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DN25 HI1 peruIeHus Gr.
[HItyuep HO1 [LItynep  [[Ipoxonsumit 6e3 yk- P92C(KI1265) |5 10 4
DN25 HO1 €IUICHUS Gr.
[tynep A1 |Iryuep [[Ipoxonsmmuii ¢ Ha- 09I 2C 700 22 4,8
DN700 A1 [KagHBIM KOJIBLIOM
[rynep V' [Iryuep [[Ipoxomsammii 6e3 yk- [092C GrI'OCT W8 10 55
DN50 \Y peruIeHus 19281
[HItyuep P1 [rtynep [[Ipoxomsmmii 6e3 yk- [09'2C GrI'OCT @8 10 5,5
DN50 P1 €IUICHUS 19281
[HITynep O1 |[rtynep [[Ipoxomsmmii 6e3 yk- [09'2C GrI'OCT |78 12 5,8
DN80 01 peruIeHus 19281
[tyunep LT2 [MItyuep [[Ipoxomsmmii 6e3 yk- [092C GrI'OCT P4 10 5,35
DN100 LT2 peruIeHus 19281
Ityuep LT1 [rtynep [[Ipoxomsmwmii 6e3 yk- [092C GrI'OCT [4 10 5,35

s DN100 LT1 €IUICHUS 19281

<

‘;[ [HItyuep UC [Utynep [[Ipoxomsmumit 6e3 yk- P92C(KI1265) |48 18 4

a DN50 uC perieHus Gr.

Q

=] [tynep O2 [UIryuep [[Ipoxomsammii 6e3 yk- [092C GrI'OCT [/8 12 5,8

g DN8O0 02 pennenus 19281

= HItyuep TW [Ltynep [[Ipoxomsmumit 6e3 yk- P92C(KI1265) |48 16 4

- DN50 TW CTUICHUS Gr.

=

LEE Pe3yabTaThl pacyera

i PacuyéTHble ycnoBus

=

~

= (DneMeHT PacyerHas Temneparypa, °C |Pacuernoe nasnenue, MIla [YcnoBue npouynoctu

z

= [tynep 11 DN150 [120 0,3824 BBITTOJIHEHO

§ [tynep MH DN80O |120 0,3788 BBITTOJIHEHO

A [tynep HI1 DN25 |120 0,3539 BLITIOJTHEHO

s [Htynep HO1 DN25 | 120 0,3539 BHITIOJTHEHO

g [ITyuep A1 DN700 |120 0,3788 BLITTOJTHCHO

=

2 [HITyep V DN50 120 0,3541 BLITTOJTHCHO

E [tynep P1 DN50 120 0,3541 BLITIOJTHEHO

é [tynep O1 DN80 |120 0,3522 BHITIOJTHEHO
[ITyuep LT2 DN100{120 0,3788 BLITTOJTHCHO

E.[

2l

< E Jluct
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[tynep LT1 DN100J120 0,3788 BHITIOJTHEHO
[ITyuep UC DN50 120 0,3788 BLITTOJTHCHO
[HITyiep O2 DN80 |120 0,3788 BLITTOJTHCHO
[tynep TW DN50 |[120 0,3788 BHITIOJTHEHO

PacuyéTHble ycnoBus (HapyxHoe aaBreHue)

(DeMeHT PacueTHas Temmeparypa, °C [Pacuetnoe naBnenue, MIla [YciioBue mpo4HOCTH
[ITyuep 11 DN150 180 (-0,21) BEITIOJIHEHO
[HITyniep MH DN80O |180 (-0,21) BBHITIOJIHEHO
[ITynep HI1 DN25 180 (-0,21) BBHITIOJIHEHO
[ITyuep HO1 DN25 | 180 (-0,21) BEITIOJIHEHO
[ITyuep A1 DN700 |180 (-0,21) BEITIOJIHEHO
HITynep V DN50 180 (-0,21) BBHITIOJIHEHO
[HITynep P1 DN50 | 180 (-0,21) BBHITIOJIHEHO
[ITyuep O1 DN80O |180 (-0,21) BEITIOJIHEHO
[Itymep O1 (2) 180 (-0,21) BEITIOJIHEHO
HITynep LT2 DN100[180 (-0,21) BBHITIOJIHEHO
ITynep LT1 DN100[180 (-0,21) BBHITIOJIHEHO
[ITyuep UC DN50 |180 (-0,21) BEITIOJIHEHO
[ITyuep O2 DN80 |180 (-0,21) BEITIOJIHEHO
ITynep TW DN50 180 (-0,21) BBHITIOJIHEHO

« ITynep Nel5 180 (-0,21) BBHITIOJIHEHO

s

=i o

S YcnoBusi UCnbITaHUN

5

=

5( (D1eMeHT PacuetHoe naBnenue, MIla |[YcnoBue npounoctu

=

- [tynep |11 DN150 |0,5333 BLITTOJTHCHO

=

Lg [tynep MH DN80O |0,5284 BBITTOJIHEHO

=

<! [tynep HI1 DN25 [0,4952 BLITIOJTHEHO

% [tynep HO1 DN25 | 0,4952 BBITTOJIHEHO

= [tynep A1 DN700 |0,5284 BLITTOJTHCHO

2 [Ityuep V DN50  |0,4955 BhInONHEHO

g [lItynep P1 DN50 [ 0,4955 BhinoNHeHO

5 [tymep O1 DN8O [0,4929 BBITTOJIHEHO

;:(B [tynep LT2 DN100/0,5284 BBITTOJIHEHO
HITynep LT1 DN100/0,5284 BLIITOJTHEHO

«

§ [tynep UC DN50 |0,5284 BLITIOJTHEHO

E [tyep O2 DN80 |0,5284 BLITTOJTHCHO

E [Htynep TW DN50 |0,5284 BBITTOJIHEHO

=
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=

g

2l e

= PN

N K]
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Onpeneenue 1aBJIeHUs] MCIILITAHUS

Pacuer naBjenuns ucnoiTanusg B coorBercTteuu ¢ 'OCT P 52630-2012

PacyeTHble ycnoBusA

I[OHYCKaeMLIe HalpsKCHU JI1 MaTepuajia Kopiyca

20 _
npu temrnepatype 20 T [o]™ = 196
Jj[onycxaeMmeuHanpﬂmeHm I MaTepuala Kopiyca (o] = 1745
IIPY PacUYETHOM TeEMIEpaType '
PacuetHoe maBieHue P, = 0,35
Pac4eTHOE IaBIIEHNE THIPOUCTIBITAHNS, BBIYUCIEHHOE _ a)® _
1o FOCT P 52630-20121.8.11.3 Pru = 123LF B e = 049

PacueTHble ycnoBus (ycrioBms Nponapku)

JormyckaeMble HanpspKEHUS U MaTepraiia KopIryca (0] =

npu temrnepatype 20 T 196
Jomyckaemble HaIpsDKEHUS U1l MaTepHaa KopIryca (o] =

MIPU pacUETHON TeMIIepaType 167
PacuetHoe maBieHne P, = 0,21
PacuerHoe naBneHNe TUIPOUCTIBITAHNS, BEIYUCICHHOE P =125(P a)® _

o TOCT P 52630-20121.8.11.3 Za P oy - 031

MlIIa

MlIIa

MlIIa

MlIIa

MlIIa

MlIIa

MlIIa

MlIIa

[Ipo6HOE maBiieHUe I UCTIBITAHUS COCY/a, IPEIHA3HAYCHHOTO ISl paOOTHI B YCIOBHUIX HECKOIBKHIX PEXXHMOB C PAa3IHd-
HBIMH PACUCTHBIMHU MapaMeTpaMu (IaBJICHUSAME U TEMIIEPATYPaMH), IPUHAMACTCS PABHBIM MaKCUMAJIbHOMY M3 OTIpe/ie-

JICHHBIX 3HAYCHHUHA MPOOHBIX TaBICHUH I KaXXIOTO PeKuMa.

IIpoBepka He00OX0AUMOCTH NMPOBEACHUS PACYETOB HA MPOYHOCTH B YCJIOBHSAX

HCIIBITAHUA

HpOBepKa HCO6XOHI/IMOCTI/I MMPOBEACHUA pAaCUCTOB Ha NPOYHOCTbh HMUIMHAPHUYICCKUX 00euaeK U KOHHYECKUX 3JICMCHTOB,

BBIITYKJIBIX U IJIOCKUX JHUI B ycnoBusx uctsitanus mo [OCT P 52857.1-2007.8.4

PacueTHOC naBneHUE UCTILITAHUS P, = 0,49 MIla

FI/I,I[pOCTaTI/I‘-IeCKOG JABJICHUC IIPH ITIOJTHOM 3aITOJTHEHUN P

anmnapara UCHbITaTeIbHOM KUKOCTBIO cm 0,068 MIIa
20
o
PI/I +Pcm <1”35‘:PP ]t
(o]
P tP, = 0,558 MIla
0.] 20 _
1350, Egﬁ = 0,53 MIla
[d]
0,558 MIla > 0,53 MIla

3axmouenue: Tpedyercs MpoBe/ieHNe pacyeTa HA MPOYHOCTh B YCJOBHUSIX UCTIBITAHUS

E-10K.00.00.00CPP
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Pacuer 1aBjieHMsl TPYHTA HA HAPY/KHYIO IOBEPXHOCTh COCY/Ia

HcxoaHble JaHHbIE

I'opu3oHTANBHBIA HIMHAPUYIECKUI COCY/], 3aTryOJICHHBIN B TpaHIIEe.

VY nenbHBIA BEC TPYHTA Yo = 1,810° H/mm®
Koadunumenr ITyaccona rpyHnra H= 0,33
Teoperudeckuii cOOCTBEHHBIN BeC cocyna G= 2410 H
BricoTa ypoBHS 3aChINKK TPYHTa OT BEpXHEH 00pa3yro- H =

meii cocyza - 3100 MM
Buytpennuii auamerp cocyna D= 3000 MM
PacueTHas JuinHa cocya L= 7500 MM

Pacuer naBienus rpyHTa Ha ocHoBe CII 43.13330.2012

BeprukanbpHoe JABJICHUC I'PYHTA C €TOM COOCTBEH- — D G —
p Py yq pv_y0|:H 4+ — | +—=

HOTO Beca cocy/1a 2| LD 0,093 MIla
D
Vol H+— |1
T OpH30HTANIBEHOE JABJIEHHE TPYHTA o = 2] _ 0,041 MiIla
h 1-u
Koadpduument magexnoctu mo CIT 20.13330.2011 Vi = 1,15
PacueTHOE faBIICHHE IPYHTA P =y, max(p,, p,) = 0,11 MIla

E-10K.00.00.00CPP
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MIOPLI CHJI I MOMEHTOB

Pac4yéT B pac4Y4€THbIX yCIoBUAX

Pe3yabTarhl pacuéra:
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1,5 .

MonepadHoe younue
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----------- IIpenensHOE 3HAUEHUE
YcnoBue paboTOCIOCOOHOCTH BHITIOTHEHO

OOmuii Bec:
33 =24210 H

I[OHOJIHI/ITGHLHLIC BEPTUKAJIbHBIC HAIPY3KHU:

>Fy; = (-400)H

OrnopHbIe HATPY3KH:
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10 IBHYKHAST)
2 Oropa ceiosas (mo- 1,2310° 1,1051¢° 3,03810°
BYOKHAS)
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Pac4yéT B pacUYé€THbIX ycroBusax (HapyxHoe naBrieHue)

Pe3yabTaThl pacuéra:
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HMarvGawmi MOoMeHT
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----------- IIpenensHOE 3HAUEHUE
YcnoBue paboTOCIOCOOHOCTH BHITIOTHEHO
OO0uwmii Bec:

33 =1,9810° H

I[OHOHHI/ITGHLHLIC BEPTUKAJIbHBIC HAIPY3KMU:

>.F¥i = (-400)H

OrnopHbIe HATPY3KH:

E| 5 =] Fxl10"38

INo omo- |[Ha3Banwue oropsl OnopHoe ycu- [[lorepednoe ycwime B ceuennn  [MI3rubaromuii MOMEHT B CEUCHUH
BI e, F, H 0001049KH Haz onopoit, Q, H 00010uKH Haj oropoit, M, H m
1 Onopa cemiosas (e-  9,81910° 9,42610° 2,55610°
10 IBHYKHAST)
2 Oropa ceiosas (mo- 1,00310° 9,65710° 25210
BYOKHAS)
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PacuéTt B ycnoBusax ucnoitanum (Ff’mapoucnbiTaHus)
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IIpenensHOE 3HAUEHUE

YcnoBue paboTOCIOCOOHOCTH BHITIOTHEHO
OO0uwmii Bec:

33 =7,6910° H

E| 5 =] Fxl10"38

g JlomoTHUTE TbHBIC BEPTUKATBHBIC HATPY3KH:

= ;o=

= 2.Fr =0H

E OnopHbIe HATPY3KH:

g No omo- |[Ha3Banwue oropsl OnopHoe ycu- [[lorepednoe ycwime B ceuennn  [MI3rubaromnii MOMEHT B CEUCHHUU

= BI e, F, H 0001049KH Haz onopoit, Q, H 00010uKH Haj oropoit, M, H m
- 1 Onopa cemiosas (He-  [3,64210° 2,08510° 1,13910°

L§ 1o 1Br>KHAST)

= 2 Oriopa cemosast (mox- |,0510° 2,49810° 1,12310°

= BrikHast)
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JTauure daunTudyeckoe (mpasoe)

UcxoaHble AaHHbIe

Marepwuai: 09arac
Buytp. quamerp, D: 3000mm
TonmuHa CTEHKW AHUINA, S 22 MM

[TpubaBka 111 KOMIIEHCAIIMN KOPPO3UH U 3pO3uH, C. 4 MM

TIpubaBka a5t KOMIICHCAIMH MUHYCOBOT'O J0mycka, G 0,8 Mm

IIpubaBka TexHOIOTHIECKAs, Ca: 3,3 Mm
CymmapHas npubaBka K TOJIIIMHE CTCHKH, C: 8,1mMm
Bricora nquuma, H: 750MMm
Juuna ot60pTOBKH, hy: 80 MM
Paguyc KpUBU3HBI B BEPIIMHE AHHUIIA.

02
R = —— =300C/ (4 * 750) = 3000Mm

4.H
KoaddunueHt npoYHOCTH CBAPHOTO IIBA:
¢ =1

Pac4éTt B pac4éTHBIX YCITOBHUSAX

YcioBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE naBienue, p: 0,401  Mlla
Pac4éT Ha npo4YHoCTb U ycTtonunBocTb no FOCT P 52857.2-2007

,ZlonycmzeMbte HanpaxceHusm.

Homyckaembie Hampspkenus st matepuana 09 2C npu temneparype T = 120 °C pacuérHble ycioBus):

[o]= 174,5MlIla
Monyns npopoiisHO# ynipyroctu st Matepuaia 09 2C npu temneparype T = 120 °C:

E= 1,8910° MIla

,Zlnuma, HAZPYIHCEHHbIE 6HYMPDEHHUM U30bIMOYHBIM OABTICHUEM.

Pannyc kpuBH3HBI B BEPIIUHE JTHUIIA!

F = — =3000/(4*750) = 3000Mm

E-10K.00.00.00CPP
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PacuérHas ToJIMHA CTEHKH C Y4ETOM NpUOaBOK:

R
2 c]le-03p
11,55mMm < 22 MM
3akoueHue: Y cejaoBue padoTocnoco0HOCTH BBITOJHEHO
Jomnyckaemoe gaBieHue:

2ol e (s1-¢
= =2*1745*1*(22-8,1)/(3000 +0.5* (22 58) =
id R105055) ( )/ (3000 +0.5 * (22 5B) = 1,613MIla
1,613MIla > 0,401 MIla
3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

Pacuér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

Sy to= +c =(0,401*3000)/(2*174,5*1-0.5*0,401) +B= 11,55mMm

YcinoBus HATPYKEHUS !

Pacuérnas remneparypa, 1. 180 °C

PacuérHoe Hapy)xHOe M30bITOUHOE AaBineHue, P: 0,21  Mlla
PacuyéTt Ha npo4yHocTb n yctonumBocTb no NOCT P 52857.2-2007

,ZlonycmzeMbte HanpaxceHusm.

Honyckaemble Hanpsokenus 11 Marepuana 09 2C npu temneparype T = 180 °C pacuérHble ycinoBus (Hapy»KHOE JaBiie-
HuHE)):

[0]= 167MIla
Monyns npopoisisHO#t ynipyroctu st Matepuana 09 2C npu temneparype T = 180 °C:

E= 1,8310° MIla

nuwa, nazpysrcennvle HApYIHCHbBIM 0A61EHUEM.

Pannyc kpuBH3HBI B BEPIIUHE JTHUIIA!

Jluct

g
<
S o?
= = — = 3000/ (4 * 750) = 3000MMm
A 4.H
Q
S
= s;—c [ D 2.H
o x=10" : - =10 * (22 — 8,1) / 3000 * (3000 / (2 * 750) — 2 5@ / 3000) =0,06950
= D iH D

- 1+024+8 x4
= s = ( X)X =(1 + (2.4 + 8 * 0,06950) * 0,06950) / (1 + (3.0 20 * 0,06950) * 0,06950)= 0,9591
i L+3.0+10-x7-x
g PacuérHas TonuHa cTeHKH ¢ yuéroMm npubaBok (npu aasienun P = 0,21MI]a):
2] Ky R [f%gP 12pR _ . X (24 121 5 %ol % =
= _ Kl vy P oldp max{0,9591 * 3000 / 161 * (2,4 * 0,21 / ($01,8310° ))V% 1.2 * 0,21

+c= : +
= h m{ 161 WO g 2] | 3000/@*167)+81 1748w
ol
Z_ 17,48mMm < 22 Mm
2 3akimoueHue: Y cejaoBue padoTocnoco0HOCTH BBITOJIHEHO
; JomyckaeMoe Hapy>KHOE AAaBJICHUE U3 YCIOBHS MPOYHOCTH:
g o] G B Sl 2 %167 * (22 - 8,1) / (3000 +0.5 * (22 — 8,1)= 1,544MII
- =2 * * — +05* -8, }: ,
N N — (2-84 1 ( a

- Jomyckaemoe Hapy’>KHOE AaBJICHHE U3 YCIOBHS YCTONYNBOCTH!
&
[a]
= 5 _ 2
N [plg = 26 107E | 100cs — o) =26 *10°*1,8310° /2,4 * (100 * (22 — 8,1) / (0,9591 * 3006) = 0,4626MI1a
) fly K, R
=
=
=
o
=
=
ol =

=] ©
= PN

o
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

[pln

[p]=
[[p]n ]3 =1544/ (1 + (1,544 / 0,4628)" = 0,4432MIla

§Jp5

0,4432MTIla = 0,21 MIla
3aximodeHre. Y cJIoBHe MPOYHOCTH BHIMOJIHEHO

Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

Yci10BUSI HATPYKEHHUSA TPU UCIBITAHUSAX:

Pacuérnas temmneparypa, T: 20 °C

PacuérHoe BHyTpeHHee n30bITOuHOE nasienue, P: 0,558  MIla

PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007

Jonyckaemvie HanpaiceHUs.
Honyckaemsle Hanpsokenus 1 marepuana 09 2C npu temneparype T = 20 °C ¢cioBusi THAPOUCIBITAHMIA);
[G]ZC: N* Rejac/ Ny = 1%300/1,1=272,7MIla
Moayas npoaosapHO# yupyroctu mist matepuaia 09 2C npu temmeparype T = 20 °C:
E*’= 1,9910° MIla

nuwa, nazpyscennvie 6HympeHHUM u30blmouHbIM 0A6/1eHUEM.
Pa;myc KPHUBU3HLI B BEPLINHE JHUILA:
D 2
"~ 4-H
PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

=3000°/ (4 * 750) = 3000MM

__pR
2 o]e-03p
11,17mMm < 22 MM
3akioueHue: YcejaoBue padoTocnoco0HOCTH BBITOJIHEHO
Honyckaemoe aBieHue:
2 [5] g s -6

=L =2%2727*1*(22-8,1)/ (3000 +0.5* (22 =

(] R105 05,5 ( )/ (3000 +0.5 * (22 B) = 2,521MIla

2,521MTIla = 0,558 MI1a
3akroueHue: Y CJ10BUE MPOYHOCTH BHIMOJTHEHO

S o= +c =(0,558 *3000)/(2*272,7*1-0.5%0,558) +8=11,17MmMm

E-10K.00.00.00CPP
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O6eyalika IJINHIPHYECKas

UcxoaHble AaHHbIe

Marepwuai: 09arac
Buytp. quamerp, D: 3000mm
TonuuHa CTeHKH, S 22MMm

[TpubaBka 11 KOMIIEHCAIIMN KOPPO3UH U 5pO3uH, C;. 4 MM

[IpubaBka s KOMIIEHCAIIMK MUHYCOBOTO Jlonycka, G 0,8 MM

IIpubaBka TeXHOIOTHIECKAs, Ca: 0 MM
CymMma npru0aBoOK K pacyEéTHOM TONIIUHE CTCHKH, C! 4,8Mm
JnuHa obOeyvaiiku, L: 6840MMm

KoadduireHTs! MPOYHOCTH CBAPHBIX IIBOB!
TIpononbHbIii 1IOB!

«
= Pp =1
N o .
= OKpyKHOM IIOB:
[¥a}
2 ¢r =1
E( ConpskEHHBIE 3JIEMEHTHI )KECTKOCTH!
o
= INe [HaszBanmue EaCCTOHHHC ot Havana |[[lupunHa, [[Imomans ce- [MomeHT KoadduruenT xeéctroct 06e-
bJIEMEHTA OOpJIMHAT JI0 OCH, ti, MM erust, Ay, M2 MHEPIINH, Haiiky, MOAKPEIUIEHHOW 3TUM
S i, MM i, m* [kompriom, K
= 1 [Komsro xécr- [3420 22 0,001760 0,934a0° 1,806
< jxocTu Nel
2 Pac4éTt B pac4éTHBIX YCITOBHSX
~
g YciaoBusl HATPYKEHUS:
m
= Pacuérnas temneparypa, 1. 120 °C
5 PacuérHoe BHyTpeHHee u30bITouHOE napnenue, P: 0,401MIla
ﬁg Pacuérnelii n3rubaromnuii Moment, M: 1,956106 HwMm
o PacuérHoe nonepevnoe ycunue, Q: 1,102].06 H
§ PacuérHoe oceBoe pactsarupawiiee ycuiue, F: 3100H
S
§ PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007
E[ Homyckaembie Hampspkenus 1t matepuana 09 2C npu remneparype T = 120 °C pacuérHble ycioBus):
= [0]= 174,5MIla
Monyns npopoiisHO# ypyroctu st Matepuaia 09 2C npu temneparype T = 120 °C:
=
8|S
<! E Jluct
e E-10K.00.00.00(PP 19
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E= 1,8910° MIla

Obeuaiika ¢ Konbuamu HeECMKOCHU, HAZPYIHCEHHASL GHYMPEHHUM U30bIMOYHBIM
oasnenuem (n.5.4.1)

Pacuérnas TosmuHa cTeHKH ¢ yu€ToM npubaBok (6e3 yuéra Kosell :ECTKOCTH):
p-D

8p +0= ———————+ 1 =(0,401*3000)/(2*174,5*1-0,401) + 4,=8,251mm
d[o] ep-p

8,251MmMm < 22 MM

3axmrodeHue: Y cjoBUue padoToCOCOOHOCTH BBITIOJIHEHO

Pacuérnas nnvHa 1uis pacuéra OT ASUCTBUS JaBICHUS:

| = 3750mMm

JlommyckaeMoe BHYTpEHHEE JaBICHHUE U3 YCIOBHUS MIPOYHOCTH BCEH 0O0cUalKM:

‘q‘kl ‘a’"]ﬂ

2 [c] gy (s-a+ - =lw %x1 +T'['3]K:4 PKI | [271745%1%(22-48)+0%0%0/3750+ _, 01on e

(el = Dre o) = 0,001760 * 174,5 * 1/ 3750] / (3000 + 22 — 4,8) ~ < a
i—C
Paccrosnue MCIKAY KOJIbLIaMU JJisd pacqéTa oT ﬂeﬁCTBHﬂ JaBJICHUA .
b = 3739%um
bﬂ
Ad =—— = 37397/ (3000 * (22 — 4,8))=270,¢
D-(s—x)

I[OHYCKaeMOC BHYTpeHHee JaBJICHUEC U3 yCHOBI/ISI HpO‘IHOCTI/I 06eqa17u<1/1 Memz[y I[ByMH COCCAHUMHU KOJIbHaMH )KéCTKOCTI/I:
2[5 gr(s—c) 2+4F
D+(s-c) 1431 A QH = 2*%1745%1* (22 —4,8)/ (3000 + 22 — 4,8) * [£270,9] / [1 + (1 * 270,9) / 1] =1,997MIIa
P
I[OHYCKaeMOC BHYTpeHHee ILaBJ'IeHI/Ie:

(#]y=

[p]= min{fpl:lpl}) = min(2,017; 1,997)=1,997MITa

s 1,997MlIlIa = 0,401 MIla
g[ 3akaroucHue:. Y cIoBUe MNPOYHOCTHU BBLINNOJITHEHO
= MuHNMaIbHOE PACCTOSHUE MEXKIY “OJMHOYHBIMU HITYLEPaAMH:
[¥a}
Q
E[ by =2-.JD (s—c1 =2*(3000* (22 - 4,8})* = 454,3um
=
Obeuaitka, nazpyscennan ocesvim pacmszusarougum ycuiuem (n. 5.3.3)
S Jomyckaemoe oceBO€ pacTIruBaroiee yCuine:
e}
= [Fl=a-(D+s-c)-(s-c)-[5] g = 3,142* (3000 + 22 — 4,8) * (22 — 4,8) * 174,5 *=2.84510° H
= 2,84510' H = 3100 H
% 3akiaroucHue:. Y cIoBUe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbBIINIOJIHEHO
=
<! Oébeuaitka, nazpysycennan useuoarouwum momenmom (n. 5.3.5)
ES JomyckaemMoe oceBoe CHKUMAIOIEe YCUITHE U3 YCIOBHS IPOYHOCTH:
|
S [Flo=n-D+s-c)-(s-c)-[T] = 3,142% (3000 + 22 — 4,8) * (22 — 4,8) * 174,=2,84510" H
g I[OHYCKaeMLIﬁ I/ISFI/I6&IOHII/Iﬁ MOMCHT U3 YCJIOBUA MIPOIYHOCTU CO CTOPOHDBL cKaTus:
D
o [Mls = 2 [Fln = 3000/4*2,8480 =2,13410" Hm
=
= JomyckaeMoe 0ceBo€e CKUMAIOLIEe YCUTHUE U3 YCIOBUS MECTHON YCTONUMBOCTH!
=
-] -5 a5
310-107E 100 (s=¢
E [Flg1 = D4 [ é j} = 310 * 10°* 1,8910° * 30007 / (2,4) * (100 * (22 — 4,8) / 30063 =5,46910" H
11
=4 ¥
o
= JlomyckaeMblii I3THOAIOIIMI MOMEHT U3 YCJIOBHS YCTOWIMBOCTH B TIPEJIeaxX yIPyroCTH:
=
g =
=] k)
<! E Juct
£ 3 E-10K.00.00.00(PP 20
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| B
[M]g = E-[F]El = 3000/3.5*5,4640 =4,68710° HMm
JlomyckaeMblii I3THOAIOIIMI MOMEHT:
it |y

[n]=
A [[M]H T = 2,13410°/ (1 + (2,13410'/ 4,68710' )2 = 1,94210° Hwm
+

[l

1,94210° Hm = 1,95610° Hwm
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Oébeuaiika, nazpyscennas nonepeunvim ycuauem (n. 5.3.6)

I[OHYCKaeMOC MOIIEPEYHOEC YCUIME U3 YCIIOBUS IPOYHOCTH:

[Qly =025 -a-D-(s-c)-[] = 0.25+3,142*3000* (22 - 4,8) * 174,= 7,0721C° H

Pacuérnas niauHa 11t pacuéra OT JEHCTBUS TaBJICHUS:

lp = 3750Mm

Pacuérnas niunHa 11t pacu€ra oT ASHCTBUSI MONEPEYHOM CUJIBL:
lo= 3750MM

JomyckaeMoe mnonepeyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:

2
[Q]g = M.[D_lg +3_3_M} _ 2.4%1,8910°* (22 — 4,8}/ 2,4 * (0.18 + 3.3* 3000 * (22 — 4,8)/ = 1,07410

n, 12 ~ 3750) H

JomyckaeMoe MOIEPeyHOe YCUIIHE:

[Qlx
[[Q]n Y2 7072100/ 0+ (7,07200° 1 1,07410 ) = 5,90710° H
[Qle

5,90710¢° H>1,10210° H
3aximodyeHne. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Q1=

Jluct

g

¢

= Oobeuaiika, pabomaruwas noo coémecmuvim oeucmeuem nazpy3ok (n. 5.3.7
¥

g Ooecuaiika, paboTaromas Mo COBMECTHBIM JICHCTBHEM HAPYKHOTO JIABJICHUS, OCCBOTO CKUMAFOIIETO YCHIIHS, U3rHOaroIie-
E[ 'O MOMCHTA U NMONEPEYHOTI0 yCUIIH.

o

= 2

IIpoBepka yciioBHsl yCTONYMBOCTH: e, F M, [EJ 1

= (k] [F] [M] \[2]
O

>

=

(=1}

2

Z. ] F Iwl ] _ , )

0 —+—4—+|—| =0/0+0/0+1,95610°/1,94210 + (1,10210°/ 5,9071C° )* = 0,1355< 1

§ (p] [F] [M] \[Q]

o 3akmroueHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Z_ JlomyckaeMbIii I3THOAIOIIMI MOMEHT M3 YCIOBHS MMPOYHOCTH CO CTOPOHBI PACTIKEHUS:

5

; [}y = =[F] = 3000/4+2,8480 =2,13410" H ™
b= 4
;:(8 0661131711(3, pa60Ta}on1aﬂ o COBMECTHBIM ILGI7[CTBI/ICM BHYTPCHHETO AaBJICHUS, OCCBOT'0 pACTATUBAIOIICTO YCUJIUA U U3T'U-
0aroIero MOMeHTA.

<

g x-D*

= pOBEpKa yCIoBUs IPOYHOCTH. 4 . 10

§ [F] (M ]

=

=

o

=

=

g =

=1 B

= PN

o
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n- D%
4 M =(3100 +0401 *3,142*3060 4)/ 2,84510 +1,9561¢°/2,13410 = 0,1914< 1

(F] (M Ip

3aknoucHue. Y cJI0BHE MNPOYHOCTHU BBINIOJITHEHO

F+p:

st pacuéra o6eyaiku OT 1eCTBUSA CEAJOBBIX OIOP:

Ell=m.1'n{1 0, 945 o L} = min{1.0, 9.45 * 3000 / 3750 * (3000 / (100 * (22;8))}"3 =1
1 Y100 (s -

Jomyckaemoe Hapy’>KHOE AaBJICHHE U3 YCIOBHS YCTOHYNBOCTH!

(p]. = D

Jomyckaemoe Hapy>KHOE AaBJICHNE U3 YCIOBHS MPOYHOCTH:

208107%E D [100 -(s— "
o T = 20.8*10°*1,8910°* 3000/ (2,4 * 1 * 3750) * (100 * (22 — 4,8) / 80 }* =0,3262MIla
ﬂ-}-.-' 1

PyE-E CANCat)}

D+(s— 0] 2*174,5* (22 - 4,8)/ (3000 + 22 — 4,¢=1,99MI1a

[Pl

2
1+ [%J
(kle

Jonyckaemoe HapysxHoe nasienue: [p] = 0,3219MI1a

[v] =

1,99/ (1 + (1,99 / 0,3263) =0,3219MIIa

Obeuaiika, Hazpyycennas ocesbim cocumaiowum ycuauem (n. 2.3.4)

Jonyckaemoe oceBoe CKUMAIOLIEEe YCHIIHE:

Jluct

[F]
[F]= —Hg ]
< [[F]H J = 2,84510'/ (1 + (2,84510'/ 5,46910" })*? =2,52410" H
= Lo
g (Fler
i JlomyckaeMblii U3ruOaroIIui MOMEHT U3 YCIIOBHUS YCTONYHUBOCTH:
&)
= I
E[ [M]s'n' _ [ ]n 2
= - [[M]H] = 2,134107/ (1 + (2,13410°/ 4,68710 )2 = 1,94210" Hwm
[M]E

= . .
ka JlomyckaeMbIii H3THOAIOIIMI MOMEHT:
= .
o (1] = mirs Meg. My ] = ming2,13410, 1,04210'} =1,94210° H M
é PaC‘IéTHaH JJIMHA OJid pacqéTa CEIJIOBBIX OHOp:
= = 4600mm
= JomyckaeMoe mnonepevyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:
=

. a
2 Qg = Z4E (-9 012 +33 Dis—d) | _ 24+1,8910°* (22— 4,85/2,4%(0.18 + 3.3*3000* (22—~ 4,8)/ = 1,05210’
S E . ' ' 12 = 4600) H
E‘ H
g JomyckaemMoe mnonepeyHoe yCuine:

Q]

- [Q]= ——=—
g N [Q]HJ = 7,07210°/ (1 + (7,07210°/ 1,05110 )** = 5,86810° H
=
= Qg
3
= PacuéTt B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)
5
=
=t
e
= PN

o
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YcioBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 180 °C
PacuérHoe HapyxHOe 30bITOUHOE AaBneHue, P: 0,21MI]a
Pacuérnelii n3rubaromuii Moment, M: 1,862106 Hwm
PacuérHoe nomnepevynoe ycwiue, Q: 9,65110° H

PacuérHoe oceBoe pacrarusaromiee ycuue, F: - 3100H

PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007

Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (Hapy»KHOE qaBie-
HHEE)):

[o]= 167MIla
Monyns npopoisisHO#t ynipyroctu st Matepuana 09 2C npu temneparype T = 180 °C:
E= 1,8310° MIla

Obeuaiika ¢ KObyamu #cECMKOCMU, HAZPYHCEHHAA HAPYIHCHBIM U30bIIMOUHBIM
oasnenuem (n. 5.4.2)

Pacuérnas nnvHa 1uis pacuéra OT AeUCTBUS JaBICHUS:
I, = 3750Mm

0067 04
B =max{1; D.4T"-[m_€ E] [l] } =max{1; 0.47 * (0,21 / (18* 1,8310°))*%"* (3750 / 3000%%} = 1

D

PacuérHas TonmuHa CTEHKH ¢ Y9€TOM MPUOABOK:

_ o4
{ 1074 -D_[ B 1] . I.E-F-D} =max{1.06 * 1¢?* 3000 / 1 * (0,21 / (16* 1,831C°) * 3750 / =
P

5p +C=max1.06- B ID‘S-EE " o-p 3000f% 1.2 * 0,21 * 3000 / (2 * 167 — 0,21)} + 4,8 19,43mmM

19,43mMm < 22 MM

s 3axmrodeHue: Y cjoBUue paboToCnOCOOHOCTH BBITIOJIHEHO
8 Pacuérnas muHa ISt pacdéra yCTOMIMBOCTH BCe 0O0eUaliku:
~ L = 7500Mm
[¥a}
Q
= _ _ D D
= Bo=minsg10, .45 -— |————— % = min{1.0; 9.45 * 3000 / 7500 * (3000 / (100 * 1,80622 — 4,8))}'3 =1
2 L Y100 -k -(s-c)
=
I[OHYCKaeMOC JaBJICHUC U3 yCJIOBUA yCTOfI‘IHBOCTPI:
= -5 25
S| 5] = 20810 -E Dv 100 -k-(s—1c) _ 2.08*10°*1,8310°* 3000/ (1,806 * 2,4 * 1 * 7500) * (100 * 1,806 -0 3832MI1
= FIIE kon, By L D = *(22-4,8)/ 3000%° =u, a
ol
j Pacuérnas niauHa 11t pacuéra OT JEHCTBUS TaBJICHUS:
T | = 3750MmMm
:: I[OHYCKaeMOC JAaBJICHUC U3 yCJIOBUA l'IpO'lHOCTI/I:
2 A A
: il 12
@ 2 [o]-(s—c) T (ol - [“lea _ [2+167% (22-4,8)+0%0/3750 + 0,001760167 / 3750] / (3000_1 ganr1
< [Pl = T +22-48) — a
S D+4is-2c)
g JlomyckaeMoe HapyKHOE JTaBJICHHUE U3 YCJIOBUS YCTOMYMBOCTH BCEH 0OcUaliku:
[Phn
< [rl = =
S A [[F']]n ] = 1,93/ (L +(193/0,3839" =0,3750MTla
= =z
= [rhe
¥a]
E Paccrosinne Mexxay KoibLaMu Ui pacué€ra oT AeHCTBUs 1aBICHUS:
= | = 3739MMm
o
=
=
g =
=] K&
< E Juct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

. D D
Ell=m.1n{1 0,945 .=, —} = min{1.0; 9.45 * 3000 / 3739 * (3000 / (100 * (22-8))}'3 =1
1 Y100 (s -c)

JomyckaeMoe gaBieHne U3 YCIOBUS YCTOMUUBOCTHU:

— a5
208107 E D [100 rs-¢ €105 % . o1 (100 % (99 _
[P]2E= — 1_|: ]; )i| — )2298 10°*1,8310° 3000/ (2,4*1*3739) * (100 * (22 — 4,8) / B0 =0,3167MIIa
7Tl
bﬂ
3‘-%‘1 =m = 3739?/ (3000 * (22 — 4,8)) =270,9

I[OHyCKaeMOC JaBJICHUC U3 YCJIOBUA l'IpO'{HOCTI/I:
_2[o](s—9 2+E
D+(s-1c) 1+ VI § 12:1 = 2*167* (22-4,8)/ (3000 +22 - 4,8) *[2 + 8] / [1 + (1.0 * 270,9) / 1] =1,911MIIa

Pp
I[OHYCKaeMOC Hapy>KHOC AaBJICHUC U3 YyCIIOBUA yCTOfI‘IHBOCTH obcuaiiku MCKAY KOJIbLIaMU JKECTKOCTH:

[#]on

[l
N [[p]m]2 = 1,911/ (1 + (1,911 /0,316%}2 =0,3125MIIa
[plE

I[OHYCKaeMOC HApYKHOC NABJIICHUE!

[p]2=

[p]= min {fp]:[el;} = min{o,3759; 0,3125)=0,3125MITa

0,3125MTIlIa = 0,21 MIla
3akiroueHne: Y cJ10BUE MPOYHOCTH H YCTOIHYNBOCTH BBINOJHEHO
MuHUMaTBHOE PACCTOSHUE MEXKAY “OMWHOYHBIMK TITYIIEPAMH:

by =2-.JD (s—c) =2*(3000* (22 - 4,8}y = 454,3um

Obeuaitka, nazpysycennan oceevim pacmszusarougum ycuiuem (n. 5.3.3)
JlommyckaeMoe 0CeBOE PacTATHBAOIICE YCHITHE:
[Fl=n (D+s-c-(s-c)-[c] @p = 3142 (3000 +22—4,8) * (22— 4,8) * 167 * =2,72310" H

2,72310° H= 3100 H
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Oébeuaitka, nazpysycennan useuoarouwum momenmom (n. 5.3.5)

I[OHYCKaeMOC OCE€BOC CXKHMAIOLIECC YCUIUEC U3 YCIIOBUS IPOYHOCTH.:

[Flo=n-(D+s-c)-(5-c) [0] = 3142* (3000 + 22 — 4,8) * (22 — 4,8) * 16=2,72310" H

I[OHYCKaeMLIﬁ I/[31"I/I62[IOHH/II>1 MOMEHT M3 YCJIOBUS IPOYHOCTHU CO CTOPOHBI CXKATHSL:

|
M), = = [F]g = 3000/4*272a0 =2,04210' Hwm

JomyckaemMoe oceBOe CHKMUMAIOIEe YCHUIIHE U3 YCIOBHUSI MECTHOW YCTONYMBOCTH:

_5 25
0107 -E 100 (s -¢
[Flg1 = -D? [ é )} = 310 * 10°* 1,8310° * 3000/ (2,4) * (100 * (22 — 4,8) / 3006 =5,29510" H
1
T
Jonyckaemblit M3rubaronii MOMEHT U3 YCIIOBHS YCTOHYMBOCTH B IpeZeax YIpyrocTy:

D
[M]g = E'[F]El = 3000/3.5*%52080 =4,53910° Hwm

JlomyckaeMblii U3rHOarOIIUi MOMCHT:

E-10K.00.00.00CPP
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' [[M]H ]2 = 2,04210'/ (1 + (2,04210'/ 4,53010' )2 = 1,86210" H m
+

1,86210° Hm > 1,86210° Hwm
3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Obeuanka, nazpyscennas nonepeunvim ycunuem (n. 5.3.6)
JomyckaeMoe monepevyHoe yCHINE U3 yCIOBUS MPOYHOCTHU:
[Q]; =025 x-D-(s-c)-[z] = 0.25+*3,142+3000* (22 -4,8) * 16= 6,76810° H

Pacuérnas nnuna 115 pacuéra OT ACHCTBUS MTONIEPEUHOU CUJTBI!
lo= 3750mMm
JomyckaeMoe mnonepeyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:

- - - 2 - * * * * * = Y
Qg - 24 En(s £ -[D.18+3_3-D(f2 CJ} _ 5;156)1,83105 (224,851 2,4*(0.18 + 3.3 * 3000 * (22 — 4,8) / —Hl,0410
¥

JomyckaeMoe MOIEePeyHOe YCUIIHE:

[
[[Q]HT = 6,76810°/ (1 + (6,76810°/ 1,0410' )*? = 5,67310° H
[Qle

5,67310° H=>9,65310° H
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

[Q]=

Oébeuaitka, pabomarowas noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)

Oo0ecuaiika, paboTaroias Mo COBMECTHBIM JICHCTBHEM HAPYKHOTO JTABJICHUS, OCCBOTO CKUMAFOIIETO YCHIIHsI, U3rHOarore-
0 MOMEHTA U MONEPEYHOT0 yCHUITHSI.

Jluct

« 2
& . F M Q

& [IpoBepka yciioBHsl yCTOMYMBOCTH: v —+ [—] 1

- (k] [F] [M] \[Q]

[¥a}

Q

S

= 2

o p F M Q _ . )

= —t—=+—+ = =0,21/0,3125+0/0 + 1,8620°/ 1,86210" + (9,65110°/ 5,6731C° }* = 0,801c1

(p] [F] [M] L[Q]

S 3akmrodeHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO
b= JlomyckaeMblii I3THOAIOIIMI MOMEHT M3 YCIOBHS MMPOYHOCTH CO CTOPOHBI PACTIKEHUS:

o D

ol

z ], - - [F] = 3000/4%2,72a0 =2,04210' Hu

m

T

= Obeuaiika, paboTaromas Mo COBMECTHBIM IeHiCTBHEM BHYTPEHHETO JaBIICHHS, OCEBOTO PACTATHBAIONIECTO YCHUIIHS U M3TH-
- Garorero MOMeHTa.

2

@ n-D*

=~ Tposepka yciosus mpousocts: L 4 !

. POBEPKa y p . + =10

3 [Fl Ml

m

< x-D?

[ F+p:

= 4 Ml =(3100 +0 *3,142 * 3000/ 4) / 2,72310" + 1,86210°/ 2,04210' = 0,09128&< 1
. Fl DM

E 3akiroueHue: Y cJ10BUe MPOYHOCTH BHIOJTHEHO

=

o

=

=

al =

=] ©

=

o

| = E-10K.00.00.00(PP 5
~ Wzm) Jlucr Ne nokym. Ionmn. JHara




st pacuéra o6eyaiku OT IeCTBUSA CEAJIOBBIX OIOP:

El=mjn{l 0,945 D L} = min{1.0, 9.45 * 3000 / 3750 * (3000 / (100 * (22:8))}"3 =1
1 Y100 (s -

I[OHYCKaeMOC Hapy>KHOC NaBJICHUC U3 YyCIIOBUA yCTOfI‘IHBOCTH:

208107%E D [100 -(s— "
[p]. = = = 20.8*10°*1,8310°* 3000/ (2,4 * 1 * 3750) * (100 * (22 — 4,8) / 80 }* =0,3158MIla
iy By 1 ]
Jonyckaemoe HapyXHOE [IaBJICHUE U3 YCIOBHS IIPOYHOCTH:
4-[o]-(s-¢)
[pln = ————— = 2+167*(22-4,8)/ (3000 + 22 — 4,6=1,904MIIa
D+is—c)
[§] = [Pl
[[p]n]2 = 1,904/ (1 + (1,904 / 0,31595> =0,3115MIla
1+ | =—
[BlE
Jonyckaemoe HapysxHoe nasienue: [p] = 0,3115MIIa
Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 2.3.4)
Jonyckaemoe oceBoe CKUMAIOLIEe YCHIIHE:
F
[F]= %
{[F]n J = 2,72310°/ (1 + (2,72310° / 5,29510' )2 =2,42110° H
(Flei
JlomyckaeMblii I3THOAIOIINI MOMEHT U3 YCIOBHS YCTOWIMBOCTH:
I
[M]s'n' _ ] 2
[[M]H] = 2,04210°/ (1 + (2,04210° / 4,53910 )2 = 1,86210° H m
- 1+
: bl
= JlomyckaeMbIi I3THOAIOIIMI MOMEHT:
[¥a}
‘E’ [14] = i My, My } = min2,04210, 1,86210'} =1,86210° H m
c:)[ Pacuérnas nnvna mu1s pacuéra CeliJIOBBIX OTOP:
a = 4600mwm
JomyckaeMoe mnonepevyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:
=
\e) 2
= Qg =~ E G797 1g1g433PE-9 | _ 247183107 (22-4,8]/247 (018 +3.3% 3000 % (22-48)/ = 1,01810
o E T ~ 4600) H
=z b s
é JlonyckaeMoe MOIepeyHOe YCHIHE:
- S )
j [Q]HJ2 = 6,76810°/ (1 + (6,76810°/ 1,01810 )** = 5,63610° H
£ +
= [Ule
= o .«
g Pacuét B yciaoBusx ucnsiTanuii (Cugpoucnbiranus)
o YciaoBus HArpysKeHusi PU UCIIBITAHUSIX:
[
[a~]
;[ Pacuérnas temmnieparypa, T: 20 °C
) PacuérHoe BHyTpeHHee H30bITOUHOE AaBieHUe (¢ yu€ToM rumpocTatuieckoro), p: 0,558MIla
=
E[ Pacuéruslii nsrubarommii MomeHt, M: 1,39610° Hwm
o
= Pacuérroe nonepeunoe ycuue, Q: 2,46810° H
- PacuétHoe oceBoe pacrsaruBaromiee ycwine, F: OH
=
ols
< E Jluct
e E-10K.00.00.00(PP 26
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Pac4yéT Ha npo4YHoCTb U ycTtonuuBocTb no FOCT P 52857.2-2007
Jonyckaemsle Hanpsokenus s Marepuana 09 2C npu temmeparype T = 20 °C ¢cinoBusi THAPOUCIBITAHMIA);

[0]%= N* Rejpc/ Ny = 1300/ 1,1=272,7MIla
Moayab npoaospHO# yupyroctu mist matepuaia 09 2C npu Temmeparype T = 20 °C:

E°= 1,9910° MIla

Obeuaiika ¢ Konbyamu HeECMKOCMU, HAZPYIHCEHHASA 6HYMPEHHUM U30bLI OYHbIM
oaenenuem (n. 5.4.1)

PacuéTHas TOJIIIMHA CTEHKH C YU4€TOM prbaBok (6e3 yuéra KoJel )KECTKOCTH):
p-D
sp +o=—————+ 1 =(0,558*3000)/(2*272,7*1-0,558) +4,=7,872mMm
2 . [U] . —
Pp—PF
7,872MM < 22 MM
3axiroyeHue. Y cJiopue padoTocnoco0HOCTH BBIIIOJHEHO
Pacuérnas nnuHa 11 pacuéra oT AeHCTBUS JaBJICHUS !
| = 3750mm
Jonyckaemoe BHyTpeHHEE JaBJICHHE M3 YCIOBUS IIPOYHOCTH BCEH 0OedaiKu:

A
kol k2
2 [clep (s '3)+T'[‘3]K1 Py +T'['3]K2 PEI  _ [2%272,7*1*(22-4,8)+0%0*0/3750 +
[p]; = e = 0,001760 * 272,7 * 1/ 3750] / (3000 + 22 — 4,8)
+(s5—1¢

=3,152MI1a

Paccrosinue mexay KoJbLaMu ajisi pacu€Ta OT AEHCTBUS 1aBJICHHUS

b = 3739%Mm
p b

A =———— = 3739%/(3000 * (22 — 4,8))= ¢
I D (s-e) ( ( )=270,

Jomyckaemoe BHYTpEeHHEE aBICHUE U3 YCIOBHUA MPOYHOCTH 00€YaKH MEXTy IBYMS COCETHUMH KOJTBLIIAMH KECTKOCTH.

(], - 2l 0r (s-9) 243

o D+is-c) L+ pr - A 1%{ = 2%*272,7*1*(22-4,8)/ (3000 + 22 — 4,8) * [R270,9] / [1 + (1 * 270,9) / 1] =3,121MIla
&

8 Pp

i Jlommyckaemoe BHYTpEeHHEE TaBICHUE:

Q .

S [p]= min{fpl:[pL} = mint3.152; 3,1213=3121MTTa

E 3,121MIla = 0,558 MIla

3akiroueHue: Y cJI0BUE MPOYHOCTH BHINOJTHEHO

- MuHUMaTBHOE PACCTOSHUE MEXKAY “OMMHOYHBIMK TITYIIEPAMH:

=
LEE by =2-.JD [a— &) =2*(3000* (22 -4,8))> = 454,3mm

%

4 Obeuaika, nazpyscennan useuoarowum momenmom (n. 5.3.5)

~ JomyckaeMoe 0ceBOE CXKUMAIOIIEE YCUIIHE U3 YCIOBHSI MPOYHOCTH:

2 [Fl=a-(D+s-c)-{s-c)-[T] = 3142* (3000 + 22 — 4,8) * (22 — 4,8) * 272,=4,44610" H

= JlomyckaeMbIii I3THOAIOIIMI MOMEHT U3 YCIOBHS MPOYHOCTH CO CTOPOHBI CKATHS:

S

: D
§ ], = = [F]g = 3000/4*4,44a0 =3,33510' Hwm
m
JomyckaemMoe oceBOe CHKUMAIOIEe YCUIIHE U3 YCIOBHUSI MECTHOW YCTONYMBOCTH:

< - 25

= 310-107-E 100 (s - ¢

g [Flg1 = -D* [ é j} = 310 *10°* 1,9910° * 3000/ (1,8) * (100 * (22 — 4,8) / 30069 =7,67710" H
= ty

¥a]

2 JlomyckaeMblii U3rHOArOIIUI MOMEHT U3 YCIIOBHUS YCTOHYMBOCTH B MPEJIENiaX YIPYrOCTH:

= D

= [M]g = E-[F]El = 3000/3.5*7,6720 =6,5810" Hm

- JlomyckaeMbIii I3THOAIOIIMIT MOMEHT:

=

ol =

=1 k&)

< E Jluct
2| 3 E-10K.00.00.00CPP 57
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' [[M]H ]2 = 3,335107/ (1 + (3,335107/ 6,5810 )2 = 2,97510° Hw™m
+

2,97510° Hm > 1,39610° Hwm
3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Obeuanka, nazpyscennas nonepeunvim ycunuem (n. 5.3.6)

JommyckaeMmoe TONEepevHOe YCUIINE U3 YCIOBUS IPOYHOCTH:

(0], =025 w-D-(s- c)-[o] = 0.25*3,142*3000* (22 - 4,8) * 272,= 1,10510" H
Pacuérnas nnvHa 11 pacuéra OT AEUCTBUS JaBICHUS:
I, = 3750Mm
Pacuérnas nnuna 115 pacuéra OT ACHCTBUS MTONIEPEUHOU CUJITBI:
lo= 3750mMm
JomyckaeMoe mnonepeyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:

2
Qg = 24 E-(s—¢) _[D_18+3_3_DE5"3):| _ 2.4%1,9910°* (22 -4,8f/1,8* (0.18 + 3.3* 3000 * (22— 4,8)/ = 1,50810'

fy 12 ~ 3750) H
JlomyckaeMoe TOIEPEYHOE yCUITHE!
o1-
[[Q]HJ = 110510/ (1 + (1,10510/ 150810 )* = 8,91510° H
Qe

8,91510° H=>2,46810° H
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

Oébeuaitka, pabomarowas noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)

Ob6euaiika, paboTaroIas 1Mo COBMECTHBIM JICHCTBHEM HApYKHOTO JABJICHHUS, OCEBOTO CKMMAFOIIIETO YCHIINS, N3rHbarote-

Jluct

g TO MOMCHTA U IONIEPEYHOTO YCHIIHA.
=
=~ 2
. F M Q
3 [IpoBepka yciioBHsl yCTOMYMBOCTH: v —+ [—] 1
= [p] [F1 [] L[2]
=
o
= 2
p F I'LI'I Q 7 2
= —+-—+4+——+|——| =0/0+0/0+1,39610°/ 2,97510 + (2,46810°/ 8,91510° )* = 0,00545% 1
S| (m] [F1 [ \[Q]
‘:I( 3axmroueHre: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO
S
é Obeuaitka, nazpysycennan ocesvim pacmszusarougum ycuiuem (n. 5.3.3)
JomyckaeMmoe oceBoe pacTITruBaollee yCUiue:
ol
i [Fl=n-(D+s- ) -(s-c)-[5] @pr = 3,142% (3000 + 22 — 4,8) * (22 — 4,8) * 272,7 *=4,44610° H
E I[OHYCKaeMLIﬁ PI3I‘I/I6&IOHH/II>1 MOMCHT U3 YCJIOBUA MPOUYHOCTU CO CTOPOHDBL paCTH)KeHI/ISI:
§ 1]y = D [F] = 3000/4*4,4460 =3,33510' H
m T3 - ’ = M
OO6euaiika, paboTaromas 1Mo COBMECTHBIM JCHCTBHEM BHYTPEHHETO JAaBJICHHUS, OCEBOTO PACTATUBAIONIETO YCHIIHS M U3TH-

g 0aroIIero MOMEHTa.
X 2
S n-D
N ) F+ i
2 [TpoBepka yciIoBHS MPOYHOCTH: a M 5
= [F] (M ]
o
=
E
g =
=] k)
=l N

o
2| 3 E-10K.00.00.00(PP 8
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n- D%
! + Il =(0 +0,558 *3,142* 300t/ 4)/ 4,44610" + 1,39610° / 3,33510° = 0,092905 1

(F] (M Ip

3aknoucHue. Y cJI0BHe MNPOYHOCTHU BBINIOJITHEHO

F+p:

st pacuéra o6eyaiku OT 1eCTBUSA CEAJOBBIX OIOP:

Ell=m.1'n{1 0, 945 o L} = min{1.0, 9.45 * 3000 / 3750 * (3000 / (100 * (22;8))}"3 =1
1 Y100 (s -

Jomyckaemoe Hapy’>KHOE AaBJICHHE U3 YCIOBHS YCTOHYNBOCTH!

(p]. = D

Jomyckaemoe Hapy>KHOE AaBJICHNE U3 YCIOBHS MPOYHOCTH:

2.08 107E D [100 -(s—¢)
ﬂ«;'El ].

PyE-E CANCat)}

D+(s— 0] 2*272,7*(22-4,8) /(3000 + 22 — 4,.=3,109MI1a

[Pl

2
1+ [%J
(kle

Honyckaemoe HapysxHoe nasiaenue: [p] = 0,453MIla

[v] =

3,109/ (1 + (3,109 / 0,45739}? =0,453MIla

Obeuaiika, Hazpyycennas ocesbim cocumaiowum ycuauem (n. 2.3.4)

Jonyckaemoe oceBoe CKUMAIOLIEEe YCHIIHE:

a5
} = 20.8*10°*1,9910°* 3000/ (1,8 * 1 * 3750) * (100 * (22 — 4,8) / 80 }* =0,4579MI1a

(F]
[F]= —Hz

< [[F]H J = 444610/ (1 + (4,44610° / 7,67710 )2 =3,84810° H
S Lo
g (Fler
i JlomyckaeMblii U3ruOaroIIui MOMEHT U3 YCIIOBHUS YCTONYHUBOCTH:
&)
= I
E[ [M]s'n' - ] :
= - [[M]H] = 3,335107/ (1 + (3,335107/ 6,5810' )2 = 2,97510" H M

- IIUII E
= . .
9 JlormyckaeMblii H3rHOaroIInii MOMCHT:
= .
o (1] = mirs My, My ] = mings 33510, 2,97510'} =2,975107 H M

% Pacuérhas mmHa Uit pacyéra CelUIOBBIX OTIOP:
= = 4600mm
= JomyckaeMoe mnonepevyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:
2

: ]

E [Qle = ZAE (-9 | e 33069 | | 24+1,9010° (22-4,8//1,8%(0.18 +3.3%3000* (22-48)/ = 1,47610°

12 4600) H
E- 7 5
g JlommyckaeMoe IONEPEYHOE YCHUIIHUE:
Q]

- [Q]= —=—

§ N [Q]HJ = 1,105107/ (1 + (1,10510'/ 1,47610 )** = 8,84710° H

= [Qlg

3

=

E

¢

o
=

=

g =

=1 K]
<! E Jluct
2| 3 E-10K.00.00.00CPP 9
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

Omnopa cemiioBast (oaABUKHAS)

170

UcxoaHble gaHHbIe

DNIeMeHT, CBSI3aHHBIN C OMOPOi:

BayTtpennuii tuamerp obeuaiiku, D:

Tommuua creHku obeuaiku, S:

OO6evaiika MUTUHAPUIECKAs
3000mM
22MMm

ITpubaBka At KOMIIEHCAIIMA KOPPO3HUHU U 3pO3uH, ;. 4 MM

TIpubaBka aj1st KOMICHCAIIMH MUHYCOBOT'O J0mycka, G 0,8 Mm

Hpn6aBKa TEXHOJIOTHYECKas, Ca:

CymmMma ipubaBoK K CTEHKE o0edaiku, C:

lupuna onopsl, b:

6 1 .
Vron oxBara OIIOPHI, .

PaccrosiHie oT Kpas 2JeMeHTa, |g:

Paccrosnue no naumia, a.
Bricora omnopsr, H:
TomnmuHa nucra, $:

lupuna nucra, by

G
Vron oxBaTa qucTa, 2

JlnuHa BBICTYMAKOIIEH YacTH JInucTa, T
Pacuér B pac4éTHbIX yCI10BUAX

0 MM
4,8Mm
300Mm

120 °°

1120mMm
1,210° mm
205mMm
22 MM
450mm

140 °
269,5mMm

YcaoBust Harpy:xkeHus (cM. IMIOPbI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, T:

KoadpunmeHT 3amosrHeHUs )KUIKOCTHIO,

I110THOCTE KHUIKOCTH, e

120 °C

5. 1

750xkr/m°

PacuérHoe BHyTpeHHee H30BITOYHOE aBJICHHE, ACHCTBYIONIEE B dJIEMEHTE HaJl OMOPOH, P: 0.401MIIa
b

H3rubaroniuii MOMEHT B CCUCHUH 000JI0OUKH HaJl ortopoid, M: 3,03810'5 Hwm

Nsm) Jlucr No noxym. TTopi.

Jlara

E-10K.00.00.00CPP
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Onopxoe ycunue, F: 1,2310° H

IomepedHoe yCuiIne B cedeHnH 06071049Kn Hax omopoii, Q:  1,10510° H

JlonyckaeMble HATPY3KH JJIs 3JIeMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
yét “ Ofeuaiika HWIMHAPUYecKan”):

Homyckaemoe HapyXHOe JaBieHue, [P]: 0,3219MlI1a
Jlomyckaemprii m3ruGarommit MomenT, [M]yer:  1,94210° Hwm
Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 2,52410° H

Honyckaemast monepeuHoe ycuiue, [Q]: 5,86810° H

Pacyét o6evyankm Ha NPOYHOCTbL M YCTOMUYNBOCTb OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOK1aOHbIM TUCTOM

Iposepka ycnoust: b4 2 Ky -D'+1.5-b

5
TP —
’ 6.3 2 g =5/[6* (3000 / (22 — 4,8]f** 2,094] = 0,07121
i 1
S—C

Kq,-D'41.5-b =0,07121 * 3000 + 1.5 * 300= 663,6MM
VYcaoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

Jluct

g Pacuém Nel:
=6
= [MoaksaAHOM JUCT PACCMATPUBAIOT KaK CEIOBYIO OIOpY MHpHHOH b, ¢ yriom oxBaTa B3 . Bo Bcex hopmynax npuHrMa-
A =
2 o1 b = by = 450mm, ©17 1= 140 © (2,44%an)
=
=
216,
max 417 - il

= o =max{1.7 — 2.1 * 2,443 / 3,142; 0} / sin(0.5 * 234= 0,07095
e} E 1z =
= sinf0.5- 6 |
2, ITapameTp, onpenensieMblii paCCTOSIHUEM /10 JHUIIIA!
@
T —
= v=283 = ||S  =2.83*1,210°/3000* (22 - 4,8) / 3008§ = 0,08571
2 D D
M KoadduireHTs!, yIUTHIBAIOIINE BIUSHUC PACCTOSIHUS 0 THUILA (6 l nofcTaBIAIOT B pajinaHax):
T
S

: _ 08 Jy+6-v _
b= K5 =min4l 0, —————L% =min{1,0; (0.8 *0,0857¥+ 6 * 0,08571) / 2,443 }= 0,3063
o] & 1
m

KoadduurenTs!, yauTsIBaIOye BIUSIHAE YTIa 0XBaTa OTIOPHI (6 lnoncTaBiAOT B paguaHax):
<
&
g 1.15-0.1432 -6, _
- Ky = =(1.15-0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
2 sitg0.5-6 )
E [Tapametp, onpeaensemMslii IUPUHON MOSCA OMOPBHIL:
S h
=
fp =091 - ————= =0.91*450/ (3000 * (22 - 4,8%f = 1,803
JDs-0)

=
al =
=] ©
= PN

1o
2| 3 E-10K.00.00.00CPP 31
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

&
KoadduipenTsl, yYUTHIBAIONINE BIMAHAC IMUPUHBI I05CA OTOPHL (1 MOACTABIAIOT B paJHaHax):

+
K qp = tmax {E—Smﬁ'l ;D.Ej} = max{e*®%* sin(1,803) / 1,803; 0.25} =0,25
1

023 K5 Ky
= —— =-0.23 *0,07095 * 0,3063 / (0,8514 * 0,2!= (-0,02348)
LSTR ST
OO01ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3rubda B 00J1aCTH ONOPHOTO y3J1a!
— R
Fme = — % =4 *3,03810°/ (3,142 * 3000* (22 — 4,8)) = 2,499MIla
a-D° (a-c)
% = ! 2,499 /(1,25 * 174,5) (-0,01146)
=—-0 : =-2, 25 % , = (-0,
S =

R 1
8. = B2 5. | =[0,401 * 3000 / (4 * (22 — 4,8)) — 2,499] / (1:2174,5) =0,07158
B [4-(5-.:) m“] Kq o [ ]
Tpumeuanue: npu $ai ¢ gy pacuére K, 3Haku % 4 %2 vewsmior na IPOTHUBOIIOJIOKHBIE

1- &2
2 = 1,497
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

= 1,498 By = B g

pu
Ky =min{ 1,497 , 1,498 } = 1,497

Pacuér B TOuKE 2:

[penenpHoe HaNPsKEHHE U3rH0a;

K=

By =8

[5i]; =K1 Kq-[5] =1497+125%174,5= 326,5MIla
I[OHyCKaeMoe OHOpﬂoe yCI/IHI/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/II/IZ

[F], = 07 '[51]31'{"'[) 'IES B R G 326,5 * (3000 * (22 — 4,8%7 * (22 — 4,8) / (0,25 * 0,8514= 4,19510° H
10 =12

Ky=— "1 =(1 — e 1#%* cog(1,803)) / 1,803 =0,5757

145-043-4
= " 1 —(1.45-0.43*2,443)/sin(0.5 * 2,443= 0,4249

sin(0.5 -6 )

065 |'
Ki=1- T T =1-0.65/(1 + (6 *0,0857%) *[3,142 / (3 * 2,443)}* = 0,6635
L+-9? 3-8,

T & =1/[1+0.6*(3000/ (22— 4,8)f* 450/3000 *2,443] = 0,4487
1+04 3 —-6
s—c D
a 053Ky 0.53 * 0,5757 / [0,4249 * 0,6635 * 0,4487 * sinf0* 2,443)] = (-2,567)
L= 2 =-0. *’ , *’ *, * sin s = (-4
Ky Eyg Koy smll3-6 g
Hgy=1
p-D
8aj =0,401*3000/ (2 * (22 - 4,8)) * 1/ (1,25 * 1%), =0,1603

T 2s-0 K, 5]

By .. a2
[pumeuanue: npu <+ < 0B pacuére Ky 3HaKH 5 n 72 MEHSIOT Ha IIPOTHBOIIOJIOKHEIE

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara

Jluct

32




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

1- 53

1 - 0,3423 B =3y
[;_+31-32]+\([;_+91-$2] +f-93)s, ipm

= 0,3966 By = By

K; =min{ 0,3423, 0,3966 } = 0,3423
Pacuér B Touke 3:
IIpenenbHOE HANPSKEHUE U3THOA.

K=

[r:] =K1 K; [5] =03423*1,25+*1745= 74,65MIla
I[OHyCKaeMoe OHOPHOC yCI/IHI/Ie oT Harpy)KeHI/IH B Opr)KHOM HaHpaBﬂeHI/II/I:

[F]; = 09 ilz yD-ls-0) -9 _ 4. 74,65 * (3000 * (22 — 4,8Y} * (22 — 4,8) / (0,4249 * 0,6635 * 0,4487= 2,07510° H
K]_q. 'Kllﬂ 'KIT

2
s =(5-C) +[S_2] =(22-4,8)* (1 + (22 /(22 - 4,8)"* = 27,93mMm

S—C

Pacuém No2:

. _ By
INoakaaaHON JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Becex popmynax npuauMarot b = 300mm,

120 ° (2,09%ax), s =+ C = 27,93 + 4,8 = 32,78m.

214
thay 41.7 - ! ]
] =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 24)9= 0,3464

Eqiz= -
sinf0.5-8 1)

[Napametp, onpe/enseMplil pacCTOSHHEM A0 THHUIIA:
v= 28— {E =2.83 * 1,210°/ 3000 * (32,73 — 4,8) / 3008) = 0,1092
D D
KO3(1)(1)I/IHI/ICHTI)I, y'-II/ITI)IBa}OIlII/[e BIIUSIHUC paCCTOHHI/IH J0 JHUIIA (El 1 IIOACTAaBJISAKOT B paZ[I/IaHaX):

ng. b
K= mjn{l I, ﬁ} =min{ 1,0; (0.8 * 0,109%2 + 6 * 0,1092) / 2,094 }= 0,4391
& 1

&
KoaddurmeHTs!, yIuTHIBAOIIHE BIUSHIE YTiIa OXBaTa Omophl (- 1MOACTABISAIOT B paJHaHax):

1.15-0.1432 -6 1
Kq; = =(1.15 — 0.1432 * 2,094) / sin(0.5 * 2,09:= 0,9816

sinD.5 8 |)

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

pp =051 =0.91 * 300/ (3000 * (32,73 — 4,89 = 0,9432

b
JD Cs- )

o
Koo puiuenThl, yUUTHIBAIOLINE BIMAHUE IHMPUHBI T105CA OTOPHI (1 MOACTABJIAIOT B PAIUAHAX):

g -girn i
Kip=maxg————=025%L =max{e®**sin(0,9432) / 0,9432; 0.25} = 0,3342
1

0.23 K5 K
 =-—= =-0.23 * 0,3464 * 0,4391 / (0,9816 * 0,334:= (-0,1067)
LSTRST
OO01iee oceBoe MeMOpaHHOE HaNpsDKEHUE M3rubda B 00J1aCTH ONOPHOTO y3J1a!
- 4.
Omx = —— 5 =4 * 3,03810°/ (3,142 * 3006* (32,73 - 4,8)) = 1,539MIIa
a-D° (a-c)
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9-2‘1 = —Em}{ . ! =-1,539 /(1,25 *174,5) = (-0,007055)
E 2|

S 1

Bnn = P— -0 . =[0,401 * 3000/ (4 * (32,73 — 4,8)) — 1,539] /,p1* 174,5) =0,04409
B [4-(5-.:) m“] Kq o [ ]

[Ipumeuanue: npu Say < 0B pacuére K; 3Hakn 5 u 8 MEHSIOT Ha ITPOTHUBOIIOJIOKHBIE

1- &2
2 1,46
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

= 1,481 By =3y

pu
Ky=min{1,46,1,481}=1,46

Pacuér B TOuKeE 2:

[penenbHoe HaNPsKEHHE U3THOA;

K=

[pi]s =K1 Kq-[5] =146*125%1745= 318,5MIIa
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HArpy>KC€HUA B OCCBOM HaHpaBﬂeHI/II/IZ

[F], = 07 '[51]31'{"'[) 'IES B R G 318,5 * (3000 * (32,73 — 4,8f}* (32,73 — 4,8) / (0,3342 * 0,9816= 5.49410° H
10 =12

Ky=— "1 =(1 — e70%32% ¢05(0,9432)) / 0,9432 =0,8178

145-043-8
== 71 =(1.45 - 0.43 * 2,094) / sin(0.5 * 2,094= 0,6344

sin(0.5 -6 )

065 |'
K =1- = i =1-0.65/(1 + (6 *0,1092) * [3,142 / (3 * 2,094){? = 0,6785
L+-9? 3-8,

K=
1 T & =1/[1+0.6 * (3000 / (32,73 — 4,8 * 300 / 3000 * 2,094 ] = 0,626
14063 — 2.5,
g—c D
3 053 K1) 0.53*0,8178 /[0,6344 * 0,6785 * 0,626 * sinf* 2,094)] = (-1,857)
1=- - =-0.53*0, , *Q, *0, * SinfD* 2, = (-1,
K Kig By osmll5-6 g
=0
pD
L =0,401 * 3000/ (2 * (32,73 - 4,8)) * 1/ (1,25 74,5) =0,09876

2(s-0) Kq- o]
By ..
[pumeuanue: npu  +* < 0B pacuére Ky 3HaKH 5 u 8 MEHSIOT Ha IPOTUBOIOJIOXKHbBIE

1- &2
2 = 0,4504 g =8y
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

=0,4941 By = B g

pu
K; =min{ 0,4504 , 0,4941 } = 0,4504

Pacuér B Touke 3:

[penenbHoe HaNPsKEHHE U3THOA;

K=

[7ik =K1 K; [o] =04504+1,25*1745= 98,23MIIa
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I[OHYCKaeMOC OIIOPHOC YCUIINE OT HAarpy>K€HHUs B OKPYKHOM HaIIpaBJIICHUM !

[F]; = 09-lo3]z Dls-0) ls-a) 0.9 * 98,23 * (3000 * (32,73 — 4,8f§* (32,73 — 4,8) / (0,6344 * 0,6785 * 0,62¢= 2,65210° H
LTI (SPRR ST

YcnoBue Npo4YHOCTH!

F =[F] = min{F gy, [Flagy » [Flgy  [Flacar

[F]=2,07510° H

1,2310° H< 2,07510° H

3aKJ'HOquI/Ie: YcioBue MNPOYHOCTH H yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Ilposepxa ycnoeusa ycmoituugocmu

DddeKTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIH:

F - X | D ‘K5 K5 =1,2310°%3,142/4* (3000 / (22 - 4,8)§ * 0,07095 * 0,3063= 2,77310° H

4 s -0)

Cocy,u pa60TaeT o BHYTPECHHUM JaBJICHUCM, ITIPU IPOBEPKE yCTOfI‘IPIBOCTH MNpUHUMAIOT p:0

]
F
VYcroBre yeTONYMBOCTH: H + 24 M + [E] <1

(Bl [F] My \[U

2
M + F_*+ i + [EJ =0/0,3219 + 2,773.0°/ 2,52410' + 3,03810°/ 1,94210" + (1,10510°/ 5,8681CF > = 0,06206
(1] [F] [lpe L[Q]

0,06206=< 1.0
3akiroueHue: Y c10BUe YCTOWYMBOCTH BHIIOJTHEHO

Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YciioBust HArpy»KeHus (cM. IMIOPHI CHJI 1 MOMEHTOB):

% Pacuérnas temneparypa, 1. 180 °C
= .
4 KoadpummeHT 3amorHeHUs )KUIKOCTHIO, 5 : 0
S 3
= TmoTHOCTS KuaKoCTH, F*: 0 xr/m
o
= PacuérHoe Hapy)XHOE M30BITOYHOE JIABJICHHE, ICHCTBYIOIIEE B DJIEMEHTE HaJl OOPOH, P! 0 21 MIla
¥
g[‘ M3rubaromniuii MOMEHT B CCUCHUH 000JI0UKH Ha.l Ommopoid, M: 2,5210° Hwm
2 Onopxoe ycunue, F: 1,00310° H
é IMomepeunoe ycunre B ce4eHUH 000JIOUKH HaJA Omopoit, Q: 9,65710° H
% s (v
2 JonyckaemMble HATPY3KH JJIsl 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
; yér “ O6evaiika muIMHIApHYecKasn”):
[a~]
oa Homyckaemoe HapyXHOe JaBieHue, [P]: 0,3115MI1a
Homyckaemblit usrubaromuit MoMeHt, [M] ;! 1,86210" Hwm
% Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 2,42110° H
= JHomyckaemas rioriepeuroe ycuiue, [Q]: 5,63610° H
5
=
=
=
o
=
g
2l o
<! E Jluct
£| 3 E-10K.00.00.00(PP 35
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Pacyét o6evyankm Ha NPOYHOCTbL M YCTOMYNBOCTb OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOK1aOHbIM TUCTOM

Iposepka ycmopust: by 2 K D415k

5
. S
¥ o oD =5/167(3000/ 2248 *2004] = 0,07121
3P

s—C

Kig-D+1.5-b =0,07121* 3000 + 1.5 * 300= 663,6MM
YCJ'IOBI/IC HC BBITIOJIHCHO, MMPOBOAATCA ABA pacqéTa

Pacuém Nel:

. o &
IMoakmaaHOM JTUCT PACCMATPUBAIOT KaK CEIOBYIO OMOPY IMHUPHHOH b, ¢ yriom oxBata - 2. Bo Bcex opmynax mpuHAMA-

101 b = by = 450mu, ©1= P2= 140 ° (2,44%an)

216
max {1 T- 1 ;EI}
n =max{1.7 — 2.1 * 2,443/ 3,142; 0} / sin(0.5 * 234= 0,07095

kiz=

sin(0.5 -6 ;)

ITapameTp, onpenensieMblii paCCTOSIHUEM /10 JHUIIIA!

v =253 Di {SEJC =2.83 *1,210°/ 3000 * (22 — 4,8) / 30085 = 0,08571

Jluct

g KoadunmenTsl, yunThIBaronyie BINsIHAE PACCTOSHUS 10 JHUIIA (5 lioncraBnsioT B pagnaHax):
S
= _ 03 fy+6p
8 Kis=mindl 0, — "1 =min{1,0; (0.8*0,0857¥*+ 6 * 0,08571) / 2,443 }= 0,3063
= b1
=
o & .
= KoaddurmenTsl, yuuTpIBaromye BIHSHAC YIIa OXBaTa OMOPHI (- 1 MOACTABISIIOT B PaAHaHax):
115 -0.1432 -8 _
= K= . =(1.15-0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
% sinf0.5-8 )
! [Tapametp, onpenensemMslii IUPUHON MOsCa OMOPBHIL:
@ L]
E pp =051 ————= =0.91*450/ (3000 * (22 — 4,8Yf = 1,803
D-(s-&)
2 &
- KoadduipenTsl, yUUTHIBAIONINE BIMAHAC IMUPUHBI II05CA OTOPHI (1 HOACTABISAIOT B paJHaHaX):
= o Pl il Fy
S K =maxg——"-;025% =max{e™***sin(1,803)/1,803;0.25} =0,25
S 1
m
0323 K5 Ky
= —— =-0.23 *0,07095 * 0,3063 / (0,8514 * 0,2!= (-0,02348)
g LSTR ST
[a]
= OO1ee oceBoe MeMOpaHHOE HaNpsDKEHHE M3ruda B 00J1aCTH ONOPHOTO y3J1a!
=
) - 4.1
2 Omi = —— =4*25210°/ (3,142 * 3008* (22 — 4,8)) = 2,073MlIla
= n-D0 (8- c)
o
= - 1
Sy = —Ome - =-2,073 /(1,25 *167 = (-0,009929
— TR H e O
=
al =
=] ©
= PN
1o
2| 3 E-10K.00.00.00(PP 36
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p-D - 1
Gy =|——-0O : =[(-0,21) * 3000 / (4 * (22 — 4,8)) — 2,073] / @ 167) =(-0,05604
22 [4.(5_@ m]K_z-[E] [(-0,21) @*( ) ] /@y 167) =( )

By N 2
[pumeuanue: npu = < 0B pacuére Ky 3HaKu % M " 2 MEHSIOT Ha IPOTHBOIIONIOKHBIC

1- 83
2 - 1,497 Sy =ty
[;_+31-32]+\’[;_+91-$2] +f-s2}s, [PH

=1,488 B =,

K;=min{ 1,497 ,1,488}=1,488
Pacuér B Touke 2:
IIpenenbHOE HANPSKEHUE U3THOA.

K=

[5i]; =K, K, -[5] =1.488%1,25%167= 310,5MIla
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HArpy>KC€HUA B OCCBOM HaHpaBﬂeHI/II/IZ

|:1::|2 _ 0T Isila ¥DG-a e o, 310,5 * (3000 * (22 — 4,8¥7 * (22 — 4,8) / (0,25 * 0,8514= 3,9910° H

I'{:llil 'Klﬂ
_ P,
Kq = 1-e™ cospy ~(1 — e"28%%% c05(1,803)) / 1,803 = 0,5757
F1
145-043-6
=~ =(1.45-0.43*2,443)/sin(0.5 * 2,442= 0,4249
sin(0.5 -6 |)
.63 T
Ki=1- = =1-0.65/(1+(6*0,0857%) *[3,142/ (3* 2,443)}* = 0,6635
1+ 92 Y38,
Ko 1
1 O h =1/[1+ 0.6 * (3000 / (22 — 4,8J * 450 / 3000 * 2,443 | =0,4487
1+06 3 — — &,
a—o D
05%-Kq, _
By =- . =-0.53 * 0,5757 / [0,4249 * 0,6635 * 0,4487 * sinf0* 2,443)] = (-2,567)
Ky Eyg Eqposinll5-8 )
% q1=0
S, = —L1 D . =(-0,21) *3000/ (2 * (22 - 4,8)) * 1/ (1,25 * 7§ =(-0,08773)
(s Ky o] | o
IIpumeuanue: npu Sas < 0B pacuére K; 3Hakn % " %3 MCHSIOT Ha IPOTHUBOIIOI0XKHbBIC
1- &2
s — %9 = 9
= 0,3423 =R
[;_+$1-92]+\’[;_+91-5n2] +h-82)s, 1pH
=0,3125 [pu ¥2 = 922

K; =min{ 0,3423, 0,3125 } =0,3125
Pacuér B Touke 3:
[penenpHoe HaNPsKEHHE U3rHOA;

[5ik =K1 K; o] =03125+1,25+167= 65,22MIIa
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HArPY>KCHUA B OKPYKHOM HaHpaBﬂeHI/II/IZ
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[Fl: = 02 [oils D=9 5= _ . 65,22 * (3000 * (22 — 4,84} * (22 — 4,8) / (0,4249 * 0,6635 * 0,4487= 1,8131C° H
KH- 'I{llﬂ 'Kl?

2
g4 =(5— - +(S_ﬂj| =(22-4,8)* (1 +(22/ (22 -4,8)"? = 27,93Mm
-0

Pacuém No2:
6 1

TNoaxaaaHOW JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Becex popmynax npuauMarot b = 300mm,
120 ° (2,09%an),s =g+ Cc=27,93 + 4,8 = 32,73m.

214
max 1.7 - ! il
7 =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 249= 0,3464

k3= :
sinf0.5-8 1)

[TapameTp, onpeaensieMblid pacCTOSTHUEM JI0 THUIIIA:

v =253 Di {SE:.C =2.83*1,210°/ 3000 * ((32,73 — 4,8) / 3008) = 0,1092

]
KO3(1)(1)I/IIII/ICHTLI, YYUTBIBAOIIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA ( 1 IIOJACTABJIAOT B pazmaHax):

03 Jy+6p

} =min{ 1,0; (0.8 * 0,10922 + 6 * 0,1092) / 2,094 }= 0,4391
& 1

Klj = tt'u.ﬂ{l[l',

&
KoaddurmeHTs!, yIuTHIBaOIIHE BIUSHIE YTiIa OXBaTa Omophl (- 1 MOACTABIAIOT B PaJHaHax):

1.15-0.1432 -6
K1y = =(1.15 — 0.1432 * 2,094) / sin(0.5 * 2,09:= 00,9816

sin(l 56 )

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

b
fp =091 ————= =0.91*300/ (3000 * (32,73 - 4,8f) = 0,9432
JDfs-

&
KoaddurueHTs!, yIUTHIBAOIIHE BIUSHIE ITUPUHBI 1T05ica OTIOPHI (1 MOACTABIIAIOT B PaJHaHax):

gL -girfby
Ko =maxd——= ;0255 =max{e®*¥**sin(0,9432) / 0,9432; 0.25} = 0,3342
1

023 K3 -Kqs
= — =-0.23 * 0,3464 * 0,4391 / (0,9816 * 0,334:= (-0,1067)
KKy
O6mee oceBoe MeMOpaHHOE HaIPsDKEHUE MU3rHba B 00J1aCTH OMIOPHOTO y3J71a:
- 4.
Omp = —— =4*25210°/ (3,142 * 3006* (32,73 — 4,8)) =1,277MlIla
n-D* (s—ch
9 = ! 1,277 (1,25 * 167) (-0,006115)
= — . =-1, s * = (-0,
S T =

- - 1
Bnn = P—— . =[(-0,21) * 3000/ (4 * (32,73 — 4,8)) — 1,277](1,2 * 167) =(-0,03451
o] [4.(5_@ Um] E[';] [( ) (4*( )) I( ) ( )

By .. a2
[pumeuanue: npu — +* < 0B pacuére Ky 3HaKH 5 n ~2 MEHSIOT Ha IPOTHBOIIOJIOKHEIE

1- 53

1 1,461 By =9y
[;_+31-32]+\([;_+91-$2] +f-93)s, p

K=

E-10K.00.00.00CPP
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= 1,447 LpH ¥ =% |
Ky = min{ 1,461 , 1,447 } = 1,447

Pacuér B Touke 2:

IpenenpHOE HAPSKEHHUE H3THOA!

[7i]; =K1 K;-[5] =1,447%1,25%167= 302MIIa

JlomyckaeMo€e OIOPHOE YCHIINE OT HATPYXKEHHs B OCEBOM HAIIPABIECHUM:

[F]; = 07 '[51]31'{"'[) 'IES —9 (579 g 7v302 (3000 * (32,73 — 4,845 * (32,73 — 4,8) / (0,3342 * 0,9816= 5,20910° H
10 =12

_aFL.
Kq = 1= cospy (1 — e°%%x ¢0s(0,9432)) / 0,9432 =0,8178

fy

145 -0.43.8 )
g=—— 1 =(1.45-0.43*2,094) / sin(0.5 * 2,094= 0,6344

sin(0.5 5 )

0.65 |'
Ki=1- T T =1-0.65/(1 + (6 *0,1092) * [3,142 / (3 * 2,094){* = 0,6785
L+-9? 3-8,

I =
17 o b =1/[1 +0.6 * (3000 / (32,73 — 4,8Yf * 300/ 3000 * 2,094 ] = 0,626
1406 3— =8,
s—c D
o 053K 0.53*0,8178/ [0,6344 * 0,6785 * 0,626 * Sing)* 2,094)] = (-1,857)
- _ =053+0, ’ %0, * 0,626 * sinf0* 2, =1,
K Kig Koy -smll3-6 )
=0
pD
8, =(-0,21) * 3000 / (2 * (32,73 — 4,8)) * 1/ (1,25167) =(-0,05404)

T 2(s-d) Kq- o]
S )
IIpumeuanue: npu 2 <0 pacuére K; 3HaKH % 31 b MEHSIOT Ha MPOTHUBOMOJIOKHBIE

1- 53
2 = 0,4504 g =8y
[;_+31-32]+\([;_+91-$2] +f-93)s, ipm

=0,4264 By = By

K, =min{ 0,4504 , 0,4264 } = 0,4264
Pacuér B Touke 3:
IIpenenbHoE HaNpsKEHUE U3THOA!

K=

[7ik =K1 K; [o] =04264+1,25*167= 89,01MIIa
JlommyckaeMoe OIOPHOE YCHIINE OT HATPYXKEHHs B OKPYKHOM HAIIPABIICHUM:

[F]; = 09 3]z yD-(5-¢) (5-9) = 0.9 * 89,01 * (3000 * (32,73 — 4,8f§* (32,73 — 4,8) / (0,6344 * 0,6785 * 0,62= 2,40310° H

E 14 'Klﬁ ‘K 17
YcnoBue npoYyHoOCTH:
F <[F] = min{F gy, [Flgy  [Flagy - [Flaga
[F] =1,81310° H

1,00310° H< 1,81310° H
3axmodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Ilposepka ycnogus ycmouuugocmu
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D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHBIX HANPSHKECHHMN:

F, =F - D

. I ‘K15 Kqs =1,00310°* 3,142/ 4 * (3000 / (22 - 4,8f§* 0,07095 * 0,3063= 2,26110° H
4 is-c)

2
YcnaoBue yCcTOHYMBOCTH! H + F—e + i + [EJ =1
(6] [F] [d]pe 42

2
H + F_*+ M + [E] =0,21/0,3115 + 2,2610° / 2,42110" + 2,5210°/ 1,86210’ + (9,65710°/ 5,63610° ¥ = 0,7263
(F] [F] Ml A[Q]

0,7263< 1.0

3akmroueHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

YcioBust Harpy:KeHusi NPpU UCHBITAHUAX (CM. DMIOPHI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, 1. 20 °C
KoaddunueHT 3amonHeHus ) UIKOCTHIO, 5 : 1
1-10* xr/m®

IT;moTHOCTD KUAKOCTH, Ha:

Pacuérnoe BHYTPCHHEC M30BITOYHOE JaBJICHUC, ,ueﬁCTBy}omee B 3JICMCHTC HaJl OHOpOfI, p: 0.558MI1a

W3rubarommii MOMEHT Ha oropoii, M: 1,12310° Hwm
Omnopsxoe ycuiue, F: 4,0510° H

«
5[ IMomepeuHoe ycunre B ce4eHUH 000JI0UKH HaA Omopoit, Q: 2,49810° H
=
5
E{ JlonyckaemMble HATPY3KH JJIs 3JIEMEHTA, CBS3aHHOI0 ¢ 00evaiikoii (cM. pac-
S yét “ O0evaiika MUIHHAPHYECKas:"):

- JlonyckaeMoe HapyKHOe JaBieHue, [p]: 0,453MlIlIa
k§ Homyckaemblit usrubaromuit MoMeHt, [M] ;! 2,97510" Hwm
g Jlomyckaemas oceBoe cxumMaromiee yeuue, [F]: 3,84810° H
EJ Jonyckaemas mornepeunoe ycuine, [Q]: 8,84710° H
~
=z PacuyéT o6evyankm Ha NPOYHOCTb U YCTONYUBOCTb OT ONMOPHbIX Harpy3okK no
- FOCT P 52857.5-2007

=

= Onopa ¢ noOK1a0HBIM TUCHIOM
E:

Iposepka yenosusi: by & Ky -D+1.5h

g

=

S J

5 K = =5/[6 * (3000 / (22 — 4,8)f°* 2,094] = 0,07121

& 63l P g ) - ' R

g 8-
=

. Ko D41.5-b =0,07121* 3000 + 1.5 * 300= 663,6MM

=

ols
<! E Jluct
£| 3 E-10K.00.00.00(PP 20
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VcnoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

Pacuém Nel:

. o &
[MoakmaaHOM JTUCT PACCMATPUBAIOT KaK CEIUIOBYIO OMOPY IMHUPHHOH b, ¢ yriom oxBata - 2. Bo Bcex opmynax mpuHAMAa-

101 b = by = 450mu, ©1= P2= 140 ° (2,44%an)

216
max 41.7 - 1 0
n =max{l.7 — 2.1 * 2,443 / 3,142; 0}/ sin(0.5 * 23)4= 0,07095

kiz= :
sinf0.5-8 1)

ITapameTp, onpenensieMblii paCCTOSIHUEM /0 JHUIIA!

w=1283 2. |’S'  =2.83%1,210°/ 3000 * (22 — 4,8) / 30085 = 0,08571
] ]
K03(1)(1)I/IHI/ICHTLI, YYUTBIBAOIIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA (El 1 IIOACTAaBJISAKOT B pa;maHax):
03 fy+6p
K5 =mindl 0, — '} =min{1,0; (0.8*0,0857%*+ 6 * 0,08571) / 2,443 }= 0,3063
&

KoadhpummenTsl, yauThIBaromye BIUSHUE YIJIa 0XBaTa OTIOPHI (5 1oACTaBIAIOT B padaHax):

1.15-0.1432 -6
K= =(1.15 - 0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514

sin(l 56 )

[Tapametp, onpenensemMslii IUPUHON MOSCa OMOPBHIL:

h
fp =091 ————= =0.91*450/(3000 * (22 - 4,8ff = 1,803
JDcs-

&
KoadduimenTsl, yUuTHIBAIOMINE BIMAHAC IMUPUHBI II05CA OTOPHL (1 MOACTABISAIOT B PaJHaHaX):

<
g P g
g K 1y = max {E—Smﬁ'l ;D.Ej} = max{e "*** sin(1,803) / 1,803: 0.25} = 0,25
=
" 1
[&]
= 023 K3 Ky
= 1= ————== =-0.23 *0,07095 * 0,3063 / (0,8514 * 0,2!= (-0,02348)
é LSTR ST

OO01ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3ruda B 00J1aCTH ONOPHOTO y3J1a!
= - 4. M
<} Ome = ——5 =4*1,12310°/ (3,142 * 3006 * (22 — 4,8)) = 0,9235MIla
;g a-D° (a-c)
= - 1
o Sg) = —Omx - =-0,9235 /(1,05 * 272,7) = (-0,003225)
E K. |z
%I 800 = [i— e ] ! =[0,558 * 3000 / (4 * (22 — 4,8)) — 0,9235] / (1272,7) =0,08584
2 4-1z-c) Eqo
= Ly 9 8
= [pumeuanue: npu — ++ < 0B pacuére Ky 3Haku ~1 u “2 MEHSIOT Ha MPOTHBOMONOKHBIE
™
a2 1- &2

1 8 = B

2 = 1,498 =2l

= 1 1 2 ' npu
g [54'19'1'9'2]'#\([54'9‘1'9'2] +(1—9'g)'9'1
=
S
A - =
3 = 1,496 hpu 72 = %22
= K;=min{ 1,498, 1,496 } = 1,496
é Pacuér B Touke 2:

[penensHOE HaNpsKEHHE H3rHOA!
=
2l
<! E Jluct
2| 3 E-10K.00.00.00(PP a1
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

[5i); =K1 K4 [5] =1496*1,05%272,7= 428,4MIlIa
JlomyckaeMoe OIOPHOE YCHIINE OT HArPYXKEHHs B OCEBOM HAIPABIECHUM:

[F]; = 07 [0i]a 4DG-0-(-9 _,,. 428,4 * (3000 * (22 — 4,8)f * (22 — 4,8) / (0,25 * 0,8514= 5,50510° H

LSTRSY
1-egFL.
K, = Eﬁ—'mfﬁl (1 — e 283* ¢0s(1,803)) / 1,803 =0,5757
1
145-043-6
Kqg=————— 1 —(1.45-0.43*2443)/sin(0.5 * 2,443= 0,4249
sin(0.5 & |)

.63 ||
Kig=1- T i =1-0.65/(1 + (6 *0,0857%) *[3,142 / (3 * 2,443)}* = 0,6635
Ll Y35,

O h =1/[1+0.6*(3000/ (22 — 4,8¥f* 450 /3000 * 2,443] = 0,4487
14063 =By
g—c D
053K
W == 1_1 =-0.53 * 0,5757 / [0,4249 * 0,6635 * 0,4487 * sinf0* 2,443)] = (-2,567)
Ky Eyg Eqposinll5-8 )
8=0
D
L P =0,558 * 3000/ (2 * (22 — 4,8)) * 1/ (1,05 * 273, =0,1699

C2(s-0) K, [o]
B ..
[Tpumeuanue: npu ~ ~* < 0B pacuéte Ky 3HaKu & u %y MEHSIFOT Ha MPOTHUBOIIOIOKHBIE

1- &2
2 = 0,3423 g =8y
[;_+31-92]+\([;_+31-32] +fh-92)s, f1pH

B9

K1=

=0,3998 &y
K; =min{ 0,3423, 0,3998 } = 0,3423

Pacuyér B Touke 3:

HpeﬂeHLHoe HaprI)KeHI/Ie I/I3FI/I6a:

[oik =K1 Kg [o] =03423+1,05*272,7= 98,01MIIa
JlommyckaeMoe OIOPHOE YCHIINE OT HATPYXKEHHs B OKPYKHOM HAIPABIICHUM:

[F]; = 02 [3i]z yD-G-0) 5-6) _ . 98,01 * (3000 * (22 — 4,84} * (22 — 4,8) / (0,4249 * 0,6635 * 0,4487= 2,72410° H
LSTR ST ST

2
g4 =(5— - +[S_ﬂ] =(22-4,8)* (1 + (22 /(22 - 4,8)"* = 27,93mm
S—C

Pacuém Ne2:
&

IoakaaaHOW JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Beex popmynnax npuauMarot b = 300mm,
120 ° (2,09%an),s =g+ Cc=27,93 + 4,8 = 32,73m.

E-10K.00.00.00CPP
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

218
max 41 .7 - 1 il
T =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2409= 0,3464

k3=

sin(0.5 -6 ;)

[TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIIA:

v =283 Di ||S£)'3 =2.83 * 1,210°/ 3000 * (32,73 — 4,8) / 3008) = 0,1092

&
KoaddurueHTs!, yIUTHIBAOIINE BIUSHIE PACCTOSIHUS 10 AHHUIMA (! TOJCTAaBISIIOT B paJHaHax):

08 Jy+6-v

} =min{ 1,0; (0.8 * 0,10922 + 6 * 0,1092) / 2,094 }= 0,4391
& 1

Klj = tt'u.ﬂ{l[l',

&
KoaddurmenTsl, yauThIBaIOIINE BIUSHIE YTi1a 0XBaTa Onopsl (- 1 MOACTABISAIOT B paHaHax):

115 -0.1432 -6,
K= =(1.15 - 0.1432 * 2,094) / sin(0.5 * 2,09:= 0,9816

sin(l 56 )

[Tapametp, onpenensemMslii IUPUHON MOsCa OMOPBHIL:

b
f1 =091 ———= =0.91*300/ (3000 * (32,73 — 4,88 = 0,9432
JDfs-

&
KoaddurmeHTs!, yIUTHIBAOIIHE BIUSHIE ITUPUHBI T05iCa OTIOPHI (1 MOACTABIIAIOT B PaJHaHax):

gL -sirLfiy
Kog=maxd— " T 0255 =max{e®*? sin(0,9432) / 0,9432; 0.25} = 0,3342
1

023 K5 Ky
L =-— =-0.23*0,3464 * 0,4391/ (0,9816 * 0,334:= (-0,1067)
KKy
O6mee oceBoe MeMOpaHHOE HaIPsDKEHUE U3rHba B 00J1aCTH ONOPHOTO y3J1a:
- 4.0
Omx = —— 5 =4+*1,12310°/ (3,142 * 3008* (32,73 - 4,8)) = 0,5688MIIa
n-0° (el
o o ! 0,5688 /(1,05 * 272,7) (-0,001986)
2‘1 = —COmy - =-0, , * y = (- y
K|z

p-D = 1
ey & | ———r : =[0,558 * 3000/ (4 * (32,73 — 4,8)) — 0,5688] ¥ { 272,7) =0,05287
2 [4-(5—::) m{] K_;.-[;] [ (4*( ) ] 1€ )

ha ; N oh
TpumMedanne: npn = < 0B pacuére K, 3HaKu % 1 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

1- 53
1 - 1,463 B =3y
[;_+31-32]+\([;_+91-$2] +f-93)s, ipm

= 1,483 By = By

K;=min{ 1,463, 1,483} =1,463
Pacuér B Touke 2:
[IpenenbHoe HaNpsKEHUE U3THOA!

K=

[5:] =K, K, [5] =14631,05*272,7= 418,8MIla
I[OHyCKaeMoe OHOPHOC yCI/IJ'H/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/H/I:

[Fl; = 07[0:da ¥DG-0-G=9 _,.. 418,8 * (3000 * (32,73 — 4,8f}* (32,73 — 4,8) / (0,3342 * 0,9816= 7,22410° H
Kll:l 'Klﬂ
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IToamucek 1 nata

MuB. Ne moi.
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1-¢7FL -cosf

K= ﬁ— =(1 — e™0%%32x ¢05(0,9432)) / 0,9432 =0,8178
1
145 -0436
a=—— 7 "1 —(1.45-0.43*2,094)/sin(0.5 * 2,094= 0,6344
sing0.5 6 )
.63 T
Ki=1- = =1-0.65/(1 + (6 *0,1092) * [3,142 / (3 * 2,094)? = 0,6785
L) 38,
K o 1
17 D 4 =1/[1+0.6* (3000 / (32,73 — 4,8)§ * 300 / 3000 * 2,094] = 0,626
14063 =B
g—c D
By = - 053Ky =-0.53*0,8178 / * * * si =
1= - =-0. , [0,6344 * 0,6785 * 0,626 * sinf0* 2,094)] = (-1,857)
Kig Epg Eqpsinll.5-6 )
% q1=0
I

Bqq = E : =0,558 * 3000 / (2 * (32,73 - 4,8)) * 1/ (1,05 72,7) =0,1047

2(s-0) K-|o]
IIpumeuanue: npu % < 0B pacuére K; 3Hakn # " %3 MCHSIOT Ha IPOTHUBOIIOI0XKHbBIC

1- 83

" | i 4 = 0,4504 on 02 =

[§+31-92J+ [§+91-$2J +f-93)s, P
= 0,4967 ipu Bo =2

K, = min{ 0,4504 , 0,4967 } = 0,4504

Pacuér B Touke 3:

Hpe,uenLHoe HalpsKECHUE n3ruba:

[F:] =K1 K; [5] =04504*1,05+272,7= 129MIIa

JlommyckaeMoe OMOPHOE YCHIIHE OT HATPY)KEHUS B OKPY)KHOM HAIPABJICHUU:

[Fl: = 02 [5ils D=9 (579 _jguq9g+ (3000 * (32,73 — 4,8Y} * (32,73 — 4,8) / (0,6344 * 0,6785 * 0,62(= 3,48210° H
KH- 'Kllﬂ 'Kl?

YcnoBue Npo4YHOCTH!

F <[F] = min{Flagy. [Flay  [Flagg - [Flaga

[F] = 2,72410° H

4,0510° H< 2,72410° H

3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Ilposepka ycnogus ycmouuugocmu

DddeKkTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIN:

F, =F -%- {% ‘Kz Ky =4,0510°%3,142/4* (3000 / (22 - 4,8§§* 0,07095 * 0,3063= 9,13210° H
5—C

Cocyn paboraet 1noj BHyTPEHHUM JaBJICHHEM, [IPH MPOBEPKE yCToiurBOCTH npuHuMaioT P=0.

2
F
VcoByUe yeTOHIHBOCTH: H+—‘*+ M +[ Q] =1

6] [F] Ml k[Q]

Jluct

E-10K.00.00.00CPP
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IToamucek 1 nata
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19746.4

2
M JFe M [E] =0/0,453 + 9,13110*/ 3,84810" + 1,12310°/ 2,97510" + (2,49810°/ 8,84710° > = 0,006945

[B] [F] Mlpe Q]

0,00694% 1.0
3akmroueHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Onopa ceiioBast (HemOABUKHASA)

170

UcxoaHble gaHHbIe

DNIeMeHT, CBSI3aHHBIN C OMOPOi:

BayTtpennuii tuamerp obeuaiiku, D:

Tommuua creHku obeuaiku, S:

OO6evaiika MUTUHAPUIECKAs
3000mM
22MMm

ITpubaBka At KOMIIEHCAIIMA KOPPO3HUHU U 3pO3uH, ;. 4 MM

TIpubaBka aj1st KOMICHCAIIMH MUHYCOBOT'O J0mycka, G 0,8 Mm

Hpn6aBKa TEXHOJIOTHYECKas, Ca:

CymmMma ipubaBoK K CTEHKE o0edaiku, C:

lupuna onopsl, b:

Yron oxBaTa ONopHI, 51 :
PaccrosiHie oT Kpas 2JeMeHTa, |g:
Paccrosnue no naumia, a.
Bricora omnopsr, H:

TomnmuHa nucra, $:

lupuna nucra, by

G
Vron oxBaTa qucTa, 2

JmHa BeICTymaroniei 4acTH JIMCTa,

f:

0 MM
4,8Mm
300Mm

120 °°

5720mm
1,210° mm
205mMm
22 MM
450mm

140 °
269,5mMm

Pacuér B pac4éTHbIX yCI10BUAX

YcaoBust Harpy:xkeHus (cM. IMIOPbI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, T:

KoadpunmeHT 3amosrHeHUs )KUIKOCTHIO,

I110THOCTE KHUIKOCTH, e

120 °C
5. 1

750xkr/m°

PacuérHoe BHyTpeHHee H30BITOYHOE aBJICHHE, ACHCTBYIONIEE B dJIEMEHTE HaJl OMOPOH, P: 0.401MIIa
b

H3rubaroniuii MOMEHT B CCUCHUH 000JI0OUKH HaJl ortopoid, M: 3,07810'5 Hwm

E-10K.00.00.00CPP

Nsm) Jlucr No noxym. TTopi.
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Onopxoe ycunue, F: 1,19410° H

IomepedHoe yCuine B cedeHnH 060104Kkn Hax omopoii, Q:  1,06610° H

JlonyckaeMble HATPY3KH JJIs 3JIeMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
yét “ Ofeuaiika HWIMHAPUYecKan”):

Homyckaemoe HapyXHOe JaBieHue, [P]: 0,3219MlI1a
Jlomyckaemprii m3ruGarommit MomenT, [M]yer:  1,94210° Hwm
Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 2,52410° H

Honyckaemast monepeuHoe ycuiue, [Q]: 5,86810° H

Pacyét o6evyankm Ha NPOYHOCTbL M YCTOMUYNBOCTb OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOK1aOHbIM TUCTOM

Iposepka ycnoust: b4 2 Ky -D'+1.5-b

5
TP —
’ 6.3 2 g =5/[6* (3000 / (22 — 4,8]f** 2,094] = 0,07121
i 1
S—C

Kq,-D'41.5-b =0,07121 * 3000 + 1.5 * 300= 663,6MM
VYcaoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

g Pacuém Nel:
=6
= [MoaksaAHOM JUCT PACCMATPUBAIOT KaK CEIOBYIO OIOpY MHpHHOH b, ¢ yriom oxBaTa B3 . Bo Bcex hopmynax npuHrMa-
el =
2 o1 b = by = 450mm, ©17 1= 140 © (2,44%an)
=
=
216,
max 417 - il
= T =max{1.7 — 2.1 * 2,443 / 3,142; 0} / sin(0.5 * 234= 0,07095
e} E 1z =
= sinf0.5- 6 |
2, ITapameTp, onpenensieMblii paCCTOSIHUEM /10 JHUIIIA!
@
T —
S v=283 = fu =2.83* 1,210°/ 3000 * (22 — 4,8) / 3008 = 0,08571
2 D D
M KoadduireHTs!, yIUTHIBAIOIINE BIUSHUC PACCTOSIHUS 0 THUILA (5 l nofcTaBIAIOT B pajinaHax):
T
S
: _ 08 Jy+6-v _
b= K5 =min4l 0, —————L% =min{1,0; (0.8 *0,0857¥+ 6 * 0,08571) / 2,443 }= 0,3063
2 &
m 1
KoadduurenTs!, yauTsIBaIOye BIUSIHAE YTIa 0XBaTa OTIOPHI (6 lnoncTaBiAOT B paguaHax):
<
&
g 1.15-0.1432 -6, _
- Ky = =(1.15-0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
2 sitg0.5-6 )
E [Tapametp, onpeaensemMslii IUPUHON MOSCA OMOPBHIL:
S h
=
fp =091 - ————= =0.91*450/ (3000 * (22 - 4,8%f = 1,803
JDs-0)
=
al =
=] ©
<! E Jluct
2| 3 E-10K.00.00.00CPP 47
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&
KoadduipenTsl, yYUTHIBAIONINE BIMAHAC IMUPUHBI I05CA OTOPHL (1 MOACTABIAIOT B paJHaHax):

+
K qp = tmax {E—Smﬁ'l ;D.Ej} = max{e*®%* sin(1,803) / 1,803; 0.25} =0,25
1

023 K5 Ky
= —— =-0.23 *0,07095 * 0,3063 / (0,8514 * 0,2!= (-0,02348)
LSTR ST
OO01ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3rubda B 00J1aCTH ONOPHOTO y3J1a!
— R
Fme = — % =4 *3,07810°/ (3,142 * 3000* (22 — 4,8)) = 2,532MIla
a-D° (a-c)
% = ! 25532 /(1,25 * 174,5) (-0,01161)
=—-0 : =-2, 25 % , = (-0,
S =

R 1
8. = B2 5. | =[0,401 * 3000 / (4 * (22 — 4,8)) — 2,532] | (152174,5) =0,07142
B [4-(5-.:) m“] Kq o [ ]
Tpumeuanue: npu $ai ¢ gy pacuére K, 3Haku % 4 %2 vewsmior na IPOTHUBOIIOJIOKHBIE

1- &2
2 = 1,497
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

= 1,498 By = B g

pu
Ky =min{ 1,497 , 1,498 } = 1,497

Pacuér B TOuKE 2:

[penenpHoe HaNPsKEHHE U3rH0a;

K=

By =8

[5i]; =K1 Kq-[5] =1497+125%174,5= 326,5MIla
I[OHyCKaeMoe OHOpﬂoe yCI/IHI/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/II/IZ

[F], = 07 '[51]31'{"'[) 'IES B R G 326,5 * (3000 * (22 — 4,8%7 * (22 — 4,8) / (0,25 * 0,8514= 4,19510° H
10 =12

Ky=— "1 =(1 — e 1#%* cog(1,803)) / 1,803 =0,5757

145-043-4
= " 1 —(1.45-0.43*2,443)/sin(0.5 * 2,443= 0,4249

sin(0.5 -6 )

065 |'
Ki=1- T T =1-0.65/(1 + (6 *0,0857%) *[3,142 / (3 * 2,443)}* = 0,6635
L+-9? 3-8,

T & =1/[1+0.6*(3000/ (22— 4,8)f* 450/3000 *2,443] = 0,4487
1+04 3 —-6
s—c D
a 053Ky 0.53 * 0,5757 / [0,4249 * 0,6635 * 0,4487 * sinf0* 2,443)] = (-2,567)
L= 2 =-0. *’ , *’ *, * sin s = (-4
Ky Eyg Koy smll3-6 g
Hgy=1
p-D
8aj =0,401*3000/ (2 * (22 - 4,8)) * 1/ (1,25 * 1%), =0,1603

T 2s-0 K, 5]

By .. a2
[pumeuanue: npu <+ < 0B pacuére Ky 3HaKH 5 n 72 MEHSIOT Ha IIPOTHBOIIOJIOKHEIE
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1- 53

1 - 0,3423 B =3y
[;_+31-32]+\([;_+91-$2] +f-93)s, ipm

= 0,3966 By = By

K; =min{ 0,3423, 0,3966 } = 0,3423
Pacuér B Touke 3:
IIpenenbHOE HANPSKEHUE U3THOA.

K=

[r:] =K1 K; [5] =03423*1,25+*1745= 74,65MIla
I[OHyCKaeMoe OHOPHOC yCI/IHI/Ie oT Harpy)KeHI/IH B Opr)KHOM HaHpaBﬂeHI/II/I:

[F]; = 09 ilz yD-ls-0) -9 _ 4. 74,65 * (3000 * (22 — 4,8Y} * (22 — 4,8) / (0,4249 * 0,6635 * 0,4487= 2,07510° H
K]_q. 'Kllﬂ 'KIT

2
s =(5-C) +[S_2] =(22-4,8)* (1 + (22 /(22 - 4,8)"* = 27,93mMm

S—C

Pacuém No2:

. _ By
INoakaaaHON JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Becex popmynax npuauMarot b = 300mm,

120 ° (2,09%ax), s =+ C = 27,93 + 4,8 = 32,78m.

214
thay 41.7 - ! ]
] =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 24)9= 0,3464

Eqiz= -
sinf0.5-8 1)

[Napametp, onpe/enseMplil pacCTOSHHEM A0 THHUIIA:
v= 28— {E =2.83 * 1,210°/ 3000 * (32,73 — 4,8) / 3008) = 0,1092
D D
KO3(1)(1)I/IHI/ICHTI)I, y'-II/ITI)IBa}OIlII/[e BIIUSIHUC paCCTOHHI/IH J0 JHUIIA (El 1 IIOACTAaBJISAKOT B paZ[I/IaHaX):

ng. b
K= mjn{l I, ﬁ} =min{ 1,0; (0.8 * 0,109%2 + 6 * 0,1092) / 2,094 }= 0,4391
& 1

&
KoaddurmeHTs!, yIuTHIBAOIIHE BIUSHIE YTiIa OXBaTa Omophl (- 1MOACTABISAIOT B paJHaHax):

1.15-0.1432 -6 1
Kq; = =(1.15 — 0.1432 * 2,094) / sin(0.5 * 2,09:= 0,9816

sinD.5 8 |)

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

pp =051 =0.91 * 300/ (3000 * (32,73 — 4,89 = 0,9432

b
JD Cs- )

o
Koo puiuenThl, yUUTHIBAIOLINE BIMAHUE IHMPUHBI T105CA OTOPHI (1 MOACTABJIAIOT B PAIUAHAX):

g -girn i
Kip=maxg————=025%L =max{e®**sin(0,9432) / 0,9432; 0.25} = 0,3342
1

0.23 K5 K
 =-—= =-0.23 * 0,3464 * 0,4391 / (0,9816 * 0,334:= (-0,1067)
LSTRST
OO01iee oceBoe MeMOpaHHOE HaNpsDKEHUE M3rubda B 00J1aCTH ONOPHOTO y3J1a!
- 4.
Omx = —————— =4 *3,07810°/ (3,142 * 3006* (32,73 — 4,8)) = 1,56MIIa
a-D° (a-c)
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- 1
Sop = —Cm - =-1,56 /(1,25 *174,5) = (-0,007150)
E 4 )

R 1

8. = B2 5. | =[0,401 * 3000 / (4 * (32,73 — 4,8)) — 1,56] / @1* 174,5) =0,04399
B [4-(5-.:) m“] Kq o [ ]

Tpumeuanue: npu $ai ¢ oy pacuére K, 3Haku % 4 %2 vewsmior wa POTHUBOIIOJIOKHBIE

1- &2
2 1,46
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

= 1,481 By =3y

pu
Ky=min{1,46,1,481}=1,46

Pacuér B TOuKeE 2:

[penenbHoe HaNPsKEHHE U3THOA;

K=

[pi]s =K1 Kq-[5] =146*125%1745= 318,5MIIa
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HArpy>KC€HUA B OCCBOM HaHpaBﬂeHI/II/IZ

[F], = 07 '[51]31'{"'[) 'IES B R G 318,5 * (3000 * (32,73 — 4,8f}* (32,73 — 4,8) / (0,3342 * 0,9816= 5.49410° H
10 =12

Ky=— "1 =(1 — e70%32% ¢05(0,9432)) / 0,9432 =0,8178

145-043-8
== 71 =(1.45 - 0.43 * 2,094) / sin(0.5 * 2,094= 0,6344

sin(0.5 -6 )

065 |'
K =1- = i =1-0.65/(1 + (6 *0,1092) * [3,142 / (3 * 2,094){? = 0,6785
L+-9? 3-8,

K=
1 T & =1/[1+0.6 * (3000 / (32,73 — 4,8 * 300 / 3000 * 2,094 ] = 0,626
14063 — 2.5,
g—c D
3 053 K1) 0.53*0,8178 /[0,6344 * 0,6785 * 0,626 * sinf* 2,094)] = (-1,857)
1=- - =-0.53*0, , *Q, *0, * SinfD* 2, = (-1,
K Kig By osmll5-6 g
=0
pD
L =0,401 * 3000/ (2 * (32,73 - 4,8)) * 1/ (1,25 74,5) =0,09876

2(s-0) Kq- o]
By ..
[pumeuanue: npu  +* < 0B pacuére Ky 3HaKH 5 u 8 MEHSIOT Ha IPOTUBOIOJIOXKHbBIE

1- &2
2 = 0,4504 g =8y
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

=0,4941 By = B g

pu
K; =min{ 0,4504 , 0,4941 } = 0,4504

Pacuér B Touke 3:

[penenbHoe HaNPsKEHHE U3THOA;

K=

[7ik =K1 K; [o] =04504+1,25*1745= 98,23MIIa
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I[OHYCKaeMOC OIIOPHOC YCUIINE OT HAarpy>K€HHUs B OKPYKHOM HaIIpaBJIICHUM !

[F]; = 09-lo3]z Dls-0) ls-a) 0.9 * 98,23 * (3000 * (32,73 — 4,8f§* (32,73 — 4,8) / (0,6344 * 0,6785 * 0,62¢= 2,65210° H
LTI (SPRR ST

YcnoBue Npo4YHOCTH!

F =[F] = min{F gy, [Flagy » [Flgy  [Flacar

[F]=2,07510° H

1,19410° H< 2,07510° H

3aKJ'HOquI/Ie: YcioBue MNPOYHOCTH H yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Ilposepxa ycnoeusa ycmoituugocmu

DddeKTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIH:

D
F =F L. ‘K5 K5 =1,19410°%3,142/ 4 * (3000 / (22 — 4,8f§ * 0,07095 * 0,3063= 2,69110° H

4 s -0)

Cocy,u pa60TaeT oA BHYTPECHHUM JAaBJICHUCM, ITIPU IPOBEPKE yCTOfI‘IPIBOCTH MNpUHUMAIOT p:0

]
F
VYcrnoBre yeTONYMBOCTH: H + 24 M + [E] <1

(Bl [F] My \[U

2
M + F_*+ i + [EJ =0/0,3219 + 2,69110° / 2,52410" + 3,07810°/ 1,94210" + (1,06610°/ 5,8681CF > = 0,05951
(1] [F] [lpe L[Q]

0,05951< 1.0

3aKJ'HO'leHI/Ie: Yciaosue yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YciioBust HArpy»KeHus (cM. IMIOPHI CHJI 1 MOMEHTOB):

% Pacuérnas temneparypa, 1. 180 °C
= .
4 KoadpummeHT 3amorHeHUs )KUIKOCTHIO, 5 : 0
S 3
= TmoTHOCTS KuaKoCTH, F*: 0 xr/m
o
= PacuérHoe Hapy)XHOE M30BITOYHOE JIABJICHHE, ICHCTBYIOIIEE B DJIEMEHTE HaJl OOPOH, P! 0 21 MIla
¥
g[‘ M3rubaromniuii MOMEHT B CCUCHUH 000JI0UKH Ha.l Ommopoid, M: 2,55610° H M
2 Onopxoe ycunue, F: 9,81910° H
é IMomepeunoe ycunre B ce4eHUH 000JIOUKH HaJA Omopoit, Q: 9,42610° H
% s (v
2 JonyckaemMble HATPY3KH JJIsl 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
; yér “ O6evaiika muIMHIApHYecKasn”):
[a~]
oa Homyckaemoe HapyXHOe JaBieHue, [P]: 0,3115MI1a
Homyckaemblit usrubaromuit MoMeHt, [M] ;! 1,86210" Hwm
% Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 2,42110° H
= JHomyckaemas rioriepeuroe ycuiue, [Q]: 5,63610° H
5
=
=
=
o
=
g
2l o
<! E Jluct
£| 3 E-10K.00.00.00(PP =1
~ Nsm) Jlucr No noxym. TTopi. Jlara




Pacyét o6evyankm Ha NPOYHOCTbL M YCTOMYNBOCTb OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOK1aOHbIM TUCTOM

Iposepka ycmopust: by 2 K D415k

5
. S
¥ o oD =5/167(3000/ 2248 *2004] = 0,07121
3P

s—C

Kig-D+1.5-b =0,07121* 3000 + 1.5 * 300= 663,6MM
YCJ'IOBI/IC HC BBITIOJIHCHO, MMPOBOAATCA ABA pacqéTa

Pacuém Nel:

. o &
IMoakmaaHOM JTUCT PACCMATPUBAIOT KaK CEIOBYIO OMOPY IMHUPHHOH b, ¢ yriom oxBata - 2. Bo Bcex opmynax mpuHAMA-

101 b = by = 450mu, ©1= P2= 140 ° (2,44%an)

216
max {1 T- 1 ;EI}
n =max{1.7 — 2.1 * 2,443/ 3,142; 0} / sin(0.5 * 234= 0,07095

kiz=

sin(0.5 -6 ;)

ITapameTp, onpenensieMblii paCCTOSIHUEM /10 JHUIIIA!

v =253 Di {SEJC =2.83 *1,210°/ 3000 * (22 — 4,8) / 30085 = 0,08571

g KoadunmenTsl, yunThIBaronyie BINsIHAE PACCTOSHUS 10 JHUIIA (5 lioncraBnsioT B pagnaHax):
S
= _ 03 fy+6p
8 Kis=mindl 0, — "1 =min{1,0; (0.8*0,0857¥*+ 6 * 0,08571) / 2,443 }= 0,3063
= 81
=
o B4 .
= KoaddurmenTsl, yuuTpIBaromye BIHSHAC YIIa OXBaTa OMOPHI (- 1 MOACTABISIIOT B PaAHaHax):
- 115 -0.1432 -8 _
= K= . =(1.15-0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
% sinf0.5-8 )
! [Tapametp, onpenensemMslii IUPUHON MOsCa OMOPBHIL:
@ L]
E pp =051 ————= =0.91*450/ (3000 * (22 — 4,8Yf = 1,803
D-(s-&)
2 &
: KoadduipenTsl, yUUTHIBAIONINE BIMAHAC IMUPUHBI II05CA OTOPHI (1 HOACTABISAIOT B paJHaHaX):
m
= o Pl il Fy
S K =maxg——";025% =max{e™***sin(1,803)/1,803;0.25} =0,25
S 1
m
0323 K5 Ky
= —— =-0.23 *0,07095 * 0,3063 / (0,8514 * 0,2!= (-0,02348)
g LSTR ST
[a]
= OO1ee oceBoe MeMOpaHHOE HaNpsDKEHHE M3ruda B 00J1aCTH ONOPHOTO y3J1a!
=
) - 4.1
= Omi = —— =4 *2,55610°/ (3,142 * 30086 * (22 - 4,8)) = 2,102MIIa
= n-D0 (8- c)
o
= - 1
Sy = —Ome - =-2,102 /(1,25 *167 = (-0,01007
— TR H e I
=
al =
=] ©
<! E Jluct
2| 3 E-10K.00.00.00(PP =
~ Nsm) Jlucr No noxym. TTopi. Jlara
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p-D - 1
Gy =|——-0O : =[(-0,21) * 3000 / (4 * (22 — 4,8)) — 2,102] / @ 167) =(-0,05618
22 [4.(5_@ m]K_z-[E] [(-0,21) @*( ) 1 /@r167) =( )

By N 2
[pumeuanue: npu = < 0B pacuére Ky 3HaKu % M " 2 MEHSIOT Ha IPOTHBOIIONIOKHBIC

1- 83
2 - 1,497 Sy =ty
[;_+31-32]+\’[;_+91-$2] +f-s2}s, [PH

=1,488 B =,

K;=min{ 1,497 ,1,488}=1,488
Pacuér B Touke 2:
IIpenenbHOE HANPSKEHUE U3THOA.

K=

[5i]; =K, K, -[5] =1.488%1,25%167= 310,5MIla
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HArpy>KC€HUA B OCCBOM HaHpaBﬂeHI/II/IZ

|:1::|2 _ 0T Isila ¥DG-a e o, 310,5 * (3000 * (22 — 4,8¥7 * (22 — 4,8) / (0,25 * 0,8514= 3,9910° H

I'{:llil 'Klﬂ
_ P,
Kq = 1-e™ cospy ~(1 — e"28%%% c05(1,803)) / 1,803 = 0,5757
F1
145-043-6
=~ =(1.45-0.43*2,443)/sin(0.5 * 2,442= 0,4249
sin(0.5 -6 |)
.63 T
Ki=1- = =1-0.65/(1+(6*0,0857%) *[3,142/ (3* 2,443)}* = 0,6635
1+ 92 Y38,
Ko 1
1 O h =1/[1+ 0.6 * (3000 / (22 — 4,8J * 450 / 3000 * 2,443 | =0,4487
1+06 3 — — &,
a—o D
05%-Kq, _
By =- . =-0.53 * 0,5757 / [0,4249 * 0,6635 * 0,4487 * sinf0* 2,443)] = (-2,567)
Ky Eyg Eqposinll5-8 )
% q1=0
S, = —L1 D . =(-0,21) *3000/ (2 * (22 - 4,8)) * 1/ (1,25 * 7§ =(-0,08773)
(s Ky o] | o
IIpumeuanue: npu Sas < 0B pacuére K; 3Hakn % " %3 MCHSIOT Ha IPOTHUBOIIOI0XKHbBIC
1- &2
s — %9 = 9
= 0,3423 =R
[;_+$1-92]+\’[;_+91-5n2] +h-82)s, 1pH
=0,3125 [pu ¥2 = 922

K; =min{ 0,3423, 0,3125 } =0,3125
Pacuér B Touke 3:
[penenpHoe HaNPsKEHHE U3rHOA;

[5ik =K1 K; o] =03125+1,25+167= 65,22MIIa
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HArPY>KCHUA B OKPYKHOM HaHpaBﬂeHI/II/IZ
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[Fl: = 02 [oils D=9 5= _ . 65,22 * (3000 * (22 — 4,84} * (22 — 4,8) / (0,4249 * 0,6635 * 0,4487= 1,8131C° H
KH- 'I{llﬂ 'Kl?

2
g4 =(5— - +(S_ﬂj| =(22-4,8)* (1 +(22/ (22 -4,8)"? = 27,93Mm
-0

Pacuém No2:
6 1

TNoaxaaaHOW JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Becex popmynax npuauMarot b = 300mm,
120 ° (2,09%an),s =g+ Cc=27,93 + 4,8 = 32,73m.

214
max 1.7 - ! il
7 =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 249= 0,3464

k3= :
sinf0.5-8 1)

[TapameTp, onpeaensieMblid pacCTOSTHUEM JI0 THUIIIA:

v =253 Di {SE:.C =2.83*1,210°/ 3000 * ((32,73 — 4,8) / 3008) = 0,1092

]
KO3(1)(1)I/IIII/ICHTLI, YYUTBIBAOIIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA ( 1 IIOJACTABJIAOT B pazmaHax):

03 Jy+6p

} =min{ 1,0; (0.8 * 0,10922 + 6 * 0,1092) / 2,094 }= 0,4391
& 1

Klj = tt'u.ﬂ{l[l',

&
KoaddurmeHTs!, yIuTHIBaOIIHE BIUSHIE YTiIa OXBaTa Omophl (- 1 MOACTABIAIOT B PaJHaHax):

1.15-0.1432 -6
K1y = =(1.15 — 0.1432 * 2,094) / sin(0.5 * 2,09:= 00,9816

sin(l 56 )

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

b
fp =091 ————= =0.91*300/ (3000 * (32,73 - 4,8f) = 0,9432
JDfs-

&
KoaddurueHTs!, yIUTHIBAOIIHE BIUSHIE ITUPUHBI 1T05ica OTIOPHI (1 MOACTABIIAIOT B PaJHaHax):

gL -girfby
Ko =maxd——= ;0255 =max{e®*¥**sin(0,9432) / 0,9432; 0.25} = 0,3342
1

023 K3 -Kqs
= — =-0.23 * 0,3464 * 0,4391 / (0,9816 * 0,334:= (-0,1067)
KKy
O6mee oceBoe MeMOpaHHOE HaIPsDKEHUE MU3rHba B 00J1aCTH OMIOPHOTO y3J71a:
- 4.
Ome = —————— =4 * 2 55610°/ (3,142 * 3000* (32,73 — 4,8)) = 1,295MIIa
n-D* (s—ch
9 = ! 1,295 /(1,25 * 167) (-0,006203)
= — . =-1, s * = (-0,
S T =

- - 1
Bnn = P—— . =[(-0,21) * 3000 / (4 * (32,73 — 4,8)) — 1,295](1,2 * 167) =(-0,03461
o] [4.(5_@ Um] E[';] [( ) (4*( )) I( ) ( )

By .. a2
[pumeuanue: npu — +* < 0B pacuére Ky 3HaKH 5 n ~2 MEHSIOT Ha IPOTHBOIIOJIOKHEIE

1- 53

1 1,461 By =9y
[;_+31-32]+\([;_+91-$2] +f-93)s, p

K=

E-10K.00.00.00CPP
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= 1,446 LpH ¥ =% |
Ky = min{ 1,461 , 1,446 } = 1,446

Pacuér B Touke 2:

IpenenbHOE HAPSKEHHUE M3THOA!

[7i]; =K1 K;-[5] =1446+%1,25%167= 302MIIa

JlomyckaeMo€e OIOPHOE YCHIINE OT HATPYXKEHHs B OCEBOM HAIIPABIECHUM:

[F]; = 07 '[51]31'{"'[) 'IES —9 (579 g 7v302 (3000 * (32,73 — 4,845 * (32,73 — 4,8) / (0,3342 * 0,9816= 5,20910° H
10 =12

_aFL.
Kq = 1= cospy (1 — e°%%x ¢0s(0,9432)) / 0,9432 =0,8178

fy

145 -0.43.8 )
g=—— 1 =(1.45-0.43*2,094) / sin(0.5 * 2,094= 0,6344

sin(0.5 5 )

0.65 |'
Ki=1- T T =1-0.65/(1 + (6 *0,1092) * [3,142 / (3 * 2,094){* = 0,6785
L+-9? 3-8,

I =
17 o b =1/[1 +0.6 * (3000 / (32,73 — 4,8Yf * 300/ 3000 * 2,094 ] = 0,626
1406 3— =8,
s—c D
o 053K 0.53*0,8178/ [0,6344 * 0,6785 * 0,626 * Sing)* 2,094)] = (-1,857)
- _ =053+0, ’ %0, * 0,626 * sinf0* 2, =1,
K Kig Koy -smll3-6 )
=0
pD
8, =(-0,21) * 3000 / (2 * (32,73 — 4,8)) * 1/ (1,25167) =(-0,05404)

T 2(s-d) Kq- o]
S )
IIpumeuanue: npu 2 <0 pacuére K; 3HaKH % 31 b MEHSIOT Ha MPOTHUBOMOJIOKHBIE

1- 53
2 = 0,4504 g =8y
[;_+31-32]+\([;_+91-$2] +f-93)s, ipm

=0,4264 By = By

K, =min{ 0,4504 , 0,4264 } = 0,4264
Pacuér B Touke 3:
IIpenenbHoE HaNpsKEHUE U3THOA!

K=

[7ik =K1 K; [o] =04264+1,25*167= 89,01MIIa
JlommyckaeMoe OIOPHOE YCHIINE OT HATPYXKEHHs B OKPYKHOM HAIIPABIICHUM:

[F]; = 09 3]z yD-(5-¢) (5-9) = 0.9 * 89,01 * (3000 * (32,73 — 4,8f§* (32,73 — 4,8) / (0,6344 * 0,6785 * 0,62= 2,40310° H

K 14 'Klﬁ ‘K 17
YcnoBue npoYyHoOCTH:
F <[F] = min{Flyg;, Flay . [Flagy - Flaga
[F] =1,81310° H
9,81910° H< 1,81310° H
3axmodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Ilposepka ycnogus ycmouuugocmu

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHBIX HANPSHKECHHMN:

F, =F - D

. I ‘K5 Kqs =9,81910°* 3,142/ 4 * (3000 / (22 - 4,8f§* 0,07095 * 0,3063= 2,21310° H
4 is-c)

2
YcnaoBue yCcTOHYMBOCTH! H + F—e + i + [EJ =1
(6] [F] [d]pe 42

2
H + F_*+ M + [E] =0,21/0,3115 + 2,2130° / 2,42110" + 2,55610° / 1,86210 + (9,42610°/ 5,63610° )* = 0,7249
(F] [F] Ml A[Q]

0,7249< 1.0

3axmrodeHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

YcioBust Harpy:KeHusi NPpU UCHBITAHUAX (CM. DMIOPHI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, 1. 20 °C
KoaddunueHT 3amonHeHus ) UIKOCTHIO, 5 : 1
1-10* xr/m®

IT;moTHOCTD KUAKOCTH, Ha:

Pacuérnoe BHYTPCHHEC M30BITOYHOE JaBJICHUC, ,ueﬁCTBy}omee B 3JICMCHTC HaJl OHOpOfI, p: 0.558MI1a

W3rubarommii MOMEHT Ha oropoii, M: 1,1391C° Hwm
Omnopsxoe ycuiue, F: 3,64210° H

«
5[ IomepeuHoe ycunre B ce4eHUH 000JI0UKH HaJ Omopoit, Q: 2,08510° H
=
5
E{ JlonyckaemMble HATPY3KH JJIs 3JIEMEHTA, CBS3aHHOI0 ¢ 00evaiikoii (cM. pac-
S yét “ O0evaiika MUIHHAPHYECKas:"):

- JlonyckaeMoe HapyKHOe JaBieHue, [p]: 0,453MlIlIa
k§ Homyckaemblit usrubaromuit MoMeHt, [M] ;! 2,97510" Hwm
g Jlomyckaemas oceBoe cxumMaromiee yeuue, [F]: 3,84810° H
EJ Jonyckaemas mornepeunoe ycuine, [Q]: 8,84710° H
~
=z PacuyéT o6evyankm Ha NPOYHOCTb U YCTONYUBOCTb OT ONMOPHbIX Harpy3okK no
- FOCT P 52857.5-2007

=

= Onopa ¢ noOK1a0HBIM TUCHIOM
E:

Iposepka yenosusi: by & Ky -D+1.5h

g

=

S J

5 K = =5/[6 * (3000 / (22 — 4,8)f°* 2,094] = 0,07121

& 63l P g ) - ' R

g 8-
=

. Ko D41.5-b =0,07121* 3000 + 1.5 * 300= 663,6MM

=

ols
<! E Jluct
£| 3 E-10K.00.00.00(PP =6
~ Wzm) Jlucr Ne nokym. Ionmn. JHara




VcnoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

Pacuém Nel:

. o &
[MoakmaaHOM JTUCT PACCMATPUBAIOT KaK CEIUIOBYIO OMOPY IMHUPHHOH b, ¢ yriom oxBata - 2. Bo Bcex opmynax mpuHAMAa-

101 b = by = 450mu, ©1= P2= 140 ° (2,44%an)

216
max 41.7 - 1 0
n =max{l.7 — 2.1 * 2,443 / 3,142; 0}/ sin(0.5 * 23)4= 0,07095

kiz= :
sinf0.5-8 1)

ITapameTp, onpenensieMblii paCCTOSIHUEM /0 JHUIIA!

w=1283 2. |’S'  =2.83%1,210°/ 3000 * (22 — 4,8) / 30085 = 0,08571
] ]
K03(1)(1)I/IHI/ICHTLI, YYUTBIBAOIIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA (El 1 IIOACTAaBJISAKOT B pa;maHax):
03 fy+6p
K5 =mindl 0, — '} =min{1,0; (0.8*0,0857%*+ 6 * 0,08571) / 2,443 }= 0,3063
&

KoadhpummenTsl, yauThIBaromye BIUSHUE YIJIa 0XBaTa OTIOPHI (5 1oACTaBIAIOT B padaHax):

1.15-0.1432 -6
K= =(1.15 - 0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514

sin(l 56 )

[Tapametp, onpenensemMslii IUPUHON MOSCa OMOPBHIL:

h
fp =091 ————= =0.91*450/(3000 * (22 - 4,8ff = 1,803
JDcs-

&
KoadduimenTsl, yUuTHIBAIOMINE BIMAHAC IMUPUHBI II05CA OTOPHL (1 MOACTABISAIOT B PaJHaHaX):

<
g P g
g K 1y = max {E—Smﬁ'l ;D.Ej} = max{e "*** sin(1,803) / 1,803: 0.25} = 0,25
=
" 1
[&]
= 023 K3 Ky
= 1= ————== =-0.23 *0,07095 * 0,3063 / (0,8514 * 0,2!= (-0,02348)
é LSTR ST

OO01ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3ruda B 00J1aCTH ONOPHOTO y3J1a!
H - 4-M
] Omi = —— =4*1,13910°/ (3,142 * 30086 * (22 - 4,8)) = 0,9368MIIa
;g a-D° (a-c)
= - 1
e o) = —Cme - =-0,9368 /(1,05*272,7) = (-0,003271)
E K. |z
%I 800 = [i— e ] ! =[0,558 * 3000 / (4 * (22 — 4,8)) — 0,9368] / (1272,7) =0,08579
2 4-1z-c) Eqo
= 8y 8 8
= [pumeuanue: npu — ++ < 0B pacuére Ky 3Haku ~1 u “2 MEHSIOT Ha MPOTHBOMONOKHBIE
™
a2 1- &2

1 8 = B

2 = 1,498 =2l

= 1 1 2 ' npu
g [54'19'1'9'2]'#\([54'9‘1'9'2] +(1—9'g)'9'1
=
S
A - =
3 = 1,496 hpu 72 = %22
= K;=min{ 1,498, 1,496 } = 1,496
é Pacuér B Touke 2:

[penensHOE HaNpsKEHHE H3rHOA!
5
2l
<! E Jluct
2| 3 E-10K.00.00.00(PP =7
~ Nsm) Jlucr No noxym. TTopi. Jlara




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

[5i); =K1 K4 [5] =1496*1,05%272,7= 428,4MIlIa
JlomyckaeMoe OIOPHOE YCHIINE OT HArPYXKEHHs B OCEBOM HAIPABIECHUM:

[F]; = 07 [0i]a 4DG-0-(-9 _,,. 428,4 * (3000 * (22 — 4,8)f * (22 — 4,8) / (0,25 * 0,8514= 5,50510° H

LSTRSY
1-egFL.
K, = Eﬁ—'mfﬁl (1 — e 283* ¢0s(1,803)) / 1,803 =0,5757
1
145-043-6
Kqg=————— 1 —(1.45-0.43*2443)/sin(0.5 * 2,443= 0,4249
sin(0.5 & |)

.63 ||
Kig=1- T i =1-0.65/(1 + (6 *0,0857%) *[3,142 / (3 * 2,443)}* = 0,6635
Ll Y35,

O h =1/[1+0.6*(3000/ (22 — 4,8¥f* 450 /3000 * 2,443] = 0,4487
14063 =By
g—c D
053K
W == 1_1 =-0.53 * 0,5757 / [0,4249 * 0,6635 * 0,4487 * sinf0* 2,443)] = (-2,567)
Ky Eyg Eqposinll5-8 )
8=0
D
L P =0,558 * 3000/ (2 * (22 — 4,8)) * 1/ (1,05 * 273, =0,1699

C2(s-0) K, [o]
B ..
[Tpumeuanue: npu ~ ~* < 0B pacuéte Ky 3HaKu & u %y MEHSIFOT Ha MPOTHUBOIIOIOKHBIE

1- &2
2 = 0,3423 g =8y
[;_+31-92]+\([;_+31-32] +fh-92)s, f1pH

B9

K1=

=0,3998 &y
K; =min{ 0,3423, 0,3998 } = 0,3423

Pacuyér B Touke 3:

HpeﬂeHLHoe HaprI)KeHI/Ie I/I3FI/I6a:

[oik =K1 Kg [o] =03423+1,05*272,7= 98,01MIIa
JlommyckaeMoe OIOPHOE YCHIINE OT HATPYXKEHHs B OKPYKHOM HAIPABIICHUM:

[F]; = 02 [3i]z yD-G-0) 5-6) _ . 98,01 * (3000 * (22 — 4,84} * (22 — 4,8) / (0,4249 * 0,6635 * 0,4487= 2,72410° H
LSTR ST ST

2
g4 =(5— - +[S_ﬂ] =(22-4,8)* (1 + (22 /(22 - 4,8)"* = 27,93mm
S—C

Pacuém Ne2:
&

IoakaaaHOW JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Beex popmynnax npuauMarot b = 300mm,
120 ° (2,09%an),s =g+ Cc=27,93 + 4,8 = 32,73m.

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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MuB. Ne moi.

19746.4

218
max 41 .7 - 1 il
T =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2409= 0,3464

k3=

sin(0.5 -6 ;)

[TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIIA:

v =283 Di ||S£)'3 =2.83 * 1,210°/ 3000 * (32,73 — 4,8) / 3008) = 0,1092

&
KoaddurueHTs!, yIUTHIBAOIINE BIUSHIE PACCTOSIHUS 10 AHHUIMA (! TOJCTAaBISIIOT B paJHaHax):

08 Jy+6-v

} =min{ 1,0; (0.8 * 0,10922 + 6 * 0,1092) / 2,094 }= 0,4391
& 1

Klj = tt'u.ﬂ{l[l',

&
KoaddurmenTsl, yauThIBaIOIINE BIUSHIE YTi1a 0XBaTa Onopsl (- 1 MOACTABISAIOT B paHaHax):

115 -0.1432 -6,
K= =(1.15 - 0.1432 * 2,094) / sin(0.5 * 2,09:= 0,9816

sin(l 56 )

[Tapametp, onpenensemMslii IUPUHON MOsCa OMOPBHIL:

b
f1 =091 ———= =0.91*300/ (3000 * (32,73 — 4,88 = 0,9432
JDfs-

&
KoaddurmeHTs!, yIUTHIBAOIIHE BIUSHIE ITUPUHBI T05iCa OTIOPHI (1 MOACTABIIAIOT B PaJHaHax):

gL -sirLfiy
Kog=maxd— " T 0255 =max{e®*? sin(0,9432) / 0,9432; 0.25} = 0,3342
1

023 K5 Ky
L =-— =-0.23*0,3464 * 0,4391/ (0,9816 * 0,334:= (-0,1067)
KKy
O6mee oceBoe MeMOpaHHOE HaIPsDKEHUE U3rHba B 00J1aCTH ONOPHOTO y3J1a:
- 4.0
Omx = —————— =4*1,13910°/ (3,142 * 3008* (32,73 — 4,8)) = 0,577MIla
n-0° (el
o o ! 0,577 /(1,05 * 272,7) (-0,002015)
2‘1 = —COmy - =-0, y * y = (- y
K|z

gD - 1
ey E | ——— : =[0,558 * 3000 / (4 * (32,73 — 4,8)) - 0,577] /t1272,7) =0,05284
2 [4-(5—::) m{] K_;.-[;] [ (4*( ) 17¢ )

ha ; N oh
TpumMedanne: npn = < 0B pacuére K, 3HaKH % 1 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

1- 53
1 - 1,463 B =3y
[;_+31-32]+\([;_+91-$2] +f-93)s, ipm

= 1,483 By = By

K;=min{ 1,463, 1,483} =1,463
Pacuér B Touke 2:
[IpenenbHoe HaNpsKEHUE U3THOA!

K=

[5:] =K, K, [5] =14631,05*272,7= 418,8MIla
I[OHyCKaeMoe OHOPHOC yCI/IJ'H/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/H/I:

[Fl; = 07[0:da ¥DG-0-G=9 _,.. 418,8 * (3000 * (32,73 — 4,8f}* (32,73 — 4,8) / (0,3342 * 0,9816= 7,22410° H
Kll:l 'Klﬂ

E-10K.00.00.00CPP
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1-¢7FL -cosf

Kqp = [5— =(1 — 7%%%%2x ¢05(0,9432)) / 0,9432 =0,8178
1
1d45=-043-6
a=—— 7 "1 —(1.45-0.43*2,094)/sin(0.5 * 2,094= 0,6344
sit(0.5 6 )
.63 T
Ki=1- = =1-0.65/(1 + (6 *0,1092) * [3,142 / (3 * 2,094)? = 0,6785
L) 38,
K o 1
17 D 4 =1/[1+0.6* (3000 / (32,73 — 4,8)§ * 300 / 3000 * 2,094] = 0,626
1+046 -3 =B
g—c D
By == 053K 1_1 =-0.53*0,8178/[0,6344 * 0,6785 * 0,626 * sinfD: 2,094)] = (-1,857)
Kig Epg Eqpsinll.5-6 )
% q1=0
I
$q9 = E : =0,558 * 3000 / (2 * (32,73 - 4,8)) * 1/ (1,05 72,7) =0,1047
2(s-0) K-|o]
. . -
IIpumeuanue: npu < 0B pacuére K; 3Hakn U 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE
. 1-83
1=
2 = 0,4504 Sy = Sy
[%+31-32J+\([;—+91-$2J +f-93)s, fpi
= 0,4967 ipu Bo =2

K, = min{ 0,4504 , 0,4967 } = 0,4504

Pacuér B Touke 3:

Hpe,uenLHoe HalpsKECHUE n3ruba:

[F:] =K1 K; [5] =04504*1,05+272,7= 129MIIa

JlommyckaeMoe OMOPHOE YCHIIHE OT HATPY)KEHUS B OKPY)KHOM HAIPABJICHUU:

[Fl: = 02 [5ils D=9 (579 _jguq9g+ (3000 * (32,73 — 4,8Y} * (32,73 — 4,8) / (0,6344 * 0,6785 * 0,62(= 3,48210° H
KH- 'Kllﬂ 'Kl?

YcnoBue Npo4YHOCTH!

F <[F] = min{Flagy. [Flay  [Flagg - [Flaga

[F] = 2,72410° H

3,64210° H< 2,7241¢° H

3axmodyeHre. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Ilposepka ycnogus ycmouuugocmu

DddeKkTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIN:

F, =F -%- {% ‘Kz Ky =3,64210° 3,142/ 4 * (3000 / (22 - 4,8f§* 0,07095 * 0,3063= 8,21110" H
5—C

Cocyn paboraet noj BHyTPEHHUM JaBJICHHEM, [IPH IPOBEPKE yCToHuMBOCTH npuHuMaroT P=0.

2
F
VcoBUe yeTOHIHBOCTH: H+—‘*+ M +[ Q] =1

6] [F] Ml k[Q]

Jluct

E-10K.00.00.00CPP
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IToamucek 1 nata

MuB. Ne moi.

19746.4

2
M JFe M [E] =0/0,453 + 8,21110*/ 3,84810" + 1,13910°/ 2,97510" + (2,08510°/ 8,84710° > = 0,006518

[B] [F] Mlpe Q]

0,00651& 1.0
3akmroueHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Wzm) Jlucr Ne nokym. Ionmn. JHara
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

IHTyuep MH DN80OO

Mryuep MH DN800
Itynep MH

Obeuaiika HUIMHIPUYECKAS

Obeualika HUIMHIPUYECKAS

[Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
TonmyHa CTEHKH HECYILETo MIEMEHTa, S. 22 Mm
CyMMa nprubaBOK K CTEHKE HECYILETO JJIEMEHTa, C: 4,8mm
Martepuan mrynepa. o9arac
BHyTpennuii tuameTp mrynepa, d: 800MMm
TonmuHa CTEeHKH WITyLEpa, S 22 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy 4.8m

Juuna mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

3500Mmm

1190MmMm
O o
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:
bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.

TTopi.

Jlara

E-10K.00.00.00CPP
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Hazpanue mrynepa: Mrynep LT2 DN100

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUEPa: V- 291 mm

VYron f3: 180 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =3000mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,3788 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Homyckaembie Hampspkenus st matepuana 09 2C npu temneparype T = 120 °C pacuérHble ycnoBus):

[0],:= 174,5MIla
Monyns nponoiibHO# yripyroctu pu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3788 * (800 + 2 *4,8) / (2* 174,5* 1 - 0,378¢&= 0,8797Mm
2ooh g -p
Jlomyckaemoe naBieHue ISl maTpyoOKka mrynepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

7,26MIIa = 0,3788 MI1a
3axiroyeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*1745*1*(22-4,8)/ (800 + 22 + 4,8=7,26MIla

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Dy =D =3000mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 3,26mMMm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
tp =d+4-C; =800+2*48 = 809,6Mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dy =2 [u— D,E] - JDp (8- =2*((22-4,8)/3,26-0.8)* (3000 * (22 - H¥ = 2034mm
p
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’l;d+ 2-:::5)-[51—.:5)] = min{ 3500; 1.25 * (800 + 2 * 4,8) * (22 — 4,8} = 147 5mm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L['j—]lﬂr =min{1.0, 174,5/174,5)= 1
()

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13P=mjn{13; D_ﬁ.\,‘(mg.csj.(ﬁ_.;5_.;51]] =min{ 0; 0.5 * (800 + 2 *4,8) * (22 - 4,8 - Off} = Omm

[[Inpuna 30HBI YKpETUICHUS:

Lp= ,u'DP- §— ] =(3000* (22 - 4,8)* = 227, 2mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA 10 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1nIn-
THYeCKoe (IpaBoe)):

L, = 848mmMm
PacuérHast mupuHa 30HbI YKPEIUICHUS:

g
<
= 1. = Lu = 227,2um
~ P
A PacuéTHblil TuaMeTp OTBEPCTHsI, HEe TPEOYIOIEro JOMOTHUTEIBHOTO YKPEIUICHHS:
=
E
5 de =04 -ﬂfﬁp 3—C) =0.4+*(3000* (22 -4,8}F = 90,86MMm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
1]
> 1. le—¢
= V = mindl, T ( . ]2 1
_ 7.
j 1+|:|_5.d1’ TLE, LI S 3
E lp Dyp o1 lp
— =min{l;[1 + (147,5* (22—-4,8)*1+0*0*040* (22— 4,8 —0) * 1) / (227,2 * (22 — 4,8))[¥ + 0.5 * (809,6 — 90,86) / 227,2 + 1 * (800 + 24;8)
=z, /3000*1/1*147,5/227,2=0,5982}
2 =0,5982
S
=
3 E-Kl-(s—c:]-q:u-[nj]
m [p]P = T =2%1%(22-4,8)*1*174,5 *0,5982 / [3000 22 — 4,8) * 0,5982] = 1,193MIIa
DP +|:s— c:]-?
<
3
<
=
=
[¥a}
Q
=
E
=
o
=
=
g =
=] ©
<! E Jluct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

)

] I
’ N __:‘{___
— Dp o |

—_— e " e

N,

OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecim Onmmkaiiee Kk Hemy oTBepceTre IITyrep LT2 DN100He oka3biBaeT Ha HETo

BIIHSIHUSA, T.€. PACCTOSTHUE MEXITY HAapYKHBIMH IOBEPXHOCTSIMH COOTBETCTBYIOIINX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

VcioBre BBIMOIHEHO, JalbHEHIINX PACYETOB YKPEIUICHHH He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,193MIla

1,193MlIIa = 0,3788 MIIa

3akiroueHne: Y cJa0BHe NPOYHOCTH H YCTOHYHBOCTH BBINOJHEHO
Inomans, HeOOXOANMAst IS YKPEIICHHUST OTBEPCTHS:

Ay =050, - dy) 5 =05+ (809,6 - 90,86) * 3,26= 0,001171m?

Pacrnonaraemast miormans yKpeIieH!s: OTBEPCTHS:
Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
=1475*(22-0,8797-48)*1+0*0*0+0@2-4,8-0)* 1 +227,2* (22 -3,26 — 4,8)

= 0,005574u°
A, = 0,001171v° < 0,005574uv°
3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

PaguanbHas Harpyska, Fg: 3,09610° H
OxpyxHoit MomeHT, Mc:  OHwM
Ipononererit Moment, M : 0 Hwm

Kpyrsmmii moment, My: OHwM

Jluct
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Cuaurosas Harpyska, Fc:. O H

Casurosast Harpyska, F: O H
OKBHBaJICHTHAs TOJIIMHA 00CUaiiKi OKOJIO IITyIIepa:

5, =8-¢ =22-48=172mm
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
Dy =Dy +3+C =3000 +22+4,8=3027mm

CpenHuii qraMeTp mTymnepa:

d, =d+s;,+c, =800 +22+48 = 826,8mMm
d,

A, =——— =826,8/(3027*17,2f = 3,624
N

Paccrosinue ot Kpas mTynepa 10 BO3MOKHOI'0 KOHIICHTpATOpa HaHpSI)I(CHPIfI:

b, =491mm
Cpenuuii pagnyc o0edaiiki y OTBEpCTHS
D,

R, = — =3027 /2 = 1513mm

IIpouHOCTH OT NEHCTBUS AaBIICHUS:

_ B _ _
Py = ‘E‘ =|0,3788/1,193|= 0,3176

Yenosue npounoctu: b £1

0,3176< 1.0.YcnoBue NpOYHOCTH BBINOTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

g
<
=
=
[¥a}
Q
=
=
=
o
=
=
S
>
=
2
@
T
~
2
@
T
=
2
2 OceBoe pacTsruBarollee YCUIINe, JCHCTBYOIICE Ha ITYLEp:
F, = -Fy = _3,00610" = (-3,09610"
g JH
& d,
= e = —— =826,8 / (3027 * (22 — 4,8F = 3,624
2 . lE-c
=
= = * * | *
= Comagta; A, +ayd thay d dha, dt +od<5*og2;440,952 3,624 +0,005196 * 3,624 (-0,001406) *3,624 _ 4 )
a JonyckaeMoe 0CeBOe yCHIIME Ha MITYLEP MPU OTCYTCTBUU HAKIAAHOTO KoJbua(A, = 3,624):
=
2
% B Jlucr
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[F=]= [,3].(5_,:)3 ‘max {C 181} =1745* (22 - 4,8)* max{4,052; 1.81}= 2,09210° H

IIpo4HOCTB OT AEUCTBUS OCEBOM HATPY3KU!

=|(-3,09610%) /2,0921C° | = 0,148

Venosue npounoct: ¥, £1

0,148< 1.0.YcioBre NpOYHOCTH BBITIOITHEHO

OKpyXKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:

M, =M +F_ 1, =0+0*3500 =0H ™

TIpononbHbIN TPUBECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITyLEP:

M, =My +F; 1, ~0+0%3500 ;OH
5 3 4 =4,526 + 0,06402 * 3,624 + 0,1589 * 3,624 (-0,02142) * 3,624+ 0,001035 _

Co=ag+aph +ad  +ag- A" +a, A7 «3gp = 6,004

JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOINN Ha MITYIEp B IUIOCKOCTH, IEPIICHIUKYIISIPHOM K OCH COCyIa, IpH

OTCYTCTBUH HAaKJIaJAHOTO Konbla (A = 3,624):

M, |=[a] {z-)* E{T‘-max{cg; 4.0} =174,5* (22 - 4,8)* 826,8 / 4 * max{6,004; 4.9)= 6,40610" H m

Cg= E|.|:|+El.1'lc+&2'lc2+&3'lc3+&4 '1-:4 =21,53
JlomyckaeMbIil U3rMOAONIMI MOMEHT, ICHCTBYIOIIN Ha IITYLEP B INIOCKOCTH, TIEPIICHANKYIIAPHON K OCH COCY/AQ, TIPH
OTCYTCTBUH HakJIaaHoro konbna (A. = 3,624):

[I\"I:,,]= [q] f5-c)? th ma Oy, 4.0} 1745 (22-4,8)* 826,8/4 * max{21,53; 4.9)= 2,29810° Hwm

IIpoYHOCTH OT MEHCTBUS U3THUOAIOIINX MOMEHTOB:

a 2
@y, = [Mx J +[ M'-*' J =((0 / 6,40610" ) + (0 / 2,29810° )2 = 0

B ]) "oy

£

=

= YcnoBue mpoYyHOCTH: &y =1

§ 0 < 1.0.YcnoBue NpoYHOCTH BBHITIOJTHEHO

E[ TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

o
= & & ?

T D 2 =([max(]0,3176 / 1 + (-0,148)[; |(-0,148); [0,36 /1 — 0.2 * (-0,148)] =

- thay +¢z;|¢'z;_—|]_2.q:z +&i )]2402 )2 0.3472
= Ca Ly '
=

S Ecmu F, < 0,10 3HaK @, MEHAETCS HA MPOTHUBOIIOJIOKHBIH.

ol
= 7

T . Py Tp 2
= YcnoBue mpoYyHOCTH: max | |—+ %, -,|c[:-=|-, — 02 %, +dy 21

g y

%

o 0,3472< 1.0.YcoBue MpOYHOCTH BBIIIOJHEHO

= MaxkcumanbHBIC POJOIBHBIC PACTATHBAOLINE HATIPSHKCHUS B IITYIEPE:

5 p-[d+s ) 4. |'M§+Mf, F =0,3788 * (800 + 22) / (4 * (22 — 4,8)) + 4 * fO- 092/ _
;:B 1= 1 + z (3,142 * (800 + 22§* (22 — 4,8)) + 0/ (3,142 * (800 + 4 526MI1

A0s -c.) moldes)? (5-c.) ldts)lo-c) 22*(22-48) : a

< Ecmu F, co3naer cxxumarolee HarpsoKeHHe, €€ CIeAyeT MPUHATh PAaBHOW HYJIIO.

&

[a~]

;( VYciaoBue MPOYHOCTH: &1 = [I:T]l

e 4,526MIla < 174,5MIla. YciioBre NpOYHOCTH BBITIOJIHEHO

=

= frrd 2

M + DI

= le| + ® L Fa| =0/7,26 + (G + 092/ 1,5381C° + |(-3,09610")| / 5,88310° = 0,005262
= ] F]

=

ol =

=] ©
< E Juct
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Ecnu F, pactsaruBaromas npogoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,005262 1.0.¥YcioBue yCTONYMUBOCTH BBITIOIHECHO
Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YcioBus HATPYKEHUS

Pacuérnas remneparypa, 1. 180 °C

PacuérHoe HapyxHOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (HapyXHOE qaBie-
HuEe)):
[o]= 167MlIla
Momyab mpoaoapHO# yrpyrocty mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (HapyKHOE qaBie-
HuEe)):
[0] 1= 167Mlla
Monyns npopoiibHO# yripyroctu ipu temreparype 180 °C:

E;= 1,8310° MIla

g PacuérHas TONIIMHA CTEHKH LITYLEPA:
=
= B (d +2- ':s:] . . . .
» Sy, = =0,21 * (800 + 2 *4,8) / (2 * 167 — 0,21= 0,5094mm
2 ZlEh-p
E[ JomyckaeMoe HapyKHOE JaBJI€HUE U3 YCIIOBHS MMPOUYHOCTH:
o
= . d 4
By=mindl0 &45.—. | — = 1 = minf{1.0, 9.45* 800 / 3500 * (800 / (100 * (22 8“3 =1
- I Y100 -(sy -
=
% I[OHYCKaeMOC Hapy>KHOC NaBJICHUC IJIA nany6Ka mTyuepa u3 yciioBusd YCTOP'I‘IP[BOCTI/I:
= M2 A0E, & [100 (s,-c.)]*"
& ] = LI (51 ¢5) = 20.8*10°*1,8310°* 800/ (2,4 * 1 * 3500) * (100 * (22 — 4,8) / 808° =2,457MIla
jen) ﬂ}-.- . Bl 11 d
=
2 JlomyckaeMoe Hapy>KHOE JaBJICHHE I NMaTpyOKa IITyIepa U3 YCIOBUS MPOYHOCTH:
: 2 [=] (s - )
& = 2N R A=
= [P]n T4y o) = 2*167* (22 -4,8)/ (800 + 22 - 4,8=7,03MIla
=
[a°]
[}
M [r] =
= 7,03/ (1 + (7,03 / 2,457 =2,319MIla
<
=
s
= 2,319MIIa = 0,21 MIla
5 3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
E PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eYaiiku:
=
= Dp =D =3000mm
PaC‘IéTHLIﬁ JAUaAMETP OTBCPCTUS (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/Iﬂ):
=
g =
=1 Kl
<! E Jlucr
4| < E-10K.00.00.00CPP 68
~ Nsm) Jlucr No noxym. TTopi. Jlara




d, =d+2-C, =800+2*4,8 = 809,6mm

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =m_1'n[11; 1,25 \I.’(dJ,;g..;sj.(sl_.;sj] = min{ 3500; 1.25 * ((800 + 2 * 4,8) * (22 — 4,8f} = 147 ,5mm

Ommuouienus 00nycKaemovixX HaNPAHCeHUul
Jlns1 BHEIIHE W yacTu mryuepa:
oo L
%y = et 10 =min{1.0, 167 / 167}= 1
]

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:

lag =mjn{13; D.S-J{d+ 2o, )55 —c, —u::ﬂj] =min{0; 0.5* (800 +2*4,8) * (22— 4,8 - 0%} = Omm
[[Inpuna 30HBI YKpEIJICHUS:

Lo= ,.'DP- s—¢] =(3000* (22 —4.8))% = 227,2vMMm

PaccTosiHMe OT HAPYKHOM MOBEPXHOCTH INTYIIEPA 10 OJIMKAWIIETO HECYILETO KOHCTPYKTHUBHOIO diieMenTa (JIHUIIE SIUTHIT-
THYeCcKoe (IpaBoe)):

L, = 848mmMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' = L,:, = 227,2MM
PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJHATEIBHOTO YKPETIIICHSI:

o =04 /Dy (5—C) =04*(3000*(22-48)f =90,86Mm

1+11p'(51—Csj'?li’,l"‘i:»p'52'12"‘131:.":53—'35—'351)'13
IP-(s—cj

-d . 1

PRI . BRIl e

W o=min 41,

E

s T
<
=
2 =min{1; [1 + (147,5* (22 -4,8)*1+0*0*040 * (0—2 * 4,8) * 1) / (227,2 * (22 — 4,8))] A[+ 0.5 * (809,6 — 90,86) / 227,2 + 1 * (800 + 24*8) /
2 3000 * 147,5 / 227,2F 0,5982}
=
g =0,5982
=

- 2K (s-0)-[o]
= [p]P =——= =¥ =2%1%(22-4,8)*167 *0,5982 / [3000 + (224-8) * 0,5982] = 1,142MIIa
<l Dy +ls—c)-V
g JlommyckaeMoe HapyKHOE JAaBJICHHE:
| w2

o], 4 21,142/ (1+(1,142/0,3169% = 0,3052MITa

2 +
M [}_]]E
E rae [P]e — momyckaemMoe Hapy»KHOE JABJIEHHE B ITPEEIax yIPYrOCTH I 3JEMEHTA, HECYIIETO ITYIEP (CM. pacuéT aiie-
= MeHTa “Obeuaiika HUIMHAPHYECKas)
3
m
<
[
<
=
=
[¥a}
Q
=
=)
=
)
=
=
g =
=] ©
< E Jluct
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N,

OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecim Onmmkaiiee Kk Hemy oTBepceTre IITyrep LT2 DN100He oka3biBaeT Ha HETo
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MMOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yIOBIECTBOPSIET YCIOBHIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 0,3052MI1a

0,3052MTIlIa = 0,21 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

£
<
=i
=
[¥a}
Q
S
=)
=
o
=
=
1]
>
=
%
B
=
=~ PanuanbHas Harpyska, Fg: 1,775104 H
2 OxpyxHoit MomeHT, Mc:  OHwMm
E IIpononeuerii Moment, M : 0 Hwm
5 Kpyrsmmii Moment, My: OHwM
;:(8 CnsuroBast Harpy3ka, Fc: OH
CnasuroBas Harpy3ka, F: O H

g OKBUBAJCHTHAS TOJIITMHA 00€UaliKi OKOJIO MITyIIepa:
; 5, =s5-c =22-48=17,2um
§ Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:
E[ D, =D, +54C =3000 +22 +4,8 = 3027mm
= Cpennuii TuamMeTp MmTylepa:

- d. =d+s +c, =800 +22+48 = 826,8mMm
=
ol =
=] ©
<! E Jluct
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d
A, =——= =826,8/(3027 *17,2F = 3,624
‘\JE [ S3

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaIPsHKECHUI:

b, =491mm
Cpennuii paguyc o0cuaiiku y OTBEPCTHSL:

R, = D_Ef 3027 /2 = 1513um

IIpoyHOCTH OT IEHCTBUS AABJICHUS:

=|(-0,21) / 0,3052| = 0,6881

Ycnosue npounoctu: Py £l

0,6881< 1.0.YcnoBue NpOYHOCTH BBINOJHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

g

s

=

=

[¥a}

Q

=

=)

=

o

=

= —
© - - = (-1,77510"
> F, =-Fg 1,77510° VH

ol
= d,

= Ao = ——— =826,8 / (3027 * (22 — 4,8F =3,624
= P R

! 2 3 4 =0,6007 + 0,952 * 3,624 + 0,005196 * 3,624 (-0,001406) * 3,624 _

Z_ Ci=ag+ay-h +ag-h “+ag-h " +a, A Lox3624 = 4,052
E JlomyckaeMoe 0ceBoOe yCHITHE Ha MITYIep IPH OTCYTCTBUH HAKIaIHOTO Kombla(A. = 3,624):

< ] i - * * . —

§ [Fz] = [.j]. (3-c)% max {Cy;181} =167 * (22— 4,8)* max{4,052; 1.81} = 2,00210° H

aa] IIpo4HOCTB OT AEHCTBHS OCEBOM HATPY3KU!

s d_= Fy =|(-1,77510") / 2,00210°| = 0,08865

- 4 ' il

= [F.]

=

A VYcnosue npounoctu: F, £1

E 0,08865< 1.0.YcnoBre NpOYHOCTH BBIIIOJHEHO

é[ OxpyXHOI MPUBEICHHBII MOMEHT, JEHCTBYIOMINI Ha ITYyLEp:

M, =M_+F -1, =0+0*3500 =0H ™

= IIponosbHBIN IPUBEAEHHBIA MOMEHT, IEUCTBYIOIIMM Ha IITYLED:

q <

Els

P g Jluct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

=0H

M, =My +F -1 =0 + 0 * 3500
M
2 3 4 =4,526 +0,06402 * 3,624 + 0,1589 * 3,624 (-0,02142) * 3,624+ 0,001035 _
Co=ag+a;-d +a, L "+a; A7 +a, A, *3 24 = 6,004

JlomyckaeMbIil U3rMOAONIMI MOMEHT, ICHCTBYIOIINI Ha IITYLED B INIOCKOCTH, TIEPIICHANKYIIAPHON K OCH COCY/AQ, TIPH
OTCYTCTBUH HakJaaHoro konbna (Ac = 3,624):

[Mx ] = [.3]. {5 - .:]2 . dT: . max{ Cy 4,9} =167 * (22 — 4,8 * 826,8 / 4 * max{6,004; 4.9)= 6,13310° H ™

Cyg=ap+a;-A +a, -lcz + a5 -f'L,:3+a4 -lc* =21,53
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINY Ha IMITYIEp B IUIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, pH
OTCYTCTBUH HAaKJIaJAHOTO Koubla (A = 3,624):

[My]= [d] f-c)? E{TE max{ (', 4.0} =167 * (22 - 4,8)*826,8/ 4 * max{21,53; 4.9)= 2,19910° H m

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

2
M
My b ] =((0/6,13310' >+ (0/ 2,19910° )2 = 0

VYcnoBue mpoYHOCTH: dy =1

0 < 1.0.YcnoBue NpoYHOCTH BBITIOJHEHO
[Tpo4HOCTH OT COBMECTHOTO JICHCTBUSI HArpy30K:

g
tax L +EI:'z;|EIJz
Cq

Ecmu F, < 0,10 3HaK @, MeHs€TCS Ha NPOTUBOIOJIOKHBIH.

2
& _ . 1 _ * (o =
I 5 =([max(]0,6881/ 1 + (-0,08865)|; |(-0,08865)0,6881 /1~ 0.2 * (
o -0.2-d, D] +54 0,08865)| )}+02 )2 0,7058
4

2
2
+d4 =1
0,7058< 1.0.¥YcioBue MpoOYHOCTH BBHIIIOJIHECHO
MaxkcuMaibHbIe TPOIO0JIBHBIC PACTATHBAOIINE HAIPSHKCHUS B IITYIEPE:

ﬂ j - * * *
_ 4. M2+ =(-0,21) * (800 + 22) / (4 * (22 — 4,8)) + 4 * fO+ — (.
oy =L [d+s) My, Fa 01 (3,142 * (800 + 22)* (22~ 4,8)) + 0/ (3,142 gog
(s -oo) m(des)? (m-c) mld+a)l-c) (800422 @2-48) S09)MITa

Ecmu F, co3znaer cxxnmaroiee HalpsoKeHHe, €€ CIeayeT MPHHATh paBHOW HYJIIO.

=

D
VcioBHe NPOYHOCTH: || max [_P+ Do)
b

b
L 029,
Cy

VYcnoBue mpoyHOCTH: &) = [lj]l
(-2,509)MITIa < 167MIla. VciioBre IPOYHOCTH BHIITOTHEHO

frd 1
EJr _MHM_Y + PEE} =0,21/2,319 + (8+ 09)"?/ 1,47210° + |(-1,77510")| / 5,65810° = 0,09367
Il F

Ecmu F, pactsruBaroinas mpooiibHasi CHIIa, a P —BHYTPEHHEE U30BITOYHOE JaBlicHHE, TO F, 1 P ciaexyer NpuHsTh PaBHbI-
MU HYITIO.

VYcnosue yCTOfI‘IP[BOCTH mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,09367< 1.0.YcnoBue yCTOWYHBOCTH BBITIOJIHCHO
Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)
YcnoBus HArpY:KeHHUS NPU MCIBITAHUSAX:

Pacuérnas temneparypa, T: 20 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBienue, P: 0,5284 MIla

Jluct
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PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

E= 1,9910° MIla

Ceoilicmea mamepuana wimyuepa
Honyckaemsle Hanpsokenus s marepuana 09 2C npu temmeparype T = 20 °C ¢cinoBusi THAPOUCIBITAHMIA):
[0]= N* Repc/ My = 1300/ 11 = 272,7MIla
Monynb npooibpHO# ynpyroctu npu temmeparype 20 °C:

E;= 1,9910° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,5284 * (800 +2*4,8) / (2*272,7 * 1 - 0,52B4= 0,7851mMm
2-oh-p-p
JlomyckaeMoe naBieHue ISl maTpyOKka mrymepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

11,35MlIlIa = 0,5284 MIla
3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHpIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2*272,7*1*(22-4,8)/ (800 + 22 + 4,8=11,35MIla

DP =D =3000Mm

PacuérHas TonmmmHA CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEHHUS ITyIepa:

S = 2,909mm
PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):

«

5[ d, =d+2-c, =800+2*4,8 = 809,6Mm

= PacuétHpIil TUaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPCILICHHUS:

= 5=
dp=2|—-08]" ‘[d—c] =2*(22-4,8)/2,909-0.8) * (3000 * (22 2 = 2323

= ] [S ,].-llﬁp[: y («( ) ) * ( (22 -8 MM

= T
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

= PacuérHas nnvHa BHEIIHEH YacTu mTyIepa:

1]

E{I‘ lip =mjn[11; 1.25 J(d+ 2, )5 -e, j] = min{ 3500; 1.25 * (800 + 2 * 4,8) * (22 — 4,8} = 147 5Mm

<

e o

E Omnowenusn OonycmzeMbtx HanpAas>iCceHuu

- Jlns1 BHEIIHE W yacTu mrynepa:

2

: o

= ¥y = nu‘n{l,n-, L[—]lﬂr =min{1.0, 272,71 272,7)= 1

S g

5 PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

™

- 131:, = manl3; 0.5 qn,lrl;d+ 2, )-[53 -, —I:ﬂ)] =min{ 0; 0.5* (800 +2*4,8) * (22— 4,8 - Off} = Omm

= [IuprHa 30HBI YKPEIUICHUS:

[a~]

;( Lg=Dp-ls- ] =(3000*(22-48)f =227,2um

3 PaccrostHre OT HAPY)KHOM TOBEPXHOCTH IITYIIEPa 0 OIIMKAWIIET0 HECYIETO KOHCTPYKTHBHOTO 3ieMenTa (JIHHIIe SIUTHIT-

E THYeCKoe (IpaBoe)):

é L, = 848mm
PacuérHast mpuHa 30HBI YKPCIUICHHS

=

ol =

=] ©

< E Jluct
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11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

dpp =04 JD, (32—} =04*(3000*(22-48Jf =90,86mm

1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13
11:' -(s— cj
-d d+2-¢c 1
1+|:|_5.d1’ T LK, s %
lp Dy o1 g
=min{1;[1+ (147,5*(22-4,8)*1+0*0*0+0* (22— 4,8 - 0)* 1)/ (227,2 * (22 — 4,8))[X + 0.5 * (809,6 — 90,86) / 227,2 + 1 * (800 + 24:8)
/3000*1/1*147,5/227,2=0,5982}

=0,5982

W o=min 41,

E

W =2%1%(22-4,8)*1*272,7*0,5982 / [3000 {22 - 4,8) * 0,5982]= 1,864MIIa

2K (s-0)g o]
[p]P ) Dy +[s- c:]'-:P?

r 1
r

-

)

53 -
"

A

e B s

s OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecim Onmkaiiree Kk Hemy oTBepceTre IITyrep LT2 DN100He oka3biBaeT Ha HETo
= BIIMSIHHSA, T.€. PACCTOSIHUE MEK/TY HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yOBIECTBOPSIET YCIOBHIO!
=

§ b= JDP (s-ch+ JDP {s—c) =(3000* (22— 4,8))"+ (3000 * (22 - 4,8)f* = 454,3um

= Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasienue [p] = 1,864MIla

1,864MlIlIa = 0,5284 MIla

o 3akiovcHUE: Y CJIOBHE MPOYHOCTH U YCTOHYHABOCTH BBHITIOTHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 Ay =050d, - dy ) 5, =0.5+ (809,6 - 90,86) * 2,90¢= 0,0010454°

EJ Pacnonaraemast mioiaab YKpeIruieHHs OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z. =1475*(22-0,7851-48)*1+0*0*0+0(22-4,8-0)*1 +227,2*(22-2,909 — 4,8)

m

= = 0,0056684°

S A, = 0,001045+* < 0,0056684

s 3akimovcHUe: Y cJIOBHE MPOYHOCTH BBHIMOJTHEHO

aa}

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

% E Jluct

o
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Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

Iloamuce 1 nata

MuB. Ne moi.

19746.4

Pac4yéT Ha NpoOYHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P

52857.3-2007

PanuanbHas Harpyska, Fg: 3,546104 H

OxpyxHoit MomeHT, Mc:  OHwm

Ipononbueiii Moment, My : O Hwm
KpyTstuuii moment, My OHwM
Cnurosas Harpyska, Fc:. O H

Casurosas Harpyska, R: O H
OKBHBaJICHTHAs TOJIIMHA 00CUaiiKi OKOJIO IITyIIepa:

g, =8-0 =22-48=172mum

Cpennuit nuamerp oOeyaiiky y OTBEpCTHSI:

D, =Dp +54+C =3000 +22+4,8=3027um
CpenHuii [raMeTp mTynepa:

d. =d+s +c, =800 +22+4,8 = 826,8mm

d

C
A, =—— -8268/(3027*17,2F = 3,624
¢ "5
PaCCTOHHI/Ie oT Kpaﬂ IJ.ITyI.[epa J10 BO3BMOXHOT'O KOHHCHTpaTOpa HaHp;[)I(eHI/Ii/'IZ

b, =491mm
Cpenuuii paguyc o0cuaiiku y OTBEPCTHS:

R, = D_Et 3027 /2 = 1513um

IIpoyHOCTH OT IEHCTBUS AABJICHUS:

E] =|0,5284/1,864|= 0,2834

Venosue npounoctn: Fp =1

0,2834< 1.0.YcnoBue NpOYHOCTH BBITOJHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

E-10K.00.00.00CPP
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OceBoe pacTsruBarollee yCuiue, JeHCTBYONEe Ha ITYyLep:

F, = -Fg = -3,54610° ):1§-3’546104
d
A= # =826,8 / (3027 * (22 — 4,85 = 3,624

2 I 4 =0,6007 + 0,952 * 3,624 + 0,005196 * 3,624 (-0,001406) * 3,62% _
Cr=ag+ap-A +ag-d “+ag- A THay kT L ox3624 =4,052

JomyckaeMoe oceBOe yCHIME Ha WITYHEep OPH OTCYTCTBUH HAKIaAHOTO KonbLa(A, = 3,624):
[F.]=[c] [s-¢)® max{C|:1.81} =272,7* (22 - 4,8)* max{4,052; 1.81} = 3,26910° H

IIpoyHocTh OT AEHCTBUS OCEBOW HATPY3KHU:

g
< F
;[ B, =2 =|(-3,54610") / 3,26910°| = 0,1085
0 [F'I]
=
E Vcenosue npounocti: ¥, =1
é 0,1085< 1.0.VYcoBue NpOYHOCTH BHITIONHEHO
OxpyxHOI IpUBEJCHHBII MOMEHT, JEHCTBYIOIUI Ha IITYLEP:
= M, =M +F -1 =0+0%3500 =0H M
1]
gf TIpononbHbIN TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITyLEP:
ol -
j W, =M +Fp -1 =0 + 0 * 3500 &OH
T
~ = ¥ * + * g x +
Comagtay i, +aydras i 4o, a0 *é’%%?ﬁ 0,06402 * 3,624 +0,1589 * 3,624 (-0,02142) * 3,624+ 0,001035 _ & 4
ol ’
Z_ JlomyckaeMbli I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B IUIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, IpH
% OTCYTCTBUH HAaKJIaJAHOTO Konbla (A = 3,624):
S
: d
2 [, =[] {s- )° -T‘-max{cg;al_g} =272,7* (22 - 4,8)* 826,8/ 4 * max{6,004; 4.9)= 1,00110° H m
m
2 3 4 _
Cy=ag+a; A, +a, A “+a;- A +a, A7 =21,53
<
5 JlomyckaeMblii I3THOAIOITNI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B INIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, TIpH
;[ OTCYTCTBUH HAKJIaJHOTO Koubla (A = 3,624):
S d
_ 2 s . - _ . _
E [M},]—[Ij]- [s-c) -T-ma}{c3,4_9} =272,7* (22 - 4,8)* 826,8 / 4 * max{21,53; 4.9)= 3,59110° H m
é IIpoYHOCTH OT ACHUCTBUS U3TUOAIOIINX MOMCHTOB!
=
al =
=] ©
< E Jlucr
é — E-10K.00.00.00(PP 76
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7 3
1 1
Ty, = x| 4| —Ta|  =(0/1,0011C° )+ (0/3,50110° )17 = 0
" [[I'”'Ix ]] [[MY]]

VcnoBue NpoyHOCTH: dy =1

0< 1.0.YcoBre IpOYHOCTH BBITIOJTHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

=]
thay UiHPZ ' |EIJZ
Cq

Ecmu F, < 0,10 3HaK @, MEHAETCS HA MPOTHUBOIIOJIOKHBIH.

2
& =([max(]0,2834 /1 + (-0,1085)|; |(-0,1085)|; PB34 /1 - 0.2 * (-0,1085)|=
C—P-“-E'@zﬂ +81 g i " |0,3051
4

=

2

¥
C—P+¢z;|¢'zl; ] +&4 €1

&
—f 024,
Cq

YcnoBue npoyHOCTH: max [

0,3051< 1.0.YcioBue MpoOYHOCTH BBHIIIOIHEHO
MaxkcuMaibHbIC MPOIO0JIbHBIC PACTATHBAOIINE HAIPSHKCHUS B IITYIEPE:

4. M2 4l =0,5284 * (800 + 22) / (4 * (22— 4,8)) + 4 * O 0™/ _
o= Plid+ 51) + b4 + v n Fz (3,142*(800+22§*(22—4,8))+0/(3,142*(800+ 6.313MII
Ao —co) wlars) (sm-co) #ld+s)ls-c) 227 @2-48) , a

Ecimu FZ CO34a€T CXKUMAIOIICC HAIIPAKCHUE, €€ CICAYCT IIPUHATH paBHOﬁ HYJIIO.

YcnoBre NpovHOCTH: T = [Ij]l
6,313MIla < 272,7MIIa. Ycia0Bre MPOYHOCTH BBITOJHCHO

II 2 2
|p| + M, +MY + IF5| =0/11,35 + (G + 0)*2/ 2,40310° + |(-3,54610")| / 8,76810° = 0,004044

blT M F

Ecnu F, pactsaruBaromas npoxoibHas cuiia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer NpUHATH paBHBI-
MU HYJIIO.

«
5 2 2

< o Wlg + 14

;[ YcioBre yCTOHIHBOCTH IITYIIEPA: i L Fal 10
= i F
E 0,004044< 1.0.YcoBue yCTOWYHUBOCTH BBITIOJTHEHO

S

=

=

1]

>

=

%

B

=

~

%

m

=

S

s

2]

™

m

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

al =

=] ©

2 E Jlucr
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

d

[ ——— -]

HTryvuep A1 DN700

Mryuep A1 DN700
rymep Al

Obeuaiika HUIMHIPUYECKAS

Obeualika HUIMHIPUYECKAS

IIpoxoasuuii ¢ HaKJIATHBIM KOJIBIIOM

31
A=

A

Matepuai HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYILETO IIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8vm
Martepuan mrynepa. o9arac
BHyTpennuii tuameTp mrynepa, d: 700MMm
TonmuHa CTEeHKH WITyLEpa, S 22 MM
Cymma npubaBOK K TONIIMHE CTEHKHU MTYyIepa (BKIOUYas KOPPO3uio), Cs 4.8Mm
Juuna mrynepa, |i: 3510mm

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

Marepuan xonbua:

lupuna konbia, |,

2740mm
0°

0 MM
0mm
09arac
100mMm

Hzm) Jluct

Ne nokym.

TTopi.

Jlara

E-10K.00.00.00CPP
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

Tonmuuaa KonbLA, S 22 MM
MuHnManbHbIi pasmep cBapHoro msa, A: 1 MM
MuHnMaIbHBIHA pa3mep cBapHOro miBa, A;: 1 MM

MuHnMAabHBIHA pa3mep cBapHOTro miBa, Ay 1 MM
PacuérHble mapaMeTpsl pa3MelIeHHs ITyLepa:
bimxaiimuii mryuep

Haspanue mryrepa: Itynep MH DN80O

PaccrosHue 1o cTeHKkH Onuxkainiero mryuepa, b:
a YUepa, V- 756 vm

VYron B: 180 °
KoaddunmeHTs MPOYHOCTH CBAPHBIX IIBOB!
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IToB oOeyaiiku B 30HE BpE3KH IITYIIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =3000mm
Pacuyér B pac4éTHBIX YCJIOBUAX

YcioBus HATPYKEHUS !

Pacuérnas remneparypa, 1. 120 °C

PacuérHoe BHYTpeHHee n30bITOUHOE HaBienue, P: 0,3788 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuyeco uimyyep

Homyckaembie Hampspkenus 1yt matepuana 09 2C npu temneparype T = 120 °C pacuéTHble ycinoBus):

[o]= 174,5MlIla
Monyns npopoiibHO# yripyrocty pu temmneparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wumyuepa
Honyckaemsle Hanpsokerus 11 Martepuaina 09 2C npu temmeparype T = 120 °C pacuérHble yCaoBus):

[0],= 174,5MIla
Monyns nponoiibHO# yripyroctu pu temreparype 120 °C:

E;= 1,8910° MIla

Ceoilicmea mamepuana Koaivya
Honyckaemble Hanpsokerus 11t Matepuana 09 2C npu remmeparype T = 120 °C pacuérHble yCaoBus):

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara

Jluct
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[0],= 174,5MIla
Monyns nponoiibHO# yripyroctu ipu temmeparype 120 °C:

E,= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEPA:

i -I:d +2-¢ s:l
B = =0,3788 * (700 + 2 *4,8) / (2* 174,5* 1 - 0,378¢= 0,77 1mMm
4 UE nhor
Jonyckaemoe naBieHue Juis narpyOka mryuepa:

4[o]y gy (s1-cs)
d+s +0,
8,259MIla = 0,3788 MIla
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dy =D =3000mm

PacuérHas TonmmMHA CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEeHHUS ITyIepa:

[p]=

= 2*1745*1*(22-4,8)/ (700 + 22 + 4,8=8,259MI1a

S = 3,26mm
PacuérHpit JAUaAMETP OTBCPCTU (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/ISI):
dp =d+2-c; =700+2+%4,8 = 709,6Mm

PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIIICHHS

T
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO
PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

dg =2 -[E— IZI,E] - JDp(5-6) =2*((22-4,8)/3,26-0.8) * (3000 * (22 - H# = 2034mm
5

lip =mjn[11; 1.25. \,l’l;d+ 2-:::5)-[51—.:5)] = min{ 3510; 1.25 * (700 + 2 * 4,8) * (22 — 4,8} = 138,1mm

OmHnouwienus 00OnyCKaemuvixX HANPAIHCEHU

S
=

= J1st BHEIIHEH YacTu ITyLepa:

=

A . [=h1 _

2 1 = mitng1.0; =min{1.0, 174,5/1745}= 1

E[ g

o PaccrosiHue 0T Hapy:KHON MOBEPXHOCTH IITYIIEPa J0 OJIMKAMIIEro HECYIIEro KOHCTPYKTUBHOTO aemMenTa (J{Hurie smiumm-
= THYeckoe (mpasoe)):

= L, = 2448mm
=l [IIupuHa 30HBI YKpEIUICHUS:

=

= Ly= |"Dp' s— cj = (3000 * (22 — 4,8)y* = 227,2mMMm

= PacuérHas mupuna KomibLa:

~

= Ly = rru'n[lj; f'Dp |8y +a— cj] = min{100; (3000 * (22 + 22 - 4,8)f} = 100mMm

& J1st HaKJIaJHOTO KOJIbLIA:

T

= . ['3]2

s Yo =minsl0; =min{1.0, 174,5/1745}=1

3 =]

- PacuérHas niuHa BHYyTpeHHEH 4acTy IITyLepa:

= lap = man13; ns. 4(d+ 2, j.(53 -, —'351)] =min{0; 0.5* (700 +2*4,8) * (22 - 4,8 -0 = OmmMm

<

;( PacuérHas mmpuHa 30HbI YKPEIUICHHUS:

= — —

2 11:' =L, =227,2um

E[ PacuérHblil TuamMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPCIUICHUS:

= dop =04 ,llﬁp {8—0C) =0.4*(3000* (22 - 4,8}f = 90,86MMm

=

al =

=] ©

< E Jluct
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1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l;[1+ (138,1* (22-4,8) * 1+ 100* 221 + 0 * (22 = 4,8 — 0) * 1) / (227,2 * (22 — 4,8))[1 + 0.5 * (709,6 — 90,86) / 227,2 + 1 * (7002*
4,8)/3000*1/1*138,1/227,2]0,8664}

=0,8664

W o=min 41,

E

o], - 2K, (5-0) ¢ [5]

W =2%1%(22-4,8)*1*174,5*0,8664 / [3000 {22 - 4,8) * 0,8664]= 1,725MIla

Dy +(s-c)- ¥
l.'i-'I 51
i
11 N '
2 :‘:_'." :\-_'_‘_\_\_‘_‘—I-
b N
i e
I
w5 k] —
| 5%
W, ,r.r o
. ~=p

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecim Onmkaiiree Kk Hemy oTBepetre IItyriep MH DN80OHe oka3biBaeT Ha HEro
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/TY HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOLIMX HITYLIEPOB yOBJIECTBOPSIET YCIOBUIO!

b= JD; (s-ch+ JD; {s—c) =(3000* (22— 4,8))%+ (3000 * (22 - 4,8)f* = 454,3um

Yci0BHe BBIMONHEHO, JaJbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,725MIla

g 1,725MIlIa = 0,3788 MIla

= 3aKJ'HO‘leHI/Ie: yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

E Hnomam,, HCO6XOILI/IMa${ JJI preHJ'IeHI/ISI OTBepCTI/IHZ

(@]

= Ay =050d, - dpy ) 55 =05+ (709,6 - 90,86) * 3,26= 0,001008u°

é Pacnonaraemas miomanb yKperieHus OTBEPCTHUSA:
Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

L§ =138,1*(22-0,771-4,8)*1+100*22*1+0(22-4,8-0)* 1 + 227,2 * (22 -3,26 — 4,8)

N =0,0076354°

< A, = 0,0010084> < 0,0076354°

% 3aKJ'HO‘leHI/Ie: yc.]IOBI/Ie HpO‘IHOCTl/I BBIIIOJIHEHO

=~

%

&

jan}

=
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[a°]

o
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=
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=

=
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

Pac4yéT Ha NpoOYHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

PanuanbHas Harpyska, Fg: 2,212104 H
OxkpyxHoii Moment, Mc:  (-1,28710° ) Hm
[IpoxonbHbIi MOMEHT, My : (-1,302104 ) Hm
Kpyrsmmit Moment, My OHwM
Cusurosas Harpyska, Fc:  (-3500) H

Casurosas Harpy3ka, F:  (-3100) H
Cpennwuii tuameTp 00€YaiKu Y OTBEPCTHS:

Do =Dp +5+0+3; =3000 +22+4,8+22= 3049Mm
Cpennuii pagnyc o0edalikv y OTBEPCTHS .
D,
R, =—%- =3049/2 = 1524mm
2
o 12{.-.|IR,:'S+52 i
DKBHBAJICHTHAS TOJIIIMHA 00CUAKU OKOJIO IITyIIepa MpH :

Ly ] ;sg}- T3 -C =22 +min{22 * 100 / (3049 * (22 + 22)f; 22} * 1 — 4,8 = 23,21mm

S5, = SHININgS,  —— =
D - [5+84

Cpennuii TuameTp MmTylepa:

d. =d+s +c, =700 +22+48 = 726,8uMm
d.
A, =——— =726,8/(3049*2321F = 2,732
¢ "5
PaCCTOﬂHI/[e OT Kpas mTynuepa 10 BO3MOKHOTI'O KOHIECHTPATOPpa Hanpﬂ)l(eHI/Ii/'IZ
b, = 656mm

IIpoyHoCTh OT AEHCTBUS aBIICHHUS:

_|F _ _
Fp, = ‘E‘ =|0,3788 /1,725|= 0,2196

Ycnosue npounoctu: P £l

0,2196< 1.0.¥YcioBue MpOYHOCTH BBHIIIOIHECHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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OceBoe pacTsruBarollee yCuiue, JeHCTBYONEe Ha ITYyLep:
= (-2,21210°
YH

2 3 4 =0,6007 + 0,952 * 2,732 + 0,005196 * 2,732 (-0,001406) * 2,732 _
Co=apg+a; A +a,d “4ag-d T4a,ck +0*2.73% = 3,212

F, =-Fg =-2,21210°

JlomyckaeMoe 0ceBOe yCHIIME Ha MITYIEp U3 YCIOBHS MPOYHOCTH B MECTE TIepeCeUeH s mTyIepa ¢ obedaiikoi(A. = 2,732):

[F31]= ['3]'(“]’,2 Sy - .;:F e {C L 1_31} =174,5* (22 + 1 * 22 — 4,8)* max{3,212; 1.81}= 8,61310° H

HapyxHblii qraMeTp HaKJIQIHOTO KOJIbLA!

D,=d+2s+21 =700 +2* 22+2*100 N
2 1 2 944 mm

< Dg
g he = —— =944 | (3049 * (22 — 4,8 =4122
;( R
[¥a}
IS 2 3 4 =0,6007 + 0,952 * 4,122 + 0,005196 * 4,122 (-0,001406) * 4,122+ 0 * _
E Ci=ag+ap-A +ay-h “+ag A +a, Ao 4909 =4,515
é( JomyckaeMoe 0ceBOe yCHIIHE Ha LITYHEP U3 YCIOBHS MPOYHOCTH y BHEIIHEH KPOMKH HaKIagHOro Konbua (A = 4,122):

[F]=[o] [s- c)* -max {Cy;1 81} =1745* (22 - 4,8)* max{4,515; 1.81}= 2,33110° H
é Jomyckaemoe oceBoe ycuiIue Ha IITyHep NpY HaJWYUHM HAKJIaTHOTO KOJIbLa:
2 [Fo]= min{[F,: Fou [t =min(s.,61310°; 2,33110°} = 2,33110° H
Z. IIpoyHoCTh OT AEHCTBUS OCEBOW HATPY3KHU:
= F
= P, == =|(-2,21210%) / 2,33110°| = 0,09491
2 =]
2 Yenosue npounocru: £ £1
= 0,09491< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO
§ OKpyXKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA HA IITYIEP:
A M, =M +F, -1} =(-1,28710) +(-3500) * 3510 = (-2,51610" ) H m
< IIpononbHbIN TPUBECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:
g
[a] = (-
= My =My +Fp -1y =(-1,30210") + (-3100) * 3510 y (-2:3910°) H
=
[¥a)
Q _ 2 kY 4 =4,526 +0,06402 * 2,732 + 0,1589 * 2,732 (-0,02142) * 2,732+ _
= Co=agtapd +ayd +a;- A7 +a, A 0001085 2,732 = 9,508
ét JomyckaeMmblit U3rubaronii MOMEHT U3 YCIIOBUS MPOYHOCTH B MECTE TMepecedeH s mrynepa ¢ obeuaiikoi (A¢ = 2,732):
=
al =
=] ©
< E Juct
e E-10K.00.00.00(PP a3
~ Wzm) Jlucr Ne nokym. Ionmn. JHara




=2,68410° H

d
[Mxl] = [.j]. [5+ Ty Sq- E:F . Tt : max{Cg; 4_9} =1745* (22 + 1 * 22 — 4,8)* 726,8 | 4 * max{5,508; 4.9} "

_ ] 3 4 =4,526 +0,06402 * 4,122 + 0,1589 * 4,122 (-0,02142) * 4,123+  _
Comagtayt +ayh +ag A7 +a, 4" 0001035%4,12% = 6,289
JlonyckaeMblil H3ruOarOMii MOMEHT U3 YCJIOBHS IIPOYHOCTH Y BHENIHEN KPOMKH HaKiIagHoro Koubla (A, = 4,122):

D
[, ]=[o]-f-d*- Tz-max{cz .40} =1745* (22 - 4,8)* 944/ 4 * max{6,289; 4.9}= 7,66110" H m

JlomyckaeMblii I3THOAIOINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B INIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, TPpH
HAJIMYAY HAKJIQZHOTO KOJIbIIA!

[, ]= min {0 1, T =min{2,6841C° ; 7,66110" } =7,66110" Hm
d

_ 1
RSN PR

C3=&D+al-lc+ag-lc2+a3-lc3+a4-lc" =11,84

JlonyckaeMblil H3ruOarOMii MOMEHT U3 YCJIOBHS IIPOYHOCTH B MECTE IIEpeceueH s mTylepa ¢ obevaiikoii (A, = 2,102):

A

=726,8/ (3049 * (22 +1*22 - 4,8 = 2,102

[My1]= [o] f+ 2, 5, - [{Tt cmax{C,; 48] =1745% (22 +1%22-4,8)* 7268/ 4 * max{11,84; 49)= 5,7710° H m

Cg= E|.|:|+El.1'lc+&2'lc2+&3'lc3+&4 '1-:4 = 24,37

JlonyckaeMblii H3ruOarOMii MOMEHT U3 YCJIOBHS IIPOYHOCTH Y BHENIHEN KPOMKH HakiIagHoro Koubla (A, = 4,122):
|

1, =[] fs- % Tf*.mg.x{c3 ,4.9) =1745% (22 - 48)* 944/ 4 max{24,37; 4.9)= 2,9691C° H m

JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B IUIOCKOCTH, TIEPIICHIUKYIISIPHOR K OCH COCyIa, IpH
HAJIMYAY HAKJIQAHOTO KOJIbIIA!

[MyJ= m.inﬂMFl; Ih-'LﬂJ} =min{5,77.10°; 2,96910°} = 2,96910° H m

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

g 1% E I 2
;[ By, = [ e ] J{ il ] =(((-2,51610") / 7,66110" ) + ((-2,3910%) / 2,96910° )32 = 0,3381
" I, M,
S
= VcnoBue Ipo4HOCTH: Ty =1
é 0,3381< 1.0.¥YcoBue MPOYHOCTH BBIIIOJHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:
S D D ?
> T D 2 =([max(]0,2196 / 1 + (-0,09491)|; |(-0,09491)P,R196 / 1 — 0.2 * (- =
g max Ua“pz E‘D-E'%D +F4  0,00491)] )}+0,338F )2 0,4138
é Ecmu F, < 0,10 3HaK @, MEHAETCS HA MPOTHUBOIIOJIOKHBIN.
2 & b :
X YcnoBue NpouHOCTH: || mav | |-+ _| :=: P 2.4 Tl
m Il I -4 L]
E [ 4 [ 4
5 0,4138< 1.0.YcnoBue NpOYHOCTH BBINOJHEHO
o MakcumanbHbie TPOJIOIbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:
_ 4 M2 4102 =0,3788 * (700 + 22) / (4 * (22 — 4,8)) + 4 * ((-31610° _
& oy = B (d"’ 51) + * LA Fy )Y+ (-2,3910°))"/ (3,142 * (700 + 2* (22 - 4,8)) + 8 903MII
S 45 -c.) n.(dﬂljﬂ.(sl_csj w-ld+s ) lsp—c.) 0/(3.142% (700 +22) * (22 - 4.8)) , a
i Ecnu F, coznaet cxxumaroiiiee HanpsKeHUe, ee CIeyeT IPUHSTh PAaBHOM HYJIIO.
Q
& Venosue npounoctr: o < [5]
ét 8,903MIla < 174,5MlIla. YcnoBue IpOYHOCTH BBIIIOJIHEHO
=
g =
=] ©
<! E Juct
2| 3 E-10K.00.00.00PP ”
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Jnad 2

M2 +M

|P|+ x ¥ + FF=| =0/8,259 + ((-2,516L0" }* + (-2,3910" )2/ 1,18210° + |(-2,21210%)| / 4,56110° = 0,03421

Bl Ml TF]

ECJ‘II/I Fz pacTiaruBarouias npoaojibHas cujia, a p —BHYTPCHHEC I/136I)ITO‘IHOG JaBJICHUE, TO Fz u p CJICAYCT NMPUHATL PABHBI-
MU HYIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,03421< 1.0.YcnoBue yCTOWYHBOCTH BBITIOJIHCHO
PacuéT B pacuéTHBIX ycJ10BUSAX (HAPYKHOE TaBJIeHHE)

YcioBus HATPYKEHUS !

Pacuérnas temneparypa, T: 180 °C

PacuérHoe Hapyx)HOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBusi (Hapy»KHOE qaBie-
HHEE)):
[o]= 167MlIla
Moayab MpoaoapHO# yrpyrocty mpu Temmeparype 180 °C:

E= 1,8310° MIla

Ceoiicmea mamepuana wimyyepa

Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuérhbie ycnoBus (Hapy»XHOE qaBie-
HuEe)):

g [0],= 167MIla
‘;[ Monyns npopoiisHO# yripyrocti ipu temreparype 180 °C:
3 E.= 1,8310° MIla
=
é Ceéonicmea mamepudaia Kojivua
Honyckaemble Hanpsokenus 11 marepuana 09 2C npu temneparype T = 180 °C pacuérHble ycioBus (Hapy»KHOE JaBiie-
- HuEE)):
S
= [0].= 167MIla
< Monyns npopoiibHO# yripyroctu ipu temreparype 180 °C:
o E,= 1,8310° MIla
E PacuérHas TONIIMHA CTEHKH LITYLEpPA:
2 Sy, = p'(dﬂ 'ESJ =0,21* (700 + 2*4,8) / (2 * 167 — 0,21= 0,4464vMm
. p= =0, , -021=0,
= 2Fh-p
= Jonyckaemoe HapyXHOE [aBJICHUE U3 YCIOBHS IIPOYHOCTH:
2
& . d d
m By=minsl 0, 945 — |———— L = min{1.0, 9.45 * 700 / 3510 * (700 / (100 * (22 -8W)'3 =1
1, Y00 (ay —c.0
g JlonyckaeMoe Hapy>KHOE JIaBJIcHUE JIs MaTpyOKa MITylepa u3 yCIOBHsI YCTONYHUBOCTH:
=
= ME10°E, 4 [100 (s;-c )]
A [£]. = C— = 20.8+*10°*1,8310°* 700/ (2,4 * 1 * 3510) * (100 * (22 — 4,8) / 708° =2,993MTIIa
2 Iy - By i8] d
=
ét Jonyckaemoe Hapy»XHOE [aBjeHHe IS MaTpyOKa MITylepa U3 yCIOBHsI IPOYHOCTH:
g
2l o
< E Jluct
e E-10K.00.00.00(PP a5
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[¢] ) Rl ) = 2%167*(22—-4,8)/ (700 + 22 - 48=8.0
v AN (22-4,8) 1 (700 + 22 - 4,8=8,01MIIa

[Pl

[0]=
= 8,01/ (1 +(8,01/ 2,998 =2,804MTIla

2,804MTIla = 0,21 MIIa
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

Ly =D =3000mm
PacuérHblil tuaMeTp oTBepCTHs (OCh MITYLEPA COBIANAET C HOPMAJIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
d =d+2- ¢, =700+2*4,8 = 709,6mMm

PacuérHas anvHa BHEIIHEH YyacTy mTyIepa:

lip =mjn[11; 1.25. \I.f(dJ, 3..;5).(51_.;5)] = min{ 3510; 1.25 * (700 + 2 * 4,8) * (22 — 4,8} = 138,1mm

OmHnouwienus 00OnyCKaemuviX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

. =] .
1 = tming1.0; -[—]-[ ]1 =min{1.0, 167 / 167}= 1
G
PaccrosiHue OT Hapy)XHO#T MOBEPXHOCTH IITYILIEpa A0 OIIKAWIIEro HECYILEero KOHCTPYKTHBHOTO dieMenTa (JIHuIIe dIuTHII-
THYecKoe (mpasoe)):

Ly = 2448um
[IIuprHa 30HBI YKPEIUICHHUS

Lo= ,.'DP- s—¢] =(3000* (22 —4.8))° = 227,2vMMm

S Pacuérnas muvpurHa KOJiblia:
<
;[ 121: = rru'n[lj; |'ID1:- gy +8—c¢ ] = min{100; (3000 * (22 + 22 — 4,8Y%} = 100M™m
§ Jlns HakyagHOTO KOJIbIIA!
=
é[ tq= m{m-ﬁf—]ﬁ-} =min{1.0, 167 /167 }= 1
2 2 Ij i)
- Pacuérnas qnvHa BHyTpeHHEH 4acTH LITyLepa:
=
S .
= lap = mm{l3; 05 Jd+2c,) (s -, —'351)] =min{ 0; 0.5 * (700 + 2 * 4,8) * (22— 4,8 - Of} = Omm
Z. PacuérHas mupuHa 30HbI YKPEIICHUS:
B
E 11:' = L,:, = 227,2mMmMm
% PacuérHpit JAUaAMETp OTBEPCTUS, HE Tpe6y}omer0 JOINOJIHUTECIIBHOI'O preHJ'IGHI/IH:
EJ dpp =04 JD, (32—} =04+(3000*(22-48Jf =90,86mm
S
s
[a~]
EB 1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13
v - 1 -(s— cj
o =it 41;
> -d d4+2.e, 1
g {405 P LK, 2.k
= ]'13| DP ]'13|
¥a]
g =min{l; [1 + (138,1* (22 -4,8)*1+100* 224 +0* (0—2*4,8) * 1)/ (227,2 * (22 — 4,8)][1 + 0.5 * (709,6 — 90,86) / 227,2 + 1 * (700 +?2
E[ 4,8) /3000 * 138,1 / 227,23} 0,8664}
= =0,8664
=
ol =
] ©
<! E Jluct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

2K (s-0)-[o]
AN

I[OHYCKaeMOC HapyKHOC NABJIICHUC!

[e}

[[F']p T =1,651/ (1 +(1,651/0,316%"2 = 0,3111MIIa
+

[l

rie [P]e — momyckaemoe HapyKHOE JaBJICHHE B MPEeIax yIPYrocTH Ui 3JIEMEHTa, HECYNIEro mTyiep (CM. pacuér aie-
menTa “Ob6euaiika HuIMHAPHYECKas”)

=2*1*(22-4,8)*167 *0,8664 / [3000 + (224;8) * 0,8664] = 1,651MIIa

)

A= |
. . I

s Y E i
«»Jt CE: -k
s . .
) i o j{

OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmkaiiiee Kk Hemy oTBepeTre IItyriep MH DN80OHe oka3biBaeT Ha HEro
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MMOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yIOBJIECTBOPSIET YCIOBUIO!

b= JD; (s-ch+ JD; {s—c) =(3000* (22— 4,8))%+ (3000 * (22 - 4,8)f* = 454,3um

Yci0Bre BBIMONHEHO, JaJbHEHIINX PacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 0,3111MIIa

0,3111MIIa = 0,21 MIla

3aknoucHue: Y cJ0BUE IPOYHOCTH U YCTOYMBOCTH BBINIOJIHEHO

PacyéT Ha NpoYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

PamuanbHas Harpyska, Fg: 1,194104 H
OkpyxHoit moment, Mc:  (-1,28710° )H ™
IIpononerelii MoMeHT, M : (-1,302104) Hwm
Kpyrsmmii Moment, My: OHwM

Jluct

E-10K.00.00.00CPP
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Cusurosas Harpyska, Fc:  (-3500) H

Cnsurosast Harpyska, F:  (-3100) H
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:

Dy =Dp+a+c+sy =3000 +22+4,8+22=3049mm

Cpennuii paguyc o0cuaiiku y OTBEPCTHS:

R, = D_Ef 3049/ 2 = 1524mm

o 12{.—.|IR,:'S+52 .
DKBUBaJICHTHAS TOJIIMHA 00euaiKy 0KOJIO mTyuepa npu .

. 1
%, = SIS,  — 2 15, kY -C =22 +min{22* 100 / (3049 * (22 + 22)'%; 22} * 1 - 4,8 = 23,21mm
D, [s+34)
Cpenuuil fuaMeTp mTynepa:
d, =d+s; +c, =700 +22+4,8 = 726,8uMm
d
o=

: ﬁ =726,8/ (3049 * 23,21 = 2,732
¢ Y3

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaNPsKECHUI:

b, = 656Mm
IIpoyHOCTH OT NEHCTBUS AABJICHUS!

-IE] =|(-0,21) /0,3111|= 0,6751

Yenosue npounoctu: Py =1

0,6751< 1.0.¥YcioBue MpOYHOCTHU BBHIIIOIHECHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

g
<
=
=
[¥a}
Q
=
=)
=
o
=
=
S
>
=
2
B
=
~
2
m
=
=
2
™
m
g OceBoe pacTaruparollee ycuiue, AeHCTBYoIIee Ha ITyIep:
=
= (-1,19410°
= F, =-F - _1,10410° 1,
. I E YH
= — * * _ *
= Co=ag+ay A, +ag A thay A, 4a, 4,4 ;066*0377;210'952 2,732 +0,005196 * 2,732 (-0,001406) * 2,732 _ 3212
) :
= JlonyckaeMoe 0CeBOE yCHIIME Ha MITYLEP M3 YCIOBUS MPOYHOCTH B MECTE MEPECeUeHus mTyiepa ¢ obeuaiikoii(A, = 2,732):
2 . - * * _ * . -
= [Ful=[c] (s+9; 55 - max{C;1.81) =167*(22+1*22-4,8)* max(3212; 181}= 8,24310° H
51
=] ©
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HapyxHblii qruaMeTp HaKJIQIHOTO KOJbLA!

D,=d+2 85 +21 =700 +2* 22 +2*100 -
= 1 = 944 mm
Dy
A =— =944 | (3049 * (22 — 4,8} =4,122
. lE-o
2 3 4 =0,6007 + 0,952 * 4,122 + 0,005196 * 4,122 (-0,001406) * 4,122+ 0 *  _
Co=agtap A +ayd “+ag A +ay, A" 4907 =4,515

JomyckaeMoe 0ceBOe yCHIIHE Ha WITYHEp U3 YCIOBHS MPOYHOCTH y BHEIIHEH KPOMKH HAKIagHOro Konbia (A; = 4,122):
[Fo]=[o] (s- €)% - max {Cp:1 81} =167 % (22 - 4,8)* max{4,515; 1.81}= 2,23210° H
JomyckaeMoe oceBoe ycuiIie Ha IITyHep NpY HaJIMYUK HAKJIaTHOTO KOJIbLa:

[F.]= min{[F_; F ] =min{s24310°; 2,23110°} = 2,23110° H
IIpoyHoCTh OT AEHCTBUS OCEBOW HATPY3KHU:

=|(-1,19410) / 2,2311C°| = 0,05352

Venosue npounoct: P =1

0,05352< 1.0.VYcinoBre MPOYHOCTH BHITIOJIHEHO

OxpyXHOI pUBEICHHBII MOMEHT, JEHCTBYIOIUI Ha IITYLEP:

M, =M, +F, -1} =(-1,28710") + (-3500) *3510 = (-2,51510" ) H M

TIpononbHbII TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:

=(-2,3910")H
M

4 =4,526 +0,06402 * 2,732 + 0,1589 * 2,732 (-0,02142) * 2,732+ _
+a4 -7 0001035 * 2,732 =5,508

Jomyckaemblit U3rubarmnii MOMEHT U3 YCIIOBUS MPOYHOCTH B MECTE TMepecedeH s mrynepa ¢ obeuaiikoi (A¢ = 2,732):

=2,56810° H
M

M, =My +F -1 =(-1,30210*) + (-3100) * 3510

2 E
Co=apg+ap A, +ay L "+a; A,

[Mxl] - [|j]. {5+ Yy Sy - .;]3 . [{Tf . max{liig; 4_9} =167 * (22 + 1 * 22 — 4,89* 726,8 / 4 * max{5,508; 4.9}

«
g

<

= 2 3 4 =4,526 +0,06402 * 4,122 + 0,1589 * 4,122 (-0,02142) * 4,123+  _

= Co=ag+aph +ay-d  +ag- A" +a, A7 001035%4,12% =6,289

§ Jonyckaemblit U3rubaronuii MOMEHT U3 yCIIOBHUS MPOYHOCTH Y BHELIHEH KPOMKH HaKIagHOro Konbla (A = 4,122):

=)

= D

S W, ]=[a] - Tﬂ.max{cz;cl_g} =167 * (22 — 4,8)* 944/ 4 * max{6,289; 4.9}= 7,33210" H m

JomyckaeMmblit U3rubarunii MOMEHT, ISHCTBYIOIINH Ha WITYLEP B INIOCKOCTH, TIEPIICHAUKYISIPHON K OCH COCYAQ, TIPH

é’ HAJIMYUH HAKJIAIHOTO KOJIbLA:

> .

2 [, |= min {[M _;; M, =min{2,5681C° ; 7,33210" } =7,33210" Hwm

%

B %L = d

= . = =726,8 /(3049 * (22 + 1 * 22 — 4,8Yf = 2,102

= WD+ 2a 56

%

_ 2 3 4 _

- Cy=apg+ap-h +ag- A “+a A +ay 2 7 =11,84

= JomyckaeMmblit U3rubaronii MOMEHT U3 YCIIOBUS MPOYHOCTH B MECTE TMepecedeH s mrynepa ¢ obeuaiikoi (A; = 2,102):
z d

g b, )= (0] (o 2p 5 - - max{C, 4.5} =167*(22+1*22-4,8)* 726,8/ 4 * max{11,84; 4.9)= 5,52210° H m

Co=ap+ay A, +a, L *+a, -4 > +a, 1t =2437

s 3T 3 TAp A TEy A ER 4 e '

s JlonyckaeMblil H3ruOarOIMii MOMEHT U3 YCJIOBHS IIPOYHOCTH Y BHELIHEN KPOMKH HaKiIagHoro Koubla (A, = 4,122):

S

2 D

2 [Mﬂ]= [o] {s-c} Tﬂ.m{c3 L 4.0} =167 * (22 - 4,8)* 944/ 4 * max{24,37; 4.9)= 2,84210° Hm

=

a JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINY Ha MITYIEp B IUIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, TpH
= HAJMYUH HAKJIQIHOTO KOJIbLA:

=

al =
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[, | = minjMM,y: M, | =mings 52216°; 2,84216°} = 2,84210° H

IIpoYHOCTH OT MEHCTBUS U3THOAIOIINX MOMEHTOB:

q 2
By, = [Mx ] +[ My ] =(((-2,51510") / 7,33210" )* + ((-2,3910" ) / 2,84210° }»*? = 0,3532

VcioBre npo4HOCTH: &, =1

0,3532< 1.0.YcroBue MpoO4YHOCTH BBIIIOIHECHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

=]
max U—P+EI:'= : |EP=
Ty

Ecmu F, < 0,10 3HaK ©, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

=

0,05352)| )}+0,3532 )2 (_),7714

2
2 .
+ ‘:I:"h =1
0,7714< 1.0.YcnoBue MpOYHOCTH BBIIIOJHEHO
MakcumanbHbie TPOJIOIbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

2
=] = - (- — * (- =
—P-D.E'EPED] o ([max( |0,6751 / 1 + (-0,05352)[; |(-0,05352)p,p751 / 1 — 0.2 * (

Py o
VYcnoBue mpoYHOCTH: max | [——+& -,|-:I:rz |-, —-02 %,
Cy Ty

4. |IM3 nrL =(-0,21) * (700 + 22) / (4 * (22 — 4,8)) + 4 * ((:81510" _
5y = B (f“ 51) n ® L Fy ¥+ (-2,3910° )M/ (3,142 * (700 + 2A* (22 — 4,8)) + 2 794MII
4-Tg) —c,) 11:'('214'51)2'(51—'35) m-ld+s8 ) fsy—c, ] 0/(3.142% (700 +22) * (22 - 4.8)) ' a

Ecmu F, coznaer cxxnmarolee HalpspKeHHe, €€ CIeayeT MPHHATh paBHOW HYIIIO.

VcioBue povHOCTH: &1 = ['3]1
2,724MIla < 167MIla. YcnoBue mpoYHOCTH BBIIIOITHCHO

2 2
|P|Jr My + My + Fa| =0,21 /2,804 + ((-2,5180° )2 + (-2,3910° )12/ 1,13110F + |(-1,19410")| / 4,3931¢° = 0,1083

PIT M F

<
E[ Ecnn F, pactsaruBaromasi npogobHas CHila, a P —BHyTpEeHHee H30bITOUHOE aBieHue, To F, u p ciexyer npuHATH paBHbI-
= MH HYJIIO.
[¥a}
[&]
S a2 2
= v i : |P| MH +M':? lel
= CIIOBHE YCTOWYMBOCTH LITYIIEPA: + + <110
= B M F]
0,1083< 1.0.VYcioBue ycTONYHUBOCTH BBITIOJIHEHO
E Pacuét B yciaoBusx ucnsiTanuii (Cugpoucnbiranus)
=
= Yc/10BUSI HATPYKEHUS TPU UCTIBITAHUSAX!
é Pacuérnas temmnieparypa, T: 20 °C
2 PacuérHoe BHYTpeHHee n30bITOuHOE naBienue, P: 0,5284 MIla
é PacuéT ykpenneHusa orBepctusa no NOCT P 52857.3-2007
2 y
g Ceolicmea mamepuana 31emenma, Hecyuiezo winmyuep
Jonyckaemsle Hanpsokenus s Marepuana 09 2C npu temmeparype T = 20 °C ¢cioBusi THAPOUCIBITAHMIA):
s [0]*= N* Rejpc/ Ny = 1300/ 1,1=272,7MIla
= Momyab MpoaosIpHO# yrpyroctu npu temmeparype 20 °C:
" E= 1,991¢° MIla
5
= Ceolicmea mamepuana wimyuyepa
a Honyckaembie Hampspkenus st Mmatepuana 09 2C npu temneparype T = 20 °C {cnoBusi rHAPOUCTIHITAHUH):
= [0]%4= N* Rejac/ Ny = 1%300/1,1 = 272,7MIla
] <
Els
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MuB. Ne moi.

19746.4

Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:
E;= 1,9910° MIla

Ceéonicmea mamepudaia Kojibua
Honyckaemsle Hanpsokenus 1 Marepuana 09 2C npu temmeparype T = 20 °C ¢cinoBusi THAPOUCIBITAHMIA):
[0]%= N* Repc/ e = 1300/ 11 = 272,7MIla
Monynb npooibpHO# ynpyroctu npu temmeparype 20 °C:

E,= 1,9910° MIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:
B -I:d +2- csj
= =0,5284 * (700 + 2 *4,8) / (2 * 272,7 * 1 — 0,52B4= 0,688 1mMm
2ol -
JlomyckaeMoe naBieHue ISl maTpyOKka mrynepa:

2 [o] gy (Ep- sl
[p]= d+s +o,

12,91MlIlIa = 0,5284 MIla
3akiroucHue: Y ca10BHe IPOYHOCTH H YCTOIHYHBOCTH BBINOJHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2*272,7*1*(22-4,8)/ (700 + 22 + 4,8=12 ,91MIIa

Ly =D =3000mm

Pacuérnas TOJIHWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHUA mTyuepa:

S = 2,909mm

PacuérHblil tuaMeTp oTBepCTHs (OCh MITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B IIEHTPE OTBEPCTHS):
d, =d+2-c, =700+2*4,8 = 709,6mm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

b
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO
PacuérHas nnvHa BHEIIHEH YyacTy mTyIepa:

dg =2 [E— D,E] JDp (5@ =2+ ((22-48)/2.909-0.8) * (3000 * (22 8" = 2323um
g

lip =mjn[11; 1.25. J(m:.:..;sj.(gl_.;sj] = min{ 3510; 1.25 * ((700 + 2 * 4,8) * (22 — 4,8} = 138,1mMm

OmHnouwieHus 00NyCcKaemvlxX HaAnNPAHCeHUl
Jlns1 BHEIIHEe W yacTu mrynepa:
oo L
%y = et 10 ﬂ =min{1.0, 272,71 272,7}= 1
G
PaccrosiHre OT HAPYKHOM TOBEPXHOCTH IITYIIEPa 0 OIIMKAWIIET0 HECYIETO KOHCTPYKTHBHOTO 3ieMenTa (JIHHIIe SIUTHIT-

THYeCKoe (IpaBoe)):

Ly = 2448um
[TuprHa 30HBI YKPEIUICHUS:

La= ,.'DP- s— | =(3000* (22 -4,8%* = 227,2Mm

Pacuérnas IIMpUHA KOJbLA:

121: = rru'n[lj; |'ID1:- |5y +5—¢ ] = min{100; (3000 * (22 + 22 — 4,8 = 100MM™m

JI1st HakJ1aTHOTO KOJIbIIA:

['3]2

Tg = m{l,n;—[—]-} =min{1.0, 272,7/272,7 )= 1
W)

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLEepa:

lyp =minfls; 05 6+ 2.0, ) (85 —C; ~Ca)} =min(0;05% (700 +2%48)* 22~ 48-0f) = Omm

PacuérHas mmprHa 30HBI YKPEIJICHUS:

Jluct
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11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

dpp =04 JD, (32—} =04*(3000*(22-48Jf =90,86mm

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l;[1 + (138,1 * (22 -4,8) *1+100*221 + 0 * (22 - 4,8 — 0) * 1) / (227,2 * (22 — 4,8))[1 + 0.5 * (709,6 — 90,86) / 227,2 + 1 * (7002*
4,8)/3000*1/1*138,1/227,2]0,8664}

=0,8664

W o=min 41,

E

o], - 2K, (-0 g o]

W =2%1%(22-4,8)*1*272,7*0,8664 / [3000 {22 - 4,8) * 0,8664]= 2,696MIIa

Dy +(s-c)- ¥
l.'i-'I 51
i
1 y -
2 :‘:_'." :\-_'_‘_\_\_‘_‘—I-
b N
i
niE|
w5 k] —
| 5%
W, ,r.r o
. ~=p

Jluct

s OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmkairee Kk Hemy oTBepeTre IItyiiep MH DN80OHe oka3biBaeT Ha HEro
= BIIMSIHHS, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MMOBEPXHOCTSMH COOTBETCTBYIOUIMX HITYLIEPOB yIOBJIECTBOPSIET YCIOBHUIO!
=

§ b= JDP (s-ch+ JDP {s—c) =(3000* (22— 4,8))"+ (3000 * (22 - 4,8)f* = 454,3um
= Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasieHue [p] = 2,696MIla

2,696MIlIa = 0,5284 MIla

o 3akiovcHUE: Y CJIOBHE MPOYHOCTH U YCTOHYHABOCTH BBHITIOTHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 Ay =050d, - dpy ) 5, =05+ (709,6 - 90,86) * 2,90¢= 0,910% M

EJ Pacnonaraemast mioiajib YKpeIruieHHs: OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z_ =138,1*(22-0,6881-4,8)*1+100*22*1+0(22-4,8-0)* 1+ 227,2* (22 -2,909 — 4,8)
m

= =0,00772%°

S A, =0,910° mM?< 0,00772 7>

s 3akioveHUe: Y cJIOBHE MPOYHOCTH BBHIMOJTHEHO

aa}

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

= PN

o
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Pac4yéT Ha NpoOYHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

PanuanbHas Harpyska, Fg: 2,952104 H
OxpyxHoit MomeHT, Mc:  OHw™m
IIpononeuerii Moment, M : O Hwm
Kpyrsmmit Moment, My OHwM
Cnurosas Harpyska, Fc:. O H

Casurosas Harpyska, R: O H
Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:

Do =Dp +5+0+3; =3000 +22+4,8+22= 3049Mm
Cpennuii pagnyc o0edalikv y OTBEPCTHS .
D,
R, =—%- =3049/2 = 1524mm
2
o 12{.-.|IR,:'S+52 i
OKBHBAJICHTHAS TOJIIIMHA 00CUANKU OKOJIO IITyIIepa MpH :

Ly ] ;sg}- T3 -C =22 +min{22 * 100 / (3049 * (22 + 22)f; 22} * 1 — 4,8 = 23,21mm

S5, = SHININgS,  —— =
D - [5+84

Cpennuii TuameTp MmTylepa:

d. =d+s +c, =700 +22+48 = 726,8uMm
d.
A, =——— =726,8/(3049*2321F = 2,732
¢ "5
PaCCTOﬂHI/[e OT Kpas mTynuepa 10 BO3MOKHOTI'O KOHIECHTPATOPpa Hanpﬂ)l(eHI/Ii/'IZ
b, = 656mm

IIpoyHoCTh OT AEHCTBUS aBIICHHUS:

_|F _ _
Fp, = ‘E‘ =|0,5284 / 2,696|= 0,196

Vcnosue npounoctu: Py £l

0,196< 1.0.YcioBre NpOYHOCTH BBITIOITHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

E-10K.00.00.00CPP
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OceBoe pacTsruBarollee yCuiue, JeHCTBYONEe Ha ITYyLep:
= (-2,95210°
YH

2 3 4 =0,6007 + 0,952 * 2,732 + 0,005196 * 2,732 (-0,001406) * 2,732 _
Co=apg+a; A +a,d “4ag-d T4a,ck +0*2.73% = 3,212

F, =-Fg =-2,95210"

JlomyckaeMoe 0ceBOe yCHIIME Ha MITYIEp U3 YCIOBHS MPOYHOCTH B MECTE TIepeCeUeH s mTyIepa ¢ obedaiikoi(A. = 2,732):

[Fol=[o] (s + %y 5q-cF max{C ;1,81 =272,7* (22 + 1% 22 - 4,8)* max{3,212; 1.81}= 1,34610° H

HapyxHblii qraMeTp HaKJIQIHOTO KOJIbLA!

Dj=d+2'51+2'12 =700 +2* 22 +2*100 544MM

= D;
= Ao = =944 / (3049 * (22 - 4,8 =4,122
;( R

[¥a}

IS 2 3 4 =0,6007 + 0,952 * 4,122 + 0,005196 * 4,122 (-0,001406) * 4,122+ 0 * _

E Ci=ag+ap-A +ay-h “+ag A +a, Ao 4909 =4,515
g JomyckaeMoe 0ceBOe yCHIIHE Ha LITYHEP U3 YCIOBHS MPOYHOCTH y BHEIIHEH KPOMKH HaKIagHOro Konbua (A = 4,122):
=

2 _ - . -
[F,_Q]= [.3].(5_ .;:| . trax {(::1?1 _31} =272,7* (22 - 4,9* max{4,515; 1.81}= 3,64310° H

S Jomyckaemoe oceBoe ycuiIue Ha IITyHep NpY HaJWYUHM HAKJIaTHOTO KOJIbLa:

2 [Fo]= min{[F,: Fou [t =min{1,34610°; 3,64310°} = 3,64310° H

Z. IIpoyHoCTh OT AEHCTBUS OCEBOW HATPY3KHU:

0

= F

= P, == =|(-2,95210%) / 3,6431C°| = 0,08104

|F

% I

2 Yenosue npounocru: £ £1

= 0,08104< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO

§ OKpyXKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA HA IITYIEP:

A M, =M _+F 1] =0+0*3510 =0Hwm

< IIpononbHbIN TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:

= =0H
= WL, =My +Fp -1 =0 + 0 * 3510 -

= M

[¥a)

Q _ 2 kY 4 =4,526 +0,06402 * 2,732 + 0,1589 * 2,732 (-0,02142) * 2,732+ 0,001035 _

E Cj—ﬂﬂ+ﬂl'1c+ﬂj'lc +ﬂ.3'1c +ﬂ.4'1c *2‘7324 —5,508
ét JomyckaeMmblit U3rubaroLnii MOMEHT U3 YCIIOBUS MPOYHOCTH B MECTE TepecedeH s mrynepa ¢ obeuaiikoit (A; = 2,732):
=

al =

=] ©

% E Jluct

N K2
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=4,19410° H

d
[Mxl] = [.j]. [5+ Ty Sq- E:F . Tt : max{Cg; 4_9} =272,7* (22 + 1* 22 — 4,8)* 726,8 | 4 * max{5,508; 4.9} "

_ ] 3 4 =4,526 +0,06402 * 4,122 + 0,1589 * 4,122 (-0,02142) * 4,123+  _
Comagtayt +ayh +ag A7 +a, 4" 0001035%4,12% = 6,289
JlonyckaeMblil H3ruOarOMii MOMEHT U3 YCJIOBHS IIPOYHOCTH Y BHENIHEN KPOMKH HaKiIagHoro Koubla (A, = 4,122):

D
[, ]=[o]-f-d*- Tz-max{cz .40} =272,7* (22 - 4,8)* 944/ 4 * max{6,289; 4.9}= 1,19710° Hm

JlomyckaeMblii I3THOAIOINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B INIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, TPpH
HAJIMYAY HAKJIQZHOTO KOJIbIIA!

[, ]= min {0 1, T =min{4,1941C° ; 1,19710°} =1,19710° Hwm
d

_ 1
RSN PR

C3=&D+al-lc+ag-lc2+a3-lc3+a4-lc" =11,84

JlonyckaeMblil H3ruOarOMii MOMEHT U3 YCJIOBHS IIPOYHOCTH B MECTE IIEpeceueH s mTylepa ¢ obevaiikoii (A, = 2,102):

A =726,8/ (3049 * (22 +1*22 - 4,8 = 2,102

[M:rl]= [o] {5+ 1y 8, -t [{Tf cmas{C,; 4.9} =272,7% (22 + 1+ 22 - 4,8 726,8/ 4 * max{11,84; 4.9)= 9,01810° H m

Cg= E|.|:|+El.1'lc+&2'lc2+&3'lc3+&4 '1-:4 = 24,37

JlonyckaeMblii H3ruOarOMii MOMEHT U3 YCJIOBHS IIPOYHOCTH Y BHENIHEN KPOMKH HakiIagHoro Koubla (A, = 4,122):
|

[M ]= [.3] . {5- g]f* : Tf*.mg.x{c3 : 4,9} =272,7* (22 — 4,8)* 944 | 4 * max{24,37; 4.9}= 4,64210° Hwm

JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B IUIOCKOCTH, TIEPIICHIUKYIISIPHOR K OCH COCyIa, IpH
HAJIMYAY HAKJIQAHOTO KOJIbIIA!

[, | = minjMyp; My | =min0.01816°; 4,64116°} = 4,64210° Hm

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

«
& IR A 4

= * b — 2 Q12 —

By = [ ] n =((0/1,19710° ) + (0 / 4,64110° )2 = 0

) L

2 I, [ M., ]

S

= VYcnoBue Ipo4HOCTH: Ty =1

o

= 0< 1.0.YcioBre IpOYHOCTH BBITIOITHEHO

IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

= 7

> Fo Fq 2 =([max(]0,196 /1 + (-0,08104)|; |(-0,08104)|;,06 / 1 — 0.2 * (- =

g A [}E'quz; F:'z', E_DE‘:I:'E +‘:Pb 0,08104)| )T+02 )1/2 0,2122
é Ecmu F, < 0,10 3HaK @, MEHAETCS Ha MPOTHUBOIIOJIOKHBIN.

ol ¢ ¢ 2

= i i P 2

. VYcnoBue mpoYyHOCTH: man | |——+ & | |.:[:| | _F _n2.@ +dd <l

m Il I -4 L]

E [ 4 [ 4

5 0,2122< 1.0.YcnoBue NpOYHOCTH BBINOJHEHO

o MakcumanbHbie TPOJIOIbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

_ 4 M2 4102 =0,5284 * (700 + 22) / (4 * (22— 4,8)) + 4 * {O- 0%/ _

< _F (d+e) ¥ Fy (3,142 * (700 + 223* (22 — 4,8)) + 0/ (3,142 * (700 +

g oy + 7 + N 5,545MI1a
= 4l o) wldes) (m-c) aldtsll-c] 227 @2-48) !

i Ecnu F, coznaet cxxumaroiiiee HanpsKeHUe, ee CIeyeT IPUHSTh PAaBHOM HYJIIO.

Q

& Venosue npounoctr: o < [5]

ét 5,545MIla < 272,7MlIla. YcnoBue IpOYHOCTH BIIIOJIHEHO

=

g =

=] ©

<! E Juct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

o] MZ+M; F
B M TF

z | =0/12,91 + (G + 092/ 1,8471CF + |(-2,95210")| / 6,7051¢° = 0,004403

Ecimu FZ pacTiaruBaromas npoJaojabHas Culia, a  —BHYTPEHHEE HU30BITOYHOE JaBJICHUEC, TO FZ U P CIeAyCeT NPUHATH PABHBI-

MU HYJIIO.

VYcnosue ycTOMUMBOCTH IITYLEPA!

|o|

+ Mﬁ +M§ +P[:l_ﬁl£1.tl

T

0,00440% 1.0.YcioBue ycTOMYMBOCTH BBITIOIIHEHO

E-10K.00.00.00CPP
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

IHryuep |1 DN150

UcxoaHble aaHHbIe
DeMeHT: MTyuep 11 DN150

Vcnosroe o6o3nauenne (metka) — [Ityrep 11
DJieMeHT, HECYIIUH ITyLED: Juumie sinunTrdeckoe (mpasoe)
Tun sneMenTa, HeCyIIEro mrynep: JHUIIE SIUTUNITHIECKOE

Tun wryunepa: [Ipoxomammii 6€3 yKperIeHns

Matepuai HECYIIEro JIeMEHTa.: o9arac

TonmyHa CTEHKH HECYILETo MIEMEHTa, S. 22 MM

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 8,1mm

Martepuan mrynepa. 09r2C GrI'OCT 19281
BHyTpennuii tuameTp mrynepa, d: 144mm

TonmuHa CTEeHKH WITyLEpa, S 12 mm

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy 5.8 Mm

Jnuna mrrytepa, |y 140Mmm

CwMmemienue mryiepa, Ry 1100Mm
VYrou nmoBopora mryiepa, 9: 0°
IMoy4eHHbIH yro1 HAKJIOHA MTynepa, y:  (-27,94) °
JlnvHa BHYTp. 4acTH mTynepa, |s: 0 MM
IIpubaBka Ha KOPPO3HIO, Csy: 0 MM

MHuHUMaJIBHBIN pasMep cBapHoro mea, A: 1 MM

Wzm) Jlucr Ne nokym. Ionmn. JHara

Jluct
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KoaddunmenTsl npoyHOCTH CBapHBIX IIBOB!
IIpononbHeIH OB WITYLEpA!

¢ =1
[IToB oOeyaiiku B 30HE BPE3KH IITYIIEpa:
¢ =1

Pacu€THblil [uaMeTp BBIMYKJIOTO SJUTUITHYECKOTO JHUIIIA!

2 2 2
p= ED_H \\’1 — 4. w Rmﬂ =3000%/ (2 * 750) * (1 — 4 * (3000- 4 * 75G) * 110C¢?/ 3000)*? = 4635mMm

Pacuér B pac4éTHbIX yCI10BUAX

YciaoBusl HATPYKEHUS !

Pacuérnas temneparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOUHOE HaBieHue, P: 0,3824 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco uimyyep

Honyckaembie Hanmpspkenus st Mmatepuana 09 2C npu temneparype T = 120 °C pacuérHble ycnoBus):

[o]= 174,5MIla
Moayab MpoaoIpHO# yrpyrocty npu temmeparype 120 °C:

E= 1,8910° MIla

Ceolicmea mamepuana wimyuepa
Homnyckaembie Hanpspkenus 1yt Mmatepuana 0902C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBus):

[o]:= 157,5MIla

«
g Monyns nponoiisHO# yripyrocti ipu temmneparype 120 °C:
=i
= E.= 1,8910° MIla
) PacuérHas TONIIMHA CTEHKH LITYEpPA:
=
E[ B ":d +2- csj
5 = =0,3824 * (144 + 2*5,8) / (2 * 157,5* 1 - 0,38p<= 0,1891mm
= 2 Joh o -p
Jonyckaemoe naBieHue Ui natpyoOka mrylepa:
=
S 2 [o] gy (Ep- sl
= [p]= = 2*1575*1*(12-5,8)/ (144 + 12 + 58=12 07MIIa
. d4s, 4o,
S
< 12,07MlIla = 0,3824 MIla
E 3akiroueHue: Y c10BUe MPOYHOCTH H YCTOIHYNBOCTH BBINOJHEHO
PacuérHbIil TMaMeTp BBIITYKJIOTO SJUTUIITHYECKOTO JHHUINA!
ol
= D? (DY—4.HY _ 4
= Dp=— -4~ """/ =3000°/ (2 * 750) * (1 — 4 * (3000- 4 * 756) * 1100°/ 3000)** = 4635mMm
P . 4 e
S| 4-H D
b= PacuérHas TOJIIMHA CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIHOJIOKEHHUS IITYIEpa:
™
M S = 2,541mm
PacuérHpiii quametp oTBepCcTHs (CMEIIEHHBIN MITYLEp HA AIUIUNITAYSCKOM JHHUILE):
«
§ _ d+2-c,
= F 2 _ * * 2 —
p 7Ry =(144 +2*5,8) /[1 — (2 * 1100 / 4638)*2 = 176,8MM
= s
é PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:
=
al =
=] ©
< E Jluct
e E-10K.00.00.00(PP 98
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5—r
dg=2-|—-02|- /D, (s =2*(22-8,1)/2,541—0.8) * (4635 * (22 19* = 2371mm
0 [ 5-_;. ] e} [: j
d, < th: Yci10BHE IPOYHOCTH BBINOJTHEHO

PacuérHas anvHa BHEIIHEH YacTu mTyIepa:

lip =mjn[11; 1.35. \.'r(d+3-csj-|:51—'35)] = min{ 140; 1.25 * ((144 + 2 *5,8) * (12 - 5,8/} = 38,82Mm

OmHnouwienus 00OnyCKaemuviX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mrynepa:

1= m:in{l,lil; L[Z—]lj} =min{1.0, 157,5/ 174,5}= 0,9026

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

Ly = mjn{lg, 0.5 q.,l'llid+ 2, ]-[53 - C, —I:sl:l] =min{0; 0.5 * (144 +2*5,8) * (12-58-0f} = Omm
IuprHa 30HBI YKPEIUICHUS

Lo= ,.'DP- 5— cj = (4635 * (22 — 8,1)}* = 253,8MMm

PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' =L, =253,8um

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHS:

de =II|.4-,|IEP 8—0C) =0.4*(4635*(22-8,1f = 101,5mMm

1+]-1p R R A PO P P e o
IP-(S— cj
1

-d d+72.
1405 I Al S )

W o=min 41,

E

g lp Dy o
;[ =min{1; [1 + (38,82 * (12— 5,8) * 0,9026 + 0* B0 + 0 * (12 — 5,8 — 0) * 0,9026) / (253,8 * (228:1))] / [1 + 0.5 * (176,8 — 101,5) / 253,8 + 2(144
a +2*58)/4635*1/1*38,82/253,8]0,9163}
= =0,9163
=
o
=
2K (s-c) -q:u-[nj]

[p]P = W =2+%2%(22-8,1)*1*174,5*0,9163 / [4635 (22 — 8,1) * 0,9163] = 1,913MIIa
o D+ |:s— c:] ¥
1]
= Honyckaemoe masnenre [p] = 1,913MIla
<! 1,913MIlIa = 0,3824 MIla
" 3akmoueHne: Y cJ0BHE MPOYHOCTH H YCTONYMBOCTH BBINOJTHEHO
E [Tnomans, HeoOXoaANMas AJIsl YKPETUICHNST OTBEPCTHSL:
= Ay =050y - dog ) 5 =05+ (76,8 - 1015) * 2,541= 0,956110°% w2
é Pacrionaraemast mioiaab YKperuieHHs OTBEPCTHS:
; Ay =ly -[sl—s]P— c5]-11+13.P 8y K tly -[:53—c5—c51)-13+lp -[s— 8p — c]
g =38,82 * (12— 0,1891 - 5,8) * 0,9026 + 0 * 0 * 06-* (12 — 5,8 — 0) * 0,9026 + 253,8 * (22 —2,5418;1)

= 0,003094v°
< A, = 0,956110* M < 0,003094v>
§ 3axmoucHne: Y cJ0BHE MPOYHOCTH BbIMOJTHEHO
S
g Pacyer Ha nmpoynocts mo MKD
=
=
o
=
g
2l o
<! E Jluct
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Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

IToamucek 1 nata

MuB. Ne moi.

19746.4

Pac4yéT B pac4€THbIX yCroBuAX

YciaoBus HATPY/KEHUS

Pacuérnas temneparypa, T: 120 °C

PacuérHoe BHyTpeHHee u30biTOYHOE AaBieHue, P 0,35MIla

Harpy3ku Ha mTyuep (B cucTeMe KOOPAMHAT annapara):

Fy, H Fy, HF,, HM,, HmvMy, Hm |M;, HMm
4000400057002900 (2900 (4100

Jonyckaemble HanpsikeHus1 B cooTBercTBUU ¢ 'OCT P 52857.1-2007

YpoBeHb pazouBku - 1
Koaddunpmenr 3anaca, yuursiBaromuii yposens pazousku: Ky = 1,3

Csolicmea mamepuana 31eMeHma, Hecyuyezo wmyyep
Homunanenble nonyckaeMsle HanpspkeHus it marepuana 09'2C npu remneparype 120 °C:

[=],

[s] = = 174,5/1,3 = 134,2MIla

m
Moayine npopoiibHO# yripyrocti nipu temmneparype 120 °C:

E= 1,8910° MIla

Ceolicmea mamepuana wimyuepa
Howmunanensle nonyckaemsle HanpsbkeHus 1t Mmarepuana 092C GrI'OCT 19281npu temneparype 120 °C:

[o],

[s], = — 157,5/1,3 = 121,2MIla

m
Monyns npopoiibHO# yripyroctu pu temmneparype 120 °C:

E;= 1,8910° MIla

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

IToamucek 1 nata

MuB. Ne moi.

19746.4

b

Puc. 1. Koneuno-a3meMeHTHAS MOZCJb y3J1a BPE3KU

g |

=
=y
Ll

P o Lo
gl e MR e g he ]

v

Puc. 2. DxBHUBalIeHTHBIE M€M6paHHI)I€ HaIps>KEHUA OT COBMECTHOI'O ,HeﬁCTBPIﬂ CHJI U 1aBJICHUA, Mlla.

3aKIr04YcHHE:

Jist Hecytero sneMenTa  Tmime: = 82,41 MIla < 1.5[s] = 201,%MIla.
Ycnosue npounocty BBITIOJTHEHO.

Just mirynepa  Tmamee = 116 MIla < 1.5[s} = 181,8MIla.
VYcenosue npounoctu BBITIOJIHEHO.

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara

Jluct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.
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R

|
Sif
=l

—
]
Ja

A

Puc. 3.06mue (MeMOpaHHbIC U U3rHOHBIC) HATIPSDKCHHS Ha BHELIHE# noBepxHocTH, MITa.
3aKIr04eHue!

Jliist Hecyero aeMeHTa  Tghme: = 159,4 MIla < 3[s] = 402,MIla.
Ycenosue npounocty BBITIOJTHEHO.

T mrynepa  Omkh mae = 287,7MIla < 3[s = 363,7MIla.
Ycenosue npounocty BBITIOJTHEHO.

P Ll
RPN

|
Lt Ol
SR
[ [ )

A

Puc. 4. O6uue (MeMOpaHHbIC U U3rHOHbBIC) HATIPSDKCHHS HA BHYTpeHHEH moBepxHocTH, MITa.
3aKIIr04eHue!

st Hecyero aeMeHTa  Ogh mee = 115,21 MIla < 3[s] = 402,9MI]a.

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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VYenosue npounoctu BBITIOJIHEHO.

T mryuepa  Omp pee = 240,9MIla < 3[s = 363,7MIla.
Ycnosue npounocty BBITIOJTHEHO.

Oomee 3akar049eHue. Y CJOBHUS MPOYHOCTH BbINMOJTHEHBI.

.El,onycxaeMble nHanBuayasibHble Harpy3kum Ha wrtyuep npn otTCytCcTtBuUn
OEenNCTBUA OCTalNbHbIX, BKINOYasa AaBrieHue

FoH |F,H [F,H  |M,Hwm|My, Hwu[M, Hwu|p, MIla

1,32210°|2,30310% [2,78210% |1342 |6059 |6072 [1,035

Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

* HpI/I MPCBLIIICHUN JII000r0 KOMITOHEHTA Tpe6yeTC${ YCUIICHUE BPEC3KU, R105(000) YMEHBUICHNUEC HAI'PY3KHU

[lonyckaemble Harpy3Ku Ha LUTyLiep NPy pacy4eTHOM AaBNeHUn

Fo H |Fy, H|F, H|M,Hwm|My, Hwu [M,, Hwu |p, MITa
2,18710|3810(4602[222  |1002 [1005 [0,35

*k HpI/I MPCBLIIIICHUN OAHOTO UJIM HECKOJBbKUX KOMIIOHCHTOB HGO6XO,HI/IM L[OHOHHHTGHLHLIﬁ pacqéT Ha MpOYHOCTb

PacuéT B pacuéTHBIX ycJI0BUSAX (HAPYKHOE TaBJIeHHE)

YciaoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 180 °C

PacuérHoe Hapyx)HOe m30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (Hapy»KHOE qaBie-
HuEe)):
[o]= 167MlIla
Moayab mpoaoapHO# yrpyroctu mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceoilicmea mamepuana wimyuepa
Honyckaembie Hampspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temmneparype T = 180 °C pacuérHbie ycioBust
(HapyxHOE HaBieHUE)):

[0]:= 150MIla
Monyns npopoiibHO# yripyroctu ipu temmneparype 180 °C:

E;= 1,8310° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

p-(d+2-csj

=0,21* (144 +2*5,8) / (2* 150 — 0,21= 0,109MmMm
2 zh-np

S]p=

I[OHYCKaeMOC HApYKHOE JABJICHUEC U3 YCIOBUS IIPOYHOCTH:

: d | d
Ell=m.1n{1 0,045 —. —} = min{1.0, 9.45 * 144 / 140 * (144 / (100 * (12 - §¥%} =1
1 Y100 -(sy - o)
JIuct

E-10K.00.00.00CPP 103
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£
<
& . =11 _
= = ﬂun{l,lil; } =min{1.0, 150/ 167}= 0,8982
p ]
E Pacuérnas qyvHa BHyTpeHHEH 4acTH LITyIepa:
=
é lap = man13; ns. 4(d+ 2, j.(53 -, —'351)] =min{0; 0.5* (144 +2*5,8) * (12-58—-0% = Omm
[TuprHa 30HBI YKPEIUICHUS:
=
E‘ Lo= ,.'DP- s—¢] = (4635 * (22 - 8,1))> = 253,8mMMm
<! PacuérHas mpuHa 30HBI YKPCIUICHHS
2 1, =L, =2538uwm
=
PacuérHblil TuamMeTp OTBEPCTHS, HE TPEOYIOUIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
%
% de =04. b 8—0C) =04~*(4635*(22-8,1F = 101,5Mm
S
2
2 1+]-1p R R A PO P P e o
. 1y -(S— cj
¥ o=mitql; 1 113 3
< - +2 -
& 1405 L R
;[ P Dyp lp
3 =min{1; [1 + (38,82 * (12— 5,8) *0,8982 + 0 * 00 + 0 * (0 — 2 * 5,8) * 0,8982) / (253,8 * (228,1))] / [1 + 0.5 * (176,8 — 101,5) / 253,8 + 2 144
E +2*5,8) /4635 * 38,82 / 253,8% 0,9161}
=
é =0,9161
=
g =
=] ©
< E Juct
é — E-10K.00.00.00CPP 104
~ Wzm) Jlucr Ne nokym. Ionmn. JHara

I[OHYCKaeMOC Hapy>KHOC NaBJICHUC JIA nany6Ka mTyuepa u3 yciioBusd YCTOfIQHBOCTH:

(o], - 202 107°E, _E_[IDD (8, c,)
=

25
p } = 20.8*10°*1,8310°* 144 / (2,4 * 1 * 140) * (100 * (12 — 5,8) / 142° =62,75MIla

ﬂ}-.- . Bl 11
I[OHyCKaCMOC Hapy>XHOC MTaBJIICHUEC JJIA nany6Ka HITyHEpa U3 yCJI0BUS IIPOYHOCTH.

_ 2ol s -

[P]n d+|:51— '3521

2*150* (12 -5,8)/ (144 + 12 - 5,8=12,38MIla

12,38/ (1 + (12,38 / 62,78}? =12,15MIla

12,15MlIla = 0,21 MIla
3axmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
Pacu€THblil [UaMETp BBIMYKJIOTO SJUTUITHYECKOTO JHUIIIA!

2 2 2
Dp = 5 '\(1— 4074 HT) Ry =3000°/ (2*750) * (1 - 4 * (3000 4 * 750) * 1100’/ 3000)** = 4635mm
2-H

PacuérHpiii quametp oTBepCcTHs (CMEIIEHHBIN MITYLEp HA AIUTMNITAYSCKOM JHHUILE):

d+2-c,

Dp

PacuérHas [uyiMHa BHELIHEH YacTH WITylepa;

2 = * * 2 —
_[E'Rn{] =(144 +2+*5,8)/[1 - (2* 1100/ 4638)"? = 176,8Mm

lip =mjn[11-, 1.25. \flid+2-|:sj-lisl—|:sj] = min{ 140; 1.25 * (144 + 2 * 5,8) * (12 - 5,8} = 38,82mm

OmHnouwienus 00nycKaemovix HANPANCEHU

Jlis BHEIIHe! yacTu mTynepa:
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=
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=
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=
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=
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%

E Fy, H|Fy, H[F,, HM,, HmM|M,, H™m |M,, Hwm

= 4000400057002900 (2900 4100

z

o Jlomyckaemble HanpsikeHus: B coorBercTBun ¢ 'OCT P 52857.1-2007

= VYpoBeHsb pa3ouBku - 1

i Koaddunumenr 3anaca, yaursiBaromuii yposens pazousku: Ky = 1,3

Q

=

% Csolicmea mamepuana 31eMeHmMa, HeCyuyezo wmyyep

= HomunanbHble qonyckaeMbie HanpsokeHus st marepuana 09 2C npu remneparype 180 °C:

=

2l

<! § Jluct
g — E-10K.00.00.00CPP 105
~ Wzm) Jlucr Ne nokym. Ionmn. JHara I

2K (s-0)-[o]
G

I[OHYCKaeMOC Hapy>XHO€ JIaBJICHUC!

[e}

[[F']p T =1,83/(1+(1,83/0,46268)"2 = 0,4485MIla
+

[l

rae [P]e — nonyckaemoe Hapy»KHOE JaBJCHHE B peaeax yIpyrocTH IJisl QJIEMEeHTa, HeCyIero mryuep (cM. pacuér aje-
menTa “ JlHuie suntudeckoe (mpasoe)”)

Homyckaemoe nasienue [p] = 0,4485MIla

0,4485MTIla = 0,21 MIla

3axiroyeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJTHEHO

W =2%2%*(22-8,1)*167 *0,9161 / [4635 + (228;1) * 0,9161] = 1,83MIIa

Pacyer Ha npoynocts mo MKD
Pac4éT B pacUYe€THbIX yCrioBusxX (HapyxHoe aaBrneHue)

YciaoBus HATPY/KEHUS

Pacuérnas temneparypa, T: 180 °C

PacuérHoe HapyxHOe u30bITOuHOE AaBncHue, P: 0,21MIIa

Harpy3ku Ha mrynep (B cucTeMe KOOPAHHAT annapara):
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[=],

[s] = = 167 /1,3 = 128,5MIla

m
Monyns nponoiibHO# yripyroctu nipu temmneparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Homunanensle nonyckaemsle HanpsbkeHus 1t Mmarepuana 092C GrI'OCT 19281npu temneparype 180 °C:

[5],

m
Monyns npopoiibHO# yripyroctu ipu temmneparype 180 °C:

E;= 1,8310° MIla

= 150/1,3 = 115,4MIla

[sh =

Puc. 1. Koneuno-aneMeHTHAsI MOJIEINb y3J1a BPE3KH

E-10K.00.00.00CPP
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Puc. 2. DxBHUBalIeHTHBIE M€M6paHHI)I€ HaIps’KEHUA OT COBMECTHOI'O ,HeﬁCTBHﬂ CHJI U 1aBJICHUA, MIla.

B A
O il g
R =t W AT Y

A

3aKIr04YcHHE:

Jnst wrynepa Ol mer =

(L1 L8 Pt Lo )

(8L N}
St
i

A

st Hecy1ero aneMenTa Tl mar

= 62,77 MIla < 1.5[s]= 193, MIla.
Ycenosue npounocty BBITIOJTHEHO.

97,03 MIla < 1.5[s} = 173,5MlIla.
Ycenosue npounocty BBITIOJTHEHO.

Puc. 3.06mue (MeMOpaHHbIC U U3rHOHBIC) HATIPSDKCHHS Ha BHELIHEH nmoBepxHocTH, MITa.
3aKIIr04eHue!

st Hecyiero anemMenTa  Tgh mw =

104,4MIla < 3[s]= 386,MIla.

JIuct

Ne nokym.

TTopi.
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E-10K.00.00.00CPP

Jluct

107




VYenosue npounoctu BBITIOJIHEHO.
T mrynepa Oy mae = 236 MIla < 3[s]; = 347,1MIla.

Ycnosue npounocty BBITIOJTHEHO.

.

Puc. 4.06iue (MeMOpaHHbIe U H3rMOHbIE) HANPSHKEHHS Ha BHYTPEHHEH oBepxHocTH, MIla.
3aKIoveHue:

Jliist Hecyiero aeMeHTa  Ophmye = 128 MIla < 3[s] = 386,3MIla.

s VYcnosue npounoctu BBITIOJIHEHO.
<
;[ T mrynepa  Upp mee = 214,8MIla < 3[sh = 347,IMIla.
5 VYcnosue npoynoctu BBIITIOJIHEHO.
S
E
= Of1ee 3aKiI104eHne. Y CI0BHsI IPOYHOCTH BHINOJIHEHBI.
=
3 D,opycxaeMble MHAMBMAYarbHbIE Harpy3Kku Ha LWTyLiep Npu OTCYTCTBUM
= AEeNCTBUA OCTalNbHbIX, BKINO4Yasa gaBrneHune
%
Eg F H Fy, H F, H My, Hm [My, Hw™ [M;, Hw™m |p, MIla
= 1,26110° [2,19810" [2,65510" |[1281 [5782 [5795 |[(-0,9875)
%
% * [Ipy NpeBBILICHAHN JTI060T0 KOMIIOHEHTA TPeOyeTCsl YCHUICHHE BPE3KH, JIN00 YMEHbLICHHE HArPy3KH
S
§ [lonyckaeMble Harpy3ku Ha LUTyLiep NpU pacyeTHOM AaBNeHUN
2]
Fy, H Fy,H|F;, H[M,, H™m [My, Hw™m [M;, Hw™m |p, MIla
g 2,48310" [4326|5226|252,1 (1138 1141 |(-0,21)
=
=
2 ** TIpy NpeBBILICHAN OJHOTO WIIH HECKOJIBKUX KOMIOHEHTOB HEOOXOANM JOMOJIHUTEIBHBII pacuéT Ha IPOYHOCTh
=
S
= Pacuér B ycioBusix ucnbiTanuii (I'maponcnbITanmns)
=
sl s
<! E Jlucr
8| = E-10K.00.00.00(PP 108
~ Nsm) Jlucr No noxym. TTopi. Jlara I
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YciaoBus HATpY KeHUs IPU UCHBITAHUSIX:

Pacuérnas temneparypa, 1. 20 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE HaBienue, P: 0,5333 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo wimyuep
Honyckaembie Hampspkenus st Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBus rHAPOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yripyrocty npu remneparype 20 °C:

E= 1,9910° MIla

Ceolicmea mamepuana wimyuepa
Jonyckaemble Hanpsokerus s marepuana 09M2C GrI'OCT 19281upu temneparype T = 20 °C ¢ciioBust THAPOUCIIBITA-
HMUIA):
[0]= N* Repc/ e = 1¥280/11 = 254,5MI1a
Monynes npogoiibHO# yrpyrocty mpu remneparype 20 °C:

E;= 1,9910° MIla
PacuérHas TONIIMHA CTEHKH LITYIEPA:
B -Iid +2- cs:l
= =0,5333* (144 + 2*5,8) / (2 * 254,5 * 1 — 0,53B:= 0,1632um
2-oh-p-p
JlomyckaeMoe naBieHue ISl maTpyoKka mrymepa:
2 [=]1-91-(51-0s)
[p]=—— -
+8 40,
19,51MlIIa = 0,5333 MIla

3aknoueHue. Y cJI0BHE MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbITIOJTHCHO
Pacuérnprit JAUAMETP BBIITYKJIOTO JUIMNTUYCCKOTO JHHUINA!

= 2*2545*1*(12-5,8)/ (144 + 12 + 5,8=19,51MIla

D? (D*-4.H* _ 4

p=o— -4 ———= Ry =3000%/ (2 * 750) * (1 — 4 * (3000— 4 * 750) * 110¢% / 3000)*? = 4635mMm
2-H

PacuérHas TONIIMHA CTEHKH HECYIIETro 3JIEMEHTA B MECTE PACIIOJIOKEHHUS IITYIEpa:

S = 2,267mm

PacuérHpiii quametp oTBepCcTUs (CMEIIEHHBIN MITYLEp HA AIUTUNITAYCCKOM JHHUILE):

d+2-c,

[2 Ry T =(144 +2*5,8) /[1 - (2 * 1100 / 4638)*2 = 176,8MM

Dp

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

51

d, < dy: YcaoBue MpoYHOCTH BBINOJTHEHO
PacuérHas nnvHa BHEIIHEH YyacTu mTyIepa:

dy =2 -[E— IZI,E] JDp (8- 6) =2%((22-81)/2,267-0.8) * (4635 * (22 49" = 2707mm

Iip =mjn[11; 1.25. J(d+ 2-'25]-(51—'35:1] = min{ 140; 1.25 * ((144 + 2 * 5,8) * (12 - 5,8 = 38,82Mm

OmHnouwienus 00nycKaemuvixX HANPANCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

1= ﬂﬁn{l,ﬂ; %} =min{1.0, 254,5 / 272,7}= 0,9333

Jluct
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<
= Pacnonaraemas minomans YKperuieHus OTBEPCTUS:
=~
i Ay =1y -[sl—s];,— CS]-';{_1+12P 8y Katly -(53—c5—cslj-13+lp -[s— fp — c]
)
E =38,82*(12-0,1632-5,8)*0,9333+0*0* 06* (12—-5,8-0) * 0,9333 + 253,8 * (22 —2,2678;1)
E =0,003171v’
A;=0,852910* m”<0,003171m°

- 3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJHEHO
¥
>
=
%
0
T
=
%
0
T
=
s
<
™
m
<
&
<
=
=
-
)
=
=i
=
o
=
=
al =
=] ©
< E Jlucr
g E-10K.00.00.00CPP 110
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PacuérHas [uiMHa BHYTpEHHEH 4acTH IITYyLepa:

13P=mjn{13; D.S-J{d+2-csj.(s3_.:;5_.:;51)] =min{0; 0.5* (144 +2*58) * (12-58 -0 = Omm

IMuprHa 30HBI YKPEIUICHUS !

Lo= ,.'DP- 5— cj = (4635 * (22 - 8,1 = 253,8MMm
PacuérHas mmprHa 30HBI YKPEIJICHUS:
11:' = L,:, = 253,8mm

Pacuérnbrit JAUaAMETp OTBEPCTUS, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

de =II|.4-,|IEP {5—c) =0.4*4635*(22-8,1Jf = 101,5mm

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l; [1 + (38,82 * (12— 5,8) *0,9333 + 0 * 60 + 0 * (12 — 5,8 — 0) * 0,9333) / (253,8 * (228:1))] / [1 + 0.5 * (176,8 — 101,5) / 253,8 + 2(144
+2%58)/4635*1/1*38,82/253,8]0,9181}

=0,9181

W o=min 41,

E

o], - 2K, (-0 g o]
Dp+ (s-c)-¥

Honyckaemoe nasnenue [p] = 2,996MIla

2,996MIIa = 0,5333 MIla

3akmouecHue; Y cJa0BUe MPOYHOCTH U YCTOMYMBOCTH BBLINIOJIHEHO

[Tnommans, HeoOXoaUMast JUTs YKPEIJIEHHUS OTBEPCTHS:

W =2%2%(22-8,1)*1*272,7*0,9181/[4635 22 - 8,1) * 0,9181]= 2,996MIIa

Ay =050 - do) 5, =05+ (1768 1015) * 2,267= 0,852910* w2




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Htynep LT1 DN100

Mryuep LT1 DN100
rynep LT1

Obeuaiika HUIMHIPUYECKAS

Obeualika HUIMHIPUYECKAS

[Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

091r2C GrI'OCT 19281
94MmMm
10 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy 5.35Mu

Juuna mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

3500Mmm

6000MM
O o
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct
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Hazpanue mrynepa: Mrynep UC DN50

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUEPE: V- 551 Mm

VYrox f3: 0°
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =3000mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,3788 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Homnyckaembie Hanpspkenus 1yt Mmatepuana 0902C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBus):

[0],= 157,5MIla
Monyns nponoiibHO# yripyroctu pu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3788 * (94 + 2 *5,35) / (2 * 157,5* 1 — 0,378¢= 0,126 1mm
2ooh g -p
Jlomyckaemoe naBieHue ISl maTpyoOKka mrynepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

13,4MTIla = 0,3788 MIla
3axiroyeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*157,5*1*(10-5,35)/ (94 + 10 + 5,35=13,4MI1a

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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g
<
= 1. = Lu = 227,2um
= P
) PacuérHblii TuamMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
=
=]
5 de =04. b 3—C) =0.4+*(3000* (22 -4,8}F = 90,86MMm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
©
> 1. le—¢
= V = mindl, T ( . ]2 1
- +2-c
j 1+|:|_5.d1’ TLE, I S
E Ip Dp 91 Ip
- =min{1; [ + (27,58 * (10 — 5,35) * 0,0026 + 0 * 60 + 0 * (10 — 5,35 — 0) * 0,9026) / (227,2 * (224,8))] / [L + 0.5 * (104,7 — 90,86) / 227,2 +1
=z, (94 +2*5,35)/3000*1/1*27,58/227,2]0,9951}
2 =0,9951
=
=
3 E-Kl-(s—c:]-q:u-[nj]
m [p]P = T =2%1%(22-4,8)*1*174,5 *0,9951 / [3000 22 — 4,8) * 0,9951]= 1,98MIIa
DP +|:s— c:]-?
<
=
<
=
=
[¥a}
Q
=
=
=
=)
=
=
g =
=] ©
<! E Jluct
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Dy =D =3000mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 3,26mMMm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+4-C; =94+2%535=104,7um

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

g
dy =2 | —-0E|- [=- =2*((22-4,8) /3,26 —0.8) * (3000 * (22 — H¥ = 2034
0 [SP ] .EEP (=-c) («( ) )*( (22-3 MM
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 fid+ E-CS)-[SI—ES)] = min{ 3500; 1.25 * (94 + 2 * 5,35) * (10— 5,33} = 27,58mm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 157,5 / 174,5)= 0,9026

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

lig =11]an13; D_ﬁ.\,‘(mg.csj.(ﬁ_.;5_.;51]] =min{ 0; 0.5 * (94 +2*5,35) * (10 - 5,35 - Gf} = Omm

[[Iupuna 30HBI YKpEIICHUS:

Lp= ,u'DP- §— ] =(3000* (22 - 4,8)* = 227, 2mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA 10 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1nIn-
THYEeCKOE (JIEBOE)):

L, = 863MmMm
PacuérHast mupuHa 30HbI YKPEIUICHUS:




g PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P

& 52857.3-2007
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; PaguansHas Harpyska, Fr:  1201H

E[ OxpyxHoit MomeHT, Mc:  OHwM

é Ipononererit Moment, M : 0 Hwm
Kpyrsmmii moment, My: OHwM
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OTBepCcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiree kK Hemy oTBepetre tymep UC DN50He oka3piBaeT Ha HEro BIIHs-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSIMHU COOTBETCTBYOILIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,98MIla

1,98MIla = 0,3788 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO
[Tnotaae, HeoOXoAUMast TSl YKPEIICHHS OTBEPCTHS:

Ay =050y - dop) 5 =0.5% (1047 - 90,86) * 3,26= 0,225510% M2

Pacrnonaraemast miormans yKpeIieHUs: OTBEPCTHS:

Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
=27,58 * (10 - 0,1261 - 5,35) * 0,9026 + 0 * 0 *00 * (10 — 5,35 - 0) * 0,9026 + 227,2 * (22 —3,264,8)

=0,00327¢°
A, = 0,225510* m?< 0,003279M2
3akmroueHre: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO




Cuaurosas Harpyska, Fc:. O H

Casurosast Harpyska, F: O H
OKBHBaJICHTHAs TOJIIMHA 00CUaiiKi OKOJIO IITyIIepa:

5, =8-¢ =22-48=172mm
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
Dy =Dy +3+C =3000 +22+4,8=3027mm

CpenHuii qraMeTp mTymnepa:

d, =d+s;,+c, =94 +10+535 =109,3mm

d
A, =———— =109,3/(3027 *17,2f = 0,4793

e 5
PaccrosiHue OT Kpas mTynepa A0 BO3MOXKHOTO KOHIIGHTPATOPA HAMPSKCHUI:
b, =521mm
Cpenuuii pagnyc o0edaiiki y OTBEpCTHS

D,

R, = — =3027 /2 = 1513mm

IIpouHOCTH OT NEHCTBUS AaBIICHUS:

_ B _ _
Py = ‘E‘ =|0,3788/1,98|= 0,1913

Yenosue npounoctu: b £1

0,1913< 1.0.YcnoBue NpOYHOCTH BBITOJHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

£
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™
m
FE =_F =-1201 o
< z R 1201)H
=
= g,
= A= — =109,3 / (3027 * (22 — 4,8F =0,4793
. fz-c
g [
= — * * *
_ 2 3 4 =0,6007 + 0,952 * 0,4793 + 0,005196 * 0,4798 (-0,001406) * 0,4793+ _
éf Ci=ag+apA +ag-h “+ag-h  +a, A" 5404703 =1,058
JlonyckaeMoe 0CeBOE yCHIIME Ha ITYLEP MPH OTCYTCTBUU HakiaaHoro konbua(A. = 0,4793):
=
2
% B Jlucr
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[F=]= [,3].(5_.;)3 max{C 181} =174,5* (22 - 4,8)* max{1,058; 1.81}= 9,34410" H

IIpo4HOCTB OT AEUCTBUS OCEBOM HATPY3KU!

=|(-1201) / 9,34410* | = 0,01285

Venosue npounoct: ¥, £1

0,01285< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO

OKpy’XKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:
M, =M +F_ 1, =0+0*3500 =0H ™

TIpononbHbIN TPUBECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITyLEP:

MY =ML+FL'11 =0 + 0 * 3500

, 4 =4526+0,06402 * 0,4793 +0,1589 * 04798 (-0,02142) * 04793+ =
*tag A 0,001035 * 0,479 4,591

JlomyckaeMbIil U3rMOAONIMI MOMEHT, ICHCTBYIOIIN Ha MITYLED B INIOCKOCTH, TIEPIICHANKYIIAPHON K OCH COCY/Aa, TIPH
OTCYTCTBUH HaksagHoro koibia (A = 0,4793):

2 E
C2=&D+al'lc+az'lc +a3-lc

[Mx ] = [,j]. {5 . .:]ﬂ . th . max{ . 4_9} =174,5* (22 — 4,8)* 109,3 / 4 * max{4,591; 4.9)= 6915H m

a 3 1 _
Cg=ag+a;-d +a,- A “+a; 4 48,47 = 5,511
JlomyckaeMbIil H3rMOAONIMI MOMEHT, ICHCTBYIOIINI Ha IITYLED B INIOCKOCTH, TIEPIICHANKYIIAPHON K OCH COCY/AQ, TIPH
OTCYTCTBUH HaksagHoro konbia (A = 0,4793):

[M}.]= [.3]. {5 _.:]2 de maz{C;; 4,9} =174,5* (22 — 4,8)* 109,3 / 4 * max{5,511; 4.9)= 7778H m

IIpoYHOCTH OT MEHCTBUS U3THUOAIOIINX MOMEHTOB:

2 2
I )
By = H r =((0/6915%+ (0/ 777852 = Q
" [[I'”'Ix ]] +[[MY]]

g
<
=i
i VcnoBre IPOIHOCTH: &, =1
g 0 < 1.0.YcnoBue NpoYHOCTH BBHITIOJTHEHO
E{ TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:
= 2
2 & = - (- —0.2* (- =
D _ P 2 =([max(]0,1913 /1 + (-0,01285)|; |(-0,01285)P,L913 /1 — 0.2 * (
= i U?*@z ol l—-02-% ED] +P%  0,01285)] )f+0? )2 0,1939
4
E
o Ecmu F, < 0,10 3HaK @, MeHsAETCS Ha NPOTUBOIOIOKHBIH.
S
e 2
= T Ty 2
~ Yenosue npouHocTh: || max | |——+ &, -,|.:[:.z|-, M, Y- +di €1
Z Oy Oy
o 0,1939< 1.0.¥YcoBue MPOYHOCTH BBIIIOJIHEHO
= MaxkcumanbHBIC POJOIBHBIC PACTATHBAONINE HATIPSHKCHUS B IITYIEPE:
s
s -(d+s ) 4. |'M§+M2 F =0,3788 * (94 + 10) / (4 * (10 — 5,35)) + 4 * {o- 092/ _
m 5y = F 1 + = 7 + z (3,142 * (94 + 10§* (10 — 5,35)) + 0/ (3,142 * (94 + 2 118MIla
40s ) m(das ) (n-c.) a-ld+s)lo-c,] 107 00-539) '
s Ecnu F, coznaeT cxxumaroiiee HanpsKeHUe, ee ClieyeT IPUHSITh PaBHO HYJIIO.
[a]
;[ VcinoBue povHOCTH: T = ['3]1
§ 2,118MIla < 157,5MIla. YcinoBue NpOYHOCTH BBIIIOITHCHO
= My + M
é |p| n * L [Fz| =0/13,4 + (G + 092/ 5333 + |(-1201)| / 5199= 0,231
T CH
=
ol =
=] ©
<! E Jluct
8| = E-10K.00.00.00PP 116
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Ecnu F, pactsaruBaromas npogoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,231< 1.0.YcioBre yCTOWYHBOCTH BBIMIOJIHCHO
Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YcioBus HATPYKEHUS

Pacuérnas remneparypa, 1. 180 °C

PacuérHoe HapyxHOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (HapyXHOE qaBie-
HuEe)):
[o]= 167MlIla
Momyab mpoaoapHO# yrpyrocty mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Homyckaembie Hampspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temmneparype T = 180 °C pacuérHbie ycioBust
(HapyxHOE HaBieHHUE)):

[0] 1= 150MIla
Monyns npopoiibHO# yripyroctu ipu temreparype 180 °C:

E;= 1,8310° MIla

Jluct

g PacuérHas TONIIMHA CTEHKH LITYLEPA:
=
= B (d +2- ':s:] . . . .
» Sy, = =0,21* (94 +2*5,35) / (2 * 150 — 0,21= 0,07334vm
2 ZlEh-p
E[ JomyckaeMoe HapyKHOE JaBJIEHUE U3 YCIOBHS MMPOYHOCTH:
o
a . d 4
By=minall, 945 . — | ——————L = min{1.0,9.45 * 94 /3500 * (94 / (100 * (10 - 5)p§3 =0,1141

- I Y100 -(sy -
=
LEE I[OHYCKaeMOC Hapy’>KHOC NaBJICHUC JIA nany6Ka mTyuepa u3 yciioBus YCTOfIQHBOCTH:
ol 5 a5
= _20EA0TE) d (100 (sy-cy) _ 20.8*10°* 1,8310°* 94 / (2,4 * 0,1141 * 3500) * (100 * (10 — 5,3694 _
o [pl. = = = 25 =20,32MIla
T ng By 1) d )
=
=z JlomyckaeMoe Hapy>KHOE JaBJICHHE I NMaTpyOKa IITyIepa U3 YCIOBUS MPOYHOCTH:
& _ 2]y s - o)
= [Pln = ——————— = 2+150*(10-5,35)/ (94 + 10 - 5,35=14,14MI]a
= d4(sy -]
=
[a~]
[}
/M [0]=

= 14,14/ (1 + (14,14 / 20,3%)}? =11,61MIla
g
g
= 11,61MIlIa = 0,21 MIla
5 3aximodyeHre. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
E PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eYaiiku:
=
= Dp =D =3000mm
PacuérHprii JAUaAMETP OTBCPCTUS (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/Iﬂ):

=
g =
=1 B
= PN

o
= — E-10K.00.00.00CPP 117
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

d, =d+2-C, =94+2%535=104,7um

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =m_1'n[11; 1 25, \I.f(dJ,g..:sj.(sl_.;sj] = min{ 3500; 1.25 * ((94 + 2 * 5,35) * (10 — 5,35} = 27,58mm

OmHnouwienus 00nycKaemovix HANPANCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

¥ = mjﬂ{m; L['j_]lj} =min{1.0, 150 / 167}= 0,8982
=3

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:

lag = mjn{l3; 0.s. J(d+ 2o, )55 —c, —u::ﬂj] =min{ 0; 0.5 * (94 + 2 * 5,35) * (10 — 5,35 — G} = Omm
[[Inpuna 30HBI YKpEIUICHUS:

Lo= ,.'DP- s—¢] =(3000* (22 —4.8))% = 227,2vMMm

PaccTosiHMe OT HAPYKHOM MOBEPXHOCTH INTYIIEPA 10 OJIMKAWIIETO HECYILETO KOHCTPYKTHUBHOIO diieMenTa (JIHUIIE SIUTHIT-
THYEeCKOe (JIEBOE)):

L, = 863MmMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' = L,:, = 227,2MM
PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJHATEIBHOTO YKPETIIICHSI:

o =04 /Dy (5—C) =04*(3000*(22-48)f =90,86Mm

1+11p'(51—Csj'?li’,l"‘i:»p'52'12"‘131:.":53—'35—'351)'13
IP-(s—cj

-d . 1

PRI . BRIl e

W o=min 41,

E

P DP 1P

=min{l; [1 + (27,58 * (10 — 5,35) * 0,8982 + 0 * §0 + 0 * (0 — 2 * 5,35) * 0,8982) / (227,2 * (224,8))] / [L + 0.5 * (104,7 — 90,86) / 227,2 + 1(84
+2*535) /3000 * 27,58 / 227,2} 0,995}

=0,995

1K fa-p)-
[p]P = #_3_153]-? =2*1* (22 —4,8) * 167 * 0,995 / [3000 + (22 —&) * 0,995] = 1,894MTITa
P

JlomyckaeMoe Hapy)KHOE JaBICHIE:
[[p]P T =1,894/ (1 + (1,894 /0,316%}% = 0,3124MIla
+

[l

rae [P]e — momyckaemoe Hapy»KHOE JaBJCHHE B TIPeIeIax yIpyroCTH ISt SIEMEHTa, HeCyIero mrytep (CM. pacuér aie-
MeHTa “Obeuaiika HUIMHAPHYECKas)

Jluct
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N,

OTBepCcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiree kK Hemy oTBepetre tymep UC DN50He oka3piBaeT Ha HEro BIIHs-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSIMHU COOTBETCTBYOILIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

)

r

-

D

I -

b,
w

5:‘{__:?"

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 0,3124MIla
0,3124MTIla = 0,21 MIla
3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P

52857.3-2007

£

<

=i

=

[¥a}

Q

S

=)

=

o

=

=
1]

>

=

%

B

=

=~ PamnanbHas narpyska, Fr:  1016H

2 OxpyxHoit MomeHT, Mc:  OHwMm

m

E IIpononeuerii Moment, M : 0 Hwm

5 Kpyrsmmii Moment, My: OHwM

;:(8 CnsuroBast Harpy3ka, Fc: OH

CnasuroBas Harpy3ka, F: O H

g OKBUBAJCHTHAS TOJIITMHA 00€UaliKi OKOJIO MITyIIepa:
=

< 5, =8-t¢ =22-48=17,2mMMm

§ Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:

E[ D, =D, +54C =3000 +22 +4,8 = 3027mm

= Cpennuii TuamMeTp MmTylepa:

= dc =d+ sy +c, =94 +10+535 =109,3mm
ol =

=] ©

< E Jluct
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Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

Iloamuce 1 nata

Wus. Ne mozu.

19746.4

d
A, =——— =109,3/(3027 *17,2% = 0,4793
‘\JE [ S3

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaIPsHKECHUI:

b, =521mm
Cpennuii paguyc o0cuaiiku y OTBEPCTHSL:

R, = D_Ef 3027 /2 = 1513um

IIpoyHOCTH OT IEHCTBUS AABJICHUS:

=|(-0,21) / 0,3124| = 0,6722

Ycnosue npounoctu: Py £l

0,6722< 1.0.YcioBue MpOYHOCTH BBHIIIOJIHECHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

=-1016

e = ———— =109,3/ (3027 * (22 — 4,8}

2 3 4
Cr=ap+ap-A +ay A “+a-d “+a, A" 5404703

=0,6007 + 0,952 * 0,4793 + 0,005196 * 0,4 798 (-0,001406) * 0,4793+

JlomyckaeMoe 0ceBoe yCHIIME Ha MITYIEp IPH OTCYTCTBUH HakIaaHoro Kombua(A. = 0,4793):

[Fz] = [,j]. (3- ,:jﬂ -max {C,1.81] =167 * (22— 4,8}* max{1,058; 1.81}= 8,94210" H

IIpo4HOCTB OT AEHCTBHS OCEBOM HATPY3KU!

=|(-1016)/ 8,94210° | = 0,01136

VYcnosue npounoctu: F, £1
0,01136< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OxpyXHOI MPUBEICHHBII MOMEHT, JEHCTBYIOMINI Ha ITYyLEp:

M, =1, +F, -1, =0+0%3500 = 0H

IIponosbHBIN IPUBEAEHHBIA MOMEHT, IEUCTBYIOIIMM Ha IITYLED:

= (_
1016)H

=0,4793

=1,058

N3m) Jluct No noxym. IToam. Jlara
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

M, =My +F -1 =0 + 0 * 3500

; 4 =4526 +0,06402 % 0,4793 +0,1589 * 0,4798 (-0,02142) * 0,4793+ =
+ayh: 0,001035 * 0,4793 4,591

JlomyckaeMbli I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B INIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, TpH
OTCYTCTBUH HakJagHoro koibia (A = 0,4793):

2 E
Co=apg+ap A, +ay L "+a; A,

[Mx ] = [.j]. {5 - .:]3 . de . max{ . 4_9} =167 * (22 — 4,89* 109,3 / 4 * max{4,591; 4.9)= 6618H m

2 3 4 _
Cy=ag+a;-h +a, A “+a;- A +a, A7 =5511
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B IUIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, TPpH
OTCYTCTBUH HakJiagHOTro Konbia (A = 0,4793):

[MY]= o] - E{Tt mas{ C;; 4.0} =167 * (22 - 4,89 109,3 /4 * max{5,511; 4.9)= 7443H M

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

a 2
By, = [Mx ] +[ MY ] =((0/6618% + (0 / 7443H)*2 = 0

ZRTS

VYcnoBue NpOYHOCTH: &y =1

0< 1.0.YcioBre IpOYHOCTH BBITIOITHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

&
tax U—P+EIJE ; |EIJ.5
Cy

Ecmu F, < 0,10 3HaK @, MeHsAETCS Ha NPOTUBOIOIOKHBIH.

2
+® =([max(0,6722 / 1 + (-0,01136)|; |(-0,01136),p722 /1 — 0.2 * (- =
C—P— 0.2-g ED] +7 0,01136)| )}+02 )2 0,6745

4
2
2
]:| +d4 =1
0,6745< 1.0.YcioBue MpOYHOCTH BBHIIIOJIHECHO
MaxkcuMaibHbIe POIO0JIBHBIC PACTATHBAOIINE HANPSHKCHUS B IITYIEPE:

: 4. M2 402 =(-0,21)* (94 +10)/ (4* (10-535)) + 4 * {Or  _ _
- [d+s) + A S Fy 09"/ (3,142 * (94 + 10)* (10~ 535)) + 0/ (3,142 * | (174
dlsy-c) mofdrg) (sg-c,) @-ld+s)lo-e) (94+10)*(10-535) ,174)MIla

Ecmu F, co3znaer cxxnmaroiee HalpspKeHHe, €€ CIeayeT MPHHATh paBHOW HYJIIO.

=

Py

¥:=H E_M 3,

YcnoBue npo4HoOCTH: e [

D
B,
Cy

Venosue npounoctn: @1 = [a];
(-1,174)MIIa < 150MIla. VciioBre IPOYHOCTH BHIITOTHEHO

2 2
...IllI'l.l'I + M
| L B S Fa =0,21/11,61 + (8+ 02/ 5079 +|(-1016)| / 5034= 0,2199
" M F
Ecnu Fz pacTiaruBaromas npoJaojbHas Culia, a  —BHYTPEHHEE U30BITOYHOC JTABJICHUE, TO Fz U P CIeAYyCT NPUHATH PABHBI-
MU HYIIO.

M2 4+ 12
VcnoBue yeTOWUMBOCTH ITYLEPA! i p = L Fal <10
B[l M F
0,2199< 1.0.¥YciioBue yCTOHYHMBOCTH BBITIOJIHEHO
Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpY:KeHUs IPU UCHBITAHUIX:

Pacuérnas temneparypa, 1. 20 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE HaBienue, P: 0,5284 MIla

Jluct
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g Pacuérneiii quametp oTBepcTHs (OCh IITYIEPa COBMAAACT C HOPMAJIBIO K MOBEPXHOCTH B LIEHTPE OTBEPCTH):
=6
= dp =d+2c, =94+2+535=104,7Mm
§ PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:
=
S[ s—rc
= dg =2 |—-08| JDp (5-6 =2*(22-48)/2909-0.8) * (3000 * (22 -8)"* = 2323mm
p
= d, < th: Yc10BHE IPOYHOCTH BBINOJIHEHO
kg PacuérHas nnvHa BHEIIHEH YyacTu mTyIepa:
=
S lip =mjn[11; 1.25 \f(d+ 2, )5 -e, j] = min{ 3500; 1.25 * (94 + 2 * 5,35) * (10 - 5,38} = 27,58mm
@
T
~ OmHuouwieHus 00NyCcKaemvlxX HaAnNPAHCeHU
2 151 BHELIHEH YacTy IITyLepa:
@
= oo =
) 1 = tming1.0; =min{1.0, 254,5/ 272,7}= 0,9333
= g
[:‘8 Pacuérnas qyvHa BHyTpeHHEH 4acTH HITyIepa:
. l3p = mjn{13; 0s. ﬂ,‘[d+ 20, )-E - _.:51)] =min{ 0; 0.5 * (94 + 2*5,35) * (10 - 5,35 - 3} = Omm
§ [IuprHa 30HBI YKPEIUICHUS:
S
. Lp= DP- g— ] =(3000* (22 -4,8%% = 227,2mm
= PaccrostHre OT HAPYKHOM TOBEPXHOCTH IITYIIEPa 0 OIIMKAWIIET0 HECYIIETO KOHCTPYKTHBHOTO 3iieMenTa (JIHHIIe SIUTHIT-
é THYEeCKOe (JIEBOE)):
L, = 863mMm
= Pacuérnas mupuHa 30HbI YKPEIICHUS:
al =
=] ©
< E Jluct
8| = E-10K.00.00.00PP 122
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PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

E= 1,9910° MIla

Ceoilicmea mamepuana wimyuepa
Jonyckaemble Hanpsokerus s marepuana 09M2C GrI'OCT 19281npu temneparype T = 20 °C ¢ciioBust TUAPOUCIIBITA-
HHUIA):
[0]= N* Repc/ e = 1¥280/11 = 254,5MI1a
Monyns npogoiisHO# yrpyrocty mpu remneparype 20 °C:

E.= 1,9910° MIla
Pacu€rHas TONIIMHA CTEHKH LITYEpPA:

B -Iid +2-¢ sj
= =0,5284 * (94 + 2 *5,35) / (2 * 254,5 * 1 — 0,52B.= 0,1088mm

2ooh g -p

Jomyckaemoe naBiieHHe U naTpyOKa mTynepa:
Z-[o]1-g1-(s1-cs)
[p]=—— -
+8 40,

21,65MIla = 0,5284 MIla
3axiroyeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

DP =D =3000Mm

PacuérHas TonmmmHa CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEHHUS ITyIepa:

S = 2,909mm

= 2*2545*1*(10-5,35)/ (94 + 10 + 5,35=21,65MIIa




s OTBepCcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiiree K Hemy oTBepetre ltymep UC DN50He oka3biBaeT Ha HEro BIIHs-
= HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSIMH COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:
=

§ b= JDP (s-ch+ JDP {s—c) =(3000* (22— 4,8))"+ (3000 * (22 - 4,8)f* = 454,3um

= Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasienue [p] = 3,097MIla

3,097MIla = 0,5284 MIla

o 3akiovcHUE: Y CJIOBHE MPOYHOCTH U YCTOHYHABOCTH BBHITIOTHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 A =050y - dop) 5 =0.5* (1047 - 90,86) * 2,90¢= 0,201310% W2

Eg Pacnonaraemast mioiaab YKpeIruieHHs OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z_ =27,58 * (10 - 0,1088 - 5,35) * 0,9333 + 0 * 0 *400 * (10 — 5,35 — 0) * 0,9333 + 227,2 * (22 —2,90694,8)

m

= =0,003363+°

S A, = 0,201310* m?< 0,003363u>

s 3akiovcHUe: Y CJIOBHE MPOYHOCTH BBHIMOJTHEHO

aa}

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

% E Jluct

o
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11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

dpp =04 JD, (32—} =04*(3000*(22-48Jf =90,86mm

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{1; [1 + (27,58 * (10 — 5,35) * 0,9333 + 0 * 0 + 0 * (10 — 5,35 — 0) * 0,9333) / (227,2 * (224,8))] / [1 + 0.5 * (104,7 — 90,86) / 227,2 +*1
(94 +2*5,35) /3000 * 1/ 1 * 27,58 / 227,2]0,9961}

=0,9961

W o=min 41,

E

o], - 2K, (-0 g o]

W =2%1%(22-4,8)*1*272,7*0,9961 / [3000 22 — 4,8) * 0,9961]= 3,097MIIa

Dy +(s-c)- ¥
l.'i-'I 51
i
1 y -
2 :‘:_'." :\-_'_‘_\_\_‘_‘—I-
b N
i
niE|
w5 k] —
| 5%
W, ,r.r o
. ~=p
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Htynep LT2 DN100

Mryuep LT2 DN100
Itymep LT2

Obeuaiika HUIMHIPUYECKAS

Obeualika HUIMHIPUYECKAS

[Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

091r2C GrI'OCT 19281
94MmMm
10 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy 5.35Mu

Juuna mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

3500Mmm

220Mm
O o
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.
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Hazpanue mrynepa: MTynep MH DN800O

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUEPa: V- 291 mm

VYrox f3: 0°
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =3000mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,3788 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Homnyckaembie Hanpspkenus 1yt Mmatepuana 0902C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBus):

[0],= 157,5MIla
Monyns nponoiibHO# yripyroctu pu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3788 * (94 + 2 *5,35) / (2 * 157,5* 1 — 0,378¢= 0,126 1mm
2-oh-p-p
Jlomyckaemoe naBieHue ISl maTpyoOKka mrynepa:
2 [=]1-91-(51-0s)
[p]=—— &
+8 +0,
13,4MTIla = 0,3788 MIla

3axiroyeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*157,5*1*(10-5,35)/ (94 + 10 + 5,35=13,4MI1a

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Dy =D =3000mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 3,26mMMm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+4-C; =94+2%535=104,7um

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

E—¢
dp =2 | —-0E(- |'5 (=-01 =2*(22-4,8)/3,26-0.8) * (3000 * (22—%1)%2 = 2034mMm
0 [ SP ] e} [: j
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 fid+ E-CS)-[SI—ES)] = min{ 3500; 1.25 * (94 + 2 * 5,35) * (10— 5,33} = 27,58mm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 157,5 / 174,5)= 0,9026

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

lig =11]an13; D_ﬁ.\,‘(mg.csj.(ﬁ_.;5_.;51]] =min{ 0; 0.5 * (94 +2*5,35) * (10 - 5,35 - Gf} = Omm

[[Iupuna 30HBI YKpEIICHUS:

Lp= ,u'DP- §— ] =(3000* (22 - 4,8)* = 227, 2mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA 10 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1nIn-
THYeCKoe (IpaBoe)):

Ly =243mMm
PacuérHast mupuHa 30HbI YKPEIUICHUS:

g
<
= 1. = Lu = 227,2um
~ P
) PacuérHblii TuamMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
=
=
5 de =04. b 3—C) =0.4+*(3000* (22 -4,8}F = 90,86MMm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
©
> 1. le—¢
= V = mindl, T ( . ]2 1
- +2-c
j 1+|:|_5.d1’ TLE, I S
E Ip Dp 91 Ip
- =min{1; [ + (27,58 * (10 — 5,35) * 0,0026 + 0 * 60 + 0 * (10 — 5,35 — 0) * 0,9026) / (227,2 * (224,8))] / [L + 0.5 * (104,7 — 90,86) / 227,2 +1
=z (94 +2*5,35)/3000*1/1*27,58/227,2]0,9951}
g =0,9951
=
s
3 E-Kl-(s—c:]-q:u-[nj]
m [p]P = T =2%1%(22-4,8)*1*174,5 *0,9951 / [3000 22 — 4,8) * 0,9951]= 1,98MIIa
DP +|:s— c:]-?
<
=
<
=
=
[¥a}
Q
=
=)
X
)
=
=
g =
=] ©
<! E Jluct
gl = E-10K.00.00.00CPP 126
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)

] I
’ N __:‘{___
— Dp o |

—_— e " e

N,

OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmkaiiree Kk Hemy oTBepeTre IItyriep MH DN80OHe oka3biBaeT Ha HEro

BIIHMSIHUSA, T.€. PACCTOSHUE MEXIY HapYKHBIMH OBEPXHOCTSIMH COOTBETCTBYIOIIUX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

VcioBre BBIMOIHEHO, JalbHEHIINX PACYETOB YKPEIUICHHH He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,98MIla

1,98MlIla = 0,3788 MIla

3akiroueHne: Y cJa0BHe NPOYHOCTH H YCTOHYHBOCTH BBINOJHEHO
Inomans, HeOOXOANMAst IS YKPEIICHHUST OTBEPCTHS:

Ay =050y - dop) 5 =0.5% (1047 - 90,86) * 3,26= 0,225510% M2

Pacrnonaraemast miormans yKpeIieHUs: OTBEPCTHS:
Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
=27,58 * (10 - 0,1261 - 5,35) * 0,9026 + 0 * 0 *#00 * (10 — 5,35 — 0) * 0,9026 + 227,2 * (22 —3,264,8)

=0,00327¢°
A, = 0,225510* m?< 0,003279M2
3akmroueHre: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO

PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

PaguanbHas Harpyska, Fr:  1195H
OxpyxHoit MomeHT, Mc:  OHwM
Ipononererit Moment, M : 0 Hwm

Kpyrsmmii moment, My: OHwM

Jluct

E-10K.00.00.00CPP
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Cuaurosas Harpyska, Fc:. O H

Casurosast Harpyska, F: O H
OKBHBaJICHTHAs TOJIIMHA 00CUaiiKi OKOJIO IITyIIepa:

5, =8-¢ =22-48=172mm
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
Dy =Dy +3+C =3000 +22+4,8=3027mm

CpenHuii qraMeTp mTymnepa:

d, =d+s;,+c, =94 +10+535 =109,3mm

d
A, =———— =109,3/(3027 *17,2f = 0,4793

e 5
PaccrosiHue OT Kpas mTynepa A0 BO3MOXKHOTO KOHIIGHTPATOPA HAMPSKCHUI:
b, = 163mm
Cpenuuii pagnyc o0edaiiki y OTBEpCTHS

D,

R, = — =3027 /2 = 1513mm

IIpouHOCTH OT NEHCTBUS AaBIICHUS:

_ B _ _
Py = ‘E‘ =|0,3788/1,98|= 0,1913

Yenosue npounoctu: b £1

0,1913< 1.0.YcnoBue NpOYHOCTH BBITOJHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

£
<
=
=
[¥a}
[&]
=
=
=
o
=
=
S
>
=
2
@
T
~
2
@
T
=
2
™
m
F, =-F =-1195 v
< z R 1195)H
=
= g,
= A= — =109,3 / (3027 * (22 — 4,8F =0,4793
. fz-c
g [
= — * * *
_ 2 3 4 =0,6007 + 0,952 * 0,4793 + 0,005196 * 0,4798 (-0,001406) * 0,4793+ _
éf Ci=ag+apA +ag-h “+ag-h  +a, A" 5404703 =1,058
JlonyckaeMoe 0CeBOE yCHIIME Ha ITYLEP MPH OTCYTCTBUU HakiaaHoro konbua(A. = 0,4793):
=
2
% B Jlucr
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[F=]= [,3].(5_.;)3 max{C 181} =174,5* (22 - 4,8)* max{1,058; 1.81}= 9,34410" H

IIpo4HOCTB OT AEUCTBUS OCEBOM HATPY3KU!

=|(-1195) / 9,34410* | = 0,01279

Venosue npounoct: ¥, £1

0,01279< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO

OKpy’XKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:
M, =M +F_ 1, =0+0*3500 =0H ™

TIpononbHbIN TPUBECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITyLEP:

MY =ML+FL'11 =0 + 0 * 3500

=4,526 + 0,06402 * 0,4793 + 0,1589 * 0,4798 (-0,02142) * 0,4793+

3 4
+ag A" 0001035 * 04793

2
C2=&D+al'lc+az'lc +a3-lc

Jonyckaemblii M3rudaronyii MOMEHT, AEHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IEPIEHINKYIISIPHOM K OCH cocya, IpU

OTCYTCTBUH HaksagHoro koibia (A = 0,4793):

[Mx ] = [,j]. {5 . .:]ﬂ . th . max{ . 4_9} =174,5* (22 — 4,8)* 109,3 / 4 * max{4,591; 4.9)= 6915H m

C3=&D+al-lc+ag-lc2+a3-lc3+a4-lc" =5,511

Jonyckaemblii M3rudaronii MOMEHT, AEHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IEPIECHANKYIISIPHOM K OCH cocya, IpH

OTCYTCTBUH HaksagHoro konbia (A = 0,4793):

[M}.]= [.3]. {5 _.:]2 de maz{C;; 4,9} =174,5* (22 — 4,8)* 109,3 / 4 * max{5,511; 4.9)= 7778H m

IIpoYHOCTH OT MEHCTBUS U3THUOAIOIINX MOMEHTOB:

2 2
I )
By = H r =((0/6915%+ (0/ 777852 = Q
" [[I'”'Ix ]] +[[MY]]

4,591

g
<
=i
i VcnoBre IPOIHOCTH: &, =1
g 0 < 1.0.YcnoBue NpoYHOCTH BBHITIOJTHEHO
E{ TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:
= 2
2 & = - (- —0.2* (- =
D _ P 2 =([max(]0,1913 /1 + (-0,01279)|; |(-0,01279)P,L913 /1 — 0.2 * (
= thax UT: + 3, ) [—-02-% zD] +P4  0,01279)] j+0? )2 0,1939
4
E
o Ecmu F, < 0,10 3HaK @, MeHsAETCS Ha NPOTUBOIOIOKHBIH.
S
e 2
= T Ty 2
=~ VYcioBue mpoYHOCTH: max | |[—+& -,|.:[:.z|-, M, Y- +bf <1
Z Oy Oy
o 0,1939< 1.0.¥YcoBue MPOYHOCTH BBIIIOJIHEHO
= MaxkcumanbHBIC POJOIBHBIC PACTATHBAONINE HATIPSHKCHUS B IITYIEPE:
s
s P_(dﬂ ) 4. |'M§+Mf, F =0,3788 * (94 + 10) / (4 * (10 — 5,35)) + 4 * {o- 092/ _
m 5= 1, - + z (3,142 * (94 + 10} * (10 — 5,35)) + 0/ (3,142 * (94 + > 118MIa
4o -c) wldbs) (s-c.) @ld+s)lo-c,) 107 00-535) ,
s Ecnu F, coznaeT cxxumaroiiee HanpsKeHUe, ee ClieyeT IPUHSITh PaBHO HYJIIO.
[a]
;[ VcinoBue povHOCTH: T = ['3]1
§ 2,118MIla < 157,5MIla. YcinoBue NpOYHOCTH BBIIIOITHCHO
= My + M
é i I L Fa| =0/13,4 + (G + 092/ 5333 + |(-1195)| / 5199= 0,2298
T TH
=
ol =
=] ©
<! E Jluct
8| = E-10K.00.00.00PP 129
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Ecnu F, pactsaruBaromas npogoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,2298< 1.0.VYcioBue ycTONYHUBOCTHU BBITIOJIHEHO
Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YcioBus HATPYKEHUS

Pacuérnas remneparypa, 1. 180 °C

PacuérHoe HapyxHOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (HapyXHOE qaBie-
HuEe)):
[o]= 167MlIla
Momyab mpoaoapHO# yrpyrocty mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Homyckaembie Hampspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temmneparype T = 180 °C pacuérHbie ycioBust
(HapyxHOE HaBieHHUE)):

[0] 1= 150MIla
Monyns npopoiibHO# yripyroctu ipu temreparype 180 °C:

E;= 1,8310° MIla

g PacuérHas TONIIMHA CTEHKH LITYLEPA:
=
= B (d +2- ':s:] . . . .
» Sy, = =0,21* (94 +2*5,35) / (2 * 150 — 0,21= 0,07334vm
2 ZlEh-p
E[ JomyckaeMoe HapyKHOE JaBJIEHUE U3 YCIOBHS MMPOYHOCTH:
o
a . d 4
By=minall, 945 . — | ——————L = min{1.0,9.45 * 94 /3500 * (94 / (100 * (10 - 5)p§3 =0,1141
. I Y100 -(sy —c.)
=
LEE I[OHYCKaeMOC Hapy’>KHOC NaBJICHUC JIA nany6Ka mTyuepa u3 yciioBus YCTOﬁQHBOCTH:
ol 5 a5
= _20EA0TE) d (100 (sy-cy) _ 20.8*10°* 1,8310°* 94 / (2,4 * 0,1141 * 3500) * (100 * (10 — 5,3694 _
o [pl. = = = 25 =20,32MIla
T ng By 1) d )
=
=z JlomyckaeMoe Hapy>KHOE JaBJICHHE I NMaTpyOKa IITyIepa U3 YCIOBUS MPOYHOCTH:
& _ 2]y s - o)
= [Pln = ——————— = 2+150*(10-5,35)/ (94 + 10 - 5,35=14,14MI]a
= d4(sy -]
=
[a~]
[}
/M [0]=
= 14,14/ (1 + (14,14 / 20,3%)}? =11,61MIla
g
g
= 11,61MIlIa = 0,21 MIla
5 3aximodyeHre. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
E PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eYaiiku:
=
= Dp =D =3000mm
PacuérHprii JAUaAMETP OTBCPCTUS (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/Iﬂ):
=
g =
=1 B
< E Jluct
8| = E-10K.00.00.00CPP 130
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d, =d+2-C, =94+2%535=104,7um

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =m_1'n[11; 1 25, \I.f(dJ,g..:sj.(sl_.;sj] = min{ 3500; 1.25 * ((94 + 2 * 5,35) * (10 — 5,35} = 27,58mm

= m:in{l,[l; [G]l} =min{1.0, 150 / 167}= 0,8982
]
PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:

lag =mjn{13; D.S-J{d+2-csj-(s3—u:s—c:ﬂj] =min{ 0; 0.5 * (94 + 2 *5,35) * (10 - 5,35 - 0f} = Omm

OmHnouwienus 00nycKaemovix HANPANCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

[[Inpuna 30HBI YKpEIUICHUS:

Lo= ,.'DP- s—¢] =(3000* (22 —4.8))% = 227,2vMMm

Paccrosnue ot Hapymﬂoi/i MOBEPXHOCTHU HITYLIEPA 0 OnvKaiiiero HECYHICTO KOHCTPYKTHUBHOTO 3JICMCHTA (,HHI/IHIG OJLIAII-

THYeCcKoe (IpaBoe)):

Ly = 243mMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' = L,:, = 227,2MM

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJHATEIBHOTO YKPETIIICHSI:

dgp =04

W o=min 41,

=min{l; [1 + (27,58 * (10 — 5,35) * 0,8982 + 0 * §0 + 0 * (0 — 2 * 5,35) * 0,8982) / (227,2 * (224,8))] / [L + 0.5 * (104,7 — 90,86) / 227,2 + 1(84
+2*535) /3000 * 27,58 / 227,2} 0,995}

=0,995

o], - 3]':]K1'(S- 9-[s]
r T (s— c]- v
JlomyckaeMoe Hapy)KHOE JaBICHIE:

[eh

o], T =1,894/ (1 + (1,894 /0,316%}% = 0,3124MIla

rae [P]e — momyckaemoe Hapy»KHOE JaBJCHHE B TIPeIeIax yIpyroCTH ISt SIEMEHTa, HeCyIero mrytep (CM. pacuér aie-

. {5—€) =0.4*(3000* (22 — 4,8} = 90,86MMm

1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13

1 -(s— cj

[l

_d+2-c5_1];.

d
1+I:I.5-dpl

L o

=2*1*(22-4,8)*167 * 0,995/ [3000 + (22 —&) * 0,995] = 1,894MIIa

MeHTa “Obeuaiika HUIMHAPHYECKas)

Hzm) Jluct

Ne nokym.
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=~ PamuanbHas narpyska, Fr:  1014H

2 OxpyxHoit MomeHT, Mc:  OHwMm

m

E IIpononeuerii Moment, M : 0 Hwm

5 Kpyrsmmii Moment, My: OHwM

;:(8 CnsuroBast Harpy3ka, Fc: OH

CnasuroBas Harpy3ka, F: O H

g OKBUBAJCHTHAS TOJIITMHA 00€UaliKi OKOJIO MITyIIepa:
=

< 5, =8-t¢ =22-48=17,2mMMm

§ Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:

E[ D, =D, +54C =3000 +22 +4,8 = 3027mm

= Cpennuii TuamMeTp MmTylepa:

= dc =d+ sy +c, =94 +10+535 =109,3mm
ol =

=] ©

< E Jluct
8| = E-10K.00.00.00PP 132
~ Wzm) Jlucr Ne nokym. Ionmn. JHara
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OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmkaiiree Kk Hemy oTBepeTre IItyriep MH DN80OHe oka3biBaeT Ha HEro
BIIMSTHHSA, T.€. PACCTOSIHHUE MEK/1Y HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOLIMX HITYLIEPOB yIOBJIECTBOPSIET YCIOBUIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 0,3124MIla

0,3124MTIla = 0,21 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007
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19746.4

d
A, =——— =109,3/(3027 *17,2% = 0,4793
‘\JE [ S3

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaIPsHKECHUI:

b, = 163mm
Cpennuii paguyc o0cuaiiku y OTBEPCTHSL:

R, = D_Ef 3027 /2 = 1513um

IIpoyHOCTH OT IEHCTBUS AABJICHUS:

=|(-0,21) / 0,3124| = 0,6722

Ycnosue npounoctu: Py £l

0,6722< 1.0.YcioBue MpOYHOCTH BBHIIIOJIHECHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

=-1014

e = ———— =109,3/ (3027 * (22 — 4,8}

2 3 4
Cr=ap+ap-A +ay A “+a-d “+a, A" 5404703

=0,6007 + 0,952 * 0,4793 + 0,005196 * 0,4 798 (-0,001406) * 0,4793+

JlomyckaeMoe 0ceBoe yCHIIME Ha MITYIEp IPH OTCYTCTBUH HakIaaHoro Kombua(A. = 0,4793):

[Fz] = [,j]. (3- ,:jﬂ -max {C,1.81] =167 * (22— 4,8}* max{1,058; 1.81}= 8,94210" H

IIpo4HOCTB OT AEHCTBHS OCEBOM HATPY3KU!

=|(-1014) /8,940 | = 0,01134

VYcnosue npounoctu: F, £1
0,01134< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO
OxpyXHOI MPUBEICHHBII MOMEHT, JEHCTBYIOMINI Ha ITYyLEp:

M, =1, +F, -1, =0+0%3500 = 0H

IIponosbHBIN IPUBEAEHHBIA MOMEHT, IEUCTBYIOIIMM Ha IITYLED:

= (_
1014)H

=0,4793

=1,058

N3m) Jluct No noxym. IToam. Jlara
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M, =My +F -1 =0 + 0 * 3500

; 4 =4526 +0,06402 % 0,4793 +0,1589 * 0,4798 (-0,02142) * 0,4793+ =
+ayh: 0,001035 * 0,4793 4,591

JlomyckaeMbli I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B INIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, TpH
OTCYTCTBUH HakJagHoro koibia (A = 0,4793):

2 E
Co=apg+ap A, +ay L "+a; A,

[Mx ] = [.j]. {5 - .:]3 . de . max{ . 4_9} =167 * (22 — 4,89* 109,3 / 4 * max{4,591; 4.9)= 6618H m

2 3 4 _
Cy=ag+a;-h +a, A “+a;- A +a, A7 =5511
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B IUIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, TPpH
OTCYTCTBUH HakJiagHOTro Konbia (A = 0,4793):

[MY]= o] - E{Tt mas{ C;; 4.0} =167 * (22 - 4,89 109,3 /4 * max{5,511; 4.9)= 7443H M

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

a 2
By, = [Mx ] +[ MY ] =((0/6618% + (0 / 7443H)*2 = 0

ZRTS

VYcnoBue NpOYHOCTH: &y =1

0< 1.0.YcioBre IpOYHOCTH BBITIOITHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

&
tax U—P+EIJE ; |EIJ.5
Cy

Ecmu F, < 0,10 3HaK @, MeHsAETCS Ha NPOTUBOIOIOKHBIH.

2
® =([max( 0,6722 / 1 + (-0,01134)|; |(-0,01134),p722 /1 - 0.2 * (- =
C_P -0.2.%, D] +CI:'§ 0,01134)| )}+02 )2 0,6745

4
2
2
]:| +d4 =1
0,6745< 1.0.YcioBue MpOYHOCTH BBHIIIOJIHECHO
MaxkcuMaibHbIe POIO0JIBHBIC PACTATHBAOIINE HANPSHKCHUS B IITYIEPE:

: 4. M2 402 =(-0,21)* (94 +10)/ (4* (10-535)) + 4 * {Or  _ _
- [d+s) + A S Fy 09"/ (3,142 * (94 + 10)* (10~ 535)) + 0/ (3,142 * | (174
dlsy-c) mofdrg) (sg-c,) @-ld+s)lo-e) (94+10)*(10-535) ,174)MIla

Ecmu F, co3znaer cxxnmaroiee HalpspKeHHe, €€ CIeayeT MPHHATh paBHOW HYJIIO.

=

Py

¥:=H E_M 3,

YcnoBue npo4HoOCTH: e [

D
B,
Cy

Venosue npounoctn: @1 = [a];
(-1,174)MIIa < 150MIla. VciioBre IPOYHOCTH BHIITOTHEHO

2 2
...IllI'l.l'I + M
| L B S Fa =0,21/11,61 + (8+ 02/ 5079 + |(-1014)| / 5034= 0,2195
" M F
Ecnu Fz pacTiaruBaromas npoJaojbHas Culia, a  —BHYTPEHHEE U30BITOYHOC JTABJICHUE, TO Fz U P CIeAYyCT NPUHATH PABHBI-
MU HYIIO.

M2 4+ 12
VcnoBue yeTOWUMBOCTH ITYLEPA! i p = L Fal <10
B[l M F
0,2195< 1.0.¥YciioBuE yCTOHYHMBOCTH BBITIOJIHEHO
Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpY:KeHUs IPU UCHBITAHUIX:

Pacuérnas temneparypa, 1. 20 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE HaBienue, P: 0,5284 MIla

Jluct
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PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

E= 1,9910° MIla

Ceoilicmea mamepuana wimyuepa
Jonyckaemble Hanpsokerus s marepuana 09M2C GrI'OCT 19281npu temneparype T = 20 °C ¢ciioBust TUAPOUCIIBITA-
HHUIA):
[0]= N* Repc/ e = 1¥280/11 = 254,5MI1a
Monyns npogoiisHO# yrpyrocty mpu remneparype 20 °C:

E.= 1,9910° MIla
Pacu€rHas TONIIMHA CTEHKH LITYEpPA:

B -Iid +2-¢ sj
= =0,5284 * (94 + 2 *5,35) / (2 * 254,5 * 1 — 0,52B.= 0,1088mm

2ooh g -p

Jomyckaemoe naBiieHHe U naTpyOKa mTynepa:
Z-[o]1-g1-(s1-cs)
[p]=—— -
+8 40,

21,65MIla = 0,5284 MIla
3axiroyeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

DP =D =3000Mm

PacuérHas TonmmmHa CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEHHUS ITyIepa:

S = 2,909mm

= 2*2545*1*(10-5,35)/ (94 + 10 + 5,35=21,65MIIa

g PacuérHbiii tuameTp oTBepcTHst (OCh IITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
=6
= dp =d+2c, =94+2+535=104,7Mm
§ PacuétHbIil TuaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPCILICHHUS:
=
S[ s—rc
= dg =2 |—-08| JDp (3-8 =2*(22-4,8)/2,909-0.8) * (3000 * (22 82 = 2323mm
*r
= d, < th: Yc10BHE IPOYHOCTH BBINOJIHEHO
kg PacuérHas nnvHa BHEIIHEH YyacTu mTyIepa:
=
S lip =mjn[11; 1.25 \f(d+ 2, )5 -e, j] = min{ 3500; 1.25 * (94 + 2 * 5,35) * (10 - 5,38} = 27,58mm
@
T
~ OmHuouwieHus 00NyCcKaemvlxX HaAnNPAHCeHU
2 151 BHELIHEH YacTy IITyLepa:
@
z oo [Eh
* 1 = tming1.0; =min{1.0, 254,5/ 272,7}= 0,9333
5 g
[:‘8 Pacuérnas qyvHa BHyTpeHHEH 4acTH HITyIepa:
- l3p = mjn{l3; 05 Jfid+ 20, )05 -c —cﬂ)] =min{ 0; 0.5 * (94 +2*5,35) * (10~ 5,35 - Of} = Omm
§ [IuprHa 30HBI YKPEIUICHUS:
S
. Lp= DP- g— ] =(3000* (22 -4,8%% = 227,2mm
E PaccrostHre OT HAPYKHOM TOBEPXHOCTH IITYIIEPa 0 OIIMKAWIIET0 HECYIIETO KOHCTPYKTHBHOTO 3iieMenTa (JIHHIIe SIUTHIT-
é THYeCcKoe (IpaBoe)):
Ly =243mMm
= PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
ol =
=] ©
< E Jluct
8| = E-10K.00.00.00PP 135
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11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

dpp =04 JD, (32—} =04*(3000*(22-48Jf =90,86mm

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l; [1 + (27,58 * (10 — 5,35) * 0,9333 + 0 * 0 + 0 * (10 — 5,35 — 0) * 0,9333) / (227,2 * (224,8))] / [1 + 0.5 * (104,7 — 90,86) / 227,2 +*1
(94 +2*5,35) /3000 * 1/ 1 * 27,58 / 227,2]0,9961}

=0,9961

W o=min 41,

E

o], - 2K, (-0 g o]

W =2%1%(22-4,8)*1*272,7*0,9961 / [3000 22 — 4,8) * 0,9961]= 3,097MIIa

Dy +(s-c)- ¥
l.'i-'I 51
i
1 y -
2 :‘:_'." :\-_'_‘_\_\_‘_‘—I-
b N
i
niE|
w5 k] —
| 5%
W, ,r.r o
. ~=p

s OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmkairee Kk Hemy oTBepeTre IItyiiep MH DN80OHe oka3biBaeT Ha HEro

= BIIMSIHHS, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MMOBEPXHOCTSMH COOTBETCTBYIOUIMX HITYLIEPOB yIOBJIECTBOPSIET YCIOBHUIO!
=

§ b= JDP (s-ch+ JDP {s—c) =(3000* (22— 4,8))"+ (3000 * (22 - 4,8)f* = 454,3um

= Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasienue [p] = 3,097MIla

3,097MIla = 0,5284 MIla

o 3akiovcHUE: Y CJIOBHE MPOYHOCTH U YCTOHYHABOCTH BBHITIOTHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 A =050y - dop) 5 =0.5* (1047 - 90,86) * 2,90¢= 0,201310% W2

Eg Pacnonaraemast mioiaab YKpeIruieHHs OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z_ =27,58 * (10 - 0,1088 - 5,35) * 0,9333 + 0 * 0 *400 * (10 — 5,35 — 0) * 0,9333 + 227,2 * (22 —2,90694,8)

m

= =0,003363+°

S A, = 0,201310* m?< 0,003363u>

s 3akiovcHUe: Y CJIOBHE MPOYHOCTH BBHIMOJTHEHO

m

o]

[

[a~]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

% E Jluct

o
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCylIero WTyLep:

Tun wryunepa:

Htvuep O1 DN80O

Mryuep O1 DN80O
Mryuep O1
®nanerr DN700c¢ kphbinkoit

KpLIHIKa IIJIOCKas

[poxomsammii 6€3 yKperIeHns

Matepuai HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYILETO IIEMEHTa, S: 32 Mm
Cymma npubaBOK K CTEHKE HECYILETO JJIEMEHTa, C: 5mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM LITYLEPA, S :

091r2C GrI'OCT 19281
78MM
12 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy 5.8 Mm

Jnuna mrrytepa, |y

CwMmemienue mryiepa, Ry

}7.!’

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

180mm

210Mm
180°
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
PacuérHble napaMeTpsl pasMeEIeHUs IITyLEpa:

bavxaiiiuuii wrynep

Hzm) Jluct

Ne nokym.
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Hasganue mryunepa: HIrynep O1 (2)

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUepa, V- 318 nm

VYron f3: 90 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuyéTt B pac4éTHBIX YCJIOBUAX

YciaoBus HATPYKEHUS:

Pacuérnas temneparypa, 1. 120 °C

PacuérHoe BHyTpeHHee n30pITOuHOE AaBienue, P: 0,3522 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyyep

Temnepatypa pnanua (konbua), ty: 115,2 °C
Honyckaembie Hampspkenust 1t Mmatepuana 09 2C npu tremmneparype T = 115,2 °C facuérHbie ycnoBusi):

[o]= 175MIla

Temmnepatypa dumanna (konbua), ty: 115,2 °C
Momyab IPOa0IbHOM yIpyrocTy npu temmeparype 115,2 °C:

E= 1,89510° MIla

Ceolicmea mamepuana wimyuyepa
Homnyckaembie Hanpspkenus 1yt Mmatepuana 0902C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHble yCIoBHs):

[0],= 157,5MIla
Monyns npopoiibHO# yripyrocty ipu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

B -Iid +Z-c sj
p= =0,3522 * (78 +2*5,8) / (2 * 157,5 * 1 — 0,352z= 0,1003mm
E E Porp
Jonyckaemoe naBieHue Juis narpyOka mrynepa:
2 [=]1-91-(51-0s)
[p]=—— &
+ 8 +c :
20,39MIIa = 0,3522 MIla
3aKJ'HO‘leHI/Ie: Yciaosue MNPOYHOCTH H yCTOfI‘IHBOCTH BBIIIOJIHEHO

Pacuér B pacuéTHBIX yCJI0BHAX (HApy:KHOE AaBJICHHE)

= 2*1575*1*(12-5,8)/ (78 + 12 + 5,8=20,39MIIa

Jluct
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YcioBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 180 °C

PacuérHoe Hapyx)HOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuyeco uimyyep

Temnepatypa ¢nanua (konbua), ty,: 172,8 °C
Honyckaembie Hanpspxenus 1t matepuana 09 2C mpu temneparype T = 172,8 °C fjacuérabie ycnoBus (HapyKHOE JaB-
JeHue)):

[o]= 168MIla

Temmnepatypa dmanna (konbua), ty: 172,8 °C

Momyab MPOa0IbHON yIpyrocTy npu temmeparype 172,8 °C:
E= 1,83710° MIla

Ceoilicmea mamepuana wimyyepa
Honyckaemsle Hanpsokenus 11t marepuana 09M2C GrI'OCT 19281npu temneparype T = 180 °C pacuérHble yCIoBHs
(Hapy»XHO€ JaBJIE€HHE)):

[0];= 150MIIa
Momyab MpoaoapHO# yrpyrocty npu temmeparype 180 °C:

E;= 1,8310° MIla
PaC‘IéTHaH TOJIIWMHA CTCHKU mTyuepa:

p-(d+2-csj

=0,21* (78 +2*5,8)/ (2*150-0,21= 0,06276vum
2 zh-np

S]p=

I[OHYCKaeMOC HApYKHOE JABJICHUEC U3 YCIOBUS IIPOYHOCTH:

Jluct

< . d d
& By=minill, 945 — |———— L = min{1.0,9.45*78/180 * (78 / (100 * (12 - 58} =
gg[ 1 { 11 ].I:":' [:Sl —ng} mln{ ’ ( ( ( 1Eﬁ 1
=
2 JlonyckaeMoe Hapy>KHOE JaBJIeHUE IS MaTpyOKa MITyLepa U3 yCIOBHs YCTONYHUBOCTH:
S
= —6 25
WEI0TE; o |100-(s,-¢c

3 ], = L. (517 cs) = 20.8*10°*1,8310°* 78/ (2,4 * 1 * 180) * (100 * (12 - 5,8) / 783 =122 ,4MIla
: ﬂ}-.- . Bl 11 3

- JlonyckaeMoe Hapy>KHOE JaBJICHUE IS MAaTpyOKa MITylepa U3 yCIOBHsI IPOYHOCTH:
=
€ 2oy (s - cg)
= [pln = —————%° — 5150 (12-58)/ (78 + 12 - 5,8=22,09MITa
ol d+ I:Sl - CS:]
S
)
T (]
S [r] = =
2 1 [[p]HJ = 22,00/ (1+(22,09/122412  =21,74MIla

+

g (FlE
= 21,74MIla = 0,21 MIla
b= 3akroueHue: Y CJ10BUE MPOYHOCTH U YCTONYHBOCTH BBINOJHEHO
[} . (v}
M Pacuér B ycroBusax ucnbiTanuii (I'mapoucnbiTanus)
g YcioBust HATPYKeHUsI PU UCHBITAHUAX:
=
i PacuérHas Temmeparypa, T: 20 °C
E Pacuérnoe BHyTpeHHee u30bITOouHOE napienue, P: 0,4929 MIla
5
=
5
2l 3
= PN

H K22
= - E-10K.00.00.00CPP 139
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PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco uwimyyep

Temnepatypa ¢nania (konbua), ty: 20 °C
Honyckaembie Hampspkenus st Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%= N* Rep / M= 1*300/1,1=272,7MIla

Temmnepatypa duanna (konbpua), ty: 20 °C
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 20 °C:

E= 1,9910° MIla

Ceolicmea mamepuana wimyuyepa
Honyckaembie Hanpspkerust 1t Mmatepuana 090 2C GrI'OCT 19281mpu temnepatype T = 20 °C ¢croBust THAPOUCIIBITA-
HMUIA):
[0]1%= N* Rejc/ Ny = 1*280/1,1=254,5MIla
Moyab MpoaospHO# yrpyrocty npu temmeparype 20 °C:

E;= 1,9910° MIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:

B -Iid +2- cs:l
b= =0,4929 * (78 +2*5,8) / (2 * 254,5* 1 — 0,492¢= 0,08683\/IM
4 UE nhor
Jlomyckaemoe IaBIeHue s MaTpyoKa MITyHepa:
2 [=]1-91-(51-0s)
[F]=—— =
+8 +e,

32,95MI1a = 0,4929 MIla
3akiroucHue: Y ca0BHe IPOYHOCTH H YCTOIHYHBOCTH BBINOJHEHO

= 2*2545*1*(12-5,8)/ (78 + 12 + 5,8=32,95MI1a

Jluct
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Htvuep O2 DN80O

Itynep O2 DN8O
Itymep O2

Obeuaiika HUIMHIPUYECKAS

Obeualika HUIMHIPUYECKAS

[Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

091r2C GrI'OCT 19281
78Mm
12 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy 5.8 Mm

Juuna mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

3700Mm

4450Mm
O o
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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Hazpanue mrynepa: Mrynep TW DN50

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUepa, V- 759 vm

VYrox f3: 0°
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =3000mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,3788 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Homnyckaembie Hanpspkenus 1yt Mmatepuana 0902C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBus):

[0],= 157,5MIla
Monyns nponoiibHO# yripyroctu pu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3788 * (78 +2 *5,8) / (2 * 157,5* 1 - 0,378¢= 0,1079umm
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoka mrymepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

20,39MlIIa = 0,3788 MIla
3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*1575*1*(12-5,8)/ (78 + 12 + 5,8=20,39MI1a

E-10K.00.00.00CPP
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g
<
= 1. = Lu = 227,2um
~ P
A PacuéTHblil TuaMeTp OTBEPCTHsI, HEe TPEOYIOIEro JOMOTHUTEIBHOTO YKPEIUICHHS:
=
E
5 de =04. b 3—C) =0.4+*(3000* (22 -4,8}F = 90,86MMm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
1]
> 1. le—¢
= V = mindl, T ( . ]2 1
- +2-c
j 1+|:|_5.d1’ TLE, I S
E Ip Dp 91 Ip
— = min{l; [1 + (29,46 * (12— 5,8) * 0,9026 + 0 * 60 + 0 * (12 — 5,8 — 0) * 0,9026) / (227,2 * (224:8))] / [1 + 0.5 * (89,6 — 90,86) / 227,2 + 1 78 +
=z, 2*58)/3000*1/1*29,46/227,2]1,041}
= =1
S
: 3
I 2K (s-0) g o
m [p]P= 16579 9 T =2%1%(22-4,8)*1*174,5*1/[3000 + (22 4,8) * 1] = 1,99MIIa
DP +|:s— c:]-?
<
3
<
=
=
[¥a}
Q
=
E
=
o
=
=
g =
=] ©
<! E Jluct
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Dy =D =3000mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 3,26mMMm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2d-C; =78+2%58 =89,6Mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

E—¢
dp =2 | —-0E(- |'5 (=-01 =2*(22-4,8)/3,26-0.8) * (3000 * (22—%1)%2 = 2034mMm
0 [ SP ] e} [: j
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’l;d+ 2-:::5)-[51—.:5)] = min{ 3700; 1.25 * (78 + 2 *5,8) * (12 - 5,8f} = 29,46MM

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 157,5 / 174,5)= 0,9026

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjnﬁ3; D.S-J{dﬂ-csj.(srcs-cslj] =min{0; 0.5 (78 +2*58)* (12-58 - Off} = Omm

[[Inpuna 30HBI YKpETUICHUS:

Lp= ,u'DP- §— ] =(3000* (22 - 4,8)* = 227, 2mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA 10 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1nIn-
THYEeCKOE (JIEBOE)):

Ly =2419MmMm
PacuérHast mupruHa 30HbI YKPEIUICHUS




g PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P

;[ 52857.3-2007

3

=

5 Fr

=

= Mc M.

NS v

>

=

%

s o

=~ 4

%
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T

=

s

3

m

<

g

=

; PaguansHas Harpyska, Fr:  2900H

E[ OxpyxHoit MomeHT, Mc:  700H m

é Ipononererii Moment, M : 700 H M
Kpyrsmmii Moment, My: 1000 HwM
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N,

OTBepCcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkairee Kk Hemy oTBepeTre IITyriep TW DN50He oka3siBaeT Ha HETO BIIHsI-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,99MIla

1,99MIlIa = 0,3788 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO
[Tnotaae, HeoOXoAUMast TSl YKPEIICHHS OTBEPCTHS:

Ay =050, - dg) 5, =05* (89,6 -90,86) * 3,26= (-0,205810° ) m?

Pacrnionaraemast miomans yKpeIieHUs: OTBEPCTHS:

Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
=29,46 * (12 - 0,1079 - 5,8) *0,9026 + 0 * 0 * 0G-* (12 — 5,8 — 0) * 0,9026 + 227,2 * (22 -3,264:8)

=0,0033294°
A, = (-0,205810° ) m* < 0,003329°
3akroueHue: Y cJ0BUe MPOYHOCTH BbITIOJHEHO




CnsuroBast Harpy3ka, Fc: 2000 H

Casurosast Harpy3ka, F: 2000 H
OKBHBaJICHTHAS TOJIIMHA 00CUaiiki OKOJIO IITyIIepa:

5, =8-¢ =22-48=172mm
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
Dy =Dy +3+C =3000 +22+4,8=3027mm

CpenHuii qraMeTp mTymnepa:

d, =d+s;,+c, =78 +12+58 = 95,8mMMm

d
A, =———== =058/(3027*17,2f = 0,4199

e 5
PaccrostHue ot kpas mtTynepa 10 BO3MOXXKHOTO KOHIIEHTPATOpa HaNpsDKEHUI:
b, = 759Mmm
Cpenuuii pagnyc o0edaiiki y OTBEpCTHS

D,

R, = — =3027 /2 = 1513mm

IIpouHOCTH OT NEHCTBUS AaBIICHUS:

_|p _ _
¥, = ‘E‘ =|0,3788 /1,99| = 0,1904

Yenosue npounoctu: b £1

0,1904< 1.0.VYcnoBue NpOYHOCTH BBITOTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

£
<
=
=
[¥a}
[&]
=
=
=
o
=
=
S
>
=
2
@
T
~
2
@
T
=
2
™
m
F, =-F =-2900 o
< z R 2900)H
=
= d,
S A= ——— =958/ (3027 * (22 — 4,8f =0,4199
. fz-c
g [
= — * * *
_ 2 3 4 =0,6007 + 0,952 * 0,4199 + 0,005196 * 0,4798 (-0,001406) * 0,4199+ _
éf Co=ap+ap A +ag A T dagch T 4ag R 0*0,4199 =1,001
JlonyckaeMoe 0CeBOE yCHIIME Ha MITYLEP MPU OTCYTCTBUU HakiaaHoro konbua(A. = 0,4199):
=
E
% B Jlucr
gl E-10K.00.00.00(PP 145
~ N3m) Jluct No noxym. IToam. Jlara I




[F=]= [,3].(5_.;)3 max{C 181} =174,5* (22 - 4,8)* max{1,001; 1.81}= 9,34410" H

IIpo4HOCTB OT AEUCTBUS OCEBOM HATPY3KU!

=|(-2900) / 9,34410° | = 0,03104

Venosue npounoct: ¥, £1
0,03104< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO
OKpy’XKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:
M,=I, =700 Hwm
IIpononbHbII TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:
M, =M, = 700H
A 4 =4,526 +0,06402 * 0,4199 + 0,1589 * 0,4109 (-0,02142) * 0,419%+ =
*tag-d 0,001035 * 0,419 4,58

JlomyckaeMbIil U3rUOAONIMI MOMEHT, ICHCTBYIOIINI Ha IITYLED B INIOCKOCTH, TIEPIICHANKYJIIPHON K OCH COCY/AQ, TIPH
OTCYTCTBUM HakJagHoro konbia (A = 0,4199):

2 E
C2=&D+al'lc+az'lc +a3-lc

[Mx]= [,j]. {5_ .:]ﬂ . th.max{cg; 4_9} =174,5* (22 — 4,8)* 95,8 / 4 * max{4,58; 4.9}= 6058H m

2 3 4 _
Cop=ap+a;-A +a,- A “+ag-A " +a, -2 " = 5,516
JlomyckaeMbIil U3rUOAONIMI MOMEHT, ICHCTBYIOIINM Ha IITYLEDP B INIOCKOCTH, TIEPIICHANKYIIAPHON K OCH COCYAQ, TIPH
OTCYTCTBUM HakJagHoro koibia (A = 0,4199):

[M}.]= [,3]. {5 _.:]2 dT: max{C;; 4,9} =1745* (22— 4,8)* 95,8 / 4 * max{5,516; 4.9}= 6820H m

IIpodHOCTH OT MEHCTBUS U3rHUOAIOIINX MOMEHTOB:

2 2
By, = [Mx ] J{ MY ] =((700 / 6058§ + (700 / 6820%)* = 0,1545

b)) by

g

¢

= VcnoBre IPOIHOCTH: &, =1

5 0,1545< 1.0.YcioBue MpoOYHOCTH BBIIIOJIHECHO

E TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

5

= D D :

2 _ |Fp 5 =([max(]0,1904 /1 + (-0,03104)]; |(-0,03104)P,1904 /1 — 0.2 * (- =

_ i Ua*'cpz ol l—-02-% ED] +P%  0,03104)] )}+0,1545 )2 0,2501
8

gf Ecmu F, < 0,10 3HaK ©, MEHSCTCS HA MPOTUBOIIOIOKHBIH.

(=1}

= 2

g Ty Py 2

E VYcinoBue mpoYHOCTH: max | |[—+& -,|.:[:.z|-, M, Y- +bf <1

Oy Cy
%
. 0,2501< 1.0.¥YcoBue MpOYHOCTH BBIIIOJHEHO

é MakcumanbHbie TPOJI0IbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

= 4. ||M3 nrL =0,3788 * (78 + 12) / (4 * (12— 5,8)) + 4 * (760 _

g Gy = o [d+5) n }; LA Fy 70092/ (3,142 * (78 + 123* (12— 5.8)) + 0/ (3,142 * 56 ATMIT

4l -c) wmf(des) (n-c.) o (d+s)ly-c,] 78+12)712-59) AV

< Ecmu F, co3maer cxumarolee HarpspKeHue, €€ CIIeAyeT MPUHATh PABHOW HYJIIO.

3

= VcinoBue povHOCTH: T = ['3]1

i 26,47MIla < 157,5MIla. YcinoBue NpOYHOCTH BBIIIOIHCHO

E oW+

= |p| n * L [Fz| =0/20,39 + (708 + 7002/ 5037 + |(-2900)| / 4542= 0,835

£ T TH

=

g =

=] ©

< E Juct
8| = E-10K.00.00.00CPP 146
~ Nsm) Jlucr No noxym. TTopi. Jlara I




g E;= 1,8310° MIla
= PacuérHas TONIIMHA CTEHKH LITYIEpPA:
=
e plE+2c,) ( )/ ( 0,06276v
2 Sip = =0,21* (78 +2*5,8)/ (2* 150 —0,21= 0, M
= Pl ['3]1 -
é I[OHYCKaeMOC Hapy>KHOC NaBJICHUC U3 YyCJIIOBUA l'IpO‘lHOCTI/I:

. d d )
= By=mingl 0, 945 — |——————— 1 = min{1.0,9.45* 78 /3700 * (78 / (100 * (12 - 5Bf} =0,07066
S 1y Y100 -5y -, )
>
g JlommyckaeMoe HapyKHOE JTaBJICHHE I NMaTpyOKa IITyIepa U3 YCIOBUS YCTONYNBOCTH:

: 25
2 WEA0E, o [100s,-¢ €106 % . . . . ‘(1o _
E [e], = 1 = (81-c,) - 22%.8 10°* 1,8310° * 78 / (2,4 * 0,07066 * 3700) * (100 * (12 — 5,8Y8 =84,29MIIa
ng By 1 d )
2.' I[OHYCKaeMOC Hapy>KHOC OaBJICHUC IJIA nany6I<a mTyuepa u3 yciioBusd HpO‘IHOCTI/I:
m
= 2 [=] (s - )
= [fln = ——————= = 2+150*(12-58)/ (78 + 12 -5,8=22,09MIIa
S d4(sy -]
[a°]
o
[p]
[p] = =
s = 22,09/ (1 + (22,09 / 84,29} =21,37MlIla
=
=
5 21,37MIla = 0,21 MIIa
E 3akmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO
é[ PacuérHblii AmaMeTp MUIUHAPUIECKONH 00edaiiku:
=
Dy =D =3000mm

=
S =
=] ©
< E Juct
é — E-10K.00.00.00CPP 147
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Ecnu F, pactsaruBaromas npogoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,835< 1.0.YcioBre yCTOWYHBOCTH BBIMIOJIHCHO

PacuéTt B pacuéTHBIX ycJI0BUSAX (HAPYKHOE TaBJIeHHE)

YcioBus HATPYKEHUS !

Pacuérnas temneparypa, T: 180 °C

PacuérHoe Hapyx)HOe m30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceolicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBus (Hapy»KHOE qaBie-
HHE)):
[o]= 167MlIla
Moayab mpoaoapHO# yrpyroctu mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Homyckaembie Hanpspkenus st Mmatepuana 090 2C GrI'OCT 19281npu temmneparype T = 180 °C pacuérHbie ycnoBust
(HapyxHOE HaBieHHUE)):

[0];= 150MIla
Monyns npopoiibHO# yripyroctu ipu temmneparype 180 °C:




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

Pacuérnbrit JAUaAMETP OTBEPCTU (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/Iﬂ):

d, =d+2-C, =78+2%58 = 89,6Mm

PacuérHas nnvHa BHEIIHEH YyacTy mTyIepa:

lip =mjn[11; 1.25. J(m:.:..;sj.(gl_.;sj] = min{ 3700; 1.25 * (78 + 2 * 5,8) * (12 - 5,8f}} = 29,46mM

OmHnouwienus 00OnyCKaemuviX HANPAHCEHU

Jlns1 BHEIIHE W yacTu mrynepa:

1y = mjn{Ln; L['j—]lj} =min{1.0, 150 / 167}= 0,8982
=3

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13P=mjn{13-, D.S-J{d+2-csj-(s3—.:5-.:51)] = min{0;0.5* (78 +2*58)* (12~ 58 -0} = Omwm

[[Inpuna 30HBI YKpEIUICHUS:

Lo=.Dp-ls-c¢ = (3000 * (22 — 4,8)y* = 227,2mMMm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1InII-
THYeCKOe (JIEBOE)):

Ly =2419MmMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:
11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUS, HE Tpe6y}01uero JOIOJHUTEIILHOTO YKPCIJICHUS

dop =II|.4-,|IEP (8—0C) =0.4*(3000* (22 - 4,8} = 90,86MMm

1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13
IP-(S— cj

-d . 1

tros- e b e B2 Ty

T DP ]'13|

=min{l; [1 + (29,46 * (12— 5,8) * 0,8982 + 0 * 60 + 0 * (0 — 2 * 5,8) * 0,8982) / (227,2 * (224:8))] / [1 + 0.5 * (89,6 — 90,86) / 227,2 + 1 * 7+
2*5,8) /3000 * 29,46 / 227,2} 1,041}

=1

WV =1in4l;

1K fa-p)-
[p]P = #_3155] ¥V =2%1%(22-48)*167*1/[3000 + (22— 4,8)1] = 1,904MIla
P

Jonyckaemoe Hapy»XHOE JaBlICHUE!

[eh

[[p]P T =1,904 /(1 + (1,904 /0,316%2 = 0,3124MIIa
+

[l

rae [P]e — momyckaemoe Hapy»KHOE JaBJCHHE B TIpeIeIax yIpyroCTH ISt SIEMEHTa, HeCyIero mrytep (CM. pacuér aie-
MeHTa “Obeuaiika HUIMHAPHYECKas)

Jluct
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=~ PamuanbHas narpyska, Fr:  2900H
2 Oxpyxuoit Moment, Mc:  700H m
E IIpononeuerii Moment, M : 700 Hwm
5 Kpyrsmmii Moment, My: 1000 HwM
® Casurosas Harpyska, Fc: 2000 H
CnasuroBast Harpyska, F: 2000 H
g DKBUBAJCHTHAS TOJIIIMHA 00€UaliKN OKOJIO MITyIIepa:
; 5, =8-t¢ =22-48=17,2mMMm
§ Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:
E[ D, =D, +54C =3000 +22 +4,8 = 3027mm
= Cpennuii TuamMeTp MmTylepa:
- d. =d+s +c, =78 +12+58 = 95,8mMm
=
ols
< E Jluct
é — E-10K.00.00.00(PP 149
~ Wzm) Jlucr Ne nokym. Ionmn. JHara
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— Dp o |

o — T — e i e

N,

OTBepCcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkairee Kk Hemy oTBepeTre IITyriep TW DN50He oka3siBaeT Ha HETO BIIHsI-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 0,3124MIla

0,3124MTIla = 0,21 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

Fr
Mc M.

e




Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

Iloamuce 1 nata

Wus. Ne mozu.

19746.4

d
A, =—— =058/(3027 *17,2F = 0,4199
‘\JE [ S3

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaNPsHKEHHUI:

b, = 759Mmm
Cpennuii paguyc o0cuaiiku y OTBEPCTHSL:

R, = D_Ef 3027 /2 = 1513um

IIpoyHOCTH OT IEHCTBUS AABJICHUS:

=|(-0,21) / 0,3124|= 0,6721

Ycnosue npounoctu: Py £l

0,6721< 1.0.YcioBue MpOYHOCTH BBHIIIOIHECHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

=-2900

Ao = ——— =05,8 / (3027 * (22 — 4,8f

2 3 4
Cr=ap+ap-A +ay A “+a-d “+a, A" 5404109

=0,6007 + 0,952 * 0,4199 + 0,005196 * 0,498 (-0,001406) * 0,419+

JlomyckaeMoe 0ceBoe yCHIIME Ha MITYIEp IPH OTCYTCTBUH HakIaaHoro Kombua(A. = 0,4199):

[Fz] = [,j]. (3- ,:jﬂ -max {C;,1.81] =167 * (22 -4,8}* max{1,001; 1.81}= 8,94210" H

IIpo4HOCTB OT AEHCTBHS OCEBOM HATPY3KU!

=|(-2900) / 8,94210¢ | = 0,03243

VYcnosue npounoctu: F, £1
0,03243< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OxpyXHOI MPUBEICHHBII MOMEHT, JEHCTBYIOMINI Ha ITYyLEp:

M,=M., =700 Hwm™m

IIponosbHBIN IPUBEAEHHBIH MOMEHT, IEHCTBYIOIIMM Ha IITYLED:

= (_
2900)H

=0,4199

=1,001

N3m) Jluct No noxym. IToam. Jlara
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2
Tp Tp 2
VYcnoBue mpoYyHOCTH: e | ——+ @ | |.:[:| | _F _n2.@ +bi <1
< z| T |- T
= c 4 [ 4
=
= 0,6976< 1.0.YcioBue MpOYHOCTH BBHIIIOJIHECHO
) MakcuMaIbHBIE TPOIONBHbIEC PACTATHBAIONIHIE HATIPSDKEHUS B IITYIEPE:
S
= 4. fmﬂ YL =(-0,21) * (78 + 12) / (4 * (12— 5,8)) + 4 * (7G0+ _
é 5= p-ld+s) + ¥ LA Fy 7002/ (3,142 * (78 + 12§* (12 -5,8)) + 0/ (3,142 * 54 3AMII
4T -0) mlatn) (-ca) A Gts) Broce) (784127 02-58) -34MIla
o Ecnu F, coznaet cxxumaroiiiee HanpsKeHUe, ee CIeyeT IPUHSTh PAaBHOM HYJIIO.
S
= VYcnoBre MpoYHOCTH: &1 = [6]1
2, 24,34MIla < 150MITa. YcaoBue MpOYHOCTH BBITOJHCHO
B
= Sz 2
M 4+ I
~ |P| + i LN FF5| =0,21 /21,37 + (700+ 700P)*2/ 4797 + |(-2900)| / 4398= 0,8756
= F M H
@ Ecnu F, pactsruBaroiasi mpooiibHas Cuiia, a P —BHYTpPEeHHEe U30bITOYHOE HAaBjieHue, T0 F, U P cieayer IpUHSTh PaBHbI-
2 MU HYJIIO.
s
3 M2 4
® VcioBue YCTOHUMBOCTH IITYTIEpA: E+ _:E_]_Y + Fs <1.0
I F
s 0,8756< 1.0.YciioBue yCTOHYHMBOCTH BBITIOJIHEHO
= Pacuér B ycnoBusx ucnbiTanuii (I'mapoucnbiTanus)
=
5
= YcioBust HATPYKEHUS PU UCHBITAHUAX:
=
é Pacuérnas temneparypa, 1. 20 °C
PacuérHoe BHYTpeHHee n30bITOuHOE HaBienue, P: 0,5284 MIla
=
ol =
=] ©
<! E Jluct
8| = E-10K.00.00.00PP 151
~ Nsm) Jlucr No noxym. TTopi. Jlara

M, =1, =700H m

A 4 =4,526 +0,06402 * 0,4199 + 0,1589 * 0,4199 (-0,02142) * 0,419+ =
+tag-d." 0,001035 * 0,419 4,58
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B IUIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, IPH
OTCYTCTBUM HakJagHoro konbia (A = 0,4199):

2 E
Co=apg+ap A, +ay L "+a; A,

[Mx]= [.j]. {5_ .:]3 . E{Tt.max{cz; 4_9} =167 * (22 — 4,8} * 95,8 / 4 * max{4,58; 4.9})= 5798H m

2 3 4 _
Cy=ag+a;-h, +a, A “+a;- A +a, A7 =5516
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B INIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, IpH
OTCYTCTBUH HakJiagHOTro Kokl (A = 0,4199):

[MY]= o] - E{Tt max{ C5; 4.0} =167 * (22 - 4,8§* 95,8/ 4 * max{5,516; 4.9}= 6527H m

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

a 2
@y, = [Mx ] J{ MY ] =((700 / 57985 + (700 / 65279)** = 0,1615

ZRTS

VYcnoBue NpOYHOCTH: &y =1

0,1615< 1.0.YcoBue MPOYHOCTH BBIIIOJHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

&
tax U—P+EIJE ; |EIJ.5
Cy

Ecmu F, < 0,10 3HaK @, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

2

P =([max( |0,6721 /1 + (-0,03243)|; |(-0,03243)p,6721 /1 - 0.2 * (- =

C—P -0.1-%, D] +&i 0,03243)| )}+0,161% )2 0,6976
4

=




g PacuérHbiii tuameTp oTBepcTHst (OCh IITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
=6
- d=d+2.c, =78+2*58 =89,6mMm
§ PacuétHbIil TuaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPCILICHHUS:
=
S[ s—rc
= dg =2 |—-08| JDp (5-6 =2*(22-48)/2909-0.8) * (3000 * (22 -8)"* = 2323mm
*r
= d, < th: Yc10BHE IPOYHOCTH BBINOJIHEHO
kg PacuérHas nnvHa BHEIIHEH YyacTu mTyIepa:
=
<! lip =mjn[11; 1.25 J(d+ 2, )5 -e, j] = min{ 3700; 1.25 * (78 + 2 *5,8) * (12 — 5,8f}} = 29,46Mm
@
T
~ OmHuouwieHus 00NyCcKaemvlxX HaAnNPAHCeHU
2 151 BHELIHEH YacTy IITyLepa:
@
z oo [Eh
) 1 = tming1.0; =min{1.0, 254,5/ 272,7}= 0,9333
= g
[:‘8 Pacuérnas qyvHa BHyTpeHHEH 4acTH HITyIepa:
. l3p = mjn{13; 0s. ﬂ,‘[d+ 20, )-E - _.:51)] =min{0; 0.5* (78 +2*5,8)* (12-5,8 - 0ff} = Omm
§ [IuprHa 30HBI YKPEIUICHUS:
S
2 Ly =Dp-ls—c) =(3000* (22 - 4,8} = 227 2mm
= PaccrostHre OT HAPYKHOM TOBEPXHOCTH IITYIIEPa 0 OIIMKAWIIET0 HECYIIETO KOHCTPYKTHBHOTO 3iieMenTa (JIHHIIe SIUTHIT-
é THYEeCKOe (JIEBOE)):
Ly =2419MmmMm
= PacuérHast mpuHa 30HBI YKPCIUICHHS
al =
=] ©
<! E Jluct
8| = E-10K.00.00.00PP 152
~ Nsm) Jlucr No noxym. TTopi. Jlara

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

E= 1,9910° MIla

Ceoilicmea mamepuana wimyuepa
Jonyckaemble Hanpsokerus s marepuana 09M2C GrI'OCT 19281npu temneparype T = 20 °C ¢ciioBust TUAPOUCIIBITA-
HHUIA):
[0]= N* Repc/ e = 1¥280/11 = 254,5MI1a
Monyns npogoiisHO# yrpyrocty mpu remneparype 20 °C:

E.= 1,9910° MIla
Pacu€rHas TONIIMHA CTEHKH LITYEpPA:

B -Iid +2- cs:l
= =0,5284 * (78 + 2 *5,8) / (2 * 254,5 * 1 — 0,5284= 0,09310um

2ooh g -p

Jomyckaemoe naBieHne U naTpyOKa mTynepa:
Z-[o]1-g1-(s1-cs)
[p]=—— -
+8 40,

32,95MIla = 0,5284 MIla
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

DP =D =3000Mm

PacuérHas TonmmmHa CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEHHUS ITyIepa:

S = 2,909mm

= 2*2545*1*(12-5,8)/ (78 + 12 + 5,8=32,95MIla




s OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmkaiiree Kk Hemy oTBepeTre IItyrep TW DN50He okassiBaeT Ha HETO BIIHSI-
= HHSL, T.€. PACCTOSIHUE MEX/AY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOILIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:
=

§ b= JDP (s-ch+ JDP {s—c) =(3000* (22— 4,8))"+ (3000 * (22 - 4,8)f* = 454,3um

=t Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasienue [p] = 3,109MIla

3,109MlI1a = 0,5284 MIla

o 3akiroueHue: Y c10BUe MPOYHOCTH H YCTOHYHNBOCTH BBHINOJHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 A =050y - dop ) 55 =05+ (89,6 - 90,86) * 2,90¢= (-0,183610° ) M

Eg Pacnonaraemast mioiaib YKpeIruieH:Hs OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z_ =29,46 * (12 - 0,09310 - 5,8) * 0,9333 + 0 * 0 *00 * (12 — 5,8 — 0) * 0,9333 + 227,2 * (22 —2,9694,8)

m

= =0,003414v

S A, = (-0,183610° ) m* < 0,003414v>

s 3akiroueHue: Y cJ10BUe MPOYHOCTH BHITOJTHEHO

m

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

< FI Jluct

o

gl — E-10K.00.00.00(PP 153
~ Wzm) Jlucr Ne nokym. Ionmn. JHara

11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

dpp =04 JD, (32—} =04*(3000*(22-48Jf =90,86mm

1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13
11:' -(s— cj
-d d+2-¢c 1
T +K,- B . &
lp Dy o1 g
= min{1; [1 + (29,46 * (12— 5,8) *0,9333 +0* 00 + 0 * (12 — 5,8 — 0) * 0,9333) / (227,2 * (224:8))] / [1 + 0.5 * (89,6 — 90,86) / 227,2 + 1 78 +
2*58)/3000*1/1*29,46/227,2]1,042}

=1

W o=min 41,

E

o], - 2K, (-0 g o]

W =2%1%(22-4,8)*1*272,7*1/[3000 + (22 4,8) * 1] = 3,109MIIa

Dy +(s-c)- ¥
l.'i-'I 51
i
1 y -
2 :‘:_'." :\-_'_‘_\_\_‘_‘—I-
b N
i
niE|
w5 k] —
| 5%
W, ,r.r o
. ~=p




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

IHryuep P1 DN50

Itymep P1 DN50
rynep P1
Mrynep A1 DN700
IMTyuep

[Tpoxomsmuii 6e3 yKperieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

091r2C GrI'OCT 19281
48mm
10 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy 5.5mm

Juuna mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

150Mmm

3378mMm
90 °
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.

TTopi.

Jlara

E-10K.00.00.00CPP
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Hazpanue mrynepa: Mryuep V DN50

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUepPa: B 1101mm

VYron f3: 90 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp=D =700mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE naBienue, P: 0,3541 MIla

<
§[ PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
=
§ Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
E[ Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):
= [0]= 174,5MIla

Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:
§ E= 1,8910° MIla
=
= Ceoiicmea mamepuana wumyuepa
T Honyckaemble Hanpspxenust 11 Marepuana 0902C GrI'OCT 19281npu temneparype T = 120 °C pacuérHble ycnoBusi):
= p paryp M
- [0],= 157,5MIla
Z_ Monyns nponoiibHO# yripyroctu pu temmneparype 120 °C:
z E.= 1,8910° MIla
S PacuérHas TONIIMHA CTEHKH LITYIEpPA:
3
2 dd+2-
/M -E ( °) =0,3541* (48 + 2*5,5)/ (2 * 157,5 * 1 — 0,3541= 0,06640vM

2ooh g -p

g Jomyckaemoe naBieHue Ui maTpyOKa mTymepa:
= [p]=2'['3]1"=|?'1'(51—'35) . o / _
2 Ep— = 2%157,5%1*(10-5,5)/ (48 + 10 + 5,5=22 32MTla
=
= 22,32Mlla = 0,3541 MIla
é 3akiroueHue: Y c10BUe MPOYHOCTH H YCTOHYNBOCTH BBINOJHEHO

PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:
5
2l s
<! E Jluct
8| = E-10K.00.00.00(PP 155
~ Nsm) Jlucr No noxym. TTopi. Jlara I




Dy =D =700mm

PacuérHas TONIIMHA CTEHKH HECYIIETrO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

s, = 0,7208um

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2-C; =48+2*55 =59mm

PacuéTHpIil TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dy =2 [u— D,E] : ,IEP ‘(8- ¢) =2*((22-4,8)/0,7208 —0.8) * (700 * (22 -8)"* = 5061mMMm
*p
d, < th: Yci10BHE IPOYHOCTH BBINOJTHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’l;d+ 2-:::5)-[51—-:5)] = min{ 150; 1.25 * (48 + 2 * 5,5) * (10 — 5,5} = 20,37mm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 157,5 / 174,5)= 0,9026

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjnﬁ3; D.S-J{dﬂ-csj.(srcs-cslj] =min{0; 0.5 (48 +2*55)* (10-55-0ff} = Omm

[[Inpuna 30HBI YKpETUICHUS:

Lp= ,u'DP- §— ] =(700* (22 - 4,8} = 109,7mm

PaccrosiHie OT HapyKHOM MOBEPXHOCTH IITYIIEPA 0 OJIMKAMIIEr0 HECYIIEro KOHCTPYKTHBHOIO 3eMenTa (Daanery
DN700c¢ KkpbILIKoii):

Ly = 133MmMm
PacuérHast mupuHa 30HbI YKPEIUICHUS:

g
<
= 1. = Lu =109,7um
~ P
§ PacuérHblii TuamMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
E = . . —_— —_ * * —
5 d,:,p =04 . (5—C) =04+ (700* (22 -4.8) = 43,89mm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
©
> 1. le—¢
= V = mindl, T ( . ]2 1
_ 3.

j 1+|:|_5.d1’ TLE, LI S 3
E Ip Dp 91 Ip
- =min{1; [1 + (20,37 * (10 — 5,5) * 0,9026 + 0 * 0 + 0 * (10 — 5,5 — 0) * 0,9026) / (109,7 * (224:8))] / [1 + 0.5 * (59 — 43,89) / 109,7 + 1 * (48 2
=z *5,5)/700*1/1*20,37 / 109,74 0,9625}
g =0,9625
=
=
3 E-Kl-(s—c:]-q:u-[nj]
m [p]P = W =2%1%(22-4,8)*1*174,5* 0,9625 / [700 +2¢ — 4,8) * 0,9625]= 8,063MIIa

DP +|:s— c:]-?
<
=
<
=
=
[¥a}
Q
=
=)
X
)
=
=t
2l
<! E Jluct
gl = E-10K.00.00.00CPP 156
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<
:
= YcinoBus HATPYKEHUS !
[¥a}
E Pacuérnas temneparypa, T: 180 °C
é( PacuérHoe Hapyx)HOe m30bITOUHOE AaBneHue, P: 0,21 MIla

_ PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
=
S
& Ceoilicmea mamepuana 31emenma, Hecyuiezo wimyuep
Z_ Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBusi (Hapy»KHOE qaBie-
= Hue)):
=

[o]= 167MIla

Z. Moxyab mpoaoapHO# yrpyrocty mpu temmeparype 180 °C:
z E= 1,8310° MIla
5 3
g Ceoilicmea mamepuana wimyyepa
- Honyckaembie Hampspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temmneparype T = 180 °C pacuérHbie ycioBust
o (HapyxHOE HaBieHUE)):
5 [6]:= 150MITa

S Moayns npopoiibHO# yripyrocti nipu temmeparype 180 °C:

[¥a)
N Ei1= 1,8310° MIla
E[ PacuérHas TONIIMHA CTEHKH LITYEpPA:
= p-(d+2-c5] 0,21* (48 +2*55)/(2*150-0,21= 0,04133u

a = =0, * +2* y * — U, = y

| f e TRy oeteraes e i-ons 00ns

=
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OTBepCcTHE CYMTAETCS OAMHOYHBIM, eciu Onmmkaiiree Kk Hemy oTBepetre tymep V DN50 He oka3biBaeT Ha HETO BIIHSI-
HHUSL, T.€. PACCTOSIHUE MEXKAY HAPYKHBIMU MIOBEPXHOCTSIMH COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b5 D), (s-c1+,[D) (s—5) =(700* (22 48))*+ (700 * (22 - 48} = 219,5mm

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 8,063MIla

8,063MI1a = 0,3541 MIla

3akioucHue: Y cJ0BUE IPOYHOCTH U YCTOYMBOCTH BBINIOJIHEHO
[Tnotaae, HeoOXoAUMast TSl YKPEIICHHS OTBEPCTHS:

Ay =050, - dg) 5, =05* (50 - 43,89) * 0,7208= 0,544510° m?

Pacrnonaraemast miomans yKpeIieHus: OTBEPCTHS:

Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]

=20,37 * (10 - 0,06640 - 5,5) * 0,9026 + 0 * 0 *400 * (10 — 5,5 - 0) * 0,9026 + 109,7 * (22 —-0,72684,8)

=0,001890m°
A, = 0,544510° m?< 0,001890m2
3akmroueHre: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO

PacuéTt B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)
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I[OHYCKaeMOC HApYKHOE JAaBJICHUEC U3 YCIOBUS IIPOYHOCTH:

. d d
E,= rrun{l o, 945 = —} = min{1.0, 9.45 * 48 / 150 * (48 / (100 * (10 - 5,8/} =0,9876
1 “ulmu (5 -2

JomyckaeMmoe Hapy>KHOE AaBJICHHE I MaTpyOKa MITyepa U3 yCIOBHS yCTOWIHMBOCTH.

[l =

- 25
02 107E, d |100(s;-¢,) _ 20.8*10°*1,8310°* 48/ (24 * 0,9876 * 150) * (100 * (105508  _; 38 3011
ng By 1) d )*? ’

I[OHYCKaeMOC Hapy>KHOC NaBJICHUC JIA nany6Ka Tyuepa u3 yClaoBUs IPOYHOCTHU:

_2:[o]y sy - e
(#]x Ty 03 2*150 * (10 - 5,5)/ (48 + 10 - 5,5=25,71MIIa

[pln

[¥] =

25,71/ (1 + (25,71 / 138,3)? =25,28MIla

25,28MIla = 0,21 MIla
3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

Dy =D =700mm
PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
d,=d+2C, =48+2*55 =59mm

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.35. ,\Ilrlld+2.|:sj.llgl_|:sj] = min{ 150; 1.25 * ((48 + 2 * 5,5) * (10 - 5,5¥§} = 20,37mM

OmHnouwienusa 00OnyCKaemuviX HANPAIHCEHU

Jlis BHEIIHe! yacTu mTynepa:

1= mjn{l,lil; L['j—]lﬂr =min{1.0, 150 / 167}= 0,8982
[

PacuérHas [uiMHa BHYTPEHHEH 4acTH IITYyLEepa:

13p=mjn{13-, D.S-J{dﬂ-csj-(srcs-cﬂj] =min{0; 0.5* (48 +2*5,5)* (10-55-0ff} = Omm

IMuprHa 30HBI yKPEIUICHUS !

Lo= ,.'DP- 5— cj = (700 * (22 - 4,8)¥> = 109,7mMMm

PaccrosiHie OT Hapy>KHOM MOBEPXHOCTH IITYIIEPA 0 OJIMKAMIIErO HECYIIEro KOHCTPYKTHBHOTO 3jeMenTa (Daanery
DN700c¢ KkpbILIKoii):

Ly =133MmMm
PacuérHas mpuHa 30HBI YKPCIUICHHS
11:' = L,:, =109,7mm

Pacuérnprit JAUaAMETp OTBEPCTUS, HE Tpe6y}01uero JOIOJHUTEIILHOTO YKPCIIJICHUS

de =04. b [3—1C) =04*(700* (22 - 4,8}y = 43,89mMm

1+]-1p LR S PR PR PR E (53 -0 = '351)'13
lp - [s-c)

—-d . 1

fros- 2t e B2 Ty

]'P DP 1P

=min{1; [1 + (20,37 * (10 — 5,5) * 0,8982 + 0 * 60 + 0 * (0 — 2 * 5,5) * 0,8982) / (109,7 * (224,8))] / [1 + 0.5 * (59 — 43,89) / 109,7 + 1 * (482
*55)/ 700 * 20,37 / 109,73 0,9623}

WV =1in4l;

Jluct

Wzm) Jlucr Ne nokym. Ionmn. JHara
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=0,9623

2Ky (s-c)-|o
[p]P= Dp+lls—c:l-ﬁ|.:F].

Jonyckaemoe HapyXHOE JIaBlICHUE!

[k

rae [P]g — momyckaemoe Hapy»KHOE JaBJCHHE B TIpeIeIax yIPyroCTH ISt SIEMEHTa, HeCyIero mrytep (CM. pacuér ae-

[l

=2*1*(22-4,8)*167 *0,9623/[700 + (22 &) * 0,9623] = 7,715MIla

menta “HItynep A1 DN700")

df
!
I
1 1 N
=k
e o I

"

OTBepcTHE CUMTAETCSl ONMHOYHBIM, eci Omkaiimee k Hemy otBeperue LTynep V DN5O0 He oka3biBaeT Ha HEro BiIHsi-
HHUS, T.€. PACCTOSHUE MEXIY Hapy>KHBIMU MIOBEPXHOCTSIMUA COOTBETCTBYIOLIUX IITYLEPOB YAOBIETBOPSET YCIOBHIO!

s}

r
S

[[p]p T =7,715/ (1 + (7,715 /2,993}2 = 2,791MIla
+

bo Dy (-1 +,Dy (s-©) =(700% (22-48)+ (700" (22 - 48)° = 219 5um

YcnoBue BEITIOTHEHO, JATbHEHIINX pacyETOB YKPEIUICHUH He TpeOyeTcs.

Honyckaemoe nasnenue [p] = 2,791MIla
2,791MIla = 0,21 MIla

3aximodyeHre. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

Yc/10BUSI HATPYKEHUS TPU UCTIBITAHUSAX!

Pacuérnas temneparypa, T:

20 °C

PacuérHoe BHyTpeHHee n30pIToOuHOE AaBienue, P: 0,4955 MIla

PacuéT ykpenneHusa otBepctus no NOCT P 52857.3-2007

Honyckaemsle Hanpsokenus s Marepuana 09 2C npu temmeparype T = 20 °C ¢cinoBusi THAPOUCIBITAHMIA):

[0]*= N* Rejpc/ Ny = 1300/ 1,1=272,7MIla

Ceoiicmea mamepuana snemenma, Hecyuye2o uwimyyep

Momyab MpoaosIpHO# yrpyrocty npu temmeparype 20 °C:
E= 1,9910° MIla

Honyckaembie Hanmpspkenust 1t Mmatepuana 090 2C GrI'OCT 19281mpu temnepatype T = 20 °C ¢croBust rTHAPOKCIIBITA-

HMUIA):

[0]%= N* Reac/ Ny = 1%280/1,1= 254,5MIla

Ceoiicmea mamepuana wumyyepa

Momyab MpoaospHO# yrpyrocty mpu temmeparype 20 °C:

E;= 1,9910° MIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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s PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLEepa:
& _ .
s| | e eminds 05 BT 0T 6 calt mncoi0s* 82759 G0-55-0) = v
2 [IuprHa 30HBI YKPEIUICHUS:
=
é[ Ly =Dy [s- o) =(700*(22-48)> = 109, 7mm

PaccrosiHue 0T HapyKHOM MOBEPXHOCTH IITYIIEPa A0 OJIMKAIIEro HeCyIero KOHCTPYKTHBHOTO 3eMenTa (Dnanery
= DN700c¢ kpbluikoit):
LEE Ly =133MmMm
g PacuérHas mmprHa 30HBI YKpEIJICHUS:
% 11:' = L,:, =109, 7mMm
= PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHS:
%
- dpp =04 ,fﬁp {5—C) =04+ (700* (2248} = 43,89mm
=
s
S 1+]-1p LR S PR PR PR E (53 -0 = '351)'13
= . lp (s ¢)

WV =1in4l; 3 " I

- +2-¢

g 14050 LI g c 8
;{ Iy Dy g1 1p
2 =min{1; [1 + (20,37 * (10 — 5,5) * 0,9333 + 0 * 80 + 0 * (10 — 5,5 — 0) * 0,9333) / (109,7 * (224-8))] / [1 + 0.5 * (59 — 43,89) / 109,7 + 1 * (482
E *5,5)/700*1/1*20,37 /109,74 0,963%}
) = 0,9639
=
=
al =
=] ©
< E Jluct
8| = E-10K.00.00.00PP 160
~ Wzm) Jlucr Ne nokym. Ionmn. JHara

p-(d+2- csj

Ip =
i UE Lo s
Jonyckaemoe naBiieHue Juis narpyOka mryuepa:

=0,4955* (48 +2*5,5) / (2 *254,5* 1 — 0,4955t= 0,05748um

2[o] gy (sp-es)
d+3 0,
36,08MI1a = 0,4955 MIla

3akmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
Pacuérablii AmaMeTp MUIUHAPUIECKONW 00eHaiKu:

[p]=

= 2*2545*1*(10-5,5)/ (48 + 10 + 5,5=36,08MIIa

Dp =D =700mm

Pacuérnas TOJIHWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHUA mTyuepa:

s, = 0,6452um

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAET C HOPMAJIBIO K IIOBEPXHOCTH B IIEHTPE OTBEPCTHS):
d,=d+2-C, =48+2*55 =59mm

PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIICHHS

dg=2- [E— D,E] - JDp (s-c) =2*((22-4,8)/0,6452-0.8)* (700 * (22 -8)*> = 5675mm
*p

d, < dy: YcaoBue MpoYHOCTH BBINOJTHEHO

PacuérHas qniHA BHELIHEH YacTH IITYyLEpa;

lp =mjn[11-, 1.25. «.u'r(d+2"is)'(51—'3;)] = min{ 150; 1.25 * (48 + 2 * 5,5) * (10 - 5,54/} = 20,37mMMm

Ommnouienus 00nycKaemovixX HaNPAMHCeHUul
Jlns1 BHEIIHE W yacTu mryuepa:

[=}

%= m:in{l,[l; ﬂ} =min{1.0, 254,5 / 272,7}= 0,9333
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o], - 2K, (-0 g o]

Dy +(s-c)- ¥
df
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OTBepCcTHE CUMTAETCS OAMHOYHBIM, eciu Onmkaiiiree Kk Hemy oTBepetre tymep V DN50 He oka3biBaeT Ha HETO BIIHS-
HHSL, T.€. PACCTOSIHUE MEX/AY HAPYKHBIMU MIOBEPXHOCTSIMH COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b> JDi: (s-cr+ JD; (s—e) =(700*(22-48))?+ (700 * (22 - 4,8)* = 219,5mm

Yci0Bre BBIMONHEHO, JaJbHEHIINX PacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasieHue [p] = 12,62MIla

12,62MlIlIa = 0,4955 MIla

3akioucHue: Y cJ0BUE POYHOCTH U YCTOHYMBOCTH BBINIOJTHEHO
[Tnomane, HeoOX0MUMasT TS YKPEIICHUS] OTBEPCTHS:

Ap=035 [dp - l:lnp]- S, =0.5* (59 — 43,89) * 0,6452= 0,487410° m*

Pacnonaraemas miomanb yKpeIruieHUs! OTBEPCTHSL:

Ay =ly -[sl—s]P— c5]-11+13.P 8y K tly -[:53—c5—c51)-13+lp -[s— 8p — c]

=20,37 * (10 — 0,05748 - 5,5) * 0,9333 + 0 * 0 *#00 * (10 — 5,5 - 0) * 0,9333 + 109,7 * (22 —-0,64524,8)

=0,001901v°
A, = 0,487410° m?< 0,001901m2
3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

W =2%1%(22-4,8)*1*272,7*0,9639/ [700 +2@ — 4,8) * 0,9639]= 12,62MIla

Jluct

Wzm) Jlucr Ne nokym.

TTopi.

Jlara
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

IHryuep TW DN50

IMtymep TW DN50
Irynep TW

Obeuaiika HUIMHIPUYECKAS

Obeualika HUIMHIPUYECKAS

[Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy

Juuna mryepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

09r2C(KI1265) Gr.
48mm
16 Mm

4 Mm

100Mmm

5300mM
O o
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.
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Hazpanue mrynepa: Mrynep LT1 DN100

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YIepa, V- 603 mm

VYrox f3: 0°
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =3000mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,3788 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Honyckaembie Hanpsikenust 1t Matepuana 090 2C(KI1265) Gr.npu temneparype T = 120 °C pacuéTHble ycioBus):

[0]:= n*min( Rex/ nr; R / e Ruyaev / Mg Roz oo / ) = 1°min{206,8/1,5; 403/ 2.4; ~/ =~/ -}137,9MIla
Monyns npopoiibHO# yripyroctu nipu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3788 * (48 +2*4)/ (2*137,9*1-0,3788= 0,07702um
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoka mrynepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

48,67MIla = 0,3788 MIla
3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*137,9*1*(16-4)/ (48 + 16 + 4=48,6 7MIla

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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g
<
= l =Lu = 227,2um
~ P
A PacuéTHblil TuaMeTp OTBEPCTHsI, HEe TPEOYIOIEro JOMOTHUTEIBHOTO YKPEIUICHHS:
=
E
5 de =04. b 3—C) =0.4+*(3000* (22 -4,8}F = 90,86MMm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
1]
> 1. le—¢
= V = mindl, T ( . ]2 1
_ 7.
j 1+|:|_5.d1’ TLE, LI S 3
E lp Dyp o1 lp
— =min{l; [1 + (32,4 * (16 —4) * 0,7902 + 0 * 0 * G- 0 * (16 — 4 — 0) * 0,7902) / (227,2 * (22 — HB)[1 + 0.5 * (56 — 90,86) / 227,2 + 1 * (48 + 24)
=z, /3000*1/1*32,4/227,2=1,165}
= =1
S
: 3
I 2K (s-0) g o
m [p]P = 16579 9 T =2%1%(22-4,8)*1*174,5*1/[3000 + (22 4,8) * 1] = 1,99MIIa
DP +|:s— c:]-?
<
3
<
=
=
[¥a}
Q
=
E
=
o
=
=
g =
=] ©
<! E Jluct
é — E-10K.00.00.00CPP 164
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Dy =D =3000mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 3,26mMMm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2d-C; =48+2%4 =56mm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

E—¢
dp =2 | —-0E(- |'5 (=-01 =2*(22-4,8)/3,26-0.8) * (3000 * (22—%1)%2 = 2034mMm
0 [ SP ] e} [: j
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

ty, =minfly, 125 3426, ) (5120, )] =min(100; 125 * (48 + 2 4)* (16 - 43} = 32,4um

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 137,9/ 174,5}= 0,7902

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjﬂ{13; D_S.J(d+1.csj.(g3_.;5_.;51]] =min{0; 0.5* (48 + 2 * 4) * (16 — 4 — O}f} = Owmm

[[Inpuna 30HBI YKpEIUICHUS:

Lp= ,u'DP- §— ] =(3000* (22 - 4,8)* = 227, 2mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA 10 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1nIn-
THYEeCKOE (JIEBOE)):

L, = 1580mMm
PacuérHast mupruHa 30HbI YKPEIUICHUS
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OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecin Onmmkairee Kk Hemy oTBepceTre IITyrep LT1 DN100OHe oka3biBaeT Ha HETo

BIIHSIHUSA, T.€. PACCTOSTHUE MEXITY HAapYKHBIMH IOBEPXHOCTSIMH COOTBETCTBYIOIINX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,99MIla

1,99MIlIa = 0,3788 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO
[Tnotaae, HeoOXoAUMast TSl YKPEIICHHS OTBEPCTHS:

Ay =050, - dg) 5, =05* (56 - 90,86) * 3,26= (-0,568210% ) w2

Pacrnonaraemast miormans yKpeIwieHUs: OTBEPCTHS:

Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
=32,4 * (16 — 0,07702 - 4) * 0,7902 + 0 * 0 * 0 +10(16 — 4 — 0) * 0,7902 + 227,2 * (22 —3,26 — }8

=0,003472M°
A, = (-0,568210*) m* < 0,003472s°
3aximodeHre. Y cJIoBHe MPOYHOCTH BBHIMOJIHEHO

g PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P
;[ 52857.3-2007
3
=
5 Fr
=
= Mc M.
NS v
>
=
%
s o
=~ 4
%
)
T
=
s
3
m
<
g
=
; PaguansHas Harpyska, Fr:  599,3H
E[ OxpyxHoit MomeHT, Mc:  OHwM
é Ipononererit Moment, M : 0 Hwm
Kpyrsmmii moment, My: OHwM
=t
2l
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Cuaurosas Harpyska, Fc:. O H

Casurosast Harpyska, F: O H
OKBHBaJICHTHAs TOJIIMHA 00CUaiiKi OKOJIO IITyIIepa:

5, =8-¢ =22-48=172mm
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
Dy =Dy +3+C =3000 +22+4,8=3027mm

CpenHuii qraMeTp mTymnepa:

d. =d+s +c, =48 +16+4 = 68MMm

d
A, =——— =68/(3027*17,2* = 0,298

e 5
PaccrosiHue ot kpas mtTynepa 10 BO3MOXXHOTO KOHIIEHTPATOpa HaNpsDKEHUI:
b, = 603mm
Cpenuuii pagnyc o0edaiiki y OTBEpCTHS

D,

R, = — =3027 /2 = 1513mm

IIpouHOCTH OT NEHCTBUS AaBIICHUS:

_|p _ _
¥, = ‘E‘ =|0,3788 /1,99| = 0,1904

Yenosue npounoctu: b £1

0,1904< 1.0.VYcnoBue NpOYHOCTH BBITOTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

£
<
=
=
[¥a}
[&]
=
=
=
o
=
=
S
>
=
2
@
T
~
2
@
T
=
2
™
m
F, =-F =-599,3 o
< z R 599,3)H
=
& d,
S A= ——— =68/ (3027 * (22 — 4,87 =0,298
. fz-c
g [
= — * * * *
_ 2 3 4 =0,6007 + 0,952 * 0,298 + 0,005196 * 0,298 (-0,001406) * 0,298+ 0 * _
éf Co=ag+aph +ag-h “+ag-k “+a, A" goog =0,8849
JlonyckaeMoe 0CeBOe yCHIIME Ha MITYLEP MPU OTCYTCTBUHU HakiaaHoro kojbua(A, = 0,298):
=
E
% B Jlucr
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[F=]= [,3].(5_.;)3 ‘max {C;1.81} =1745* (22 - 4,8)* max{0,8849; 1.81}= 9,34410" H

IIpo4HOCTB OT AEHUCTBHS OCEBOM HATPY3KU!

=|(-599,3) / 9,34410" | = 0,006413

Venosue npouHoctn: B, =1

0,00641% 1.0.¥YcioBue MpOYHOCTH BBITIOTHEHO
OKpy’XKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:

M, =M +F, -1} =0+0%100 =0H M

TIpononbHbII TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:

MY =ML+FL'11 =0+ 0*100

=4,526 + 0,06402 * 0,298 + 0,1589 * 0,298 (-0,02142) * 0,298+ 0,001035 = 4559

2 3 4
Coy=ap+ad, +ay L "+ag A 7 +a, A, * 0,208

JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOINN Ha MITYIEp B IUIOCKOCTH, IEPIICHIUKYIISIPHOM K OCH COCyIa, IpH

OTCYTCTBUH HakJIagHOTO Kobla (A = 0,298):
d. .
(ML J=[o] (s- 0" - max{C;; 4.5)

C3=&D+al-lc+ag-lc2+a3-lc3+a4-lc" = 5,606

Jonyckaemblii M3rudaronyii MOMEHT, ASHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IEPIECHANKYISIPHOM K OCH cocya, IpU

OTCYTCTBUH HakJaaHoro konbna (A¢ = 0,298):

[I\"Iy]= [,j]. [5 _.:]2 dT: maz{lfg', 4_9} =174,5* (22 - 4,8)* 68 / 4 * max{5,606; 4.9}= 4920H M

IIpoYHOCTH OT MEHCTBUS U3THOAIOIINX MOMEHTOB:

a 2
@y, = [Mx J +[ M'-*' J =((0 / 4300% + (0 / 492092 = 0

B ]) "oy

=174,5* (22 — 4,9* 68 / 4 * max{4,559; 4.9}= 4300H M

=0H
M

g

=

= YcnoBue mpoYyHOCTH: &y =1

§ 0 < 1.0.YcnoBue NpoYHOCTH BBHITIOJTHEHO

E[ TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

o
= & & ?

2 _ |Fp 5 =([max(]0,1904 / 1 + (-0,006413)|; |(-0,006413)§,1904 /1 - 0.2 * (- =

_ max + P | ol |- 02 P | +F8 0,006413) )j+0? 2 0,1917
g Ca Ly
=

S Ecmu F, < 0,10 302K @, MEHAETCS HA MPOTHUBOIIOJIOKHBIN.

ol
- 3

T . Py Tp 2
= YcnoBue mpoYyHOCTH: max | |—+ %, -,|c[:-=|-, — 02 %, +dy 21

Oy Cy

%

o 0,1917< 1.0.YcoBue MPOYHOCTH BBIIIOJHEHO

2 MakcumanbHbie TPOJIOIbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

E- 2 2 - * * _ * 2\1/2

= _ 4. IIM + Dl =0,3788 * (48 + 16) / (4 * (16 — 4)) + 4 * 0+ 0%/ _
& =L [d+3) T Fy (3,142 (48 + 16)* (16~ 4) + 0/ (3,142 * (48 + 16) [ e\ o

Al -ce) mldas)® (- m(dts)ly-c) *16-4) ’ a

- Ecnu F, coznaet cxxumaroiiiee HanpsKeHUe, ee CIeyeT IPUHSTh PAaBHOM HYJIIO.

3

[a~]

;( VYciaoBue MPOYHOCTH: &1 = [I:T]l

e 0,5051MTITIa < 137,9MI]a. YcinoBue npoYHOCTH BBIIIOITHCHO

=

E Il'Mz NYE

a |p| n ® L FF“| =0/ 48,67 + (G + 092/ 3743 + |(-599,3)| / 3156= 0,1899
= Ml ]

=

g =

=] ©
<! E Juct
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Ecnu F, pactsaruBaromas npogoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,1899< 1.0.VYcioBue ycTONYHUBOCTH BBITIOJIHECHO
Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YcioBus HATPYKEHUS

Pacuérnas remneparypa, 1. 180 °C

PacuérHoe HapyxHOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (HapyXHOE qaBie-
HuEe)):
[o]= 167MlIla
Momyab mpoaoapHO# yrpyrocty mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspxernust 1t Mmatepuana 09 2C(KI1265) Gr.npu temneparype T = 180 °C pacuérHble ycnoBus (Ha-
PY)XHOE JaBICHHUE)):

[a]:= n*min( Rey / nr; R/ Mg Ruyaeie / Nigs Rogomen / My) = 1*min{197,2/1,5,435,4/2,4; -/ = -/ -}131,5MIla
Monyns nponoiisHO# yripyroctu nipu temmneparype 180 °C:

E;= 1,8310° MIla

g PacuérHas TONIIMHA CTEHKH LITYLEPA:
=
= B (d +2- ':s:] . . .
» Sy, = =0,21* (48 +2*4)/(2*131,5-0,21= 0,044751m
2 ZlEh-p
E[ JomyckaemMoe HapyKHOE JaBJI€HUE U3 YCIIOBHS MMPOUYHOCTH:
o
a . d 4
By=mingl0, 845 — | —————1 = min{1.0,9.45* 48 /100 * (48 / (100 * (16 — 4f}) =0,9072
. I Y100 -(sy —c.)
=
% I[OHYCKaeMOC Hapy’>KHOC NaBJICHUC IJIA nany6Ka mTyuepa u3 yciioBusd YCTOﬁQHBOCTH:
2 02108, d [100 (sy-c)7]*°
& ] = LI (51 ¢5) = 20.8*10°*1,8310°* 48 /(2,4 * 0,9072 * 100) * (100 * (16 — 4) / 48° =2622MIla
E ﬂ}-.- . Bl 11 3
2 JlomyckaeMoe Hapy>KHOE JaBJICHHE I NMaTpyOKa IITyIepa U3 YCIOBUS MPOYHOCTH:
: 2 o]y (s - e
& I ol O St c 1 a=
= [P]n T4y o) = 2*1315* (16 —4)/ (48 + 16 - 4=52 6MIIa
=
[a~]
[}
/M [0]=
= 52,6/ (1 +(52,6/2623)"> =52,59MIla
o]
=
g
= 52,59MIla = 0,21 MIla
5 3aximodyeHre. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
E PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eYaiiku:
=
= Dp =D =3000mm
PacuérHprii JAUaAMETP OTBCPCTUS (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/ISI):
=
g =
=1 B
< E Jluct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

d, =d+2-C, =48+2%4 =56mm

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25. J(d+2-csj-(sl—csj] = min{ 100; 1.25 * (48 + 2 * 4) * (16 - 4}f} = 32,4mm

5 = Mﬂ{m; L[‘j_]lj} =min{1.0, 131,5 / 167}= 0,7874
[

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLEepa:

OmHnouwienus 00nycKaemovix HANPANCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cslj] =min{0; 0.5* (48 +2*4)* (16 -4 — 0} = Omm

[[Inpuna 30HBI YKpEIUICHUS:

Lo= ,.'DP- s—¢] =(3000* (22 —4.8))% = 227,2vMMm

Paccrosnue ot Hapymﬂoi/i MOBEPXHOCTHU HITYLIEPA 0 OnvKaiiiero HECYHICTO KOHCTPYKTHUBHOTO 3JICMCHTA (,HHI/IHIG OJLIAII-

THYEeCKOe (JIEBOE)):

L, = 1580mMm
PacuérHas mmprHa 30HBI YKPEIJICHUS

11:' = L,:, = 227,2MM

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJHATEIBHOTO YKPETIIICHSI:

dgp =04

W o=min 41,

=min{l;[1 + (32,4 * (16 —4)*0,7874 +0* 18 0 + 0 * (0— 2 * 4) * 0,7874) / (227,2 * (22 — 4)B) [1 + 0.5 * (56 — 90,86) / 227,2 + 1 * (48 + 24)
/3000 * 32,4 | 227,2= 1,165}

=1

o], - 3]':]K1'(S- 9-[s]
r T (s— c]- v
JlomyckaeMoe Hapy)KHOE JaBIICHIE:

[eh

o], T =1,904/ (1 + (1,904 /0,316%}% = 0,3124MIla

rae [P]e — momyckaemoe Hapy»KHOE JaBJCHHE B TIPeIeIax yIpyroCTH ISt SIEMEHTa, HeCyIero mrytep (CM. pacuér aie-

. {5—€) =0.4*(3000* (22 — 4,8} = 90,86MMm

1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13

1 -(s— cj

[l

_d+2-c5_1];.

d
1+I:I.5-dpl

L o

=2*1*(22-4,8)*167 *1/[3000 + (22 — 4,8)1] = 1,904MIIa

MeHTa “Obeuaiika HUIMHAPHYECKas)

Hzm) Jluct

Ne nokym.

TTopi.
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=
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B
=
=~ PamuanbHas narpyska, Fr:  552,1H
2 OxpyxHoit MomeHT, Mc:  OHwMm
E IIpononeuerii Moment, M : 0 Hwm
5 Kpyrsmmii Moment, My: OHwM
;:(8 CnsuroBast Harpy3ka, Fc: OH
CnasuroBas Harpy3ka, F: O H
g OKBUBAJCHTHAS TOJIITMHA 00€UaliKi OKOJIO MITyIIepa:
; 5, =8-t¢ =22-48=17,2mMMm
§ Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:
E[ D, =D, +54C =3000 +22 +4,8 = 3027mm
= Cpennuii TuamMeTp MmTylepa:
- dc =d+51+':s =48 +16 +4 = 68MM
=
ol =
=] ©
< E Jluct
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N,

OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecin Onmmkairee Kk Hemy oTBepceTre IITyrep LT1 DN100OHe oka3biBaeT Ha HETo
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MMOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yIOBIECTBOPSIET YCIOBHIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 0,3124MIla

0,3124MTIla = 0,21 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

Fr
Mc M.

e




Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

Iloamuce 1 nata

Wus. Ne mozu.

19746.4

l=d

: —|'D_cg =68 /(3027 * 17,2f* = 0,298
¢ =

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaNPsHKECHUI:

b, = 603mm
Cpennuii paguyc o0cuaiiku y OTBEPCTHSL:

R, = D_Ef 3027 /2 = 1513um

IIpoyHOCTH OT IEHCTBUS AABJICHUS:

=|(-0,21) / 0,3124|= 0,6721

Ycnosue npounoctu: Py £l

0,6721< 1.0.YcioBue MpOYHOCTH BBHIIIOIHECHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

F, =-Fg =-552,1

Ao = ——— =68 / (3027 * (22 — 4,8

=0,6007 + 0,952 * 0,298 + 0,005196 * 0,298 (-0,001406) * 0,298+ 0 *

2 3 4
Co=ap+ap-d, +ag- A “4+ap A T+a, d 0,208
JlomyckaeMoe oceBoe yCHIIHE Ha MITYIep IPH OTCYTCTBUH HakIaaHOTo Kombia(A. = 0,298):
[F_]=[o] [s-c)? max{C,;1.81} =167* (22-4,8)* max{0,8849; 1.81}= 8,94210" H

IIpo4HOCTB OT AEHUCTBUS OCEBOM HATPY3KU!

=|(-552,1) / 8,94210" | = 0,006174

VYcnosue npounoctr: F, £1

0,006174< 1.0.¥YcioBue MpOYHOCTH BBITIOTHEHO

OxpyXHO MPUBEICHHBII MOMEHT, JEHCTBYIOIINI Ha IITYyLEP:
M, =M_+F -1, =0+0*100 =0H ™

IIponosbHBIN IPUBEAEHHBIH MOMEHT, IEHCTBYIOIIMM Ha IITYLED:

= (-
552,1)H

=0,298

=0,8849

E-10K.00.00.00CPP
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=0H

LI, =T, +F; -1 =0 +0* 100
o L+l 4 M
] 3 4 =4,526 +0,06402 * 0,298 + 0,1589 * 0,298 (-0,02142) * 0,298+ 0,001035 _
Co=ag+ap A +ay L +az;- A7 +a, A, % 0,208" =4,559

JlomyckaeMbIil U3rMOAONIMI MOMEHT, ICHCTBYIOIINI Ha IITYLED B INIOCKOCTH, TIEPIICHANKYIIAPHON K OCH COCY/AQ, TIPH
OTCYTCTBUH HakyaaHoro konbna (A¢ = 0,298):

[Mx ] = [,3]. {5 - .:]2 . dT: . max{ Cy 4.9} =167 * (22— 4,89* 68 / 4 * max{4,559; 4.9}= 4115H m

Cyg=ap+a;-A +a, -lcz + a5 -f'L,:3+a4 -lc* = 5,606
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINY Ha IMITYIEp B IUIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, pH
OTCYTCTBUH HakJIagHOTO Kobla (A, = 0,298):

[My]= [d] f-c)? E{Tt max (', 4.9} =167 * (22 - 4,8}* 68/ 4 * max{5,606; 4.9)= 4708H m

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

2
My MY ] =((0 / 4115% + (0 / 4708H)*2 = 0

VYcnoBue mpoYHOCTH: dy =1

0 < 1.0.YcnoBue NpoYHOCTH BBITIOJHEHO
[Tpo4HOCTH OT COBMECTHOTO JICHCTBUSI HArpy30K:

g
tax L +EI:'z;|EIJz
Cq

Ecmu F, < 0,10 3HaK @, MeHsAETCS Ha NPOTUBOIOIOKHBIH.

2
D = g (- _02* (- =
I 4 =([max(]0,6721 /1 + (-0,006174)|; |(-0,006174)),6721 /1 - 0.2 * (
o 0.2-F, U] +F4 0,006174)] )j+0? )2 0,6734
4

=

Jluct

2
& b
. Yenone npounoctd: || max | |2+, A" L _0z.@,||| +2i <1
= Z Z 4
=
= 0,6734< 1.0.YcioBue MpOYHOCTHU BBHIIIOJIHECHO
§ MakcumanbHbIe IPOJOJIbHbIE PACTATUBAIOLINE HAMIPSHKEHHS B IITYIEpE:
=)
= 2 ] - * * * 2\1/2
_ 4. M2 41 =(-0,21) * (48 + 16) / (4 * (16 — 4)) +4* 0+ 0?1  _ /.
= oy = ped+s) Y L Fy (3,142 * (48 + 163 * (16 — 4)) + 0/ (3,142 * (48 + 16) ‘o gS)MH
a-ls—co) mfdes)® [s-co) 7 (d+s)fs-co) (16-4) ! a
= Ecnu F; coznaeT cxxumaroiiee HanpsKeHUe, ee ClieyeT IPUHSITh PaBHO HYJIIO.
1]
= VYcoBre MPOYHOCTH: &1 = [I:T]l
2 (-0,28)MIla < 131,5MlIIa. YcioBre MPOYHOCTH BBIIOJIHEHO
m
T 2 2
HI'I'L-'I +M
= lp] L LA Fa| =0,21/52,59 + (B+ 092/ 3569 + |(-552,1)| / 305€¢= 0,1846
2 (IT M F]
o Ecnu F, pactsruBaroiasi mpojoiibHas Cuiia, a P —BHYTPEHHEe U30bITOYHOE AaBjieHue, T0 F, U P cieayer NIpUHSTh PaBHbI-
= MU HYJIIO.
§ o] ME+ME
m Ycnosue yeroifunpoctn mrynepa; 1P| TE LI ] P
BT M CF
s 0,1846< 1.0.YcioBue yCTONYHUBOCTH BBITIOJIHECHO
< . o
= Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)
5
= Yc/10BUSI HATPYKEHUSA TPU UCTIBITAHUSX!
=
é Pacuérnas temneparypa, T: 20 °C
PacuérHoe BHYTpeHHee n30bITOuHOE HaBienue, P: 0,5284 MIla

=
ol =
=] ©
= PN
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

Ceoiicmea mamepuana snemenma, Hecyuyeco uwimyyep

E= 1,9910° MIla

Ceoiicmea mamepuana wumyyepa
JHonyckaemble Hanpsokerus 11 Marepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C ¢ciioBHs THAPOUCIIBITAHUT):

[0]%1= N* Reppe/ 1 = 17245/ 1,1 = 222,7MITa
Monyns npogoiisHO# yripyrocty mipu remneparype 20 °C:

E;= 1,9910° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

p-(d+2-csj
2 oh-g-p

Jormyckaemoe qaBieHue A1 MaTpyoOKa mTyIepa:

(0]

_4[elvertsn-cg)

d+s +o,

=0,5284 * (48 +2* 4)/ (2*222,7*1-0,5284= 0,06651Imm

= 2%222,7*1*(16-4)/ (48 + 16 + 4=78,61MIIa

78,61MIla = 0,5284 MIla
3akroueHue: Y CJ10BUE MPOYHOCTH U YCTONYHBOCTH BBINOJHEHO

PacuérHpIi TMaMeTp HWINHIPUYECKON 00eHalKu:

DP =D =3000Mm

PacuérHas TonmmmHA CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEHHUS ITyIepa:

S = 2,909mm

PacuérHelii mrametp oTBepCcTHs (OCh MITYIIEpa COBIAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTHA):

d=d+2-c, =48+2*4 =56Mm

PacuéTHbIl TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

du=2-[

S—C

—-03
T

] : .'ﬁp (8-6) =2*((22-4,8)/2,909 - 0.8) * (3000 * (22 82 = 2323mm

d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO
PacuérHas nnvHa BHEIIHEH YacTu mTyIepa:

Lip =mjn[11; 1.25 . fla+ E-CSJ-(sl—ESJ] = min{ 100; 1.25 * (48 + 2 * 4) * (16 - 4}f} = 32,4mm

OmHnouwienus 00OnyCKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mrynepa:

%= rm‘n{l,l:l-, L[E]lj} =min{1.0, 222,7 / 272,7}= 0,8167

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13P=mjn{13-, D.S-4[d+2-c5)-[s3—.:5-.:51)] =min{0; 0.5* (48 +2* 4) * (16 -4 — O}f} = Owmm

[[Inpuna 30HBI YKpEIICHUS:

Lo= ,.'DP- _— = (3000 * (22 — 4,8}* = 227,2mm

PaccrostHre OT HAPY)KHOM TOBEPXHOCTH IITYIIEPa 0 OIIMKAWIIET0 HECYIETO KOHCTPYKTHBHOTO 3ieMenTa (JIHHIIe SIUTHIT-

THYEeCKOe (JIEBOE)):

L, = 1580mMm
PacuérHast mupuHa 30HbI YKPEIUICHUS

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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s OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecim Onmkaiiree Kk Hemy oTBepceTre IITyrep LT1 DN100He oka3biBaeT Ha HEro
= BIIMSIHHSA, T.€. PACCTOSIHUE MEK/TY HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yOBIECTBOPSIET YCIOBHIO!
=

§ b= JDP (s-ch+ JDP {s—c) =(3000* (22— 4,8))"+ (3000 * (22 - 4,8)f* = 454,3um

=t Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasienue [p] = 3,109MIla

3,109MlI1a = 0,5284 MIla

o 3akiroueHue: Y c10BUe MPOYHOCTH H YCTOHYHNBOCTH BBHINOJHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 A =050y - dop ) 55 =0.5* (56 - 90,86) * 2,909= (-0,507110* ) M2

Eg Pacnonaraemast mioiaab YKpeIruieHHs OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z_ =32,4* (16 — 0,06651 - 4) * 0,8167 + 0* 0 * 0 +'0(16 — 4 — 0) * 0,8167 + 227,2 * (22 —2,909 -84,

m

= = 0,003562

S A, = (-0,507110*) m* < 0,00356 24>

s 3akiroueHue: Y cJ10BUe MPOYHOCTH BHITOJTHEHO

aa}

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

< FI Jluct

o
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11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

dpp =04 JD, (32—} =04*(3000*(22-48Jf =90,86mm

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l; [1 + (32,4 * (16 — 4) * 0,8167 + 0* 0 * G- 0 * (16 — 4 — 0) * 0,8167) / (227,2 * (22 — HB)[1 + 0.5 * (56 — 90,86) / 227,2 + 1 * (48 + 24)
/3000 *1/1*324/227,2= 1,168}

=1

W o=min 41,

E

W =2%1%(22-4,8)*1*272,7*1/[3000 + (22 4,8) * 1] = 3,109MIIa

2K (s-0)g o]
[p]P ) Dy +[s- c:]'-:P?

r 1
r

-

)

53 -
"
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e B s




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

HTyuep UC DN50

Itynep UC DN50
Itynep UC

Obeuaiika HUIMHIPUYECKAS

Obeualika HUIMHIPUYECKAS

[Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy

Juuna mryepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

09r2C(KI1265) Gr.
48mm
18 Mm

4 Mm

100Mmm

6620MM
O o
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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Hazpanue mrynepa: Mrynep LT1 DN100

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUEPE V- 551 Mm

VYron f3: 180 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =3000mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,3788 MIla

<
§[ PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
=
§ Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
E[ Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):
= [0]= 174,5MIla

Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:
§ E= 1,8910° MIla
=
= Ceoiicmea mamepuana wumyuepa
é Honyckaembie Hanpsikenust 1t Matepuana 090 2C(KI1265) Gr.npu temneparype T = 120 °C pacuéTHble ycioBus):
o [a]:= n*min( Rey / nr; R/ Ng; Ruyaen / Ny Roaoiae / 1y) = 1*min{206,8 /1,5, 403 /2,4, -/ = — 1 -}<137,9MI1a
Z_ Monyns npopoiibHO# yripyroctu nipu temmneparype 120 °C:
z E;= 1,891C° MIla
S PacuérHas TONIIMHA CTEHKH LITYIEpPA:
3
2 dd+2-
/M -E ( °) =0,3788 * (48 + 2*4)/ (2 * 137,9* 1 - 0,3788= 0,07702um

2ooh g -p

g Jomyckaemoe naBieHue Ui maTpyOKa mTymepa:
= [p]=2'['3]1"=|?'1'(51—'35) . o / 56 16
2 Ep— = 2%137,9*1* (18 —4)/ (48 + 18 + 4=55,16MIla
=
E[ 55,16MI1a = 0,3788 MIla
é 3akiroueHue: Y c10BUe MPOYHOCTH H YCTOIHYHNBOCTH BBINOJHEHO

PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:
5
2l s
<! E Jluct
8| = E-10K.00.00.00(PP 176
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£
s
= l =Lu = 227,2um
= r
8 PacyéTHblil JHaMeTp OTBEPCTHS, He TPEOYIOLIEro AOTIOIHUTENLHOTO YKPETUICHHS:
=
E( dpp =04 Dy (5—) =04+ (3000* (22 -4,8}f = 90,86mm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
QS
> 1, ls-=¢
= V = mindl, T ( . ]2 1
_ Y
j 1+|:|_5.d1’ TLE, LI S 3
E lp Dy o
- = min{1; [1 + (35 * (18 — 4) * 0,7902 + 0 * 0 * 0 40 * (18 — 4 — 0) * 0,7902) / (227,2 * (22 — 4,8J)[L + 0.5 * (56 — 90,86) / 227,2 + 1 * (48 + 24) /
Z 3000*1/1*35/227,2F 1,187}
z =1
=
: 3
) 22K (s-0) g |o
m [p]P = 16579 9 W =2%1%(22-4,8)*1*174,5*1/[3000 + (22 4,8) * 1] = 1,99MIIa
Dy +|:s— c:]-?
<
e
s
=
IS
¥a]
Q
=
E
=
S
=
=
g =
=] ©
<! E Jluct
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Dy =D =3000mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 3,26mMMm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2d-C; =48+2%4 =56mm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

E—¢
dp =2 | —-0E(- |'5 (=-01 =2*(22-4,8)/3,26-0.8) * (3000 * (22—%1)%2 = 2034mMm
0 [ SP ] e} [: j
d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’[d+ 2-:::5)-[51—.:5)] =min{ 100; 1.25 * (48 + 2 * 4) * (18 - 4}% = 35Mm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 137,9/ 174,5}= 0,7902

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjﬂ{13; D_S.J(d+1.csj.(g3_.;5_.;51]] =min{0; 0.5* (48 +2*4)* (18 — 4 — O}f} = Owmm

[[Inpuna 30HBI YKpEIUICHUS:

Lp= ,u'DP- §— ] =(3000* (22 - 4,8)* = 227, 2mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA 10 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1nIn-
THYEeCKOE (JIEBOE)):

L, = 258mMm
PacuérHast mupuHa 30HbI YKPEIUICHUS:




)

] I
’ N __:‘{___
— Dp o |

—_— e " e

N,

OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecin Onmmkairee Kk Hemy oTBepceTre IITyrep LT1 DN100OHe oka3biBaeT Ha HETo

BIIHSIHUSA, T.€. PACCTOSTHUE MEXITY HAapYKHBIMH IOBEPXHOCTSIMH COOTBETCTBYIOIINX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,99MIla

1,99MIlIa = 0,3788 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO
[Tnotaae, HeoOXoAUMast TSl YKPEIICHHS OTBEPCTHS:

Ay =050, - dg) 5, =05* (56 - 90,86) * 3,26= (-0,568210% ) w2

Pacrnonaraemast miormans yKpeIwieHUs: OTBEPCTHS:

Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
=35 * (18 — 0,07702 - 4) * 0,7902 + 0 * 0 * 0 + O(18 — 4 — 0) * 0,7902 + 227,2 * (22 —3,26 — 4,8)

= 0,003552°
A, = (-0,568210*) m* < 0,003552°
3akroueHue: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

g PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P
;[ 52857.3-2007
3
=
5 Fr
=
= Mc M.
NS v
>
=
%
s o
=~ 4
%
)
T
=
s
3
m
<
g
=
; PaguansHas Harpyska, Fr:  1500H
E[ Oxpyxuoit MomenT, Mc:  200H m
é Ipononererii Moment, M : 200 H M
Kpyrsmmii Moment, My: 300 Hm
=t
2l
<! E Jluct
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~ Nsm) Jlucr No noxym. TTopi. Jlara I




CnsuroBast Harpy3ka, Fc: 1100 H

Casurosast Harpy3ka, F 1100 H
OKBHBaJICHTHAS TOJIIMHA 00CUaiiki OKOJIO IITyIIepa:

5, =8-¢ =22-48=172mm
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
Dy =Dy +3+C =3000 +22+4,8=3027mm

CpenHuii qraMeTp mTymnepa:

d. =d+s +c, =48 +18+4 =70Mm

d
A, =———== =70/(3027* 17,2 = 0,3068

e 5
PaccrosiHue ot kpas mtTynepa 10 BO3MOXXHOTO KOHIIEHTPATOpa HaNpsDKEHUI:
b, =178mm
Cpenuuii pagnyc o0edaiiki y OTBEpCTHS

D,

R, = — =3027 /2 = 1513mm

IIpouHOCTH OT NEHCTBUS AaBIICHUS:

_|p _ _
¥, = ‘E‘ =|0,3788 /1,99| = 0,1904

Yenosue npounoctu: b £1

0,1904< 1.0.VYcnoBue NpOYHOCTH BBITOTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

£
<
=
=
[¥a}
[&]
=
=)
=
o
=
=
S
>
=
2
B
=
~
2
m
=
=
2
™
m
F, =-F =-1500 e
< z R 1500)H
=
& d,
= he = —— =70/ (3027 * (22 - 4,8f =0,3068
& fs-c
g [
= — * * *
_ 2 3 4 =0,6007 + 0,952 * 0,3068 + 0,005196 * 0,368 (-0,001406) * 0,3068+ _
éf Co=ag+apA +ag-h “+ag-h  +a, A" 5403068 =0,8932
JlonyckaeMoe 0CeBOE yCHIIME Ha ITYLEp MPH OTCYTCTBUU HakiaaHoro konbua(A. = 0,3068):
=
gls
% g Jlucr
gl E-10K.00.00.00(PP 179
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[F=]= [,3].(5_.;)3 ‘max {C;1.81} =1745* (22 - 4,8)* max{0,8932; 1.81}= 9,34410" H

IIpo4HOCTB OT AEHUCTBHS OCEBOM HATPY3KU!

=|(-1500) / 9,34410* | = 0,01605

Venosue npounoctn: T, =1

0,01605< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OKpy’XKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:

M, =l =200Hwm
IIpononbHbII TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:

M, =My = 200H M

2 E
C2=&D+al'lc+az'lc +a3-lc

JlomyckaeMbIil U3rUOAONIMI MOMEHT, ICHCTBYIOIINI Ha IITYLED B INIOCKOCTH, TIEPIICHANKYJIIPHON K OCH COCY/AQ, TIPH
OTCYTCTBUM HakJagHoro konbia (A = 0,3068):

[Mx]= [,j]. {5_ .:]ﬂ . th.max{cg; 4_9} =174,5* (22 — 4,8)* 70/ 4 * max{4,56; 4.9}= 4427H m

2 3 4 _
Cop=ap+a;-A +a,- A “+ag-A " +a, -2 " = 5,596
JlomyckaeMbIil U3rUOAONIMI MOMEHT, ICHCTBYIOIINM Ha IITYLEDP B INIOCKOCTH, TIEPIICHANKYIIAPHON K OCH COCYAQ, TIPH
OTCYTCTBUM HaksagHoro konbia (A = 0,3068):

[M}.]= [,3]. {5 _.:]2 dT: max{C;; 4,9} =174,5* (22 — 4,8)* 70 / 4 * max{5,596; 4.9}= 5055H m

IIpodHOCTH OT MEHCTBUS U3THOAIOIINX MOMEHTOB:

2 2
@y, = [Mx ] J{[Mj}'] =((200 / 44275 + (200 / 50552 = 0,06005
I
}'

[, ]

, 4 =4526+0,06402 * 0,3068 +0,1589 * 0,3068 (-0,02142) * 0,3068+ =
+tag A" 0,001035 * 0,3068 4,56

g

=

= VcnoBre IPOIHOCTH: &, =1

5 0,06005< 1.0.YcnoBre NpOYHOCTH BBIIIOJHEHO

E TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

5

= D D :

D _ P 5 =([max(]0,1904 /1 + (-0,01605)]; |(-0,01605)P,1904 / 1 — 0.2 * (- =

_ GHS Ua*'cpz ol l—-02-% ED] +P4  0,01605)| )}+0,06005 )2 0,2027
S

gf Ecmu F, < 0,10 3HaK ©, MEHSCTCS HA MPOTUBOIIOIOKHBIH.

ol

= 2

g Ty Py 2

E VYcinoBue mpoYHOCTH: max | |[—+& -,|.:[:.z|-, M, Y- +bf <1

Oy Cy
%
. 0,2027< 1.0.YcoBue MpOYHOCTH BBIIIOJHEHO

E MakcumanbHbie TPOJI0IbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

= 4. |'M2+I'u'12 =0,3788 * (48 + 18) / (4 * (18 — 4)) + 4 * (260+ _

EE o p-ld+s) + }; L Fy 2002/ (3,142 * (48 + 18)* (18 — 4)) + 0/ (3,142 * g 359MIT

4l -c) wfds) (n-c) #-ld+a)l-c] @8+180s-9) ! :

< Ecmu F, co3gaer cxumarolee HarpspKeHue, €€ CIIeAyeT MPUHATH PABHOW HYJIIO.

3

= VcinoBue povHOCTH: T = ['3]1

i 6,352MIla < 137,9MIIa. YcinoBue NpOYHOCTH BBIIIOIHCHO

= oW+

= |p| n * L [Fz| =0/55,16 + (208 + 20092/ 4512 + |(-1500)| / 4032= 0,4347

£ T TH

=

g =

=] ©

<! E Juct
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Ecnu F, pactsaruBaromas npogoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,4347< 1.0.YcioBue yCTONYHUBOCTH BBITIOJIHECHO
Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YcioBus HATPYKEHUS

Pacuérnas remneparypa, 1. 180 °C

PacuérHoe HapyxHOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (HapyXHOE qaBie-
HuEe)):
[o]= 167MlIla
Momyab mpoaoapHO# yrpyrocty mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspxernust 1t Mmatepuana 09 2C(KI1265) Gr.npu temneparype T = 180 °C pacuérHble ycnoBus (Ha-
PY)XHOE JaBICHHUE)):

[a]:= n*min( Rey / nr; R/ Mg Ruyaeie / Nigs Rogomen / My) = 1*min{197,2/1,5,435,4/2,4; -/ = -/ -}131,5MIla
Monyns nponoiisHO# yripyroctu nipu temmneparype 180 °C:

E;= 1,8310° MIla

Jluct

g PacuérHas TONIIMHA CTEHKH LITYLEPA:
So
= B (d +2- ':s:] . . .
» Sy, = =0,21* (48 +2*4)/(2*131,5-0,21= 0,044751m
2 ZlEh-p
E[ JomyckaemMoe HapyKHOE JaBJI€HUE U3 YCIIOBHS MMPOUYHOCTH:
o
a . d 4
By=mingl 0, 845 — | —————1L = min{1.0,9.45* 48 /100 * (48 / (100 * (18 — 4}) =0,8399

- I Y100 -(sy -
=
% I[OHYCKaeMOC Hapy’>KHOC NaBJICHUC IJIA nany6Ka mTyuepa u3 yciioBusd YCTOP'I‘{PIBOCTI/I:
2 MEA0~CE, 4 [100(s-c )"
& ] = LI (51 ¢5) = 20.8*10°*1,8310°* 48 /(2,4 * 0,8399 * 100) * (100 * (18 — 4) / 48° =4164MIla
E ﬂ}-.- . Bl 11 3
2 JlomyckaeMoe Hapy>KHOE JaBJICHHE I NMaTpyOKa IITyIepa U3 YCIOBUS MPOYHOCTH:

: 2 o]y (s - e
& I ol O St < 1a a=
= (™ T4y o) = 2+%1315* (18 —4)/ (48 + 18 - 4=59,38MTIIa
=
[a~]
[}
/M [0]=

= 59,38/ (1 + (59,38 / 4162} =59,38MIIa

g
g

= 59,38MlIla = 0,21 MIla
5 3aximodyeHre. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

E PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eYaiiku:

=
= Dp =D =3000mm

PacuérHprii JAUaAMETP OTBCPCTUS (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/ISI):

=
g =

=1 B
= PN

o

= — E-10K.00.00.00CPP 181
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d, =d+2-C, =48+2%4 =56mm

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25. J(d+2-csj-(sl—csj] = min{ 100; 1.25 * (48 + 2 * 4) * (18 - 4}f} = 35mm

5 = Mﬂ{m; L[‘j_]lj} =min{1.0, 131,5 / 167}= 0,7874
[

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLEepa:

OmHnouwienus 00nycKaemovix HANPANCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cslj] =min{0; 0.5* (48 +2*4)* (18 -4 -0} = Omm

[[Inpuna 30HBI YKpEIUICHUS:

Lo= ,.'DP- s—¢] =(3000* (22 —4.8))% = 227,2vMMm

Paccrosnue ot Hapymﬂoi/i MOBEPXHOCTHU HITYLIEPA 0 OnvKaiiiero HECYHICTO KOHCTPYKTHUBHOTO 3JICMCHTA (,HHI/IHIG OJLIAII-

THYEeCKOe (JIEBOE)):

L, = 258mMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' = L,:, = 227,2MM

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJHATEIBHOTO YKPETIIICHSI:

dgp =04

W o=min 41,

=min{l;[1+ (35* (18 —4) * 0,7874 + 0* 18 * G- 0 * (0 — 2 * 4) * 0,7874) / (227,2 * (22 — 4,8)JJ[1 + 0.5 * (56 — 90,86) / 227,2 + 1 * (48 + 24) |
3000 * 35 / 227,2F 1,186}

=1

o], - 3]':]K1'(S- 9-[s]
r T (s— c]- v
JlomyckaeMoe Hapy)KHOE JaBIICHIE:

[eh

o], T =1,904/ (1 + (1,904 /0,316%}% = 0,3124MIla

rae [P]e — momyckaemoe Hapy»KHOE JaBJCHHE B TIPeIeIax yIpyroCTH ISt SIEMEHTa, HeCyIero mrytep (CM. pacuér aie-

. {5—€) =0.4*(3000* (22 — 4,8} = 90,86MMm

1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13

1 -(s— cj

[l

_d+2-c5_1];.

d
1+I:I.5-dpl

L o

=2*1*(22-4,8)*167 *1/[3000 + (22 — 4,8)1] = 1,904MIIa

MeHTa “Obeuaiika HUIMHAPHYECKas)

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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=
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>
=
%
B
=
=~ PamuanbHas narpyska, Fr:  1500H
2 Oxpyxuoit MomenT, Mc:  200H m
E IIpononbuerii moment, M, : 200 Hwm
5 Kpyrsmmii Moment, My: 300 Hwm
® CasuroBas Harpyska, Fc: 1100 H
CnasuroBast Harpyska, F: 1100 H
g DKBUBAJCHTHAS TOJIIIMHA 00€UaliKN OKOJIO MITyIIepa:
; 5, =8-t¢ =22-48=17,2mMMm
§ Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:
E[ D, =D, +54C =3000 +22 +4,8 = 3027mm
= Cpennuii TuamMeTp MmTylepa:
- d. =d+s +c, =48 +18+4 =70Mm
=
ols
<! E Jluct
8| = E-10K.00.00.00PP 183
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OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecin Onmmkairee Kk Hemy oTBepceTre IITyrep LT1 DN100OHe oka3biBaeT Ha HETo
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MMOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yIOBIECTBOPSIET YCIOBHIO!

b= 1'(]::lij (s-c1+ JD; fg—) = (3000 * (22 - 4,8)f + (3000 * (22 — 4,8)f° = 454,3um

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 0,3124MIla

0,3124MTIla = 0,21 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOYMBOCTH BBINIOJTHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

Fr
Mc M.

e




Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

d
A, =———= =70/(3027*17,2)* = 0,3068
‘\JE [ S3

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaNPsHKECHUI:

b, =178mm
Cpennuii paguyc o0cuaiiku y OTBEPCTHSL:

R, = D_Ef 3027 /2 = 1513um

IIpoyHOCTH OT IEHCTBUS AABJICHUS:

=|(-0,21) / 0,3124|= 0,6721

Ycnosue npounoctu: Py £l

0,6721< 1.0.YcioBue MpOYHOCTH BBHIIIOIHECHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

2 E 4
Co=ap+ap-d, +ag- A “4+ap A T+a, d

=-1500

=70/ (3027 * (22 — 4,8%

=0,6007 + 0,952 * 0,3068 + 0,005196 * 0,3068 (-0,001406) * 0,3068+
0*0,3068

JomyckaeMoe oceBoe yCHIIHME Ha MITYIEp IPH OTCYTCTBUH HakiIaaHoro kKombua(A. = 0,3068):

[F.]

= [o] [s-¢)® max{C,;1.81} =167 * (22— 4,8)* max{0,8932; 1.81}= 8,94210" H

Iloamuce 1 nata

Wus. Ne mozu.

19746.4

IIpo4HOCTB OT AEHUCTBUS OCEBOM HATPY3KU!

=|(-1500) / 8,94210° | = 0,01677

VYcnosue npounoctu: F, £1

0,01677< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO

OxpyXHOI MPUBEICHHBII MOMEHT, JEHCTBYIOMINI Ha ITYyLEp:
M, =M, =200 Hwm

IIponosbHBIN IPUBEAEHHBIH MOMEHT, IEHCTBYIOIIMM Ha IITYLED:

= (_
1500)H

=0,3068

=0,8932

3m)] Jluct

No noxym. IToam. Jlara
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M, =1, =200H m

A 4 =4,526 +0,06402 * 0,3068 + 0,1589 * 0,3068 (-0,02142) * 0,3063+ =
+tag-A." 0,001035 * 0,3068 4,56
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B IUIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, IPH
OTCYTCTBUM HakJagHoro koibia (A = 0,3068):

2 E
Co=apg+ap A, +ay L "+a; A,

M=ol 5_.:3.[1_':. o..40 =167 * (22 — 4,8* 70/ 4 * max{4,56; 4.9}= 4237H M
X 4 2

2 3 4 _
Cy=ag+a;-h, +a, A “+a;- A +a, A7 =559
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B INIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, IpH
OTCYTCTBUH HakJIamgHOro Kosbua (A = 0,3068):

[MY]= o] - E{Tt max{ C5; 4.9} =167 * (22 - 4,8§* 70/ 4 * max{5,596; 4.9}= 4838H

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

2 2
@y, = [Mx ] J{ MY ] =((200 / 42375 + (200 / 4838)*? = 0,06275
Tl
}'

[, ]

VYcnoBue NpOYHOCTH: &y =1

0,06275< 1.0.YcinoBre MpOYHOCTH BHITIOJIHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

&
tax U—P+EIJE ; |EIJ.5
Cy

Ecmu F, < 0,10 3HaK @, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

2
P =([max( |0,6721 /1 + (-0,01677)|; |(-0,01677)p,6721 /1 - 0.2 * (- =
C—P -0.1-%, D] +&i 0,01677)| )}+0,0627% )2 0,6784

4
2
2
]:| +d4 =1
0,6784< 1.0.YcioBue MpOYHOCTHU BBHIIIOIHECHO
MaxkcuMaibHbIe POIOJIBHBIC PACTATHBAOIINE HAIPSHKCHUS B IITYIEPE:

=

Py

D
Yenosue npounoctu: || max | |2+ | ||:I:|z |; — -02-&,
. P

4 M2 4102 =(-0,21) * (48 + 18) / (4 * (18 — 4)) + 4 * (200+ -
o= p(d+s) + S S E, 200)/ (3142 (48 +18)* (18-4)) + 0/ (3142* <on o
dls-ce) mo(dts) (s-c.) @ld+s)ls-e) 68+18)7(18-9) ; a

Ecimu FZ CO34aCT CXKUMAIOLICC HAIIPAKCHUE, €€ CICAYCT IPUHATH paBHOﬁ HYJIIO.

Venosue npounoctn: @1 = [a];
5,658MIla < 131,5MlIla. YcinoBue IpOYHOCTH BBITIOJIHEHO

2 2
...IllI'l.l'I + I
|P| + i LN FF5| =0,21 /59,38 + (200+ 200P)*?/ 4303 + |(-1500)| / 3904= 0,4535
Bl T F
Ecimu Fz pacTiaruBaronias npoJaojibHas cujia, a p —BHYTPCHHEC I/136I)ITO‘IHOG JaBJICHUE, TO Fz u p CJICAYCT NMPUHATL PABHBI-
MU HYIIO.

M2 4
VcnoBre yCTOMYMBOCTH WITYLEDA: le] L Fal <11
[e] T F
0,4535< 1.0.YcoBue yCTOHYHUBOCTH BBITIOJIHEHO
Pacuér B ycnoBusx ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpy:KeHUs IPU UCHBITAHUSIX:

Pacuérnas temneparypa, 1. 20 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBienue, P: 0,5284 MIla

Jluct
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PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

E= 1,9910° MIla

Ceoilicmea mamepuana wimyuepa
JHonyckaemble Hanpsokerus 11 Marepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C ¢ciioBHs THAPOUCIIBITAHUT):
[0]%= N* Rejac/ M = 1245/ 1.1 = 222,7Mlla
Monyns npogoiisHO# yripyrocty mipu remneparype 20 °C:

E;= 1,9910° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,5284 * (48 +2* 4) | (2*222,7* 1 - 0,5284= 0,06651mMm
2-oh-p-p
JlomyckaeMoe naBieHue ISl maTpyoka mrymepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

89,09MIIa = 0,5284 MIla
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHpIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2%2227*1*(18-4)/ (48 + 18 + 4=89,09MIIa

DP =D =3000Mm

PacuéTHas TOJIIMHA CTEHKH HECYIIETO 3JIEMEHTA B MECTE PACIIOJIOKEHHUS IITYIIEPA:

S = 2,909mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
d=d+2-c, =48+2*4 =56Mm

PacuéTHbIl TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

51

d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO
PacuérHas nnvHa BHEIIHEH YacTu mTyIepa:

dy =2 -[E— IZI,E] - fﬁp (8- =2*((22-4,8)/2,909 —0.8) * (3000 * (22 -8)"* = 2323mm

Lip =mjn[11; 1.25 . fla+ E-CSJ-(sl—ESJ] = min{ 100; 1.25 * (48 + 2 * 4) * (18 - 4}f} = 35mm

OmHnouwienus 00OnyCKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mrynepa:

%= rm‘n{l,l:l-, L[E]lj} =min{1.0, 222,7 / 272,7}= 0,8167

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13P=mjn{13-, D.S-4[d+2-c5)-[s3—.:5-.:51)] =min{0; 0.5* (48 +2*4)* (18 -4 — O}f} = Owmm

[[Inpuna 30HBI YKpEIICHUS:

Lo= ,.'DP- _— = (3000 * (22 — 4,8}* = 227,2mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nII-
THYEeCKOe (JIEBOE)):

L, = 258mMm
PacuérHast muprHa 30HbI YKPEIUICHUS

Jluct
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s OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecim Onmkaiiree Kk Hemy oTBepceTre IITyrep LT1 DN100He oka3biBaeT Ha HEro
= BIIMSIHHSA, T.€. PACCTOSIHUE MEK/TY HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yOBIECTBOPSIET YCIOBHIO!
=

§ b= JDP (s-ch+ JDP {s—c) =(3000* (22— 4,8))"+ (3000 * (22 - 4,8)f* = 454,3um

=t Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasienue [p] = 3,109MIla

3,109MlI1a = 0,5284 MIla

o 3akiroueHue: Y c10BUe MPOYHOCTH H YCTOHYHNBOCTH BBHINOJHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 A =050y - dop ) 55 =0.5* (56 - 90,86) * 2,909= (-0,507110* ) M2

Eg Pacnonaraemast mioiaab YKpeIruieHHs OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z_ =35* (18 -0,06651-4)*0,8167+0*0*0+0(*8 -4 -0) *0,8167 + 227,2 * (22 -2,909 — 4,8)

m

= = 0,0036454°

S A, = (-0,507110*) m* < 0,003645u°

s 3akiroueHue: Y cJ10BUe MPOYHOCTH BHITOJTHEHO

aa}

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

< FI Jluct

o

gl — E-10K.00.00.00(PP 187
~ Wzm) Jlucr Ne nokym. Ionmn. JHara

11:' = L,:, = 227,2MM

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

dpp =04 JD, (32—} =04*(3000*(22-48Jf =90,86mm

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l;[1 + (35* (18 —4) * 0,8167 + 0* 0 * 0 40 * (18 — 4 — 0) * 0,8167) / (227,2 * (22 — 4,8J)[L + 0.5 * (56 — 90,86) / 227,2 + 1 * (48 + 24) |
3000 * 1/ 1*35/227,2F 1,19

=1

W o=min 41,

E

W =2%1%(22-4,8)*1*272,7*1/[3000 + (22 4,8) * 1] = 3,109MIIa

2K (s-0)g o]
[p]P ) Dy +[s- c:]'-:P?

r 1
r

-

)

53 -
"

N,

e B s




UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

M Tvuep V DN50

Ityuep V DN50
rynep V

Mrynep A1 DN700
IMTyuep

[Tpoxomsmuii 6e3 yKperieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

091r2C GrI'OCT 19281

«
5[ BHyTpennuii tuameTp mrynepa, d: 48mm

~ TonmuHa cTeHKH WITyLEpa, S 10 mMm

[¥a}

E Cymma npubaBOK K TONIIMHE CTEHKHU MTYyIepa (BKIOUYas KOPPO3uio), Cs 5.5 v

= )

o

JMHA MTYynepa, i MM

= it | 150
8

= _.(i,._.l_

: 1

e i |4t

T

|| =i

%

@

T

=

s

3

™

m

< CwMmemienue mrynepa, Ly: 3378mm

&

= VYrou nmoBopora mryiepa, 9: 270 °

= .

a JlHa BHYTp. 4acTH WITYIEPA, |3 0 MM

Q

& IpubaBka HA KOPPO3HIO, Csr. 0 MM

=

é MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm

Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:
- bimxaiimuit mryuep

=

al =

=] ©

<! E Jluct
8| = E-10K.00.00.00PP 188
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Hazpanue mrynepa: Mrynep P1 DN50

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUepPa: B 1101mm

VYron f3: 90 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp=D =700mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHYTpeHHee n30bITOuHOE naBienue, P: 0,3541 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Homnyckaembie Hanpspkenus 1yt Mmatepuana 0902C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBus):

[0],= 157,5MIla
Monyns nponoiibHO# yripyroctu pu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3541 * (48 + 2 *5,5)/ (2 * 157,5 * 1 - 0,3541= 0,06640mm
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoka mrynepa:
2 [=]1-91-(51-0s)
[p]=—— &
+83 +e,
22,32MIIa = 0,3541 MIla

3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*157,5*1*(10-5,5)/ (48 + 10 + 5,5=22 32MIla

E-10K.00.00.00CPP
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Dy =D =700mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

s, = 0,7208um

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2-C; =48+2*55 =59mm

PacuéTHpIil TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dy =2 [u— D,E] : ,IEP ‘(8- ¢) =2*((22-4,8)/0,7208 —0.8) * (700 * (22 -8)"* = 5061mMMm
*p
d, < th: Yci10BHE IPOYHOCTH BBINOJTHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’l;d+ 2-:::5)-[51—-:5)] = min{ 150; 1.25 * (48 + 2 * 5,5) * (10 — 5,5} = 20,37mm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 157,5 / 174,5)= 0,9026

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjnﬁ3; D.S-J{dﬂ-csj.(srcs-cslj] =min{0; 0.5 (48 +2*55)* (10-55-0ff} = Omm

[[Inpuna 30HBI YKpETUICHUS:

Lp= ,u'DP- §— ] =(700* (22 - 4,8} = 109,7mm

PaccrosiHie OT HapyKHOM MOBEPXHOCTH IITYIIEPA 0 OJIMKAMIIEr0 HECYIIEro KOHCTPYKTHBHOIO 3eMenTa (Daanery
DN700c¢ KkpbILIKoii):

Ly = 133MmMm
PacuérHast mupuHa 30HbI YKPEIUICHUS:

g
<
= 1. = Lu =109,7um
= P
§ PacuérHblii TuamMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
E = . . f— —_ * * —
5 d,:,p =04 . (5—C) =04+ (700* (22 -4.8) = 43,89mm
=
H 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
©
> 1. -la—=¢
= V = mindl, T ( . ]2 1
_ 3.
j 1+|:|_5.d1’ TLE, LI S 3
E Ip Dp 91 Ip
- =min{1; [1 + (20,37 * (10 — 5,5) * 0,9026 + 0 * 0 + 0 * (10 — 5,5 — 0) * 0,9026) / (109,7 * (224:8))] / [1 + 0.5 * (59 — 43,89) / 109,7 + 1 * (48 2
=z *5,5)/700*1/1*20,37 / 109,74 0,9625}
= =0,9625
=
=
3 E-Kl-(s—c:]-q:u-[nj]
m [p]P = W =2%1%(22-4,8)*1*174,5* 0,9625 / [700 +2¢ — 4,8) * 0,9625]= 8,063MIIa
DP +|:s— c:]-?
<
=
<
=
=
[¥a}
Q
=
=
=
=)
=
5
2l 3
<! E Juct
gl = E-10K.00.00.00(PP 190
~ Wzm) Jlucr Ne nokym. Ionmn. JHara




g PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P

;[ 52857.3-2007
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; PaauansHas Harpyska, Fr: (-1500)H

E[ Oxpyxuoit Moment, Mc:  200H m

é Ipononererii Moment, M : 200 H M
Kpyrsmmii Moment, My: 300 Hm

=t

2l

<! E Jluct
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N,

OTBepcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiree K Hemy oTBepetre tymep P1 DN50He oka3siBaeT Ha HETO BIIHS-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b5 D), (s-c1+,[D) (s—5) =(700* (22 48))*+ (700 * (22 - 48} = 219,5mm

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 8,063MIla

8,063MI1a = 0,3541 MIla

3akioucHue: Y cJ0BUE IPOYHOCTH U YCTOYMBOCTH BBINIOJIHEHO
[Tnotaae, HeoOXoAUMast TSl YKPEIICHHS OTBEPCTHS:

Ay =050, - dg) 5, =05* (50 - 43,89) * 0,7208= 0,544510° m?

Pacrnonaraemast miomans yKpeIieHus: OTBEPCTHS:

Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]

=20,37 * (10 - 0,06640 - 5,5) * 0,9026 + 0 * 0 *400 * (10 — 5,5 - 0) * 0,9026 + 109,7 * (22 —-0,72684,8)

=0,001890m°
A, = 0,544510° m?< 0,001890m2
3akmroueHre: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO




CnsuroBast Harpy3ka, Fc: 1100 H

Casurosast Harpy3ka, F 1100 H
OKBHBaJICHTHAS TOJIIMHA 00CUaiiki OKOJIO IITyIIepa:

§, =8-¢ =22-48=17,2um
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
Dy =Dy +s+C =700 +22+4,8 = 726,8um

CpenHuii [raMeTp mTynepa:

d, =d+s;,+0c, =48 +10+55 = 63,5MMm

d
A =———== =635/(7268*172f = 0,5679

e 5
PaccrostHue ot kpas mtTynepa 10 BO3MOXXKHOTO KOHIIEHTPATOpa HaNpsDKEHUI:
b, = 98mm
Cpenuuii pagnyc o0edaiiki y OTBEPCTHS

D,

R, = — =726,8/2 = 363,4mMm

IIpouHOCTb OT NEHCTBUS AaBIICHUS:

_|F _ _
':I:-p = ‘E‘ =|0,3541/8,063|= 0,04392

Yenosue npounoctu: b £1

0,04392< 1.0.¥YcioBue MpOYHOCTH BBITIOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

g
<
=
=
[¥a}
[&]
=
=
=
o
=
=
S
>
=
2
@
T
~
2
@
T
=
2
™
m
- R - _F, = ~(1500) 1500H
=
& d,
S A= ——— =63,5/(726,8 * (22 — 4,8f =0,5679
. fz-c
g [
= — * * * *
_ 2 3 4 =0,6007 + 0,952 * 0,5679 + 0,005196 * 0,5678 (-0,001406) * 0,5679+ 0 * _
éf Co=ap+ap- A +a, h Stag A T4a, A 0.567d =1,143
JlonyckaeMoe 0CeBOE yCHITME Ha MITYLEp MPH OTCYTCTBUU HakiaaHoro konbua(A. = 0,5679):
=
gls
% g Jlucr
e E-10K.00.00.00(PP 192
~ N3m) Jluct No noxym. IToam. Jlara




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

[F=]= [,3].(5_.;)3 max{C 181} =1745* (22 -4,8)* max{1,143; 1.81}= 9,34410" H

IIpo4HOCTB OT AEUCTBUS OCEBOM HATPY3KU!

=|1500/9,34410| = 0,01605

Venosue npouHoctn: T, =1

0,01605< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OKpy’XKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:

M, =l =200Hwm
IIpononbHbII TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:

M, =My = 200H M

3

_ 2 "
Coy=apgtaph +ap-d +ag-A.7 +a, 47 0001035+ 0,5670

OTCYTCTBUH HakJagHoro konbia (A = 0,5679):
d
)=o) (s- )" - ma{Cs; 49)

C3=&D+al-lc+ag-lc2+a3-lc3+a4-lc" = 5,547

Jonyckaemblii M3rudaronyii MOMEHT, AEHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IEPIEHANKYIISIPHOM K OCH cocya, IpU

OTCYTCTBUM HakJagHoro konbia (A = 0,5679):

[M}_]: [g]- {s -5]3 dT: max{C;‘, 4,9} =174,5* (22 — 4,8* 63,5 / 4 * max{5,547; 4.9)= 4546H M

IIpodHOCTH OT MEHCTBUS U3rHUOAIOIINX MOMEHTOB:

2 2
@y, = [Mx ] J{[Mj}'] =((200 / 4016F + (200 / 454632 = 0,06645
I
}'

[, ]

VcioBre npo4HOCTH: &, =1

0,06645< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

=]
ma:{[ z +EI:'=;|EP,
Ty

Ecmu F, < 0,10 3HaK @, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

=

3

EI:MP 2

o D2 Fa)|| +FE ))%006645 )7
4

=4,526 + 0,06402 * 0,5679 + 0,1589 * 0,5679 (-0,02142) * 0,5679+
4,61
Jonyckaemblii M3rudaronii MOMEHT, ASHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IEPIEHINKYIISIPHOM K OCH cocya, IpU

=174,5* (22 - 4,8)* 63,5/ 4 * max{4,61; 4.9}= 4016H m

=([max( 0,04392 / 1 + 0,01605[; |0,01605|; |0,BB/ 1 — 0.2 * 0,01605|=
0,08951

2

YcnoBue npo4HoCTH: max [ X |-:I:'z |;

&
—p+¢'z
Cy

3
029,
Ty

|

0,08951< 1.0.VYcinoBre MPOYHOCTH BHITIOJIHEHO

IToamucek 1 nata

MuB. Ne moi.

19746.4

MaxkcumainbHbie MIPOJOJIbHBIC PACTATUBAOLIME HAIPSIKCHUS B IITYLEPE:

o] =

P'(d"'sljl_'_

4. M3 +13

0,3541* (48 +10)/ (4% (10~ 55)) + 4* (266 _
+ 2007)"2/ (3,142 * (48 + 103* (10 - 5.5)) + 1500 / (3,14
Ao -c) wldbs)® (s-co) @ld+s)le-c) *@8+10)*(10-55)

Ecmu F, co3naer cxxnmaroiee HarpspKeHHe, €€ CIeayeT PHHATh paBHOW HYJIIO.

VcinoBue povHOCTH: T = ['3]1

26,76MIla < 157,5MIla. YcioBue NpOYHOCTH BBIIIOITHCHO

E* My + M3

S

+ Fa| =0/22,32 + (206 + 20012/ 1403 + |0| / 1,1640° = 0,2016

26,76MlIla

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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g PacuérHas TONIIMHA CTEHKH LITYLEPA:
S
= B (d +2- ':s:] . . .
» Sy, = =0,21 * (48 +2*5,5)/ (2 * 150 - 0,21= 0,04133um
2 ZlEh-p
E[ JomyckaemMoe HapyKHOE JaBJI€HUE U3 YCIIOBHS MMPOUYHOCTH:
o
a . d 4
By=mingl 0, 245 — [—————1 = min{1.0,9.45* 48 /150 * (48 / (100 * (10 - 5B} =0,9876
. I Y100 -(sy —c.)
=
% I[OHYCKaeMOC Hapy>XKHOC NaBJICHUC IJIA nany6Ka mTyuepa u3 yciioBusd YCTOﬁQHBOCTH:
ol 5 a5
= _20EA0TE) d (100 (sy-cy) _ 20.8*10°* 1,8310°* 48/ (2,4 * 0,9876 * 150) * (100 * (10 - 5,548  _
o [pl. = = = 25 =138,3MIla
T ng By 1) d )
=
=z JlomyckaeMoe Hapy>KHOE JaBJICHHE I NMaTpyOKa IITyIepa U3 YCIOBUS MPOYHOCTH:
& [(Pln = 2oh - o) = 2*%150*(10-5,5)/ (48 + 10 - 5,5=25,71MIIa
S d4(sy -] '
=
[a~]
[}
/M [0]=
= 2571/ (1 + (25,71 / 138,3}" =25,28MIla
g
g
= 25,28MIla = 0,21 MIla
5 3aximodyeHre. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
E PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eYaiiku:
=
= Dp =D =700mm
PacuérHprii JAUaAMETP OTBCPCTUS (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/Iﬂ):
=
g =
=1 B
< E Jluct
é — E-10K.00.00.00CPP 194
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Ecnu F, pactsaruBaromas npogoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

VYcnosue yCTOfI‘IP[BOCTPI mrynepa: |P| + 'IIM}% +M§ + IFZI <10
B M CF

0,2016< 1.0.YcioBue ycTONYHUBOCTH BBITIOJIHEHO
Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YcioBus HATPYKEHUS

Pacuérnas remneparypa, 1. 180 °C

PacuérHoe HapyxHOe n30bITOUHOE AaBneHue, P: 0,21 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBust (HapyXHOE qaBie-
HuEe)):
[o]= 167MlIla
Momyab mpoaoapHO# yrpyrocty mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Homyckaembie Hampspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temmneparype T = 180 °C pacuérHbie ycioBust
(HapyxHOE HaBieHHUE)):

[0] 1= 150MIla
Monyns npopoiibHO# yripyroctu ipu temreparype 180 °C:

E;= 1,8310° MIla




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

d,=d+2C, =48+2%55 =59mm

PacuérHas nnvHa BHEIIHEH YyacTu mTyIepa:

lp =m_1'n[11; 195 \I.f(dJ,g..:sj.(sl_.;sj] = min{ 150; 1.25 * ((48 + 2 * 5,5) * (10 - 5,5¥f} = 20,37mM

OmHnouwienus 00nycKaemovix HANPANCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

¥ = mjﬂ{m; L['j_]lj} =min{1.0, 150 / 167}= 0,8982
=3

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:

lag =mjn{13; 05 Jd+2c,) (55—, —.:51)] =min{0; 0.5* (48 + 2*5,5)* (1055 - 0¥} = Omm
[[Inpuna 30HBI YKpEIUICHUS:

Ly=.Dp-ls- t) =(700*(22-48)}> = 109,7mm

PaccTosiHMe OT HAPYKHOM MOBEPXHOCTH INTYIIEPA J0 OJIMKAWIIET0 HECYILETO KOHCTPYKTHBHOIO diieMenTa (Dnanen
DN700c¢ KpbILIKoii):

Ly = 133MmMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' = L,:, = 109,7mm
PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJHATEIBHOTO YKPETIIICHSI:

de =04. . {{5—c€) =0.4*(700* (22 -4,8)f = 43,89mm

1+11p'(51—Csj'?li’,l"‘i:»p'52'12"‘131:.":53—'35—'351)'13
IP-(s—cj

-d . 1

PRI . BRIl e

W o=min 41,

E

P DP 1P

=min{l; [1 + (20,37 * (10— 5,5) * 0,8982 + 0 * 60 + 0 * (0 — 2 * 5,5) * 0,8982) / (109,7 * (2248))] / [1 + 0.5 * (59 — 43,89) / 109,7 + 1 * (482
*5.5)/ 700 * 20,37 / 109, 7% 0,9623}

=0,9623

2K (s-0)-[o]
[p]P =——————— ¥ =2%1*(22-4,8)*167 *0,9623 / [700 + (22 ~&) * 0,9623] = 7,715MIIa
D, +ls—c)- ¥

JlomyckaeMoe Hapy)KHOE JaBIICHIE:
[[p]P T =7,715/ (1 + (7,715 2,993} = 2,791MIla
+

[l

rae [P]e — nonyckaemMoe HapyKHOE JaBJIEHUE B IPEAENax yIPYrOCTH s dJIEMEHTA, HECYILETro TyLep (CM. pacuéT ajie-
menta “HItynep A1 DN700")

Jluct

Wzm) Jlucr Ne nokym. Ionmn. JHara
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~ PanunanpHas Harpyska, Fr:  (-1500)H
2 Oxpyxuoit Moment, Mc:  200H m
E IIpononbuerii moment, M, : 200 Hwm
5 Kpyrsmmii Moment, My: 300 Hwm
® CasuroBas Harpyska, Fc: 1100 H
CnasuroBast Harpyska, F: 1100 H
g DKBUBAJCHTHAS TOJIIIMHA 00€UaliKN OKOJIO MITyIIepa:
; 5, =8-t¢ =22-48=17,2mMMm
§ Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:
E[ D, =D, +54C =700 +22+438 = 726,8um
= Cpennuii TuameTp MmTylepa:
- d. =d+s +c, =48 +10+55 = 63,5MMm
=
ols
<! E Jluct
8| = E-10K.00.00.00PP 196
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N,

OTBepcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiree K Hemy oTBepetre tymep P1 DN50He oka3siBaeT Ha HETO BIIHS-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b5 D), (s-c1+,[D) (s—5) =(700* (22 48))*+ (700 * (22 - 48} = 219,5mm

YcioBre BBIMONHEHO, JalbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasieHue [p] = 2,791MIla

2,791MIla = 0,21 MIla

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOHYMBOCTH BBINIOJITHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

Fr
Mc M.

e




d
A, =——— =635/(726,8*17,2F = 0,5679
‘\JE [ S3

PaccrosiHue OT Kpas mTynepa 10 BO3MOXHOTO KOHIIEHTPATOPa HaNPsHKECHUI:

b, = 98mm
Cpennuii paguyc o0cuaiik y OTBEPCTHSL:
DII
R, = - =726,8/2 = 363,4mm
IIpoyHOCTH OT IEHCTBUS AABJICHUS!
b, = P =|(-0,21) / 2,791 = 0,07525

Ycnosue npounoctu: Py £l

0,07525< 1.0.YcnoBue NpOYHOCTH BBIIIOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

g

s

=

=

[¥a}

Q

=

=)

=

o

=
& F, =-F -

& =7 VR = (1500) 1500H
ol

= d,

= Ap = —— =63,5/ (726,8 * (22 — 4,8} =0,5679
= P R

! 2 3 4 =0,6007 + 0,952 * 0,5679 + 0,005196 * 0,5678 (-0,001406) * 0,5679+ 0 * _

Z_ Ci=ag+ayh +ag-h “+ag-h  +a, A" 5679 =1,143
=) — .

= JlomyckaeMoe 0ceBoe yCHIIME Ha MITYIEp PH OTCYTCTBUH HakiIaaHoro kKombua(A. = 0,5679):

< ] i - * * . —

§ [F.]= [o] (3~ c)* max {C ;1 81} =167* (22-4,8)* max{1,143; 1.81} = 8,94210" H

aa] IIpo4HOCTB OT AEHCTBHS OCEBOM HATPY3KU!

s d_ = Fy =|1500/8,94210| = 0,01677

- ' ’

= [F.]

=

A VYcnosue npounoctr: F, £1

E 0,01677< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO

é[ OxpyXHOI MPUBEICHHBII MOMEHT, JEHCTBYIOMINI Ha ITYyLEp:

M, =M, =200 Hwm

= IIponosbHBIN IPUBEAEHHBIH MOMEHT, IEHCTBYIOIIMM Ha IITYLED:

q <

Els

< g Jluct
e E-10K.00.00.00(PP 197
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

M, =1, =200H m

A 4 =4,526 +0,06402 * 0,5679 + 0,1589 * 0,5679 (-0,02142) * 0,5679+ =
+tag-h." 0,001035 * 0,567 4,61
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B IUIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, IPH
OTCYTCTBUM HakJagHoro koibia (A = 0,5679):

2 E
Co=apg+ap A, +ay L "+a; A,

[Mx]= [.j]. {5_ .:]3 . E{Tt.max{cz; 4_9} =167 * (22 — 4,8} * 63,5/ 4 * max{4,61; 4.9})= 3843H m

2 3 4 _
Cy=ag+a;-h +a, A “+a;- A +a, AT =5547
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha MITYIEp B INIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, IpH
OTCYTCTBUH HakJiagHOTO Koubia (A = 0,5679):

[MY]= o] - E{Tt max{ C5; 4.0} =167 * (22-4,8§* 635/ 4 * max{5,547; 4.9}= 4351H m

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

2 2
@y, = [Mx ] J{ MY ] =((200 / 38435 + (200 / 43519)** = 0,06944

ZRTS

VYcnoBue NpOYHOCTH: &y =1

0,06944< 1.0.VYcnoBre MPOYHOCTH BHITIOJIHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

&
tax U—P+EIJE ; |EIJ.5
Cy

Ecmu F, < 0,10 3HaK ©, MeHsA€TCS Ha NPOTUBOIOIOKHBIH.

2
+® =([max( |0,07525 / 1 + 0,01677]; |0,01677]; |0,@&/ 1 — 0.2 * 0,01677| =

T 2 ) A 10, 10, . '

g, e “D] +P5)]%40,06944 )2 0,1153

4
2
2
]:| +d4 =1
0,1153< 1.0.¥YcioBue MpOYHOCTH BBHIIIOIHECHO
MaxkcuMaibHbIe POIOJIBHBIC PACTATHBAOIINE HAIPSHKCHUS B IITYIEPE:

=

Py

D
Yenosue npounoctu: || max | |2+ | ||:I:|z |; — -02-&,
. P

4 M2 4102 =(-0,21) * (48 + 10) / (4 * (10 — 5,5)) + 4 * (200r -
5y = P'(EH 51) + H LA F 20002/ (3,142 * (48 + 103* (10 — 5,5)) + 1500 / 24.94
4-ls-ce) mo(dts) (s-c.) @-ldta)lo-c) (31427@8+10)*(10-55)) ,94MTla

Ecmu FZ CO34aCT CXKUMAIOLICC HAIIPAKCHUE, €€ CICAYCT IPUHATH paBHOﬁ HYJIIO.

Venosue npounoctn: @1 = [a];
24,94MIla < 150MITa. YcaoBue MpOYHOCTH BBITOJHCHO

2 2
...IllI'l.l'I + I
|P| + i LN FF5| =0,21 /25,28 + (200+ 2007)*?/ 1336 + [0 / 1,1130° = 0,22
Bl T F
Ecan Fz pacTiaruBaronias npoJaojibHas cujia, a p —BHYTPCHHEC H36LITO‘IHO€ JaBJICHHUE, TO Fz u p CJICAYCT NMPUHATL PABHBI-
MU HYIIO.

M2 4
VcnoBre yCTOMYMBOCTH WITYLEDA: le] L Fal <11
[e] T F
0,22< 1.0.Yci0Bue yCTOHYMBOCTH BBITIOJIHEHO
Pacuér B ycnoBusx ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpy:KeHUs IPU UCHBITAHUSIX:

Pacuérnas temneparypa, 1. 20 °C

PacuérHoe BHYTpeHHee n30bITOuHOE AaBienue, P: 0,4955 MIla

Jluct
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g PacuérHbiii tuameTp oTBepcTHst (OCh MITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
=6
= d=d+2c, =48+2*55 =59mm
§ PacuétHpIii TuaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPCILICHHUS:
=
S[ s—rc
= dg =2 |—-038| JDp (5-6 =2*(22-48)/0,6452-0.8)* (700 * (22 -8)"* = 5675mm

5

T
= d, < th: Yc10BHE IPOYHOCTH BBINOJIHEHO
kg PacuérHas nnvHa BHEIIHEH YyacTu mTyIepa:
=
S L =mjn[11; 1.25. \f(d+ 2, )5 -e, j] = min{ 150; 1.25 * (48 + 2 *5,5) * (10 - 5,5§f} = 20,37mMMm
@
T
~ OmHuouwieHus 00NyCcKaemvlxX HaAnNPAHCeHU
2 151 BHELIHEH YacTy IITyLepa:
@
= oo [Eh
= 71 = mina10; =min{1.0, 254,5 / 272,7}= 0,9333
= g
[:‘8 Pacuérnas qyvHa BHyTpeHHEH 4acTH HITyIepa:
o 131:, = manlg, 0.5 qn,lrlld+ 2, )-[53 -, —l:ﬂ)] =min{0; 0.5* (48 +2*5,5) * (10-5,5 - 0}f} = O0mm
§ [IuprHa 30HBI YKPEIUICHUS:
S
A Ly=Dp-ls-c) = (700 * (22 - 4,8)y* = 109,7mMm
E PaccrosiHie OT Hapy>KHOM MOBEPXHOCTH IITYIIEPA J0 OJIMKAMIIEro HECYIIEro KOHCTPYKTHBHOIO 3eMenTa (Daanery
é DN700c¢ KkpbILIKoii):

Ly =133MmMm

= PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
al =
=] ©
< E Jluct
8| = E-10K.00.00.00PP 199
~ Nsm) Jlucr No noxym. TTopi. Jlara

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIHITAHUH):

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

E= 1,9910° MIla

Ceoilicmea mamepuana wimyuepa
Jonyckaemble Hanpsokerus s marepuana 09M2C GrI'OCT 19281npu temneparype T = 20 °C ¢ciioBust TUAPOUCIIBITA-
HHUIA):
[0]= N* Repc/ e = 1¥280/11 = 254,5MI1a
Monyns npogoiisHO# yrpyrocty mpu remneparype 20 °C:

E;= 1,9910° MIla
Pacu€rHas TONIIMHA CTEHKH LITYEpPA:
B -Iid +2- cs:l
= =0,4955 * (48 + 2 *5,5) / (2 * 254,5 * 1 — 0,4955= 0,05748um
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoKka mrynepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

36,08MIla = 0,4955 MIla
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2*2545*1*(10-5,5)/ (48 + 10 + 5,5=36,08MI1a

DP =1 =700Mm
PacuéTHas TOJIIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOJIOKEHHUS IITYIIEPA:

s = 0,6452vm




11:' = L,:, =109,7mm

Pacuérnprit JAUaAMETp OTBEPCTUs, HE Tpe6y}01uero JOIOJIHUTEIILHOTO YKPCIJICHUS

de =04. b [3—1c) =04*(700* (22 - 4,8}y = 43,89mMm

1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13
11:' -(s— cj
-d d+2 ¢ 1
T +K,- B . &
lp Dy o1 g
=min{1; [1 + (20,37 * (10 — 5,5) * 0,9333 + 0 * ®0 + 0 * (10 — 5,5 — 0) * 0,9333) / (109,7 * (224:8))] / [1 + 0.5 * (59 — 43,89) / 109,7 + 1 * (482
*5,5)/700*1/1*20,37 /109,74 0,9639}

=0,9639

W o=min 41,

E

o], - 2K, (-0 g o]

W =2%1%(22-4,8)*1*272,7*0,9639/[700 2@ — 4,8) * 0,9639]= 12,62MIla

Dy +(s-c)- ¥
l.'i-'I 51
i
1 y -
2 :‘:_'." :\-_'_‘_\_\_‘_‘—I-
b N
i
niE|
w5 k] —
| 5%
W, ,r.r o
. ~=p

s OTBepcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiree K Hemy oTBepetre tymep P1 DN50He oka3siBaeT Ha HETO BIIHS-
= HHSL, T.€. PACCTOSIHUE MEX/AY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOILIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:
=

§ b JDP {s-ch+ JDP (s-) =(700*(22-4,8)f*+ (700 * (22 - 4.8)f* = 219,5mm

=t Y cioBHE BBIMONHEHO, NATBHEHIINX PACYETOB YKPEILICHUI HE TPeOyeTCs.

é Homyckaemoe nasieHue [p] = 12,62MIla

12,62MlIlIa = 0,4955 MIla

o 3akiovcHUE: Y CJIOBHE MPOYHOCTH U YCTOHYHABOCTH BBHITIOTHEHO
=l [Tnomans, HeoOXoaUMas VTS YKPEIUICHUS OTBEPCTHS:

=

2 Ay =050d, - dp ) 55 =05+ (59 - 43,89) * 0,6452= 0,487410°

Eg Pacnonaraemast mioiaab YKpeIruieHHs OTBEPCTHS:

~ Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

ol

Z_ =20,37 * (10 - 0,05748 - 5,5) * 0,9333 + 0 * 0 *400 * (10 — 5,5 - 0) * 0,9333 + 109,7 * (22 -0,64524,8)

m

= =0,001901v°

S A, = 0,487410° m?< 0,001901m2

s 3akiovcHUe: Y CJIOBHE MPOYHOCTH BBHIMOJTHEHO

m

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

=

ol =

=] ©

% E Jluct

o
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

IHryuep HI1 DN25

HItynep HI1 DN25
rynep HI1
MTynep MH DN80O
IMTyuep

[Tpoxomsmuii 6e3 yKperieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy

Juuna mryepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

09r2C(KI1265) Gr.
25MMm
10 MM

4 Mm

143 mm

3400mMm
260 °
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

Hazpanue mrynepa: Mrynep HO1 DN25

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUepa B 102 3mm

VYron f3: 90 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =800mm
Pacuér B pac4éTHbIX yCI0BUAX

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHyTpeHHee n30bITOuHOE HaBienue, P: 0,3539 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Honyckaembie Hanpsikenust 1t Matepuana 090 2C(KI1265) Gr.npu temneparype T = 120 °C pacuéTHble ycioBus):

[0]:= n*min( Rex/ nr; R / e Ruyaev / Mg Roz oo / ) = 1°min{206,8/1,5; 403/ 2.4; ~/ =~/ -}137,9MIla
Monyns npopoiibHO# yripyroctu nipu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3539 * (25 + 2 * 4) / (2 * 137,9 * 1 — 0,3539= 0,04240um
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoka mrynepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

42,43MIla = 0,3539 MIla
3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*137,9*1*(10-4)/(25+ 10 + 4=42,43MIla

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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g

<

= 1. = Lu =117,3um

~ P

§ PacyéTHblil JHaMeTp OTBEPCTHS, He TPEOYIOLIEro AOTIOIHUTENLHOTO YKPETUICHHS:

E( dpp =04 D, (s5—0) =04+ (@©00* (22— 48} = 46,92um

=

& 1+]-11:| (8- e) Rty sy Ko Hlap (s — e —va ) s

= V = mindl; tp =)

% ’ dP_d':'P d+2-c, P 11P

5 1405. 1 +K,- = T

E P P ®1 p

. =min{1; [1+ (17,59 * (10-4)*0,7902+0*0®+0*(10-4-0)*0,7902) / (117,3* (22 - PR [1 +0.5* (33 -46,92) / 117,3+1* (25 +2

=z 4)/800*1/1*17,59/117,33 1,1}

= =1

=~

: 3

I 2K (s-0) g o

M [p]P= 1579 9 T =2%1%(22-4,8)*1*1745*1/[800 + (22 4,8) * 1] = 7,346MIIa
DP +|:s— c:]-?

<

&

<

=

=~

[¥a}

Q

=

E

¢

o

=

=t

2l S

<! E Jluct
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Dy =D =800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

s, = 0,8218um

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2d-C; =25+2%4 =33mm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

i
dp =2 | —-0,2]|- (8- =2*((22-4,8)/0,8218 - 0.8) * (800 * (22 -8)*? = 4723mm
0 [SP ]Jﬁp( 4 (« ) ) * ( (22 -8)
d, < th: Yci10BHE IPOYHOCTH BBINOJTHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =ﬂ11'n[11; 1.25. \,l’l;d+ 2-'35)-[51—'35)] =min{ 143; 1.25 * (25 + 2 * 4) * (10 - 4§ = 17,59Mmm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 137,9/ 174,5}= 0,7902

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjﬂ{13; D_S.J(d+1.csj.(g3_.;5_.;51]] =min{0; 0.5* (25 + 2 *4) * (10— 4~ O}f} = Owmm

[[Inpuna 30HBI YKpEIUICHUS:

Lp= ,u'DP- §— ] =(800*(22-4,80Y? = 117,3um

PaccrosiHie OT HapyKHOM MOBEPXHOCTH IITYIIEPA 0 OJIMKAMIIEr0 HECYIIEro KOHCTPYKTHBHOIO 3eMenTa (Daanery
DNB80O0 ¢ kpbILIKoii):

Ly =119,5mMm
PacuérHast mupruHa 30HbI YKPEIUICHUS




g
5 =1
=
g 2K, (5~ 99 5]
2 Ky (s— g lo
=) = Wy =2%1*(22-4,8)*1*174,5/[0.5 * (800 + 8 22-48)*1]*1 =17,
= [k 75 it v, (22-438) [0.5* (800 + 800+ (22 - 4,8)*1]* 1 = 7,346MTla
= JHonyckaemoe nasnenre [p] = min{ 7,346; 7,346MIla

- 7,346MIla = 0,3539 MIla
N5 3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
= [Tnomane, HeoOX0MMMasT TS YKPEIICHUS] OTBEPCTHS:
z Ap =05[d, - dgp) 5 =05+ (33-46,92) * 0,8218= (-0,57210° ) M
é Pacmosaraemast miomans yKpeIruieHUs: OTBEPCTHS:
=z Ay =ly -[sl—s]P— c5]-11+13.P 8y K tly -[:53—c5—c51)-13+lp -[s— 8p — c]

0 =17,59 * (10 — 0,04240 - 4) *0,7902 +0* 0 *06G-* (10 -4 - 0) *0,7902 + 117,3 * (22 —0,82184,8)

=

= = 0,0020044°
= A, = (-0,57210° ) M* < 0,002004v*
oa 3axmoucHne: Y cJI0BHEe MPOYHOCTH BbIMOJTHEHO

PacuéTt B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)

5

= Ycii0BUSI HATPYKEHUS

=

§ Pacuérnas temneparypa, T: 180 °C

E[ PacuérHoe Hapy)xHOE M30bITOUHOE AaBicHue, P: 0,21 MIla
=

=

2l
< E Jluct
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OTBepcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiiree Kk Hemy oTBepetre Ltymep HO1 DN25He oka3biBaeT Ha HEro
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yOBJIECTBOPSIET YCIOBUIO!

b 1'(]::uij (s—-c1 + JD; (s—e) =(800*(22—4,8))%+(800* (22— 4,8} = 234,6mM

YcnoBue He BHINOJIHEHO, TPEOYETCs NOTOTHUTENbHBIH pacuéT yKpPEIUIeHHH.

2
K= $ = [1+cog(90)]/2 =0.5
o1 )i+l s+l [f —el—eh ) kg Hip G- 0w +1G 8] wf H1 (-l - el
bora-
Wy =minql, (-9

g1 b D g1 b

0.8+ f
2.k D .

dy, + dp d'+2.0t gt 1 d'+2.c" gt 1%

1{3[ _dl’+1{l—5q:'.1:'+ R

P

=min{1; (1 +[ (17,59 * (10 —4) *0,7902 + 0 * B0 + 0 * (10 — 4 — 0) * 0,7902 + 17,5910 —-4) *0,7902+0*0*0+0* (10— 4— 6)
0,7902) /(102,3* (22-4,8)))/( 0,5* (0.8(B3+33)/(2*102,3) + 1*[25+2*4)800*1/1*17,59/102,3 + [(25+2*4800*1/1
*17,59/102,3] ))=1,902}




PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkernust 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuérhbie ycnoBusi (Hapy»KHOE qaBie-
HuEe)):

[o]= 167MIla
Moayab mpoaoapHO# yrpyroctu mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspkernust 1t Matepuana 09 2C(KI1265) Gr.npu temneparype T = 180 °C pacuérHbie ycnoBus (Ha-
PY)XHOE JaBICHHUE)):

[o]:= n*min( Rex / nr; R/ Mgy Ryem / Nty Rog oo / My) = 1*min{197,2/1,5; 435,41 2,4; -/ = — 1 -}131,5MIla
Monyns nponoiisHO# yripyroctu nipu temmneparype 180 °C:

E;= 1,8310° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

p-|:d+2 "35:]
Sp = =0,21* (25 +2*4)/(2*131,5-0,21= 0,02637mMM
2 zh-np

Jomyckaemoe Hapy>KHOE AaBJICHNE U3 YCIOBHS MPOYHOCTH:

. d d
E,= rmn{l 0, 245 - —. —} = min{1.0, 9.45 * 25 / 143 * (25 / (100 * (10 — 4} =0,3372
I, 100 (s — .

I[OHYCKaeMOC Hapy>KHOC NaBJICHUC IJIA nany6Ka mTyuepa u3 yciioBusd YCTOﬁQHBOCTH:

100 sy -e.)
' d

202107°E, 4

¢l = ﬂ}r'Hl H

25
} = 20.8*10°*1,8310°* 25/ (2,4 * 0,3372 * 143) * (100 * (10 — 4) / 28° =2320MIla

Jommyckaemoe Hapy>KHOE AaBJICHHE I MaTpyOKa MITynepa U3 yCIOBUS IPOYHOCTH:

£ 2 [o]; sy - g,

8 [Pln = ———————— = 2+1315*(10—-4)/ (25 + 10 - 4=50,9MIIa

- d4(sy -]

¥

2

E [r]=

é = 50,9/ (1 + (50,9 / 2326)* =50,89MI1a
= 50,89MIla = 0,21 MIla

gg 3axmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO

2 PacuérHpiii AmaMeTp MUIUHAPUIECKONH 00eIaiiKu:

2 Lp =D =800mum

= PacuérHbiii tuameTp oTBepcTHst (OCh MITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
ol

= d,=d+2-C, =25+2%4 =33mm

m

E PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

§ lip =mj11[11; 1.25 fld+2c.) (5 -, j] = min{ 143; 1.25* (25 + 2 * 4) * (10 - 4Jf} = 17,59mm

m

< OmHuouwieHus 00NyCKaemvlx HaAnNPAHCeHU

§ Jlns1 BHEIIHEe W yacTu mryuepa:

2 ook

g 1 = thin Lo =min{1.0, 131,5/ 167}= 0,7874

= I

é PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

Ly = mjn{l3; 0.5 q.,l'llid+ 2, j-[s3 -, —I:sl:l] =min{0;0.5* (25 +2*4)* (10-4-0jf} = Omm

=

g =

=] ©

<! E Juct
8| = E-10K.00.00.00CPP 205
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IMuprHa 30HBI yKPEIUICHUS !

La= ,.'DP- s—c| =(800*(22-4,8)* = 117,3um

PaccrosiHue OT HapY)XHO#T MOBEPXHOCTH IITYLIEpa A0 OIMKANUIIEro HECYIero KOHCTPYKTHBHOrO dneMenTa (Onanen
DN800c¢ kpblwikoit):

Ly =119,5mm
PacuérHas mpuHa 30HBI YKPCIUICHHS
11:' = L,:, =117,3mm

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHS:

de =04. b (3—1C) =0.4*800* (22 -4,8)y = 46,92um

1+]-1p LR S PR PR PR E (53 -0 = '351)'13
lp - [s-c)
-d d+2-¢, 1
1rs. e L' e P
]'P DP 1P
=min{l; [1 + (17,59 * (10— 4) * 0,7874 + 0*0 O + 0 * (0— 2 * 4) * 0,7874) / (117,3 * (22 — 4)B) [1 + 0.5 * (33 — 46,92) / 117,3 + 1 * (25 + 24)
/800*17,59/117,3=1,1}

=1

W o=min 41,

E

W =2%1%(22-4,8)*167*1/[800 + (22— 4,8) 1] = 7,03MIla

2Ky (s-c)-|o
b -5

Jonyckaemoe HapyXHOE JlaBlICHUE!

[e}

[[F']p T =7,03/(1+(7,03/2,45%)"2 = 2 319MIla
+

[l

<
&

s ..

S rae [P]e — nonyckaemoe Hapy»KHOE JaBJCHHE B peaeaax yIpyrocTH IJisl QJIEMEeHTa, HeCyIero mrynep (cM. pacuér aJe-

i menTa “Lltynep MH DN800”)

=

=)

3 a
= i

= 14 ‘I
9| SN

= W L

ol - '_

2 Ry !

M t

= ;

= o

. ~=p

<! _—

d (v

= OtBepcTHE cUMTAETCsl ONMHOYHBIM, eciu Omwkaiimee k Hemy otBeperue LTyniep HO1 DN25he okasbiBaeT Ha Hero

< BIIMSTHUS, T.€. PACCTOSIHUE MEK/y HapyXHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIOLIMX MITYLIEPOB yOBJIETBOPSET YCIOBUIO!

3

™ 1 [

m by D) 5-01+. D) (5-0) =(B00* 22-48)+ (300" (22-48) = 234 6w

< VYcnoBue He BBHITOJIHEHO, TPEOYETCS TOMOJHUTENLHBIN pacy€éT YKpeTUIeHUH.

s

=

= 1 +cos®

2 K,= Lteos™p [1+co(90)] /2 =0,5

E 2

=

o

=

=

al =

=] ©

< E Jluct
gl = E-10K.00.00.00CPP 206
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s PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007
&
= Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
[&]
=] Homyckaembie Hampspkenus 1t Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIBITAHUH):
=
é [0]%= N* Rejpc/ Ny = 1300/ 1,1=272,7MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 20 °C:
x E= 1,9910° MIla
(]
& Ny
g Ceolicmea mamepuana wimyuepa
& Honyckaembie Hanpspkenust 1t Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C (c10Bus THAPOUCIIBITAHH):
o
hs [0]%= N* Rejc/ Ny = 1*245/1,1 =222 7MIla
<! Monyns npogoiisHO# yrpyrocty mpu remneparype 20 °C:
" E.= 1,9910° MIla
E PacuérHas TONIIMHA CTEHKH LITYIEpPA:
2 pld+2c)
) = =0,4952 * (25 + 2 * 4) / (2 * 222,7 * 1 —0,4952= 0,03673um
- 2ooh g -p
Jomyckaemoe naBieHne U naTpyOKa mTymepa:

«
&
s [p]=2'['3]1"=|?'1'(51—'35) . o / 68 53
= Ep——y = 2%2227%1*(10-4)/ (25 + 10 + 4=68,53MI1a
[¥a)
= 68,53MIla > 0,4952 MIla
= 3akiroyeHue: Y c10BUe MPOYHOCTH H YCTOIHYNBOCTH BBINOJHEHO
é PacuéTHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKu:

- Dp =D =800mm
=
2l s
<! E Jluct
é H E-10K.00.00.00CPP 207
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b-(s—-1)

d;.+d1;]+K [d'+2-c; lip+d'+2-c;_1i;}
. x

Vy=minql;

K, [n.s +

2% Df b Df b

=min{l; (1 +[ (17,59 * (10— 4)*0,7874 +0*00 +0* (10— 4— 0)*0,7874+ 17,5910 —4)*0,7874 +0*0*0+0* (10— 4 —0) *
0,7874) /(102,3* (22— 4,8))]) / ( 0,5* (0.8(83 +33)/(2*102,3) + 1*[(25+2*4)800*17,59/102,3 + [(25+2*4)/800* E0/102,3
1 ) =102

=1

Al 2K, (-0 [o]

05 [Dg +D8 +(s- )V

[e]

[[P]x T =7,03/ (1 + (7,03 /2,457 = 2, 319MIIa
+

bk

JHonyckaemoe masnenre [p] = min{ 2,319; 2,319MIla
2,319MIla = 0,21 MIla
3axinodeHne:; Y cI0BHEe NPOYHOCTH M YCTOMYMBOCTH BBIIIOJHEHO

Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

‘W1 =2*1*(22-4,8)*167/[0.5 * (800 + 800) + @— 4,8) *1] *1 = 7,03MIla

Yc/10BUSI HATPYKEHUS TPU UCTIBITAHUSX!

Pacuérnas temneparypa, T: 20 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,4952 MIla




Pacuérnas TOJIIHWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHU A mTyuepa:

S = 0,7357Mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2d-C; =25+2%4 =33mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dg=2- [E_ n,g] JDp (s-¢) =2*((22-4,8)/0,7357 - 0.8) * (800 * (22 -8)"* = 5298mm
*p

d, < dy: YcaoBue MpoYHOCTH BBINOJTHEHO

PacuérHas qiiHA BHELIHEH YacTH IITYyLEpa;

lip =m.1'n[11; 1.25. «,.'rlld+2"is)'|:51—'3;j] = min{ 143; 1.25 * (25 + 2 * 4) * (10 - 4¥f} = 17,59mm

OmHnouwienus 00nycKaemovixX HANPANCEHU

Jlns1 BHEIIHEH yacTu mryuepa:
I .
%1 = min<10; =min{1.0, 222,7 / 272,7}= 0,8167
I

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjn{13; D.S-J{d+2-c5]-(s3—cs—cslj] =min{0; 0.5* (25 +2*4)* (10-4-0}f} = Owmm

[[Inpuna 30HBI YKpEIICHUS:

La= ,.'DP- s— ] =(800*(22-4,8)? =117,3mm

PaccrosiHue OT HapY)XHO#T MOBEPXHOCTH IITYLIEpa A0 OIMKANWIIEro HECYIEero KOHCTPYKTHBHOTO dneMenTa (Pnanen
DN800c¢ kpblwikoii):

Ly =119,5mMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' = LIJ =117,3mm

<
5[ PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOMIETro JOMOJIHATEIBHOTO YKPETIIICHSI:
=
2 g, =04 5P (3—C) =0.4*(800* (22 -4,8)f = 46,92um
=
=
o
= 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
11:| -I:s— c:l
= Vo =min<1;
© -d d+2-¢ 1
= 1+|:|_5.d1’ TLE, I S
! lp Dyp o1 lp
e =min{1; [1 + (17,59 * (10 —4) *0,8167 + 0* 0 ® + 0 * (10 — 4 — 0) * 0,8167) / (117,3* (22 - PR [L + 0.5 * (33— 46,92) / 117,3+1* (25 + 2
§ 4)/800*1/1*17,59/117,3} 1,101}
2 =1
2
= 2K (s-c-p o
. [P]p = 1 5-9 9| ]-v =2%1*%(22-4,8)*1*272,7*1/[800 + (22 4,8) * 1] = 11,48MIIa
= DP +|:s— c:I-EF
™
m
o]
&
[a~]
=
S
¥a]
Q
=
E
=
o
=
=
ol =
=] ©
< E Juct
gl = E-10K.00.00.00CPP 208
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g
i | =2
=
g 2K, (5~ 99 5]
S Ky (s— g |o
=) = Wy =2%1%(22-4,8)*1*272,7/[0.5* (800 + 8 22-48)*11*1 = 11,48MIIL
= [k 75 it v, (22-438) [05 * (800 + 800+ (22~ 4,8) * 1] a
= Honyckaemoe masnenre [p] = min{ 11,48; 11,48MlIla
- 11,48MIla = 0,4952 MIla
N5 3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
= [Tnomans, HeoOXoaNMas ATl YKPETIICHNS! OTBEPCTHSL:
z Ap=050d, - dop) 55 =05+ (33-46,92)* 0,7357= (-0,512110° ) w2
é Pacnosiaraemast miomaab YKperuieHUs OTBEPCTHS:
=z Ay =ly -[sl—s]P— c5]-11+13.P 8y K tly -[:53—c5—c51)-13+lp -[s— 8p — c]
0 =17,59 * (10 - 0,03673 - 4) *0,8167 +0* 0 *06G-* (10 -4 - 0) *0,8167 + 117,3 * (22 —0,73574:8)
o
= =0,002017%°
= A, = (-0,512110°) m* < 0,00201 7m?
oa 3akiroueHue. Y cJ10BUE MPOYHOCTH BHINOJTHEHO
<
&
[a]
=
=
[¥a)
Q
=
=)
=
o
=
5
2l
< E Jluct
8| = E-10K.00.00.00PP 209
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OTBepcTHE CYMTAETCS OAMHOYHBIM, eciu Onmkaiiiree Kk Hemy oTBepetre Ltymep HO1 DN25He oka3biBaeT Ha HEro
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yOBJIECTBOPSIET YCIOBUIO!

b 1'(]::uij (s—-c1 + JD; (s—e) =(800*(22—4,8))%+(800* (22— 4,8} = 234,6mM

YcnoBue He BHINOJIHEHO, TPEOYETCs NOTOTHUTENbHBIH pacuéT yKpPEIUIeHHH.

2
K= $ = [1+cog(90)]/2 =0.5
o1 )i+l s+l [f —el—eh ) kg Hip G- 0w +1G 8] wf H1 (-l - el
bora-
Wy =minql, (-9

g1 b D g1 b

0.8+ f
2.k D .

dp +dg d'+2cl ' lip  d'+2.cf o7 I

Kz[ Gptdp ) g |dH 2ot o L Pet ln

P

=min{1; (1 +[ (17,59 * (10— 4) *0,8167 + 0* B0 + 0 * (10 — 4— 0) * 0,8167 + 17,5910 —-4)*0,8167 +0*0*0+0* (10— 4— 6)
0,8167) /(102,3* (22-4,8)))/( 0,5* (0.8(B3+33)/(2*102,3) + 1*[25+2*4)800*1/1*17,59/102,3 + [(25+2*4800*1/1
*17,59/102,3] ))=1,908}




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Hrvuep HO1 DN25

Mrynep HO1 DN25
Itynep HO1
MTynep MH DN80O
IMTyuep

[Tpoxomsmuii 6e3 yKperieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
ToniuHa CTEHKH HECYIIETO JJIEMEHTa, S: 22 MM
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 4,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIKWHE CTCHKH ITYyHepa (BKI0Yas KOPPO3Hio), Cy

Juuna mryepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubGaBka Ha KOPPO3HIO, Csy!

09r2C(KI1265) Gr.
25MMm
10 MM

4 Mm

143 mm

3400mMm
280°
0 MM

0 MM

MuHuManbHBIH pa3mep cBapHoro mBa, A: 1 Mm
Pacuérnble mapaMeTpsl pa3MelIeHHs ITyLepa:

bimxaiimuit mryuep

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

Hazpanue mrynepa: Mrynep HI1 DN25

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUepad B 102 3mm

VYron f3: 90 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =800mm
Pacuér B pac4éTHbIX yCI0BUAX

YcnoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHyTpeHHee n30bITOuHOE HaBienue, P: 0,3539 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Homyckaembie Hampspkenus st matepuana 09 2C npu temnepatype T = 120 °C pacuérHble ycnoBus):

[0]= 174,5MIla
Moxyab MpoaoIpHO# yrpyrocty mpu temmeparype 120 °C:

E= 1,8910° MIla

Ceoiicmea mamepuana wimyuyepa

Honyckaembie Hanpsikenust 1t Matepuana 090 2C(KI1265) Gr.npu temneparype T = 120 °C pacuéTHble ycioBus):

[0]:= n*min( Rex/ nr; R / e Ruyaev / Mg Roz oo / ) = 1°min{206,8/1,5; 403/ 2.4; ~/ =~/ -}137,9MIla
Monyns npopoiibHO# yripyroctu nipu temmneparype 120 °C:

E;= 1,8910° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,3539 * (25 + 2 * 4) / (2 * 137,9 * 1 — 0,3539= 0,04240um
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoka mrynepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

42,43MIla = 0,3539 MIla
3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*137,9*1*(10-4)/(25+ 10 + 4=42,43MIla

E-10K.00.00.00CPP

Wzm) Jlucr Ne nokym. Ionmn. JHara

Jluct
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g

<

= l =Lu =117,3um

~ P

§ PacyéTHblil JHaMeTp OTBEPCTHS, He TPEOYIOLIEro AOTIOIHUTENLHOTO YKPETUICHHS:

E( dpp =04 D, (s5—0) =04+ (@©00* (22— 48} = 46,92um

=

& 1+]-11:| (8- e) Rty sy Ko Hlap (s — e —va ) s

= V = mindl; tp =)

% ’ dP_d':'P d+2-c, P 11P

5 1405. 1 +K,- = T

E P P ®1 p

. =min{1; [1+ (17,59 * (10-4)*0,7902+0*0®+0*(10-4-0)*0,7902) / (117,3* (22 - PR [1 +0.5* (33 -46,92) / 117,3+1* (25 +2

=z 4)/800*1/1*17,59/117,33 1,1}

= =1

=~

: 3

I 2K (s-0) g o

M [p]P = 1579 9 T =2%1%(22-4,8)*1*1745*1/[800 + (22 4,8) * 1] = 7,346MIIa
DP +|:s— c:]-?

<

&

<

=

=~

[¥a}

Q

=

E

¢

o

=

=t

2l S

<! E Jluct

é — E-10K.00.00.00CPP 212
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Dy =D =800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

s, = 0,8218um

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2d-C; =25+2%4 =33mm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

i
dp =2 | —-0,2]|- (8- =2*((22-4,8)/0,8218 - 0.8) * (800 * (22 -8)*? = 4723mm
0 [SP ]Jﬁp( 4 (« ) ) * ( (22 -8)
d, < th: Yci10BHE IPOYHOCTH BBINOJTHEHO

PacuérHas anvHa BHEIIHEH YacTy mTyIepa:

lip =ﬂ11'n[11; 1.25. \,l’l;d+ 2-'35)-[51—'35)] =min{ 143; 1.25 * (25 + 2 * 4) * (10 - 4§ = 17,59Mmm

OmHnouwienus 00OnyCcKaemuvixX HANPAIHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 137,9/ 174,5}= 0,7902

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylEepa:

13p=mjﬂ{13; D_S.J(d+1.csj.(g3_.;5_.;51]] =min{0; 0.5* (25 + 2 *4) * (10— 4~ O}f} = Owmm

[[Inpuna 30HBI YKpEIUICHUS:

Lp= ,u'DP- §— ] =(800*(22-4,80Y? = 117,3um

PaccrosiHie OT HapyKHOM MOBEPXHOCTH IITYIIEPA 0 OJIMKAMIIEr0 HECYIIEro KOHCTPYKTHBHOIO 3eMenTa (Daanery
DNB80O0 ¢ kpbILIKoii):

Ly =119,5mMm
PacuérHast mupruHa 30HbI YKPEIUICHUS




g
g | =2
=
g 2K, (5~ 99 5]
2 Ky (s— g lo
=) = Wy =2%1*(22-4,8)*1*174,5/[0.5 * (800 + 8 22-48)*1]*1 =17,
= [k 75 it v, (22-438) [0.5* (800 + 800+ (22 - 4,8)*1]* 1 = 7,346MTla
= JHonyckaemoe nasnenre [p] = min{ 7,346; 7,346MIla

- 7,346MIla = 0,3539 MIla
N5 3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
= [Tnomane, HeoOX0MMMasT TS YKPEIICHUS] OTBEPCTHS:
z Ap =05[d, - dgp) 5 =05+ (33-46,92) * 0,8218= (-0,57210° ) M
é Pacmosaraemast miomans yKpeIruieHs: OTBEPCTHS:
=z Ay =ly -[sl—s]P— c5]-11+13.P 8y K tly -[:53—c5—c51)-13+lp -[s— 8p — c]

0 =17,59 * (10 — 0,04240 - 4) *0,7902 +0* 0 *06G-* (10 -4 - 0) *0,7902 + 117,3 * (22 —0,82184,8)

=

= = 0,0020044°
= A, = (-0,57210° ) M* < 0,002004v*
oa 3axiroueHne: Y cJI0BHe POYHOCTH BhINOJHEHO

PacuéTt B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)

5

= YcinoBus HATPYKEHUS !

=

§ Pacuérnas temneparypa, T: 180 °C

E[ PacuérHoe Hapy)xHOE M30bITOUHOE AaBicHue, P: 0,21 MIla
=

=

2l
<! E Jluct
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OTBepCcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkaiiree Kk Hemy oTBepeTre IITyrep HI1 DN25He okassiBaeT Ha HETO BIIHsI-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b 1'(]::uij (s—-c1 + JD; (s—e) =(800*(22—4,8))%+(800* (22— 4,8} = 234,6mM

YcnoBue He BHINOJIHEHO, TPEOYETCs NOTOTHUTENbHBIH pacuéT yKpPEIUIeHHH.

2
K= $ = [1+cog(90)]/2 =0.5
o1 )i+l s+l [f —el—eh ) kg Hip G- 0w +1G 8] wf H1 (-l - el
bora-
Wy =minql, (-9

g1 b D g1 b

0.8+ f
2.k D .

dy, + dp d'+2.0t gt 1 d'+2.c" gt 1%

1{3[ _dl’+1{l—5q:'.1:'+ R

P

=min{1; (1 +[ (17,59 * (10 —4) *0,7902 + 0 * B0 + 0 * (10 — 4 — 0) * 0,7902 + 17,5910 —-4) *0,7902+0*0*0+0* (10— 4— 6)
0,7902) /(102,3* (22-4,8)))/( 0,5* (0.8(B3+33)/(2*102,3) + 1*[25+2*4)800*1/1*17,59/102,3 + [(25+2*4800*1/1
*17,59/102,3] ))=1,902}




£ 2 [o]; sy - g,

8 [Pln = ———————— = 2+1315*(10—-4)/ (25 + 10 - 4=50,9MIIa

- d4(sy -]

¥

2

E [r]=

é = 50,9/ (1 + (50,9 / 2326)* =50,89MI1a
= 50,89MIla = 0,21 MIla

g[* 3axmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO

2 PacuérHpiii AmaMeTp MUIUHAPUIECKONH 00eIaiiKu:

2 Lp =D =800mum

= PacuérHbiii tuameTp oTBepcTHst (OCh MITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
ol

= d,=d+2-C, =25+2%4 =33mm

m

E PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

§ lip =mj11[11; 1.25 fld+2c.) (5 -, j] = min{ 143; 1.25* (25 + 2 * 4) * (10 - 4Jf} = 17,59mm
m

< OmHuouwieHus 00NyCcKaemvlx HaAnNPAHCeHU

§ Jlns1 BHEIIHEe W yacTu mryuepa:

2 ook

g 1 = thin Lo =min{1.0, 131,5/ 167}= 0,7874

= I

é PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

Ly = mjn{l3; 0.5 m.,l'llid+ 2, ]-[53 -, —'351:'] =min{0;0.5* (25 +2*4)* (10-4-0jf} = Omm
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g =
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PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkernust 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuérhbie ycnoBusi (Hapy»KHOE qaBie-
HuEe)):

[o]= 167MIla
Moayab mpoaoapHO# yrpyroctu mpu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspkernust 1t Matepuana 09 2C(KI1265) Gr.npu temneparype T = 180 °C pacuérHbie ycnoBus (Ha-
PY)XHOE JaBICHHUE)):

[o]:= n*min( Rex / nr; R/ Mgy Ryem / Nty Rog oo / My) = 1*min{197,2/1,5; 435,41 2,4; -/ = — 1 -}131,5MIla
Monyns nponoiisHO# yripyroctu nipu temmneparype 180 °C:

E;= 1,8310° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

p-|:d+2 "35:]
Sp = =0,21* (25 +2*4)/(2*131,5-0,21= 0,02637mMM
2 zh-np

Jomyckaemoe Hapy>KHOE AaBJICHNE U3 YCIOBHS MPOYHOCTH:

. d d
E,= rmn{l 0, 245 - —. —} = min{1.0, 9.45 * 25 / 143 * (25 / (100 * (10 — 4} =0,3372
I, 100 (s — .

I[OHYCKaeMOC Hapy>KHOC NaBJICHUC IJIA nany6Ka mTyuepa u3 yciioBusd YCTOﬁQHBOCTH:

100 sy -e.)
' d

202107°E, 4

¢l = ﬂ}r'Hl H

25
} = 20.8*10°*1,8310°* 25/ (2,4 * 0,3372 * 143) * (100 * (10 — 4) / 28° =2320MIla

Jommyckaemoe Hapy>KHOE AaBJICHHE I MaTpyOKa MITynepa U3 yCIOBUS IPOYHOCTH:




IMuprHa 30HBI yKPEIUICHUS !

La= ,.'DP- s—c| =(800*(22-4,8)* = 117,3um

PaccrosiHue OT HapY)XHO#T MOBEPXHOCTH IITYLIEpa A0 OIMKANUIIEro HECYIero KOHCTPYKTHBHOrO dneMenTa (Onanen
DN800c¢ kpblwikoit):

Ly =119,5mm
PacuérHas mpuHa 30HBI YKPCIUICHHS
11:' = L,:, =117,3mm

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHS:

de =04. b (3—1C) =0.4*800* (22 -4,8)y = 46,92um

1+]-1p LR S PR PR PR E (53 -0 = '351)'13
lp - [s-c)
-d d+2-¢, 1
1rs. e L' e P
]'P DP 1P
=min{l; [1 + (17,59 * (10— 4) * 0,7874 + 0*0 O + 0 * (0— 2 * 4) * 0,7874) / (117,3 * (22 — 4)B) [1 + 0.5 * (33 — 46,92) / 117,3 + 1 * (25 + 24)
/800*17,59/117,3=1,1}

=1

W o=min 41,

E

W =2%1%(22-4,8)*167*1/[800 + (22— 4,8) 1] = 7,03MIla

2Ky (s-c)-|o
b -5

Jonyckaemoe HapyXHOE JlaBlICHUE!

[e}

[[F']p T =7,03/(1+(7,03/2,45%)"2 = 2 319MIla
+

[l

<
&

s ..

S rae [P]e — nonyckaemoe Hapy»KHOE JaBJCHHE B peaeaax yIpyrocTH IJisl QJIEMEeHTa, HeCyIero mrynep (cM. pacuér aJe-

i menTa “Lltynep MH DN800”)
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= OTBepcTHE CUMTAETCS OMHOYHBIM, ecii Onmkaiiee xk Hemy otBepcerue LTynep HI1 DN25He okasbiBaeT Ha HEro Bius-
< HUS, T.€. PACCTOSIHUE MEXAY Hapy>KHBIMU IIOBEPXHOCTSIMU COOTBETCTBYIOLIHX LITYLIEPOB YIOBIETBOPSIET YCIOBHIO:

3

™ 1 [

m by D) 5-01+. D) (5-0) =(B00* 22-48)+ (300" (22-48) = 234 6w

< VYcnoBue He BBHITOJIHEHO, TPEOYETCS TOMOJHUTENLHBIN pacy€éT YKpeTUIeHUH.

s

=

= 1 +cos®

a K= 2 P P [1+cosi(90)] /2 =0,5

= 2
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IToamucek 1 nata

MuB. Ne moi.

19746.4

s R R R R R R R I T R RS S Rt R R A R TG A i
b-(s—-1)

d;.+d1;]+K [d'+2-c; lip+d'+2-c;_1i;}
. x

Vy=minql;

K, [n.s +

2% Df b Df b

=min{l; (1 +[ (17,59 * (10— 4)*0,7874 +0*00 +0* (10— 4— 0)*0,7874+ 17,5910 —4)*0,7874 +0*0*0+0* (10— 4 —0) *
0,7874) /(102,3* (22— 4,8))]) / ( 0,5* (0.8(83 +33)/(2*102,3) + 1*[(25+2*4)800*17,59/102,3 + [(25+2*4)/800* E0/102,3
1 ) =102

=1

Al 2K, (-0 [o]

05 [Dg +D8 +(s- )V

[e]

[[P]x T =7,03/ (1 + (7,03 /2,457 = 2, 319MIIa
+

[l

JHonyckaemoe masnenre [p] = min{ 2,319; 2,319MIla
2,319MIla = 0,21 MIla
3axinodeHne:; Y cI0BHEe NPOYHOCTH M YCTOMYMBOCTH BBIIIOJHEHO

Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

W1 =2%1*(22-4,8)*167/[0.5* (800 + 800) + @—4,8) * 1] * 1 = 7,03MIla

Yc/10BUSI HATPYKEHUS TPU UCTIBITAHUSX!

Pacuérnas temneparypa, T: 20 °C

PacuérHoe BHYTpeHHee n30bITOuHOE HaBieuue, P: 0,4952 MIla
PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
Homyckaembie Hampspkenus 1t Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHApOUCTIBITAHUH):

[0]%= N* Rejpc/ Ny = 1300/ 1,1=272,7MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 20 °C:

E= 1,9910° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspkenust 1t Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C (c10Bus THAPOUCIIBITAHH):
[0]%1= N* Reppe/ 1 = 17245/ 1,1 = 222,7MITa
Monyns npogoiisHO# yrpyrocty mpu remneparype 20 °C:

E.= 1,9910° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

B -Iid +2- cs:l
= =0,4952* (25 +2*4)/ (2*222,7*1-0,4952= 0,03673uMm
2 oh-g-p

JlomyckaeMoe JaBJIeHHE IUIs aTpyOKa MTyLEepa;
2 [=]1-91-(51-0s)
[p]=—— &
+a) +e,

68,53MlIla = 0,4952 MIla
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJTHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKu:

DP =D =800Mm

= 2%2227*1*(10-4)/(25+ 10 + 4=68,53MIIa
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«
5[ PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOMIETro JOMOJIHATEIBHOTO YKPETIIICHSI:
=
2 g, =04 5P (3—C) =0.4*(800* (22 -4,8)f = 46,92um
=
=
o
= 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
11:| -I:s— c:l
= Vo =min<1;
© -d d+2-c 1
= 1+|:|_5.d1’ TLE, I S
! lp Dyp o1 lp
e =min{1; [1 + (17,59 * (10 —4) *0,8167 + 0* 0 ® + 0 * (10 — 4 — 0) * 0,8167) / (117,3* (22 - PR [L + 0.5 * (33— 46,92) / 117,3+1* (25 + 2
§ 4)/800*1/1*17,59/117,3} 1,101}
2 =1
z
S 2K (s-c-p o
. [P]p = 1 5-9 9| ]-v =2%1*%(22-4,8)*1*272,7*1/[800 + (22 4,8) * 1] = 11,48MIIa
= DP +|:s— c:I-EF
™
m
<
&
[a]
=
S
¥a]
Q
=
=
=
o
=
=
ol =
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Pacuérnas TOJIIHWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHU A mTyuepa:

S = 0,7357Mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2d-C; =25+2%4 =33mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dg=2- [E_ n,g] JDp (s-¢) =2*((22-4,8)/0,7357 - 0.8) * (800 * (22 -8)"* = 5298mm
*p

d, < dy: YcaoBue MpoYHOCTH BBINOJTHEHO

PacuérHas qiiHA BHELIHEH YacTH IITYyLEpa;

lip =m.1'n[11; 1.25. «,.'rlld+2"is)'|:51—'3;j] = min{ 143; 1.25 * (25 + 2 * 4) * (10 - 4¥f} = 17,59mm

OmHnouwienus 00nycKaemovixX HANPANCEHU

Jlns1 BHEIIHEH yacTu mryuepa:
I .
%1 = min<10; =min{1.0, 222,7 / 272,7}= 0,8167
I

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

13p=mjn{13; D.S-J{d+2-c5]-(s3—cs—cslj] =min{0; 0.5* (25 +2*4)* (10-4-0}f} = Owmm

[[Inpuna 30HBI YKpEIICHUS:

La= ,.'DP- s— ] =(800*(22-4,8)? =117,3mm

PaccrosiHue OT HapY)XHO#T MOBEPXHOCTH IITYLIEpa A0 OIMKANWIIEro HECYIEero KOHCTPYKTHBHOTO dneMenTa (Pnanen
DN800c¢ kpblwikoii):

Ly =119,5mMm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' = LIJ =117,3mm
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OTBepCcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkaiiree Kk Hemy oTBepeTre IITyrep HI1 DN25He okassiBaeT Ha HETO BIIHsI-
HHSL, T.€. PACCTOSIHUE MEXAY HAPYKHBIMU MIOBEPXHOCTSMHU COOTBETCTBYOIIHX LITYLIEPOB YIOBICTBOPSIET YCIOBHUIO:

b 1'(]::uij (s—-c1 + JD; (s—e) =(800*(22—4,8))%+(800* (22— 4,8} = 234,6mM

YcnoBue He BHINOJIHEHO, TPEOYETCs NOTOTHUTENbHBIH pacuéT yKpPEIUIeHHH.

2
K= $ = [1+cog(90)]/2 =0.5
o1 )i+l s+l [f —el—eh ) kg Hip G- 0w +1G 8] wf H1 (-l - el
bora-
Wy =minql, (-9

g1 b D g1 b

0.8+ f
2.k D .

dp +dg d'+2cl ' lip  d'+2.cf o7 I

Kz[ Gptdp ) g |dH 2ot o L Pet ln

P

=min{1; (1 +[ (17,59 * (10— 4) *0,8167 + 0* B0 + 0 * (10 — 4— 0) * 0,8167 + 17,5910 —-4)*0,8167 +0*0*0+0* (10— 4— 6)
0,8167) /(102,3* (22-4,8)))/( 0,5* (0.8(B3+33)/(2*102,3) + 1*[25+2*4)800*1/1*17,59/102,3 + [(25+2*4800*1/1
*17,59/102,3] ))=1,908}

g
i | =2
=
g 2K, (5~ 99 5]
S Ky (s— g |o
=) = Wy =2%1%(22-4,8)*1*272,7/[0.5* (800 + 8 22-48)*11*1 = 11,48MIIL
= [k 75 it v, (22-438) [05 * (800 + 800+ (22~ 4,8) * 1] a
= Honyckaemoe masnenre [p] = min{ 11,48; 11,48MlIla
- 11,48MIla = 0,4952 MIla
N5 3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
= [Tnomans, HeoOXoaNMas ATl YKPETIICHNS! OTBEPCTHSL:
z Ap=050d, - dop) 55 =05+ (33-46,92)* 0,7357= (-0,512110° ) w2
é Pacnosiaraemast miomaab YKperuieHUs OTBEPCTHS:
=z Ay =ly -[sl—s]P— c5]-11+13.P 8y K tly -[:53—c5—c51)-13+lp -[s— 8p — c]
0 =17,59 * (10 - 0,03673 - 4) *0,8167 +0* 0 *06G-* (10 -4 - 0) *0,8167 + 117,3 * (22 —0,73574:8)
o
= =0,002017%°
= A, = (-0,512110°) m* < 0,00201 7m?
oa 3akiroueHue. Y cJ10BUE MPOYHOCTH BHINOJTHEHO
<
&
[a]
=
=
[¥a)
Q
=
=)
=
o
=
5
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

IHaTpyoox UC, TW DN50

UcxoaHble AaHHbIe

Marepuai: 09r2C(KI1265) Gr.
Buytp. quamerp, D: 48mMm
TonmuHa CTeHKH, S 10Mm

[TpubaBka 111 KOMIIEHCAIIMN KOPPO3UH U 3pO3uH, C;. 4 MM

[IpubaBka aJ1s1 KOMIEHCAITTH MUHYCOBOTO JIOITyCKa, C: 1,5MMm

IIpubaBka TeXHOIOTHIECKAs, Ca: 0 MM
CymMma npru0aBoOK K pacyEéTHOM TONIIUHE CTCHKH, C! 5,5mMm
JnuHa obOeyvaiiku, L: 3400mMm

KoadduireHTs! MPOYHOCTH CBAPHBIX IIBOB!
TIpononbHbIii 1IOB!

Epp =1
OKpyKHOM IIOB:
gr =1

Pacuér B pac4éTHbIX yCI0BUAX

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 120 °C

PacuérHoe BHyTpeHHee n30bpITOuHOE naBieuue, P: 0,3781MIla

Pacuéruenit n3rnbaromuii MomeHt, M: OHwM
PacuérHoe nomnepeuynoe ycmwiue, Q: OH
PacuétHoe oceBoe cxxmMaroriee ycuiue, F: 511,5H

Pac4éTt Ha npo4yHoCTb U ycTtonunBocTb no FOCT P 52857.2-2007

Homyckaembie Hanpsikenust st Matepuana 090 2C(KI1265) Gr.npu temmeparype T = 120 °C pacuérHbie yCiaoBus):

[0]= n*min( Rex/ nr; Ron / Me; Rvaeve / Ng; Rog o / Ny) = 1*min{206,8 /1,57 403/ 2,4; -/ = -/ -F137,9MIla
Mouyste pogosbHO# yrpyroctd st Matepuana 09 2C(KI1265) Gr.npu temmeparype T = 120 °C:

E= 1,8910° MIla

I'naokasn obeuaiika, HazpysceHHas 6HYMPEHHUM U30LIMOUHBIM OasleHuem (n.
5.3.1)

PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

Jluct

19746.4

E-10K.00.00.00CPP 219

MuB. Ne moi.

Wzm) Jlucr Ne nokym. Ionmn. JHara




s I'ubKoCTH:
<
= 283 1
= A=_— " = 283*6800/(48+10-55=303,1
) Dta-=
=
E{ JlommyckaeMoe oceBoe CyKUMAIOIee YCHUIIHE U3 YCIIOBUS O0IIeH YCTOWIMBOCTH
o
= n-D+s=c)(s=c1'E nz
[Flgs = © ) ) | =1 = 3,142* (48 +10-5,5)* (10 -5,5) * 1,890°/ (2,4) * (3,142 / 303,%) =6281H

. ny A
=
g JomyckaeMoe oceBoe CHKMMAIOIEe YCUITHE U3 YCIOBHS YCTOMYUBOCTH:
=
< [Flg = min {[Flg, Flgz} = min (151410, 6281} =6281H
é I[OHYCKaeMOC OCEBOC CX)KHUMAIKOLICC yCI/IJ'II/Ie:
=
2 [F]= Lﬂ
- . [[F]n] = 1,02310°/ (1 + (1,02310°/ 6281$)2 =6269H
jas)
S| [Flg
2 6269H > 511,5H
a) 3aximodeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
g Oébeuaitka, pabomarowias noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)
;[ Oo0ecuaiika, paboTaroias Mo COBMECTHBIM JICHCTBHEM HAPYKHOTO JTABJICHUS, OCCBOTO CKUMAFOIIETO YCHIIHs, U3rHOaroIie-
a 'O MOMCHTA U NMONEPEYHOTI0 yCUIIH.
= 2

= o . P F M Q
° [IpoBepka yciioBUSl yCTOMYMBOCTH: |—+—+——+ [— 21
= (0] [F1 1] \[Q]

=
g =

=] K]
<! E Juct
8| = E-10K.00.00.00CPP 220
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-0
sp to= I (0,3781*48)/ (2 * 137,9 * 1 - 0,3781) + 5,=5,566MM
o] g, -p
5,566mMm < 10 MM
3akioueHue: YcejaoBue padoTocnoco0HOCTH BBITOJIHEHO

I[OHyCKaeMoe JIaBJICHUC.
2[51-9, (s- 9
[]- i
D+iz-0a
23,64MTITa > 0,3781 MITa

3akiovcHUe: Y CJIOBHE MPOYHOCTH BBHIMOJTHEHO
MuHUMaTBHOE PACCTOSHUE MEXKAY “OMMHOYHBIMK TITYIIEPAMH:

by =2-.JD (s—c1 =2*(48*(10-55))? = 29,39mm
PacuérnHas nnvHa 115 pacuéra OT AEMCTBUS OCEBOM CHUJIBI:
lg = 3400MmMm

= 2*1379*1*(10-5,5)/ (48 + 10 - 5,5=23,64MI1a

Oobeuaiika, HAZPYHCEHHAA 0CEBIM CHCUMAIOWUM YCUIUEM (n 5.3.4)
I[OHYCKaeMOC 0CCBOC CX)KMMaAroNIIECe yCUJINC U3 YCJIOBUA l'IpO'lHOCTI/I:
[Flp=n-(D+s-c)-0s-c) [T] = 3142* (48 +10-55)* (10 -5,5) * 137,=1,02310° H

JomyckaemMoe oceBOe CHKMMAIOIIEe YCUIIHE U3 YCIOBUSI MECTHOW YCTONYMBOCTH:

-5
20107 E 100 (- )
[Flg = -Df‘-[

25
D } = 310 * 10°* 1,8910° * 482/ (2,4) * (100 * (10 - 5,5) / 48§ =1,51410° H

Ty

™ i
%E_=S_F
- e

IpuBenénnas qpmHa: |y, = 6800MMm




F
[F]= —
[ [Fl, 7= 1,02310°/ (1 + (1,02310°/ 1,51410 )2 =1,02310° H
m [Flm
s
=6
= .
e Obeuaitka, nazpysycennan oceevim pacmszusarougum ycuiuem (n. 5.3.3)
E{ Jomnyckaemoe oceBoe pacTSArHBaroliee yCUIne:
é [Fl=n (D+s-c-(s-c)-[c]9p = 3142*(48+10-55)* (10-5,5)*137,9*=1,02310° H
JlomyckaeMblii U3rHOarOIIUi MOMEHT U3 YCJIOBUS MPOYHOCTH CO CTOPOHBI PACTSDKCHHUS:
8 D
> [}y = ?-[F] = 48/4+1,023¢° =1228 Hm
ol
Z_ JlomyckaeMbIi I3THOAIOIIMIT MOMEHT M3 YCJIOBHS MPOYHOCTH CO CTOPOHBI CKATHS:
=
S| D
Mg = "y [Flg = 48/4*1,02310° = 1228H m
ol
j JlomyckaeMblit I3THOAIOIIMI MOMEHT M3 YCJIOBHS YCTOWYMBOCTH B TIpeJieaxX yIPyroCTH:
= D
3 [M]g = E-[F]El = 48/35*1,5140 = 2,07610° Hm
N .
™
2] JonyckaeMblii M3rubaroni MOMEHT U3 YCIIOBHS YCTOHYMBOCTH:
I
g [ i -
= [[M]n] = 1228/ (1 + (1228 /2,0760° )2 = 1228H m
= 1+
2 [
=
E[ JlomyckaeMbIi I3THOAIOIIMIT MOMEHT:
O .
= 1] = sty iy, Myer J = min{1228, 1228)=1228 H
- JomyckaeMoe TMONEPEYHOE YCHIINE U3 YCIOBUS IPOYHOCTH:
=
ol =
=] ©
<! E Jluct
8| = E-10K.00.00.00PP 221
~ Nsm) Jlucr No noxym. TTopi. Jlara

2
p F M (QJ
“—+—+——+|—=| =0/0+5115/6269+0/0+(0/8)=0,0815% 1
(] [F] [M] A[R]

3akmrodeHre: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

s pacuéra o0evaiiku OT JeiicTBHA CeIJI0BbIX OMOP:

By =mindl 0; 345 E L = min{1.0, 9.45 * 48 / 3400 * (48 / (100 * (10 — 5BF =0,04357
1 100 (a-c)

Jomyckaemoe Hapy>KHOE AaBJICHHE U3 YCIOBHS YCTONUNBOCTH!

2.08-107°E D [mn-(s—c)

25
1], = 5 } = 20.8*10°*1,8910°* 48/ (2,4 * 0,04357 * 3400) * (100 * (10 — 5,648 ¥° =142 ,8MIla

ﬂ-}-.- ‘B 1 1
I[OHYCKaeMOC HApYKHOE JABJICHUEC U3 YCIOBUS IIPOYHOCTH:

= 2*137,9*(10-5,5)/ (48 + 10 — 5,5=23,64MI1a

23,64/ (1 + (23,64 / 142,8)? =23,32MIla

Homyckaemoe HapyxHoe faBinenue: [p] = 23,32MIla

Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 2.3.4)

Jonyckaemoe oceBoe CKUMAIOLIee YCHIIHE:




2]
5[ E= 1,8310° Mlla
=
§ I'naokas obeuaiika, nazpyscennas napysrcuvim oasienuem (n. 5.3.2)
E( Pacuérnas nnvHa 11 pacuéra OT AEUCTBUS JaBICHUS:
é [, = 3400mm
00&7 1 04
o B =mamdl: IJ.4T"-( P J [_] =max{1; 0.47 * (0,21/ (16* 1,8310°))*%* (3400 / 48§} = 2,235
<l 13.E D
g PacuérHas TonmHa CTEHKH ¢ Y9€TOM MPUOABOK:
) _ 04

Z ¢ voepmanl 0g 00D p 1Y L2 D] =max(Los* 10+ 48/ 2,235 * 0,21/ (10* 1,8310°) * 3400 / =
~ rT T : B 1 E DJ 7= 7 484 1.2*0,21*48/(2*131,5-0,21)} + 5,5 6,026MM
= 6,026mm < 10 My
E 3axmrodeHue: Y cjoBue paboToCnoCOOHOCTH BBITIOJIHEHO
5 By=mindl 0, 945 E L = min{1.0; 9.45 * 48 / 3400 * (48 / (100 * (10 — 5B =0,0435
3 1 R W T aro = min{1.0; 9. 48/ ( (10-9pyt =0,
~ I[OHYCKaeMOC Hapy’>KHOC NaBJICHUC U3 YyCJIIOBUA yCTOfI‘IHBOCTPI:
=
g 208 107E D [100 (s— "
= [£]. = S— = 2.08*10°*1,8310°* 48/ (2,4 * 0,04357 * 3400) * (100 * (10 — 5,648 }* =138,3MIla
A ., By 1 D
Q
E[ JomyckaeMoe Hapy>KHOE JaBJI€HUE U3 YCIIOBHS MPOUYHOCTH:
o

2 [=](s-¢
= [p]x = % = 2%1315*(10-5,5)/ (48 + 10 — 5,5=22 54MTIIa
5
2l 3
< E Jluct
8| = E-10K.00.00.00CPP 299
~ Nsm) Jlucr No noxym. TTopi. Jlara

Qg =025 m-D-(5-d[c] = 0.25%3,142*48*(10-55)* 137,= 2,33910" H

Pacuérnas nnvna 1u1s pacuéra CeliJIOBBIX OTOP:
= 4600MmMm
Jomyckaemoe MONepeyHOe yCUIIUE U3 YCIOBHS YCTOUYUBOCTHU:

_24.E (s-F

fy

Diz—c)
]
15

Qg -ln.m +33

} = 2.4*1,8910°* (10 -5,5/2,4 * (0.18 + 3.3 * 48 * (10 - 5,5) / 4690 = 6,8910° H

JomyckaeMoe MOIEPeyHOe YCUIIHE:

2
[0]- —=
+ [[Q]n] = 2,33910%/ (1 + (2,33910'/ 6,8910° )*? = 2,33810° H
Qe
Pacuyér B pacuyéTHBIX yCJI0BHAX (HApy:KHOE AaBJICHHE)
YcioBus HATPY/KEHUS !
Pacuérnas remneparypa, 1. 180 °C

PacuérHoe Hapy)HOe M30bITOUHOE AaBacHue, P: 0,21MIla

Pacuérnelii n3rubaromuii Moment, M: OHwM
Pacuérnoe nonepeunoe ycuine, Q: OH
PacuérHoe oceBoe CxxMMaroliee ycuiue, F: 466,9H

PacuyéTt Ha npo4yHocTb n yctonumBocTb no NOCT P 52857.2-2007

Jonyckaemble Hanpsokerus 1 Marepuana 09 2C(KI1265) Gr.npu temneparype T = 180 °C pacuérnsie ycnopus (Ha-
PY)XHOE JaBICHHE)):

[0]= n*min( Rex/ nr; R/ Mgy Rjacnn / Ny Roroinan / M) = 1*min{197,2/1,5; 435,41 2,4; -/ = -/ -}:131,5MIla
Mopayse npoaosbHO# ynpyroct st Matepuana 09 2C(KI1265) Gr.npu temneparype T = 180 °C:




g
[a+]
) n-M+sz-c-(s—c-E St
i [Flgz = . [—] = 3,142* (48 + 10 - 5,5) * (10 — 5,5) * 1,88’ / (2,4) * (3,142 / 303,) =6082H
g o *
E[ JomyckaeMoe oceBoe CHKMMAIOIEe YCUITHE U3 YCIOBHS YCTOMYUBOCTH:
o
= [Flg = min {[Flg. [Flgs} = min{1,46610, 6082} =6082H
- Jomyckaemoe oceBoe CHKMMAIoIee YCHIIHeE:
=
le}
F
= [F]= #ﬁ
< [[F]n ] = 9,75910%/ (1 + (9,75910% / 6082§)2 =6070H
. + | Tt
T (Flg
=
- 6070H = 466,9 H
Z. 3aKJ'HO‘leHI/Ie: YciaoBue MNPOYHOCTH H yCTOﬁ‘IHBOCTH BBIIIOJIHEHO
m
jan}
; Oébeuaitka, pabomarowias noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)
S Ob6euaiika, paboTaroIas 1Mo COBMECTHBIM JIEHCTBHEM HApYKHOTO JaBJICHUS, OCEBOTO CKMMAIOIIIETO YCHIINS, M3THbarote-
aa TO MOMCHTA U IONICPEYHOTO YCHIIHA.
g p F M (aq)
= o
< [IpoBepka yciioBUSl yCTOMYMBOCTH: |—+—+——+ [—] 1
= (k] [F] [M] \[Q]
[¥a}
Q
S
=t 2
5 p F M Q7 _ ey
= ——+—+——+|—=| =0,21/22,25+466,9/6070+0/0+(0/0=0,08637< 1
(p] [F] [WI] A[2]
L:,.' 3aKJ'HO‘leHI/Ie: YcioBue yCTOﬁ‘IHBOCTH BBIIIOJIHEHO
g =
=l ©
< E Juct
8| = E-10K.00.00.00CPP 293
~ Nsm) Jlucr No noxym. TTopi. Jlara

[P] — [P]I[ -
1+ [%] = 2254/ (1+(22,541138 3" =22,25MIla
(Pl

22,25MlIla = 0,21 MIla
3akiroueHue. Y cJ10BUE MPOYHOCTH H YCTOHYNBOCTH BBINOJHEHO
MuHUMaTBHOE PACCTOSHUE MEXKAY “OMMHOYHBIMK TITYIIEPAMH:

hy =2 4/D (s—1) =2*48*(10-55)j* = 29,39mm
Pacuérnas JUIMHA 1A pacqéTa oT ILGI7[CTBI/I$I 0CEBOM CHIJIBI.
lg = 3400MmMm

Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 5.3.4)
JlommyckaeMoe oceBoe CyKUMAIoIIee YCHUIIHE U3 YCIIOBUS TIPOYHOCTH:
[Fl,=n-(D+s-c)-(s-c) [0] = 3142*(48+10-55)* (10 -5,5) * 131,=9,75910° H

I[OHYCKaeMOC 0CCBOC CX)KMMaAroNIIeC yCUJINC U3 YCJIOBUA MECTHOMU yCTOfI‘IP[BOCTH:

310107 FE 100 -(s-¢
[Flg: = -D’*-[ -5

25
D } = 310 * 10°* 1,8310°* 482/ (2,4) * (100 * (10 - 5,5) / 48§ =1,46610" H

fy
- 1

4§E________—-=:—F
) —

IpuBenéunas nmHa: |y, = 6800MMm

T'ubKoCTH:
283 qu:

A=—_% = 283*6800/(48+10-55=303,1
D+s-c

JormyckaeMoe 0ceBOe CKUMAIOIEE YCUIHE U3 YCIOBHs 00IIel yCTONYNBOCTH:




«
&

& JlomyckaeMbIi I3THOAIOIINI MOMEHT M3 YCIOBHS MPOYHOCTH CO CTOPOHBI CKATHS:

=

v D

2 M, = E-[F‘]rI = 48/4+%9,75910' = 1171H M

=
é[ JlomyckaeMblii I3THOAIOIIMI MOMEHT M3 YCJIOBHS YCTOWYMBOCTH B TIpeJieaxX yIPyroCTH:

| B

- [M]g = ﬁ'[F]m = 48/35*1,4660 =2,0110° HwMm

= .
1]

= JonyckaeMblit M3rubaroni MOMEHT U3 YCIIOBHS YCTOHYMBOCTH:
2 [t}

& [M]','c'r = 3
= M) = 1272/@+@171/2,0106 )" = 1171H M

1+

2 e

g JlomyckaeMbIii I3THOAIOIIMI MOMEHT:

S .

. [1] = min ey, Blger } = min(1171, 1171)=1171 Hm
g Jomyckaemoe MomnepeyHoe yCUIue U3 YCIOBHS MPOYHOCTH:

[Qly =025 m-D-(s- ) [c] = 025%3,142+48*(10-5,5)*131,1= 2,23110° H

g Pacuérnas nnvna mu1s pacuéra CeliJIOBBIX OTOP:

= = 4600MmMm

i Jomyckaemoe MONepeyHOe YCUIIUE U3 YCIOBHS YCTONYUBOCTHU:

Q

= 2

= Qg = 24-E-(s—a) loiz+3= Dis—d) _ 2.4*%1,8310°* (10 -5,5§/2,4*(0.18 + 3.3*48 * (10— 5,5) / =6,67210°
S E ' ' z = 4600

F H
JlommyckaeMmoe TONepevyHoe YCHIIHUe:

=

ol =

=] ©
< E Jluct
é — E-10K.00.00.00(PP 224
~ Nsm) Jlucr No noxym. TTopi. Jlara

st pacuéra o6eyaiku OT IeCTBUSA CEAJIOBBIX OIOP:

El=mjn{l 0, 945 =y L} = min{1.0, 9.45 * 48 / 3400 * (48 / (100 * (10 — 5Bf} =0,04357
1 Y100 (s-c)

I[OHYCKaeMOC Hapy’>KHOC NaBJICHUC U3 YyCJIIOBUA yCTOfI‘IHBOCTH:

208107%E D [100 -(s— "
[£]. = — = 20.8*10°*1,8310°* 48/ (2,4 * 0,04357 * 3400) * (100 * (10 — 5,648 }* =138,3MIla
iy By 1 D
[¢] = [bln

22,54/ (1 + (22,54 / 138,3}> =22,25MIla

2
1+ [%J
[FlE

Homyckaemoe HapyxHoe faBietue: [p] = 22,25MIla

Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 2.3.4)

Jomyckaemoe oceBoe CHKMMAIoIee YCHIIHE:

[Fln

[Fl, L 9,75910°/ (1 + (9,75910°/ 1,46610° )2 =9,75910" H
)

[F]=

Obeuaitka, nazpysycennan oceevim pacmszusarougum ycuiuem (n. 5.3.3)

JomyckaeMoe 0ceBOe PaCTArUBAIOIICE YCHIIHE!

[Fl=an (D+s-c-(s-c)-[c]9p = 3142*(48+10-55)* (10-55)*131,5*=9,75910" H

I[OHYCKaeMLIﬁ I/ISI‘I/I6&IOHH/II>1 MOMEHT M3 YyCJIOBUS NPOYHOCTHU CO CTOPOHBI PACTSKCHMSI:

[}y = %-[F] = 48/4+9,75010' =1171 H ™




s 3axioueHue: Y cejaoBue padoTocnoco0HOCTH BBITOJIHEHO
g Jonyckaemoe aBieHue:
=
A i[o] g (s-0)
g k1= = 2%*222,7*1*(10-5,5)/ (48 + 10 - 5,5=38,18MI1a
E[ D+is-q)
= 38,18MIla > 0,5274 MIla
3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJHEHO
= MUHNMAaIBHOE PACCTOSHUE MEXKIY “OJJMHOYHBIMU HITYLEPaAMHU:
1]
= by =2-.JD [a—&) =2*@48*(10-55)j> = 29,39mm
% Pacuérnas nnvHa 115 pacuéra OT ACMCTBUS OCEBOM CHUJIBI:
% lg = 3400MmMm
~
2 Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 5.3.4)
& JomyckaeMmoe oceBoe C:KUMAIoLIee YCUIINE U3 YCIOBUS IPOYHOCTH:
T
; [Fl,=a-(D+=s-ci-{s—xc)-[0] = 3142* (48 +10-55)* (10 - 5,5) * 222,=1,65310° H
S JomyckaemMoe oceBOe CHKMMAIOIIEe YCHUIIHE U3 YCIOBUSI MECTHOW YCTONYMBOCTH:
m
- 25
310107 E 100 (s = ¢
< [Flg1 = D4 [ ( j} = 310*10°* 1,9910°* 482/ (1,8) * (100 * (10 — 5,5) / 48§ =2,12510° H
=
2 -t
Q
= AQQ:E_ =
= A -
=
Ipusenénnas mmHa: |y, = 6800Mm
=
ol =
=] ©
< E Jluct
8| = E-10K.00.00.00PP 295
~ Nsm) Jlucr No noxym. TTopi. Jlara I

[Y]n

[Q]=
[[Q]H]2 = 2,23110°/ (1 + (2,23110%/ 6,67210° )*? = 2,229104 H
[(Qle
Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)
YciaoBus HArpY:KeHHUS NPU UCIIBITAHUAX:
Pacuérnas temneparypa, T: 20 °C

PacuéTHOe BHYTpeHHEE U30BITOYHOE JAaBaeHue (¢ y4éToM ruapocTaTudeckoro), p: 0,5274MIla

Pacuéraenii n3rnbarommii MomeHt, M: OHwMm
PacuérHoe nonepevnoe ycunue, Q: OH
PacuétHoe oceBoe cxxmMaroriee ycuiue, F: 526,44

Pac4éT Ha npo4YHOCTb U ycTtonunBocTb no FOCT P 52857.2-2007

JHonyckaemble Hanpsokerus 111 Marepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C ¢ciioBHs THAPOUCIIBITAHUH):

[0]%= N* Rejp/ Ny = 1%245/1,1 =222, 7MIla
Monyis npogossHO# ynpyroctu mist matepuaia 09 2C(KIT1265) Gr.npu temneparype T = 20 °C:

E°= 1,9910° MIla

TI'naokasn obeuaiika, HazpysceHHas 6HYMPEHHUM U30bIMOUHBIM OasieHuem (n.
5.3.1)

PacuérHas TOJIIMHA CTEHKH C Y4ETOM MPUOABOK:
p-D
2-[c]-gp—p
5,557mMm < 10 mm

5 +o =(05274*48)/ (2*222,7*1—0,5274) + 5,=5 557MM

P+C




T'ubxocTs:

283 1
A= ——— = 283*6800/(48 +10-55=303,1

D+s-c
JlommyckaeMoe oceBoe C:KUMAIOIIee YCHUIIHE U3 YCIIOBUS O0IIeH YCTOWIMBOCTH

n-M4+s-c-(s—c-E (= :
[Flga = : [I] = 3,142* (48 + 10 — 5,5) * (10 — 5,5) * 1,99 / (1,8) * (3,142 / 303,) =8818H

ﬂ,}-.-

JlomyckaeMoe 0ceBO€ CKUMAIOLIEE YCUIIHE U3 YCIOBHUs yCTONUMBOCTH!

[Flg = min {[Flg.[Flgs] = min{2,12510, 8818} =8818H
I[OHyCKaeMoe 0OCEBOC CX)KUMAKIICE yCI/[.]'II/Ie:
[Fln
N [[F]n S 1,65310°/ (1 + (1,65310°/ 8818%)Y? =8805H
(Flg

8805H = 526,4 H
3akiroucHue: Y ca0BHe IPOYHOCTH H YCTOIHYHBOCTH BBINOJHEHO

[F1-

Obeuainka, pabomarowas noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)

O6euaiika, paboTaromas 1Mo COBMECTHBIM JIHCTBHEM HapYKHOTO JaBJICHUS, OCEBOTO CKMMAIOIIIETO YCHIINS, M3TrHbarote-
0 MOMEHTA U TOIEPEUYHOTO YCHIIHS.

2

} e F M [ Q ]
- S | =] <1
poBepKa yCIOBHs yCTOHIMBOCTH [[p] [F] @] \[Q] ]

e F M [Q

2
—+— —] =0/0+526,4/8805+0/0+(0/8)=0,0597& 1
(p] [F] [M] \[Q]

S 3aKJ'HO‘leHI/Ie: Yciaosue yCTOﬁ‘IHBOCTH BBIIIOJITHECHO
¢
= Jnst pacuéra o6eyaiku OT IeCTBUSA CeAJOBBIX OIOP:
. D D
& By=mindl 0, 245 . —. | ————1 = min{1.0,9.45* 48/ 3400 * (48 / (100 * (10 - 5Bf} =0,04357
= 1 Y100 (s-c)
- I[OHYCKaeMOC Hapy>KHOC NaBJICHUC U3 YyCIIOBUA yCTOfI‘IHBOCTPI:
=
e} -3 a5
208 1077E D [100 -(s-
= [0]. = S— [ (s cj} = 20.8*10°*1,991C° * 48/ (1,8 * 0,04357 * 3400) * (100 * (10 — 5,6%8 ¥° =200,5MI1a
<! ., By 1 D
% JomyckaemMoe Hapy’KHOE JaBJIEHUE U3 YCIIOBHS MMPOYHOCTH:
= ], = 20519
ol e =2* * - —-55=
<! Plo - 2%222,7*(10-5,5)/ (48 + 10 — 5,5=38,18MIIa
:
~ _ [Pl
S [r]= -
g 4 [[p]n] = 38,18/ (L + (38,18 / 200,3}> =37,51MIla
(rle
g Honyckaemoe HapyxHoe nasiaenue: [p] = 37,51MIla
=
; Oobeuaiika, HAZPYHCEHHAA 0CEBLIM CHCUMAIOWUM YCUIUEM (n 2.3.4)
E I[OHYCKaeMOC 0OCEBOC CX)KUMAKIICE yCI/IJ'II/IeZ
5
=
5
2l
<! E Jluct
8| = E-10K.00.00.00(PP 296
~ Nsm) Jlucr No noxym. TTopi. Jlara I




©
5[ Qg =025 m-D-(s-d)[c] = 025%3142+48*(10-55)*222,= 3,77810" H

= Pacuérnas nnvna qu1s pacuéra CeliJIOBBIX OTOP:

) |= 4600Mm

E JomyckaeMoe mnonepevyHoe yCUIINE U3 YCIOBUS YCTOMUMBOCTH:

=

o

= 24-E (s—9* Dis—0d) 24%1,0910°* (10 -55)/1,8*(0.18 +3.3*48*(10-55)/ = 9,67310°

[Q]E—T' 018+33—5—| = 205 i

=
g JomyckaeMoe TOMEPEeYHOE YCHITUE:

=

g [0]= — [

é [[Q]n T = 3,77810°/ (1 + (3,77810°/ 9,67310° »*2 = 3,77610" H

=~ T | —

- [Qlk

2

0

T

=

=

[a°]

[}

m

<

=

<

=

=

[¥a}

Q

=

=

=

=)

=

=t

2l

<! E Jluct
8| = E-10K.00.00.00(PP 297
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Fly

{ T = 1,65310°/ (1 + (1,65310°/ 2,125107 )»¥? =1,65310° H
+
[Flm

Obeuaiika, nazpyscennan ocesbim pacmsazusaiowum ycuauem (n. 5.3.3)

JomyckaeMoe 0CeBOE PACTATHBAOIICE YCUITHE!

[Fl=o-(D4s-c)-{s-c)-[5] g = 3142*(48+10-55)* (10-55)*222,7*=1,65310° H

JlomyckaeMblii I3THOAIOIIMI MOMEHT M3 YCIOBHS MPOYHOCTH CO CTOPOHBI PACTIKEHUS
D
Ml = E-[F] = 48/4%1,65310° =1984 H m
JlomyckaeMbIi I3THOAIOIIMI MOMEHT M3 YCIOBHS MPOYHOCTH CO CTOPOHBI CKATHS:

D
Mg = I-[F]rI = 48/4*1,6530° = 1984H m

JonyckaeMblii M3rubaroni MOMEHT U3 YCIIOBHS YCTOHYMBOCTH B IpeZeax YIpyrocTy:

| B
[M]g = E-[F]El = 48/35+%2,1280 =2,91410° Hum
JlomyckaeMbIii I3THOAIOIINI MOMEHT U3 YCIOBHS YCTOWIHMBOCTH:
14 ]

1_,_[[1'”'1]1'1]2 = 1984/ (1+(1984/2,9140° )" = 1984H M
[le

JlomyckaeMblii U3rHOarOIIUH MOMECHT:

(] = miss Mg, M yr } = ming1984, 1984)=1984 H w

JommyckaeMoe TONEepevHOe YCHIINE U3 YCIOBUS IPOYHOCTH:
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ITapameTpsl KPBIIIKH!

Pacuér na nmpounocts mo 'OCT P 52857.4-20041 T'OCT P 52857.2-2007

daanenn DN80OO ¢ kpbIIIKoii

UcxoaHble gaHHbIe

Martepuan: o9rac
TonuHa CTEHKH, S 32MMm
[TpubaBka At KOMIEHCAIIMA KOPPO3UHU U IPO3UH, G 4 MM

Ipubarka ast KOMICHCAIMHM MUHYCOBOTO JIOMTyCKa, G 1 MM

[IpubaBka TexHONOTHYECKAS, C3! 0 MM
CymMma ipr0aBOK K pacu€THOM TOJIIIMHE CTEHKH, C: S5mm
TonuyHa B MecTe NPOKIAIKH, S 32MMm
TounuuHa BHE yIULIOTHEHHUS, S3! 26 MM

HaumeHbIvii AuaMeTp Hapy»KHOH YTOHECHHOH Jactd, D). 865mm

Hapyxnsriii tuametp kpoimku, D,
ITapametps! duianua:

Tun ¢anua:

HUcnonnenue duanna:

945Mmm

[TpuBapHbIe BCTHIK

BLICTyH-BHa[[I/IHa

Iuametp 60mToBOM OKpyx)HOCTH, Ds: 905MM

Marepwuan ¢uranna:

CMEKHBIH 3JIEMEHT:

MaTepMan CMEJKHOI'0O DJICMEHTA.

TomnmuHa CTEHKH CMEKHOTO DJIEMEHTA!

Buyrpennwnii nuamerp ¢uanmna, D:
Hapyxusiii nnamerp ¢uanna, D,

Tonmuua ¢anna, h:

Cymma niprubaBoxk, C:

JIiMHa KOHMYECKOM YacTH BTYJIKH, |

09'2C(KI1265) Gr.
Mrynep MH DN800O
09r2c

22mm

800mm

945Mmm

40mMm

4mm

42 MM

JIuct

Ne nokym.

TTopi.

Jlara
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JlTiHA [UITHHAPUIECKOM YacTh BTYIIKH, | 0 MM

TonmuHa MUIMHAPHYECKON YaCTH BTYJIKH, S 9 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, Sy 23 MM
Pamuyc nepexona, r: 7 MM
HInunbkmu:

Marepuai: 35X

Hapyxusiii quamerp, d: 20MMm

Komuuectso, n: 40

KonTtpons 3atsokku: Her

IIpokaanka:

Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEpKaBEIOMIEH cTamn
Tonmuna, h: 4. 5MMm

Hapyxusiii nnamerp, Dy ,,: 865Mm

Mlupuna, b;: 12Mmm

KoadhpummeHT mpouHOCTH CBapHOTO IIIBa:

P =1

Pacuér B pac4éTHbIX yCI10BUAX

YcinoBus HATPYKEHUS !

PacuérHoe BHYTpeHHee n30pITOuHOE naBienue, P: 0,3531MIIa
PacuéT ¢hnaHua no NOCT P 52857.4-2007:

Csoiicmea mamepuana 601moe (wnunex)

Temneparypa Gonros (mmuiek), t;: 102 °C
HomuHanbHbIC HOMyCKaeMbIe HAPsDKEHHs it Matepuaia 35X npu remneparype T = 102 °C :

[0]le= 229,5MIla
Momyab MpOa0IpHOM yIpyrocTH st MmaTepraia 35X mpu remmeparype T = 102 °C:

Es= 2,14910° MIla
Koaddunment nmnelinoro pacimpenus st marepuana 35X npu remneparype T = 102 °C:

a,= 0,13410" °C
HomunanbHble nonmyckaemble HanpspkeHus i1 Matepuana 35X npu temneparype T = 20 °C :

[0]%= 230MIla
Momyab MpoaoIpHOM yrpyrocty st maTepuaia 35X mpu remmeparype T = 20 °C:

E*%.= 2,1810° MIla

Ceoilicmea mamepuana cmexicnozo rnemenma gpaanya 2 llImyyep MH DN8OO

Homyckaembie Hanmpspkenus st matepuana 09 2C npu temneparype T = 120 °C pacuérHble ycnoBus):

[0].= 174,5MIla
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmeparype T = 20 °C pacuérHble yCIoBusL):

[0]%,= 196MIla

Ceoiicmea mamepuana ¢aanya
Temmeparypa ¢uanra (konbia), ty: 115,2 °C
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C(KI1265) Gr.opu temneparype T = 115,2 °C flacuérHsle ycnoBus):

[ale= n*min( Rex / nr; Ry / ne; Royaee / Ny Ry o / 1y) = 1*min{207,6 /1,5; 398,7 /2,4; -/ = -/ -F138,4MlIla
Mopuyse npoaosbHO# ynpyroctu st matepuana 09 2C(KI1265) Gr.npu Temneparype T = 115,2 °C:

Jluct
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E,= 1,89510° Mlla

Kosddunment nuneiinoro paciuupenus s marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:

a,= 0,11910* °C

Honyckaemble Hanpsokerus 11 Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C pacuérHble yCIoBus):

[0]%4= n*min( Rex/ nr; Run / Ne; Ry / Nig; Rovonene / M) = 1min{245 /1,5, 440/ 2,4; -/ = -/ -<163,3MIla

Monyis npogossHO# ynpyrocty mist matepuaia 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E*%= 1,9910° MIla

Xapaxmepucmuxu npokiaoKu:

Tun 1 MaTepuan mpo- Koo huumeHT Y nenbHoe naBne-  |[[lomyckaemoe yaesb- Kosdpu-uert Y cII0BHEIN MO-
otk m HIie 00XKaTus HOC JTaBJICHUC 6catis K TyJTh COKATHS
Ooscy MI1a q], MIla ., MIla
CrinpajbHO-HABUTAs C 3 69 - - -
TeHTOM 13 HepKaBeIoIIeH
cTanu
DddexTuBHAS IHPHUHA TPOKITAIKH:
by = 12Mm
b =150
by =tbg npu % MM
b =150
by =32 by npu F MM
IIpumeuanue:
Pabounii HapyKHBIH THaMETpP MPOKIATKH:
Dmp = 865um
Cpennuit 3 QeKTUBHBIA AUAMETpP MPOKIIAJIKH:
Dy =Dpgg —bg =865-12=853mm
Jis MeTanmm4eckux U acOOMeTaIUTMYSCKIX MPOKIAAoK Y, = 0.
Pacuémmnuie napamempol 601mos (winuex).
PaGouas juHa 60aTa (WIMUIBKH):
Leg=h+s,+h, = 32+40+45=76,5um
[Trotmans cedeHus! MIMUIBKA (110 BHYTPECHHEMY THAMETPy PE3bOBI):
fo =0,22510° m°
DddexTuBHAS ATMHA TMTATHKY:
Lg=Lg +056-d = 765+0.56*20=87,7mm
ITomaTauBOCTE HINKIIEK:
L )
Yo = 35 . = 87,7/(2,1810°*0,22510%* 40) = 0,44710" mm/H
Ei fon
Pacuémmnvie napamempol KpbluiKu.
K D =
=_ =945/853
S o 1,108

Wzm) Jlucr Ne nokym. Ionmn. JHara
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067 [K2 - +8.55 1K, )-1]

ap = = (0.67 * (1,108 * (1 + 8.55 * Ig(1,108)) — 1)) / (1,108 — 1) * [108 — 1

E
E * *
K -1 K -1+0 857 Ki +1)-[§] } +(1.857 * 1,108+ 1) * (32 / 32f])

Monyab nponospHO# yupyroctu mist Mmatepuana 09 2C npu temmeparype T = 20 °C:
E?,= 1,9910° MIla
VYri0Bast MOAATINBOCTH KPBIIIKH:

X

I
Yip = T3 3 =1,23/(1,9910°* 32°) =0,10810* °/H M
Eip =3

Pacuémmuvie napamempul pranya:

1y = fD-s,:, =(800 * 9)* = 84,85mMm
fg =0,818

Dy

= =945/ (800+2 *0) = 1,181
D+2.-¢

K2 (14855 1gK)-1
= = (1,187 * (1+8.55*Ig 1,181)-1) / ( (1.05+1.945* 1,1811* (1,181-1)) = 1,845

T 10541045 KB (K -1

B =0,1837

_E' 4835 1gK) -1
136 (K2 -1 (K-1)

U = (1,18 * (1+8.55*Ig 1,181) —1) / (1.36 * (1,1841) * (1,181-1))= 12,91

E
‘h+1 ‘h
1o PF o, P
Brlo  polgsp
VYraoBas IoJaTJINnBOCTh (bnaHua npu 3aTsKKE.

L
E& a6 1,

=(0,818 * 40 + 84,85) / (1,845 * 84,85) + 0,18374¢° / (12,91 * 84,85 *§ = 0,8836

¥ 0.91*0,1837 / (1,990°* 0,8836 *  * 84,85) = 0,792510° °/H m

IIneun MOMEHTOB:

a=1

b=051Dg-D.) = 05%*(905-853)= 26 MM

E.=S—1 =23/9 = 2,556

i

1

= 42/((800 + 2 *0) * (9 — O¥f* =0,495
(D42 sg — 1) ( * )7 ’

x =

=1,23

E-10K.00.00.00CPP
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e=l+fp-1)——— . _
Lo LB = 1+(2556-1)*0,495/ (0,495 + (1 +2,556) / = 1,55¢

OKBHBAJICHTHAS TOJIIMHA BTYJIKH TS (IIaHIA, TPUBAPHOTO BCTHIK:

8, =1{-(SD - ) = 1556*(9-0)= 14,01mm

e=05-(Dog-(D+2-c1—5,) = 0.5*(853— (800 +2*0)—14,01= 19,5mM

Pacuém nacpy3ok:
PaBHoelicTBYIOIIAs JaBICHUS:
Qn=0785 D2, -p = 0785+ 858%0,3531 = 2,0171C° H
Ycunnue Ha IPOKIIAAKE B paCUETHBIX YCIOBUAX, HEOOX0IMMOE JIJIsl 00eCTIeUeHUSI TePMETHIHOCTH.
Fr=1-Dg by-m o = 3142+853%1230,3531= 3,40610' H
YCI/IHI/IC, HGO6XOZ[I/IMOG JJId CMATUA TIPOKIIAJIKU TIPU 3aTsKKE.

Prow=05 2D by g = 05%3142*853*12+69=1,10910° H

= Ya +75 +74 b7 47 8" = 040447107+ 0,10810° * 26+ 0,792510°* 267 = 0,265710° m/H

Ko} puiuenTs! ECTKOCTH IS (DIIAHIIEBOTO COEIMHEHHS C KPBIIIKOH, HATPYKEHHOTO BHYTPEHHUM JIABJICHUEM:

I (pe thy Wb
1

Pacuérnas GonToBas Harpy3Kka IpH 3aTsHKKE, He00X0AUMAs ISl TePMETH3ALNHN B PACUETHBIX YCIOBUSIX:

=1 = 1-(0-(0,79240°* 19,5 + 0,10810" * 26) * 26 )/ 0,265710° = 1,744

Pop=o Qg +Ry =1,744%2,01710° + 3,40610' = 3,85710° H

Jluct

s CymmapHas mwiomais cedeHus 001ToB (IMUIeK) M0 BHYTPEHHEMY AUAMETPY PE3bObI MM CEYCHHUIO HAMMCHBILETO [Ha-
= MeTpa:
=
3 #g =n-fg = 40%0,22510° = 0,009000°
=] Pacuérnas GonToBas Harpyska IpH 3aTsDKKe, HeoOXoquMast JUTsd 00XKaTHs NPOKJIaJKH 1 MUHIMAJIBHOTO HA4aJIbHOT'O HaTs-
= KeHUs OOJITOB:
s 20

Py = thax [PDEK; 04-A, -[u:w],E ] = max{1,10910° ; 0.4 * 0,009000 * 230 = 8,280°} = 1,10910° H
=
©l .. .
=3 Pacuér 0e3 yuera CTeCHEHHOCTH TeMIepaTypPHbIX Aedopmanuii
%
= Pacuém 6onmos(mnunex).
= . LT —

KosddhunpenT yBenuueHus 0MyCKaeMbIX HAIIPsHKEHUH py 3aTsokke: & = 1,2
2 Koaddumment yenosuit padotsr: Kyp, = 1
@ Koaddunuent yenosuit 3atsxku: Ky, = 1
= Jonyckaemble HampspKEHUS 17151 00NTOB (LIMUICK) IIPU 3aTSKKE:
2‘ zu * * * *
2 [ofF=8Ky Ky Ky [ = 1251%1+1+230 =276 MIla

BontoBas Harpy3Kka B yCIOBHUSIX 3aTSDKKH:
g PI =max(F, B, = max{3,85710°;1,10910°} =1,10910° H
;[ VYcnoBre MIPOYHOCTH TIPH 3aTSDKKE:
3 P
E Og = _,_é-_‘__ = [lj]:g[
= -]
o
|:1 PM

6 — -

g = —— = 1,10910°/0,009000= 123,3MIla
x s
al =
=] ©
=

o

gl — E-10K.00.00.00CPP 232
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KpyTsiiuii MOMEHT Ipu 3aTskKe 60sToB (Himuiek) 6e3 cMa3Ku npu Og = 120MIla Beibupaercs no puc. J.1TOCT
52857.4-2007:

M= 137H ™

INpu Hamuuuu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M,, = 102,8H m

123,3MIla < 276 MIla, YcaoBHe NPOYHOCTH BHIIOJTHEHO

JonyckaeMble HanpsiKEHUst J1Jist 00ITOB (LIMUIIEK) [TPU PACUETHBIX YCIOBHSIX

[of =Ky Ky Koyp[o], = 1717172295 = 2295 MITa

BostoBast Harpy3ka B pacu4€THBIX YCIOBUSIX:

PP =P +fl-m) Qg = 1,10010° + (1-1,744)*2,0120 = 9,59410° H
VYcoBHE MPOYHOCTH B PACUETHBIX YCIOBUSX:

Ps
552 = E 5 [UE

PP
Ogg = f = 9,59410°/ 0,009000= 106,6MIla

f

106,6MIlIa < 229,5 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO
BonroBast Harpy3ka B yCIOBHUSX 3aTSIKKH:

PP —man(F, B} = max(3,8570°; 1,10010°} = 1,10910° H
VYcnoBue IIPOYHOCTHU IPU 3aATSKKE:
PM

'3"51=ﬁ_55['3]:;5ﬂ
6

M
Og1 = A_E = 1,10910°/0,009000= 123,3MIla

G
KpyTsiiuii MOMEHT mpu 3aTsbKKe 60nToB (mimuiiek) 6e3 cMas3ku mpu Og; 2 120MI1a Beibupaetcs mo puc. .1 TOCT
52857.4-2007:
My = 137Hm™m
Ilpn manmanu cmasky BenmuauHa My, cHmkaetcsa na 25%m cocrasmser 0.75*M, = 102,8H m

Pacuém omeemnozo ¢pranuya:.

KoadpummenT, yaureiatonuii u3rud Tapeiaku ¢GraHma Mex Iy MIMAIbKaMu:

= max{1; (3,142 *905/40/(2*20 + 6 * 40/ (3&5)}"3 =1

PacuérHblil n3rubaronuii MOMEHT, AEHCTBYIOIHUH Ha (JIaHEL ITPH 3aTSKKE:

M™=Cp Pl b = 1%1,10010°*26 = 2,88510" H M

D'= (D+2 -c}HpH(D +2-c1 220 -5 —c) = 800+ 2 * Onpu (800 + 2 * 0) >20 * (23 — 0) = 800MM
MCpI/I,I[I/IOHaHLHOG n3rnoHoe HaMpsHKEHUE BO BTYJIKE B YCIIOBUAX 3aTSAKKU B CCUYCHUUN S
MM
oy = ———— = 2,88510°/(0,8836 * (23 - 4)*800) = 113MIla
A (Sl - cj -D
Pa;u/[am,Hoe Haps’KECHUEC B TAPCJIKE B YCIIOBUAX 3aTSIKKH.
w L33 Bp-h+l, o

SR = (1.33*0,818 * 40 + 84,85) / (0,8836 * 46 84,85 * 800) * 2,8858.0' = 38,58MIla

Akt 1y -D

1 K gk
By = Kol 069 +572 - ——=——| =1/(1,181-1) * (0.69+5.72 * 1,18%1g 1,181/ (1,18%1)) = 11,86

E-10K.00.00.00CPP
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Opr)KHOG HAIpPsDKCHUE B TAPEIIKE B YCIOBUAX 3ATSKKM!

=(1,18%+1)/(1,182-1) = 6,059

Py DT
B D
VYcinoBre CTaTUYECKOM MPOYHOCTH TIPH 3aTSHKKE B ceueHud S; (1. 8.5.1):

b . Jul
mﬂ[Pl +0g | +UT|]<KT U]M

I I
THAK {Injl +0g |

Jomyckaembie o6ume MeMOpaHHbIe U n3ruOHble Hanpspkenus (. 8.10I'OCT P 52857.1):

o= —py o'% = 11,86 *2,88510°/ (4G * 800) - 6,059 * 38,58= 33,61MIla

™o |} = max{|113 + 38,58]; | 113 + 33,61= 151,6MIIa

[.:T];D -15. [.j]%ﬂ = 15*163,3 = 245MTla

Ko .[.3];['3 = 1*245 = 245MIla

151,6MIla < 245 MlIla, YcaoBHe NPOYHOCTH BHIIOJTHEHO
Pacuérabiii u3rudarmuii MOMEHT, ISUCTBYIONINI Ha (JIaHel] IPH PACYETHBIX YCIOBHUIX:

MP = Cp - max {P,éj b+Qy e ] e} = 1* max{9,5941C° * 26 + 2,0171C°* 19,5; [2,01710° | * 19,5} = 2,88810" H m

MepuaroHaabHOE H3THOHOE HANIPSKEHUE BO BTYJKE B PACUETHBIX YCIOBUAX B CEUCHUH Sy

IIF
.31{‘ = ————— = 2,88810/(0,8836 * (23 - 4)*800) = 113,2MIla
A- (Sl - cj -D
PanuanbHOE HaNPSHKCHHE B TAPEIIKE B PACUETHBIX YCIOBUAX:
p 133 -pgh+ly o
SR = (1.33*0,818 * 40 + 84,85) / (0,8836 * 46/84,85 * 800) * 2,888L0° = 38,63MIla
LIS Rl R
o OKpyXHOE HANIPSHKCHUE B TAPEIIKE B PACUETHBIX YCIOBUSIX:
&
g[ hu] EY 'Il"'IIP j— * * * —
= ok == -pz-of = 11,86 2,88810" / (40 * 800) — 6,059 * 38,63= 33,65MI1a
\a h*-D
E MepuanoHansHOE MEMOpaHHOE HANIPSDKEHIE BO BTYJIKE B PACUETHBIX YCIOBHAX B CEUCHUH S
=
5 Qg
= .31'];m = = 2,01710°/ (3,142 * (800 + 23) * (23 — 4))= 4,105MI1a
n-|:D+ slj-lzsl— cj
S YcnoBre cTaTHYECKON MPOYHOCTH B PACUETHBIX YCIOBUSX B CEUCHUHU Sy
1]
gf max [||311:' - UEM_ +U§_|‘, }jll:' - Gim +U€- |', ||j11=' +|3im |]£ Er -[U]M
%
: r 7 r max{|113,2 — 4,105 + 38,63; |113,2 — 4,105 + 33,§513,2 =
E max {pF -l +08| o - ol +oB| R 4oty || = ML 147,7MIla
Homyckaembie obure MeMOpaHHble 1 u3rubHeie Hanpsbkenus (. 8.10IOCT P 52857.1):
ol
j [0} =1.5[0]y = 15*138,4=207,6MIla
=
s
8 K -[o], = 1*207,6 = 207,6MIIa
- 147,7MIla < 207,6 MIla, YcioBue NPOYHOCTH BHINOJIHEHO
«
s
5! C36
i f=maxd{+A =max{5359/(1+1,556); 1.0)= 2,097
Q
= 1.0
= MepuaroHaabHOE H3THOHOE HANIPSXKCHHE BO BTYJIKE B YCJIOBHSIX 3aTSOKKU B CCUCHHUU Sy
=
O =0y = 2,097*113= 237MIla
o VYciaoBre CTaTHYECKON MPOYHOCTH MPHU 3aTSDKKE B CeUeHUH S (1. 8.5.2):
al =
=] ©
<! E Jluct
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<13 o)
Hdonyckaembie CyMMapHbIe 0OLIKE U MECTHBIC YCIOBHBIC yIIpyrie MeMOpanHbie U n3rububie Hanpsokenus (. 8.10OCT P
52857.1):

[u:r]%u = 3-[1:7]%” = 3+%163,3 = 490MIla

13:[s]& = 1.3%490 = 637MIla

237Mlla < 637 MIla, ¥Yci10BHe MPOYHOCTH BBIMOJHEHO
MepuroHaabHOE U3rHOHOE HANPSDKEHHE BO BTYJIKE B PACUETHBIX YCIOBUSX B CEUEHUH Sy

UE =f ..311?' = 2,097 *113,2= 237,3MIla
MepunroHaibHOE MeMOpaHHOE HAPsHKEHUE BO BTYJIKE B PACUETHBIX YCIOBHSIX B CEUCHUH S
P Qg
[} =
Dom = I;D+su:l- I;SD —c:l
OxkpyxHOE MEMOpaHHOE HANPSHKEHUE OT NCHCTBUS JABJICHUS BO BTYJKE B PACUETHBIX YCIOBHAX B CEUCHUU S

= 2,01710°/ (3,142 * (800 + 9) * (9 — 4))= 15,87MIla

P p D _ * _
Ogme = —— = 0,3531*800/(2* (9 - 4))= 28,24MIla

2[5y~ ¢)
YcnoBre cTaTUYECKOW MPOYHOCTH B PACUETHBIX YCIOBUSX B CEUCHUM Sy

trax [|UE iﬂgm |',|EI.3-|3-‘E icl,?ml;|ﬂ.? -UE i{:gml —Ggmnnﬁ 1.3-[:3]1;._

D4 i - H] _ p_i_{jp D ]] _ max{|237,3+ 15,87|; 0.3 * 237, 28,24]; 0.7 * 237,3=
max “jn—ﬂpom H” T 2Tt | 770 £ Wt ~ T + (15,87 — 28,24)[} 253,2MIla

JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MeEMOpaHHbIE U M3ruOHbIe HanpsokeHus (. 8.10IOCT P
52857.1):

[U]R = 3'[‘3]c1: = 3*138,4 = 415,2MIla

13 [s]g = 1.3*4152=539,8MIla

253,2MIla < 539,8 MI1a, YciioBue NpoYHOCTH BHINOJHEHO
YcnoBre cTaTHYECKOW MPOYHOCTH B PACUETHBIX YCIOBUSX B CEUCHUH Sy

s [ I':Tl;m |', |-31;nm ”5 [-:7]ElJ

mazx [|GEMD I, *:Em” = max{|28,24|; | 15,87|}= 28,24MIIa

28,24MIla < 138,4 MIla, YciioBue NPOYHOCTH BbINOJIHEHO
VYcioBue CTaTUUECKON MPOYHOCTH TIPH 3aTSHKKE IS TAPEIIOK:

nax {[o%| 3 sk 1 BT

max[|a“g|-, |.:’{‘|] = max{|38,58]; | 33,61}= 38,58MIIa

K .[G]gf' = 1*1633 = 163,3MIla

38,58MIla < 163,3 MIlIa, ¥YcjioBHe NPOYHOCTH BBHINOJIHEHO
YcnoBre CTaTUUECKON MPOYHOCTH B PACYETHBIX YCIOBHSX ISl TAPEIIOK:

max “G% |', |:¥ |]£ Eq -[u:'r]ElJ
may “j%_ |', ||3¥ |] = max{|38,63|; | 33,65|}= 38,63MIla

Ko .[.311J = 1*138,4 = 138,4MlIla

38,63MIla < 138,4 MIla, ¥YciioBHe MPOYHOCTH BBHITIOJTHEHO
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Kécmkocmo ghnanuya:
Yron noBopoTa ¢uraHIa B pacuUETHBIX YCIOBHSIX:

an

@=TIF Ty ET - 2,88810° * 0,792510° * 1,9910°/ 1,89510° = 0,2403 °
E
JlommyckaeMblIit yroJ moBopoTa QuiaHIa:

[®@] =o0,444°
Koaddunment yBennueHus gomyckaeMoro yria noBopota ¢uiannes: Kg = 1
YcoBHe BEITIOIHEHUS KECTKOCTH (IIaHIIeB:

® <K, [®] =1+%0,444=0,444°

Yci0Bue KECTKOCTH BbINIOJIHEHO

B cootBerctBuu ¢ 1. 4.7TOCT P 52857.4—20070ommycKkaercst HE yYUTHIBATh HATPY3KY OT TEMIICPATYPHBIX AehOpMariuii
MPH BBITIOJHEHUH YCIIOBHS:

mas (bt s te b2 10000
b hpts

max{tq, ) to] =max{115,2; 115.2; 102}= 115.2 °C

Pacuer ¢ y4eTom ycuiidii 0T TeMnepaTypHbIX AedopManuii He MPOU3BOTUTC.
B cootBerctBuu ¢ 1. 4.7TOCT P 52857.4—20070ommycKkaercst HE yYUTHIBATh HATPY3KY OT TEMIICPATYPHBIX Ae(hOopMariuii
[PH BBITIOJHEHUH YCIIOBHS:

% 4 (tq: _znc'c)+mgp g '(txp ‘EDDC)_1 <01
[ '{h"'hkp}'ltﬁ_mncl

i} ul
oy b (tq: — 20 c)+ Syp iy - (tlsp —20 C)_l =[0,119-10* * 40 * (115,2 — 26C) + 0,117510" * 32 * (115,2 — 26C)] / =
o fhthg | i - 20%C) 10134107 (40 + 52 * (102 - 260)] - 1 0,02566

Pacuer ¢ yueTom ycuimii oT TemMnepaTypHbIX AedopManuii He IPOU3BOAUTCS.

Pac4yéT KpbIWKKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007
KoaddunmeHT ocnabneHus s THUIL, He UMeronuXx otBepetuit Ko = 1.0

Temmnepatypa dmanna (konsua), ty: 115,2 °C

Ceoiicmea mamepuana KpoluiKu
Honyckaemble Hanpsokerus 111 Marepuana 09 2C npu remneparype T = 115,2 °C fjacu€rHble ycaoBus):

[0]= 175MIla
Monyns npopoiisHO# yripyroctu 1uist Matepuaia 09 2C npu temneparype T = 115,2 °C:

E,= 1,89510° Mlla
Koaddunumenr nmneiinoro pacumpenus st marepuana 09'2C npu remneparype T = 115,2 °C:

0= 0,117510" °C
Jonyckaemsle Hanpsokerus 1t Marepuana 09 2C npu remmeparype T = 20 °C pacyérHble yCIoBHs):

[0]%,= 196MIla
Moayab npoaospHO# yupyroctu mist matepuana Q9 2C npu Temmeparype T = 20 °C:
E*,= 1,9910° MIla

JIHuwa u KpoluKu ¢ 00ONOIHUM EIbHBIM KPACGLIM MOMEHMOM, HAZPYHCEHHbLE U3-
ObIMOUHBIM Od6NIeHUEeM
PaBHonelicTBYOIIAs JaBICHUS:

; _
* Da = 0,3531* 3,142 * 853/ 4 —HZ,018105
4

Un=p-
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2]

5[ 0,5898MIla > 0,3531 MIla

S: 3akmroueHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

5

E[ /nuwa u Kpoluuku, Hazpyscennvle U30bImMOYHBIM 0A8IeHUEM

é PacuérHas ToMIMHA CTEHKH C Y4€TOM NpUOaBOK:

H sp+o=Kg Ky Dy P ¢ =0,5452 * 1 * 853 *(0,3531/[1* 175 * 1}f+5 = 25,89Mm

1] [0 -I{P

>

= 25,89mM < 32 MM

Z_ 3akiroucHue: Y ca10BUe IPOYHOCTH BHINOJTHEHO

g D

K,=08 |—% 1  =08*%[905/853—1}? =0,1975

% Dem

% P n

5 Fe  Pg 2

: $ = max T max{9,66810°/ 175; 1,10910°/ 196} = 0,005524u

b= o] [a]

™

M PacuérHas TonmuHa KPHIIIKK B MECTE YIUIOTHEHHS ¢ YI4ETOM MPUOABOK:

g Sgp, + 0= max {I{ . W'I.'cl_j [El.ﬁ .cp}+ ¢ =max{0,1975 * 0,005524, 0.6 * 0,005524 / 853} + 5= 19,68MMm

= CIL.

= 19,68mm < 32 Mm

2 3akiroucHue: Y ca10BUe IPOYHOCTH BHINOTHEHO

=

o 1 D 3

= K,=08 }D——l =0.8*[905/865-11> = 0,172
2

L:," Pacuérnas TOJIIIMHA BHC 30HBI YIUIOTHCHUS C y‘IéTOM HpI/I6aBOK:

g =

gl ©

< E Juct
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= g0 E i0 L _ 1/(0+0,447107*2,181C° /2,14910° + (0,792510°* 1,991¢°/ = 3,60410°
Yo +¥s ——+ | ¥y - +Fip - ¥ |42 T 1,89510° +0,10810%* 1,9910°/1,89510°) * 267) H/mm
& EEI- EBP

Harpyska ot TemneparypHbIX 1eopMaryii:

3,60410°* (0,117510%* 32 *
_ P ] Lo ] P 0 _ (1152-26C) +0,11910%*40 =
Qy = '?"El@ h '{tdﬂl‘z':' C}”ﬂiﬂ h '{ttlﬂ -0 G)‘ Glrg (h th ) {tE — 40 GD = ¥ (1152-26C)- 0,13410°*  7317H
(32 +40) * (102 — 2fr))
Pacuérnas 60J‘ITOBa${ Harpyska npu 3aTsKKe, HeOﬁXOI{I/IMaﬂ I T€pMETU3alluu B paC‘IéTHLIX yCJ‘IOBI/IHXZ

1,744 * 2,01710° + 3,40610" = 3,8571C°
D;-Qu +F g,
Py =max

@y +Ry -0, =max{ 1 744 » 2,01716° + 3.40610' - 7317 = 3,784¢° }= 3,85710° H

BonToBast Harpy3ka B pac4ETHBIX YCIOBHSIX:

PE =PEM + [I—DLJ-Q;; +0, - %,31107910G +(1—=1,744) * 2,010 + =HQ,66810E
PP
y=—-5 = 9,66810°/ 2,01810° = 4,792
Qg
1+3-q;-[DD3 -1]
=0.41*[(1 +3*4,792 * (905 / 853 — 1)) / (905 _
Kg=041- ta 8532 (@« ( )10 _ 0,5452
Ds
Den

INomnpasounsrii ko3 duHenT L fomyckaemoro aasaerns K, = 1.0
Jomyckaemoe gaBieHue:

2
[p]= 17¢ o] - K, =([32-5]/[1*05452* 853]f*175*1*1 = 0,5898MIIa
Kq-Kg Dy
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S3p 0= max{l'{'? A El'—ﬁ-cb}+ ¢ =max{0,172 * 0,00552#; 0.6 * 0,005524 / 865} + 5= 17,79mm

2

17,79mMm < 26 MM
3akmoueHre. Y cJIOBHE MPOYHOCTH BBIMOJIHEHO

Wzm) Jlucr Ne nokym. Ionmn. JHara
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daanenn DN700¢ KpbIIIKOW

Pacuér na nmpounocts mo 'OCT P 52857.4-20041 T'OCT P 52857.2-2007

UcxoaHble gaHHbIe

ITapameTpsl KPBIIIKH!

Martepuan: o9rac
TonuHa CTEHKH, S 32MMm
[TpubaBka At KOMIEHCAIIMA KOPPO3UHU U IPO3UH, G 4 MM

Ipubarka ast KOMICHCAIMHM MUHYCOBOTO JIOMTyCKa, G 1 MM

[IpubaBka TexHONOTHYECKAS, C3! 0 MM
CymMa npr0aBoK K pac4éTHOW TONIIMHE CTCHKH, C! S5mm
TonuyHa B MecTe NPOKIAIKH, S 32MMm
TounuuHa BHE yIULIOTHEHHUS, S3! 26 MM

HaumeHbImii AuaMeTp Hapy»KHOH YTOHECHHOH Jactd, D). 763Mm

HapyxHblii auamertp Kpbiiku, Dy: 840mm
ITapametps! duianua:

Tun ¢anua: IIpuBapHbIe BCTBIK
Hcnonnenne ¢nanna: BricTyn-BrnaanHa

Iuametp 60mToBO# OKpyx)HOCTH, Ds: 800MM

Marepuan Qiaanma; 092C(KI1265) Gr.
CMeXKHBIH /IEMEHT: Mrynep A1 DN700
Matepuan CMeXHOI0O 2JIEMEHTA! 09rac

TomuMHa CTEHKU CMEXHOTO JIEMEHTA! 22 MM

Buytpennunii nuamerp duanma, D: 700MMm

Hapyxusiii nnamerp ¢uanna, D, 840mMm

Tonmuua ¢anna, h: 40MmMm

Cymma niprubaBoxk, C: 4mm

JIiMHa KOHMYECKOM YacTH BTYJIKH, | 33 MM

Jluct
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JlTiHA [UITHHAPUIECKOM YacTh BTYIIKH, | 2 MM

TonmuHa MUIMHAPHYECKON YaCTH BTYJIKH, S 9 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, Sy 20 MM
Pamuyc nepexona, r: 7 MM
HInunbkmu:

Marepuai: 35X

Hapyxusiii quamerp, d: 20MMm

Komuuectso, n: 32

KonTtpons 3atsokku: Her

IIpokaanka:

Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEpKaBEIOMIEH cTamn
Tonmuna, h: 4. 5MMm

Hapyxusiii nnamerp, Dy ;0 763Mm

Mlupuna, b;: 12Mmm

KoadhpummeHT mpouHOCTH CBapHOTO IIIBa:

P =1

Pacuér B pac4éTHbIX yCI10BUAX

YcinoBus HATPYKEHUS !

PacuétHoe BHYTpeHHee n30bITOuHOE AaBieHue, P: 0,353MIla
PacuéT ¢hnaHua no NOCT P 52857.4-2007:

Csoiicmea mamepuana 601moe (wnunex)

Temneparypa Gonros (mmuiek), t;: 102 °C
HomuHanbHbIC HOMyCKaeMbIe HAPsDKEHHs it Matepuaia 35X npu remneparype T = 102 °C :

[0]le= 229,5MIla
Momyab MpOa0IpHOM yIpyrocTH st MmaTepraia 35X mpu remmeparype T = 102 °C:

Es= 2,14910° MIla
Koaddunment nmnelinoro pacimpenus st marepuana 35X npu remneparype T = 102 °C:

a,= 0,13410" °C
HomunanbHble nonmyckaemble HanpspkeHus i1 Matepuana 35X npu temneparype T = 20 °C :

[0]%= 230MIla
Momyab MpoaoIpHOM yrpyrocty st maTepuaia 35X mpu remmeparype T = 20 °C:
E*%= 2,1810° MIla

Ceoilicmea mamepuana cmexcnozo rnemenma gpaanya 2 llImyyep A1 DN700

Homyckaembie Hanmpspkenus st matepuana 09 2C npu temneparype T = 120 °C pacuérHble ycnoBus):

[0].= 174,5MIla
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmeparype T = 20 °C pacuérHble yCIoBusL):

[0]%,= 196MIla

Ceoiicmea mamepuana ¢aanya
Temmeparypa ¢uanra (konbia), ty: 115,2 °C
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C(KI1265) Gr.opu temneparype T = 115,2 °C flacuérHsle ycnoBus):

[ale= n*min( Rex / nr; Ry / ne; Royaee / Ny Ry o / 1y) = 1*min{207,6 /1,5; 398,7 /2,4; -/ = -/ -F138,4MlIla
Mopuyse npoaosbHO# ynpyroctu st matepuana 09 2C(KI1265) Gr.npu Temneparype T = 115,2 °C:

Jluct
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E,= 1,89510° Mlla

Kosddunment nuneiinoro paciuupenus s marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:

a,= 0,11910* °C

Honyckaemble Hanpsokerus 11 Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C pacuérHble yCIoBus):

[0]%4= n*min( Rex/ nr; Run / Ne; Ry / Nig; Rovonene / M) = 1min{245 /1,5, 440/ 2,4; -/ = -/ -<163,3MIla

Monyis npogossHO# ynpyrocty mist matepuaia 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E*%= 1,9910° MIla

Xapaxmepucmuxu npokiaoKu:

Tun 1 MaTepuan mpo- Koo huumeHT Y nenbHoe naBne-  |[[lomyckaemoe yaesb- Kosdpu-uert Y cII0BHEIN MO-
otk m H1e 00KaTus HOC JTaBJICHUC Gocaris K ITyJIb COKATHS
Ooscy MI1a q], MIla ., MIla
CrinpajbHO-HABUTAs C 3 69 - - -
TeHTOM 13 HepKaBeIoIIeH
cTanu
DddexTuBHAS IHPHUHA TPOKITAIKH:
by = 12Mm
b =150
by =tbg npu % MM
b =150
by =32 by npu F MM
IIpumeuanue:
Pabounii HapyKHBIH THaMETpP MPOKIATKH:
Dap = 763mm
g Cpennuit 3 QeKTUBHBIA AUAMETpP MPOKIIAJIKH:
=i
i Dy =Dpgg —bg =763-12=751mm
Q —
= Jis MeTanmm4eckux U acOOMeTaIUTMYSCKIX MPOKIAAoK Y, = 0.
=
o . .
= Pacuémmnuie napamempol 601mos (winuex).
PaGouas juHa 60aTa (WIMUIBKH):
=
Q| Leg=h+s,+h, = 32+40+45=76,5um
g [Trotmans cedeHus! MIMUIBKA (110 BHYTPECHHEMY THAMETPy PE3bOBI):
5 fo =0,22510° m°
E DddexTuBHAS ATMHA TMTATHKY:
2 Lg=Lg +056-d = 765+0.56*20=87,7mm
& ITomaTauBOCTE HINKIIEK:
=
= Le
= ¥e= 35 . = 87,7/(2,1810°*0,22510%*32) = 0,558710" mm/H
s Ei fon
aa}
< Pacuémmnvie napamempol KpbluiKu.
S
D —
< K. - —E =840/ 751 1
2 ¥ Dy 1,119
=
=
o
=
=
ol =
=] ©
< E Jluct
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067 [K2 - +8.55 1K, )-1]

- L 3] =67 (1,11@9* (1+855* |g)g]1,119)) ~1)/((L119-)*M1F -1 _ 4 5y
-1 |K2 -1+ 857 K2 40| 2 +(1.857 * 1,118 + 1) * (32 / 32J)) =
Ky -1 | B il wp 11 [s;]
Monyab nponospHO# yupyroctu mist Mmatepuana 09 2C npu temmeparype T = 20 °C:
E?,= 1,9910° MIla
VYrioBas noJaTJINnBOCTh KpI)IIHKI/I:
*up
Yep = Tam 3 = 122/(1,9910°% 32°) = 0,107210* °/H m
EBP =D
Pacuémmuvie napamempul pranya:
1g = /D sg =(700*9* = 79,37mm
Fp =0,8414
DI{ — —_
= =840/ (700+2*0) = 1,2
OD+2-¢
K2 (14855 1gK)-1 , ,
T = . = (1,22* (1+8.55*Ig 1,2)-1) / ( (1.05+1.945* 1% * (1,2-1)) = 1,837
(1.05+1945 . K3 (K-D
Fer =0,2332
2]
5 B2 +8.55 12 K) -1
;[ = 3 =t =(1,22* (1+8.55%Ig 1,2) -1) / (1.36 * (1,21) * (1,2-1)) = 11,82
" 13- (K- (K-1
Q
=
= 5
o i+l ‘h
= A= Fr LIS B =(0,8414 * 40 + 79,37) / (1,837 * 79,37) + 0,233248°/ (11,82 * 79,37 *§ = 0,9715
Brlo  polgsp
t:,: VYrioBas noJaTJINnBOCTh (bHaHHa npu 3aTsKKE.
O
= 091 fy ]
ol Yo =" . 7 . = * * * G x = °
Z_ b N 4. sﬁ 1, 0.91*0,2332/ (1,990°*0,9715* ¢ *79,37) = 0,978110> °Hwm
m
m .
= IIneun MOMEHTOB:
Z_ a=1
m
jas)
|
= b=05(Dg-D.) = 05*(800-751)= 24,5mm
e
5]
s f=— =20/9=27222
[a~] SD
=
=
¥a]
2 1
B x= = 33/((700 + 2 *0) * (9 — Off* =0,4158
o JD+26) Usg —¢)
=
5
2l 3
<! E Juct
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e=l+fp-1)—— . _
x+1+|3 = 1+(2,222-1)*0,4158/(0,4158 + (1 + 2,2223) = 1,41¢

OKBHBAJICHTHAS TOJIIMHA BTYJIKH TS (IIaHIA, TPUBAPHOTO BCTHIK:

8, =1{-(SD - ) = 1416*(9-0)=12,74Mmm

e=05 (D ,-(D+2-ch-2g) = 05*(751—(700 +2*0) - 12,74= 19,13mm

Pacuém nacpy3ok:
PaBHoelicTBYIOIIAs JaBICHUS:
Qn=0785 D2, -p = 0785+ 75£%0,353 = 1,56310° H
Ycunnue Ha IPOKIIAAKE B paCUETHBIX YCIOBUAX, HEOOX0IMMOE JIJIsl 00eCTIeUeHUSI TePMETHIHOCTH.
Fp=nDg by m-|o| = 3142%751+12%3%0353/= 2,99810" H
YCI/IHI/IC, HGO6XOZ[I/IMOG JJI CMATUA TIPOKIIAZIKU TIPU 3aTsXKKE.

Prow=05 2D by g = 05%3142*751*12+69=9,76810° H

M=V +¥e+74 b2 +yf ¥ = 0+05587107 + 0,107210** 24,5+ 0978110°* 24,5 = 0,270610° mm/H

Koadduuments! xécTkocTr s GIAHIEBOTO COSANHEHHS C KPBIMIKON, HATPY’KEHHOTO BHYTPEHHHUM JABJICHUEM:

I (pe thy Wb
T

Pacuérnas GonToBas Harpy3Ka IpH 3aTsHKKE, HE0OOX0ANMAs ISl TePMETH3ALNH B PACUETHBIX YCIOBHUSIX:

=1 = 1-(0-(0,97810°* 19,13 + 0,107210* * 24,5)* 24,5)/0,27080° = 1,711

Pop=o-Qgp+Ryg =1711*15630°+299810° = 2,97310° H

Jluct

s CymmapHas mwiomais cedeHus 001ToB (IMUIeK) M0 BHYTPEHHEMY AUAMETPY PE3bObI MM CEYCHHUIO HAMMCHBILETO [Ha-
= MeTpa:
=
3 fg =n-fg = 32+0,22510° = 0,007200u°
=] Pacuérnas GonToBas Harpyska IpH 3aTsDKKe, HeoOXoquMast JUTsd 00XKaTHs NPOKJIaJKH 1 MUHIMAJIBHOTO HA4aJIbHOT'O HaTs-
= KeHUs OOJITOB:
s 20

Py = thax [PDEK; 04-A, -[u:w],E ] = max{9,76810° ; 0.4 * 0,007200 * 230 = 6,6240°} = 9,76810° H
=
©l .. .
=3 Pacuér 0e3 yuera CTeCHEHHOCTH TeMIepaTypPHbIX Aedopmanuii
%
= Pacuém 6onmos(mnunex).
= . LT —

KosddhunpenT yBenuueHus 0MyCKaeMbIX HAIIPsHKEHUH py 3aTsokke: & = 1,2
2 Koaddumment yenosuit padotsr: Kyp, = 1
@ Koaddunuent yenosuit 3atsxku: Ky, = 1
= Jonyckaemble HampspKEHUS 17151 00NTOB (LIMUICK) IIPU 3aTSKKE:
2‘ zu * * * *
2 [ofF=8Ky Ky Ky [ = 1251%1+1+230 =276 MIla

BontoBas Harpy3Kka B yCIOBHUSIX 3aTSDKKH:
g PI =max(F, B, = max{2,97310°; 9,76810°} = 9,76810° H
;[ VYcnoBre MIPOYHOCTH TIPH 3aTSDKKE:
3 P
E Og = _,_é-_‘__ = [lj]:g[
= -]
o
|:1 PM

- -

Og; = —— = 9,76810°/0,007200= 135,7MIla
x s
al =
=] ©
=

o
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KpyTsiiuii MOMEHT Ipu 3aTskKe 60sToB (Himuiek) 6e3 cMa3Ku npu Og = 120MIla Beibupaercs no puc. J.1TOCT
52857.4-2007:

M= 151,9H M

INpu Hanu4uu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M, = 113,9H m

135,7MIla < 276 MIla, YcaoBHe MPOYHOCTH BHITIOJTHEHO

JonyckaeMble HanpsiKEHUst J1Jist 00ITOB (LIMUIIEK) [TPU PACUETHBIX YCIOBHSIX

[of =Ky Ky Koyp[o], = 1717172295 = 2295 MITa

BostoBast Harpy3ka B pacu4€THBIX YCIOBUSIX:

PP =P"+fl-m)Qy = 976810 +(1-1,711)*1,56a0 = 8,65710° H
VYcoBHE MPOYHOCTH B PACUETHBIX YCIOBUSX:

Ps
552 = E 5 [UE

PP
Ogg = f = 8,65710°/ 0,007200= 120,2MIla

f

120,2MTIla < 229,5 MIla, YcaoBue MpPOYHOCTH BHINOJIHEHO
BonroBast Harpy3ka B yCIOBHUSX 3aTSIKKH:

PP —man(F, B} = max{2,97310°; 9,76810°} = 9,76810° H
VYcnoBue IIPOYHOCTHU IPU 3aATSKKE:
PM

'3"51=ﬁ_55['3]:;5ﬂ
6

M
Og1 = A_E = 9,76810°/ 0,007200= 135,7MIla

G
KpyTsiiuii MOMEHT mpu 3aTsbKKe 60nToB (mimuiiek) 6e3 cMas3ku mpu Og; 2 120MI1a Beibupaetcs mo puc. .1 TOCT
52857.4-2007:
My = 151,9H M
Ilpn nanmanu cMmasky BenmuauHa My, cHmkaetcsa na 25%m cocrasmster 0.75*M, = 113,9H m

Pacuém omeemnozo ¢pranuya:.

KoadpummenT, yaureiatonuii u3rud Tapeiaku ¢GraHma Mex Iy MIMAIbKaMu:

= max{1; (3,142*800/32/(2*20+6* 40/ (3&5)}3 =1

PacuérHblil n3rubaronuii MOMEHT, AEHCTBYIOIHUH Ha (JIaHEL ITPH 3aTSKKE:

M™=Cp Pl b = 1+9,76810°* 24,5 = 2,39310" H

D'= (D+2 -c}HpH(D +2-c1 220 (5 —c) = 700+ 2 * Onpu (700 + 2 * 0) >20 * (20 — 0) = 700MMm
MCpI/I,I[I/IOHaHI:HOG n3rnoHoe HaMpsHKEHUE BO BTYJIKE B YCIIOBUAX 3aTSAKKU B CCUYCHUUN S
MM
oy = ———— = 2,39310°/(0,9715 * (20 - 4)* 700) = 137,5MIla
A (Sl - cj -D
Pazmam,Hoe Haps’KECHUEC B TAPCJIKE B YCIIOBUAX 3aTSIKKH.
w L33 Bp-h+l, o

RT3 T o = (1.33*0,8414 * 40 + 79,37) / (0,9715 * 4879,37 * 700) * 2,393L0° = 34,4MIla

Akt 1y -D

1 K!igK
By = H- [EI B+ 572 z_g] =1/(1,2-1)*(0.69+5.72*12*Ig 1,2/ (1,2-1)) = 10,86

E-10K.00.00.00CPP
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IIF
of = ———————— = 2,4210'/(0,9715 * (20 - #* 700) = 139MITa
A- (Sl - cj -D
PanuanbHOE HaNPSHKCHHE B TAPEIIKE B PACUETHBIX YCIOBUAX:
p 133-Bphtly o
SR = (1.33*%0,8414 * 40 + 79,37) / (0,9715 * #879,37 * 700) * 2,4210° = 34,78MIla
LIS Rl R
o OKpyXHOE HANIPSHKCHUE B TAPEIIKE B PACUETHBIX YCIOBUSIX:
g
fg[ hu] EY 'MP - * * * —
= of =———fz-of = 1086 2,4210* | (4CF * 700) — 5,545 * 34,78= 41,78MIla
\a h*-D
E MepuaroHaabHOe MEMOpaHHOE HANPSHKEHHE BO BTYJIKE B PACYETHBIX YCIOBUSX B CEUCHHUH S
=
o Qg
= .31'];m = = 1,56310°/ (3,142 * (700 + 20) * (20 — 4))= 4,318MIIa
n-|:D+ slj-lzsl— cj
S YcnoBre cTaTHYECKON MPOYHOCTH B PACUETHBIX YCIOBUSX B CEUCHUHU Sy
1]
gf thax [||311:' - UEM_ +U§_|‘, }jll:' - Gim +U€- |', }jll:' +|3im |]£ Eq -[U]M
%
: r 7 r max{|139 — 4,318 + 34,78|; [139 — 4,318 + 41,7839 + =
E e “j R R ™ ” 4,318]) 176,5MIla
Homnyckaembie obure MeMOpaHHble 1 u3rubHeie Hanpspkenus (. 8.10IOCT P 52857.1):
ol
j (o}, =1.5[al, = 15%1384=207,6MIla
=
s
3 Ko =], = 1%207,6 = 207,6MIIa
- 176,5MIIa < 207,6 MIla, YcioBue MPOYHOCTH BHINOJIHEHO
«
s
5! Cap
i f=maxd|{4+a =max{4274/(1+1,222);1.0)= 1,923
Q
= 1a
= MepuaroHaabHOE H3THOHOE HANIPSXKCHHE BO BTYJIKE B YCJIOBHSIX 3aTSOKKU B CCUCHHUU Sy
=
.:.’5‘ =f- DT = 1,923 *137,5= 264,4MIla
o VYciaoBre CTaTHYECKON MPOYHOCTH MPHU 3aTSDKKE B CeUeHUH S (1. 8.5.2):
ol =
=] ©
<! E Jluct
8| = E-10K.00.00.00PP 245
~ Nsm) Jlucr No noxym. TTopi. Jlara I

NSL!
|

Opr)KHOG HAIpPsDKCHUE B TAPEIIKE B YCIOBUAX 3ATSKKM!

=(1,22+1)/(1,2-1) = 5,545

Py DT
B D
VYcinoBre CTaTUYECKOM MPOYHOCTH TIPH 3aTSHKKE B ceueHud S; (1. 8.5.1):

b . Jul
mﬂ[Pl +0g | +UT|]<KT U]M

I I
THAK {Injl +0g |

Jonyckaemsle o01re MeMOpaHHble U n3ruOHbie Hanpspkenus (. 8.10'OCT P 52857.1):

o= —fz o% = 10,86 *2,39310"/ (4G * 700) — 5,545 * 34,4= 41,32MIla

™o |} = max{|137,5 + 34,4]; | 137,5 + 41,32|= 178,8MIla

[.:T];D -15. [.j]%ﬂ = 15*163,3 = 245MTla

Ko .[.3];['3 = 1*245 = 245MIla

178,8MIla < 245 MlIla, YcaoBue NPOYHOCTH BHIIOJTHEHO
Pacuérabiii u3rudarmuii MOMEHT, ISUCTBYIONINI Ha (JIaHel] IPH PACYETHBIX YCIOBHUIX:

MF = Cp max {P,éj b+ e |Q;::| e} = 1*max{8,65710° * 24,5 + 1,56310° * 19,13; |1,563L0° | * 19,13} = 2,4210" Hwm

MepuaroHaasHOE H3THOHOE HANIPSHKEHUE BO BTYJKE B PACUETHBIX YCIOBUAX B CEUCHUH Sy
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<13 o)
Hdonyckaembie CyMMapHbIe 0OLIKE U MECTHBIC YCIOBHBIC yIIpyrie MeMOpanHbie U n3rububie Hanpsokenus (. 8.10OCT P
52857.1):

[u:r]%u = 3-[1:7]%” = 3+%163,3 = 490MIla

13:[s]& = 1.3%490 = 637MIla

264,4MTIla < 637 MIla, YcaoBue NpoYHOCTH BHINIOJTHEHO
MepuaroHanbHOE H3THOHOE HAMIPSHKCHHUE BO BTYJIKE B PACUETHBIX YCIOBUAX B CCUCHUH S

ob =f o = 1923*139=267,4MIla
MepunroHaibHOE MeMOpaHHOE HAPsHKEHUE BO BTYJIKE B PACUETHBIX YCIOBHSIX B CEUCHUH S
po_ Uz
[} =
fom = o I;D+su:l- I;SD —c:l
OxkpyxHOE MEMOpaHHOE HANPSHKEHUE OT NCHCTBUS JABJICHUS BO BTYJKE B PACUETHBIX YCIOBHAX B CEUCHUU S

= 1,56310°/ (3,142 * (700 + 9) * (9 — 4))= 14,03MIla

r p-D _ . _
Ogme = —F— = 0,353*700/(2* (9 - 4))= 24,71MIla

2[5y~ ¢)
YcnoBre cTaTUYECKOW MPOYHOCTH B PACUETHBIX YCIOBUSX B CEUCHUM Sy

trax [|UE iﬂgm |',|EI.3-|3-‘E icl,?ml;|ﬂ.? -UE i{:gml —Ggmnnﬁ 1.3-[:3]1;._

4 N - S H] _ p_i_{jp T ]] _ max{|267,4¢ 14,03[; [0.3 * 2674 24,71|; 0.7 * 267,4=
ma “jn—ﬂpom H” T8 £ 0tmo [ 1705 T tam ~ Tme + (14,03 - 24,70)}} 281,4MIla

JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MeEMOpaHHbIE U M3ruOHbIe HanpsokeHus (. 8.10IOCT P
52857.1):

[U]R = 3'[‘3]c1: = 3*138,4 = 415,2MIla

13 [s]g = 1.3*4152=539,8MIla

281,4MIla < 539,8 MI1a, YcioBue NpOYHOCTH BHINOJIHEHO
YcnoBre cTaTHYECKOW MPOYHOCTH B PACUETHBIX YCIOBUSX B CEUCHUH Sy

s [ I':Tl;m |', |-31;nm ”5 [-:7]ElJ

mazx [|GEMD I, *:Em” = max{|24,71|; | 14,03}= 24,71MIIa

24,71MIla < 138,4 MI1a, YcijioBre NPOYHOCTH BHINOJIHEHO
VYcioBue CTaTUUECKON MPOYHOCTH TIPH 3aTSHKKE IS TAPEIIOK:

nax {[o%| 3 sk 1 BT

max[|a“g|-, |.:’{‘|] = max{34,4]; | 41,32} = 41,32MTla

K .[G]gf' = 1*1633 = 163,3MIla

41,32MIla < 163,3 MIla, Yc/10BHE NPOYHOCTH BHIMOJTHEHO
YcnoBre CTaTUUECKON MPOYHOCTH B PACYETHBIX YCIOBHSX ISl TAPEIIOK:

max “G% |', |:¥ |]£ Eq -[u:'r]ElJ
ez “j%_ |', ||3¥ |] = max{|34,78|; | 41,78[}= 41,78MIla

Ko .[.311J = 1*138,4 = 138,4MlIla

41,78MIla < 138,4 MIla, ¥Yci1oBHe MPOYHOCTH BBHIMOJTHEHO

Jluct
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Kécmkocmo ghnanuya:

Yron noBopoTa ¢uraHIa B pacuUETHBIX YCIOBHSIX:

an

=", ET - 2,4210°*0,978110°* 1,9910°/ 1,89510° = 0,2486 °
¥a E
JlomyckaeMblIit yroJ moBopoTa QuiaHIa;

[@] =0,419°
Koaddunment yBennueHus gomyckaeMoro yria noBopota ¢uiannes: Kg = 1
YcoBHe BEITIOIHEHUS KECTKOCTH (IIaHIIeB:

@<Ky [®] =1%0419=0419°

Yci0Bue KECTKOCTH BbINIOJIHEHO

B cootBerctBuu ¢ 1. 4.7TOCT P 52857.4—20070ommycKkaercst HE yYUTHIBATh HATPY3KY OT TEMIICPATYPHBIX AehOpMariuii
MPH BBITIOJHEHUH YCIIOBHS:

mas (bt s te b2 10000
b hpts

max{tq, ) to] =max{115,2; 115.2; 102}= 115.2 °C

Pacuer ¢ y4eTom ycuiidii 0T TeMnepaTypHbIX AedopManuii He MPOU3BOTUTC.
B cootBerctBuu ¢ 1. 4.7TOCT P 52857.4—20070ommycKkaercst HE yYUTHIBATh HATPY3KY OT TEMIICPATYPHBIX Ae(hOopMariuii
[PH BBITIOJHEHUH YCIIOBHS:

% 4 (tq: _znc'c)+mgp g '(txp ‘EDDC)_1 <01
[ '{h"'hkp}'ltﬁ_mncl

i} ul
oy b (tq: — 20 c)+ Syp iy - (tlsp —20 C)_l =[0,119-10* * 40 * (115,2 — 26C) + 0,117510" * 32 * (115,2 — 26C)] / =
o fhthg | i - 20%C) 10134107 (40 + 52 * (102 - 260)] - 1 0,02566

Pacuer ¢ yueTom ycuimii oT TemMnepaTypHbIX AedopManuii He IPOU3BOAUTCS.

Jluct
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Pac4yéT KpbIWKKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

0,2 —

0.2 - -

-0,3 -

|

=]

a
=

Howmep wmrrynepa, i Hasanue mrynepa Xopaa, ¢, MM
1 Mrynep O1 DN80 78

2 Hryuep O1 (2) 78
KoaddunmenTt ocnabaeHust Juist JHUIL, UMEIOIIUX OTBEPCTHS (YHCIIO OTBEPCTHIA: 2):

=1,118

Temnepatypa pnanua (konbua), ty: 115,2 °C

Ceoiicmea mamepuana KpvluiKu
Honyckaemble Hanpsokerus 111 Marepuana 09 2C npu remneparype T = 115,2 °C facuérHble ycaoBus):

[0]= 175MlIla
Moayab nponoiapHO# yrpyroct mist marepuaia 09 2C npu temmeparype T = 115,2 °C:

Eo= 1,89510° MIla
Koadpunmenr nmneiinoro pacumpenus st marepuana 09'2C npu remneparype T = 115,2 °C:

o= 0,117510* °C
Homnyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu temmeparype T = 20 °C pacuérHble yCI0BusL):

[0]%,= 196MIIa
Monyns npoponsHOit yripyroctu st Matepuana 09 2C npu Temneparype T = 20 °C:

Jluct
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E?,= 1,9910° MIla
TTonoxenue HanboEee OMTACHOTO CEYECHUS .

Vroa Hanbosee 0IacHOro Ce4eHusl, #:.0°

JIHuwa u KpoluuKu ¢ 00nOJIHUM EJIbHBIM KPAECBbIM MOMEHMOM, HAZPYIHCEHHbLE U3-
ObIMOYUHBIM OaéeHUEM

PaBHozeiicTBYIOIIAs JaBICHUSA:

n D = 1,56410°
=1 = 0,353*%3,142*751/4 '
Qn 2 4 H
_ 1
1 g 20 g0 F0 _ 1/(0+0,5587107 * 2,1810° / 2,14910° + (0,978110°* 1,9910°/ = 3,54310°
Vo Ve ZE 4 Ty - b + ¥ - ¥ 4% 7T 1,89510° +0,107210"* 1,9910°/ 1,89510°) * 24 5) H/ivm
E. E g Ey

Harpyska ot TemneparypHbIxX 1eopMaryii:

3,54310° *e((c:),117510“ *32*
I . 0 T 0 ol 0~W _ (1152-26C)+0,11910°*40 =
Qy = '?"{1@ b '(tclal‘z':' C}“‘L-i: b '(tclﬂ -0 C)‘ G {h th ) (tﬁ -0 CD = *(1152-20C)-0,13410°*  7192H
(32 +40) * (102 — 200))
Pacuérnas 6oisroBas Harpyska npu 3aTsKKeE, HeO6XOHI/IMaﬂ I r€pMETU3alluu B paC‘IéTHLIX yCHOBI/IHX:

. +F 1,711 * 1,56310° + 2,99810" = 2,97310C°
P max g o m 2,97310° H
= =max * - ; =2,
51 o0, +R; -0, { 1,711+ 1,56310° + 2,99810" — 7192 = 2,.9010° }

Boustoast Harpy3ka B pacu4€THBIX YCIOBUSIX:

9,76810° + (1 —1,711)*1,56aC° + = 8,72910°

I
PP =F:" +-a)Q,+0, = 7192 H
F:
y=_— =8,72910°/ 1,56410° =5,583
Qx
g
<
& 3
S 14+3 -y [D - 1]
W = * * * —
3 K, =041 CII 7501.;;11/2 [(1+3*5,583* (800 /751 — 1))/ (800 _ 0.5747
E Dy
S
= Den
IMonpasounelit ko3dduImeHT A1 fomyckaemoro gasnenus K, = 1.0
H Jomyckaemoe gaBieHue:
< 2
! [p]= I S o] 9 Ky =([32-5]/[1,118 *0,5747 * 751B* 175 *1* 1 = 0,5476MIIa
: Ko Ks Dp
m
= 0,5476MTla > 0,353 MIla
o 3akaroucHue:. Y cJIoBHe MNPOYHOCTHU BBLINIOJITHEHO
<
é JIHuwa u Kpoluiku, HazpysceHHvle U30blmMOYHbIM 0A61eHUEM
s PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:
g
bp o=k K, Dy S S =0,5747 * 1,118 * 751 * (0,353 /[1* 175 * 1§+ 5 = 26,68MM
E 9 [0 K,
<
5 26,68MMm < 32 MM
;( 3akaroucHue:. Y cI0BHe MNPOYHOCTHU BBLINIOJITHEHO
) D
= K,=08 |—=-1  =08+%[800/751— 1} =0,2043
= Do
a :
=
=
2l e
<! E Jluct
é — E-10K.00.00.00(PP 249
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FF pi
P = max & ; Eju
=] [=]

PacuérHas TonmHa KPHIIIKK B MECTE YIUIOTHEHHS ¢ YI4ETOM NMPUOABOK:

= max{8,72910°/ 175; 9,76810°/ 196} = 0,004988u>

sqp + &= max {I{? N [?-ﬁ _cI:}+ ¢ =max{0,2043 * 0,004984: 0.6 * 0,004988 / 751} + 5= 19,43MM

CIT.

19,43mMm < 32 MM
3akmoueHne. Y cJIOBHE MPOYHOCTH BBIMOJIHEHO

| D
K,=08 }D—3—1 =0.8*[800/763 - 1f* = 0,1762
1

PaC‘IéTHaH TOJIIIMHA BHC 30HbI YIUIOTHCHUS C y‘IéTOM HpI/I6aBOK:
' 0.a
sap + 0= maxqK, fE D_--:I:h +c =max{0,1762 * 0,00498%; 0.6 * 0,004988 / 763} + 5= 17,44mm
2

17,44mMm < 26 MM
3akroueHue: Y CJ10BUE MPOYHOCTH BHIMOJTHEHO

E-10K.00.00.00CPP
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daanenn DN100

Pacuér Ha npouHocTh ¥ repMmeTnyHOCcTL M0 ASME VIII-2

B
IG
oG

c
A

UcxoaHble AaHHbIe

Tun ¢ranua:
Hcnonnenne:
Temnounzomsumsi: Her
CB0oOOIHBIIA/MHTETPATIbHBIIL: -

Huamerp 6ostoBoii okpyxxnHoctr, C: 190Mm
JlaHHbIe epBOro (guanna (koabua):

CMEXKHBIH 3JICMEHT:

Matepuan CMEXHOT0 3JICMEHTA!

Marepuan ¢iaanua (kospLa):

Hapy>xHubriit tuamerp ¢manna (kombua), A
Tommuua ¢anna (koibia), t:

Cymma nipubaBok, C:

Bremnusist koppo3ust ¢uiaHna, G:
Buyrpennwnii nuametp ¢anma, B:

JlnvHa KOHMYECKON 9acTh BTYJIKH, N:
JlTiHA UITMHAPUYIECKOW YacTu BTYJIKH, hy!
TonuuHa UTHHAPUYECKON YaCTH BTYIKH, (!
ToJsHa KOHUYECKON YacTH BTYJIKH, O

Paauyc nepexona, rI:

nuiabKy:

Martepuan: 35X
Hapy>xHblii auametp, h: 20Mm
Komnunuectso, Nn: 8

PaauansHas Koppo3us kpenexa, G: 0mm
Ilpoxnanka:

[IpuBapHbIe BCTHIK

BricTyn-Bnaguna

IMtymep LT1 DN100
09r2C GrI'OCT 19281
09r2C(KI11265) Gr.
230mMm

21mMm

4mm

0 MM

96 MM

27,5mMm

9,5mMMm

7 MM

18mm

5MMm

Wzm) Jlucr Ne nokym. Ionmn. JHara

E-10K.00.00.00CPP

Jluct

251




Marepuain npoKIaaKHu: CrniupaiibHO-HABHUTASI C JICHTOW M3 HEPIKABEIOIIEH CTanu
Tonmuna, h: 3,2MM
Hapyxusriii quametp, OG:  149vm

Buyrpennuii nmnamerp, 1G: 129mm
PacuyéTt B pac4éTHBIX YCJIOBUAX

YcioBus HATPY/KEHUS

PacuérHoe oceBoe pacTsaruBaroiiee ycmwine, F: 142,2H
Pacuérneii nsrubaronuii Mmomenr, M: OHwMm

PacuérHoe BHYTpeHHee n30bpITOuHOE naBienue, P: 0,3531MIIa
Pacuérhas TemnepaTypa 3JIEMEHTOB COCTUHCHUS:

Temmneparypa danmna (koisma), t;: 115,2 °C
Temneparypa ¢manra (komsna), ty: 115,2 °C
Temnepatypa 6oaros (wmuiek), t: 102 °C

Cesoiicmea mamepuana 601moe (winunex)
Honyckaembie HanpspkeHust 1t Matepuana 35X npu temneparype T = 102 °C pacyérHbie yciaoBus):

S=min{R° / nrag; R/ Neac; Re / Ny R / Ng}=min (590 / 4; 736 / 5; 568,2 / 1,5; 725,2 / 5) 145MI1a
Momyab Mpoa0IpHOM yIpyrocTH st MmaTepuaia 35X mpu remmneparype T = 102 °C:

Es= 2,09910° MIla
Koadduumenr nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 102 °C:

o,= 0,119110° °C
Homyckaemble HampspkeHus 1t Matepuana 35X npu temneparype T = 20 °C pacyérHble ycnoBus):

S=mIn{RE [ Mo, Rl [ Mgz, RS/ ny}=min (590 4; 736 / 5; 590 / 1,5)= 147,2MIla
Momyab IpOa0IbHOM yrpyrocty st matepuaia 35X mpu remmneparype T = 20 °C:

Jluct

g E?%= 2,1510° MITa
=
= o
2 Cesoiicmea mamepuana cmexncnozo nemenma gnanya 1 Illmyyep LT1 DN10O
E Honyckaembie Hanpspkenus 1yt Mmatepuana 0902C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBHs):
= Shoi= 157,6MIla
Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie yCaoBus):
= Shgi= 183MIla
S ¢
=
<! Cesoiicmea mamepuana ¢ranua (konrvua) 1
ES Honyckaembie Hampspkenus 1t Mmatepuana 09 2C(KI1265) Gr.opu Temneparype T = 115,2 °C flacuérHbie ycnoBus):
= Sii= Min( R/ nr; Ry / ng) = min{207,6/ 1,5; 440/ 2,4)=138,4MlI1a
<! Moy npomoibHO# yrpyroctd st matepuana 09 2C(KI1265) Gr.npu temnepartype T = 115,2 °C:
% E;= 1,89510° Mlla
= Kosddunment nuneiinoro paciuupenus s Marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:
2 a,;= 0,11910% °C
aa] Honyckaembie Hampspkenus 1uist Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycnoBus):
Sy= min( R/ np; Ry®/ ng) = min{245/1,5; 440/ 2,4)=163,3MIla
g Mopayse npoaosbHO# ynpyroctu ast Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:
= E%,= 1,9910° MITa
[¥a)
= .
= Pacuémmnvie napamempul nepeozo ¢ranya.
é BryTrpennuii muametp (ianna (C y4eToM KOPpO3HK):
E=F+2 ¢ =9+2*4 =104mm
5
2l s
= PN
N K2
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JuaMeTp BTYJIKH C y4ETOM KOPpo3uH (st (aHIeB, IPHUBAPHBIX BCTHIK):

B =8p—°C =7-4 =3MM
Bonpmuii ANaMETp KOHUYECKOU BTYJIKHA C Y4€TOM KOPPO3HUHU.:

g1=g1-¢ =18-4 = 14Mmm
TonmuHa (haHIa, ¢ y4eToM KOPPO3HUH:

t=t-o; =21-0=21Mm

Xapakmepucmuku npoKIaAOKU.

Koaddu- YcnoBHBIH MO-
. NERYENE lomyckaemoe yemnb-
Tun u Matepuai npo- [ [poxnamouHbIi UEHT 00ka- | mynb cxarus Enp,
KITaIKHA [koaddumeHT, m pOxaTH, Y, oe napnene (], K MlIla
' MIIa MITa
CriupaiabHO-HaBUTAs C 3 69 = = =
neHTON U3 HEpKaBeroLeH
CTamn

H_[I/IpI/IHa, ucnoJib3yemMasd Ajid onpeacICHUst 0a30BOI KOHTAKTHOM HIUPHUHBI IIPOKJIAAKHU Y€PE3 bo, Ha OCHOBAHHH BO3MOXKHOM
KOHTaKTHOM IIMPUHBI IPOKIAJIKH:

H= @ =(149-129)/2=10Mm

BazoBas xoHTakTHas IIMPUHA OPOKIAJIKHU:

by = N o10/2 = 5w
2
JumaMeTp OKpy>KHOCTH MPHIIOKEHHUS PEAKIIUU CO CTOPOHBI MTPOKIIAIKH:

Eciu by < 6 MM, G paBHO cpeaiHeMy AHaMeTpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

oo,
o o OY Hmax [B B :IG] =(149 + max{96: 96; 129}) / 2= 139MMm
7

H_[I/IpI/IHa, ucnoJiblyemMasd i onpeacjICeHUust 0a30BOM KOHTAKTHOM HIUPHUHBI IIPOKJIAAKHU Y€PE3 bo, Ha OCHOBAHHH BO3MOXKHOM
KOHTaKTHOM IIMPUHBI IPOKIAJKH:

N = oo 16 =(149-129) /2= 10mMm
2

BazoBas xoHTakTHas IIMPUHA OPOKIAIKHU:

|
by=— =10/2=5Mmm
2
JmaMeTp OKpy>KHOCTH MPHIIOKEHHUS PEAKIINU CO CTOPOHBI MTPOKIIAIKH:

Eciu by < 6 MM, G paBHO cpeaHeMy AHaMeTpy KOHTAKTHPYIOIICH MOBEPXHOCTH MPOKIAKH.

_0G rmau{B! B, 16
2

D¢ dexTrBHAs KOHTaKTHAs LIMPHHA [TPOKJIAJIKH:

s =(149 + max{96; 96; 129}) / 2= 139Mm

by eccmm 20 =8 yy
b= by > 6, TOMM

a5 ﬁ cClin

Pacuém nacpysox
IIpoekTHast 6OJITOBas HATPY3Ka JUIS PACUETHBIX YCIOBHI (U1 HECAMOYILIOTHSIONIMXCS IPOKIAI0K):
W, =0785G% p+2b 1 G mp =0785+136+03531 + 253142139 * 3 0,3531= 9980H
Benuuunna pacTsruparoiieil BHEIIHEH CUJIbL:

F, =1422H
C)KI/IMa}OHII/IMI/I Harpyskamu npeHe6pera10T, 1 B 3TOM Cliy4yac FA MprUpaBHUBACTCA HYJIIO.

Jluct
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S hp = = (190 — 104 — 14) / 2= 36 MM
<
;[ PaBHozeiicTBYIOIIAs JABICHUSA:
[¥a}
E H=0785 G p =0.785*139+03531 = 5355H
= Paznura Mexay oOrieit paBHOICHCTBYIOIICH NaBJICHHS W PAaBHOIEHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (hIaHIA:
= H,=-H-H, =5355-2998= 2357H
- PagmansHOE paccTOsTHHEE OT peakIuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:
3
2 h.:-,=c_G = (190 — 139) / 2= 25 Smm
ol 2
i [Tneuo mist Harpy3ku Hy (MHTerpanbHbie (IaHIb, a TAKXKE HHbIE, PACCUNTHIBAEMBIE aHAJIOTHYHO):
T
~ 1 [C-E
b = — Z+h =1/2 * [(190 — 104) / 2 + 25,5]= 34,25mMm
2 T=3 5 [
I~ Harpyska Ha npokianky (pasHuIa My IPOEKTHOMN GOJITOBOM HArpy3KOi U paBHOAEHCTBYIOIIEH JaBICHHUS), B paCYET-
= HBIX:
§ Ho="W,—H =9980-5355= 4625H
M Bonrosoit unTepna:
w0 _ % -
g Bg = =3,142*190/8= 74,61mm
=
= HomuHanbHbI#H ArameTp Ooita:
¥a]
E a=dy =20Mmm
5 Koadpumment 601ToBOTO MHTEpBANA!
=
=
ol =
=] ©
< E Jluct
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Buewmnuii u3rubarommii MOMEHT:
M =0HwMm
W, =1b.Gy =3142%5*139*69 = 1,50710° H

O6n1a;{ pacyeTHad miomaiab CCUYCHU 0OJITOB:

4.1

W, +F, + E w

A = mix 3 G .8 | - max((9980 + 142,2 + 4 * 0/ 139) / 145; 1,5a0° /147,2] = 0,001023°
h

o Sbg

JuameTp ceyenus 0omra (WIMHIBKH) C YIETOM KOPPO3HUH:

dpc = 20Mm
[Inomane cedyenus 6onra (MMMWILKK) ([0 BHYTPEHHEMY AMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fs =0,22510° m?
HJ‘IOIIIaL[L NonepeyYHOro CCYCHUsA 60J‘ITOB IO BHYTPCHHEMY IUAMETPY p63L6LI WK MUHUMAJIbHOMY JUAMETPYy CTep)KHS[:

Ay =n-f, =87022510° = 0,001800

Pacuém o6onmos(mnuex).

VYcoBue MpoYHOCTH OOJITOB:
An.< Ay

0,001023v” < 0,001800v°
YcaoBHe MPOYHOCTH BHINOJTHEHO

Pacuém nanpsascenuii nepeozo ranya:

PaBHOzelicTByOLIAsA 1aBIEHHS HA BHYTPEHHEH MMOBEPXHOCTH (paHIa:

Hy, =0785.B% .p =0.785*104*0,3531 = 2998H

[Treqo momenTa mytst cuitbl Hp (praHIsr HHTErPaIbHOTO THITA, I APYTHE, PACCIUTHIBACMbIC aHATIOTHYHO):

C-B-g




g 4=2 ‘h, 'g5  =2853/0,02682* 17,66 *%3 =0,169110" m°
e WV
= 3
§ L=t e+l ¥ =(21*0,03195 + 1) / 1,431 + 21/ 0,169110* = 1,715
=) T d
é( MoOMEeHT MHEpIMHU cedeHus (aHia npyu u3rude (MHTerpaibHble (IIAHIBI C BTYIKON):
2
- I= 00874 L2 -ha ‘B = 00874%1,715+3* 17,66 * 104/0,0268= 0,9241107 w*
S v
>
g Garg=05-(gg +g1)  =05*(3+14) = 8.5MM
é Ay =05-[A-E) =0.5 * (230 — 104) = 63mM
=
- Tak xak t_GWE,
=
é .l.é'l.‘,l,‘ = .l.é'.LR = 63 MM
S| -
S Bp = =21mMm
3
M + - 6
L E 1 |B =(63*21% *[1/3-0.21* (21/63) * (1 - =0,153710
K ap=la, BE)|o-021 | 22| 1-—42E .
] AE [ I’y B] 37 [HAJ[ = {Hﬂ} ] 1/12 * {21/ 63§)] Mt
|
[a~]
= Ce=h = 27,5Mm
¥a]
E DDG=GWE :8,5MM
=
o
=
g
2l S
< E Jlucr
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Bgr = max 41; Bs =max{1; (74,61/(2*20+ 21} = 1,106
N2oa+t

Xg=ﬂ =14/3 = 4,667
=4
Koaddpunment
h, = ﬂ =(104 *3)? =17,66MM
h
Ty = ~ =275/17,66= 1,557
[x}
Koaddunuent nanpspxennii (Tadauna 4.16.5):
F =0,5643
PacueTHbIe KOAQPUIMEHTHI:
F
g = o =0,5643 /17,66 =0,03195 Ivim
0
Ko - 230/104 = 2,212
E
2
T= E7-Q+8.55a46 1K) -1 (2,212 * (1 + 8.55246%Ig 2,212) — 1)/ ( (1.0472 + 1.94482,21%) * (2,212 - 1)) = 1,431
(1.0472 +1 9448 K2y (K -1
2
g BIA+E 55246 1gK) -1 = (2,212 * (1 +8.55246 *Ig 2,212) — 1) / (1.36136 * 221 1) * (2,212 -1)) = 2,853

1 34135 -(I{E =1 (K -1
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
V =0,02682
Koaddunment d ajist MHTErpanbHbIX (JIaHIEB:
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192

4 9
% 1 Dop 1 Do =(27,5*8,5) *[1/3-1.05* (8,5/27,5) * (1 — =0,148710
KI:I:-=(C|:'DDG)' 5-1-D5'[—CE ] 1 {Cc } 1/192 * {8,5 / 27,5)] ut

[onspHbIit MOMEHT ceueHus (rraHua (MHTErpaibHbIe (IaHbl, ITIOCKKUE (IaHLBI C BTYIKOH):

I, =K 45 +Kp =0,153710° +0,148710° = 0,153810° u*

KoMMoOHEHT POEeKTHOTO MOMEHTA Ha (JIaHIle, KaK Pe3ybTaT JeHCTBHUS BHEITHETO H3rHOAIONIEr0 MOMEHTA H/HITH OCCBOM
CHITBL:

I h =4+*0%*[0,9241:107 /(0.3846 * 0,15340° + 0,924110" =512H
M-:.e=4'I'“'IE'|: i||: I i| [ ( +

+ F h * _2% *
03246 1 +1 || C-2 b 4 1T ) % [36/ (190 — 2 * 36)] + 142,2 * 36 M
Koaddunrent MomeHTa i pacyeTa CBOOOIHBIX KOJICII:
F; =1
Wsrubaronuii MOMEHT B pACYETHBIX YCIIOBHSX (BHYTPEHHEE IaBJICHHE):

. . . . L. = 344,2H
M, =[[Hp hp+Hr by +Hg -hg) Bge +1,, ) Fs| =1(2098 %36 + 2357 * 34,25 + 4625 * 25,5)* 1,60- 5,12) * 1] _

Koaddurment nanpsoxenuit (Tabauma 4.16.5):

f=1

ITpomosnbHBIC HANIPSDKEHUS BO BTYJIKE, B PACUETHBIX YCIOBHUSIX:
foM,

YcnoBue npoYyHoOCTH:

Sgeminfl 58,:258,,]

3 =1*344,2/ (1,715 * 13* 104) = 9,846MIla

minfl 5.8 ;25.8 ] =min{L5*1384;2.5*157,6})= 207,6MIla

9,846MIla < 207,6 MIIa, ¥YcjioBHe NPOYHOCTH BBHINOJIHEHO
PaauansHbie HaNpsbKeHUs BO (piaHIle, pacu€THbIE YCIOBUS:

(133-t-e+1)- M,
R = 3 =(1.33*21*0,03195 + 1) * 344,2 / (1,715 * 21 104) = 8,28MIla
Lt*-E
YcnoBue npoYyHOCTH:
Sg S8
8,28MIla < 138,4 MIla, YcJjioBHe NPOYHOCTH BHINOJHEHO

2
K:{'ﬁ =1/(2,212 — 1) * (0.66845 + 5.7169 * 2, 22Ig 2,212 / (2,212 1)) = 2,596

¥ =L-[D.EEE45 +57169
E-1

2
_KE7+1 = 2,212+ 1)/ (2,213 1) =1,514

KacatensHble HAIIPsDKEHHS BO (JIaHIIE, PACUETHBIC YCIIOBHS:
oIl
B = 3
t°-B
YcnoBue npo4yHoOCTH:
Sp €8,
6,948MI1Ia < 138,4 MIla, YciioBre NPOYHOCTH BHINOJIHEHO

- Z-3p =2,596*344,2/(21* 104) - 1,514 * 8,28= 6,948MIla

SH+9R = (9,846 +8,28)/ 2= 9,063MIIa
2
YcnoBue npoYyHOCTH:

S+
% <3,
9,063MIlIa < 138,4 MIla, ¥YcjioBUe NPOYHOCTH BBHINOJIHEHO

SHYST - (0,846 +6,948) / 2= 8,397MIIa
2
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YcnoBue Npo4YHOCTH!
Sy +3
ZH T o3,

8,397MIla < 138,4 MIla, ¥YciioBHe MPOYHOCTH BBHITIOJTHEHO
BosrroBast Harpyska B yCJIOBHSAX MOHTaXa.

W, = [‘a*m +ay ] S (0,001023 + 0,001800) / 2 * 147,= 2,07810° H
2
Wsrubaroniuii MOMEHT B YCIIOBHAX MOHTa)a (BHYTPEHHEE JIABIICHHE):
W, [C-G) By F

g 2
HpOL[OJ'ILHI)Ie HaHpH)KeHI/IH BO BTyJ'IKe, B YCJ'IOBI/ISIX MOHTAaXa.

=2,07810° * (190 —139) * 1,106 * 1/ 2= 5861H m

f-M,

o =1*5861/ (1,715 * 14* 104) = 167,6MIla

H=————
L-gi B
VYcnoBue Npo4YHOCTH!

S Smin{l. 58 2.5 8y, )

mjn{l S 25 Sng} =min{1.5 * 163,3; 2.5 * 183} = 245MIIa
167,6MIla < 245 MlIla, YcaoBHe NPOYHOCTH BHIMIOJTHEHO
PaguanbHble HANPSDKCHKS BO (DJIaHIE, YCIOBHS MOHTAXKA!

133t e+1) M

R =
L-t* B

YcnoBue npoYyHoOCTH:
g = ng

141MTIla < 163,3 MIla, Yc/1oBHe NPOYHOCTH BHIMOJIHEHO
KacarenbHble HanpsoKeHUs BO (PIIAHIIE, YCIOBHS MOHTAXA!

E = (1.33*21*0,03195 + 1) * 5861 / (1,715 * 21 104) = 141MIla

W

Hr = — E_Z.@p =2596*5861/(21*104) - 1,514 * 141= 118,3MIIa
1B

VYcnoBue Npo4YHOCTH!

Sr SRy

118,3MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO

SHHBR = (167,6 +141)/ 2= 154,3MIla
2z

VYcnoBue Npo4YHOCTH!

& H +3 i
—_—=x ng
154,3MTIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO

ST - (1676 + 118.3)/ 2= 143MIla
2
YcnoBue npo4yHoOCTH:

SH +3 T
——z3
7 Iz
143MIla < 163,3 MIla, Yc/ioBHe NPOYHOCTH BHIMOJIHEHO
Ycii0BHE MPOYHOCTH BBHIMOJIHEHO

Kecmkocmo ghnanya

- TS pacYETHBIX YCIOBHIA:

K03(1)(1)I/IHI/ICHT KECTKOCTHU AJIs1 UHTCTIPAJIbHBIX (bHaHHeB:

KR =0.3

INokasarens xecTKoCTH (uanna (MHTErpaibHbIe (QIaHIbl, pACYETHBIE YCIOBUS):

Wzm) Jlucr Ne nokym. Ionmn. JHara
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F2.14-W M
L Ey gt Kg h,
VcnoBue KeCTKOCTH:
J<1.0
0,03106< 1.0
YcioBue KECTKOCTH BHINMOJIHEHO

- TSI yCIIOBUH MOHTaXa!
INoka3zarens xecTkoCTH (uaHia (MHTerpanbHble (IIAHIBI, YCIOBUS MOHTAXA):

22.14-¥ -I'u'Ig
I= 2
L-Eyg-gu-KR by
YcmoBue JXECTKOCTH.
J<1.0

0,5035< 1.0
YciaoBue :KECTKOCTH BbINMOJHEHO

=(52.14 * 0,02682 * 344,2) / (1,715 * 1,89%° * 3** 0,3 * 17,66) = 0,03106

= (52.14 * 0,02682 * 5861) / (1,715 * 1,99° * 3?* 0,3 * 17,66) = 0,5035

Kpobimka DN100

Pacuér na npounocts no 'OCT P 52857.4-2004 T'OCT P 52857.2-2007

g

<

¢

=

¥

&)

=

=

=

°)

=

=
©

>

‘:I( MCXOAHbIe AaHHble

<!

B .

E IMapamMeTpbl KPBIIKHU:

- Marepuai: 09r2C(KI1265) Gr.
i TommuHa cTeHky, S 26 MM

E IIpubarka ast KOMICHCAIUU KOPPO3UH U 3PO3HH, G 4 Mm

5 IIpubaBka a5t KOMICHCAIMH MUHYCOBOT'O J0mycka, G: 0,8 mm

[}

/M ITpuGaBka TexHOJIOTHYECKAS, Ca: 0 MM

< CymMa npu0aBoOK K pacyEéTHOM TONIIUHE CTCHKH, C! 4,8Mm

E_4

‘Q[ TounuyHa B MecTe NPOKIAIKH, S 24 MM

=~

a TonmuHa BHE YIUIOTHEHUS, S 20 MM

Q

E HaumeHbImii AuaMeTp Hapy»KHON YTOHEHHOH Jactd, D). 149mm

=

é Hapy»xHubiii auamerp Kpbimky, Dy: 230mMm

IMapamerps! ¢aHna:

= Tun ¢ranua: IIpuBapHbIe BCTBIK

g =

=] ©

< E Jluct
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Hcnonnenne (bnaHua: BI)ICTyH'BHaL[I/IHa

Iuametp 60mToBOM OKpy*x)HOCTH, Ds: 190MM

Marepuan ¢nanua: 09'2C(KI1265) Gr.
CMeXKHBIH /IeMEHT: Mrynep LT2 DN100
Matepuan CMEXHOI0O 3JICMEHTA! 09r2C GrI'OCT 19281
ToumuHa CTEHKH CMEXHOTO 3JIEMEHTA! 10mMMm

Buytpennuii tuamerp ¢aanna, D: 96 MM

Hapyxusiii nnamerp ¢uanna, D 230MMm

Tommuua ¢uanna, h: 20,5mMMm

Cymma niprubaBoxk, C: 4mm

JliiHa KOHHYECKOM YacTH BTYJIKH, | 27,5Mm

JnvHa MMITHHAPHYECKON YaCTH BTYJIKH, I 9,5mm

ToumuHa MAIMHIAPUIECKON YaCcTH BTYJIKH, . 7 MM

Toumraa KOHUIECKOW YacTH BTYJIKH, S 18 MM

Pamuyc nepexona, r: 5MMm

HInunbkmu:

Martepuan: 35X

Hapyxwsiii quamerp, d: 20MMm

Komnunuectso, Nn: 8

KonTtpons 3atsoxku: Her

IIpokaanka:

Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEPKABEIOMIEH cTamn
Tonmuaa, h: 3,2MM

Hapyxusiii nnamerp, Dy 0 149Mm

Mlupuna, b;: 10 MM
KoaddunueHT npoYHOCTH CBAPHOTO II1BA:
Pp =1

Pacuér B pac4éTHbIX yCI10BUAX

YcinoBus HATPYKEHUS !

PacuérHoe BHYTpeHHee n30bpITOuHOE naBienue, P: 0,3531MIIa
PacuéT ¢hnaHua no NOCT P 52857.4-2007:

Cesoiicmea mamepuana 601moe (wnunex)

Temnepatypa 6oaros (wmuiek), t: 102 °C
HomuHanbHbIE HOMyCKaeMbIe HAMPsDKEHHs Tt Matepraia 35X npu remneparype T = 102 °C :

[0]le= 229,5MIla
Momyab Mpoa0IpHOM yIpyrocTH st MmaTepraia 35X mpu remmeparype T = 102 °C:

Es= 2,14910° MIla
Koadduument nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 102 °C:

a,= 0,13410" °C

HomunanbHble nonmyckaemble HanpspkeHus i1 Matepuana 35X npu temneparype T = 20 °C :
[0]%= 230MIla

Momyab MpoaoIpHOM yrpyrocty st maTepuaia 35X mpu remmeparype T = 20 °C:

E-10K.00.00.00CPP
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Tun u Matepnan npo- Kosddumment Y nenbHOE naBne-  [[lomyckaemoe yniemnb- Koo du-1eHT Y cl1OBHBIIT MO-
ota i n H1Ie 00KaTus HOE JJaBIICHUC 6ocarus K TyITh CKATHA
g Qoo MITa ql, MIla Ey, MIla
;[ CriupanabHO-HaBUTAs C 3 69 - - -
a ieHTOl N3 HeprkaBeouen
E cTanu
5
= D¢ dexTrBHAs MNPHUHA TPOKIIAJIKH:
by = 10MMm
=
=
5 by =150
<! by =hg npu MM
: by =150
= by =38 by npu MM
S IIpumeuanue:
<! Pabounit HapyKHBIH TUaMeTp POKIAIKH:
E Do = 149um
S Cpennwii 3¢ HEeKTUBHBIA AMAMETP TPOKIAIKH:
3
oa Do =Dpg —hg =149-10 = 139mm
Jns MeTaimmueckux U acOOMeTalUIMYeCKUX MpoKiIanok Y, = 0.
g
s . .
= Pacuémmnvie napamempol 601mos (winuex):
2 Pabouyas mmiHa 6onta (LIMHUIBKY):
=
E[ Lep=h+ts,+h, = 24+205+32=47,7um
é [Tnomaae cedeHus! WMHIBKU (0 BHYTPEHHEMY THAMETPY PE3bObI):
fs = 0,22510° m?
=
al =
=] ©
<! E Jluct
8| = E-10K.00.00.00PP 260
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E*%= 2,1810° MIla

Ceoiicmea mamepuana cmedxcnozo rnemenma aanua 2 Illmyyep LT2 DN100
Jonyckaemsle Hanpsokerus 11 Marepuana 0902C GrI'OCT 19281npu temneparype T = 120 °C pacuéTHble yCIOBUS):

[0].,= 157,5MIla
Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie yCaoBus):

[0]%*,= 183MIla

Ceoiicmea mamepuana ranya

Temmnepatypa dmanna (kosnpua), ty: 115,2 °C
Jonyckaemble Hanpsokerus 1 Martepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C fjacuérHbie yCIoBHs):

[0]6= n*min( Ren / nr; R/ Ne; Ruyaene / Nig; Ror0new / My) = 1*min{207,6 /1,5; 398,71 2,4; -/ = -/ -}138,4Mlla
Moy npomoibHO# yrpyroctu st matepuaina 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C:

E,= 1,89510° Mlla
Koaddurment nuneiiHoro pacumpenus 1 marepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C:

ay= 0,11910* °C
Honyckaembie Hampspkenus st Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycnoBus):

[01%%= n*min( Rex/ nr; R/ Ng; Reyace / Ng; Rozomene / ) = 1*min{245 /1,5, 440/ 2,4; -/ = - -}=163,3MIa
Monyis npogossHO# ynpyroctu mist matepuaia 09 2C(KIT1265) Gr.npu temneparype T = 20 °C:

E*%= 1,9910° MIIa

Xapakmepucmuku npoKIa0Ku.




O¢ddekTuBHAS IMHA MUK

Lg=Lg +056 -d = 47,7+0.56* 20= 58,9mm
HOL[aT.]'H/IBOCTL HIIUIIEK:

L

Ve~ . z = 58,9/ (2,1810°* 0,22510°* 8) = 0,150110° mm/H
Eg fz-n
Pacuémmnvie napamempol KpbluiKu:
D

Kyp = D—H =230/139 = 1,655

ar

2
i 067 [K2 [ +8.55 1gK  )-1]

}{@ =

2 3 =(0.67 * (1,655 * (1 + 8.55 * Ig(1,655)) — 1)) / (1,655 — 1) * [&552— =
I:'KBP -1 KE;P -1+(1 857 Kr?p +1)[_1] 1+ (1.857 * 1,655+ 1) * (26 / 24¥]) 0,7408
L]

Mopayse npoaosbHO# ynpyroctu st Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E?,= 1,9910° MIla
VYrnosas noaaTIMBOCTh KpLIIIIKI/IZ

x
¥p
Ty Tm 3 =0,7408/ (1990°* 24°) = 0,154310* °/H m
wp 52

Pacuém nacpy3ox:

PaBHozeiicTBYIOIIAs JABICHUSA:

Qg =0785 Dip = 0785 138*0,3531 = 5355H

Vcunue Ha MpOKJIIaAKE B pacqéTme YCJI0BUSAX, HGO6X0,HI/IMOC JJIA obecrneueHus TCPMETUYHOCTHU!

Jluct

g Ry=n-Dg bym |p| = 3,142 * 139 * 10 * 3 * |0,3531|= 4625H
;[ Yeunnue, Heo0X0IUMOE TS CMSATHS TPOKIIAIKH TIPH 3aTHKKE:
[¥a]
2 Pogw=05 7D by degy = 05%3,142*139*10*69= 1,50710° H
=
]
= ! S Mo N 6 4 2 4 2 6
N=vyn+¥s+yy b " +Fy b = 0+0,150110°+0,154310" * 25,5 0,145610° * 25,5 = 0,490510” mm/H

o Koaddpunments sxéctkocT U1 (IIaHIEBOIO COSIMHEHHS C KPBIIIKOM, HATPY)KEHHOT0 BHYTPEHHUM JIaBJICHUEM:
O
>
& Fn—(Fgp & +hhy Wb
2 o=1-22 7B = = 1-(0-(0,14580"* 15,01 + 0,1543L0" * 25,5) * 25,5)/0,49080° = 1,555

> n
é Pacuérnas 6ositoBas Harpy3ka NpH 3aTsDKKe, HEOOXOAMMasl ISl TEPMETH3AIMH B PACUETHBIX YCIIOBHIX:
=z Poi=o Q0 +R, =1565%5355+4625= 1,29510° H
M CyMMapHas IIoIaib CedeHus 60aTOB (IINUIEK) 10 BHYTPEHHEMY AHAMETPY PE3bOBI MJIM CEYEHNIO HAMMEHBIIETO JHa-
E MeTpa:
§ Ag =n-fo = 8+0,22510° = 0,001800m°
A Pacuérnas OosiroBas Harpy3Ka npHu 3aTspKKe, HeoOXoaumast A7 00KaThs MPOKJIATKA U MUHIMAJILHOTO HaYaIbHOTO HATS-

JKEHUsI OOJITOB:
<
=
s P, = tmax [PDEH{-, 0.4 -4 -[c]ﬁ”] = max{1,50710° ; 0.4 * 0,001800 * 230 = 1,6560°} = 1,65610° H
=
3
= Pacuér 0e3 yueTra CTeCHEHHOCTH TeMIIePaTyPHBIX JedopManuii
e}
Pacuém o6onmos(unuex).

= Koaddurment yBennueHns: JOMyCKaeMbIX HAMPSDKEHUI npH 3aTsKKe: § = 1,2
al =
=] ©
= PN

o
gl — E-10K.00.00.00CPP 261
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Koaddumment ycnosuit padotsr: Kyp, = 1
Koaddunuent yenosuit 3atsxku: Ky, = 1
Jomyckaemble HampspKEHUS 17151 00NTOB (LIMUIICK) IIPU 3aTSKKE:

[oF=8K, K, Ky [0 = 12711515230 = 276 MIla

Bonrosas Harpy3Ka B YCIIOBMSIX 3aTsIXKKHU:

PI =max(F, B, = max{1,2950'; 1,65610°} = 1,65610° H
VYcnoBue mpoYHOCTH MPH 3aTIKKE:
Pil'l'li
&
Og=—23%|o
a2kl
PM
O = Z8 = 1,65610°/0,001800= 92 MIIa
"'élE
KpyTsiiuii MOMEHT Ipu 3aTskKe 00ToB (HImuiek) 6e3 cMa3Ku Ipu Og < 120MIla:

m
_ Fo-d
1
INpu Hamuunu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M,, = 93,15H m

92 Mlla < 276 MIla, ¥Ycii0BHe MPOYHOCTH BBIMOJHEHO
Jomyckaemble HampsyKEHUS 71sl 60NTOB (LIMUIIEK) P PACYETHBIX YCIOBHUSIX:

M, =03 = 0.3*1,65610°*20/8 = 124,2H M

p

[of =Ky Ky Koyp[o], = 1717172295 = 229,5 MITa

BountoBast Harpy3ka B pacu€THBIX YCIOBUSIX:

PP =P"+fl-m)-Qy = 1,6561C° +(1-1,565) * 5355= 1,62610° H
VYcioBHE MPOYHOCTH B PACUETHBIX YCIOBUSX:

Ps
Ogy=—23%|0

a2 <bE

PP

Ogg = f = 1,62610°/ 0,001800= 90,35MIla
f

90,35MIla < 229,5 MIla, ¥ c/ioBHe MPOYHOCTH BBHITIOJTHEHO
BonroBast Harpy3ka B yCIOBHUSIX 3aTSKKH:

PP —man(F, B} = max{1,2950°; 1,65610°} = 1,65610° H
Vcnosue IIPOYHOCTHU IPU 3aATSKKE:

PM
Cg = ﬁ_sﬂ [G]J;Sﬂ
6

P
O] = —— = 1,65610°/0,001800= 92 MIIa

A
KpyTsiiuii MOMEHT mpH 3aTspKKe 60n1ToB (1imuiiek) 6e3 cMasku npu Og; < 120MITa:

M

Prod
=03 = 0.3*1,65610°*20/8 = 124,2H M
1

LI

p

Ilpn nanmanu cmasky BenmuauHa My, cHmkaetcsa na 25%m cocrasmser 0.75*M, = 93,15H m

Pacu4éT KpbIWKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

KoaddunmeHT ocnabneHus s THUIL, He UMeronux otBepetuit Ko = 1.0

Temnepatypa ¢nanna (konbua), ty: 115,2 °C

Ceoiicmea mamepuana KpvluiKu
Jonyckaemble Hanpsokerus 1 Marepuana 09 2C(KI1265) Gr.nupu temneparype T = 115,2 °C fjacuérHbie yCIOBHs):

[0]w= n*min( Rex/ nr; R/ Ne; Royacw / Nig; Rovonewe / Ny) = 1*min{207,6 /1,5, 398,71 2,4; -/ = -/ -}:138,4MIla

Jluct
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o]
=
[a+]
M 1,65610° + (1 — 1,555) * 5355 + = 1,65610°
;[ Pg.:PE +|;1_DLJIQH+Q1. = 3023 ( ) H
[¥a]
= y=_" = 1,65610°/ 5358 =30,92
g %
= 143y | —2 -1
= D =0.41*[(1 +3*30,92 * (190 / 139 — 1)) / (190
= K 5= 0.4l - 139)[2 =2,076
2 D;
g Do
~ Hapymieno ycnoBue IMpUMEHUMOCTH pacyETHBIX GOPMYIT:
2 Sy
| | o
= B sToM cityyae nonpaBouHblit KO3 UIMEHT AJIs JOIYCKaeMOro aBICHHUS:
=
S 213
55 Kp =
s —c) =22/[1+ @1+ (6[26-48]/139§)] = 0,934
< 1+,1+|6-
5 D
;( JlomyckaeMoe JaBIIeHHE:
§ 2
51 - — * * * * 1 * -
=) = To] @ - =([26 — 4,8] / [1 * 2,076 * 139]f * 138,4 * 1 * 0,934 = 0,6979MI1a
E [e] [KD_KG_DP] [o]-9- Ky
0,6979MI1a = 0,3531 MIla
- 3akmrodeHue: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO
=
el
<! E Jlucr
8| = E-10K.00.00.00CPP 263
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Mopayse npoaosbHO# ynpyroctu st Mmatepuana 09 2C(KI1265) Gr.npu Temneparype T = 115,2 °C:

Eo= 1,89510° MIla
Koaddunpent nuneiinoro paciuupenus aius Marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:

0= 0,11910" °C
Honyckaemble Hanpsokerus 11 Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C pacuérHble yCIaoBus):

[0]*= N*Min( Ren/ nr; Ru / i Ruace / Mg Rononau / M) = 1*min{245/1,5; 440/ 2,4; —/ = -/ -}-163,3Mlla
Mopayse npoaosbHO# ynpyroctu st Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E?,= 1,9910° MIla

JlHuwa u KpoluKu ¢ 00ONOIHUM EIbHBIM KPACGLIM MOMEHMOM, HAZPYHCEHHbLE U3-
ObIMOYUHBIM OaéeHUeMmM

PaBHOnelicTBYIOIIAs JaBICHUS:

m- Di[ * *
Qg=p . = 0,3531*3,142*13%9/ 4 =5358H
1
r= g 20 g 20 F0 _ 1/(0+0,150110°*2,1810° / 2,14910° + (0,145610* * 1,9910°/ = 1,96210°
Vo + Ve — Ty B g ¥ | @ T 1,89510° +0,154310** 1,9910°/ 1,89510°) * 25 5) H/mm
6 Equ N Eyg

Harpyska ot TemmepaTypHbIX aedopmarimii:

1,96210°* (0,11910" * 24 *
_ (115,2 - 26C) + 0,11910* * =

! ! i} i A i} ! i ul
Qe =7 g b fga-20°Clrog 0 s - 20°C)- g o/ 40} fio - w0 = 205 * (1152 - 2fC) - 013410 3023H
424 + 20,5) * (102 - 2tT))
Pacuérnas 601TOBas HATPy3Ka IIPH 3aTHKKE, HEOOXOAMMAs IS TEPMETH3ALMH B PACUETHBIX YCIOBUSAX:
2O, +Fy 1,555 * 5355 + 4625 = 1,20850"
P =max
- Q, +Ry, -Q,

Bostoast Harpy3ka B pacu€THBIX YCIOBUSIX:

=max{ 1 555+ 5355 + 4625 — 3023 = 993}~ 1,29510° H
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Jnuwa u Kpoluku, HazpysceHHvle U30b1mMOYHbIM 0A81eHUEM

PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

sp+o=Kg Ky Dy L+ C =2,076*1*139 *(0,3531/[1*138,4 *0,934ff + 4,8 = 19,88mm
p-[a] K,

19,88MmMm < 26 Mm
3akiaroueHue: Y cJ10BUe MPOYHOCTH BHIMOJTHEHO

K;=0% Dz -1 =0.8*[190/139 - 1}? =0,4846
Dl::l.'l:.

2 e
= max {ﬁ stu} = max{1,65610° / 138,4; 1,656.0°/ 163,3} = 0,001197u>
sl o]

PacuérHas ToJIIMHA KPBIIIKY B MECTE YIUIOTHEHHUS ¢ Y4ETOM NPHOaBOK:

CIT.

0a
sgp + 0= max {I{? W = --:I:v}+ ¢ =max{0,4846 * 0,00119% 0.6 * 0,001197 / 139} + 4,6= 21 ,56MM

21,56MMm < 24 MM
3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJHEHO

! D
K,=038 D—3—1 =0.8%[190/149 - 11? = 0,4197
2

PacuérHas TonmHa BHE 30HBI YIIJIOTHEHUS C YIETOM IPHOABOK:

S3p 0= max{l'{'? A El'—ﬁ-cb}+ ¢ =max{0,4197 * 0,00119% 0.6 * 0,001197 / 149} + 4,€= 19,32mm
2

19,32mMm < 20 MM
3akmoueHre. Y cJIOBHE MPOYHOCTH BBIMOJHEHO

daanneBoe coequaenue DN8O

Pacuyér Ha npoyHocTh U repMeTndHOCTH 0 ASME VIII-2

::# . cle 95

oy
< B
A IG
. 0G
oy
C
A
MCXOAH ble AaHHbIle
Tun ¢uanna: IIpuBapHbIe BCTHIK
Hcnonnenne: Brictyn-Bnaguna

E-10K.00.00.00CPP
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Tenmon3onsaius: Her
CB0GOIHBINH/MHTErPAIbHBIH: -

Iuametp 60mToBo# okpyxHOocTH, C: 160MM
JlaHHbIe epBoro (guanna (koabua):

CMeXKHBIH /IeMEHT: HItyuep O1 DN8O

Marepuan cMexXHOTO AJIEMEHTA!

Marepuan diania (Koabla):

HapyxHblii iuamerp ¢pnanna (kombua), A 195mm
Tonmwmua ¢anna (kobia), t: 21MmMm
Cymma niprubaBoxk, C: 4vMm
Buemnss kopposus dhnanma, G: O MM
Buyrpennuii nuamerp ¢aanna, B: 78Mm
JliiHa KOHHYECKOM 4acTH BTYJKH, h: 27,5mm
JIIMHa MAIMHAPUYIECKOM YacTh BTYIKH, hy: 6,5Mm

TonmuHa MUIMHAPHYCCKON YaCTH BTYJIKH, Jo: 6 MM
TonrHa KOHUYECKOW YacTH BTYJIKH, O 17 mm

Pamuyc nepexona, I 5mm
JanHble BTOpOro ¢ianna (Koibua):

CMEXHBIN JIEMEHT:
Marepuan cMexXHOTO AJIEMEHTA!

Marepuan ¢ianua (kospLa):

HapyxHblii iuamerp ¢pnanna (kombua), A 195mm
Tommuua ¢anna (koibia), t: 21Mmm
Cymma nipubaBoxk, C: 4vMm
Buewnsist kopposus ¢uianna, G: 0 MM
Buyrpennuii nuamerp ¢aanua, B: 78Mm
JlMHa KOHMYECKOM 4acTH BTYJIKH, h: 27,5mMm
JIIMHA [AIHHAPUYIECKOM YacTh BTYJIKH, hy: 6,5Mm

TonmuHa NUIMHAPUYECKOH YacTH BTYNKH, Gp: 6 MM

TonmyHa KOHUYECKOW YacTh BTYJIKH, Oy 17 mm
Pannyc nepexona, r: 5MMm
nuibKy:

Martepuan: 35X

Hapy:xHblii auametp, h: 16mm
Komnunuectso, Nn: 8

PaauansHas koppo3us kpenexa, G: 0mm
Ilpoxnanka:

09r2C GrI'OCT 19281
09r2C(KI1265) Gr.

09r2C GrI'OCT 19281
092C(KI1265) Gr.

MaTepMan IPOKJIaAKH: CHI/IpaHLHO-HaBI/ITaH C JICHTOH U3 HepxcaBe}omeI?I cTajim

Tonmuna, hy: 3,2Mm
Hapyxusriii quametp, OG: 120mMm

Buyrpennnii quamerp, 1G: 106 Mm
PacuyéTt B pac4éTHBIX YCJIOBUAX

Wzm) Jlucr Ne nokym. Ionmn. JHara
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YcioBus HATPYKEHUS !

PacuérHoe oceBoe pacTsaruBaroiice ycuwine, F: 2900H
Pacuérneii usrubaronuii Momenr, M: 989,9H m

PacuérHoe BHYTpeHHee n30bpIToOuHOE naBienue, P: 0,3508MIla
Pacuérhas TemnepaTypa 3JIEMEHTOB COCITUHCHUS:

Temmneparypa danna (koisma), t,: 115,2 °C
Temmepatypa ¢nanra (kombna), ty: 115,2 °C
Temnepatypa 6oaros (wmunek), t: 102 °C

Csoiicmea mamepuana 60amoe (wnunex)
JonyckaeMble HanpsoKkeHus 1t Matepuana 35X npu remmeparype T = 102 °C pacuérHble ycaoBus):
S=min{R¢*° / nrag; Ri® / Neac; Re / Ny Ry / Ne}=min (590 / 4; 736 / 5;568,2 / 1,5; 725,21 5) 145MI1a
Moayne npopoiibHO# yripyroctu Juist Matepuaia 35X npu temmeparype T = 102 °C:

Es= 2,09910° MIla
Koadduument nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 102 °C:

as= 0,119110° °C

Homyckaemble HampspkeHus 1yt Mmatepuana 35X npu temneparype T = 20 °C pacyérHsle ycnoBus):
S=mIn{RE [ Mo, RS / Mgz, RS / ny}=min (590 / 4; 736 / 5; 590 / 1,5)= 147,2MIla

Momyab IpoaoIpHOM yrpyrocty st matepuaia 35X npu remmneparype T = 20 °C:

E*= 2,1510° MIla

Cesoiicmea mamepuana cmedxncnozo nemenma gaanya 1 Illmyyep O1 DNSO
Honyckaembie Hanpspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBHs):

Shor= 157,6MIla
Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie ycaoBus):

Sy= 183MITa

Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Honyckaembie Hanpspkerust 1t Mmatepuana 090 2C GrI'OCT 19281npu temnepatype T = 115,2 °C fjacuérHbie yCIoBHs):

So= 158,2MIla
Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie yCaoBus):

Sw= 183MITa

Cesoiicmea mamepuana ¢pranuya (konvua) 1
Honyckaembie Hanpsokerus st Mmatepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C fjacuérnbie ycioBus):
Sii= min( R/ nr; Ry / ng) = min{207,6/ 1,5; 440/ 2,4)=138,4MlI1a
Mopuyse npoaosbHO# ynpyroctu st matepuana 09 2C(KI1265) Gr.npu Temneparype T = 115,2 °C:

E= 1,89510° MIla
Koaddunment nuneiinoro paciuupenus s Marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:

o= 0,11910° °C
Honyckaembie Hampskenus 1yt Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHble ycnoBus):

Sy= min( R/ np; Ry / ng) = min{245/1,5; 440/ 2,4)=163,3MI1a
Mopayse npoaosbHO# ynpyroctu st Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E?°= 1,9910° MIla

Cesoiicmea mamepuana ¢pranua (Konrvua) 2
Honyckaemble Hanpsokerus 1 Marepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C fjacuérHbie yCIOBHs):

Soz= MIN( Rey/ Nr; Ry?®/ ng) = min{207,6 / 1,5; 440 / 2,4}=138,4MI1a
Mopayse npoaosbHO# ynpyroctu st matepuana 090 2C(KI1265) Gr.npu Temneparype T = 115,2 °C:

Jluct
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E,= 1,89510° MIla
Kosddunment nuneiinoro paciuupenus aius Marepuana 09'2C(KI1265) Gr.upu temmeparype T = 115,2 °C:

a,= 0,11910* °C
Honyckaemble Hanpsokerus 11 Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C pacuérHble yCIoBus):

S;= min( R/ np; Ry / ng) = min{245/1,5; 440/ 2,4)=163,3MI1a
Mopayse npoaosbHO# ynpyroctu At Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E*%= 1,9910° MIla

Pacuémmnvie napamempul nepeozo ¢aanya.
BryTrpennuii tuametp dianna (C y4eToM KOPpO3HH):

E=E+2.c =78+2%4 =86mm
JluameTp BTYJIKH C yd4eTOM KOoppo3un (1ist (pIaHIEB, IPUBAPHBIX BCTHIK):

En =g~ C =6-4 =2MM
Bonpunit guameTp KOHMYECKON BTYJIKH C y4€TOM KOPPO3UU:

gl =gy-¢ -17-4= 13mm
TonmuHa (hnaHia, ¢ y4eToM KOPPO3HH:

t=t-u; =21-0=21mm

Pacuémmuoie napamempul 6mopoz2o ghranua.
ITapameTpsl nepBoOro u BTOporo ¢GiaHues MOJHOCTHIO COBNAJAIOT, PAcYéT BTOPOro (iaHma He NIPOBOIUTCS

Xapaxmepucmuxu npokiaoKu:

Koaddu- YcaoBHBIH MO-
. U{aBiieHuE lomyckaemoe yienb-
Tun u Matepuai npo- [ [poxnamoyuHbIi UEHT 00ka- | mynb cxatus Ep,
KITaIKHA [koaddumeHT, m pOxaTH, Y, oe napnere [q], K MlIla
' MIIa MIIa
CriupaiabHO-HaBUTAs C 3 69 = = =
eHTON U3 HEpKaBeroLeH
cTamn

H_[I/IpI/IHa, ucnoJiblyemasd i onpeacjaCeHust 0a30BOM KOHTAKTHOM HIUPHUHBI IIPOKJIAAKHU Y€PE3 bo, Ha OCHOBAHHH BO3MOXKHOM
KOHTaKTHOM IIMPUHBI IPOKIAJIKH:

N = M =(120-106)/ 2= 7 MM
2

BazoBas xoHTakTHas IIMPUHA OPOKIAIKHU:

M
hg=— =7/2=3,5mMm
2
JnameTp OKpYyKHOCTH MPHUIIOKEHUS PEAKIIMU CO CTOPOHBI MPOKIAAKH:

Ecmu by < 6 MM, G paBHO cpeiHeMy AHaMeTpy KOHTAKTHPYIOIICH MOBEPXHOCTH MTPOKIAIIKH.

_0G rmau{B! B, 16
2

H_[I/IpI/IHa, ucnoJiblyemMasd Ijisd onpeAacjICHUst 0a30BOM KOHTAKTHOM HIUPHUHBI IIPOKJIAAKHU Y€PE3 bo, Ha OCHOBAHHH BO3MOXKHOM
KOHTaKTHOM IIMPUHBI IPOKIAJKH:

=(120 + max{78; 78; 106}) / 2= 113mm

)

M= oS -16 =(120 - 106) / 2= 7 MM
2

BbasoBas xoHTakTHas IIMPUHA OPOKIAJIKHU:

by =% =7/2 = 3,5mMm

JumaMeTp OKpy>KHOCTH MPIIIOKEHHS PEAKIIUU CO CTOPOHBI MTPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpeiHeMy AHaMeTpy KOHTAKTHPYIOIICH MOBEPXHOCTH MPOKIIAIIKH.

Jluct
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oo,
o o OY Hmax [B B :IG] =(120 + max{78: 78; 106}) / 2= 113mMMm
7

DddexTuBHAS KOHTAKTHAS IMUPUHA MPOKJIATIKH:

<
hn €CIIn hﬂ 6 MM

25_@ ecm Po* 8y

=3,5mMm

Pacuém nacpysoxk
IIpoekTHast 60JITOBast HATPY3Ka JUIS PACUETHBIX YCIOBHIA (11 HECAMOYILIOTHSIOIIMXCS TIPOKIIAI0K):
W =0785CG% p+2.b-n.C.mp =0785%113*0,3508 +2*35*3,142* 113 *3*0,350¢= 6132H
o :
Benuuuna pacTsruparoiiei BHEIIHEH CUJIbL:
Fp, = 2900H

CXUMAONUMH Harpy3KaMu IpeHeOperaroT, ¥ B 3TOM cliyyae Fa mpupaBHUBACTCS HYITIO.
Buewmnuii n3rubarommii MOMEHT:

M g = 989,9H m
W, =nb Gy =3142*35*113*69=8,57310' H
O6H.[af{ pacyeTHad miomaiab CCUYCHU 60.]'ITOB:
4.M
W, +F, + E

&g = max G . 8| - max{(6132 + 2900 + 4 * 989,9 / 113) / 145; 8,516" / 147,2] = 0,582410° m?
5 ,
h

o Sbg

JuameTp ceyenus 0omra (WIMHIBKH) C YI€TOM KOPPO3HH:

dpc = 16 MM
[Tnomans cedyenus 6onra (WMMWILKK) (10 BHYTPEHHEMY AMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fs = 0,14410° v?

Hnomazu, NonepeyYHOro CCYCHUA 0O0JITOB 110 BHYTPCHHEMY JUAMETPY p63L6LI WJIM MUHUMAJIbLHOMY JUAMETPY CTCPXKHSI:

Ay =n-fy =8%014410° = 0,0011524

Pacuém oonmos(unuex).

VYcnoBue MpoYHOCTH OOJITOB:
An.< Ay

0,582410° M° < 0,001152°
YcaoBHue MPOYHOCTH BHINOJTHEHO

Pacuém nanpsascenuii nepeozo ranya:
PaBHOzelicTByOLIAsA 1aBIEHHS HA BHYTPEHHEH MOBEPXHOCTH (paHIa:

Hy, = 07z5.B2 o= 0.785 * 86 * 0,3508 = 2037H

[Treqo momenTa mytst cuitbl Hp (raHIsr HHTErPaIbHOTO THITA, HIIH APYTHE, PACCIUTHIBACMbIC aHATIOTHYHO):

Z-B- _
fip, = - BL = (160 - 86— 13)/ 2= 30,5MMm

PaBHozeiicTBYIOIIIAS JABICHUSA:

H=0785 G% p =0785*113+0,3508 = 3517H

Paznura Mexay oOrieit paBHOICHCTBYIOIICH NaBICHHS W PAaBHOIEHCTBYIOIIEH Ha BHYTPEHHEH MOBEPXHOCTH (hiIaHIA:
Hy=H-Hy =38517-2037= 1480H

PagmansHOE paccTOsIHHE OT peakIiuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:

C-G

hg = - = (160 -113)/ 2= 23,5Mm

E-10K.00.00.00CPP
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2-a+t
X, = Bl =13/2 =65
20
Koaddpunment
hy = =P =, =(86* %2 =13,11mMm
h
Wy, = — =275/13,11= 2,097
L]
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
F =0,4507
PacueTtHble KO3)HUITUESHTHI:
F
s B=— =0,4507 /13,11 =0,03436 Ivim
< h-:-
=i
= &
3 K= =195/86 = 2,267
S B
=)
S 2
= T= E7d+8 5040 1gk) -1 (2,267 * (1 + 8.55246*Ig 2,267) — 1)/ ( (1.0472 + 1.9448,267) * (2,267 — 1)) = 1,412
(1.0472 +1.9442 - K3 (K -1
=
© 2 . -
g; U= K Q+8.05246 gk -1 = (2,267 * (1 + 8.55246 * Ig 2,267) — 1) / (1.36136 * (276- 1) * (2,267 - 1)) = 2,767
o 136136 (K2 -1 (K -13
< Koaddunment d ajist MHTErpanbHbIX (JIaHIEB:
= I
d=_ h, -gi =2767/001121*1311*2 =0,129510* »*
= W
g toe+l  t?
= L=2®" ' =(21+0,03436 +1)/1,412 + 2/ 0,129510° = 1,934
: d
=
g MoMeHT MHepInH cedeHus (iania npu u3rude (MHTerpanbHbie (GIaHIB! C BTYIKOMN):
2
o 00874 -L-gy by ‘B _ 0087441934+ 2+1311+86/0,0112= 0,6802107
g v
[a~]
S X =
< Gae=05-[gy +g,)  =05*(2+13) =7,5mm
¥a]
Q
E{ by =05 [A-B) =0.5 * (195 — 86) = 54,5mMM
é Tak kax tEGWE,
Ay =Ap =54, 5mm
g
2l o
< E Jluct
é — E-10K.00.00.00(PP 269
~ Nsm) Jlucr No noxym. TTopi. Jlara

IIneuo JJI1 Harpy3Ku HT (I/IHTel"paJ'ILHI)Ie (bHaHIII)I, a TaKXXC MHBIC, paCCUUTBIBACMBbIC aHaHOI‘I/I‘IHO):

hp = 1 [ﬂﬂlﬁ } =1/2 * [(160 - 86) / 2 + 23,5] = 30,25Mm

il
Harpy3ka Ha npoKJIaaKy (pa3sHuIa MeXAy MPOSKTHON GONTOBOM HArPY3KOW M PaBHOJCHCTBYIOIICH TaBICHU), B pacuT-
HBIX!
H =%, -H =6132-3517=2616H
Bonrosoit unrepna:

B = ®C _3142+%160/8= 62,83um
f
HomuHanbHeI# ArameTp Ooira:

a=dy = 16 MM
Koadpumment 601ToBOTO MHTEpBANA!

Bgr = max {1; Bs } =max{1; (62,83 /(2* 16 + 21§ = 1,089
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Bg =t =21mm

s 6
1 [Bg =(54,5* 21°) * [1/3 — 0.21 * (21 / 54,5) * (1 — =0,127510
K_ﬁ3={ﬁ_ﬁ_-3 ) __|:| a1 [ A] I—E{H} 1/12 * {21/ 54,5})] u*
Ce=h = 27,5Mm
DDG=Gng =7,5Mm
4 9
| Do 1 (Dps =(27,5*7,5) * [1/3-1.05* (7,5/27,5) * (1 — =0,54510
KCD=G:|:DD|}) E—lnj[a] l_ﬁ{cc } 1/192*{7,5/27,5})] M4

[onspHbIit MOMEHT ceueHus (iraHua (MHTErpaibHbIe (IaHbl, ITIOCKHUE (IaHLBI C BTYIKOH):

I, =K 45 +K¢p =0.127510° +0,54510° = 0,12810° m*

KoMMoHEeHT POEeKTHOTO MOMEHTA Ha (JIaHIle, KaK Pe3yIbTaT JEHCTBHUS BHEITHETO H3rHOAIONIEr0 MOMEHTA H/HITH OCCBOM
CHITBL:

Mo =4 e I _ hy, AT R =4+*989,9 *[0,680210" /(0.3846 * 0,128.0° + 0,680210" =796,1H
o E D.EEdﬁ-IPH C-2hg 478D )] *[30,5/ (160 — 2 * 30,5)] + 2900 * 30,5 M

KO3(1)(1)I/IHI/I€HT MOMCHTA U1l pacyeTa CB060L[HLIX KOJIeIl:

FS =].

W3srubaronuii MOMEHT B pACYETHBIX YCIIOBHSX (BHYTPEHHEE IaBJICHHE):

= |((2037 * 30,5 + 1480 * 30,25 + 2616 * 23,5) *A89 + 796,1) * 1 = 979,4
M, =|Hp hp +Hy -hy +Hg -hg) Bgg +M,, ) F| | Hwu

Koaddurment nanpsoxenuit (Tabauma 4.16.5):

f=1

IIponosbHbEIe HAIPSKEHUS BO BTYJIKE, B PACYUETHBIX YCIIOBHUX:

£M,

By = T - =1%9794/(1,934* 13* 86) = 34,84MIla
L.gi B

YcnoBue npoYyHoOCTH:

S Sminfl 5-3;.258, ]

m.tn{l 585,25 'Sru:} =min{1.5 * 138,4; 2.5 * 157,6}= 207,6MIIa

34,84MlIla < 207,6 MIIa, ¥YcjioBUe NPOYHOCTH BBHINOJIHEHO
PaauanbsHble HANPsOKEHUS BO (DIaHIE, PACUETHBIE YCIOBHUS:

(133 te+1) M,
Sg = = =(1.33*21*0,03436 + 1) * 979,4 / (1,934 * 2186) = 26,17MIla
L-t°-B
YcnoBue npo4yHoOCTH:
Sg =8
26,17MIla < 138,4 MI1a, YcjoBre NPOYHOCTH BHINOJIHEHO

Vo=~ [n BE245 +5 T169 - =1/(2,267 — 1) * (0.66845 + 5.7169 * 2,2%67Ig 2,267 / (2,267— 1)) = 2,518

2

- Ko+l = (2,267 +1)/ (2,267 —1) =1,483
K4 -1

KacatensHble HAIPsDKEHHS BO (IIaHIIE, pACUETHBIC YCIIOBHSL:

¥
———Z-3p =2518%979,4/(21* 86) - 1,483 * 26,17= 26,23MIla
t*-B

YcnoBue Npo4YHOCTH!
Sp €8,
26,23MIlIa < 138,4 MIla, YcijioBre NPOYHOCTH BBINOJIHEHO

By =

Jluct
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SH SR - (34,84 +26,17)/ 2= 30, 5MIla
2

YcnoBue npoYyHOCTH:

g +a
“H TR omy
30,5MIla < 138,4 MIla, YciaoBue NpoYHOCTH BHITIOJTHEHO

SHHST - (34,84 +26,23) / 2= 30,54MIIa
2

YcnoBue Npo4YHOCTH!
SH +3 T
— i3

30,54MIla < 138,4 MIla, ¥YciioBHe MPOYHOCTH BBHITIOJTHEHO
BosrroBast Harpyska B yCJIOBHSAX MOHTaXa.

W, = [ﬁ] S, = (0,582410° +0,001152)/ 2* 147,2= 1,27710° H

Wsrubaroniuii MOMEHT B YCIIOBHAX MOHTa)a (BHYTPEHHEE JIABIICHHE):
W (C-G) By F

E 2
HpOL[OJ'ILHI)Ie HaHpH)KeHI/IH BO BTyJ'IKe, B YCJ'IOBI/ISIX MOHTAaXa.

=1,27710° * (160 —113)* 1,089 * 1/ 2= 3266H m

f-Id
=_ & =1+%3266/(1,934*13*86) = 116,2MIIa

L-gi B
YcnoBue npoYyHoOCTH:

Sy Srmin{l 5.8 258,

nﬂn{l.i-&g ) Sng} = min{1.5 * 163,3; 2.5 * 183}= 245MTIIa
116,2MTIlIa < 245 MlIla, Yc/ioBHe NPOYHOCTH BHIMOJTHEHO
PaauanbHble HANPsDKEHUS BO (DIaHIlE, YCIOBUS MOHTaXa!

(1.33-te+1) M,
R = = = (1.33* 21 * 0,03436 + 1) * 3266 / (1,934 * 21 86) = 87,26MIIa
Lt*E
YcnoBue npoYHoOCTH:
PR S8

87,26MIla < 163,3 MIlIa, ¥YcjioBHe NPOYHOCTH BBINOJIHEHO
KacarenbHble HaNpsOKEHUS BO (IIAHIE, YCIOBHS MOHTAXA!

W
Sr = — E 2.8, =2518+3266/(21*86)— 1,483 *87,26= 87,48MIla
1B
VYcnoBue Npo4YHOCTH!
ST S5

87,48MlIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BBHITIOJTHEHO

SH SR - (1162 +87,26)/ 2= 101, 7MIIa
2
YcnoBue Npo4YHOCTH!

S+
“HTYER . g
101,7MIla < 163,3 MIla, YcaoBue MpoYHOCTH BHINOJIHEHO

SHYST - (1162 +87,48)/2= 101,8MIla
2
YcnoBue Npo4YHOCTH!

M<5fg

Wzm) Jlucr Ne nokym. Ionmn. JHara
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101,8MIlIa < 163,3 MIla, Yci1oBue NPOYHOCTH BHINOJIHEHO
Ycii0BHE MPOYHOCTH BBHIMOJIHEHO

Kecmkocmo ghnanya

- ISl pacU€THBIX YCIIOBUH!
KoadhpummeHT sxecTKOCTH 111 MHTETPATbHBIX (JIAHIICB:
KR =0.3
IMokazarens xecTKOCTH (rania (MHTerpaibHbIe (IaHII, PACIETHBIC YCIOBHUS):
F2.14-W M

L Ey gt Kg by
YcaoBue KECTKOCTH:
J<1.0
0,09927< 1.0
YcaoBue KECTKOCTH BbITIOJHEHO

- UIs1 yCIIOBU MOHTaXa!
IMokazarens xecTKOCTH (uania (MHTerpaabHbIe (IIAHIEI, YCIOBUS MOHTAXKA):

=(52.14 *0,01121 * 979,4) / (1,934 * 1,89%° * 2+ 0,3 * 13,11) = 0,09927

52147 -I'u'Ig
I = 7 =(52.14*0,01121 * 3266) / (1,934 * 1,99° *22% 0,3 * 13,11) = 0,3152
L By gi Ky o
VYcioBue KeCTKOCTH:
J<1.0
0,3152< 1.0
YcaoBue ;KECTKOCTH BBINOJIHEHO

Pacuém nanpasycenuii 6mopozo ¢nanya.

ITapameTpsl nepBoOro u BTOporo ¢GiaHnes MOJHOCTHIO COBNAJAIOT, PAcYET BTOPOro (iaHma He NIPOBOIUTCS
YcnoBHe NPOYHOCTH BHIIOJTHEHO

Kecmkocmo ¢hranuya
IMapameTpsbl NepBOro U BTOPOro (yiaHieB MOJTHOCTHIO COBMAIAIOT, PACYET BTOPOro (pjiaHIa He MPOBOTUTCS

E-10K.00.00.00CPP
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daanneBoe coequuenne DN50

Pacuér Ha npouHocTh ¥ repMmeTnyHOCcTL M0 ASME VIII-2

B
IG
oG

c
A

UcxoaHble AaHHbIe

Tun ¢ranua:
Hcnonnenne:
Temnounzomsumsi: Her
CB0oOOIHBIIA/MHTETPATIbHBIIL: -

Huamerp 6ostoBoii okpyxHoctH, C: 125Mm
JlaHHbIe epBOro (guanna (koabua):

CMEXKHBIH 3JICMEHT:

Matepuan CMEXHOT0 3JICMEHTA!

Marepuan ¢iaanua (kospLa):

Hapy>xHubriit tuamerp ¢manna (kombua), A
Tommuua ¢anna (koibia), t:

Cymma nipubaBok, C:

Bremnusist koppo3ust ¢uiaHna, G:
Buyrpennwnii nuametp ¢anma, B:

JlnvHa KOHMYECKON 9acTh BTYJIKH, N:
JlTiHA UITMHAPUYIECKOW YacTu BTYJIKH, hy!
TonuuHa UTHHAPUYECKON YaCTH BTYIKH, (!
ToJsHa KOHUYECKON YacTH BTYJIKH, O

Paauyc nepexona, rI:
Jlannbie BTOporo ¢gianna (KoJabua):

CMEXHBIH 7IEMEHT:

Marepua CMEXHOTO JJIEMEHTA!
Marepuan danma (Koabla);

HapyxHbriit fuamerp ¢uanmna (kombua), A

Tonmuua ¢anna (kobia), t:

[IpuBapHbIe BCTHIK

BricTyn-Bnaguna

Mtymep V DN50
09r2C GrI'OCT 19281
09r2C(KI11265) Gr.
160mm

17vm

4mm

0 MM

48 MM

22,5Mm

5,5Mm

5 MM

14mm

5MMm

09r2C GrI'OCT 19281
09'2C(KT1265) Gr.
160mm

17mm

Wzm) Jlucr Ne nokym. Ionmn. JHara
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% PacuérHas Temneparypa 3J1€MEHTOB COECIMHEHHUS .
= Temmneparypa danma (koisia), t;: 115,2 °C
[¥a}
‘E’ Temnepatypa ¢nania (konbua), ty: 115,2 °C
é( Temnepatypa 6oaros (wmuiek), t: 102 °C
: Cesoiicmea mamepuana 601moe (wnunex)

L§ JonyckaeMble HanpsoKkeHus 1t Matepuaina 35X npu remmeparype T = 102 °C pacuérHble yciaoBus):
- S=MIn{RZ / Nrag; Re?® / Naac; Re / Nr: Rey / M= min (590 / 4; 736 / 5; 568,2 / 1,5; 725,21 5) 145MTI1a
Z_ Monyns npopoiibHO# yripyrocty 1uist Matepuana 35X npu temneparype T = 102 °C:
Mm
= Es= 2,09910° MIla

Koadduument nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 102 °C:
= ae= 0,119110" °C
E Jonyckaemble HanpsoKeHus 1 Matepuana 35X npu remmeparype T = 20 °C pacyérHble yCiIoBHs):
S S=min{R¢* / Nrag; R’ / Neag; RS/ ny}=min (590 / 4; 736/ 5,590 / 1,5): 147,2MTI1la
g Momyab Mpoa0IbHOM yrpyrocty st Mmatepuaia 35X mpu remmneparype T = 20 °C:

E*= 2,1510° MIla
g
g Cesoiicmea mamepuana cmexncnozo nemenma gaanya 1 Illmyyep V DNSO
S — o < .
2 Honyckaembie Hanpspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBus):
& Shor= 157,6MIla
= Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie yCaoBus):
= Spi= 183MiTa
=
2l
<! E Jluct
é — E-10K.00.00.00CPP 274
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Cymma npu6aBox, C: 4mm

Bueniusst kopposus ¢uranna, G 0O MM
Buyrpennwnii nuametp ¢anma, B: 48mm
JliHa KOHHYECKO# 4acTH BTYJKH, h: 22,5mMMm
JliiHa [UITHHAPUYIECKON YacTu BTYIKH, hy: 5,5mMMm

TonmuHa MATMHIAPHUIESCKON YaCcTH BTYIKH, Go: 5 MM

TounmrHa KOHUIECKOW YaCcTH BTYJIKH, O 14 mMm
Pamuyc nepexona, r: 5MMm
HInunbkmu:

Marepuai: 35X

Hapyx#srii quamerp, Gy 16 MM
KomnuectBo, N: 4

PannansHas koppo3us kpenexa, G, 0mm

IIpokaanka:
Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEPKABEIOMIEH cTamn
Tonmuaa, h: 3,2MM

Hapyxusiii nuamerp, OG: 87mm

Buyrtpennuii tuametp, 1G: 74 mm
Pacuér B pac4éTHbIX yCI0BUAX

YciaoBus HATPYKEHUS !

PacuérHoe oceBoe pacrsarusarouiee ycuiue, F: 1500H
Pacuérneii usrubaronuii Mmomenr, M: 282,8H m

PacuérHoe BHyTpeHHee n30pITouHOE nAasienue, P: 0,3541MIIa




Cesoiicmea mamepuana cmexcHozo nemenma gaanya 2
Honyckaemble Hanpsokerus 11 Marepuana 0972C GrI'OCT 19281npu temneparype T = 115,2 °C fjacuéTHble YCIOBHU):

Sho= 158,2MIla
Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie yCaoBus):

Sw= 183MIIa

Cesoiicmea mamepuana ¢aanya (koarvua) 1
Honyckaembie Hampspkenus st Mmatepuana 09 2C(KI1265) Gr.opu temneparype T = 115,2 °C flacuérHble ycnoBus):
So1= MIn( Ry / nr; Ry?®/ ng) = min{207,6 / 1,5; 440 / 2,4}=138,4MITa
Moy npomoiibHO# yrnpyroctd st matepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C:

E;= 1,89510° MITa
Koadduruent nuneitHoro pacumpenus 1 marepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C:

o= 0,11910° °C
Honyckaembie Hampspkenus 1yt Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycioBus):

Sy= min( Ry / nr; Ry2°/ ng) = min{245/ 1,5; 440 / 2,4)=163,3MI1a
Monyis npogossHO# ynpyroctu mist matepuaia 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E?°= 1,9910° MIla

Cesoiicmea mamepuana ¢ranuya (Konrvua) 2
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C(KI1265) Gr.opu temneparype T = 115,2 °C flacuérHsle ycnoBus):
Sz= Min( R/ nr; Ry / ng) = min{207,6/ 1,5; 440/ 2,4)=138,4MlI1a
Moy npomoibHO# yrpyrocty st matepuana 09 2C(KI1265) Gr.npu temnepartype T = 115,2 °C:

E,= 1,89510° MIla
Kosddunment nuneiinoro paciuupenus s Marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:

o= 0,11910° °C
Honyckaembie Hampspkenus 1yt Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycnoBus):

Sy= min( R/ np; Ry / ng) = min{245/1,5; 440/ 2,4)=163,3MI1a

«
§ Mopayse npoaosbHO# ynpyroctu ast Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

= E*%= 1,9910° MIla

5

= Pacuémmnoie napamempeol nepeozo ¢ranya.

= BuyTrpennuii tuametp (ianna (C y4eToM KOPpO3HK):

- BE=E+7.c =48+2*4 =56MMm

L§ JuameTp BTYJIKH C yueToM KOppo3uu (uist pIaHIeB, IPUBAPHBIX BCTHIK):

=

% B =8p—°C =5-4 =1mMMm

o Bonpuinit auameTp KOHMYECKON BTYJIKK C y4€TOM KOPPO3UU:

=

=~ g1=g1-¢ =14-4 = 10Mmm

<! Tonumza ¢aHia, ¢ y4eToM KOPpO3HH:

ES t=t-o; =17-0=17Mm

§ Pacuémmusie napamempul 6mopo2o ghranua.

A IapaMeTpsbl IEPBOTo U BTOPOro (iiaHIEB MOJTHOCTHIO COBNAJAIOT, PACYET BTOPOTO (pJiaHIa He TIPOBOIUTCS

N -

g:g[ XapaxkmepucmuKku npoKiaoKu:.

s Koapou- YcnoBHBII MO-

5 . /[aBneHne Jlonyckaemoe yaemnb-

2 Tumn u Matepuai mnpo- POKJIaIOYHBIIH IUEHT 00Xka- | ayib cxarust Ey,
=i oOxKaTus, Y, Hoe nasnenue [(],

=t K1aIKHA 03¢ duruent, m MITa MITa THaK MlIla

o

=

CrinpasbHO-HABUTAsS C 3 69 - - -

=

al =

=] ©
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8| = E-10K.00.00.00PP 275
~ Nsm) Jlucr No noxym. TTopi. Jlara I




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19746.4

€HTOU U3 HepKaBeroleh
CTaJN

lupuna, ucmosib3yemast Jjisl Onpe/iesicHus: 6a30BOM KOHTAKTHOMN ITUPHHBI POKIIAIKU Yepe3 Dy, Ha OCHOBaHMH BO3MOXKHOMN
KOHTAKTHOW IIMPHUHBI MTPOKIIA KM

H = @ =(87-74)/2=6,5Mm

BazoBas xoHTakTHas IIMPUHA OPOKIAJIKHU:

by = =65/2 = 3,25mu

2
JuaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIIAIKHU:
Eciu by < 6 MM, G paBHO cpefiHeMy AHaMeTPy KOHTAKTHPYIOIICH MOBEPXHOCTH MPOKIAKH.

oo,
o o OY Hmax [B B :IG] =(87 + max{48; 48; 74)) / 2= 80 5mm
7
H_[I/IpI/IHa, I/ICHOHI)?)yeMaﬂ JUJIsL OHpeL[eJleHI/Iﬂ 6a30B0ﬁ KOHTaKTHOﬁ HII/IpI/IHI)I HpOKJ‘IaL[KI/I 'lepe3 bo, Ha OCHOBAHUHU BOSMO)I(HOﬁ
KOHTAKTHOM IMIMPUHBI TPOKIAIKH:

N = @ =87-74)/2= 6 5Mm

BazoBas xoHTakTHas IIMPUHA OPOKIAIKHU:

by =% ~65/2 = 3,25mu

JuaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIIAaIKHU:
Eciu by < 6 MM, G paBHO cpeaiHeMy AHaMETPy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

-
o D05 +max [B .B =IG] =(87 + max{48; 48; 74)) / 2= 80 5mm
2

DddexTuBHAS KOHTAKTHAS IMUPUHA TPOKJIAIKH:

by eccrm 20 =8 yy
= TR =3,25mMMm

a5 ﬁ cClin

Pacuém nacpysox
[poekTHast GonTOBast HArPy3Ka TS PACYETHBIXK YCIOBUH (U151 HECAMOYILIOTHSIFOLIMXCS MPOKIIAIO0K):
W =0.735 G2 p+2bonGomop =0785% 80,5*0,3541 + 2 * 3,25 * 3,142 * 80,5 * 3 * 0,354= 3548H
Benuuunna pacTsruparoiiei BHEIIHEH CUJIbL:
F, = 1500H

CXUMAONUMHK Harpy3KaMu IpeHeOperaroT, ¥ B 3TOM ciiyyae Fa mpupaBHHUBaETCS HYITIO.
Buewmnuii u3rubarommii MOMEHT:

Mg = 282,8H M
Wy =nb Gy =31427325%80,5%69= 567110" H
O6Hlaf{ pacyeTHad miomaiab CECUYCHUA 0OJITOB:
4-M

W, +Fy +—=

&g = max - Z | = max|(3548 + 1500 + 4 * 282,8 / 80,5) / 145; 5,610° / 147,2] = 0,385310° m?
S1:--:- Sb
o4

JuameTp ceyenus 0omra (WIMHIBKH) C YI€TOM KOPPO3HUH:

dpc = 16 MM

[Tnomane cedyenus 6onra (WMMWILKK) (10 BHYTPEHHEMY JMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fs = 0,14410° v?

[lommaas monepeyHoro ceueHust GOITOB MO BHYTPEHHEMY IUAMETPY PE3bOBI MM MUHUMAJIBHOMY JHAMETPY CTEPIKHS:

Jluct
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<
&
= H,=%W -H =3548-1801= 1746H
i Bonrosoit unTepna:
Q
S
) C * —_
E[ 2 X =3142+125/4=98,17um
1
= HomuHanbHbI#i ArameTp Oouita:
l:,: a= dh = 16MM
LEE Koadumment 601ToBOTO MHTEpBANA!
= Bs | _ oo . _
4 Bgp = max3l;, |——— % =max{1;(98,17/(2* 16 + 17} = 1,415
= 2ea+t
=
2 v o8 =10/1 =10
: g
= E0
= Koaddpunment
=
[a~] — * _
55 h, = ﬂ =56 *1)*> =7,483um
h
5 p=— =225/7,483= 3,007
[a~] o]
;( Koaddunuent nanpspxenuii (Tadauna 4.16.5):
5 F =0,2805
E PacueTtHble KO3)HUITUSHTHI:
S} F
a g = = =0,2805/ 7,483 =0,03749 Ivim
0
g
2l 3
<! E Juct
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Ay =n-f, =4%014410° = 0,57610° M

Pacuém o6onmos(mnuex).

VYcnoBue mpoYHOCTH OOJITOB:
An.< Ay

0,385310° M° < 0,57610° »°
YcaoBue MPOYHOCTH BHINOJTHEHO

Pacuém nanpsascenuii nepeozo ranya:

PaBHOzelicTByOLIAs 1aBIEHHS HA BHYTPEHHEH MMOBEPXHOCTH (paHa:
Hp =0785.B%.p =0785*56+03541 = 871,8H
[Tiieuo momenTa it cuibl Hp ((i1aHIbl HHTErpaabHOTO THIA, WK IPYTHE, PACCYMTHIBAEMbIE AHAIOTHYHO):
hp = C-B-21 -(125-56-10)/2= 29 5mm
2
PaBHozeiicTBYIOIIIAs JaBICHUSA:

H=0785 G% p =0785*805*0,3541 = 1801H
Paznura Mexay oOrieit paBHOICHCTBYIOIICH NaBJICHHS W PAaBHOJIEHCTBYIOIIEH Ha BHYTPEHHEH MOBEPXHOCTH (hiIaHIA:

Hp=H-H =1801-8718=929,7H
PagmansHOE paccTOsTHHE OT peakIiuy MIPOKIAIKU 10 OOJITOBOM OKPYKHOCTH:

hg = C-C _(125-805)/2= 22 25um
z
IIneuo JJI Harpy3Ku HT (I/IHTel“paJ'ILHI)Ie (bHaHHI)I, a TaK¥XKC MHBbIC, paCCUUTBIBACMBbIC aHaHOFI/I‘IHO):
1 (C-B _ —
hy ==|——+hp | =1/2*[(125-56)/2+22,25]= 28,38um
2 2

Harpyska Ha npokiaznky (pasHUIa My IPOEKTHON GOITOBOM HArpy3KOH U paBHOAEHCTBYIOIIEH JaBICHHUS), B PACUYET-
HBIX:




K= = 160/56 = 2,857
B

E? (14855246 1g ) -1
(1.0472 +19442 - K.y -(K -1

T= = (2,857 * (1 + 8.55246*Ig 2,857) — 1)/ ( (1.0472 + 1.9448,857) * (2,857 — 1)) = 1,241
CKA*1+855246 12K -1

136136 (K -1 (K13
Koaddurment d ast uHTErpanbHbIX (GIaHIEB:

I = (2,857 * (1 +8.55246 * g 2,857) — 1) / (1.36136 * (2B5- 1) * (2,857 - 1)) = 2,153

d= % ‘h, -gh  =2,153/0,003385 * 7,483 1 =0,476110° v°
tet+l  t*

L=

+— =(17*0,03749 + 1)/ 1,241 + 1%/ 0,476110° = 2 352
d

MowMmeHT uHepuuH cedeHus (uania npu u3rude (MHTerpanbHble (GIaHLbl C BTYIKOM):

2
(00874 Loz by ‘B - 0g74+2352%1%7483%56/0,00338= 0,2545107 w*

WV
Gmg=|:|.5.|:gu +g1) =0.5* (1 + 10) =5,5mMMm
&g =05 [4-B) =0.5 * (160 — 56) = 52 MM
Tax xak tEGWE,
Ay =Ap =52Mmm
Eg = =17mm
4 7
L E 1 |B =(52*17%*[1/3-0.21* (17/52) * (1 — =0,676410
K up=la, Bl |o-0z21 | 22 | [1-—42E R 4
LE { A B) [HA] 12 {AA 1/12 * {17 1 52})] M
£
8 Cp = = 22,5Mm
S
3 DDG=Gng =5,5mm
S 1 o] 1 |D =(22,5*5,5) *[1/3 - 1.05*(5,5/22,5) * (1 - =0,28710°
E; i D3 5*5, : , ,
= KCD=G:C'DDG)' it R Bl N D Rl 1/192 * {5,5 / 22,5%] M
3 e 192 | &,
S [onspHbIit MOMEHT ceueHus (raHua (MHTErpaibHbIe (IaHbl, ITIOCKKUE (IaHLBI C BTYIKOH):
>
g I, =K 45 +Kp =06764107 +0,28710° = 0,679210" m*
o Kommonent MPOCKTHOI'O MOMCHTA Ha (bHaHHe, KakK pe3yjibTaTt ﬂeﬁCTBHﬂ BHCUIHET'O I/I3FI/I6a}OIlIeF0 MOMCECHTa I/I/I/IJ'II/I 0CeBOM
E CHUJIBI.
<! Mo =4 e I _ by AT R :3* 282,8*[0,2542107 /(0.3846 ’;0,679-2.07 +0,2545107 = 293,8H
% 0 E'| e T, +1|] -2 g 4 BRI )] *[29,5/ (125 -2 * 29,5)] + 1500 * 29,5 M
= Koadhumment MmomenTa aiist pacueTa cBOOOTHBIX KOJIEIT:
=
5§ Fy =1
Wsrubaronuii MOMEHT B pACYETHBIX YCIIOBHSX (BHYTPEHHEE IaBJICHHE):
« = |((871,8 * 29,5 + 929,7 * 28,38 + 1746 * 22,25)1*415 + 293,8) * = 422.,5
E,[ M, =[[Hp hp +Hy -hy +Hg -hg) Bgg +M,, ) Fg g, Hwum
= Koaddurment nanpsoxenuit (Tabauma 4.16.5):
5 f=1
E[ IIpononbHbIe HANPSKEHUS BO BTYJKE, B PACUETHBIX YCIOBHSIX!
o
= £-M,
SH =T - =1%4225/(2,352*10*56) = 32,08MIla
: Lgi B
=
g =
] ©
< E Juct
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YcnoBue Npo4YHOCTH!
S <minfl 585258, ]

mitifl 53,258, ] =min{l.5*1384; 25 * 157,6)= 207,6MIla
32,08MIla < 207,6 MIla, ¥YciioBue MPOYHOCTH BBHITIOJTHEHO
PanuanbHble HanpshDKeHHS BO (paHIle, pacuETHBIC YCIIOBHS:

(133 -t-e+1)- M,
R~ 1 3 = =(1.33*17*0,03749 + 1) *422,5/ (2,352 * i7 56) = 20,51MIIa
.
YcnoBue Npo4YHOCTH!
dg 28
20,51MIla < 138,4 MIla, YcioBue NpOYHOCTH BHINOJHEHO

=1,279

2
T o= — ! .[D_ﬁﬁg45 +5 7169 K ;EK =1/(2,857 - 1) * (0.66845 + 5.7169 * 2,857Ig 2,857 / (2,857— 1)) = 1,959
E - -
2
_K7+1 = (2,857 + 1)/ (2,857 — 1)
K -1
Kacarenburie HalpsKEHUs BO (bHaHLIe, paC‘IéTHLIe yCJ‘IOBI/ISIZ
YoM,
3p = S - Z-Bp =1,959*422,5/(17*56) — 1,279 * 20,51= 24,92MIla
t*-B
Ycnosue Npo4YHOCTH!
Sp 23,

24,92MIla < 138,4 MIla, YcioBue NPOYHOCTH BHINOJIHEHO

SHHER = (32,08 +20,51) /2= 26, 3MI]a
2
VYcnosue Npo4YHOCTH!

Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.
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S+
HHOR o
26,3MIla < 138,4 MIla, YcaoBHe MPOYHOCTH BHITIOJTHEHO

SE+3T (3208 +24,92)/ 2= 28,5MIla
2
VYcnoBue Npo4YHOCTH!

m<3ﬁ

28,5MIla < 138,4 MIla, Yc/10BHE NPOYHOCTH BHIMOJHEHO
BonroBast Harpy3ka B YCIOBHAX MOHTaXa:

W, = [m] Sy =(0385310° +0,57610°) /2 147,2 = 7,07510" H

W3rubaroninii MOMEHT B YCIOBHAX MOHTaxa (BHYTpEHHEE JaBJICHHUE):

_ W [C-G) By K

£ 2
HpOL[OJ'ILHI)Ie HaHpSDKeHI/ISI BO BTyJ‘IKe, B YCJ'IOBI/ISIX MOHTAaXa.

=7,07510" * (125-80,5)*1,415*1/2= 2228H m

f-Id
£ =1%2228/(2,352*10*56) = 169,2MI1a

H - —
L-gi B
YcnoBue Npo4HOCTH!

Sy Srmin{l 5.8 2.5 Sy )

mjn{l S0 dh Sng} = min{1.5 * 163,3; 2.5 * 183}= 245MIIa

169,2MTIla < 245 MlIla, YcaoBHe NPOYHOCTH BHIIOJTHEHO
PaguanbHble HANPSDKCHKS BO (DJIaHIE, YCIOBHS MOHTAXKA!

E-10K.00.00.00CPP
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[133-t-e+1)- M,
SR = g =(1.33*17 * 0,03749 + 1) * 2228 / (2,352 * 1756) = 108,2MIIa
1.1%.

YcnoBue npoYyHOCTH:

Sg 2 ng

108,2MIla < 163,3 MIla, YcaoBue MpoYHOCTH BHINOJIHEHO
KacatensHble HATPsDKEHHSI BO (DIIAHIIE, YCIIOBUS MOHTaXa.:

M
S = — S _Z.8p =1959*2228/(17*56) - 1,279 * 108,2= 131,4MIIa
t°-B
VYcnoBue Npo4YHOCTH!
ar g

131,4MIla < 163,3 MIla, YciioBue NPOYHOCTH BHINOJIHEHO

SH IR - (1692 +108,2) / 2= 138, 7MIa
2
YcnoBue npoYyHOCTH:

& H +3 i
—_= ng
138,7MIla < 163,3 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO

SHYST = (160,2 +1314)/ 2= 150,3MITa
2
Ycnosue Npo4YHOCTH!

SH +ST
——— =3
&

150,3MIlIa < 163,3 MIla, YcaoBue MpoYHOCTH BHINOJIHEHO
YciaoBue NpOYHOCTH BHINOJHEHO

Kecmkocmo ¢hranuya

- 1151 pac4ETHBIX YCIIOBHIL:
Koaddunment sxecTkocTn U MHTETPpaIbHBIX (IIaHIEB:

Kr=0.3
INoka3zarenb xecTKOCTH (uaHia (MHTerpaibHble (IaHIbl, pacYETHBIC YCIOBUS):
52.14-W -1

=(52.14 * 0,003385 * 422,5) / (2,352 * 1,898° * 12* 0,3 * 7,483) = 0,0745.

L-Ey g8 Kg b,
YcoBue KeCTKOCTH:
J<1.0
0,07454< 1.0
YcaoBue ;KECTKOCTH BbINOJIHEHO

- ISl YCJIOBHI MOHTaXa!
IMokazarens xectkocTy ¢uianna (MHTErpagbHbIe QIAHIBI, YCIOBUS MOHTAXKA):

22.14-¥ -I'u'Ig
I= 2
L-Eyg-gu-KR by
YcmoBue JKECTKOCTH.
J<1.0

0,3743< 1.0
YcioBue JKECTKOCTH BbINOJIHEHO

= (52.14 * 0,003385 * 2228) / (2,352 * 1,99° * 1°* 0,3 * 7,483) = 0,3743

Pacuém nanpsasxcenuit 6mopozo paanuya:

IapameTpsl NepBOro U BTOpPoro ¢giaHieB NOJHOCTHIO COBNAJAIOT, PacyéT BTOPOro ¢uiaHia He MPOBOIMUTCS
YciaoBue NpOYHOCTH BHITIOJHEHO

HKecmkocmo ghnanya
ITapameTpsl nepBoOro u BTOporo ¢GiaHnes MOJHOCTHIO COBINAJAIOT, PAcYET BTOPOro (uiaHma He NPOBOIUTCS
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daanunesoe coennaenue DN50-Rcl/2

Pacuér Ha npouHocTh ¥ repMmeTnyHOCcTL M0 ASME VIII-2

B
IG
oG

c
A

UcxoaHble AaHHbIe

Tun ¢ranua:
Hcnonnenne:
Temnounzomsumsi: Her
CB0oOOIHBIIA/MHTETPATIbHBIIL: -

Huamerp 6ostoBoii okpyxHoctH, C: 125Mm
JlaHHbIe epBOro (guanna (koabua):

CMEXKHBIH 3JICMEHT:

Matepuan CMEXHOT0 3JICMEHTA!

Marepuan ¢iaanua (kospLa):

Hapy>xHubriit tuamerp ¢manna (kombua), A
Tommuua ¢anna (koibia), t:

Cymma nipubaBok, C:

Bremnusist koppo3ust ¢uiaHna, G:
Buyrpennwnii nuametp ¢anma, B:

JlnvHa KOHMYECKON 9acTh BTYJIKH, N:
JlTiHA UITMHAPUYIECKOW YacTu BTYJIKH, hy!
TonuuHa UTHHAPUYECKON YaCTH BTYIKH, (!
ToJsHa KOHUYECKON YacTH BTYJIKH, O

Paauyc nepexona, rI:
Jlannbie BTOporo ¢gianna (KoJabua):

CMEXHBIH 7IEMEHT:

Marepua CMEXHOTO JJIEMEHTA!
Marepuan danma (Koabla);

HapyxHbriit fuamerp ¢uanmna (kombua), A

Tonmuua ¢anna (kobia), t:

[IpuBapHbIe BCTHIK

BricTyn-Bnaguna

Mryep P1 DN50
09r2C GrI'OCT 19281
09r2C(KI11265) Gr.
160mm

17vm

4mm

0 MM

48 MM

22,5Mm

5,5Mm

5 MM

14mm

5MMm

09r2C GrI'OCT 19281
09'2C(KT1265) Gr.
160mm

21mm

Hzm) Jluct
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Cymma npu6aBox, C: 4mm

Bueniusst kopposus ¢uranna, G 0O MM
Buyrpennwnii nuametp ¢anma, B: 21mm
JliHa KOHHYECKO# 4acTH BTYJKH, h: 22,5mMMm
JliiHa [UITHHAPUYIECKON YacTu BTYIKH, hy: 1,5Mm

TonmuHa MUIMHAPHYECKON JaCTH BTYIIKH, . 18,5Mm

Tounmraa KOHUIECKOW YacTH BTYJIKH, O 27,5MMm
Pamuyc nepexona, r: 5MMm
HInunbkmu:

Marepuai: 35X

Hapyx#sriii quamerp, Gy 16 MM
KomnuectBo, N: 4

PannansHas koppo3us kpenexa, G, 0mm

IIpokaanka:
Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEPKABEIOMIEH cTamn
Tonmuaa, hy: 3,2MM

Hapyxusiii nuamerp, OG: 87mm

Buyrtpennuii tuametp, 1G: 74 mm
Pacuér B pac4éTHbIX yCI0BUAX

YciaoBus HATPYKEHUS !

PacuérHoe oceBoe cxxumaroniee ycuiue, F: OH
Pacuérnelii nsrubaronuii Mmomenr, M: OHwMm

PacuérHoe BHyTpeHHee n30bpITouHOE aasienue, P: 0,3541MIIa
PacuérHas Temneparypa 3J1€MEHTOB COECIMHEHHUS .

Temmneparypa danma (koisia), t;: 115,2 °C
Temnepatypa ¢nania (konbua), ty: 115,2 °C
Temnepatypa 6oaros (wmuiek), t: 102 °C

Cesoiicmea mamepuana 601moe (wnunex)

JonyckaeMble HanpsoKkeHus 1t Matepuaina 35X npu remmeparype T = 102 °C pacuérHble yciaoBus):

S=min{R° / Nrag; R/ Neac; Re / Ny R / Ng}=min (590 / 4; 736 / 5; 568,2 / 1,5; 725,2 / 5) 145MI1a
Monyns npopoiibHO# yripyrocty 1uist Matepuana 35X npu temneparype T = 102 °C:

Es= 2,09910° MIla
Koadduument nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 102 °C:

as= 0,119110* °C
Jonyckaemble HanpsoKeHus 1 Matepuana 35X npu remmeparype T = 20 °C pacyérHble yCiIoBHs):

S=mIn{RE / Mo, RS / Mgz, RS / ny}=min (590 4; 736/ 5; 590 / 1,5)= 147,2MIla
Momyab Mpoa0IbHOM yrpyrocty st Mmatepuaia 35X mpu remmneparype T = 20 °C:

E*= 2,1510° MIla

Csoiicmea mamepuana cmedxncnozo nemenma gnanya 1 Illmyyep P1 DNSO
Honyckaembie Hanpspkenus 1yt Mmatepuana 090 2C GrI'OCT 19281npu temnepatype T = 120 °C pacuérHbie yCIoBus):

Shor= 157,6MIla

Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie yCaoBus):

Shgi= 183MIIa
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Cesoiicmea mamepuana cmexcHozo nemenma gaanya 2
Honyckaemble Hanpsokerus 11 Marepuana 0972C GrI'OCT 19281npu temneparype T = 115,2 °C fjacuéTHble YCIOBHU):

Sho= 158,2MIla
Honyckaemsle Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 20 °C pacuérHbie yCaoBus):

Sw= 183MIIa

Cesoiicmea mamepuana ¢aanya (koarvua) 1
Honyckaembie Hampspkenus st Mmatepuana 09 2C(KI1265) Gr.opu temneparype T = 115,2 °C flacuérHble ycnoBus):
So1= MIn( Ry / nr; Ry?®/ ng) = min{207,6 / 1,5; 440 / 2,4}=138,4MITa
Monayns npomonsHO# yrpyroctu it matepuana 09 2C(KI1265) Gr.upu temneparype T = 115,2 °C:

E;= 1,89510° MITa
Koadduruent nuneitHoro pacumpenus 1 marepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C:

o= 0,11910° °C
Honyckaembie Hampspkenus 1yt Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycioBus):

Sy= min( Ry / nr; Ry2°/ ng) = min{245/ 1,5; 440 / 2,4)=163,3MI1a
Monyis npogossHO# ynpyroctu mist matepuaia 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E?°= 1,9910° MIla

Cesoiicmea mamepuana ¢ranuya (Konrvua) 2
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C(KI1265) Gr.opu temneparype T = 115,2 °C flacuérHsle ycnoBus):

Sz= Min( R/ nr; Ry / ng) = min{207,6/ 1,5; 440/ 2,4)=138,4MlI1a
Moy npomoibHO# yrpyrocty st matepuana 09 2C(KI1265) Gr.npu temnepartype T = 115,2 °C:

E= 1,89510° MIla
Kosddunment nuneiinoro paciuupenus s Marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:

o= 0,11910° °C
Honyckaembie Hampspkenus 1yt Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycnoBus):

Sy= min( R/ np; Ry / ng) = min{245/1,5; 440/ 2,4)=163,3MI1a
Mopayse npoaosbHO# ynpyroctu ast Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E®%= 1,9910° MIla

Pacuémmnoie napamempeol nepeozo gpranua.
BuyTrpennuii tuametp (ianna (C y4eToM KOPpO3HK):

E=B+2-c =48+2*4 =56MMm
JuameTp BTYJIKH C yueToM KOppo3uu (uist pIaHIeB, IPUBAPHBIX BCTHIK):

B =8p—°C =5-4 =1mMMm

Bonpuinit auameTp KOHMYECKON BTYJIKK C y4€TOM KOPPO3UU:
g1=g;-c =14-4=10mm

Tonmuna (haanma, ¢ y4eTOM KOPPO3UH:

t=t-u; =17-0=17Mm

Pacuémmusie napamempul 6mopo2o ghranua.
BryTrpennuii nuametp (ianna (C y4eToM KOPpO3HK):
BE=B+2.0 =21+2*4 =20Mm

JlnaMeTp BTYIJIKH C y4ETOM KOPpo3uH (Juist (pIaHIIeB, IPHUBAPHBIX BCTHIK):
Zn =Zp-c =185-4=14,5mm

Bonpunit quameTp KOHMYECKON BTYJIKK C y4€TOM KOPPO3UU:

g1=g;-t¢ = 275-4=23,5Mm

Tonmuna (hrranHna, ¢ y4eToM KOPPO3UH:

Jluct
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t=t-u; =21-0=21mm

Xapakmepucmuku npoKIaoKu.

Koapou- YcnoBHBII MO-
N /[aBneHne Jlonyckaemoe yaemnb-
Tumn u Matepuai mpo- POKJIaIOYHBII IUEHT 00Xka- | ayib cxarust Ey,
K1aIKKA 03¢ duruent, m pOxaTu, Y, pioe nasnene [q], THaK MlIla
' MITa MI1a
CrinpajbHO-HABUTAS C 3 69 = = =
TeHTOM 13 HepKaBeroIIeH
cTanu
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[upuHa, UCrob3yeMast IS ONpeaeeHns 6a30BOM KOHTAKTHON IIMPHHBI IPOKIAIKU Yepe3 bo, Ha OCHOBAaHUH BO3MOKHOM
KOHTAKTHOW IIMPHUHBI MTPOKIIA KU

W= @ =(87-74)/2=6,5MMm

bazoBas koHTaKTHAS IIMpHUHA IIPOKIIAaAKH.

by =% =6,5/2 = 3,25mm

JuaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIIAIKHU:
Eciu by < 6 MM, G paBHO cpeaiHeMy AHaMETpy KOHTAKTHPYIOIICH MOBEPXHOCTH MPOKIAKH.

O +max [B’-,B”-,IG]
2
[upuHa, UCrob3yeMast IS ONpeaeeHs 6a30BOM KOHTAKTHON IIMPHHBI IPOKIAIKU Yepe3 bo, Ha OCHOBaHUH BO3MOKHOM
KOHTAKTHOW IIMPHUHBI MTPOKIIA KU

o =(87 + max{48; 21; 74}) / 2= 80,5MMm

M= w =(87-74)/2=6,5Mm

bazoBas koHTaKTHAS IIMpHUHA IIPOKIAAKH:

I
bp=— =65/2=3,25mMm
2
JuameTp OKpYKHOCTH IIPUJIOKEHHUS PEAKLIMHI CO CTOPOHBI TIPOKJIIA KK :

Eciu by < 6 MM, G paBHO cpeaiHeMy AHaMETpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

O + max [B’-,B”-,IG]
- 2
DddexTuBHAST KOHTAKTHAS IMUPUHA MPOKJIATIKH:

o =(87 + max{48; 21; 74}) / 2= 80,5MMm

hl:l €Clin hﬂ £6 MM

E-j'ﬁ ecmm Po 7 0y =3,25mm

Pacuém nacpyszok
IIpoekTHast 60JITOBast HATPY3Ka JUIS PACUETHBIX YCIOBHIA (11 HECAMOYILIOTHSIOIIMXCS TIPOKIIAI0K):
W.o=0785G% p+2-b-n-G-m-p =0.785*805%0,3541 +2*3,25%3,142*80,5* 3 *0,354:= 3548H
o :
Bennunna pactarvuBaronieii BHEITHEH CHUJIBI:
F, = OH
CXUMAONUMH Harpy3KaMu IpeHeOperaroT, ¥ B 3TOM ciiyyae Fa mpupaBHUBACTCS HYITIO.
Bremranii n3rndaromnmii MOMEHT:

Mg =0Hwm
W, =nb.G y =31427325%80,569=5,67110' H

OO6mmas pacueTHas TIIOIA b CEUCHUS OOITOB:

Jluct
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4. Mg

Wq +Fh + W

&g = max G . & | - max((3548 + 0 +4*0/80,5)/145; 5,6710° / 147,2] = 0,385310° M?
3

b

0 Shg

JuameTp ceyenus 0omra (WIMHIBKH) C YIETOM KOPPO3HUH:

dpc = 16 MM
[Inomans cedyenus G6onra (MMWILKK) ([0 BHYTPEHHEMY JMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fs =0,14410° m?
HJ‘IOIIIaL[L nonepeqﬂoro CCUCHUA 60J‘ITOB 110 BHyTpeHHeMy I[I/IaMepr p63L6LI NINn MI/IHI/IMaHLHOMy L[I/IaMepr CTep)KHS[Z

Ay =n-f, =47014410° = 0,57610° v

Pacuém oonmos(unuex).

YcnoBue mpoYHOCTH OONTOB:
An.< Ay

0,385310° m” < 0,57610° M
YciaoBue NpOYHOCTH BHINOJHEHO

Pacuém nanpsascenuii nepeozo ranya:
PaBHOzelicTByOLIAs aBIEHHS HA BHYTPEHHEH MOBEpXHOCTH (paHIa:

Hy, = 07z5.B2 o= 0.785 * 56 * 0,3541 = 871,8H

ITireqo momenTa mytst cuitbl Hp (rraHIsr HHTErPaIbHOTO THITA, I APYTHE, PACCIUTHIBACMbIC aHATIOTHYHO):

hp = C-B-81 - (125-56-10)/2= 29 5um

PaBHonelicTBYOIIAs JaBICHUS:

H=0785 G p =0785%80,5+03541 = 1801H

Paznura Mexay oOrieit paBHOICHCTBYIOIICH NaBJICHHS W PAaBHOJIEHCTBYIOIIEH Ha BHYTPEHHEH MOBEPXHOCTH (hiIaHIA:

©
g Hyp=H-H; =1801-8718= 929,7H
;[ PannanpHOE paccTosTHUE OT peakIuy MPOKIAIKH 10 OONTOBOM OKPY>KHOCTH:
¥
Q _
= b2 279 = (25-805)/2= 22,25
= A
é [Tneuo mist Harpysku Hy (MHTerpanbHbie (IaHIbl, a TAKXKE HHbIE, PACCUNTHIBAEMBIE aHAJIOTHYHO):
1[C-B _ —

= hp = —|=——+hg | =1/2*[(125-56)/2 + 22,25]= 28,38mum
<l 2 2
= Harpyska Ha npoknaaky (pasHuIa MeXy IPOEKTHON GONTOBOM HAPY3KOU U paBHOAEHCTRYIOIIEH IaBlIcHUs), B pacyér-
S HBIX:
0
E Hp=%W, —-H =3548-1801= 1746H

Bonrosoit unrepna:
%
o Bo=C =3142+125/4= 98 17um
st =TT ' !
= f
= HomuHanbHbIH ArameTp Ooita:
[a~]
;:(8 a=dy = 16 MM

Koadumment 6o1ToBOTO MHTEpBANA!
o]
s B
¢ Bap = max a1, g =max{1; (98,17 /(2* 16 + 17} = 1,415
= 2-a+t
3
=
5 X, = £ =10/1 =10
= =4

Koaddpunment
=
g =
=] ©
< E Jluct
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WV

5 ng=ﬂ-5-(gu +g1:] =0.5* (1 + 10) =5,5Mm
[a+]
;[ ﬁR=D.5-[ﬁ—B] =0.5 * (160 — 56) =52MMm
[¥a]
2 Tak Kak tEGWE,
E
é( Ay =Ap =52MMm

Eg = =17MMm
¥ )
> L E 1 |B =(52*17% *[1/3-0.21* (17/52) * (1 — =0,676410"
A Kap=|4y BR)|=--021| 2| |1-— 122 5 4
2 AR { S 2 A, 1z |, 1/12 * {17 1 52})] M
g
S| C-.=h = 22,5Mm
% DDG=GWg =5,5MM
M
= s

. {C 5 ) 1 Dpe 1 Do =(22,5*5,5) *[1/3-1.05* (5,5/22,5) * (1 — =0,28710°

b= Eep=Wc Dpey|o-105 | ——|l-— 1192 * {5,5 / 22,5)] o
3 3 ¢, 92 | o,

[onstpHbIii MOMEHT ceueHus ¢uianna (MHTerpaabHbIie (IaHIbI, ITIOCKKE (IIAHIBI C BTYIKOMN):
% I, =K 45 +Kpp =06764107 +0,28710° = 0,6792107 n*
e~ KOMHOHCHT MMPOCKTHOI'O MOMCHTA Ha (bHaHHG, KaK pe3yjibTaTt ﬂeﬁCTBHﬂ BHCIIIHECTO H3rn6a}omero MOMCHTa I/I/I/IJ'II/I OCCBOﬁ
8 CHUJIBI.
=
= I i, =4*0%*[0,2545107 /(0.3846 * 0,67920" + 0,2545107 =0H
=} I =4 M- . +F, ‘h * * *
= o E [D.EE%-IPH}[C—E-hD} 4 0D )] *[29,5/(125—2*29,5)] + 0 * 29,5 M

- Koadpumment MmomenTa aiist pacyeTa cBOOOTHBIX KOJIEIT:

=
S =
=l ©
< E Juct
8| = E-10K.00.00.00CPP 287
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hy = =P =, =(56* 1”2 =7,483mm

X, - hi =22,5/7483= 3,007
L]
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
F =0,2805
PacueTrHble KO3)HUITUSHTHI:
F
g = " =0,2805/ 7,483 =0,03749 Ivim
]
Ko =160/56 =2,857
B

2
T = E7d+8 5040 1gk) -1 (2,857 * (1 + 8.55246*|g 2,857) — 1)/ ( (1.0472 + 1.9448,857) * (2,857 — 1)) = 1,241
(1.0472 +1.9442 - K3 (K -1

CKA*1+855246 12K -1

136136 (K -1 (K13
Koaddurment d ast uHTErpanbHbIX (GIaHIECB:

= (2,857 * (1 +8.55246 * g 2,857) — 1) / (1.36136 * (2B5- 1) * (2,857 - 1)) = 2,153

8]

d= % ‘b, gi =2,153/0,003385 * 7,483 1 =0,476110° »*
te+l | t*

L=

+__ =(17*0,03749 + 1)/ 1,241 + 1%/ 0,476110° = 2,352
d

MoOMEHT MHEepIHH cedeHus (Iania npu u3rude (MHTerpanbHbie (GIaHIB! C BTYIKOMN):

4
g D074 -Lgp by ‘B _ 087442350+ 1+7,483 56/ 0,00338= 0,2545107 m*
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F; =1
]
Wsrubaronuii MOMEHT B pACYETHBIX YCIIOBHSX (BHYTPEHHEE IaBJICHHE):

I, = MHD ‘hp +Hp -hy +Hg -hG)'Esc +Mmj -Fs | =|((871,8 * 29,5 + 929,7 * 28,38 + 1746 * 22,25)1x415 + 0) * 1] "

Koaddurment nanpsoxenuit (Tabauma 4.16.5):

f=1

IIpomosnbHbIC HANIPSDKEHKS BO BTYJIKE, B PACUETHBIX YCIOBHUSIX:
foM,

YcnoBue npoYyHOCTH:

Sgeminfl 58,:258,,]

3 =1+%128,7/ (2,352 * 18* 56) = 9,776MIla

minfl 5.8 ;,2.5.8, ] =min{1.5*1384; 25 * 157,6)= 207,6MIla
9,776MIla < 207,6 MIIa, ¥YcjioBUe NPOYHOCTH BBHINOJIHEHO
PaauansHbie HaNpsbKeHUs BO (piaHIe, pacu€THbIE YCIOBUS:

(133-t-e+1)- M,
R = 3 =(1.33*17 *0,03749 + 1) * 128,7/ (2,352 *1756) = 6,25MIla
Lt*-E
YcnoBue npoYyHoOCTH:
Sg S8
6,25MIla < 138,4 MIla, Yc/10BHE NPOYHOCTH BHIMOJHEHO

K? gk
2

¥ =L-[D.EEE45 +57169
E-1

2
_KE7+1 = (2,857 +1)/ (2,857 - 1)

KacatensHble HAIIPsDKEHHS BO (JIaHIIE, PACUETHBIC YCIIOBHSL:
oIl
B = 3
t°-B
YcnoBue npoYyHoOCTH:
Sp €8,
7,592MI1a < 138,4 MI1a, YciioBre NPOYHOCTH BBINOJIHEHO

-Z-3p =1,959*128,7/(17*56) — 1,279 * 6,25= 7,592MIla

SH SR = (9776 +6,25)/ 2= 8,013MITa

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.
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2
YcnoBue npoYyHoOCTH:

S+
PHYOR oo
8,013MIla < 138,4 MIla, ¥YcjioBHe NPOYHOCTH BBINOJIHEHO

SHYST - (0776 +7,592)/ 2= 8,684MIIa
2
YcnoBue npo4yHoOCTH:

M<5ﬁ

8,684MIla < 138,4 MIla, ¥Yc/ioBHe MPOYHOCTH BBHITIOJTHEHO
BosrroBast Harpyska B yCJIOBHSAX MOHTaXa.

W, = [*é*m tiiy ] Sy = (0.385310° +0,57610°) /2% 147,2 = 7,07510° H
2
Wsrubaroniuii MOMEHT B YCIIOBHAX MOHTa)a (BHYTPEHHEE JIABIICHHE):

=7,07510" *(125-80,5) *1,415* 1/ 2= 2228H m

_ W [C-G) By K

£ 2
HpOL[OJ'ILHI)Ie HaHpSDKeHI/ISI BO BTyJ‘IKe, B YCJ'IOBI/ISIX MOHTAaXa.

=1/(2,857 — 1) * (0.66845 + 5.7169 * 2,857Ig 2,857 / (2,857— 1)) = 1,959

=128,7H

=1,279

E-10K.00.00.00CPP
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f-Id
=_ & =1%2208/(2,352*18*56) = 169,2MIla

L-gi B
YcnoBue npoYyHOCTH:

Sy Srmin{l 5.8 258,

nﬂn{l.i-&g (A5 Sng} = min{1.5 * 163,3; 2.5 * 183}= 245MTIIa

169,2MI1a < 245 MlIla, Yc/ioBHe NPOYHOCTH BHIMOJTHEHO
PaauanbHbie HANPsDKEHUS BO (DIaHIlE, YCIOBUS MOHTAXa!

(1.33-te+1) M,
R = 2 = (1.33* 17 * 0,03749 + 1) * 2228 / (2,352 * 1756) = 108,2MIIa
Lt*E
YcnoBue npoYyHOCTH:
PR S8
108,2MIIa < 163,3 MIla, Yc1oBHe NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpspKeHUst BO (IIaHIE, YCIOBHS MOHTAXA!

¥
Sr = - E = Hp =1959 %2228/ (17* 56) - 1,279 * 108,2= 131,4MIla
t*-B
YcnoBue Npo4YHOCTH!
ST S5

131,4MIla < 163,3 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO

SHHER = (160,2 +108,2) / 2= 138, 7MIla
2
VYcnoBue Npo4YHOCTH!

S+
“HTYER . g
138,7MIla < 163,3 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO

SHYST - (1692 + 131,4)/ 2= 150,3MIIa
2
YcnoBue Npo4YHOCTH!

M<5fg

150,3MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BHITIOJHEHO

Kecmkocmo ghnanya

- 1Sl pacUETHBIX YCIOBHUH:

KoadduumeHT xecTKOCTH AJIs HHTETPAbHBIX (DIaHIICB!

Kr=0.3

IMokasarens xectkocTr ¢uianna (MHTErpagbHbIe QIAHIbI, pACUETHBIC YCIOBUSL):

52.14-W M,

L-Ey -gi Kg h,

YcoBue KeCTKOCTH:

J<1.0

0,02271< 1.0

YcaoBue ;KECTKOCTH BBIIOJIHEHO

- JUUIsL yCJIOBUH MOHTaXa!
INoka3zarens xecTkoCcTH (uaHia (MHTerpanbHble (IIAHIBI, YCIOBUS MOHTAXA):

=(52.14 * 0,003385 * 128,7) / (2,352 * 1,898° * 12* 0,3 * 7,483) = 0,0227.

52.14-W M =
= (52.14 * 0,003385 * 2228) / (2,352 * 1,99° * 1°* 0,3 * 7,483) = 0,3743

= 7
L-Ey g7 Kg h,
YcmoBue JKECTKOCTH.
J<1.0

E-10K.00.00.00CPP
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0,3743< 1.0
YcaoBue jK€CTKOCTH BBITIOJTHEHO

Pacuém nanpsasycenuii 6mopozo ¢nanya.
PaBHOe#icTBYIOMIAS aBICHUS HA BHYTPEHHEH MMOBEPXHOCTH (DIIaHIA:

Hy =0785-B%.p =0785*29+03541 = 233,8H

ITreqo momenTa mytst cuitbl Hp (rraHIsr HHTETPaIbHOTO THITA, I APYTHE, PACCIUTHIBACMbIC aHATIOTHYHO):

hp = C-B-81 - (125-29-235)/2= 36, 25mm
2

Pazaura Mexay oOrieit paBHOICHCTBYIOIICH NaBICHHS W PAaBHOJIEHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (hiIaHIA:
Hp=H-H, =1801-2338=1568H

IIneuo JJI1 Harpy3Ku HT (I/IHTel"paJ'ILHI)Ie (bHaHIII)I, a TaKXXC MHBIC, paCCUUTBIBACMbIC aHaHOI‘I/I‘IHO):

hp = 15 [¥+hs } =1/2 * [(125 - 29) / 2 + 22,25]= 35,12mm

Koadpumment 601ToBOTO MHTEpBANA!

Beop = max il |I Bs =max{1; (98,17 / (2 * 16 + 2133 = 1,361
2-a+t

X, = B =235/14,5 =1,621
20
Koadpunment
hy =B g, =(29%145)% =20,51mm
h _ _
K= = =22,5/20,51 = 1,097
0
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
F=0,774

PacueTHbIe KO3 PUIMESHTHI:

g=— =0,774/20,51 =0,03774 Ivim

K = ﬂ =160/29 =5,517
B

K20l +8.55246 1gK) -1

= = (5,517 * (1 + 8.55246*g 5,517) — 1)/ ( (1.0472 + 1.9448,517) * (5,517 — 1)) = 0,8177
(1.0472 +1 9448 KK -1

T=

CKA*1+855246 12K -1
136136 (K -1) (K -1
Kosdpdunuent nanpspxenuii (Tadauna 4.16.5):

VvV =0,2141
Koaddurment d ast uHTErpanbHbIX GIaHIEB:

u = (5,517 * (1 + 8.55246 * 19 5,517) — 1) / (1.36136 * (5B 1) * (5,517 -1)) = 1,229

d= % ‘h, - gg =1,229/0,2141 * 20,51 * 14%5 = 0,2475104 M

toe+l 7

= 4+
T d
MoOMEHT MHEPIMHU cedeHus (IaHia npyu u3ruoe (MHTerpaibHble (IIAHIBI C BTYIKON):

L =(21*0,03774 + 1)/ 0,8177 + 21 0,247510* = 2,566

2
I= 00274 -L.gy-hy B 0.0874 * 2,566 * 14,5 * 20,51 * 29 / 0,214= 0,13210° m*
v
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G oz = 1.5- (En +E1:| =0.5 * (14,5 + 23,5) =19Mm

Ao =05[A-E) =0.5 * (160 — 29) = 65,5mm
Tax xak tEGWE,
Ay =dy = 65,5mMm
Ep=t =21mm
4
1|1 Eg 1 [Bg =(65,5* 21 * [1/3 - 0.21 * (21 /65,5) * (1 — _ 6 4
K = |4, BL) §_0_21.[r]. 1_5{H_ 1122 (o1 ] 65 5 =0,161410° M
o o
Co=h = 22,5mMm
DDG = Gmg =19mm
4 7
3 1 Do 1 |Dpg =(22,5*19) * [1/3 - 1.05 * (19 / 22,5) * (1 — = (-0,850310
KI:I:-=(C|:'DDG)' 5-1-':'5'[,:—]' l_ﬁ{c } 1/192 * {19/ 22,59 ) M
C C

[MonspHbIi MOMEHT ceueHus (iranna (MHTErpaibHbIe (IAHIBI, TTIOCKHE (IIAHIBI C BTYIKOH):

I, =K 45 +Kpp =0,161410° +(-08503107) = 0,7636107 "

Kommonent MMPOCKTHOI'O MOMCHTA Ha (bHaHHe, KaK pe3yjibTaTt ﬂeﬁCTBHﬂ BHCHIHECTO I/I3FI/I6a}OIlIeF0 MOMEHTA U/UIH 0CEBOM
CUJIBI:

I hy =4*0*[0,131:10° / (0.3846 * 0,76340" + 0,13110° =0H
M. =4Mg- : +F, bk * —2* *
o8 E {D.EEAM -IP+I} [C—E-hp} s BD )] *[36,25/ (125 — 2 * 36,25)] + 0 * 36,25 M

Wsrubaronuii MOMEHT B pACYETHBIX YCIIOBHSX (BHYTPEHHEE IaBJICHHE):

= |((233,8 * 36,25 + 1568 * 35,12 + 1746 * 22,25)1361 + 0) * 1 = 139,4
M, =[Hp hp +Hy -hr +Hg -he) Bge +M,, ) Fs| | H ot

Koaddurment nanpsoxenuit (Tabauma 4.16.5):

f=1

ITpomonbHbIC HANIPSDKEHUS BO BTYJIKE, B PACUETHBIX YCIOBHUSIX:

i

=
L-gi ‘B

YcnoBue npo4yHOCTH:

Sy S minfl 5-85;2.58,,]

3 =1*139,4/ (2,566 * 235* 29) = 3,391MIIa

minfl 5-3; 253, 1 =min{1.5%1384;2.5*158,2}= 207,6MIla

3,391MlIla < 207,6 MIlIa, ¥YciioBHe MPOYHOCTH BBHITIOJTHEHO
PaguanbHble HAPSDKCHHS BO (pIaHIle, pacu€THBIC YCIOBHS:

(133-t-e +1)- M,
R = 112 =(1.33*21*0,03774 + 1) * 139,4 / (2,566 * 2129) = 8,722MIla
I Rl
YcnoBue npo4yHoOCTH:
dp 28,
8,722MIla < 138,4 MIla, ¥YcjioBHe NPOYHOCTH BBHINOJIHEHO

1
E-1

=1/(5,517 — 1) * (0.66845 + 5.7169 * 554719 5,517 / (5,517— 1)) = 1,119

2
Y = -[0.66845 +5. 7169 -%

2
_E7+1 = (5517 +1)/ (5517 —1) =1,068
K2-1
KacarebHble HANPSOKEHUS BO (DIIAHIIE, PACUETHBIE YCIIOBHS:

Jluct
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T M

S = 7 E:D -Z-3p =1,119*139,4/(21* 29) — 1,068 * 8,722= 2 ,875MIIa
1.

YcnoBue npoYyHOCTH:

dp S84,

2,875MIla < 138,4 MIla, YcioBue NpOYHOCTH BHINOJHEHO

SHYSR = (3301 +8,722)/ 2= 6,056MIla
2
YcnoBue Npo4YHOCTH!

3 =5
PHYOR oo
6,056MI1a < 138,4 MIla, YcaoBue NpOYHOCTH BHINOJHEHO

SE+ST - (3301+2,875)/ 2= 3,133MIla
2
VYcnoBue Npo4YHOCTH!

m‘:sﬁ

3,133MIla < 138,4 MIla, ¥Yc/ioBHe MPOYHOCTH BBHITIOJTHEHO
Wsrubaronuii MOMEHT B YCIIOBHAX MOHTa)a (BHYTPEHHEE JIABIICHHE):

i W, (C-G) By F

E 2
HpOL[OJ'ILHI)Ie HaHpH)KeHI/IH BO BTyJ'IKe, B YCJ'IOBI/ISIX MOHTAaXa.

=7,07510" *(125-80,5)*1,361*1/2= 2142H m

£.M,

L-gi B
VYcnoBue Npo4YHOCTH!

Sy Srmin{l 5.8 258,

Sg =1*2142 /(2,566 * 23,5 29) = 52, 12MIla

min{l.i-ng (A5 Sng} = min{1.5 * 163,3; 2.5 * 183}= 245MTIIa
52,12MlIla < 245 MIla, ¥YcioBue MPOYHOCTH BBHITIOJTHEHO
PaguanbHple HANPSDKCHKS BO (DJIaHIE, YCIOBHS MOHTAXA!

(1.33-te+1) M,
R = = =(1.33*%21*0,03774 + 1) * 2142 / (2,566 * 21 29) = 134,1MIIa
Lt*E
YcnoBue npoYyHOCTH:
PR S8

134,1MIla < 163,3 MIla, YcaoBue NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsoKeHUs BO (DIIAHIIE, YCIOBHS MOHTAXA!

W
3p = 3 E_ Z By =1119*2142/ (21* 29) — 1,068 * 134,1= 44,19MI1a
1B
VYcnoBue Npo4YHOCTH!
ST S5

44,19MTIla < 163,3 MIla, ¥Yci10BHE IPOYHOCTH BBHIMOJTHEHO

SHASR - (5212+134,1)/2= 93 1MIla
2
YcnoBue Npo4YHOCTH!

il - S
93,1MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJTHEHO

SHST (52,12 +44,19)/ 2= 48,16MIla
2
YcnoBue Npo4HOCTH!

E-10K.00.00.00CPP
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SH +ST
——— =3
&

48,16MIla < 163,3 MIla, ¥Yc10BHe MPOYHOCTH BHIMOJTHEHO
YciaoBue NpOYHOCTH BHINOJHEHO

Kecmkocmo ¢hranuya

- 1151 pac4ETHBIX YCIIOBHIL:
INoka3zarenb xecTKoCTH (uaHia (MHTerpaibHble (IaHLbl, pacYETHBIC YCIOBUS):

F2.14-W M
L-Ey, -8 Kz b,
VcnoBue KeCTKOCTH:
J<1.0
0,002474 1.0
YciaoBue :KECTKOCTH BbINMOJHEHO

- ISl yCIIOBU MOHTaXa!
IMokazarens xectkocTr ¢uianna (MHTErpagbHbIe QIAHIBI, YCIOBUS MOHTAXKA):

=(52.14 * 0,2141 * 139,4) / (2,566 * 1,84%° * 14,5 * 0,3 *20,51) = 0,002474

Ji14-V .M,

I= 2

L Ey g Kg B,
VcnoBue JKeCTKOCTH:
J<1.0
0,03621< 1.0
YcaoBue ;K€CTKOCTH BBITIOJTHEHO

=(52.14 * 0,2141 * 2142) / (2,566 * 1,99 * 14,5 * 0,3 * 20,51) = 0,03621
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Kpbimka DN50

Pacuér na nmpounocts mo 'OCT P 52857.4-20041 T'OCT P 52857.2-2007

UcxoaHble gaHHbIe

ITapameTpsl KPBIIIKH!

Marepuai: 09I'2C(KI1265) Gr.
TonuHa CTEHKH, S 21Mmm
[TpubaBka At KOMIEHCAIIMA KOPPO3UHU U IPO3UH, G 4 MM

IIpubaBka 1st KOMIOCHCAIMM MUHYCOBOTO Jomycka, G 0,8mm

IIpubaBka TexHONOTHYECKAS, C3! 0 MM

CymMa npr0aBoK K pac4éTHOW TONIIMHE CTCHKH, C! 4,8Mm
TonuyHa B MecTe NPOKIAIKH, S 20 MM
TounuuHa BHE yIULIOTHEHHUS, S3! 16 MM

HaumeHbIvii AuaMeTp Hapy»KHON yTOHCHHOH yactd, D, 87 Mm

HapyxHblii auamertp Kpbiku, Dy: 160mMm
ITapametps! duianua:

Tun ¢anua: IIpuBapHbIe BCTBIK
Hcnonnenne ¢nanna: BricTyn-BrnaanHa

Iuametp 60mTOoBOM OKpYy*x)HOCTH, Ds: 125MM

Marepuan Qiaanma; 092C(KI1265) Gr.
CMeXKHBIH /IEMEHT: [Marpydox TW DN50
Marepuain cMEKHOTO JIEMEHTa: 09'2C(KI1265) Gr.
TonumHa CTEHKU CMEKHOTO AJIEMEHTA! 10mm

Buyrpennwnii nuamerp ¢uanmna, D: 48mMm

Hapyxusiii nnamerp ¢uanna, D, 160mm

Tonmuua ¢anna, h: 17Mm

Cymma niprubaBoxk, C: 4mm

JIiMHa KOHMYECKOM YacTH BTYJIKH, | 22,5MMm

Jluct
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JlTiHA [UITHHAPUIECKOM YacTh BTYIIKH, | 5,5Mm

ToumuHa MAIMHIAPUYECKON YaCcTH BTYJIKH, $: S MM

ToumHa KOHUIECKOW YacTH BTYJIKH, S 14 MM
Pamuyc nepexona, r: 5MMm
HInunbkmu:

Marepuai: 35X

Hapyxusiii quamerp, d: 16mMm

KomnuectBo, N: 4

KonTtpons 3atsokku: Her

IIpokaanka:

Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEpKaBEIOMIEH cTamn
Tonmuna, h: 3,2MM

Hapyxusiii nnamerp, D, 0 87 Mm

Mlupuna, b, 6,5Mm

KoadhpummeHT mpouHOCTH CBapHOTO IIIBa:

P =1

Pacuér B pac4éTHbIX yCI10BUAX

YcinoBus HATPYKEHUS !

PacuérHoe BHYTpeHHee n30pITOuHOE naBienue, P: 0,3531MIIa
PacuéT ¢hnaHua no NOCT P 52857.4-2007:

Csoiicmea mamepuana 601moe (wnunex)

Temneparypa Gonros (mmuiek), t;: 102 °C
HomuHanbHbIC HOMyCKaeMbIe HAPsDKEHHs it Matepuaia 35X npu remneparype T = 102 °C :

[0]le= 229,5MIla
Momyab MpOa0IpHOM yIpyrocTH st MmaTepraia 35X mpu remmeparype T = 102 °C:

Es= 2,14910° MIla
Koaddunment nmnelinoro pacimpenus st marepuana 35X npu remneparype T = 102 °C:

a,= 0,13410" °C
HomunanbHble nonmyckaemble HanpspkeHus i1 Matepuana 35X npu temneparype T = 20 °C :

[0]%= 230MIla
Momyab MpoaoIpHOM yrpyrocty st maTepuaia 35X mpu remmeparype T = 20 °C:
E*%= 2,1810° MIla

Ceoiicmea mamepuana cmexcnozo rnemenma paanua 2 Illampyoox TW DN5SO
Honyckaembie Hanpsikenus 1t Matepuana 09 2C(KI1265) Gr.npu temneparype T = 120 °C pacuérHble ycioBus):

[0]w= n*min( Rex / ey R / Mgy Ruyacn / Ny Rogonew / Ny) = 1*min{206,8 /1,5, 403/ 2,4; -/ = -/ -}137,9MI1a
Homyckaembie Hampsipkenus 1t Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycnoBus):

[0]°.= n*min( Res/ Nr; Ru / Me; Ruvaene / Ng; Rov o / Ny) = 1min{245 / 1,5; 440/ 2,4; -/ = -/ }-163,3MI]a

Ceoiicmea mamepuana ¢aanya
Temmeparypa ¢uanra (konbia), ty: 115,2 °C
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C(KI1265) Gr.opu temneparype T = 115,2 °C flacuérHsle ycnoBus):

[ale= n*min( Rex / nr; Ry / ne; Royaee / Ny Ry o / 1y) = 1*min{207,6 /1,5; 398,7 /2,4; -/ = -/ -F138,4MlIla
Mopuyse npoaosbHO# ynpyroctu st matepuana 09 2C(KI1265) Gr.npu Temneparype T = 115,2 °C:
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E,= 1,89510° Mlla
Kosddunment nuneiinoro paciuupenus s marepuana 09'2C(KI1265) Gr.npu temmeparype T = 115,2 °C:

a,= 0,11910* °C
Honyckaemble Hanpsokerus 11 Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C pacuérHble yCIoBus):

[6]1%%= n*min( Rex/ n; R/ Ng; Rovaev / N Rog o / M) = 1*min{245 /1,5, 440/ 2,4; — | —; — 1 -}=163,3MITa
Monyis npogossHO# ynpyrocty mist matepuaia 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E*%= 1,9910° MIla

Xapaxmepucmuxu npokiaoKu:

Y nenbHoe naBne-  |[[lomyckaemoe yaesb- Y ciioBHBIIM MO-

Kosdpu-niment
H1e 00KaTus HOE J1aBJICHUC 6catis K ITyJIb COKATHS
Ooscy MI1a q], MIla ., MIla

Tun u Matepuan mpo- Kosddurment
KJTa KA m

CrinpajbHO-HABUTAs C 3 69 - - -
TeHTOM 13 HepKaBeIoIIeH
cTaau

DddexTuBHAS IHPHUHA TPOKITAIKH:
by = 6,5Mm

=
{h,:, = b npu Brg =150 MM

b .
b =3 %" ||b mou = MM
IIpumeuanue: 0 = P

Pabounii HapyKHBIH THaMETpP MPOKIATKH:

Dpg = 87mMm

Cpennuit 5 QeKTUBHBIA AUAMETpP MPOKIIAJIKH:

Dy =Dgp —bg =87-65=80,5um

I[Hf[ METAINYECKUX U aCOOMETAIIINYECKHIX MIPOKJIAAOK Y, = 0.

Pacuémmnuie napamempol 601mos (winuex).
PaGouas juHa 60aTa (WIMUIBKH):
Leg=h+s,+h, = 20+17+3,2=40,2um
ITnomaas ceyeHus UMUK (10 BHYTPEHHEMY TMAMETPY PE3bObI):

fo =0,14410° m°
DddexTuBHAS ATMHA TMTATHKY:

Lg=Lg+056-d = 40,2+056*16=49,16mMm
ITomaTauBOCTE HMINKIIEK:
L

= z = 49,16/ (2,18.0°* 0,14410°* 4) = 0,3915106 mM/H
Ei fon

¥e

Pacuémmnvie napamempol KpbluiKu.

D
Kup = D—H =160/80,5 =1,988
Ot

Jluct

19746.4

MuB. Ne moi.

Wzm) Jlucr Ne nokym. Ionmn. JHara

E-10K.00.00.00CPP 296|




067 [K2 - +8.55 1K, )-1]
Yap T o 7| =067 (1,988 (1+855*Ig(1988)) - 1))/ (1,988 - 1) *[a8F - =
(-Kkp -1y Klfp —1+01 257 K:Ep +1- [_1] 1+ (1.857 * 1,988+ 1) * (21 / 20§]) 0,7014
e

Moy npogossHO# ypyroctu mist matepuaia 09 2C(KI1265) Gr.npu remnepatype T = 20 °C:

E?,= 1,9910° MIla
VYrnosas noaaTiIMBOCTh KpLIIIIKI/IZ

*p

Yip = =35 5 =0,7014/(1990°* 20°) = 0,252410* °/H m
EBP 'Sg

Pacuém nacpy3ox:
PaBHozeiicTBYIOIIAs JaBICHUSA:
Qn=0785 D2, -p = 0785+ 80,5*0,3531 = 1796H
Ycunnue Ha IPOKIIAAKE B paCUETHBIX YCIOBUAX, HEOOX0IMMOE JIJIsl 00eCTIeUeHUSI TEPMETHIHOCTH.
Fo=1-Dg-hy-m ol = 3142+805%65%3* 03531 1741H
YCI/IHI/IC, HGO6XOL[I/IMOG JJI1 CMATUA TIPOKIIAZIKU TIPU 3aTsKKE:

Frew=05 7D By Ao = 05%3,142%80,5*65%69=5,67110" H

gl g2

!
N=%¥n +¥s +¥4 + ¥y
K03(1)(1)I/IHI/ICHTLI JKECTKOCTH JJIs1 (bHaHHGBOFO COCAUHCHMUS C KprIIIKOﬁ, Harpy>K€HHOI'o BHyTPpECHHUM JIABJICHUEM .

= 0+0,391510° + 0,252410* * 22,25+ 0,236610* * 22,25 = 0,8]_41106 mm/H

I (pe thy Wb
il

PacuérHas 6oaTOBas Harpyska npu 3aTsKKeE, HGO6XO,HI/IMa${ I T€pMETU3alluu B paC‘IéTHLIX YCJIOBHUSIX:

=1 = 1-(0-(0,23680"* 11,03 + 0,252410* * 22,25) * 22,25)/0,81410° = 1,392

<
5 Poy=o-Qn+Ry =1392%1796 + 1741= 4242H
E CymmapHas mwiomais cedeHus 001ToB (IMUICeK) M0 BHYTPEHHEMY AUAMETPY PE3bObl HIIH CEYCHHUIO HAUMCHBILETO Ha-
2 MeTpa:
E
é[ Ag=n-fy = 4%014410° = 0,57610° m°
Pacuérnas GonToBas Harpyska npH 3aTsKKe, He0OX0JuMast s 00XKaTHs MPOKIAIKH U MUHUMAJIBHOTO HAYaJIbHOT'O HATS-
- JKEHUSI OOJITOB:
=
\© [ . 2@] - 04+ = - o
= Py = max Pogye: 04 A [o]2'] = max(5,67110'; 0.4 %0,57610%* 230 = 529910} = 5,67110° H
%
;;S Pacuér 0e3 yuyera CTeCHEHHOCTH TeMIepaTypHbIX Aedopmanuii
2 Pacuém 6onmos(mnunex).
= KoaddurmeHT yBenanueHns: JOMyCKaeMbIX HAMPSDKEHUI npH 3aTsKKe: § = 1,2
~ Kosdpunuent ycnosuit padotsr: Ky = 1
§ Koadpuuuent ycnosuit atsxku: Ky, = 1
oa JormyckaeMble HAPSDKSHUS 115 GOITOB (ILIIICK) IPH 3aTSDKKE!
< [DE=§'KFP'K}‘3'KYI"[D]§D = 12*1*1*1*230 = 276 MIla
§ BontoBas Harpys3Ka B yCIOBHSIX 3aTSKKH:
=
2 P =maxF, Bl = maq4242;56700'} = 5,67110" H
E[ VcnoBue NPOYHOCTH IIPH 3aTSIKKE:
=) pX
= g =——= |3
an Sy
=
al =
=] ©
< E Jluct
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Pil'l'li
Og1 = —— = 5,67110'/0,57610° = 98,46MIla
"'é""E
KpyTsiiuii MOMEHT IpH 3aTskKe 60ToB (HInuiek) 6e3 cMa3Ku Ipu Og < 120MIla:

M

My = DI3.PE L. 0.3*5,67110'* 16 /4 = 68,05H m
1

INpu Hanmu4uu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M, = 51,04H m
98,46MlIla < 276 MlIla, ¥YcjioBHe NPOYHOCTH BBHITIOJTHEHO
JonyckaeMble HanpsiKEHUst J1Jist 001TOB (LIMUIIEK) [TPU PACUETHBIX YCIOBHSIX

[oF = Ky Koz Kor o], = 1*1*1+2295 =229,5MIla

Bostoast Harpy3ka B pacu€THBIX YCIOBUSX:

PP =PMifl-a)Q, = 567110 +(1-1392)*1796= 560110 H
YcnoBue mpoOYHOCTH B PACUETHBIX YCIOBUSX:

Pg
Ogz = z £ ['3]1;

PP
Ogg = —— = 5,60110'/0,57610° = 97,24MIla

6

97,24MIla < 229,5 MIla, ¥ ciioBHe MPOYHOCTH BBHITIOJTHEHO
BorroBast Harpy3ka B yCIOBHSAX 3aTSKKH:

Pl =max(F, B, = max{4242;5,6710'} = 5,67110° H

YcnoBue MpOYHOCTH TIPH 3aTSIKKE!

P]‘l‘[
Tg = ﬁ—si [.:]’5“
6

Fr - 5,67110'/0,57610° = 98,46MII
Ogl = ﬁ— - 9 s = y a
&
KpyTsiiuii MOMEHT IpH 3aTshkKe 60ToB (HInuiek) 6e3 cMa3Ku npu Og < 120MIla:
P;‘ -d
=03 = 0.3%5,67110'*16/4 = 68,05H m
1

M oy

Ilpn nanmanu cmasky BenmuanHa My, cHmkaetcsa Ha 25%m cocrasmster 0.75*M, = 51,04H m

Pacu4éT KpbIWKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

KoadduureHT ocnabaeHus a1 THUIL, HE UMeronux otsepcetuiit Ko = 1.0

Temnepatypa ¢pnanua (konbua), ty: 115,2 °C

Ceoiicmea mamepuana KpoluiKu
Jonyckaemble Hanpsokerus 11 Marepuana 09 2C(KI1265) Gr.upu temneparype T = 115,2 °C fjacuérHbie yCIoBHs):

[0]w= n*min( Rex/ nr; R/ Me; Royacne / Nig; Rovonew / Ny) = 1*min{207,6 /1,5, 398,71 2,4; -/ = -/ -}138,4MIla
Moy npomoibHO# yrpyroctd st matepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C:

Eo= 1,89510° MIla
Koaddurument nuneiiHoro pacumpenus 1 marepuana 09 2C(KI1265) Gr.npu temneparype T = 115,2 °C:

0= 0,11910* °C
Honyckaembie Hampspkenus 1t Mmatepuana 090 2C(KI1265) Gr.opu temneparype T = 20 °C pacuérHbie ycnoBus):

[0]°%= N*min( Rex/ nr; Ruvi / Ns; Ruyacne / Ng; Rovonen / Ny) = 1*min{245 / 1,5; 440/ 2,4; -/ = -/ -}-163,3MI1a
Mopayse npoaosbHO# ynpyroct At Matepuana 09 2C(KI1265) Gr.npu temneparype T = 20 °C:

E*,= 1,9910° MIla
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JlHuwa u KpoluKu ¢ 00ONOSIHUM EIbHBIM KPACGLIM MOMEHMOM, HAZPYHCEHHbLE U3-
ObIMOYUHBIM OaéeHUEeM

PaBHonelicTBYIOIIAs JaBICHUS:

.0
Dy =f:'-’JI 4“‘ = 0,3531*3,142* 805/ 4 =1797H
_ 1
? g 20 g0 g0 _ 1/(0+0,391510°*2,1810° / 2,14910° + (0,236610* * 1,9910°/ = 1,18910°
Vo F Vs —— T 'iﬂﬁp H [t T 1,89510° +0,252410%* 1,9910°/ 1,89510°) * 22,25) H/mm
E

& E B EBP
Harpyska ot TemmiepaTypHBIX aedopmarimii:

1,18910°* (0,11910" * 20 *
NN, 0 JoH 0 i 0.W _ (115.2-26C) +0,11910°*17 =
Qy = '?"{1@ b '(tclﬂ‘z':' C}Jf% b '(tclﬂ - 20 c)— Gy {h +h ) (ts -0 CD = % (1152-26C)-0,13410°*  1523H
(20 +17) * (102 - 2tC))
Pacuérnas 601TOBas HATPy3Ka IIPH 3aTSKKE, HEOOXOAMMAs IS TEPMETH3ALMH B PACUETHBIX YCIOBUSAX:

1,392 * 1796 + 1741 = 4242
oy +Ry
ax
o, +E -0,

BoustoBast Harpy3ka B pacu€THBIX YCIOBUSX:

Pgr=m =max{ 13921796 + 1741 — 1523 = 271}~ 4242H

p_pl _ 567110 + (1—1,392) * 1796 + = 5,7531("
PE _PE +|;1_D:’:I'QI[+QT. = 1523 ( ) H
PP
y=_= = 5,75310"/ 1797 =32,02
oy
|
143y [ : - 1]
D =041*[(1+3*32,02*(125/80,5-1))/ (125
Kg=041- CII 20 5)]1/2 [( ( NI =242
Dy '
g
S Den
= HapyuieHo ycioBre NPUMEHUMOCTH PACYETHBIX (OPMYIL:
[¥a]
81— C
s 1" "<n11
= P
é B 3TOM Ciy4ae nonpaBouHbii K03(GUUMEHT IS JOIyCKAEMOTO JaBJICHUS:
213
= Kp= 5
9 8 - =2.2/[1 + (1+ (6*[21 —4,8] / 80,5 )] = 0,8568
St 1+, 1+|6-
2 Dy
é JlommyckaeMoe naBieHHE:
~ 2
<! [b]- _ 87 | [o]e- K, =(21-48]/[L*242*805]f* 1384 *1*0,8568= 0,82MIla
p Kq Ke Dy
= 0,82MITa > 0,3531 MITa
s 3akmoucHue:. Y eJa0BHe NPOYHOCTH BLINOJIHEHO
L
,Zlnuma U KpblUiKU, HAZPYIICEHHbLE u36blm0qulM anﬂenueM
s PacuérHas TonmHa CTEHKH ¢ YI€TOM NMPUOABOK:
=
= sp+o=Kg Ky Dp- LK +C =2,42*1%80,5 *(0,3531/[1*138,4 *0,8568fj + 4,8 = 15,43mm
2 ¢-[q]: ]
E[ 15,43mMm < 21 Mm
é 3akmrodenue:; Y JI0BHEe NPOYHOCTH BbINOJHEHO
=
S =
=] ©
< E Jluct
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K,;=03% -1 =0.8*[125/80,5 — 1}? =0,5948
DE:L'[
FP pn

& = max [ ’; ,—=— b =max{5,75810'/ 138,4; 567110/ 163,3} = 0,415710° M’
o] [o]

PacuérHas TonmuHa KPHIIIKK B MECTE YIUIOTHEHHS ¢ YI4ETOM MPUOABOK:

0.6
sgp + 0= max {I{? afid; -cI:}+ ¢ =max{0,5948 * 0,41520° ¥2 0.6 * 0,415710°/ 80,5} + 4,8 = 16,93mm
CIT.

16,93mMm < 20 MM
3akroueHue: Y CJ10BUe MPOYHOCTH BHIMOJTHEHO

. D
K,=03%. }D_3—1 =0.8*[125/87 —1}2 = 0,5287
2

Pacuérnas TOJIIIMHA BHC 30HbI YIUIOTHCHHS C y‘IéTOM HpI/I6aBOK:

' 0.a
S. +0=hate s NE —-% -+ =max{0,5287 * 0,41510°*2 0.6 * 0,415710°/ 87} + 4,8 = 15,58mm
i 7 D

2
15,58mMm < 16 MM
3akmoveHne. Y cJIOBHE MPOYHOCTH BBIMOJIHEHO
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Pacuer pyHIaAMEHTHBIX 00JITOB HA MPOYHOCTH OT ACHCTBHUS 0CEBOM PACTS-
rUuBaIonIen CUJbl

Pacyer Ha mpo4HOCTH ()YHIAMEHTHBIX OOJITOB MPOBOAUTCS HA YCIOBUS BCIUIBITHS [TO3EMHOTO TOPH30HTAIBHOTO COCYAa
Ha CceIOBBIX omopax Ha ocHoBanuu CIT 16.13330.2011.

HcxoaHble JaHHbIE

[110THOCTB FPYHTOBBIX BOA Ve = 1,010° H/vm®
Teoperndeckuii COOCTBEHHBII BeC cocyia G= 2410" H
BHyTpeHHHI AHAMETp anmapara D= 3000 MM
PacuerHas nnunHa annapar L= 7500 MM

ITapameTps! GpyHIaAMEHTHBIX 00JITOB

HomunaneHbIl tuameTp 60JTOB d= 24 MM
Martepuan 001TOB 09ra2c
KonmdaectBo 60ToB n= 8

ITnomanp ceueHus pe3pbOOBOM YacT 00JITa HETTO - 2
(o CIT 16.13330.201 Ta6umma I.9) Aon 353 e
PacueTHOe conpoTHBieHUE OoTa R = H/vni
(o CIT 16.13330.201Ta6uua I'.7, Ta6nna T'.8) bt 245
Kosdduuuent ycaosuii paGoTs Ve = 0,9

<
3 Pe3yabTaThl pacuera Ha MPOYHOCTH PYHTAMEHTHBIX 00JITOB
=
2 2
13 PesynbTHpyIOmas BepTUKaNIbHash Harpy3Ka, BEI3BaH- _ DL _
= Hasi BCIUIBITUEM I0I3€MHOTO COCYa N =125/, 039G = 44710 H
<
Ipu N < O mpoBeeHKE pacueTa Ha MPOYHOCTH (PYHIAMEHTHBIX GOJITOB HA YCIOBUS BCIUIBITUS HE TPEOyETCS.
¥
> PacueTHOe yCUIIME IPU PACTSHKEHUH, KOTOPOE MOKET — [ —
g OBITH BOCIIPHHATO OJHUM GOITOM N = Ry, o e 7,7810' H
8 N
E MuHHIMaIbHOE HEO0X0IMMOE KOJIMYECTBO OOJITOB N_ = 5,74
> bt N
2 YcnoBue pOYHOCTH nz— BBIIOJIHEHO
S| N,
=
[a~]
™
m
o]
e
[a~]
=
=
¥a]
Q
=
E
=
S
=
=
ol =
=] ©
< E Jluct
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HHX CTaTHYECKHX Harpyskax Ha IITyLep.
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