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Pac4éTr Ha MPOYHOCTH COCYIAA

HaumenoBanue anmnapara Emkocts EJI-2

HazBanue ycTaHOBKH: VYcranoska JI-24/6. Tutyn 20/1
HawnmenoBanme oObeKTa: OAO "Cnasued1p-SIHOC"
Cocyna, comgeprkaiunii pabouyto xxuakocts: [a

Bun ucnerranuii. I'mppoucnipiTanus
IIpoGHoe naBieHue: 0,5 MIla
Y4€T ceiCMUYECKUX HArpy30K: Her
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OCHOBHBIE YJIEMEHTBI

UcxogHble AaHHbIe

CBoHBIE TA0JIHIIBI

(DneMeHT Marepuan [[{uamerp, MM [Tonmuza lnvHa (Beico-  [CymmapHas npu-  [Koadd. npounoctu
CTEHKH, MM Ta), MM 0aBKa, MM CBapHOTO IIIBa
UTaume smmuntaye-  0912C 2000 16 576 17,2 n
CKOE
OGeuaiika mumunag- [091°2C 2000 16 3380 a il
prueckas
Pe3yabTaThl pacuera
Pac4yétHble ycnoBus
(DeMeHT PacuetHas TeM- |[PacueTHoe naB- [lomyckaeMmble Ha- |PacueTHast Jlommyckaemoe Y crmoBHe
epatypa, °C nenue, MIla npsoxkenus, MIla ronmuHa ¢ y4. [1aBiaeHue, MIla [npouynocTu
MpruOaBOK, MM
UTauime smoun- 200 0,3532 165 0,342 1,449 BBLITOJIHEHO
THYECKOE
OGeuaiika 1u- 200 0,3532 165 6,143 1,968 BLITTOJIHEHO
MUHApUIecKas
<
=
g
= PacuyéTHble ycnoBus (HapyxHoe aaBreHue)
35
=
g (DeMeHT Pacuernas Temne- [PacuerHoe naene- |[lonmyckaemble Hanps- [PacueTHas TonuHa |YciaoBHE
= parypa, °C Hue, MIla penust, MIla C y4. IpuOaBOK, MM  [IPOYHOCTH
\S Taue amnuntaye- 200 (-0,15) 165 12,52 BBITIOJTHEHO
= CKOE
S O0euaiika nunusa- 200 (-0,15) 165 14,16 BHITIOJIHEHO
o nyecKast
T
=~
<! YcnoBusa UcnbiTaHUA
M
T
=
. (D]IeMEHT PacueTHOE 1aBIIe- UTonyckaemble Hampsbke-  [PacdeTHast TOJIIKHA C y4. 'Y cioBre pod-
§ Hie, MlIla Hyst, MITa MpHUOaBOK, MM HOCTH
m
JTHUIIE SIUTATITHY - 0,5423 72,7 0,19 BHITIOJIHEHO
g CKOE
¢
= Oo6euaiika muwmHaApu- [0,5423 72,7 5,991 BBITTOJTHEHO
R ueckas
&)
=
=]
=
e
=
=
ol =
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o
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HlTtyuepa

UcxogHble AaHHbIe

(OneMeHT Metka T o Marepnan JTnametp, MM [TommiiHa CymMMapHas mpH-
CTEHKH, MM 0aBKa, MM
[ryuep MH  [tynep [[Ipoxopmsmumii 6e3 yx-  [091°2C 800 16 v
DN800 MH peruieHns
[tyuep V [lItynep [[Ipoxomsmmuii 6e3 yk-  [0912C 18 14 al
DN50 v eIUICHUS KI1245) Gr.
[Hrymep HI1, [MItymep [[Ipoxomsmmii 6e3 yk- [0912C 25 10 2
HO1 DN25 HI1 CIUICHHS KI1245) Gr.
[Tyuep A [[Itynep [[Ipoxomsimii 6e3 yk-  [0912C 700 16 v
DN700 A perieHus
[tynep UC, [[tyuep [[Ipoxomsmuii 6e3 yk- [0912C 18 14 a
03 DN50 uC eIJICHUsI KI1245) Gr.
[Tymep PI [[ITynep [[Ipoxomsammuii 6e3 yk- [0912C 45 11,5 Y
DN50 Pl CTUTCHUS KI1245) Gr.
[ryuep LT1- [rynep [[Ipoxopsmmii 6e3 yk-  [0912C 07 12 5,8
LT2 DN100 LT2 perieHus Gr.I'OCT
19281
[tymep TW [[ITynep [[Ipoxomsammuii 6e3 yk-  [0912C 48 10 5,5
DN50 TW peruieHus Gr.'OCT
19281
[Tymep 11 [[ITynep [[Ipoxonsmuii ¢ Ha- 09I 2C 144 12 5,8
< DN150 11 aJHBIM KOJIBLIOM Gr.'OCT
= [m 19281
=
=
§ Pe3yabTaThl pacuera
=)
= .
S PacyéTHble ycnoBus
\S (DneMeHT PacueTnas Temneparypa, °C |PacuetHoe fgaBinenue, MIla [YcinoBue mpoyHOCTH
5
2. [[Itynep MH DN80O 200 0,34 BBITTOJTHEHO
E [tynep V DN50 200 0,34 BBITTOJTHEHO
- [Tyuep HI1, HO1 DN25 P00 0,34 BHITTOJTHEHO
E [Tyep A DN700 200 0,34 BBITIOJIHEHO
E [tynep UC, O3 DN50 200 0,34 BBITTOJTHEHO
§ [Htynep PI DN50 200 0,34 BBITTOJTHEHO
A [Tyuep LT1-LT2 DN100 200 0,34 BHITTOJTHEHO
o HTyiiep TW DNSO 200 0,34 BBITIOJTHEHO
fg( [tynep 1 DN150 200 0,342 BBITTOJTHEHO
=
[a}
=
E( PacuyéTHble ycnoBus (HapyxHoe aaBreHue)
=
- (DneMeHT Pacuyetnas Temneparypa, °C |[PacuetHoe naBnenue, MIla [YcioBue npoanocT
=
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[[Ityniep MH DN80O

200

(-0,15)

BBITIOJTHCHO

[Itynep A DN700

200

(-0,15)

IBBITIOJTHCHO

YcnoBusa ncnbiTaHUn

(DneMeHT PacdetHoe manenue, MIla [YcnoBue npouHocTH
[Tynep MH DN800 [0,5226 BBITTOJTHEHO
[Htyrep A DN700 0,5226 BBITIOJTHEHO

«

&

<

=

=

[}

I3

=

=

=

o

=

T

1)

>

=4

2

)

T

~

%

)

=

=

s

3

™

m

g

<

=¢

=

[a}

Q

=

=

=

o

=

=

<] B

o EE)

% E Jluct

o
gl = EJ1-2.00.00.000 PP 7
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Onpeneienue 1aBJIeHUsI HCIILITAHUS

Pacuer naBiaenus ucnoiTanusa B coorBercTtBuu ¢ 'OCT P 52630-2012

PacyeTHble ycnoBus

PacueTHOE JIaBIeHHE P, = 0,34 MIIa
Marepuai s51eMeHTa cocy/1a, paboTaromuii 01 IaBIEHHEM 09T2C TOCT 5520
JlomyckaeMble HAMPSKEHUS JUT MaTepuaia Kopryca 20
nipu Temneparype 20 °C [o]™ = 196 MIla
JlomycKaeMble HANPSOKEHUS JUIs MaTepHasIa KopIyca

y b P Py [0]' = 165 MIlTa

[IPU pacCUETHOM TeMIepaType

o1 _

Pac4eTHOE YCIIOBHOE JABIEHUE P, - o] 0,40 MITa
Marepuan seMeHTa COCy 1a, PAOOTAIOIIUH MO/ IABIEHHEM 09T2C TOCT 19281
JlomyckaeMble HATIPSKEHHS IS MATEPUAIIa KOPITyca 20 _
npu temneparype 20 °C [o]™ = 183 MIla
JlomyckaeMble HATIPSKEHHS IS MATEPUAIIa KOPITyca -
IpH pacyeTHOM TEMIIEpAType [o] = 148 MIla
[O'] 20
Pac4eTHOE YCIIOBHOE JABIEHUE o - 0T = 0,42 MIIa
Marepuai 35eMeHTa cocyzia, paboTarolHi 0/ JaBIeHUEM 09T2C KI1245
JlonyckaeMble HATIPSKEHHS JUIsl MaTepHala KopIyca 20
npu Temneparype 20 °C [o]™ = 163 Mlla
JlonyckaeMble HATIPSKEHHS JUIsl MATepHala KopIyca ¢
[pK PacyeTHOU TeMIeparype [o] = 129 MIla
20
PacuetHoe yc Py - [o] " _
YCIIOBHOE JIABIIEHUE A 0,43 MITa

o]

HpO6HOC JaBJICHUEC UCTIBITAHUA COCyaa ONPEACITIAIOT C YUCTOM MUHUMAJIbHBIX 3HAYEHUH PaCdY€THOT'O AaBJICHUSA U OTHOIIIC-
HUS IOMTyCKaeMbIX HAMPSHKEHHU MaTepualioB (YCIIOBHOE JaBiieHne) COOPOUHBIX €MHHMII (AJIEMEHTOB COCY1a), pabOTaIONINX
MOJT JaBJICHUEM, 32 UCKITIOUEHHEM OONTOB (IIMUIIEK).

[O_] 20 _

PacueTHOe naBiieHNE THAPOUCTIBITAHUS, BEIYUCICHHOE
t 0,5 MlIIa
o]

o TOCT P 52630-2012 m.8.11.3 Pry =1,25-F -

JIuct
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PacueTHble ycnoBus (HapyXHoe faaBrieHue)

PacuerHoe JaBieHue P, = 0,16 MITa
Marepuai sJieMeHTa cocya, paboTatoIHii [O/T [aBICHUEM 09T2C TOCT 5520
JlomycKkaeMble HAMPSHKEHUS 171 MaTEpHaia Kopryca 20
npu Temnepatype 20 °C [o]™ = 196 MIla
JlomycKkaeMble HANPSHKEHUS 171 MaTepHaa Kopryca

y b P Y [o]' = 165 MIla

MIPU PacueTHOU TeMmeparype

o1 _

PacueTHoe ycroBHOE IaBlcHNE Py - o] 0,19 MIla

Marepuan sneMeHTa cocya, paboTaroIHi MO/ JaBIEeHUEM 09T2C TOCT 19281

Jlomyckaemble HaNpsDKEHMS JUIA MaTepralia Kopiyca 20

npu temneparype 20 °C [o]™ = 183 MIla

Jlomyckaemble HaNpsDKEHMS JUIA MaTepualia Kopiyca ¢

IpH pacyETHOM TEMIIEpAType [o] = 148 MIla
[ O'] 20

PacueTHOE ycIIOBHOE HaBIIEeHNE Py - o] = 0,20 MIla

Marepuan 31eMeHTa cocyaa, paboTaloIui MO JaBIeHUEM 09I2C KI1245

Jomyckaemble HalpsDKEHUS AU MaTepraia KopIyca 20 _

npu temneparype 20 °C [o]™ = 163 MIla

Jomyckaemble HalpsDKEHUS U1 MaTepHana Kopiyca t

IIPU PACUETHON TEMIIEpaType [o] = 129 Mlla
[ O_] 20

PacueTHoe ycnoBHOE J1aBiieHUE Py -——= 0,20 MIla

[T

HpO6HOC JaBJICHUEC UCTIBITAHUA COCyaa ONPEACITIAIOT C YUCTOM MUHUMAJIbHBIX 3HAYEHU N PaCYCTHOTO JABJICHUA U OTHOIIC-
HUS IOMyCKaeMbIX HAMPSHKEHHU MaTepHualioB (YCIIOBHOE JaBiieHre) COOPOUHBIX €MHHUII (IIEMEHTOB COCY1a), pabOoTaIOIINX
MOJT JABJICHUEM, 32 UCKITFOUeHHEM OONTOB (IIIMUIIEK).

PacyetHoe naBneHne rUAPOUCTIBITAHNS, BBIYHCICHHOE P _125.p. . oz B
no 'OCT P 52630-2012 n.8.11.3 m = P [o] = 025 Mlla

HpO6HOG JAaBJICHUC JId UCIIBITAaHUA COCyAa, MMPEAHA3HAUYCHHOTO AJIA pa6OTLI B YCJIOBHUAX HECCKOJBKHUX PEKUMOB C pa3JIN -
HBIMHU paCUYCTHBIMU MapaMeTpaMun (HaBJ’IeHI/IHMI/I u TeMnepaTypaMH), NPUHUMACTCA paBHBIM MAKCUMAJIbHOMY U3 OIPEaAC-
JICHHBIX 3HAYCHMI l'[p06HBIX ,Z[aBJ'IeHI/Iﬁ JJIA KaXX10ro pexxuma.

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

IIpoBepka He0OX0AUMOCTH NPOBEAECHUS PACYETOB HA POYHOCTDH B YCJIOBHAX
UCIBITAHUS

[TpoBepka HEOOXOIMMOCTH MPOBENICHNS PACYETOB Ha MMPOYHOCTD IIMIMHAPUIECKUX 00€4aeK 1 KOHNYECKUX 3JIEMEHTOB,
BBIITYKJIBIX M IUIOCKKX AHUIN B ycioBusx ucnbitanus no 'OCT P 52857.1-2007 n.8.4

PacueTHOE aBIeHNE UCTIBITAHUS P, = 0,5 MIla

l'unpocraTuyeckoe AaBlieHUE TPU MOJTHOM 3aMOTHEHUH P —
anrmapara UCIbITATeIbHOM KHUIKOCTHIO cm 0,041 MlIa

[o1”

P, +P <135-P, - o]
(o2

P 4+P = — JIaBJICHUE UCTIBITAHUS C YUETOM THAPOCTATUYECKOTO JABJICHUS KUIKO-
n ¥ Fon = 0,541 MIla oy
[O'] 20
1135 . PP . [O_]t = 0,54 MHa
0,541 MIla > 0,54 MIla

3akItoucHHE: Tpe6yeTc51 MmpoBe/IeHuE pacueTa HA MPOYHOCTDH B YCJIOBUSIX HCIIBITAHUSA

JIuct

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Pacuer 1aBjieHHMsI TPYHTA HA HAPY/KHYIO IOBEPXHOCTh COCY/Ia

HcxoaHble JaHHBIE

['opu30HTANBHBIN HWIMHIPUYECKHH COCY/, 3arTyOICHHBIH B TpaHILEe.

Y neneHBIA BeC rpyHTa Vo= 1,810°  HwmM®
Koa¢pduuuent Ilyaccona rpyHra H= 0,33
TeopeTtudeckuii coOCTBEHHBIH BeC cocyna G= 7-10% H
BricoTa ypoBHSI 3aCHINKH TPyHTa OT BEpXHEH 00pa3yro- H =

el cocyna - 1185 MM
BHuyTpenHnuit quamerp cocyna D= 2000 MM
Pacuernas mmHa cocyna L= 4500 MM

Pacuyer naBienusi rpynra Ha ocHose CII 43.13330.2012

BepTukansHOe 1aBiIeHHE TPYHTA C YI€TOM COOCTBEH- — 2 i _
HOTO Beca cocy/ia Py =70/ H+ 2 " LD 0,047 Mla
D
Yo ‘: H + :|1U
T'opuzoHTansHOE NaBiaeHHUE TPyHTA D, = 2 _ 0,019 MIIa
h 1-u
Koaddunuent nanexunoctu o CIT 20.13330.2011 Vi = 1,15
PacuerHOe naBneHue rpyHTa P=y f max( Py, ph) = 0,054 MIlIa

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Pacuer pyHIaMEeHTHBIX 00JTOB HA MPOYHOCTH OT JEHCTBHUA 0CEBOM PACTS-
TrUBaIONIed CHJILI

Pacuer Ha npoYHOCTh PYHAAMEHTHBIX OOJITOB MPOBOUTCS HA YCIOBHS BCIUIBITUS MOA3EMHOTO TOPU30HTAIBHOTO COCYIa
Ha ceaJoBbIX onopax Ha ocHoBaHuM CII 16.13330.2011.

HcxoaHble JaHHbIE

I110THOCTB IPYHTOBBIX BOJ, Vg = 1’0.10-5 HAnd
Teopernueckuii COOCTBEHHBIH Bec cocyna G= 7-10* H
BuyTpennnit nuamerp ammapara D= 2000 MM
Pacuetnas qnuna annapat L= 4500 MM

ITapameTpnl pyHIaMEHTHBIX 60J1TOB

HomwuHanbHEIH AramMeTp O0NTOB d= 24 MM
Marepuan 6051TOB 0912C
KommgectBo 6onToB n= 8

[Tnomans ceweHns pe3p00BOM yacTh OONITa HETTO Ab _ M2
(o CII 16.13330.2011 Ta6muua I'.9) n 353

PacuetHoe compoTuBieHHE O0nTa Rbt _ 245 H/ v

(o CIT 16.13330.2011 Ta6nuua I'.7, Tabnuua I'.8)

Koadduument ycnoBuii paboTs Ve = 0,9
Pe3yabTaThl pacuera Ha NPOYHOCTH QyHAAMEHTHBIX 00JITOB

2
PesynbTupyrollas BEpTHKaIbHAs HATPY3Ka, BbI3BaH- N =125 aD°L
Hasl BCIUIBITHEM ITO[3€MHOTO COCY/1a =heIp

-09G= 1,13710° H

ITpu N < 0 mpoBeeHue pacyeTa Ha MPOYHOCTh (PYHIAMEHTHBIX OOJITOB Ha YCJIOBHS BCIUIBITHSI HE TPEOyeTCsI.

PacuerHoe ycuitie mpy pacTsHKEHUH, KOTOPOE MOXKET N R
’ = . . = 4
OBITh BOCIIPUHSTO OJHUM 0OJITOM bt bt Ab” Ve 7,784-10° H
N
MuHnManbpHOE HE0OX0JUMOE KOJIMIECTBO GOITOB _N = 1,461
bt
N
VcIoBue IpoYHOCTH nz _N BLInoHeno
bt

JIuct

EJ[-2.00.00.000 PP 12

Wzm) Jlucr Ne moxym. [omn. | Hara




MIOPLI CHJ 1 MOMEHTOB

Pac4yéT B pac4Y4€THbIX yCroBMAX

Pe3yabTarhl pacuéra:
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

MNonepedHoe younue
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Hpe,I[CJ'ILHOC 3HA4YCHUC
VYcnosue pa6OTOCHOCO6HOCTI/I BBITIOJIHEHO

G =452:10° H
JlononHuTenbHbIE BEPTUKAIIBHBIE HATPY3KU:

ZFFI =0H

OnopHble HArpy3Ku:

Ne ono- |HasaHue onopsl OmopHoe ycu- [[Torepeynoe ycunue B cedeHun  [MI3rubaromuii MOMEHT B CEYCHUU
Bl e, F, H oOo0I0uKH Haj onopoit, Q, H 0O004KH Haj onopoit, M, H m
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Pac4yéT B pacyYé€THbIX ycrnoBusaXx (HapyxHoe aaBneHue)

Pe3yabTaThl pacuéra:
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3G =3,610°H

JlommoTHUTE TEHBIE BEPTUKAIBHBIC HATPY3KH:

Z F‘_i,Fl =0H
OnopHbIe HATPY3KH:
Ne ono- |HasBanue onopsl OnopHoe ycu- [[Tonepeunoe ycunue B ceueHun  [MI3rubaroniuit MOMEHT B CCYCHUHU
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KpUTEpHK NPoYHOCT W Y CTORYHBOCTH
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JlononHuTenbHbIE BEPTUKAIbHBIE HATPY3KH:

ZFFI =0H

OTnopHbIe HArpy3KH:

Ne oro- |Ha3BaHue onopsl OmopHoe ycu- [[Torepeunoe ycunue B cedeHun  [MI3rubaromiii MOMEHT B CEYCHUHT
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

JIHUIITE DJIJITHIOTHYECKOe

UcxogHble AaHHbIe

Marepuan: 0or2cC
Buytp. muamerp, D: 2000 MM
TonmyHa CTEHKU THHIA, Sq: 16 mm

IIpubaBka 11 KOMIIEHCAIIUM KOPPO3KH U PO3UH, C1: 4 MM

HpI/I6aBKa JJIs1 KOMIIEHCAIIMY MUHYCOBOTO JOITYCKa, Cp: 0 MM

[IpubaBka TexHONIOTHIECKAS, C3: 3,2 MM
Cymmapnas npubaBka K TOJIIUHE CTEHKH, C: 7,2 MM
Bricora gauma, H: 500 MM
Jmmaa otOopTOBKH, h;! 60 mm

Pazmyc KPHUBHU3HBI B BEPIHINHEC JHHUIIIA:

2
E = D_ =2000%/ (4 *500) = 2000 MM
4.-H

Koa¢duumeHTt npoyHOCTH CBApHOTO IBA!
¢ =1
Pacuyér B pac4éTHBIX YCJIOBUAX

YciioBusI HATPYKEHUSA:

Pacuérnas tremneparypa, T: 200 °C

PacuérHoe BHyTpeHHee n30biTouHOE nasienue, p: 0,3532  MlIla
PacyéT Ha npoyHoCcTb U yctonumBocTb no NOCT P 52857.2-2007

ﬂonycxaeMbte Hanpadcenusn:
Jonyckaembie Hanpspkenus 1y Matepuana 091 2C npu temneparype T = 200 °C (pacdy€THble yCioBus):

[c]= 165 MIla
Monyns nponoisHO# ynpyroctu 1 Marepuana 091 2C npu remnepatype T = 200 °C:

E= 1,81:10° MIla

ﬂuuma, HAZPYIHCEHHbIE 6HYMPEHHUM U30BIMOYHBIM 0AG/ICHUEM.

Pa[LI/ch KPHBHU3HBI B BEPHINHE JHUIIA:

2
E = D_ =2000%/ (4 *500) = 2000 MM
4-H

EJ1-2.00.00.000 PP
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Pacuérnas TOJIIHHA CTCHKHU C y‘IéTOM HpI/I6aBOKZ

R
8y, t0=———+ ¢ =(0,3532*2000)/(2*165*1-0.5*0,3532) + 7,2 = 9,342
BT T ele 05 ) ) MM

9,342 MM < 16 MM
3akroueHue: YcejaoBue paboTocnoco0HOCTH BbINOJHEHO
Jonyckaemoe naBieHUe:

_ 2 [o]lgs -0
el = F s oo

1,449 MIla > 0,3532 MIla
3akiroucHue: Y c10BHe NPOYHOCTH BBINOJIHEHO

=2*165*1* (16 —7,2)/ (2000 +0.5* (16 —7,2)) = 1,449 MIla

PacuyéT B pac4éTHBIX YCJIOBUAX (HAPYKHOE TaBJICHUE)

YciioBust HATPYKEHUSA:

Pacuérnas remmneparypa, T: 200 °C

PacuérHoe Hapyx)HOe m30bITOUHOE AaBnenue, p: 0,15  MIla
PacuéTt Ha npo4yHocTb U yctonunBocTb no FOCT P 52857.2-2007

ﬂonycxaeMble HanpAas>ccenun:

Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remmniepatype T = 200 °C (pacuérHple ycmoBus (Hapy»KHOE TaBie-
HUE)):

[c]= 165 MIla
Monyns nmpogonsHO# ynpyroctu A marepuana 091 2C npu temneparype T = 200 °C:

E= 1,81-10° MIlla

Jlnuwa, HazpysycenHvle HAPYHCHBIM OABIeHUEM.

o]
c§ Paauyc KpUBU3HBI B BEPIIMHE IHHUINA:
S L
3 R=—— = 20007/ (4 * 500) = 2000 MM
S 4.-H
=)
=
é s;—-c | DD 2°H
x=10- : - =10 * (16 — 7,2) / 2000 * (2000 / (2 * 500) — 2 * 500 / 2000) =0,06600
D 2H D
‘é 142448 %) x (1 + (2.4 +8*0,06600) * 0,06600) / (1 + (3.0 + 10 * 0,06600) * 0,06600) = 0,9611
= =1+ (24+8*0, *0, +(3.0+10*0, *0, =
R Yl GR0+10 1) x ’
Z‘ Pacu€rnas TonmuHa cTeHKu ¢ yu€ToM nmpubaBok (npu gasnenuu p = 0,15 MIla):
m
=
~ o 4o max Ey-BE |8y P 12.pR 4o =Max{09611* 2000/ 161* (2,4 * 0,15/ (10°* 1,81-10°))% 120,15 * =
e i 161 e -E, 2,[,3] 2000/ (2 * 165)} + 7,2 12,52 mm
2 12,52 MM < 16 mu
= 3akroueHue: Y cjaoBue paboTocnocoOHOCTH BbHITIOJHEHO
§ JlonyckaeMoe Hapy>KHOE JaBJIEHUE U3 YCIOBUS IIPOYHOCTH:
2 2-[a]-(s1- 9)
[plg = —————— =2*165* (16— 7,2) / (2000 +0.5* (16 - 7,2)) = 1,449 MIla

< E+05 (s -0}
§ Jlonyckaemoe Hapy>KHOE JJaBJICHUE U3 YCIIOBHS YCTONYUBOCTH:
p g [100 :
o [plE = 26 107E 10008 — ) | _ogu 109 187005 /2.4 (100 * (16— 7.2)/ (09611 * 2000) ) = 0,411 MT1a
E Ty E, R
=
o
=
=
ol <
o EE)
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o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

(1]
1 [[p]n ]2 =1,449 ] (1 + (1,449 ] 0,411))%2 = 0,3954 MITa

[p]E

0,3954 MIla > 0,15 MIla
3akiaroueHye: Y c10BHe MPOYHOCTH BHINOJIHEHO

Pacuér B ycinoBusix ucnbiTanuil (I'napoucnbiTanus)

YcaoBus Harpys>kKeHusi Ipu UCIIBITAHUAX

Pacuérnast temneparypa, T: 20 °C

PacuérHoe BHyTpeHHee n30bpITOuHOE naBienue, p: 0,5423  Mlla
PacuyéTt Ha npo4HocTb n yctonunBocTtb no NOCT P 52857.2-2007

ﬂonycxaeMbte HanpAas;cenun:
Jormyckaemsie HanpspkeHUs i Matepuaia 0912C npu temmeparype T = 20 °C (ycIOBHS THIPOUCIIBITAHHH):
[6]%°= N* Rezo /Ny = 1*300/11= 272,7 MIla
Mopayns npononsHo#l ynpyroctu 1 marepuana 0912C npu temneparype T = 20 °C:
E®= 1,99-10° MIla

ﬂnuma, HAZPYIHCEHHbIE 6HYMPDEHHUM U30bIMOYHBIM 0AB/ICHUEM.
Paguyc KpUBU3HBI B BEpUIMHE JHUILA!

2
E = D_ =2000%/ (4 *500) = 2000 MM
4.-H

PacuérHas TommIMHA CTEHKH ¢ y4ETOM IPHOaBOK:

‘B
Sp +o= I:I—+ = =(0,5423 *2000) / (2*272,7*1-0.5%05423) + 7,2 = 9,19 mm
2-[c]le-05p
9,19 Mm <16 MM
3akroueHue: Y cejaoBue paboTocnocoOHOCTH BbINOJHEHO

Jonyckaemoe naBieHue:
2 [c]lg (s -0
Bl = —F—7——
E+0.5-(s;-c)

2,395 MITa > 0,5423 MlIla
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

=2%272,7*1* (16-7,2)/ (2000 +0.5 * (16— 7,2)) = 2,395 MIIa

EJ1-2.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

O6eyalika IJIMHIPHYECKas

L

|
UcxogHble AaHHbIe
Marepuan: 0or2cC
Buytp. muamerp, D: 2000 MM
TomiuHa CTEHKH, S: 16 MM

IIpubaBka 11 KOMIIEHCAIIUM KOPPO3KH U PO3UH, C1: 4 MM

HpI/I6aBKa JJIs1 KOMIIEHCAIUA MUHYCOBOTO JOITYCKa, Cy: 0 MM

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma nprubaBoK K pacyEéTHOM TOJIUHE CTCHKH, C: 4 mm
JnuHa obevaiiku, L: 3380 MM

Koa¢¢uuneHTs IPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIM MIOB:

P =1
OKpyKHOM HIOB:
pr =1
Pacuér B pacuyéTHBIX YCJIOBHUAX

YciaoBus HArpy:KeHHs:

Pacuérnas temnepatypa, T: 200 °C

PacuérHoe BHYTpeHHee n30bIToOuHOE nasienue, p: 0,3532 Mlla

Pacuérnelii n3rubaromnuii MOMeHT, M: 1,73 9-10° Hm
PacuérHoe nonepeunoe ycunue, Q: 1,98-10° H
PacuérHoe oceBoe pacTsruBatroulee ycuiue, F: OH

Pacu4éTt Ha npo4yHoCTb 1 ycTtonuuBocTb no FOCT P 52857.2-2007

Jonyckaemble Hanpspkerust ui Matepuana 091°2C npu temmneparype T = 200 °C (pacu€rHble ycIoBus):

[c]= 165 MIla
Monyns npogonsHoi ynpyroctu mia matepuana 09I2C npu remnepatype T =200 °C:

E= 1,81:10° MIla

I'naokas obeuaiika, HAZPyHCeHHAA GHYMPEHHUM U3OLIMOYHBIM Oas1eHUeM (n.
5.3.1)

Pacuérnas TOJIIMHA CTCHKU C y‘-léTOM HpI/I6aBOK2

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

__ pD
2-[o] gy -p
6,143 MM < 16 MM

3akmoueHue: YcejaoBue paboTocnocoOHOCTH BbINOJIHEHO
Jlomyckaemoe JTaBicHuUE:

g+ +c =(0,3532*2000) /(2 *165* 1-0,3532) +4 =6,143 MM

P

[]_2-[13]-%-(5—13:] e / )
B DrG-0 = 2%165*1* (16 —4)/ (2000 + 16 — 4) =1,968 MIIa
1,968 MIla > 0,3532 MIla
3axiro4eHue: Y cJIOBHe NPOYHOCTH BBINOJTHEHO
MuHnMaxbHOE PAaCCTOSTHUE MEXAY “ONWHOYHBIME  IITYIICPAMH:

by =20 (8- ) =2*(2000* (16 - 4))"* = 309,8 MM

Oobeuaiika, nazpyxcennasa uzcuoarouwium momenmonm (n. 5.3.5)

,Z[OHYCKaeMOC 0CCBOC CX)KMMArOIICC YCUIINEC U3 YCIOBUA IMTPOUYHOCTU:

[Flo=n-(D+s-c)-(s-c)-[T] = 3142* (2000 + 16 - 4) * (16 - 4) * 165 =1,252-10" H

I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 yCJIOBHUA IIPOTHOCTHU CO CTOPOHBI CIKATHUA:

D
(Ml = 7 [Flm = 200074 %1.252:10" =6,258:10° H m

JomyckaeMoe oceBoe CoKMMarollee yCHINE U3 YCIOBUS MECTHOW YCTOMUHMBOCTH:

- 25
31.0.107°.E 100 -(s- ¢
[Flm = Nk [ é j} = 310 * 10°® * 1,81-10° * 2000% / (2,4) * (100 * (16 — 4) / 2000 )** =2.608-10" H
11
¥
JonyckaeMblit H3rubaronii MOMEHT U3 YCIIOBHS YCTOHYMBOCTH B IIPEAEIax yIPYTroCTH:
D
[M]g = E'[F]El = 2000/3.5*2,608-10" =1,49-10" Hwm
JlormyckaeMBIi M3TrHOArOIINIT MOMEHT:
[M] _ [M]n
2 . 6
" [M]H = 6,25810°/(1 + (6,25810°/ 1,49-10" ))"* =5,77-10° Hm
ni]e
5,77-10° Hm > 1,739-10° Hwm
3akmroueHue: Y cJa0Bue NMPOYHOCTU U yCTOﬁ‘lHBOCTH BbIIIOJIHCHO
Oobeuaiika, nazpyycennasa nonepeunvim ycuauem (n. 5.3.6)
JonyckaeMoe mnonepeyHoe yCUINE U3 YCIOBUS MPOYHOCTHU:
Q] =025 n-D-(s-c)-[0] = 025%3142%2000* (16-4)*165 =3,11-10° H
Pacuérnas nnunHa anig pacyéra ot JeHCTBUS 1aBJICHHUS:
I, = 3833 Mm
PacuérHas nnuna 115 pacuéra oT AEMCTBUS MTONEPEUHON CHUJIBI:
lo= 3833 Mm
JonyckaeMoe mnonepeyHoe yCUINE U3 YCIOBUS YCTOMUUBOCTH:
24.E (s-0)° Dis-¢
Qg = %-[U. 12+33. %} = 24 *1,81-10°* (16 —4)?/ 2,4* (0.18 + 3.3 * 2000 * (16 — 4) / 3833?) =4,832:10° H
¥
JonyckaeMoe mnonepeyHoe yCuiue:
[Q] = [Q]IE
2 6
[[Q]n] = BI110°/ (1 + (3,11-10°/4,832:10° )** =2,615-10° H
Qe

2,615-10° H>1,98:10° H

EJ1-2.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

3aknroueHue: Y cJI0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO

Obeuaiika, pabomaruian noO cO6MeCHHbIM Oelicmeuem Hazpy3ok (n. 5.3.7)

Obeuaiika, paboTaromas oJ COBMECTHBIM JICHCTBHEM HAPYKHOTO JTaBJICHHUS, OCEBOTO CKUMAIOIIETO YCHIIHS, H3THOaroIe-
0 MOMEHTA U MOMEPEYHOr0 YCHIIHS.

2
. B F I [ Q ]
H . _ | 5 1
POBCpPKaA YCIOBHA YCTOUYHUBOCTH [[p] [F] ] [Q] ]

2
P + i +£+ {EJ =0/0+0/0+1,739-10°/5,77-10°+ (1,98:10°/ 2,615-10°)* = (0,03587 < 1
(p] [F] [M] A[Q] ’ -

3aknroucHue: Y cJI0BHE yCTOﬁ‘lHBOCTH BbIIIOJIHCHO

Jliist pacyéra obeyaiiku OT JeliCTBUSA CeIJI0BbIX ONOP:

B, = mind1 0, ogs. DD b min{1.0, 9.45 * 2000 / 3833 * (2000 / (100 * (16 — 4)))"?} =1
1 Y100 -(s—c)

I[OHYCKaCMOG HApYy>XXHOC JaBJICHUC U3 YCIOBUA YCTOI\/’I‘II/IBOCTI/IZ

(0],

_2.08-107°E _E_[mn (5- )
D

25
o ] } = 20.8*10° *1,81-10°* 2000/ (2,4 * 1 * 3833) * (100 * (16 —4) / 2000 )** =0,2282 MIla
.. -
w1

I[OHYCKaCMOG HApy>XHOC AaBJICHUC U3 YCJIOBUA IIPOYHOCTHU:

[ ] =2'['3]":5_'::'
Ple = o g = 271657164/ (2000 +16-4) =1,968 MIla
[p] = [F']n

1,968/ (1 + (1,968/0,2282))*2  =0,2267 MIla

Jomyckaemoe HapyxHoe naBienue: [p] = 0,2267 Mlla

Oobeuaiika, HazpyyxceHHaA 0cesbim coHcumarouwium ycunuem (n. 2.3.4)

I[OHYCKaeMOG 0CCBOC C)KMMaAroLIEC yCUJIne:
[Fln
[Flg - 1,252:107 /(1 + (1,252:107 / 2,608-10" )** =1,128-10" H
[[F]El ]
JlommyckaeMbli M3rHOArOIUIl MOMEHT U3 YCJIOBHS YCTOHYHUBOCTH:
1], = it |
. [[M]H ]2 = 6,25810°/ (1 + (6,258-10°/ 1,49-10" )" =577-10° H m

T,

JlommyckaeMblid U3rHOAFOIIUI MOMECHT:

[F]-

(0] = min Mo, Mya } = mings 258-10°, 5,77-10°} =5,77-10° H m

Pacuérnas nnvHa 18 pacuéra ceyIoBbIX OMop:
ls= 2500 MM
Jonyckaemoe MonepeyHoe yCUIUe U3 YCIOBHS YCTOMUMBOCTHU:

_24.E (50

Ly

Dis-¢
-lD.IE +33 Elg j} = 24*1,81-10°* (16 —4)?/ 2,4* (0.18 + 3.3 * 2000 * (16 — 4) / 2500%) = 5,022-10° H
4

Qe

I[OHYCKaCMOG NONEepeYHOC yCUIIUe:

JIuct
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Qln

[Q]= = ]
[[Q]n] = 311-10°/(1 + 3,11-10°/5,022:-10° )™ = 2,644-10° H
Qe
Pacuér B pacy€THBIX YCJIOBUAX (HAPY/KHOE AaBJICHUE)
YciaoBus HArpyKeHUs:
Pacuérnast temneparypa, T: 200 °C

Pacuérroe HapyxHOe m30bITOuHOE HaBnerwue, P: 0,15 MIla
Pacuérnelif n3rubaromuii MOMeEHT, M: 1,619-105 Hwm
PacuérHoe nmonepeunoe ycunue, Q: 1,711-10° H

PacuérHoe oceBoe pactarusatomee ycmue, F: - O H

PacuéTt Ha npo4yHocTb U yctonunBocTb no FOCT P 52857.2-2007

Jomyckaemsre HanpspkeHus i Mateprana 091 2C mpu Temmeparype T =200 °C (pacuérHple ycmoBus (Hapy»KHOE TaBie-
HUE)):

[c]= 165 MIla
Monyns npomonsHO# ynpyroctu ans marepuana 091 2C npu temneparype T = 200 °C:

E= 1,81-10° MIlla

I'naokas obeuaitka, HazpyrceHHAA HAPYHCHBIM 0asieHuem (n. 5.3.2)

PacuérHas mumiHa 171 pacyéra OT ICHCTBHUS TaBIICHHUS:
I, = 3833 Mm

0067 i n4
B= max{l; 047 .[ID‘P; E] [_] } =max{1; 0.47 * (0,15/ (10" * 1,81-10°))**" * (3833 / 2000)*} =1

D

<
&
[a]
‘;[ PacuérHas TonmmMHA CTEHKH C YIETOM NPHOABOK:
2 _a 04
= o voemating 0D p 1) L2.p-DU =maxf1.06* 10 * 2000 /1% 0,15/ (10° * 1,81-10°) * 3833/ =
E[ P : B 10~k D) “2]d-p 2000)%4: 1.2 * 0,15 * 2000 / (2 * 165 — 0,15)} + 4 14,16 MM
= 14,16 MM < 16 MM

- 3axntoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJHEHO
=
= . D D
= By=mindl 0, 345 - — | ————L = yin{1.0; 9.45* 2000 / 3833 * (2000 / (100 * (16 — 4)))*2} =1
<! 1 100 (s-c)
ﬁ Jonyckaemoe Hapy>KHOE JJaBJICHUE U3 YCIIOBUSI YCTOHYMBOCTH:
= 5 25
- 208-107E D (100 -(s-¢) . . -
Z 0] = — = 2.08 *10° * ,81-10°* 2000/ (2,4 * 1 * 3833) * (100 * (16 — 4) / 2000 )>* =0,2282 MIla
- ny-By 1 D
= JomyckaeMoe Hapy>KHOE IaBJICHUE U3 YCIOBHSI IPOYHOCTH:
2 SR G
o n Di(—g = 2165 * (16 —4) / (2000 + 16 — 4) =1,968 MIla
g (]
5 [p] = =
= = 1,968/ (1 + (1,968/0,2282)3)**  =0,2267 MIla
5
=
5[ 0,2267 MIIa > 0,15 MIIa
= 3akro4ycHre: Y CJIOBHE MPOYHOCTH M YCTOIYHBOCTH BHITIOJTHEHO

MuHMManbHOE PaCCTOSHUE MEXAY “OJMHOYHBIMM IITYLEPAMHU:

=
ol <
o EE)
% E Jluct

o
4| = EJ1-2.00.00.000 PP o2
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by =2-.JD (- &) =2*(2000* (16 - 4))"* =309,8 Mmm

Obeuaiika, HazpysceHHaAA U3ZUOAIOWUM MOMEHMOM (n. 5.3.5)

JomyckaeMoe oceBoe CXUMAIOIIee YCHINE U3 yCIOBHUS IPOYHOCTH:

[Flo=m-(D+s-c)-(s-c)-[T] = 3142% (2000 + 16 - 4) * (16— 4) * 165 =1,252-10" H

,Z[OHYCKaeMLIﬁ PI3FPI6aIOHIHﬁ MOMCHT U3 YCJIOBUS MIPOYHOCTU CO CTOPOHBI CIKATHUA:

D
(Ml = 7 [Flm = 200074 * 125210 =6,25810° Hwm

JlommyckaeMoe oceBoe CxKMMAIOIIee YCUIINE U3 YCIIOBHSI MECTHOM yCTOHUMBOCTH:

_ 25
31.0.107%-E 100 -(s- ¢
[Flm = .D? [ [E:I j} = 310 * 10° * 1,81-10° * 2000% / (2,4) * (100 * (16 —4) / 2000 )** =2,608-10" H
11
b
JlommyckaeMbIi I3THOAIOIINIT MOMEHT M3 YCIOBHS YCTOHYMBOCTH B IIPeIeNax YIPyrOCTH:
D
[M]g = E'[F]El = 2000/3.5*2,608-10" =1,49-10" Hwm

JlommyckaeMblii U3rHOarOIUil MOMCHT:
[M] _ [M]n
2 6
! [M]H = 6,25810°/ (L + (6,258-10°/1,49-10" )** =5,77-10° Hm
+
1]
5,77-10° Hm > 1,619-10° Hwm

3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYMBOCTH BBINIOJIHEHO

Oobeuaiika, Hazpyrcennas nonepeunvim ycuauem (n. 5.3.6)

JlommyckaeMoe MONEpevyHOe YCUIINE U3 YCIOBUS MPOYHOCTH:

[Qly =025 n-D-(s-c)-[0] = 025%3,142%2000* (16 -4)*165 = 3,11-10° H

<
=
§[ Pacuérnas nuna 1u1st pacuéra ot JecTBUSI MONEPEYHON CUIIBL:
= lo= 3833 MM
é I[OHYCKaeMOG NONEepEYHOC YCUIINEC U3 YCIOBUA YCTOI\/‘I‘II/IBOCTI/IZ
=
= 24 E-(s-c)° Dis—¢
= [Qlg = + 0.12+33 % = 2.4 % 1,81-10°* (16— 4/ 2,4 * (0.18 + 3.3 * 2000 * (16 - 4) / 3833%) = 4,832:10° H
¥
:‘-‘ I[OHYCKaeMOG NONEepEYHOC yCUIIUC:
O
= [0] = Ly
(=1}
z 2 _ 6 6 6 \2\1/2 6
: N [[Q]n] = 3,11-10°/ (1 + (3,11-10°/4,832-10°))"2 =2.615-10° H
m
= Qe
2 2,615:10° H>1,711-10° H
. 3aKn10quHe: YciioBue NMPOYHOCTH U YCTOﬁqHBOCTM BBIIIOJIHEHO
m
jus)
E . .
S Oobeuaiika, pabomawwian noo coOBMeCmHbIM Oelicmeuem Hazpy3ok (n. 5.3.7)
g 066‘131711(3, pa60Ta}0n1a$1 104 COBMECTHBIM L[eﬁCTBHGM Hapy’>KHOT'O JAaBJICHUS, OCEBOT'0 C)KMMAKOLICTO YCUIIHNA, I/I3FI/I6aIOHIC-
'O MOMCHTA U NMONEPEYHOT'0 YCUIIHA.
< ]
& p F M Q
< o R I S e
=i IIpoBepka ycioBusl yCTOMUYUBOCTH: Tt +[ ] =
= (] [F] 1 Q]
3
s
= 2
B p F M (0
= —t—+—+| = =0,15/0,2267+0/0+ 1,619-10°/5,77-10° + (1,711-10° / 2,615-10° )* = 0,694 < 1
[p] [F] [M] A[2]
= 3akitoueHue: Y cja0BUe yCTONYUBOCTH BBIIOJIHEHO
ol -
=l o
% g JIuct
gl = E/1-2.00.00.000 PP 25
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it pacuyéra obeyailku OT JeiiCTBHUSA CeIJI0OBBIX ONOP:

B, = mindl 0, pas. 2. D b min{1.0, 9.45 * 2000 / 3833 * (2000 / (100 * (16 — 4)))¥3 =1
1 Y100 -(s—c)

,Z[OHYCKaeMOC Hapy>KHOC OaBJICHUC U3 YCJIIOBUA YCTOﬁqHBOCTHZ

(0],

208107 D [100 (- ]
= — 20.8* 10° * 1,81-10°* 2000/ (2,4 * 1 * 3833) * (100 * (16 —4) / 2000 )** =0,2282 MIla

n, By 1 D

1,968 / (1 + (1,968 / 0,2282)%)'? =0,2267 MIla

Honyckaemoe HapyxHoe naBienue: [p] = 0,2267 Mlla

Obeuaiika, HazpyrsceHHaa 0cesvim coHcumarouwium ycuauem (n. 2.3.4)

I[OHyCKaeMoe 0CCBOC C)KMMAIOLICC yCHUIINC:
[Flx
. { [Fl, ]2 = 11,2520/ (1 + (1,252-107 /2,608-10" )** =1,128-107 H
[Flm

[Fl=

Oobeuaiika, HazpyyceHHasa 0cesvlm pacmsazusarouium ycuauem (n. 5.3.3)

JomyckaeMoe 0ceBOe PacTATHBAIOIIEE YCHIIHE:

[Fl=a-(D+s-d-(s-c [Tl @7 = 3142%(2000+16 -4)* (16-4)*165*1 =1,252-10" H

Jlonyckaemblii U3ru0aronMii MOMEHT U3 YCIIOBHS IIPOYHOCTH CO CTOPOHBI PaCTSHKEHHS:

(1] = %[F] = 2000/4 *1,252:10' =6,258-10° Hm

«
&
g JormyckaeMBbIi M3THOAFOIIUIT MOMEHT U3 YCIIOBHS YCTOHYUBOCTH:
=
é [0} = ﬁ
2

= " [[M]n ] = 6,25810°/ (1 + (6,258-10°/ 1,49-10")** =5,77-10° Hm
o [—]—

- JlomyckaeMblii H3rubaronuii MOMEHT:
=
‘% [14] = min My, My} = mings.25510°, 5.77.10°} =5,77-10° Hm
< Pacuérnas qummHa 101 pacuéra ceUIOBBIX OTOp:
o Is= 2500 MM
E Jonyckaemoe IoIepeuHOe YCHIHE U3 YCIOBUS yCTOWUYNBOCTH:
S 24.E-(s- g Dis—¢
j [Qlg = %-[U. 12+33 (12 j} = 24 *1,81-10°* (16— 4)°/ 2,4 * (0.18 + 3.3 * 2000 * (16 — 4) / 2500?) = 5,022-10° H
= 7 5
=
s Jonyckaemoe MomepevyHoe yCHiIne:
3
™

Q]
2 [Q]- —=—
. N {[Q]H] = 3,11-10°/ (1 + (3,11-10°/5,022-10°)"* =2,644-10° H
&
S Qe
= . o
a Pacuér B ycinoBusix ucnoiTanuii (I'uapoucnbiTanus)
=
é( Yci10BHSI HATPY/KEHUA NMPH UCIBITAHUSAX:
Pacuérnas temneparypa, T: 20 °C

5
ol <
i B
% E Jluct

o
gl = EJ1-2.00.00.000 PP 26
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

PacuérHoe BHyTpeHHee U30bITOYHOE HaBieHue (¢ y4éToM rugpocratiuyeckoro), p: 0,5423 MIla

Pacuérnelii n3rubaromnuii MOMeHT, M: 2,772-104 Hwm
PacuérHoe monepeunoe ycmime, Q: 7,501-10° H
PacuérHOe oceBoe pacrarusarouiee ycuiue, F: OH

Pac4éTt Ha npo4yHocTb 1 ycTtonunBocTb no FOCT P 52857.2-2007

Jormyckaemsre HanpspkeHus i Matepuana 0912C npu remmeparype T = 20 °C (ycIOBHS THOPOUCIIBITAHHH):

[6]%°= N* Rezo/ Ny = 1*300/11= 272,7 MIla
Monyns npononeHO# ynpyroctu st Marepuaia 091 2C nmpu remneparype T = 20 °C:

E®= 1,99-10° MIla

I'naokasa obeuaiika, HAZPYHCEHHAA GHYMPEHHUM U30bIM OYHBIM OdsleHUeM (h.

5.3.1)
PacuérHas TommuHa CTEHKH ¢ yIETOM IPHOABOK:
p-D
gp+o= ————+ ¢ =(0,5423*2000)/(2*272,7*1-0,5423) +4 =5991 mm
2 [c] gp-p

5,991 MM <16 MM

3akmoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJHEHO

Jonyckaemoe naBiacHue:

[¥] 2o o9 2*272,7*1* (16— 4)/ (2000 + 16 - 4) =3,253 MII
= — * * 1 * _ + — =

P D+(s- o) ) ( )1 ( ) =3, a

3,253 MIla > 0,5423 MlIla

3akiroueHue: Y cJ10BUe MPOYHOCTH BHINOJTHEHO

MUHHUMaNBHOE PACCTOSHUE MEXKTY “OJUHOYHBIMU IITYLIEPAMU:

by =20 (8- ) =2*(2000* (16 - 4))"* = 309,8 MM

Oobeuaiika, Hazpyscennasa uzzuoarowum momenmonm (n. 5.3.5)

I[OHYCKaeMOG 0CCBOC CX)KMMAKONIIEC YCUIINMC U3 YCIIOBUA IMTPOUYHOCTH:

[Flo=n-(D+s-c)-(s-c)-[0] = 3142% (2000 + 16 - 4) * (16 - 4) * 272,7 =2,069-10" H

I[OHYCKaeMHﬁ I/I3I‘PI63K)H.IHI>1 MOMCHT U3 yCJOBUS IIPOYHOCTU CO CTOPOHBI CKATHUA:

D
(Ml = [Flm = 200074 %2069.10" =1,034:10" Hm

JomyckaeMoe oceBoe CHKMMAIOIee YCUIIME U3 YCIOBUSI MECTHOW YCTOMYMBOCTH:

31.0-107°.E 100 -(s— o)
[Flm = 'Dg'[ D

25
} = 310 * 10° * 7,99-10° * 2000% / (1,8) * (100 * (16 —4) / 2000 )** =3.823-10" H
11
-
JlormyckaeMBbIil U3THOAFOIIHI MOMEHT U3 YCIIOBHUS YCTOHYHMBOCTH B MpeeNiax YIPyrOCTH:

O
[M]g = E'[F]El = 2000/3.5%3,823-10" =2,184-10" Hm

JlomyckaeMblii M3THOAFOIIUN MOMECHT:
e M
2 7 7 7 \2\1/2 6
. falp Y = 1034007/ (1 + (1,034107 12,1840 ) =9,348-10° H m
]
9,348-10° Hwm >2,772:10* Hwm

3aknroueHue: Y cJa0BHe IMMPOYHOCTH U yCTOﬁ'—IHBOCTH BBIINOJTHEHO

Obeuaiika, nazpyscennasa nonepeunvim ycuauem (n. 5.3.6)

EJ1-2.00.00.000 PP
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I[OHYCKaeMOC NoNnepeyYHOC YCUIIUEC U3 YCIOBUA IMTPOUHOCTU:

Q=025 n-D-(s-d-[a] = 025%3142%2000* (16 -4)* 2727 =5,141-10° H

Pacuérnas JJIMHA )1 pacqéTa oT HeﬁCTBHﬂ JaBJICHUA:

I, = 3833 Mm
Pacuérnas nnuna st pacuéra oT IEeCTBUS ONEPEYHON CUIIbL:
lo= 3833 MM
JlomyckaeMoe MONEPEYHOE YCHIINE U3 YCIOBUS YCTONYUBOCTU:
24.E-(s—-6)° Dia-¢
[Qlg = %[U 12+33. %} = 2.4 %1,99-10°* (16 —4)°/ 1,8 * (0.18 + 3.3 * 2000 * (16 — 4) / 3833%) =7,083-10° H
7
JlomyckaeMoe TOMEPEYHOE YCHITHE:
0= [k
2 6
[[Q]n] = 5,141-10°/ (1 + (5,141-10°/ 7,083-10°))"2 = 4,161-10° H
Qe

4,161-10° H>7,501-10* H
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYHMBOCTH BBINIOJIHEHO

Obeuaiika, padbomaruian nOO cO6MeCMHBIM Oelicmeuem Hazpy3ok (n. 5.3.7)

O6eqaﬁKa, pa60Ta}01ua;1 10 COBMECTHBIM HCﬁCTBHeM HApPYXHOI'O JaBJICHHUS, OCEBOI'0O CXKUMAIOLICTO YCHUIIUS, 1/13r1/16a}011_[e-
ro MOMEHTAa U MOINCPEYHOr0 YCUIIUA.

2
o F i)
ITpoBepka ycinoBUsl yCTOMUNBOCTH: E v [i] £1

(el [FI 1] \[9]

P, F M [Q
(el (F] (]

2
+ ﬁ] =0/0+0/0+2772:10*/9,348-10° + (7,501-10* / 4,161-10° )’ = 0,003291 < 1

3akioueHue: Y cia0BUe yCTOﬁ‘lI/IBOCTI/I BbIIIOJIHCHO

<
g
[a]
q -~
; Oobeuaiika, Hazpy)HceHHAA 0CesblM pacmsazusarouwium ycuauem (n. 5.3.3)
E JomyckaeMoe 0ceBOe pacTATUBAIOLIEE YCHIIHE:
E [Fl=m(D+s-ci-(s—c)-[o] 9 = 3,142% (2000 + 16 - 4)* (16 - 4) *272,7*1 =2,069-10" H
JlommyckaeMbli U3rU0arOIUii MOMEHT U3 YCJIOBHS IPOYHOCTH CO CTOPOHBI PACTSKEHHUS:

] D
Lé [l = T [F] = 200074 %2,069-10" =1,034-10" H ™
S
< O6euaiika, paboTaroIas 1Mo COBMECTHBIM JICUCTBUEM BHYTPEHHETO JIaBJICHUS, OCEBOTO PACTATUBAIOUIETO YCUJIIHS M U3TH-
o 6aro1ero MOMeHTa.
=
= ‘e L
%‘ [TpoBepka yciaoBUsI TPOUHOCTH: 4 . M
n Fl (Mg
=
=
3 n-D?
M F+p- o

4 4 =(0 +0,5423 * 3,142 * 2000%/4) / 2,069-10" + 2,772-10 / 1,034-10" = 0,08504 < 1
5 (F] (M
& 3akimoueHue: Y cJ0BHE NPOYHOCTH BBINOJTHEHO
=
A oo (v (v
E Jliist pacdyéra obeyaiiky OT JelicTBHUSA CeIJI0BBIX ONOP:
=
o
= B, =mi 10'945D D = mi un
p=mindl 0, 945 —. | ——— 1 = min{L0, 9.45* 2000/ 3833 * (2000 / (100 * (16 — 4)))*} =1
1 100 -(s—c)

5
ol =t
o EE)
% E Jluct

o
gl = EJ1-2.00.00.000 PP 28
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I[OHYCKaeMOC Hapy>XHOC JaBJICHUC U3 YCJIOBU YCTOP'[‘{PIBOCTI/IZ

[p]e

Jomyckaemoe Hapy>KHOE JaBJICHUE U3 YCIOBHS POTHOCTH:

(0]x

_2.08107E D

100 -(z- )

I'.I.:_;.-'B]_

il
D+is—c)
[Pln

[p] =

[F]=

JormyckaeMbIi I3THOAIOIINIT MOMEHT 3 YCIIOBHS YCTOHIUBOCTH:

11

2

Jomyckaemoe HapyxHOe mpaBienue: [p] = 0,3328 MIla

[Fla

Oobeuaiika, HazpyxceHHasa 0cesvim cyxcumarouwium ycunuem (n. 2.3.4)

,Z[OHYCKaeMOC 0CCBOC CI)KMMaAIOIIEEC YCUIIUC!

[Fln

[Flm

1]

D

= 2%272,7* (16 — 4) / (2000 + 16 — 4)

3,253/ (1 + (3,253 / 0,3346)%)"2

=3,253 MIla

=0,3328 MIla

[[F]n ]2 = 2,069-10" /(1 + (2,069-10" / 3,823-10" )** =1,819-10" H

= 1,034:107 /(1 + (1,034-10" / 2,184-10" )** = 9,348-10° H m

JlommyckaeMblii U3rHOarOIUil MOMCHT:

[0] = min g, My} = ing1,034.107, 9348-10°} =9,348-10° H m

25
} = 20.8*10° *7,99-10°* 2000/ (1,8 * 1 * 3833) * (100 * (16 — 4) / 2000 )>* =0,3346 MIla

Cg Pacuértnas JJIMHA AJI pacqéTa CCIUIOBBIX OIIOP:
= ;= 2500 mm
= I[OHYCKaeMOG NONEepeYHOC YCUIINEC U3 yCIOBUA YCTOI\/‘I‘II/IBOCTI/IZ
¥
[&]
= 24.E-(s-0)° Dis-r¢
5 Qg = #-[U- 12+33 ( 5 j} = 2.4 %1,99-10°* (16 — 4)*/ 1,8 * (0.18 + 3.3 * 2000 * (16 — 4) / 2500?) = 7,362-10° H
é ﬂ}, 15
JlommyckaeMoe TOMEePEeYHOE YCHITHE:
5 [Q]
=l [Q]= —Hj
= — 6 6 6 212 _ 6
2 [[Q]n] = 5.141-10°/ (1 + (5,141-10°/7,362:10° )** = 4,215-10° H
& Qe
jes)
=~
%
M
jus)
=)
=
<
o0}
m
g
<
S¢
=
¥
&)
=
E
=
o
=
=
ol =
Elo
% g JIuct
gl = E/1-2.00.00.000 PP 29
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Iloamnuce 1 narta

uB. Ne no.

19756.4

Onopa ceioBas (HenmoABHUKHAA)

UcxogHble AaHHbIe

DIeMEHT, CBSI3aHHBIN C OMOPOi:

BHuyTpenHnuii quamerp obevaiiku, D:

TomnuHa CTEHKN 00€YaiKH, S:

Obeuaiika MUIHHAPHIIECKAST
2000 MM
16 MM

[TpnbaBka 111 KOMIEHCAIMK KOPPO3UH U 9PO3HH, C1. 4 MM

HpI/I6aBKa JJIs1 KOMIIEHCAIU MUHYCOBOTO JOITYCKa, Cy: 0 MM

[TpubaBka TexHOIOTHYECKAS, C3!

CyMMa npu6aBoK K CTeHKe o0edaiiku, c:

Mupwuaa onopsl, b:

Yron oxBaTa Onopkl, B) :
PaccrostHue OoT Kpas meMeHTa, 1
Paccrostnue no gHuia, a:
Bricora onopsl, H:

TonmuHa nucTa, s;:

upwuna mucta, b,:

]
Vron oxBaTa nmucTa, 2.

JliMHa BBICTYMAOMICH YacT JIUCTA, f:
Pacuér B pacyéTHBIX YCJIOBHUAX

YcaoBus HArpy:keuus (CM. JMIOPbI CUJI U MOMEHTOB):

Pacuérnas remneparypa, T:

Koaddpunrenr 3amomHeHus KUIKOCTHIO,

IInOTHOCTB KUIAKOCTH, Pl

Pacuérnoe BHYTpPCHHEC H30BITOYHOE JaBJICHUC, ﬂeﬁCTByIOHIee B 3JICMCHTC HaJl OHOpOfI, p: 0.3532 MIIa
H

0 MM
4 mm
300 MM
120°

440 MM
500 MM
196 mm
14 Mm
450 MM
140°

179,8 mm

3

M3rubaroniuii MOMEHT B C€Y€HUH 000JI0YKH HaJI OTIOpoit, M: 4,068-10* Hwm

OnopHoe ycuiue, F:

2,266:10° H

200 °C
0,951

750 kr/m®

Wzm) Jlucr Ne moxym. [onm.

Jlata

EJ1-2.00.00.000 PP
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ITonepeuHoe ycuiue B CEYCHUU 000IOUKH HAJl OTIOpoid, Q: 1,988-10° H

JlonmyckaeMble HArpy3KH JJIsl 3JIeMEHTAa, CBSI3aHHOI0 ¢ 00evaiikoii (cM. pac-
yéT “Odeyaiika HUIMHAPUYECKan):

JomyckaeMmoe Hapy>KHO€E JaBjieHue, [pl: 0,2267 MIla

Jonyckaemblit n3rudaronmii MOMEHT, [M]y.;: 5,77~106 Hwm

Jlonyckaemas oceBoe cxxumaroriee yerae, [F]: 1,128:10" H

Jomyckaemas monepedHoe ycunue, [Q]: 2,644-10° H

PacuyéTt o6evyankm Ha NPOYHOCTb U YCTONYUBOCTb OT OMOPHbIX Harpy3okK no
FOCT P 52857.5-2007

Onopa 6e3 no0K1a0H020 1ucma

218
max 21 7 — ! ;0
ﬂ =max{1.7 - 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2,094) = 0,3464

Kiz=

sinD.5 -6 ;)

HapaMeTp, or[pez[en;{eMLIﬁ pacCTosIHUCM 40 AHUIIA:

v =253 .Di f% =2.83 * 500 / 2000 * (16 — 4) / 2000)*2 = 0,05480

Koapd

Klj = 1tuitl

&
UIUEHTHI, YIUTHIBAIONIME BIMSIHUE PACCTOSHMS 10 JHMINA (! MOACTABIAIOT B PaJdaHax):

. {I_D;n.s-ﬁw-?

} =min{ 1,0; (0.8 * 0,05480"% + 6 * 0,05480) / 2,094 } = 0,2464
&

<
&
[a]
‘;[ KoaddunmeHTsl, yIuTHIBAIOIIME BIUSHUAE YIiIa OXBATa OMOPHI (6  noxcrasisior B paguanax):
5 1.15-0.1432 -6 | _
E = - =(1.15-0.1432 * 2,094) / sin(0.5 * 2,094) = 0,9816
= sig0.5-6 )
= [Tapamerp, onpenensieMblil LIMPHUHOMN MOsICa OTOPHI:
= By =051 L =0.91* 300/ (2000 * (16 — 4))?> = 1,762
‘% JDrs-a ’
= Koa¢pduumeHTsl, yuuThIBaIOIKE BIMSHUE HIMPUHBI NT0SICA OTIOPHI (61 MOJICTABJISIOT B PaHaHax):
m
= -, .
= K = max e—sm|31 2025 = =max{e 77 *sin(1,762)/1,762; 025} = 0,25
= 1
& 023 Ky K,
= 1= ————= =-0.23*0,3464 * 0,2464 / (0,9816 * 0,25) = (-0,08001)
s EpEp
§ Obmree oceBoe MeMOpaHHOE HAIPSHKEHUE M3TH0a B 00IaCTH OTIOPHOTO y3JIa!
— 4.1
Omee = ————— =4 *4,068-10" | (3,142 * 2000° * (16 — 4)) =1,079 MIla
= n-D* (s—c)
<
=i
S - 1
a By = —Ome - =-1,079 /(1,25 * 165) = (-0,005232)
2 Ky o
=
o) pD = 1
= gy = |———-0Om | =[0,3532 * 2000 / (4 * (16 — 4)) — 1,079] /(1,2 * 165) =0,06888
4-(s-1) | [
=
ol <
o EE)
< g Jucr
gl = EJ1-2.00.00.000 PP 31
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LY N 2
[pumeuanue: npu = < 0 B pacuére Ky 3HaKu % U 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

1-532

2
{;_+91-93J+\{@_+91-92J +f-93)s,

=1,496 By =8q,

Ky=min{1,477,1,496 } =1,477
Pacuér B Touke 2:
[IpenensHOE HanpsyKeHUE U3THOA:

Kl =
1,477 By =B

pu

il =K1K [5] =1477%125%165 = 304,7 MIla
JlomryckaeMoe OTOPHOE YCUIIAE OT HArPy»KEHHsI B OCCBOM HalpaBJICHUM:

[F], = 07 [5i]z D=0 (s-0) =0.7%304,7 * (2000 * (16 — 4))“2* (16 - 4) / (0,25 * 0,9816) = 1,616-10° H

Ego Ky
1—eFL.
Kn= E—msﬁl =(1-e " *cos(1,762)) / 1,762 =0,586
Py
145-043-4
Ky =———— - =(145-043*2,094)/sin(0.5*2,094) =0,6344
sinf0.5 6 )
0.65 T
Ki=1- = =1-0.65/ (1 + (6 * 0,05480)%) * [3,142 / (3 * 2,094)]** = 0,5852
1+f9)? Y38
Koo 1
17 D b =1/[L + 0.6 * (2000 / (16 — 4))" * 300 / 2000 * 2,094 ] =0,4908
14063 — 2.5,
s—c D
053K _
Gy = - _ =-0.53 * 0,586 / [0,6344 * 0,5852 * 0,4908 * sin(0.5 * 2,094)] = (-1,968)
Ky, Ky K sinll 56 )
84,=0

__epD 1
#2776 K, ]

=0,3532* 2000/ (2 * (16 —4)) * 1/ (1,25 * 165) =0,1427

Sag N &
Ipumeuanue: mpu = < 0 B pacuére K, 3HaKu % ¥ 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

1-532

2
{;_+91-93J+\{@_+91-92J +f-93)s,

=0,4896 By =S

K; =min{ 0,4293, 0,4896 } = 0,4293
Pacuyér B Touke 3:
IIpenenvHOE HaMpsHKEHHUE U3THOa:

K,=

By =B

= 0,4293 pu

[rik =K Ko -[z] =04203+1,25*165 = 88,54 MIla
I[OHyCKaeM()e OHOPHOG yCI/IHI/Ie oT Harpy)KeHI/IH B Opr)KHOM HaHpaBJ‘IeHI/II/I:

[F]; = 09 [5ils-D-(s-c)(s=a) _ . 88,54 * (2000 * (16 — 4))"2 * (16 — 4) / (0,6344 * 0,5852 * 0,4908) = 8,13-10° H
ST SR ST

YcnoBue NpoyHOCTH:

F <[F] = min {[F],, [F],}

EJ1-2.00.00.000 PP
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[F1= rnjn{[F]z, [F]3} =8,13-10°
2,266:10° H< 8,13:10° H
3axiodyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJTHEHO

Ilposepka ycnogus ycmouuugocmu
D¢ dexTrBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOpPAHHBIX HANPSDKEHUH:

g {E D ) ‘Kz Kis =226610°%3142/4* (2000 / (16 — 4))% * 0,3464 * 0,2464 = 1,961-10° H
5=

Cocyn paboTaeT o BHYTPEHHUM JAABJICHHEM, IIPU IPOBEPKE YCTOWIMBOCTH MPUHUMAIOT p=0.

F, =F

]

2
YcnoBue ycTOHYMBOCTH: M + F—E + i + [3] <1
(p] [F] Mlpe [0

2
F
H +—2+ i + [i] =0/0,2267 + 1,961-10°/ 1,128-10" + 4,068-10* / 5,77-10° + (1,988-10° / 2,644-10° )* = 0,03009
(#] [F] [Mlger

(]
0,03009<1.0

3aKio4eHue: Y cJIoBHe yCTOHYHBOCTH BBITOJTHEHO
Pacuér B pacuyéTHBIX YCJIOBUAX (HAPY/KHOE aBJICHUE)

YcaoBus HArpy:keHus (CM. JMIOPbI CUJI 1 MOMEHTOB):

Pacuérnast temneparypa, T: 200 °C

£. 0

Koa¢pduuuneHT 3anomHeHust KUIKOCTIO,

3
[110THOCTE KHIKOCTH, e 0 xr/m

% PacuérHoe Hapy>xHOE M30BITOUHOE JIaBIICHHE, JICHCTBYIONIEE B 3JIEMEHTE HaJl OMOPOii, p: 015 MTTa
=
5
E N3rubarommii MOMEHT B ce4eHHH 000JI0YKH HaI OTIOpoid, M: 3,55~104 Hwm
=
é OnopHoe ycunue, F: 1,807-10° H

[TomepeuHoe ycmine B c€4CHUN 000IOYKH HAJI OTTOpoid, Q: 1,714-10° H
X
1)
&
g/ I[onycxaeMble HArpy3KHu 1Jisl 3JI€MEHTa, CBA3aHHOI'0 C oO0evyaliKkou (CM. pac-
S yét “O0evaiika HWIHHAPUYECKAs™):
= Jormyckaemoe Hapy»KHOE JaBieHue, [pl: 0,2267 MIla
ol
Z‘ Jonyckaemblit n3rudaronmi MOMeHT, [M]ye,: 5,77 10° Hm
m
E Jlomyckaemast oceBoe cxumMaroniee ycunue, [FJ: 1,128:10" H
§ Jlommyckaemas nomnepednoe ycunue, [Q]: 2,644:10° H
m

PacuyéTt o6evyankm Ha NPOYHOCTb U YCTONYUBOCTb OT ONMOPHbLIX HAarpy3oK no
g FOCT P 52857.5-2007
=¢
=
A Onopa 6e3 nooK1a0H020 1ucma
=
=
o
=
5
=1
©

% g JIucr
2| 3 EJ1-2.00.00.000 PP 33
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19756.4

21-6
max 21 7 - 1 i
T =max{1.7 - 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2,094) = 0,3464

Kz = .
sinf0.5-8 )

HapaMeTp, OHpeHeHHeMLIﬁ pacCToOsIHUEM 10 AHUIIA:
y=283- 2. {E =2.83 * 500 / 2000 * (16 — 4) / 2000)*2 = 0,05480
D D

&
Koo puipenThl, yYUTHIBAIOLINE BIMAHUE PACCTOAHMUS 10 AHMIIA (1 IOACTABIAIOT B paadaHax):

_ 08 .fy+6-7
Kis=min<{l 0, —"— °% =min{1,0; (0.8*0,05480"2 + 6 * 0,05480) / 2,094} = 0,2464
& 1

&
KoahGurmeHTsl, y4uTHIBAIOIINE BIUSHUE YIJIa 0XBaTa OMOpsI (1 MOCTABISAIOT B PaJHaHaX):

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

sin(0.5-6 |)

[Tapamerp, onpenensieMblil IMPHUHOMN MOSICA OTIOPHI:

2]
fp =081 - ———= =10.91*300/ (2000 * (16 - 4))** = 1,762
JO(s=-1)

&
Koa(hpUireHThI, yUUTHIBAIOIIHME BIMAHUE IIUPUHBI OSICa OTIOPHI (| MOJACTABISIIOT B pauaHax):

FL .
K qp = max {E—Smﬁl al .25} =max{e "% *sin(1,762) / 1,762; 025}  =0,25
1

| =-———— =-0.23 * 0,3464 * 0,2464 / (0,9816 * 0,25) = (-0,08001)
KKy
Obmee oceBoe MeMOpaHHOE HAIIPSDKCHUE H3TH0A B 00JIACTH OTIOPHOTO y3JIa!
— 4.
Sme = —————— =4 *3,55-10"/ (3,142 * 20002 * (16 — 4)) =0,9417 MIla
w0 5-c)
— 1
) = —Omx - =-0,9417 /(1,25 * 165) = (-0,004566)

p-D — 1
Gy =|—- : =[(-0,15) * 2000 / (4 * (16 — 4)) — 0,9417] /(1,2 * 165) =(-0,03632
23 [4{5_'::] 'jmx] m [( ) 4*( )) 11/¢( ) =( )

B N &
[pumeuanue: npu = < 0 B pacuére K, 3uaku H U 72 MEHSIOT HA IPOTHBOIIOJIOXKHEIE

1-53
2 - 1477 B =8y
[;_+31-32]+\([;_+31-32] +f-93) s fipu

= 1,465 Sy =g

Ky=min{1,477,1,465} =1,465
Pacuér B Touke 2:
IIpenenvHOE HaMpsHKEHUE U3THOa:

K1=

[5i]s =K1 Ka-[5] =1465*1,25*165 = 302,1 MIla
JlonyckaeMoe OMopHOE YCHIIME OT HArPY)KEHHUs B OCEBOM HAPABJIECHUH:

[F]; = 07 [oal2 vD-(870) (579 _ (7 a001 = (2000 % (16— 4 * (16— 4)/ (0.25 * 0,9816) — 1,602:10° H

I‘gllil 'KIE

EJ1-2.00.00.000 PP
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1-eF -cosfiy

Kn= =(1—e " * cos(1,762)) / 1,762 =0,586
fy
145-043.6
4= ——  —  =(1.45-0.43*2,094)/sin(0.5 * 2,094) = 0,6344
sin(0.5 6 |)
.65 |I b
Ki=1- = =1-0.65/ (L + (6 * 0,05480)%) * [3,142 / (3 * 2,094)]** = 0,5852
1+f9)? Y38,
Koo 1
1 o b =1 /1 + 0.6 * (2000 / (16 — 4))" * 300 / 2000 * 2,094 ] = 0,4908
1406 3}— — -8
g—¢ D
053K _

By =- _ =-0.53* 0,586 / [0,6344 * 0,5852 * 0,4908 * sin(0.5 * 2,094)] = (-1,968)

Ky Kpg Kyposinfl.5-6 )
8 41=0
g, P2 =(-0,15) * 2000/ (2 * (16 — 4)) * 1/ (1,25 * 165) =(-0,06061

B0 Ky o] - ' =(-0,06061)
IIpumeuanue: npu a1 < 0 B pacuére K; 3Haku % U #2 MEHSIOT Ha IIPOTUBOIIOJIOKHBIE
1- 53
1= — 8y = 8
= 0,4293 =31

{;_+91-93J+\{@_+91-92J +f-93)s, fipi

=0,4036 pu %2 = #aa

Ky =min{ 0,4293, 0,4036 } = 0,4036

Pacuér B Touke 3:

[penenvHOE HaNpsDKEHKUE M3rHOa:

[5:f = K1 K2 -[5] =04036*1,25*165 = 83,25 MITa

JlonyckaeMoe ONOpHOE YCHUJIHE OT HArPY)KEHHSI B OKPY)KHOM HAIPABIICHUU:

[F; = 09 [0z D=8 1879 _ 5 g3 o5+ (2000 (16 4) * (16 4/ 06344 * 0,5852 * 0,4908) — 7.643-10° H
K14 .Klﬁ .Kl?

YcnoBue NpoyHOCTH:

F £ [F] = min {[F], [F];}

[F1= rnjn{[F]z, [F]3} =7,643-10°

1,807-10° H< 7,643-10° H

3akmroueHue: Y ca0Bue NMPOYHOCTHU U yCTOﬁqHBOCTM BbBIIIOJIHEHO

IIposepka ycnosus ycmoituueocmu

D¢ dexTrBHOE 0CEBOE YCHIIE OT MECTHBIX MEMOpPAHHBIX HANPSDKCHUH:

T

F,=F -Z.
4

]

|' D
o K5 Kis =1,807:10°%3,1421 4% (2000 / (16 - 4)Y2* 0,3464 * 0,2464 = 1,564-10° H
5=

2
F
VcioBre YCTORUHBOCTH: H += 4 _ M + [i] <1

(f] [F] Ml L[Q]
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2
F
H +2 4 i + [EJ =0,15/0,2267 + 1,564-10°/ 1,128-10" + 3,55-10*/ 5,77-10° + (1,714-10° / 2,644-10° }* = 0,6859
(#] [F] [Mlper

(]
0,6859<1.0

3akrodcHue: Y cJ0BUEe YCTOHYUBOCTH BHINOJIHEHO
Pacuér B ycinoBusix ucnbiTanuil (I'uapoucnbiranus)

YciaoBus HArpysKeHUs PU UCHBITAHUAX (CM. DNMIOPHI CUJI 1 MOMEHTOB):

Pacuérnast temneparypa, T: 20 °C
KoadduumeHT 3anonHeH s )KUIKOCThIO, 5 : 1

Fa - 1-10° kr/m®
[T10THOCTB KUIKOCTH, !

PacuérHoe BHyTpeHHEee N30BITOYHOE TaBJICHHUE, ICHCTBYIOIIEE B AIIEMEHTE HaJl OMOPOH, p: 05423 MIla

W3rubaromuii MOMEHT HaJl OTIOpoii, M: 1,352:10* Hwm
OnopHoe ycunue, F: 1,112:10° H

[omepeuHoe ycunne B c€4CeHUN 000IOUKH HaJI OTIOPOi, Q: 7,61-10° H

Jlomyckaemble HATPY3KH VISl 3JIeMEHTA, CBSI3aAHHOI0 ¢ 00e4aiikoii (cM. pac-
yéT “Ooevaiika UMIMHAPUYEcKasn’):

Jomyckaemoe Hapy»KHOE JaBJieHue, [p]: 0,3328 MIla

OIIYCKAa€MbIHM U3TrHOA0OIIMK1 MOMCHT, CT: . . M
Tlory it u3ru6 i [Mlyer:  9,348:10° H

g Jlomyckaemas oceBoe cxxuMaromee yeumue, [F]: 1,819-10" H
E Jomyckaemas momnepednoe ycumnue, [Q]: 4,215-10° H
[}
o . ~ ol
= PacuyéTt ob6evyankm Ha MPOYHOCTb U YCTOUYNBOCTb OT ONOPHbIX HArpy3oK no
=
2 FOCT P 52857.5-2007
= Onopa 6e3 nooknaonozo 1ucma
=
S
= 218,
o max 31 .7 - .0
) T =max{1.7 — 2.1 * 2,004 / 3,142; 0} / sin(0.5 * 2,094) = 0,3464
~ K5 =
] situ.5 -8 )
" [TapameTtp, onpe/enseMblii pacCTOSTHUEM JI0 JIHHIIA:
o
= a |s-c
< v=283- 2. |22 7 =2.83%500/2000* ((16 - 4) / 2000)"* = 0,05480
s D D
A 5

Koa(hpHuireHTsI, yUUTHIBAIOIIME BIMSHIE PACCTOSHUS 10 AHUIIA (- ! IOJCTABISIOT B pajaHax):
£ _ 08 ¥ +6-7
S Kig=mindl0,— =" "L =min{1,0; (0.8 *0,05480"2 + 6 * 0,05480) / 2,094 } = 0,2464
= &
= 1
Q &
E Koo duiMeHThl, yUUTHIBAIOLINE BIMAHUE YIJIa 0XBaTa ONOPLI (1 IOACTABISIOT B pajiMaHax):
=
= 1.15-0.1432 -5

Ky = =(1.15-0.1432 * 2,094) / sin(0.5 * 2,094) = 0,9816

sinfl .56 ;)

5
ol <
i B
% g JIucr
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[Tapametp, onpenensemMslil IIUPUHON MOsICA OMOPHIL:

2]
fp =051 ————= =0.91*300/ (2000 * (16 - 4))** = 1,762
JD (5= c)

&
KoahduimeHTsl, y4uTHIBAIOIINE BAUSHAE IIUPUHBI [OsiCA OMOPHI (1 MOJCTABISIOT B PaHaHaX):

-
K jp = max {E—Smﬁl ;D.ES} = max{e 2 * sin(1,762) / 1,762; 025} = 0,25
1

023 K5 Ky

= =-0.23*0,3464 * 0,2464 / (0,9816 * 0,25) = (-0,08001)
LSPR ST

OO01ee oceBoe MeMOpaHHOE HAaNpsDKEHHE U3ruoda B 00J1aCTH ONOPHOTO y3J1a:
- 4.1
Omee = ———— =4 *1,352-10* ] (3,142 * 2000% * (16 — 4)) =0,3585 MIla

w0 5-c)

— 1

Sy = —Om - =-0,3585 /(1,05 * 272,7) = (-0,001252)

p-D = 1
B, =|—-0 : =[0,5423 * 2000/ (4 * (16 — 4)) — 0,3585] / (1 *272,7) =0,08154
23 {4-[5—1:] mx] m [ (4*( )) 1/( )

L N &
Ipumeuanue: mpu < 0 B pacuére Ky 3HaKu % U 2 MEHSIOT Ha IPOTUBOIIOJIOKHBIE

1-532
2 = 1,479 = wa)
[;_+91-93J+\{[;_+91-92J +f-93)s, ipH

=1,498 By = a2

Ky=min{1,479,1,498}=1,479
Pacuér B Touke 2:
[IpenenbHOE HanpsHKEHUE H3THOA!

K,=

il =K1Ky [o] =1479%1,05%2727 = 4234 MIla
JlomycKaeMoe OTIOPHOE YCHIIME OT HATPYKEHHS B OCEBOM HATIPABJICHHN:

0F To:la -0 (28— (85—
[1:]2 = [5:]2 (s=0)-(s-¢9) = 0.7 *423,4* (2000 * (16 — 4))> * (16 — 4) / (0,25 * 0,9816) = 2,245-10° H

LSTR SV
1—eFL.
K= E—lmlal =1 —e " * cos(1,762)) / 1,762 =0,586
Py
145-0436
Kjyy=——— - =(1.45-043+*2,094)/sin(0.5*2,094) =0,6344
sin0.5-6 1)

=1-0.65/ (1 + (6 * 0,05480)%) * [3,142 / (3 * 2,094)]*2 = 0,5852

g o128 i
1+f9)? Y38,

K =
1 O & =1/[1+0.6* (2000 / (16 — 4))** * 300 / 2000 * 2,094 ] =0,4908
1406 3 — -— 8,
g—c D
053K
by =- - =-0.53 * 0,586 / [0,6344 * 0,5852 * 0,4908 * sin(0.5 * 2,094)] = (-1,968)
Ky K Kypeinllsa)
3 43=0
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__epD 1
#2776 K, ]

=0,5423 *2000/ (2 * (16 —4)) * 1/ (1,05 * 272,7) =0,1578

LY N 2
Ipumeuanue: mpu < 0 B pacuére Ky 3HaKu % U 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

1-534
2 - 0,4293 By =8y
{;_+91-93J+\{@_+91-92J +f-93)s, ipH

= 0,4959 By =3n

Ky =min{ 0,4293, 0,4959 } = 0,4293
Pacuér B Touke 3:
[IpenenpHOE HaNpsDKEHUE U3rHOA:

K,=

ik =K1 K [o] =04203%105*2727 =122,9 MITa
JlomyckaeMoe ONOPHOE YCHIIME OT HAIPY)KEHHS B OKPY/KHOM HAIpaBJICHUM:

[F; = 09 [0z D=8 (879 _ 5150 9x (2000 (16 4) * (16 4)/ 06344 * 0,5852 * 0,4908) — 1,129-10° H
K 14 'Kllﬁ ‘K 17

YcnoBue npoyHOCTH:

F £[F] = min {[F],, [F];}

[F]= mjn{[F]g, [F]B} =1,129:-10°

1,112:10° H< 1,129:10° H

3aKJ'HO‘leHPIeI YciioBue NMPOYHOCTH U yCTOﬁqHBOCTM BBIIIOJIHEHO

Ilposepka ycnosus ycmouuugocmu

D¢ dexTHBHOE 0CEBOE YCHIIE OT MECTHBIX MEMOPAaHHBIX HAIPSHKCHHMH:

LD
4 Yis-0c)

Cocyn paboTaeT 1oj1 BHyTPEHHUM JaBJICHHEM, IIPU POBEPKE YCTOMIMBOCTH MpUHUMAIOT p=0.

F,=F

L]

‘Kz Ks = 1,112:10°%3,142/4* (2000 (16 - 4))"? * 0,3464 * 0,2464 =9,621-10* H

2
YcnoBue ycTOMYHUBOCTH: H + F—E + M + [i] <1
(Bl [F] [llpe \[Q]

(g] [F] [Mlyer
0,007060<1.0
3axiroyeHue: Y cJIoBUe YCTOHYHBOCTH BBINOJTHEHO

2
o F A
u+ f + + E =0/0,3328 + 9,621-10" / 1,819-10" + 1,352-10"/ 9,348-10° + (7,61-10* / 4,215-10° )*> = 0,007060

(2]
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Onopa cemioBas (MOABUKHASA)

McxoaHble AaHHbIe

DIeMEHT, CBSI3aHHBIN C OMOPOil: Obeuaiika TUIHHAPHIECKAS
BHyTpenHnuii quamerp obevaiiku, D: 2000 mm
TomnmuHa CTEHKH 00eUaiiKH, S: 16 MM

[TpnbaBka 111 KOMIEHCAIMK KOPPO3UH U 9PO3HH, C1. 4 MM

HpI/I6aBKa JJIs1 KOMIIEHCAIUA MUHYCOBOTO JOITYCKa, Cy: 0 MM

[TpubaBka TexHOIOTHYECKAS, C3! 0 MM
CymMma nprubaBoK K CTCHKE 00eqaliky, c: 4 MM
upwaa onopsl, b: 300 MM
VYroi 0xBaTa OTOpHI, 51, 120°
PaccrostHue oT Kpas meMeHTa, 1, 2940 MM
PaccrostHue no gHuIIa, a: 500 Mmm
Bricora onopsl, H: 196 mm
TonmuHua nucra, s,: 14 mm
upwuna mucta, b,: 450 MM
Yron oxBaTa JucTa, %3 : 140°
JmHa BEICTYMArOIIEH YacTH JTUCTa, f: 179,8 mm

Pacuér B pacyéTHBIX YCJIOBUAX

YcaoBus Harpy:keHus (M. JMIOPbI CHJI 1 MOMEHTOB):

Pacuérnas temnepatypa, T: 200 °C
KoaddumreHT 3amomHeHus KUIKOCTHIO, 5 : 0,951

3
IInOTHOCTB KUIAKOCTH, Pl 750 kr/m

Pacuérnoe BHYTpPCHHEC H30BITOYHOE JaBJICHUC, ﬂeﬁCTByIOHIee B 3JICMCHTC HaJl OHOpOfI, p: 0.3532 MIIa
i

M3rubaroniyii MOMEHT B C€Y€HUH 000JI0YKH HaI OTIOpoid, M: 4,097-10* Hwm

JIuct

19756.4
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OnopHoe ycunue, F: 2,25810° H

IomepedHoe YCUiIHe B CedeHIH 0607104K) Hag omopoi, Q:  1,979-10° H

JlonmyckaeMble HArpPy3KH JJIsl 3JIeMEHTAa, CBSI3AaHHOI0 ¢ 00evaiikoii (cM. pac-
yéT “Obdeuaiika HWIMHAPUYECKan’):

Jomyckaemoe Hapy>KHO€E JaBjieHue, [pl: 0,2267 MIla
Jomyckaemslit n3rudaronmii MOMEHT, [M] .. 5,77-106 Hwm
Jlonyckaemas oceBoe cxxumaroriee yerue, [F]: 1,128:10" H

Jonyckaemas nonepeunoe ycuiue, [Q]: 2,644-10° H

Pac4yét o06e4yakm Ha NPOYHOCTb U YCTOMYMBOCTb OT ONOPHbLIX Harpy3oK no
FOCT P 52857.5-2007

Onopa 6e3 nooK1a0H020 1ucma

216
max 4l 7 - ! i
ﬂ =max{1.7 - 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2,094) = 0,3464

Kz = .
sinf0.5-8 )

[TapameTtp, onpenensieMblii pacCTOSHUEM JO AHHIIA:

v =283 .Di. f% =2.83 * 500 / 2000 * (16 — 4) / 2000)*2 = 0,05480

&
KoshGuruenTsl, y4uTHIBAIOIINE BAUSHUE PACCTOSHUS 10 JHUIIA (1 IOCTABISIOT B pajMaHax):

DE-Jy+6-
g K5 = min {1 o, L} =min{ 1,0; (0.8 * 0,054807 + 6 * 0,05480) / 2,094 } = 0,2464
= 8
= 5
é Ko puireHThI, yUUTHIBAIOIIME BIMSHIE yIila 0XBaTa Omopsl (- ! OJICTaBIAIOT B paJHaHax):
= 115-0.1432 -6
é K= =(1.15-0.1432 * 2,094) / sin(0.5 * 2,094) = 0,9816
sinfl .56 ;)
- [TapameTp, onpeaensieMblid LIMPUHON MOsiCa ONOPHI:

¥
& fp =051 Pt =0.91* 300/ (2000 * (16 — 4))*?> = 1,762
< JO(s=-1)
e By )
é Koadpunmentsr, yanTeIBaroniye BIUsHIE IIUPHUHBI TT0sica ONOPHI (1 MOJCTABISIOT B panaHax):

+u g
2 K = max e—sm|31 2025 =max{e 7 *sin(1,762)/1,762; 025} = 0,25
2 1
=
< 1= =-0.23*0,3464 * 0,2464 / (0,9816 * 0,25) = (-0,08001)
N KKy
m

Oo61ee oceBoe MeMOpaHHOE HaNpsDKEHHUE M3ruoda B 00J1aCTH ONOPHOTO y3J1a:

g — 41
s Omt = ——7—— =4 %4,097-10*/ (3,142 * 2000* * (16 — 4)) =1,087 MIla
= n-D* (s—c)
[a}
2 - 1
= By = —Ome - =-1,087 /(1,25 * 165) = (-0,005269)
g Ky o
=
5
ol <
i B
% g JIucr
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pD - 1
Fyg=|——-0 : =[0,3532 * 2000 / (4 * (16 — 4)) — 1,087] / (1,2 * 165) =0,06885
(525 ) B

B N &
IIpumeydanue: npu H<os pacuére K; 3Haku H U 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

1-53
2 = 1477 By = 9y
[;_+31-32]+\([;_+31-32] +f-93) s fipu

=1,496 By =S

Ky =min{1,477,1,496 } =1,477
PacuéTt B TOUKE 2:
[IpenensHOE HanpsyKeHUE H3THOA:

K1=

[ril; =K1 Ki-[5] =1477%125+165 =304,7 MITa
,Z[OHYCKaeMOC OIIOPHOC YCUIIUEC OT HAI'PY’KCHUA B OCEBOM HAIllPABJICHUU:

[F], = 07 [oal2 AD-(870 (579 _ (7047 2000 % (16— 4 * (16 - 4)/ (0.25 * 0,9816) — 1,616:10° H

TR ST
1- =iy,
K, = L™ cospy =(1— e 1752 * cos(1,762)) / 1,762 = 0,586
F
145-043.6
Kp=— 1 =(145_043+%2,004)/sin(0.5 * 2,004) = 0,6344
sin(0.5 5 |)
0.a85
Ki=1- T T =1-0.65/ (1 + (6 * 0,05480)%) * [3,142 / (3 * 2,094)]** = 0,5852
1+ Y38
Koo o 1
17 T+ =1/[1 +0.6* (2000 / (16 — 4))** * 300 / 2000 * 2,094 ] =0,4908
1406 31— 2.5
g—o D
053K, _
P == : =-0.53 * 0,586 / [0,6344 * 0,5852 * 0,4908 * sin(0.5 * 2,094)] = (-1,968)
Ky, Ky Kp; sl 56 )
841=0
p-D
Saa =0,3532* 2000/ (2 * (16 — 4)) * 1/ (1,25 * 165) =0,1427

2-(s-0) K, o]
- 8y ) By
pUMeYaHue: Ipu <0 B pacuére K; 3HaKn u MEHSIOT Ha IIPOTUBOIIOJIOKHbIE

1- 53
K, = 2

2 - 0,4293 By =3y
[;_+91-92J+\{[;_+91-92J +f-93)s, 1pH

=0,4896 By =S

K; =min{ 0,4293, 0,4896 } = 0,4293
Pacuyér B Touke 3:
[IpenenbHOE HapsKEHUE U3THOA:

ok =K1Kz -[s] =04203+125~165 = 88,54 MITa
JlomyckaeMoe OIMOPHOE YCUIIME OT HATPYXKEHHS B OKPYKHOM HAIPaBJICHUM:

EJ1-2.00.00.000 PP
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[F]; = 02 [5ils - wD-(s-¢) (s—2) =0.9* 88,54 * (2000 * (16 — 4))“2* (16 - 4) / (0,6344 * 0,5852 * 0,4908) = 8,13-10° H

K 14 'Kllﬁ K 17
YcnoBue npoyHOCTH:
F < [F] = min {[F],, [F];}
[F1= trdn{[F]z, [F]E} =8,13-10°
2,25810° H< 8,13-10° H
3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Ilposepxa ycnoeus ycmoituueocmu

D¢ddekTuBHOE OCEBOE yCHUIIME OT MECTHBIX MEMOPAHHBIX HATIPSKCHUIA:
T D
. e

4 Yz

Cocyn paboTaet 1noji BHyTPEHHUM JaBJI€HHEM, [IPU MPOBEPKE YCTOMYMBOCTH MpUHUMAIOT p=0.

Koz Ky; =225810°*3,142/4* (2000 / (16 — 4))2 * 0,3464 * 0,2464 = 1,954- 10° H

2
F
YcaoBue ycTOHYMBOCTH: H += 4 i + [i] =1

(f] [F] Ml L[Q]

(#] [F] [Mlger
0,03002<1.0
3akiroueHue: Y cJa0BUe yCTOHYUBOCTH BbIIIOJIHEHO

2
F
H+ £ 4 M + [i] =0/0,2267 + 1,954-10°/ 1,128-10" + 4,097-10* / 5,77-10° + (1,979-10° / 2,644-10° }* = 0,03002

(]

PacuéT B pacuéTHBIX YCJIOBUSX (HAPY/KHOE TaBJICHUE)

YcaoBus HArpy:keHus (CM. JMIOPbI CUJI U MOMEHTOB):

Pacuérnas tremneparypa, T: 200 °C
KoadduiineHT 3amoaHeHUs )KUIKOCTHIO, 5 : 0

3
TInOTHOCTE KUIKOCTH, e 0 xr/m

PacuérHOoe Hapy)HOe U30BITOYHOE aBJICHUE, JEHCTBYIONIEE B AIEMEHTE HaJl OIIOPOH, p: 015 MTTa
1

W3rubatonmii MOMEHT B CeUeHUH 000JI0YKH HaJl OITOpoid, M: 3,572-104 Hwm
OnopHoe ycunue, F: 1,798:10° H

Tomepedroe yCHiIHe B CeYeHHH 060M0uKH Ha oropoit, Q:  1,704:10° H

JlonmyckaeMble HArpy3KH VISl 3J1eMEHTAa, CBSI3AaHHOI0 ¢ 00e4aiikoii (cM. pac-

yéT “Ooeuaiika UMIMHAPUYEcKan’):

JlomyckaeMoe Hapy»KHOe JaBieHue, [pl: 0,2267 MIla
Jomyckaemblit n3rudarommii MOMEHT, [M] ;! 5,77-106 Hwm
Jlomyckaemast oceBoe cxumMaroniee ycunue, [FJ: 1,128-107 H

Jonyckaemas nonepeunoe ycuiue, [Q]: 2,644-10° H
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Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

42




Pacyét o6evankm Ha NPOYHOCTb U YCTONYMBOCTL OT OMOPHbLIX Harpy3ok no
FOCT P 52857.5-2007

Onopa 6e3 nooknaonozo rucma

216
max sl .7 - 1 i
n =max{1.7 - 2.1* 2,094/ 3,142; 0} / sin(0.5 * 2,094) = 0,3464

Kz =

sin().5 -6 |

HapaMeTp, OHpeHeHHEMLIﬁ PpacCTOsIHUEM 10 AHUIIA:

v =283 .Di. f% =2.83 * 500 / 2000 * (16 — 4) / 2000)*2 = 0,05480

L]
KOS(I)(I)I/IHI/ICHTBI, YYUTBIBAOMIWE BJIMAHUC PACCTOAHUA 1O JHUIIIA ( ]'HOZ[CTaBJ'IHIOT B paaHaHaX):

_ 08 .Jy+6-7
Kig=mindl0,— =" "L =min{1,0; (0.8 * 0,05480"2 + 6 * 0,05480) / 2,094 } = 0,2464
& 1

il
KoahpHuireHThI, yUUTHIBAIOIIME BIMAHIE yIila 0XBata Omopsl (- ! OJICTaBIAIOT B pajHaHax):

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

sin( 55 )

ITapameTp, onpeaensieMblil IIUPUHOM MOsiCa ONOPHI:

L
1 =081 ————= =0.91+300/ (2000 * (16 - 4))* = 1,762
JD (5= 6

&
Koa(hpHUireHThI, yUUTHIBAIOIIHME BIMAHUE IUPUHBI [OsICa OTIOPHI (| MOJACTABISIIOT B pauaHax):

+ .
K = max {E—Smﬁl 0 .25} =max{e "% *sin(1,762) / 1,762; 025} = 0,25

o]
= 1
=
= 023 K3 K
5 = — =-0.23*0,3464 * 0,2464 / (0,9816 * 0,25) = (-0,08001)
= STRST
ét Oomee oceBoe MeMOpaHHOE HATIPSHKCHUE H3TH0A B 00JIACTH OTIOPHOTO y3JIa:

- 4.1

Ome = —————— =4 *3,572-10* | (3,142 * 2000 * (16 — 4)) =0,9476 MIIa
= n-D° (s-c)
O
>
o % - L 0,9476 /(1,25 * 165 0,004594
ol = - - =-0, 25 * = (-0,
Z 4l - e ( ) ( )
o
jes)
=~ g, = |2 S ] _1 =[(-0,15) * 2000 / (4 * (16 — 4)) — 0,9476] /(1,2 * 165) =(-0,03635)
2 Polds-0 UKy o ' ’ ' ’
= [Ipumeuanne: nmpu <0 B pacuére K; 3Haku "l u MEHSIOT Ha IIPOTHBOIIOJI0KHBIE
2 1-8}
= K= 2 By = 8y

= 1,477 = 3]
[1_+91-92]+ [1_+91-92] +f-93) 8 fipu

, 3 3
g
= =1,465 ipn S =g
) Ky =min{1,477,1,465} =1,465
E Pacuér B Touke 2:
é[ [IpenensHoe HanpsKeHUE H3rKda:

[Fi], =K1 Ka-[z] =1465*1,25*165 =302,1 MIla
[:: I[OHchaeMOC OIIOPHOC YCUIIUEC OT HAI'PY’KCHUA B OCCBOM HAIIPABJICHUU:
el
Elo
% g Jlucr
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[F], = 07 [54]z D-(s=e) (s 1) =0.7%302,1 * (2000 * (16 — 4))“2* (16 — 4) / (0,25 * 0,9816) = 1,602-10° H

I{IIZI 'K12
1-eFL.
K= e—ccus|31 =(1—e " * cos(1,762)) / 1,762 =0,586
F1
145-043-4
Kig=——— ° =(1.45-0.43+%2,094)/sin(0.5*2,094) = 0,6344
sinf0.5-8 )
.65 |I b
Ki=1- o =1-0.65/ (1 + (6 * 0,05480)%) * [3,142/ (3 * 2,094)]** = 0,5852
1+f9)? Y38
K 1
1 T & =1/[1+06* (2000/ (16 - 4))* *300/2000*2,094] = 0,4908
1+06-3— =8,
g—c D
053K _
by =- - =-0.53 * 0,586 / [0,6344 * 0,5852 * 0,4908 * sin(0.5 * 2,094)] = (-1,968)
Ky K Kqposin035-6 )
Fqp=0

__eD 1
Y2770 9 K, ]

=(-0,15) * 2000 / (2 * (16 — 4)) * 1/ (1,25 * 165) =(-0,06061)

Sag N &
Ipumeuanue: mpu < 0 B pacuére Ky 3HaKu % U 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

1- 532
K, = 2

7 - 0,4293 By =3
{;_+91-93J+\{@_+91-92J +f-93)s, ipH

=0,4036 By =S

Ky =min{ 0,4293, 0,4036 } = 0,4036
Pacuér B Touke 3:
[IpenenpHOE HanpsyKEHUE H3THOA!

[5: = K1 Ka-[o] =04036*1,25*165 = 83,25 MITa
JlomycKaeMoe OTIOPHOE YCHIIME OT HArPYXKEHHUS B OKPYKHOM HAIPABIICHUH:

0.9 [5;]s D-(s— ) -(s—
[F; = [51]z Sl Gl 83,25 * (2000 * (16 — 4))"2 * (16 — 4) / (0,6344 * 0,5852 * 0,4908) = 7,643-10° H

LSTR SRSt
YcnoBue NpoyHOCTH:
Fz[F] = ﬂ"m{[F]z [F]z}
[F1= trdn{[F]z, [F]E} = 7,643'105
1,798:10° H< 7,643-10° H

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO

Ilposepka ycnosusn ycmouuueocmu

O dexTnBHOE OCEBOE yCHIIME OT MECTHBIX MEMOPAHHBIX HATIPSIKEHHH:

|' D
F, =F ; oo Kz Ky =1,79810° %3142/ 4> (2000 / (16 — 4))% * 0,3464 * 0,2464 = 1,556:10° H
5=
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[l  F.

(p] [F]

YcnoBue yCTOMUUBOCTH:

2
+ M + [i] =1
(Ml L[Q]

2
H + F_*+ i + [EJ =0,15/0,2267 + 1,556-10° / 1,128-10" + 3,572-10* | 5,77-10° + (1,704-10° / 2,644-10° > = 0,6858
(Bl [F] Ml \[2]

0,6858 <1.0

3akrodcHue: Y cJ0BUEe YCTOHYUBOCTH BHINOJIHEHO
Pacuér B yciioBusix ucnbiTanuii (I'mapoucnbiTaHus)

YcaoBus HATPY:KeHHS PH MCNBITAHUAX (CM. DMIOPbI CUJI M MOMEHTOB):

Pacuérnas remneparypa, T:

3

Koa¢pduumeHT 3amnomHeHus KUIKOCTBIO,

TInOTHOCTE KUIKOCTH, e

20 °C
1

1-10° xr/m®

PacuérHoe BHyTpeHHee U30BITOYHOE JaBlIeHUE, IEUCTBYIOIIEE B 3JIEMEHTE HaJl OTIOPO, P: 05423 MIla
1

W3rubatommii MOMEHT HaJ Omopoii, M:

OnopHoe ycunue, F:

1,407-10* Hwm
1,08:10° H

Tomepednoe yCuiIue B cedeH i  0601049Kn Hag omopoit, Q: 7,295-10* H

Jlomyckaemble HATPY3KH VISl 3JIeMEHTA, CBSI3aHHOI0 ¢ 00e4aiikoii (cM. pac-

S 66 = ).
= yéT “Ooevaiika UMIMHAPUYEcKasn’):
E Jomyckaemoe Hapy»KHOE JaBJieHue, [p]: 0,3328 MIla
§ Jomyckaemblit n3rubarommii MOMEHT, [M] ;! 9,348'106 Hwm
E( Homnyckaemas oceBoe cxumarouiee ycunue, [F]: 1,8 19-10° H
= Honyckaemas nonepeunoe ycuiue, [Q]: 4,215-10° H
\§ PacuyéTt ob6euyankm Ha NMPO4YHOCTbL U yCTOﬁ‘-II/IBOCTb OT ONOPHbLIX HArpy3okK no
X FOCT P 52857.5-2007
=
E Onopa 0e3 nooknaonozo aucma
%
i 218
£ max 41 7 — ! ;0
S_ T =max{1.7 - 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2,094) = 0,3464
z Kiz= .
K sifl.5 -8 ;)
[MapameTtp, onpenensieMplii pacCTOSTHUEM JIO JHHUIIIA:
g a [s-u@
= w=1283. 2. |’ © =2.83*500 /2000 * (16 — 4) / 2000)*2 = 0,05480
~ DVD
=
A 81 .
e KoaddunmeHTh!, yIUTHIBAIOIINE BIUSIHUE PACCTOSHUSA 10 JHUIIA (| MOJCTABIAIOT B paJiiaHax):
=
g _ 08 . fy+6-v
= Kis=mnql 0, — % =min{1,0; (0.8 * 0,05480"> + 6 * 0,05480) / 2,094 } = 0,2464
&
5
ol <
o EE)
% g Jluct
gl = EJ1-2.00.00.000 PP 45
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&
KoadduimenTsl, yYuTHIBAIOMINE BIMAHUAE YIiia OXBATa OMOPGI (1 IOJCTABISIIOT B paiMaHax):

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

sin(0.5-6 |)

ITapametp, onpenenseMblii INUPUHOU I10ICA OIIOPBL:

h
Pp =051 ———— =0.91*300/ (2000 * (16 — 4))** = 1,762
JO(s=-1)

&
KoadpuiyeHThl, yYUTHIBAIOLINE BIMAHUE IHMPUHBI I105CA OTIOPHI (1 MOACTABJISAIOT B PaIUaHAX):

FL .
Ky = max {E—Smﬁl .0 .25} = max{e "% *sin(1,762) / 1,762; 0.25} = 0,25
1

= =-0.23 * 0,3464 * 0,2464 / (0,9816 * 0,25) = (-0,08001)
KKy
Obmree oceBoe MeMOpaHHOE HAIPSDKCHUE H3TH0a B 00IACTH OTIOPHOTO y3JIa!
- 4.1
Tme = ———— =4 *1,407-10" | (3,142 * 2000% * (16 — 4)) =0,3733 MIla
w0 5-c)
— 1
By = —Ome - =-0,3733 /(1,05 * 272,7) = (-0,001304)

p-D — 1
by =|———-1 : =[0,5423 * 2000 / (4 * (16 — 4)) - 0,3733] /(1 *272,7) =0,08149
22 [4.[:5_@ mx] m [ (a=*( ) 1 /( )

IpuMmevanue: pu F2i 0 B pacuére K; 3Hakm M u %2 vensmor na HPOTUBOIOJIOKHBIE
1-53
1o 2 8y = B
—= 1,479 = il
[;_+31-32]+\([;_+31-32] +f-93) s fipu
=1,498 ipn By =

Ky =min{1,479,1,498}=1,479
Pacuért B TOUKE 2:
[IpenenpHOE HaNpsOKEHUE M3THOA!

[5i]s =K1 Ka-[5] =1479*1,05%2727 = 423,4 MIla
I[OHyCKaeMOC OHOpHOC ycI/IHI/Ie oT Harpy)KeHI/IH B OCEBOM HaHpaBHeHHI/IZ

[F]; = 07 (o2 AD-(870 (579 (7w 134 (2000 * (16— 4)) * (16 - 4)/ (0.25 * 0,9816) — 2,245-10° H

KKy
1- =iy,
Ky = =™ cosfy =(1—e 762 % cos(1,762)) / 1,762 =0,586
F1
145-043.6
Kiyy=———————— =(145-043*2,094)/sin(0.5*2,094) =0,6344
sinfll.5 -6 )

=1-0.65/ (1 + (6 * 0,05480)%) * [3,142 / (3 * 2,094)]"2 = 0,5852

Kip =128 K
1+ Y38
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1

D & =1/[1 +0.6* (2000 / (16 — 4))* * 300 / 2000 * 2,094 ] =0,4908
1+06 -3} — =8,
g=c D
033Ky
By == , =-0.53 * 0,586 / [0,6344 * 0,5852 * 0,4908 * sin(0.5 * 2,094)] = (-1,968)
Kig By Kyposinl 58
9"2‘]_:':'
Bg = p-D : : =0,5423* 2000/ (2* (16 —4)) * 1/ (1,05 * 272,7) =0,1578
2.2 7 (-0 Kz'['j]_’ (2*(16-4) @, .7 =0,
IIpumeydanue: npu a1 < 0 B pacuére K; 3Haku H u 3 MEHSIOT Ha IPOTUBOIIOJIOKHbIE
1-%3
s — -9
= 0,4293 =21
[;_+31-32]+\([;_+31-32] +f-93) s fipu
= 0,4959 i 72 = %22

K;=min{ 0,4293, 0,4959 } = 0,4293

Pacuér B Touke 3:

IIpenensHOE HampspKeHHE U3ruoa:

[51 = K1 Ko -[5] =o04203%105%272,7 =122,9 MIla

Jlonyckaemoe ONOpHOE YCHJIHE OT HarpyKeHHsI B OKPY>KHOM HaIlpPaBICHUH:

0.9-[o4]z - +D-(s— ) -(s—
[F; = LHE (5-c)(s-2) =0.9*122,9 * (2000 * (16 — 4))“2* (16 — 4) / (0,6344 * 0,5852 * 0,4908) = 1,129-10° H
KH'KIIS'KI?

YcnoBue mpovYHOCTH:

F £ [F] = min {[F],, [F];}

[F1= rrdn{[F]z, [F]B} =1,129-10°

1,08:10° H< 1,129-10° H

3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO

Ilposepka ycnoeusa ycmoituugocmu

D¢ dexTHBHOE 0CEBOE YCUITUE OT MECTHBIX MEMOPaHHBIX HATPSKEHHIA:
‘JI D
4 YW(s-c)

Cocyn paboTaeT 1oj1 BHyTPEHHHM JaBJICHHEM, IIPU POBEPKE YCTOMIMBOCTH MPpUHUMAIOT p=0.

F, =F

. ‘K3 Kis =1,0810°%3142/ 4 (2000/ (16 - 4)"2* 0,3464 * 0,2464 =9,345-10* H

2
F
YcaoBue ycTORYMBOCTH: M +2 4 i + [EJ =1

(p] [F] Mlpe [0

(gl [F] [Mlper
0,006941<1.0
3akiroueHue: Y ca0BHe YCTOHYHBOCTH BBINOJTHEHO

2
F
H+ £+ M + [i] =0/0,3328 + 9,345-10" / 1,819-10" + 1,407-10* 1 9,348-10° + (7,295-10" / 4,215-10° * = 0,006941

(]
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UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecylero mTyuep:

Tun wrynepa:

HItynep MH DNS800

Itynep MH DN800
Irynep MH

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 16 mm
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 4 MM
Marepuan wrynepa: 0912C
BryTpennnii quamertp mrynepa, d: 800 mm
TonmuHa CTEHKH IITyLEpa, S;: 16 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 4 m
JumnHa mrynepa, 1y 2045 MM

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlnuHa BHYTp. 9acTH mITyIepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

540 mMm
0 o
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pa3MelIeHUs WTyIepa:

Baxaitumii mryuep

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata
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Ha3zBanue mrynepa: HItyuep LT1-LT2 DN100

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
a YUEPA, D- 398 5 Mm

VYron B: 0°
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Do =D =2000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,34 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temneparype T = 200 °C (pac4y€THble ycioBus):

[c]= 165 MIIa
Mopynbs nponosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,81-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomnyckaembie Hanpsbkenus i Matepuana 091 2C npu temneparype T = 200 °C (pacdy€THble ycioBus):

[c]:= 165 MlIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,81-10° MIla
PacuérHas TOJIIMHA CTEHKH IITYIEpa:
g pld+2c) 0,34 * (800 +2*4)/ (2*165*1-0,34) = 0,8333
= =0, * +2* * *1 _ , =0, MM
P '3|; PP
Jonyckaemoe JaBiieHue Ui narpy0OKa mryiepa:
_2[c]li-g1 (51— c.d
d+s +e,
4,829 MIla > 0,34 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2*165*1* (16 —4)/ (800 + 16 + 4) =4,829 MIla

EJ1-2.00.00.000 PP
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Dy =D =2000 Mmm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp = 2,063 Mm

PacuérHriit nnameTp oTBepCcTHA (OCH ITYIIEpa COBIIAIaeT C HOPMAJIBIO K TIOBEPXHOCTH B LIEHTPE OTBEPCTHSA):
dy =d+2-c, =800+2*4 =808 Mm

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

5—rC
dp=2-| —-0,8] (2= ) =2*((16-4)/2,063-0.8) * (2000 * (16 — 4))** = 1555
0 [SP ] Jop s-9) ((16-4) ) * (. (16 -4)) MM
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25 fld+ E-Esj-(sl—csj] = min{ 2045; 1.25 * (800 + 2 * 4) * (16 — 4))*}} = 123,1 Mm

OmHuouwieHus 00NyCcKaemvlxX HaAnNPAIHCeHU
711 BHELIHEH YacTH WITyLEepa:
odio BLL
1 = tminng 10 -[—]- =min{1.0, 165/ 165} =1
Ij

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

L3 =mjn{13-, D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{ 0; 0.5 * ((800 + 2 * 4) * (16 - 4 - 0))*}} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' §— ] =(2000* (16 —4))*? = 154,9 Mm

PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKAKUIIEro HECYIEr0 KOHCTPYKTUBHOTO dyieMeHTa (JIHuIe mun-
THYeckoe (TIpaBoe)):

Ly =184 mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

o]

5

5 I, =Ly =1549mm

é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOIHUTEIFHOTO YKPEIUICHHS:

E( g =II|.4-,|IEP {8—C) =0.4*(2000* (16 - 4))* = 61,97 Mm

=

o s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z

1]

> 1, ls—¢

A ¥ =minal, d,-d 5 d Jz 1

S ~ “op tic, g i

< 1+0.5- n +E,- 5 -_.1_

E P P ¥ lp

- =min{l; [1+ (123,1* (16 -4)*1+0*0*0+0* (16 —4—0) * 1)/ (154,9 * (16 — 4))] / [1 + 0.5 * (808 — 61,97) / 154,9 + 1 * (800 + 2 * 4) / 2000 *

P4 1/1*123,1/154,9] = 0,4813}

£ =0,4813

S

§ 2.k, (s- cj-q:u-[u:]

aa) [p]P = 1 W =21 % (16 —4)* 1 * 165 * 0,4813/ [2000 + (16 — 4) * 0,4813] = 0,9501 MIIa

D +|Is— cj-?

£

<

=

S

[a}

Q

S

=

=

o

=

=

ol <

Bl o

% E Jluct
N Ke2]
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiree Kk HeMy orBepcrre Lltymep LT1-LT2 DN100 He oka3sIBacT Ha HEr0O
BIIMSTHUSA, T.€. PACCTOSIHUE MEKY HapyXHBIMU OBEPXHOCTSAMH COOTBETCTBYIOIINX IITYLEPOB yJOBIECTBOPSAET YCIOBHIO:

B> Dy (5-) +.,[Dp (s-c) = (2000* (16-4)"+ (2000 * (16 - 4)** = 309,8 am

VYcnoBure BBIMOTHEHO, TATbHEUIITUX Pacu€TOB YKpEIUIeHU! He TpebyeTcsl.
Jomnyckaemoe aasnenue [p] = 0,9501 MIla

0,9501 MIIa > 0,34 MIla

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
[Tnomanb, HEOOXOAUMAS HJIS YKPEIUICHHUS OTBEPCTHS:

A =050, - doy ) 5, =05 (808 61,97) * 2,063 = 0,7694-10° w2
Pacnonaraemast miomaabs yKperleHus: OTBEPCTHS:

Ay =1y -[sl—s];, - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
=123,1*(16-0,8333-4) * 1 +0*0* 0 +0* (16 —4—0) * 1 + 154,9 * (16 —2,063 — 4)

=0,002914 m*
A, =0,7694-10° m*<0,002914 m?
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

g Pac4yéT Ha NpoOYHOCTb OT BO3AeNCTBUA BHeLWHUX Harpy3ok no FOCT P

= 52857.3-2007
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; PagnaneHas Harpyska, Fr: 9378 H

E[ Oxpy>xHoit MOMeHT, Mc: O HwMm

é TIpononeueiii Moment, M : 0 Hwm
Kpyrsuwmit moment, M2 0 Hwm
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Casurosas Harpyska, Fc: 0 H

Casurosast Harpyska, Fi: 0 H
OKBHBAaJICHTHAs TOJIIMHA 00CUaiiki OKOJIO MITYyIIepa:

g,=8-0 =16-4 =12 MM

Cpenuuii qraMeTp o0edaiikiu y OTBEpCTHS:
D, =Dy +35+C =2000 +16 +4 = 2020 Mm
CpenHuii [raMeTp mTynepa:

d, =d+s,+0c, =800 +16+4 =820 MM

A, = &

¢ = ————— =820/(2020 * 12)* = 5,267
‘-.lE ¢ 55

Paccrosiaue ot Kpas mTynepa 10 BO3MOXKHOI'0 KOHIICHTpAaTOpa HaHpS[)I(eHPII)’II

by =124 Mmm
Cpenauii paguyc o0edaiiki y OTBEPCTHS:

R =D_; =2020/2 = 1010 MM

C

HpO‘IHOCTB OT JICHCTBUS JaBJICHUS:

=|0,34/0,9501] = 0,3578

Vcnosue npounoctu: Pp =1

0,3578 < 1.0. YcnoBue NpOYHOCTH BBIMOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

&
s
=
S
[¥a]
Q
=
=)
=
o
=
X
)
>
=
%
)
=
=
%
o
=
=
s
3
[se}
m
F, =-F = 9378 A
< z B 9378) H
g
& d,
= A = —cs =820/ (2020 * (16 — 4)2 = 5,267
3 c-lE-c
=
= - * * 2 * 3 *
2 E 4 =0,6007 + 0,952 * 5,267 + 0,005196 * 5,267 + (-0,001406) * 5,267° +0* _
éf Cop=ag+ap-d +ag-h “+ag A T+a, A" g =5,553
Jomyckaemoe oceBoe yCHIIME Ha MITYIEp PH OTCYTCTBUH HAKIaIHOTO Kombua(A, = 5,267):
=
el <
Bl o
2 g JIucr
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[Fol=[5] (- ¢)® max {C);1.81) =165* (16— 4)° * max{5,553; 181} =1,319-10° H

IIpouHOCTH OT IEHCTBUSI OCEBOM HArpy3KU:

=|(-9378)/1,319-10°| = 0,07107

Venosue npounoctu: F g =1

0,07107 < 1.0. YciioBHe MIPOYHOCTH BBITIOJIHEHO

OKpyXHOH NMPUBEICHABIII MOMEHT, JCHCTBYOIIUI Ha MTYIEP:

M, =M_+F_ 1, =0+0%2215 =0Hwm

IIpononbHBIN NPUBEIEHHBIA MOMEHT, NEUCTBYIOIIMN Ha IITYLED:

M, =M +F -1 =0+ 0*2215 =0H
M

=4,526 + 0,06402 * 5,267 + 0,1589 * 5,2672 + (-0,02142) * 5,267° + 0,001035

Chp=agtaph, +aga +ay i, +ay 2t Tooen ( ) = 6,938

JommyckaeMbIi I3THOAIOIINIT MOMEHT, ISHCTBYIOIINI Ha IITYNEP B IUIOCKOCTH, EPIICHANKYIISIPHON K OCH cOCy/a, IPH

OTCYTCTBUH HaKJIaaHOTO KoJbla (A, = 5,267):

[Mx ] = [,j]. [5_ .:]2 ) %Tt.max{cj; 4.9} =165 * (16 — 4)2 * 820 / 4 * max{6,938; 4.9} =3,379-10* Hm

2 3 + _
C3=&U+&1-lc+&2-lc +ﬂ.3'lc +ﬂ.4'i.c —29,87
Jonyckaemblii H3rudaronii MOMEHT, ASHCTBYIOIIMN Ha ITYLEP B INIOCKOCTH, IIEPIEHIUKYIIIPHON K OCH COCY/a, IPH
OTCYTCTBUH HAaKJIaJHOTO Koubl@a (As = 5,267):

[Ixf13,]=[|:7]-{s-n::]2 -%‘-ma&{%;ﬂr.g} =165 * (16 - 4)2 * 820/ 4 * max{29,87; 4.9} = 1,455-10° H ™

HpO‘IHOCTB oT ,Z[eﬁCTBHﬂ I/ISFI/I6aIOHII/IX MOMCHTOB!:

a 2
)
&y, = [ M, ] + ki =((0/3,379-10* ¥ + (0/1,455-10° "> =0
o I, M,
[a~]
=
S VeioBue NpOYHOCTH: By £1
§ 0 <1.0. YcnoBue npoYHOCTH BBITNOJITHEHO
= IIpoYHOCTH OT COBMECTHOTO JICHCTBHSI HATPY30K:
o
= == =2 :
D _ |Fp 2 =([max(]0,3578 /1 + (-0,07107)[; |(-0,07107)]; |0,3578 / 1 — 0.2 * (- =
, max }Fw“ sk 02 F) || 25 oomon)eot ) 03721
= 4 4
;f Ecnu F, <0, To 35aK ®, MeHsIeTCS HA TPOTUBOMOIOXKHBIM.
ol
1; 2
£ Ty Tp 2
= Yenosne npounoctn: || max | [+ b 4| [y | =02 4[| +Pf £1
Cy Cy
ol
j 0,3721 <£1.0. YcrnoBue mpoYHOCTH BBHITIOJTHEHO
E MaKCHMaHBHBIe HpO)IOJ'lBHBIe paCTHFI/IBaIOH_U/IC HaHpﬂ)I(eHI/Iﬂ B IHTyLIepC:
= p(d+s) 4. fmﬁ+m§ F =O,34*(800+16)2/(4*(16—4))+4*(02+02)“2/ -
2 gy = + - + z (3,142 % (800 + 16)° * (16 - 4)) + 0/ (3,142 % (800 +16) . g\ 1/
408y —cg) w(d+s)? (5 - c,) mld+ s )5 —c,) *(16-4)) , a
o Ecnu F; coznaer cxxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh paBHOW HYIIIO.
<
E Vcnosre podHocTH: T & [I:T ]1
3 5,78 MIla < 165 MIla. YcnoBre npoYHOCTH BBITIOTHEHO
=
= IECES L
) |P| + ® 7. FF=| =0/4,829 + (0% + 032/ 1,004-10° + |(-9378)| / 4,925-10° = 0,001904
s BT W] F]
=
=] B
Elo
% g Jlucr
2| 3 EJ1-2.00.00.000 PP =3
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Ecnu F, pactsruBaromnias npojosibHast CHiia, a p — BHyTpeHHee H30bITOYHOE IaBieHue, To F, ¥ p crieayer npuHATH paBHBI-
MU HYJIIO.

VYcnoBue ycTOWYMBOCTH LITYLIEPA: |P| + '-'Mi +M§ + |F=| <10
SN

0,001904 < 1.0. YcinoBue yCTOHYMBOCTH BBIITOJHEHO

Pacuér B pacyéTHBIX YCJIOBUAX (HAPY/KHOE AaBJICHUE)

YciioBust HATPYKEHUA:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe HapyxHOe n30bITOuHOE navienue, p: 0,15 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana y3nemenma, Hecyuieco uinmyuyep

Homnyckaembie Hanpspkenus 1 Matepuana 091 2C npu temnepatype T = 200 °C (pacuétHble ycioBus (Hapy>KHOE JlaBie-
HHE)):

[c]= 165 MIIa
Mopayns npoosibHO# ynpyroctu npu temnepatype 200 °C:
E= 1,81-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie HanpspkeHus 1t Matepuana 091 2C npu temnepatype T = 200 °C (pacuétHble ycioBus (Hapy>KHOE JlaBie-
HHE)):

[c];= 165 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:

g E;= 1,81-10° MIla
= PaC‘IéTHaH TOJIINHA CTECHKHU mTyuepa:
=
2 P+ c,) ( )1 ) =0,3674
2 sy, = =0,15* (800 + 2 * 4) / (2 * 165-0,15) =0, MM
= S ['3]1 P
é JonyckaeMoe Hapy>KHOE JaBJI€HUE U3 YCIOBUS IPOYHOCTH:
: By =min3l 0, 9.45 LI . = min{1.0, 9.45 * 800 / 2215 * (800 / (100 * (16 — 4)))" =1
3 1y Y100 (s —c, ) o
>
g Jormyckaemoe Hapy>KHOE AaBJICHUE IS AaTpyOKa ITylepa U3 yCIOBUS YCTOHINBOCTH:
: 24
o 08107°8, d [100(s;-¢c
= (0], = 1 - (81~ ¢) = 20.8%10° * 1,81-10°* 800/ (2,4 * 1 * 2215) * (100 * (16 — 4) / 800 )?° =1,561 MIIa
ﬂ}-,- . B 1 11 l.'1
%I JlomyckaeMoe Hapy>KHOe JIaBJeHHE I aTpyOKa ITyIepa U3 yCIOBUS POYHOCTH:
m
= bl = 2 1 e 004 16 41 =
s o d+(s, - c,) = 2*165* (16 -4)/ (800 + 16 - 4) =4,877 MIla
[a~]
o
m
(p]=
5 = 4877/(1+(4877/1561))"  =1,487 MIla
=
=
3 1,487 MIla > 0,15 MIla
E 3axiro4eHue: Y cJIoOBHe NPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
é[ PacuérHpIil TuaMeTp NWIHHIPUIESCKON 00eHalKu:
Dy =D =2000 mm
=
] B
=l o
% g Jluct
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PacuérHpiit JAUaAMETP OTBEPCTUSL (OCL mTynepa coBnagacT ¢ HOpMaJibio K IOBEPXHOCTU B HEHTPE OTBepCTI/Iﬂ)Z
dp =d+2-c. =800+2*4 =808 Mm

Pacu€rHas nnvHa BHEIIHEH YyacTy mTylepa:

lip =mjn[11; 1.25 fld+ E-CSj-(sl—csj] = min{ 2045; 1.25 * (800 + 2 * 4) * (16 - 4))*3} = 123,1 Mm

OmHnouwienus 00OnyCcKaemovixX HAnPAIHCEHU

J71s1 BHELIHEH YacTy WITyLepa:

1= ﬂu'n{l,l:l; LF—-l]l} =min{1.0, 165/165} =1
e

PacuérHas niuHa BHYTpEeHHEH 4acTu IITyLepa:

I3, = {13, 0.5 Jd+2 C, ( '35—'35131 =min{0; 0.5* ((800 + 2 * 4) * (16 — 4 — 0))*} =0 MM

[[TupuHa 30HBI YKpEIUIEHUS:

L,= Iu'DP- §— 1] = (2000 * (16 —4))*2 =154,9 mm

PaccrosiHue 0T HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKAKWIIEro HECYIEr0 KOHCTPYKTUBHOTO AiieMeHTa (JIHuIe mun-
THIecKoe (TIpaBoe)):

Ly =184 mm
PacuérHasi muprHA 30HbI YKPEILICHUS:

I, =Ly =1549mm

Pacu€rHblil quameTp 0TBEpCTHS, HE TPEOYIOIIETo JOIOIHUTENFHOTO YKPEIICHNUS:

thop =04 -.llﬁp {5—0C) =0.4*(2000* (16— 4))"> = 61,97 MM

+11p (s —cg) g1 +lap 8y Kz +Hlap (s - —cg ) xa

1, -la-¢
s V o=min 1, 3 r l: j 2 ]
_ 7.

2 14050 P LK, B
i D D lp
2 =min{l; [L+ (123,1* (16 —4)*1+0*0*0+0* (0 —2*4) * 1)/ (154,9 * (16 — 4))] / [1 + 0.5 * (808 — 61,97) / 154,9 + 1 * (800 + 2 * 4) / 2000 *
= 123,1/154,9] = 0,4813}
)
= =0,4813
¥ o], 31{1(5-'3)[]?
> = =2*1*(16-4)* 165 *0,4813 /[2000 + (16 —4) * 0,4813] =
5 Dy + [s— o) ¥ ( ) [2000 + ( ) ] =0,9501 MIla
Z‘ I[onycxaeMoe HapyKHOE JaBJICHUE:
m
T
~ __
z [[p]P T =0,9501/ (1 + (0,9501/0.2282))" = 0,2219 MTa

: +
m
S rzie [P]e — momyckaemoe HapyKHOE JaBJICHHE B MPEEax yIpyroCcTH IS SJIEMEHTa, HeCyero mryiep (cM. pacyér aje-
§ MeHTa “O0evaiika IHTHHIpHIeCKast”)
g
<
=
=
¥
&)
=
=
=
)
=
=
ol =
=l o
% E Jluct
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiree Kk HeMy orBepcrre Lltymep LT1-LT2 DN100 He oka3sIBacT Ha HEr0O
BIIMSTHUSA, T.€. PACCTOSIHUE MEKTy HapyXHBIMHU ITOBEPXHOCTSMH COOTBETCTBYIOIINX IITYIIEPOB yIOBIECTBOPSAET YCIOBHIO:

B> Dy (5-) +.,[Dp (s-c) = (2000* (16-4)"+ (2000 * (16 - 4)** = 309,8 am

YcioBre BBIMOTHEHO, TABHEHIITNX pacuETOB YKPEIUICHUH He TpeOyeTcs.
Jomnyckaemoe aasnenue [p] = 0,2219 MIla

0,2219 MIla > 0,15 MIlIa

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Pacuér B yciioBusix ucnbiTanuid (I'mapoucnbiranus)

YcaoBusi HArpy:KeHUsl MPU HUCHBITAHUSAX:

Pacuérnast temneparypa, T: 20 °C

Pacu€rHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,5226 MIla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

s Ceoiicmea mamepuana 31emenma, Hecyuye2o wimyuep
s
E Jomyckaemsle HanpspkeHust 11 Matepuaia 0912C npu remnepatype T = 20 °C (ycIoBHS THAPOUCIIBITAHHHN):
3 [6]%°= n* Rezo/ Ny = 1*300/11= 272,7 MIla
E Mopaynb npoz1osibHOM ynpyroctu npu temnepatype 20 °C:
=
S E= 1,99-10° MIla
= Ceoiicmea mamepuana wimyuepa
L% Jomyckaemsle HanpspkeHust g matepuaia 0912C npu remnepatype T = 20 °C (ycIoBHS THAPOUCIIBITAHHN):
< [6]%°:= M* Rezo/ Ny = 1*300/1,1= 272,7 MITa
o Monynb pooabHOM yrpyrocTu mpu temmneparype 20 °C:
=
~ E;= 1,99:10° MIla
<! PacuérHas ToMNIIMHA CTEHKH IITYIEpa:
o pld+2-c)
= s = =0,5226 * (800 + 2 * 4) / (2* 272,7* 1 0,5226) = 0,7748 MM
. 2. GL - p
3 Jonyckaemoe naBiieHne Juis narpyOka mrynepa:
m
[p]=2'['3]1"5li'1'(51—'35) R _
. dts tr, = 2*2727*1*(16—4)/ (800 + 16 + 4) =7,982 MIla
&
& 7,982 MIla > 0,5226 MIla
i 3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
2 Pacu€rHbIil TuamMeTp NMIMHAPUIECKOH 00edalKu:
=)
= Dy =D =2000 mm
= PacuérHas TonMmMHA CTEHKU HECYIErO IEMEHTa B MECTE PACIONI0KEHUS ITYyLEepa:
x Sp = 1,918 Mmm
S|~
o EE)
% E Jluct
o
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PacuérHpiit JAUaAMETP OTBEPCTUSL (OCL mTynepa coBnaaacT ¢ HOpMaJblo K MOBEPXHOCTU B LICHTPE OTBCpCTI/IH)I
dp =d+2-c. =800+2*4 =808 Mm

PacuérHplii AmaMeTp OJUHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETUICHHUS:

5—C
dy=2-| — =021 (8- =2*((16—4) /1,918 —0.8) * (2000 * (16 — 4))*? =
0 [S ] -\.Ilﬁp (s-c) (16 -4) ) * ( (16-4)"* = 1691 mm

P
dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO
Pacuérnas nnuHa BHENIHEW YacTu IITyLEpa:

L =mjn[11; 125 fld+ E-CSJ-[sl—csj] = min{ 2045; 1.25 * (800 + 2 * 4) * (16 - 4))*3} =123,1 Mm

Ommuoutenus 00nycKaemovixX HaANPAMHCEHUl
Jl1s1 BHEIIHEH 4acTy ITyLepa:

=}

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0,272,7/272,7} =1

PacuéTHas juiMHa BHYTpEHHEH 4acTy IITyLepa:

1y = trinfls; 0.5 {8+ 20, )55 & B} =min{0; 05 ((800+2*4)* (164~ 0)*} = 0 waw

IITupuHa 30HBI YKpPEIUICHHUS:

Ly=./Dp-ls-c] =(2000*(16-4)" =154,9 mm

PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKAKUIIEro HECYIEr0 KOHCTPYKTUBHOTO AyieMeHTa (JIHuIe -
THYeckoe (IpaBoe)):

L, =184 mm
PacuéTtHas muprHa 30Hbl YKPEIUICHUS:

I, =Ly =1549mm

PacuéTHeIi TMaMeTp OTBEpCTHS, HE TPEOYIOIIETr0 JONOIHUTENBHOTO YKPEIUICHNUS:

% g, =IZI.-4-,|IElj [5—C) =0.4*(2000* (16-4)*? = 61,97 Mm

=

¥

2 s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z

=]

Ef ) 11:, -I:s— cj
= ¥V =min<1; 3 123 I

- 3.
1405 22 "% +E,- I S

é 1g D, 1 lp

2 =min{l; [1+(123,1* (16 -4)*1+0*0*0+0* (16 -4 —0) * 1) / (154,9 * (16 — 4))] / [1 + 0.5 * (808 — 61,97) / 154,9 + 1 * (800 + 2 * 4) / 2000 *
2 1/1+*123,1/154,9] = 0,4813}

o =0,4813

T
=~

ol 2K, 0(s-g o
£ [p]P = 16570 @ [ ]-H =2%1* (16— 4) * 1*272,7 * 0,4813 / [2000 + (16 —4) * 0,4813] = 1,57 MIla
o Dp +|Is— c)-?

T

=

2 ,

2} d £]
/M i

g BN bt

m [ ‘_. ".".'..

L;( = __,..- -_.1_ .-_/-.:} g

[a) B l -7

3} i b

= = Y

= W 53
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

OTBepcTHE CUYMTAETCS OMHOYHBIM, eciii Oikaiiiiee k Hemy orBeperue IItynep LT1-LT2 DN100 He oka3biBaeT Ha HEro
BIIMSIHUS, T.€. PACCTOSIHME MEK/y HapyKHBIMHU ITOBEPXHOCTSMH COOTBETCTBYIOIINX IITYLEPOB YJIOBJIETBOPSET yCIOBHIO:

b D, (s-¢) +4/Dy (5-c) =(2000* (16 4)" + (2000 (16 - 4)"* = 3098 s

YcnoBue BBIIIOHEHO, TATBHEHITNX PacdéTOB YKPEIICHNH He TpeOyeTcs.
Homyckaemoe gaBnenwne [p] = 1,57 MIla

1,57 MIla > 0,5226 MIla

3akiroueHue: Y c10BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO
[Tnomans, HeoOXoaNMas AT YKPETIICHUS] OTBEPCTHS:

A =050, - dp) 5, =05+ (808 61,97)*1918 =0,7154-10° m?
Pacnionaraemast ruomiaib yKpeIieHUus: OTBEPCTHSL:

Ay =1y '{51‘5]1:- - CS]-‘I]_ R R S o B '|:S3 -, - '351)'13 +1p -[s— fp = u:]
=1231* (16 -0,7748-4)*1+0*0*0+0* (16 —4—0) * 1 + 154,9 * (16 -1,918 — 4)

=0,002944 m?
A, =0,7154-10° m?<0,002944 m°
3aKn10quMe: chmme [IpO‘IHOCTI/I BBIIIOJIHEHO

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHNE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

IHTyuep A DN700

IItynep A DN700
rynep A

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 16 mm
CyMMa npr6aBoK K CTEHKE HECYILETO 3JIEMEHTa, C: 4 MM
Marepuan wrynepa: 0912C
Bryrpennnii nuamertp mrynepa, d: 700 mm
TonmuHa CTEHKH IITyLEpa, S;: 16 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 4 m
JumnHa mrynepa, 1y 2050 MM

Cwmemenue mrynepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

2840 Mmm
0 o
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pa3MelIeHUs WTyIepa:

Baxaitumii mryuep

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Ha3zBanue mrynepa: - HItynep LT1 DN100

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
a YUCPa, B- 378 5 Mm

VYron B: 180 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Do =D =2000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,34 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temneparype T =200 °C (pacdy€THble ycioBus):

[c]= 165 MIIa
Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,81-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus uis Matepuana 091 2C npu temneparype T =200 °C (pacy€THble YCIOBHUS):

[c]:= 165 MlIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,81-10° MIla
PacuérHas TONIIHUHA CTEHKH [ITYIEpa:
s pld+2c) 0,34* (700 +2*4)/ (2*165*1-0,34) = 0,7302
= =0, * +2* * *1 _ , =0, MM
P 'FI; - F
JlomyckaeMoe JaBjieHue IS maTpyoKa mTyepa:
_2[c]li-g1 (51— c.d
d+s +e,
5,5 MIla > 0,34 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2*165*1*(16-4)/(700 + 16 + 4) =55 MIla

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Dy =D =2000 Mmm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp = 2,063 Mm

PacuérHpiii nnameTp oTBepCcTHA (OCH MTYIIEpa COBIIAAET C HOPMAJIBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTH):
dy =d+d-c; =700+2*4 =708 Mmm

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

5—rC
dp=2-| —-0,8] (2= ) =2*((16-4)/2,063-0.8) * (2000 * (16 — 4))** = 1555
0 [SP ] Jop s-9) ((16-4) ) * (. (16 -4)) MM
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25 fld+ E-Esj-(sl—csj] = min{ 2050; 1.25 * (700 + 2 * 4) * (16 — 4))*3} = 1152 Mm

OmHuouwieHus 00NyCcKaemvlxX HaAnNPAIHCeHU
711 BHELIHEH YacTH WITyLEepa:
odio BLL
1 = tminng 10 -[—]- =min{1.0, 165/ 165} =1
Ij

PacuérHas 1uiMHa BHYTpEHHEH 9acTH IITYyIEpa:

L3 =mjn{13-, D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{ 0; 0.5* (700 + 2 * 4) * (16 - 4 0))*}} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' §— ] =(2000* (16 —4))*? = 154,9 Mm

PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKAKUIIEro HECYIEr0 KOHCTPYKTUBHOTO dyieMeHTa (JIHuIe mun-
THYecKoe (JieBoe)):

Ly =234 MM

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
s
5 I, =Ly =1549 mm
é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
E( o =04 JDp (5-C) =04 (2000 * (16 - 4)** = 61,97 mm
=
o s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
S
> I, lz—¢
3 ¥ = minsl; d,-d | 4 Jz 1
= ~Sop td-c; g lp
< 1+0.5- n +E,- 5 -_.1_
E P r 1l
- =min{1; [L+ (1152 * (16 —4)* 1+ 0*0* 0+ 0 * (16 —4—0) * 1)/ (154,9 * (16 — 4))] / [1 + 0.5 * (708 — 61,97) / 154,9 + 1 * (700 + 2 * 4) / 2000 *
= 1/1+*115,2/154,9] = 0,5208}
£ =0,5208
=
§ 2.k, (s- cj-q:u-[u:]
aa) [p]P = 1 ‘W =21 (16-4)*1* 165 *0,5208 / [2000 + (16 — 4) * 0,5208] = 1,028 MIIa
D +|Is— cj-?
g
<
=¢
=
[a}
Q
=
E
=
=
=
=
of <
o EE)
% E Jluct
o
gl = EJ1-2.00.00.000 PP 61
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

)

| R
. ~=p Dg ?{"' - !

OTBepcTHE CUUTACTCS OAMHOYHBIM, eciH Ommkaiiiree Kk Hemy oTBepcTre - Lltynep LT1 DN100 He oka3pIBaeT Ha HETO

BIIMSTHUSA, T.€. PACCTOSHUE MEKy HapyKHBIMH ITOBEPXHOCTSIMH COOTBETCTBYIOIINX IITYIIEPOB YAOBICTBOPSET YCIOBHUIO:

B> Dy (5-) +.,[Dp (s-c) = (2000* (16-4)"+ (2000 * (16 - 4)** = 309,8 am

YcoBre BBIMOTHEHO, TABHEHIITNX pacuEéTOB YKPEIUICHUH HE TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 1,028 MIla

1,028 MIla > 0,34 MIla

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
[Tnomanb, HEOOXOAUMAS HJIS YKPEIUICHHUS OTBEPCTHS:

Ap =050, - doy ) 5, =05 (708 61,97)* 2,063 = 0,666310° M2
Pacnonaraemast miomans yKperieHus: OTBEpCTHUsL:

Ay =1y -[sl—s];, - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
=115,2* (16 - 0,7302-4)* 1+ 0*0* 0 +0* (16 — 4 —0) * 1 + 154,9 * (16 -2,063 — 4)

= 0,002838 m*
A, =0,6663-10° m* < 0,002838 m?
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Pac4yéT Ha NpOYHOCTb OT BO3AEUCTBUA BHELUHUX Harpy3ok no FOCT P
52857.3-2007

PagnaneHas narpyska, Fr: 8110 H
Oxpy>xHoit MOMeHT, Mc: O HwMm
TIpononeueiii Moment, M : 0 Hwm

Kpyrsuwmit moment, M2 0 Hwm

JIuct

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Casurosas Harpyska, Fc: 0 H

Casurosast Harpyska, Fi: 0 H
OKBHBaJICHTHAs TOJIIMHA 00CUaiiki OKOJIO MITYyIIepa:

g,=8-0 =16-4 =12 MM
Cpenuuii qraMeTp o0edaiikiu y OTBEpCTHS:

D, =Dy +35+C =2000 +16 +4 = 2020 Mm

CpenHuii [raMeTp mTynepa:

d, =d+s +c, =700 +16+4 =720 Mmm
d,

he =—=—= =720/(2020* 12)"* = 4,625
¢ Ga

Paccrosiaue ot Kpas mTynepa 10 BO3MOXKHOI'0 KOHIICHTpAaTOpa HaHpS[)I(eHPII)’II

by =174 Mmm
Cpenauii paguyc o0edaiiki y OTBEPCTHS:

R =D_; =2020/2 = 1010 MM

C

HpO‘IHOCTI) OT JICUCTBUS JaBJICHUS:

=|0,34/1,028] =0,3308

Vcnosue npounoctu: Pp =1

0,3308 < 1.0. YcnoBue NpOYHOCTH BBIMOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

&
s
=
S
[¥a]
Q
=
=)
=
o
=
X
)
>
=
2
)
=
=
2
o
=
=
s
3
[se}
m
F, =-F = 8110 - v
o 1 E 8110) H
g
& d,
= A = —cs =720/ (2020 * (16 — 4)2 = 4,625
3 c-lE-c
=
= - * * 2 * 3 *
2 E 4 =0,6007 + 0,952 * 4,625 + 0,005196 * 4,625 + (-0,001406) * 4,625° + 0 * _
éf Cop=ag+ap-d +ag-A “+ag A T+a, A" o0 =4,975
Jlomyckaemoe oceBoe yCHIIME Ha IITYIEp IPH OTCYTCTBHH HAKIaIHOTO Kombua(A. = 4,625):
=
el <
o EE)
2 g JIucr
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[Fol= [5] (s ¢)® max {C);1 81) =165* (16— 4)° * max{4,975; 181} = 1,182-10° H

IIpouHOCTH OT IEHCTBUSI OCEBON HATPY3KHU:

=|(-8110)/1,182-10° | = 0,06860

Venosue npounoctu: F g =1

0,06860 < 1.0. YciioBre MpOYHOCTH BBITIOJIHEHO

OKpy>KHOH IPUBEICHHBIH MOMEHT, ICHCTBYIOMINI Ha IITyLEp:

M, =M_+F_ 1, =0+0%2220 =0Hwm

IIponosbHBIN IPUBEAEHHBIA MOMEHT, IEHCTBYIOIIMN Ha IITYLEP:

M, =M +F -1 =0+ 0*2220 =0H
M

=4,526 + 0,06402 * 4,625 + 0,1589 * 4,625% + (-0,02142) * 4,625° + 0,001035

Chp=agtaph, +aga . tay i, +ay 2t Thon ( ) = 6,575

JlormyckaeMBbIi M3THOAIOIINIT MOMEHT, IeHCTBYIOMNI Ha IITYNIEpP B IUIOCKOCTH, MIEPIICHANKYIIPHON K OCH COCYAa, IIPH

OTCYTCTBUH HAKJIaAHOTO KoJblia (A, = 4,625):

[Mx ] = [,j]. [5_ .:]2 ) %Tt.max{cj; 4.9} =165 * (16 — 4)2 * 720 / 4 * max{6,575; 4.9} =2,812-10* Hm

2 3 + _
C3=&U+&1-lc+&2-lc +ﬂ.3'lc +ﬂ.4'i.c —26,94
Jonyckaemblii H3rudaronii MOMEHT, ASHCTBYIOIIMN Ha ITYLEP B INIOCKOCTH, IIEPIEHIUKYIIIPHON K OCH COCY/a, IPH
OTCYTCTBUH HaKJIaHOTO Koubl@a (A; = 4,625):

[Ixf13,]=[|:7]-{s-n::]2 -%‘-ma&{%;ﬂr.g} =165 * (16— 4)° * 720/ 4 * max{26,94; 49} = 1,152:10° Hm

HpO‘IHOCTB oT ,Z[eﬁCTBHﬂ I/ISFI/I6aIOHII/IX MOMCHTOB!:

a 2
0
&y, = [ M, ] + ki =((0/2,812-10* ¥ + (0/1,152:10° )** =0
o I, M,
<
=
S VeioBue NpOYHOCTH: By £1
§ 0 <1.0. YcnoBue npoYHOCTH BBITNOJIHEHO
= IIpoYHOCTH OT COBMECTHOTO JICHCTBHSI HATPY30K:
o
= =] & :
D _ |Fp 2 =([max(]0,3308 /1 + (-0,06860)[; |(-0,06860)]; [0,3308 /1 — 0.2 * (- =
, max }Fw“ sk -02 %) || +25 o06se0) )1e0? ) 0,3445
5 4 4
;f Ecnu F, <0, To 35aK ®, MeHsIeTCS HA TPOTUBOMOIOXKHBIM.
ol
1; 2
g I:Ijl:' EI:'P 2
= Yenosne npounoctn: || max | [+ b 4| [y | =02 4[| +Pf £1
Cy Cy
ol
j 0,3445 <1.0. YcoBue mpoYHOCTH BBHITIOTHEHO
= MakcumaibHbIe TPOJIOJIbHBIE PACTATHBAIONIME HANPSHKEHHS B IITYIIEPE:
= p(d+s) 4. fmﬁ+m§ F =O,34*(700+16)2/(4*(16—4))+4*(02+02)“2/ -
o o= + + z (3,142 % (700 + 16)’ * (16 - 4) + 0/ (3:142* (700 +16) ) 0
405 -cs) m(des ) (s-c) m(d+s)fs-c) *(6-4) : a
o Ecnu F; coznaer cxxumaroliee HanpsKeHue, ee clielyeT MPUHATh pAaBHOW HYIIIO.
<
E Vcnosre podHocTH: T & [I:T ]1
3 5,072 MIla < 165 MIIa. YcaoBue MpoYHOCTH BBIITOTHEHO
=
5 IECES L
= le] I i Fa| =0/55 + (02 + 092/ 7,721-10° + |(-8110)| / 4.248-10° = 0,001909
a BT B F]
=
ol <
Bl o
% g Jluct
gl = E/1-2.00.00.000 PP 64
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Ecnu F, pactsarusaromias npooibHas Cuiia, a p — BHyTpeHHee H30bITOYHOE 1aBieHue, To F, ¥ p cneayer npuHATH paBHBI-
MU HYJIIO.

VYcnoBue ycTOWYMBOCTH LITYLIEPA: |P| + '-'Mi +M§ + |F=| <10
SN

0,001909 < 1.0. YcinoBue yCTOHYMBOCTH BBIITOJIHEHO

Pacuér B pacyéTHBIX YCJIOBUAX (HAPY/KHOE AaBJICHUE)

YciioBust HATPYKEHUA:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe HapyxHOE n30bITOUHOE naBieHue, p: 0,15 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana y3nemenma, Hecyuieco uinmyuyep

Homnyckaembie Hanpspkenus 1 Matepuana 091 2C npu temnepatype T = 200 °C (pacuétHble ycioBus (Hapy>KHOE JlaBie-
HHE)):

[c]= 165 MIIa
Mopyns npo1osibHO# ynpyroctu npu temnepatype 200 °C:
E= 1,81-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie HanpspkeHus 1t Matepuana 091 2C npu temnepatype T = 200 °C (pacuétHble ycioBus (Hapy>KHOE JlaBie-
HHE)):

[c];= 165 MIla
Monysb mpoaobHOM yrpyroctu mpu Temmneparype 200 °C:

g E;= 1,81-10° MIla
= PaC‘IéTHaH TOJIINHA CTECHKHU mTyuepa:
=
2 P+ c,) ( )1 ) =0,322
2 sy, = =0,15* (700 + 2 * 4) / (2 * 165 0,15) = 0,322 MM
= S ['3]1 P
é JonyckaeMoe Hapy>KHOE JaBJI€HUE U3 YCIOBUS IPOYHOCTH:
: By =min3l 0, 9.45 LI . = min{1.0, 9.45 * 700 / 2220 * (700 / (100 * (16 — 4)))* =1
3 1y Y100 (s —c, ) o
>
g Jormyckaemoe Hapy>KHOE JaBJICHHE I MAaTpyOKa MITylepa U3 yCIOBUS YCTOWIHBOCTH:
: 24
o 08107°8, d [100(s;-¢c
= (0], = 1 - (81~ ¢) = 20.8%10° * 1,81-10°% 700 / 2,4 * 1 * 2220) * (100 * (16 — 4) / 700 )2° =1,903 MIIa
ﬂ}-,- . B 1 11 l.'1
%I JlomyckaeMoe Hapy>KHOe JIaBJeHHE I aTpyOKa ITyIepa U3 yCIOBUS POYHOCTH:
m
= bl = 2 1 e 00 16 41 =
s o d+(s, - c,) = 2*165* (16 -4)/(700 + 16 - 4) =5,562 MIla
[a~]
o
m
(p]=
s = 5562/ (1+(5562/1,903)»)*  =1,801 MIla
=
=
) 1,801 MIla > 0,15 MIla
E 3axiro4eHue: Y cJIoOBHe NPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
é[ PacuérHpIil TuaMeTp NWIHHIPUIESCKON 00eHalKu:
Dy =D =2000 mm
=
] B
=l o
% g Jluct
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PacuérHpiit JAUaAMETP OTBEPCTUSL (OCL mTynepa coBnagacT ¢ HOpMaJablo K MOBEPXHOCTU B LICHTPE OTBepCTI/IH)Z
dp =d+2-c. =700+2*4 =708 Mm

Pacu€rHas nnvHa BHEIIHEH YyacTy mTylepa:

lip =mjn[11; 1.25 fld+ E-CSj-(sl—csj] = min{ 2050; 1.25 * (700 + 2 * 4) * (16 - 4))*3} = 1152 Mm

OmHnouwienus 00OnyCcKaemovixX HAnPAIHCEHU

J71s1 BHELIHEH YacTy WITyLepa:

1= ﬂu'n{l,l:l; LF—-l]l} =min{1.0, 165/165} =1
e

PacuérHas niuHa BHYTpEeHHEH 4acTu IITyLepa:

I3, = {13, 0.5 Jd+2 C, ( '35—'35131 =min{0; 0.5* ((700 + 2 * 4) * (16 — 4 — 0))*3} =0 MM

[[TupuHa 30HBI YKpEIUIEHUS:

L,= Iu'DP- §— 1] = (2000 * (16 —4))*2 =154,9 mm

PaccrosiHue 0T HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKAKUIIEro HECYIEr0 KOHCTPYKTUBHOTO AneMenTa (J{Humie smimn-
THYecKoe (JieBoe)):

Ly =234 MM
PacuérHast muprHa 30HbI YKPETUICHUS:

I, =Ly =1549mm

Pacu€rHblil quameTp 0TBEpCTHS, HE TPEOYIOIIETo JOIOIHUTENFHOTO YKPEIICHNUS:

thop =04 -.llﬁp {5—0C) =0.4*(2000* (16— 4))"> = 61,97 MM

+11p (s —cg) g1 +lap 8y Kz +Hlap (s - —cg ) xa

1, -la-¢
s V o=min 1, 3 r l: j 2 ]
_ 7.

2 14050 P LK, B
i D D lp
2 =min{l;[1+ (1152 * (16 - 4)*1+0*0*0+0*(0—2*4)* 1)/ (1549 * (16 — 4))] / [L + 0.5 * (708 — 61,97) / 154,9 + 1 * (700 + 2 * 4) / 2000 *
= 115,2/ 154,9] = 0,5208}
o
= =0,5208
¥ o], 31{1(5-'3)[]?
> = =2*1* (16 -4)* 165 *0,5208 / [2000 + (16 —4) * 0,5208] =
5 Dy + [s— o) ¥ ( ) [2000 + ( ) ] =1,028 MIla
Z_ I[onycxaeMoe HapyKHOE JaBJICHHUE:
m
=
~ __
<! [[p]P ]2 =1,028/ (1 + (1,028 /0,2282)3)"2 = 0,2228 MIla

: +
m
s rzie [P]e — momyckaemoe HapyKHOE JaBJICHHE B MPEEax yIpyroCcTH IS SJIEMEHTa, HeCyero mryiep (cM. pacyér aje-
§ MeHTa “O0evaiika IHTHHIpHIeCKast”)
g
<
=
=
¥
&)
=
=
=
o
=
=
ol <
Elo
% E Jluct

o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4
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OTBepcTHE CUUTACTCS OAMHOYHBIM, eciH Omkaiiiree Kk HeMy oTBepcTre - Lltynep LT1 DN100 He oka3pIBaeT Ha HETO

BIIMSTHUSA, T.€. PACCTOSHUE MEKy HapyKHBIMH ITOBEPXHOCTSIMH COOTBETCTBYIOIINX IITYIIEPOB YAOBICTBOPSET YCIOBHUIO:

B> Dy (5-) +.,[Dp (s-c) = (2000* (16-4)"+ (2000 * (16 - 4)** = 309,8 am

YcoBre BBIMOTHEHO, TABHEHIITNX pacuEéTOB YKPEIJICHUH He TpeOyeTcs.
Jomnyckaemoe aasnenue [p] = 0,2228 MIla

0,2228 MIla > 0,15 MIlIa

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Pacuér B ycnioBusx ucnbiTanuii (I'uapoucnbiTanus)

YcaoBusi HATpy:KeHUsi MPU HUCHBITAHUSAX:

Pacuérnas temneparypa, T: 20 °C

PacuérHoe BHyTpeHHee u30bITOYHOE AaBieHue, p: 0,5226 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana y3nemeHma, Hecyuieco uinmyuyep

Jonyckaembie Hanpspkenus uis Matepuana 091 2C npu temneparype T =20 °C (ycnoBust TUIPOUCTIBITAHU):

[0]20: N* Rejoo /Ny = 1*300/1,1= 272,7 MIla
Monyns pomosbHON yrpyrocTu npu Temmepatype 20 °C:

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus uis Matepuana 091 2C npu temneparype T =20 °C (ycnoBusi TUIPOUCTIBITAHU):

[6]%°:= M* Rezo/ Ny = 1*300/1,1= 272,7 MIIa
Monyns IpomobHON yrpyrocTu npu Temmepatype 20 °C:
Ei= 1,99-10° MIla
Pacuérnas TOJIIIMHA CTECHKU HITyHepa:
s pld+2c,) 0,5226 * (700 + 2 * 4) / (2 * 272,7 * 1 - 0,5226) = 0,6789
= =0, * +2* * , *1 _ , = , MM
P 3ol e-p
Jonyckaemoe naBiieHne Juis narpy0Oka mryuepa:
_2[eligr s -
d+s +e,
9,091 MIla > 0,5226 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
Pacu€rHbIil TuamMeTp NMIMHAPUIECKOH 00edalKu:

(1]

= 2*2727*1*(16-4)/(700 + 16 + 4) =9,091 MIla

Do =D =2000 mm
Pacuérnas TOJIIIMHA CTEHKHN HECYHICTO 3JICMCHTA B MECTE PACIIOJIOKCHHUS IITYLICPpa:

Sp = 1,918 Mmm
PacuérHpiii nuametp oTBepCcTHA (OCh IITYIIEPa COBIANACT C HOPMAJBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTHS):

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

67




dp =d+2-c, =700+2%4 =708 mm

PacuérHblii AMaMeTp OJUHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETUICHHUS:

5—C
dp =2-| —-02 | s— ) =2*((16-4)/1,918-0.8)* (2000 * (16 - 4))"* = 1691
0 [S ] -.Ilﬁp (- ¢) ((16-4) ) ( (16-4) 691 mm

P
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO
Pacuérnas nnuHa BHENIHEW YacTH IITyLEepa:

lig =mjn[11; 1.25-f{d+ E-Esj-(sl—csj] = min{ 2050; 1.25 * (700 + 2 * 4) * (16 - 4))**} = 1152 Mm

OmHuouwieHus 00NyCcKaemvlxX HaANPAHCEHU
Jlns1 BHEIIHEH yacTu mrTyuepa:

=}

1= ﬂu'n{l,[l; -[u;_l} =min{1.0, 272,7/272,7} =1

Pacuérnas nnuHa BHyTpeHHEH 4acTH WITyLEpa:

1y =trinfls; 0.5 {8+ 25, )55 & B} =min{0; 05 ((100+2*4)* (16 -4~ 0)*} = 0 waw

IITupuHa 30HBI YKpPEIUICHHUS:

Ly= .'DP- 5= ¢ = (2000 * (16 — 4))*? = 154,9 MM

PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKANUIIEro HECYIEr0 KOHCTPYKTUBHOTO dyieMeHTa (JIHuIe -
THYecKoe (JieBoe)):

L =234 mm
PacuéTHas muprHa 30Hbl YKPEIICHUS:

I, =Ly =1549mm

Pacu€rHblil quameTp 0TBEpCTHS, HE TPEOYIOIIETo JOIOIHUTENEHOTO YKPEIICHNUS:

iy =04 -,llﬁp [5—C) =0.4*(2000*(16-4)* = 61,97 Mm

<
=
<
=
; 4 hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z
= . lp '(5‘ '3:'
= V = 1mit171; 1 13 7
5 - +2.
= 140522 "% +E- ¥ p
Iy Dy g1 lp

Lg' =min{l; [1+ (1152* (16 —4)*1+0*0*0+0* (16 —4—0) * 1) / (154,9 * (16 — 4))] / [1 + 0.5 * (708 — 61,97) / 154,9 + 1 * (700 + 2 * 4) / 2000 *
= 1/1*1152/154,9] = 0,5208}
! =0,5208
)
=
~ d-K g (s- cj-:p-[n:]
— [P]p - W =2% 1% (16-4)*1*272,7*0,5208 / [2000 + (16 — 4) * 0,5208] = 1,699 MITa
Z DP +|[s— c:I-TI
M
=
E r
= d 81
3 i
m
- N T -
s et I I
= = .
= weal | 1 Nk
[¥a] = ¥
Q 5 53
= Y E&_ f
S N
: = o -
=
g <

[{e}
% g JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

OTBepcTHE CUMTAETCs OMHOYHBIM, eciii Onkaiiee k Hemy otBepcrue - Lltynep LT1 DN100 He oka3siBaeT Ha HEro
BIIMSIHUSA, T.€. PACCTOSHUE MEXY Hapy>KHbIMU IIOBEPXHOCTSIMHU COOTBETCTBYIOLIHX IITYLEPOB YAOBIETBOPSAET YCIOBUIO:

b D, (s-¢) +4/Dy (5-c) =(2000* (16 4)" + (2000 (16 - 4)"* = 3098 s

YcnoBue BBIIIOHEHO, NATBHEHIINX PacdETOB YKPEIJICHUH He TpeOyeTcs.
Homyckaemoe gaBnernne [p] = 1,699 Mlla

1,699 MIla > 0,5226 MIla

3akiroueHue: Y c10BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO
[Tnomans, HeoOXoaNMas AT YKPETIICHUS] OTBEPCTHS:

A =050, - dp) 5, =05+ (708 61,97)*1918 =0,619510° M
Pacnionaraemast ruomiaib yKpeIieHUus: OTBEPCTHSL:

Ay =1y '{51‘5]1:- - CS]-‘I]_ R R S o B '|:S3 -, - '351)'13 +1p -[s— fp = u:]
=1152* (16 - 0,6789-4) * 1 +0*0* 0+ 0* (16 — 4 — 0) * 1 + 154,9 * (16 -1,918 — 4)

=0,002866 m*
A =0,6195-10° m*<0,002866 m°
3aKn10quMe: chmme [IpO‘IHOCTI/I BBIIIOJIHEHO

JIuct
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Iloamnuce 1 narta

uB. Ne no.

19756.4

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

HItyuep 11 DN150

MTynep 11 DN150
rynep I1

Juurie suntugeckoe (JieBoe)

Tun 3JIEMEHTA, HECYIICTO IITYLCP: Z[HI/IHIC SJIITHITHYCCKOC

Tun wrynepa:

[Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

Marepuan HeCylIero 3JeMeHTa: 0912C
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 16 mm
CymMma nprubaBoOK K CTCHKE HECYIIETro 3JICMEHTa, C: 7,2 MM

Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

ToJHa CTEHKU WITYLEPA, S;:

CymMa nprubaBoK K TOJNIIMHE CTEHKH MITyIepa (BKIH0Yas KOPPO3HUI0), Cs:

JumnHa mrynepa, 1y

Cwmemenue mrynepa, Xo:
Cwmemenue mrynepa, Yo:

Cwmewnenue mryuepa, Ry,

Yromx noBopoTa mryuepa, J:

Ilony4eHHbIN yroa HaKJIOHa IUTYyLepa, Y:

JmHa BHYTp. 4acTH ITyLEpa, ls:

09I'2C Gr.I'OCT 19281
144 mm
12 mm

5,8 Mm

120 mm

0 MM

600 mm
600 mm
0°
(-20,39) °

0 MM

Wzm) Jlucr Ne moxym.

Tloam.

Jara

EJ1-2.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

[TpubaBka Ha KOPPO3UIO, Cg' 0 mm

Marepuan KoJibIa: 0912C
Mupwrnaa xoxpa, 1y 80 MM
TommuHua KoOJbBIIA, S): 12 mMm

MuHUMAaNBHEIN pa3sMep CBapHOTO 1iBa, A: 1 MM
MuHUMAaBHBINA pasMep cBapHOTO miBa, Al 12 MM

MuHUMAaBHBINA pasMep CBapHOTO IiBa, Ay: 1 MM
KoaddumreHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1

[IloB 0Oeyaiiku B 30HE BPE3KH MITyICpa:

o =1
PaC‘IéTHHﬁ ,HI/IaMeTp BLIHyKJ'IOl"O SJUIMIITUYCCKOI'O AHUIIIA:
2 2 ]
Dy = E—H : Jl -4 w ‘R =2000%/(2*500) * (14 *(2000° - 4 * 5007 * 6002/ 2000)** = 3418 Mm
: D

Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATPY:KeHUS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee n30bpITOuHOE naBienue, p: 0,342 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuye2o wimyuep
Jomyckaemsie HanpspkeHUs it MaTepuana 0912C npu temmeparype T = 200 °C (pac4éTHBIC YCIOBHS):

[c]= 165 MIIa
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,81-10° MIla

Ceolicmea mamepuana wimyuepa
Jonyckaembie Hanpspkenus 1uig Matepuana 091 2C Gr.'OCT 19281 npu remnepatrype T = 200 °C (pacuéTHbie yCIOBUS):

[c]:= 148 MIla
Mopaynb npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E,= 1,81-10° MIla

Cesoiicmea mamepuaiia Kojisua

Jomyckaembie Hanpspkenus s Matepuana 091 2C npu temneparype T = 200 °C (pacdy€THble ycioBus):
[c],= 165 MIla
Moyns nponoiapHO# ynpyroctu npu temmeparype 200 °C:
E,= 1,81-10° MIla
PacuérHas TOJIIMHA CTEHKH IITYIepa:

B |:d +2. csj

= =0,342* (144 +2*58) / (2* 148 *1-0,342) = 0,18 MM

4 'jli - F

Jonyckaemoe naBieHue Juisi narpyOka mryuepa:

_ 2ol (e e
d+s +e,

(1]

= 2*148*1*(12-58)/ (144 +12+58) =11,34 MIla

JIuct

EJ[-2.00.00.000 PP -
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11,34 MIla > 0,342 MlIla
3akroueHue: Y CJ10BUE MPOYHOCTH U YCTOWYHMBOCTH BbINOJTHEHO
PacuéTHblil TUaMeTp BBIMYKIIOTO SJUTHIITHYECKOTO JHHUIIA:

4 4 2
b= b J1_ 4.wﬂm2 =2000%/ (2 * 500) * (1 — 4 * (2000% — 4 * 500?) * 6007 / 2000*)"* = 3418 mm
2-H D

PacuéTHas TOMIIMHA CTCHKH HECYIIETO 3JIEMEHTa B MECTE PACIHIONIOKEHHMS ITYIEpa:

Sp = 1,772 Mmm
PacuérHblil Tuamerp oTBepCcTUS (CMEIIEHHBIN MITYLEp Ha SJUTUITUYECKOM JTHUIIE):

d+d-c,

Dy

PacuérHblil TuamMeTp OIMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

_ [E'R“‘ ]2 =(144 +2*58)/[1-(2*600/3418)']" =166,2 Mm

2
dp < do: YcoBHe NPOYHOCTH BBINOJTHEHO
PacuérHas 1MHA BHEIIHEH YacTH mTynepa:

dyg=2- [E—D,E]- pols—c) =2%((16-7,2)/1,772-0.8) * (3418 * (16 - 7,2))"* = 1445 mm
5

lip =mjn[11; 1.25-f{d+ E-CSJ-(sl—csj] = min{ 120; 1.25 * (144 + 2 * 5,8) * (12 - 5,8))""} = 38,82 MM

OmHouwienus 00OnyCcKaemoviX HAnPAHCEHU

J71s1 BHELLIHEH YacTH IITYLEpa:

=}

T = rmn{l,[l, -[Iﬂ'} =min{1.0, 148 / 165} = 0,897

[[TupuHa 30HBI YKpEIUICHHUS:

Ly= f'Dp' 5= ¢ = (3418 * (16 - 7,2))"* = 173,4 MM

o]
=
§[ PacuérHas mupuHa KoibLa:
=
é 121:. = rm'n{l2 ; |"D1:- . is2 +a-1r ] = min{80; (3418 * (12 + 16 — 7,2))*3} =80 MM
= JIy1st HaKJIaJHOTO KOJIBIIA:
o
= 14 = minal0; -[—]—['j]2 =min{1.0,165/165} =1
lj
\é PacuérHas 1iuHa BHYTpeHHEN 4acTy ITyLepa:
o 1o = mm{l o5 J(d+ 2t )5 —c, —c ]] =min{ 0; 0.5* (144 +2*5.8) * (1258 - 0))*3 = 0 Mm
Z 3p 3. 5 3 g el ; ) ,
g PacuéTtHas muprHa 30Hbl YKPEIICHUS:
=
I, =Ly =1734mm
ol
Z‘ PacuérHbIil THaMeTp OTBEpCTHSA, HE TPEOYIOIIETO JONMOTHATEIEHOTO YKPETUICHHS:
m
jus)
= o =04, fﬁp [5—C) =0.4*(3418* (16 -7,2))"* = 69,37 MM
z
e
s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z
s 1, -ls-¢
§ ¥ = min i, - » | - 32 1
_ 7.
= 1405 LI S S
é I Dy o L
= =min{1; [1 + (38,82 * (12—-5,8) * 0,897 + 80 * 12* 1 + 0 * (12 5,8 — 0) * 0,897) / (173,4 * (16 — 7,2))] / [1 + 0.5 * (166,2 — 69,37) / 173,4 + 2 * (144
é +2%58)/3418*1/1*38,82/173,4] = 1,362}
=1
=
ol =
=l o
% g JIuct
4| = EJ1-2.00.00.000 PP 79
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uB. Ne no.

19756.4

[P]p _ 2-K g (s- |:j]-|:|:|-|:|3:|.v
DP +|:s— c:I-T.F

Jomyckaemoe aaBnenue [p] = 1,695 MIla

1,695 MITa > 0,342 MIla

3akiroueHue: Y CJI0BUE MPOYHOCTH U YCTOWYHMBOCTH BbINOJTHEHO

[Tnomaae, HeOOXOAUMAS ISl YKPETUICHUS OTBEPCTHSL:

=2*2*(16-72)*1*165*1/[3418 + (16-7,2)*1] = 1,695 MIla

Ap =050, - dy) 5, =05+ (1662 69,37)* 1,772 = 0,8577-10 M2

Pacnonaraemast miomaap yKperieHus OTBEpCTHsL:

Ay =1y -[sl—s];, - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
=38,82*(12-0,18-5,8)* 0,897 +80*12*1+0* (12-58-0) * 0,897 + 173,4 * (16 -1,772 - 7,2)

=0,002388 m?
A, =0,8577-10" m? < 0,002388 m?
3a1<m0qe}me: YCJIOBP[e HpO‘-ll-[OCTPl BbIIIOJIHEHO

Pacyer Ha npoynocts mo MKJ B paGounx ycjaoBusAX

YcioBus HATPY:KEHHS:

PacuérHas Temneparypa, T: 200 °C

PacuérHoe BHYTpeHHee n30bITouHOE nasienue, p: 0,34 MIla

Harpy3ku Ha mryunep (B cucreMe KOOPAMHAT anmnapara):

Fy, H Fy, H F,, H My, HwMM,, Hm |M,, Hm
3400]3400(4800(2400 (2400 3400

Jonyckaemble HanpsikeHusi B coorBercTBun ¢ 'OCT P 52857.1-2007

YpoBeHsb pa3ouBku - 1
Koaddunuenr 3anaca, yunrsiBaromuii ypoens pazousku: Ky = 1,3

Cesoiicmea mamepuana rnemenma, Hecyuyezo uimyyep

HomuHanbeHble nonmyckaemsle HanpsbkeHus st marepuana 0912C npu remnepatype 200 °C:

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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uB. Ne no.

19756.4

[=],

m
Monyns nponoibHOi ynpyroctu npu temmneparype 200 °C:

E= 1,81-10° MIla

[s] = = 165/13= 126,9 MITa

Ceoilicmea mamepuana wimyyepa
HomuHnanbsHble nomyckaemsle HanpspkeHus At Matepuana 0912C Gr.'OCT 19281 mpu temneparype 200 °C:

[=],

m
Monyns npofoibHOi ynpyroctu npu temneparype 200 °C:

E;= 1,81-10° MIla

[s]; = = 148/13= 113,8 MIla

Puc. 1. KoneuHo-anemMeHTHast MOJEIb y371a BPE3KH

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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|
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Puc. 2. DxBuBaseHTHBIE MEMOpPaHHBIC HAIIPSDKEHHS OT COBMECTHOTO JieiicTBUS cuil U AaBneHus1, MITa.

3aKio4YeHHe:

Jnst Hecyiero aneMeHTa Tmime: = 106,3 MIla < 1.5[s] = 190,4 MITa.
VYenosue npoynocty BBIIIOJIHEHO.

Hust irynepa  Tmlme: = 1435 MIla < 1.5[s]; = 170,8 MIla.
VYenosue npoynocty BBIIIOJIHEHO.

(¥l g IEE Pt Ty |

A

Puc. 3. O6mue (MemOpaHHBIE 1 M3THOHBIC) HANPSDKEHNS Ha BHENTHEH noBepxHocTH, MI]a.
3aKIroucHHUE:

Jnst Hecyiero sneMedTa  Tphme = 261,3 MIla < 3[s] = 380,8 MIIa.

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

VYenosue npounocty BBITIOJIHEHO.

Hust mirynepa Timh mee = 3415 MIla < 3[s]; = 341,5 MIla.
Yenosue npounocty BBITIOJTHEHO.

.

Puc. 4. O6mue (MeMOpaHHBIC 1 H3TUOHBIC) HATIPSDKEHHS HA BHYTpeHHEH noBepxHOCcTH, MI]a.
3aKIII04YeHHUE:

st Hecyiero sneMedTa  Tphmee = 1782 MITa < 3[s] = 380,8 MIla.
Ycenosue npounocty BBITIOJIHEHO.

Hust mirynepa Tk mae = 311,6 MIla < 3[s]; = 341,5 MIla.
VYenosue npounocty BBITTOJIHEHO.

Ooluiee 3ak/a04eHue: Y cJ0BUS NPOYHOCTH BHINOJIHEHBI.

,U,onycxaeMble mnHaonBunayalnibHble HAarpy3ku Ha wtyuep npu otcytctBuu
aencreus OCTalibHbIX, BKIO4YasdA AaBJrieHue

F, H F,,H |F, H My, H M |My, H M [M,, Hm |p, MITa
1,362-10° |4,21-10% |3,891-10% |1631  |5025 |6518 |0,9767

B3am. uaB. Ne | MuB. No my6r.

* [Ipu mpeBbIIeHNH JTF000T0 KOMIIOHEHTa TpebyeTcs yCUIIeHNe Bpe3KH, TH00 yMEHbIICHHE Harpy3Ku

[lonyckaeMble Harpy3Kku Ha LITyLlep NPU pacyeTHOM AaBHeHUN

Iloamnuce 1 narta

FoH |F,H|F,H|M,Hwn|M,Hwm|M,Hun |p, Ma
2,22-10* |6862 |6341 |265,8 |818,9 [1062 |0,34

uB. Ne no.

19756.4

*% HpI/I MPEBBIIICHUN OJHOTO UM HECKOJBKUX KOMIIOHCHTOB HeO6XO}II/IM JIOHOJ'IHI/ITGJ'[BHHﬁ pvaéT Ha IMPOYHOCTH

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

Irynep LT1-L T2 DN100

Mrynep LT1-LT2 DN100
rynep LT2

Oo0euaiika UIHHIpUYECKAs

Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Marepuain HECyIIEro JIeMeHTa:

TonmuHa CTEHKU HECYILETO JIEMEHTA, S:

CymMa nprubaBoK K CTEHKE HECYILETo 31eMEeHTa, C:
Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

TonmuHa CTEHKH WTYLEpa, Si:

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs:

JumnHa mrynepa, 1y

Cwmemenue mrynepa, Ly, 1345 mm
VYron noBopora mryuepa, 9: 0°
JiHa BHYTp. 4acTu WTYyLepa, l3: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapameTpbl pa3MeIleHH s ITYIepa:
Baxaitumii mryuep

09r2c

16 mm

4 MM

09I 2C Gr.I'OCT 19281
97 MM

12 MM

5,8 Mm

1610 mm

Wzm) Jlucr Ne moxym. [omn. | Hara

EJ1-2.00.00.000 PP

JIuct

I




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Haspanue mrynepa: HItynep TW DNS50

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
A YHEPA: B- 950 5 Mm

VYron B: 0°
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Do =D =2000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,34 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jonyckaembie Hanpspkenus uig Matepuana 091 2C npu temneparype T = 200 °C (pacy€THble YCIOBHUS):

[c]= 165 MIIa
Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,81-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus 1uig Matepuana 091 2C Gr.'OCT 19281 npu remnepatrype T = 200 °C (pacuéTHbie yCIOBUS):

[c]:= 148 MIla
Monynb pooaBHOM yrpyrocTH npu temmneparype 200 °C:
E;= 1,81-10° MIla
PacuérHas TONIIHUHA CTEHKH [ITYIEpa:
s pld+2c) 0,34% (97 +2%58)/(2*148*1-0,34) = 0,1249
= =0, * +2* ; * *1 _ , =0, MM
P 'FI; P p
JlomyckaeMoe JaBjieHue IS maTpyoKa mTyepa:
_2[c]li-g1 (51— c.d
d+s +e,
15,99 MIla > 0,34 MlIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2*148*1*(12-58)/(97 + 12 +5,8) =15,99 MIla
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Dy =D =2000 Mmm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp = 2,063 Mm

PacuérHriii nnameTp oTBepCcTHA (OCH IITYIIEPa COBMAAAET C HOPMAJBIO K IIOBEPXHOCTH B IIEHTPE OTBEPCTHA):
dy =d+2-c, =97+2+*58 =108,6 Mm

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

5—rC
dp=2-| —-0,8] (2= ) =2*((16-4)/2,063-0.8) * (2000 * (16 — 4))** = 1555
0 [SP ] Jop s-9) ((16-4) ) * (. (16 -4)) MM
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25-\;’(d+ E-Esj-(sl—csj] = min{ 1610; 1.25 * (97 + 2 * 5,8) * (12 - 5,8))"%} = 32,44 MM

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 148 / 165} = 0,897

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

1y = tminfs; 05 3425, )5 5, —£q)] = min{0;05% (97 +2%58)* (1258 0)} = 0 My

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' §— ] =(2000* (16 —4))*? = 154,9 Mm

PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKAKUIIEro HECYIEr0 KOHCTPYKTUBHOTO dyieMeHTa (JIHuIe mun-
THYeckoe (TIpaBoe)):

Ly, = 1345 mm

PacuéTHas muprHa 30Hbl YKPEILICHUS:

o]

s

5 I, =Ly =1549 mm

é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:

: — . . —_— — * * —_

5 iy =04 ,fﬁp [5—C) =0.4*(2000* (16— 4))"> = 61,97 Mm

=

g s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z

> I, lz—¢

A ¥ =minal, d,-d 5 d Jz 1

= ~Sop tic, g i

< 1+0.5- n +E,- 5 -_.1_

E P r 1l

- =min{l; [1+ (32,44 * (12-5/8)* 0,897 + 0*0* 0 + 0 * (12 - 5,8 - 0) * 0,897) / (154,9 * (16 — 4))] / [1 + 0.5 * (108,6 — 61,97) / 154,9 + 1 * (97 + 2

Z *5,8)/2000 * 1/1* 32,44/ 154,9] = 0,9442}

£ =0,9442

=

§ 2.k, (s- cj-q:u-[u:]

aa) [p]P = 1 W =2 1% (16— 4)* 1 * 165 * 0,9442 / [2000 + (16 — 4) * 0,9442] = 1,859 MIIa

D +|Is— cj-?

£

<

=i

S

[a}

Q

S

=)

=

o

=

=

ol <
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OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Ommkaiiiree k Hemy oTBepctre Ltyriep TW DN50 He oka3piBaeT Ha HETO BIIHS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

B> Dy (5-) +.,[Dp (s-c) = (2000* (16-4)"+ (2000 * (16 - 4)** = 309,8 am

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMOMHUTENbHBIH PaCUET YKPETUICHUH.

_ 1+|:|:usj|3

K
3 2

= [1+cos?(0)]/2 =1

[ i (17 o) R LG 85 %3ty Aeg el —eh)wd i (- o)l +1 s xd g (s el e

b-z-c)

Vi =tminql;
dp +dp d'+2¢ @f Ui d'+2.cf of 1
K3[D.E+P—dp]+1{l R I A PR O
' Dp g1 b Dy g1 b
=min{l; (1 +[(32,44*(12-58)*0,897+0*0*0+0* (12— 58— 0)*0,897 + 20,37 * (10~ 5,5)* 0,897 +0*0* 0+ 0* (10— 55— 0)*

0,897) /(250,5* (16— 4))])/ ( 1* (0.8 + (108,6 +59)/ (2 * 250,5) + 1*[(97 +2*58)/2000*1/1*32,44/250,5 + [(48+2*55)/2000* 1
/1*2037/2505] ))=0,9505}

<
s _
= =0,9505
S
[}
E [pL = 2Ky e [G] Wy =2%1%(16-4)*1*165/[0.5* (2000 + 2000) + (16 — 4) * 0,9505] * 0,9505 = 1,871 MII
5 05Dy +D2 Y4 fs-c)w, ' ' ’ S ?
= JHonyckaemoe nasnenue [p] = min{ 1,859; 1,871} MIla
- 1,859 MIla > 0,34 MlIla
S 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO
= [Tnomans, HeoOXoaNMast ATl YKPETIICHUS] OTBEPCTHS:
%' A =050, - dp) 5, =05 (1086-61,97)* 2,063 = 0,4809-10° M2
E Pacnionaraemast romas yKpeIieHus: OTBEPCTHSL:
= Ay =ly -[sl -8y, - Es]-‘ll R R I o '|:S3 -, - '351)'13 +1p -[s— Bp = c]
- =32,44*(12-0,1249-5,8)* 0,897 +0*0*0+ 0 * (12-5,8-0) * 0,897 + 154,9 * (16 —2,063 — 4)
o
= =0,001716 m*
= A, =0,4809-10" M?<0,001716 m?
oa 3akiroueHue: Y c10BUe MPOYHOCTH BHINOJTHEHO
g
<
S
=
[a}
[&]
=
=)
=
o
=
5
ol <
i B
% E Jluct
o
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19756.4

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

PanuanbHas Harpyska, Fg:  651,5H

OxpyxHoit MoMeHT, Mc:  OHwm
Ipononbueiii Moment, M : 0 Hwm
Kpyrsmmii moment, Mt: 0 Hwm
CnsuroBas Harpy3ka, Fc: 0 H

CnsuroBas Harpy3ka, Fi: 0 H
OKBUBAJICHTHAs TONIIMHA 00€YaiiKi OKOJIO MITyIepa:

§,=35-¢ =16-4 =12 Mm

CpenHuii TuameTp obeualiku y OTBEpPCTHS:
D, =Dy +5+C =2000 +16+4 = 2020 Mm
Cpennuit uamerp mryunepa:

d, =d+s;+c, =97 +12+58 =114,8 mm

i
A, =———— =1148/(2020*12)"2 = 07374
‘-JE ¢ Ga

Paccrosiaue ot Kpas mTynepa 10 BOBMOXHOI'0 KOHIICHTpaTOopa HaHpﬂ)KeHI/Iﬁ:

b, =250,5 Mmm
Cpenuuii paguyc 00euaiiku y OTBEpCTHS:

C

_ D_; =2020/2 = 1010 Mm

HpO‘IHOCTB oT I[efICTBHH JaBJICHUA:

[t;] =|0,34/1,859] =0,1829

Venosue npounoct: Pp =1

0,1829 < 1.0. YcioBue mpoOYHOCTH BBHIIIOJTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

EJ1-2.00.00.000 PP
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F =_F = 6515 ooy
z B 651,5) H
d
A= — =114,8/ (2020 * (16 — 4)2 =0,7374
chs-o
2 3 4 =0,6007 + 0,952 * 0,7374 + 0,005196 * 0,7374% + (-0,001406) * 0,7374% + _
C1=ﬁn+ﬂ.1'lc+ﬂ.2'lc +ﬂ.3'1c +ﬂ4'lc 0*073744 —1,305
JlomyckaeMoe 0CeBO€e yCHITHE Ha HITYIEP MPH OTCYTCTBUHU HAKIaaHOTO Koibla(Ae = 0,7374):
[Fo]=[5] (s-¢)® max {C,:1.81} =165*(16-4)*max{1305; 181} =4,301-10" H
IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KU:
«
5 F
‘;[ P, == =|(-651,5)/4,301-10*| =0,01515
A [FE]
I3
=
= Venosue npounoctu: Ty =1
é 0,01515 < 1.0. YcnoBre MpOYHOCTH BHITIOJIHEHO
OKpyXHOI MpUBEICHHBII MOMEHT, IEHCTBYIOMNI Ha ITYyLEP:
\5 M, =M, +F -1, =0+0*1610 =0H ™
gf IIpoonbHBIN IPUBEAEHHBIA MOMEHT, IEUCTBYIOIIMN HA IITYLEP:
ol —_
Z. W, =M +Fp - =0+ 0* 1610 =0H
2 M
E — 2 3 =
_ ] 3 4 =4,526 +0,06402 * 0,7374 + 0,1589 * 0,7374* + (-0,02142) * 0,7374° + =
= Co=ap+ap-h +ag-h " +ag-A " +ag-A." (001035*07374° 4652
" JlormyckaeMBblil M3rHOAFOIINI MOMEHT, IEHCTBYIOIINN HA IITYIEP B INIOCKOCTH, MIEPIICHANKYIISIPHON K OCH COCYHa, IPH
E OTCYTCTBUH HakJiagHoro konbia (A, = 0,7374):
Z [M ]_[ ][ - ]ﬂ.dt.max{c -49} =165 * (16 — 4)? * 114,8 / 4 * max{4,652; 4.9} = 3341 H
£ o ) 5-C T FERLE - - ' 1 3 T - M
Cy=ag+a A, +ag A +ayd,  +a, a.* =575
g TR 1 ™ e R 4 e !
= JlommyckaeMbIi M3THOArOIINIT MOMEHT, IeHCTBYIOIINI HA IITYNEP B INIOCKOCTH, MIEPIIEHANKYISIPHON K OCH COCYAa, IPH
= OTCYTCTBUH HaKJIagHOTO Koibla (A, = 0,7374):
5
= 2 d‘c . _ 2 . —
E[ [, ]=[a- -¢) - mae Oy, 4.9} =165 (16 - 47 * 1148/ 4 * max{5,754; 49} = 3924 H m
= [IpodHOCTB OT IEHCTBHS M3TMOAIOIINX MOMEHTOB!
5
<] B
o EE)
% E Jluct
o
gl = EJ1-2.00.00.000 PP 82
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2 2
dy, = [Mx ] +[ My ] =((0/3341)% + (0/3924))¥* = 0

b1} "y

VYcnosue npoyHoCTy: &y =1

0 <1.0. YciioBue mpoYHOCTH BBHITIOTHEHO
[Ipo4HOCTH OT COBMECTHOTO JICHCTBUS HATPY30K:

thas [}E_'_qu . |¢'z|;
Cy

Ecnu F, <0, To 3HaK @, MEHsETCS HA IPOTUBOMOIO0KHBIM.

2
T = 0,1829 /1 + (-0,01515)|; |(-0,01515)|; [0,1829 /1 -0.2* (- =
—P—n.z-cx:zﬂ s SUImax(101820/1 + (00151 0.01515)L 0, (

o 0,01515)| )]%+0? )42 0,1859
4

2
] +@E 21

| |

YcnoBue npoYHOCTH: max [

2]
_P+|:I:|z
Cy

&
! nza,
Cy

0,1859 < 1.0. YcnoBue NpOYHOCTH BBIIOJIHEHO
MaxkcumaltbHbIC TIPOIOIBHBIC PACTATHBAOIIIE HAPSDKECHUS B LITYIIEPE:

{a+5) 4. M2 4012 F =034% (97 +12)/ (4% (12-58)) +4* (0P + 092/ _
o= 2 L T 4 z (3142 * (07 + 12" * (12-58) + 0/ (3142 * (07 +12) | 4o, 100
Als-cg) o (d+s) (s-c) mld+s)ls-c) *02-58) : a

Ecnu F; coznaer cxxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh PaBHOW HYIIIO.

YcnoBue mpodHoCTH: T = [5],
1,494 MIla < 148 MIla. YcnoBue NpOYHOCTH BBIITOJIHEHO

II ] ]
EJr _M’F]M_?’ + P[:E]l =0/15,99 + (0% + 032/ 7214 + |(-651,5)| / 2,849-10* = 0,02287
il F

Ecnu F, pactaruBaroiiiasi mpoJi0jibHas CHJIa, & p — BHYTPEHHEE H30bITOUHOE AaBICHUE, TO F, U p ClleqyeT NPUHATH PaBHBI-
MH HYJIIO.

<
= ] ]
< NI e IF |
N VYcioBue yCTOMYUBOCTH MITYIEPA: |P|+ - I ] B
< h
g [] 1] F
E 0,02287 < 1.0. YcnoBre yCTOWYHBOCTH BBIITOITHEHO
5
=
T
©
>
S
2
)
T
=~
%
)
T
=
s
<
o0}
m
g
<
=
=
¥
&)
=
=
=
°)
=
=
g <
©
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e EJI-2.00.00.000 PP a3
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Htynep UC, O3 DNS0

UcxogHble AaHHbIe
OneMeHT: tymep UC, O3 DN50

VYcnoHoe o6o3Hauenue (Metka)  IlItymep UC
DNeMEeHT, HeCyIUi MTYyIep: Mtynep A DN700
Tun anementa, Hecymiero mryuep: Lltynep

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuain HECyIIEro JIeMeHTa:

TonmuHa CTEHKU HECYILETO JIEMEHTA, S:

CymMa nprubaBoK K CTEHKE HECYILETo 31eMEeHTa, C:
Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

TonmuHa CTEHKH WTYLEpa, Si:

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs:

JumnHa mrynepa, 1y

Cwmemenue mrynepa, Ly, 1930 mMm
VYron noBopora mryuepa, 9: 90 °
JiHa BHYTp. 4acTu WTYyLepa, l3: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapameTpbl pa3MeIleHH s ITYIepa:
Baxaitumii mryuep

0912C
16 MM

4 MM

09T'2C (KI1245) Gr.

48 MM
14 mm

4 MM

140 mm

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Haspanue mrynepa: HItynep PI DN50

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa, b:
a yuep 119,5 Mm

Yron B: 90 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o6euaiiku B 30HE BPE3KH LITYyIEpa:
e =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:
Do =D =700 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,34 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoilicmea mamepuana ynemenma, Hecyuiezo wimyuyep
Jonyckaembie Hanpspkenus uig Matepuana 091 2C npu temneparype T = 200 °C (pacy€THble YCIOBHUS):

[c]= 165 MIIa
Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,81-10° MIla

Ceolicmea mamepuana wimyuepa
Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. mpu temneparype T = 200 °C (pacuétHbie ycIoBuS):
[c]i= n*Min( Rex/ nr; Ry / Ng; Rjaome / Nyis Rpgormone / Ny) = 1*min{194 /15,439 /2,4, -/ = —/-}= 129,3 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,81-10° MIla
PacuérHas TOJIIMHA CTEHKH IITYIEpa:
g pld+2c) 0,34* (48 +2*4)/ (2*129,3*1-0,34) = 0,07371
= =0, * 4+ 2% * , *1 _ : =0, MM
P '3|; PP
Jonyckaemoe JaBiieHue Ui narpy0OKa mryiepa:
_2[c]li-g1 (51— c.d
d+s +e,
39,19 MIla > 0,34 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2*1293*1*(14-4)/ (48 + 14 +4) =39,19 MIla

EJ1-2.00.00.000 PP
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Dy =D =700 mm

PacuérHas TonmIMHA CTEHKHM HECYIIETro 3JIEMEHTA B MECTE PACIIOJIOKEHHUS IITYIepa:

Sp =0,7302 Mmm

PacuérHsiii nnameTp oTBepCcTHA (OCH ITYIIEpa COBIIAACT C HOPMAJIBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =48+2%4 =56 MM

PacuérHbIil TuamMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIETr0 YKPCIUICHUS:

Rl
dy =2 | —-02| (8- ) =2*((16-4)/0,7302-0.8) * (700 * (16 —4))"* =2
0 [S ] -.Ilﬁp (- ¢) ((16-4) ) * (700 * (16 - 4)) 866 MM

P
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO
PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 140; 1.25 * (48 + 2 * 4) * (14— 4))"?} = 29,58 MM

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHEIIHEH YacTy IITyLepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 129,3/ 165} =0,7838

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

13P=mjn{l3; D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{ 0; 05* (48 +2*4)* (14-4-0))""} =0 MM

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' §— 1] =(700* (16 -4))** = 91,65 Mmm

PaccrosiHue OT Hapy)XHOI HOBEPXHOCTH IITYLIEpa 10 OIIMKaWIIero Hecymero KOHCTPYKTHBHOTO deMenTa (DiaHen ¢
kpseikoit DN700):

Ly =285 MM

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
S
5 lp =L, =91,65um
é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
: —_— . . —_— — * * _
5 iy =04 ,llﬁp [5—C) =04*(700* (16 - 4))*2 = 36,66 MM
=
g 1+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa
> I, lz—¢
3 ¥ = minsl; d,-d | 4 Jz 1
= " “op td-c; g lp
< 1+0.5- n +E,- 5 -_.1_
= P r %1 lp
- =min{1; [1 + (29,58 * (14 —4) * 0,7838 + 0 * 0* 0 + 0 * (14 — 4 — 0) * 0,7838) / (91,65 * (16 — 4))] / [1 + 0.5 * (56 — 36,66) / 91,65 + 1 * (48 + 2 * 4) /
= 700 * 1/1* 29,58 /91,65] = 1,07}
2 =1
=
§ 2.k, (s- cj-q:u-[u:]
aa) [p]P = 1 W =2*1*(16-4)*1*165*1/[700 + (16— 4) *1] = 5,562 MIla
D +|Is— cj-?
g
<
=¢
=
[a}
Q
=
E
=
=
=
=
of <
o EE)
% E Jluct
o
R EJ1-2.00.00.000 PP 36
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OTBepcTHE CUUTAETCS OAMHOYHBIM, ecin Ommkaiiiree k HeMy otBepctre LlTynep PI DN50 He oka3pIBaeT Ha HETO BIIHSI-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

B> Dy (=) +.[Dp (s-c) = (700* (16 4+ (700 * (16 - 4)** = 183,3 s

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

_ 1+|:|:usj|3

K
3 2

= [1+cos’(90)]/2 =0,5

[ i (17 o) R LG 85 %3ty s —ol-eh)ag +gp (- e xfy + 1 s xd + 1 (-l -l

b-z-c)

Vi =tminql;
dp +dg d4+2.cf @t 1p d'+2-c" o i
Ko 08+-2 % +1, LI I S
2-hb Dg @ b Dy @] b

=min{l; (1 +[ (29,58 * (14 —4)*0,7838 +0*0* 0+ 0* (14— 4— 0)*0,7838 +  24,92* (11,5-4)*0,7838 + 0*0*0+0* (11,5 4— 0)*

0,7838) /(1195 * (16 —4))]) / ( 0,5* (0.8 + (56 +53)/ (2* 1195) + 1*[(48+2*4)/700*1/1*2958/1195 + [(A5+2*4)/700*1/1*
2492/1195] )) = 1,905}

JIuct

<
s _
= =1
S
s k]
= 2K (s-dg o
=) = Wy =2*%1*(16-4)*1*165/[0.5* (700 + 700 16-4)*1]1*1 =
S [0, R S Pl (16-4) [05* (700 +700) + (16~ 4) * 1] * 1 = 5,562 MTa
= JHonyckaemoe naBnenue [p] = min{ 5,562; 5,562} MIla
- 5,562 MIla > 0,34 MIla
S 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO
= [Tnomans, HeoOXoaNMast ATl YKPETIICHUS] OTBEPCTHS:
2 Ap =050, - doy ) sy =05 (56-36,66)*0,7302 = 0,7061-10° a2
E Pacnionaraemast romais YKpeIieHus: OTBEPCTHSL:
= Ay =ly -[sl -8y, - Es]-‘ll R R I o '|:S3 -, - '351)'13 +1p -[s— Bp = c]
- =29,58 * (14 -0,07371-4)*0,7838 +0*0*0+0* (14 -4 -0) *0,7838 + 91,65 * (16 -0,7302 — 4)
o
= = 0,001263 m*
= A, =0,7061-10° m* < 0,001263 »°
oa 3akiroueHue: Y c10BUe MPOYHOCTH BHINOJTHEHO
g
<
S
=
[¥a]
[&]
=
=)
=
o
=
5
ol <
i B
| E
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19756.4

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

PaguansHas Harpyska, Fr:  (-1500) H

OxpyxHoit MomeHT, Mc: 200 Hwm
Ipomonbuseiii Moment, M : 200 Hwm
Kpyrsmuii moment, Mt: 300 Hwm
CnsuroBast Harpyska, Fc: 1100 H

CnsuroBast Harpyska, Fi: 1100 H
OKBUBaJICHTHAs TONIIMHA 00€YaiKi OKOJIO MITYIEpa:

§,=35-¢ =16-4 =12 Mm

CpenHuii TuameTp obeualiku y OTBEpPCTHS:
D, =Dy +5+0 =700 +16+4 =720 mm
Cpennuit uamerp mryunepa:

d, =d+s+c, =48 +14+4  =66mMm

=

¢ T ————— =66/(720*12)"* = 0,71
‘-.lE ¢ Ga

Paccrosiaue ot Kpas mTynepa 10 BOBMOXHOI'0 KOHIICHTpaTOopa Hal'IpiI)KeHPIﬁ:

b, =119,5 Mmm
Cpenuuii paguyc 00euaiiku y OTBEpCTHS:

C

=D_2c =720/2 = 360 Mm

HpO‘IHOCTB oT I[efICTBHH JaBJICHUA:

E] =10,34/5,562| =0,06113

Venosue npounoct: Pp =1

0,06113 < 1.0. YcnoBre NPOYHOCTH BBIIIOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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F, =-Fg = —(-1500) =1500 H
A = ——mst =66/ (720 * (16 — 4)2 =0,71

Co=ap+a; A +a, A “+a, -k " +a,-2 " =06007+0,952*0,71 +0,005196 * 0,71 + (-0,001406) * 0,71° + 0 * 0,71 = 1,279
JlonyckaeMoe 0CeBO€e yCHITE Ha IITYLEp MPH OTCYTCTBUH HakiagHoro kombua(h, = 0,71):

[F.]= [5] (s- o) max {C ;1 81} =165* (16 - 4)* * max{1,279; 181} =4,301-10" H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:

<
& F
g d,= =2 =|1500/4,301-10*| = 0,03488
= [Fz]
[}
E Vcnosue npounoctu: Ty =1
g 0,03488 < 1.0. YcnoBre MPOYHOCTH BBITIOJIHEHO
= OKpyXHO pUBEICHHBII MOMEHT, IEHCTBYIONIUI Ha MTYIEP:

- M, =M_ =200 Hm
\é IIpononbHBIN IPUBEAEHHBIA MOMEHT, IEHCTBYIOIIMN Ha IITYLEP:
=4
o M, =1 =200 Hwm
Cd = * * 2 * 3 * =
T _ a 3 4 =4,526 +0,06402 * 0,71 + 0,1589 * 0,71° + (-0,02142) * 0,71° + 0,001035 =
= Coa=ap+ap-A, +ay A " +az- A " +a, A, 0,714 4,644
<! JlomyckaeMBbIi M3THOAFOIINIT MOMEHT, ISHCTBYIOIINI Ha IITYIEP B IUIOCKOCTH, IEPICHIUKYIAPHON K OCH COCYa, IPH
- OTCYTCTBUH HaKJIaaHOTO Koibia (A, = 0,71):
o
= [M ]_[ ][ . ]ﬂ.dt.max{c -49} =165 * (16 — 4)* * 66 / 4 * max{4,644; 49} = 1921 H
5 x| o 5-C T FERLE - - 1 s e - M
™
2 Cy=ag+ay A, +ag -k +ay-a,  +a,a b =5709

3 1 1 % 2 e ER - L I = !

< JlomyckaeMbIi I3THOAIOINIT MOMEHT, JIEHCTBYIOIINI HA IITYNEP B INIOCKOCTH, EPIEHANKYIIPHON K OCH cOCy/ia, IPH
§ OTCYTCTBUH HakJIaJHOTO Koubla (A = 0,71):
= d
3 [My]= [o] [ -c)? T‘ e Cy; 4.9} =165 (16 - 4 * 66/ 4 * max{5,709; 49} = 2238 H m
= .
= IIpo4HOCTE OT AEHUCTBUS U3TUOAIOIINX MOMCHTOB!
=
=
<] B
Bl o
% g Jluct
2| 3 EJ1-2.00.00.000 PP 39
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2 ]
|3l Il
b, = X + 7 =((200 / 1921)? + (200 / 2238))** = (0,1372
" [[Mx ]] [[My]]

VYcnosue npoyHoCTy: &y =1

0,1372 <1.0. YcioBue MpoYHOCTH BHITIOTHEHO
[Ipo4HOCTH OT COBMECTHOTO JICHCTBUS HATPY30K:

thas [}E_'_qu . |¢'z|;
Cy

Ecnu F, <0, To 3HaK @, MEHsETCS HA IPOTUBOMOIO0KHBIM.

]
& =( [max( |0,06113 / 1 + 0,03488|; |0,03488|; |0,06113 /1 —0.2* 0,03488] =

P 2
C_—IZI.E -EII'ZD +d&g )]%+0,1372% )2 0,1675
4

2
] +@E 21

B

Ycnosue Npo4HOCTH: max [ . |',

2]
_P+|:I:|z
Cy

&
! nza,
Cy

0,1675 < 1.0. YcnoBue NpOYHOCTH BBIITOJIHEHO
MaxkcumalbHbIC TIPOIOIBHBIC PACTATHBAOIIIE HAPSDKECHUS B LITYIEPE:

{a+s) 4. M2 4012 F =0,34* (48 + 14) / (4 * (14— 4)) + 4 * (200> + 20092/ _
5y = B 1 R z (3,142 * (48 + 14)2 * (14 — 4)) + 1500 / (3,142 * (48 + 10.67 M
Ao -] w(d+s) (s-c) mld+s)ls-c,) 149704-4) : a

Ecnu F; coznaer cxxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh PABHOUW HYJIIO.

YcnoBue mpodHoCTH: T = [5],
10,67 MIla < 129,3 MIla. YcnoBue NpoYHOCTH BBIIIOJIHEHO

p| M +My /

+ ¥ T2l =0739,19 + (2002 + 20092/ 2828 + |0| / 2,357-10° = 0,1000

Bl M T

Ecnu F, pactaruBaroiiiasi mpoJI0jibHas CHJIa, & p — BHYTPEHHEE H30bITOUHOE AaBICHUE, TO F, U p ClleyeT NPUHATH PaBHBI-
MH HYIIO.

<
= ] ]
< NI e IF |
N VYcioBue yCTOMYUBOCTH MITYIEPA: |P|+ - I ] B
< h
g [] 1] F
E 0,1000 < 1.0. YcoBue ycTOMYUBOCTH BBITIOTHEHO
5
=
T
©
>
S
2
)
T
=~
%
)
T
=
s
<
o0}
m
g
<
=
=
¥
&)
=
=
=
°)
=
=
g <
©
< g Jlucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecylero mTyuep:

Tun wrynepa:

IHryuep V DN50

IIrynep V DN50
rynep V
MItynep MH DN80O

Itynep

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C

TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 16 mm

CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 4 MM

Martepuan mrynepa: 09I2C (KT11245) Gr.
Bryrpennnii nuamertp mrynepa, d: 48 mm

TonmuHa CTEHKH WTYLEpa, Si: 14 mm

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 4 m

JumnHa mrynepa, 1y 140 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPPO3HUIO, Cg!

1930 MM
90 °
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pa3MelIeHUs WTyIepa:

Baxaitumii mryuep

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata

EJ1-2.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Haspanue mrynepa: - ltynep HO1 DN25

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
2 YHEP, B 1174 M

Yron B: 90 °
KoaddumreHTs! TPOYHOCTH CBApHBIX IITBOB!
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o6euaiiku B 30HE BPE3KH LITYyIEpa:
e =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:
Dy =D =800 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOUHOE naBienue, p: 0,34 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoilicmea mamepuana ynemenma, Hecyuiezo wimyuyep
Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temneparype T = 200 °C (pac4y€THble ycioBus):

[c]= 165 MIIa
Mopynb nponiosibHO# ynpyroctu npu temnepatrype 200 °C:

E= 1,81-10° MIla

Ceolicmea mamepuana wimyuepa
Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. mpu temneparype T = 200 °C (pacuétHbie ycIoBuS):
[c]i= n*Min( Rex/ nr; Ry / Ng; Raome / Nis Rppomone / Ny) = 1*min{194 /15,439 /2,4; /= —/-}= 129,3 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,81-10° MIla
PacuérHas TOJIIMHA CTEHKH IITYIEpa:
g pld+2c) 0,34* (48 +2*4)/ (2*129,3*1-0,34) =0,07371
= =0, * 4+ 2% * , *1 _ : =0, MM
P '3|; PP
Jonyckaemoe JaBiieHue Ui narpy0OKa mryiepa:
_2[c]li-g1 (51— c.d
d+s +e,
39,19 MIla > 0,34 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2*1293*1*(14-4)/ (48 + 14+ 4) =39,19 MIla

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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Dy =D =800 mm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp =0,8333 Mm

PacuérHsiii nnameTp oTBepCcTHA (OCH ITYIIEpa COBIIAACT C HOPMAJIBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =48+2%4 =56 MM

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

5—rC
dp=2-| —-0,8] ‘(2= ) =2*((16-4)/0,8333-0.8) * (800 * (16 — 4))* = 2665
0 [ y ] Jop s-9) ((16-4) ) * (800 * (16 —4)) MM
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 140; 1.25 * (48 + 2 * 4) * (14— 4))"?} = 29,58 MM

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 129,3/ 165} =0,7838

PacuérHas [uiMHa BHYTPEHHEH 9acTH IITYyLEpa:

13P=mjn{l3; D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{ 0; 05* (48 +2*4)* (14-4-0))""} =0 MM

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' §— 1] =(800* (16 -4))**> = 97,98 Mmm

Paccrosiuue OT Hapy)KHOI IIOBEPXHOCTHU LITYLIEPa 0 OIIKANIIEro0 HECyIIero KOHCTPYKTHBHOTO dieMenTa (Pnaner ¢
kpbiikoir DN800):

Ly =289 mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
3
5 lp =L, =97,98 mm
é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
: —_— . . —_— — * * _
5 dDP_III.-ﬂl ,fﬁp [5—C) =04*(800*(16-4))"2 = 39,19 MM
=
g 1+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa
> 1, -ls-¢
A ¥ =minal, d,-d 5 d Jz 1
= " “op tdc. g lp
< 1+0.5- n +E,- 5 — T
= P r %1 lp
- =min{1; [1 + (29,58 * (14 —4) * 0,7838 + 0 * 0* 0 + 0 * (14 — 4 — 0) * 0,7838) / (97,98 * (16 — 4))] / [1 + 0.5 * (56 — 39,19) / 97,98 + 1 * (48 + 2 * 4) /
= 800 * 1/1* 29,58 / 97,98] = 1,082}
z =1
=
§ 2.k, (s- cj-q:u-[u:]
m [p]P = 1 W =2%1%(16-4)*1*165*1/[800 + (16 -4) * 1] = 4,877 MIla
D +|Is— cj-?
g
<
=¢
=
[a}
[&]
=
E
=
=
=
5
ol <
o EE)
% E Jluct
o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

)

| R
. ~=p Dg ?{"' - !

OTBepcTHE CUUTAETCS OAMHOYHBIM, ecin Ommkaiimee Kk Hemy oTBepcTre - Lltynep HO1 DN25 He oka3pIBaeT Ha HETO

BIIMSTHUSA, T.€. PACCTOSHUE MEKy HapyKHBIMH ITOBEPXHOCTSIMH COOTBETCTBYIOIINX IITYIIEPOB YAOBICTBOPSET YCIOBHUIO:

b> JDia (5-1) +«.(D; (s—c) = (800 * (16 - 4))** + (800 * (16 - 4))* = 196 MM

YcoBre BBIMOTHEHO, TABHEHIITNX pacuEéTOB YKPEIJICHUH HE TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 4,877 Mlla

4,877 MIla > 0,34 MIla

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
[Tnomanb, HEOOXOAUMAS HJIS YKPEIUICHHUS OTBEPCTHS:

Ap =050, - doy ) 5, =05 (56 39,19)*0,8333 = 0,700310° a2

Pacnonaraemast miomanbs yKperieHus OTBEpCTHUsL:

Ay =1y -[sl - 5p - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
=29,58 * (14-0,07371-4)*0,7838+0*0*0 +0* (14 -4-0) * 0,7838 + 97,98 * (16 —0,8333 — 4)

=0,001324 m*
A, =0,7003-10° m*<0,001324 v°
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

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

PanunanpHas Harpyska, Fr:  (-1500) H
OxpyxHoit MoMeHT, Mc: 200 Hwm
IIpononeuerii Moment, M. 200 Hwm

Kpyrsumit moment, Mt: 300 Hwm

JIuct

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Cnsurosas Harpyska, Fc: 1100 H

Casurosast Harpy3ka, Fi: 1100 H
OKBHBAaJICHTHAs TOJIIMHA 00CUaiiki OKOJIO IITyIIEepa:

g,=8-0 =16-4 =12 MM
Cpenuuii qraMeTp o0edaiikiu y OTBEpCTHS:
D, =Dp+s+c =800 +16+4 =820 mm

CpenHuii [raMeTp mTynepa:

d, =d+s +c, =48 +14+4 =66 Mmm

d
he =—=—= =66/(820*12)"2 = 0,6653

¢ %
PaccrosiHue OT Kpast mITynepa 10 BO3MOKHOTO KOHLIEHTPATOPa HANPSKEHUH:
by =247 Mm
Cpenauii paguyc o0edaiiki y OTBEPCTHS:

D.

C

HpO‘IHOCTI) OT JICUCTBUS JaBJICHUS:

=|0,34/4877| =0,06972

Vcnosue npounoctu: Pp =1

0,06972 < 1.0. YciioBue MPOYHOCTH BBITIOJHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

&
s
=
S
[¥a]
[&]
=
=)
=
o
=
X
)
>
=
%
)
=
=
%
o
=
=
s
3
[se}
m
F, =-F = (1500 -
] :="Fg (-1500) 1500 H
g
& d,
= A = —cs =66/ (820 * (16 — 4)2 =0,6653
3 c-lE-c
=
= - * * 2 * 3 *
2 E 4 =0,6007 + 0,952 * 0,6653 + 0,005196 * 0,6653“ + (-0,001406) * 0,6653° + 0 * _
éf Cop=ag+ap-d +ag-h “+ag A " +a, A" (s =1,236
JomyckaeMoe oceBoe yCIIre Ha MITYIEp TPH OTCYTCTBHH HAKIaaHOTO Kombia(A, = 0,6653):
=
el <
o EE)
2 g JIucr
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[Fol= [5] (- ¢)® max {C);1.81) =165* (16— 4)° * max{1,236; 181} =4,301-10" H

IIpouHOCTH OT IEHCTBUSI OCEBON HATPY3KHU:

=|1500/4,301-10*| =0,03488

Venosue npounoctu: F g =1
0,03488 < 1.0. YciioBHe MPOYHOCTH BHITIOJIHEHO
OKpyXHO NMPUBEICHHBII MOMEHT, ISHCTBYIOIINI Ha IITYyLEp:
L, =M. =200 Hm
IIponosbHBIN IPUBEAEHHBIA MOMEHT, IEHCTBYIOIIMN Ha IITYLEP:
My =N =200 Hw™m

_ a 3 4 =4,526 + 0,06402 * 0,6653 + 0,1589 * 0,66532 + (-0,02142) * 0,6653° + =
Co=ag+ap-d +ay-d “+ag-A 7 +a-47 (001035 *0,6653¢ 4633
Jomyckaemblit U3rubaronnii MOMEHT, JEUCTBYIOIINIA HA IITYLEP B IIIOCKOCTH, TIEPIICHANKYIAPHON K OCH COCYa, MPH
OTCYTCTBUH HakJagHOro Koubia (As = 0,6653):

[0, = [o] - o)* %T‘-max{cj; 4.9} =165* (16— 4)°* 66 / 4 * max{4,633; 4.9} = 1921 Hm

2 3 + _
C3=&U+&1-lc+&2-lc +ﬂ.3'lc +ﬂ.4'i.c —5,645
Jonyckaemblii H3rubaronii MOMEHT, ASHCTBYIOIIMN Ha ITYLEP B INIOCKOCTH, IIEPIEHIUKYIIIPHON K OCH COCY/a, PH
OTCYTCTBUH HakJagHOTO Koubi@a (A, = 0,6653):

[MY]= [o] f-)* %‘ rnag Cy; 400 =165 (16 - 4 * 66/ 4 * max{5,645; 49} = 2213 H m

HpO‘IHOCTB oT ,Z[eﬁCTBHﬂ I/ISFI/I6aIOHII/IX MOMCHTOB!:

a 2
I
By, = [ My ] + ¥ =((200 / 1921)® + (200 / 2213)})"? = 0,1379
5 M, M
s
=
< VcoBHE IIPOYHOCTH: By £1
5 0,1379 < 1.0. YcoBue MpOYHOCTH BBIIIOJIHEHO
E IIpoyHOCTb OT COBMECTHOT'O AEHCTBHS HArPY30K:
= 7
- Fy 2 =([max(]0,06972 /1 +0,03488|; |0,03488|; 0,06972 /1 — 0.2 * 0,03488 =
P i i , , ; 10, ; 10, . ,
- max | |2+ @ fbal o= 02| | +F5 Proars ) 01731
\S 4 4
Ef Ecmu F, <0, To 3HaK @, MEHsIETCS HAa TPOTHUBOTIOIOXKHBIH.
ol
= 7
g Tp Ty 2
é YcnoBue npoyHOCTH: max | |—+F 4|, cI:-z|; —-02-F, +df =1
Cy Cy
ol
Z, 0,1731 £1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO
E MakcuManbHbIe TPOJOIBHBIC PACTATUBAIONINE HAMIPSKSHHS B IITYIIEPE:
s 4. I'u'Iz +I'u'12 =0,34 * (48 + 14) [ (4 * (14 — 4)) + 4 * (200? + 20032 /
§ 5= pld+s) + ’; L Fy (3,142 * (48 + 14) * (14 — 4)) + 1500 / (3,142 * (48 + IO 67 MIL
4.(51_|:5:] ﬂ'[d‘l‘slj .(Sl_csj ﬂ"{d+slj'|{sl_csj 14) * (14 - 4)) ) a

- Ecnu F, co3naet cxumaroniee HalpsbkeHUe, ee clieAyeT IPUHATh PaBHON HYJIIO.
&
f% VYcnoBue npouHocTH: T £ ['3]1
i 10,67 MIla < 129,3 MIla. YcnoBue NpOYHOCTH BHITIOJTHEHO
Q
=
= o] MG M
o + 2 ¥ .2l =0/39,19 + (200 + 200%)"? /2828 + 0| /2,357-10° = 0,1000
= BT B F]
=
<] B
Bl o
< g Jucr
4| 3 EJ1-2.00.00.000 PP 96
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Ecnu F, pactsarusaromias npooibHas CHila, a p — BHyTpeHHee H30bITOYHOE IaBieHue, To F, ¥ p cieayer NpuHATH paBHBI-
MU HYJIIO.

[ 2
VYcnoBue ycToOM4MBOCTH IITYLIEPA! |P| _M}E_-F]M_F |F“|

0,1000 < 1.0. YcnoBue ycTOHYMBOCTH BBITIOIHEHO

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, HeCYIIero mTyLep:

Tun wrynepa:

IHryuep Pl DN50

Irynep PI DN50
Irynep PI
HItynep A DN700

Itynep

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C

TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 16 mm

CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 4 MM

Martepuan mrynepa: 09I2C (KT11245) Gr.
Bryrpennnii quamertp mrytepa, d: 45 mm

TonmuHa CTEHKH WTYLEpa, Si: 11,5 Mmm

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 4 m

JumnHa mrynepa, 1y 120 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlnvHa BHYTp. 4acTH mTynepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

1930 MM
120°
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pa3MelIeHUs WTyIepa:

Baxaitumii mryuep

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata

EJ1-2.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

HasBanue mryuepa: HItyuep UC DN50

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
a YHCPE, B 119 5 mm

Yron B: 90 °
KoadduumeHTs! IpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o6euaiiku B 30HE BPE3KH LITYyIEpa:
e =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:
Do =D =700 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOYHOE MaBieHue, p: 0,34 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoilicmea mamepuana ynemenma, Hecyuiezo wimyuyep
Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temneparype T = 200 °C (pac4y€THble ycioBus):

[c]= 165 MIIa
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,81-10° MIla

Ceolicmea mamepuana wimyuepa
Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. mpu temneparype T = 200 °C (pacuétHbie ycIoBuS):
[c]i= n*Min( Rex/ n7; Ry / Ng; Raome / Nis Rpgomone / Ny) = 1*min{194 /15,439 /2,4, -/ = —/-}= 129,3 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,81-10° MIla
PacuérHas TOJIIMHA CTEHKH IITYIEpa:
g pld+2c) 0,34* (45 +2*4)/ (2*129,3*1-0,34) = 0,06976
= =0, * 4+ 2% * , *1 _ : =0, MM
P '3|; PP
Jlonyckaemoe JaBiieHue I NaTpyoOKa mTyiepa:
_2[c]li-g1 (51— c.d
d+s +e,
32,07 MIla > 0,34 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2*1293*1*(11,5-4)/(45+ 115+ 4) =32,07 MIla

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

99




Dy =D =700 mm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOIOKEHHUS IITYIEpa:

Sp =0,7302 Mmm

PacuérHsiii nnameTp oTBepCcTHA (OCH ITYIIEpa COBIIAACT C HOPMAJIBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =45+2%4 =53 MM

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

Rl
dy =2 | —-02| (8- ) =2*((16-4)/0,7302-0.8) * (700 * (16 —4))"* =2
0 [S ] -.Ilﬁp (- ¢) ((16-4) ) * (700 * (16 - 4)) 866 MM

P
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO
PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25-\;’(d+ E-CSJ-(SI—ESJ] = min{ 120; 1.25* (45 + 2 * 4) * (11,5 - 4))"2} = 24,92 mm

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 129,3/ 165} =0,7838

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

L3 =mjn{13-, D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{ 0; 0.5* (45 +2*4) * (11L5-4-0))*)} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' §— 1] =(700* (16 -4))** = 91,65 Mmm

PaccrosiHMe OT Hapy>KHOI OBEPXHOCTH IUTYLIEpa 10 OJIMKANILIEro HeCyIero KOHCTPYKTHBHOT 0 dneMenTa (Dnanen ¢
kpseikoit DN700):

Ly =289 mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
S
5 lp =L, =91,65um
é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
: —_— . . —_— — * * _
5 iy =04 ,llﬁp [5—C) =04*(700* (16 - 4))*2 = 36,66 MM
=
g 1+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa
> I, lz—¢
3 ¥ = minsl; d,-d | 4 Jz 1
= " “op td-c; g lp
< 1+0.5- n +E,- 5 -_.1_
= P r %1 lp
- =min{l; [1 + (24,92 * (11,5—4) *0,7838 + 0 * 0 * 0 + 0 * (11,5 — 4 — 0) * 0,7838) / (91,65 * (16 — 4))] / [1 + 0.5 * (53 — 36,66) / 91,65 + 1 * (45 + 2 *
= 4)/700*1/1*24,92/91,65] = 1,021}
2 =1
=
§ 2.k, (s- cj-q:u-[u:]
aa) [p]P = 1 W =0*1*(16-4)*1*165*1/[700 + (16— 4) *1] = 5,562 MIla
D +|Is— cj-?
g
<
=¢
=
[a}
Q
=
E
=
=
=
=
of <
o EE)
% E Jluct
o
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N, . H‘:é _Dp_;:‘{":?.w 3 I

OTBepcTHE CUUTAETCS OAMHOYHBIM, ecin Ommkaiiiree k Hemy otBepctre Lltynep UC, O3 DN50 He oka3pIBacT Ha HETO
BIIUSIHUS, T.€. PACCTOSHHE MEXIY HAPY>KHBIMHU MOBEPXHOCTSIMU COOTBETCTBYIOIIUX LITYIIEPOB YIOBICTBOPSIET YCIOBHIO:

B> Dy (=) +.[D; (s-c) = (700* (16 4+ (700 * (16 - 4)** = 183,3 ww

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

_ 1+|:|:usj|3

K
3 2

= [1+cos’(90)]/2 =0,5

[ i (17 o) R LG 85 %3ty st el -eh ) g+ (sl o) 1% s xf g (s -l -l
b-z-c)

dp +dg d4+2.cf @t 1p d'+2-c" o i
Kylog+ 2 F % T8 ') (IO e P i . . 3
2-h D) ¢f b D)  ¢f b

Vi =tminql;

=min{l; (1 +[ (24,92 * (11,5-4)*0,7838 +0*0* 0+ 0* (11,5 4— 0)*0,7838 + 29,58 * (14— 4)*0,7838 +0*0*0+0* (14— 4— 0)*
0,7838) /(1195 * (16 —4))]) / ( 05* (0.8 + (53 +56)/ (2* 1195) + 1*[(45+2*4)/700*1/1*24,92/1195 + [(48+2*4)/700*1/1*
2958/1195] )) = 1,905}

<
s _
= =1
S
s k]
= 2K (s-dg o
=) = Wy =2*%1*(16-4)*1*165/[0.5* (700 + 700 16-4)*1]1*1 =
S [0, R S Pl (16-4) [05* (700 + 700) + (16 - 4) * 1] * 1 = 5,562 MTTa
= JHonyckaemoe naBnenue [p] = min{ 5,562; 5,562} MIla
- 5,562 MIla > 0,34 MIla
S 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO
= [Tnomans, HeoOXoaNMast ATl YKPETIICHUS] OTBEPCTHS:
2 Ap =050, - doy ) sy =05+ (53-36,66)*0,7302 = 0,596610° w2
E Pacnionaraemast romais YKpeIieHus: OTBEPCTHSL:
= Ay =ly -[sl -8y, - Es]-‘ll R R I o '|:S3 -, - '351)'13 +1p -[s— Bp = c]
- =24,92*(11,5-0,06976 -4) *0,7838 +0*0* 0+ 0 * (11,5-4-0) * 0,7838 + 91,65 * (16 —0,7302 — 4)
o
= =0,001178 m?
= A, =0,5966:10° m*<0,001178 »°
oa 3akiroueHue: Y c10BUe MPOYHOCTH BHINOJTHEHO
g
<
S
=
[¥a]
[&]
=
=)
=
o
=
5
ol <
i B
% E Jluct
o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

HItynep TW DNS0

Irynep TW DNSO0
rynep TW

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 16 mm
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 4 MM

Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

TonmuHa CTEHKH WTYLEpa, Si:

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITYyNepa (BKI0Yas KOPPO3HI0), Cs:

JumnHa mrynepa, 1y

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

09I'2C Gr.I'OCT 19281
48 MM
10 MM

5,5 Mm

1620 mm

1690 MM
0 o
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pasMelIeHHs WITyHepa:

Baxaitumii mryuep

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata

EJ1-2.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Ha3zBanue mrynepa: HItyuep LT1-LT2 DN100

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
A YHEPA: B- 950 5 Mm

VYron B: 180 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o6euaiiku B 30HE BPE3KH LITYyIEpa:
e =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:
Do =D =2000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,34 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo wimyuep
Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temneparype T = 200 °C (pac4y€THble ycioBus):

[c]= 165 MIIa
Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,81-10° MIla

Ceolicmea mamepuana wimyuepa
Jonyckaembie Hanpsixenus it Matepuana 0912C Gr.'OCT 19281 npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):
[c]:= 148 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,81-10° MIla
PacuérHas TOJIIMHA CTEHKH IITYIEpa:
g pld+2c) 034* (48 +2%55)/ (2% 148 * 1-0,34) = 0.06785
= =0, * 4+ 2% , * *1 _ : =0, MM
P '3|; PP
Jonyckaemoe JaBiieHue Ui narpy0OKa mryiepa:
_2[c]li-g1 (51— c.d
d+s +e,
20,98 MIla > 0,34 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2*148*1*(10-55)/ (48 + 10 +5,5) =20,98 MIla

JIuct
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Dy =D =2000 Mmm

PacuéTHast TONMIMHA CTCHKH HECYIIETO 2IEMEHTa B MECTE PACIIOIOKCHHS LITYIIepa:

Sp = 2,063 Mm

PacuérHblii quaMeTp oTBepCTHs (OCh LITYIEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B LICHTPE OTBEPCTHS):
dy =d+2-c; =48+2*55 =59 mm

PacuérHbIil TuamMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIETO YKPEILICHUS:

5—rC
dp=2-| —-0,8] (2= ) =2*((16-4)/2,063-0.8) * (2000 * (16 — 4))** = 1555
0 [SP ] Jop s-9) ((16-4) ) * (. (16 -4)) MM
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 1620; 1.25 * (48 + 2 *5,5) * (10— 5,5))*3} = 20,37 Mm

OmHnouwienus 00nycKaemuvixX HANPANCEHUIl

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 148 / 165} = 0,897

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

L3 =mjn{13; 0.5 Jld+2c,) (5 —c. —cﬂ)] =min{0; 0.5* (48 +2*5,5) * (10-55-0)"} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' §— ] =(2000* (16 —4))*? = 154,9 Mm

PaccrosiHue OT HapyKHO# MOBEPXHOCTH IITYIIEPa 0 OJIKAMIIIEro HECYIEro KOHCTPYKTUBHOTO AneMenTa (JlHure 3min-
THYecKoe (JieBoe)):

Ly =1716 mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
3
5 I, =Ly =1549 mm
é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
: —_— . . —_— — * * —_
5 iy =04 p LE—C) =0.4% (2000 * (16 - 4)** = 61,97 Mmm
=
o hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
> BN
A ¥ =minal, d,-d T 1
= " “op td-c; g lp
< 1+0.5- n +E,- 5 -_.1_
= P r %1 lp
- =min{1; [L + (20,37 * (10~ 5,5) * 0,897 + 0* 0* 0 + 0 * (10 — 5,5 — 0) * 0,897) / (154,9 * (16 —4))] / [1 + 0.5 * (59 — 61,97) / 154,9 + 1 * (48 + 2 *
= 5,5) /2000 * 1/1* 20,37 / 154,9] = 1,05}
z =1
=
§ 2.k, (s- cj-q:u-[u:]
aa) [p]P= 1 W =2*1%(16-4)*1+*165*1/[2000 + (16 —4) * 1] = 1,968 MIla
D +|Is— cj-?
g
<
=¢
=
[a}
[&]
=
E
=
=
=
5
ol <
o EE)
% E Jluct
o
3| 3 EJ1-2.00.00.000 PP 104
~ Wzm) Jlucr Ne moxym. [omn. | Hara




)

| R
. ~=p Dg ?{"' - !

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiree Kk HeMy orBepcrre Lltymep LT1-LT2 DN100 He oka3sIBacT Ha HEr0O
BIIMSTHUSA, T.€. PACCTOSIHUE MEKTy HapYKHBIMHU ITOBEPXHOCTSMH COOTBETCTBYIOIINX IITYIIEPOB YIOBIECTBOPSET yCIOBHIO:

B> Dy (5-) +.,[Dp (s-c) = (2000* (16-4)"+ (2000 * (16 - 4)** = 309,8 am

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

_ 1+|:|:usj|3

K
3 2

= [1+cos?(180)]/2 =1

[ i (17 o) R LG 85 %3ty Asg —el o) qg Hlf (- o) gl H1g sf xE H1g (Y-l - el
b-z-c)

dy +dp d'+2-ct @ 1 d'+2.c¢" gf 1%
K3[D.E+ PE de]_,_Kl[—%_i_i_'_—%_cp__i

Vi =tminql;

Dg p] b Dy p] b

=min{l; (1 +[ (20,37 * (10~ 55)* 0,897 +0*0* 0+ 0* (10— 55— 0)*0,897 +  32,44*(12-58) * 0,897 +0*0*0+0* (12— 58— 0)*
0,897) /(250,5* (16— 4))])/ ( 1* (0.8 + (59 + 108,6)/ (2* 250,5) + 1*[(48+2*55)/2000*1/1*20,37/250,5 + [(97 +2*5:8)/2000 * 1
/1%3244/2505] ))=0,9505}

<
s _
= =0,9505
S
[}
E [pL = 2Ky e [G] Wy =2%1%(16-4)*1*165/[0.5* (2000 + 2000) + (16 — 4) * 0,9505] * 0,9505 = 1,871 MII
5 05Dy +D2 Y4 fs-c)w, ' ' ’ T e
= JHonyckaemoe nasnenue [p] = min{ 1,968; 1,871} MIla
- 1,871 MIla > 0,34 MIla
S 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO
= [Tnomans, HeoOXoMuMast IUTS YKPETUICHHS] OTBEPCTHS:
%' Ap=03 [dp - dnp]- 8, =05%*(59-61,97)*2,063 = (-0,3061-10°) m?
E Pacnoaraemas miomiaap yKpeIieHUsI OTBEPCTHS:
= Ay =ly -[sl -8y, - Es]-‘ll R R I o '|:S3 -, - '351)'13 +1p -[s— Bp = c]
- =20,37 * (10 - 0,06785 -5,5) * 0,897 +0*0* 0+ 0 * (10— 5,5-0) * 0,897 + 154,9 * (16 —2,063 — 4)
=
= = 0,001620 m*
= A, =(-0,3061-10) m* < 0,001620 m*
oa 3akiroueHue: Y c10BUe MPOYHOCTH BHINOJTHEHO
g
<
=6
=
[a}
[&]
S
=
=
o
=
5
ol <
o EE)
% E Jluct
o
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19756.4

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

PanuanbHas Harpyska, Fr:  293,2 H

OxpyxHoit MoMeHT, Mc:  OHwm
Ipononbueiii Moment, M : 0 Hwm
Kpyrsmmii moment, Mt: 0 Hwm
CnsuroBas Harpy3ka, Fc: 0 H

CnsuroBas Harpy3ka, Fi: 0 H
OKBUBAJICHTHAs TONIIMHA 00€YaiiKi OKOJIO MITYIepa:

§,=35-¢ =16-4 =12 Mm

CpenHuii TuameTp obeualiku y OTBEpPCTHS:
D, =Dy +5+C =2000 +16+4 = 2020 Mm
Cpennuit uamerp mryunepa:

d, =d+s;+c, =48 +10+55 =63,5 MM

i
A, =——== =635/ (2020*12)"* = 0,4079
‘-JE ¢ Ga

Paccrosiaue ot Kpas mTynepa 10 BOBMOXHOI'0 KOHIICHTpaTOopa Hal'IpiI)KeHPIﬁ:

b, =250,5 Mmm
Cpenuuii paguyc 00euaiiku y OTBEpCTHS:

C

_ D_; =2020/2 = 1010 Mm

HpO‘IHOCTB oT I[efICTBHH JaBJICHUA:

E =10,34/1,968] =0,1727

Venosue npounoct: Pp =1

0,1727 < 1.0. YcnoBue NpOYHOCTH BBIITOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

EJ1-2.00.00.000 PP
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F —_F = 2032 oo
z R 293,2) H
e
A= — =635/ (2020 * (16 — 4)2 =0,4079
chs-o
2 S 4 =0,6007 + 0,952 * 0,4079 + 0,005196 * 0,4079% + (-0,001406) * 0,4079° + _
C1=ﬁn+ﬂ.1'lc+ﬂ.2'lc +ﬂ.3'1c +ﬂ4'lc 0*0,40794 —0,9898
JlomyckaeMoe 0CeBO€e yCHITHE Ha HITYIEP MPH OTCYTCTBUHU HakmaaHoro konbua(ie = 0,4079):
[F.]=[o] (s-e)* max {0,181} =165* (16 - 4) * max{0,9898; 1.81} =4,301-10" H
IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KU:
«
5 F
;I P, == =|(-293,2)/4,301-10* | =0,006819
A [FE]
I3
=
= Venosue npounoctu: Ty =1
é 0,006819 < 1.0. YcioBue MpOYHOCTH BBHITTOTHEHO
OKpyXHO MPUBEICHHBII MOMEHT, IEHCTBYIONMIUI Ha ITYLEP:
\5 M, =M, +F -1, =0+0*1620 =0H ™
gf IIpoonbHBIN IPUBEAEHHBIA MOMEHT, IEUCTBYIOIIMN HA IITYLEP:
ol _
Z. W, =M +Fp - =0+ 0* 1620 =0H
2 M
E — 2 3 =
_ ] 3 4 =4,526 +0,06402 * 0,4079 + 0,1589 * 0,4079° + (-0,02142) * 0,4079° + =
= Co=ap+ap-h +ag-A " +ag-A . +agA." (001035 *04079° 4577
" JormyckaeMBbIil M3THOAFOIINI MOMEHT, IEHCTBYIOIIMH Ha IITYNEP B TUIOCKOCTH, IEPIICHANKYIISIPHOM K OCH COCyIa, IPH
3 OTCYTCTBHH HakJIaaHOro Koubna (A, = 0,4079):
C% 2 d': . — * 2 % * . —
g [0, =[] {s- c) -T-max{cj, 4.0} =165* (16— 4)° * 63,5/ 4 * max{4,577; 49} = 1848 H m
¢, =ag+a, A, +a, A +a; A, F+a, n,t =552
g 3 1] 1 ™ e R 4 e !
= JlommyckaeMbIii M3TrHOArOIINIT MOMEHT, IeHCTBYIOMINI HA IITYNEpP B INIOCKOCTH, MIEPIEHANKYISIPHON K OCH COCYAa, IPH
= OTCYTCTBUH HakKJIagHOTO Kobua (A, = 0,4079):
5
= 2 d‘c . _ 2 . -
E[ [, ]=[a- -¢) - mae Cy; 4.9} =165 (16 - 47 * 635/ 4 * max{5,52; 49} = 2082 H m
= [IpodHOCTB OT IEHCTBHS M3TMOAIOIINX MOMEHTOB!
5
<] B
o EE)
% E Jluct
o
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2 2
dy, = [Mx ] +[ My ] =((0/1848)% + (0/2082))* = 0

b1} "y

VYcnosue npoyHoCTy: &y =1

0 <1.0. YciioBue mpoYHOCTH BBITIOTHEHO
[Ipo4HOCTH OT COBMECTHOTO JICHCTBUS HATPY30K:

thas [}E_'_qu . |¢'z|;
Cy

Ecnu F, <0, To 3HaK @, MEHsETCS HA IPOTUBOMOIO0KHBIM.

2
& - : e - —02% (- =
P 2 =([max(]0,1727 / 1 + (-0,006819)|; |(-0,006819)[; |0,1727 / 1 — 0.2 * (
_C - DE ‘:I:'ZD +':I:"|:, 0,006819)' )]2+02 )1/2 011741
4

2
] +@E 21

T, |',

B

2]
_P+|:I:|z
Cy

&
! nza,
Cy

YcnoBue npoYHOCTH: max [

0,1741 <1.0. YcroBue mpoOYHOCTH BBIIIOIHEHO
MakcumanbHbIe TPOJI0NbHBIE PACTITUBAIONINE HANPSHKEHHS B IITYIIEPE:

fd+g) 4. M2+l F =0,34* (48 +10) / (4* (10-55)) +4* (0 + 092/ _
H1= P Lo+ - L— z (3,142 * (48 + 10)* * (10 — 5,5)) + 0/ (3,142 * (48 + 10) 1096 MII
Als-cg) o (d+5) (s-c,) mld+s)ls-c) *0-55) : a

Ecnu F; coznaer cxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh PaBHOW HYIIIO.

YcnoBue mpodHoCTH: T = [5],
1,096 MIla < 148 MIla. YcnoBue NpOYHOCTH BBIITOJIHEHO

] ]
ﬁII'I'u'I + M
|P| + ® L FF=| =0/20,98 + (0% + 022/ 1318 + |(-293,2)| / 3232 = 0,09074
Bl M T
Ecnu F, pactaruBaroiiiasi mpoJ0jibHas CHJia, & p — BHYTPEHHEE H30bITOUHOE AaBICHUE, TO F, U p ClleyeT NPUHATH PaBHBI-
MM HYJIIO.

<
= ] ]
< NI e IF |
N VYcioBue yCTOMYUBOCTH MITYIEPA: |P|+ - I ] B
< h
g [] 1] F
E 0,09074 < 1.0. YcnoBre yCTOWYHBOCTH BBIITOITHEHO
5
=
T
©
>
S
2
)
T
=~
%
)
T
=
s
<
o0}
m
g
<
=
=
¥
&)
=
=
=
°)
=
=
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©
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

HTvuep HI1

. HO1 DN25

UcxogHble AaHHbIe
OneMeHT: Mrymep HI1, HO1 DN25

VYcnoBHoe ob6o3Hauenue (Metka)  Iltymep HI1
DNeMeHT, HeCyIUi ITyLep: MItynep MH DN80O
Tun anementa, Hecymiero mryuep: Lltynep

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuain HECyIIEro JIeMeHTa:

TonmuHa CTEHKU HECYILETO JIEMEHTA, S:

CymMa nprubaBoK K CTEHKE HECYILETo 31eMEeHTa, C:
Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

TonmuHa CTEHKH WTYLEpa, Si:

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs:

JumnHa mrynepa, 1y

Cwmemenue mrynepa, Ly, 1930 mMm
VYron noBopora mryuepa, 9: 260 °
JiHa BHYTp. 4acTu WTYyLepa, l3: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapameTpbl pa3MeIleHH s ITYIepa:
Baxaitumii mryuep

0912C
16 MM

4 MM

09T'2C (KI1245) Gr.

25 MM
10 MM

2 MM

143 mm

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Haspanue mrynepa: - ltynep HO1 DN25

PaccTosiHME 10 CTEHKH Ommpkaiiiiero mrynepa, b:
a yuepa, 100,2 mm

Yron B: 90 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Dy =D =800 mm
Pacuér B pacyéTHBIX YCJIOBUAX

PacuéTt TonwuHbl cteHkn wrtyuepa no NOCT P 52857.3-2007

YciioBusI HATPYKEHUSA:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee u30bITOYHOE AaBieHue, p: 0,88 Mlla

Ceoiicmea mamepuana wimyyepa

Jomnyckaembie Hanpspkenus 1t Matepuana 0912C (KI1245) Gr. npu temneparype T = 200 °C (paboune ycnoBusi):

[c]i= n*min( Rex / nt; R / Ng; Ruysome / Nyis Rpgomome / Ny) = 1*min{194/1,5;439/24; -/ —/-}= 129,3 MIla
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 200 °C:

E;= 1,81-10° MIla

Pacuérnas TOJIIIMHA CTECHKU HITyHepa:

s pld+2-c) 0,88* (25+2%2)/(2*1203*1-088) = 0,09900
— =0,88 * * * 3*1-0, =0, MM
SR )

Jonyckaemoe naBiieHne Juis narpyOka mrynepa:

2-[o]y gy (s -
d+51 +e,

[p] = = 2%1293*1* (10-2)/(25+ 10 +2) =55,93 MIla

55,93 MIla > 0,88 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO

YcnoBus HArpy:KeHHs

Pacuérnast temneparypa, T: 200 °C

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

PacuérHoe BHyTpeHHee n30bITOUHOE AaBienue, p: 0,34 Mlla

PacuéT ykpenneHusa orBepctusa no FOCT P 52857.3-2007

Ceoilicmea mamepuana ynemenma, Hecyuiezo wimyuyep
Jomyckaemsie HanpspkeHus 1 Matepuaia 091 2C npu remnepatype T =200 °C (pacuéTHbIe YCIOBHS):

[c]= 165 MIla
Momyns nponoiapHO# yrpyroctH mpu temreparype 200 °C:

E= 1,81-10° MIla

Ceolicmea mamepuana wimyyepa
Jomyckaemsle HanpspkeHust 11 Matepuana 0912C (KI1245) Gr. npu temnepatype T =200 °C (pacu€THble YCIOBUS):

[0]1: T]*min( Ren / nt; R / Np; Rm/lO”/t/ Np; RDl,O/lO”/t/ nn) = 1*min{194/1,5;439/24; -/ —/-}= 129,3 MIla
Momyns npooipHO# yrpyroctH mpu temmeparype 200 °C:

E,= 1,81-10° MIla

PacuérHpIil TnamMeTp NMIHHIPUIESCKON 00eHalKu:

Do =D =800 mm

Pacu€THas ToNIIMHA CTEHKU HECYIIETO 3JIEMEHTA B MECTE PACIIONIOKEHUS ITYIepa:

Sp =0,8333 Mm

PacuérHsiit nTnameTp oTBepCcTHA (OCH IITYIIEpa COBIAACT C HOPMAJBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =25+42%2 =29 Mum

Pacu€rHblil uaMeTp OMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETrO YKPEIUICHHS:

5=
dg=2-|—-02| Dy (5-c) =2*((16-4)/08333—0.8)* (800 * (16 - 4))2 = 2665
0 [S ] p (50 (16 -4) ) * (800 * (16 - 4)) MM

D
dp < do: Yc10BHE NPOYHOCTH BBINOJTHEHO
PacuérHast [IMHA BHEIIHE]T YacTH TyLepa:

Iip =mjn[11; 1_35.%‘([14, 3.35].(51_.;;5]] = min{ 143; 1.25 * ((25 + 2 * 2) * (10 - 2))*}} = 19,04 MM

OmHnouwienus 00nycKaemovixX HANPANCEHU

1t BHEIIHEH YacTH IITyLepa:

=}

Py = ﬂﬂn{l,ﬂ;-[ﬂ} =min{1.0, 129,3/ 165} =0,7838

PacuérHas JuiMHa BHYTpEHHEH 4acTy MTyLepa:

13P=mjn{13; D.S'»\I.'Td+z-cs:']-|153—cs—Esl:']] =min{0; 0.5*((25+2*2)* (10-2-0))""} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Ly= f'Dp' g—r] =(800* (16 -4))*> = 97,98 MM

PaccrosiHue OT Hapy>KHO# MOBEPXHOCTH LITYLIEPa JI0 OJIMKAMIIero HECYIIero KOHCTPYKTUBHOTO AneMenTa (DaHerr ¢
kpsimkoit DN800):

Ly =304,5 mm
PacuérHast mpuHa 30HBI YKPCTUICHHS

I, =Ly =97,98 mu

PacuérHbIil TMaMeTp oTBEpCTHS, HEe TPEOYIOIIEro JONOIHUTENEHOTO YKPEIUICHNUS:

dyp =04 -.llﬁp [5—C) =0.4*(800*(16-4)* =39,19 MM

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa

1, -ls-¢
V = min a1, 7 | " )2 1
Z ey
1+05. 2 P K, I )
Ip Dy w1 L

=min{1; [1+ (19,04 * (10— 2) * 0,7838 + 0* 0 * 0 + 0 * (10 — 2 0) * 0,7838) / (97,98 * (16 — 4))] / [1 + 0.5 * (29 — 39,19) / 97,98 + 1 * (25 + 2* 2) /
800 * 1/1*19,04/97,98] = 1,153}

=1

[P]p _ 2-K g (s- |:j]-|:|:|-|:|3:|.v

=2*1*(16-4)*1*165*1/[800+ (16 -4)*1] =
Dy +(s— o) ¥ (16-4) [800 + (16 -4) * 1] = 4,877 MIla

)

53 N
"

A

i
"

OTBepcTHE CUUTACTCS OAMHOYHBIM, ecin Ommkaiiiee Kk HeMy otBepctue - Lltynep HO1 DN25 He oka3pIBaeT Ha HETO
BIIMSTHUSA, T.€. PACCTOSIHUE MEKy HapyKHBIMH ITOBEPXHOCTSAMH COOTBETCTBYIOIINX IITYIIEPOB YAOBICTBOPSET YCIOBHUIO:

b3 Dy (s-0) +fDp (s-6) =(800* (16 4)* + (800 (16 - 4)** = 196 iy

YcnoBue He BBIIOIHEHO, TpeOyeTcs JONOTHUTENBHBIH PacdET YKpEeIICHUH.

«
= p

<

¢ Kq= l+cos™p _ [1+cos(90)] /2 =0,5

N P

[}

3

=

=)

S
= 1+1ip (8] - ey g +1gp st g G c(sf - el ol ) g U (s - o) xfy +1% sy d +1G (s el e

hefs—

. V) = minil; (5-9)
E wlogs BT | o [3H20 0" Ty d'420f " 1p

o ’ - D el b Df of b
Z

= =min{l; (1 +[ (19,04 * (10—2)*0,7838 +0*0* 0+ 0* (10— 2— 0)*0,7838 +  19,04* (10-2)*0,7838 + 0*0*0+0* (10— 2— 0) *
= 0,7838) /(100,2 * (16 — 4))]) / ( 0,5* (0.8 + (29 + 29) / (2 * 100,2) + 1*[(25+2%2)/800*1/1*19,04/100,2 + [(25+2%2)/800*1/1*
- 19,04/1002] )= 2,146}
= -

- =1

=

' 3

= 2K (- go

< = Wy =2%1*(16-4)*1*165/[0.5* (800 + 800 16-4)*1]1*1 =

3 [0, RS P (16-4) [05* (800 + 800) + (16~ 4) * 1] * 1 = 4,877 MITa
as} P P

Homnyckaemoe nasienue [p] = min{ 4,877; 4,877} MIla

s 4,877 MIla > 0,34 MIla

= 3akmoucHue: Y cJ0BUE IPOYHOCTH H YCTOIYMBOCTH BBINIOJIHEHO

= [Tnomaae, HeoOX0aUMast TSl YKPEIJICH ST OTBEPCTHUS:

[a}

E Ay =050, - dop) s, =05*(2030,10)%0,8333 = (:0,4247-10° ) M2
é[ Pacnonaraemast 1mjionaab YKperuieHus OTBEPCTHUSI:

fuy =1y '{51‘5]1:- - Csl-‘ll +lap 53 2 +lg '|:S3 -, - '351)'13 +1p -[s— Sp— u:]

5

ol =

i B
% E Jluct

o
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19756.4

=19,04 * (10-0,03817 -2) *0,7838 +0*0*0 + 0 * (10 -2 —-0) * 0,7838 + 97,98 * (16 —0,8333 — 4)

=0,001213 m°
A = (-0,4247-10° ) m* <0,001213 m?
3akmtouyeHue: Y cJIoBHe POYHOCTH BBINOJHEHO

PacyéT Ha NPOYHOCTb OT BO3AEUCTBUSA BHELUHUX Harpy3ok no NOCT P

52857.3-2007

PaguansHas Harpyska, Fr:  (-1500) H

OxpyxHoit Moment, Mc: 200 Hwm
Ipononbueiii Moment, M : 200 Hwm
Kpyrsimmii moment, M2 300 Hwm
CnsuroBast Harpyska, Fc: 1100 H

Casurosas Harpyska, Fi: 1100 H
OKBHBAJICHTHAS TOJIIMHA 00CYAKU OKOJIO MITYyIIepa:

§,=85-C =16-4 =12 Mm

CpenHuii TuameTp oOeualiku y OTBEpPCTHS:
D, =D +5+C =800 +16+4 =820 MM
Cpennuit tuamerp mryunepa:

d, =d+s;+c, =25 +10+2 =37 MM

A = L =37/ (820 * 12)*2 = 0,373
‘-JE ¢ Ga

PaccrosiHue OT Kpas mITyliepa 10 BO3MOXKHOTO KOHIIEHTPATOpa HAIIPSDKEHUIL:

b, =100,2 Mmm
Cpennuit paguyc obeyaiiku y OTBEpCTHSL:
D

R, - =820/2 =410 Mmm

IIpouHOCTH OT IEHCTBUS NABJICHUS:

=10,34/4,877] =0,06972

Venosue npounoctn: Pp =1

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

0,06972 < 1.0. YcinoBre MPOYHOCTH BBITIOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

1500 H

F, =-Fg = —(-1500)

A= — =37/ (820 * (16 — 4)2 =0,373

a 3 4 =0,6007 + 0,952 * 0,373 + 0,005196 * 0,373 + (-0,001406) * 0,373*+0* _
Co=ag+ap A 4+ay A “4ah e d 0373° =0,9564

JlonyckaeMoe 0CeBO€E yCHITE Ha NITYLEP MPH OTCYTCTBUH HakIagHOro Konbia(A, = 0,373):

[Fz]= [,3].(5_,:)2 — {c1;1_g1} =165 * (16 — 4)? * max{0,9564; 1.81} = 4.301-10* H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KH:

=|1500/4,301-10*| = 0,03488

Vcnosue npounoctu: Ty = 1

0,03488 < 1.0. YcnoBre MpOYHOCTH BEITIOJIHEHO
OKpyXHOH PUBEICHHBII MOMEHT, TEHCTBYIONIUH Ha MTYIEP:

I, =hI, =200 Hwm
[IpononbHBIN NpUBeACHHBIM MOMEHT, JEHCTBYIOIIUNA HA ITYIEP:

2 3 4 =4,526 +0,06402 * 0,373 + 0,1589 * 0,373% + (-0,02142) * 0,373° + 0,001035 * =
c2=aﬂ+al'lc+&2'lc +ﬂ.3'lc +ﬂ.4'lc 0,3734 4,571

Jonyckaemblit U3rubaronnii MOMEHT, JEUCTBYIOIINIA HA IITYLEp B IJIOCKOCTH, MEPICHANKYIIPHOM K OCH cocy/a, pU
OTCYTCTBUH HakKIaaHOTO Kobiia (A, = 0,373):

M, ]=[o] {s-c)*- d:T‘-max{Cj; 4.0} =165 * (16 — 4)° * 37/ 4 * max{4,571; 4.9} = 1077 H m

2 3 4+ _
C3=&U+&1-lc+&2-lc +ﬂ.3'lc +ﬂ.4'i.c —5,538
JlommyckaeMbIi M3THOArOIINIT MOMEHT, IeHCTBYIOIINI HA IITYNEpP B MIIOCKOCTH, MEPIEHANKYISIPHON K OCH COCYAa, IPU
OTCYTCTBUH HakKJIaaHOTO Koubiia (A, = 0,373):

JIuct
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[M}.]= [.3]. {s _C]E % max{c3; 4_9} =165 * (16 — 4)>* 37 / 4 * max{5,538; 4.9} = 1217 Hm™

TIpodHOCTH OT MEHCTBUS M3THOAIONIX MOMEHTOB:

a 2
M I
&, = x + ¥ =((200 / 1077)? + (200 / 1217))** = 0,248
" [[Mx ]] [[My]]

VcnoBue NPpOYHOCTH: &y £1

0,248 < 1.0. YcioBre IPOYHOCTH BBITIOIHEHO
IIpoYHOCTH OT COBMECTHOIO AEHCTBUSI HArPY30K:

thas [}E_'_qu . |¢'z|;
Cy

Ecnu F, <0, To 3HaK @, MEHsIETCS HA IPOTUBOMOIOKHBIM.

2
& =([max(]0,06972 /1 + 0,03488|; |0,03488|; |0,06972 /1 — 0.2 * 0,03488 =
P _pa, ||| se2 S0 103488]; 10,03483}; [0, 03488

. )I*+0,248° )" 0,2691

2
] +@®E 21

| |

=]
Vcnosue npodHocTd: || max U_P +&,
Cy

=3
! 024,
Cy

0,2691 <1.0. YcnoBue mpoYHOCTH BBHIIOTHEHO
MaxkcuMasbHbIC TPOJAOJIBHBIC PACTATUBAIOIINE HAPSDKCHUS B IITYIEPE:

fd+s) 4. JMZ+ M F =0,34* (25 +10) / (4 * (10— 2)) + 4 * (200° + 2009 | _
o= F Lo+ LA z (3,142 * (25 + 10)2* (10 — 2)) + 1500 / (3,142 * (25 + 38.89 MII
4'(51"35) ﬂ-(d+sljg-(sl—csj ﬂ-(d+51)-|1sl—c5) 10) * (10— 2)) ; a

Ecnu F; coznaer cxumaroliee HanpsKeHue, ee ciaeAyeT NPUHATh paBHOW HYIIIO.

YcnoBue npodHocTH: T = ['3]1
38,82 MIla < 129,3 MIla. YcnoBue NpoYHOCTH BHITIOJTHEHO

] ]
ﬁII'I'u'I +Mi
|P| ® 7. FF=| =0/55,93 + (200% + 20032/ 670,4 + 10| / 1,073-10° = 0,4219

< +

=

= Te] 1] 7

= Ecmu F, pactaruBarommas mpooibpHAs CHJIa, a p — BHYTPEHHEEe H30BITOYHOE NaBICHHE, TO F, U p clleqyeT NPUHATH paBHBI-

) MH HYJIIO.

=

3 v | ME+MI

= VYcioBue yCTOMYUBOCTH MITYIEPA: + L

Il | F

; 0,4219 <1.0. YcoBue yCTOMYUBOCTH BBITIOTHEHO

8

>

S

2

)

T

=~

%

M

T

=

s

<

o0}

m

g

<

=

=

¥

&)

=

=

=

°)

=

=

ol =

=l o
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Ot1Boa DN50

Pacuér npounoctu orBoaa no CA 03-003-07

UcxogHble AaHHbIe

JJIEMEHT: OtBox DN50

Tun otBoAA: I'HyTBIN WM KPYTOU3OTHYTHIM OTBOJ
Marepuan oTBOA: 0912C Gr.I'OCT 19281
BHuyTpenHnuit quamerp orBoja, d: 45 mm

TommuHa CTEHKH 0TBOJA, S: 6 MM

[TpnbaBka 111 KOMIEHCAIMN KOPPO3UH U 9PO3HH, C1. 4 MM

[TpubaBka /i KOMIICHCAIIMK MHHYCOBOTO JIOMYyCKa, C,: 0,9 MM

IIpubaBka TexHOJIOTHUECKAS, C3! 0 mm
«
§ CymMma nprubaBoK K pacYETHOM TONIIUHE CTCHKH, C: 4,9 mm
= Pamnyc otBona, R: 75 MM
[¥a]
g VYrom, y: 0°
= Koa¢duumeHTs IPOYHOCTH CBAPHBIX IIBOB:
é IIpoaonbHBIN HIOB:
, Py =1
=
=
X Pacuér B pacyéTHBIX YCJIOBHUAX
Z
z vy :
= CJIOBUSI HAIPYKEHUA:
= Pacuérnast temneparypa, T: 200 °C
g PacuérHoe BHyTpeHHee u30biTouHOE AaBienue, p: 0,34 MIla
= Jonyckaemble Hanpspkerus uit Matepuana 0912C Gr.'OCT 19281 npu remmnepatype T = 200 °C (pacuérHble yCIOBHUs):
§ [c]= 148 MIla
2] Monyns npogonsHoit ynpyroctu st Mmarepuana 0912C Gr.'OCT 19281 npu remnepatype T = 200 °C:
- E= 1,81:10° MIla
= ki = 1,159 ms coornomenus R / (d +s) = 1,471
E Pacuérnas TonmuHa cTeHKH TPYOBI (MaTpyOKa mTynepa):
3 f- |[d+ 2 c:l
2 p =T =(034*(45+2%49)/(2*148*1-0,34) =0,06302 Mmm
= 2ol ey-p
é PacuérHast TOJIIMHA CTEHKH THYTHIX U KPYTOHU30THYTBIX OTBOJIOB:
. spo =K1 -8 =1,159%0,06302 =0,07303 mm
=
ol <
i B
% E Jluct
o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

PacuérHas TonmmuHa OTBOJA C YYSTOM NMPHOABOK:
Sp =Spo +C =007303+4,9 =4,973 Mm
YcnoBre npoYyHOCTH:
cES R
6 MM > 0,07303 + 4,9 = 4,973 mM. YciaoBHE TPOYHOCTH BBHITTOJTHEHO
ki = k; =1,159
Jlomyckaemoe JTaBicHuUE:
2[o] gy (5= )
8- c] = 2%148*1* (6-4,9)/ (1,159 * [45+ (6 —4,9)/ 1,159]) =6,115 MIla
ky

(1]

ki[d+

EJ1-2.00.00.000 PP
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IHaTpvoox DN5S0

L

|
UcxogHble AaHHbIe
Marepuan: 0912C Gr.I'OCT 19281
Buytp. muamerp, D: 45 mm
TomiuHa CTEHKH, S: 6 MM

IIpubaBka 11 KOMIIEHCAIIUM KOPPO3KH U PO3UH, C1: 4 MM

[IpubaBka a1 KOMICHCAITMH MUHYCOBOTO JIOITyCKa, ¢p: 0,9 MM

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma nprubaBoK K pacyEéTHOM TOJIUHE CTCHKH, C: 4,9 mm
JnuHa obevaiiku, L: 102 mm

Koa¢¢uuneHTs IPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIM MIOB:

<
g ':Pp =1
= o
< OKpy>KHO 1I0B:
[¥a]
2l | et
=) . o
¢ Pacuér B pacuyéTHBIX YCJIOBHUAX
=

' YciaoBus HArpy:KeHHs:
=
% Pacuérnast remneparypa, T: 200 °C
< PacuérHoe BHyTpeHHee u30bITouHOE nasienue, p: 0,34 MIla
o
= . o
S PacuéTt Ha npo4yHocTb U yctonuuBocTb no FOCT P 52857.2-2007
< JHomyckaemsre HanpspxeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 200 °C (pacuéTHble ycIoBUs):
2 [c]= 148 MITa
= Monyns npogonsHoit ynpyroctu juist Mmarepuana 0912C Gr.'OCT 19281 npu temneparype T = 200 °C:
2 E= 1,81-10° MITa
m

I'naokas obeuaiika, HAZPyHCeHHAA GHYMPEHHUM U3OLIMOYHBIM Oas1eHUeM (n.
«
5 5.3.1)
= Pacuérnas TonmuHa CTEHKH ¢ Y9ETOM NMPUOABOK:
[¥a]
2 p-D
E fpte= —————+0¢ =(034*%45)/(2*148*1-0,34) + 4,9 =4,952 Mm
= i[c]-pp-p
= 4,952 MM <6 MM
3akrodeHue: Y cjaoBue paboTocnocoOHOCTH BbHITIOJHEHO

=
ol <
i B
2 ﬂ Jluct

o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

JomyckaeMoe IaBlcHHUE:
2-[c] gy (-0
D4(z-0)
7,063 MIla > 0,34 MIla

[p]=

3aknroucHue: Y cJI0BHE MNPOYHOCTHU BBINOJIHEHO

= 2*148*1*(6-49)/(45+6-49) =7,063 MIla

Wzm) Jlucr Ne moxym.

Tloam.

Jlata
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

daanen ¢ Kpuimkoiit DNS00

Pacuér na npouynocts mo 'OCT P 52857.4-2007 u T'OCT P 52857.2-2007

UcxogHble AaHHbIe

ITapameTpbl KPBIIKH:

Marepuai: 0912C
TommumHaa CTEHKH, Sy 34 Mmm
[pubaBka /11 KOMIICHCAIIMH KOPPO3UH U SPO3UH, C1: 4 MM

[TpubaBka /11 KOMIICHCAIIMM MUHYCOBOTO JIOMTyCKa, Cp: 0 MM

[TpubaBka TexHOIOTHYECKAS, C3: 1 MM
CymMma nipru0aBoOK K pacYETHOM TONIIUHE CTCHKH, C: 5 MM
TounmyHa B MECTE MPOKIAJKH, Sp: 30 mm
TonuyHa BHE YIIJIOTHEHUS, S3! 24 Mm

Haumenpmmii auaMeTp Hapy»XHOH yTOHEHHOH yactu, D;: 866 MM

HapyxHsrii quameTp KpbImka, Dy: 945 mMm
IMapamerps! ¢uianna:

Tun ¢nanna: IIpuBapHbIE BCTBIK
Hcnonnenue ¢uanna: Beictyn-BnasnHa

Juametp 60nToBO# OKpyx)HOCTH, Dg: 905 MM

Marepuan ¢nanna: 09I"2C (KTI1245) Gr.
CMEXHBII 2JIEMEHT: IItynep MH DN800
Matepuan CMEXHOTO JIeMEHTa: 0912C

TonmuHa CTEHKH CMEKHOTO HJIEMEHTA! 16 mm

Buytpennuii nuamerp uanma, D: 800 MM

Hapyx#srii auametp ¢uanma, D, 945 mm

Tommuna dhnanma, h: 40 MM

Cymma npu6aBok, c: 4 Mm

JlnHa KOHMYEeCKOH 4acTH BTYJIKH, I: 42 MM

JIuct

19756.4
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

JiMHa NMTHHAPUYECKON YaCcTH BTYJIKH, 1! 0 MM

TonmuHa MUIMHAPHYSCKON YaCTH BTYJIKH, Sp: 9 MM

TonmuHa KOHMYECKOH YaCTH BTYJIKH, Sy 23 MM

Panuyc nepexona, r: 7 MM

HImnabku:

Marepuan: 35X

Hapyxusrii quamertp, d: 20 mm

KomnnuecTBo, n: 40

KonTpons 3atsbxku: Her

IIpoxnanka:

Marepuan npoKiIaaku: CrimpaipHO-HaBUTAs C JICHTON M3 HEpKaBEIOIIEH cTann
Tommuna, hy,: 4.5 mm

Hapyxwusiii nuametp, D, ,: 865 mm

[upuna, by: 12 mm
KoaddumreHT nmpodHOCTH CBapHOTO IIIBA:
Pp = 1

Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

PacuérHoe BHyTpeHHee U30bITOYHOE naBieHue, p: 0,34 MIla
PacuéT chnaHua no FOCT P 52857.4-2007:

Ceoiicmea mamepuana 60a1moe (wnujekx)

Temmeparypa 6onToB (mmmiex), ts: 170 °C
HomunanbsHele nonyckaemble HanpsokeHust Uit Marepuana 35X npu temnepatype T =170 °C :

[c]le= 226,5 MIla

Mopaynb nponosibHO# ynpyroctu ais marepuana 35X npu temmeparype T = 170 °C:

Es= 2,101-10° MIla

Koapduument nuneitnoro pacmupenus uist marepuana 35X npu temmeparype T = 170 °C:

as= 0,1333-10™ °C

HomunansHbIe JOMyCcKaeMble HampsbkeHus it Mmatepuana 35X npu remnepatrype T = 20 °C :
[6]%%= 230 MIIa

Mopaynb nponiosibHO# ynpyroctu aist marepuana 35X npu temneparype T =20 °C:

E®= 2,18:10° MIla

Ceoiicmea mamepuana cmexrcrnozo rnemenma aanya 2 IlImyyep MH DNS0OO
Jonyckaembie Hanpspkenus s Matepuana 091 2C npu temneparype T = 200 °C (pacdy€THble ycioBus):

[6].= 165 MlIla
Jonyckaembie Hanpspkenus 1yt Matepuana 091 2C npu temneparype T = 20 °C (pacuéTHbie yCIOBUS):

[6]P.= 196 MTITa

Ceoiicmea mamepuana granya
Temneparypa ¢uanna (kossia), ty: 192 °C
Jlomyckaembie Hanpspkenus 1y Matepuana 091 2C (KT1245) Gr. mpu temneparype T = 192 °C (pacuéTHbie yCIOBUSs):

[6]e= n*min( Rex / nt; Rue / Ne; Riyaone / Ny Rpg oo / Np) = 1*min{195,3/1,5;437,6/2,4; -/ = —/-}= 130,2 MIla
Monyns npononeHO# ynpyroctu st marepuana 0912C (KI1245) Gr. npu Temmnepatype T =192 °C:

EJ1-2.00.00.000 PP
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Eo= 1,818:10° MIla

KoadpummenT nmuneiinoro pactmmpenus nius marepuana 0912C (KI1245) Gr. npu temnepatype T = 192 °C:

o= 0,126:10™ °C

JHomyckaemsie HanpspkeHust 1yt Matepuaia 091 2C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHbIe ycaoBus):

[6]%=

Momyns npononsHO# yapyroctu s Matepuana 0912C (KI1245) Gr. mpu Temmiepatype T =20 °C:

E®= 1,99-10° MIla

Xapakmepucmuku npoknaoku:

N*Min( Rex / 75 Ryt / Ny Riiaome / Npgs Rogortone / Ny) = 1*min{245/1,5; 440/ 2,4; -1 -~/ -}= 163,3 MIla

Y nenbHOE naBie- OIIyCKaeMoe yIIelb- Y CI10BHBIN MO-
Tun u Matepuan mpo- Kospdurment ! A lomy A Koa¢ddu-nient
ta i - HIIe 00KaTus HOE JaBJICHUE 6oxcarns K TyITb CKATHS
o MI1a [q], MIla F,, MIIa
CrinpaipHO-HABUTAS C 3 69 - - -
NEHTON U3 HEpKaBeIoLEH
cTanu
D¢ dexTuBHAS MIEIPHUHA TTPOKITATKH:
by = 12 Mm
b, =150
by =ty npu ¥ MM

IIpumeuanue: {

PaGoumii Hapy>KHBIH THaAMETpP MPOKIIAIKH:

D =

Ep 865 MM

by =38 fom mpu " 7150

« N .
= Cpennuit 3 peKTUBHBIA AUAMETP NPOKIAIKH:
=
, D =D —bp =865-12 =853 mm
E Jiist MeTaimueckux U acooMeTaInueckux npokianok Yy, = 0.
=
o .
= Pacuémmuoie napamempol 601moe (winunex):
Pabouas mymmHa 6onTa (IMIMHIBKA):
=
Q) Leg=h+s,+h, = 30+40+45 =745Mm
:; [Tommaae cedeHust INHUIBKU (110 BHYTPEHHEMY THAaMETpy pe3bObl):
cd fs =0,225:10° M°
E O¢ddexTuBHAS THHA TIIBKA:
2 L.=L,+056-d = 745+056*20 =857 Mm
" [NoxaTnMBOCTD IIITHIIEK:
=
= L g
s e ="ap . = 85.7/(21810°*0,22510°* 40) =0,4368-10" mm/H
s Ef fgn
m
< Pacuémmnvie napamempol KpoluiKu:
s
= DH
= K = = =
= w = m 945/ 853 1,108
=
=
o
=
5
ol =t
o EE)
<! g Jlucr
e EJ1-2.00.00.000 PP 122
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067 K2 [ +855 1gK,; )-1]

x =

® o %F ] =(067* (1,108 (1+8.55*g(1,108)) - 1)/ (1,208 - 1) * [L 108"~ =
':K':Bp _ 1:] . Kf@ 1+ I:l 857 Kf@ +1j . {_1] 1+ (1.857 * 1,108% + 1) * (34 / 30)*]) 0,8623
82
Monyns npononeHO# ynpyroctu st Marepuaia 091 2C npu remneparype T = 20 °C:
E®,= 1,99-10° MIla
VrnoBas MOJAATIIMBOCTb KPBIIIKU:
X
Yo = T30 3 =0.8623/(1,99-10°* 30°) =0,9195-10° °/H m
E:Bp =]
Pacuémmnvie napamempul hpranya:
g =./D-s; =(800*9)" =84,85 MM
Br =0,818
Dy _
= =945/ (800+2*0) = 1,181
D+2-¢
K2 (1+8.55 12 K) -1
T = 5 =(1,181% * (1+8.55*Ig 1,181)-1) / ( (1.05+1.945* 1,181% * (1,181-1)) = 1,845
(1.05+1945 K5 (K -1
E'V = 0,1837
o]
5 K31 +8.55 12K -1
= = 2 =(1,181% * (1+8.55*1g 1,181) -1) / (1.36 * (1,181%-1) * (1,181-1)) = 12,91
= 136 (K4 -1 (K-1)
5
S|
= 3
S ‘h+1 ‘h
= A= Pr L P =(0,818 * 40 + 84,85) / (1,845 * 84,85) + 0,1837 * 40°/ (12,91 * 84,85 * 9% = 0,8836
Prlo  Pylg sg
= YrioBast moaTIMBOCTh (UIaHIIA TIPU 3aTHKKE:
O
2 091 oy
ol Yo = o . o . = * 0P * * Q2 % — 105 o
g/ LAY T sﬁ 1, 0.91*0,1837/ (1,99-10°* 0,8836 * 9% * 84,85) = 0,7925-10™ °/H M
)
= .
= [Ineun MOMEHTOB:
2 a=10
)
jus)
S|
= b=05Dg-D.0 = 05*(905-853) =26 mMm
e
51
s f=— =23/9 =2556
< SD
Se
=
¥
= 1
E = = 42/((800 +2*0)* (9-0))* =0,495
= D20 (g -0) (¢ )*(9-0)
=
=
ol =
Elo
% E Jluct
N Ke2]
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c=1+fp-1)—— X _
+1+E. = 1+ (2556 1)*0,495/ (0,495 + (1 +2,556)/4) = 1,556

4

OKBUBAJICHTHAsA TONIIMHA BTYJIKH AT ()JIaHIa, TPUBAPHOTO BCTHIK:

2, =K-[SD—|:) = 1,556 *(9-0) =14,01 mm

=050, -(D+2-d-5,) = 05*(853-(800+2*0)—14,01) = 19,5 MM

Pacuém nacpysok:
PaBHopnelicTBytOIIas NaBlIEeHUS:
Qnp=0785 D -p = 0785* 853°*0.34 = 1,942:10° H
Ycunue Ha TPOKIIAIKE B PACYETHBIX YCIOBHAX, HEOOX0AUMOE ISl 00eCIIeYeHUs TePMETHIHOCTH:
Fp=%-Dg bym o = 3142+853%12%3% 034 =32810* H
Yeunue, He00X0UMOE JUI CMATHUS IPOKIIAAKH TIPHU 3aTAKKE:
Pogw=057-D by duee = 05%3142%853%12%69 = 1,109-10° H

! ra oog Na
N=¥n+¥s+¥g b " +vy b

Koaddpunmentsr xxéctrocTn U1 GIaHIEBOTO COCUHEHHMS C KPBIIIKOH, Harpy>KeHHOT'0 BHYTPEHHUM JaBICHHEM:

= 0+ 04368107 +0,9195-10° * 26°+ 0,7925-10°* 26> = 0,2457-10° mm/H

Vn—(¥pe +¥gp Wb . . !
o=1- = 1-(0-(0,7925-10°* 19,5 + 0,9195-10°* 26) *26)/0,2457-10° = 1,727
n

PacuérHas 6oaToBas Harpyska InpHu 3aTsKKe, H€O6XO,Z[I/IMEI$I UL TEPMETU3AllH B paC‘IéTHBIX YCIOBHUAX:

Pop=a-Qu+Ryp =1727%1,94210°+32810' =3,682:10° H

s CymMmapHas mioIaas cedeHus 601ToB (LIMUIEK) 10 BHYTPEHHEMY AUAMETPY Pe3bObl MIIH CEYCHUIO HAMMEHBIIIETO JHa-
= MeTpa:
=
" Ag =n-fg = 49+022510° =0,009000 M
= PacuérHas GonToBast Harpy3Ka IpH 3aTsDKKe, He0OXoAuMast Uil 00XKaThs MPOKIAAKA 1 MUHUMAaJIbHOTO Ha4aJ bHOTO HAaTs-
= JKeHHs OONTOB:
=
Pey = max {Pm{; 0.4 Ag -[c]é”} = max{1,109-10° ; 0.4 *0,009000 * 230 = 8,28-10°} =1,109-10° H
= Pacuér 0e3 yueTra CTeCHEHHOCTH TeMIIepATyPHbIX Aedopmanuii
2
2 Pacuém o6onmos(mununex):
= KoaddummenT yBenndeHus 10IMycKaeMbIX HAIPsDKEHUH pH 3aTsDKke: & = 1,2
< Koa¢pduuuent ycnosnii padotsr: Kyp = 1
o KoadpuuuenT ycnosuii 3arsxku: Ky, =1
E Jlommyckaemble HanpspKEHUS UTs O0NITOB (IIITHIIEK) TIPH 3aTSKKE:
=
5 [of =8 Ky Ky Ko [0 = 12%1%1%1%230 =276 MIla
A BonrtoBas Harpyska B yCIOBHSIX 3aTSIKKH:
g P =mazB, ;Bal = max3,682:10°; 1,109-10°} =1,109-10° H
L;( VcnoBre NPOYHOCTH MPH 3aTSHKKE:
) M
3 3
E UE]. = 1&1— 5 [lj:r;[
= g
o
: PM
Og = —— = 1,10910°/0,009000 = 123,3 MIla

: A
=
S|~
i B
% g JIucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

KpyTsammii MOMEHT TipH 3aTspkKe 00JITOB (IITIIIEK) 0e3 cMa3Ku IpH Gg; > 120 MITa Beioupaercs mo puc. JI.1 TOCT
52857.4-2007:

M= 137Hw™

I1py HanMYuK cMa3Ku BeJIMUuHA M, cHmkaeTcest Ha 25% u coctasnsier 0.75%M,, = 102,8 H M

123,3 MIla < 276 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO

JlomyckaeMbie HaNPsHKEHUS s O0ITOB (IIIMUAICK) IPU PACUETHBIX YCIOBUSAX:

[,3]1; =K}‘P'K}‘3'KY1"[G]E = 1*1*1*2265 =226,5 MIla

BontoBast Harpy3ka B pacuéTHBIX YCIOBUSX:

PE = g M-e)Qn = 110910° + Q- 1,727) * 1,942-10° = 9,682-10° H
YcnoBre NPOYHOCTH B PACYETHBIX YCIOBHSIX:

PP

E

Tgp = ——= [UE

fg

PP
Ogy = —— = 9,682:10°/0,009000 = 107,6 MIla

A
107,6 MIla < 226,5 MIla, YcioBue NPOYHOCTH BHINOJIHEHO
BonroBast Harpy3Ka B yCIOBHSX 3aTSKKH:

PI —malB L Ba b = mang3.68210° 1,109-10°} =1,109-10° H
VeioBre MPOYHOCTH TIPU 3aTSIKKE:
&
Tg=—2%5|o
ae T <bE

I
Tgp = Pi = 1,109-10°/0,009000 = 123,3 MIla
A
Kpytsmmii MOMEHT 1pH 3aTspkke 00aTOB (IUnuiiek) 0e3 cMasku 1npu Gg; > 120 MlIla Beioupaetcs no puc. JI.1 TOCT
52857.4-2007:
My = 137Hwm™m
Ipy Hanu4ny cMa3ku BenmMunHa M, cHIKaeTcs Ha 25% u cocrasnser 0.75%M,, = 102,8 Hm

Pacuém omeemnozo pranya:

Koadduument, yautsiBaromuii n3rud Tapenku (raHa Mex Iy IIITAIbKaAMH:

= max{1; (3,142*905/40/(2*20+6* 40/ (3+ 05))"3} =1

PacuérHplil n3rudaronuii MOMEHT, ASUCTBYIOLIHIA Ha (hJIaHeIl TIPHU 3aTIKKE:

M™=Cp P b = 1%7,10910°%26 =2,885-10" Hm

*
L = (D+2-|:}HPH(D +2-2) 220 (8 —C1 = 800+2*0npu (800 +2*0) >20*(23-0) =800 MM
MCpI/IILI/IOHaJ'ILHOC I/I3FI/I6HOG HaIps’)KEHUE BO BTYJIKE B YCIIOBHUAX 3aTAKKU B CEYHCHUU S1-

M]‘l‘[

n - 00000 = 104 * 2 % —

o 5— = 2.885-10"/(0,8836 * (23 -4)**800) =113 MIla
A [sl - c) -I

Pazmam)Hoe HaNps>KEHUE B TAPCJIKE B YCIOBUAX 3aTAXKKU:
133-p h+ly o

M
o =
A-h?1, D

= (1.33* 0,818 * 40 + 84,85) / (0,8836 * 407 * 84,85 * 800) * 2,885-10* = 38,58 MIIa

1
=— (089 +572-
P 1 [

K 1gK

5 ] =1/(1,181-1) * (0.69+5.72 * 1,181* * Ig 1,181 / (1,181%1)) = 11,86
|
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K2 41
E| =
KT

Opr)KHOG HaIPs’)KEHUC B TAPCJIKE B YCIIOBUAX 3aTAKKU:

=(1,181%+1)/(1,1812-1) = 6,059

LI
o= E"fg__ fp o = 11,86*288510/ (40°*800) - 6,059 * 38,58 = 33,61 MIla
h* D

VYcnoBue cTaTHIecKoil MPOYHOCTH IPH 3aTsDKKE B cedeHnu Sy (1. 8.5.1):
b1 m| | m ™m 20
thay “31 +I3R|, Fl +UT|}£KT -[Ij]m

i [}:’{‘ +-:“1{|-, ||:,’{‘ +c’}‘|} = max{|113 + 38,58|; | 113 + 33,61]} = 151,6 MIIa

Jomyckaemsie o0mue MmeMOpaHHbie 1 M3ruOHbIe Hanpspkerusd (1. 8.10 TOCT P 52857.1):

[o] =1.5-[cfy = 15+1633 =245 MTla

Kp-[oF" = 1245 =245 MIla

151,6 MIla < 245 MIla, ¥Yc/i0BHe NPOYHOCTH BBINOJHEHO

PacuérHbIil I3rudaroNii MOMEHT, JeHCTBYIOIINI Ha (IIaHel P pacYETHBIX YCIOBHAX:

MF = Cp -max ﬂj LR o M | e] = [ *max(9,682-10° * 26 + 1,942-10° * 19,5; 1,942-10°| * 19,5} = 2,896:10* H m

MCpI/II[I/IOHaJ'ILHoe n3ruOHOE HAaIIpsHPKCHUC BO BTYJIKC B paC‘IéTHLIX YCJIOBHSX B CCUCHHH S1:

LIP
—————— = 289610"/(0,8836 * (23 - 4’ * 800) = 113,5 MIla
A (51 - c:I D

PanuanbHOE HaNpsiKeHHUE B TapeJIKE B PACUETHBIX YCIOBHSAX:

133 fpgp -h+l, P
A-h?1, D

OKpy’KHOE HaNpsDKECHUE B TAPEIIKE B PACUETHBIX YCIOBUIX:

I _
o] =

ok = = (1.33* 0,818 * 40 + 84,85) / (0,8836 * 402 * 84,85 * 800) * 2,896-10* = 38,74 MIla

WIE
ok = E"‘;—— bz ob = 11,86%289610°/(40°*800)— 6,050 * 38,74 = 33,74 MITa
h* D
MepI/IILI/IOHaJ'ILHoe MeM6paHHoe HaprDKeHI/Ie BO BTyHKe B pacqéTHLIX yCHOBI/IﬂX B CCUCHUU S]_:
D

L = = 1,942-10°/ (3,142 * (800 + 23) * (23— 4 = 3,953 MII
0 fom ﬂ-(D+Slj-|:Sl—l:J ( (800 + 23) * ( )) a

VcnoBue cTaTHIeCKOM MPOYHOCTHU B paC‘IéTHHX YCJIOBHUSIX B CEUCHUMU S1:

P P Pl |-F P Pl P P
frax “'31 - Cigm +GR|, +:1 ~ Cigm +'3T|=|'jl +O imm |}£ Er -[G]M

r P Pl =P P P
mhax “1'11 _G].'III:I:IJ. +I3R|, |I31 —U]m +I3T

Jomyckaembie o0mne MmemOpanHble U n3ruOHbie Hanpspkenus (1. 8.10 TOCT P 52857.1):

[o}e =1.5[aly = 151302 =1953 MIla

Kr .[.j]m = 1*1953 =195,3 MIla

148,3 MIla < 195,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

C Eld]
f=maxd{+ A =max{5359/ (1 +1,556); 1.0} =2,097
1.0

Mepmmor—xaanoe H3rUOHOE HapsKEHUE BO BTYJIKE B YCIOBHUAX 3aTS)KKM B CCUCHHUH Sq.

g‘a‘ =f..3’1“ = 2,097 * 113 =237 MIla

YcnoBue cTaTHUeCKON MPOYHOCTH MIPH 3aTsDKKE B ce€UeHUH Sp (1. 8.5.2):

. |Up +oP |} _ max{|1135 3,953 + 38,74|; |1135- 3,953 + 33,74|; 1135 =
P T m +3,953[} 148,3 MIla
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ol 213 [
Jonyckaemble cyMMapHble 00IIME U MECTHBIE YCIOBHBIE YIIpyTHe MeMOpaHHble U M3ruOHble Hanpspkenus (. 8.10 TOCT P
52857.1):

ol =3[clg" = 31033 = 490 Ml

13 [ = 13%49 =637 MIla

237 MIla <637 MIla, Yci10BHe NPOYHOCTH BHINOJIHEHO
MepuauoHansHOE H3rHOHOE HANPSDKEHNE BO BTYJIKE B PACUETHBIX YCIOBHSAX B CEUCHUH Sg:

.31; =f ..3113 = 2,097 * 1135 = 238 MIla
MepuanoHaasHOE MEMOpaHHOE HAMIPSDKEHUE BO BTYJIKE B PACUETHBIX YCIOBUAX B CCUCHUH Sg:
o = g
piing
‘J'I:-|:D +s,:,)-I[s,:I - c)

Oxpy>kHOE MEMOpPaHHOE HAIIPSKEHUE OT JCHCTBYSI AaBICHUS BO BTYJIKE B PACUETHBIX YCIOBHUAX B CEUCHUH Sg!

= 1,942-10°/ (3,142 * (800 + 9) * (9 — 4)) = 15,28 MIla

i . 034*800/(2*(9-4)) =27,2 MIla
e 2 0gy ) Y ,

VcnoBue cTaTHIecKon MPOYHOCTHU B paC‘IéTHHX YCJIOBHUSIX B CCUCHUU Sp:

’ 0.7 op ihgm —UEM]]EI.E-[U]R

il
max [|'jl:li'jl:lmm
Ty H] P 4D H] _ 1:l+{ap 1 ]] _ max{|238 * 15,28]; [0.3* 238 £ 27,2]; [0.7*238 =
masx [Fn—ﬂpm’ 300 200 [ 750 2 P o~ T (15,28 - 27,2)[} 253,3 MIla

JomyckaeMblie CyMMapHBIE O0IIHE W MECTHBIC YCIOBHBIC YIpyrue MeMOpaHHbIe 1 n3ruOHbIe HanpspkeHus (1. 8.10 TOCT P
52857.1):

. P P
(0.3 0p T ogg.

[o]s =3 [cly = 3*1302 =390,6 MIla

13.[s]y = 13*3906 =507,8 MIla

253,3 MIla < 507,8 MIla, ¥Yc/ioBue MPOYHOCTH BbINOJHEHO
VYcroBre CTaTHIECKON MPOYHOCTH B PACUETHBIX YCIIOBUAX B CEYEHUH S

max {FEM Ugm ”5 [G]EI,

max [|nﬂm|, ||:Em|] = max{|27,2]; | 15,28]} = 27,2 MIla

»

27,2 MIla £ 130,2 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
YcnoBue CTaTUUECKON IIPOYHOCTH IIPU 3aTSDKKE NI TAPEIIOK:

e bR

-:’T“” = max{|38,58]; | 33,61]} = 38,58 MIIa

M
nax [|I3R

e { o2

B

Kp-[ofy = 1*1633 =163,3 MTla

38,58 MIla < 163,3 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJTHEHO
YcnoBue cTaTUYECKON IPOYHOCTH B PACUETHBIX YCIOBUSIX JJIS TapEJIOK:

;I'Ig ”5 Kr -[o],

o ” = max{|38,74|; | 33,74]} = 38,74 MIIa

P
max [|I3R

e |

B

Krp -[u:r]ElJ = 1%130,2 =130,2 MIla

38,74 MIla < 130,2 MlIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
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Kécmkocmo ¢hnanya:
Yron noBopoTa ¢uraHa B pacuETHBIX YCIOBUSX:

20

i= = MF Ty E_ = 2,896-10"*0,7925-10° * 1,99-10°/ 1,818-10° = 0,2512 °
E

JormyckaeMbIii yroJ moBopoTa (iaHna:

[®] =0444°

Koa¢pduument yBenuuenus nomyckaemMoro yria rnosopora ¢iannes: Kg = 1
VYcoBHe BEITIOIHEHUS KECTKOCTH (IIaHIIeB:

@K, [@] =1*0444=0444°
YciaoBue jK€CTKOCTH BBITTOJIHEHO

B coorerctBuu ¢ 1. 4.7 TOCT P 52857.4-2007 motryckaeTrcsi He yIUTHIBATh HArPYy3Ky OT TEMIEPaTYPHBIX IehopMaIiiii

IIPYU BBITIOJTHEHUHN yCIIOBHUS:

max {ty : by ts)2100°C

max{tq, gl ts} =max{192; 192; 170} =192 °C

Pacuer ¢ yueTom ycuimii OT TeMnepaTypHbIX JedopManuii He IPOU3BOAUTCH.

B coorerctBuu ¢ 1. 4.7 TOCT P 52857.4-2007 morryckaeTcsi He yIUTHIBATh HATPY3KY OT TEMIEPaTYPHBIX IehopMaIiiii

IIpY BBITIOJTHEHUU YCJIOBUA:
% by - 200+ gy by - g -:e.n”c)_l ‘o
o -fhthy )l -20°C)

0 0
o h- (ttb -40°C )+ Cyp P - [:th, -0 C) | [0.126:10%* 40 * (192 - 20°C) + 0,1252-10" * 30 * (192 - 20°C)] /
[0,1333-10™ * (40 + 30) * (170 — 20°C)] - 1

o f+hy ) fts -20°C)

Pacuer ¢ yueTom ycuJmii 0T TeMIepaTypHbIX AedopManmii He NPOU3BOAUTCS.

Pac4yéT KpbIWKKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

Koadduruent ociaabnenus st JTHUI, He UMEIOIMX oTBepcTrii Ko = 1.0

Temneparypa ¢unanna (kossia), ty: 192 °C

Ceoiicmea mamepuaiia KpoliiKu

Jomyckaemsie HanpspkeHus it Matepuana 0912C npu remmnepatype T = 192 °C (pac4éTHble yCIOBHS):

[c]w,= 148,5MIla

Monyne npomonsHO# ynpyroctu ans marepuana 091 2C npu temneparype T = 192 °C:

Ep= 1,81810° MIla

Koadpduuuent nuneitnoro pacimpenus uist marepuana 0912C npu temneparype T = 192 °C:

0= 0,1252:10™ °C

Jomyckaemsie HanpspkeHus st Mateprana 091 2C npu remmnepatype T = 20 °C (pacu€THbIC YCIOBUS):

[6]%,= 183 MIla

Mopayns npononbHo# ynpyroctu st marepuana 0912C npu temneparype T = 20 °C:

E®p= 1,99:10° MITa

0,08092

ﬂnuma U KpwvliiKu ¢ OONOSTHUM EJIbHBIM KpaegsviM MOMEHMOM, HACPYIHCEHHbIE U3~

ObIMOYUHBIM OaéeHuem
PaBHopeiicTBYIO1IIAs JaBIEHUS:
n-D i.[
4

= 0,34*3,142*853%/ 4

Qg=p

=1,943-10°

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

EJ1-2.00.00.000 PP

128




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

1

'}l =
R 20 g0 g0 _ 1/(0+04368107 *2,18:10° /2,101-10° + (0,7925-10° * 1,99-10°] = 3,754:10°
Yo F Ve —— Vo 2 + Vg - ¥l y? T L81810° +0,9195-10° % 1,99-10°] 1,81810° ) * 267 H/mm
5 EEIJ Erw

Harpy3ka ot TemneparypHbIX JeopMaruii:
3,754-10° * (0,1252:10™ * 30
P . f . ;o . * (192 - 20°C) + 0,126:10** = .
Q= vfgy b frgr-200C) g 0¥ fya - 2000)- o ol 0 ) [t - 20%]) = a0+ o2 —200)- 425110
0,1333-10** (30 + 40) * H
(170 - 20°C))
Pacuérnasa 60J‘ITOBa$I Harpyska mnpu 3aTsKKe, HeO6XO)II/IMa$I U T€pMETU3alliu B paCKIéTHLIX YCJIOBUSIX:

* J0° + 0% = 10°
_QH +R1‘[ 1,727 *1,942-10° + 3,28:10" = 3,682-10
P, = max

— _ 5
o Q, +Ry -0, =max{ ;727 % 1,942.10° + 3,28:10° - 4.251-10" = 3,257-10° }= 3,682:10" H

BontoBast Harpy3ka B pacuéTHBIX YCIOBUSX:

" 206+ (1 *10942-1°+ =1,011-10°
PR =P f-0)Q+Q, = LIS (172D 184200 ],
Pe
=— =1,011-10°/1,943-10° =5,202
Ua
O
1+3-1.|.r-[D Ei -1]
oI =0.41*[(1 +3*5,202* (905 /853 — 1)) / _
3
Den

IMonpasounklil ko3dduueHT 114 gonyckaemoro nasnenus K, = 1.0
Jomyckaemoe naBieHHe:

2
Sl—l: _ 2 —
- o] @ - =([34-5]/[1*0,556 * 853])° * 1485* 1 * 1 = 0,5552 MIIa
[6] [KD_KS_DJ [5]-- Ky

0,5552 MIla > 0,34 MIla
3axmoueHue: Y cJ0BHe IPOYHOCTH BBINOJTHEHO

Jlnuwa u KpoluKu, HazpyyHceHHvle U30bIMOYHbIM 0A6eHUEM

PacuérHas ToMNIIMHEA CTeHKH ¢ y4ETOM IPHOaBOK:

3
fp+o=Kz Ky -Dp | ——=——+0C =0556*1*853 *(0,34/[1*1485* 1)) +5 = 27,7 Mm
’ 9o K,

27,7 Mm < 34 MM
3akodyeHre: Y CJIOBUE MPOYHOCTH BBITIOJTHEHO

D
K,=08 [—2 -1  =08*[905/853 1]*2 =0,1975
D':n.

Pf FF
[=] ,[nj]m:|

Pacuérnas TOJIIIMHA KPBIIIKU B MECTC YIIJIOTHCHUSA C y‘{éTOM HpI/I6aBOKZ

& = tmax = max{1,011-10°/ 148,5; 1,109-10°/ 183} = 0,006806 m°

0.&
Sgp + 0= max {K 7 L= =l -':I:'}+ ¢ =max{0,1975 * 0,006806"; 0.6 * 0,006806 / 853} + 5 = 21,3 MM
CIT.

21,3 MM <30 MM
3akimodyeHre: Y CJIOBUE MPOYHOCTH BBITIOJTHEHO

1 D
K,=08 ’D—3—1 =08+ [905/866 - 1]* = 0,1698
2

JIuct
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Pacuérnas TOJIIIMHA BHC 30HbI YIIJIOTHCHUSA C y‘léTOM HpI/I6aBOKZ

- 0.6
S3p + 0 = max {K? ﬁ oo ':IJ}+ ¢ =max{0,1698 * 0,006806"%; 0.6 * 0,006806 / 866} +5 = 19,01 MM

2

19,01 MM <24 MM
3aKimo4YeHre: Y cJIOBHE MPOYHOCTH BHINIOJTHEHO

Wzm) Jlucr Ne moxym. [omn. | Hara
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daanen ¢ kppimkoir DN700

Pacuér na npouynocts mo 'OCT P 52857.4-2007 u T'OCT P 52857.2-2007

UcxogHble AaHHbIe

ITapameTpbl KPBIIKH:

Marepuai: 0912C
TommumHaa CTEHKH, Sy 32 MM
[pubaBka 11 KOMIICHCAIIMH KOPPO3UHU U 3PO3HUH, Cy: 4 MM

[TpubaBka /1 KOMIICHCAIIMM MHHYCOBOTO JIOMYCKa, Cp: 0 MM

[TpubaBka TexHOIOTHYECKAS, C3: 1 MM
Cymma npubaBoK K pacu&THOM TONIIMHE CTEHKH, C: 5 mMm
TounmyHa B MECTE MPOKIAJKH, Sp: 28 MM
TounmyHa BHE YIULIOTHEHHUS, S3. 22 MM

Haumenpmmii quaMeTp Hapy»KHOH YTOHEHHOH yactu, Dy: 764 MM

HapyxHs1ii auameTp KpbImkd, Dy: 840 Mm
IMapamerps! ¢uianna:

Tun ¢nanna: IIpuBapHbIE BCTBIK
Hcnonnenue ¢uanna: Beictyn-BnasnHa

Juametp 60onToBo#t okpyx)HOCTH, Dg: 800 MM

Marepuan ¢nanna: 09I"2C (KTI1245) Gr.
CMEXHBII 2JIEMEHT: IItynep A DN700
Matepuan CMEXHOTO JIeMEHTa: 0912C

TonmuHa CTEHKH CMEKHOTO HJIEMEHTA! 16 mm

Buytpennuii nuamerp uanma, D: 700 MM

Hapyx#srii auametp ¢uanma, D, 840 mm

Tommuna dhnanma, h: 40 MM

Cymma npu6aBok, c: 4 Mm

JlnHa KOHMYEeCKOH 4acTH BTYJIKH, I: 33 MM

JIuct
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JiMHa NMTHHAPUYECKON YaCcTH BTYJIKH, 1! 0 MM

TonmuHa MUIMHAPHYSCKON YaCTH BTYJIKH, Sp: 9 MM

TonmuHa KOHMYECKOH YaCTH BTYJIKH, Sy 20 mMm

Panuyc nepexona, r: 7 MM

HImnabku:

Marepuan: 35X

Hapyxusrii quamertp, d: 20 mm

KomnnuecTBo, n: 32

KonTpons 3atsbxku: Her

IIpoxnanka:

Marepuan npoKiIaaku: CrimpaiapHO-HAaBUTAS C JICHTON M3 HEprKaBEIOMIEH cTann
Tommuna, hy,: 4.5 mm

Hapyxwusiii nuametp, D, ,: 763 Mmm

[upuna, by: 12 mm
KoaddumreHT nmpodHOCTH CBapHOTO IIIBA:
Pp = 1

Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,34 MIla
PacuéT chnaHua no FOCT P 52857.4-2007:

Ceoiicmea mamepuana 60a1moe (wnujekx)

Temmeparypa 6onToB (mmmiex), ts: 170 °C
HomunanbsHele nonyckaemble HanpsokeHust Uit Marepuana 35X npu temnepatype T =170 °C :

[c]ls= 226,5 MIla

Mopaynb npoosibHO# ynpyroctu ais marepuana 35X npu temneparype T =170 °C:

Es= 2,101-10° MIla

Koapduument nuneitnoro pacmupenus uist marepuana 35X npu temmeparype T = 170 °C:

as= 0,1333-10™ °C

HomunansHbIe JOMyCcKaeMble HampsbkeHus it Mmatepuana 35X npu remnepatype T =20 °C :
[6]%%= 230 MIIa

Mopaynb nposiosibHOM ynpyroctu st marepuana 35X npu temneparype T =20 °C:

E®= 2,18:10° MIla

Ceoitcmea mamepuana cmexicrnozo rnemenma aanya 2 Illlmyyep A DN700
Jomyckaemsie Hanpspkerust it marepuaia 091 2C npu temmnepatype T = 200 °C (pacuérHbie yCIoBus):

[6].= 165 MlIla
Jomyckaembie Hanpspkenus 1y Matepuana 091 2C npu temnepatype T = 20 °C (pacuéTHbie yCIOBUS):

[6]P.= 196 MTITa

Ceoiicmea mamepuana granya
Temneparypa ¢uanna (kossia), ty: 192 °C
Jomyckaembie Hanpspkenus 1y Matepuana 091 2C (KI1245) Gr. npu temnepatype T = 192 °C (pacuéTHbie yCIOBHS):

[616= M*Min( Rex / n7; Rowe / Ng; Riaonee / N Rpnomone / Ny) = 1*min{195,3/1,5; 437,6 / 2,4; —/ = —/-}= 130,2 MIla
Monyns npononeHO# ynpyroctu st marepuana 0912C (KI1245) Gr. npu temmeparype T = 192 °C:
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Eo= 1,818:10° MIla

KoadpummenT nmuneiinoro pactmmpenus nius marepuana 0912C (KI1245) Gr. npu temnepatype T = 192 °C:

o= 0,126:10™ °C

JHomyckaemsie HanpspkeHust 1yt Matepuaia 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHbIe ycaoBUs):

[6]%=

Momyns npononsHO# yapyroctu s Matepuana 0912C (KI1245) Gr. mpu Temmiepatype T =20 °C:

E®= 1,99-10° MIla

Xapakmepucmuxu npoKnaoKu:

N*Min( Rex / 75 Ryt / Ny Riiaome / Npgs Rogortone / Ny) = 1*min{245/1,5; 440/ 2,4; - 1=~/ -}= 163,3 MIla

Y nenbHOE naBie- OIIyCKaeMoe yIIelb- Y CI10BHBIN MO-
Tun u Matepuan mpo- Kospdurment ! A lomy A Koa¢ddu-nient
ta i - HIIe 00KaTus HOE JaBJICHUE 6oxcarns K TyITb CKATHS
o, MI1a [q], MIla F,, MIIa
CrinpaipHO-HABUTAS C 3 69 - - -
NEHTON U3 HEpKaBeIoLEH
cTanu
D¢ dexTuBHAS MIIPHHA TPOKITAIKH:
by = 12 Mm
b, =150
by =ty npu ¥ MM

IIpumeuanue: {

PaGoumii Hapy>KHBIH THaAMETpP MPOKIIAIKH:

D =

Ep 763 MM

by =38 fom mpu " 7150

« . .
= Cpennuit 3 peKTUBHBIA AUAMETP NPOKIAIKH:
=
i D =Dpgp—by =763-12 =751 mm
E Jnst MeTanmm4eckux U acooMeTalIM4ecKuX IpoKiIanok Y, = 0.
=
o .
= Pacuémmuoie napamempul 601moe (winuniek):
Pabouas mymmHa 6onTa (IMIMHIBKA):
=
9| Lep=h+sy+h, = 28+40+45 =725mm
:; [Tommaae cedeHust INHUIBKU (110 BHYTPEHHEMY THAaMETpy pe3bObl):
cd fs =0,225:10° M°
E O¢ddexTuBHAS THHA TIIBKA:
2 L.=L,+056-d = 725+056*20 = 83,7 Mm
" [NoxaTnMBOCTD IIITHIIEK:
=
= L g
s e ="a0 . = 83.7/(21810°*0,22510°*32) =0,5333-10" mm/H
s Ef fgn
m
< Pacuémmnvie napamempol KpoluiKu:
s
= DH
= K = = =
p T h 840/ 751 1,119
=
=
o
=
5
ol =t
i B
<! g Jlucr
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067 K2 [ +855 1gK,; )-1]

x =

® o W | =(067* (L1197 (1+855*Ig(1,119) - 1)) / (1,119~ 1) * [1119°~ =
':K':Bp _ 1:] . Kf@ 1+ I:l 857 Kf@ +1j . {_1] 1+ (1.857 * 1,119 + 1) * (32 / 28)*]) 0,8367
82

Monyns npononeHO# ynpyroctu st Marepuaia 091 2C npu remnepatype T = 20 °C:

E®,= 1,99-10° MIla

VrnoBas MOJAATIIMBOCTb KPBIIIKU:

X
Yo = T30 3 =0.8367/(1,99-10°* 28°) =0,1097-10* °/H m
E:Bp =]
Pacuémmnvie napamempul hpranya:
1y = ./D s =(700*9)"* =79,37 mm
Br =0,8414
__DPx 840/ (700+2*0) =1,2
D+2-¢
K2 (1+8.55 12 K) -1 , ,
T = 5 = (1,2%* (1+8.55*Ig 1,2)-1) / ( (1.05+1.945* 1,2%) * (1,2-1)) = 1,837
(1.054+1 945 - K*) (K -1

By =0,2332
o]
5 K31 +8.55 12K -1
= = 2 =(1,22* (1+8.55%Ig 1,2) -1) / (1.36 * (1,2%-1) * (1,2-1)) = 11,82
o 136 (K2 -1 (K -13
5
S|
= 3
S ‘h+1 ‘h
= 2= Pr o, _Pu =(0,8414 * 40 + 79,37) / (1,837 * 79,37) + 0,2332 * 40%/ (11,82 * 79,37 * 99 = 0,9715

Prlo  Pylg sg
= YrioBas moaTIMBOCTh (IaHIIA TIPH 3aTSIKKE:
O
2 091 fy
ol Yo = o . o . = * 0P * * Q2 % — 105 o
g/ LAY T sﬁ 1, 0.91*0,2332/ (1,99-10°* 0,9715 * 92*79,37) =(0,9781-10° °/H m
)
= .
= [Ineun MOMEHTOB:
2 a=10
)
jas)
S|
= b=0353-(Dg-D.0 = 05*(800-751) =245 MM
e
51
s p=— =20/9 =2,222
< SD
Se
=
[a}
= 1
E = = 33/((700 +2*0)* (9 - 0))** =0,4158
= D20 (g -0) (( )*(9-0)
=
=
= <
[{o]

% g Jlucr
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c=1+fp-1)—— X _
+1+E. = 1+ (2,222 -1)*0,4158/ (0,4158 + (1 +2,222)/4) = 1,416

4

OKBUBAJICHTHAsA TONIIMHA BTYJIKH AT ()JIaHIa, TPUBAPHOTO BCTHIK:

2, =K-[SD—|:) = 1416*(9-0) = 12,74 MM

e=05-(D,-(D+2-di-5) = 05*(751-(700 +2*0)-12,74) =19,13 MM

Pacuém nacpysok:
PaBHopnelicTBytOIIas NaBlIEeHUS:
Qp=0785 D2 -p = 0785* 7512034 = 1,505-10° H
Ycunie Ha IPOKIIAAKE B PACUETHHIX YCIOBHUAX, HEOOXOANMOE TSI 00ECTICICHUS TePMETHIHOCTH:
Fp=%-Dg by m o = 3142750%12%3%034] =2,888:10° H
Yeunue, He00X0UMOE JUI CMATHUS IPOKIIAAKH TIPHU 3aTAKKE:
Praw=057D by fQuee = 05%3142*%751%12%69 =9,768-10° H

! ra oog Na
N=¥n+¥s+¥g b " +vy b

Koaddpunmentsr xxéctrocTn U1 GIaHIEBOTO COCUHEHHMS C KPBIIIKOH, Harpy>KeHHOT'0 BHYTPEHHUM JaBICHHEM:

= 0+0,5333-107 +0,1097-10" * 24,5+ 0,9781-10°* 245% = (,2708-10° mm/H

Yo~ (Fp ¢ t¥g Wb . \ .
w=1- = 1-(0-(0,9781-10° * 19,13 + 0,1097-10™ * 245)*24,5)/0,2708:10° = 1,72
n

PacuérHas 6oaToBas Harpyska IpH 3aTsKKE, HGO6X0,Z[I/IM3H AJIA TepMETHU3alluu B paC‘IéTHBIX YCIOBHUAX:

Pep=a-Qu+Rp =172%150510°+288810" =2,878:10° H

s CymMapHas mioIaas cedeHus 601ToB (LIMUIEK) 10 BHYTPEHHEMY AUAMETPY Pe3bObI MIIH CEYCHUI0 HAUMEHBIIIETo Aua-
= MeTpa:
=
" Ag =n-fg = 32+022510° =0,007200 M
= PacuérHas GonToBast Harpy3Ka IpH 3aTsDKKe, He0OXoAuMast Uil 00XKaThs MPOKIAAKA 1 MUHUMAaJIbHOTO Ha4aJ bHOTO HAaTs-
= JKeHHs OONTOB:
=
Pey = max {Pm{; 0.4 Ag -[c]é”} = max{9,768-10° ; 0.4 *0,007200 * 230 = 6,624-10°} =9,768-10° H
T
) .. "
= Pacuér 0e3 yueTra CTECHEHHOCTH TeMIepaTypHbIX Aedopmanuii
2
2 Pacuém o6onmos(mununex):
= KoaddummenT yBenndeHus 10IMycKaeMbIX HAIPsDKEHUH pH 3aTsDKke: & = 1,2
< Koa¢pduuuent ycnosnii padotsr: Kyp = 1
o KoadpuuuenT ycnosuii 3arsxku: Ky, =1
E Jlommyckaemble HaNpsDKEHUS T O0NITOB (IIITHIEK) TP 3aTSDKKE:
=
5 [of =8 Ky Ky Ko [0 = 12%1%1%1%230 =276 MIla
A BonrtoBas Harpyska B yCIOBHSIX 3aTSIKKH:
g PF =maz{B, ;Bal = maxi2,87810°;9,76810°} =9,768-10° H
L;( VcnoBre NPOYHOCTH MPH 3aTSHKKE:
) M
3 3
E UE]. = 1&1— 5 [lj:r;[
= g
o
: PM
Og = —— = 9,76810°/0,007200 = 135,7 MIla

: A
=
S|~
i B
% E Jluct

o
e EJI-2.00.00.000 PP 135
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

KpyTsmmii MOMEHT Tipu 3aTspkke 00JTOB (IIMIIIEK) 0e3 cMa3Ku MpH Gg; = 120 MIla Beroupaetcs mo puc. JI.1 TOCT
52857.4-2007:

M= 1519 H M

I1py HanMYuK cMa3Ku BeJIMUuHA M, cHmkaeTcest Ha 25% u coctasnsier 0.75*M,, = 113, 9 Hwm

135,7 MlIla < 276 MIla, ¥Yc/i0BHe NPOYHOCTH BBINOJHEHO

JlomyckaeMbie HaMPsDKEHUs [Tt O0NITOB (IIMWICK) IPU PACUETHBIX YCIOBUSAX:

[,3]1; =K}‘P'K}‘3'KY1"[G]E = 1*1*1*2265 =226,5 Mlla

BontoBast Harpy3ka B pacuéTHBIX YCIOBUSX:

PP =Pt +fl-e) Qp = 076810° + (1 1,72) *1,50510° = 8,684-10° H
VYC0BHe NPOYHOCTH B PACUETHBIX YCIOBHUSIX:

PP

£

Tgp = ——= [UE

fg

PP
Ogy = —— = 8684:10°/0,007200 = 120,6 MIla

A
120,6 MIla < 226,5 MIla, YcioBue NpOYHOCTH BHINOJIHEHO
BoutoBast Harpy3Ka B yCIOBHSAX 3aTSDKKH:

Py =maxiF, Byl = max2.87810°:9,76810°} =9,768-10° H
VcnoBre IPOYHOCTH TPU 3ATSIKKE:
&
Tg=—2%5|o
e 4

I
Tep = Pi = 9,768-10°/0,007200 = 135,7 MIla
A
Kpytsmmii MOMEHT 1pu 3aTspkke 00aTOB (IUnuiiek) 0e3 cMasku npu Gg; > 120 MlIla Beidupaetcs no puc. JI.1 TOCT
52857.4-2007:
My = 151,9Hm
Ipy Hanu4ny cMa3ku BemMunHa M, cHIKaeTcs Ha 25% u cocrasnser 0.75*M,, = 1139 Hwm

Pacuém omeemnozo pranya:

Koadduument, yautsiBaromuii n3rud Tapenku (raHa Mex Iy IIITAIbKaAMH:

= max{1; (3,142*800/32/(2*20+6*40/ (3 +05))"} =1

PacuérHplil n3rudaronuii MOMEHT, ASUCTBYIOLIHIA Ha (hJIaHeIl TIPHU 3aTIKKE:

M™=Cp PN b = 1%976810°%245 =2,393-10* Hwm

*
L = (D+2-|::}HPH(D +2-2) 220 (8 —C = 700 +2*0npu (700 + 2 *0) >20*(20-0) =700 MM
MCpI/I)II/IOHaJ'[LHOC I/I3FI/16HOC Haps’KEHUE BO BTYJIKE B YCJIOBUAX 3aTAKKU B CCUCHUU S1:

M]‘l‘[

n - 00000 = 104 * 2 % —

o 5— = 2393-10"/(0,9715* (20— 4)** 700) = 137,5 Mlla
A [sl - c) -I

Pazmam)Hoe HaNps>KEHUE B TAPCJIKE B YCIOBUAX 3aTAXKKU:
L33 pphtly o om

M
o =
A-h?1, D

= (1.33*0,8414 * 40 + 79,37) / (0,9715 * 40° * 79,37 * 700) * 2,393-10* = 34,4 MIla

1
=— (089 +572-
P 1 [

K 1gK

T ] =1/(1,2-1)* (0.69+5.72* 1,22 *Ig 1,2/ (1,2-1)) = 10,86
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K2 41
E| =
KT

Opr)KHOG HaIPs’)KEHUC B TAPCJIKE B YCIIOBUAX 3aTAKKU:

=(1,2*+1)/(1,2°-1) =5,545

LI
o= E"fg__ by o = 1086 *239310°/ (40°*700) - 5,545 * 34,4 = 41,32 MIla
h* D

VYcnoBue cTaTHIecKoil MPOYHOCTH IPH 3aTsHKKE B cedeHnH Sy (1. 8.5.1):
b1 m| | m ™m 20
thay “31 +I3R|, Fl +UT|}£KT -[Ij]m

i [}:’{‘ +-:“1{|-, ||:,’{‘ +c’}‘|} = max{|137,5 + 34,4|; | 137,5 + 41,32} = 178,8 MIla

Jomyckaemsie o0mue MmeMOpaHHbie 1 M3ruOHbIe Hanpspkerusd (1. 8.10 TOCT P 52857.1):

[o] =1.5-[cfy = 15+1633 =245 MTla

Kop [ = 1%245 =245 MIla

178,8 MIla < 245 MIla, ¥Yci10BHe NPOYHOCTH BBHINOJHEHO

PacuérHpIil m3rudaroIii MOMEHT, JEHCTBYIOIINI Ha (IaHeI] MPH PaCYETHBIX YCIOBHAX:

MF = Cp max ﬂj b+ Qe |Q n|' e] = [ *max{8,684-10° * 24,5 + 1,505-10° * 19,13; |1,505-10° | * 19,13} = 2,415-10* H m

MCpI/II[I/IOHaJ'ILHoe n3ruOHOE HAaIIpsHPKCHUC BO BTYJIKC B paC‘IéTHLIX YCJIOBHSX B CCUCHHH S1:

IF
————% = 241510°1(09715* (20— 4)**700) =138,7 MIla
A (51 - c:I D

PanuanbHOE HaNpsiKeHHUE B TapeJIKE B PACUETHBIX YCIOBHSAX:

133 fpgp -h+l, P
A-h?1, D

OKpy’KHOE HaNpsDKECHUE B TAPEIIKE B PACUETHBIX YCIOBUIX:

I _
o] =

oh = = (1.33*0,8414 * 40 + 79,37) / (0,9715 * 40° * 79,37 * 700) * 2,415-10" = 34,72 MIla

WIE
ok = E"‘;—— Bz ok = 10.86*2,41510'/ (40°* 700) - 5545 * 34,72 = 41,7 MITa
he-D
MepI/IZ[I/IOHa.TH)HOe MeM6paHHOe Halps’KEHUE BO BTYJIKE B paC‘IéTHLIX YCJIOBUAX B CCYCHUUN S1:
Qg

P = 1,505-10°/ (3,142 * (700 + 20) * (20 — 4)) = 4,159 MII
O tmm, ﬂ-(D+Slj-|:Sl—l:J ( ( +20) * ( )) a

VcnoBue cTaTHIeCKOM MPOYHOCTHU B paC‘IéTHHX YCJIOBHSIX B CEUYCHMH S1.

P P Pl |-F P Pl P P
frax “'31 - Cigm +GR|, +:1 ~ Cigm +'3T|=|'jl +O imm |}£ Er -[G]M

r P ol r o O, I _ max{|138,7 — 4,159 + 34,72|; |138,7 — 4,159 + 41,7|; |138,7 + =
max {|58 ~ 0y +0B| [oF - ohyy +0B| o} + 0y [} = 124 g g

Jomyckaembie o0mne MmemOpanHble U n3ruOHbie Hanpspkenus (1. 8.10 TOCT P 52857.1):

[o}e =1.5[aly = 151302 =1953 MIla

Kr .[.j]m = 1*1953 =195,3 MIla

176,3 MIla < 195,3 MIla, YciaoBue NpoYHOCTH BHINOJTHEHO

C Eld]
f=maxd{+ A =max{4,274/(1+1,222);1.0} =1,923
1.0

Mepmmor—xaanoe H3rUOHOE HapsKEHUE BO BTYJIKE B YCIOBHUAX 3aTS)KKM B CCUCHHUH Sq.

o =f-of = 1923*137,5 =264,4 MIla

YcnoBue cTaTHUeCKON MPOYHOCTH MIPH 3aTsDKKE B ce€UeHUH Sp (1. 8.5.2):

T 4,159} 176,3 MIla
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ol 213 [
Jonyckaemble cyMMapHble 00IIIME U MECTHBIE YCIOBHBIE yIpyrue MeMOpaHHble U n3ruoublie Hanpspkenus (1. 8.10 TOCT P
52857.1):

ol =3[clg" = 31033 = 490 Ml

13 [ = 13%49 =637 MIla

264,4 MI1a < 637 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
MepuauoHansHOE H3rHOHOE HANPSDKEHNE BO BTYJIKE B PACUETHBIX YCIOBUSIX B CEUCHUH Sp:

.31; =f ..3113 = 1,923*138,7 = 266,9 MIla
MepuanoHaasHOE MEMOpaHHOE HAMIPSDKEHUE BO BTYJIKE B PACUETHBIX YCIOBUAX B CCUCHUH Sg:
o = g
piing
‘J'I:-|:D +s,:,)-I[s,:I - c)

Oxpy>kHOE MEMOpPaHHOE HAIIPSDHKEHUE OT JCHCTBYSI AABICHUS BO BTYJIKE B PACUETHBIX yCIOBHUAX B CEUCHUH So!

= 1,505-10°/ (3,142 * (700 + 9) * (9 — 4)) = 13,52 MIla

ot __pD 0,34*700/(2*(9—4)) = 23,8 MIIa
e 2 0gy ) Y ,

VcnoBue cTaTHIecKon MPOYHOCTHU B paC‘IéTHHX YCJIOBHUAX B CCUCHUUN So-
r b b r
0.7 op iﬂzm -ot, ]]5 13-[5]g

b
max [|Ij|:| o

L . JRP (I - P4 f-P _-P _ max{|266,9 + 13,52|; |0.3 * 266,9 # 23,8|; [0.7 * 266,9 =
e “'j” *Obum, | P'E “0 = tmo | F'T So = {Uﬂm © mo ]] = £ (1352-238)[} 280.4 MITa
JormyckaeMble CyMMapHBIE O0IIME W MECTHBIC YCIIOBHBIC YIpyTrue MeMOpaHHble 1 u3ruOHbie Hanpspkerwus (. 8.10 TOCT P
52857.1):

. P P
(0.3 0p T ogg.

[o]s =3 [cly = 3*1302 =390,6 MIla

13.[s]y = 13*3906 =507,8 MIla

280,4 MIla < 507,8 MIla, ¥Yc/ioBue MPOYHOCTH BHINOJHEHO
VYcroBre CTaTHIECKON MPOYHOCTH B PACUETHBIX YCIOBHAX B CEUEHHH S

max {FEM Ugm ”5 [G]EI,

max [|u:1,§m|, |n1,§m|] = max{|238]; | 13,52]} = 23,8 MIla

»

23,8 MIla < 130,2 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
YcnoBue CTaTUUECKON IIPOYHOCTH IIPU 3aTSDKKE NI TAPEIIOK:

e bR

-:’T“” = max{|34.4]; | 41,32} = 41,32 MIla

M
nax [|I3R

e { o2

B

Kp-[ofy = 1*1633 =163,3 MTla

41,32 MIla < 163,3 Mlla, ¥YciaoBHe NPOYHOCTH BHITIOJTHEHO
YcnoBue cTaTUUECKON IPOYHOCTH B PACUETHBIX YCIOBUSIX AJIS TApEJIOK:

;I'Ig ”5 Kr -[o],

o ” = max{|34,72|; | 41,7]} = 41,7 MIla

P
max [|I3R

e |

B

Krp -[u:r]ElJ = 1%130,2 =130,2 MIla

41,7 MIla < 130,2 MlIla, YcjioBrue NPOYHOCTH BbINOJIHEHO
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Kécmkocmo ¢hnanya:
Yron noBopoTa ¢uraHa B pacuETHBIX YCIOBHSX:

20

== I,IF Ty ET - 2,415-10* *0,9781-10° * 1,99-10° / 1,818-10° = 0,2586 °
E

JormyckaeMbIii yroJ moBopoTa (iaHna:

[®] =0,419°

Koa¢pduument yBenuuenus nomyckaemMoro yria rnosopora ¢iannes: Kg = 1
VYcoBHe BEITIOIHEHUS KECTKOCTH (IIaHIIeB:

®2 Ky [®] =1%0419=0419°
YciaoBue jK€CTKOCTH BBITTOJIHEHO

B coorerctBuu ¢ 1. 4.7 TOCT P 52857.4-2007 morryckaeTrcsi He yIUTHIBATh HATPY3Ky OT TEMIEPaTYPHBIX IehopMaIiiii

IIPYU BBITIOJTHEHUHN yCIIOBHUS:

max {ty : by ts)2100°C

max{tq, gl ts} =max{192; 192; 170} =192 °C

Pacuer ¢ yyeTom ycuumii oT TemnepaTrypHbIX JedopManmii He IPOU3BOIUTCS.

B coorerctBuu ¢ 1. 4.7 TOCT P 52857.4-2007 motryckaeTrcsi He yIUTHIBATh HATPY3KY OT TEMIEPaTYPHBIX ITehopMaIiiii

IIpY BBITIOJTHEHUU YCJIOBUA:
% by - 200+ gy by - g -:e.n”c)_l ‘o
o -fhthy )l -20°C)

0 0
o h- (ttb -40°C )+ Cyp P - [:th, -0 C) | [0.12610%* 40 * (192 - 20°C) + 0,1252-10" * 28> (192 - 20°C)] /
[0,1333-10™ * (40 + 28) * (170 — 20°C)] - 1

o f+hy ) fts -20°C)

Pacuer ¢ yueToM ycuJmii 0T TeMIepaTypHbIX Je(opManuii He IPOU3BOAMUTCS.

Pac4yéT KpbIWKKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

Koadduruent ociaabnenus st JTHUI, He UMEIOIMX oTBepcTrii Ko = 1.0

Temneparypa ¢unanna (kossia), ty: 192 °C

Ceoiicmea mamepuaiia KpoliiKu

Jomyckaemsie HanpspkeHus it Matepuana 091 2C npu remmnepatype T = 192 °C (pac4éTHple yCIIoBHs):

[c]w,= 165,5MIla

Monyne npomonsHO# ynpyroctu ans marepuana 091 2C npu temneparype T = 192 °C:

Ep= 1,81810° MIla

Koadpduuuent nuneiinoro paciupenus it marepuana 0912C npu temmneparype T = 192 °C:

0= 0,1252:10™ °C

Jomyckaemsie HanpspkeHus st Mateprana 091 2C npu remmnepatype T = 20 °C (pacu€THbIC YCIOBUS):

[6]%,= 196 MIla

Mopayns npononsHo#t ynpyroctu st marepuana 0912C npu remneparype T = 20 °C:

E®p= 1,99:10° MITa

0,08104

ﬂnuma U KpovliiKu ¢ O0ONOSIHUME/IbHbIM KpaeeviM MOMEHMOM, HAZCPYIIHCEHHbIE U3~

ObIMOYUHBIM OaéeHuem
PaBHopeiicTBYIO1IIAs JaBIEHUS:
n-D i.[
4

= 0,34*3,142*751%/ 4

Qg=p

=1,506-10°
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1

'}l =
R 20 g0 g0 _ 1/(0+0,5333107 *2,18:10° /2,101-10° + (0,9781-10° * 1,99-10°] = 3,409-10°
Yo F Ve —— Vo 2 + Vg - ¥ w2 T L81810° +0,1097-10* * 1,99-10°/ 1,818-10° ) * 24,57 H/mm
5 E i Erw

Harpy3ka ot TemneparypHbIX JeopMaruii:
3,409-10° * (0,1252-107 * 28
P . f . ;o . * (192 - 20°C) + 0,126:10** = .
Q=vfgy b frgr-200C)+ag 0¥ fya - 2000)- o ol 0 ) [t - 20%]) = a0+ o2 —200) - 375610
0,1333-10** (28 + 40) * H
(170 — 20°C))
Pacuérnasa 60J‘ITOBa$I Harpyska nmpu 3aTsKKE, HeOGXOILI/IMaH JJiA rTepMETHU3alluu B paC‘IéTHLIX YCIOBUAX:

* . 5+ 0% = 10°
'Q.T_[ R 1,72 *%1,505-10° + 2,888-10" = 2,878-10
PEl = max

— _ 5
O, +Ry -0, =max{ ;72 x1505.10° + 2.888-10° - 3,756-10" = 2,502-10° }= 2,878:10" H

BontoBast Harpy3ka B pacu€THBIX YCIOBUSIX:

M 10° +(1- *1505-10° =9,059-10°
PR =Pt +l-w) 0y +0, = gzgg.;gﬁa 1,72) *1,50510° + o
Pe
=— =9,059-10°/1,506:10° =6,015
Ua
O
1+3-1.|.r-[D Ei -1]
oI =0.41*[(1 +3*6,015* (800 /751 — 1))/ (800 _
Kg=041 = 1 751)]2 =0,5862
3
Den

IMonpasounklil ko3dduueHT 114 gonyckaemoro nasnenus K, = 1.0
Jomyckaemoe naBieHHe:

2
Sl—l: _ 2 —
- o] @ - =([32-5]/[1*0,5862 * 751])** 1655*1*1 =(,6226 MIla
[6] [KD_KS_DJ [5]-- Ky

0,6226 MIla > 0,34 MIla
3akiroueHre: Y cJ10BUE MPOYHOCTH BHINOJIHEHO

Jlnuwa u KpoluKu, HazpyyHceHHvle U30bIMOYHbIM 0A6eHUEM

PacuérHas ToMNIIMHEA CTeHKH ¢ y4ETOM IPHOaBOK:

3
fp+o=Kz Ky-Dp —=——+0C =05862*1*751 *(0,34/[1*1655*1])*2+5 = 24,95 MM
" 9-[0 K,

24,95 Mm < 32 MM
3akodyeHre: Y CJIOBUE MPOYHOCTH BBITIOJTHEHO

D
K,=0% |—-1  =08*[800/751- 1] =0,2043
DCI[.

Pf FF
[=] ,[nj]m:|

Pacuérnas TOJIIIWHA KPBIIIKW B MECTC YIIJIOTHEHUS C y‘léTOM l'IpI/I6aBOKZ

& = tmax = max{9,059-10°/ 165,5; 9,768-10°1 196} = 0,005474 m°

04a
Sgp + € = max {K o, - --:I:}+ ¢ = max{0,2043 * 0,005474'%; 0.6 * 0,005474 / 751} + 5 = 20,12 MM

CIL

20,12 Mm £ 28 MM
3akimodyeHre: Y CJIOBUE MPOYHOCTH BBITIOJTHEHO

1 D
K,=032 ’D—3—1 =0.8+*[800/764—1]*2 = 0,1737
]
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Pacuérnas TOJIIIMHA BHC 30HbI YIIJIOTHCHUSA C y‘léTOM HpI/I6aBOKZ

- 0.6
S3p + 0 = max {K? E oo ':IJ}+ ¢ =max{0,1737 * 0,005474"%; 0.6 * 0,005474 / 764} +5 = 17,85 mMm

2

17,85 MM <22 MM
3aKimo4YeHre: Y cJIOBHE MPOYHOCTH BHINIOJTHEHO
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PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

daaneny DN100

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 60onroBoit okpyxHocTr, C: 190 MM
Jdannble nepBoro ¢guaHna (KoJabla):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JnvHa [MTAHIPUYECKON YacTH BTYJIKH, N
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:

Hnuiabku:

Martepuai: 35X
Hapyx#s1ii auamerp, dp: 20 Mmm
Kommuectso, n: 8

PamnansHas koppo3us kperexa, cp: 0 MM
Ipokaanka:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

Mtynep LT1-LT2 DN100
09I2C Gr.I'OCT 19281
09I"2C (KI1245) Gr.
230 mm

21 MM

4 mm

0 MM

96 MM

27,5 Mm

9,5 mm

7 MM

18 MM

5 MM
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Marepuain mpoKiaaKu: CrupanbHO-HABUTAS C JICHTOI U3 HEPIKABEIOILEH CTalH
Tommuna, hy: 3,2 MM
Hapyxssrnii quametp, OG: 149 mm
Buytpennuit quamerp, IG: 129 mm
PacuyéT B pac4éTHBIX YCJIOBUAX

YciioBust HATPYKEHUA:

PacuérHoe oceBoe pacTsaruBatomiee ycuiue, F: 142,2 H
PacuérHerit usrubatonmii MoMeHt, M: OHwm

PacuérHoe BHyTpeHHEe U30bITOYHOE naBneHue, p: 0,34 MIla
Pacuérnas Temneparypa 3J1eMEHTOB COEIUHEHHUS:

Temnepatypa ¢manna (kossma), ty: 192 °C
Temmeparypa ¢nanna (konpna), ty: 192 °C

Temneparypa 6ontoB (mmnunex), ts: 170 °C

Ceoiicmea mamepuana 60a1moe (mnujekx)
Jomyckaemble HanpsbkeHus uig Matepuana 35X npu temnepatype T = 170 °C (pacu€THbie yCIOBUS):

Sp=min{Re™® / N20; Rev2® / Nggo; Re / Ny; Ry / Ng}=min (5907 4; 736 /5; 537,4/1,5; 706 /5)= 141,22 MITa
Mopaynb npoosibHO# ynpyroctu ans matepuana 35X npu temmneparype T =170 °C:

Es= 2,062:10° MIla

Koa¢pduument nuneitnoro pacmmpenus uist marepuaia 35X npu temmneparype T = 170 °C:

as= 0,1232:10* °C

Homyckaembie HanpspreHust 1t Matepuana 35X npu temmeparype T = 20 °C (pacuéTHbie yCIoBusI):
S,=min{Re% / N0, R / Negg; Re® / Ny}=min (590 4; 736 /5; 590/ 15)= 147,2 MIla

Mopaynb nporosbHO# ynpyroctu aist marepuana 35X npu temneparype T =20 °C:

JIuct

£ EL= 2.15-10° MIla
=
E -~
2 Ceoiicmea mamepuana cmexcnozo rnemenma aanya 1 lllmyyep LTI-LT2
E DN100
é Jomyckaemsbre HanpspxeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 200 °C (pacuéTHbIe ycI0BHUsA):
Sn01: 148 MIla
é' Jomyckaemsle HanpspkeHust g matepuana 0912C Gr.'OCT 19281 npu temnepatype T = 20 °C (pacuéTHble ycIoBuUs):
= Sngi= 183 MIla
% :
2 Ceoiicmea mamepuana ¢paanya (konvua) 1
~ Jomyckaemsie HanpspkeHus it Matepuana 0912C (KI1245) Gr. mpu Temmiepatype T = 192 °C (pac4uérHble YCIOBUS):
<! Str= Min( Rex/ nr; Rn® / ng) = min{195,3/1,5; 440/ 2,4)= 130,2 MIla
ES Moaynb nponmonsHO# ynpyroctu nist marepuana 0912C (KI1245) Gr. mpu temnieparype T =192 °C:
~ E;= 1,81810° MIla
§ Koaddunment smueiinoro pacmmpenus st marepuana 091'2C (KI1245) Gr. npu temnepatype T = 192 °C:
A o= 0,126:10% °C
Honyckaemble Hanpspkenus 1 Marepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusl):
«
= Sg= Min( Rey/ nr; Ry / ng) = min{245/1,5; 440/ 24}= 163,3 MIla
E Monyns npogoisHO# ynpyroctu muis matepuaia 0912C (KI1245) Gr. mpu Temmnepatype T =20 °C:
§ E®= 1,99-10° MIla
=
= Pacuémmuvie napamempul nepgozo aanya:
BuyTtpennuii ntuamerp ranna (¢ yueToM KOPpO3HN):
5
ol <
i B
2|
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E=B+2.¢c =9%+2*4 =104 Mm
JuameTp BTYJIKH C y4eTOM KOppo3uu (111 (hi1aHIEeB, IPUBAPHBIX BCTHIK):

Ey=gp-t =7-4=3MMm
Bounbinuii quamMeTp KOHUYECKON BTYJIKHU C YIETOM KOPPO3HH:

g1=81—¢ =18-4 =14 Mmm
Tonmuna q)HaH].Ia, C YYE€TOM KOPPO3UM:

t=t-c; =21-0 =21 MM

Pacuémmnote napamempul 6mopozo gnanya:

IMapameTpsbl nepBoro u BToporo ¢griaHues NOJHOCTHIO COBIAAAOT, pAc4éT BTOPOro guiaHua He NPOBOIMTCS

Xapakmepucmuku npoknaoKku:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia ouHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKH ko3 durtuent, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MIIa MITIa
CrinpaibHO-HABUTAS C 3 69 = — =
NEHTON U3 HEpKaBEIoLEH
cTanu

]_HI/IpI/IHa, HCIOJIb3yeMast AJid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHU Y€PEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM IMHUPUHBI TPOKIIAAKU:

M= @ =(149-129)/2 =10 MM

bazoBas xoHTaKTHas IMrpHUHAa MPOKIAAKU:

bE':% =10/2 =5 Mm

s JuameTp OKpyKHOCTH MPUIIOKEHUSI PEaKIIUU CO CTOPOHBI MPOKIIAIKH:
= Ecmu by < 6 MM, G paBHO cpeJHEMY THAMETPY KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKIIAIKH.
=
b ]
¥ . .
QSJ 0= OG + max [B BTG =(149 + max{96; 96; 129}) /2 = 139 mm
E{ 2
é upwuHa, uconp3yemast [UIs OTIpeIesIeHIs 0a30BOH KOHTAKTHOM ITMPUHEI IPOKIAAKH Yepe3 by, Ha OCHOBAaHUU BO3MOXKHOM
KOHTaKTHOW IIMPHHBI TIPOKIAIKH:
S N=_C'G'IG =(149-129)/2 = 10 MM
%\ 2
<! Ba3zoBast koHTaKTHas MIHPHHA TPOKIAIKH:
2 M
E bﬂ:? =10/2 =5 Mm
< JuameTp OKpYKHOCTHU MPUIIOKEHUS PEAKIIUU CO CTOPOHBI MPOKIIAIKH:
A Ecmu by < 6 MM, G paBHO cpeJHEMY THAMETPY KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKIIAIKH.
T
g 0G +max {B;B%, 10}
s 0= = - =(149 + max{96; 96; 129}) /2 = 139 MM
§ 2
O¢ddekTuBHAST KOHTAKTHAS NIMPHHA TPOKIIAIKH:
g by ecn B0 =98 iy
S¢ = =5 MM
I~ b 75, bl:l €ClIn bﬂ}ﬁ MM
¥
2
=
S Pacuém nazpysox
[IpoexTHas 6onTOBAst HArpy3Ka ISl PACYETHBIX YCIOBHUH (IS HECAMOYIUTOTHSIONTUXCS TTPOKIIAT0K):
=
ol =
Elo
< g JIuct
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W, =0785 G p+2bom-Gomep =0785%139°*034+2%5%3142%139*3*034 = 9611 H
Bennunna pactaruparonieil BHEITHEH CUIIBIL:
F, =1422H

CxuMarolMMU Harpy3KamMu npeHeoperaroT, U B 3ToM ciydae F npupaBHUBaeTCs HYIIO.
Bremnuii n3ru0arommnii MOMEHT:

Mg =0Hwm

Wgs =7-h-G-y =3142*5*139%69 = 1,507-10° H

OO6m1as pacyeTHas MIOMAIb CEYeHUs OOITOB:

4- Mg

W +F, +

&g = ma ;
S1:n:n

& | =max[(9611 + 142,2 + 4% 0/139) / 141,2; 1,507-10° /147,2] = 0,001023 m*

Juametp cedeHust 60iTa (MIMIUIBKA) C YIETOM KOPPO3HUH:

dye =20 MM
[Inomans ceweHns Oonta (IIMWIBKH) (IO BHYTPEHHEMY JHAMETPY PE3BOBI C yIETOM KOPPO3HH):

fs =0,225:10° M2
[Tnouians nonepeyHoro ceueHus: OOJITOB [0 BHYTPEHHEMY TUaMeTpy pe3bObl I MUHUMAIIBHOMY TUAMETPY CTEPIKHS:

Ay =n-fy =8%022510° =0,001800 m?

Pacuém o6onmos(mununex):

YcnoBue mpoyHOCTH OONTOB:

A, <A,

0,001023 M < 0,001800 m?
YciaoBue MPOYHOCTHU BBINIOJTHEHO

Pacuém nanpasxncenuii nepeozo ¢nanya:

PaBHOzelicTBYONIAs 1aBIEHHS HA BHYTPCHHEH MOBEPXHOCTH (hiIaHIa:

Hp =0785B% p =0785%104°*034 = 2887 H

IInedo momenTa JJIA CHUJIbI HD ((i)HaHL[LI HUHTCrpaJIbHOI'O TUIIA, WU APYTUE, paCCUUTBIBACMbIC aHaJ'IOFI/I‘IHO)Z

hp = C-ETEL =(190-104-14)/2 =36 M

PaBHOnelcTBYIOIIAs AaBIEHUS:

H=0785G% p =0785*139°*034 = 5157 H

Paznuia mexay ob1iei paBHOIEHCTBYIOIIEH JaBJICHUS U paBHOACHCTBYIONICH Ha BHYTPEHHEH MOBEPXHOCTH (IIaHIIA:
Hy=H-Hp =5157-2887 =2270H

PagmansHOE paccTosTHHE OT peaKIuy MPOKIAaIKA 10 OOITOBOM OKPYKHOCTH:

hy = % =(190-139)/2 = 25,5 MM

IInedo JJIL Harpy3Ku HT (I/IHTCl"paJ'H)HI)IC q)HaHIII)I, a TaKXX€ UHbIC, paCCUUTBLIBACMbIC aHEU'IOl"I/I‘IHO)Z

hy = %[C ; E +h.;-,} =1/2* [(190 - 104) / 2 + 25,5] = 34,25 MM

Harpyska Ha npoknaaky (pa3HuIa MeXy IPOEKTHOH O0JITOBOH Harpy3Koi M paBHOJEHCTBYIOIIECH AaBIEHUs), B pacuér-
HBIX:

Hp="W,-H =9%11-5157 = 4454 H
Bonrosoit unrepan:

By - 7T _3142%100/8 = 74,61 Mu
1

HomunanbsHeIil quametp 6onra:

Wzmj} Jluct
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a=dy =20 MM
Koadpumment 6onToBOTO MHTEpBaa:

Bgp = max {1; Bs } =max{1; (74,61 / (2* 20 +21))**} =1,106

2-a+t
X, =EL =14/3 = 4,667
En
Koa¢ppuuunent
h, = ﬂ =(104*3)"* =17,66 Mm
h
Ky =— =275/17,66 = 1,557
hl:l
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):
F =0,5643
Pacuernpie k03¢ HUITEHTHI:
F
e = . =0,5643 /17,66 =0,03195 1/mm
a
g2 = 230/104 =2,212
E
2
T= K”-d+8.55248 Igk)-1 (2,212%* (1 + 8.55246*1g 2,212) — 1)/ ( (1.0472 + 1.9448 * 2,212%) * (2,212 - 1)) = 1,431
(10472 +1 9442 K4 (K -1
2
U= K7 +8.55246 1gK) -1 =(2,212% * (1 + 8.55246 * 1g 2,212) — 1) / (1.36136 * (2,212 - 1) * (2,212 -1)) = 2,853

1 36136 -(Kz -1 K-1y
Koa¢pduuunent nanpspkennii (Tabnuma 4.16.5):

s V =0,02682
= Koadpduument d i mHTErpabHbIX (IIaHIEB:
=
§ d=%-hn ‘g4 =2853/0,02682 * 17,66 * 3 =0,1691-10"
3 ;
= L= t-etl +t_ =(21*0,03195 + 1)/ 1,431 + 21*/ 0,1691-10* = 1,715
d
\S MoOMEHT nHepLuu ceueHus QIiaHna npy u3ruode (MHTerpagbHble (GIIaHipbl ¢ BTYIKOM):
>
=4 L-g® k-
8 I= 00874 L g ho ‘B _0g74+1,715% 3% 17,66 % 104/0,02682 = 0,9241-107 m*
K
z
= Guyg=05(gg+g;)  =05*@+14) = 8,5 Mm
= Ay =D.5-|:;-“-‘-,—E:) =0.5* (230 — 104) =63 MM
)
e
E Taxk kak t_ng,
§ A, = AL =63 MM
m
By = =21 MM
g "
8 1 B 1 [B =(63* 21%) * [1/3 - 0.21 * *(1- =0,1537-10°
¢ 3 E E (63 * 21%) * [1/3-0.21 * (21/63) * (1 ,
o Kﬁ.B={*é'*A EB)' —-U-El'[r]' 1'5'{?} 1/12 * {21/ 63})] M
) A A
[&]
=
E[ Cp= = 27,5 MM
= DDG =ng =8,5 Mmm
5
=1
©
< g Jucr
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4
DDG]_I 1 {DDG} =(27,5*8,5°) * [1/3—-1.05* (8,5/27,5) * (1 - :9,1487-10'9

1
Kep=I0p Dipl|=-105 -— .
(1 2] E:c DG) 3 [Cc 192 | Cq 1/192 * {8,5/ 27,5}%)] M

[TonspHeIii MOMEHT ceueHus (uaHna (MHTerpaitbHble (QIanpl, IIocKue (GIaHIpbl ¢ BTYIKOH):

I, =K g +Kop =0153710° +0.1487-10° = 0,1538:10° "

KommoHeHT IpoeKTHOro MOMEHTa Ha (DIaHIle, KaK pe3ynbTaT ACHCTBUS BHEITHETO M3THOAIOIET0 MOMEHTA W/HITH OCEBOH
CHUTBL:

I h —A4*0* 07 . * 108 107 :5,12H
MDE=4'ME'[ :||: o :|+FA'hD 4*0%*/[0,9241-10" /(0.3846 * 0,1538:10™ + 0,9241-10

)] * [36 / (190 — 2 * 36)] + 142,2 * 36 M
03846 -1, +1 | [C-2-hy,
Koa¢ppuuumeHt MmomeHTa 11 pacueTa CBOOOIHBIX KOJIELL:
FS =1
Wzrubatommii MOMEHT B PacYETHBIX YCIOBUAX (BHYTPEHHEE aBIICHHE):

=3317H

I, =||:(1—1D ‘hp +Hyp by +Hg -hs)-E'sc +MDEJ'FS| = |((2887 * 36 + 2270 * 34,25 + 4454 * 25 5) * 1,106 + 5,12) * 1| "

Koapduuunent nanpsoxennit (Tabnuua 4.16.5):
f=1
HpOILOJ’IBHHe HAIMPs’)KCHUA BO BTYJIKC, B paC‘IéTHBIX YCIOBUAX:
_foM,
Tl el E
Ycnosue MIPOYHOCTH:
BgSminfl 5.83,:255, |

=1*331,7/(1,715* 14** 104) = 9,487 MIla

minfl 5-5;,2.5-3, 1 =min{L5*130,2; 25~ 148} = 1953 MIla

9,487 MIla < 195,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJHEHO
PannanbHble HanpshkeHust BO (uiaHIe, pacyETHHIC YCIOBHS:

(133 t-e+1)-MM,
B = e =(1.33*21*0,03195 + 1) * 331,7/ (1,715 * 212 * 104) = 7,979 MIla
YcnoBue mpoYyHOCTH:
Sg 28
7,979 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJTHEHO

K? 12K
2

Vo= L .[u_ﬁﬁg45 +5 T169 . ] =1/(2,212-1) * (0.66845 + 5.7169 * 2,212° * 1g 2,212 / (2,212° - 1)) = 2,596
E-1

2
_ET+ = (22122 +1)/ (22122~ 1) = 1,514
Ki-1
KacarenbHble HanpsoKeHUs BO (iaHIle, pacu€THbIC YCIOBHUS:
YWl
S3p = 3 a
t¢-B
YcnoBue mpoYyHOCTH:
Ao 28
6,695 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJTHEHO

- Z-8g =2596*331,7/(21** 104) - 1,514 * 7,979 = 6,695 MIla

S HER - (9487 +7,979)/2 = 8733 MITa
2
YCHOBHQ HquHOCTI/I:

Ag+a
ZHOUR can
8,733 MIla < 130,2 MIla, ¥Yc/ioBHe MPOYHOCTH BBHINOJTHEHO

SHHET = (9487 +6,695)/2 = 8,091 MITa
2

JIuct
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VYcnoBue npo4yHOCTH:
ayg +a
- S S

8,091 MIla < 130,2 MIla, Yc/10BHe NPOYHOCTH BBHINOJIHEHO
bonroBas Harpyska B yCIOBHSIX MOHTaa:

W,

L = [@] ‘Byg = (0001023 +0,001800) /2% 1472 = 2,078:10° H

Wzrubatommii MOMEHT B yCIOBUSAX MOHTaXka (BHyTpEHHEE JTaBIICHHE):

_ W, [C-G) By F

€ 2
HpOIlOJ'ILHLIe HaHpH)KeHI/IH BO BTyJ'IKe, B yCJ'IOBI/IHX MOHTAaXxa.

=2,078-10° *(190-139)* 1,106 *1/2 = 5861 H m

f M,
SH =_—_ % =1+*5861/(1,715*14°*104) = 167,6 Mlla
L-gi B
Ycnosue Npo4HOCTH:

Sy <min{l. 5 8g ;25 Sy )

min{l 5.8 125 -8 =min{L5*1633;25* 183} = 245 MTla

167,6 MIla < 245 MIla, ¥Yc/i0BHe NPOYHOCTH BBINOJHEHO
PannanbHble HanpsDKEHUS BO (pIIaHIIe, YCIIOBHS MOHTAXa:

[133-t-e+1)- M
SR = 2 =(1.33*21*0,03195 + 1) *5861 /(1,715 * 212* 104) = 141 MIla
L.t B
YcnoBue mpoYyHOCTH:
sy = S%
141 MIla < 163,3 MIla, YcjoBue NpoYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iiaHIe, yCIOBHS MOHTaXa!

¥ M,
Br=——-Z-8y =259 *5861/(21°*104)- 1,514 * 141 =118,3 MIla
t*-B
YcnoBue NpoyHOCTH:
BT =hg

118,3 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

SH SR - (1676 + 141) /2 = 154,3 MTTa
2
YcnoBue NpoyHOCTH:

Sg+a
% <38
154,3 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJHEHO
SHEST - (1676 +1183)/2 = 143 MIla
2

VYcnosue IIPOYHOCTHU:
SE+ET
T = ng

143 MIla £ 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BHINIOJIHEHO

Kecmkocmo ghranuya

- JUIsl paCYETHBIX yCJIOBUM:

KoadduureHT xKecTKOCTH A HHTETPATbHBIX (IAHIIEB:

Kr=0.3

[Nokazarens xecTkocTH (uiaHna (MHTETrpajbHbIE (IIaHIbl, paCIETHBIEC YCIOBHSA):
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52.14-W I,
I= 3 =(52.14 * 0,02682 * 331,7) / (1,715 * 1,818-10° * 3**0,3* 17,66) = 0,03119
L-Egy g0 Kg-h,
VcnoBue KeCTKOCTH:
J.<1.0
0,03119<1.0
YcioBue KECTKOCTH BHINOJHEHO
= IJId yCJ‘IOBI/Iﬁ MOHTaxa.:
[MTokazaTenpb xKecTKOCTH (uiaHna (MHTerpanbHble (GIaHIpbl, yCIOBUS MOHTAXA):

52.14-% M

I= 2

L 'E}.Tg'glil Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,5035<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

=(52.14 * 0,02682 * 5861) / (1,715 * 1,99-10° * 32*0,3* 17,66) = 0,5035

EJ1-2.00.00.000 PP
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Kpbimika DN100

Pacuér na npouynocts mo 'OCT P 52857.4-2007 u T'OCT P 52857.2-2007

UcxogHble AaHHbIe

ITapameTpbl KPBIIKH:

Marepuan:

TonmuHa CTEHKH, S1:

[TpnbaBka 111 KOMIIEHCAIIMN KOPPO3UH U SPO3HH, Cy!

09I2C (KI1245) Gr.
24 mMm

4 MM

[TpubaBka /1 KOMIICHCAIIMM MHHYCOBOTO JIOMYCKa, Cp: 0 MM

[TpubaBka TexHOIOTHYECKAS, C3:

CyMMa npru6aBoK K pacu€THOM TONIIMHE CTEHKH, C:

TonmuHa B MecTe NMPOKIIATKH, Sp:

TonuyHa BHE YIIJIOTHEHUS, S3!

0 MM
4 MM
22 MM
18 MM

Haumenpmmii auaMeTp Hapy»XHOH yTOHEHHOH yactu, Dy: 158 mm

Hapy>xHblii tuamerp Kpbiiku, D,
Ipoxnaaka:

Marepuain npoKIaaKu:

Tommuna, h,:

230 mm

CrinpajabHO-HaBUTAs C JIGHTON M3 HepiKaBeIoIe cTanu

3,2 MM

Hapyx#sriii quametp, Dy 0 149 mm

upuna, by:
KoaddunueHT Mpo4HOCTH CBapHOTO IIIBA!

':F'p =1

10 mMm

Pacuér B pacyéTHBIX YCJIOBUAX

YcnoBus HArpy:KeHHs:

PacuérHoe BHYTpeHHee n30bpITouHOE navienue, p: 0,34 Mlla

PacuyéTt napameTtpoB Kpbiwku no FOCT P 52857.2-2007

XapakmepucmuKku npoKIaoKu:

Wzmj} Jluct
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Tun 1 MaTepHan npo- Kosddumment Y nenbHOE naBne-  J[lomyckaemoe yniemnb- K050 du-LeHT Y CJ1I0BHBIN MO-

rank m HUe 00)KaTH HOC TaBJICHHE L 6ocaris K ITyITb COKaTHUS
ooy MI1a [q], MIla ., MIIa

CrinpaipHO-HABUTAS C 3 69 - - -

neHTON U3 HEprKaBerolel

cTamu

D¢ dexTrBHAs MUPUHA TPOKIIAIKH:

by = 10 MM

<
by = by o P 5150

b =150
by =32 /b m
IIpumeuanue: { ! W TPH .

Pabouwnii Hapy>XHBII THaMeTp MPOKIIAIKHU:

Dopg = 149mm

Cpennuit 3 QpeKTUBHBIA AUAMETP TPOKIIAIKH:

Do =Dgp—byp =149-10 = 139 Mmm

I[J'Iﬂ METAIINYCCKHUX U aCOOMETAIIIHISCKUX OPOKIAZIOK Yy, = 0.

Ceoilicmea mamepuana KpoluiKu
Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. npu temneparype T = 192 °C (pacuéTHbie ycIoBus):
[6]w= n*Min( Rex / n7; R / Ng; Raome / Npis Rpportone / Ny) = 1*min{1953/15;437,6/2,4; -/ —~/-}= 130,2 MIla
Monyne npogonsHOM ynpyroctu 1t Matepuana 0912C (KI1245) Gr. npu Temnepatype T = 192 °C:

Eo= 1,818:10° MIla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 192 °C:

«
&
g o= 0,126:10™ °C
i Jomyckaemsie HanpspkeHus 1yt Matepuana 091 2C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHbie ycaoBus):
O
E [G]ZOsz N*Min( Rey / 75 Rt / N5 Rinpaome / Ny Rpponone / Ny) = 1*min{245/1.5;440/2,4; -/ = 1 -}= 163,3 Mlla
= Monyns npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T = 20 °C:
= E®p= 1,99:10° MIIa
L§ Pacuémmnvie napamempol KpoluiKu:
=4
ol D
= Ky =—— =230/139 =1,655
@ T D
o) Tt
=
2
2 o 067 K2, [+855 12K, )-1]
A " s 3| =(0.67*(1,655%* (1 + 855 * Ig(1,655)) — 1)) / (1,655 — 1) * [1,655° - =
E [:K-Jql -13- K_EP —1+(1.857 K—Ep +13- [_1] 1+ (1.857 * 1,655% + 1) * (24 / 22)*]) 0,7283
2 N
oa Monyns npogonsHO# ynpyroctu mis marepuaia 0912C (KI1245) Gr. mpu Temmnepatype T =20 °C:
E®,= 1,99-10° MIla
s VYrnoBast HOAATIMBOCTD KPBILIKH:
&
= X
A Vip = Tm 3 =0.7283/(1,99-10°* 22°) =0,1969-10* °/H m
2 Ep 52
=)
=
=
Pacuém nazpysok:
= PaBHozelicTBytO1Ias AaBIACHUS:
ol <
i B
% g JIucr
é - EI[-ZOOOOOOO PP 151
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Q,=0785 D% -p = 0785* 139°*034 = 5157 H

Vcunue Ha IMMPOKJIaAKE B paC‘{éTHI)IX YCJI0BUSIX, HCO6XO[[I/IMO€ JJIsL O6€CH€‘{€HI/I$I TepMETUIHOCTU:
Fp=%-Dg by mfp| = 3142%130%10%3%(034) = 4454 H

Ycunue, He00X0IUMOE IS CMATHS TIPOKIIAAKH TP 3aTSIKKE:

Pogw=057-D by duee = 05%3,142*%139%10%69 = 1,507-10° H

I L] L]
N=¥n+¥s+¥p b " +yy b

Koaddpunmentsr xxéctrocTn 1 GIaHIEBOTO COCAUHEHMS C KPBIIIKOH, HArpy>KEHHOT'0 BHYTPEHHUM JaBICHHEM:

= 0+0,1539-10° + 0,1969-10" * 2552+ 0,1254-10* * 255% = (0,5198-10° mm/H

Vn—(¥p 8 +¥yp H-b

n
Pacuérnas Gonrosast Harpy3Kka IpH 3aTsDKKE, HE0OXoanMast ISl TepPMETH3aLUH B PACUETHBIX yCIOBHAX:

w=1- = 1-(0—(0,1254-10" * 15,01 + 0,1969-10* * 25,5) *25,5)/0,5198-10° = 1,591

Pep=o-Qp+Rp =1501%5157+4458 = 1,266:10* H

CyMMmapHasi iomap ceueHus 60aToB (IIMHUIICK) IO BHYTPEHHEMY AHAMETPY PE3bObl MIIH CEYCHHIO HANMEHBIIIETO Jna-
Merpa:

— . g 2
Ag=n-fe = §%022570° =0,001800 m

PacuérHas 601TOBast HArPY3Ka MPH 3aTSHKKE, He0OXoauMast st 00XKaTHsI IPOKIIa KU U MUHUMAJIbHOTO HA4albHOTO HATSI-
JKEHUS 0OJITOB:

Py = max [PDEM; 04 A -[c]é”] = max{1,507-10°; 0.4 * 0,001800 * 230 = 1,656:10°} = 1,656-10° H

Pac4yéT KpbIWwKK Ha NPpOo4YHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

Koadduruent ociaabnenus st JHUI, He UMEromx oTBepeTrii Ko = 1.0

Temneparypa ¢nanua (kosbla), ty: 192 °C

o]
= ﬂuuum U KpwvliiKu ¢ O0ONOJIHUMESIbHBIM KpaeeviM MOMEHMOM, HAZCPYIHCEHHbIE U3~
=
= ObIMOYUHBIM Od6NIeHUEM
§ PaBHOz€EHCTBYIOIAs NAaBIICHUS:
Ef x-D2
é Qu=p- 4““ = 0,34*3,142*139%/4 =5159 H
8| + :
;f a0 g0 g0 _ 1/(0+0,1539-10° % 2,18:10° /2,101-10° + (0,1254-10™ * 1,99-10°] = 1,785~106
2 T Ve - £ 4 Vo B + Vg W[ p2 T 181810° +0,1969-10° * 1,99-10°/ 1,818-10° ) * 25,59 H/mMm
o g Eg Fup
E Harpy3ka oT TemnepaTypHbIX edopMarimii:
2 1,785-10° * (0,126-107* * 22 *
(192 -20°C) + 0,126-10"** =
5 Q=1 b frgr-200C) g by - 2000)- o ) [t - 20%C]) = 2av e 200y 1,377-10°
= t ? ? ? ? ® ® 0,1333-10° * (22 + 24) * o
= 1333
5 (170 — 20°C))
ccss’ Pacuérnas 60J‘ITOBa$I Harpyska Inpu 3aTsKKeE, HeOGXOﬂI/IMaH JJIA reépMeTrU3aluu B paC‘léTHLIX YCJIOBUAX:
q %0, +R 1,591 * 5157 + 4454 = 1,26610°
— A n _ _ 4
= Pey = max {m-Q +R. -0 } =max{ 1 501 * 5157 + 4454  1,377-10" = (-1112) }= 1,266-10" H
S = I t
E BonroBast Harpy3ka B pac4€THBIX YCIIOBHSIX:
= 5
Q M 1,656:10° + (1—1,591) * 5157 + =1,763-10
s PR =Pt 4 fl-w)Q, +3, = ey ( ) .
5
= PEP
=— =1,763-10°/ 5159 =34,18
. U
ol -
Elo
% g JIuct
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D
143y | —— -1
Den =0.41*[(1+3*34,18*(190/139 1))/ (190 /

K-IS =041 D » 139)]1/2 = 2,179
Den
HapyImeHno yciaoBre IIPUMEHHMOCTH PACYETHBIX (POPMYIL:
A% cnnt
Dp
B 5TOM ciTydae monpaBoYHbIH KO3()QHUIUEHT I TOMYCKAEMOTO JTaBICHHUS:
2.2
K, -
s —c)’ =22/[L+ (L+ (6*[24-4]/1397)]] = 0,9478
I+, 1+|6-
Dp

,Z[OHYCKaeMOC JaBJICHHUC!

2
[0]= o [o] @ K, =(124-4]/[1*2179*139])"* 1302 *1*09478 = 0,538 MIla
Kq K Dp

0,538 MIla > 0,34 MIla
3akiroueHue: Y cJa0BHe POYHOCTH BBINOJIHEHO

ﬂnuma U KpbliiKU, HACPYIHCECHHblE U30bIMOYHBIM OABICHUEM

PacuérHast ToIIMHA CTCHKH C Y4ETOM MPUOABOK:

P
sp+io=Ks Ky Dp- ————+0C =2179*1*139 *(0,34/[1*130,2*0,9478])? + 4 = 19,9 Mmm
? o[ K,

19,9 Mmm <24 MM
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

D
K,=08 (—2 -1  =08*[190/130 1]*? = 0,4846
Dl:l'[.

P i
Fe Fg

[,j] [G]EIZI
PacuérHast TONIIMHA KPBIIIKK B MECTE YINIOTHEHHS C YIETOM MPHUOABOK:
Sop +c=max{1{? af

21,83 MM <22 MM
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

. 5
K,=08 {D—3—1 =0.8*[190/158 - 1] = 0,36
]

Pacuérnas TOJIIIMHA BHC 30HbI YIIJIOTHCHUSA C y‘léTOM HpI/I6aBOKZ

& = max = max{1,763-10°/ 130,2; 1,656-10°/163,3} = 0,001354 m?

0é
0 -EIJ}+ ¢ =max{0,4846 * 0,001354"%; 0.6 * 0,001354 / 139} + 4 = 21,83 MM
CIT.

' 0.6
S3p + 0 = max {K? -@;D—-dﬂ}+ ¢ =max{0,36 * 0,001354"%; 0.6 * 0,001354 / 158} + 4 = 17,25 MM

2

17,25 MM <18 MM
3akimodyeHre: Y CJIOBUE MPOYHOCTH BBITIOJTHEHO

EJ1-2.00.00.000 PP
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daanneBoe coequuenue DN5S0

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 6ontoBol okpyxHOocTH, C: 125 MM
Jdannble nepBoro ¢guaHna (KoJabla):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa daanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapy>xHblii iuamerp ¢uanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

Mrynep UC, O3 DNS50
09I"2C (KI1245) Gr.
09I"2C (KI1245) Gr.
160 mm

19 MM

4 mm

0 MM

48 MM

18 MM

0 MM

14 mm

14 mm

5 MM

09I"2C Gr.I'OCT 19281
09I2C (KI1245) Gr.
160 mm

17 mm
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CymMma npu6aBok, c: 4 Mmm

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 48 mm
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 22,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 5,5 mm

TonmuHa MUITHHAPAYECKON YaCTH BTYIKH, Zo: 5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 14 MM
Panunyc nepexona, r: 5 mMm
Hnuabku:

Marepuan: 35X

Hapyx#sriii auamerp, dp: 16 MM
KonnuecTso, n: 4

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripaiibHO-HaBHUTAasI C JICHTOW M3 HEPIKABEIOIIEH cTanu
Tommuna, h,: 3,2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buytpennuii nuamerp, IG: 74 MM
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe pacTsaruparoiiee ycunue, F: 1500 H
PacuérHerii usrubaronmii MoMeHnt, M: 282,8 Hm

PacuérHoe BHyTpeHHee n30pITOuHOE naBienue, p: 0,34 Mlla
PacuérHas TemMnepaTtypa JIeMEHTOB COCAMHEHHS:

Temneparypa ¢manna (kossia), ty: 192 °C
Temnepatypa ¢uanna (konbLa), ty: 192 °C

Temneparypa 6ostoB (umnunex), ts: 170 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)

Jormyckaembie HanpspkeHUs it Mateprana 35X npu remnepatype T = 170 °C (pacuérable ycnoBHs):

Sp=min{R® / N0, R’ / Ngzo; Re / N1y Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 5)=  141,2 MIla

Monyns nmpomoibHON yrnpyroctu A marepuana 35X npu temneparype T = 170 °C:
Es= 2,062:10° MIla

Koadpduument nuneitnoro pacmupenus Juist marepuana 35X npu temmeparype T = 170 °C:

as= 0,1232:10™ °C

Jonyckaemble HanpspkeHus Ut Matepuana 35X npu tremnepatype T = 20 °C (pacuérHble yciIoBus):

S.=min{Re2 / nrzg; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npoJonbHO# ynpyrocty juia Mmatepuana 35X npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexncnozo nemenma aanya 1 IllImyyep UC, O3 DN50

Jomyckaembie Hanpspkenus 1y Matepuana 091 2C (KI1245) Gr. npu temnepatype T = 200 °C (pacuéTHbie yCIOBHS):

Snor= MIiN( Rex/ Ny Ry / Ng) = min{194/1,5; 440/ 2,4}= 129,3 MIla

Jonyckaemble Hanpspkenus 1 Marepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):

Sngr= Min( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

EJ1-2.00.00.000 PP

155




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2

Jlonyckaembie Hanpspkenus 1yt Mateprana 091 2C Gr.'OCT 19281 npu tremmnepatype T = 192 °C (pacuéTHbie yCIOBUA):

Sn02= 149 MIla

Jomyckaemsre HanpspkeHus i Matepuana 0912C Gr.'OCT 19281 npu remnepatype T = 20 °C (pacuéTHbIe yCIOBHUS):

Snz= 183 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jonyckaemble Hanpspkenus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 192 °C (pacuérHble ycIoBus):

Sier= Min( Rex / Nty Rpn?® / ng) = min{195,3/15; 440/2,4)= 130,2 MIIa
Monyns npononeHO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. npu temnepatype T =192 °C:

E;= 1,818:10° Mlla

Koa¢pduuument muneitnoro paciupenus 1uist martepuaia 0912C (KI1245) Gr. npu temmneparype T = 192 °C:

o= 0,126:10* °C

Jonyckaemble Hanpsokenus 1 Matepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononpHO# yapyroctu s Matepuana 091 2C (KI1245) Gr. mpu Temneparype T = 20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. npu temneparype T = 192 °C (pacuéTHbie ycIoBus):

St2= MiN( Rex/ nt; R / ng) = min{195,3/15; 440/2,4)= 130,2 MIla
Monyns npononbHO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. mpu temnepatype T = 192 °C:

E,= 1,818:10° Mlla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 192 °C:

a,= 0,126:10* °C
Homnyckaembie Hanpspkenus 1t matepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€THble ycioBus):

Sgo= mMin( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyne npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T = 20 °C:

E®,= 1,99:10° MIla

Pacuémmuvie napamempul nepeozo granya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
BE=E+2Z.¢c =48+2*4 =56 mm
JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
gp=gp—°¢ =14-4 =10 Mmm
Bospimmii quamMmeTp KOHNYECKON BTYJIKH C Y4€TOM KOPPO3HH:
g1=g;—-¢ =14-4 =10mm
Tonmmua ¢naHna, ¢ y4eToM KOppO3nu:

t=t-g; =19-0 =19 Mm

Pacuémmnvie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
E=EB+2.c =4+2%4 =56 Mmm
JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gy =gp-¢ =5-4=1mm
Bonpmmii quaMeTp KOHUYECKON BTYJIKH C Y4€TOM KOPPO3HHU:
gi=g;—-¢ =14-4 =10mm
TonmuHa ¢naHna, ¢ y4eToM KOPpO3HH:
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t=t-c; =17-0 =17 mMm

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruent, m poxarus, y, foe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTanu

upwrHa, nconb3yemast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3MOXKHOM
KOHTaKTHOW IMUPUHBI MPOKIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

by =% =65/2 =3,25 MM

JlnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MTPOKIAIKHU:
Eciu by < 6 MM, G paBHO cpeHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHN YEPEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

3= =(87 + max{48; 48; 74}) / 2 = 80,5 MM

M= @ =(87-74)/12 =6,5 MM

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

by =% =6,5/2 =325 MM

JlnaMeTp OKPY>KHOCTH MPHIIOKCHHS PEAKIIUU CO CTOPOHBI MTPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpefiHEMY AHMaMETPy KOHTaKTUPYIOIIEH MOBEPXHOCTH MPOKIAIKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIUPHHA TPOKIIAIKH:

by <6

0 =(87 + max{48; 48; 74}) / 2 = 80,5 MM

MM

by ecnu
=3,25 Mm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast 6osiTOBast HATPY3Ka JJISl pACYETHBIX YCIOBUH (7151 HECAMOYIIIIOTHSIOIIAXCSI IPOKITAIOK):
W, = 0785 G p+2bm-Gomep =0785%805°*034+2%325%3142*80,5*3*0:34 = 3406 H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, =1500H

CXUMAONTIMH Harpy3KaMu IpeHeOperaroT, i B 3TOM ciiydae Fa mpupaBHUBaETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =2828Hwu

W =nb Gy =3142%325%805%69 = 5,671-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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Wo+F, +
a A o bt 3 2
A = max - —2 | =max[(3406 + 1500 + 4 * 282,8 / 80,5) / 141,2; 5,671-10" 1147,2] =0,3853-10° m
a
b

Is} Shg

Juametp ceueHust 60aTa (ILIMMIBKU) C y4ETOM KOPPO3HUHU:

dpe =16 Mm
[Inomans cewenns O6onTa (IMUIBEKH) (IO BHYTPEHHEMY JHAMETPY PE3BOBI C yIETOM KOPPO3HH):

fs =0,144-10° m?
HJ‘IOIlIaL[L r[onepeqﬂoro CCUCHUA 60J‘ITOB I10 BHyTpeHHeMy I[I/IaMepr pe3L6LI NiIn MI/IHI/IMaJ'ILHOMy )maMepr CTep)KHSIZ

Ay =n-f, =4%014410° = 0,576:10° m*

Pacuém o6onmos(uununex):

YcnoBue mpoYHOCTH OOJITOB:

A, <A,

0,3853:10° M*<0,576:10° M®
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TABJICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:
Hp =0785-B% . p =0785%56°*0,34 =837 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-&1 —(125-56-10)/2 =295 Mm

PaBHOzelCTBYIOIAs NaBIICHU:

H=07850%.p =0785%805*034 =1730 H

Paznnma Mexxy oO1iei paBHOIECHCTBYIOMICH TaBICHHS U paBHOICHCTBYIONICH HAa BHYTPEHHEH MOBEPXHOCTH (praHma:
Hpy=H-Hp =1730-837 =892,6 H

PagmansHOE paccTosTHHE OT peaKIuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:

C-G

hg = - =(125-8055)/2 = 22,25 mm

IInewo nns Harpys3ku Ht (uHTErpanbHbIe (IaHIb, a TaKXKe HHBIE, PACCYUTHIBAEMBIE aHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIla Mexay MPOeKTHOM OONTOBON HATPY3KOW U PaBHOJIEHCTBYIOIIEH NaBIeHUs), B pacuéT-

HBIX:

+h,:-,} =1/2 * [(125-56) / 2 + 22,25] = 28,38 MM

H o= WD —-H =3406-1730 = 1677 H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tnametp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Bgp = max {1; N } =max{l; 98,17/ (2 * 16 + 19))**} = 1,387

2-a+t
x_=BL =10/10 =1
=4
En
Koadpurment

JIuct
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h, = fE-gD =(56 * 10)** = 23,66 MM

X, = =18/2366 =0,7606
hl:l
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F=0,8975
Pacuernsie K03 HUITMECHTEI:
F
g = . =0,8975/ 23,66 =0,03793 1/mm
a
Ko = 160/56 = 2,857
E
2
T= K q+485524 lgk)-1 (2,857 * (1 + 8.55246*1g 2,857) — 1)/ ( (1.0472 + 1.9448 * 2,8572) * (2,857 - 1)) = 1,241
il 0472 +1 D448 -sz (K -1
2
7= K d+8.55246 IgK) -1 = (2,8572* (1 + 8.55246 * |g 2,857) — 1) / (1.36136 * (2,857~ 1) * (2,857 - 1)) = 2,153

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,5528

Koa¢pduument d muis mHTETrpaibHbIX (IIaHIEB:

a=2 h, g2  =2,153/0,5528 * 23,66 * 10° =0,921810°
v
toe+l  t

L=

+-— =(19*0,03793 + 1) /1,241 + 19°/0,9218-10° = 2,131
d
MoMeHT nHepuuu ceueHus IiaHna npy U3rude (MHTerpaibHble (IIAHIBI C BTYIKON):

2
o 00874 Logg ho B 0874+ 2,031+ 10 % 2366 %56 /05528 = 0,4465-107 "

«
5 K
=
; Guyg=05(gy+g;)  =05*(10+10) =10 mm
= Ap=05-(A-E) =0.5* (160 — 56) =52 MM
= Taxk xak = we
; P =
= = Ag 52 mm
1)
= By = =19 Mmm
2 4
= 311 Eg 1 |Bg =(52* 19°%) * [1/3-0.21 * (19/52) * (1 - _ T L4
= Km=[ﬁA'EB)' E-U-El'[a} I_E{H 1/12 * {19/ 52)")] =0,9156:107 m
ol
2 Cp=h =18 MM
=
) Do =0 =10 mm
= D g
3
A 4
E: 3 ) 1 Dog 1 Dpp =(18 * 10%) * [1/3—1.05* (10 /18) * (1 — =(-0,4495-1 0
j} Kep=F¢c Dps) 5-1-'3'5' T, ) 1'@' T, 1/192 * {10/ 18})] ) m*
s y y
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
é I, =K g +Kp =09156107 +(-04495-10°) =0,8707-107 w*
E KoMmoHeHT IpoeKTHOro MOMeHTa Ha (hJIaHIe, KaK pe3ysbTaT JAeHCTBUS BHEITHET0 H3rHOAr0ero MOMEHTa H/UITH OCEBOM
) CHJIBL:
=
5
ol <
i B
% E Jluct
o
2| 3 EJ1-2.00.00.000 PP 159
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M, = 4'ME'[ +Fs -hp )1+ 2057 (125 2% 20,5)] + 1500 * 29,5

03846 I, +I | |[C-2 hyp
Koadduument momenTa 1 pacdera CBOOOIHBIX KOJICI:

Fo =1

W3rnbaromunii MOMEHT B pac4ETHBIX YCIIOBUSX (BHyTpEHHEE aBICHHE):
M, =|[Hp hp +Hy -hy +Hg hg)-Bsp +M,, ) F5| g
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):

f=1
HpOHOJ’ILHLIe HaIps>KEHUs BO BTYJIKC, B paC‘IéTHLIX YCJIOBUAX:
£,
H=T 73 - = 1*454,4 /(2,131 *10°* 56) = 38,08 MIla
L-gi B

Ycnosre Npo4YHOCTH:
Spfminfl 53,2538, |

minfl 5.8, ,25-8, 1 =min{L5+1302;25*1293} = 1953 MIla

38,08 MIla < 195,3 MIla, ¥Yc/i0BHe MPOYHOCTH BbINOJHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:

(133 t-e+1)-MM,
3g = R = (1.33* 19 * 0,03793 + 1) * 454,4 / (2,131 * 19 * 56) = 20,66 MIIa
1.
YcnoBue NpoyHOCTH:
A S8
20,66 MIla < 130,2 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJHEHO

2
Y = L 084245 +5 7160 w =1/(2,857 - 1) * (0.66845 + 5.7169 * 2,857% * Ig 2,857 / (2,857 — 1))
K-1 K?-1
]
_ET+1 = (2,857 + 1)/ (2,857~ 1)
Ki-1
KacatenpHble HanpskeHUS BO (hiIaHIle, pacuéTHBIE yCIOBHUS:
¥ M,
Sr = T g - Z-3p =1959*4544/(19°*56)-1,279 * 20,66 = 17,61 MIla
t_ .
YcnoBue MIPOYHOCTH:
S 28

17,61 MIla < 130,2 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

dg +3g

2
YcnoBue NpoyHOCTH:

= (38,08 +20,66) /2 = 29,37 MIla

Sg+a
“HIVR cae
29,37 MIla < 130,2 MlIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

SEHET - (3808 +17,61)/2 = 27,85 MIla
2
YcnoBre nNpoYyHOCTH:

mqsﬁ

27,85 MIla < 130,2 MIlIa, ¥YcjioBHe NPOYHOCTH BbINOJHEHO
BonroBast Harpy3ka B yCIOBHSIX MOHTaXka:

We

= [ﬂ} By = (0,385310° +0,576:10°)12*1472 =7,075-10° H
2

M

I } [ hy, } =4*282,8%* [0,4465-107 /(0.3846 * 0,8707-107 + 0,4465-107  =333,2H

=|((837 * 29,5 + 892,6 * 28,38 + 1677 * 22,25) * 1,387 + 3332) * =454,4

Hwm

=1,959

=1,279
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Wzrubaromuii MOMEHT B YCIIOBHSIX MOHTaXa (BHYTPEHHEE JaBJICHUE):

W, - (C-3) By Fs
E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!

=7,075-10* * (125-80,5) *1,387*1/2 = 2184 Hm

£ M,

=__ & =1%2184/(2,131*10°*56) = 183 MIla
L-giB

Ycnosue Npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

mjn{l G- ng (25 Sng} =min{15 * 163,3; 2.5 * 163,3} = 245 MIIa

183 MIla < 245 MlIla, ¥Ycii0BHe TPOYHOCTH BHINOJTHEHO
PannanbHble HaNpsDKEHUS BO (pIIaHIIe, YCIIOBHS MOHTAXa:

[133-t-e+1)-M,
Sg = - =(1.33*19*0,03793 + 1) * 2184 / (2,131 * 19> * 56) = 99,29 MIIa
Lt B

YcnoBue npoyHOCTH:
PR S0

99,29 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BBHITIOJTHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

¥ M,
By =——-Z-3g =1950*2184/(19°*56) - 1279*99,29 = 84,67 MIla
t-B
VYcnosue MIPOYHOCTH:
BT =hg

84,67 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHHER - (183+99.20) /2 = 141,2 MTTa
2
YCHOBI/IC HquHOCTI/I:

Sg+ig
— L3
141,2 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

Hgtdr (183 +84,67) /2 = 133,9 MIla
2
YcnoBue MIPOYHOCTH:

Sg it
Ti B

133,9 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- JUIsl pacYETHBIX YCIOBUI:

Koadpunmenr sxecTkocTH U1l HHTETPAIBHBIX (JIAHIIEB:

Kr=0.3

HOKa3aTeJ‘IL KECTKOCTHU (bnaHua (I/IHTGFpEU‘IbHLI@ (1)J'[aHIH>I, paC‘IéTHBIe yCJ‘IOBI/IH)Z
5214 W I,

I= 2 = (52.14 * 0,5528 * 454,4) [ (2,131 * 1,818-10° * 10°* 0,3 * 23,66) = 0,04762

L-Ey, gy Kg by

YCJ'IOBI/Ie JKECTKOCTH.

J.<1.0

0,04762<1.0

Yci0BHe JKECTKOCTH BBINNOJIHEHO

= IJIA yCJ‘IOBI/Iﬁ MOHTaxa.:

INokazarens xecTkocTH (uiaHna (MHTErpatbHbIe (IaHIpbl, yCIOBUS MOHTAXA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,2091<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 % 0,5528 * 2184) / (2,131 * 1,99-10° * 10?* 0,3 * 23,66) = 0,2091

Pacuém nanpaxcenuii 6mopozo ¢pnanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:
H, =0785.B* p =0785*56°*034 =837 H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFH‘IHO)Z

hp = C-B-81 —(125-56-10)/2 =295 Mm

Paznuna Mexxay oOrieit paBHOICHCTBYIOIIEH JaBIeHUS U paBHOCHCTBYIOIIEH HAa BHYTPEHHEW IIOBEPXHOCTH (pJIaHIIa:

Hy=H-Hp =1730-837 =892,6 H
IIneyo AJIsL Harpy3Ku HT (HHTGFpaJ‘IBHBIe (1)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJIOFI/I‘{HO)I

21 2
Koadduument 6oxroBoro uHTEpBaNa:

hp = l [C B +h.3} =1/2 * [(125-56) / 2 + 22,25] = 28,38 MM

Egp = max {1; Bg } =max{1; (98,17 / (2 * 16 + 17))¥}} = 1,415

2-a+t
X, = Bl =10/1 =10
2o
Koa¢ppuuunent
h, =.JB g, =(6*1)" =7483 Mm
h
iy = = =22,5/7,483 = 3,007

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F =0,2805

PacuerHbie K03 HUIICHTEHI:
F

g = h_ =0,2805/7,483 =0,03749 1/mm
[}

Ko = 160/56 = 2,857
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (2,857% * (1 + 8.55246*1g 2,857) — 1)/ ( (1.0472 + 1.9448 * 2,857%) * (2,857 — 1)) = 1,241

_ K0 +8.55246 1K) -1
1.36134 -[:K2 - K-1
KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

d= % ‘h, -g2  =2,153/0,003385 * 7,483 * 12 =0,4761-10° m°

A) =(2,857%* (1 + 8.55246 * Ig 2,857) — 1) / (1.36136 * (2,8572— 1) * (2,857 — 1)) =2,153

3
tetl + t_ =(17 *0,03749 + 1)/ 1,241 + 17%/ 0,4761-10° = 2,352

d
MoMeHT uHepIuHy cedeHus (uIaHna Npyu n3rnde (MHTerpaabHble (UIAHIBI C BTYJIKON):

L=
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2
o DOET4 L -gh -ho B - 0874 %2352 1% 7,483 %56 /0003385 = 0,2545-107 i

v
Gug=05(gy+g;)  =05*(@1+10) =55 Mu
&g =035-[4-E) =0.5* (160 - 56) =52 MM
=
Taxk kak t_GWE,
By =Ag =52 Mm
By = =17 Mmm
4 7
1 B 1 |B =(52*17%) * [1/3-0.21* (17/52) * (1 — =0,6764-10
_ w3l _ ) E | |1_ ) kB
K= {*“*A EB) 7021 [H] I-= {H} 112 % {171 52)] Nz
Cp= =22,5 MM
Do =ng =5,5 MM
4 9

1 D 1 D =(22,5*55% * [1/3-1.05* (5,5/22,5) * (1 — =0,287-10
Koep = E:E 'D%t‘r)' —-105 | =P2 | |1-— 1 % 1192 * {55/ 22.5}")] 4

3 Cp 102 | C, M

[MonspHelii MOMEHT ceueHus uanna (MHTerpaitbHble (QIaHpl, IIockue (GIaHIpl ¢ BTYIKOI):

Iy =K u5 +Kop =06764107 +028710° =0,6792:107 m*
KommonenTt MIPOCKTHOI'O MOMCHTA Ha (I)J'IaHI_IC, KaK pe3yiibTaT Z[efICTBPIfI BHCHIHETO I/I3FI/I6aIOH_[€FO MOMEHTA W/MIIA 0CEBOI
CHIJIBI:

Mo = d.Me. I . hr +Fs -h =4*2828%*[0,2545-107 1(0.3846 * 0,6792-107 + 0,2545-107 =293,8 H

Wzrubaromuii MOMEHT B pacYETHBIX YCJIOBHSX (BHYTpPEHHEE IaBICHHE):

= |((837 * 29,5 + 892,6 * 28,38 + 1677 * 22,25) * 1,415 + 293,8) * = 417,4
M-:.=||:(HD'hD+HT'hT+HG'hG)'BSC +MDEJ'FS|1| Hum

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

f=1
HpOHOJ’IBHBIe HaIps’)KEHUA BO BTYJIKC, B paC‘{éTHBIX YCIOBUAX:

oM,
HTT 7 _
L-gi B
VYcnosue MIPOYHOCTH:
SgSminfl 5-3,:258, |

=1*417,4/(2,352* 10 *56) = 31,69 MIla

mjn{l SBg 25 -Sm} =min{15*130,2; 2.5 * 149} =195,3 MIla
31,69 MIla < 195,3 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
PainanbHble HanpspKeHust BO (uiaHIle, pacyETHbIC YCIIOBHS:

(133 t-e+1)-M,
dg = T2 E =(1.33* 17 * 0,03749 + 1) * 417,4 / (2,352 * 17°* 56) = 20,26 MIla
pe .
VcioBue IIPOYHOCTHU:
Sp €85
20,26 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJTHEHO

K? 1zK
2

Vo= L .[u_ﬁﬁg45 +5 T169 . ] =1/(2,857 - 1) * (0.66845 + 5.7169 * 2,857° * Ig 2,857 / (2,857~ 1)) = 1,959
E-1

2
_E7+1 = (2,8572+ 1)/ (2,857 — 1) =1,279
K*-1
KaCaTCHBHBIe HaHpH)}(eHI/IH BO Q)HaHHe, paCIJéTHble yCHOBI/IH:
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T oM

=]

3 = T g -Z-8g =1959*417,4/(17**56) - 1,279 * 20,26 = 24,61 MIla
te .

YcnoBue npoyHOCTH:

dp =8

24,61 MIla < 130,2 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJIHEHO

dg +3g

2
Ycnosue Npo4YHOCTH:

= (31,69 +20,26) /2 = 25,98 MIla

Hgta
“HIVR cae
25,98 MIla < 130,2 MIla, Yc/10BHe NPOYHOCTH BBHINMOJIHEHO

SHHET = (3160 +24,61)/2 = 28,15 MITa
2
Ycnosue Npo4YHOCTH:

mqsﬁ

28,15 MIla < 130,2 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJIHEHO
W3rubaronuii MOMEHT B YCIIOBUSX MOHTaXa (BHYTPEHHEE JaBIICHHUE):
W, [C-G) By Fy
g 2
[IpomonbHbIC HANPSDKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXA!

=7,075-10* *(125-80,5)*1,415*1/2 = 2228 Hw™m

£,

H=——
L-gi B
YcnoBue NpoyHOCTH:

Sy <min{l. 5 8g ;25 Sy )

=1*2228/(2,352* 10°* 56) = 169,2 MIla

min{l 5.8 125 8, =min{L5*1633;25* 183} = 245 MTla

169,2 MIla < 245 MIla, YcJjioBue MPOYHOCTH BHINOJHEHO
PaauanbHbie HanpsDKeHUs BO (biaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)- M,
g = 3 =(1.33* 17 * 0,03749 + 1) * 2228/ (2,352 * 17* *56) = 108,2 MIla
L-t*-B
YcioBue MpovYHOCTH:
PR S0
108,2 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BBINOJHEHO
KacarenpHple HanpshkeHUS BO (praHIle, YCIOBUS MOHTaXa:

i -I'u'Ig

dr = 3 - Z.3p =1,959*2228/(17°*56) - 1,279 * 108,2 = 131,4 MIla
t“-B
YcnoBue NpoyHOCTH:
Br = ng
131,4 MIla < 163,3 MIla, Yc/jioBue NPOYHOCTH BHINOJHEHO
SHHER - (1602+1082)/2 = 138,7 MITa
2

YcnoBue npoyHOCTH:

3 b= +3 B
—— =3
138,7 MIla < 163,3 MIla, Yc/joBue NPOYHOCTH BHINOJHEHO

SHHET - (1602 +1314)/2 = 150,3 MIla
2
YcnoBue npoyHOCTH:
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mqsk

150,3 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJTHEHO
YciioBre NPOYHOCTH BHINOJIHEHO

Kecmxocmo ¢hnanuya

- JUIsl paCYETHBIX yCIIOBUM:

[okazartenp xkecTKOCTH (IaHIa (MHTErpabHbIC (IAHIBI, PACUETHRIC YCIOBHS):
214V M

I= = = (52.14 * 0,003385 * 417,4) / (2,352 * 1,818-10° *12*0,3*7,483) = 0,07674

L-Ey g0 Kg h,

YcnoBue )KeCcTKOCTH:

J.<1.0

0,07674<1.0

YcaoBue KECTKOCTH BbINIOJHEHO

- JUIsl YCIIOBUM MOHTaXa:

[Mokazarenp xecTKoCTH (iaHIa (MHTErPANTbHBIC (IIAHIBI, YCIOBHUS MOHTAXA):

52.14-W I
I= 3 £ = (52.14 * 0,003385 * 2228) / (2,352 * 1,99-10° * 1°* 0,3* 7,483) = 0,3743
L-Ey.-g0 Kgr-h,
YcnoBue )XECTKOCTH:
J.<1.0
0,3743<1.0
YcioBue KECTKOCTH BbINOJHEHO
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daanuesoe coequaenne DN50-Rc1/2

PacuéT Ha npo4yHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 6ontoBol okpyxHOocTH, C: 125 MM
Jdannble nepBoro ¢guaHna (KoJabla):

CMEXHBIH 311EMEHT:

Marepuain CMEKHOTO 2JEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennnii nuametp ¢uania, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapyxus1ii anamerp dnanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

[Matpy6ox DN50
09I2C Gr.I'OCT 19281
09I"2C (KI1245) Gr.
160 mm

17 Mmm

4 mm

0 MM

48 MM

22,5 Mm

5,5 Mm

5 MM

14 mm

5 MM

0912C Gr.I'OCT 19281
09I2C (KI1245) Gr.
160 mm

21 MM

Wzmj} Jluct
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CymMma npu6aBok, c: 4 Mmm

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 21 MM
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 22,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 1,5 Mm

TonmuHa MUINHAPIYECKON JaCTH BTYJIKH, go: 18,5 Mmm

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 27,5 Mm
Pagunyc nepexona, r: 5 MM
HImnabku:

Marepuain: 35X

Hapyx#sriii auamerp, dp: 16 MM
KonnuecTso, n: 4

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buytpennuii nuamerp, IG: 74 MM
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe cxxumaroiee ycunue, F: OH
PacuérHelii usrubaromuii Momenr, M: OHwM

PacuérHoe BHyTpeHHee n30pITouHOE naBienue, p: 0,34 Mlla
PacuérHas TemMnepaTtypa JIeMEHTOB COCAMHEHHS:

Temneparypa ¢nanna (komnsna), ty: 192 °C
Temnepatypa ¢uanna (konbLa), ty: 192 °C

Temneparypa 6ostoB (umnunex), ts: 170 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)
Jomyckaemble HanpspkeHUs i Mateprana 35X npu remnepatype T = 170 °C (pacuéTHble ycnoBHs):

Sp=min{R’ / N0, R’ / Ngzo; Re / N1; Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 5)=  141,2 MIla
Monynb mpomoibHON yrpyroctu A marepuana 35X npu temneparype T =170 °C:

Es= 2,062:10° MIla

Koadpduument nuneitnoro pacmupenus Juist marepuana 35X npu temmeparype T = 170 °C:

as= 0,1232:10™ °C

Jonyckaemble HanpspkeHus Ut Matepuana 35X npu tremnepatype T = 20 °C (pacuérHble yciIoBus):
S.=min{R:% / nrz0; Ry / Nggo; R / ny}=min (590/4; 736/5; 590/ 1,5)= 147,2 MIla

Monyns npofonbHO# ynpyrocty Juia Matepuana 35X npu temneparype T =20 °C:

E®= 2,15-10° Mlla

Ceoiicmea mamepuana cmexncnozo rnemenma aanya 1 llampyoox DN5O
Jonyckaembie Hanpspkenus s Matepuana 091 2C Gr.'OCT 19281 npu remmnepatype T = 200 °C (pacuéTHbie yCIOBUS):

Sno1= 148 MIla
Jonyckaemble Hanpspxenus 1 Marepuana 091 2C Gr.'OCT 19281 npu remneparype T =20 °C (pacu€rHble ycIOBuS):

Spgi= 183 MITa
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2

Jlonyckaembie Hanpspkenus 1yt Mateprana 091 2C Gr.'OCT 19281 npu tremmnepatype T = 192 °C (pacuéTHbie yCIOBUA):

Sn02= 149 MIla

JHomyckaemsre HanpspkeHus i Matepuana 0912C Gr.'OCT 19281 npu temnepatype T = 20 °C (pacuéTHbIe yCIOBuUs):

Snz= 183 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jonyckaemble Hanpspkenus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 192 °C (pacuérHble ycIoBus):

Sier= Min( Rex / Nty Rpn?® / ng) = min{195,3/15; 440/2,4)= 130,2 MIIa
Monyns npononeHO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. npu temnepatype T =192 °C:

E;= 1,818:10° Mlla

Koa¢pduuument muneitnoro paciupenus 1uist martepuaia 0912C (KI1245) Gr. npu temmneparype T = 192 °C:

o= 0,126:10* °C

Jonyckaemble Hanpsokenus 1 Matepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononpHO# yapyroctu s Matepuana 0912C (KI1245) Gr. nmpu temmeparype T =20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. npu temneparype T = 192 °C (pacuéTHbie ycIoBus):

St2= MiN( Rex/ nt; R / ng) = min{195,3/15; 440/ 2,4)= 130,2 MIla
Monyns npononbHO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. mpu temnepatype T = 192 °C:

E,= 1,818:10° Mlla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 192 °C:

a,= 0,126:10* °C
Homnyckaembie Hanpsbxenus i Matepuana 091 2C (KI1245) Gr. npu remnepatrype T = 20 °C (pacu€THble ycioBus):

Sgo= mMin( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyne npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T = 20 °C:

E®,= 1,99:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
BE=E+2Z.¢c =48+2*4 =56 mm
JlnameTp BTYJIKH C y4ETOM KOPPO3uM (11711 PIIaHIIEB, TPUBAPHBIX BCTHIK):
gp=gp—°¢ =5-4 =1 Mm
Bonpmmii qraMeTp KOHMYIECKOH BTYJIKH C YI€TOM KOPPO3HU:
g1=g;—-¢ =14-4 =10mm
TonmmuHa (hraHIa, ¢ y9eTOM KOPPO3HH:

t=t-g; =17-0 =17 Mmm

Pacuémmnvie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
E=B+2.c =21+2*4 =20 MM

JuameTp BTYIIKH C Y4E€TOM KOPPO3UH (IUist (pIaHIeB, IPUBAPHBIX BCTHIK):
En=8p—°¢ = 185-4 =145 mm

BoJbIumii [uaMeTp KOHUYECKOM BTYJIKU C yIETOM KOPPO3HUH:

g1=g;-¢ =275-4 =23,5Mm

TommuuHa (QIaHLA, C y9ETOM KOPPO3HH:
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t=t-c; =21-0 =21 mm

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruent, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTanu

upwrHa, nconb3yemast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3MOXKHOM
KOHTaKTHOW INUPUHBI MPOKIIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

by =% =65/2 =3,25 MM

JlnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MTPOKIAIKHU:
Eciu by < 6 MM, G paBHO cpeHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHN YEPEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

0= =(87 + max{48; 21; 74}) / 2 = 80,5 MM

M= @ =(87-74)/12 =6,5 MM

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

by =% =6,5/2 =325 MM

JlnaMeTp OKPY>KHOCTH MPHJIOKCHUS PEAKIIUH CO CTOPOHBI ITPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpefiHEMY AHMaMETPy KOHTaKTUPYIOIIEH MOBEPXHOCTH MPOKIAIKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIUPHHA TPOKIIAIKH:

by <6

0 =(87 + max{48; 21; 74}) / 2 = 80,5 MM

MM

by ecnu
=3,25 Mmm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast 6osTOBast HArPY3Ka JJIsl pAaCYETHBIX YCIOBUH (7151 HECAMOYTIIIOTHSIOIIAXCSI POKITAIIOK):
W, = 0785 G p+2bm-Gomep =0785%805°*034+2%325%3142*80,5*3*0:34 = 3406 H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, =0H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYITIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =0HwMm
W =nb Gy =3142%325%805%69 = 5,671-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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W, +F, + 5 Wgs 5
A = max 2 : = max[(3406 + 0+ 4*0/80,5)/141,2; 5,671-10* 1 147,2] = 0,3853-10" ™
b

Is} Shg

Juamerp ceuenus 6oira (IIMUIBKU) C y4ETOM KOPPO3HH:

dpe =16 Mm
[Inomans cewenns O6onTa (IMUIBEKH) (IO BHYTPEHHEMY JHAMETPY PE3BOBI C yIETOM KOPPO3HH):

fs =0,144-10° m?
HJ‘IOIlIaL[L r[onepeqﬂoro CCUCHUA 60J‘ITOB I10 BHyTpeHHeMy I[I/IaMepr pe3L6LI NiIn MI/IHI/IMaJ'ILHOMy ZLI/IaMepr CTep)KHH:

Ay =n-f, =4%014410° = 0,576:10° m*

Pacuém o6onmos(uununex):

YcnoBue mpoYHOCTH OOJITOB:

A, <A,

0,3853:10° M*<0,576:10° M®
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoIeiicTBYOIAs TABJICHUS HA BHYTPCHHEH MOBEPXHOCTH (hIaHIA:
Hp =0785-B% . p =0785%56°*0,34 =837 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-&1 —(125-56-10)/2 =295 Mm

PaBHOzelCTBYIOIAs NaBIICHU:

H=07850%.p =0785%805*034 =1730 H

Paznnma Mexxy oO1iei paBHOISHCTBYIOIIEH JaBICHHS U PaBHOACHCTBYIONICH HAa BHYTPEHHEH MOBEPXHOCTH (praHma:
Hpy=H-Hp =1730-837 =892,6 H

PagmansHOE paccTosTHHE OT peaKIuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:

C-G

hg = - =(125-8055)/2 = 22,25 mm

IInewo nns Harpys3ku Ht (MHTErpanbHbIe (IaHIb], a TaKXKe HHBIE, PACCYNThIBAEMbIE AHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIla Mexay MPOeKTHOM OONTOBON HATPY3KOW U PaBHOJIEHCTBYIOIIEH NaBIeHUs), B pacuéT-

HBIX:

+h,:-,} =1/2 * [(125-56) / 2 + 22,25] = 28,38 MM

H o= WD —-H =3406-1730 = 1677 H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Bop = max {1; Bs } =max{1; (98,17 / (2 * 16 + 17))"%} = 1,415

2-a+t
¥ - Bl =10/1 =10
4
En
Koadpurment

JIuct
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h,=.B g, =G6*1D" =7483mm

K= =225/7483 =3,007
hl:l
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F =0,2805
Pacuernpie k03¢ HUITEHTHI:
F
B = . =0,2805/ 7,483 =0,03749 1/mMmm
a
Ko = 160/56 = 2,857
E
2
T= K q+485524 lgk)-1 (2,857 * (1 + 8.55246*1g 2,857) — 1)/ ( (1.0472 + 1.9448 * 2,8572) * (2,857 - 1)) = 1,241
il 0472 +1 D448 -sz (K -1
2
7= K d+8.55246 IgK) -1 = (2,8572* (1 + 8.55246 * |g 2,857) — 1) / (1.36136 * (2,857~ 1) * (2,857 - 1)) = 2,153

1 36136 -(Kz -1 K-
Koa¢pduument d muis mHTETrpabHbIX (IIaHLIEB:

a=3. h,-gi =2,153/0,003385 * 7,483 * 1° =0,4761-10° M
v
toed+l 7

= 4+—— =(17*0,03749 + 1)/ 1,241 + 17°/ 0,4761-10° = 2,352
T d
MoMeHT HHepIUH ceYeHus (IIaHIa Ipu U3rude (MHTerpabHbIC (IIAHIIBI C BTYIKOH):

2
o DOE74 L -g -ho ‘B 0g74%2,352+ 1% 7,483 %56 /0,003385 = 0,2545-107 wi*

v
o Gug=05(gg+g]  =05*(@1+10) =55 MM
[a~]
‘;f 3R=[|_j.|:ﬁ_B) =0.5* (160 — 56) =52 MM
8 =
2 Tak kax t_GWE,
=
=
) o= 4 =52 Mm
S LT
Bp=t =17 mm

¥ '
> 1 E 1 [B =(52* 17%) * [1/3 - 0.21 * (17/52) * (1 =0,6764:107
A Kup =&, B |—-021 | 22| 1- .28 . 4
! AR { A B) 3 [*&:‘j_ 12 |&, 112 * {171 52})] M
2
= Cr=h =22,5mm
% DDG =ng :5,5 MM
o
= "

. (C 3 ) 1 Do 1 Dog =(22,5*5,5%) * [1/3—-1.05* (5,5/22,5) * (1 - =0,287-10°
= KEep=Ec Dos ) §—1-55' . | 1‘@' . 1/192 * {55/ 22,5}")] o
K C C

[MonsipHbIif MOMEHT ceueHus uiaHna (MHTerpaibHble (QIIaHIbl, IUTOCKKE (IIaHIBI ¢ BTYIKOH):

% I, =K 45 +Kpp = 06764107 +0,28710° = 0,6792:107 m*
~ KomnoHeHT npoeKTHOTO MOMEHTa Ha (IIaHIle, KaK pe3yabTaT ACHCTBHS BHEITHETO H3THOAOIET0 MOMEHTA H/HUIIH OCEBOI
2 CHUJIBI.
&)
=
= I hy =4*0%*[0,2545-107 1(0.3846 * 0,6792-107 + 0,2545-107 =0H
= Mue=4'ME'[D_384ﬁ T +I}'[C—2-hD}+FA'hD )% [29,5/ (125 -2 * 295)] + 0 * 29,5 M

- Koaddunment MomeHTa U1 pacyera CBOOOTHBIX KOJICII:
=
el
Elo
% E Jluct

N Ke2]
gl EI[-ZOOOOOOO PP 171
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FS =1

M3rubaronuii MOMEHT B paCUETHBIX YCIOBHIX (BHYTPEHHEE JIABICHHE):

N, = ||I1—1 p-hp+Hy hy +Hg bl Bge +M,, ) F; | =|((837 * 29,5 + 892,6 * 28,38 + 1677 * 22,25) * 1,415 + 0) * 1

Koa¢ppuuunent nanpspxennit (Tabmuma 4.16.5):

f=1

[IponosbHbIE HANIPSKEHHS BO BTYJIKE, B PACUETHBIX YCIOBUAX:

_fM,
L-gi B

YcnoBue npoyHOCTH:

BgSminfl 5.83,:255, |

Sm =1%1236/(2,352*10°*56) = 9,386 MIla

min{l 5.3 ;2.5 8,,} =min{L5*1302;25*148} = 195,3 MIla
9,386 MIla < 195,3 MlIla, YcjioBHE IPOYHOCTH BBITIOJTHEHO
PanuanbHble HAaNpsHKEHUS BO (UIaHIE, PACYETHBIC YCIIOBUS:

(133 t-e+1)-MM,
E= L tz 5 =(1.33*17 *0,03749 + 1) * 123,6 / (2,352 * 172 56) = 6,001 MIla
YcnoBue mpoYyHOCTH:
Sg 28
6,001 MIla < 130,2 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

K? 12K
2

¥ = L .[u_ﬁﬁg45 +5 7169 - ] =1/(2,857 - 1) * (0.66845 + 5.7169 * 2,857° * Ig 2,857 / (2,857~ 1)) = 1,959
K-1

2
_ET+ = (28572 + 1)/ (2,857 1) =1,279
Ki-1
KacarenbHble HanpspKeHUs BO (IiaHIle, pacu€THBIC YCIOBHS:
YWl
S3p = 3 a
t¢-B
VYcnoBue mpoYyHOCTH:
S 2B
7,289 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BbINOJHEHO

-Z-8g =1959*123,6/(17** 56) 1,279 * 6,001 = 7,289 MIla

S HER - (9386 +6,001) /2 = 7,693 MITa
2
YCHOBI/IS HpO‘IHOCTI/I:

M{gﬁ

2
7,693 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO

SEHET - (9386 +7,289)/2 = 8,337 MITa
2
YCHOBI/IC HpO‘IHOCTI/I:

mqsﬁ

8,337 MIla < 130,2 MIla, ¥Yc/ioBHe NPOYHOCTH BbINOJHEHO
BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:

W
E 2

Wzrubaromuii MOMEHT B YCIIOBHSIX MOHTaXa (BHYTpEHHEE JJaBICHHE):

= {ﬁ} Bhg = (0.3853-10° +0,576-10%)12* 1472 = 7,075-10* H

Wg-(C—Gj-ESC-FS
g 2

HpOIIOJ'IBHBIe HaIps>KEHUA BO BTYJIKEC, B YCIIOBUAX MOHTAa)Xa:

=7,07510* * (125-80,5)*1,415*1/2 = 2228 Hm

=1236H

M
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fM,
=_ & =1%*2228/(2352*10°*56) =169,2 MIla

g =
L-gi B
YcnoBue npoyHOCTH:

Sy <min{l. 58 025 8,

mjn{l S5 S-Sng} =min{1.5 * 163,3; 2.5 * 183} = 245 MIla

169,2 MIla < 245 MIla, YcjoBue NPOYHOCTH BbINOJIHEHO
PanuanpHbie HanpsKeHUS BO (IIAHIIE, YCIOBHS MOHTAXKA!

133t e+1)- M,
Sp = - = (1.33 * 17 * 0,03749 + 1) * 2228 / (2,352 * 17°* 56) = 108,2 MIla
Lt“ B
YcnoBue npoyHOCTH:
Sy = St
108,2 MIla < 163,3 MIla, YcjoBHE MPOYHOCTH BHITIOJTHEHO
KacaTensHble HalpsoKeHHS BO (piIaHIIe, YCIOBUS MOHTaXa:

YoM
dr = 5 - Z-83g =1959*2228/ (17%*56) - 1,279* 1082 = 131,4 MIla
t“ B
YcnoBue npoyHOCTH:
BT =hg

131,4 MIla £ 163,3 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO

dg +3g

2
YcnoBue NpoyHOCTH:

=(169,2 +108,2) / 2 = 138,7 MIla

3 b= +3 B
—— %3
138,7 MIla < 163,3 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO

SEHET - (1602 +1314)/2 = 150,3 MITa
2
YcnoBue NpoyHOCTH:

mqsk

150,3 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
YciioBHE MPOYHOCTH BHIMOTHEHO

Kecmxocmo ghranuya

- JUIsl paC4ETHBIX yCIOBUM:

Koa¢pduumeHT xecTKOCTH U1l HHTETPaNIbHBIX (JIaHIIEeB:

KR =03

ITokazaresp xecTKOCTH (aHia (MHTerpaibHbIe (IIAHIbI, PACUETHBIC YCIOBHS):
J2.14-W M,

L -Ey g Kg b,
VcnoBue )KeCTKOCTH:
J.<1.0
0,02273<1.0
YcioBue KECTKOCTH BHINMOJHEHO

- 17151 YCJIOBUM MOHTaxa:
ITokazarens skecTKOCTH (uiaHna (MHTErpaabHbIe (hIaHIBI, YCIOBHS MOHTAXA):

= (52.14*0,003385 * 123, 352*1,818:10° *17*0,3*7,483) =
2.14 * 0,00338 3,6) /(2,3 P * 120 3) =0,02273

52.14'H'Mg
= 2
L-Eyg0-Kg by

VYcnoBue KecTKOCTH:
J.<10

I = (52.14 * 0,003385 * 2228) / (2,352 * 1,99-10° * 1>* 0,3 * 7,483) = 0,3743

EJ1-2.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

173




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19756.4

0,3743<1.0
YcnoBue KECTKOCTH BHINMOJIHEHO

Pacuém nanpascenuii 6mopozo ¢nanya:
PaBHOzeliCTBYIOIIAs JaBNICHHUS Ha BHYTPEHHEH OBEPXHOCTH (pIaHma:

Hp =0785.B% p =0785%29°*034 =2245H

[Tnewo momenTa utst cunbl Hp (praHs! HHTErpanbHOTO THIIA, WK IPYTHE, PACCIUTHIBAEMBIC AHAIIOTHYHO):

hyp = C-B-81 —(125-29-235)/2 = 36,25 mm

Paznnma Mexxy o01iei paBHOIEHCTBYIOIICH HaBICHAS U PaBHOACHUCTBYIONICH Ha BHYTPEHHEH MOBEPXHOCTH (prraHIa:

Hy=H-H[ =1730-2245 = 1505 H
Ilneuo JJI Harpy3Ku HT (I/IHTeraHLHLIe (bﬂaHHLI, a TaKXKC UHBIC, paCCUUTBLIBAEMbIC aHaJlOFI/I‘IHO)I

1[c-B
ho = —
T 2{ 2

Koadduument 6oxroBoro nHTEpBaa:

Bop = maxdl; Bs =max{1; (98,17 / (2 * 16 + 21))"*} = 1,361
2-a+t

+h.;-,} =1/2*[(125-29) /2 +22,25] = 35,12 mm

X, = Bl =235/145 =1,621
2n
Koadpdpuument
h, =.B g, =@* 14,5)"* = 20,51 Mmm
h
iy =— =225/2051 =1,097
hl:l
Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):
F=0,774
Pacuetnbie ko3 dunreHThI:
F
g = o =0,774/20,51 =0,03774 1/mm
Q
Ko =160/29 = 5,517
=]
2
T= K~ (14855246 1gK) -1 = (5,517%* (1 + 8.55246*Ig 5,517) — 1)/ ( (1.0472 + 1.9448 * 5,517%) * (5,517 - 1)) = 0,8177
(10472 +1 9442 K4 (K -1
2
I= Kd+s.05246 1gK) -1 = (5,517%* (1 + 8.55246 * Ig 5,517) — 1) / (1.36136 * (5,5172 - 1) * (5517 1))  =1,229

1 36136 -(Kg -1-E-1
Koadpduument nanpsoxennit (Tabmwma 4.16.5):

V =0,2141
Koadpduument d ms nHTErpadbHEIX (IIAHIICB:
a=2 h, ‘g5 =1229/0,2141*2051* 14,5 =0,247510* m®
v
te+l t?
L= +- =(21*0,03774 + 1)/ 0,8177 + 213/ 0,2475-10* = 2,566
d

MoMeHT uHepIuy cedeHus (uiaHIa Npyu n3rnde (MHTerpaabHble (UIAHIBI C BTYJIKON):

. 00874 -L-gh b, B
v

=0.0874 * 2,566 * 14,5 * 20,51 *29/0,2141 =0,13 1-10° m*
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G = 05 (En + El:' =05 * (14,5 + 23,5) =19 MM

Ag =|;|_5.|:1a.1_3) =0.5* (160 — 29) = 65,5 MM
=
Taxk kak t_ng'
b, =Ag = 65,5 MM
By = =21 MM
4
1 E 1 |B =(65,5* 21%) * [1/3—0.21 * (21/65,5) * (1 — _ 6 4
3 E E .
KAB={ﬁA'BB)' 04—l - =0 1/12 * {21/ 65,5}] =0,1614-107 m
3 by 12 |4y,
Ce.=h =22,5Mm
DDG =ng =19 mm
4
1 D 1 |[D =(22,5*19% * [1/3—1.05* (19/22,5) * (1 — =(-0,8503-10""
3 ot} D
KCD=E3|:'DDG)' -l | =l == 1/192 * {19/ 22,5}] ) M
3 C, 192 | C,

[MomnstpHbI MOMEHT cedeHus ¢uiaHna (MHTerpanbHbIe (BIaHIBl, IUTOCKKE (IaHIBI ¢ BTYIKOH):

I, =K +Kep =0161410° +(-08503-107) =0,7636:107 m*
KoMIMoHEeHT MPpOEKTHOTO MOMEHTA Ha (IiaHIle, KaK pe3ylbTaT JeHCTBHIS BHEITHETO H3rHOAIONIEro MOMEHTA H/HITH OCEBOi
CHIJIbI:

I h =4*0*/0,131-10° /(0.3846 * 0,7636:-107 + 0,131-10° =0H
Mne=4'ME'[ }[ D } [ (

+ F " h * * *
I/ISFI/I6aIOH.[I/II71 MOMCHT B paC‘IéTHBIX YCIOBUAX (BHyTpeHHee HaBHeHI/Ie):

= |((224,5 * 36,25 + 1505 * 35,12 + 1677 * 22,25) * 1,361 + 0) * 1 = 133,8
M, =[[(Hp hp +Hy -hy +Hg ) Bgg +M,, ) Fa| | 1€ | =k

Koapduuunent nanpsokenuit (Tabnuua 4.16.5):

f=1
HpOHOJ’IBHBIe HaIps’)KEHUA BO BTYJIKC, B paC‘{éTHBIX YCIOBUAX!

0,
L-giB
YCJ'IOBI/IG HpO‘IHOCTI/IZ

BgSminfl 5.83,:255, |

Sg =1*133,8/ (2,566 * 235°*29) = 3,255 MIla

minfl 585,258, ] =min{L5*1302;25*149} = 1953 MIla

3,255 MIla < 195,3 MIla, ¥Yc/ioBUe MPOYHOCTH BbINOJHEHO
PajmanbHble HaNPSOKEHUsE BO (DIIaHIle, PACUETHEIE YCIOBHS:

(133 t-e+1)-MM,
E= L i@ =(1.33*21*0,03774 + 1) * 133,8/ (2,566 * 212 * 29) = 8,374 MIla
YCJ'IOBI/Ie MIPOYHOCTH:
Ap 28
8,374 MIla < 130,2 MIla, ¥Yc/i0BHe NTPOYHOCTH BBINOJTHEHO

K? 12K
2

Y o= L .[u_ﬁﬁg45 +5T169 - ] =1/(5517 - 1) * (0.66845 + 5.7169 * 5,517* * I3 5,517 / (5,517°— 1)) = 1,119
E-1

]
_E7+1 = (55172 + 1)/ (55172~ 1) = 1,068
Ki-1
KaCaTeHI}HI}Ie HaHpH)KeHI/ISI BO Q)HaHIIe, pacqéTHBIe yCHOBI/IH:

JIuct
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¥ oM,
t4.B
YcnoBue npoyHOCTH:

dp =8

2,76 MIla £ 130,2 MIla, YciaoBue NpoYHOCTH BHINOJHEHO

3 = -Z-3p =1119*133,8/(212*29)-1,068 *8,374 = 2,76 MIla

dg +3g

2
Ycnosue Npo4YHOCTH:

=(3,255+8,374) /2 = 5,815 MIla

Hgta
“HIVR cae
5,815 MIla < 130,2 MIla, Yc/10BHe NPOYHOCTH BBHINMOJIHEHO

SHHST = (3255+276)/2 = 3,008 MIla
2
Ycnosue Npo4YHOCTH:

mqsﬁ

3,008 MIla < 130,2 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJIHEHO
W3rubaronyii MOMEHT B YCIOBHAX MOHTaXa (BHYTpPEHHEE aBJIcHHE):

i Wg-(C—G)-ESC F

e 2
IIpoonbHBIE HAIIPSKEHUS BO BTYJIKE, B YCIOBUAX MOHTaXa:

=7,075-10* *(125-80,5)*1,361*1/2 = 2142 Hw™m

£,

H=——
L-gi B
YcnoBue NpoyHOCTH:

Sy <min{l. 5 8g ;25 Sy )

=1*2142/ (2,566 * 23,5°* 29) = 52,12 MIla

min{l 5.8 125 -8 =min{L5*1633;25* 183} = 245 MTla

52,12 MIla < 245 MIla, ¥YcjioBUe MPOYHOCTH BbINOJIHEHO
PaauanbHbie HanpsDKeHUs BO (biaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)- M,
g = 3 =(1.33*21*0,03774 + 1) * 2142/ (2,566 * 21> * 29) = 134,1 MIla
L-t*-B
VYcioBue MpoOYHOCTH:
PR S0
134,1 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
KacarenpHple HanpshkeHUS BO (praHIle, YCIOBUS MOHTaXa:

¥
B =— S _Z.3p =1119*2142/(212*29)— 1,068 * 1341 = 44,19 MIla
t*-B
YcnoBue NpoyHOCTH:
BT =hg

44,19 MIla < 163,3 Mlla, ¥Yc/10BHE NPOYHOCTH BHITIOJTHEHO

ag +Hig

2
YcnoBue NpoyHOCTH:

=(52,12+134,1)/2 = 93,1 MIla

3 b= +a i
—— =3
93,1 MIla < 163,3 MIla, Yc/jioBue POYHOCTH BHINOJIHEHO

Sg+ir

2
YcnoBue npoyHOCTH:

=(52,12 + 44,19) / 2 = 48,16 MIIa
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mqsk

48,16 MIla < 163,3 Mlla, Yci1oBHe IPOYHOCTH BHITIOJTHEHO
YciioBre NPOYHOCTH BHINOJIHEHO

Kecmxocmo ¢hnanuya

- JUIsl paCYETHBIX yCIIOBUM:

[Mokazarenp xecTKOCTH (iaHIa (MHTErpabHbIC (TAHIBI, PACUETHBIC YCIIOBHS):
214V M

I= = =(52.14 * 0,2141 * 133,8) / (2,566 * 1,818-10° * 14,52* 0,3* 20,51) = 0,002476

L-Ey g0 Kg h,

YcnoBue )KeCcTKOCTH:

J.<1.0

0,002476 <1.0

YcaoBue KECTKOCTH BbINIOJHEHO

- JUIsl YCIIOBUM MOHTaXa:

[Mokazarens xecTKoCTH (utaHIa (MHTErpaIbHBIC (DIIAHIIBI, YCIOBHSI MOHTAXA):

52.14-W I
I= 3 £ =(52.14 * 0,2141 * 2142) / (2,566 * 1,99-10° * 14,5°* 0,3 *20,51) = 0,03621
L-Ey-gn-Kg-h,
YcnoBue )XECTKOCTH:
J.<1.0
0,03621<1.0
YcioBue KECTKOCTH BbINOJHEHO
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daannesoe coeqnuenne DN50-M33

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 6ontoBol okpyxHOocTH, C: 125 MM
JlanHbIe MepBoro (aHna (Koibua):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Buensist koppo3us ¢uiaHua, cs:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapyxus1ii anamerp dnanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

rynep TW DNS50
09I2C Gr.I'OCT 19281
09I"2C (KI1245) Gr.
160 mm

17 Mmm

4 mm

0 MM

48 MM

22,5 Mm

5,5 Mm

5 MM

14 mm

5 MM

0912C Gr.I'OCT 19281
09I2C (KI1245) Gr.
160 mm

21 MM

Wzmj} Jluct
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CymMma npu6aBok, c: 4 Mmm

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 33 Mmm
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 22,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 1,5 Mm

TonmuHa MUIHHAPIYECKON JaCTH BTYJIKH, go: 12,5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 21,5 Mmm
Pagunyc nepexona, r: 5 MM
HImnabku:

Marepuan: 35X

Hapyx#sriii auamerp, dp: 16 MM
KonnuecTso, n: 4

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buytpennuii nuamerp, IG: 74 MM
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe cxxumaroiee ycunue, F: OH
PacuérHelii usrubaromuii Momenr, M: OHwM

PacuérHoe BHyTpeHHee n30pITouHOE naBienue, p: 0,34 Mlla
PacuérHas TemMnepaTypa 3JIeMEHTOB COCANHEHHUSI:

Temneparypa ¢manna (kossia), ty: 192 °C
Temnepatypa ¢uanna (konbLa), ty: 192 °C

Temneparypa 6ostoB (umnunex), ts: 170 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)

Jormyckaemble HanpspkeHUs i Mateprana 35X npu remneparype T = 170 °C (pacuéTHble yeIoBHSA):

Sp=min{R® / N0, R’ / Ngzo; Re / N1y Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 5)=  141,2 MIla
Monynb mpomoibHON yrpyroctu A marepuana 35X npu temneparype T =170 °C:

Es= 2,062:10° MIla

Koapduument nuneitnoro pacmupenus Juist marepuana 35X npu remnepatype T = 170 °C:

as= 0,1232:10™ °C

Jonyckaemble HanpspkeHus Ut Matepuana 35X npu tremnepatype T = 20 °C (pacuérHble yciIoBus):
S.=min{R:% / nrz0; Ry / Nggo; R / ny}=min (590/4; 736/5; 590/ 1,5)= 147,2 MIla

Monyns npogonbHO# ynpyroctu qig Matepuana 35X npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexncrnozo nemenma aanya 1 IlImyyep TW DN50

Jonyckaembie Hanpspkenus s Matepuana 091 2C Gr.'OCT 19281 npu remmnepatype T = 200 °C (pacuéTHbie yCIOBUS):

Spr= 148 MITa

Jonyckaemble Hanpspxenus 1 Marepuana 0912C Gr.'OCT 19281 mpu remneparype T = 20 °C (pacué€rHble yCIOBUS):

Spgi= 183 MITa
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2

Jlonyckaembie Hanpspkenus g Mateprana 091 2C Gr.'OCT 19281 npu tremmnepatrype T = 192 °C (pacuérHbie yCIOBUA):

Sn02= 149 MIla

JHomyckaemsre HanpspkeHus i Matepuana 0912C Gr.'OCT 19281 npu tremneparype T = 20 °C (pacuéTHbIe yCIOBHUS):

Snz= 183 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jonyckaemble Hanpspkerus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 192 °C (pacuérHble yCIOBuUSs):

Sier= Min( Rex / Nty Rpn?® / ng) = min{195,3/15; 440/2,4)= 130,2 MIIa
Monyns npononeHO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. npu temnepatype T =192 °C:

E;= 1,818:10° Mlla

Koa¢pduuument muneitnoro paciupenus 1uist Marepuana 0912C (KI1245) Gr. npu temnepatype T = 192 °C:

o= 0,126:10* °C

Jonyckaemble Hanpsokenus 1 Matepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononbHO# ynpyroctu s Matepuana 0912C (KT1245) Gr. mpu temmepatype T =20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. npu temneparype T = 192 °C (pacuéTHbie ycIoBus):

St2= MiN( Rex/ nt; R / ng) = min{195,3/15; 440/2,4)= 130,2 MIla
Monyns npononbHO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. mpu temnepatype T = 192 °C:

E,= 1,818:10° Mlla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 192 °C:

a,= 0,126:10* °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 0912C (KI1245) Gr. npu temneparype T = 20 °C (pacu€tHble ycioBus):

Sgo= mMin( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyns nmpomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. mpu temmneparype T =20 °C:

E®,= 1,99:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
BE=E+2Z.¢c =48+2*4 =56 mm
JlnameTp BTYJIKH C y4ETOM KOPPO3uM (11711 PIIaHIIEB, TPUBAPHBIX BCTHIK):
gp=gp—°¢ =5-4 =1 Mm
Bonpmmii quaMeTp KOHHIECKOH BTYJIKH C YI€TOM KOPPO3HH:
g1=g;—-¢ =14-4 =10mm
TonmmuHa (hraHIa, ¢ y9eTOM KOPPO3HH:

t=t-g; =17-0 =17 Mmm

Pacuémmnvie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
BE=E+2.c =33+2*4 =41 MM

JluameTp BTYJIKH C y4eTOM KOppo3uH (1Jis1 (pIaHIeB, IPUBAPHBIX BCTHIK):
gp =gp-°¢ =125-4 =85mm

Bonpmmii quaMeTp KOHUYECKO! BTYJIKH C Y4€TOM KOPPO3HU:

g1=g;-¢ =215-4 =175Mm

Tonmuaa raHma, ¢ y4eTOM KOPPO3UHU:
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t=t-c; =21-0 =21 mm

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruenT, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTanu

MupwrHa, uconp3yeMast IS OTIpeieNIeH s 0a30BOi KOHTAKTHOM ITMPUHBI IPOKIIAIKH Yepe3 by, Ha OCHOBAaHUU BO3MOXKHOM
KOHTaKTHOW IMUPUHBI MPOKIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

by =% =65/2 =3,25 MM

JlnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MTPOKIAIKHU:
Eciu bg < 6 MM, G paBHO cpeiHeMY AMaMeTpy KOHTAKTHPYIOIIEH MOBEPXHOCTH MTPOKIIAIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHN YEPEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

0= =(87 + max{48; 33; 74}) / 2 = 80,5 MM

M= @ =(87-74)/12 =6,5 MM

bazoBas xoHTaKTHAS IIHUpUHA MPOKIAAKHU:

by =% =6,5/2 =325 MM

JlnaMeTp OKPY>KHOCTH MPHJIOKCHUS PEAKIIUH CO CTOPOHBI ITPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpefiHEMY AHMaMETPy KOHTaKTUPYIOIIEH MOBEPXHOCTH MPOKIAIKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIHPHHA TPOKIATKH:

by <6

0 =(87 + max{48; 33; 74}) / 2 = 80,5 MM

MM

by ecnu
=3,25 Mm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast 6osTOBast HArPY3Ka JJIsl pAaCYETHBIX YCIOBUH (7151 HECAMOYTIIIOTHSIOIIAXCSI POKITAIIOK):
W, = 0785 G p+2bm-Gomep =0785%805°*034+2%325%3142*80,5*3*0:34 = 3406 H
Benuuuna pacTsruparoiieil BHEIIHEH CUJIIBL:
F, =0H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =0HwMm
W =nb Gy =3142%325%805%69 = 5,671-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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W, +F, + 5 Wgs 5
Ao = tmax 3 : = max[(3406 + 0 + 4*0/80,5)/141,2;5,671-10* 1 147,2] = 0,3853-10" ™
h

Is} Shg

Juamerp ceuenust 6oira (IIMUIBKH) C y4ETOM KOPPO3HH:

dpe =16 Mm
[Inomans cewenns O6onTa (IMUIBEKH) (IO BHYTPEHHEMY JHAMETPY PE3BOBI C yIETOM KOPPO3HH):

fs =0,144-10° m?
HJ‘IOIlIaL[L r[onepeqﬂoro CCUCHUA 60J‘ITOB I10 BHyTpeHHeMy L[I/IaMepr pe3L6LI NIn MI/IHI/IMaJ'IbHOMy ):[I/IaMepr CTep)KHSIZ

Ay =n-f, =4%014410° = 0,576:10° m*

Pacuém o6onmos(uununex):

YcnoBue mpoYHOCTH OOJITOB:

A, <A,

0,3853:10° M*<0,576:10° M®
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TaBJICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:
Hp =0785-B% . p =0785%56°*0,34 =837 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-&1 —(125-56-10)/2 =295 Mm

PaBHOzelCTBYIOIAs NaBIICHU:

H=07850%.p =0785%805*034 =1730 H

Paznnma Mexxy o01iei paBHOIEHCTBYIOMICH TaBICHUSA U PaBHOACHUCTBYIOIICH Ha BHYTPECHHEH MOBEPXHOCTH (hIaHIA:
Hpy=H-Hp =1730-837 =892,6 H

PagnansHOE paccTosiHME OT PEeaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hg = - =(125-8055)/2 = 22,25 mm

IInedo nns Harpy3ku Ht (MHTErpanbHble (UIaHIlb], a TAaKXKe UHBIE, PACCYUTHIBAEMbIC aHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIla Mexay MPOeKTHOM OONTOBON HATPY3KOW U PaBHOJIEHCTBYIOIIEH NaBIeHUs), B pacuéT-

HBIX:

+h,:-,} =1/2 * [(125-56) / 2 + 22,25] = 28,38 MM

H o= WD —-H =3406-1730 = 1677 H
BonToBoit unTepBan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Bop = max {1; Bs } =max{1; (98,17 / (2 * 16 + 17))"%} = 1,415

2-a+t
¥ - Bl =10/1 =10
4
En
Koadpurment

JIuct
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h,=.B g, =G6*1D" =7483mm

K= =225/7483 =3,007
hl:l
Koa¢pduunent nanpspxkennit (Tabnuma 4.16.5):
F =0,2805
Pacuernpie k03¢ HUITEHTHI:
F
B = . =0,2805/ 7,483 =0,03749 1/mMmm
a
Ko = 160/56 = 2,857
E
2
T= K q+485524 lgk)-1 (2,857 * (1 + 8.55246*1g 2,857) — 1)/ ( (1.0472 + 1.9448 * 2,8572) * (2,857 - 1)) = 1,241
il 0472 +1 D448 -sz (K -1
2
7= K d+8.55246 IgK) -1 = (2,8572* (1 + 8.55246 * |g 2,857) — 1) / (1.36136 * (2,857~ 1) * (2,857 - 1)) = 2,153

1 36136 -(Kz -1 K-
Koa¢pduument d muis mHTETrpabHbIX (IIaHLIEB:

a=3. h,-gi =2,153/0,003385 * 7,483 * 1° =0,4761-10° M
v
toed+l 7

= 4+—— =(17*0,03749 + 1)/ 1,241 + 17°/ 0,4761-10° = 2,352
T d
MoMeHT HHepIUH ceYeHus (IIaHIa Ipy U3rude (MHTErpaibHbIC (DIAHIBI C BTYIIKOH):

2
o DOE74 L -g -ho B 0g74%2,352+ 1% 7,483 %56 /0003385 = 0,2545-107 wi*

v
o Gug=05(gg+g]  =05*(@1+10) =55 MM
[a~]
‘;f &g =05 [A-E) =0.5 * (160 — 56) =52 MM
2 =
2 Tak kax t_GWE,
=
=
) o= 4 =52 Mm
2 4T OR
Bp=t =17 mm

¥ '
> 1 E 1 [B =(52* 17%) * [1/3 - 0.21 * (17/52) * (1 =0,6764-10"
A Kup =&, B |—-021 | 22| 1- .28 . 4
! AR { A B) 3 [*&:‘j_ 12 |&, 112 * {171 52})] M
2
= Cr=h =22,5mm
% DDG =ng :5,5 MM
o
= "

. (C 3 ) 1 Do 1 Dog =(22,5*5,5%) * [1/3-1.05* (5,5/22,5) * (1 - =0,287-10°
= Eep=Fc Dosf §-1-95' = | 1-ﬁ' . 1/192 * {5,5/ 22,5}%)] M
2 C C

[MonsipHbIif MOMEHT ceueHus uiaHna (MHTerpaibHble (QIIaHIbl, IUTOCKKE (IIaHIBI ¢ BTYIKOH):

% I, =K 45 +Kpp = 06764107 +0,28710° = 0,6792:107 m*
~ KoMmnoHeHT npoeKTHOTO MOMEHTa Ha (IaHIle, KaK pe3yiIbTaT IeHCTBHS BHEITHETO U3THOAIOIETO MOMEHTA W/WIIH OCEBO
2 CHUJIBI.
&)
=
= I hy =4*0%*[0,2545-107 1(0.3846 * 0,6792-107 + 0,2545-107 =0H
= Mue=4'ME'[D_384ﬁ T +I}'[C—2-hD}+FA'hD )% [29,5/ (125 -2 * 295)] + 0 * 29,5 M

- Koaddunment MomeHTa U1 pacyeta CBOOOIHBIX KOJICII:
=
el
Elo
% E Jluct

N Ke2]
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FS =1

M3rubaroniyii MOMEHT B paCUETHBIX YCIOBUX (BHYTPEHHEE JIABICHHC):

N, = ||I1—1 p-hp+Hy hy +Hg bl Bge +M,, ) F; | =|((837 * 29,5 + 892,6 * 28,38 + 1677 * 22,25) * 1,415 + 0) * 1

Koa¢ppuuunent nanpspxennit (Tabmuma 4.16.5):

f=1

[IponosbHEIe HAIPSKEHHS BO BTYJIKE, B PACYETHBIX YCIOBHUAX:

_fM,
L-gi B

YcnoBue npoyHOCTH:

BgSminfl 5.83,:255, |

Sm =1%1236/(2,352*10°*56) = 9,386 MIla

min{l 5.3 ;2.5 8,,} =min{L5*1302;25*148} = 195,3 MIla
9,386 MIla < 195,3 MlIla, YcjioBHE IPOYHOCTH BBITIOJTHEHO
PanuanbHble HAaNpsHKEHUS BO (UIaHIE, PACYETHBIC YCIIOBUS:

(133 t-e+1)-MM,
E= L tz 5 =(1.33*17*0,03749 + 1) * 123,6 / (2,352 * 172 56) = 6,001 MIla
YcnoBue mpoYyHOCTH:
Sg 28
6,001 MIla < 130,2 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

K? 12K
2

¥ = L .[u_ﬁﬁg45 +5 7169 - ] =1/(2,857 - 1) * (0.66845 + 5.7169 * 2,857° * Ig 2,857 / (2,857~ 1)) = 1,959
K-1

2
_ET+ = (28572 + 1)/ (2,857 1) =1,279
Ki-1
KacarenbHble HanpsbKkeHUs BO (uiaHIle, pacu€THbIE YCIOBUS:
YWl
S3p = 3 a
t¢-B
VYcnoBue mpoYyHOCTH:
S 2B
7,289 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BbINOJHEHO

-Z-8g =1959*123,6/(17** 56) 1,279 * 6,001 = 7,289 MIla

S HER - (9386 +6,001) /2 = 7,693 MITa
2
YCHOBI/IS HpO‘IHOCTI/I:

M{gﬁ

2
7,693 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO

SEHET - (9386 +7,289)/2 = 8,337 MITa
2
YCHOBI/IC HpO‘IHOCTI/I:

mqsﬁ

8,337 MIla < 130,2 MIla, ¥Yc/ioBHe NPOYHOCTH BbINOJHEHO
BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:

W
E 2

Wzrubaromuii MOMEHT B YCIIOBHSIX MOHTaXka (BHYTpEHHEE JJaBlICHHUE):

= {ﬁ} Bhg = (0.3853-10° +0,576-10%)12* 1472 = 7,075-10* H

Wg-(C—Gj-ESC-FS
g 2

HpOIIOJ'IBHBIe HaIps>KEHUA BO BTYJIKEC, B YCIIOBUAX MOHTAa)Xa:

=7,07510* * (125-80,5)*1,415*1/2 = 2228 Hm

=1236H
M
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fM,
=_ & =1%*2228/(2352*10°*56) =169,2 MIla

g =
L-gi B
YcnoBue npoyHOCTH:

Sy <min{l. 58 025 8,

mjn{l S5 S-Sng} =min{1.5 * 163,3; 2.5 * 183} = 245 MIla

169,2 MIla < 245 MIla, YcjoBue NPOYHOCTH BbINOJIHEHO
PanuanpHbie HanpsKeHUS BO (IIAHIIE, YCIOBHS MOHTAXKA!

133t e+1)- M,
Sp = - = (1.33 * 17 * 0,03749 + 1) * 2228 / (2,352 * 17°* 56) = 108,2 MIla
Lt“ B
YcnoBue npoyHOCTH:
Sy = St
108,2 MIla < 163,3 MIla, Yc/joBue NPOYHOCTH BbINOJIHEHO
KacaTensHble HanpsoKeHHS BO (iIaHIIe, YCIOBUS MOHTAXA:

YoM
dr = 5 - Z-83g =1959*2228/ (17%*56) - 1,279* 1082 = 131,4 MIla
t“ B
YcnoBue npoyHOCTH:
BT =hg

131,4 MIla £ 163,3 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO

dg +3g

2
YcnoBue NpoyHOCTH:

=(169,2 +108,2) / 2 = 138,7 MIla

3 b= +3 B
—— %3
138,7 MIla < 163,3 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO

SEHET - (1602 +1314)/2 = 150,3 MITa
2
YcnoBue NpoyHOCTH:

mqsk

150,3 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
YciioBHE MPOYHOCTH BHIMOTHEHO

Kecmxocmo ghranuya

- JUIsl paC4ETHBIX yCIOBUM:

Koa¢hduumeHT xecTKOCTH Il HHTErPAIbHBIX (JIaHIIEB:

KR =03

ITokasaresp xecTKoCTH (tania (MHTerpaibHbIe (IIAHIBI, PACUETHBIC YCIOBHS):
J2.14-W M,

L -Ey g Kg b,
VcnoBue )KeCTKOCTH:
J.<1.0
0,02273<1.0
YcioBue KECTKOCTH BHINMOJHEHO

- 17151 YCJIOBHM MOHTaxa:
ITokazarens sxecTKOCTH (uiaHIa (MHTErpajibHbIE (IIAHIIBI, YCIOBUS MOHTAXA):

= (52.14*0,003385 * 123, 352*1,818:10° *17*0,3*7,483) =
2.14 * 0,00338 3,6) /(2,3 P * 120 3) =0,02273

52.14'H'Mg
= 2
L-Eyg0-Kg by

VYcnoBue KecTKOCTH:
J.<10

I = (52.14 * 0,003385 * 2228) / (2,352 * 1,99-10° * 1>* 0,3 * 7,483) = 0,3743
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0,3743<1.0
YcnoBue KECTKOCTH BHINMOJIHEHO

Pacuém nanpsascenuii 6mopozo ¢pnanya:
PaBHOzelicTBYIOIIAs JaBNICHNUS Ha BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

Hp =0785.B%.p =0785%41°¥034 = 4487 H

[Tnewo momenTa utst cunbl Hp (praHs! HHTErpanbHOTO THIIA, WK IPYTHE, PACCIUTHIBAEMBIC AHAIIOTHYHO):

hyp = C-B-8 —(125-41-175)/2 =33,25 mm

Paznnma Mexxy o01ei paBHOACHCTBYIOIIEH JaBICHHS U paBHOACHCTBYIONICH HAa BHYTPEHHEH IOBEPXHOCTH (hIaHma:

Hy=H-Hp =1730-4487 = 1281 H
Ilneuo JJI Harpy3Ku HT (I/IHTeraHLHLIe (bﬂaHHLI, a TaKXKC UHBIC, paCCUUTBLIBAEMbIC aHaJlOFI/I‘IHO)I

1[c-B
ho = —
T 2{ 2

Koadduument 6oxroBoro uHTEpBana:

Bop = maxdl; Bs =max{1; (98,17 / (2 * 16 + 21))"*} = 1,361
2-a+t

+h.;-,} =1/2*[(125-41) /2 +22,25] = 32,12 mm

X, = Bl =175/85 = 2,059
20
Koadpdpuument
h, = B g, =(41*85" =18,67 mm
h
iy =— =22,5/18,67 =1,205
hl:l
Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):
F=0,7195
Pacuetnbie ko3 dunreHThI:
F
g = o =0,7195/ 18,67 =0,03854 1/mm
1]
Ko = 160/41 =3,902
B
2
T= K”-d+8.55248 Igk)-1 (3,9022* (1 + 8.55246*1g 3,902) — 1)/ ( (1.0472 + 1.9448 * 3,902%) * (3,902 — 1)) = 1,025
(10472 +1 9442 K4 (K -1
2
7= K Q+8.55246 1gK) -1 =(3,9022 * (1 + 8.55246 * Ig 3,902) — 1) / (1.36136 * (3,9022 - 1) * (3,902 - 1))  =1,623

1 36136 -(Kg -1-E-1
Koaddunment nanpsoxenuii (Tabnuna 4.16.5):

V =0,1337
KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:
a=2 h, g2 =1,623/0,1337 * 18,67 * 8,5 =0,1637-10*
v
te+l t?
L= +— =(21*0,03854 + 1)/ 1,025 +21%/0,1637-10* = 2,33
d

MoMeHT uHepIuy cedeHus (uiaHIa Npyu n3rnde (MHTerpaabHble (UIAHIBI C BTYJIKON):

. 00874 -L-gh b, B
v

=0.0874*2,33*85*18,67*41/0,1337 = (,8424-107 wm*
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G e =05 (En +El:| =0.5* (8,5 + 17,5) =13 MM

&g =035-[4-B) =0.5* (160 — 41) =59,5 MM
=
Tax xax t_GWE,
A, = AL =59,5 Mmm
By = =21 MM
4
1 =] 1 |B =(59,5 * 21%) * [1/3-0.21* (21/59,5) * (1 — _ 6 4
3 B E .
KAB={$_,-,_-BB)- —-021 | 2 [ 1- = 112 {21/50.519] =0,1429:10° m
3 by 12 |4,
Cr=h =22,5Mm
DDG =ng =13 MM
4
1 D 1 |D =(22,5*13% * [1/3-1.05* (13/22,5) * (1 — =(-0,1349-10""
3 Dix D
Km:tt'DDt‘r)' ool | ==l 1192 * {13/ 22.5}] ) uit
3 O 92 |,

[MomnstpHbI MOMEHT cedeHus ¢uiaHna (MHTerpanbHbIe (BIaHIBl, IUTOCKKE (IaHIBI ¢ BTYIKOH):

I, =K g +Kpp =0142910° +(-01349-107) =0,1294-10° w*
KoMIMOHEeHT MPpOEKTHOTO MOMEHTA Ha (IIaHIle, KaK pe3yIbTaT ACHCTBHS BHEIIHETO H3THOAIOIIEro MOMEHTA H/HITH OCEBOi
CHIJIbI:

I h =4*0*[0,8424-107 [ (0.3846 * 0,1294-10° + 0,8424-107 =0H
Moe=4'ME'[ }[ D } [ (

+ F " h * * *
I/ISFI/I6aIOH.[I/II71 MOMCHT B paC‘IéTHBIX YCIOBUAX (BHyTpeHHee HaBHeHHe):

=|((448,7 * 33,25 + 1281 * 32,12 + 1677 * 22,25) * 1,361 + 0) *1 = 1271
M-:.=||:|:HD'hD+HT'hT+HG'hG)'BSC +MDEJ'FS| | Hum

Koapduuunent nanpsokenuit (Tabnuua 4.16.5):

f=1
HpOHOJ’IBHBIe HaIps’)KEHUA BO BTYJIKC, B paC‘{éTHBIX YCIOBUAX!

0,
L-giB
YCHOBI/IC HpO‘IHOCTI/II

BgSminfl 5.83,:255, |

Sg =1*127,1/(2,33*17,5°* 41) = 4,343 MIla

minfl 585,258, ] =min{L5*1302;25*149} = 1953 MIla

4,343 MIla < 195,3 Mlla, ¥Yc/10BHE POYHOCTH BBHITIOJTHEHO
PaauansHble HanpspDKeHUs BO (biaHIe, pacuéTHbIE YCIOBUSL:

(133 t-e+1)-MM,
R = L tz 5 =(1.33*21*0,03854 + 1) *127,1/ (2,33 * 212* 41) = 6,262 MIla
YcoBre IpoYHOCTH:
Ap 28
6,262 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJIHEHO

K? 12K
2

Y o= L .[u_ﬁﬁg45 +5T169 - ] =1/(3,902 - 1) * (0.66845 + 5.7169 * 3,902% * Ig 3,902 / (3,902° - 1)) = 1,477
E-1

2
_E7+1 = (39022 + 1) / (3.9022— 1) =1,141
K2 -1
KaCaTeHI}HI}Ie HaHpH)}(eHI/IH BO Q)HaHHe, pacqéTHlﬂe yCHOBI/IH:

JIuct
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¥ oM,
t4.B
YcnoBue npoyHOCTH:

dp =8

3,238 MIla < 130,2 MIla, Yc/10BHe NPOYHOCTH BBHINMOJIHEHO

3 = -Z-83p =1477*127,1/(21°*41)- 1,141 * 6,262 = 3,238 MIla

dg +3g

2
Ycnosue Npo4YHOCTH:

= (4,343 +6,262) / 2 = 5,303 MIla

quﬁ

5,303 MIla < 130,2 MIla, Yci10BHe NPOYHOCTH BBHINMOJIHEHO

dg+ir

2
Ycnosue Npo4YHOCTH:

= (4,343 +3,238)/2 = 3,79 MIla

mqsﬁ

3,79 MIla £ 130,2 MIla, YcjioBue MPOYHOCTH BHINOJIHEHO
W3rubaronuii MOMEHT B YCIIOBUSX MOHTaXa (BHYTPEHHEE JaBIICHHUE):

i Wg-(C—G)-ESC F

e 2
IIpoonbHBIE HAIIPSKEHUS BO BTYJIKE, B YCIOBUAX MOHTaXa:

=7,075-10* *(125-80,5)*1,361*1/2 = 2142 Hw™m

£,

H=——
L-gi B
YcnoBue NpoyHOCTH:

Sy <min{l. 5 8g ;25 Sy )

=1*2142/(2,33* 17,5 *41) = 73,22 MIla

min{l 5.8 125 -8 =min{L5*1633;25* 183} = 245 MTla

73,22 MIla < 245 MlIla, YcjioBUe MPOYHOCTH BHINOJIHEHO
PaauanbHbie HanpsDKeHUs BO (biaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)- M,
3p = = =(1.33*21*0,03854 + 1) * 2142/ (2,33 * 21° * 41) = 105,6 MIla
L-t*-B
YcioBue MpovYHOCTH:
PR S0
105,6 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
KacarenpHple HanpshkeHUS BO (praHIle, YCIOBUS MOHTaXa:

¥
Br=— E_= Bp = 1477%2142/ (217 * 41) - 1,141 %1056 = 54,59 MIla
t*-B
YcnoBue NpoyHOCTH:
BT =hg

54,59 MIla < 163,3 MIla, ¥YcjioBUe NPOYHOCTH BBINOJIHEHO

ag +Hig

2
YcnoBue NpoyHOCTH:

= (73,22 +105,6) /2 = 89,4 MIla

3 b= +a i
—— =3
89,4 MIla < 163,3 MIla, Yc/jioBHe POYHOCTH BHINOJIHEHO

Sg+ir

2
YcnoBue npoyHOCTH:

= (73,22 +54,59) /2 = 63,9 MIla

EJ1-2.00.00.000 PP
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mqsk

63,9 MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJHEHO
Ycii0BHe NPOYHOCTH BBINOJHEHO

Kecmxocmo ¢hnanuya

- JUIsl paCYETHBIX yCIIOBUM:

[Mokazarenp xecTKOCTH (iaHIa (MHTErpabHbIC (TAHIBI, PACUETHBIC YCIIOBHS):
214V M

I= = =(52.14 *0,1337 * 127,1) / (2,33 * 1,818-10° * 8,5°* 0,3 * 18,67) = 0,005168

L-Ey g0 Kg h,

YcnoBue )KeCcTKOCTH:

J.<1.0

0,005168 <1.0

YcaoBue KECTKOCTH BbINIOJHEHO

- JUIsl YCIIOBUM MOHTaXa:

[Mokazarens xecTKoCTH (utaHIa (MHTErpaIbHBIC (DIIAHIIBI, YCIOBHSI MOHTAXA):

52.14-W I
I= 3 £ =(52.14 * 0,1337 * 2142) / (2,33 * 1,99-10° * 8,5 * 0,3 * 18,67) = 0,07959
L-Ey.-g0 Kgr-h,
YcnoBue )XECTKOCTH:
J.<1.0
0,07959<1.0
YcioBue KECTKOCTH BbINOJHEHO

EJ1-2.00.00.000 PP
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daanneBoe coeqnuenue DN25 (HI1, HO1)

PacuéTt Ha npoyHocTh ¥ repMeTnyHOCTH 0 ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:

HUcnonnenue:

Tennouzomsums:

CBOOOHBII/HHTETPATHHBII:

IIpuBapHbIe BCTBIK
BeicTyn-Bnaguna

Her

Juametp 60omnroBoit okpyxuocTH, C: 85 MM

Jdannble nepBoro ¢guaHua (KoJabua):

CMEKHBIH 3JIEMEHT:

rynep HI1, HO1 DN25

Matepuan cCMEXHOTO 3JIeMEHTA: 091"2C (KTI245) Gr.
Martepuan ¢uaHma (KoibIa): 091"2C (KTI245) Gr.
HapyxHsriii quameTp ¢uanmna (Kombia), A: 115 mm

TommuHa daanna (Koipna), t: 14 Mmm

Cymma nprbaBok, c: 2 MM

Brensist koppo3us ¢uiaHna, cs: 0 mm

Buyrtpennuii ntuamerp dianna, B: 25 Mmm

JlnHa KOHUYECKOW YacTH BTYJIKH, h: 15 mm

JInvHAa MUIHHIPWYECKON YacTH BTYJIKH, hy: 7 MM

TonumHa HUIHHAPHYECKOH YacTH BTYJIKH, go: 10 MM

ToJnHa KOHUYECKON YacTU BTYJIKH, J;: 10 mm

Pannyc nepexona, 1:

5 MM

JanHble BTOPOro gpuianua (koJbua):

CMEKHBIH 3JIEMEHT:

MaTepI/IaJ'I CMECXKHOI'O 3JIECMECHTA:

Marepuan ¢nanna (KoapLa):

0912C Gr.I'OCT 19281
09I"2C (KI1245) Gr.

EJ1-2.00.00.000 PP
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Hapyxnbriii tuametp ¢uranma (Koybia), A: 115 mm

TonmuHa daanna (Koibna), t: 14 mm
CymMma npu0aBoK, c: 2 MM
Buemnss xoppo3us ¢uanna, s 0 mm
Buytpennuit quamerp ¢uanna, B: 25 mm
JliHa KOHMYECKOH 4acTH BTYJIKH, h: 15 mm
JlMHa HMIMHIPUYECKOW YacTH BTYJIKH, hy! 7 MM

TonmuHa MUIMHAPHYSCKON YaCTH BTYJIKH, go: 4 MM

TonmuHa KOHMYESCKOW YaCTH BTYJIKH, g1 10 MM
Pamnyc mepexona, 1: 5 MM
HInuabku:

Marepuan: 35X

HapyxHsrii quameTp, dp: 12 MM
Komnnuectso, n: 4

PagnansHas Koppo3us Kpenexa, c,: 0 MM

IIpoxknanka:
Marepwuai npoKyaaKu: CriupajabHO-HABUTAs C JICHTON M3 HEP>KaBCIOIICH cTanu
Tommuna, hy: 3,2 MM

Hapyxwnsriit nuamerp, OG: 57 MM

Buyrpennuit quamerp, IG: 43 mm
Pacuér B pado4ux ycJ0BHAX

YciaoBus HArpy:KeHUs:

PacuérHoe oceBoe pacTsaruBatomiee ycuime, F: 1500 H
Pacuérnenii nsrubaronmii Moment, M: 2828 Hm

PacuérHoe BHYTpeHHee n30pITouHOE naBienue, p: 0,88 Mlla
Pacuérnas Temneparypa 3J1eMEHTOB COEIUHEHUS:

Temnepatypa dnanna (kosasua), ty: 192 °C
Temneparypa ¢nanna (konsua), ty: 192 °C

Temneparypa 6ostoB (umnunex), ts: 170 °C

Ceoitcmea mamepuana 601moe (ununek)

Jormyckaembie HanpspkeHUs Ui Mateprana 35X npu remmneparype T = 170 °C (pabodue ycrmoBus):

Sy=min{R:*° / N120; Rm® / Ng2o; Re / N Ren / Ng}=min (590/ 4; 736 / 5, 537,4/ 1,5; 706 / 5)=  141,2 MITa

Monyns npofonbHO# ynpyroctu Juis Marepuana 35X npu temneparype T = 170 °C:

Es= 2,062:10° MIla

Koadduument nuneiinoro pacmmpenns st Matepuana 35X npu temmeparype T =170 °C:

as= 0,1232-10* °C

Jonyckaemble HanpspkeHus U1 Matepuana 35X npu remniepatype T =20 °C (paboune yciioBus):

Sa=min{Re2 / Nr20; Run2® / Nego; Re2° / Ny}=min (590 / 4; 736 /5; 590/ 1,5)=  147,2 MITa
Monyns npofonbHO# ynpyrocty Juia Matepuana 35X npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Wzm) Jlucr Ne moxym. [omn. | Hara
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Ceoiicmea mamepuana cmedxcnozo 3nemenma aanya 1 llImyyep HI1, HO1
DN25
Honyckaemble Hanpspkenust 11 Marepuana 0912C (KI1245) Gr. npu temniepatype T = 200 °C (paboune yciaoBus):
Sno1= MIN( Rex/ Nt; R / Ng) = min{194/1,5; 440/ 2,4}= 129,3 MIla
Jonyckaemble Hanpspkenust 11 Marepuana 0912C (KI1245) Gr. npu temniepatype T = 20 °C (pabouue ycnoBus):

Sngi= Min( Rex/ nr; Ry / ng) = min{245/ 1,5; 440/ 2,4}= 163,3 MIla

Ceolicmea mamepuana cmexdcHozo rjiemenma gaanya 2
Jomyckaemsre HanpspxeHust st Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 192 °C (paboune ycmoBus):
Sno2= 149 MIla
JHomyckaemsre HanpspkeHus 1y Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):

Snee= 183 MITa

Ceoiicmea mamepuana aranya (koavya) 1
Jlomyckaemsbie HanpspkeHust i Matepuana 091 2C (KI1245) Gr. mpu temmepatype T = 192 °C (pabouue yciaoBus):
Str= MIiN( Rex/ Ny Ry’ / N) = min{195,3/1,5; 440/ 2,4}= 130,2 MIIa
Monyne npogonsHOM ynpyroctu st matepuana 0912C (KI1245) Gr. npu temnepatype T = 192 °C:
E;= 1,81810° MIla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 192 °C:
= 0,126:10* °C
Jomyckaemsie HanpspkeHust it Matepuana 091 2C (KI1245) Gr. npu temneparype T =20 °C (pabouue ycioBus):
Sg1= Min( Rex/ nr; Ry’ / ng) = min{245/1,5; 440/ 24}= 163,3 MIla
Monyne npoaonsHOM ynpyroctu 1t Matepuana 0912C (KI1245) Gr. npu Temnepatype T = 20 °C:
E?®= 1,99:10° MIla

Ceoitcmea mamepuana ¢pnanya (konoya) 2
Jomyckaemsie HanpspkeHus it Matepuana 0912C (KI1245) Gr. mpu temmepatype T = 192 °C (paboune yciaoBus):
Sto2= MIiN( Rex/ N7 Ry’ / N) = min{195,3/1,5; 440/ 2,4}= 130,2 MITa
Monyns npononbHoO# ynpyroctu st Marepuaia 091 2C (KI1245) Gr. mpu temmeparype T = 192 °C:
E,= 1,818:10° Mlla
Koaddunment nuneitnoro pacmmpenus st Mmatepuana 0912C (KI1245) Gr. npu temmeparype T = 192 °C:
a,= 0,126:10* °C
Jomyckaemsie HanpspkeHus st Matepuana 091 2C (KI1245) Gr. npu temmnepatype T = 20 °C (pabouue ycrmoBus):
Sg= Min( Rt / ny; Ry / Ng) = min{245/ 1,5; 440/ 2,4}= 163,3 MIla
Monyns npononbHO# ynpyroctu s Matepuana 091 2C (KI1245) Gr. mpu temmepatype T =20 °C:
E?®%= 1,99-10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Brytpennnii nuamerp ¢uaHma (¢ yaeToM KOPpO3UH):

E=E+3.¢c =25+2*2 =29 Mm
JlmaMeTp BTYJIKHU ¢ y4eTOM KOPpO3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):

gn =gn—|: =10-2 =8MM

Bompmmii JANaMETp KOHHYECKOH BTYJIKH C YUCTOM KOPPO3HU:
g1=g1—c =10-2 =8MM

TOJ'IIIII/IHa (bﬂaHIIa, C YUETOM KOPPO3UU:

t=t—c; =14-0 =14 Mm

JIuct
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Pacuémmuvie napamempol 6mopozo ghranya:
Buyrpennwnii nuametp ¢uranma (C y4eToM KOppPO3HUH):

BE=FE+32-c =25+2*2 =29 MM
JmaMeTp BTYJIKH ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):

gy =E8p-° =4-2 =2 MM
bonpmmui JAAaMETp KOHMYECKOU BTYJIKH C YY4€TOM KOPPO3HUU:

g1=2;-¢ =10-2 =8 MM
Tonmuna (bﬂaHHa, C YYE€TOM KOPPO3UH:

t=t-pg, =14-0 =14 Mm

Xapakmepucmuku npoknaoku:

IEHTON U3 HEpKaBeIoLEel

CTaJIn

Koadpdu- YcoBHEIH MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai npo- [ IpoxnanouHbIi OUEeHT 00Xa- | aynb cxaTtus Ky,
(mment, m oOKaTus, y, Hoe maBneHue [(], K MTTa
KIIaIKH [x02 ,
s MITa MITa
CrinpaipbHO-HABUTAS C 3 69 = — =
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]_HI/IpI/IHa, HCIOJIb3yeMast AJid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHU Y€PE3 bo, Ha OCHOBaHHUH BO3MOXKHOM

KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

H= @ =(57-43)/2 =7 MM

ba3oBas KOHTaKTHas MMPHHA TPOKIATKY:

by =% =712 =3,5Mm

I[I/IaMeTp OKPYXHOCTHU PHUIIOKCHUS PEAKIINU CO CTOPOHBI TPOKJIAJAKHA:

Ecmm by < 6 MM, G paBHO cpetHeMy AMaMeTpy KOHTaKTHPYIOIIEH MOBEPXHOCTH MTPOKJIA/IKH.

_og +max {5/, 87,10}
2

5 =(57 + max{25; 25; 43}) /2 = 50 MM

lupuHa, ucriosib3yemas AJisl onpeeieHus 6a30Bol KOHTAKTHOM NIMPHHBI POKJIAJIKU Yepe3 by, Ha OCHOBAaHUM BO3MOYKHOU

KOHTaKTHOU IIMPUHBI TPOKJIAJIKU:
oz -IG
H=—— =(57-43)/2 =7 MM
2
ba3oBas kOHTaKTHas MIMPUHA TPOKIAJKU:

by =% =712 =3,5MMm

I[I/IaMeTp OKPYXHOCTHU NPHUIIOKCHUS PEAKIINU CO CTOPOHBI TPOKJIAJAKH:

Ecmm bg < 6 MM, G paBHO cpeiHeMy AnaMeTpy KOHTAaKTHPYIOIIEH MOBEPXHOCTH ITPOKIIA/IKH.

_oc +max[13f-,13”-,1|3]

o =(57 + max{25; 25; 43}) /2 =50 mMm
2
O¢ddexTnBHAS KOHTAKTHAS MIUPUHA TPOKIAIKH:
b ecim by 26 MM
a -
h= by =6 o =3,5Mm

2_5_ﬁ ecii

Pacuém nacpyszok

IIpoexTHas 6onToBast HArpy3Ka I Pa0OYHNX YCIOBUH (7151 HECAMOYTIIIOTHSIOMINXCS POKIAIOK):

Wzm) Jlucr Ne moxym. [omn. | Hara
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W, = 0785 G2 p+2-b-m-Gomp =0785%50°*088+2*35%3,142*50*3* 088 = 4630 H
Benuuuna pacTsruparoiieil BHEIIHEH CUIIbL:
F, = 1500 H

CXUMAONNMH Harpy3KaMu IpeHeOperaroT, i B 3TOM ciiydae Fa mpupaBHUBaeTCS HYITIO.
Bremnranii n3rndarommii MOMEHT:

Mg =282,8 Hwm

W, =n-b G-y =3142%35%50%69 = 3,793-10* H
OO6mast pacyeTHas TUIOMAIb CEUEHHS OOJITOB:

4-Mg

W, +F, +

&g = ;
Shn

£ | = max[(4630 + 1500 + 4 * 282,8/ 50) / 141,2; 3,793-10° 1147,2] = 0,2577-10° m°

Juametp ceueHust 60iTa (MIMIUIBKA) C YIETOM KOPPO3HH:

dpe =12 Mm

[Tnomans cewenns Oonta (MMIBKH) (IO BHYTPEHHEMY THAMETPY PE3bOBI C YIETOM KOPPO3UH):

fo =0,762:10* m?

[Tnoutanp nonepeyHoro ceueHus: OOJITOB [0 BHYTPEHHEMY TUaMeTpy pe3bObl I MUHUMAIILHOMY TUAMETPY CTEPIKHS:

Ay =n-f, =4%076210* =0,3048-10° v

Pacuém o6onmoes(mnunex):

YcnoBue mpoyHOCTH OONTOB:

An <A,

0,2577-10° M? < 0,3048:10° M?
YciaoBue MPOYHOCTHU BBINMOJTHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoIeiicTBYOIIIAs TABJICHUS HA BHYTPEHHEH MOBEPXHOCTHU (IIaHIA:
Hp =0785.B%.p =0785+29°~088 =581 H

ITnego momenTa ans cuisl Hp ((haHIsl HHTErpaNbHOTO THIIA, WIH IPYTHE, PACCUNTHIBAEMBIC aHAJIOTHYHO):
hp = C-B-81 —(85-29-8)/2 =24 mm
2
PaBHOnelcTBYIOIIAs AaBIEHUS:
H=0785G% p =0785*50°*088 = 1727 H
Paznnra Mexry o01iei paBHOISHCTBYIONICH TaBICHUS ¥ PaBHOACUCTBYIOIICH HAa BHYTPECHHEH MOBEPXHOCTH (hIaHIa:
Hp=H-H =1727-581 = 1146 H
PagunanpHOE paccTOSTHHE OT peakIiy MPOKIAIKU 10 OOITOBOH OKPYKHOCTH:

C-0G =(85-50)/2 =17,5 MM

hp=

IInedo JJIsL Harpy3Ku HT (I/IHTCl"paJ'H)HI)IC q)HaHIII)I, a TaKXX€ UHbIC, paCCUUTBLIBACMbIC aHEU'IOl"I/I‘IHO)Z

1[C-B
he = —
T 2[ 2

Harpyska Ha npoknaaky (pa3HHUIa MeXy IPOEKTHOM OO0NTOBOM Harpy3KOi W paBHOJEHCTBYIOIIEH JaBieHNUs ), B padOUHX:

+ h|}:| =1/2*[(85—-29)/2+17,5] = 22,75 MM

Hpy=W, -H =4630-1727 = 2903 H
Bonrosoit unrepan:

I

Bg=—0 =3,142*85/4 = 66,76 MM
1

HomunansHeIi quametp 6onra:

JIuct
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a=dy, = 12 MM
Koadumment 6onToBOTO MHTEpBaa:

Bsp = maxal, || Bs =max{1; (66,76 / (2 * 12 + 14))¥}} = 1,325
2a+t

X, = B =8/8 =1
=
Koadpdpuument
h, = -B-gg =(29*8)"? =15,23 Mmm
h _
Wy = — =15/1523 =0,9848
hl:l
Koadpdmument nanpsoxennit (Tabmrma 4.16.5):
F=0,8976
Pacuetnbie ko3 dunreHThI:
F
g = h_ =0,8976 /15,23 =0,05893 1/mMmm
Q
Ko =115/29 = 3,966
B
2
T= K7 d+835048 1gkK)-1 (3,966% * (1 + 8.55246*Ig 3,966) — 1)/ ( (1.0472 + 1.9448 * 3,9662) * (3,966 — 1)) = 1,015
(1.0472 +1 9448 -ij (K-1)
p|
= K7 +8.55248 1gK) -1 =(3,9662* (1 + 8.55246 * 1§ 3,966) — 1) / (1.36136 * (3,9662— 1) * (3,966 — 1)) = 1,601

136136 (K2 -1 (K -1
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

g V =0,5514
= KoaddummenT d mis nHTErpanbHEIX (IIAHIICB:
=
8 u 2 — * * Q2 _ 5 3
E d= ? : hn ‘g2 =1,601/0,5514 * 15,23 * 8 =0,2831-10° ™M
=
= 3
L= tetl + v =(14 * 0,05893 + 1) / 1,015 + 143/ 0,2831-10° = 2,768
d
@; MoMeHT HHepIUH CeYeHuUs (IIaHIa Ipu U3rude (MHTerpabHBIC (IIAHIIBI C BTYIKOH):
A 2
2 o D087 Logh ho B _gog74+ 276881523 29/05514 = 0,124-107 m*
o Y
=
=~ Gue=05(gg+g)  =05*8+8) =8 MM
ol
Z, gR=u_5.|[ﬁ_E:| =0.5* (115 - 29) =43 mm
= >
E, Tax xak T'_GWE,
=
3 -
R A, = AL =43 MM
By =t =14 mm
<
= !
5¢ 1 E 1 [E =(43* 14%) * [1/3-0.21* (14 /43) * (1 - 7 4
3 E E = .
= KﬁB=[‘¢‘A'BB)' g‘”-zl'[?]' 1‘@'{?} 112 * {14/ 43}%)] =0,3127-10" M
Q A& A4
=
= -
) Cp = =15 MM
=
Dpe =G g =8 MM
5
ol <
i B
% E Jluct
o
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DDGJI 1 {DDGF =(15* 8% * [1/3 - 1.05* (8/15) * (1 - = (-0,1739-10°®

C, TS ? 1/192 * {8/ 15}*] ) m*

1
Kep=[Cc Dis) ~-105 [
[MonspHBIT MOMEHT cedeHus QuaHma (MHTETrpaTbHbIe (IaHIBI, IUIOCKHE (DIAHIBI C BTYIIKON):
I, =K 45 +Kop =03127107 +(0.1739-10°) =0,2953-107 w*

KommoHeHT IpoeKTHOro MOMEHTa Ha (hIaHIle, KaK pe3yNbTaT AeHCTBHUS BHEITHETO H3THOAIOIIETO MOMEHTA H/HIIH OCEBOH
CHUTBL:

I o =4%282,8%*/0,124-107 [ (0.3846 * 0,2953-107 + 0,124-107 =419H
Mo =M e s LvT | [Tz mp T A D 17 [241(65-2720) + 1500+ 24 y

Koa¢ppuunent momeHTa 1i1st pacuera CBOOOIHBIX KOJIELL:

Fs = 1

Wzrubatommii MOMEHT B pa0OYNX YCIOBHUAX (BHYTPCHHEE JTaBIICHIUE):

M, =[[(Hp hp +Hy hy +Hg hg)-Bge +1M,,) Fg| =1(581* 24+ 11462275 + 2003 17,5) * 1325 + 419) * 1] =539,4 H m
Koadpduument nanpsoxennit (Tabmrma 4.16.5):

f=1
HpOILOJ‘IBHHe HAIPs’)KCHUA BO BTYJIKC, B pa60q1/1x YCIOBHUAX:
f-M,
8g = ——— =1%5304/(2768* 82*29) = 105 MIla
L-z1-B

YcnoBue NpoyHOCTH:
Sgfminfl 53,2538, |
mjn{1 585,25 .sm} =min{15*130,2; 2.5 * 129,3} = 195,3 MIIa

105 MIla £ 195,3 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
PaauansHbie HanpsbKeHUs BO (ranie, paboyune yCluoBHs:

(133 t-e+1)-MM,

< R = 3 =(1.33* 14 *0,05893 + 1) * 539,4 / (2,768 * 14> * 29) = 71,91 MIla
= L-t*B
E VYcnoBue mpoYyHOCTH:
2 dp =84
E 71,91 MIla < 130,2 MIla, ¥YcjioBUe MPOYHOCTH BbINOJHEHO
e :

vo_L .[0_55345 +5 7160 ng] =1/(3,966 — 1) * (0.66845 + 5.7169 * 3,966 * Ig 3,966 / (39662~ 1)) = 1,457

E-1 E° -1

T
) 2
= s Ko+l = (3,966 + 1) / (3,966% — 1) =1,136
2 K2 -1
Eﬁ KacarenbHble HanpspkeHus BO (uiaHile, paboune yCIoBHsL:
= Y.,
o dr = 3 - 2.3 =1457*539,4/(14°*29)-1,136 * 71,91 = 56,6 MIla
= t* B
E YcnoBue mpoYyHOCTH:
S 56,6 MIla < 130,2 MIla, Yc/jioBue POYHOCTH BHINOJIHEHO
m

SH SR = (105+7191)/2 = 88,46 MIa
< 2
3
= VcrnoBye Npo4HOCTH:
= Sg+3

H E

é —— 23
E[ 88,46 MIla < 130,2 MIlIa, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
o
=

SHHST = (105 +566)/2 = 80,81 MIla

2
=
ol <
Elo
% E Jluct
o
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VYcnoBue npo4yHOCTH:
ayg +a
- S S

80,81 MIla < 130,2 MIla, Yc/10BHe NIPOYHOCTH BBHINMOJIHEHO
bonroBas Harpyska B yCIOBHSIX MOHTaa:

W,

. = {ﬁ} By T (0.2577-10° +0,3048-10%) 1 2*147,2 =4,14-10* H

2
W3rubatommmii MOMEHT B YCIOBHAX MOHTaXa (BHyTpeHHEEe JaBIICHHE):
W,-[C-G) By -F

€ 2
HpOIlOJ'ILHLIe HaHpH)KeHI/IH BO BTyJ'IKe, B yCJ'IOBI/IHX MOHTAaXxa.

=4,14-10" * (85-50)*1,325*1/2 =960,3 Hw™m

f-M,

Sg=———
L-gi B
YcnoBue npoyHOCTH:

S <rmin{l 5550255y

=1*960,3/(2,768 * 8°* 29) = 186,9 MIla

riindl 552 5.sng} =min{15 * 163,3; 2.5 * 163,3} = 245 MIIa

186,9 MIla < 245 MIla, YcaoBue NpOYHOCTH BHINOJIHEHO
PannanbHble HanpshKeHNst BO (UIaHIIe, YCIOBUSI MOHTaXa:

[133-t-e+1)- M
g = . =(1.33* 14 * 0,05893 + 1) * 960,3 / (2,768 * 142* 29) = 128 MIIa
L.t° B
YcnoBue mpoYyHOCTH:
Sp =5y
128 MIla £ 163,3 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbKkeHUs BO (GIIaHIe, YCIOBHUS MOHTaXa!

Y-
Sr = - E_= Bp =1457% 960,3 / (14°* 29) - 1,136 * 128 = 100,8 MIla
t“-B
Ycnosue MIPOYHOCTH:
Br = ng

100,8 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

SHHSR - (1869 +128)/2 = 1575 MIla
2
YcnoBue NpoyHOCTH:

3 H +3 R
—— %3
157,5 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

SHHST = (1869 +100,8) /2 = 143,9 MIla
2
YCHOBHQ HquHOCTI/I:

mqsk

143,9 MIla < 163,3 MIla, YcijioBue NPOYHOCTH BHINOJHEHO
YciioBHE MPOYHOCTH BHINOJTHEHO

HKecmkocmo ghnanya

- U pabOYHX YCIOBHIA:

KoaddummeHT ®KecTKOCTH Il HHTETPaIbHBIX ()IaHIICB:

KR =0.3

ITokazarens sxecTKOCTH (uiaHIa (MHTErpajIbHbIE (IaHIbI, paboUyHre YCIOBHs):

EJ1-2.00.00.000 PP
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52.14-W M,
I= 3 =(52.14*0,5514 * 539,4) / (2,768 * 1,818-10° * 8°* 0,3* 15,23) = 0,1054
L-Ey, g1 Kg-hy
YcnoBue xKeCTKOCTH:
J<1.0
0,1054<1.0
YcaoBue #kECTKOCTH BBITIOJHEHO
- JUIsl YCTIOBUH MOHTaXa:
IToxa3zaTens xecTKoCTH (hIaHIa (MHTETPaIbHbIE ()IaHIIBI, YCIOBUS MOHTAXA):

3214V -
I= - E =(52.14 * 0,5514 * 960,3) / (2,768 * 1,99-10° *82*0,3* 15,23) = 0,1714
L-Ey-gi-Kgr-h,
YcoBHue JKECTKOCTH:
J<1.0
0,1714<1.0
YciaoBue :KECTKOCTH BbINOJHEHO

Pacuém nanpasxcenuii 6mopozo ¢pnanya:
PaBHoeiicTBYOIIIAs TABJICHUS Ha BHYTPEHHEH MOBEPXHOCTHU (IIaHIA:
Hp = 0.785-B%.p =0.785%29°~088 =581 H

HJ‘Ie‘IO MOMCEHTA AJIsI CUJIbL HD ((i)ﬂaH]_[BI I/IHTerpaJ'ILHOFO TUIIa, UJIA I[pyrI/Ie, paCCIII/ITLIBaeMLIe aHaJ'IOFI/I‘IHO):
hp - C-B-21 —(85-29-8)/2 =24 mm
2

Pa3uuiia Mmexxry oO1ieil paBHOICHCTBYOIICH TaBICHUS W PABHOACHCTBYIOIICH Ha BHYTPCHHEH MOBEPXHOCTH (hIIaHIa:
Hp=H-Hj =1727-581 =1146 H
[Tnevo nns Harpysku Ht (MHTErpanbHbIe (IIAHIIBI, a TAKXKE HHBIC, PACCYMTHIBACMBIC aHAJIOTUYHO):
1|1C-B 1o -
hp==|Z—+hy | =12*[65-29)/2+175] =22,75 mm
2 2

% Koadduruent 601ToBOro HHTEpBaa:
= i
= Bsp = max4l; C =max{L; (66,76 / (2 * 12 + 14))"} = 1,325
=) 2oa+t
=
=
o
a X, = B =8/2 =4
- 2n
\é Koadpdumment
:; f, = fB-gg =(29*2" =7,616 mm
2 h
= iy = h_ =15/7,616 =1,97
Q
< Kosddunment nanpsoxennit (Tabnuna 4.16.5):
2 F=0,531
= Pacuernsie K03 HUITHMEHTHI:
Z
0 F
2] B = . =0,531/7,616 =0,06973 1/mm
Lu}
£
= K=ﬁ =115/29 = 3,966
= B
S 3
=] T= K7 (4855246 lgKy-1 (3,966% * (1 + 8.55246*Ig 3,966) — 1)/ ( (1.0472 + 1.9448 * 3,966°%) * (3,966 — 1)) = 1,015
) (1.0472 +1 2448 -sz-(K—lj
=
=
ol <
o EE)
% E Jluct
o
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CK(1+8.55246 12K -1

1 36136 -(Kg -1-E-1
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):

] = (3,966%* (1 + 8.55246 * I 3,966) — 1) / (1.36136 * (3,9662 — 1) * (3,966 — 1))

V =0,02872
KoadpduumenT d mis nHTErpanbHEIX (QIIAHIIEB:
a=2 h,-gi =1601/002872*7,616* 2’ =0,1699-10° m®
W
toedl | t7
L= +—— =(14*0,06973 + 1)/ 1,015 + 14°/ 0,1699-10° = 3,563
d

MowMmeHT nHepIuH cedeHus (IIaHIa Mpy U3rude (MHTerpanbHbIe (IIaHIBI C BTYIIKO):

2
[ = 00574 L -gi ho B —og7av3563%2%7,616%29/0,02872 = 0,9579-10° m*

=1,601

i
G = 0.5 (gp +21) =0.5* (2 +8) =5 MM
A =035-[4-E) =0.5* (115 - 29) =43 MM
=
Tak xak T'_GWE,
Ay =Ag =43 MM
Byg = =14 Mmm
4
1 E 1 |B =(43* 14%) * [1/3-0.21* (14/43)* (1 - _ 7 4
3 E E .
Kﬂ=[ﬁA BB)- __D-EI.[H]. I—E-{H} 112 * {14/ 43}] =0,3127-10" ™
Cp = =15 Mm
Dps =G g =5MMm
«
&
<
= LA T . x =(-0,3121-10%°
7| [ R PR I nj-[—DDG]- I-L.{_Dw} Tov Sy Is 105761257 - E
’-n . *
g 3 Cp 192 |, (/1511 )™
= . AN
éi TossipHbIit MOMEHT ceueHus ¢uiaHna (MHTerpaibHble (GIaHipl, II0CKKue (GIaHIbl ¢ BTYIKO#):
I, =K ap +Kep =03127107 +(-0312120%) =0,3124107 m*
o KoMImoHeHT POEKTHOr0 MOMEHTA Ha (DJIaHIe, KaK Pe3yNbTaT JACHCTBUS BHEIIHErO H3rHOAIONIEr0o MOMEHTA W/HIITH OCEBOM
Q| CHUJIBL:
=4
2 I o =4%2828%* [0,9579-10° | (0.3846 * 0,3124-107 +0,9579-108 =3615H
: M, =4 Mg el SRR +Fu hp y1+1247(85- 2% 24)] + 1500 * 24 M
< y F .
W3rubarommmii MOMEHT B pabOYNX YCIOBUAX (BHYTPCHHEE JTaBICHIUE):
ol
= o . s .. =4819H
2 M, = ||:|[HD ‘hp +Hp -hp +Hg 'hli‘r:l'E‘SE +Mne:]'FS | =|((581 * 24 + 1146 * 22,75 + 2903 * 17,5) * 1,325 + 361,5) * 1| u
; Koaddunment nanpsoxennii (Tabauma 4.16.5):
3
R f=1
[IporonbHbIe HANPSHKEHHS BO BTYJIKE, B PA00YNX YCIOBHSX:
s f-M,
= Bg=——3— =1%481,9/(3563*8*29) = 72,88 MIla
= L-gi B
3 YcnoBre nNpoYyHOCTH:
E{ Sgfminfl 5.3,.2538, |
é rm'n{l 5825 'Sm} =min{1.5* 130,2; 2.5 * 149} = 195,3 MIla
72,88 MIla < 195,3 MIla, ¥Yc/ioBHe NPOYHOCTH BbINOJHEHO
x PaauansHble HanpsbKeHUs BO (pranie, pabouue yCIoBHs:
el <
o EE)
% E Jluct
o
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(133 t-e+1)-MM,
L-t%BE

Ycnosre Npo4YHOCTH:

dp =3,

54,7 MITa < 130,2 MIla, YcaoBue NpOYHOCTH BbINOJIHEHO

=(1.33* 14 * 0,06973 + 1) * 481,9/ (3,563 * 14° * 29) = 54,7 MIla

=

=1,136

2

T o= % -[0_55345 +5 7169 ng] =1/(3,966 — 1) * (0.66845 + 5.7169 * 3,966° * Ig 3,966 / (3,966° — 1)) = 1,457

2

_KE7+1 =(3,966% + 1) / (3,966° - 1)
K4 -1

Kacarenbunie HalpsKEHUA BO (bnaHue, pa60‘II/Ie YCJI0BUS:

T oM,
37 = 5 -Z-3p =1457*4819/(14°*29)- 1,136 *54,7 = 61,42 MIla

t*-B

YcnoBue Npo4HOCTH:
So 28y

61,42 MIla < 130,2 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHHSR = (7288 +54,7)/2 = 63,79 MIla
2
YCHOBI/IC HquHOCTI/I:

Ag+a
ZHOUR <3,
63,79 MIla < 130,2 MIlIa, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHYST = (7288 +6142)/2 = 67,15 MIla
2
YcnoBue NpoyHOCTH:

ﬂqﬁ

67,15 MIla < 130,2 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
W3rubaronuii MOMEHT B YCIIOBUSIX MOHTaXa (BHYTPEHHEE JaBIICHHUE):
W, - (C-3) By Fs
g 2
HpOJIOJ'II)HI)Ie HaHpSDKCHI/Iﬂ BO BTyHKe, B yCJ'IOBI/IHX MOHTAaXxa.

=4,14-10" * (85-50)*1,325*1/2 =960,3 Hw™m

£-M,

L-gi-B
YCJ'IOBI/IG HpO‘IHOCTI/IZ

S <min{l 585125 5y )

Sy =1*960,3/ (3,563 *8°*29) =145,2 MIla

minil S0l S-Sng} =min{1.5* 163,3; 2.5 * 183} = 245 MIla

145,2 MIla < 245 MIla, YcaoBue NpOYHOCTH BHINOJIHEHO
PannanpHble HanpspKeHWS BO (haHIle, YCIOBUS MOHTaXa:

[133-t-e+1)- M
8p = : =(1.33* 14 * 0,06973 + 1) * 960,3 / (3,563 * 14 * 29) = 109 MIla
L-t*-B
Vcnosue MIPOYHOCTH:
PR 8
109 MIla £ 163,3 MIla, ¥Yc/ioBHe NIPOYHOCTH BBINOJIHEHO
KacarennHrbie HaIps’KCHUs BO Q)HaHHC, YCJIOBUS MOHTAXa:

¥ M

Sy =
t*. B

-Z -3y =1457*9603/ (142*29)-1,136 * 109 = 122 4 MIla
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VYcnoBue npo4yHOCTH:
BT S5
122,4 MIla < 163,3 MIla, YcjioBue NPOYHOCTH BHINOJHEHO

SHHSR = (1452+109)/2 = 127,1 MIa
2
YcnoBue npoyHOCTH:

ag+ig
——— %3
127,1 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BbITIOJTHEHO

SHYST = (1452+1224)/2 = 133,8 MITa
2
Ycnosre Npo4HOCTH:

mqsfg

133,8 MIla < 163,3 MIla, Yc/joBue NPOYHOCTH BbINOJIHEHO
YcaoBHe MPOYHOCTH BBHITIOJTHEHO

Kecmrxocmo hranya

- U pab0YMX YCIIOBHIA:
ITokazarenp xkecTKOCTH (iaHIa (MHTErpabHbIC (IIAHIBI, pabovne YCIOBHUS):

3214V M
L Ey gi Kz b,
YcnoBue JKeCTKOCTH:
J<1.0
0,1219<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxkazarens xecTKOCTH (uiaHna (MHTETpaTbHbIE (DIaHIBI, yCIOBUS MOHTAXA):

=(52.14 * 0,02872 * 481,9) / (3,563 * 1,818-10° * 22*0,3*7,616) = 0,1219

F214-¥ -I'u'Ig
I= 2
L-Eyz-g0-Kgr-h,
YcinoBHe KECTKOCTH:
J<1.0

0,2219<1.0
YcaoBue :KECTKOCTH BBLINOJHEHO

= (52.14 % 0,02872 * 960, 563 * 1,99-10° * 22*0,3*7,616) =0,
2.14 * 0,02872 * 960,3) / (3,563 ° *22*%0,3*7616) =0,2219

Wzm) Jlucr Ne moxym. [omn. | Hara
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1)
2)
3)
4)
5)
6)
7)

8)
9)

CHHCOK JJUTEPATYPHI

I'OCT P 52857.4-2007. Cocynel u annapatsl. HOpMBI 1 METOABI pacueTa Ha MPOYHOCTh. PacueT Ha MPOYHOCTH U
TrepMETHYHOCTh (PJIAHLIEBBIX COETUHEHHH.

I'OCT P 52857.5-2007. Cocyasl u anmnapatsl. HopMbl 1 MeTOZIBI pacuera Ha NpoYHOCTh. Pacyer obevaek u AHUIL OT
BO3JICHCTBHSI OTTIOPHBIX HATPY30K.

CA 03-003-07. PacueT Ha IPOYHOCTH ¥ BUOPAITHIO CTANBHBIX TEXHOJIOTHIECKHUX TPYOOoIpoBoaoB. CTaHIapT acco-
IIUAINN SKCIIEPTHBIX OPTraHU3alNil TEXHOTEHHBIX 00BEKTOB TIOBHIIIICHHON omacHOCTH "PocTexakcnepTisa"

ASME VIII, Div 2, 2013.

T'OCT P 52857.3-2007. Cocyzs! u anmapatsl. HOpMBI 1 METOZBI pacueTa Ha MPOYHOCTh. YKpPEIUICHHE OTBEPCTHH B
obeuaiikax ¥ JHUIIAX IPY BHYTPEHHEM W BHEITHEM JaBJCHUAX. PacdeT Ha MpOYHOCTh 00€vYaeK M JHUII TPH BHEIII-
HHX CTaTUYECKHUX Harpy3kax Ha IITyIEep.

I'OCT P 52857.1-2007. Cocyasl u anmnapatsl. HopMbl 1 MeTOZIBI pacdera Ha npoyHocTh. O0uue TpeOoBaHuMsI.
I'OCT P 52857.2-2007. Cocynsl u annapatsl. HOpMBI 1 METOABI pacueTa Ha IPOYHOCTh. PacueT HMINHAPHUYECKUX U
KOHHUYECKHX 00e4aeK, BBITYKIIBIX U IUIOCKUX JHUIL U KPBIIIEK.

I'OCT P 52630-2012. Cocyapbl u anmapatsl CTabHble cBapHble. OOIINe TEXHUYECKUE YCIOBUS

CIT 16.13330.2011 CIT 16.13330.2011 CranbHble KOHCTpYKIMH. AKTyanu3upoBanHas pepakuust CHull 11-23-81

10)CIT 43.13330.2012 CoopyxeH¥st IPOMBIILICHHBIX TpeAnpusiThil. AkryanusupoBannas pegakuus CHull 2.09.03-85
11)CIT 20.13330.2011 Harpy3ku u Bo3aeiictBust. AkryanusupoBanHas penakuus CHull 2.01.07-85
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