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OCHOBHBIE Y)JIEMEHTBI

UcxogHble AaHHbIe

CBoHBIE TA0JIHIIBI

(DOneMeHT Marepuan  [lnametp, mm [Tommriaa Ulmaa (BeIco-  [CymmapHas mpu-  [Koadd. npodro-
CTEHKH, MM Ta), MM 0aBKa, MM CTH CBApHOTO IIBa
Taume smmuntaye- [12X18H10T 3000 25 855 5,55 1
CKoe
Oo6ecuaiika muwmaA-  |12X18H10T 3000 P2 9760 i 1
prueckas
Pe3yabTaThl pacuera
Pac4yétHble ycnoBus
(D]IeMEHT PacuetHas TeM- [PacueTHoe naB- [lomyckaemele Ha- |PacueTHast Jlonyckaemoe  [YcimoBue
repatypa, °C ienue, MIla npsoxenust, MIla rojiMHa ¢ y4. [1aBineHue, MIla [mpounoctu
MpUOaBOK, MM
Tauime smmun- 200 1,686 160 P1,4 P 068 BBITIOJIHEHO
THYECKOE
OGeuaiika 1u- P00 1,68 160 16,83 D,224 BBLITTOJTHEHO
< HprUYeckast
s
=
S -n
) PacyéTtHble ycnoBus (Hapy)KHoe .annel-me)
=
S
= (DneMeHT PacueTHast TeM- [PacueTHoe naB- [[lomyckaemble Ha- [PacueTHas Ulonyckaemoe  [YcmoBue
nepatypa, °C ienuie, MIla mpsokeHus, Mlla rojiuHa ¢ y4u. |naBneHue, MlIla [mpouHocTu
K MpruOaBOK, MM
1)
>
=4
Z_ Taume smnun- (180 -0,1000) 163 11,68 0,9109 BBITIOJIHEHO
= THYeCcKOoe
~
- OOeuaiika 1u- 180 -0,1000) 163 16,86 0,2015 BBITIOJIHEHO
Z‘ niHprUYecKast
=
=
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HlTtyuepa

UcxogHble AaHHbIe

(OneMeHT MeTka [Tun Martepran  |[lmamerp, MM [[onmriaa cteH-  [CymMapHas pH-
k1, MM 0aBKa, MM

[[rynep I [[Ityuep [[Ipoxonsuuii ¢ HakIad- 12X18H10T [144 12 P .8
DN150 [ HBIM KOJIBIIOM
[tynep A [Ityuep [[Ipoxomsmmii 6e3 ykpen- [12X18H10T R0O 14 3,1
DN200 A TeHUS
[Tymep I1 [[Itymep [[Ipoxomsmii ¢ Hakdan-  |12X18H10T 600 16 1,8
DN600 [1 HBIM KOJIBIIOM
[Tyuep b [Ityuep [[Ipoxomsmmii 6e3 ykpen- [12X18H10T R0O 14 3,1
DN200 b TeHus
[tynep 1 [lItyuep [[Ipoxomsmmii 6e3 ykpen- [I12X18H10T 48 14 i
DN50 1 ICHUS
[Tymep K [[Itymep [[Ipoxomsmmii 6e3 ykpern- |12X18H10T U8 14 i
DN50 K ITeHUS
[Tynep B [lItyuep [[Ipoxomsmmii 6e3 ykpen- [I12X18H10T 7 12 P,8
DN100 B TeHus
[tyuep K  |ryuep |[[Ipoxonsimii 6e3 ykpen- [12X18H10T 48 14 i
DN50 DK ITeHUS
[Hrymep M [rynep [[Ipoxomsmmii 6e3 ykpen- |12X18H10T U8 14 i
DN50 M ITeHUS
[ryuep JI1  |ryuep [[Ipoxomsimuii 6e3 ykpern- [12X18H10T |80 16 i

s DN8O0 UT1 ITCHUS

s

N [Tyrep E [lItyuep [[Ipoxomsmmii c Haknan-  [I2X18H10T [7 12 P,8

=

n DN100 E [HEIM KOJIBIIOM

O

= [rynep JI2  [rynep [[Ipoxomsmmii 6e3 ykpen- |[12X18H10T B0 16 i

= DN8O0 U12 ITeHUS

= [ryuep JI3  |ryuep [[Ipoxomsiuii 6e3 ykpern- [12X18H10T |80 16 i

- DN8O0 U13 TeH s

¥

5

2 Pe3yabTaThl pacuera

i )

= PacuyéTtHble ycnoBus

2.

ﬁ (DneMeHT Pacuernas Temneparypa, °C [PacueTHoe gaBnenue, MIla [YcinoBue nmpouHOCTH

=

§ [tynep I' DN150 P00 1,687 BBITTOJTHCHO

q [tynep A DN200 P00 1,661 BBITTOJTHEHO

- [Tyuep I1 DN600 P00 1,679 BBITIOJTHEHO

&

& [Tyuep b DN200 P00 1,677 BHITTOJTHEHO

=

e [tynep I DN50 P00 1,679 BBITTOJTHEHO

E[ [tynep K DN50 P00 1,677 BBITTOJTHCHO

é [ITyiiep B DN100 P00 1,602 BBITIOJTHEHO
[Tyuep XK DN50 P00 1,603 BBITIOJIHEHO
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[tynep M DN50 P00 1,602 BBITIOJTHEHO
[Tyuep JI1 DN80 P00 1,604 BHITTOJTHCHO
[Htyriep E DN100 P00 1,602 BBITTOJTHEHO
[ITynep JI2 DN80 P00 1,604 BBITTOJTHEHO
[ ITynep JI3 DN80 P00 1,604 BBITTOJTHEHO
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Onpeneienue 1aBJIeHUsI HCIILITAHUS

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

PacyeTHble ycnoBus

I[OHYCKaeMLIe HaIpsXKCHUA U1 MaTepuralia Kopiryca 20

npu Temnepatype 20 °C [o]™ = 184 MIla

I[OHYCKaeMLIe HaIpsXKCHUA U1 MaT€puralia Kopiryca t

IpH PacyCTHOH TeMmeparype [o] = 160 MIla

PacuetHoe maBicHUE P, = 1,6 MITa

PacueTHOE naBieHnEe TUAPOUCIIBITAHUS, BEIYUCICHHOE P —125.p. . [o] 20 _

o FOCT P 52630-2012 1.8.11.3 R T 23 MITa
PacuyeTHble ycnoBus (HapyxHoe aaBneHue)

I[OHYCKaeMLIe HAIIPpSKCHUA U1 MaTepHralia KopIryca 20 _

npu Temnepatype 20 °C [o]™ = 184 MIla

I[OHYCKaeMLIe HAIIPpSKCHUA U1 MaTepHralia KopIryca t

IIPU PacueTHOU TeMneparype [o] = 163 MIla

PacueTHOEe naBieHne PP = 0,1 MIla

PacueTHOC JAABJICHUC THAPOUCTIbITAHU S, BBIYMCICHHOC P —125.P. . [O'] 20 _

o TOCT P 52630-2012 .8.11.3 =R o T 014 MIIa

Hp06HOG JAABJICHUC IJI UCIIBITAHUSA COCyAa, MMPEAHA3HAUYCHHOTO AJIA pa6OTBI B YCJIOBHUAX HCCKOJBKHUX PCIKUMOB C pa3jinyi-

s HBIMH PacUeTHBIMH ITapaMeTpaMHu (IaBICHUAMH U TEMIIEpaTypaMu), IPUHUMAETCS] paBHBIM MaKCUMAaIbHOMY U3 OTpele-
= JICHHBIX 3HAYECHU MPOOHBIX NaBICHUN I KQXKIOTO PeXUMa.
=
[}
2 HpOBepKa He00X0AMMOCTH NMPOBEACHUA PACY€TOB HA NIPOYHOCTH B YCJIOBHUAX
=)
= HCIIBITAHUSA
=

[TpoBepka HEOOXOAMMOCTH IIPOBEICHHSI PACYETOB HA IMIPOYHOCTD IIMIMHAPUIECKUX 00e4aeK 1 KOHNYECKUX 3JIEMEHTOB,
= BBINTYKJIBIX M IUIOCKKX AHUIN B ycnoBusix ucnbitanus no 'OCT P 52857.1-2007 n.8.4
=
S PacueTHoe naBiieHHe UCTIBITAHUS P, = 2.3 MITa
2
e I'mapocTariyeckoe AaBiIeHUE MPH MTOTHOM 3aM0OJTHEHUN P —
E arrapara UCIbITaTeIbHOU KUKOCThIO cm 0,11 MIIa
ol
. [o]”
= P, +P, <135-F, -=—
= [
:
m Put P = 2,41 MIla  — jmaBiieHHE UCTIBITAHKS B TOPH30HTAIEHOM ITOJIOXKEHHH arapaTa

[0] 20

£ 135-P "= 248 MTa
S [o]
=
2 241 Mlla < 248 MIla
=
é( 3akmouenue: [IpoBeaenne pacyera Ha MPOYHOCTH B YCJIOBHSIX HCMIBITAHUS He TpedyeTcst
5
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OnpenejeHne Nepruoaa COOCTBEHHBIX KOJIeOaHud o MeToay Priies
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G; — BecoBast Harpy3Ka, IPHJIOXKEHHAs B IEHTPE TSDKECTH AJIeMeHTa (00eqaiiku, Iepexobl)

Gik— Harpy3Kka oT cOCpeJOTOUEHHOH Macchl (00CITyKMBAIOIINE IIIOIAIKN, HACAIKH, TAPENIKH, THHIIA)
Xj — paccTosiHUe OT QpyHIaMEHTa JI0 LEHTpPa TSHXKECTH dJIeMEHTa

Xijk — paccTosiHue OT (hyHAaMEHTa JJO TOUKHU MMPHI0KEHHS COCPENOTOYCHHOI MacChl

Yi — IepeMeEIICHU OT BECOBBIX HAarPy30K B IICHTPE TSDKECTH JIEMEHTa

Yik — IepeMeIeHHsI OT BECOBBIX HArPYy30K B TOUKE MPUIIOKEHHUS COCPEIOTOYCHHON MacChI

PacuyéT B pac4€THbIX yCNnoBUAX (KOPpPO3UA y4TeHa)

Ileprox coOCTBEHHBIX KOJIEOAHHIA:

SIo; vl 4Gy, va)

T=2-ﬂ-J

E'Z[Gi ¥t 'YﬂxJ

0,2447 ¢
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PacyéTr BeTpOBBLIX HATPY3O0K

Pacuér mo 'OCT P 51273-99
HOpMaTI/IBHOG 3HAYCHUC cpez[Heﬁ COCTaBJ’IHIOIIIefI BeTpOBOﬁ HanySKI/I i-FO y‘{aCTKaZ
Qig = o035 K,

rze 0; — KO3 PUIHEHT, yIUTHIBAIONINH H3MEHEHNE BETPOBOTO AABJICHUS MO BHICOTE ammapara:

- 031
st
10

K — aspoanaammgeckmii ko3 uiimenr.

CpenHsis COCTaBISIONIAs BETPOBOI HATPY3KH HA i-M ydacTKe:

Pig= 3D by,

rze Dj — HapyXHBII quameTp i-ro y4acTka,

hi — BeIcOTa i-TO yuyacTKa.

Koa¢duuuneHT npocTpaHCTBEHHOH KOPEIUISAIMHN ITyJIbCallUil JaBJICHUS BETpa:

0962 -0.025-H, x; > 5.0m

Y=
0912, x;250m

[lynecanoHHast COCTABIIAIOIIAs BETPOBOM HATPY3KH Ha i-M ydacTKe:

Piggn =v- Gy - &7,

rae Gj — Bec 1-To y4acTka,

& — K03 PULIUECHT TUHAMHUYHOCTH,

Mi — NPUBEJCHHOE OTHOCUTEIBHOE YCKOPEHUE LIEHTPA TSKECTH 1-T0 ydacTKa.
BerpoBas Harpy3ka Ha i-M yJacTke:

Pi = Pm + Pﬁ}m

W3rubaromuii MOMEHT B CEUCHHU Ha BBICOTE X OT JACHUCTBHS BETPOBOW HArpy3KH Ha 0OCITYKHBAIOIIYIO j-10 TUIOMIAIKY:
Myj=K-qq -8 (x;-xo )l f+075 845 m;) Za

[Tpu OTCYTCTBHMHU TOYHBIX JAHHBIX O (POPME IUIOIIAAKH U3THOAIOIINI MOMEHT ONPENEIISIOT o hopMyJie:

g Mo =K-0p -85 (5 -5 ) L+ 075 & 1;-m;)- 4,
E XA, — cymMMa miomajel Bcex npoekiuii npoduiei j-# miomanky Ha MIOCKOCTb, NEPNEHANKYIAPHYIO HalPABIEHHUIO BET-
n pa;
g A — nuiomma b, orpaHMYeHHast KOHTYPOM j-i IUIOIA/KH;
= 16
o %y
= 1=15h Tl
- mM; — K03OGUINEHT MyIbCaIUH AaBICHHS BETPA,
Q| H = 1,324-10" MM - oGmas BeICOTa arnmnapara OT MOBEPXHOCTH 3EMJIH.
=4
2 PacueTHbI M3rubaromiuii MOMEHT B CEU€HUN Ha BBICOTE Xq.
g n m
= My = 2P I3 — 20 )+ 2, My
% =l =l
E PacyéT B pac4éTHbIX yCrnoBUAX (KOPPO3UA yuTeHa)
s HopmaruBHoe 3HaueHne BeTpoBoro AasieHus (Juist I BerpoBoro paiioHa): qo = 0,23-10° MIla
S Iepuon xonebanuit T = 0,2447 ¢ (cM. Pacuér nepuosa konebanmii)
m
T.

R = 0,004651
s TR0
&
= E=11+4/155¢ =1,369
5
=
=
=
o
=
5
ol <
o E32)
< § Jucr
e E-14.00.00.000 PP 14
~ Wzm) Jlucr Ne moxym. [omn. | Hara




FI

N Dm-bmu:-ndndn—pqnd

p B

L)
el
w
(1
g
= Berposas Harpyska, Wzrubaromuii MOMEHT,
= Pw, H My, Hwm
[¥a]
=
=t —Pu —M,
o
=
(DneMeHT Broicora  |[Hapyxnblii [Harpyska CymmapHras [M3rubaromuit
T 10 Hauayla [TMameTp,  [oT IVIOMIAJOK, [Harpy3Ka, [MOMEHT,
bl DIEMEHTA, MM H H H M
= MM
i Onopa KOJIOHHOTO armapaTa 0 3282 0 1,532:10°  [1,281-10°
= Jlsime smmmnTrdeckoe (Hmknee) 2385 3250 0 1,42:10°  [8,956:10°
<! OGeuaiika HIHHIPHIECKAs D605 3244 1469 1,273:10°  8,956:10"
g [Taymie snmuntudeckoe (BepxHee) 1,236:10° 3250 2963 3489 3503
=
2
e Pac4yéT B pacyY€THbIX ycroBusaXx (Hapy>xHoe aaBneHue) (Koppo3unsa yuTeHa)
HopmaruBHoe 3HaYeHnEe BeTpOBOTro AaBieHus (Juist I BeTpoBoro paiiona): qo = 0,23-10° MIla
g ITepuon xonebanuii T = 0,1459 ¢ (cm. Pacuér nepnona xonebanmii)
=¢
= T .
p P = 0,002775
2 7o0
=
é E=11+4f1525 2 =1,307
=
ol <
Fl o
- b Jlucr
o
gl = E-14.00.00.000 PP 15
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

TTTTITTTTTITI OO TTT T T T T TIT] =
. . -
] s
=
>
(=)
ka
=
fea]
Loyl
I
-------- fztodope
] T o . \_ ha
] lIllJlIiIIlIlll
i oM oE @D e e e =
[ S N o 3
>
w
11
BerpoBas narpyska, Wzrubarormmii MOMEHT,
PWa H MW, Hwm
—Py — M,
(DneMeHT Broicora  [Hapyxnblii [Harpyska CymmapHras [M3rubaromuit
10 Hayanga [TMaMeTp, [OT IUIOUIAJO0K, [Harpy3ka, [MOMEHT,
bJIEMEHTA, MM H H H M
MM
Onopa KOJIOHHOTO armapara 0 3282 0 1,531-10*  |1,254-10°
JTHume smmnmnTryeckoe (HmkHee) 2385 3250 0 1,387-10"  [8,723-10°
O6euaiika HIHHPHYeCKast D605 3244 1463 1,241-10*  [8,723-10*
UTHime smmmnTrgeckoe (Bepxuee) [1,236-10* 3250 2890 3417 3423

uB. Ne no.

19663.4

PacyéT B ycnoBusix MOHTaxa (Koppo3usi yuteHa)

Iepuon xonebanuii T = 0,1411 ¢ (cM. Pacuér nepuona konebanmii)

T i

7o0

E=1144155 ¢

2=

=0,002682

=1,304

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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BerpoBas narpyska, Wzrubarormmii MOMEHT,
Pw, H My, HwM
— Py —— M,
(DneMeHT Broicora  [Hapyxnblii [Harpyska CymmapHras [M3rubaromuit
10 Hayanga [TMaMeTp, [OT IUIOUIAJO0K, [Harpy3ka, [MOMEHT,
bJIEMEHTA, MM H H H M
MM
Ornopa KOJIOHHOTO arinapara 0 3282 0 1,095-10°  [8,259-10°
Tauine annuntudeckoe (HwkHee) [2385 3250 0 0511 5,577-10"
O0eyaiika MHITHHIPUISCKAS 2605 3244 D 0511 15,5771 0*
{Hue smrnTrdeckoe (Bepxuee) [1,236:10° 3250 D 526,4 D439

PacuéTt B ycnoBusax ucnbitaium (FfmapouncnbiTaHnNsA, KOPPO3Us yuTeHa)

Iepuon xonebanuii T = 0,2665 ¢ (cM. Pacuér nepuona konebanmii)

7o0

T.
e= \I{a = 0,005067

E=11+4f1525 2 =1,38

Wzm) Jlucr Ne moxym. [onm.

Jara

E-14.00.00.000 PP

JIuct

17




[ I T T |

Pl dadatabatadad

FI

DI—‘NL.\J-PLHG\‘\JIIPQ\E

[ T 0 T O = T = R
S DoDoooD oD

= L)

> >

w w
g
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= (DneMeHT Broicora  [Hapyxnblii [Harpyska CymmapHras [M3rubaromuit
Q) 10 Hayanga [TMaMeTp, [OT IUIOUIAJO0K, [Harpy3ka, [MOMEHT,
= bieMeHTa, MM H H H M
~ MM
z
= Onopa KOJIOHHOTO armapara 0 3282 0 1,001-10*  [8,471-10*
S Tauine annuntudeckoe (HwkHee) [2385 3250 0 0816 5,765-10"
é O0euyaiika MUITHHAPUYECKAs 2605 3244 0 0816 576510
=
s {Hue smrnTrdeckoe (Bepxuee) [1,236:10° 3250 D 526,4 D439
g
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Pacyér cyMMApHBIX HATPYV30K

Pac4yéT B pac4Y€THbIX ycroBuaX (KOppo3uns y4TeHa)

=T
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o
a I'opusoHTanpHas Ha- Wzrubarommii MomeHT, IlepemerieHus ot cym-
- rpys3kKa, Msum, HmM MAapHBIX
L§ Qsum: H Harpy3ox, Y, mm
=4
Z‘ QSum MSum YSum
m
é BETD. BETP. BETPp
%
oA BricoTa 10 Haya- Beprukanphas [13rubarommii MOMEHT C
T ["opu3oHTaNbHAs HArpy3Ka C .
S (DNeMEeHT KopIryca JIa 3JIEMEHTa, MM Harpy3ka, H - y4éToM BeTp. Harpys3ku, H
o lyu€ToM BeTp. Harpy3ku, H ¢
<
o0}
A Onopa KosomHoro 0 -1,032-10°) 1,663-10° 1,455-10°
arirapara
<
5 JIHHIE SLTITHHEC- a0 -8,503-10°) 1,548-10° 1,031-10°
=t ckoe (HrKHEe)
S|
[a) % | -
2 Obeuaiiica WIMHAPH- o -8,25910%) 1,401-10° 1,031-10°
= [YCCKast
=
o -
= JLHIIE DILTUITHEC- ) )36 ¢ -5,921-10%) 4762 5739
ckoe (BepxHee)
g
ol =
El o
< § JIucr
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Pac4yéT B pacyYé€THbIX ycrnoBusax (HapyxHoe aaBneHue) (Koppo3unsa yuTeHa)

T =T

ik X%

nr

T =T

ik X%

nr

o'o [
£

‘s . N
p o+ maﬁ'-‘l BT
- > >
g L s
s 1
=
5
= I'opusoHTanpHas Ha- N3rubarommii Moment, [lepemenieHus ot cym-
=
é rpys3kKa, Msym, HmM MAapHBIX
Qsum: H Harpy3oK, Y, mm
¥
E(\ — Qaum Msum Y sum
Z, BETP. BETP. BETp
=
=
S BricoTa 10 Haya- | BepruxanbHas [13rnbaroniuii MOMEHT ¢
["opu30HTaIbHAs HArpy3Ka C .

I~ (DneMEeHT KopIyca Jla 3JIeMEHTa, MM Harpy3ka, H . yu€ToM BeTp. Harpy3ku, H
E lyu€ToM BeTp. Harpy3ku, H .
§ Oropa KOJIOHHOTO
A P 0 -4,641:10%) 1,662:10" 1,428:10°

arirapara
g JIHINE JIIITINE: — ggp -3,125:10°) 1,515-10* 1,009-10°
& cKoe (HIDKHEE)
=

O6euaii -
5 CHANKA LIHIIPH - heos -2,907-10%) 1,36810° 1,009-10°
= [YCCKast
3
= JUHILE OLIHITHAC. oy ) 4 -2,914-10%) 4690 5657

ckoe (BepxHee)
g
=] B
El o
< § JIuct
gl = E-14.00.00.000 PP 20
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Pac4yéT B ycnoBusax MOHTaxa (Koppo3us y4TeHa)
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Qsum, H Harpys3oxk, Y, Mm
¥
E(\ Qsum Msum Y sum
Z, BETP. BETP. BETp
=
~
S BricoTa 10 Haya- | BepruxanbHas [13rnbaroniuii MOMEHT ¢
["opu30HTaIbHAs HArpy3Ka C .
o0 (DiIeMEHT KopIyca JIa 3JIEMEHTA, MM Harpy3ka, H .. yu€ToM BeTp. Harpy3ku, H
E lyu€ToM BeTp. Harpy3ku, H
§ Oropa KOJIOHHOTO
A P 0 -4,384-10°) 1,099-10* 8,751-10"
arirapara
g JLIHILE SIIANTIS: g -2,86810°) 0511 5,074-10°
& cKoe (HIDKHEE)
S|
O6euaii -
5 CHANKA THIAPH™ - pegg -2,859-10°) 0511 5,974-10°
= [YCCKast
3
= JUHHILE SILIUITHNC- 3 s 2,434-10%) 526,4 350,5
ckoe (BepxHee)
g
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PacuéTt B ycnoBusax ucnbitaium (FfMagpouncnbiTaHnsA, KOPPO3nUsl yuTeHa)
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= I'opusoHTanpHas Ha- N3rubarommii Moment, [lepemenieHus ot cym-
=
é rpys3kKa, Msum, HmM MAapHBIX
Qsum: H Harpy3oK, Y, mm
¥
E(\ — Qaum Msum Y sum
Z, BETP. BETP. BETP
T
=
S BricoTa 10 Haya- | BepruxanbHas [13rnbaroniuii MOMEHT ¢
["opu30HTaIbHAs HArpy3Ka C .
I~ (DneMEeHT KopIyca J1a 3JIEMEHTa, MM Harpyska, H . y4€TOM BeTp. Harpy3ku, H
= lyu€ToM BeTp. Harpy3ku, H
§ Oropa KOJIOHHOTO
2 P 0 -1,196:10°) 6567 5,72:10°
arirapara
g JUHILE OILIIITIC: )00 -1,004-10°) 5890 3,98-10*
& cKoe (HIDKHEE)
=
O6euaii -
5 CHANKA LIHIIPH - heos -9,994-10°) 5890 3,081-10°
= [YCCKast
5
= JUHHILE SIIITTHNC- 3 s -6,505-10*) 315,9 D59,2
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Onopa K0JIOHHOI0 annapara

OmnopHas o0euaiika

UcxogHble AaHHbIe

Hecymuii s3nemenrt:
Bricora onopsl, hg: 2385 MM

Juametp BepxHero ocHoBaHusA, Dg: 3000 MM
OnopHBIH 371EMEHT

I'pynma matpy6KkoB

unuHApUYeCKNH y4acTOK:

Marepuadn:
TonuiHa CTEHKH, So!

[TpnbaBka 111 KOMIIEHCAIMN KOPPO3UH U 3PO3HH, Cy!

[TpubaBka 1751 KOMIIEHCAIIUA MUHYCOBOTO JIOMYCKa, Cp!

[TpubaBka TexHOIOTHYECKAS, C3:

CymMma npru0aBoK K pacYETHOM TOIIIUHE CTCHKH, C:
DyHIAMEHT:

Beron: B10 (M150)

N3onsauus:

Haspanue: Ornesammura
Tommuna, s,,. 125 MM
InoTHOCTS, p,y,. 1800 Kr/M°
dyTepoBKa:

Hazpanue: Orne3amura
Tommuna, s,: 125 MM
[notHOCTS, py: 1800 kr/m®

Pacuér B pacyéTHBIX YCJIOBUAX

YcnoBus HArpyKeHHs:

Pacuérnas remneparypa, T:

JlHute snnuntuueckoe (HIKHee)

0912C
16 MM
2 MM
0 MM
0 MM

2 MM

200 °C

Wzm) Jlucr Ne moxym. [omn. | Hara
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JIuct
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PacuérHplii M3rubaronyii MOMEHT B BEpXHEM CCUCHHU: 1,071-10° Hwm
PacuérHelii n3rnbaromuii MOMEHT B HIJKHEM CEUCHUM: 1,454-105 Hw™m
PacuérHoe nonepedHoe ycunue B BEpXHEM CEUECHUH: 1,556:10" H
PacuéTtHOE nonepeuHoe yCuiIie B HUKHEM CEUCHUH: 1,662-10* H

Pacuérnoe oceBoe cxxumaroiee ycunue, F: 1,032-106 H

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 Mecme CONPANCEHUA ¢ KOPRYCOM:
JHomyckaemsie HanpspkeHus 1yt Matepraia 12X 18H10T npu remneparype T = 200 °C (pacuéTHbIe YCIOBHSA):

[c]o= 160 MIla

Ceoiicmea mamepuana Kopnyca annapama:
Jomyckaemsle HanpspkeHust 1iig Matepuana 12X 18H10T mpu temnepatype T =200 °C (pacuéTHble yCIOBHS):

[c]k= 160 MIa

Pacuét onopHoii o6euaiiku mo 'OCT P 51274-99

Hapamemput onacnozo ceuenus (n. 7)
Koopaunara ceuenus (0T HIKHEH TOYKH OCHOBaHMA): X = 1198 mm
Juametp B onacHoM ceueHun: D, = 3000 Mmm
DJeMeHT, coJiepKaluil onacHoe ceueHue: LIMIuHAPUYIECK y4acTOK OMOPHI
Inomans: A =0,1193 m?
TomnmuHa CTEHKH B OTTACHOM CEUYeHHH: ' = 16 MM
CymMapHas mpruOaBKa B OTIACHOM CEYCHUH: €' = 2 MM

&
b -[Dg + s'—n:'j- (s'— c')

Yy = =0,1193 / (3,142 * (3000+16 — 2) * (16 - 2)) =0,8998

g Hanmenpumit MomenT conportusienus: W = 0,08178 M
<
= . 4-W
2= =4*0,08178 / (3,142 * (3000+16 — 2)* * (16 — 2)) =
) T [Dg + - anz ) |:5|_ l:':l ( (3000+ )= ( )) =0,8187
=
E{ Paccrostaue ot ocu 1o neHTpa TspKectr: bg = 50,31 MM
= b,
Wz =—— =50,31/3000 =0,01677

. D 2
=
Q| OceBas Harpyska, AeicTByromas B ceueHuu X = 1198 mm:
= F=1,032:10° H
Z‘ Nsrubarommii MOMEHT, AeHCTBYIONTNH B ceueHUH X = 1198 MM:
2 M=1,261-10° Hm
= Y cToMUnMBOCTh ONOPHOM 00eYaiiky B OTTACHOM CEUEHUH:
ol
Z_ F + M+F-ws Dy =1,032:10°/ (0,8998 * 1,793-107 ) + (1,261-10° + 1,032-10° * 0,01677 * 3000) / (0,8187 * 1,410 ~0.07952
E ;- [F vy -[M] ) '
= F  M+Fy;Dy o
% =1, VcnoBue ycTOHYHBOCTH BBIITOTHEHO
& woFlT wg ] Y

[IpodHOCTH CBapHOTO IIBA, COSANHSIONIETO KOPITYC KOJOHHBI ¢ ONOpHOW obevalikoi (ceuenne I'-I):

o
&
= 1 4. M
~ E— +F =1/(3,142 * 3000 * 16) * (4 * 1,071-10°/ 3000 + 1,032-10°) =7,791 MIla
a n-Dp-4l Dy
=
= 0.2 min{[o];[=] | = 0.8 * min{160; 160} =128 MIla
=
5
<] B\
o E32)
- b Jlucr

o
gl = E-14.00.00.000 PP 25
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1 4.1 .
2 Dg b | [ D, + F] 208 min{[s]; ok} Venosne MPOYHOCTHU BBIMOJIHCHO

Pacuér B pacy€THBIX YCJIOBUAX (HAPY/KHOE AaBJICHUE)

YciaoBus HArpyKeHUs:

Pacuérnas temmneparypa, T: 180 °C
PacuérHpIil I3rudaroNuii MOMEHT B BEPXHEM CEUCHUH: 1,047-105 HwMm
PacuérHeIil n3rubaromuii MOMEHT B HIJKHEM CEUECHUM: 1,427-105 HwMm
PacuérHoe nonepedHoe ycunue B BEpXHEM CEUECHUHU: 1,523-10* H
PacuéTHOE nonepeuHoe yCuiiue B HUKHEM CEUCHUH: 1,663-10* H

Pacuérnoe oceBoe cxxumaroiee ycunue, F: 4,641-105 H

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 Mecme CORPANCEHUS C KOPNYCOM:

Jomyckaemsre HanpspkeHus i Mateprana 12X 18H10T npu temnepatype T = 180 °C (pacuéTHble yCIOBHS):

[c]o= 163 MIla

Ceoiicmea mamepuana Kkopnyca annapama:

JHomyckaemsie HanpspkeHuUs 1yt Matepraia 12X 18H10T npu remnepatype T = 180 °C (pacuérHble ycmoBus):

[clk= 163 MIla

Pacuét onopHoii o6euaiiku mo 'OCT P 51274-99

Ilapamempul onacnozo ceuenusn (n. 7)
Koopaunata cedenus (0T HIDKHEH TOYKH OCHOBaHUA): X = 1194 MM
Juametp B omacHoM cedenun: D, = 3000 Mmm
DJNeMeHT, coliepKaluii omacHoe ceueHne: LImmmHapnaecKknii y9acToK OophI
Inomans: A = 0,1192 M
TounmHa CTEHKW B OMIACHOM CeueHUuu: s' = 16 MM
CymmapHnas npubaBka B OIACHOM CEUEHHUH: ¢' = 2 MM

&
T -IIDQ +s'—c'j- |Is'— c':l

W= =0,1192/ (3,142 * (3000+16 — 2) * (16 — 2)) =0,8988

HamMeHbmii MoMenT conpotuienus: W = 0,08157 M
4.
W=
- (Dg + - c')z : Iis'— u:')

= 4%0,08157 / (3,142 * (3000+16 — 2)2 * (16 — 2)) =0,8166

Paccrosinue ot ocu 10 neHTpa TsokecTh: bs = 48,86 mm
hS

‘+'3=D—2

= 48,86 /3000 =0,01629

OceBas Harpy3Ka, JeicTByromas B ceueHuu X = 1194 mm:
F=4,641-10> H

M3rubaroniyii MOMEHT, JeHCTBYOMUN B cedeHn X = 1194 mm:
M=1,237-10° Hwm

YCcTOMINBOCTh ONOPHOM 00€Yaiiky B OTTACHOM CEUEHUH:

F + M+F w3 Dy =4,641-10°/ (0,8988 * 1,814-107 ) + (1,237-10° + 4,641-10° * 0,01629 * 3000) / (0,8166 *
w -l vy ] 1,416:10")

=0,04112

JIuct
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[M] =1~ Ycnosue ycTOHYMBOCTH BBIIOJHEHO

IIpo4HOCTE CBapHOTO I1IBa, COEAUHSIOIIET0 KOPITYC KOJIOHHBI C ONOPHOI obeuaiikoit (ceuenue I'-1):

1 4Tl
— | ——+F =1/(3,142 * 3000 * 16) * (4 * 1,047-10° / 3000 + 4,641-10° ) =4,003 MIIa
nDy-4l Dy
0.8 min {[-3],:,; [IJ:L I = 0.8 * min{163; 163} =130,4 MIla

1 4.0 .
2Dy ' [D_D + F] =08 min {[U]D; ['311} VYcioBre MpOYHOCTH BBITIOJIHEHO

PacuéT B yCl10BHSIX HCTIBITAHUI

YciaoBus HArpyKeHUs:

Pacuérnast temneparypa, T: 20 °C
PacuéTHpI H3rubaroNIiii MOMEHT B BepXHeM ceuerun: 4,224-10% H m
PacuéTHbIii n3rubaronmii MOMEHT B HIDKHEM ceueHun: 5,71 810 Hm
Pacu€rHoe nmonepeuHoe ycuiue B BepxHeMm ceuennn: 5940 H
Pacu€rHoe monepeuHoe ycuine B HWKHEM cedeHnn: 6566 H

PacuétHOe oceBoe cxxumarolee ycuiue, F: 1,196:10° H

Ceoilicmea mamepuana OnopHoll 00e4aiKu 8 Mecme CONPANCEHUA C KOPRYCOM:
Jomyckaemsle HanpspkeHust 1uig Matepuana 12X 18H10T mpu temnepatype T = 20 °C (ycnoBHUS THAPOUCIIBITAaHUH):

[6]%0= N* Rezo/ Ny = 1*276/1,1= 250,9 MIla

Ceoiicmea mamepuana Kkopnyca annapama:

Jomyckaemsre HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 20 °C (ycnoBHS THAPOUCIIBITAHUH):

[6]°«= N* Ryzo /Ny = 1%276/11= 250,9 MIla

Pacuét onmopHoii oo6euaiiku mo 'OCT P 51274-99

Iapamempur onacnozo ceuenus (n. 7)

DJeMeHT, coJiepKalliil onmacHoe ceueHue: LIMTuHAPHIECKH y4acTOK OMOPHI
OceBas Harpy3Ka, JelcTByromas B ceueHuu X = 1194 mm:

F=1,196-10° H

W3rubaromuii MOMEHT, 1eHCTBYIOMHKI B cedeHNH X = 1194 Mm:

M =4,965-10* Hwm

YCcTOHYINBOCTD OMTOPHON 00eUaifky B ONACHOM CEYEeHHUH:

F + M+F w3 Dy =1,196:10°/ (0,8988 * 2,84-10" ) + (4,965-10* + 1,196-10° * 0,01629 * 3000) / (0,8166 *
Y- [F] Yy [M] 2,232:10")

+ =L venosue yeroitumsoctr Beimonmeno
LJ0 [F] Y [M]

IIpoYHOCTH CBapHOTO IIBA, COSAMHSIONIETO KOPIYC KOJIOHHBI C OTIOPHOH 00eyaiikoii (ceuenue I'-I'):

1 4.1
— | —+F =1/(3,142 * 3000 * 16) * (4 *4,224-10* / 3000 + 1,196-10°) =8,306 MIla
n-Dy-4l Dy

=0,05284

JIuct

E-14.00.00.000 PP
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0.8 min{[s]y [ }

1

aDyh

4M o

Da

= 0.8 * min{250,9; 250,9}

] 208 -min{o]gs ok} Venosne MPOYHOCTHU BBITTOJHEHO

=200,7 MIla

Juct

Ne moxym.

Tloam.

Jlata

E-14.00.00.000 PP
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HuanHapuyecKu VYACTOK ONOPLI

L

|
UcxogHble AaHHbIe
Marepuan: 0or2cC
Buytp. muamerp, D: 3000 MM
TomiuHa CTEHKH, S: 16 MM

[TpubaBka /11 KOMIIEHCALIMY KOPPO3UH ¥ OPO3HH, C1: 2 MM

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

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma nprubaBoK K pacyEéTHOM TOJIUHE CTCHKH, C: 2 MM
JnuHa obevaiiku, L: 1755 mm

Koa¢¢uuneHTs NPOYHOCTH CBAPHBIX ILIBOB:
IIpononbHBIM MIOB:

P =1
OKpy>XHOM 1I0B:

pr =1

N3omsms:

Hassanue: OrHe3amura
TommuHa, S,,. 125 MM
IInotHOCTS, p,,: 1800 Kr/M°
®dyTrepoBKa:

Hassanue: Orue3amura
Tonmuna, s,: 125 MM
InoTHOCTS, pg: 1800 Kkr/m°

PacuérHble yciaoBus

Oobeuaiika, HAZpyyHceHHAA 0Ce8bIM CHcumarouwium ycuanuem (n. 5.3.4)
Jonyckaembie Hanpspkenus 1y Matepuana 091 2C npu temneparype T = 200 °C (pacdy€THble yCioBuUs):
[c]= 165 MIla
JIOTyCKaeMOoe OCEBOE CHKMMAIOIIEE YCHIIUE U3 YCIOBHUS TIPOYHOCTH:

Flp=n-(D+s-ci-(5-¢)-[T] = 3142% (3000 + 16 - 2) * (16 - 2) * 165 =2,187-10" H
Monyns nponoisHO# ynpyroctu 1 Marepuana 091 2C npu remnepatype T = 200 °C:

E= 1,81-10° MIla
I[OHYCKaCMOC 0OCEBOE€ COKMMAKUIIEC yCI/IJ'II/Ie nu3 YCJ'IOBI/IH MeCTHOﬁ yCTOﬁ‘IHBOCTHZ

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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_ a5
310107 -E 100 -(s—
[Flg = -Dg-[ ]:E: C:]} = 310 * 10° * 1,81-10° * 30007 / (2,4) * (100 * (16 — 2) / 3000 )** =3,13-10" H
11
¥
I'noxocTs:
R
A= —]T'P :3,291
D+s-=¢

JomyckaeMoe 0ceBOe CKMMAIOIIee YCHINE U3 YCIOBHS 00LIeil yCTONYMBOCTH:

n-D+s- cj-(s—cj-E_{ﬂ

2
—J = 3,142* (3000 + 16 — 2) * (16 — 2) * 1,81-10°/ (2,4) * (3,142 / 3,291)* =9,108-10° H
I'.LS.-

A
JomyckaeMoe 0ceBoe CKMMAIOLIee YCUITNE U3 YCIOBUS yCTOHYUBOCTH:

[Flgz =

[Flg = min{[Flg.Flga} = min(3.13107, 9,10816°} =3,13-10" H
I[OHchaCMOC OCEBOEC CKUMAIOIIEE YCUIINE:
Fl

[F] ) 2 7 7 7 \2\1/2 7
N [[F]r:] = 2187107/ (1 + (2,187-10" /3,13-10" )2 =1,793-10" H

[Flg

Oobeuaiika, HazpyycenHasa uzcuoarouum momenmonm (n. 5.3.5)

Jonyckaemblii H3rudaronuii MOMEHT U3 YCIIOBHS IIPOYHOCTH CO CTOPOHBI CYKATHSL:

O
[M], = E-[F]H = 3000/4%2187-10 =1,64-10" Hwm

Jonyckaemblii U3rubaronMii MOMEHT U3 YCJIOBHSI YCTOHYMBOCTH B MPE/IEax yIpyrocTH:

8]
[M]g = E-[F]El = 3000/3.5%3,1310 =2,683-10" Hm
JlomyckaeMBIi M3THOAFOIIUIT MOMECHT:
M Iy

e)-

2
[M]H = 1,640 (1 + (1,64-10"/2,683-10' )" = 1,4-10" Hm
+

v

PacuéTHble yc/10BUS (Hapy:KHOE JaBJICHUE)

Oobeuaiika, HAzpyyHceHHAA 0CeBbIM cHcumarouwium ycuanuem (n. 5.3.4)
Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temneparype T = 180 °C (pacuérHble ycioBus):

[c]= 167 MIla

Jlomyckaemoe oceBoe CKMMAIOIIee YCHIINE U3 YCIOBUS IPOYHOCTH:
[Flp=n-(D+s-c) - (s-c)-[0] = 3142% (3000 + 16 - 2) * (16 - 2) * 167 =2,214-10" H

Monyns npogonsHoit ynpyroctu juig marepuana 0912C npu remnepatype T = 180 °C:

E= 1,83:10° MIla
JomyckaeMoe oceBoe CHKMMalollee YCUINE U3 YCIIOBUS MECTHOW YCTOMYMBOCTH:

- a4
310107 -E 100 -(s— ¢
[Flg = " -Dg-[ ]:[:;. j} = 310 * 10°® * ,83-10° * 30007 / (2,4) * (100 * (16 — 2) / 3000 )** =3,165-10" H
T

T'nbxocTs:

2E3 .
o 2B =3,201

D+s-¢

E-14.00.00.000 PP
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JormyckaeMoe 0ceBOe CKUMAIOIIEe YCHINE U3 YCIOBHS 00LIeil yCTONYMBOCTH:

n-D4+z-c1-(s—c1-E = :
[Flgz = o [IJ = 3,142* (3000 + 16 — 2) * (16 — 2) * 1,83-10° / (2,4) * (3,142 / 3,291)° =9,209-10° H

JomyckaeMoe oceBoe CKUMAIOLIee YCHIIHE U3 YCIOBUS yCTOHYMBOCTH:

[Flg = min{[Flg. Flgz) = min 3.065107, 9209-10°} =3,165-107 H
I[OHchaCMOC OCEBOEC CKUMAIOIIEE YCUIINEC:
[Fln
. [&T = 2214107/ (1 + (2,214-10"/3,165-10 )*2 =1,814-10" H
[Fle

[F]-

Oobeuaiika, nazpyxcennasa uszuoarouwium momenmonm (n. 5.3.5)
,Z[OHYCKaeMBIﬁ PI3FI/I6aIOHIHﬁ MOMCHT U3 YCJIOBUS MIPOYHOCTU CO CTOPOHBI CIKATHUA:
D 7
]y = 7 [Flg = 300074221410 =1,66-10" Hwm

Jonyckaemblit H3rubaronMi MOMEHT U3 YCJIOBHSL YCTOMYMBOCTH B MPE/EIax yIpyroCTH:

D
(Mg = ﬁ'[F]El = 3000/3.5%3,165-10" =2,713-10" Hm

JlormyckaeMBIi M3TrHOArOIINIT MOMEHT:
[n]- [ ]

Py

H[M

YcaoBus ucnbITAHUH

2
] = 1,66:107 /(1 + (1,66-10"/2,713-10 )** = 1,416-10" Hm

Oobeuaiika, HaAZpyHceHHAA 0CeBbIM CHcumarowium ycuauem (n. 5.3.4)

Jomyckaembie HanpspkeHust it matepuaina 091 2C npu temmnepatype T = 20 °C (ycaoBHs THAPOUCIIBITAHHIA):
[6]°= N* Ryzo /Ny = 1%300/1,1= 272,7 MIla
Jommyckaemoe oceBoe CXKMMAIOIIEe YCUIIHE U3 YCIOBHUS IPOYHOCTH:
[Flp=n-(D+s-c)-(s-c)-[5] = 3142* (3000 + 16 - 2) * (16 - 2) * 272,7 =3,615-10" H
Mopayns npononbHo# ynpyroctu st marepuana 091 2C npu remneparype T = 20 °C:
E*= 1,99-10° MIla
JomyckaeMoe oceBoe CHKMMarollee yCHINE U3 YCIOBUS MECTHOW YCTOMUMBOCTH:

- a4
310107 -E 100 -(s— ¢
[Flg = " Sk [ ]:[:;. j} = 310 * 10°® * 7,99-10° * 30007 / (1,8) * (100 * (16 — 2) / 3000 )>* =4,589-10" H
T

I'nbxocTs:

283
o 2B =3,201

D+s-¢

JlomyckaeMmoe oceBoe CyKUMAloIlee YCUINE U3 YCIOBUS 00Ie YCTOWIHMBOCTH:

n-D4+s-c1-(s- c:l-E_[*n

]
o —J = 3,142* (3000 + 16 — 2) * (16 — 2) * 1,99-10°/ (1,8) * (3,142 /3,291)* =1,335-10'° H

A
Jlomyckaemoe 0ceBoe CKMMAIOIIEE YCHIINE U3 YCIOBHS yCTONYUBOCTH:

[Flgz =

[Flg =min{[Flg. Flgal = min 4589107, 1,33510°} =4,589-107 H

JlonycxaeMoe 0CCBOC CIKMMAIOIIEEC YCUITHEC!

E-14.00.00.000 PP
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[Flo
2
. [[F]r:] = 3615107/ (1 + (3,615-107/4,589-10" ) =2,84-10" H
[Flg

[F]-

Obeuaiika, HazpysceHHaAA U3ZUOAIOWUM MOMEHMOM (n. 5.3.5)

,Z[OHYCKaeMBIﬁ PI3FPI6aIOHIHﬁ MOMCHT U3 YCJIOBUS IIPOYHOCTU CO CTOPOHBI CKATHUA:

D
[M], = E-[F]H = 3000/4*361510 =2,712:10" Hwm

,Z[OHYCKaeMLIfI I/I3FI/I6E[IOHII/II‘/'I MOMCHT U3 yCJIOBUA YCTOﬁqHBOCTH B MIpcaciiax ynpyrocTru:

B
[M]g = E-[F]El = 3000/3.5*4,589-10' =3,933-10" Hwm

JormyckaeMBIi M3THOAIOIINIT MOMEHT:

[na] = [ ]

2
J = 2712107/ (1 + (2,712-107/3,933-10" ) =2.232-10" Hwm

E-14.00.00.000 PP
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IlepexoaHLINA VYACTOK ONMOPLI

L

|
UcxogHble AaHHbIe
Marepuan: 12X18H10T
Buytp. muamerp, D: 3000 MM
TomiuHa CTEHKH, S: 16 MM

IIpubaBka 11 KOMIIEHCAIIUM KOPPO3KH U 3pO3UH, €11 1 MM

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

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma npubaBoK K pacyEéTHOM TOJIIUHE CTCHKH, C: 1 mMm
JnuHa obevaiiku, L: 600 Mmm

Koa¢¢uuneHTs IPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIM MIOB:

P =1
OKpy>XHOM 1I0B:

pr =1

N3omsms:

Hassanue: OrHe3amura
TommuHa, S,,. 125 MM
IInotHOCTS, p,,: 1800 Kr/M°
®dyTrepoBKa:

Hassanue: Orue3amura
Tonmuna, s,: 125 MM
InoTHOCTS, pg: 1800 Kkr/m°

PacuérHble yciioBus

Oobeuaiika, HAZpyyHceHHAA 0Ce8bIM CHcumarouwium ycuanuem (n. 5.3.4)
Jonmyckaembie Hanpspkenus uis Matepruana 12X 18H10T npu Temmepatype T = 200 °C (pacuéTHbie yCIOBUSA):
[c]= 160 MIla
Jonyckaemoe oceBoe CKUMAIOIIEe YCHIIHE 13 YCIOBUSI TPOYHOCTH:

Flo=n(D+s-c)(5-c)-[5] = 3,142% (3000 + 16 - 1) * (16 - 1) * 160 =2,273-107 H
Moyns nponoisHO# ynpyroctu muis marepuana 12X 18H10T npu Temmnepatype T =200 °C:

E= 1,97-10° MIlla
I[OHYCKaCMOC 0OCEBOE€ COKMMAKUIIEC yCI/IJ'II/Ie nu3 YCJ'IOBI/IH MeCTHOﬁ yCTOﬁ‘IHBOCTHZ

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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- a4
310107 -E 100 -(s—
[Flg = D* [ ]:[:: 'ﬂ = 310*10° * 1,97-10° * 30007/ (2,4) * (100 * (16 — 1)/ 3000 )** =4,048-10" H
11
T
I'noxocTs:
283
A= —]T'P :1,126
D+s-=¢

JomyckaeMoe 0ceBOe CKMMAIOIIee YCHINE U3 YCIOBHS 00LIeil yCTONYMBOCTH:

n-D+s- cj-(s—cj-E_{ﬂ

2
—J = 3,142* (3000 + 16 — 1) * (16 — 1) * 1,97-10° / (2,4) * (3,142 / 1,126)> =9,084-10'° H
I'.LS.-

A
JomyckaeMoe oceBoe CKUMAIOLIee YCHIIHE U3 YCIOBUS yCTOHYMBOCTH:

[Flgz =

[Flg = min{[Flg.[Flgal = min 4048107, 9,084.10°} =4,048-107 H
I[OHchaCMOC OCEBOEC CKUMAIOIIEE YCUIINE:
Fl

[F] ) 2 7 7 7 \2\1/2 7
N [[F]n] = 2273107/ (1 + (2.273-107 / 4,048-10" )* =1,982-10" H

[Flg

Oobeuaiika, HazpyiceHHaa uzcuodarouum momenmom (n. 5.3.5)

Jlonyckaemblil U3rudaronuii MOMEHT U3 YCIIOBHUS IPOYHOCTH CO CTOPOHBI CKATHSL:

D
(Ml = - [Flm = 3000/4 227510 =1,705:10" Hm

Jonyckaemblii U3rubaronMii MOMEHT U3 YCJIOBHSI YCTOHYMBOCTH B MPE/IEax yIpyrocTH:

8]
[M]g = E'[F]El = 3000/3.5 *4,04810' =3,47-10" Hwm
g JlomyckaeMBIi M3THOAFOIIUIT MOMECHT:
~ )i
= [14]= 14 ]
E = 1,705-10/ (1 + (1,705-10" /3,47-10" ) =1,53-10" Hm
=
=
Pacuér nonmyckaemMoil TeMepaTypbl B MeCTe CThIKA IEPeX0AHON U OIIOPHOI
3 o0evaexk no ATK 24.200.04-90
>
~
<! Temneparypa ais olpeesieHUs] CBOWCTB MaTEPUAIIOB:
2 tg =151,2°C
=
2 Ceoiicmea mamepuana onopHoii 00euaiiku
= Jonyckaemble Hanpspkenus Ui Martepuana 091°2C npu temmnepatype T = 151,2 °C (pacuérHble ycaoBusi):
=
= [c],= 170,5 MIla
§ Koaddpunuent smneiinoro pacmmpenus aist marepuana 091 2C npu remneparype T = 151,2 °C:
ax= 0,1211:10* °C
g
= Ceoiicmea mamepuana nepexooHoil 00euaiiKu
I~ o — o(.
" Koadpdunument nuneiinoro pacmupenuns st matepuana 12X18H10T npu temmeparype T = 151,2 °C:
= o= 0,168:10* °C
g Monyns npononsHoit ynpyroctu i marepuana 12X18H10T npu remnepatype T = 151,2 °C:
s Ex= 1,99:10° Mlla
- Pacuérnas nonmyckaemas TemIiepaTypa B 30He CThIKa IIEPEXOAHON M OTIOPHOM oOeyaek:
=
o <
Fl o
< § Jlucr
gl = E-14.00.00.000 PP 34
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2-[C]2:- ]_— l_iﬂl 0% * 6 , - . . o
[ ] [F] [M] =2*1705* (1 - 1,032-10°/1,982-10" - 1,167-10° / 1,53-10" ) / (10,168-10" — 0,1211-10" =
tc =

|{‘1h‘ — gy }| El:

Temmnepatypa B 30He CTBIKA:

t, =75°C

Ycnosue paborocnocoOHocTn: f. < [t c]

75 °C < 343,4 °C. YcnoBue BBITIOIHEHO
PacuérHble yc/10BUs (HApPYKHOE JaBJICHUE)

Oobeuaiika, HAZPyHceHHAA 0CeBbIM CHcumarowium ycunuem (n. 5.3.4)
Jomyckaemsre HanpspkeHus 1y Matepraia 12X 18H10T npu temmnepatype T = 180 °C (pacuéTHble yCIOBHS):

[c]= 163 MIla

JlommyckaeMoe oceBoe CXKMMAIOIIEe YCUIIUE U3 YCIOBHUS IPOYHOCTH:
Fli=n-(D+s-ci(s-c) [5] = 3142* (3000 + 16 - 1,8) * (16 - 1,8) * 163 =2,192-10" H

Monyns npogonsHo# ynpyroctu ais marepuana 12X18H10T npu temneparype T = 180 °C:

— 5
E= 1,978:10°> MIla
JommyckaeMoe 0ceBOe CKMMAIOIIEE YCHIHE U3 YCIOBUS MECTHON YCTONYUBOCTH:

- a5
3101077 E 100 -(s— ¢
[Flm = Nk [ é j} = 310 * 10°® * 7,978-10° * 3000 / (2,4) * (100 * (16 — 1,8) /3000 )>* =3,544-10" H
11
7
I'nbxocTs:
283
) =1,125
D+s-=¢

I[onycxaeMoe 0CCBOC C)KMMaAroIiee yCuiinue u3 yCiaoBusa 06H.[€I>i YCTOﬁQHBOCTHZ

- D+s-c-(s-c)-E

1 *1,99-10°) 343,4°C

]
n
[Flga = [I] = 3,142* (3000 + 16 — 1,8) * (16 - 1.8) * 1,978-10°1 (2,4) * (3,142 / 1,125)* =8,637-10'° H

ﬂ,},

I[OHyCKaeMoe 0CCBOC C)KMMaAroIiee yCuiinue u3 yCiaoBus yCTOﬁqHBOCTH:
[Flg = min{[Flg. Flga) = min (354410, 8,63710°} =3,544-107 H
I[OHyCKaeMOC 0CCBOC C)KMMAIOMICEC YCUITUEC!
Flu
N [&T = 2192107/ (1 + (2,192-10" / 3,54410" )" =1,864-10" H
[Fle

(F1=

Obeuaiika, HazpyscenHas uzzudarO UM momenmom (n. 5.3.5)

I[OHYCKaCMLIfI 1/131“146&}01111/1171 MOMCHT U3 YyCJOBUS IIPOYHOCTU CO CTOPOHBI CIKATHUA:

D
[M], = E-[F]H = 3000/4%2,192-10" = 1,644-10" Hm

JlommyckaeMbIi I3THOAIOIINIT MOMEHT M3 YCJIOBHS YCTOHYMBOCTH B MIPEeNiax YIPYTrOCTH:

D
[M]g = ﬁ'[F]El = 3000/3.5*3,544-10" =3,038-10" Hm

JlomyckaeMbIii H3ruOarONIMii MOMEHT:

E-14.00.00.000 PP
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1] - by
+ pln

l[m

Pacuér nonyckaemoii TeMieparypbl B MeCTe CTbIKA IePeX0AHON U OIIOPHOM
odeuaek no ATK 24.200.04-90

Temnepartypa A onpeaeacHusl CBOWCTB MaTEPUAJIOB:

ty =131,2°C

Z
J = 1,644-10/ (1 + (1,644-107 /3,038-107 )2 = 1,446-10" Hm

Ceoitcmea mamepuana onopHoii 00euaiiku
Jomyckaemsre HanpspkeHus s Mateprana 091 2C npu remniepatype T = 131,2 °C (pac4érHple yCIOBHS):

[c]2= 173 MIla
Koa¢pduuunent nmuneiinoro pacmmpenus i Marepuana 0912C npu temnepatype T = 131,2 °C:

ax= 0,1191:10* °C

Ceoiicmea mamepuana nepexooOHoll 00euaiiKu
Koapduument nuneitnoro pacimpenns uist marepuana 12X18H10T npu remneparype T =131,2 °C:
ay= 0,1672:10* °C
Mopayns nponosnsHo# ynpyroctu anst marepuana 12X18H10T npu remneparype T = 131,2 °C:
Ey= 1,994-10° MITa
PacuérHas nomyckaemas TeMIiepaTypa B 30HE CThIKA IIEPEXOIHON M OTIOPHOH oOedaek:

2'[‘:'—]2:' l_ﬂ_ﬁ —ox * 5 7 5 7 -4 - =
[F] [M] =2*173*(1-4,641-10°/1,864-10" — 1,143-10° / 1,446-10" ) / (10,1672-10™* — 0,1191-10
[t.]= | % 1,99410°) 3487 °C
|(’351z — oy )| £y

Temneparypa B 30He CThIKA!

t, =55 °C

VYcenoeue paborocmocobnocTH: t, < [t.:]

55 °C < 348,7 °C. YcnoBuUe BBIIOJIHEHO

YciaoBus McnbITAHUM

Oobeuaiika, HazpyyHceHHAA 0CeBbIM CHcumarouwium ycunuem (n. 5.3.4)

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T mpu temmeparype T = 20 °C (ycnoBHS THAPOUCITBITAHUH):
[6]°= n* Rypo /Ny = 1*276/1,1= 250,9 MIla
Jomyckaemoe oceBoe CKUMAIOIIee YCHINE U3 YCIOBUSI IPOUYHOCTH:
Flo=n-(D+s-ch-(s—-c)-[0] = 3142% (3000 + 16 - 1,8) * (16 - 1,8) * 2509 =3,374-10" H
Moyns npononeHO# ynpyroctu mis matepuaia 12X 18H10T npu remnepatype T = 20 °C:
E®= 2-10° MIla
Jomyckaemoe oceBoe CKMMAIOIIEe YCHINE U3 YCIOBHUSI MECTHON yCTOWYHNBOCTH:

[Flg =

31.0107FE 5 [100 (s- 0 " ,
De. = 310*10° * 2-70° * 30007/ (1,8) * (100 * (16 — 1,8) / 3000 )2° =4,778-10" H

D

By

I'nbxocTs:

283
1-—]“1’

= =1,125
D+s-=¢

JIuct
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JomyckaeMoe 0ceBOe CKUMAIOIIEE YCHINE U3 YCIOBHS 00LIeil yCTONYMBOCTH:

n-D4+z-c1-(s—c1-E = :
[Flgz = o [IJ = 3,142* (3000 + 16 — 1,8) * (16 — 1,8) * 2-10°/ (1,8) * (3,142 / 1,125)> =1,164-10" H

JomyckaeMoe oceBoe CKUMAIOLIee YCHIIHE U3 YCIOBUS yCTOHYMBOCTH:

[Flg =min{[Flg. Flgal = minfa778107, 11640} =4,778-107 H
I[OHyCKaCMOC OCEBOEC CKUMAIOIIEE YCUIINEC:
[Fln
. [&T = 3374107/ (1 + (3.374-10" / 4,778-10" )** =2,756:10" H
[Fle

[F]-

Oobeuaiika, nazpyxcennasa uzcuoarouwium momenmonm (n. 5.3.5)
,Z[OHYCKaeMBIﬁ PI3FPI6aIOHIHﬁ MOMCHT U3 YCJIOBUS MIPOYHOCTU CO CTOPOHBI CIKATHUA:
D 7
]y = 7 [Flg = 3000/4*3374:10" =2,53-10" Hwm

Jonyckaemblit H3rubaronMi MOMEHT U3 YCJIOBHSL YCTOMYMBOCTH B MPE/EIax yIpyroCTH:

D
[M]g = ﬁ'[F]El = 3000/3.5%4,778-10" = 4,096-10" H ™

JlormyckaeMBIi M3TrHOArOIINIT MOMEHT:
[n]- [ ]

Py

H[M

2
] = 253107/ (1 + (2,53-10"/4,096-10" )" =2.153-10" Hm
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I'pynna narpyokoB diemMenTa 'Onopa KoJOHHOr0 annapara’

I'pynna narpyoxos

UcxogHble AaHHbIe

Hecymuii anement: Omnopa KOJIOHHOTO anmapara

INe [Hazsanue matpyOka [d, MM g, MMy, mmfn,, mm|, °f;, Mm|lz, MM
£ 1 hoo f12 (1355 b oo fo4 130
=
= 2 V1 500 [0 [1000 P 315[130 [134
¥
2 3 V2 500 [0 [1000 P 1350130 [134
E
= 4 IC1 84 12 [1610 P 200p0 P4
= 5 |C2 84 12 130 P P00p0 P4
- 6 [T1 02 3 1905 0 7064 |70
1]
2 7 T2 92 B 1905 0 0 p4 [0
= 8 T2 92 B 1905 p o0 b4 [0
E 9 T2 02 3 1905 0 18064 [/0
%
M
=
=
=
3
m
«
&
=
=
¥
&)
=
E
=
o
=
=
ol <
Fl o
< § Jlucr
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OnopHbIi y3ea dieMenTa 'Onopa KOJOHHOT0 annapara'

Pacuér onopnoro y3iaa no 'OCT P 51274-99
bs

Hecyuuii anemeHr:

Onopa KOJIOHHOT'O amlrapara

Tum semenTa: 4

Marepuan: 0912C
VcrnionHuTenbHAs TOJIIMHA HAKHETO OMMOPHOTO KOJIBIIA, S1: 30 MM
[uprHa HUKHETO OMOPHOTO KOJIBIA, by! 255 MM
BricTynaromas mpruHa HUKHETO OMOPHOTO KOJIBIIA, by: 164 MM
Hanuuue ycunuparomeil miacTHHbI Ha

TonmuHa yCunnBaroen miacTuHsbI, S3! 10 MM
luprHa ycuaMBarolei miacTuHel, by 100 MM
[uprHa BEepXHETO ONOPHOTO KOJBIA, by! 164 MM
MuHnMaxbHOE PacCTOSTHAE MEXIY IBYMs CMEKHBIMHU pebpamu, bs: 160 MM
VcnionHuTeIbHAS TOJIIINHA BEPXHETO OMOPHOTO KOJIBIIA, S)! 30 MM
VcrnionHuTeIbHASI TOJIIMHA pedpa, Sy 14 MM
Bricora onopHoro y3ia, h: 360 MM
AHKepHbIe OOJITHI:

Marepuan:

HomunanbsHeIH AuameTp, d: 30 MM
Kommuectso, n 16

Juamerp 60sTOBOM OKpYXHOCTH, Dg! 3220 MM

Pac4éTt B paCUY€THbIX yCrIoOBUAX

YcioBust HArPyKEHUA:

PacuéTHpli n3rubarommui MOMeHT, M: 1,454'105 Hwm

Wzm) Jlucr Ne moxym. [omn. | Hara
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PacuérHoe oceBoe crxxumaromee ycumnue, F: 1,032-106 H
Pe3yabTarhl pacuéra:

Cesoiicmea mamepuaia 3jiemenma onoprno2o ys3jia:
Jomyckaemsre HanpspkeHus 1 Matepuaia 091 2C npu remmnepatype T = 200 °C (pacuéTHple yCIOBHS):

[6]= 165 MITa

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 30He 6ePXHe20 ONOPHO20 KOJIbUA:

Jomyckaemsle HanpspkeHust 1iia Matepuana 0912C npu remnepatype T = 200 °C (pacuéTHble yCIOBUS):

[clo= 165 MIIa

Ceoiicmea mamepuana ankepHoviX 001MOG:

Jormyckaemsle HanpspkeHUs st Mateprana Ct3 (pacdéTHBIC YCIOBHA):

op= 145 MITa

Ceoiicmea mamepuana 6emona:

Jormyckaemble HanpspkeHUs st 6etoHa kiacca B10 (M150):
[6]qe:= 6 MTTa

Ilpounocmo ankepuvix 601moe (n. 9)
M2044.F D,

VYcnosue MIPOYHOCTH BBIINIOJHCHO

Toawuna nusicneco onoprozo koavua (n. 8.2)

Paccrosinre Mex 1y AByMs CMEXHBIMU pedpamu bg = 470,1 MM

2

s 3
g b,
X 1+1 81 [b_]
=
2 ¥y = —53 = (1+1.81* (164/470,1)%) / (1 + 2.97 * (164 /470,17 =0,9144
= a]
= 1+2.97 | 2
£ e
X
O
=
ff +e 158 L = max{0,9144 * 164 * (4 * 1,454-10° /3220 + 1,032-10°) / (3220 * 255 * 165))2 + =24 amt
Z_ D¢ by -[o]a 2;1.5* 16}
=
=
%
)
jas)
E
E; VYcnosue paboTocnocoOHocTH: £ £ max 3%, by -
oa)
- 30 MM > 24 MM. YcII0BHE IIPOYHOCTH BBIIOJIHEHO
5
S HTupuna nusxcuneco onopnozo xoavuya (n. 8.3)
[a}
Q
= .
= 4M o
é D =(4 *1,454-10° /3220 + 1,032-10°) | (3,142 * 3220 * 6) =19,98 MM
1D [Cleer
=
ol
El o
< § JIuct
gl = E-14.00.00.000 PP 40
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

ML r

VYcnoBue paboTOCIIOCOOHOCTH: - Dg
- A—
n-D. [o]g

255 MM > 19,98 MM. YcrmoBue MPOYHOCTH BEITIOTHEHO

Toawuna eepxnezo onoprHo2o Kovya ¢ ycuanugarwouieii naacmunou (n.8.4)

2
by [ 35
%= —|— =100/164 * (10 /30)* =0,06775
h.‘_ Sg
(g + 7%z 53) =30+0,06775*10 =30,68 mm
JluameTp OKpY>KHOCTH, BIIMCAHHOM B IIECTUTPAHHUK T'aliKU:
d=42,7 mm
[a]
5
5
T2 = 5
[2_4] =(3*164/160/ (1 + (164 /160)°/ (1—42,7/160)))"* =1,124
5
1+
d
‘\ 1 .
bs
BuyTpennnii nuametp pe3p0bl aHKepHOTo OoITa:
ds = 25,71 Mmm

[Tnomans momnepevyHoro ce4eHust aHKEpHOTo O0JITa M0 BHYTPEHHEMY JHAMETPY PE3bOBI:

fe 2 0,519-10° WP
. H‘F .[G]B -3 1/2
Tz a———*¢ ={1,124 *(0,519-10°* 145/ 165)"*+2  =26,01 mm
[5]a
& [o
Vcnosue paborocnocobHocTH: |8y + %3 830 £ %Ky # +c
Tla

30,68 MM > 26,01 MM. YciioBre POYHOCTH BBITIOJIHEHO
Toawuna peopa (n. 8.5)

bl o4 :
mak g ——————+C ULA-8) = —p00/0,5719-10° * 145/ (2 * 164 * 165) + 2; 0.4 * 30} =12 MM
T4 by [o]a

& [o
Venosue paboTOCHOCOOHOCTH: 84 2tk {A+ o, 0.4 51}
%4 0o [o]s

14 MM > 12 mM. Yci10BHE TPOYHOCTH BBIITOTHEHO

IlIpounocme onopnoit o6euaiiku 6 301e 6epxHezo 0nOpHo2o Koavya (n. 8.6)

by =bs+by  =160+4701 =630,1 Mm

N:

D, (lﬂ-b3

205
=3000/ (2 * (16 — 2)) * (10 * 630,1 / 3000)>® =457.8
2-[5.3—:) D, ] 2*( N *( )

= 4 _
K=0 oo 210420

E-14.00.00.000 PP
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K=-0002m010* 1y We10t

npu

2
9] N
%5 =-0.024% ln[ﬁ] - \([ln[ﬁﬂ +2.625 p+E = 0.0248 * {In(457,8/ 1100) — ([In(457,8/1100)]> + 2.628)"%} + 0 =0,06745

6 %5 &y [O]p e
|:S|:| - c)g-h

=6*0,06745 * 0,519-10°* 145 * 94/ ((16 — 2)* * 360) =40,57 MIla

635 & [o]p &
YcnoBue paboTOCrIoOcOOHOCTH: [ :]2 b £1.5-[o]a
gg—c) -

40,57 MIla < 247,5 MIIa. YcioBue IpOYHOCTH BBITIOITHEHO

Pac4yéT B pacyYé€THbIX ycrnoBuaX (HapyxHoe aaBneHue)

YciioBusI HATPYKEHUSA:

PacuétHbrit u3rubaronmii MOMeHT, M: 1,427-10° Hm

PacuérHoe oceBoe cxxumaroiee ycunue, F: 4,641'105 H

Pe3yabTarhl pacuéra:

Cesoiicmea mamepuaia 3jiemenma onoprHo2o ys3ia:

Jomyckaemsie HanpspkeHus s Matepuaia 091 2C npu remmnepatype T = 180 °C (pacuétHple yCIOBHS):

s [c]= 167 MIla
s
=
= Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 30He 6ePXHe20 ONOPHO20 KOIbUa:
E Jomyckaemsie HanpspkeHus it Matepuana 091 2C npu remmnepatype T = 180 °C (pacuéTHble yCIIoBHS):
=
é [c]o= 167 MIla
= Ceoiicmea mamepuana aHkepHovix 001mM08:
\% Jlomyckaemsble HanpspkeHUs i Matepuana Ct3 (pacd€THbIE YCIOBUS):
< og= 145 MIla
z
~ Ceoilicmea mamepuana 6emona:
< Jomyckaemsle HanpspkeHUs i 6eToHa kiacca B10 (M150):
glé [6]6eT: 6 MIla
=
= Ilpounocmo ankepuvix 60nmos (n. 9)
[s2}
M M<044.F.-D,
YcnoBre NpoYHOCTH BBITIOJIHEHO
5
‘;( Toawuna nusicneco onopnozo xoavuya (n. 8.2)
é PaccrostHue Mexy IByMs CMEKHBIMU pedpamu bg = 470,1 Mm
=)
=
o
=
5
=1 I\
Fl o
< § Jlucr
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= (1+1.81*(164/470,1)% / (1 + 2.97 * (164 / 470,1)%)* =0,9144

= max{0,9144 * 164 * (4 * 1,427-10°/ 3220 + 4,641-10° ) | (3220 * 255 * 167))"? +

2: 1.5 16} =24 MM
VYcnoBue paboTOCHOCOOHOCTH: 5 £ thax 4% by - +c; 155
30 MM > 24 MM. YcoBHE TPOYHOCTH BBITTOTHEHO
HTupuna nusxccneco onopnozo xoavua (n. 8.3)
AM L E
Dg =(4 *1,427-10°/ 3220 + 4,641-10° ) | (3,142 * 3220 * 6) =10,57 MM
1D [Oleur
M g
< VYcnoBue paboToCImocoOHOCTH: Dg
= hE—t
s oD [5]e
= 255 MM > 10,57 MM. YcaoBre MPOYHOCTH BBHIITOTHEHO
g
=t Toawuna eepxnezo onoproz2o Koavya c ycunugaruieii naacmunoi (n.8.4)
o)
= 2
by [ 53
tz=—|— =100/164 * (10 /30)* =0,06775
£ by W82
S
>
=4
< (83 +%3°8%3)  =30+006775%10 =30,68 MM
ES JuameTp OKpPY>KHOCTH, BIIMCAHHOW B IIECTUTPAHHUK IaiiKu:
= d=427mm
ol
2]
j 3ot
5
§ Xa= a
: 2]
§ [b—“] =(3*164/160/ (1 + (164 /160)*/ (1 —42,7/160)))** =1,124
™
M 142 3
1- —
=S¢ .
= BHyTpeHHH# quamMeTp pe3bObl aHKepHOTO 60MTa:
2 ds = 25,71 mm
E [Tnomaap monepeyHoro ceYeHusi aHKepHOTO 00JITa IO BHYTPEHHEMY TUAMETPY PE3bObI:
=
e B 20519102 2
=
of <
o E32)
< § Jucr
gl = E-14.00.00.000 PP 43
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Ka- T +e ={1,124 *(0,519-10°* 145/ 167)"? + 2 =25,86 MM
A
&[T
VYenoBue paboTOCIOCOOHOCTH: (8 +7% 5 83 2 K4 - % +e
Cla

30,68 MM > 25,86 MM. YciioBHE IPOYHOCTH BBITIOJIHEHO

Toawuna peopa (n. 8.5)
Ke =2

A; [olg 04 !
A ———————+0 048 v —p0n/0,579-10°% 145/ (2 * 164 * 167) + 2; 0.4 * 30} =12 MM
T4 by [o]a

A
YcnoBrue paboOTOCIOCOOHOCTH: &4 = Mmax {¢+ o, 0.4 51}
Ka o ba[T]a

14 Mm > 12 MM. YcIT0BHE TTPOYHOCTH BBHITTOTHEHO

Ilpounocmo onopHoil 06euaiiku 6 30He 6epxXHez0 ONOPHO20 Kobya (n. 8.6)

by =hs+by  =160+4701 =630,1 mm

D 10 -h
M = 2 [ 3

205
= =3000/ (2 * (16 — 2)) * (10 * 630,1 / 3000)>® =457,8
2_(Su_c) o, ] (2*( N *( )

= 4 _
E=0 apu M 107 =0

«
&

< -4 4

E K =-0002 107 - M) nmN}lEl

[}

3

=

= 2

= M H

= %5 =-0.0248 - 9n T )~ In 00 +2.828 1+ K = 00248 * {In(457,8/ 1100) — ([In(457,8/1100)? + 2.628)*%} + 0 =0,06745
X

1]

>

~ g5 &, [O]p -8

< 2 =6 *0,06745 *0,519-10° * 145 * 94 / ((16 — 2)** 360) =40,57 MIla

:d |[s|:, - cj ‘h

=

=

2 6% A, [Clg e

j VYcnoBue paboTOCIOCOOHOCTH: A3 :E Lz £1.5:[c]g

E IIs.;, - l::l ‘h

< 40,57 MIla < 250,5 MIla. YciioBre mpOYHOCTH BBITIOTHEHO

s

™

- PacuéTt B ycnoBusax MOHTaxa

5 y

gs( CJIOBHUA HAIPYKCHHUSA IIPH MOHTAXKE:

i PacuéTHplii n3rubarommi MOMeHT, M: 8,747'104 Hwm

Q

E[ PacuérHoe oceBoe cxumaromee ycunue, F: 4,3 84-10° H

o

=

=

ol <
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Pe3yabTaThl pacuéra:

Ceoiicmea mamepuana 3n1emeHma OnOPHO2o y3ia:

Jomyckaemsle HanpspkeHust 1iia Matepuana 0912C npu remnepatype T = 20 °C (ycnoBHsS MOHTaxa):

[6]%°= N* Repo/ Ny = 1*300/1,1= 272,7 MIla

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 30He 6ePXHe20 ONOPHO20 KOIbUA:

Jomyckaemsle HanpspkeHust 1ig Matepuana 0912C npu remnepatype T = 20 °C (ycnoBHsS MOHTaxa):

[6]%%= N* Rejzo/ Ny = 1*300/1,1= 272,7 MIla

Ceoiicmea mamepuana anKkepHovliX 6071M0OB:

Jomyckaemsie HanpspkeHUs i1 Matepuana Ct3 (yCIoBHS MOHTaXa):

op= 145 MITa

Ceoiicmea mamepuana 6emona:

Jormyckaemble HanpspkeHUs Uit 6etoHa kiacca B10 (M150):
[6]6eT: 6 MIla

Ilpounocmo ankepuvix 60oamos (n. 9)
M<044 F-D,

VYcnosue MIPOYHOCTH BBIIIOJIHCHO

PacuéT B ycnoBusix ucnbitaHum (FfmgpoucnbiTaHua)

YcaoBus HarpyK€eHusl Ipu HCIIBITAHUAX:

Pacuérneiii nsrubaromuii MoMeHT, M: 5,718- 10* Hwm

PacuérHoe oceBoe crxxumaronee ycumnue, F: 1,196-106 H

PesyabTaTsl pacuéra:

Ceoiicmea mamepuaia 3j1emenma onoprno2o ys3jia:

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

[6]%°= N* Repo /Ny = 1*300/1,1= 272,7 MIIa

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 30He 6ePXHe20 ONOPHO20 KOIbUA:

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

[6]%°0= N* Rezo/ Ny = 1*300/1,1= 272,7 MIla

Cesoiicmea mamepuana anKepuvix 601mMoes:

Jonyckaemble HanpspkeHus 11 Marepuana Ct3 (ycIoBUS THIPOUCIBITAHIN):

os= 145 MITa

Ceoiicmea mamepuana 6emona:

JormyckaeMble HanpspkeHUs it 6etoHa kiacca B10 (M150):
[6]6er= 6 MIla

Ilpounocmo ankepuvix 601moe (n. 9)
M<044 F-D,

E-14.00.00.000 PP
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Ycnosue MMPOYHOCTU BBIMOJIHCHO

Tonwuna nusicrnezo onopnozo koavya (n. 8.2)

Paccrostane Mexxay AByMSI cMeXHBIME pedpamu bg = 470,1 Mmm

3 2
b?
141381 | 2
blﬁ

=(1+1.81*(164/470,1)% / (1 + 2.97 * (164 / 470,1)%)* =0,9144

+o, 155, L =max(0.9144 % 164 % ((4*5, 718-10"/3220 + 1,196-10° ) 1 (3220 * 255 * 272,7))** +

- =24 mm
Dg by -[o]a 2;1.5* 16}

Vcnosue paboTococoOHOCTH: §) & max 4%, by -

30 MM > 24 MM. Y cI0BHE IPOYHOCTH BBHITTOITHEHO

HTupuna nusxxcrneco onoprozo xoavya (n. 8.3)

M g

Dg =(4 *5,718-10 /3220 + 1,196-10° ) | (3,142 * 3220 * 6) =20,88 Mmm
1D [Oler

o]
&
[a~]
=
S
[} .
2 4-M +F
B VYcnosue paborocrnocoOHOCTH: - Dg
12—
é 2-Dg[=]g
255 MM > 20,88 MMm. YciioBue NPOYHOCTH BBHIITOIHEHO

=
‘% Toawuna éepxnezo onopHo20 Kobya ¢ ycunuearouieil naacmunou (n.8.4)
S 2

: b 5
= Iz =—|— =100/ 164 * (10 / 30)? =0,06775
E 1:!4 59
ol
= (53 + %z 53) =30 + 0,06775 * 10 =30,68 MM

) 2]
2 3o
) bS
M X2 = 3

[a]
. [b—“] =(3*164/160/ (1 + (164 /160)*/ (1—42,7/160)))"* =1,124
g {422
= d
= 1-—
) 5
S
=
S A -[o]p
= Ta- T +e ={1,124 *(0,519-10° * 145 272,7)"2 + 2 =20,67 MM
A
=
=1 I
™

< § JIuct
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& [o
VYenosue paboToCocOOHOCTH: [8g + 73 53] 2 Ko 2o (o] +e

o]

30,68 mMm > 20,67 MM. YcioBHE IPOYHOCTH BBHITTOJIHEHO

Toawuna peopa (n. 8.5)
Ke =2

A; [olg 04 !
A ———————+0; 048 v —p0/0,579-10° % 1451 (2 % 164 * 272,7) + 2; 0.4 * 30} =12 Mm
T4 by [o]a

A
Ycnosue pabOTOCTIOCOOHOCTH: 84 = tuak {¢+ o, 0.4 51}
Ka by [o]a

14 MM > 12 MM. Yci0BHE TPOYHOCTH BBITTOTHEHO

Ilpounocmo onopHoil o6euaiiku 6 30He 6epxHez0 ONOpHo2o Koavua (n. 8.6)

by =bs+bs =160 +470,1 =630,1 mm

205
D, 10 by
M= : =3000/ (2 * (16 — 2)) * (10 * 630,1/ 3000)>® =457,8

4 (Su - C:] Dg
= 4 _

k=0 ppu M E107 =0

K=-0002l10* Ny, ¥>10%
«
= 2
B M H
= %5 =-00248  9ln T It oo +2.8128 r+ K = 00248 * {In(457,8 / 1100) - ([In(457,8/1100)]? + 2.628)"%} + 0 =0,06745
5
=
E
=
o
= 6 %5, (Ol e

(S ~ c)g T =6 *0,06745 *0,519-10° * 145 * 94 / ((16 — 2)** 360) =40,57 MIla

X 0
1]
>
=~
2. B0 A, [C]g e
o VYcnoBue paboToCImocoOHOCTH: A3 :E Lz £1.5:[c]g
E IIs.;, - l::l ‘h

40,57 MIla < 409,1 MIIa. ¥YcroBre mpOYHOCTH BHITIOTHEHO
%
)
=
=
s
s
™
m
£
<
S
=
[a}
Q
=
=
=
o
=
=
ol <
El o
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CocrostHre

PacuértHrie

YCIIOBHSA

Harpy3ku Ha dbyHaaMeHT

Ocesas cuna, H W3srubarommuit moment, H m T'opmsonTansHas cuma, H

1,035-10°

PacuérHple ycnoBus (HapyxHoe naienne) 4,668:10°

YcmoBus MOHTaXKa

Y cnoBus HCTIBITAHMI

4411-10°
1,199-10°

1,454-10° 1,662-10*
1,427-10° 1,663-10*
8,747-10 1,099-10*
5,718:10* 6566

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.

19663.4

JIHUIITE DJIJITHIOTHYECKOe

UcxogHble AaHHbIe

Marepuan: 12X18H10T
Buytp. muamerp, D: 3000 MM
TonmyHa CTEHKU THHIA, Sq: 25 MM

IIpubaBka 11 KOMIIEHCAIIUM KOPPO3KH U 3pO3UH, €11 1 MM

[IpubaBka a1 KOMIEHCAITMN MUHYCOBOTO JIOITyCKa, ¢p: 0,8 MM

[IpubaBka TexHONIOTHIECKAS, C3: 3,75 Mm
Cymmapnas npubaBka K TOJIIUHE CTEHKH, C: 5,55 MM
BricoTa guumia, H: 750 MM
Jmmaa otOopTOBKH, h;! 80 mm

Pazmyc KPHUBHU3HBI B BEPIHINHEC JHHUIIIA:
D 2

FE = —— =3000?/(4*750) =3000 mm
4.-H

Koa¢duumeHt npoyHOCTH CBAPHOTO LIBA:

¢ =1

N3onsauus:

Hazanue: Termounzosius
Tommuna, s,,. 100 MM
IIn0THOCTS, p,,: 200 Kr/m°

Pacuér B pacuyéTHBIX YCJIOBHUAX

YcioBust HArPyKEHUA:

Pacuérnas temnepatypa, T: 200 °C

PacuérHoe BHYTpeHHEee N30BITOYHOE NaBieHue, p: 1,686 MIla
Pac4yéT Ha npo4yHocTb U yctonunBocTtb no FOCT P 52857.2-2007

ﬂonycxaeMbte Hanpadcenusn:

Jonyckaemble Hanpspkenus 1 Marepuana 12X18H10T npu Temneparype T = 200 °C (pacuérHble ycioBus):

[c]= 160 MIla
Monyns npogonsHoit ynpyroctu juig matepuana 12X 18H10T npu remnepatype T = 200 °C:

E= 1,97-10° MIlla

E-14.00.00.000 PP
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Jnuwa, nazpyscennvie 6HympeHHUM U30blMOYHbBIM 0A8/1ICHUEM.
Paaunyc kpuBU3HBI B BEpIINHE JHUIIA:
D 2
E = —— =3000%/(4*750) = 3000 MM
4-H

PacuérHas TommuHa CTEHKH ¢ yIE€TOM IPHOABOK:

R
8y, +o0=———+ ¢ =(1,686*3000)/(2*160*1-0.5*1,686) +555 = 21,4
Ip T o] e-05p ( )/ ( ) MM
21,4 MM <25 MM
3akmoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJIHEHO

Jlommyckaemoe faBieHue:
2 [c]lg (s -0
Bl = —F7——
E+05-(s;-c)

2,068 MITa > 1,686 MIla
3akiaroueHye: Y c10BHe MPOYHOCTH BHINOJIHEHO

=2*160* 1 * (25-5,55) / (3000 +0.5 * (25 - 5,55)) = 2,068 MIla

Pacuér B pacyéTHBIX YCJIOBUAX (HAPY/KHOE aBJICHUE)

YciaoBus HATpY:KeHHS:

Pacuérnas temneparypa, T: 180 °C

PacuérHoe Hapyx)HOe m30bITOUHOE HaBnenue, p: 0,1000  Mlla
Pac4éT Ha npo4yHoCTb 1 ycTtonunBocTb no FOCT P 52857.2-2007

ﬂonycxaeMbte HanpAas>;ccenun:
Jonyckaembie Hanpsbkenus uig Matepuana 12X 18H10T npu temnepatype T = 180 °C (pacuétHbie ycioBus):

[c]= 163 MIla

«
§ Mopaynb npononbHo#t ynpyroctu nist marepuana 12X18H10T npu tremneparype T = 180 °C:
= E= 1,97810° MIla
5
=
5 JInuwa, nazpyscennvle HAPYHCHLIM OABICHUEM.
= Pajinyc KpUBHU3HBI B BEPILIUHE JHUIIA:
D 2
H E=— = 30007/ (4 * 750) = 3000 MM
=4 4.H
=4
Z - o I.H
Z. r=10- o S - =10 * (25 - 5,55) / 3000 * (3000 / (2 * 750) — 2 * 750 / 3000) =0,09725
= D 2H D
=
L+(24+8 20
<! 3 = i +(f[:3 10 -xx)j _xx =(1 + (2.4 + 8*0,09725) * 0,09725) / (1 + (3.0 + 10 * 0,09725) * 0,09725) = 0,9443
o :
E Pacuérnas TonmHa cTeHKH ¢ yuéToM npubaBok (rpu xasieHuu p = 0,1000 MITa):
=
s Ey R Dep 14-pR =max{0,9443 * 3000 / 161 * (2,4 * 0,1000 / (10°5* 7,978-10° ))2; 1.2 * =
M Sp 0= max R -t + & 0,1000 * 3000 / (2 * 163)} + 5,55
161 Y. 2[5 ! : 11,68 mm
S 11,68 MM < 25 MM
= 3axiro4yeHue: Y cJioBre padoTocnoco0HOCTH BBINOJTHEHO
= Jomnyckaemoe Hapy>KHOE JJaBJICHUE U3 YCJIOBUS IIPOYHOCTH:
[a}
= 2-[o] s -0
= 1
=_——— -~ =2*163*(25-5,55)/(3000 +0.5 * (25-5,55)) = 2,107 MII
% [Bln R+05 (s, 0) ( ) ( ( )i a
= Jommyckaemoe Hapy>KHOE aBJICHNE U3 YCIOBHS YCTOHYUBOCTH:
5
ol <
Fl o
< § Jlucr
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(Pl

_26-107°E [100(s ~¢)
fly E, R
[£ln
2
IJ{[F]H]
bl

0,9109 MIla > 0,1000 MIIa

3akiroueHue: Y c10BHe IMPOYHOCTHU BBINMOJHECHO

=2,107/ (1 + (2,107 / 1,01))"?

2
} =26 *10° *1,978:10° /2,4* (100 * (25 —5,55) / (0,9443 * 3000) )* = 1,01 MIla

=0,9109 MIla
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

O6eyalika IJIMHIPHYECKas

L

|
UcxogHble AaHHbIe
Marepuan: 12X18H10T
Buytp. muamerp, D: 3000 MM
TomiuHa CTEHKH, S: 22 MM

IIpubaBka 11 KOMIIEHCAIIUM KOPPO3KH U 3pO3UH, €11 1 MM

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

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma nprubaBoK K pacyEéTHOM TOJIUHE CTCHKH, C: 1 mMm
JnuHa obevaiiku, L: 9760 MM

Koa¢¢uuneHTs IPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIM MIOB:

P =1
OKpy>KHO 1I0B:

pr =1

N3omsms:

Hazanue: Termounzosiust
Tommumna, s,,. 100 MM
II10THOCTS, p,,: 200 Kr/m°

Pacuyér B pac4éTHBIX yCI0BHUAX

YciioBusI HATPYKEHUSA:

Pacuérnas temneparypa, T: 200 °C

PacuérHoe BHyTpeHHEe N30BITOYHOE naBieHue, p: 1,68 Mlla

PacuéTtHbIif U3rndarImuii MOMEHT, M: 1,03 1-10° Hm
PacuérHoe nonepeunoe ycunue, Q: 1,401-10* H
PacuétHoe oceBoe crxmmMaromee ycunue, F: 8,259-105 H

Pac4éTt Ha npo4yHoCTb 1 ycTtonuuBocTb no FOCT P 52857.2-2007
Jonyckaembie Hanpspkenus uis Mateprana 12X 18H10T npu temmepatype T = 200 °C (pacuéTHbie yCIOBUSA):

[c]= 160 MIIa

Monyns npogonsHoit ynpyroctu s matepuana 12X18H10T mpu temneparype T =200 °C:

E= 1,97-10° MIla

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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uB. Ne no.

19663.4

I'naokasa obeuaiika, HAzpy)HceHHaAn GHYMPEHHUM U3ObIMOYHBIM OasleHUeM (n.

5.3.1)
Pacuérnas TOJIIWHA CTCHKHU C yLIéTOM HpI/I6aBOK:
p-D
fpte= ————+r¢ =(1,68*3000)/(2*160*1-1,68)+1 =16,83 MM
i[c]-pp-p

16,83 MM < 22 MM
3akmoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJIHEHO
Jlommyckaemoe faBieHue:
2] g, (5 O
[p]= = 2%160*1* (22 1)/ (3000 + 22 - 1) =2,224 MIla
D4(z-0)
2,224 MI1a > 1,68 MIla
3axiro4eHue: Y cJIOBHe NPOYHOCTH BBINOJTHEHO
MuHnMaIbHOE PACCTOSHUE MEXIY “ONMHOYHBIMH IITYIIEPAMU:

by =2-.JD (s- ) =2*(3000*(22-1))” =502 Mmm
Pacuérnas niuHa 11t pacuéra oT JEHCTBUSI OCEBOM CUJIBL:
lr = 1,042:10* mm

Obeuaiika, HazpyrceHHan ocegvim corcumarouium ycuauem (n. 5.3.4)
I[OHyCKaeMOG 0CCBOC CX)KMMAroUICC YCUJINC U3 YCIOBUA IMTPOUYHOCTU:
[Flo=n-(D+s-c) (s-c) [T] = 3142% (3000 +22-1)* (22 1) * 160 =3,189-10" H

I[OHYCKH.CMOG 0CCBOC C)KMMAroIIee YCUINC U3 yCI0OBUA MECTHOMU YCTOﬁqHBOCTHZ

_ a5
310107 -E 100 -(s— ¢
[Flg = " ke [ ];E;. j} = 310 *10°® * 1,97-10° * 30007 / (2,4) * (100 * (22 — 1) / 3000 )** =9,389-10" H
b4
I'noxocTs:
2E3 .
A= —]T'P =19,51
D+s-=c

JomyckaeMmoe oceBoe CyKuMarolee YCUINe U3 yCIOBUS O0IIEH YCTOWIMBOCTHU:

- D+s-c)-(s-c) E

2
n
[Flga = [I] = 3,142* (3000 + 22— 1) * (22— 1) * 1,97-10°/ (2,4) * (3,142 / 19,51)° =4,242-10° H

ﬂy
I[OHyCKaeMOG 0CCBOC C)KMMaAroIiee yCuiinue u3 yCiaoBusa yCTOﬁqHBOCTH:
[Flg = min{[Flg.[Flga) = min (9389107, 4242-10°} =9.389-107 H
I[OHyCKaeMOC 0CCBOC C)KMMAIOMICE YCUITUEC!:
Fl

[F] ) 2 7 7 7 \2\1/2 7
+ [[F]n] = 3,189-10" /(1 + (3,189-10"/9,389-10 Y)** =3,019-10" H

[Flg

3,019-10" H>8,.259-10° H
3aKJ'HOT{eHI/IeZ YcaoBue [IpO‘lHOCTI/I u yCTOﬁ'—IHBOCTH BBIIIOJIHEHO

Oobeuaiika, nazpyycennasa uzcuoarouium momenmonm (n. 5.3.5)

JlomyckaeMbIi M3THOAIOIINIT MOMEHT M3 YCJIOBHSI IIPOYHOCTH CO CTOPOHBI COKATHS:

D
[M], = E-[F]H = 3000/4*3189-100 =2.392:10" Hm

JonyckaeMblit M3rubaronii MOMEHT U3 YCJIOBHSI YCTOMYMBOCTH B MPE/IENax yIpyrocTH:

D
[M]g = E'[F]El = 3000/3.5%9,389-10 = 8,047-10" Hwm

E-14.00.00.000 PP
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19663.4

JlomyckaeMblii U3rHOArOIUI MOMCHT:
Dl
[14]= i ]
2 7
Y [M]H = 2,392:10"/(1 +(2,392-10"18,047-10" )** =2,293-10" Hm
+
]

2,293-10" Hm>1,031-10° Hwm
3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Oobeuaiika, nazpyscennasa nonepeunvim ycuauem (n. 5.3.6)

Jomyckaemoe IOINepedHOe YCHINE U3 yCIOBHS MPOYHOCTH:

[Qlp =025 -n-D (s-ci-[5] = 025%3142%3000* (22-1)*160 = 7,917-10° H
PacuérHas nnuHa 11t pacuéra OT JSHCTBUS 1aBICHUS:
l,=1,042-10" mm
Pacuérnas nuHa 1u1st pacuéra oT JeMCTBUSI MONEPEYHON CUIIBL:
lo=1,042:10" mm
Jomyckaemoe MomnepeyHoe yCUIUe U3 YCIOBUS YCTOMUMBOCTHU:

2

(O] = 23 E G707 V15532079 | | 245197007 %(22-1)/2.4* (018 +33*3000* (22~ 1)/ =1,5810"

E fy ' ' ) = 1,04210"?) H

I[OHyCKaCMOC NONEPEYHOC yCUIIUC:

[Q]- Qln

2 6 6 7 \2\1/2 6
. [[Q]n] = 7,917-10°/ (1 + (7,917-10°/ 1,58-10" )** = 7,078-10° H
Qe

7,078-10° H>1,401-10* H
3aKn10quMe: yCJIOBMe HpO‘lHOCTI(I n yCTOﬁqHBOCTM BBIINOJIHEHO

Oobeuaiika, pabomaiowan noo cOBMeCmHbIM Oelicmeuem Hazpy3okK (n. 5.3.7)

O6eqa1711<a, pa60Ta}01ua;1 101 COBMECTHBIM HeﬁCTBHCM HApYyXHOI'0 JaBJICHHS, OCEBOI'0O CXKUMAIOLICTO YCHUIIUA, I/ISFI/I6aIOH.[e-
'O MOMCHTA U MONEPEYHOT'O YCHUIIHA.

2
. B F I 0
H : _ | 5 1
PpOBepKa yCIOBHs YCTOHIMBOCTH [[p] [F]  [] [[Ql] ]

2
£ + i +£+ {EJ =0/0+8259-10°/3,019-10" + 1,031-10°/ 2,293-10" + (1,401-10*/ 7,078-10° > = (0.03185< 1

(el [F] [M] L[Q]

3axiroyeHre: Y cJIoBUe YCTOHYHBOCTH BBINOJTHEHO

JononHutenbHbIA PacyYéT Ha NPOYHOCTbL U ycTonunBocTb no NOCT P
51274-99

IIponosbHBIE HALIPSHKEHUS HA HABETPEHHOM CTOPOHE:

p-D+s) F 4 _ 1,68 (3000 + 22) / (4 * (22-1)) — 8,259-10° | (3,142 * 3000 * (22-1)) + =
4-(s-c) m-D-[s-c) n.D?.[s=c)  4*1,031-10°/ (3142 3000° * (22-1)) 56,96 MITa

Oyl =

KOJ’II)IICBLIC HaIPpsSOKCHUS:

p-[D+s)
o, = T - 1,68 * (3000 + 22) / (2 * (22-1)) = 120,9 MIla

DKBUBAJICHTHBIE HANPSKSHISI HA HABETPEHHOH CTOPOHE:

T op] = Jcﬁl —Oy Oy + Gyg = (56,962 56,96 * 120,9 + 120,99 = 104,7 MIla

VYcnosue IMPOYHOCTHU Ha HaBCTpeHHOﬁ CTOpPOHE

JIuct
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19663.4

0| | O 1 [y
max{|n:7x1|; Ijml} = max{[56,96]; 104,7} = 104,7 MIIa

le = 160*1 = 160 MITa
VcnoBue MMPOYHOCTU BBIMIOJIHCHO
HpOI{OJ‘ILHLIe Halps>KEHU Ha HOILBeTpeHHOﬁ CTOpPOHC:

B D +s] F 4 M 1,68 * (3000 + 22) / (4 * (22-1)) — 8,259-10° / (3,142 * 3000 * (22-1)) = =

SR

DKBUBAJICHTHEIC HaIlps’)KCHUA Ha l'IOIlBeTpeHHOﬁ CTOPOHC:

T oma = -J'j:g Oy Tyt cyg = (55,572 55,57 * 120,9 + 120,99"* = 104,8 MIIa

YcaoBue MpOYHOCTH Ha NIOABETPEHHONW CTOPOHE

mE'X{I':sz ;Umz}i['j]k P
x|y o |, gz ] = max{(s5,571; 1048} = 104,8 MITa
Lo = 160*1 = 160 MIla

VYcnosue MIPOYHOCTH BBIIIOJHCHO

VYcnosue YCTOI>'I‘IPIBOCTH JJIA KOJIOHH, pa60Ta}01uHx o4 BHYTPCHHHUM H30BITOYHBIM JaBJICHUEM HJIN 0e3 JABJICHUA:

[§]+-[II%|£1.D

F
FJ+ = 8259-10°/3,019-10" + 1,031-10°/ 2,293-10" = 0,03185

VYcnosue YCTOI>'I‘IPIBOCTPI BBITITOJTHEHO

==

Pacuér B pacy€THBIX YCJIOBUAX (HAPY/KHOE aBJICHUE)

YciaoBus HATPYKeHHS:

Pacuérnas tremneparypa, T: 180 °C

PacuérHoe HapyxHOe m30bITOUHOE HaBieHue, p: 0,1000 MIla

Pacuérnelii n3rubaromnuii MOMeHT, M: 1,009-105 Hwm
PacuérHoe nonepeunoe ycunue, Q: 1,368-10* H
Pacué€TtHOE oceBoe cxxumarolee ycuue, F: 2,907-10° H

PacyéT Ha npoyHoCTb U yctonunBocTb no NOCT P 52857.2-2007
Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 180 °C (pac4éTHble yCIIOBHS):
[c]= 163 MIla
Monyns nmpomonsHoO# ynpyroctu ains marepuana 12X18H10T npu remnepatype T = 180 °C:

E= 1,978:10° MIla

I'naokas obeuaitka, HazpyyrceHHas HApYHCHbIM 0asienuem (n. 5.3.2)

Pacuérnas niuHa 11 pacu€ra oT JeHCTBUS 1aBJICHUS:
l,=1,042-10" mm

0nar 04
B =rmaxd [ 047 [ g ] . (l] =max{1; 0.47 * (0,1000 / (10 * 7,978-10°))°*%" * (1,042-10* ] 3000)**} = 1
10~ E D

Pacuérnas TOJIIIMHA CTECHKU C YUCTOM HpI/I6aBOK2

4-[s-c) D (-] Y fs—c) T 4%1,031-10°/ (3,142 * 3000° * (22-1)) 5557 MIla
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- 04 — * 2 % * -5 % . * =
sp+|:=max{1.lilﬁ-m -D{ p 1] _I.Z-p-D} =max{1.06 * 10 * 3000 / 1 * (0,000 / (10° * 1,978-10°)

B \w0%.E D) "2[d-p

16,86 MM < 22 MM
3akoueHue: YcejaoBue paboTocnoco0HOCTH BHITIOJHEHO

. D D
B,=mindl 0,245 — | —— - . * e % (99 _ 1\ —
1 { T 0 (s—cj} min{1.0; 9.45 * 3000/ 1,042-10** (3000 / (100 * (22 — 1)))?} =1

Jomyckaemoe Hapy>KHOE JaBJICHUE U3 YCJIOBHS YCTOMUMBOCTH:

-5 25
b1, = 2.08-107E _E_[mn (8- '3)} _208%10° % 1,978-10° * 3000/ (2,4 * 1 * 1,042-10 ) * (100 * (22 — 1) / 3000
. =

ng, B, | D

,Z[OHYCKaeMOC Hapy>XHOC JaBJICHUEC U3 YCJIOBUSA MPOYHOCTHU:

] =2-[n3]-|:s—cj _ _
Pl = g T 27163%(22-1)/(3000+22-1) =2,266 MlTa
[p] = [p]l'[

2,266/ (1 + (2,266 /0,2023))*2  =0,2015 MIla

0,2015 MIla > 0,1000 MIla
3aKiro4eHue: Y CJIOBHE NPOYHOCTH H YCTOHYHUBOCTH BBINOJIHEHO
MuHuManbHOE PACCTOSIHUE MEXAY “ONMHOYHBIMU™ IITYLEPAMMU:

g =2-2fD (8- =2%(3000* (22— 1)) =502 Mm

Obeuaitka, HazpyrceHHan ocegvim corcumarouium ycuauem (n. 5.3.4)

I[OH}/CKaeMOC 0CCBOC CX)KMMArOUICC YCUIINC U3 YCIOBUA IMTPOUYHOCTU:
[Flo=n-(D+s-c) - (s-c)-[T] = 3142% (3000 +22 - 1) * (22 1) * 163 =3,249-10" H

JomyckaeMoe oceBoe CHkMMarollee yCHINE U3 YCIOBUS MECTHOW YCTOMUMBOCTH:

- a4
310107 -E 100 -(s— ¢
[Flg = " Sk [ é j} = 310 * 10°® * 7,978-10° * 30007 / (2,4) * (100 * (22 — 1) /3000 )>* =9,427-10" H
T

I'noxocTs:

2E3 .
o 2B =19,51

D+s-¢

JlomyckaeMmoe oceBoe CyKUMalolee YCUINE U3 yCIOBUS 001l yCTORYMBOCTH:

[F]E2=ﬂ-(D+s— &1 -(8- ch[;
fy

Jlomyckaemoe 0ceBoe CKMMAIOIIEE YCHINE U3 YCIOBHS yCTOMYUBOCTH:

2
J = 3,142* (3000 + 22 — 1) * (22— 1) * 1,978:10° | (2,4) * (3,142 / 19,51)? :4,259'108 H

[Flg =min{[Flg. Flgal = min 9427107, 4259-10°} =9.427-107 H
I[OHyCKaeMoe 0CCBOC C)KMMaAroLIIee yCUiiue:
[Fln
N {&T = 32491071 (1 + (3,249-107 /9,427-10" )** =3,071-10" H
[Fle

3,071-10" H>2,907-10° H
3aKJ'HO‘{eHI/ICZ YciioBue IIpO‘lHOCTI/I n yCTOﬁ‘lPlBOCTH BBIIMMOJHEHO

[F]=

1,042-10*  3000)**; 1.2 * 0,1000 * 3000 / (2 * 163 —0,1000)} + 1 16,86 MM

- )2,5 :0,2023 MIla
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Obeuaiika, HazpyrceHHaa u3zUOAOWUM MOMEHmMOM (n. 5.3.5)

JlomyckaeMbIii H3rHOarOIMii MOMEHT U3 YCIIOBUS MPOYHOCTH CO CTOPOHBI CIKATHS:

O
[M], = n [Flg = 3000/4 *3249-10" =2,437-10" Hm

,Z[OHYCKaeMLIﬁ PI3FPI6aIOHIHﬁ MOMCHT U3 yCJIOBUS YCTOFI‘IHBOCTH B IIpcaciiax ynpyrocru:

D
(Mg = E'[F]El = 3000/3.5%9,427-10' =8,08:10" Hwm
JormyckaeMBIi M3THOAIOIINIT MOMEHT:
[l

[14]-
2
1+ [ [M]H J = 2437:10"/(1 + (2,437:10"/8,08:10" ) =2,333-10" Hwm

Tl

2,333-10" Hm > 1,009-10° Hwm
3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Oobeuaiika, Hazpyycennas nonepeunvim ycuauem (n. 5.3.6)
I[OHYCKaCMOC NoNEepeYHOC YCUIINC U3 YCIOBUA IIPOTHOCTU:
[Qlg =025 w-D (s-c)-[0] = 0.25+%3142%3000* (22-1)*163 = 8,065-10° H

Pacuérnas nuHa 11t pacuéra oT JeCTBUSI MONEPEYHON CUIIBL:
lo=1,042:10" mm
JonyckaeMoe mnomnepeyHoe yCWINE U3 YCIOBUS YCTOMUUBOCTH:

2
(o ) _[D.13+3.3_D(5—'¢)} _ 24%1,97810°% (22— 1)°/ 2,4 (0.18 + 3.3 * 3000 * (22— 1)/ =1,587-10"

fiy 12 T 1,042:10%%) H

Jomyckaemoe MOMEpeuHOe yCHITHE:

Q]
s [Q]= —nz
s N [[Q]n] = 8,06510°/ (1 + (8,065-10°/ 1,587-10" )** =7,19-10° H
A [k
=
= 7,19-10° H>1,368-10* H
é 3axiro4eHre: Y cJIOBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
= Oobeuaiika, padbomawouwias noo cOBMeCHHbIM Oelicmeuem Hazpy3ok (n. 5.3.7)
Lg\‘ O6eqa1711<a, pa60Ta}01ua;1 104 COBMECTHBIM HGﬁCTBHeM HAPYXXHOT'O JaBJICHUA, OCEBOT0 CXKUMAKOLICTO yCHUIIUA, I/ISFI/I6aIOH.Ie-
[;I 'O MOMCHTA U NONEPEYHOT'O YCHUIIHA.
s
. 2
? . F I
é IIpoBepka ycioBus yCTOMYUBOCTH: L (i] =1
(p] [F1 [M] \[Q]
%
o
= F M (QY
< £ +—+—+ [—] =0,1000/0,2015 + 2,907-10°/ 3,071-10" + 1,009-10° / 2,333-10" + (1,368-10* / 7,19-10°)* = 0,51 < 1
3 (p] [F] [M] A[Q]
= 3akrodeHue: Y cJ0BUe YCTOHYUBOCTH BHINOJHEHO
< o . o
§ [JononHuTenbHbIA pacyYeéT Ha NPOYHOCTbL U ycTtonunBocTb no NOCT P
= 51274-99
g IIponosbHBIE HALIPSHKEHUS HA HABETPEHHOM CTOPOHE:
= . .
S Ty = o D+s) F + 1 M _ 01000 % (3000 +22) / (4 * (22-1)) ~ 2,907-10° / (3,142 * 3000 * (22-1)) =
4-(s—c] w-D-ls—c] x.D?.(s—c) T +4%1,009-10°/ (3142 * 3000° * (22-1)) 2.809 MITa
=
ol
o E32)
< § Jucr
gl = E-14.00.00.000 PP 57
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KOJ'H)IICBI)IG HaIlpsOKCHUS:

P |:D + s:l
UY = 7. |IS — '3) = 0,1000 * (3000 + 22)/ (2 * (22-1)) = 7,195 MIIa

OKBUBAJICHTHBIE HANIPSDKEHUS! HA HABETPEHHOM CTOPOHE:!

T ogml = Jl:ﬁl ~ Oy Oyt Gyg = (2,809*—2,809 * 7,195 + 7,195%)"? = 6,281 MIla

YcnoBue MMPOYHOCTHU Ha HaBeTpeHHOﬁ CTOpPOHC

maxﬂ'jxl |; Tzl } L4 ['j]]-.( P
max{"jxl |; Tl }

[l = 163%1 =163 MIla
Ycnosue MMPOYHOCTU BBIMIOJIHCHO
HpOILOJ'ILHLIe Halps>KEHUS Ha HOIlBeTpeHHOP'I CTOpPOHC:

p-[D+s) F___ 4M 10,1000 * (3000 + 22) / (4 * (22-1)) — 2,907-10° | (3,142 * 3000 * (22-1)) =
4-(s-c) w-D-(s—o) n.D? [s=c) T —4%1,00910°/ (3,142 * 3000 * (22-1)) 1,449 MITa

max{|2,809|; 6,281} = 6,281 MIla

Tya =

DKBUBAJICHTHbIE HAMPSIKEHHSI HA TIOJIBETPEHHON CTOPOHE:

2 2
Togpa = qj‘jxg —Oyy Ty +0," = (1,449°-1449*7,195 +7,195)* = 6,591 MIla

YcnoBue poYHOCTH Ha MOABETPEHHON CTOPOHE

max{]u:ﬂ ;ljmg}i:[lj]k -
10|y 5| Oaga | = max{11.449]; 6,591} = 6,501 MITa
=% = 163%1 = 163 MIla

VYcnosue MIPOYHOCTH BBIIIOJHCHO
Ycnosue YCTOI>'I‘IPIBOCTPI JJIA KOJIOHH, pa60Ta}0H_u/1x IOJ HAPY’KHBIM JaBJICHUCM:

r F M
< —+ 7+ =10
g v F]
=
= p F M
\a -+ —+ = 0,1000/0,2015 + 2,907-10°/ 3,071-10" + 1,009-10° / 2,333-10" = 0,51
2 [ ]
E[ Ycnosue YCTOﬁQHBOCTH BBITIOJIHEHO
o
=
=
O
>
St
2
)
jes)
=
%
)
jus)
S
=
<
o0}
m
g
<
St
=
¥
Q
S
=
=
o
=
=
ol =
Elom
- b Jlucr
N Ke2]
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UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

HItvyuep I1 DN600

tymep IT DN600
rynep IT

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika HUIMHIPHYECKAs

[Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmyHa CTEHKH HECYIIETO dJIEMEHTA, S: 22 MM
CyMMa npu6aBoK K CTEHKE HECYILETO dJIEMEHTa, C: 1 MM
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 600 mm
TonmuHa CTEHKH IITyLEpa, S;: 16 mm

CyMMa npr6aBoK K TOJIIMHE CTEHKH IITYyIepa (BKI0Yas KOppo3uio), cs: 1,8 mm

JumnHa mrynepa, 1y

Cwmewenue mwryuepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg'

Marepuan xoJypLa:
[upuHa kombIa, 15

TonmmuHa KoJbBIA, S):

210 mm

480 mm

45°

0 MM

0 MM
12X18H10T
100 mm

20 MM

Wzm) Jlucr Ne moxym.
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MuHUMaJBHBINA pasMep cBapHoro msa, A: 1 Mm
MuHUMaNBHEIR pasMep CBapHOTO miBa, Ay 22 MM

MuHUMAaBHBINA pa3Mep CBapHOTO IiBa, Ay: 1 MM
PacuérHble mapamMeTpsl pa3MeIleHHs ITYIEpa:
Bbawxaiiuuii wrynep

HasBanue wmryuepa: Irynep 2 DN5O
PaccrostHue 10 cTeHKH Onmkaiimero mrynepa, b: 2049 Mt
VYron f: 99,69 °

Koa¢¢uuneHTs IPOYHOCTH CBAPHBIX ILIBOB:
[IpononpHBI OB WITYyIIEpA:

¢ =1

[IToB oOeuaiiku B 30HE BPE3KH MITyIEpa:

o =1

PacuérHpIil TnamMeTp NMIHHIPUICCKON 00eHalKu:

Dy =D =3000 mm
Pacuyér B pac4éTHBIX YCJIOBUAX

YciioBusI HATPYKEHUSA:

Pacuérnas tremneparypa, T: 200 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,679 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uimyyep

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T mpu temmnepatype T = 200 °C (pac4éTHBIC YCIOBHS):

[c]= 160 MIla
Monyss mpomonsHON ynpyrocTtu mpu Temmneparype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaemble Hanpspkenus 1 Martepuana 12X18H10T npu Temneparype T = 200 °C (pacuérHble yciIoBHA):

[c]i= 160 MIIa
Monyns npogonsHO# ynpyroctu npu temmneparype 200 °C:

E,= 1,97-10° MIla

Ceoiicmea mamepuaiia Kojisua
Jonyckaembie Hanpspkenus 1uis Matepruana 12X 18H10T npu temmepatype T = 200 °C (pacuéTHbie yCIOBUSA):

[c]= 160 MIIa
Monyns npogonsHO# ynpyroctu npu temneparype 200 °C:

E-14.00.00.000 PP
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E,= 1,97-10° MIla
Pacu€rHas ToNIMHA CTEHKH LITYIEpA:
B Iid +2- u:s:I

P 3ol e-p

Jomyckaemoe naBieHne UIs naTpyOka mrynepa:

(1]

_2[eligr s -

d+s +e,

7,355 MIla > 1,679 MIla

=1,679* (600 +2*1,8)/(2*160*1-1,679) = 3,183 MM

= 2*160*1* (16— 1,8)/ (600 + 16 + 1,8) =7,355 MIla

3aknroucHue: Y cJI0BHE IMPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJIHCHO

PacuérHblil TuamMeTp IIMHAPHUUECKON oOeuaiku:

Dy =D =3000 mm

PacuéTHas TONIIMHA CTCHKH HECYIIETO 3JIEMEHTA B MECTE PACIIOJIOKEHHUS IITyLEpa:

Sp = 15,82 Mmm

PacuérHeIil tnaMeTp oTBEepCTHS (OCHh MITYLEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B IEHTPE OTBEPCTH):

dy =d+2-c; =600+2*18 =603,6 Mmm

Pacu€rHblil TuaMeTp 0OIMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETr0 YKPEIICHUS:

lip =mjn[11; 1.25 fld+ E-CSJ-(sl—csj] = min{ 210; 1.25 * ((600 + 2 * 1,8) * (16 - 1,8))"} = 115,7 Mm

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0, 160/ 160} =1

S—C

4 =25 0g|
n
PacuéTHas IIMHA BHENIHEH YacTH IITYIEPa:

p s o) =2%(22-1)/1582-0.8)* (3000 * (22 - 1))? = 264,7 Mm

OmHnouwienus 00OnyCKaemovixX HANPAHCEHUI

711 BHEIIHEH YacTH IITyLepa:

=}

«

&

o

E PaccrostHue OT Hapy>KHOI IMOBEPXHOCTH LITYyLEpa /10 OIMKaHWIIero HeCyImero KOHCTPYKTUBHOTO dJieMeHTa (JlHu1me -

3 THYecKoe (HIKHee)):

= Ly =244 mMm

é IlTupuHa 30HBI YKpPEIUICHHUS:
Ly= “ls—e] =(3000*(22-1))** =251 mm

é PacueTHas muprHa HAKIaJIHOTO KOJIbLA!

>

~ : .

o ljp = fmin {12 ',]-_;],E } =min{100; 244} = 100 mm

Eg JIs HaKJ1aTHOTO KOJIbIIA:

= — mind10- ['3]:4 o _

- 1o = mitig10; =min{1.0,160/160} =1

b4 s

g PacuérHas 1uHa BHYTpEHHEH 4acTu IITyLepa:

=

2 la = mjn{l3; 0.5 fld+2 ;) (85 — e, —c:ﬂ]] =min{ 0; 0.5* (600 +2*1,8) * (16 - 18 -0))""} =0 mMm

oa PacuerHas mmpuHa 30HBI YKPEIUICHHS I OTBEPCTHH, yJAIEHHBIX OT APYTUX KOHCTPYKTHUBHBIX AJIeMeHTOB (JlHuIe 371-
unTHdeckoe (HikHee)) Ha paccrosHue Ly < Lg:

m —_— —_—

§ 11:, = Lk = 244 mMm

~ Pacu€rHeIil TuamMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIOTHUTEIFHOTO YKPETUICHHS:

[¥a]

E tdop =04 Dy (5} =04*(3000*(22-1))" =100,4 Mm

5

=

5

=1 I\

o E32)

< § Jlucr
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1+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{l; [1+ (1157 * (16 - 1,8) * 1+ 100 * 20 * 1 + 0 * (16 — 1,8 — 0) * 1) / (244 * (22 — 1))] / [1 + 0.5 * (603,6 — 100,4) / 244 + 1 * (600 + 2 * 1.8) /
3000 * 1/1* 1157 / 244] = 0,8046}

=0,8046

[P]p _ 2-K g (s- |:j]-|:|:|-|:|3:|.v

=2*1*(22-1)*1*160*0,8046 / [3000 + (22— 1) *0,8046] = 1,792 MIla

D +|Is— cj-?
dl‘
i
1 y -
2 :"“-_'T' :\_’_‘_\_\_‘_‘ﬂ-
b N
e -_.1_ [ g
| — l —
1.&1":"‘1 I
' 83
R '
\ =T

OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkaiiiree k Hemy otBepctre LTynep JJ DN50 He oka3biBaeT Ha HETO BIHSI-
HUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b> JD£ (5= + JD; (5—¢) = (3000 % (22— 1))*? + (3000 * (22 - 1))** =502 My

YcnoBue BBINOIHEHO, TalbHEHIINX PacdéTOB YKpEIJICHUH He TpebyeTcs.
Honyckaemoe nasnenue [p] = 1,792 MIla

£ 1,792 MIla > 1,679 MIla
= 3axmoueHue: Y cJ0BHe IPOYHOCTH H YCTOHYHBOCTH BbINIOJIHEHO
i [Tnomans, HeoOXoAUMAs IS YKPEIUICHNUS OTBEPCTHUSL:
Q
= Ar =03, - dop) 5 =05+ (603,6-100,4)* 15,82 = 0,003981 w2
é Pacniosaraemast momane yKperuieHus: OTBEPCTHUS:
Ay =1y -[sl - 5p - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
Li =1157* (16 -3,183-1,8)* 1+ 100* 20 * 1 + 0 * (16 — 1,8 — 0) * 1 + 244 * (22 -15,82 — 1)
= = 0,004539 v’
- A =0,003981 m” < 0,004539 M
= 3axiro4eHue: Y cJIoBre MPOYHOCTH BBINOJIHEHO
=
%
o
o
=
=
3
[s2}
M
=
<
S
=
[¥a]
[&]
=
=)
=
o
=
5
ol =
Fl o
< § Jlucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

HItynep A DN200

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

IItynep A DN200

rynep A

Oo0euaiika HUIMHIPHYECKAs
Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmyHa CTEHKH HECYIIETO dJIEMEHTA, S: 22 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 1 MM
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 200 mm
TonmuHa CTEHKH WTYLEpa, Si: 14 mm
CymMa npru6aBoK K TOJNIMHE CTEHKH MITyNepa (BKII0Yas KOPPO3HIo), Cs: 3.1 Mu
JumnHa mrynepa, 1y 122 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

2660 MM
180°
0 MM

0 MM

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

Baxaitumii mryuep

E-14.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Haspanue mrynepa: MItynep b DN200

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
A YHEPa: B- 1968 mm

VYron B: 173,1°
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[ToB o0Oeyaiiku B 30HE BPE3KH MITYIIEPa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Dy =D =3000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHEe H30BITOYHOE naBieHue, p: 1,661 MIla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jonyckaembie Hanpspkenus uis Matepruana 12X18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]= 160 MIIa
Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus juis Matepuana 12X18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]:= 132,5 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,97-10° MIla
Pacuérnas TOJIIIMHA CTCHKU LITyHepa:
s pld+2c) 1,661 % (200 +2*31)/ (2 * 132,51 1,661) = 1,301
= =1, * +2* , * , *1 _ , =1, MM
P GE PP
Jonyckaemoe naBiieHne Juis narpyOka mrynepa:
_2[c]li-g1 (51— c.d
d+s +e,
13,3 MIla > 1,661 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHplil TMaMeTp MWIMHAPHYECKOW 00edalKu:

(1]

= 2%1325*1*(14-3,1)/ (200 + 14 + 3,1) =13,3 MIla

E-14.00.00.000 PP
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Dy =D =3000 Mmm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp = 15,66 Mm

PacuérHsiii nnameTp oTBepCcTHA (OCH ITYIIEpa COBIIAACT C HOPMAJIBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dy =d+2-c; =200+2*31 =206,2 Mmm

PacuérHbIil TuamMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIETO YKPEIUICHUS:

5—rC
dp=2-| —-08]| (a— =2*((22-1)/15,66 - 0.8) * (3000 * (22 — 1))? = 271,
0 [S ] -.Ilﬁp E (22-1) ) * ( (22-1) 8 MM

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

L =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 122; 1.25 * ((200 + 2 * 3,1) * (14 -3,1))"%} = 59,26 Mm

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

L3 =mjn{13; 0.5 Jld+2c,) (5 —c. —'351)] = min{ 0; 0.5 * (200 +2*3,1) * (14~ 31-0))*’} =0 MM

[[TupuHa 30HBI YKpEIUICHUS:

Lo=.,/Dp - £) = (3000% (22— 1)) =251 mu

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

Ly =2626 mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

o]

=

= =L, =

= p = Lo =251 mm

é PacuérHbIil THaMeTp OTBEPCTHS, HE TPEOYIOIIETr0 TOMOIHUTEIFHOTO YKPEIUICHHS:

E( o =04 JDp (5-C) =04 (3000* (22 -1)* =100,4 mm

=

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

> 1, ls—¢

3 ¥ = minsl; d,-d | 4 Jz 1

S ~ “op tic, g i

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

E P P ¥ lp

- =min{1; [1 + (59,26 * (14—3,1)*0,8281 +0* 0 *0 + 0 * (14 — 3,1 - 0) * 0,8281) / (251 * (22— 1))] / [1 + 0.5 * (206,2 — 100,4) / 251 + 1 * (200 + 2

Z, *3,1)/3000* 1/1*59,26/251] =0,8977}

£ =0,8977

S

: 2K, (s- 9]

5 [p]P = 1 ® W =2*1*(22-1)*1+*160*0,8977 / [3000 + (22 — 1) * 0,8977] = 1,998 MIIa

D +|Is— cj-?

£

<

St

=

[a}

Q

S

=

=

o

=

=

ol <

Bl o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

)

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

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree Kk HeMy otBepctre Lltyniep b DN200 He oka3pIBaeT Ha HETO BIIUS-

HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU TIOBEPXHOCTSIMH COOTBETCTBYIOLIHX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO:

b> JDia (s—0) + «.(D; (s—c) = (3000 % (22 1))+ (3000 * (22 - 1))** =502 mm

VYcnoBure BBIMOTHEHO, TATbHEUIITUX Pacu€TOB YKpEIUIeHU! He TpebyeTcsl.
Jomyckaemoe aasnenue [p] = 1,998 Mlla

1,998 MIla > 1,661 MIla

3akmrodeHue: Y cJ0BUe NPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
[Tnomanb, HEOOXOAUMAS HJIS YKPEIUICHHUS OTBEPCTHS:

A =050 - do ) 5, =05 (2062 1004) * 1566 = 0,8282:10° M2
Pacnonaraemast miomaabs yKperleHus: OTBEPCTHS:

Ay =1y -[sl—s];, - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
=50,26 * (14 — 1,301 -3,1) * 0,8281 + 0* 0* 0 + 0 * (14 — 3,1 — 0) * 0,8281 + 251 * (22 15,66 — 1)

=0,001813 m?
A, =0,8282-10° m*<0,001813 m°
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Pac4yéT Ha NpoOYHOCTb OT BO3AeNCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

PanunaneHas Harpyska, Fr:  (-6600) H
Oxpy>xHoit MoMeHT, M¢c: 4200 Hwm
TIponomnbuerii Moment, M. 4200 H ™

Kpyrsumit moment, Mt: 5900 H m

E-14.00.00.000 PP
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CnsuroBas Harpyska, Fc: 4700 H

Casurosas Harpy3ka, Fi: 4700 H
OKBHBAaJICHTHAs TOJIIMHA 00CUaiiki OKOJIO MITYyIIepa:

g,=8-0 =22-1=21mMm
Cpenuuii qraMeTp o0edaiikiu y OTBEpCTHS:

D, =D +35+c =3000 +22+1 = 3023 Mm

CpenHuii [raMeTp mTynepa:

d, =d+s;+c, =200 +14+31 =217,1 mm
d,
he =—=— =217.1/(3023*21)"2 = 0,8617
¢ Ga
PaccrosiHue OT Kpas WTylepa 10 BO3MOKHOIO KOHLEHTPATOPa HAIIPSKEHHA:
b, =1968 Mm

Cpenauii paguyc o0edaiiki y OTBEPCTHS:

C

R =D_; =3023/2 = 1511 mu

HpO‘IHOCTI) OT JICHCTBUS JaBJICHUS:

=|1,661/1,998| =0,8313

Vcnosue npounoctu: Pp =1

0,8313 < 1.0. YcnoBue NpOYHOCTH BBIMOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

&
<
=
=
[¥a]
Q
=
=
=
o
=
T
]
>
=
%
)
=
=
2
o
=
=
s
3
[se}
[aa)]
F, =-F = (6600 -
o 2= 7R (-6600) 6600 H
[
& d,
= A = —— =217,1/ (3023 * (22— ) =0,8617
2 clE-c
=
= - * * 2 * 3 *
2 E 4 =0,6007 + 0,952 *0,8617 + 0,005196 * 0,8617“ + (-0,001406) * 0,8617° + 0 * _
éf Cop=ag+ap-d +ag-h “+ag A " +a, A" (g7 =1,424
JomyckaeMoe oceBoe yCHIIKe Ha MITYIEp TPH OTCYTCTBHH HAKIAIHOTO Kojbia(A. = 0,8617):
=
o~
Fl o
P § Jluct
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[Fol=[5] (s-¢)® max{C;;1 81} =160* (22-1)*max{1424; 181} =1,277-10° H

IIpouHOCTH OT IEHCTBUSI OCEBOM HArpy3KHU:

=16600/1,277-10°] =0,05168

Venosue npounoctu: F g =1

0,05168 < 1.0. YciioBre MpOYHOCTHU BHITIOJIHEHO
OKpyXHOH NMPUBEICHABIII MOMEHT, JCHCTBYOIIUI Ha MTYIEP:

M, =M. =4200 Hwm
IIponosbHBIN IPUBEAEHHBIA MOMEHT, IEHCTBYIOIIMN Ha IITYLEP:

M, =M =4200H ™

oo A 3 2 N 4 & =4526+ 00640208617 +0,1589 * 08617 + (-0,02142) * 08617° + =
a=dgtap- A o tag A T Hag A T a0 A 5001035 *0,8617 4,686

JlommyckaeMblii U3rHOArOIUI MOMCHT, ICHCTBYIOIINI Ha IITYIEP B IUIOCKOCTH, MEPIICHIUKYIIPHON K OCH COCya, MPH
OTCYTCTBUH HakJagHOro koubia (. = 0,8617):

[0, |=[o] [s-)* %‘-max{cjﬂ.g} =160 * (22— 1)° * 2171/ 4 * max{4,686; 4.9} = 1,877-10" Hm

2 3 + _
C3=&U+&1-lc+&2-lc +ﬂ.3'lc +ﬂ.4'i.c —6,011
Jonyckaemblii H3rubaronii MOMEHT, ASHCTBYIOIIMN Ha ITYLEP B INIOCKOCTH, IIEPIEHIUKYIIIPHON K OCH COCY/a, PH
OTCYTCTBUH HaksagHOro koubia (s = 0,8617):

[M},]=[D]-{S-E]2 .%.mmic3;4.9} =160 * (22 — 1) * 217,1/ 4 * max{6,011; 4.9} =2,302-10* H m

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

a 2
I
By, = [ My ] + ki =((4200/1,877-10* }* + (4200 / 2,302-10* Y)*** = 0,2888
5 M, M
s
& : d, <1
~ YcnoBue npoyHOCTH: b=
5 0,2888 < 1.0. YciioBue MpOYHOCTH BBIIIOJIHEHO
E{ IIpoyHOCTb OT COBMECTHOI'O JEHCTBUSI HArPY30K:
)
= 2
Ty Fy 2 =([max(]0,8313/1 + 0,05168|; |0,05168]; [0,8313 /1 — 0.2 * 0,05168| =
max + &b ol |02 F||| +P8 )Prooses? = 0,929
X Cy Cy
<
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, 0,929 < 1.0. YcroBre NpOYHOCTH BEITIOITHEHO
E MakcuManbHbIe TPOJOIBHBIC PACTATUBAIONINE HATIPSKESHHSI B IITYIIEPE:
s 4. IIM2 +2 =1,661* (200 + 14) / (4 * (14 — 3,1)) + 4 * (4200% + —
§ 5, =1 [d+51) + ’; LA Fy 4200212 [ (3,142 * (200 + 14)? * (14 — 3,1)) + 6600 / 54 o MII
d-lsp—c.) mfd+s)? (sn-c.) wldts)ls-c) 61427 (00+14) % (14-31) : a
- Ecnu F, co3naet cxumaroniee HalpsbkeHHe, ee cleayeT NPUHATh paBHON HYJIIO.
&
<
= VYcnoBue npouHocTH: T £ ['3]1
i 24,2 MITa < 132,5 MIla. YcnoBue IpOYHOCTH BBITTOJHEHO
=
= IECES L
g |P| + 2 7. FF=| =0/13,3 + (4200% + 4200%)"2 / 4,784-10" + |0] / 9,569-10° = 0,1242
= Te] 1] F
=
ol
El o
< § JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Ecnu F, pactsruBaromnias npojosibHast CHiia, a p — BHyTpeHHee H30bITOYHOE IaBieHue, To F, ¥ p crieayer npuHATH paBHBI-
MU HYJIIO.

[ 2
VYcnoBue ycTOMYMBOCTH LITYLIEPA! |P| _M}E_-F]M_F |F“|

0,1242 <1.0. YcnoBue yCTOHYUBOCTH BBITIOTHEHO

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

IHryuep b DN200

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

Irynep b DN200

Irynep b

Oo0euaiika HUIMHIPHYECKAs
Oo0euaiika HUIHHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmyHa CTEHKH HECYIIETO dJIEMEHTA, S: 22 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 1 MM
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 200 mm
TonmuHa CTEHKH WTYLEpa, Si: 14 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 3.1 My
JumnHa mrynepa, 1y 122 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPPO3HUIO, Cg'

480 MM
170°
0 MM

0 MM

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

Baxaitumii mryuep

E-14.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Haspanue mrynepa: HItynep K DN50

PaccrosiHMEe 10 CTEHKH Ompkaiiiiero mrynepa, b:
2 yuepa, 379,2 MM

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

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

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Dy =D =3000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHEe H30bITOYHOE naBieHue, p: 1,677 MIla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jonyckaembie Hanpspkenus uis Matepruana 12X18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]= 160 MIIa
Mopayns npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus juis Matepuana 12X18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]:= 132,5 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,97-10° MIla
PacuérHas TOJIMHA CTEHKH IITYIEepa:
s pld+2c) 1,677 (200 +2%31)/ (2 *1325*1—1,677) = 1,313
= =1, * +2* , * , *1 _ , =1, MM
P '3|; P p
Jonyckaemoe JaBiieHue Ui narpy0OKa mryiepa:
_2[c]li-g1 (51— c.d
d+s +e,
13,3 MIla > 1,677 Mlla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYMBOCTH BBINOJTHEHO
PacuérHpIil TMaMeTp MIMHAPHYECKON 00eUaiiku:

(1]

= 2%1325*1*(14-3,1)/ (200 + 14 + 3,1) =13,3 MIla

E-14.00.00.000 PP
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Dy =D =3000 Mmm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp = 15,81 Mmm

PacuérHriit nnameTp oTBepCcTHA (OCH ITYIIEpa COBIIAIaeT C HOPMAJIBIO K TIOBEPXHOCTH B IICHTPE OTBEPCTHSA):
dy =d+2-c; =200+2*31 =206,2 Mmm

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

dp=2- [E - D,E] - fDp (5-¢) =2*((22-1)/1581-0.8)* (3000 * (22— 1))"* = 265,3 Mm
*p
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 122; 1.25 * ((200 + 2 * 3,1) * (14— 3,1))"%} = 59,26 Mm

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

L3 =mjn{13; 0.5 Jld+2c,) (5 —c. —'351)] = min{ 0; 0.5 * (200 +2*3,1) * (14~ 31-0))*’} =0 MM

[[TupuHa 30HBI YKpEIUICHUS:

Lo=.,/Dp - £) =(3000% (22— 1)) =251 mm

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

Ly =446 mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
&
<
E 11:, =L, =251 mm
é PacuérHblil TamMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
: —_— . . —_— — * * —_
5 iy =04 ,fﬁp (5—C) =04*(3000*(22-1)"2 =100,4 MM
=
g s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
> 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 + (59,26 * (14 —3,1) * 0,8281 + 0 * 0 * 0 + 0 * (14 — 3,1 — 0) * 0,8281) / (251 * (22 — 1))] / [L + 0.5 * (206,2 — 100,4) / 251 + 1 * (200 + 2
= *3,1)/3000*1/1*59,26 / 251] = 0,8977}
£ =0,8977
=
§ 2.k, (s- cj-q:u-[u:]
aa) [p]P = 1 W =2*1*(22-1)*1+*160*0,8977 / [3000 + (22 — 1) * 0,8977] = 1,998 MIIa
D +|Is— cj-?
g
<
=¢
=
[a}
Q
=
E
=
=
=
=
of <
o E32)
- b Jlucr
o
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53 I
L

)

*, . ‘x:é _Dp_;j{—-;?l" . |

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree Kk HeMy otBepcrre Lltynep K DN50 He oka3piBaeT Ha HETO BIH -
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU TIOBEPXHOCTSAMH COOTBETCTBYIOMINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b> JDia (s—0) + «.(D; (s—c) = (3000 % (22 1))+ (3000 * (22 - 1))** =502 mm

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

_ 1+|:|:usj|3

K
3 2

= [1+cos’(90)]/2 =0,5

1+1fp'(Si_cgj'li"'lﬂp'sa'15"'1"3;.":5%—'3;—!:;13-1% (s - e xf 18 8 kg 1 (s el -el) g
b-z-c)

dp +dp d'+2-cf o 1p d'+2.c" gl

K3[D.E+P—dp]+1{l R I A PR O

' Dp  ® b Dy of b

Vi =tminql;

=min{l; (1 +[ (59,26 * (14 -3,1)*0,8281 +0*0*0+0* (14— 3,1 0)*0,8281+ 31,87 *(14-1)*0,8281+0*0*0+0* (14— 1 0)*
0,8281) /(3792 * (22— 1))1)/( 0,5* (0.8 + (206,22 +50)/ (2*379,2) + 1*[(200+2*3,1)/3000*1/1*59,26/3792 + [(48+2*1)/3000*
1/1*31,87/3792] ))=1,911}

<
s _
= =1
S
2 ]
= 2K (s-dg o
=) = Wy =2*1*(22-1)*1*160/[0.5* (3000 + 3000 22-1)*1]*1 =
S [0, R S Pl (22-1) [05* (3000 + 3000) + (22~ 1) * 1] *1 = 2,224 MTTa
= JHonyckaemoe naBnenue [p] = min{ 1,998; 2,224} MIla
- 1,998 MIla > 1,677 MlIla
S 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO
= [Tnomans, HeoOXoaNMast ATl YKPETIICHUS] OTBEPCTHS:
%' Ao =03 [dp - an]- 5, =0.5* (206,2—100,4) * 15,81 = 0,8362-10° M’
E Pacnionaraemast romap yKpeIieHus: OTBEPCTHSL:
= Ay =ly -[sl -8y, - Es]-‘ll R R I o '|:S3 -, - '351)'13 +1p -[s— Bp = c]
o =59,26 * (14— 1,313-3,1) *0,8281 +0*0* 0+ 0 * (14 — 3,1 — 0) * 0,8281 + 251 * (22 -15,81 — 1)
o
= =0,001774 m*
= A =0,8362:10° M?<0,001774 M
oa 3akiroueHue: Y c10BUe MPOYHOCTH BHINOJTHEHO
g
<
S
=
[a}
[&]
=
=)
=
o
=
5
ol <
Fl o
- b Jlucr
o
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19663.4

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

PaguansHas Harpyska, Fr:  (-6600) H

OxpyxHoit MomeHT, Mc: 4200 Hw™
Ipononbueiii Moment, M : 4200 H m
Kpyrsmmii moment, Mt: 5900 Hwm
CnsuroBast Harpyska, Fc: 4700 H

CnsuroBast Harpyska, Fi: 4700 H
OKBUBaJICHTHAs TONIIMHA 00€YaiiKi OKOJIO MITYIEpa:

§,=85-0 =22-1 =21 MM

CpenHuii TuameTp obeualiku y OTBEpPCTHS:
D, =Dy +5+C =3000 +22+1 =3023 MM
Cpennuit uamerp mryunepa:

d, =d+s+0c, =200 +14+31 =2171 mm

i
he =——— =217.1/(3023* 21)"2 = 08617
‘-JE ¢ Ga

Paccrosiaue ot Kpas mTynepa 10 BOBMOXHOI'0 KOHIICHTpaTopa Hal'[pf[)KeHPIfII

b, =366 mm
Cpenuuit paguyc 00e4aliky y OTBEPCTHS:

C

_ D_; =3023/2 = 1511 Mu

HpO‘IHOCTB oT I[efICTBHH JaBJICHUA:

E] =]1,677/1,998| = 0,8393

Venosue npounoct: Pp =1

0,8393 < 1.0. YcioBue MpoOYHOCTH BBHITIOJTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

74




F,=-F =—(-6600 -
2R (:6500) 6600 H
d
A= — =217,1/ (3023 * (22 — 1)2 =0,8617
chs-o
2 S 4 =0,6007 + 0,952 * 0,8617 + 0,005196 * 0,8617% + (-0,001406) * 0,8617° + 0 * _
C1=ﬁn+ﬂ.1'lc+ﬂ.2'lc +ﬂ.3'1c +ﬂ4'lc 0,86174 —1,424
JlomyckaeMoe 0CeBO€e yCHITHE Ha HITYIEP IPU OTCYTCTBUU HakIaaHoro konbia(Ae = 0,8617):
[F.]= 5] [s-c)? -max {2,181} =160* (22 1 * max{L424; 181} =1,277-10° H
IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KU:
g
x d, = s =|6600/1,277-10°| =0,05168
= 5= [F—_I = 27710°| =0,
a I
O
=
= Venosue npounoctu: Ty =1
é 0,05168 < 1.0. YcnoBre MPOYHOCTH BBITIOJIHEHO
OKpyXHO MpUBEICHHBII MOMEHT, IEHCTBYIONIIUI Ha ITYLEp:
H M, =M =4200 Hwm
1)
gf IIpoonbHBIN IPUBEAEHHBIA MOMEHT, IEUCTBYIOIIMN HA IITYLEP:
ol
= W, =My = 4200 Hwm
m
= 2 3 =
~ _ ] 3 4 =4,526 +0,06402 * 0,8617 + 0,1589 * 0,8617“ + (-0,02142) * 0,8617° + =
Co=ap+ap-h +ag-h " +ag-h " +a, A" (001035*08617° 4,686
ol
S Jomyckaemblit H3rudaronmii MOMEHT, ASHCTBYIONMI HA ITYIEP B INIOCKOCTH, TIEPIICHIUKYIIIPHON K OCH COCYAa, IPH
= OTCYTCTBUH HakJIaaHOTO Koubiia (A, = 0,8617):
=
: d
2 [Mx]=[u:7]-[s-c]2-T‘-max{cjﬂ_g} =160 * (22— 1) * 217,11 4 * max{4,686; 4.9} = 1,877-10 H m
m
Oy =ag+a, A, +a, A +a A T +a, n,t =6011
o 3T g TR A TRy A TR AL T AL A, '
g JlommyckaeMbIi M3THOAIOIINIT MOMEHT, IeHCTBYIOMINI HA IITYNEP B IUIOCKOCTH, MEPIEHANKYISIPHON K OCH COCYAa, IPH
E OTCYTCTBUH HaKJIagHOTO Koibla (A, = 0,8617):
3 2 dn: . 2 4
= ML, |=[o] - c) - mae Cy; 4.9} =160 % (22— 17 * 217,1/4* max{6,011; 49} =2,302:10° Hm
=
é [IpodHOCTB OT IEWCTBHS M3TUOAIOIINX MOMEHTOB!
5
=1 I\
o E32)
< § Jlucr
gl = E-14.00.00.000 PP 75
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2
Il

by, = M, + 7 =((4200/ 1,877-10* > + (4200 / 2,302-10* }»)** = 0,2888
[My]

[, ]

VYcnosue npoyHoCTH: &y =1

0,2888 < 1.0. YcioBue mpoYHOCTH BBITIOTHEHO
[Ipo4HOCTH OT COBMECTHOTO JICHCTBUS HATPY30K:

thas }EI:—P#:IJZ . |¢'z|;
Cy

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

]
Fq =( [max( 0,8393 / 1 + 0,05168]; |0,05168[; |0,8393 /1 - 0.2 * 0,05168] =

o 02-@,||| +&f )1°+0,28887 )2 0,9366
4

2

Ycnosue Npo4HOCTH: thay + ':I:Hf =1

T, |',

B

2]
_P+|:I:|z
Cy

&
! nza,
Cy

0,9366 < 1.0. YcnoBue NpOYHOCTH BBITOJIHEHO
MaxkcumaltbHbIC TIPOIOIBHBIC PACTATHBAOIIIE HAPSDKECHUS B LITYIIEPE:

{a+s) 4. fmﬁ +MI2 F =1,677 * (200 + 14) / (4 * (14 — 3,1)) + 4 * (42002 + _
o= P L LA 3 4200%)"? /(3,142 * (200 + 14)2 * (14— 3,1)) + 6600 / 24.98 MII
4[5 - ¢, ) n(d+s ) (s - ) nld+s)[s;-c,) (3142* (200 +14) * (14 -3,1)) , a

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

YcnoBue mpodHoCTH: T = [5],
24,28 MIla < 132,5 MIla. YcnoBue NpOYHOCTH BBIIIOJIHEHO

] ]
|P| 0 M +MF + FF=| =0/13,3 + (42007 + 4200%)'2 / 4,784-10" + 10| / 9,569-10° = 0,1242
Bl W] CF

Ecnu F, pactaruBaromiasi mpoojibHas CHJIa, & p — BHYTPEHHEE H30bITOUHOE AaBICHUE, TO F, U p ClleyeT NPUHATH PaBHBI-
MH HYJIIO.

<
= ] ]
< NI e IF |
N VYcioBue yCTOMYUBOCTH MITYIEPA: |P|+ - I ] B
< h
g [] 1] F
E 0,1242 <1.0. YcnoBue yCTOMYUBOCTH BBITIOTHEHO
5
=
T
©
>
S
2
)
T
=~
%
)
T
=
s
<
o0}
m
g
<
=
=
¥
&)
=
=
=
°)
=
=
g <
™
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

IHryuep I' DN150

UcxogHble AaHHbIe
OneMeHT: [Mtymep I' DN150

VYcnoBHoe o6o3Hauenue (Metka) — Iltymep I'
DOJneMeHT, HeCyIlui MTyLep: JlHu1e anaunTudeckoe (HIKHee)
Tun snemenTa, Hecyuiero mryuep: JlHuIE MIUNTHYIECKOE

Tun wrynepa: [Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 25 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 5,55 Mmm
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 144 mm
TomnmyHa CTEHKH MITYIEpa, Si: 12 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 2.8 My
JumnHa mrynepa, 1y 154 mm

¥’ 7

[

Al

Cwmemenue mrynepa, R, 0 MM

Yron noBopora mryuepa, 9: 0°

JiHa BHYTp. 4acTu WTYyLepa, l3: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm
Marepuan xoJypLa: 12X18H10T
[upwuHa kombIa, 15 80 MM
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

TonmuHa KOJbLA, S): 22 Mm
MuHUMaNbHBIA pasMep CBapHOTO miBa, A 1 MM
MuHHMaJIBHEIA pa3Mep cBapHOro msa, A;: 1 MM

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

o =1
[lIoB 0Oeuaiiky B 30He BPE3KHU LITYLIEPA:

o =1
PaC‘IéTHHﬁ ,HI/IaMeTp BLIHyKJ'IOl"O SJUIMIITUYCCKOI'O AHUIIIA:

2 2 2
=D_. 1_4.w.g 2 230002/ (2 * 750) * (1 — 4 * (30002 — 4 * 7502) * 02/ 30002 = 6000 MM
Poayg Dt ur

Pacuyér B pac4éTHBIX YCJIOBHUAX

YciioBusI HATPYKEHUSA:

Pacuérnas temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,687 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyyep

Jomyckaemsre HanpspkeHus i Mateprana 12X 18H10T npu temmnepatype T = 200 °C (pac4éTHbIC YCIOBHS):

[c]= 160 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wimyuyepa

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 200 °C (pac4éTHbIC YCIOBHS):

[c]:= 132,5 MIla
Mopaynb npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E;= 1,97-10° MIla

Ceoiicmea mamepuaiia Kojisua

Jonyckaembie Hanpspkenus juis Matepruana 12X 18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUSs):

[c]= 160 MIIa
Mopaynb npoziosibHO# ynpyroctu npu temnepatype 200 °C:
E,= 1,97-10° MIla
PacuérHas ToNIIMHA CTEHKHM IITYIEepa:
pld+2c,) 1,687 * (144 +2%2,8)/ (2* 132,5* 1 — 1,687) = 0,9587
2. = =1, * +2* , * , *1 _ , =0, MM
P GI; 1P
Jonyckaemoe naBieHue Ui narpyOka mryunepa:
_2[eligr s -
d+s +e,
15,35 MIla > 1,687 MlIla

3aknroueHue: Y cJa0BHe IMMPOYHOCTH U yCTOﬁ'—IPlBOCTH BBIINOJTHEHO
Pacuérnprit JAUaMETP BBITYKJIOTO SJUTUIITUYCCKOIO JHHUIIA:

(1]

= 2%1325%1*(12-28)/ (144 + 12+ 2,8) =15,35 MIla

E-14.00.00.000 PP
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F a2y ot
PacuérHas TonmumHa CTEHKH HECYILErO JIEMEHTA B MECTE PACIOIOKEHHS ITYLEpa:

Sp = 15,86 Mm
PacuérHbIil 1HaMeTp 0TBepCTHs (OCh MITYIIepa COBMAAACT C HOPMANBIO K TIOBEPXHOCTH B LICHTPE OTBEPCTHS):

2 2 ]
= D_ Jl - 4. w . Rﬂf =30002/ (2 * 750) * (1 — 4 * (30002 — 4 * 750?) * 02/ 3000%)*? = 6000 MM

dp =d+2-c. =144+2%28 =149,6 mm

PacuéTHeIi TMaMeTp OANHOYHOTO OTBEPCTHS, HE TPEOYIOMIET0 YKPEIUICHHUS:

dy=2- [E - EI,E] . fﬁp ‘fs— ) =2*((25-5,55) /15,86 —0.8) * (6000 * (25— 5,55))"* = 291,2 mm
*p

dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

Pacuérnas nnuHa BHENIHEW YacTH IITyLEepa:

lip =mjn[11; 1.25-f{d+ E-Esj-(sl—csj] = min{ 154; 1.25 * (144 + 2 * 2,8) * (12 - 2,8))*} = 46,37 Mm

OmHouwienus 00OnyCcKaemoviX HAnPAHCEHU

Jlns1 BHEIIHEeH yacTu mryuepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 132,5/ 160} =0,8281

IITupuHa 30HBI YKpPEIUICHHUS:

Ly= I'IDp ls—¢] =(6000* (25-555)"2 = 341,6 Mmm

Pacuérnas IIMpHHAa KOJIbLA:

lg = rrm{lg; f'Dp -isg +s8-¢ ] = min{80; (6000 * (22 + 25 — 5,55))*3 = 80 mm

I[J'If[ HaKJIaIHOT'O KOJIbIa:

['3]2

< =min<10, =min{1.0,160/160} =1
s & { TT} { :
S PacuérHas JiiHA BHYTPEHHEH YacTH MITyIepa:
¥
[&] .
= 1y = iz 05+ 26, ) (3 — &, L)} =Min(0;05* ((144+2%28)* (12-28-0)) =0y
ét PacuérHas nmmMpuHa 30HbI YKPETUICHUSL:
I, =Ly =3416mm
\é PacuérHblii HaMeTp OTBEPCTHS, HE TPEOYIOMIETO TOTIOTHUTENHHOTO YKPETIEHHS:
A = . 5= = * * _ 12 —
2 dyp =04 .fﬁp [8—C) =0.4*(6000* (25-555)"2 = 136,6 MM
)
=
s hp (s —cg) Xy +lap sz % +lap lss —co - ca ) %z
2 v i N1 Iy 'ES_ ':j
o = i1 41,
= -d d+2- 1
= 1+D.5-d1:'1 By Es-i-ll—l’
§ P r 1 lp
m = min{1; [1 + (46,37 * (12— 2,8) * 0,8281 + 80 * 22 * 1 + 0 * (12 — 2,8 — 0) * 0,8281) / (341,6 * (25— 5,55))] / [1 + 0.5 * (149,6 — 136,6) / 341,6 + 2 *
(144 +2*2,8) /6000 * 1/ 1 * 46,37 / 341,6] = 1,285}
= =
£ 1
St
2 2K, (s~ 99 5]
2 [p]P = W =2%2%(25-555)*1*160* 1/[6000 + (25 - 555)* 1] = 2,068 MIla
= Dp +|:s— c)-?
=
é Jomyckaemoe naBnenue [p] = 2,068 Mlla
2,068 MITa > 1,687 MIla
- 3axioueHue: Y cJa0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
=
el
Bl o
- b Jlucr
H =)
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

uB. Ne no.

19663.4

IMnomank, HeoOXoaUMas ISl YKPENIeHUs OTBEPCTHS:

Ar =050y - do ) sy =05 (149,6 - 136.6)* 1586 =0,1027-10° M2

Pacnonaraemas nioaib yKperuleHus: OTBEPCTHS:

Ay =1y -{sl - 5p - cs]-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -{s— fp = c]

=46,37 * (12-0,9587-2,8) *0,8281 +80*22*1 + 0 * (12-2,8-0) * 0,8281 + 341,6 * (25 —15,86 — 5,55)

=0,003302 m?
A,=0,1027-10° m*<0,003302 m°
3akmoueHue: Y cJioBHe NPOYHOCTH BBINOJHEHO

Pac4yéT Ha NpOYHOCTb OT BO34eNCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

Pannanphas Harpyska, Fr:  (-4800) H
OxpyxHoit MoMeHT, M: 2400 Hwm
Ipononererii Moment, My: 2400 H m
Kpyrsiumii moment, My: 3400 Hwm
CnsuroBast Harpyska, Fi: 3400 H
CasuroBas Harpyska, F,: 3400 H

Cpennuii paguyc o0edaiiku y OTBEpCTHSL:

D2 5+ 5
R,=——+ 2
4.-H 2

Cpenuuii quaMeTtp o0edaiiku y OTBEPCTHS:

=30007/ (4 * 750) + (25 + 22) /2 = 3023 MM

D, =Dy +s+c+8;5 =6000 +25+555+22 = 6053 mm

. ly < R, la+sq)
OKBUBaAJICHTHAs TONIIMHA 00€YaiKy OKOJIO ITyIepa Npu :

. 1
5, = S+1ihq3, -;;sg -TFa-C =25+min{22 * 80/ (6053 * (25 + 22) )*?; 22} * 15,55 = 22,75 MM
D, - [s+85)
CpenHuil fuaMeTp mTynepa:
d, =d+s;+e, =144 +12+28 =158,8 mm
A, = e

: ﬁ =158,8/ (3023 * 22,75)"* = 0,6055
¢ Ya
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Paccrosnue ot Kpas mTtynepa 10 BO3MOKHOI'O KOHIICHTpAaTopa HaHpH)KeHPIﬁZ

by =1771 mm
IIpouHocTh OT ACHCTBUA JaBICHUS:

=|1,687 /2,068 = 0,816

Vcnosue npounoctu: Pp =1

0,816 < 1.0. YcioBre NIPOYHOCTH BBITIOIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

OceBoe pacTAruBarolee yCHine, ACHCTBYIONIEeE Ha IITYIEp:

F, = —Fg = (-4800) = 4800 H

, = 4

C Rl o)

=158,8/ (3023 * (25 + 1 * 22 — 5,55))2 =0,4486

K. = min 3'['3]1'(51-'353_ 51-'35.1 =min(2 * 132,5 * (12— 2,8) / (160 * (25 + 1 * 22 — 5,55)) * (12— 2,8) / 158,8)%; =
| S rererar i e I 0,08848

JomyckaeMoe 0ceBOe yCIIIHE Ha HITYIEP U3 YCIOBUS IPOYHOCTH B MECTE TIEPECeUeH s mTynepa ¢ 0beuainkoi (Ag =
0,4486, K = 0,08848)

1 =160* (25 +1*22 5557 * (182 +24* (L + =8,135:10°
Foul=[o] -6+ 2 5 o) fL82e 24 3K, 2, + 001K, 22 D00B4E 2% 0,44t + 0.0 » 008645 - 044sEY I

Hapy»xHblil JaMeTp HAKJIAaIHOTO KOJIbLA!
Dy=d+d-5 +2-1, =144 +2* 12+2*80 =328 mm

[
A, =——2— _gg (3023 * (25 -5,55))"? = 1,353

st

Jomyckaemoe oceBoe yCHIIHME Ha ITYLEP U3 YCIOBHS MPOYHOCTH Y BHELIHEH KPOMKH HakJIagHOTo Koubla (As = 1,353):

f— * * * * * — . 5
[Fﬂ]= [G]_ [s- ng -[1.82 +2.4-~Jm-?1.5 +0.91 '7"25 Iéggz) (25 —5,55)%* (1.82 + 2.4 * (1 +1)¥2* 1,353 + 0.91 4,888-10

H
I[OHYCKaCMOC 0CCBOC YCWJIMEC Ha WITYyLCP NPHU HAJIMYNUN HAKIIAITHOT'O KOJIbLA:

[F,l=min{[F . F oo | —mins.135.10°; 4.888-10°} = 4,888-10° H
IIpouyHoCTh OT ACHCTBUSA OCEBON HATPY3KHU:

JIuct
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=|4800/4,888:10°| =0,009820

Vcnosue npounoctn: Ty %1

0,009820 < 1.0. YcioBre NPOYHOCTH BBIITOTHEHO
IIpuBeneHHBIN MOMEHT, NEUCTBYIOIIMHI Ha IITYLED:

M, = "Mf + I'-JI% = (24007 + 2400%)42 =3394Hwm

K4—ﬂ]j11 2-['3]1-(51—I:5:|_ 81— G 1

=min(2 * 132,5 * (12 - 2,8) / (160 * 22,75) * ((12 — 2,8) / 158,8)?; 1) = 0,1612

[a] =, d.
JlormyckaeMBIi M3THOAIOIINIT MOMEHT M3 YCJIOBHS IIPOYHOCTH B MECTE IepecedeHus mTyIepa ¢ odbedaiikoit (As = 0,6055, K
=0,1612):
d =160* (25+1%22- 5557 *1588/4%  _ ¢ 23,10

WL = ol fa+ v, -5, -0 25 A+ 20 0+KE, A +091 K 2] (4.9+20* (@ +0,1612)Y2* 0,6055 + 0.91 * ’
[0y )= [o] {5+ 23 55 - ) 4 {4 v ' 5) 0,1612 * 0,6055?) HwM
JomyckaeMmblit U3rubaronnii MOMEHT U3 yCIOBHUS MPOYHOCTH Y BHELIHEH KPOMKH HAaKJIaHOTO Kombla (As = 1,353):

D, ) =160* (25 —5,55)°* 328 /4 * (4.9 + 2.0 * (1 +1)¥2 * =5,157-10 H
[0, |=[o] f-cF .T.(4_9+ 2.0-J1+1-15+u.91-15} 1,353 + 0,91 * 1.353) N

Jlonyckaemblit M3rubaronii MOMEHT IIPY HAJIMYMU HAKJIAJHOTO KOJIbLA:

[, |= min My, My, | =min6.83-10°; 515710} = 5,157-10* Hm
[TpoyHOCTH OT NEUCTBHS U3TUOAIOIINX MOMEHTOB!

=|3394/5,157-10*| =0,06581

Vcnopue npounoctu: Ty, %1

0,06581 < 1.0. YcnoBue MPOYHOCTH BBIMIOJIHEHO
[IpOYHOCTH OT COBMECTHOTO JAEHCTBHS HATPY30K:

<
‘E[ i (JI;I:P +&, |-, Bk |¢-P -0.2-%, |)+ &, max(|0,816 +0,009820]; |0,009820]; 0,816 — 0.2 * 0,009820] ) +0,06581 = 0,8916
= Ecmu F, <0, To 3HaK @, MEHsIETCS HAa IPOTHUBOTIOIOXKHBIH.
¥
3)
E{ VcnoBue IpodHOCTH: X (J‘:IJP +¢'z|; sl |¢'P -02-%, D+ F, =21
é 0,8916 < 1.0. YcioBue mpoYHOCTH BBHITIOJTHEHO
MaxkcruManbHble TPOAOIbHBIE PACTATUBAIONINE HAMIPSHKEHUS B IITYIIEPE:
\5 p- (d+ 5 j 4.1, F, =1,687 * (1424 +12)/(4*(12-2,8)) +4*3394/ (3,142 _
= o= - + * (144 + 12)? * (12 — 2,8)) + 4800 / (3,142 * (144 + 12)
5 4[5 -c,) m-(ds)? (s - c,) nold+s )5 - 0] *(12-28) 27,52 MIla
Z_ Ecnu F; coznaer cxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh paBHOW HYIIIO.
m
E VcnoBue mpoyHOCTH: T = [I:T ]1
2 27,52 MIla < 132,5 MIla. YcnoBue NpoYHOCTH BBIIIOJIHEHO
)
T
=
=
<
o0}
m
g
<
S
=
¥
Q
=
=]
=
e
=
=
ol =
Elom
< § JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

UcxogHble AaHHbIe

IHryuep B DN100

OneMeHT: tymep B DN100

VYcnoBHoe ob6o3HaueHue (Metka) — tymep B

DOJneMeHT, HeCyIMi ITyLep: JHuine sniauntadeckoe (BepxHee)

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

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuain HECyIIEro JIeMeHTa:

TonmuHa CTEHKU HECYILETO JIEMEHTA, S:

CymMa npubaBoOK K CTEHKE HECYILETO 3JIEMEHTa, C:
Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

ToJHa CTEHKU WITYLEPA, S;:

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

JumnHa mrynepa, 1y

¥’ 7

[

Al

Cwmemenue mrynepa, R, 0 MM
Yron noBopora mryunepa, 9: 0°

JiHa BHYTp. 4acTu WTYyLepa, l3: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHple mapameTphl pa3MeIeHus ITyIepa:
Baxaitumii mryuep

12X18H10T
25 MM

5,55 Mmm
12X18H10T
97 Mmm

12 MM

2,8 Mm

130 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.

19663.4

Haspanue mrynepa: HItynep E DN100

PaCCTOfIHI/Ie O CTCHKH 6JlI/I)KElI7[HICFO T cpa b:
A YUEPA: B* 400,9 Mm

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

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

¢ =1
PacuéTHblil 1uaMeTp BBIITYKJIOrO JUIMITHYECKOTO JHULIA:

2 2 2
P = ED_H'}{I_ 4.[:]:';#.511“2 =30007/ (2 * 750) * (1 — 4 * (3000% — 4 * 7507 * 0%/ 3000*)*? = 6000 MM

Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,602 Mlla
PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuieco uimyuyep

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T mpu temmnepatype T = 200 °C (pac4éTHbIC YCIOBHS):

[c]= 160 MIIa
Mopynb nposiosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wumyyepa

Jonyckaembie Hanpspkenus uis Matepuana 12X 18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]i= 132,5 MIIa
Monyns npofonsHO# ynpyroctu npu temneparype 200 °C:
E;= 1,97-10° MIla
PacuérHas ToNIIMHA CTEHKHU IITYIEepa:
pld+2 o) 1,602% (97 +2*2,8)/ (2* 1325 * 1-1,602) = 0,624
2. = =1, * +2* , * , *1 _ , =0, MM
P 'jli PP
Jonyckaemoe naBieHue Ui narpy0ka mryuepa:
_ 2ol (e e
d+s +e,
21,81 MIla > 1,602 MIla

3axioueHue: Y cJa0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
PacuérHbiit AHaMeTp BBHITYKJIOTO SJUIMOTUYECKOTO JHUILA!

(1]

= 2*1325*1*(12-28)/(97 +12+2,8) =21,81 MIla

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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2 2 ]
= D_ Jl - 4. w . Rﬂf =30002/ (2 * 750) * (1 — 4 * (30002 — 4 * 750?) * 02/ 3000%)*? = 6000 MM

P 2H Dt
PacuérHas TonmumHa CTEHKH HECYILErO JIEMEHTA B MECTE PACIOIOKEHHS ITYLEpa:
Sp = 15,06 MM

PacuéTHriit JAUaMETP OTBEPCTUL (OCL mTynepa coBnagacT ¢ HOpMaJibio K MOBEPXHOCTU B HEHTPE OTBepCTI/Iﬂ)Z

dp =d+2-c; =97+2%28 =102,6 Mm

PacuéTHeIi TMaMeTp OANHOYHOTO OTBEPCTHS, HE TPEOYIOMIET0 YKPEIUICHHUS:

el
dp =2 —-0%|- (s— 1 =2*((25-5,55) /15,06 —0.8) * (6000 * (25 — 5,55))** = 336
] [ 5 ] -.Ilﬁp (s-c) (¢ ) ) * ( ( )) MM
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

Pacuérnas nnuHa BHENIHEW YacTH IITyLEepa:

lip =mjn[11; 1.25-f{d+ E-CSJ-(SI—ESJ] = min{ 130; 1.25 * (97 + 2 *2,8) * (12 - 2,8))"*} = 38,4 MM

OmHouwienus 00OnyCcKaemoviX HAnPAHCEHU

Jlns1 BHEIIHEeH yacTu mryuepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 132,5/ 160} =0,8281

PacuéTHas juiMHa BHYTpEHHEH 4acTy IITyLepa:

la = min{l3; 0.5 fld+2 ;)55 — e —c:ﬂ]] =min{ 0; 0.5 * (97 +2*2,8) * (12-2,8—0))*}} =0 mm
IITupuHa 30HBI YKpPEIUICHHUS:

Ly= I'IDp ls—¢] =(6000* (25-555)"2 = 341,6 Mmm

PacuérHas mumprHa 30Hbl YKPEIUICHUS:

11:, = L,:, =341,6 mm

<
§ PacuérHblil TaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:

=

§ d'Dp =04, fﬁp [5—C) =0.4*(6000* (25-555))"2 = 136,6 MM

=

=

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

v - lp -I:s— c)
= = thit1 41,
-d . 1

= 1405 2T g dt2e 0 Ty

o Ip 1 Dy w1 Y
Z

= =min{l; [1+ (38,4* (12-2,8)*0,8281 + 0* 0 * 0+ 0 * (12— 2,8 — 0) * 0,8281) / (341,6 * (25 — 5,55))] / [1 + 0.5 * (102,6 — 136,6) / 341,6 + 2 * (97
E +2%28)/6000*1/1*38,4/341,6] = 1,094}
2 -

: b]

= 2B (e-0g o

) [p]P= 1m0 g W =2%2%(25-555)*1*160* 1/[6000 + (25 —555) * 1] = 2,068 MIla
= Dy +|Is— cj-?
™
m
g
<

=¢

=

[a}
[&]

=

E

=
=
=

5
ol <

o E32)
- b Jlucr

o
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|

r

)

r
=P

N,

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree k Hemy otBepctre LlTyrep E DN100 He oka3piBaeT Ha HETO BIIHS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b JD; (a—c) + w.(D;- ‘[s—c1 = (6000 * (25— 5,55))"* + (5723 * (25 - 5,55))"* = 675,3 MM

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

K3:1

P T S IS e R B S I B R R G e R iR R I R TG R AV

LR R

Vi =tminql;

dp +dp d4+2ch g lp d'+2-c" r 1
K3[D.E+—P dp]+1{1 T Fs ® i : “s_fP” I
. DP g h DP g h

=min{l; (1 +[(384* (12-2,8)*0,8281 +0*0*0+0* (12— 28— 0)*0,8281 + 384 *(12-28)*0,8281 +100* 16 * 1 +0* (12— 2,8 -
0) *0,8281) /(400,9 * (25— 5,55))]) / ( 1 * (0.8 + (102,6 + 104,3) / (2 * 400,9) + 2* [(97 +2*2,8)/6000*1/1*38,4/4009 + [(97 +2*2,8)
/5723%1/1*384/4009] ))=1,202}

=1

o]
&
: b]
2K (s-cg o
S 1
= Wy =2%2+*(25-555)*1*160/[0.5* (6000 + 5723 25-555)*1]*1 =
: [0, 5ot (25 5.55) [05* (6000 + 5723) + (25 - 5,55) * 1] * 1 = 2,117 MITa
= JHonyckaemoe naBnenue [p] = min{ 2,068; 2,117} MIla
= 2,068 MITa > 1,602 MIla
3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BBINOJIHEHO
= [Tnomans, HeoOXoMuMast IUTS YKPETUICHHUS] OTBEPCTHS:
L% Ap=05 [dp - dnp]- 8, =05%*(102,6 - 136,6) * 1506 = (-0,2563-107 ) M
s Pacnosaraemast miomaab yKpeIruieH|st OTBEPCTHUS:
E fuy =1y -[sl - Sp CS]-‘I]_ +lap 53 2 +lg '|:S3 -, - '351)'13 +1p -[s— Sp— u:]
- =38,4*(12-0,624-2,8)*0,8281 +0*16*0+0* (12—-2,8—0) * 0,8281 + 341,6 * (25 15,06 — 5,55)
g = 0,001774 M2
= A, = (-0,2563-10°) M* < 0,001774 m*
5 3akiro4cHre: Y cJIOBHE MPOYHOCTH BBHITIOJTHEHO
3
m
g
<
=6
=
[a}
Q
S
=
=
o
=
=
=1 I
™
< § Jucr
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

uB. Ne no.

19663.4

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

PaguansHas Harpyska, Fr:  (-3200) H
OxpyxHoit MomeHT, M;: 1100 Hwm
IIpononererii Moment, M,: 1100 Hwm
Kpyrsammit moment, Mt: 1500 Hwm
CnsuroBas Harpyska, Fi: 2300 H

CnsuroBast Harpyska, Fp: 2300 H
OKBHBAJICHTHAS TOJIIMHA 00CUAiKH OKOJIO TITYyIIepa:

g, =8-¢ =25-555 =19,45 mm
Cpennuii paguyc o0euaiiku y OTBEPCTHSL:

)
R, = D_+ 5 30002/ (4*750) +25/2 = 3012 MM
4-H 2
CpenHuil [uaMeTp MmTynepa:
d, =d+s;+c, =97 +12+28 =111,8 Mm
A, = &

c ? =111,8/ (3012 * 19,45)*? =0,4619
¢ Ga

Paccrosiaue ot Kpas mTynepa 10 BO3MOXXHOI'0 KOHIICHTpaTopa HﬁHpH)KeHHﬁ:

b, =300,9 Mmm
IIpoyHoCTh OT A€iCTBUA 1aBJICHUS:

] =|1,602/2,068| = 0,7747

Venosue npounoctu: Pp =1

0,7747 <£1.0. YcioBue mpoOYHOCTH BBITIOJTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

E-14.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

OceBoe pacTArHBaloIee ycuime, AeHCTBYOIIee Ha ITYIEp:

F, = -Fp = _(-3200) = 3200 H

Ay = e—— =111,8/ (3012 * (25 — 5,55))"2 = 0,4619

= tif 2'|:'j:|1'|[51_':s:I
e [ BICT

Jlomyckaemoe 0CeBOe yCHIIUE Ha LITYLEp PH OTCYTCTBUH HakiaaHoro kojbua (As = 0,4619, K = 0,2247):

=160 * (25— 5,55)2 * (1.82 + 2.4 * (1 + 0,2247)"2 * 0.4619 + = 1,871-10°
[F]= 0] fo-cF L824 24 oK, A, + 001K, 32) 5300725, 8597 (o2 wad~ (10224 "

: Sld_ % IJ =min(2 * 132,5 % (12 — 2,8) / (160 * (25 — 5,55)) * (12— 2,8) / 111,8)"% 1) = 0,2247
C

[IpodHOCTb OT AEUCTBUS OCEBOI HArpy3KHU:

=|3200/1,871-10°| =0,01711
[F.]

Vcnosue npounoctn: Ty %1

0,01711 < 1.0. YcnoBue MPOYHOCTH BBITIOJIHEHO
IIpuBeaeHHBI MOMEHT, 1EUCTBYIOIIMM Ha IITYLEP:

M, = fmf +Ih'1§ = (1100% + 1100%)*? = 1556 H m

JlonyckaeMblil H3ruGaronuii MOMEHT MPU OTCYTCTBHU HAKIaHOTO Kojbna (As = 0,4619, K = 0,2247):

d =160 * (25 — 5,55)? * * * =1,009-10*
2 2 =160* (255552 *111,8/4* (4.9 +2.0* (L + ,
[Mh]=['3]'[5"3} -T‘-(Al_9+2_ljl-w,|1+}{4 -15+D.91-K4-15) 0,2247)2* 0,4619 + 0.91 * 0,2247 * 0,46192) HwM

[TpoyHOCTH OT NEHUCTBHS M3TUOAIOIINX MOMEHTOB!

=|1556/1,009-10*| =0,1541

Ycnosue nipounoctn: Fy, =1

0,1541 <1.0. YciioBue MpOYHOCTH BBIIIOJIHEHO
IIpoYHOCTE OT COBMECTHOTO JICHCTBHUS HArPY30K:

tmax (JEIDP +EI:'Z|;|EI:'z

Ecmu F, <0, To 3HaK @, MEHsIETCS HAa IPOTHUBOTIOIOXKHBIH.

;|cbp-n.2-c1:zD+cph51

0,9459 < 1.0. YcioBue mpoYHOCTH BBHITIOJTHEHO

" |¢'1:- -02d, |)+ &, max(]0,7747 +0,01711]; |0,01711; |0,7747 —0.2* 0,01711|) +0,1541 = 0,9459

VYcnoBue npoyHocTH:  tax (J‘:IJP +3 T |; |':13 z

JIuct

E-14.00.00.000 PP a8
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MaxkcumainbHbIie MMPOAOJBHBIC PACTATUBAOIINEC HATIPAKCHNA B IITYLEPE:

p-(d+s) 4.1, F, =1,602* (97 +12) / (4 * (12 -2,8)) + 4* 1556 / (3,142 _
o= + * (97 + 12)2* (12— 2,8)) + 3200/ (3,142 * (97 + 12) *
4-(51 - Csj ﬂ.[d_l_ 51)2 . (51 - '35) - |Id+ 51)' (Sl - '35:] (12-2,8)) 23,88 MIla

Ecnu F, co3naet cxumaroniee HalpspkeHUE, €€ CIeAyeT NPUHATh paBHOM HYJIIO.
VenoBue npoyHoCcTH: T = [I:T]l
23,88 MIla < 132,5 MIla. YcnoBue mpoYHOCTH BBITIOJIHEHO
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=
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=
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

HItviep E DN100

UcxogHble AaHHbIe
OneMeHT: tynep E DN100

VYcnoBHoe ob6o3Hauenue (Metka) — Iltymep E
DJeMEeHT, HeCYLIHH ITYyIep: JHuine sniauntadeckoe (BepxHee)
Twum anemenTa, Hecyiero mwryuep: JHuIIe aumMnTH4ecKoe

Tun wrynepa: [Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

19663.4

uB. Ne no.

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 25 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 5,55 Mmm
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 97 Mmm
TomnmyHa CTEHKH MITYIEpa, Si: 12 mm
CyMMa npr6aBoK K TOJIIMHE CTEHKH IITYylepa (BKII0Uas KOPPO3HIO), Cq: 2.8 Mm
JumnHa mrynepa, 1y 165 mm
Cwmemenue mrynepa, R, 520 MM
Yron noBopora mryuepa, 9: 270°
IMonyueHHbIi yron HakiIoHa wTynepa, . (-10,44) ©
JiHa BHYTp. 4acTu mrynepa, ls: 0 mm
[TpnbaBka Ha KOPPO3HUIO, Cg! 0 mm
Marepuan xonbua: 12X18H10T
JIucr
E-14.00.00.000 PP 90
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upwuna koxbua, 15 100 MM
TonmpHa KOJBLA, Sy 16 MM
MuHHMaJIbHEIA pasmep cBapHoro msa, A: 1 MM
MuHUMAaNIBHEIN pa3sMep CBapHOTO 1iBa, Ayl 1 MM

MuHUMAaTBHEIN pa3sMep CBapHOTO 1Ba, Ay: 1 MM
PacuérHble mapaMeTpsl pa3MeleHUs ITyLnepa:
Bmwkaiimmii wrynep

Haspanue mrynepa: HItynep B DN100
Paccrosiare 10 creHku Omkaiiiiero mryepa, b: 400.9 am
VYron f: 0°

KoapunmenTsr npoYHOCTH CBapHBIX IIBOB:
IIpononbHBIM OB WITYLIEpA:

o =1

[[ToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1

PacuérHblil 1uaMeTp BBITYKJIOIO JJLIMITHYECKOTO JHUIIA:
2 2 2

D= ED_H : Jl -4 w : Rm2 =30007/ (2 * 750) * (1 — 4 * (3000% — 4 * 7507) * 5202 / 3000%)? = 5723 MM
: D

Pacuér B pacuyéTHBIX YCJIOBHUAX

YciaoBus HArpy:KeHHs:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHYTpeHHee n30bpITOUHOE naBieHue, p: 1,602 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuieco uimyuyep

Jonyckaemble Hanpspkenus 1 Marepuana 12X18H10T npu Temneparype T = 200 °C (pacuérHble yciIoBusA):

[c]= 160 MIIa
Monyns npogonsHO# ynpyroctu npu temmneparype 200 °C:

E= 1,97-10° MIlla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus uis Mateprana 12X 18H10T npu temmepatype T = 200 °C (pacuéTHbie yCIOBUSA):

[c]:= 132,5 MIla
Monyns npogonsHO# ynpyroctu npu temmneparype 200 °C:

E;= 1,97-10° MIla

E-14.00.00.000 PP
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Ceoilicmea mamepuana Koivya
Jonyckaembie Hanpspkenus 1uis Mateprana 12X 18H10T npu temmepatype T = 200 °C (pacdéTHbie YCIOBUA):
[c],= 160 MIla
Momyns nponoipHO# yrpyroctH mpu temreparype 200 °C:

E,= 1,97-10° MIla
PaC‘IéTHaﬂ TOJIINHA CTCHKHU HITyI_[epa:

pld+2 o) 1,602 (97 +2*2,8) / (2% 1325 % 1-1,602) = 0,6242
81, = =1, * +2*2, * S5*1-1, =0, MM

P2l e

Jlomyckaemoe JaBieHue Aist naTpyOKa mTylepa:

2[o]y-py (51— o)
[¥] = 3 :

+ ] + c,

21,81 MIla > 1,602 MIla

3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
PacuérHpIil TEaMeTp BBIIYKIIOTO IUIHIITHIECKOTO THHIIA:

= 2*1325*1*(12-28)/(97 +12+2,8) =21,81 MIla

2 2 2

Dy = ED_ ) Jl - 4. w ) Rﬂf =3000?/ (2 * 750) * (1 — 4 * (3000° — 4 * 750?) * 5207 / 3000%)*? = 5723 MM
: D

PacuérHas TonmMHa CTEHKH HECYIIETo JIEMEHTa B MECTE PacOJIOKEHUS ITyLepa:

Sp = 14,37 Mmm

PacuérHsiii nnametp oTBepCTHA (CMEIIEHHBIN IITYIEP Ha SJUTHITHICCKOM JTHUIIE):

d+2-c,

2
[3 Ry ] =(97 +2*2,8)/[1 - (2*520/5723/]*2 = 104,3 Mm

Dy

PacuéTHbIi TMaMeTp OANHOYHOTO OTBEPCTHSI, HE TPEOYIOMIEro YKPEIUICHHS:

dp=2- [u - D,E] - JDp (s—c) =2*((25-555)/14,37-08)* (5723 * (25-555))"* = 369,7 Mm
®p

dp < do: YcaoBHe MPOYHOCTH BBINOJTHEHO

Pacuérnas nnuHa BHEIIHEW YacTu mTyLepa:

lip =mjn[11; 1.25-\;’(d+ E-ESJ-(sl—csj] =min{ 165; 1.25* (97 + 2 * 2,8) * (12— 2,8))"} = 38,4 MM

OmHuouienus 0OnYcKaemovix HanPsHceHu

Jlns BHeIIHeH yacTu mryuepa:

=}

1= ﬂu'n{l,[l; -[u;_l} =min{1.0, 132,5/ 160} =0,8281

IITupuHa 30HBI YKpPEIUICHHUS:

Ly= f']:'p -la—re] =(5723* (25-5,55))2 = 333,6 MM

Pacuérnas mmprHa KoJbLa:

1:,1: = mjn{l2 ; I"Dp . is2 +a- cj] = min{100; (5723 * (16 + 25 — 5,55))¥% = 100 MM

I[J'IH HaKJIaJHOI'O KOJIbIa:

%2 = mingl0; ol =min{L0,160/160} = 1
o]

PacuérHas JyiMHa BHYTpEHHEH 4acTy TyLepa:

L =mjn{13; 0.5 Jld+2c,) (5 —c. —cﬂj] =min{ 0; 0.5* (97 +2*2,8) * (12-2,8-0))""} =0 mm

PacuérHas muprHa 30HbI yKpPEIJICHUS !

l, =Ly =3336mm

E-14.00.00.000 PP
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Pacuérnprit JAUaMETp OTBEPCTUS, HE IpeGy}()mero JAONOJIHUTCIIBHOTO YKPCIIJICHHUSA

dl:lp =04., fﬁp f2—C) =04*(5723*(25-555)"” = 133,5 Mm

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

1, ls—¢
V = min a1, 7 | " )2 1
_ ey
1405 P LK, Bl
Iy Dy o

=min{1; [1+ (38,4 * (12— 2,8) * 0,8281 + 100 * 16 * 1 + 0 * (12 — 2,8 — 0) * 0,8281) / (333,6 * (25 — 5,55))] / [1 + 0.5 * (104,3 — 133,5) / 333,6 + 2 *
(97 +2*2,8) /5723 *1/1*38,4/333,6] = 1,345}

=1

[P]p _ 2-K g (s- |:j]-|:|:|-|:|3:|.v

=2*2*(25-555)*1*160*1/[5723 + (25—5,55) * 1] = 2,168 MIla

DP +|Is— cj-?

r 1

|
B o

)

i
"

OTBepcTHE CUMTAETCS OAMHOYHBIM, eciH Ommkaiiiee k HeMy otBepctre Lltyriep B DN100 He oka3siBaeT Ha HETO BIIHS-
HUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITIOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

«
= [ I
s b ,'(DP fe—d + ,'(DP ‘[s—c1 =(5723* (25-5,55))"” + (6000 * (25 - 5,55))"* = 675,3 MM
; YcnoBue He BBIOIHEHO, TPeOyeTcs JONOTHUTENBHBINA PacuéT YKpETIeHUH.
=
=)
g K3 =1
=
3 e NG RN e R R R Asg —el o) ag Hf (- e xf H g s)ad HIg (Y-l -l
= : b(s-c)
<! Vi =minql; " - 1 ,
X + d'+2-cf gt lp d'+2-cf gr 1§
o K D.E+P—dp Lo DR I e SR, .
= 3 ] 1 or ro nr LI
=~ r Pl T %1
< =min{l; (1 +[ (384 *(12-2,8) *0,8281 + 100 * 16 * 1 + 0 * (12— 28— 0)*0,8281 + 384 *(12-2,8)*0,8281+0*0*0+0* (12— 2,8
o 0) *0,8281) /(400,9* (25-555))])/( 1* (0.8 + (104,3 +102,6) / (2*400,9) + 2*[(97+2*2,8)/5723*1/1*38,4/400,9 + [(97 +2*28)
= /6000*1/1%38,4/4009] ))=1,202}
= =1
3
[s2}
m
[pL = 2Ky e [G] ‘W =2%2+%(25-555)*1*160/[0.5* (5723 + 6000) + (25 —5,55) * 1] *1 = 2,117 MII
o 05Dy +D2 Y4 fs-c)w, ' ’ ' ! - a
<
E Homnyckaemoe nasienue [p] = min{ 2,168; 2,117} MIla
a 2,117 MIla > 1,602 MIla
2 3akiroueHue: Y c10BUe MPOYHOCTH U YCTOHYMBOCTH BBINOJTHEHO
= [Tnomans, HeoOXoaUMast TSl YKPETIIICHUS] OTBEPCTHS:
o
= Ay =050, - dp) 5, =05* (1043 1335)* 1437 = (-0,2092:102 ) w2
- Pacnoaraemas mmoniaap yKpeIieHUsI OTBEPCTHS:
=
o <
Fl o
% 8 JIucr
o
|3 E-14.00.00.000 PP 03
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& =11P '{51‘5]1:- - CS]-‘I]_ +13’P “8q g +1¥ '|:S3 -, - '351)'13 +1P -[s— Sp— u:]
=38,4*(12-0,6242-2,8)*0,8281 +100*16*1 +0* (12 - 2,8 - 0) * 0,8281 + 333,6 * (25 -14,37 — 5,55)

=0,003569 m?
A, = (-0,2092-10) m* < 0,003569 m?
3a1<m0qe}me: YCJIOBI/IQ IlpO‘-ll-[OCTPl BbIIIOJIHEHO

Pacyer Ha npoynocts mo MKD B pacuéTHBIX yCJIO0BHAX

YcaoBus HArpy:KeHHs:

Pacuérnas remneparypa, T: 200 °C

PacuérHoe BHyTpeHHEe U30BITOYHOE MaBieHue, p: 1,6 MIla

Harpy3ku Ha mTyuep (B cucTeMe KOOPANHAT annapara):

Fx, H{Fy, H F,, HM,, Hm[My, H™m |M;, H™m
230012300(3200({1100 (1100 1500

Jonyckaemble HanpsikeHusi B coorBercTBu ¢ TOCT P 52857.1-2007

YpoBeHb pa3ouBku - 1
KoaddunueHT 3anaca, yuuTbIBaromui yposeHb pasousku: Ky, = 1,3

Cesoiicmea mamepuana rnemenma, Hecyuyezo uimyyep

HomuHanbeHble nonyckaemsle HampsbkeHus 11t Marepuana 12X18H10T npu remnepatype 200 °C:

[],

m

[s] = = 160/1,3= 123,1 MIla

Moaynb npo1oNibHOM yrpyroctu npu Temmepatype 200 °C:
E= 1,97:10° MIla

Cesoiicmea mamepuana wimyuyepa

HomuHnanbeHble nonyckaemsle HanpsbxeHus A Matepuana 12X18H10T npu remnepatype 200 °C:

E-14.00.00.000 PP
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[=],

m

[s], = = 1325/1,3= 101,9 MIIa

Momyns ponoiabpHO# ynpyroctH mpu temmeparype 200 °C:
Ei= 1,97-10° MIla

Ceoiicmea mamepuajia Koibvua
HomuHanbsHble nomyckaemble HanmpsbkeHus s matepuana 12X18H10T npu remnepatype 200 °C:

[=],

[s], = = 160/1,3= 123,1 MIIa

m

Monyns npofonbHO ynpyroctu npu temmneparype 200 °C:
E,= 1,97-10° MIla

Puc. 1. Koneuno->nemMeHTHast MOJEIb y371a BPE3KH

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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Puc. 2. DxBuBaneHTHEIE MEMOpaHHBIC HATIPSDKEHUS OT COBMECTHOTO ISHCTBHA CHUIT U JaBieHus, MIla.

3aKIr04YeHHne:

Jl1s Hecyero aneMenTa  Uml mu:

Ycnosue npounoctu BBIITIOJIHEHO.

Jng mrynepa Sl mm =

o
=180 A Y

.
[ A

A

146,9 MIla < 1.5[s]= 184,6 MITa.

146,5 MITa < 1.5[s]; = 153,2 MIIa.
Ycnosue npounoctu BBIITIOJIHEHO.

Puc. 3. O6mue (MemOpaHHbBIE M M3THOHBIC) HAIPSDKEHMS HAa BHENTHEH oBepxHocTH, MITa.

3aKiIroYeHue:

Jlist Hecyero anieMeHTa  Umh mer =

151 MIa < 3[s]= 369,2 MITa.

Wzm) Jlucr Ne moxym.

Tloam.

Jara

E-14.00.00.000 PP

JIuct
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Iloamuce 1 nata

Ycnosue npounoctu BBITIOJIHEHO.

Jas wryuepa Twmh mee = 196,9 MIla < 3[s]; = 306,5 MIla.
Ycnosue npounocty BBITIOJIHEHO.

pe et
(A=t ]

|
L.
Faiatie
ooy,

o

Puc. 4. O6mue (MeMOpaHHBIC U U3THOHBIC) HANIPSDKCHUS HA BHYTpeHHEH noBepxHOocTH, MI]a.
3aKIII04YeHuE:

Just Hecyiero sneMedTa  Sphmw: = 187,8 MIla < 3[s] = 369,2 MIla.
Ycenosue npounocty BBITIOJIHEHO.

Hust wirynepa Ok mee =  240,3 MIla < 3[s]; = 306,5 MIla.
Ycnosue npounocty BBITIOJIHEHO.

Oouee 3aK/I04eHHE: Y CI0BUS MPOYHOCTH BhINOJIHEHBI.

Hdonyckaemble UHAMBUAYaNbHbIe Harpy3ku Ha WTyLep Npu OTCYTCTBUM
AeNCTBUS OCTaNbHbIX, BKNOYasa aaBneHue

FoH |F,H F,, H My, H M [M,, H M |M,, H M |p, MITa

B3am. uaB. Ne | MuB. No my6r.

1,045-10°|1,731-10° |3,942-10% |5454  |2087 |7358 (1,813

* [Ipn npeBbIIeHNH JTI000T0 KOMIIOHEHTa TpeOyeTcs yCHIIeHNE BPE3KH, JIM0O yMEHbBIIEHHE Harpy3KH

[onyckaeMble Harpy3Kku Ha LITyLiep NPy pacYeTHOM AaBNeHun

Iloamnuce 1 narta

Fv, H|Fy,H [F, H [My, H™Mm |My, H™M (M, Hw™ (p, MIla

3066 (5079 |1157 [160,1 [61,24 2159 |1,6

uB. Ne no.

19663.4

*% HpI/I MPEBBIIICHUN OAHOTO UJIN HECKOJBKUX KOMIIOHCHTOB HeO6XOl]I/IM IIOHOHHI/ITGHBHLII\/’I pvaéT Ha MPOYHOCTH

E-14.00.00.000 PP
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HItyuep JI1 DN80

UcxogHble AaHHbIe

OneMeHT:

YcnoBHOE 0003HaUeHUE (METKA)
DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, HeCylero mTyuep:

Tun wrynepa:

tymep JI1 DN8SO

rynep JI1

JHuine sniauntadeckoe (BepxHee)
JlHUIIE IIMITHYECKOe

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 25 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 5,55 Mmm
Marepuan wrynepa: 12X18H10T
Bryrpennnii quamertp mrytepa, d: 80 mm
TonmuHa CTEeHKH MITYyLEpa, S;: 16 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 1 MM

JumnHa mrynepa, 1y 335 Mm

Cwmemenue mrynepa, R,

Yron noBopora mryuepa, 9:

1000 MM
330°

IMonyueHHbIH yron HakjIoOHa wWTynepa, v.  (-23,82) ©

JiHa BHYTp. 4acTu mrynepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg'

0 MM

0 MM

MuHHMAaIBHBIH pa3sMep cBapHOro mBa, A: 1 MM

E-14.00.00.000 PP
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PacuérHble mapaMmeTpsl pa3MelleH:s IITyLepa:
Bmkaiimnit mrynep

Haspanue mrynepa: HItynep E DN100
Paccrosiame no crenkn Ompkaiimero mryrepa, b: 762.4 Mu
Yron B: 70,64 °

KoaddumreHTs TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[[ToB oOeyaiiku B 30HE BPE3KH IITYIIEepa:

¢ =1
PacuéTHblil 1uaMeTp BBITYKJIOrO JIMITHYECKOTO JHUIIA:

P oy n* w
Pacuyér B pac4éTHBIX YCJIOBUAX

4 4 2
_b Jl - 4. (L7 -4-H7) R.. % =30002/(2*750)* (14 * (30002 4 * 750%) * 10002/ 3000%)2 = 4899 mm

YciaoBus HATPY:KeHUS:

Pacuérnas tremneparypa, T: 200 °C

PacuérHoe BHYTpeHHee n30bpITOUHOE naBieHue, p: 1,604 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemeHma, Hecyuyezo uimyuyep

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 200 °C (pac4éTHBIC YCIOBHS):

[c]= 160 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wumyyepa

Jonyckaemble Hanpspkenus 1 Martepuana 12X18H10T npu temneparype T = 200 °C (pac4yérHble ycioBus):

[c]i= 132,5 MIIa
Monyns npogonsHO# ynpyroctu npu temmneparype 200 °C:
E;= 1,97-10° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
pld+2 o) 1,604 * (80 +2* 1)/ (2 * 132,5* 1 1,604) = 0,4992
S = =1, * +2%* * S5*1-1, =0, MM
P 'jli PP
Jomyckaemoe gaBieHue A1 TaTpyOKa mTyrepa:
4-[5]1 -9y (51— 05)
bl = —— :
+5 +rc,

40,98 MIla > 1,604 MIla

= 2*1325*1*(16-1)/(80 + 16 + 1) =40,98 MIla

E-14.00.00.000 PP
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3aknroueHue: Y cJI0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO
Pacuérnprit JAUAMETP BBITYKJIOTO SJITUIITUYCCKOIO JHHUIIA:

D? (DY -a4.HY _ 4

Dp=——fl-4——F—" Ry =3000?/ (2 * 750) * (1 —4 * (3000% — 4 * 750°) * 1000? / 3000)*? = 4899 mMm
2 D

PacuéTHas TONIMHA CTEHKU HECYILETO 3JIEMEHTA B MECTE PACIIOJIOKEHUS IITYLEPA:

Sp = 12,31 Mmm

PacuérHblil Tuamerp oTBepCcTUA (CMEIIEHHBIN MITYLEp Ha SJUTUITUYECKOM JTHUIIE):

d+2-c,

Dy

PacuérHpIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

- [E'R“‘ ]2 =(80+2*1)/[1-(2*1000/ 48991 = 89,83 mm

el
dg=2-|—-0,2|- /Dy (s- ) =2*((25-555)/12,310.8)* (4899 * (25 555))2 = 481,
i [s ] T C (¢ ) ) * ( ( ) 81,9 MM

2
dp < do: Yc0BHe NPOYHOCTH BBINOJTHEHO
PacuérHas 1MHA BHEIIHEH YacTH mTynepa:

lip =mjn[11; 1.25 fld+ E-CSJ-(sl—csj] = min{ 335; 1.25* (80 +2* 1) * (16 - 1))’} = 43,84 Mm

OmHouwienus 00OnyCcKaemovlX HANPAHCEHU

711 BHEIIHEH YacTH IITyLepa:

=}

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas qyiMHA BHYTPEHHEH 4acTH MTYyLepa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cﬂj] =min{0; 0.5* (80 +2* 1) * (16 - 1-0))"?} =0 MM

s [IMuprHa 30HBI YKPEIUICHUS:
<
= Ly=,D, (s~ G) = (4899 * (25 555))" = 308,7 MM
é PacuérHas mpuHa 30HBI YKPETUICHHS:
=
éf 1, =Ly =308,7mm
PacuérHbIil TUamMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIOTHATEIEHOTO YKPETUICHHS:

5 = . I5— — * * _ 12 —
3 dDP 04 .fﬁp [5—C) =04*(4899*(25-555)"2 = 1235 MM
=
2
- s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z
jes)
= oy Iy fa-c)

¥V =min<1; 3 I

2 T 2 LA
E r Dy o1 L

. =min{1; [1 + (43,84 * (16 —1)*0,8281 + 0 * 0 * 0+ 0 * (16 — 1 — 0) * 0,8281) / (308,7 * (25— 5,55))] / [1 + 0.5 * (89,83 — 123,5) / 308,7 + 2 * (80 +
= 2%1)/4899* 1/1* 43,84/308,7] = 1,148}
o0}
M =1
5 2K, (- 9-¢ 5]
s Ky ls-dg o
3¢ = W =2%2*(25-555)*1*160*1/[4899 + (25—555)* 1] =
S [p]l:‘ Dy +{z- o)V ( ) [4899 + ( )*1] = 2,531 MIla
¥
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree k Hemy otBepctre LlTyrep E DN100 He oka3piBaeT Ha HETO BIHS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b= ,'(D; e-c1 + ,'(D; ‘[5—0c1 = (4899 * (25-5,55))"” + (5723 * (25 - 555))"* = 642,3 MM

VYcoBure BBIMOTHEHO, TaTbHEUITUX PAacu€TOB YKpEIUIeHUN He TpebyeTcsl.
Jomyckaemoe aasnenue [p] = 2,531 Mlla

2,531 MIla > 1,604 MIla

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

Ap =050 - doy ) 5, =05+ (89,83 1235)* 1231 = (-0,207-10% ) w2
Pacnonaraemast miomaabs yKperleHus: OTBEPCTHS:

Ay =1y -[sl - 5p - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
=43,84* (16— 0,4992 - 1) * 0,8281 + 0 * 0 * 0 + 0 * (16 — 1 0) * 0,8281 + 308,7 * (25 -12,31 — 555)

=0,002732 m*
A, =(-0,207-10°%) M* < 0,002732 M
3akiroueHue: Y cJ0BUe NPOYHOCTH BbINIOJIHEHO

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata

E-14.00.00.000 PP

JIuct

101




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

HItyuep JI2 DN80

UcxogHble AaHHbIe

OneMeHT:

YcnoBHOE 0003HaUeHUE (METKA)
DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

tynep JI2 DN8SO

Mtymep JI2

JHuine sniauntadeckoe (BepxHee)
JlHUIIE IIMITHYECKOe

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 25 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 5,55 Mmm
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 80 mm
TonuHa CTEHKH WITYLEpa, Si: 16 mm
CymMa npru6aBoK K TOJIIMHE CTEHKH MITyLepa (BKII0Yas KOPPO3HUIo), Cs: 1 mnt

JumnHa mrynepa, 1y 335 Mm

Cwmemenue mrynepa, R,

Yron noBopora mryuepa, 9:

1000 MM
225°

IMonyueHHbIN yron HakIOHa wWTyLepa, v  (-23,82) ©

JiHa BHYTp. 4acTu mrynepa, ls:

[TpnbaBka Ha KOppo3uIo, Cyy!

0 MM

0 MM

MuHHMAaIBHBIH pa3sMep cBapHOro mBa, A: 1 MM

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [onm.

Jara

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

PacuérHble mapaMmeTpsl pa3MelleH:s IITyLepa:
Bmkaiimnit mrynep

Haspanue mrynepa: HItynep E DN100
Paccrosiame no crenkn Ompkaiimero mryrepa, b: 628 Mu
Yron B: 66,71 °

KoaddumreHTs TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIA OB WITYLIEpA:

o =1
[[ToB oOeyaiiku B 30HE BPE3KH IITYIIEepa:

¢ =1
PacuéTHblil 1uaMeTp BBITYKJIOrO JIMITHYECKOTO JHUIIA:

P oy n* w
Pacuyér B pac4éTHBIX YCJIOBUAX

4 4 2
_b Jl - 4. (L7 -4-H7) R.. % =30002/(2*750)* (14 * (30002 4 * 750%) * 10002/ 3000%)2 = 4899 mm

YciaoBus HATPY:KeHUS:

Pacuérnas temneparypa, T: 200 °C

PacuérHoe BHYTpeHHee n30bpITOUHOE naBieHue, p: 1,604 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uimyyep

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 200 °C (pac4éTHBIC YCIOBHS):

[c]= 160 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wumyyepa

Jonyckaemble Hanpspkenus 1 Martepuana 12X18H10T npu Temneparype T = 200 °C (pacuérHble yciIoBHA):

[c]i= 132,5 MIIa
Monyns npogonasHO# ynpyroctu npu temneparype 200 °C:
E;= 1,97-10° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
pld+2 o) 1,604 * (80 +2* 1)/ (2 * 132,5* 1 1,604) = 0,4992
S = =1, * +2%* * S5*1-1, =0, MM
P 'jli PP
Jomyckaemoe gaBieHHe AJIS MaTpyOKa MTyrepa:
4-[5]1 -9y (51— 05)
bl = —— :
+5 +rc,

40,98 MIla > 1,604 MIla

= 2*1325*1*(16-1)/(80 + 16 + 1) =40,98 MIla

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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3aknroueHue: Y cJI0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO
Pacuérnprit JAUAMETP BBITYKJIOTO SJITUIITUYCCKOIO JHHUIIA:

D? (DY -a4.HY _ 4

Dp=——fl-4——F—" Ry =3000?/ (2 * 750) * (1 —4 * (3000% — 4 * 750°) * 1000? / 3000)*? = 4899 mMm
2 D

PacuéTHas TONIMHA CTEHKU HECYILETO 3JIEMEHTA B MECTE PACIIONIOKECHMS IITYyLEpa:

Sp = 12,31 Mmm

PacuérHblil Tuamerp oTBepCcTUA (CMEIIEHHBIN MITYLEp Ha SJUTUITUYECKOM JTHUIIE):

d+2-c,

Dy

PacuérHpIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

- [E'R“‘ ]2 =(80+2*1)/[1-(2*1000/ 48991 = 89,83 mm

el
dg=2-|—-0,2|- /Dy (s- ) =2*((25-555)/12,310.8)* (4899 * (25 555))2 = 481,
i [s ] T C (¢ ) ) * ( ( ) 81,9 MM

2
dp < do: Yc0BHe NPOYHOCTH BBINOJTHEHO
PacuérHas 1MHA BHEIIHEH YacTH mTynepa:

lip =mjn[11; 1.25 fld+ E-CSJ-(sl—csj] = min{ 335; 1.25* (80 +2* 1) * (16 — 1))’} = 43,84 Mm

OmHouwienus 00OnyCcKaemovlX HANPAHCEHU

J71s1 BHELLIHEH YacTH IITyLepa:

=}

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas qyiMHA BHYTPEHHEH 4acTH MTYyLepa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cﬂj] =min{0; 0.5* (80 +2* 1) * (16 - 1-0))"?} =0 MM

s [IMuprHa 30HBI YKPEIUICHUS:
<
= Ly=,D, (s~ G) = (4899 * (25 555))" = 308,7 MM
é PacuérHas mpuHa 30HBI YKPETUICHHS:
=
éf 1, =Ly =308,7mm
PacuérHeIil TnamMeTp OTBEpCTHA, HE TPEOYIOIIETO JONOTHATEIFHOTO YKPETUICHHS:

. = . (a— — * * _ 12 —
3 dDP 04 .fﬁp [5—C) =04*(4899*(25-555)"2 = 1235 MM
=
2
- s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z
jes)
= oy Iy fa-c)

¥V =min<1; 3 I

2 T 2 LA
E r Dy o1 L

. =min{1; [1 + (43,84 * (16 —1)*0,8281 + 0 * 0 * 0+ 0 * (16 — 1 — 0) * 0,8281) / (308,7 * (25— 5,55))] / [1 + 0.5 * (89,83 — 123,5) / 308,7 + 2 * (80 +
= 2%1)/4899* 1/1* 43,84/308,7] = 1,148}
o0}
M =1
5 2K, (- 9-¢ 5]
s Ky ls-dg o
3¢ = W =2%2*(25-555)*1*160*1/[4899 + (25—555)* 1] =
S [p]l:‘ Dy +{z- o)V ( ) [4899 + ( )*1] = 2,531 MIla
¥
&)
=
E
=
o
=
=
ol =
Elom
- b Jlucr
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree k Hemy otBepctre LlTymep E DN100 He oka3piBaeT Ha HETO BIUA-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b= ,'(D; e-c1 + ,'(D; ‘[5—0c1 = (4899 * (25-5,55))"” + (5723 * (25 - 555))"* = 642,3 MM

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

K3 =1
Np (s - ey g +14p sh qh +1p (s —cl— ey )ud +1f (sl - o) gy +1%, 8% w§ +15 (s -l -cf) )
LR R

dp +dp d'+2¢f gf lp d'+2.cf f 1
K3[D.E+—P dp]+1{1 et @ e S gk

1+

Vi =tminql;
Dg p] b Dy p] b

=min{l; (1 + [ (43,84* (16 -1)*0,8281 +0*0*0+0* (16— 1 0)*0,8281+ 38,4 *(12-2,8)*0,8281+100*16*1+0* (12— 2,8 0)

*0,8281) /(628 * (25-5,55))])/( 1 * (0.8 + (89,83 +104,3)/ (2*628) + 2*[(8B0+2*1)/4899*1/1*4384/628 + [(97 +2*28)/5723*

1/1%384/628] ))=1251}

=1

o]
&
: b]
2K (s-cg o
S 1
= Wy =2%2+*(25-555)*1*160/[0.5* (4899 + 5723 25-555)*1]*1 =
: [0, 5ot (25 5.55) [05 * (4899 + 5723) + (25 - 5,55) * 1] * 1 = 2,335 MIa
= JHonyckaemoe naBnenue [p] = min{ 2,531; 2,335} MIla
= 2,335 MIla > 1,604 MIla
3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BBINOJIHEHO
= [Tnomans, HeoOXoMuMast IUTS YKPETUICHHUS] OTBEPCTHS:
L% Ap=05 [dp - dnp]- 8, =05%*(89,83-1235)*12,31 = (-0,207-10%) m?
s Pacriosaraemast miomaab yKperuieHust OTBEPCTHS:
E fuy =1y -[sl - Sp CS]-‘I]_ +lap 53 2 +lg '|:S3 -, - '351)'13 +1p -[s— Sp— u:]
- =43,84 * (16 —0,4992-1)*0,8281 +0*16*0+0* (16 —1—0) * 0,8281 + 308,7 * (25 -12,31 — 5,55)
g = 0,002732 M?
= A, = (-0,207-10%) M* < 0,002732 m?
5 3akiro4cHre: Y cJIOBHE MPOYHOCTH BBHITIOJTHEHO
3
m
£
<
=6
=
[a}
Q
S
=
=
o
=
=
=1 I
™
< § Jucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

HItyuep JI3 DN80

UcxogHble AaHHbIe

OneMeHT:

YcnoBHOE 0003HaUeHUE (METKA)
DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

tymep JI3 DN8SO

Mtymep JI3

JHuine sniauntadeckoe (BepxHee)
JlHUIIE IIMITHYECKOe

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 25 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 5,55 Mmm
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 80 mm
TonmuHa CTEeHKH MITYyLEpa, S;: 16 mm
CymMa npru6aBoK K TOJIIIMHE CTEHKH IITYynepa (BKIK0Yas KOPPO3HUI0), Cs: 1 MM

JumnHa mrynepa, 1y 335 Mm

Cwmemenue mrynepa, R,

Yron noBopora mryuepa, 9:

1000 MM
135°

IMonyueHHbIN yron HakIOHa wWTyLepa, v  (-23,82) ©

JiHa BHYTp. 4acTu mrynepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg'

0 MM

0 MM

MuHHMAaIBHBIH pa3Mep cBapHOro mBa, A: 1 MM

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [onm.

Jara

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

PacuérHble mapaMmeTpsl pa3MelleH:s IITyLepa:
Bmkaiimnit mrynep

Haspanue mrynepa: HItynep M DN50
Paccrosiame no crenkn Ompkaiimero mryrepa, b: 650.5 Mu
Yron B: 66,71 °

KoaddumreHTs TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[[ToB oOeyaiiku B 30HE BPE3KH IITYIIEepa:

¢ =1
PacuéTHblil 1uaMeTp BBITYKJIOrO JIMITHYECKOTO JHUIIA:

P oy n* w
Pacuyér B pac4éTHBIX YCJIOBUAX

4 4 2
_b Jl - 4. (L7 -4-H7) R.. % =30002/(2*750)* (14 * (30002 4 * 750%) * 10002/ 3000%)2 = 4899 mm

YciaoBus HATPY:KeHUS:

Pacuérnas tremneparypa, T: 200 °C

PacuérHoe BHYTpeHHee n30bpITOUHOE naBieHue, p: 1,604 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uimyyep

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 200 °C (pac4éTHBIC YCIOBHS):

[c]= 160 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wumyyepa

Jonyckaemble Hanpspkenus 1 Martepuana 12X18H10T npu Temneparype T = 200 °C (pacuérHble yciIoBHA):

[c]i= 132,5 MIIa
Monyns npogonsHO# ynpyroctu npu temneparype 200 °C:
E;= 1,97-10° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
pld+2 o) 1,604 * (80 +2* 1)/ (2 * 132,5* 1 1,604) = 0,4992
S = =1, * +2%* * S5*1-1, =0, MM
P 'jli PP
Jomyckaemoe gaBieHHe AJIS MaTpyOKa MTyrepa:
4-[5]1 -9y (51— 05)
bl = —— :
+5 +rc,

40,98 MIla > 1,604 MIla

= 2*1325*1*(16-1)/(80 + 16 + 1) =40,98 MIla

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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3aknroueHue: Y cJI0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO
Pacuérnprit JAUAMETP BBITYKJIOTO SJITUIITUYCCKOIO JHHUIIA:

D? (DY -a4.HY _ 4

Dp=——fl-4——F—" Ry =3000?/ (2 * 750) * (1 —4 * (3000% — 4 * 750°) * 1000? / 3000)*? = 4899 mMm
2 D

PacuéTHas TOJNIMHA CTEHKU HECYILETO 3JIEMEHTA B MECTE PACIIOJIOKEHUS IITYLIEpa:

Sp = 12,31 Mmm

PacuérHblil Tuamerp oTBepCcTUA (CMEIIEHHBIN MITYLEp Ha SJUTUITUYECKOM JTHUIIE):

d+2-c,

Dy

PacuérHpIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

- [E'R“‘ ]2 =(80+2*1)/[1-(2*1000/ 48991 = 89,83 mm

el
dg=2-|—-0,2|- /Dy (5- ) =2*((25-555)/12,310.8)* (4899 * (25 555))2 = 481,
i [s ] T C (¢ ) ) * ( ( ) 81,9 MM

2
dp < do: Yc0BHe NPOYHOCTH BBINOJTHEHO
PacuérHas 1MHA BHEIIHEH YacTH mTynepa:

lip =mjn[11; 1.25 fld+ E-CSJ-(sl—csj] = min{ 335; 1.25* (80 +2* 1) * (16 — 1))’} = 43,84 Mm

OmHouwienus 00OnyCcKaemovlX HANPAHCEHU

711 BHEIIHEH YacTH IITyLepa:

=}

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0, 132,5/ 160} = 0,8281

PacuérHas qyiMHA BHYTPEHHEH 4acTH MTYyLepa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cﬂj] =min{0; 0.5* (80 +2* 1) * (16 - 1-0))"?} =0 MM

s [IMuprHa 30HBI YKPEIUICHUS:
<
= Ly=,D, (s~ G) = (4899 * (25 555))" = 308,7 MM
é PacuérHas mpuHa 30HBI YKPETUICHHS:
=
éf 1, =Ly =308,7mm
PacuérHbIil THaMeTp OTBEpCTHA, HE TPEOYIOMIETO JOMOTHUTEIEHOTO YKPEIUICHUS:

. = . (a— — * * _ 12 —
3 dDP 04 .fﬁp [5—C) =04*(4899*(25-555)"2 = 1235 MM
=
2
- s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z
jes)
= oy Iy fa-c)

¥V =min<1; 3 I

2 T 2 LA
E r Dy o1 L

. =min{1; [1 + (43,84 * (16 —1)*0,8281 + 0 * 0 * 0+ 0 * (16 — 1 —0) * 0,8281) / (308,7 * (25— 5,55))] / [1 + 0.5 * (89,83 — 123,5) / 308,7 + 2 * (80 +
= 2%1)/4899* 1/1* 43,84 /308,7] = 1,148}
o0}
M =1
5 2K, (- 9-¢ 5]
s Ky ls-dg o
3¢ = W =2%2*(25-555)*1*160*1/[4899 + (25—555)* 1] =
S [p]l:‘ Dy +{z- o)V ( ) [4899 + ( )*1] = 2,531 MIla
¥
&)
=
E
=
o
=
=
ol =
Elom
- b Jlucr

N Ke2]
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OTBepcTHE CUUTAETCS OAMHOYHBIM, eciH Ommkaiiiree Kk HeMy otBepctre LlTyriep M DN50 He oka3pIBaeT Ha HETO BIIHSI-
HUS, T.€. PACCTOSIHUE MEKAY HapyKHBIMU IIOBEPXHOCTSMH COOTBETCTBYOLINX LITYLEPOB yIOBIECTBOPSIET YCIOBHIO:

b= ,'(D; e-c1 + ,'(D; ‘[5—0c1 = (4899 * (25-5,55))"” + (5723 * (25 - 555))"* = 642,3 MM

YcioBre BBIMOTHEHO, TABHEHIITNX pacuETOB YKPEIUICHUH He TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 2,531 Mlla

2,531 MIla > 1,604 MIla

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

Ap =050 - doy ) 5, =05+ (89,83 1235)* 1231 = (-0,207-107 ) w2
Pacnonaraemast miomaabs yKperleHus: OTBEPCTHS:

Ay =1y -[sl - 5p - csl-;ﬂ +lap o8y fa +Hlg -|:s3 -, - csl:l-;|;;3 +1g -[s— fp = c]
=43,84 * (16 —0,4992-1) *0,8281+0*0* 0+ 0 * (16 —1-0) * 0,8281 + 308,7 * (25 12,31 — 5,55)

=0,002732 m*
A, =(-0,207-10°%) M* < 0,002732 M
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata

E-14.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

HITyuep JI1 DN50

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

Irynep 2 DN5SO

Iryuep 11

Oo0euaiika HUIMHIPHYECKAs
Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmyHa CTEHKH HECYIIETO dJIEMEHTA, S: 22 MM
CyMMa npu6aBoK K CTEHKE HECYILETO DJIEMEHTA, C: 1 MM
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 48 mm
TonmuHa CTEHKH WTYLEpa, Si: 14 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 1 MM

JumnHa mrynepa, 1y 160 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

220 mMm
135°
0 MM

0 MM

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

Baxaitumii mryuep

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym.
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Haspanue mrynepa: HItynep K DN50

PaccrosiHre 10 CTeHKH OJmKaiiiiero mryunepa, b:
a YHEPa, B- 399 8 Mm

Yron B: 56,57 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

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

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Dy =D =3000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATPYKeHUS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHEe H30BITOYHOE naBieHue, p: 1,679 MIla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jonyckaembie Hanpspkenus uis Matepruana 12X 18H10T npu temneparype T =200 °C (pacuéTHbie yCIOBuUSs):

[c]= 160 MIIa
Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus juis Matepuana 12X18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]:= 132,5 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:
E;= 1,97-10° MIla
Pacuérnas TOJIIIMHA CTCHKU LITyHepa:
5 pld+2c,) 1,679* (48 +2*1)/(2*132,5%1-1,679) = 0,3187
= =1, * +2* * , *1 _ , =0, MM
L = R
Jonyckaemoe naBiieHne Juis narpyOka mrynepa:
_2[c]li-g1 (51— c.d
d+s +e,
54,68 MIla > 1,679 MIla

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

(1]

= 2*1325*1*(14-1)/ (48 + 14+ 1) =54,68 MIla

E-14.00.00.000 PP
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Dy =D =3000 Mmm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp = 15,82 Mmm

PacuérHriii nnamMeTp oTBepCcTHA (OCH IITYIIEpa COBIIAAET C HOPMAJIBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =48+2*1 =50 MM

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

S—C
dg=2-| —-02|- /D, (s— ) =2*((22-1)/1582-0.8) * (3000 * (22— 1))* = 264,
0 [S ] p (-0 ((22-1) ) ( (22-1) 64,8 Mm

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

L =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 160; 1.25 * (48 + 2 * 1) * (14— 1))} = 31,87 Mm

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas 1uiMHa BHYTpEHHEH 9acTH IITYyIEpa:

13P=mjn{l3; D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{0; 05* (48 +2*1)* (14-1-0))""} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Lo=.,/Dp - £) =(3000% (22— 1)) =251 mm

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

Ly =262 Mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
&
= =L, =
= p = Lo =251 mm
é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
E( o =04 JDp (5-C) =04 (3000* (22 -1)* =100,4 mm
=
g s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
> 1, -ls-¢
:II Vo= initn 1, dp a E |: P JE 1
= " “op td-c; g lp
< 1+0.5- n +E,- 5 -_.1_
= P r %1 lp
- =min{1; [L+ (31,87 *(14-1)*0,8281 +0*0*0 +0* (14— 1—0) * 0,8281) / (251 * (22 — 1))] / [L + 0.5 * (50 — 100,4) / 251 + 1 * (48 + 2 * 1) /
= 3000*1/1*31,87/251] = 1,181}
z =1
=
§ 2.k, (s- cj-q:u-[u:]
aa) [p]P= 1 W =2*1*(22-1)*1*160*1/[3000 + (22-1) * 1] = 2,224 MIla
D +|Is— cj-?
g
<
=¢
=
[a}
[&]
=
E
=
=
=
5
of <
o E32)
- b Jlucr
o
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)

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

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree Kk HeMy otBepcrre Lltynep K DN50 He okaspiBaeT Ha HETo BIIHS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b> JDia (s—0) + «.(D; (s—c) = (3000 % (22 1))+ (3000 * (22 - 1))** =502 mm

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

_ 1+|:|:usj|3

K
3 2

= [1+cos’(56,57)]/2 =0,6517

[ i (17 o) R LG 85 %3ty Asg —el o) qg Hlf (- o) gl H1g sf xE H1g (Y-l - el
b-z-c)

dp +dp d420f @ lip df+2.cf f 1
K3[D.E+ PE de]_,_Kl[—%_i_i_'_—%_cp__i

Vi =tminql;

Dg p] b Dy p] b
=min{l; (L +[ (31,87 * (14 -1)*0,8281 +0*0*0+0* (14— 1— 0)*0,828L +  31,87*(14-1)*0,8281+0*0*0+0* (14— 1— 0) *

0,8281) /(399,8 * (22— 1))]) / ( 0,6517 * (0.8 + (50 + 50) / (2*399,8) + 1*[(48+2*1)/3000*1/1*31,87/399,8 + [(48+2*1)/3000* 1
/1%31,87/399,8] ))=1,786}

<
s _
= =1
S
2 ]
= 2K (s-dg o
=) = Wy =2*1*(22-1)*1*160/[0.5* (3000 + 3000 2-1)*1]1*1 =
S [0, R S Pl (22-1) [05* (3000 + 3000) + (22~ 1) * 1] *1 = 2,224 MTTa
= JHonyckaemoe naBnenue [p] = min{ 2,224; 2,224} MIla
- 2,224 MI1a > 1,679 MIla
S 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO
= [Tnomans, HeoOXoMuMast IUTS YKPETUICHHS] OTBEPCTHS:
%' A =050, - dp) 5, =05%(50-1004) %1582 = (-0,3987-10° ) M2
E Pacnionaraemast romaps yKpeIieHus: OTBEPCTHSL:
= &y = 1];, -[sl -8y, - Es]-‘ll +13’P 83 T3 +13;. '|:S3 -, - '351)'13 +1P -[s— Bp = c]
0 =31,87*(14-0,3187-1)*0,8281 +0*0*0+0* (14 -1-0) *0,8281 + 251 * (22 -15,82 - 1)
=
= =0,001635 m?
= A, = (-0,3987-10°) m* < 0,001635 m*
oa 3akiro4ycHre: Y cJIOBHE MPOYHOCTH BBHITIOJTHEHO
g
<
=6
=
[a}
[&]
S
=
=
o
=
5
ol <
o E32)
- b Jlucr
o
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19663.4

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

PaguansHas Harpyska, Fr:  (-1200) H

OxpyxHoit MomeHT, Mc: 200 Hwm
Ipomonbuseiii Moment, M : 200 Hwm
Kpyrsmuii moment, Mt: 300 Hwm
CnsuroBast Harpy3ka, Fc: 900 H

CnsuroBast Harpy3ka, F @ 900 H
OKBUBaJICHTHAs TONIIMHA 00€YaiKi OKOJIO MITYIEpa:

§,=85-0 =22-1 =21 MM

CpenHuii TuameTp obeualiku y OTBEpPCTHS:
D, =Dy +5+C =3000 +22+1 =3023 MM
Cpennuit uamerp mryunepa:

d, =d+s)+c, =48 +14+1 =63 MM

=

¢ T ———— =63/(3023*21)"* =0,25
‘-.lE ¢ Ga

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

b, =182 mm
Cpenuuit paguyc 00e4aliky y OTBEPCTHS:

C

_ D_; =3023/2 = 1511 Mu

HpO‘IHOCTB oT I[efICTBHH JaBJICHUA:

E] =]1,679/2,224] = 0,7546

Venosue npounoct: Pp =1

0,7546 < 1.0. YcioBue MpoOYHOCTH BBHITIOJTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

E-14.00.00.000 PP
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F, = -Fg = (-1200) = 1200 H
b = ——— =63/ (3023 * (22 - 1)*? =025

Co=ap+a; A +a, A “+a & "+, -2 " =06007+0,952*0,25 +0,005196 * 0,25% + (-0,001406) * 0,25 + 0 * 0,25 = 0,8391
JlonyckaeMoe 0CeBO€e yCHIIHE Ha IITYLEp MPH OTCYTCTBUH HakiagHoro kojpna(i, = 0,25):

[F.]=[o] (s-e)* max {51 81} =160* (22— 1)* max{0,8391; 1.81} = 1,277-10° H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:

<
& F
g d,= =2 =|1200/1,277-10°| = 0,009396
= [Fz]
[}
E Vcnosue npounoctu: Ty =1
g 0,009396 < 1.0. YcimoBue MpOYHOCTH BBHITTOTHEHO
= OKpyXHO pUBEICHHBII MOMEHT, IEHCTBYIONIUI Ha IITyLEp:

- 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 * 0,25 + 0,1589 * 0,25 + (-0,02142) * 0,25° + 0,001035 =
= Coa=ap+ap-A, +ay A " +az- A " +a, A, 0,254 4552
<! JlormyckaeMBbIil M3THOAFOIINI MOMEHT, IEHCTBYIOMINI Ha IITYNEP B IUIOCKOCTH, MIEPIICHANKYISIPHON K OCH COCYAa, TIPU
- OTCYTCTBUH HakJIaaHOTO Kobia (A, = 0,25):
o
= [M ]_[ ][ - ]ﬂ.dt.max{c -49} =160 * (22 - 1)* * 63/ 4 * max{4,552; 4.9} = 5445 H
5 x| o 5-C T FERLE - - 1 s e - M
™
2 Cy=ag+a; A, +a, A, +a; 4, +a, 2, =5672

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

< JlomyckaeMbIi I3THOAIOINIT MOMEHT, JIEHCTBYIOIINI HA IITYNEP B INIOCKOCTH, EPIEHANKYIIPHON K OCH cOCy/ia, IPH
§ OTCYTCTBUH HakJagHOTro Koubla (A, = 0,25):
= d
3 [My]= [o] 5 -)* T‘ mae Cy; 4.9} =160 % (22 -1 * 63/4* max{5,672; 49} = 6303 H m
= .
= IIpo4HOCTE OT AEHUCTBUS U3TUOAIOIINX MOMCHTOB!
=
=
<] B\
El o
< § Jucr
e E-14.00.00.000 PP 115
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2 2
|3l il
F, = X + 7 =((200 / 5445) + (200 / 6303))** = 0,04854
" [[Mx ]] [[My]]

VYcnosue npoyHoCTy: &y =1

0,04854 < 1.0. YcnoBue MpOYHOCTH BBITOJTHEHO
[Ipo4HOCTH OT COBMECTHOT'O JICHCTBUS HATPY30K:

thas [}E_'_qu . |¢'z|;
Cy

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

]
& =( [max(|0,7546 / 1 + 0,009396]; |0,009396|; |0,7546 /1 — 0.2 * 0,009396| =
P_D'E'%D o2 S, 009396]; [0,009396]; [0 009396|

C, JI+0,04854 ) 0,7656

2
] +@E 21

| |

YcnoBue npoYHOCTH: max [

2]
_P+|:I:|z
Cy

&
! nza,
Cy

0,7656 < 1.0. YcnoBue NpOYHOCTH BBIIOJIHEHO
MaxkcumalbHbIC TIPOIOIBHBIC PACTATHBAOIIIE HAPSDKECHUS B IITYIEPE:

-(d+s ) 4-‘M2+M3 F =1,679 * (48 + 14) / (4 * (14 — 1)) + 4 * (200% + 200" _
g1= P Lo+ - L z /(3,142 * (48 + 14)2* (14 — 1)) + 1200 / (3,142 * (48 + 9 682 M1
Aels-cg) m(d+s) (m-c,) nld+s)l-c) 1970-D) : a

Ecnu F; coznaer cxumaroliee HanpskeHue, ee CiaeAyeT NPUHATh pABHOW HYIIO.

YcnoBue mpodHoCTH: T = [5],
9,682 MIla < 132,5 MIla. YcnoBue NpOYHOCTH BBIIIOJIHEHO

II ] ]
EJr _M’F]M_?’ + P[:E]l =0/54,68 + (200% + 20022 / 3961 + |0| / 3,301-10° = 0,07140
il F

Ecnu F, pactaruBaroiiiasi mpoJ0jibHas CHJIa, & p — BHYTPEHHEE H30bITOUHOE AaBICHUE, TO F, U p ClieyeT NPUHSATH PaBHBI-
MH HYJIIO.

<
= ] ]
< NI e IF |
N VYcioBue yCTOMYUBOCTH MITYIEPA: |P|+ - I ] B
< h
g [] 1] F
E 0,07140 < 1.0. YcnoBre yCTOWYHBOCTH BBIITOIHEHO
5
=
T
©
>
S
2
)
T
=~
%
)
T
=
s
<
o0}
m
g
<
=
=
¥
&)
=
=
=
°)
=
=
g <
™
< § Jlucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

HItyuep 7K DNS0

UcxogHble AaHHbIe

OneMeHT:

YcnoBHOE 0003HaUeHUE (METKA)
DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

Irynep XK DN50

rynep XK

JHuine sniauntadeckoe (BepxHee)
JlHuIIe anIunTudeckoe

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 25 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 5,55 Mmm
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 48 mm
TonmrHa CTEHKH WITyUEpa, Sy 14 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 1 MM

JumnHa mrynepa, 1y 187 mm

Cwmemenue mrynepa, R,

Yron noBopora mryuepa, 9:

800 mMm
30°

TMony4ueHHbIN yros HaKJIoOHa wTymepa, y:  (-17,39) °

JiHa BHYTp. 4acTu mrynepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg'

0 MM

0 MM

MuHHMAaIBHBIH pa3sMep cBapHOro mBa, A: 1 MM

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [onm.

Jara

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

PacuérHble mapaMmeTpsl pa3MelleH:s IITyLepa:
Bmkaiimnit mrynep

Haspanue mrynepa: HItynep M DN50
Paccrosiame no crenkn Ompkaiiimero mryepa, b: 6314 Mu
Yron f: 80,44 °

KoaddumreHTs TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[[ToB oOeyaiiku B 30HE BPE3KH IITYIIEepa:

¢ =1
PacuéTHblil 1uaMeTp BBITYKJIOrO JIMITHYECKOTO JHUIIA:

P oy n* w
Pacuyér B pac4éTHBIX YCJIOBUAX

4 4 2
_Db° J1 - 4. (D7-4-H% R, 2 =30002/ (2 * 750) * (1 -4 * (30002 — 4 * 7502) * 800%/ 3000%)? = 5322 mm

YciaoBus HATPY:KeHUS:

Pacuérnas tremneparypa, T: 200 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE naBienue, p: 1,603 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemeHma, Hecyuiezo uimyyep

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 200 °C (pac4éTHBIC YCIOBHS):

[c]= 160 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wumyyepa

Jonyckaemble Hanpspkenus 1 marepuana 12X18H10T npu temneparype T = 200 °C (pacuérHble yciIoBus):

[c]i= 132,5 MIIa
Monyns npogonsHO# ynpyroctu npu temmneparype 200 °C:
E;= 1,97-10° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
pld+2 o) 1,603 % (48 +2* 1)/ (2 * 132,5* 1 1,603) = 0,3043
S = =1, * +2%* * S5*1-1, =0, MM
P 'jli PP
Jomyckaemoe gaBieHHe A MaTpyoOKa mTyrepa:
4-[5]1 -9y (51— 05)
bl = —— :
+5 +rc,

54,68 MIla > 1,603 MIla

= 2*1325*1*(14-1)/ (48 + 14+ 1) =54,68 MIla

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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3aknroueHue: Y cJI0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO
Pacuérnprit JAUAMETP BBITYKJIOTO SJITUIITUYCCKOIO JHHUIIA:

2 2 2

Dy = ED_ . Jl -4 w . Rmz =3000%/ (2 * 750) * (1 — 4 * (30002 — 4 * 750%) * 8002 / 3000*)"? = 5322 MM
: D

PacuéTHas TONIMHA CTEHKU HECYILETO 3JIEMEHTA B MECTE PACIIOJIOKEHUS IITYLEPA:

Sp = 13,36 MM

PacuérHblil Tuamerp oTBepCcTUA (CMEIIEHHBIN MITYLEp Ha SJUTUITUYECKOM JTHUIIE):

d+2-c,

Dy

PacuérHpIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

_ [2 Ry ]2 =(48 +2*1)/[1— (2*800/5322)71* =52.43 MM

5—rC
dp=2-| —-08]| (a— =2*((25-5,55) /13,36 — 0.8) * (5322 * (25 — 5,55))* = 421,9
0 [S ] -.Ilﬁp (s-c) (« ) ) * ( ( ) MM

2
dp < do: Yc0BHe NPOYHOCTH BBINOJTHEHO
PacuérHas 1MHA BHEIIHEH YacTH mTynepa:

lip =mjn[11; 1.25 fld+ E-ESJ-(sl—csj] = min{ 187; 1.25* (48 + 2 * 1) * (14 - 1))’} = 31,87 Mm

OmHouwienus 00OnyCcKaemovlX HANPAHCEHU

711 BHEIIHEH YacTH IITyLepa:

=}

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas qyiMHA BHYTPEHHEH 4acTH MTYyLepa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cﬂj] =min{0; 05* (48 +2* 1) * (14-1-0))""} =0 mm

s [IMuprHa 30HBI YKPEIUICHUS:
<
= Ly=,D, (s~ &) =(5322*% (25-555)" =321,7 MM
é PacuérHas mpuHa 30HBI YKPETUICHHS:
=
éf I, =Ly =321,7mm
PacuérHbIil TUamMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIOTHATEIEHOTO YKPETUICHHS:

. = . (a— — * * _ 12 —
3 dDP 04 .fﬁp [5—C) =04*(5322*(25-555)"2 = 128,7 MM
=
2
- s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z
jes)
= oy Iy fa-c)

¥V =min<1; 3 I

2 T 2 LA
E r Dy o1 L

. =min{1; [1+ (31,87 * (14~ 1) * 0,8281 + 0* 0* 0+ 0 * (14— 1—0) * 0,8281) / (321,7 * (25— 5,55))] / [1 + 0.5 * (52,43 — 128,7) / 321,7 + 2 * (48 +
= 2%1)/5322*1/1*31,87/321,7] = 1,194}
o0}
M =1
5 2K, (- 9-¢ 5]
s Ky ls-dg o
3¢ = W =2%2%(25-555)*1*160*1/[5322 + (25 -555) * 1] =
S [p]l:‘ Dy +{z- o)V ( ) [5322 + ( )*1] = 2,331 MIla
¥
&)
=
E
=
o
=
=
ol =
Elom
- b Jlucr

N Ke2]
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree Kk HeMy otBepctre LlTyriep M DNS50 He oka3pIBaeT Ha HETO BIIHSI-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b JD; (a—c) + w.(D;- ‘[s—c1 =(5322* (25-5,55))"” + (5723 * (25 -5,55))"* = 655,4 MM

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

K3 =1

g (s] - cld gl +15, 5% mh +14p (s el — el ) x g +1f (sf— e ) xf +1% 8% x5 +15, (s5 -l —cf)
LR R

d;+d;]+Kl[d'+2-c; o' lp a'+2cf of 1§

1+

Vi =tminql;

Dg p] b Dy p] b

K3[D.E+

=min{l; (1 +[(31,87* (14-1)*0,8281 +0*0*0+0* (14— 1- 0)*0,8281+  31,87* (14-1)*0,8281 +0*0*0+0* (14— 1 0)*
0,8281) / (631,4 * (25-5,55))]) / ( 1 * (0.8 + (52,43 +50,85)/ (2 * 631,4) + 2*[(48+2*1)/5322*1/1*31,87/631,4 + [(48+2*1)/5723
*1/1*31,87/6314] )= 1,195}

=1

<
&
: b]
2K (s-cg o
S 1
= Wy =2%2+%(25-555)*1*160/[0.5* (5322 + 5723 25-555)*1]*1 =
: [0, 5ot (25 5.55) [05 % (5322 + 5723) + (25 - 5,55) * 1] * 1 = 2,246 MIa
= JHonyckaemoe naBnenue [p] = min{ 2,331; 2,246} MIla
= 2,246 MIla > 1,603 MIla
3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BBINOJIHEHO
= [Tnouaap, HeOOXOAUMAS ISl YKPETLIICHUS] OTBEPCTHSL:
L% Ar =050, - dp) 5, =05%(5243-1287)%1336 = (-0,5095:10% ) M2
<! Pacnionaraemast romaps YKpeIieHus: OTBEPCTHSL:
E fuy =1y -[sl - Sp CS]-‘I]_ +lap 53 2 +lg '|:S3 -, - '351)'13 +1p -[s— Sp— u:]
- =31,87 * (14— 0,3043 - 1) * 0,8281 + 0*0* 0+ 0 * (14 — 1 — 0) * 0,8281 + 321,7 * (25 13,36 — 5,565)
g = 0,002294 w2
= A, = (-0,5095-10°) Mm* < 0,002294 m*
g 3akroueHue: Y CJ10BUE MPOYHOCTH BHINOJIHEHO
3
™
- Pacuer Ha npoyHocTh M0 MKD B pacuéTHBIX yCJI0BHAX
«
5 YcioBust HArPYKEHUSA:
; Pacuérnas remnepatypa, T: 200 °C
E[ Pacué€rHoe BHyTpeHHEee n30bITOUHOE AaBiieHue, p: 1,6 MIla
o
=
=
=1 N
o
< § Jucr
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Iloanuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Harpy3ku Ha mTyuep (B cucTeMe KOOPANHAT anmnapara):

F, HlFy, HF,, HM,, HmMMy, H™m |M;, H™m
900 |900 ([1200(200 200 300

Jlonyckaemble HanpsikeHusi B coorBercTBuu ¢ 'OCT P 52857.1-2007

YpoBeHb pa3ouBkH - 1
Koa¢pduument 3anaca, yanTeiBaronuii ypoBeHs pasousku: Ky = 1,3

Ceoiicmea mamepuana snemenma, Hecyuye2o wimyyep

Homunanenele nonyckaemble Hanpsbkenus st marepuana 12X18H10T npu temnepatype 200 °C:

[],

m

[s] = = 160/1,3= 123,1 MIla

Moaynb npo1ofibHOM yrpyroctu npu Temmepatype 200 °C:
E= 1,97-10° MIla

Ceoiicmea mamepuana wimyyepa

Homunanenele nonyckaemble HanpsbkeHus 1uig Matepuana 12X18H10T npu temnepatype 200 °C:

[=],

m

[s]: = = 1325/13= 101,9MIla

Monyns npofonbHO# ynpyroctd npu temneparype 200 °C:
Ei= 1,97-10° MIla

E-14.00.00.000 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.

19663.4

Puc. 1. Koneuno->nemMeHTHast MOJEIb Y3712 BPE3KH

o

Puc. 2. DxBuBaneHTHBIE MEMOPaHHBIC HANIPSDKEHUSI OT COBMECTHOTO ICHCTBHA CWiI U AaBienus, MIla.

3aKiIroYeHue:

Jns Hecyero sneMeHTa  Smlmwr =

Ycnosue npounocty BBITIOJTHEHO.

Jos mrynepa Tl me =

1474 MIla < 1.5[s]= 184,6 MITa.

31,29 MIla < 1.5[s];= 153,2 MIla.
Ycnosue npounocty BBITIOJTHEHO.

Wzm) Jlucr Ne moxym.

Tloam.

Jara

E-14.00.00.000 PP

JIuct
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

uB. Ne no.

19663.4

|
=T
ol oa o
=l

[

[REESI ety (W e}

mm
= L= 1i50

[y
"

Puc. 3. O6mue (MemOpaHHbIe 1 M3rHOHbIC) HANPSDKEHNS Ha BHEIIHEH noBepxHoctH, MITa.
3aKiroueHuE:

st Hecytero aneMenTa  Ophmer = 1411 MIla < 3[s] = 369,2 MIla.
Ycnosue npounoctu BBIITIOJIHEHO.

Jnst irynepa Ok mee = 60,62 MITa < 3[s]y = 306,5 MITa.
Ycnosue npounoctu BBIITIOJIHEHO.

RS

[

o T .
[ R [T
RERRD
.p."hdl—-‘hm,_._n

£

¢

A

Puc. 4. O6iue (MeMOpaHHbIe U M3rHOHbIC) HAIPSDKEHMsST Ha BHYTpeHHel nosepxHoctH, MITa.
3aKIo4eHue:

st Hecytero sneMenTa  Ophmee = 189,4 MIla < 3[s] = 369,2 MIla.

E-14.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Ycnosue npounoctu BBITIOJIHEHO.

Hust mirynepa Tk wee = 84,54 MIla < 3[s]; = 306,5 MIla.
Ycnosue npounocty BBITIOJIHEHO.

Ob1ee 3aK/04YeHue: Y ca0BUs MPOYHOCTH BHINOJIHEHBDI.

Hdonyckaemble UHAMBUAYaNbHbIE Harpy3ku Ha WTyLep NpyU OTCYTCTBUM
AeNCTBUSA oCcTaNbHbIX, BKIOYasa gaBneHue

F, H Fy, H F, H My, HM [My, H™m (M, Hw™m |p, MIla
1,207-10° [1,254-10° [1,485-10° |5531  |5545 [5208  [2,006

* TIpu mpeBbIIeHNH JTF000T0 KOMIIOHEHTa TPpeOyeTcsl yCHIIeHNE BPE3KH, THO0 YMEHBIICHHE HATPY3KU

[lonyckaemble Harpy3Kku Ha LITyLiep NPy pacyeTHOM AaBMNeHUn

Fe. H|Fy, H |F,, H [M,, Hnm |M,, Hwm M, Hum |p, MIIa
6113 |6347 7519 |280,1 [280,8 |263,7 |[1,6

** [Ipu npeBBIILIEHUN OJHOTO MM HECKOJIBKUX KOMIIOHEHTOB HEOOXOIMM JIOTIOJTHUTENbHBINH pacu€T Ha IPOYHOCTh

E-14.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

HItviep K DN50

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

Irynep K DN50

rynep K

Oo0euaiika IUIHHIPUYECKAS
Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmyHa CTEHKH HECYIIETO dJIEMEHTA, S: 22 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 1 MM
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 48 mm
TonmuHa CTEHKH WTYLEpa, Si: 14 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 1 MM

JumnHa mrynepa, 1y 160 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JimHa BHYTp. 4acTH IITYyLEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

480 MM
150°
0 MM

0 MM

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

Baxaitumii mryuep

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym.
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Haspanue mrynepa: MItynep b DN200

PaccrosiHMEe 10 CTEHKH Ompkaiiiiero mrynepa, b:
2 yuepa, 379,2 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 =3000 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 200 °C

PacuérHoe BHyTpeHHEe H30BITOYHOE naBieHue, p: 1,677 MIla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jonyckaembie Hanpspkenus uis Matepruana 12X18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]= 160 MIIa
Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaembie Hanpspkenus juis Matepuana 12X18H10T npu temnepatype T = 200 °C (pacuéTHbie yCIOBUS):

[c]:= 132,5 MIla
Monyse mpomonsHON ynpyrocTtu mpu Temmneparype 200 °C:
E;= 1,97-10° MIla
Pacuérnas TOJIIIMHA CTCHKU LITyHepa:
s pld+2c) 1,677 * (48 +2*1)/ (2% 1325*1—1677) = 0,3184
= =1, * +2* * , *1 _ , =0, MM
L = R
Jonyckaemoe naBiieHne Juis narpyOka mrynepa:
_2[c]li-g1 (51— c.d
d+s +e,
54,68 MIla > 1,677 MIla

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

(1]

= 2*1325*1*(14-1)/ (48 + 14+ 1) =54,68 MIla

E-14.00.00.000 PP
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Dy =D =3000 Mmm

PacuérHas TonmMHa CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIOJIOKEHHUS ITYIepa:

Sp =158 MM

PacuérHriii nnameTp oTBepCcTHA (OCH IITYIIEpa COBIIAIAET C HOPMAIIBIO K TIOBEPXHOCTH B IIEHTPE OTBEPCTHA):
dp =d+2-c, =48+2*1 =50 MM

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

Rl
dp =2 | —-02] (8- 0) =2*((22-1)/158-0.8)* (3000 * (22 - 1))"* = 265,
0 [S ] JDp -9 (2-1) )™ ( (22-1)) 65,5 Mm

T
dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO
PacuérHas niuHa BHEIIHEH YacTH WITyLepa:

L =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 160; 1.25 * (48 + 2 * 1) * (14— 1))} = 31,87 Mm

OmHnouwienus 00OnyCcKaemovix HaAnPAHCEHU

711 BHELIHEH YacTH WITyLEepa:

=}

1= ﬂu'n{l,l:l; -[u;_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas qyiMHA BHYTpEHHEH 4acTH TYyLepa:

13P=mjn{l3; D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{0; 05* (48 +2*1)* (14-1-0))""} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Lo=.,/Dp - £) =(3000% (22— 1)) =251 mm

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

Ly =522 mm

PacuéTHas muprHa 30Hbl YKPEIIICHUS:

<
&
= =L, =
= p = o =251 mm
é PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
E( o =04 JDp (5-C) =04 (3000* (22 -1)* =100,4 mm
=
g s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
> 1, -ls-¢
:II Vo= initn 1, dp a E |: P JE 1
= " “op td-c; g lp
< 1+0.5- n +E,- 5 -_.1_
= P r %1 lp
- =min{1; [L+ (31,87 *(14-1)*0,8281 +0*0*0 +0* (14— 1—0) * 0,8281) / (251 * (22 — 1))] / [L + 0.5 * (50 — 100,4) / 251 + 1 * (48 + 2 * 1)
= 3000*1/1*31,87/251] = 1,181}
z =1
=
§ 2.k, (s- cj-q:u-[u:]
aa) [p]P = 1 W =2*1*(22-1)*1*160*1/[3000 + (22-1) * 1] = 2,224 MIla
D +|Is— cj-?
g
<
=¢
=
[a}
[&]
=
E
=
=
=
5
of <
o E32)
- b Jlucr
o
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree Kk HeMy otBepctre Lltyniep b DN200 He oka3pIBaeT Ha HETO BIIUS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU TIOBEPXHOCTSIMH COOTBETCTBYIOMINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b> JDia (s—0) + «.(D; (s—c) = (3000 % (22 1))+ (3000 * (22 - 1))** =502 mm

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 Asg —el o) qg Hlf (- o) gl H1g sf xE H1g (Y-l - el
b-z-c)

dp +dp d420f @ lip df+2.cf f 1
K3[D.E+ PE de]_,_Kl[—%_i_i_'_—%_cp__i

Vi =tminql;

Dg p] b Dy p] b

=min{l; (1 +[(31,87* (14-1)*0,8281 +0*0*0+0* (14— 1- 0)*0,8281+ 59,26 * (14-31)*0,8281+0*0*0+0* (14— 3,1 0)*
0,8281) /(3792 * (22— 1))])/ ( 0,5* (0.8 + (50 +206,2) / (2*379,2) + 1*[(48+2*1)/3000*1/1*31,87/379,2 + [(200+2*3,1)/3000 *
1/1*5926/3792] ))=1,911}

<
s _
= =1
S
2 ]
= 2K (s-dg o
=) = Wy =2*1*(22-1)*1*160/[0.5* (3000 + 3000 2-1)*1]1*1 =
S [0, R S Pl (22-1) [05* (3000 + 3000) + (22~ 1) * 1] *1 = 2,224 MTTa
= JHonyckaemoe naBnenue [p] = min{ 2,224; 2,224} MIla
- 2,224 MIla > 1,677 MIla
S 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO
= [Tnomans, HeoOXoMuMast IUTS YKPETUICHHS] OTBEPCTHS:
%' A =05, - dp) 5, =05%(50-1004) %158 = (-0,398210° ) M2
E Pacnionaraemast romas yKpeIieHus: OTBEPCTHSL:
= &y = 1];, -[sl -8y, - Es]-‘ll +13’P 83 T3 +13;. '|:S3 -, - '351)'13 +1P -[s— Bp = c]
0 =31,87*(14-0,3184-1)*0,8281 +0*0*0+0* (14 -1-0) *0,8281 + 251 * (22 -15,8 — 1)
=
= =0,001639 m*
= A, = (-0,3982-10°) m* < 0,001639 m*
oa 3akiro4ycHre: Y cJIOBHE MPOYHOCTH BBHITIOJTHEHO
g
<
=6
=
[a}
[&]
S
=
=
o
=
5
ol <
o E32)
- b Jlucr
o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

HItynep M DN5SO

UcxogHble AaHHbIe

OneMeHT:

YcnoBHOE 0003HaUeHUE (METKA)
DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

Irynep M DN50

Irynep M

JHuine sniauntadeckoe (BepxHee)
JlHuIIe anIunTudeckoe

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 12X18H10T
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 25 MM
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 5,55 Mmm
Marepuan wrynepa: 12X18H10T
Bryrpennnii nuamertp mrynepa, d: 48 mm
TonmrHa CTEHKH WITyUEpa, Sy 14 mm
CymMa npru6aBoK K TOJNIIMHE CTEHKH IITynepa (BKI0Yast KOPPO3HIO), Cs: 1 MM

JumnHa mrynepa, 1y 195 mm

Cwmemenue mrynepa, R,

Yron noBopora mryuepa, 9:

520 mMm
90 °

IMonyueHHbIi yron HakIoHa wTynepa, v.  (-10,44) ©

JiHa BHYTp. 4acTu mrynepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg'

0 MM

0 MM

MuHHMAaIBHBIH pa3Mep cBapHOro mBa, A: 1 MM

E-14.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

PacuérHble mapaMmeTpsl pa3MelleH:s IITyLepa:
Bmkaiimnit mrynep

Haspanue mrynepa: HItynep B DN100
Paccrosiame no crenkn Ompkaiimero mryrepa, b: 423.7 v
VYron B: 0°

KoaddumreHTs TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[[ToB o0Oeyaiiku B 30HE BpE3KH MITYIIEPa:

¢ =1
PacuéTHblil 1uaMeTp BBITYKJIOrO JIMITHYECKOTO JHUIIA:

P oy n* w
Pacuyér B pac4éTHBIX YCJIOBUAX

4 4 2
_Db° J1 - 4. (D7-4-H% R, 2 =30002/ (2 * 750) * (1 -4 * (30002 — 4 * 7507) * 5207/ 3000%)> = 5723 mm

YciaoBus HATPY:KeHUS:

Pacuérnas tremneparypa, T: 200 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,602 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uimyyep

Jomyckaemsie HanpspkeHus it Mateprana 12X 18H10T npu temmnepatype T = 200 °C (pac4éTHBIC YCIOBHS):

[c]= 160 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 200 °C:

E= 1,97-10° MIla

Ceoiicmea mamepuana wumyyepa

Jonyckaemble Hanpspkenus 1 Martepuana 12X18H10T npu Temneparype T = 200 °C (pacuérHble yciIoBHA):

[c]i= 132,5 MIIa
Monyns npogonsHO# ynpyroctu npu temmneparype 200 °C:
E;= 1,97-10° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
pld+2 o) 1,602 % (48 +2* 1)/ (2 * 132,5* 1 1,602) = 0,3042
S = =1, * +2%* * S5*1-1, =0, MM
P 'jli or
Jomyckaemoe gaBieHHe AJIS MaTpyOKa MTyrepa:
4-[5]1 -9y (51— 05)
bl = —— :
+5 +rc,

54,68 MIla > 1,602 MIIa

= 2*1325*1*(14-1)/ (48 + 14+ 1) =54,68 MIla
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3aknroueHue: Y cJa0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO
Pacuérnprit JAUAMETP BBITYKJIOTO SJITUIITUYCCKOIO JHHUIIA:

2 2 2

Dy = ED_ : J1 - 4. w : Rmz =3000%/ (2 * 750) * (1 — 4 * (30002 — 4 * 750%) * 5207 / 3000*)"? = 5723 MM
: D

PacuéTHas TONIMHA CTEHKU HECYILETO 3JIEMEHTA B MECTE PACIIOJIOKEHUS IITYLEPA:

Sp = 14,37 Mmm

PacuérHblil Tuamerp oTBepCcTUA (CMEIIEHHBIN MITYLEp Ha SJUTUITUYECKOM JTHUIIE):

d+2-c,

Dy

PacuérHpIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

_ [2 B ]2 =(48+2*1)/[1-(2*520/5723)’]"* = 50,85 mMm

5—rC
dg=2-|—-02| /D, (s- ) =2*((@25-555)/143708)* (5723 * (25 555))" = 369,7
0 [S ] p -0 (« ) ) * ( ( ) 369,7 MM

2
dp < do: Yc0BHe NPOYHOCTH BBINOJTHEHO
PacuérHas 1MHA BHEIIHEH YacTH mTynepa:

lip =mjn[11; 1.25 fld+ E-ESJ-(sl—csj] = min{ 195; 1.25* (48 +2* 1) * (14 - 1))’} = 31,87 Mm

OmHouwienus 00OnyCcKaemovlX HANPAHCEHU

711 BHEIIHEH YacTH IITyLepa:

=}

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0, 132,5/ 160} =0,8281

PacuérHas [uiMHa BHYTPEHHEH 9acTH IITYyLEpa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cﬂj] =min{0; 05* (48 +2* 1) * (14-1-0))""} =0 mm

s [IMuprHa 30HBI YKPEIUICHUS:
<
= Ly=,D, (s~ &) =(5723* (25-555))" = 333,6 MM
é PacuérHas mpuHa 30HBI YKPETUICHHS:
=
éf I, =L, =3336mm
PacuérHbIil THamMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIOTHHTEILHOTO YKPEIUICHUS :

. = . (a— — * * _ 12 —
3 dDP 04 .fﬁp [5—C) =04*(5723*(25-555))"2 = 133,5 MM
=
2
- s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z
jes)
= oy Iy fa-c)

¥V =min<1; 3 I

2 T 2 LA
E r Dy o1 L

. =min{1; [1 + (31,87 * (14-1)*0,8281 + 0 * 0 * 0+ 0 * (14 — 1 —0) * 0,8281) / (333,6 * (25— 5,55))] / [1 + 0.5 * (50,85 — 133,5) / 333,6 + 2 * (48 +
= 2*1)/5723*1/1*31,87/333,6] = 1,199}
o0}
M =1
5 2K, (- 9-¢ 5]
= Ky ls-dg o
3¢ = W =2%2*(25-555)*1*160*1/[5723 + (25-555)* 1] =
S [p]l:‘ Dy +{z- o)V ( ) [5723 +( )*1] = 2,168 MIla
¥
&)
=
E
=
o
=
=
ol =
Elom
- b Jlucr
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r

53 I
L

)

*, . ‘x:é _Dp_;j{—-;?l" . |

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiimee Kk HeMy orBepctre Lltyriep B DN100 He oka3pIBaeT Ha HETO BIUS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU TIOBEPXHOCTSIMU COOTBETCTBYOLIHNX IITYLIEPOB yIOBIECTBOPSIET YCIOBHIO:

b JD; (a—c) + w.(D;- ‘[s—c1 =(5723* (25-5,55))"” + (6000 * (25 - 5,55))"* = 675,3 MM

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

K3:1

[ "

Hp (51— e gl +15p 55 nh +1%p (8§ ol -l )qd +1f (s - ) xfy +1% o8 8 +1gp (5 -l - el
LR R

dp +dp d4+2.cf @t 1p d'+2-c" o i
K3[D.E+—P2 de]+}£1 Tt 9 B ETAE P E

1+

Vi =tminql;

|-B

Dg p] b Dy p] b

=min{l; (L +[ (31,87 * (14-1)*0,8281 +0*0*0+0* (14— 1— 0)*0,828L+ 384 *(12-2,8)*0,828L+0*0*0+0* (12— 2,8 0)*
0,8281) / (423,7* (25-555))])/ ( 1* (0.8 + (50,85 + 102,6) / (2 * 423,7) + 2*[(48+2*1)/5723%1/1*31,87/4237 + [(97 +2*28)/
6000*1/1*384/4237] ))=1,093}

=1

<
&
: b]
2K (s-cg o
S 1
= Wy =2%2+*(25-555)*1*160/[0.5* (5723 + 6000 25-555)*1]*1 =
: [0, 5ot (25 5.55) [05* (5723 + 6000) + (25 - 5,55) * 1] *1 = 2,117 MITa
= JHonyckaemoe naBnenue [p] = min{ 2,168; 2,117} MIla
= 2,117 MIla > 1,602 MIla
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYMBOCTH BbINIOJIHEHO
= [Tnomans, HeoOXoMuMast IUTS YKPETUICHHUS] OTBEPCTHS:
L% A =054, - dp) 5, =05+ (5085-1335)* 14,37 = (-0,5934:10° ) M2
<! Pacriosaraemast miomiaab yKperieHust OTBEPCTHUS:
E fuy =1y -[sl - Sp CS]-‘I]_ +lap 53 2 +lg '|:S3 -, - '351)'13 +1p -[s— Sp— u:]
- =31,87* (14— 0,3042 - 1) * 0,8281 + 0 * 0 * 0 + 0 * (14 — 1 — 0) * 0,8281 + 333,6 * (25 —14,37 — 5,55)
g = 0,002032 v
= A, = (-0,5934-10° ) m* < 0,002032 m*
5 3akiro4cHre: Y cJIOBHE MPOYHOCTH BBHITIOJTHEHO
3
m
g
<
=6
=
[a}
Q
S
=
=
o
=
=
=1 I
™
< § Jucr
4| = E-14.00.00.000 PP 132
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

OtBox DN150

Pacuér npounoctu orBoaa no CA 03-003-07

UcxogHble AaHHbIe

JJIEMEHT: OtBox DN150

Tun otBOAA: I'HyTBIN WM KPYTOU3OTHYTHIM OTBOJ
Marepuan oTBoja: 12X18H10T

BHuyTpenHnuit quamerp orBoja, d: 144 mm

ToJmmHaa CTEHKH OTBOJA, S: 12 MM

[TpnbaBka 111 KOMIEHCAIMK KOPPO3UH U 9PO3HH, C1. 1 MM

ITpubaBka /11 KOMIICHCAIIMK MHHYCOBOTO JIOMYCKa, o0 1,8 MM

[TpubaBka TexHONIOTHYECKAS, C3: 0 MM
CymMma nipr0aBoK K pacdETHOM TONIUHE CTCHKH, C: 2,8 MM
Pamnyc otBona, R: 225 Mm
VYrom, y: 270°

Koa¢duumeHTs IPOYHOCTH CBAPHBIX IIBOB:
IIpoaonbHBIN HIOB:

':Py =1
Pacuér B pacuyéTHBIX YCJIOBHUAX

YciioBusI HATPYKEHUSA:

Pacuérnast temneparypa, T: 200 °C

Pacu€rHoe BHyTpeHHee u30bITOYHOE AaBieHue, p: 1,69 Mlla
Jonmyckaembie Hanpspkenus uis Matepuana 12X 18H10T npu temmnepatype T = 200 °C (pacuéTHbie yCIOBUSA):

[c]= 160 MIIa
Monyns npogonsHoit ynpyroctu juig matepuana 12X 18H10T npu remnepatype T = 200 °C:

E= 1,97-10° MIla
ki =1,167 mis coorHomenus R / (d +s) = 1,442
Pacuérnas TonmmuHa cTeHKH TPYyOHI (TaTpyOKa mrynepa):
B |[d+ 2 c:l
P2 oley-p
PacuéTHast TOJIIIMHA CTEHKH THYTHIX M KPYTOM30THYTBIX OTBOJIOB:

= (1,69 * (144 +2*28))/ (2* 160 * 1 -1,69) =0,7941 mm

Sp0 =M1 8, =1167*0,7941 =0,927 Mm

Pacuérnas TOJIIIMHA OTBOAA C YUCTOM HpI/I6aBOKZ
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

Sp =S%p0 +C =0927+28 =3,727 MM
YcnoBue npoYyHOCTH:
5, +C

12 mm > 0,927 + 2,8 = 3,727 mM. YcIlloBHE IPOYHOCTH BBITIOJTHECHO
ki =k, =1,167
Jlomyckaemoe JTaBicHuUE:

_ 2] ¢y (5= 0

, [d+ g c] = 2%160*1* (12 -2,8)/ (1,167 * [144 + (12— 2,8)/1,167]) =16,61 MIIa
i

ky
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

IlaTpvoox DN150

L

|
UcxogHble AaHHbIe
Marepuan: 12X18H10T
Buytp. muamerp, D: 144 mm
TomiuHa CTEHKH, S: 12 Mmm

IIpubaBka 11 KOMIIEHCAIIUM KOPPO3KH U 3pO3UH, €11 1 MM

IIpubaBka a1 KOMICHCAITMH MUHYCOBOTO JIOITyCKa, Co: 1,8 MM

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma npubaBoK K pacyETHOM TOJIUHE CTCHKH, C: 2,8 MM
JnuHa obevaiiku, L: 1453 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 U30bITOuHOE NaBienue, p: 1,69 MIla

Pacuérnelii n3rubaromnuii MOMeHT, M: 1023 Hw™m
PacuérHoe nonepeunoe ycmime, Q: 1079 H
PacuérHoe oceBoe pacTsruBatroulee ycuiue, F: OH

Pacu4éTt Ha npo4yHoCTb 1 ycTtonuuBocTb no FOCT P 52857.2-2007
Jonyckaemble Hanpspkenus i Marepuana 12X18H10T npu temneparype T = 200 °C (pac4yérHble yciIoBHA):

[c]= 160 MIla
Monyns npogonsHoit ynpyroctu juig matepuana 12X 18H10T npu Temnepatype T =200 °C:

E= 1,97-10° MIla

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

Pacuérnas TOJIIHMHA CTCHKHU C y‘-IéTOM HpI/I6aBOKZ

JIuct

19663.4
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

__ D
2-[o] gy -p
3,564 Mm <12 MM

3akmoueHue: YcejaoBue paboTocnocoOHOCTH BbINOJIHEHO
Jlomyckaemoe JTaBicHuUE:

g+ +c =(1,69*144)/(2*160*1-1,69) + 2,8 =3,564 mm

P

[]-EI[G]'%'ES_E:] = 2%160%1* / =19,22
B DrG-0 = 2%160*1*(12-28)/ (144 + 12 -2,8) =19,22 MIla
19,22 MIla > 1,69 MlIla
3axiro4eHue: Y cJIOBHe NPOYHOCTH BBINOJTHEHO
MuHnMaIbHOE PACCTOSHUE MEXIY “ONMHOYHBIMH IITYIEPAMU:

by =20 (s-0c) =2*(44*(12-28))"* =72,8 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)-[0] = 3142 (144 +12-2,8)*(12-28) * 160 =7,085-10° H

I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 yCJIOBUS IPOYHOCTU CO CTOPOHBI CKATHUA:

D
[M], = E-[F]H = 144/4%7,08510° =2.55-10° Hwm

JomyckaeMoe oceBoe CoKMMarollee yCHINE U3 YCIOBUS MECTHOW YCTOMUHMBOCTH:

310107 .E 100 -(s— &)
[Flm = 'Dg'[ o

By

Jonyckaemblii U3rubaronii MOMEHT U3 YCJIOBHSI YCTOHYMBOCTH B MpE/ieiax yIpyrocTH:

D
[M]g = E'[F]El = 144/3.5%5444-10 =224-10° Hwm

JlormyckaeMBIi M3TrHOArOIINIT MOMEHT:
Il
[11] = %ﬁ
1+ [I'U'I]n = 2,5510°/(1 + (2,55:10°/2,24-10°))** =2,55-10* Hm
]

2,55-10* Hm>1023 Hwm
3aKn10quHe: chonue l'IpO‘ll-[OCTI/l n yCTOﬁqHBOCTM BbBIIIOJIHEHO

Oobeuaiika, nazpyycennasa nonepeunvim ycuauem (n. 5.3.6)

JlommyckaeMoe TONEpEedHOe YCUIINE U3 YCIOBUS MPOYHOCTH:

[Qly =023 n-D-(s—c)[0] = 025%3142%144*(12-2,8)*160 = 1,665-10° H

Pacuérnas nnunHa anig pacyéra ot JeHCTBUS 1aBJICHHUS:

I, =1678 Mm

Pacuérnas nuna uist pacuéra oT AeMCTBUSI NONEPEYHON CUIIBL:
lo= 1678 MM

Jlommyckaemoe ToOnepedHoe yCHINE U3 YCIOBHUS YCTONYNBOCTH:

2
[Q)g = M.[n_lg +33. 208 '33} _ 24 *19710°% (12-28)°/2,4* (0.18 + 3.3* 144 * (12 - 2,8) /

f 12 1678?%)

¥
Jomyckaemoe TOTEpeuHOe yCHUIIHE:

Qlx
[ ]g : = 1,665-10°/(1 + (1,665-10°/3,027-10°))*> =1,662:10° H
[[Q]E]
1,662-10° H>1079 H

[Q]=

a5
} = 310 % 10° * 1,97-10° * 1447 (2,4) * (100 * (12 - 2,8) / 144 )*® =5.444-10" H

=3,027-10°
H
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3aknroueHue: Y cJI0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO

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

Obeuaiika, paboTaromas moJ COBMECTHBIM JICHCTBHEM HapYKHOTO JaBIICHUSI, 0CEBOTO CKMMAIOIIETO YCHIIHS, H3THOarome-
0 MOMEHTA U MOMEPEYHOr0 YCHIIHS.

2
o F M
IIpoBepka yciioBHsl yCTOMYMBOCTH: P+ [EJ =1

(e] [F] 1] \[Q]

2
i+i+£+{i} =0/0+0/0+1023/2,55-10*+ J0°P)? =

= ; (1079/1,662:10°)* =0,04016 < 1
(el [F] [M] L[Q]

3aknroucHue: Y cJI0BHE yCTOﬁ‘lHBOCTH BbIIIOJIHCHO

Obeuaiika, HazpysceHHAA 0Ce8biM pacmazuearouium ycuauem (n. 5.3.3)

JlommyckaeMoe 0ceBO€e pacTATUBAIOLIEe YCUIHE:
[Fl=m-(D+s-c)-(s-c)-[0] @ = 3,142% (144 +12-2,8)* (12-2,8)* 160 * 1 =7,085-10° H
JlommyckaeMblii H3rubaromuii MOMEHT U3 YCJIOBHS IPOYHOCTH CO CTOPOHBI PACTSXKEHUS:
D 4
(1] = T [F] = 144/4%708510° =2,55-10* Hwm

O6eqa1711<a, pa60Ta}0ma;1 10 COBMECTHBIM HCﬁCTBHeM BHYTPCHHCI'O AaBJICHUA, OCCBOI'0 PACTATUBAOIICTO YCUIINA U U3T U-
6aIOH.Iel"O MOMCHTA.

2
a-D
+ .
IIpoBepka yciioBUs IPOYHOCTH: P + M <10
[F] (]
< n-D*
= F+p- I 2 4
s 4 + =(0 +1,69 *3,142*144%/4)/7,085-10° + 1023 /2,55-10" = 0,07896 < 1
= (F] (1] I
2 3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO
=
o
=
=
S
>
=¢
2
=
T
~
%
=
o
=
=
<
™
m
g
<
=6
=
[a}
[&]
=
E
=
=
=
5
ol <
o E32)
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

daanenn DN600 ¢ kpbIIikoi

Pacuér na npouynocts mo 'OCT P 52857.4-2007 u T'OCT P 52857.2-2007

UcxogHble AaHHbIe

IMapamMeTpbl KPHIIIKH:

Marepuan: 12X18H10T
TommumHaa CTEHKH, Sy 45 MM
[pubaBka /11 KOMIICHCAIIMH KOPPO3UH U SPO3UH, C1: 1 MM

[TpubaBka /1 KOMIICHCAIIMM MHHYCOBOTO JIOMYCKa, Cp: 0 MM

[TpubaBka TexHOIOTHYECKAS, C3: 0 MM
CymMma nipru0aBoOK K pacYETHOM TONIIUHE CTCHKH, C: 1 MM
TonmuHa B MecTe NPOKIIAJKH, Sp: 41 MM
TonmuHa BHE YIUIOTHEHUS, S3: 35 MM

Haumenpmmii auaMeTp Hapy»XHOH yTOHEHHOH yactu, Dy: 663 MM

HapyxHs1ii auameTp KpbImkd, Dy: 740 mm
IMapamerps! ¢uianna:

Tun ¢nanna: IIpuBapHbIE BCTBIK
Hcnonnenue ¢uanna: Beictyn-BnasnHa

Juametp 60nToBO# OKpyx)HOCTH, Dg: 700 MM

Marepuan ¢nanna: 12X18H10T
CMEXHBII 2JIEMEHT: IItynep IT DN600
Marepuan cMexXHOTO 3JIEMEHTa! 12X18H10T
TonmuHa CTEHKH CMEKHOTO HJIEMEHTA! 16 mm
Buytpennuii nuamerp uanma, D: 600 MM
Hapyx#srii auametp ¢uanma, D, 740 mm

Tommuna dhnanma, h: 45 mMm

Cymma npu6aBok, c: 1 MM

JlnHa KOHMYEeCKOH 4acTH BTYJIKH, I: 36 MM

JIuct

19663.4
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JiMHa NMTHHAPUYECKON YaCcTH BTYJIKH, 1! 0 MM

TonmuHa MWIMHAPHYECKON JaCTH BTYJIKH, So: 12 MM

TonmuHa KOHMYECKOH YaCTH BTYJIKH, Sy 24 MM

Panuyc nepexona, r: 7 MM

HImnabku:

Martepuai: 37X12H8I'8M Db

Hapyxssrii quamertp, d: 23 Mmm

KomnnuecTBo, n: 32

KonTpons 3atsbxku: Her

IIpoxnanka:

Marepuan npoKiIaaku: CrimpaiapHO-HAaBUTAS C JICHTON M3 HEprKaBEIOMIEH cTann
Tommuna, hy,: 4.5 mm

Hapyxwusiii nuametp, D, ,: 663 Mmm

[upuna, by: 12 mm
KoaddummeHT npodHOCTH CBapHOTO IIBA:
Pp = 1

Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

PacuérHoe BHyTpeHHee U30bITOYHOE naBienue, p: 1,679 Mlla
PacuéT chnaHua no FOCT P 52857.4-2007:

Ceoiicmea mamepuana 60a1moe (wnujekx)

g Temmeparypa 6onToB (mmmiex), ts: 170 °C
= HomunanbsHble nonyckaemsle HanpsbkeHus 1t Mateprana 37X 12H8I'8M®b npu temnepatype T =170 °C :
=
3 [c]le= 226,5 MIla
E Mopayns nponosibHO# ynpyroctu st marepuana 37X 12H8I'8M®bB npu temnepatype T = 170 °C:
E Ec= 1,985:10° MIla
Koapduuument nuneitnoro paciupenus uist martepuana 37X12H8T'8M®DB npu Temneparype T = 170 °C:
X as= 0,1737-10* °C
L% HomunansHbie qomyckaeMblie HanpsbkeHus it Matepuana 37X 12H8T'8M®b npu temneparype T =20 °C :
o [6]%:= 230 MIla
< Mopaynb nponosnbHO# ynpyroctu ais marepuana 37X12H8I'8M Db npu temnepatype T = 20 °C:
= EX.= 2,05-10° MIla
ol
j Ceoiicmea mamepuana cmexicrnozo rnemenma aanya 2 IlImyyep I DN600
E Jomyckaemsie HanpspkeHust 1y Matepuaia 12X 18H10T mpu temnepatype T =200 °C (pacuéTHble yCIOBHS):
z [6]u= 160 MIla
oa Jomyckaemsie HanpspkeHust 1y Mareprana 12X 18H10T mpu remnepatype T = 20 °C (pacuérHbIe ycI0BuUsA):
[6]%°,= 184 MIla
«
s
= .
= Ceoiicmea mamepuana granya
§ Temneparypa ¢uanna (kossia), ty: 192 °C
E[ Jomyckaemsle HanpspkeHust g Matepuaia 12X 18H10T mpu temnepatype T = 192 °C (pacuérHble ycIoBHs):
o
= [c]y= 133,5 MIla
Monyns nponoisHO# ynpyroctu muis marepuana 12X 18H10T mpu temmeparype T = 192 °C:
5
ol <
Fl o
- b Jlucr
o
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Eo= 1,973:10° MIla

Koadpumment muueiinoro pactmmpenus st marepuana 12X18H10T mpu remmneparype T =192 °C:

o= 0,1697-10™ °C

Jomyckaemsre HanpspkeHust 1yt Mateprana 12X 18H10T mpu remnepatype T = 20 °C (pacuéTHbIC yCIOBHUSA):

[6]%°= 152,5 MIIa
Momyns npononbHO# ynpyroctu st Marepuaia 12X 18H10T npu remnepatype T = 20 °C:

E®,= 2:10° MIla

Xapakmepucmuku npoknaoku:

Turn 1 MaTepuan mpo- Koo hmueHT Y nenpHOE naBie-  |[[lomyckaemoe yaemb- Koo hu-teHT Y CJIOBHBIN MO-

ta i - e 00KaTHs HOE JaBJICHUE 6oxcarns K Ty )b COKATHUS
osoe: MIla [q], MI1a E,, MIIa

CrinpaipHO-HABUTAS C 3 69 - - -

NEHTON U3 HEpKaBeIoLEH

cTaau

D¢ dexTuBHAS MIEIPHUHA TTPOKITATKH:

by = 12 Mm

<
by = brp o P 5150

by =38 fom mpu " 7150

PaGoumii Hapy>KHBIH THaAMETpP MPOKIIAIKH:

M

IIpumeuanue:

Dog = 663 Mm

« . .
= Cpenuuii 3¢ GeKTUBHBII TuaMeTp MPOKIAIKHU:
=
i D =Dpgp—bp =663-12 =651 mm
E Jnst MeTanmm4eckux U acooMeTalIM4ecKuX IpoKiIanok Y, = 0.
=
] .
= Pacuémmuoie napamempol 601moe (winunex):
Pabouas mymmHa 6onTa (IMIMHIBKA):
X
9| Leg=h+s,+h; = 41+45+45 =90,5 MM
:; [lommaae cedeHust INMHUIBKU (110 BHYTPEHHEMY THaMeTpy Pe3bObl):
cd fs =0,3027:10° wm?
E O¢ddexTuBHAS THHA TIIBKA:
2 L.=L+05-d = 905+056*23 =103,4 Mm
" [NoxaTnMBOCTD IIITHIIEK:
=
= L .
s ¥e = ap . = 1034/(2,0510°*0,3027-10°*32) =0,5205-10" mm/H
s Ef fgn
m
< Pacuémmnvie napamempol KpoluiKu:
s
= DH
= K, =—% - -
= w =L m 740/ 651 1,137
=
=
o
=
5
ol =t
Fl o
- b Jlucr
o
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067 K2 [ +855 1gK,; )-1]

x =

® o W | =(067* (11377 (1+855*Ig(1,137)) - 1)) / (1,137 - 1) * [1187° ~ =
':K':Bp _ 1:] . Kf@ 1+ I:l 857 Kf@ +1j . {_1] 1+ (1.857 * 1,137% + 1) * (45 / 41)*]) 0,9285
82
Momyns npononbHO# ynpyroctu st Marepuaia 12X 18H10T npu remnepatype T = 20 °C:
E®,= 2:10° MIla
VYriosasg MOJAATIIMBOCTb KPBIIIKU:
X
Vip = T35 = 0.9285/(2-10°% 41°) =0,386:10° °/H m
E:Bp =]
Pacuémmnvie napamempul hpranya:
1y = ./D 55 =(600*12)"* = 84,85 MM
Br =0,8426
Dy _
= =740/ (600+2*0) = 1,233
D+2-¢
K2 (1+8.55 12 K) -1
T = 5 = (1,233% * (1+8.55*1g 1,233)-1) / ( (1.05+1.945* 1,233%) * (1,233-1)) = 1,824
(1.054+1 945 - K*) (K -1
Fw =0,2506
o]
5 K31 +8.55 12K -1
= = 2 = (1,233 * (1+8.55*1g 1,233) -1) / (1.36 * (1,233%-1) * (1,233-1)) = 10,31
o 136 (K2 -1 (K -13
5
S|
= 3
S ‘h+1 ‘h
= 2= Pr o, _Pu =(0,8426 * 45 + 84,85) / (1,824 * 84,85) + 0,2506 * 453/ (10,31 * 84,85 * 12%) = 0,9746
Prlo  Pylg sg
= YrioBast moIaTIMBOCTh (IaHIIA TIPH 3aTSIKKE:
O
2 091 fy
ol Yo = —=¢ 5 = * 105 * * 192 % — 1053 o
g/ LAY T sﬁ 1, 0.91*0,2506 / (2-10°* 0,9746 * 122* 84,85) = (,5486-10° °/H m
)
= .
= [Ineun MOMEHTOB:
2 a=10
)
jus)
S|
= bh=035(Dg-D.) = 05*(700-651) = 24,5 mm
e
s = kLl W 24112 =2
< SD
Se
=
¥
= 1
= = = 36/((600 +2*0) * (12 - 0))? =0,4243
= D20 (g -0) (« ) * ( )
=
=
=] B
Elom
- b Jlucr
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c=1+fp-1)—— . _
IR = 1+(2-1)*04243/(04243+ (1+2)/4) = 1,361

4

OKBUBAJICHTHAs TONIIMHA BTYJIKH AJS (DIaHIa, TPUBAPHOTO BCTHIK:

2, =K-[SD—|:) = 1,361*(12-0) = 16,34 mMm

e=05(D,-(D+2-6)-5,1 = 05* (651 (600 +2*0)-16,34) = 17,33 MM

Pacuém nacpysok:
PaBHopnelicTBytOIIas NaBlIEeHUS:
Qp=0785 D -p = 0785* 651°* 1,679 =5,585-10° H
VYcunme Ha TPOKIIAIKE B PACUETHBIX YCIOBHAX, HEOOX0AMMOE ISl 00eCIIeYeH!s TepMETHIHOCTH:
Rp=n1-Dg by-mfp = 3142%651%12%3%1,679] = 1,236:10° H
Yeunue, He00X0UMOE JUI CMATHUS IPOKIIAAKH TIPHU 3aTAKKE:
Praw=057D by fQuee = 05%3142%651%12%69 =8,467-10° H

! ra oog Na
N=¥n+¥s+¥g b " +vy b

KoaddpunmenTsr xxécTrocTn 11 (IIaHIEBOTO COSMHEHMS C KPBIIIKOH, Harpy>KeHHOT0 BHYTPECHHUM JaBJICHUEM:

= 0+05205107 + 0,386-10° * 24,52+ 0,5486:10°* 245 = (,15-10° mm/H

Vn—(Fge +¥gp Wb . . !
o=1- = 1-(0—(0,5486-10° * 17,33 + 0,386-10°* 24,5) *24,5)/0,15-10° = 1,541
Ui

PacuérHas 6oaToBas Harpyska IpH 3aTsKKE, HGO6X0,Z[I/IM3H AJIA TepMETHU3alluu B paC‘IéTHBIX yCI10BHUAX:

Pop=a-Qu+Ry =1541%558510° + 1,236:10° = 9,841-10° H

s CymMmapHas mioIaas cedeHus 601ToB (LIMUIEK) 10 BHYTPEHHEMY AUAMETPY Pe3bObl MIIH CEYCHUIO HAMMEHBIIIETO JHa-
= MeTpa:
=
" A =n-fg = 32+0302710° =0,009688 M
= PacuérHas GonToBast Harpy3Ka IpH 3aTsDKKe, He0OX0AUMast Ut 00XKaTHs MPOKIAIKH M MHHUMAIbHOTO HAYaJIbHOTO HATS-
= JKeHHs OONTOB:
=
Pey = max {Pm{; 0.4 Ag -[c]é”} = max{8,467-10° ; 0.4 * 0,009688 * 230 = 8,913-10°} =8,913-10° H
T
) .. .
= Pacuér 0e3 yueTra CTeCHEHHOCTH TeMIepaTypHbIX Aedopmanuii
2
2 Pacuém o6onmos(mununex):
= KoaddummenT yBenndeHus 10IMycKaeMbIX HANPsDKEHUH mpu 3aTsikke: & = 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 PF =max(F, :Ryl = max(9.84110°;891310°} = 9,841-10° H
L;( VcnoBre NPOYHOCTH MPH 3aTSHKKE:
) M
3 3
E UE]. = 1&1— 5 [lj:r;[
= g
o
: PM
Og = —— = 9,84110°/0,009688 = 101,6 MIIa

: A
=
e
Fl o
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KpyTsammii MOMEHT TpH 3aTsbkke 00JITOB (IITHIIEK) 0e3 cMa3ku IpH Gy < 120 MITa:

M

PI.d .
M,y = 03- = 0.3%9841-10°%23/32 =2122Hwm
o

Ipy HanM4uy cMa3ku BenmuunHa M, cHIkaeTcs Ha 25% u cocrabnser 0.75%M,, = 159,1 Hm
101,6 MIla < 276 MIla, YcjoBue NpOYHOCTH BHINOJHEHO
Jomyckaembie HanpspKEHUS 11 O0ITOB (IIITAIEK) IPH PACUETHBIX YCIOBHAX:

[0 =K Ky Ky ol = 1717172265 = 2265 MIla
BbonToBas Harpy3ka B paCU€THBIX YCIOBHSX:
PE = g l-e) Qp = 9841:10° + (- 1,541) *5,585:10° = 6,821-10° H

YcnoBue MpOYHOCTH B PACUETHBIX YCIOBHUSIX:

Fe
Tgy = £ [UE
&
PP
Ogy = —— = 6,821-10°/0,009688 = 70,41 MIla
A

6
70,41 MIla < 226,5 MIla, ¥Yc/ioBue MPOYHOCTH BBINOJHEHO
BoutoBast Harpy3Ka B yCIOBHSAX 3aTSDKKH:

Pr =mawP, Bl = max9.841-10° 8,913-10°} = 9,841-10° H
VYcnoBre MPOYHOCTH TIPH 3aTSIKKE:
&
Tg=—5% [.:]’;’
"'éiﬁ

P]'l'[
Og1 = —— = 9,84110°/0,009688 = 101,6 MIla
fig
Kpytsmmii MOMEHT 1pu 3aTsDkke 00aTOB (Iumnuiiek) 6e3 cMasku npu G < 120 MITa:

s Pé“ d
5 My, =03 = 03%9,841-10°%23/32 =2122Hwm
=~ 11
=
a Ipy Hanmu4ny cMa3ku BenmMunHa M, cHIKaeTcs Ha 25% u cocrasiser 0.75*M,, = 159,1 Hm
=
E .
= Pacuém omeemnozo ¢pnanya:
= Koa¢pduuuneHt, yuutsiBaromunii n3rud tapenku (iaaHia Mexay MIMIIbKaMH:
X
=
;"f = max{1; (3,142*700/32/(2*23+6*45/(3+05)"3} =1
-z
)
I
~ PacuérHbIil I3ruOArOIIIii MOMEHT, JICHCTBYOIINI Ha (IIaHeI PHU 3aTsDKKE:
ol
= M™=Cp PMb = 1%9847110°%245 =2.411-10° Hwm
=
=
< -
§ L = (D+2-|:}HPH(D +2-c0 220 (8 —¢) = 600+2*0npu (600 +2*0) >20* (24—0) = 600 MM
M MepuaroHaabHOE H3THOHOE HANPSHKCHNE BO BTYJIKE B YCIIOBHSX 3aTSKKH B CEUCHUH S1
< - L™
= O] =—F——=—+ = 2,411-10*/ (0,9746 * (24 — 1)>* 600) = 77,94 MIla
= A [sl - .::j D
=
A PamuansHOE HaNpsHKCHHUE B TAPEITKE B YCIIOBUSX 3aTSKKH:
Q
=
E{ M_1.33-|3F-h+1,:, L . . rers . . X
= CR=———5 = (1.33*0,8426 * 45 + 84,85) / (0,9746 * 457 * 84,85 * 600) * 2,411-10* = 32,46 MIla
= A-h®-1y-D
=
ol
El o
< § JIuct
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1 K4 1gK
By = T [u BY+5 72 g—g] =1/(1,233-1) * (0.69+5.72 * 1,2332 * Ig 1,233/ (1,233%1)) = 9,475
- E<-1
K2 +1
Pzr= - =(1,233%+1)/(1,233°-1) = 4,838
E°-1
OKpyXHOE HANPSHKCHHUE B TAPEIKE B YCIOBUAX 3aTSIKKH:
M |3Y 'MM M 4 2
OT = ——5—- fg op = 9475%2411-10"] (45" * 600) — 4,838 * 32,46 = 30,96 MIIa
h*-D

VYcnoBue cTaTHIecKoil MPOYHOCTH IPH 3aTsDKKE B cedeHnu Sy (1. 8.5.1):
b m| |m M a0
thay [||:1 +GR|, ||:1 +GT|}£KT -[G]M

ma [H‘ +-:7“1{|; |U’{‘ +G’{-‘|} = max{|77,94 + 32,46|; | 77,94 + 30,96} = 110,4 MITa

Jomyckaemsbie 001ue MeMOpaHHbie U M3ruOHbie Hanpsokerus (1. 8.10 TOCT P 52857.1):

[o] =15 [cf = 15+1525 =228,7 MITa

KT'[UE!D = 1*%2287 =228,7 MIla

110,4 MIla < 228,7 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
PacuérHplil n3rudaronuii MOMEHT, ACUCTBYIONIHH Ha (IIaHel IPU PACUETHRIX YCIOBUAXK:

MP = Cp max E b+ Qe |Q E|- e] = [ *max{6,821-10°% 245 + 5,585-10° * 17,33; |5,585-10°| * 17,33} = 2,639-10" H m
MCpI/II[I/IOHaJ'ILHoe I/ISFI/I6HOC HaHp?DKeHI/IC BO BTyHKe B paC‘IéTHbIX ycHOBI/IﬂX B CCUCHUU Sl:
MP
2 *
A [sl - c) -D

Pa,I[I/IaJ'ILHOG HAPs’KCHUC B TAPCJIIKE B paC‘IéTHLIX YCIOBHUAX:

ob = = 2,639-10"/ (0,9746 * (24— 1) * 600) = 85,31 MIla

«
& p 133 -fg-htl, .
= Ok =3 ——M" = (1.33%08426* 45 +84,85)/ (0,9746 * 45” * 84,85 * 600) * 2,639-10° = 35,53 MIla
= A-h®1,-D
5 OKpyXHOE HANPSDKCHHE B TAPEIIKE B PACUETHBIX YCIOBHUIX:
=
=
= -MIF
é .jg = E""g__ Bz ..;;1131 = 9,475 *2,639-10" | (45% * 600) — 4,838 * 35,53 = 33,89 MIla
h*-D
MepuaroHansHOE MEMOpaHHOE HAMIPSDKCHUE BO BTYJKE B PACUETHBIX YCIOBHAX B CEUCHUH Sy
=
Lg\. P Q a - 5} * * —
& Thm = 5 = 5,585-10°/ (3,142 * (600 + 24) * (24 — 1)) = 12,39 MIla
<! (Dt s[5y - o)
< YcioBHE CTaTHIECKOM MPOYHOCTH B PACUETHBIX YCIOBHSAX B CEYCHUH Sy
T
~ A “Uf—cgﬂm +UI1-,'._|; F?—Urim +U€- |', Ff +'3P];m |}£ Er -[G]M
2 [ . . -
. P_-F r | | r_-P Pl FP T |} _ max{|85,31 - 12,39 + 35,53|; 185,31 — 12,39 + 33,89]; [85,31 =
tmax a +oL oy — o +og o+ o =
ﬁ |'31 Tmm Rl (-1 Lmm T 1 Imm +12,39]} 108,5 MIla
~ Jonyckaemble o0mmune MemOpaHHble ¥ n3rnoueie HanpsbxkeHus (1. 8.10 TOCT P 52857.1):
=
3
2 [o}e =1.5[aly = 151335 =200,2 MIla
o
s Ky -[s], = 1*2002 =200,2 MIla
= 108,5 MITa < 200,2 MIla, Yc/joBue NPOYHOCTH BHINOJIHEHO
5
=
= C
g EL]
= f=maxdi+4 =max{3,018/(1+1);1.0} =1,509
1.0
=
<] B\
El o
< § Jucr
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MepI/I,HI/IOHaJ'ILHOG n3rudHoOE HaIpsKCHUE BO BTYJIKE B YCJIOBHSAX 3aTSXKKH B CCUCHUU Sq.

oy =f-0f = 1509*77,94 =117,6 MIla
YcnoBue cTaTHUECKOH MPOYHOCTH MIPH 3aTsDKKE B c€UeHUH Sp (1. 8.5.2):
20
ol 213 o
JomyckaeMblie CyMMapHBIE O0IIIHe W MECTHBIE YCIIOBHBIC YIpyTrue MeMOpaHHble u u3ruOHbie Hanpspkerus (. 8.10 TOCT P
52857.1):

(ol =3[clf’ = 21525 = 4575 Ma

13[c]f" = 134575 =594,7 MIla

117,6 MIla < 594,7 MIla, YcioBue NpOYHOCTH BHINOJTHEHO
MepuaroHaabHOE H3rHOHOE HANPSHKEHHUE BO BTYJIKE B PACUETHBIX YCIOBHUSIX B CEUCHUH Sq!

oh =f o} = 1509%8531 =128,7 MIla
MepuanoHaabHOE MEMOpPAHHOE HANIPSKCHUE BO BTYJIKE B PACUETHBIX YCIOBHUSAX B CCUCHHH Sq!
b - s

mm ‘JI'|:D+SD:]-|:SD —c:I

OkpyxHOe MEMOpaHHOE HANPsHKEHUE OT NSUCTBUS AaBJICHUS BO BTYJIKE B PACUETHBIX YCIOBUSAX B CEUESHUH Sq!

= 5,585-10°/ (3,142 * (600 + 12) * (12 - 1)) = 26,41 MIla

r p-D
Tima = ——— = 1,679*600/(2* (12-1)) = 45,78 MIla

E-(su—cj

VYcnoBue CTaTUYECKON IPOYHOCTH B PACUETHBIX YCIOBUSIX B CEYECHUH Sp!

P P P P
max [|UD Tonmm U3 o 20 hm,

0.7 -oF iﬂzgm —GEED]]E 1.3 [zl

. . _ 128,7 + 26,41[; |0.3 * 128,7 + 45,78|; [0.7 * 128,7 =
tmax “31:' +oE | P.E .gf +E | F.? of t {UP -ok ]] = max{|
0= o 0 me 07 lom " o + (26,41 —45,78)[} 155,2 MIla

JormyckaeMbie CyMMapHBIE OOIINE W MECTHBIC YCIOBHBIC YIIPyTAe MeMOpaHHbIe u n3ruOHble Hanpsokerus (1. 8.10 TOCT P
52857.1):

k]

% [0l =3 [aly = 31335 =400,5 MITa
=
¥
‘E’ 13 [a]p = 13*4005 =520,7 MIla
g 155,2 MIla < 520,7 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
= VYcnoBue CTaTUUECKON IIPOYHOCTH B PACUETHBIX YCIOBUSIX B CEYEHUH Sp!
P . [P

= max{FDm | i |]£ [G]':IJ
=
= max [|.:P |, }:P |] = max{|45,78]; | 26,41]} = 45,78 MII
< Omo b Pomm|] — 11015 129, =49, a
ﬁ 45,78 MIla < 133,5 Mlla, ¥Yci10BHE POYHOCTH BBHITIOJTHEHO

VcaoBre cTaTHUECKOH IPOYHOCTH TIPH 3aTSKKE JIJIS TAPENIOK:
=~ p p p

. 0

5 mar {2 )
m‘ M
3 i [||:R : c’.}‘” = max{|32,46[; | 30,96]} = 32,46 MIla
=
<
e

Kp-[ofy = 1*1525 = 1525 MTla
s 32,46 MIla < 152,5 MIlIa, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
= YcoBre CTaTUYECKOM MPOYHOCTH B PACUETHBIX YCIOBUSX JUIS TAPEIIOK:
=
A max [|GPR ,|.3¥ |]£ Er -[U:LIl
=
¢ tax [ |,ij  |oh |] = max{[35,53[; | 33,89]} = 35,53 MIIa
=
=
ol <
Elom
% § JIuct
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Kr [a], = 1*1335 =1335Mlla

35,53 MIla < 133,5 MIla, ¥YcjioBHe NPOYHOCTH BbINOJHEHO

Kécmkocmo ¢hnanya:

Yron noBopora (haHIa B pacyETHBIX YCIOBHSX:

20

i= = MF Ty E_ = 2,639-10" *0,5486-10° * 2-10° / 1,973-10° = 0,1468 °
E

JormyckaeMbIii yroJ moBopoTa (iaHna:

[®] =0,3939 °

Koa¢pduument yBenuuenus nomyckaemMoro yria rnosopora ¢iannes: Kg = 1
YcoBue BBINOIHEHHS )KECTKOCTH (PIIaHIEB:

@< Ky [®] =1%0,3939=0,3939 °
YciaoBue jK€CTKOCTH BBITTOJTHEHO

Pacuér ¢ y4yeToM CTECHEHHOCTH TeMIIePaTYPHBIX AepopMaLvi

Pacuém o6onmos(mnunex):

Jlonyckaemble HaNpspKEHUs JUTs O0NTOB (IIMTUIIEK) TIPH 3aTSHKKE:

[of =& Ky Ky Ky [0 = 12%1%1%13%230 =358,8 MIla
1
'}l =
E20 g0 g0 _ 1/(0+0,5205-107 *2,05-10° / 1,985-10° + (0,5486-10°° * 2-10° | = 6,536~106
Yo+ T Vo - b +ip ¥l nw? T L97310° +0,386:10°%2:10°/1,973-10°) * 24,59 H/mM
5 EEIJ Erw

Harpy3ka ot TemneparypHbIX JeopMarumii:
6.536-10° * (0,1697-10" * 41

< * (192 -20°C) + 0,1697-10* =
2 Qo= vy b -0 C)rad b7 gy - 200 C)- g B 407} - 20°C]) = ras sz 1,759-10°
= 0,1737~100*‘*(41 + 45) * H
- (170 - 20°C))
2 PacuérHas 60nTOBast Harpy3Ka MpH 3aTsKKe, He0OXoAuMast I TePMETH3AIUH B PACUETHBIX YCIIOBHSIX:
=)
1,541 * 5,585-10° + 1,236-10° = 9,841-10°
lét P, = % Qg +hg 5
2 P g FRp -0y =max{ ; 547 *5,585-10° + 1,236-10°— 1,759-10° = 8,082-10° 1= 9-841-10° H
é VYcnoBue MpOYHOCTH TIPH 3aTSIKKE:
2 4
3
Tg=—23%|o
5 w- <R
)
=
= P _ ; _
Og = —— = 9,841:10°/0,000688 = 101,6 MIla
2 fe
Eﬁ Kpytsammit MOMeHT mpH 3aTsDKKe 00ITOB (Imuiiek) 6e3 cMasku pu 6g; < 120 Mlla:
=
< Pl];[ d 5
§ My, =03 = 03%9841-10°*23/32 =2122Hm™m
£ 1l
Ipy HamM4uy cMa3ku BenMunHa M, cHikaercs Ha 25% u cocrasiser 0.75*M,, = 159,1 Hm
< 101,6 MIla < 358,8 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
§ Jommyckaemble HaNpsDKEHUS U1 00ITOB (IIIMIJIEK) MPU pacYETHBIX YCIOBHAX:
S = — * * * —_—
P [of =K Ky Ky [ols = 171+13%2265 =2944 MITa
E BonroBas Harpy3ka B pacu€THBIX YCIOBMSIX:
5[ r_pht — 5 5 5 5
S PP =P +ll-w)Qp+Qy = 9841105 + (L—1.541) *5,585-10° + 1,759-10° = 8,58-10° H
YcnoBue NpOYHOCTH B pACYETHBIX YCIOBUSX:
=
ol =
El o
- b Jlucr
N K=
=] B E-14.00.00.000 PP
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PP
Ogy = —— = 85810°/0,009688 = 88,57 MIla
fig
88,57 MIla < 294,4 MlIla, YcjioBHe IPOYHOCTH BHITIOJTHEHO
PacuérHas 601TOBas Harpy3Ka MpH 3aTAKKE, HCOOXOMUMasl Ik TePMETU3AIUN B PACYETHBIX YCIIOBHSIX:

* J0° + J0° = 0°
'Q;l; +Rn 1,541 * 5,585-10° + 1,236-10° = 9,841-10
Peq=max

_ _ 105
0-Q, +Ry -Q, =max{ ;541 *5,585-10° + 1,236-10°~ 1,759-10° = 8,082-10° 1= 9-841-10° H

YcnoBue MpOYHOCTH TIPH 3aTAKKE:

Tg = ﬁii[uj]?
G

P]‘l‘[
Og = —— = 9,841-10°/0,009688 = 101,6 MIIa
fig
KpyTsmmit MOMEHT mipH 3aTsDKKe 00ITOB (IIImuiiek) 6e3 cMasku pu o6, < 120 Mlla:

M

F. -d s
My =03 = 0.3%9841-10°*23/32 =2122Hw™m
1

Ipy Hanu4uy cMa3ku BenmMunHa M, cHIKaeTcs Ha 25% u coctabiser 0.75%M,, = 159,1 Hm

Pacuém omeemnozo pranya:

PacuérHbIil I3rudarONii MOMEHT, JCHCTBYOIINI Ha (IIaHe P 3aTsDKKE:
MM™=0Cg Pl b = 1%9841-10°%245 =2,411-10* Hwm

MCpI/II[I/IOHaJ'ILHoe n3ruOHOE HaIpsHKCHUE BO BTYJIKE B YCIOBHUAX 3aTSKKH B CCUCHMH Sy.

M

ot e M 0t (0976 (24— 1% 600) = 77,94
~ 1 T+ -2 o ( ) ) = 77,94 MIla
& A [sl - .::j -I
s
E PagnansHOE HanpspKeHNE B TapEIIKe B YCIOBHAX 3aTSKKH:
) o L33 pph+ly o
= O =5 —— DI = (1.33%0,8426 * 45 + 84,85) / (0,9746 * 45° * 84,85 * 600) * 2,411-10° = 32,46 MIla
=i A-h®-1y-D
o
= OKpy>KHOE HaNPSDKEHNE B TAPEIIKE B YCIOBHAX 3aTSDKKU:

. ™ |3 T MM ™ 4 2 % *

= OT = ——5—- Bz oF = 9475%2411-10"/ (45°* 600) — 4,838 * 32,46 = 30,96 MIla
Q| he D
;"f VYcnoBue CTaTHIeCcKOi MPOYHOCTH TPH 3aTsDKKE B cedeHnu S; (1. 8.5.1):
= max {7 +o% ) it 4ok o
=
E m M I M

i ||:1 +oy |; ||:1 +op | = max{[77,94 +32,46|; | 77,94 + 30,96} = 110,4 MIla
ol
i Homyckaembie o0mre MeMOpaHHbie 1 H3ruOHbe Hanpsokerus (. 8.10 TOCT P 52857.1):
o
= [o] =15 [cf = 15+1525 =228,7 MITa
=
8
m

Kp- o = 13%2287 =297,4 MIla
s 110,4 MIla < 297,4 MIla, YciaoBue NPOYHOCTH BHINOJTHEHO
g BonroBas Harpy3ka B pac4€THBIX YCIOBHSX:
=
3 PP =PI fl-w)Qp +Qy = 0.841-00° + (1 1.541) *5,585-10° + 1,759-10° = 8,58-10° H
=
E[ PacuérHeIil m3rudaronii MOMEHT, JEHCTBYIOMUI Ha (uIaHel IPH pacYETHBIX YCIOBHAX:
= MF = Cp -max ﬂ’ b+ Qy e p i,JE|- e] = 1% max(8,58-10° * 24,5 + 5,585-10° * 17,33, |5,585-10°| * 17,33} =3,07-10* Hm
H MepuaroHanbHOE H3THOHOE HAPSHKSHNE BO BTYJIKE B PACUETHBIX YCIOBHUSAX B CEUCHHH 1!
o <
o E32)
- b Jlucr

o
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MF
2 *
A [sl - c) I
PannanbHOe HanpsiKEHUE B TAPEJIKE B PACUETHBIX YCIOBUSIX:
133 pphtly o
Ah?l,D
OxpyXHOE HAIPsDHKCHHE B TAPEIIKE B PACUETHBIX YCIOBHUIX:

ob = = 3,07-10°/ (0,9746 * (24 — 1)** 600) = 99,25 MITa

ok = = (1.33%0,8426 * 45 + 84,85) / (0,9746 * 457 * 84,85 * 600) * 3,07-10* = 41,34 MIla

MIE
gg = _E' ‘fg -Bz ..31131 = 9,475 %3,07-10* | (45°* 600) — 4,838 * 41,34 = 39,43 MIla
h*.D
MepI/II[I/IOHaJ'ILHOG MeM6paHHoe Halps’)KEHUE BO BTYJIKE B paCIIéTHbIX YCJIOBUAX B CCHCHUN 51:

ol = O
fnm ﬂ-|:D+51:I-IIsl— n::I

YcnoBue cTaTHYECKOM MIPOYHOCTHU B paC‘IéTHLIX YCJIOBUSIX B CCUCHMH S1:

P P Pl [P P P P P
max [|'31 - Tlpm +I3R|, +:1 - Olmm +UTHII +0 1om |}£ Er -[G]M

= 5,585-10°/ (3,142 * (600 + 24) * (24— 1)) = 12,39 MIla

. Fp +F |} — Mmax{|99,25 - 12,39 + 41,34|;|99,25 - 12,39 + 39,43|; [99,25 =
LT T +12,39} 128,2 MIla
Jomyckaembie o0mue MmeMOpaHHbIe 1 M3ruOHbIe Hanpspkerud (1. 8.10 TOCT P 52857.1):

D r o - r P

[0l =1.5[a]y = 151335 =200,2 MIla

Ky [G]ra = 1,3*200,2 = 260,3 MIla

128,2 MIla < 260,3 MIla, YcioBue NPOYHOCTH BHINOJIHEHO
MepuauoHaabHOE U3THOHOE HANPSHKEHHUE BO BTYIIKE B YCIOBHSX 3aTSDKKU B CEUCHUH Sq:

oy =f-of = 1509*77,94 =117,6 MIla
YcnoBue cTaTHUeCKON MPOYHOCTH MIPH 3aTsDKKE B C€UEHUH Sy (1. 8.5.2):
ol 213 [

«
&
= Jlommyckaemble cyMMapHBI€ 00IIMe U MECTHBIE YCIOBHBIE YIIpyTrue MeMOpaHHble U u3rnOHble HanpsokeHus (1. 8.10 TOCT P
S 52857.1):
[¥a]
O
= [o] =3-[cfy = 3*1525 =457,5 MITa
=
o
=
13 [sff! = 1.3%4575 =594,7 MIla

é 117,6 MIla < 594,7 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
= MepuroHaabHOE M3TMOHOE HANPSDKEHHUE BO BTYJIKE B PACUETHBIX YCIOBHUIX B CEUCHHH Sq.
ol
g o =f.o} = 1509%9925 = 149,8 MIla
E MepumoHaabHOE MEMOpaHHOE HANPSHKEHHUE BO BTYJIKE B PACUETHBIX YCIOBHUSIX B CEUCHHU Sq.
ol Q a
Z_ o = = 5,585-10°/ (3,142 * (600 + 12) * (12 — 1)) = 26,41 MIla
2 ﬂ-|:D+sD)-I[sD—c)
= Oxpy>kHOE MEMOpaHHOE HAIIPSHKEHUE OT JICHCTBYSI AaBICHUS BO BTYJIKE B PACUETHBIX YCIIOBHSAX B CEYEHUH Sg!
=
3 T p-D
m Tima T = 1,679*600/(2* (12-1)) = 45,78 MIla

2-[sg )
< YcnoBue cTaTUUECKON IPOYHOCTH B PACUETHBIX YCIOBUSIX B CEYEHUH Sp:
&

r b . b P b b r
= max [|cIJ +ol boa-oB 2ol |07 of £k, ok, ]]5 13 [o]g
=
A -
3 Ty | P D 4D | F T4 {Up 1 ]] _ max{|149,8 + 26,41]; [0.3* 149,8 + 45,78|; [0.7 * 149,8 =
= e [} £0hn [ 308 2080 | p7 of tphn -0} = | (2641 - 45,78)]} 176,2 MIla
5 Jonyckaemble cyMMapHble 00IIIMe U MECTHBIE YCIIOBHBIE YIIpyrue MeMOpaHHble 1 M3ruOHble Hanpspkenus (1. 8.10 TOCT P
= 52857.1):
5
=1 I\
Fl o
< § Jlucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

[o]z =3 [cly = 3+1335 =400,5 MIla

13-[o]y = 13*4005 =520,7 MIla

176,2 MIla < 520,7 MlIla, YcjoBue MPOYHOCTH BHITIOJTHEHO
YcoBre CTaTUYECKOM MPOYHOCTH B PACUETHBIX YCIOBUSIX B CCUCHUH Sp:

mazx {F:Em ngm ”5 [G]':IJ

fra [|Glam|, IUET"“"‘” = max{|45,78|; | 26,41]} = 45,78 MIla

k]

45,78 MIla < 133,5 MIla, Yci10Bue NIPOYHOCTH BHINOJIHEHO
VYcaoBre CTaTHYECKOM MPOYHOCTH MIPH 3aTSDKKE IS TAPEIIOK:

PElsxr bl

c’.}‘” = max{|32,46|; | 30,96]} = 32,46 MIla

M
hax [|I3R

max { o

Kyp-[ofy = 13+1525 =198,2 MIla

32,46 MIla < 198,2 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJHEHO
VYcnoBue CTaTHUeCKOi MPOYHOCTH B PACUETHBIX YCIOBUSX JIIS TAPEIIOK:

;I'jg ”5 Er '[U]Q-

o |] = max{[41,34]; | 39,43} = 41,34 MIla

P
max [|I3R

max { o}

Kr o], = 13+1335 =1735 Mlla

41,34 MIla < 173,5 Mlla, ¥YcioBHe IPOYHOCTH BBHITIOJTHEHO

Kécmrkocmo pranya:
Yron noBopoTa (raHIa B pacUETHBIX YCIOBUIX:
g2
= Ty F Yy — = 3,07-10** 0,5486-10° * 2-10°/ 1,973-10° = 0,1707 °
E

YcnoBue BBITIOJHEHUS KECTKOCTH (I)J'IaHHeB:

®< Ky [®] =1%0,3939=0,3939 °
YcaoBue :KECTKOCTH BBINOJHEHO

Pac4yéT KpbIWKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

Koadduiuent ocaabienus st JHUI, He uMeromx oteepeTuii Ko = 1.0

Temneparypa ¢nanua (koisbla), ty: 192 °C

Ceoiicmea Mmamepuana KpoliiKu
Jonyckaemble Hanpspkenus 1 Martepuana 12X18H10T npu Temneparype T = 192 °C (pacuérHble ycioBus):

[c]w= 161 MIla
Monynes npopoinsHOit ynipyroctu aiist Matepuana 12X 18H10T npu remnepatype T = 192 °C:

Ep= 1,973-10° MIla
Koadduument nuneitHoro pacmmpenus nst matepuana 12X 18H10T mpu temmeparype T = 192 °C:

0= 0,1697:10™ °C
Jonmyckaembie Hanpspkenus s Matepuana 12X 18H10T npu temmnepatype T = 20 °C (pacdy€THble yCIoBUsA):

[6]%°= 184 MIla
Monyns npogonsHoit ynpyroctu juist marepuana 12X18H10T npu remnepatype T = 20 °C:

E®,= 2:10° MIla

JIuct
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JInuwa u KpoluKu ¢ 00ONOHUMENbHBIM KPACGLIM MOMEHMOM, HAZPYIHCCHHbLE U3-
ObIMOYHBIM OaéeHUeM

PaBHonelicTBYIOIIAs JaBICHUA:

ﬂ-Di_[ 2 5
Qu=p— = 16793142 %6512/ 4 =5,588-10° H
Fe
= Q_ =85810°/5,58810° =1,536
)
D
1+3-1.|.r{ =i -1]
Ke=04 cal =0.41* [(1+3*1,536* (700/651 - 1)) / (700 / 651)]2 = 0,4588

3

Den
[TonpaBouHsIil kK03 GUIMEHT Ans Jomyckaemoro fAasiaenus K, = 1.0
Jomnyckaemoe naBieHue:

2
Sl—l: _ 2 —
= o] @ =([45-1]/[1*0,4588 * 651])** 161 *1* 1 = 3,493 MIla
[6] [KD_Kﬁ_Dp] [5]-¢ Ky

3,493 MIla > 1,679 MIla
3akiroueHue: Y cJa0BHe POYHOCTH BBINOJIHEHO

ﬂnuma U KpbliiKU, HACPYIHCECHHbLE U30bIMOYHBIM OABICHUEM

PacuérHas TomNmIMHA CTEHKH ¢ y4ETOM IPHOaBOK:

P
SptC=Eg Ky Dp |————+0C =04588*1*651 *(1,679/[1*161*1])"?+1 = 31,5 mm
F ¢ [0 K,

31,5Mm <45 mMm

= 3akiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO
[a~]
=~ D 3
= K,=08 -1 =0.8*[700/651—1]*2 =0,2195
é D CIL
=]
5 PP PN
5 . 6 5 5 2
= b= max s ¢ = max{8,58:10°/ 161, 9,841-10 /184} =0,005329 m
[5]  [=]
\S PacuérHast TONIIMHA KPBIIIKK B MECTE YINIOTHEHHS C YIETOM MPUOABOK:
>
= Na
< S + 0= max K g ofd 5 @ x4 ¢ = max{0,2195 * 0,005329"%; 0.6 * 0,005329 / 651} + 1 = 17,02 mm
. CIT.

m
E 17,02 Mm <41 MM

3akroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO
%
m‘ ! D 3 1/2
= K,=08 |[—-1 =08*[700/663-1]"* = 0,189
= D3
§ PacuérHas TonmmrHa BHE 30HBI YIUIOTHEHUS C YIETOM NMPHOABOK:
m

! 0.4 12

Sap + 0= max s Ky 'NJE',D—":I:' +¢ = max{0,189 * 0,005329'%; 0.6 * 0,005329 / 663} + 1 = 14,8 MM
< 2
&
= 14,8 Mm < 35 MM
= 3akiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO
3
=
=
=
)
=
=
ol =
Elom
% § Jlucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

daanneoe coequuenue DN200

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 60onroBoit okpyxHocTr, C: 310 MM
Jdannbie nepBoro guianua (KoJabua):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHua, cf:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Paguyc nepexona, r:
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

tynep A DN200
12X18H10T
12X18H10T
360 MM

27 MM

1 MM

0 MM

202 mm
28,75 Mm
19,25 mm

10 Mmm

21,5 Mmm

5 MM

12X18H10T
12X18H10T
360 MM

27 MM

Wzmj} Jluct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

CymMma npubaBoK, c: 1 MM

Breninss kopposus ¢aHna, cr. 0 MM
Buyrpennnii nuametp ¢uanma, B: 202 mm
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 28,75 MM
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 19,25 mm

TonmuHa MUIHHAPIYECKON YaCcTH BTYIIKH, go: 10 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 21,5 Mmm
Pagunyc nepexona, r: 5 MM
HImnabku:

Martepuai: 37X12H8I'SM Db
Hapyx#sriii auamerp, dp: 24 MM
KonnuecTso, n: 12

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxwusiii nuamerp, OG: 259 mm

Buyrtpennuii nuamerp, IG: 239 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe pacTsaruparoiiee ycunue, F: 6600 H
PacuérHerii usrubaronmii MoMeHnt, M: 5940 Hwm

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,661 MIla
PacuérHas TemMnepaTtypa JIeMEHTOB COSIMHEHHS:

Temneparypa ¢manna (kossia), ty: 192 °C
Temnepatypa ¢uanna (konbLa), ty: 192 °C

Temneparypa 6ostoB (umnunex), ts: 170 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)
Jomyckaemsbie HanpspkeHUs st Mateprana 37X 12H8'8M®Db npu remmniepatype T = 170 °C (pacuéTHble yCIOBHSA):

Sy=min{Re® / N0, R’ / Ngzo; Re / N1; Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 4)=  147,2 MIla
Monyse nmpomonsHO# ynpyroctu s Matepuana 37X12H8I'8M®PB npu remnepatype T = 170 °C:

Es= 2,062:10° MIla
Koapduuument nuneiinoro paciupenus it martepuana 37X12H8I'8M @b npu temnepatype T = 170 °C:

as= 0,1737-10* °C
Honyckaemble Hanpspkenus 1 Matepuana 37X12H8I'SM DB npu remmniepatype T = 20 °C (pacuérHble ycaoBusl):

S.=min{Re2 / N0, R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590 / 15)=  147,2 MIla
Monyns npogonsHoi ynpyroctu juist Mmarepuana 37X 12HEI'8M®b npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexrcrnozo rnemenma aanya 1 IlImyyep A DN200
Jonyckaembie Hanpspkenus uis Matepruana 12X 18H10T npu temnepatype T =200 °C (pacuéTHbie yCIOBUS):

Sno1= 132,8 MIla
Jonyckaemble Hanpspkenns 1 Marepuana 12X18H10T npu Temneparype T = 20 °C (pacuéTHble yCIIOBHS):

Sp= 152,7 MTTa

E-14.00.00.000 PP
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Cesoiicmea mamepuana cmeiicnozo ynemenma ranya 2

Jonyckaembie Hanpspkenus 1uis Mateprana 12X18H10T npu temneparype T = 192 °C (pacuéTHbie yCIIOBUA):

Snoz= 131,7 MIla
JHomyckaemsre HanpspxeHust 1yt Mateprana 12X 18H10T npu remnepatype T = 20 °C (pac4€THBIC YCIOBUS):

Snez= 150,3 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jomyckaemsle HanpspkeHust 1yig Matepuana 12X 18H10T npu temneparype T = 192 °C (pacuéTHble ycloBHs):

Sf01: 133,9 MlIla
Momyns npononbHO# ynpyroctu st Matepuana 12X 18H10T npu remnepatype T = 192 °C:

E;= 1,973-10° Mlla
Koa¢pduuument muneitnoro pacmupenus 1uist matepuana 12X18H10T npu Temneparype T = 192 °C:

o= 0,1697-10™ °C
Jomyckaemsle HanpspkeHust 1uig Matepuana 12X 18H10T mpu remnepatype T = 20 °C (pacy€THble yCIOBUS):

Sq= 152,7 MIla
Mopaynbs npononsHo#l ynpyroctu ais marepuana 12X18H10T npu temneparype T =20 °C:

E®,= 2:10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jomyckaemsle HanpspkeHus 1 Matepuana 12X 18H10T mpu temnepatype T = 192 °C (pacuérHble ycIoBHs):

Stop= 133,9 MIla

Mopayns npononsHo#l ynpyroctu nis marepuana 12X18H10T npu tremneparype T =192 °C:

E,= 1,973-10° Mlla

Koadpdumment nunetinoro pacmmpenus anst matepuana 12X18H10T nopu remneparype T = 192 °C:

a,= 0,1697-10™ °C

Homnyckaembie Hanpspkenus i Matepuana 12X18H10T npu temnepatype T = 20 °C (pacdy€THble ycioBus):

= Sg2= 152,7 MIla
s Mopnyinb npononbHO# ynpyroctu aist Mmarepuana 12X18H10T npu temmneparype T = 20 °C:
= E?= 2:10° Mlla
5
=
5t Pacuémmuvie napamempeul nepgozo paanya:
= Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
- B=B+2.¢ =202+2*1 =204 mm
L§ JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
g gp=gp-¢c =10-1 =9 MM
o Bonpmmii qfuaMeTp KOHUYECKON BTYJIKH € Y4€TOM KOPPO3HH:
T
= g1=g;-c¢ =215-1 =20,5mm
<! Tonmmua ¢naHna, ¢ y4eToM KOppO3nu:
Eﬁ t=t-g; =27-0 =27 MM
=
§ Pacuémmnvie napamempol émopozo granya:
A ITapameTpsl IepBOro U BTOPOro (IaHLEB MOJHOCTBIO COBNAIAIOT, PACYET BTOPOro uiaHIa He MPOBOAUTCS
<
g Xapaxmepucmuku npoknaoxKu:
=
i Koadpdu- YcoBHBIH MO-
) . /laBneHue lomyckaemoe yieinb-
- = ns
= Tun u Matepuai npo [ IpoxnanouHbIi R —_ ioc xasnenue [q] IIUEHT 00a- | Iynb cxxarus E,
§ KJ1aJIK1 KO3 GUITUEHT, M MITa e MITa ' K MIla
o
=
CriupanabHO-HaBUTAs C 3 69 - - -
5
=1 I\
Fl o
< § Jlucr
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Iloamnuce 1 narta

uB. Ne no.

19663.4

}HeHTOﬁ U3 HepaKaBeroLen ‘
cTanu

lupuna, ucriosp3yemas AJst onpeesieHns: 0a30Boi KOHTAKTHON ITMPHHBI TIPOKJIa KU Yepe3 by, Ha OCHOBaHUM BO3MOXKHOU
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

M= 0G-16 =(259-239)/2 =10 MM
2

ba3oBas koHTakTHas IIrpyUHa MPOKJIAAKU:

by =% =10/2 =5 MM

JlnaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIAKU:
Ecmu by < 6 MM, G paBHO cpetHEMY AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIA/IKH.

_og +max fB', 8,10
2

lupuna, ucriosp3yemas AJist onpeeseHus 0a30BoH KOHTAKTHOM NIMPHHBI IIPOKJIAIKK Yepe3 by, Ha OCHOBaHUM BO3MOXKHOU
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

=(259 + max{202; 202; 239}) / 2 =249 mMm

G

M= @ =(259-239)/2 =10 MM

ba3oBas KOHTaKTHas MMPHHA TPOKIATKY:

by =% =10/2 =5Mm

JnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MIPOKIAIKHU:
Eciu by < 6 MM, G paBHO cpetHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {5/, B, 10}
2
D¢ dexTnBHAS KOHTAKTHAS MIUPHHA TPOKIIAIKH:

By $6

3= =(259 + max{202; 202; 239})/ 2 = 249 mm

€CJIn
b a

b= 3_5.@ ecmn P07 8 ym = mu

Pacuém nazpysox
ITpoekTHast OonTOBAs HArpy3Ka Uil pACYETHBIX YCIOBUH (JIs1 HECAMOYTIIIOTHSIOIIUXCS TPOKIAIO0K):
W, o=0785G% p+2-b-m-G.m.p =0785*249°* 1661 +2*5*3142* 249 * 3% 1,661 = 1,198:10° H
BenuunHa pacTaruBaroleil BHEIIHEN CUIIbL:
F, =6600H

CxuMarolMMu Harpy3KamMu MpeHeOperarT, U B 3TOM ciiydae F mpupaBHUBAETCS HYIIO.
Bremumnii n3ru0aromimnii MOMEHT:

Mg =5940H ™

W, =mb -Gy =3142*5%249*69 =2,699-10° H

OO6mmas pacueTHas IO b CEUSHUS OOITOB:

4. M

W +F, + W
Ap = max - —& | =max/(1,198-10° + 6600 + 4 * 5940 / 249) / 147,2; 2,699-10° 1 147,2] = 0,001833 m*
a a
h b

=}

JuameTtp cedenus 6onTa (IIMIIBKK) C YIETOM KOPPO3UH:

o =24 Mm

[Tnomans ceuenus 6onta (MMIBKN) (TI0 BHYTPEHHEMY IMaMETpPy Pe3bObl C Y4€TOM KOPPO3UH):

fs =0,324:10° m?

[Inomans momepeyHoro cedeHust O0ITOB 10 BHYTPEHHEMY TUAMETPY pe3b0bI MM MUHUMAJIFHOMY JHAMETPy CTEPIKHS:

JIuct
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Ay =n-fy =12%032410° =0,003888 M’

Pacuém o6onmos(uununex):

YcnoBre NpoOYHOCTH OOJITOB!

A, <A,

0,001833 M? < 0,003888 Mm*
YciaoBue MPOYHOCTHU BBINIOJTHEHO

Pacuém nanpascenuii nepeozo gpnanya:
PaBHO}IeﬁCTByIOIlIaH JAaBJICHUA Ha BHyTpeHHeﬁ TOBEPXHOCTHU (bnaHua:

Hp =0785.B% p =0785%2042* 1661 =5.427-10' H
[Treqo MomerTa 171st crtbl Hp (pIaHIsl HHTETPATBbHOTO THIIA, WIIH IPYTHE, PACCYUTHIBACMBIC aHATIOTHIHO):

hp = C-B-81 -(310-204-205)/2 = 42,75 uu

PaBHonelcTBYIOIIAS AABIECHUS:

H=0785G%.p =0785*249°~1661 =8,085-10" H

Paznnma Mexxy o01iei paBHOIEHCTBYIOMICH TaBICHUS M PaBHOACHUCTBYIOIICH Ha BHYTPEHHEH MOBEPXHOCTH (hIaHMIA:
Hy=H-Hp =808510° -542710' =2,65810* H

PagnansHOE paccTosiHNE OT peaKIMy MPOKIATIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hy = — =(310-249)/2 = 30,5 Mmm

[Tneyo ans Harpy3ku Hy (MHTerpanbHble (iaHIbl, a TaKkKe HHbIE, PACCUNTHIBAEMbIC aHATOTUYHO):

1{2-E
hy=—

21 2
Harpyska Ha npoknaaky (pa3HUIa MeXIy IPOEKTHOH OONTOBOH Harpy3KOH M paBHOAEHCTBYIOIIEH TaBJICHNS ), B pacyET-

HBIX:

+h,:-,} =1/2 * [(310 - 204) / 2 + 30,5] = 41,75 MM

«
g
s Hy=W,-H =119810° -808510' =3,899-10° H
i BonToBoii MHTEpBAI:
3
=
E( Bq _%C 23142310712 = 81,16 mm

f1
= HomunanbsHelil quametp 6onra:
= a=dy =24mm
L% Koadduument 6oxroBoro nHTEpBaa:
2
I~ BSE = thax ]_, BS =max{l; (81,16 / (2* 24 + 27))1/2} = 1,04
I 2-a+t
=
ol
2 X, = B =205/9 =2,278
g %
= Koadpduument
=
3 —(o04 * -
3 h, = fB gy =049 =42,85mm

h
< Hp=— =28,75/42,85 =0,671
s h,
L;I Koaddunment nanpsoxennii (Tabauma 4.16.5):
3 F=0,7794
= PacueTHbIe KO PUITHEHTHI:
g F

= . =0,7794 /42,85 =0,01819 1/mm
a
5
=1 N
™

<! § Jluct
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K =§ =360/204 =1,765
]
T = K” (q+85524 -;g K-1 . (1,765%* (1 + 8.55246*Ig 1,765) — 1)/ ( (1.0472 + 1.9448 * 1,765%) * (1,765 - 1)) = 1,599
(1.0472 +1 9448 K.y (K -1)
2
7= K d+8.55246 IgK) -1 = (1,765 * (1 + 8.55246 * Ig 1,765) — 1) / (1.36136 * (1,765° - 1) * (1,765 -1)) = 3,946

1 36136 -(Kz -1 K-
Koa¢pduument nanpspxennit (Tabmuma 4.16.5):

V =0,1622

KoadpduumenT d mis nHTErpanbHEIX (QIIAHIIEB:

a=2 h, g2 =3946/0,1622* 42,85 * 9 =0,8444:10* »°
v
te+l  t?

L= +-— =(27*0,01819 + 1)/ 1,599 + 27°/ 0,8444-10"* = 1,166

d
MoMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYJIKOH):

2
I= 00574 -L-gd ho B~ 0g74+1166+9+4285%204/0,1622 = 0,4449-10° m*

v
Guz=05 gy +g;)  =05*(@+205) = 14,75 Mm
A =035-[A-B) =0.5* (360 — 204) =78 MM
=
Tak xak t_GWg,
Ay =Ay =78 Mmm
By = =27 Mmm
4 -6
< 1 E 1 |B =(78* 27°%) * [1/3-0.21* (27/78) * (1 - =0,4003-10
= K ={ﬁ -133)- _-0.21-[_3]- 1-_{_3} ) 4
s AE 4 HE 1/12* {27178
& 3 ' 12 &, vl M
=
[}
E Ce=h = 28,75 mm
=
S Dpg =G = 14,75 mm
4 _ 3
- =(28,75 * 14,75%) * [1/3 - — 107
S Kep=[0c Dis) ! yps.|Boe| |-l |Dre 1.05* (14,75 / 28,75) * (1 - (-0,1893-10
2 3 o 192 | ¢, 1/192 * {14,751 28,75))] )M
2 [MonspHbIif MOMEHT ceueHus uanna (MHTerpaibHble (QIaHpbl, IIocKkue (GIaHIpbl ¢ BTYIKOI):
)
= lp =K a5 +Kop =0400310° +(-0,1893-107) =0,3814-10° w*
o KoMmnonent MIPOCKTHOI'0O MOMCEHTA Ha (i)naHue, KaK pe3yiibTaTt I[GI71CTBI/I$I BHEHIHETO I/I3FI/I6a}OH.I€1"O MOMEHTA W/HIIN OCEBOM
Z CHUJIBI:
2
= M 4 I [ hy }r B ot = 4% 5940 * [0,4449-10°° | (0.3846 * 0,3814-10° + 0,4449-10° =3685H
o =4 Mg : 4 DD )] *[42,75/ (310 — 2 * 42,75)] + 6600 * 42,75
3 038346 I +1||C-2 1y = [42751 ¢ J M
M Koadduurent momenTa 11 pacyera CBOOOIHBIX KOJIEII:
< FS =1
§ Wzrubaromuii MOMEHT B pacyETHBIX YCIOBHSIX (BHYTPEHHEE JaBJICHHE):
E - 4 4 —
=|((5,427-10* * 42,75 + 2,658-10" * 41,75 + 3,899-10 =8489H
é MD=||1|IHD'hD+HT'hT +H|3.'h|3.)'Els|: +MDEJ'FS *30,5) * 1,04 + 3685) * 1| M
= Koadpdrnument nanpsoxennit (Tabmwma 4.16.5):
Qo
= f=1
HpOﬂOJ’ILHLIe HaIlps’)KEHUA BO BTYJIKE, B paC‘léTHBIX YCIOBUAX!
=
=] B
Elom
- b Jlucr
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. £-M,
HTT 1 _
L-gi B
Ycnosue Npo4HOCTH:
Spfminfl 5.3, .258 |

=1*8489/ (1,166 * 20,5 * 204) = 84,94 MIla

minfl 58, 258, | =min{l.5*1339;25*1328} = 200,8 MIla
84,94 MIla < 200,8 MIla, Yci10BHe NPOYHOCTH BBHINMOJIHEHO
PanmanpHble HaNpsDKEHUS BO (iiaHIe, pacuéTHHIE YCIOBHS:

(133 t-e+1)-BM,
dp = L 5 B =(1.33 *27*0,01819 + 1) * 8489/ (1,166 * 27° * 204) = 80,95 MIla
Ycnosre Npo4HOCTH:
S S8
80,95 MIla < 133,9 MIla, Yci10BHe NPOYHOCTH BBHINMOJIHEHO

K? 1gK

i =;- 066545 +5 7168 -
E-1 ES-1

]
- Ko+l = (1,7652 + 1) / (1,765% — 1)

KacarenbHble HanpshkeHust BO (hiiaHIe, pacyéTHBIE YCIOBUSL:

¥ -
dr = 2 E° - Z-3g =359*8489/ (27°* 204) — 1,946 * 80,95 = 47,44 MIla
t_ .
YcnoBue NpoyHOCTH:
Sp S8

47,44 MIla < 133,9 Mlla, ¥YcioBHe NPOYHOCTH BHITIOJTHEHO

SHHER - (8404 +8095)/2 = 82,94 MITa

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

2
YcnoBue npoyHOCTH:

Sg+a
ZHIUR ca.
82,94 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO

Sg+ir

2
YcnoBue NpoyHOCTH:

=(84,94 + 47,44) /2 = 66,19 MIla

ﬂqﬁ

66,19 MIla < 133,9 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
BbonroBas Harpyska B yCIOBUSIX MOHTaXKa!

W,

L = [@] By, = (0001833 +0,03888) /2% 147.2 = 4,21 1-10° H

M3rubaroniyii MOMEHT B YCIIOBHSIX MOHTaXxa (BHyTpEHHEE J1aBIICHHUE):

M. = W - [C-0) By Fs =4211-10° * (310-249)*1,04*1/2 =1,336:10* Hwm
4
2
HpOﬂOJ’ILHLIC HaIMps’)KEHUA BO BTYJIKC, B YCJIOBUAX MOHTAKa:

£,

H=——
L-gi B
YcnoBue NpoyHOCTH:

Sy <min{l. 5 8g ;25 Sy )

=1%*1,336-10" /(1,166 * 20,5* * 204) = 133,7 MIla

mjn{l S5l S Sng} =min{1.5* 152,7; 25* 152,7} = 229,1 MIla

133,7 MIla < 229,1 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

] =1/(1,765— 1) * (0.66845 + 5.7169 * 1,7652 * Ig 1,765 / (1,765% — 1))

=3,59

=1,946
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PaL[I/IaHLHLIe HaIlps>)KEHUs BO (bHaHIIC, YCJIOBUSA MOHTAXKa:

[133-t-e+1)- M,
Sp = - =(1.33 %27 *0,01819 + 1) * 1,336-10* / (1,166 * 272 * 204) = 127,4 MIla
L.t B
YcnoBue npoyHOCTH:
by = ng
127,4 MIla < 152,7 MIla, YcjoBue NpOYHOCTH BHINOJTHEHO
KacarenbHble HanpspKeHUs BO (IiaHIle, YCIOBHS MOHTAXA!

Y-l
dr = 3 E_z ‘Bp =359%*133610° / (27°* 204) - 1,946 * 127,4 = 74,66 MIla
t“-B
Ycnosre Npo4YHOCTH:
Sr = Sk

74,66 MIla < 152,7 Mlla, YcjioBHe IPOYHOCTH BbITIOJTHEHO

ag +Hig

2
YcnoBue npoyHOCTH:

=(133,7+127,4)/2 =130,5 MIla

3 b= +a i
—— i3
130,5 MIla < 152,7 MIla, YcioBue NPOYHOCTH BBINOJIHEHO

Sg+ir

2
YcnoBue npoyHOCTH:

=(133,7+74,66) /2 =104,2 MIla

mqsfg

104,2 MIla < 152,7 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BBINOJIHEHO

Kecmkocmo pranya

- JUIsl paC4ETHBIX yCIIOBUM:

Koa¢pduumeHT xecTKOCTH U1l MHHTErPaNIbHBIX (JIaHIIEeB:

KR =0.3

ITokasaresp xecTKoCTH ¢tania (MHTerpaibHbIe (IIaHIbI, PACUETHBIC YCIOBHS):
J2.14-W M,

I= 2 =(52.14 * 0,1622 * 8489) / (1,166 * 1,973-10° * 9* 0,3 * 42,85) = (,2997

L Ey -2y Kg-h,

YcnoBue KECTKOCTHU:

J.<1.0

0,2997<1.0

YcaoBue KECTKOCTH BbINIOJHEHO

- 17151 YCJIOBUM MOHTaxa:

IMTokazarenp xecTKOCTH (utania (MHTErpabHbIC (IIAHIIBI, YCIOBHSI MOHTaXa):

52.14-% M

I= z
L-Eyz-g0-Kgr-h,

YCHOBI/IC KECTKOCTH.

J.<1.0

0,4653<1.0

YciaoBue KECTKOCTH BBINMOJHEHO

=(52.14 * 0,1622 * 1,336-10*) / (1,166 * 2:10° * 9°* 0,3 * 42,85) = 0,4653

Pacuém nanpsasycenuii 6mopozo ¢nanya:

ITapameTpnl IepBOro U BTOPOro (hyiaHIeB NOJTHOCTBIO COBIANAIOT, PACYET BTOPOro MIaHIa He IPOBOAUTCS

YciaoBue NPOYHOCTH BHINIOJIHEHO

Kecmxocmo ghranuya

JIuct
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ITapameTpnl epBOro ¥ BTOPOro (IaHLeB MOJHOCTBIO COBNAIAIOT, PACYET BTOPOro ¢uiaHIa He MPOBOAUTCS
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daanneoe coequuenue DN150

PacuéT Ha npoyHoCTh M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 60omntoBoit okpyxHocTH, C: 250 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 ¢uanma, 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 DN150
12X18H10T
12X18H10T
300 MM

25 MM

1 MM

0 MM

146 mm
31,25 MM
11,75 mm
7,5 Mmm

20 MM

5 MM

12X18H10T
12X18H10T
300 MM

25 MM

Wzmj} Jluct
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CymMma npubaBoK, c: 1 MM

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuamertp ¢uanma, B: 146 MM
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 31,25 mm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 11,75 mm

TonmuHa MUIHHAPAYECKON JaCTH BTYJIKH, gy 7,5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 20 MM
Panunyc nepexona, r: 5 mMm
Hnuabku:

Marepnan: 37X12H8I'SMbD
Hapyx#sriii auamerp, dp: 24 MM
KomnnuecTBo, n: 8

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxwusiii nuamerp, OG: 203 mm

Buytpennuii nuamerp, IG: 183 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe pacTsaruparoiiee ycunue, F: 4800 H
PacuérHerii usrubaronmii MoMeHnt, M: 3394 Hwm

PacuérHoe BHyTpeHHee n30pITOUHOE naBieHue, p: 1,69 Mlla
PacuérHas TemMnepaTtypa JIeMEHTOB COCAMHEHHS:

Temneparypa ¢manna (komnsna), ty: 192 °C
Temnepatypa ¢uanna (konbLa), ty: 192 °C

Temneparypa 6ostoB (umnunex), ts: 170 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)
Jomyckaemsbie HanpspkeHUs st Matepuana 37X 12H8'8MbB® npu remmnepatype T = 170 °C (pac4€THbIe YCIOBHSA):

Sp=min{R’ / N0, R’ / Ngzo; Re / N1y Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 4)=  147,2 MIla
Monyne nmpomonsHO# ynpyroctu s Matepuana 37X12H8I'8MB® npu remnepatype T = 170 °C:

Es= 2,062:10° MIla
Koapduuument nuneitnoro paciupenus uist martepuana 37X12H8'SMB® npu Temneparype T =170 °C:

as= 0,1737-10* °C
Jonyckaemble Hanpspkenus 1 Matepuana 37X12H8I'SMbB® npu temmniepatype T = 20 °C (pacuérHble ycIoBusl):

S.=min{Re2 / nrzg; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npononsHoil ynpyroctu juig marepuana 37X 12H8I'8MB® npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexrcnozo rnemenma aanya 1 Illampyoox DN150
Jonyckaembie Hanpspkenus uis Matepruana 12X 18H10T npu temmnepatype T = 200 °C (pacuéTHbie yCIOBUS):

Sno1= 160 MIla
Jonyckaemble Hanpspkenns 1 Marepuana 12X18H10T npu Temneparype T = 20 °C (pacuéTHble yCIIOBHS):

Snglz 184 MIla

JIuct
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Jlonyckaembie Hanpspkenus uis Mateprana 12X18H10T npu temmepatype T = 192 °C (pacuéTHbie yCIIOBUA):

Snoz= 131,7 MIla
JHomyckaemsre HanpspxeHust 1yt Mateprana 12X 18H10T npu remnepatype T = 20 °C (pac4€THBIC YCIOBUS):

Snez= 150,3 MITa

Ceoiicmea mamepuana aranya (koavya) 1
Jomyckaemsle HanpspkeHus 1yt Matepuana 12X 18H10T npu remnepatype T = 192 °C (pacuéTtHble ycaoBus):

Sf01: 133,9 MlIla
Momyns npononbHO# ynpyroctu st Matepuana 12X 18H10T npu remnepatype T = 192 °C:

E;= 1,973-10° Mlla
Koa¢pduuument muneitnoro pacmupenus 1uist matepuana 12X18H10T npu Temneparype T = 192 °C:

o= 0,1697-10™ °C
Jomyckaemsle HanpspkeHust 1uig Matepuana 12X 18H10T mpu temnepatype T = 20 °C (pacy€THble yCIOBUS):

Sq= 152,7 MIla
Mopaynbs npononsHo#l ynpyroctu ais marepuana 12X18H10T npu temneparype T =20 °C:

E®,= 2:10° MIla

Ceoiicmea mamepuana aanya (koavua) 2
Jonyckaembie Hanpsbkenus uig Matepuana 12X 18H10T npu temnepatype T = 192 °C (pacuétHbie ycioBus):

Stoz= 133,9 MIla
Mopayns npononsHo#l ynpyroctu nis marepuana 12X18H10T npu tremneparype T =192 °C:

E,= 1,973-10° MIla

Koadpduument nunetinoro pacmmpenus st Matepuana 12X18H10T npu temmeparype T = 192 °C:

a,= 0,1697-10™ °C

Homnyckaembie Hanpspkenus i Matepuana 12X18H10T npu temnepatype T = 20 °C (pacdy€THble ycioBus):

= Sg2= 152,7 MIla
s Monyne npomonsHON ynpyroctu A marepuana 12X18H10T npu remneparype T = 20 °C:
= E?= 2:10° Mlla
5
=
5t Pacuémmnvie napamempul nepgozo ¢pnanya:
= Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
- BE=B+2.¢c =146+2*1 =148 mm
L§ JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
g gu=gu—c :715*1:6,5MM
o Bonpmmuii quaMeTp KOHUYECKON BTYJIKH C Y4€TOM KOPPO3HU:
T
= gy=g;-¢ =20-1 =19 Mm
<! Tonmmna ¢aHna, ¢ y4eToM KOppO3HH:
Eﬁ t=t-g; =25-0 =25 MM
=
§ Pacuémmnvie napamempol émopozo granya:
A ITapameTpsl IepBOro U BTOPOro (IaHLEB MOJHOCTBIO COBNAIAIOT, PACYET BTOPOro uiaHIa He MPOBOAUTCS
<
g Xapaxmepucmuku npoknaoxKu:
=
i Koadpdu- YcoBHBIH MO-
) . /laBneHue lomyckaemoe yieinb-
- = ns
= Tun u Matepuai npo [ IpoxnanouHbIi R —_ ioc xasnenue [q] IIUEHT 00a- | Iynb cxxarus E,
§ KJ1aJIK1 KO3 GUITUEHT, M MITa e MITa ' K MIla
o
=
CriupanabHO-HaBUTAs C 3 69 - - -
5
=1 I\
Fl o
< § Jlucr
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}HeHTOﬁ U3 HepaKaBeroLen ‘
cTanu

lupuna, ucriosib3yemas AJ1st onpeeseHus: 6a30BoH KOHTAKTHOM NIMPHHBI IIPOKIIAIKK Yepe3 by, HA OCHOBaHUU BO3MOXKHOU
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

M= 0G-16 =(203-183)/2 =10 MM
2

ba3oBas koHTakTHas IIrpyUHa MPOKJIAAKU:

by =% =10/2 =5 MM

JlnaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIAKU:
Ecmm bg < 6 MM, G paBHO cpeiHeMy AnaMeTpy KOHTaKTHPYIOIEH TOBEPXHOCTH MTPOKJIA/IKH.

_og +max fB', 8,10
2

lupuna, ucriosp3yemas AJist onpeeseHus 0a30BoH KOHTAKTHOM NIMPHHBI IIPOKJIAIKK Yepe3 by, Ha OCHOBaHUM BO3MOXKHOU
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

=(203 + max{146; 146; 183}) /2 = 193 mMm

G

M= @ =(203-183)/2 =10 MM

ba3zoBas KOHTaKTHas MKUPHUHA TPOKIAIKH:

by =% =10/2 =5Mm

JnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MIPOKIAIKHU:
Eciu by < 6 MM, G paBHO cpetHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {5/, B, 10}
2
D¢ dexTnBHAS KOHTAKTHAS MIUPHHA TPOKIIAIKH:

By $6

3= =(203 + max{146; 146; 183})/2 = 193 mm

€CJIn
b a

b= 3_5.@ ecmn P07 8 ym = mu

Pacuém nazpysox
ITpoekTHast OonTOBAs HArpy3Ka Uil pACYETHBIX YCIOBUH (JIs1 HECAMOYTIIIOTHSIOIIUXCS TPOKIAIO0K):
W,o=0785 G2 p+2.bn-Gomp =0785%193°*1,60+2%5%3,142*193*3%1,69 = 8,014-10* H
BenuunHa pacTaruBaroleil BHEIIHEN CUIIbL:
F, =4800H

CxuMaroIMMu Harpy3KamMu MpeHeOperarT, U B 3TOM ciiydae F nmpupaBHUBaETCS HYIIO.
Bremumnii n3ru0aromimnii MOMEHT:

M =3394Hwu

W, =mb Gy =3142*5%193%69 =2,092-10° H

OO6mmas pacueTHas IO b CEUSHUS OOITOB:

4. M

W +F, + W
Ap = max - —F | = max/(8,014-10 + 4800 + 4 * 3394/ 193) / 147,2; 2,092-10° / 147,2] = 0,001421 m*
a a
h b

=}

JuameTtp cedenus 6onTa (IIMIIBKK) C YIETOM KOPPO3UH:

o =24 Mm

[Tnomans ceuenus 6onta (MMIBKN) (TI0 BHYTPEHHEMY IMaMETpPy Pe3bObl C Y4€TOM KOPPO3UH):

fs =0,324:10° m?

[I1omans momepeyHOro cedeHus OOITOB IO BHYTPEHHEMY JHAMETPY Pe3bOBI I MUHUMAJIBHOMY JHAMETPY CTEPKHS:

JIuct
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Ay =n-f, =8%032410° =0,002592 m*

Pacuém o6onmos(uununex):

YcnoBre NpoOYHOCTH OOJITOB!

A, <A,

0,001421 M® < 0,002592 m?
YciaoBue MPOYHOCTHU BBINIOJTHEHO

Pacuém nanpsascenuii nepsozo ranuya:
PaBHoJelCcTBYIONIAs NaBICHUS Ha BHYTPEHHEH IIOBEPXHOCTH (hIaHIa:

Hp =0785-B% p =0785* 1487169 =2,905-10° H
[Treqo MomerTa 171st crtbl Hp (pIaHIsl HHTETPATBbHOTO THIIA, WIIH IPYTHE, PACCYUTHIBACMBIC aHATIOTHIHO):

hp = C-B-81 -(50-148-19)/2 =415 mm

PaBHonelcTBYIOIIAS AABIECHUS:

H=0785G% p =0785+193*169 =4,941-10" H

Paznnma Mexxy o01iei paBHOIEHCTBYIOMICH TaBICHUS M PaBHOACHUCTBYIOIICH Ha BHYTPEHHEH MOBEPXHOCTH (hIaHMIA:
Hyp=H-Hp =49%110° -290510' =2,035-10* H

PagnansHOE paccTosiHNE OT PEaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hy = — =(250-193)/2 = 28,5 Mmm

[Tneyvo nnst Harpy3ku Hy (MHTerpansHble (iaHIbl, a TAaKKe HHbIE, PACCUNTHIBAEMbIC aHATOTUYHO):

1{2-E
hy=—

21 2
Harpyska Ha npoknaaky (pa3HUIa MeXIy IPOEKTHOH O0NTOBOH Harpy3KOH M paBHOJACHCTBYIOIIECH AaBICHU), B PacuéT-

HBIX:

+h,:-,} =1/2 * [(250 — 148) / 2 + 28,5] = 39,75 MM

«
g
s Hy=W,-H =801410' -4941-10' =3,073-10° H
i BonToBoii MHTEpBAI:
3
=
E( BS=£ =3,142*250/8 = 98,17 mMm

f1
= HomunanbsHelil quametp 6onra:
= a=dy =24mm
L% Koadduument 6oxroBoro nHTEpBaa:
2
< Bop = maxil; Bs =max{1; (98,17 / (2 * 24 + 25))¥%} = 1,16
= 2-at+t
=
ol
2 X, = B =19/65 =2,923
g %
= Koadpduument
=
3 —(148 * -
2 h, = g g, =(148 6,5 =31,02 Mmm

h
< Ay =— =31,25/31,02 = 1,008
s h,
L;I Koaddunment nanpsoxennii (Tabauma 4.16.5):
5 F=0,6977
= PacueTHbIe KO PUITHEHTHI:
g F

g = . =0,6977 /31,02 =0,02249 1/mm
a
5
=1 N
™

<! § Jluct
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K - g =300/ 148 =2,027
2
T= K~ -(+8.55246 -;g K-l = (2,027% * (1 + 8.55246*1g 2,027) — 1)/ ( (1.0472 + 1.9448 * 2,027%) * (2,027 — 1)) = 1,497
(1.0472 +1 9448 K.y (K -1)
2
U= K7 +8 55246 1gK) -1 = (2,027%* (1 + 8.55246 * Ig 2,027) — 1) / (1.36136 * (2,027>— 1) * (2,027 — 1)) = 3,196

1 36136 -(Kz -1 K-
Koa¢pduument nanpspxennit (Tabmuma 4.16.5):

V =0,08420

KoadpduumenT d mis nHTErpanbHEIX (QIIAHIIEB:

a=2 h, g3 =3196/0,08420 * 31,02 * 6,5° =0,4974-10" M
v
te+l  t?

L= +-— =(25*0,02249 + 1)/ 1,497 + 25°/ 0,4974-10"* = 1,358

d
MoMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYJIKOH):

2
I= 00574 L g5 -he B _ 08741358 %65%31,020%148/008420 = 0,2734-10° m*

K
Guyg=05(gy+g;)  =05*65+19) =12,75 mm
A =035-[A-B) =0.5* (300 — 148) =76 MM
=
Tax xak t_GWg,
Ay =Ay =76 MM
By = =25 MM
4 -6
< 1 E 1 |B =(76* 25%) * [1/3-0.21* (25/76) * (1 — =0,3139-10
= K ={ﬁ -133)- _-0.21-[_3]- 1-_{_3} . p 4
< LR LR 1/12* {25176
& 3 ' 12 &, (2517611 M
S
) _
E Cp=h = 31,25 mm
=
é DDG = G’wg = 12,75 MM
4 _ 3
- =(31,25* 12,75%) * [1/3 - — 108
¥ Kep = Cc Dio) ! yps.|Bee| ;-1 |Dps 1.05* (12,75 / 31,25) * (1 - (-0,6154-10
2 3 o 192 | ¢, 1/192 * {12,75 / 31,25))] )M
2 ITonspHbIi MOMEHT cedeHus (aHna (MHTerpajgbHbIe (IaHIbl, IUIOCKHE (IIaHIBI C BTYIKOMN):
)
= lp =K g +Kop =0313910° + (0,615410°) =0,3077-10° w*
- KommoHeHT IpoeKTHOro MOMeHTa Ha (hJIaHIe, KaK pe3ysbTarT AeHCTBUS BHEITHETO H3THOAIOIEero MOMEHTA H/HITH OCEBOH
= CHJTBI:
z
= M 4 I [ hy }r B ot = 4*3394* [0,2734-10° / (0.3846 * 0,3077-10° + 0,2734-10° =2554 H
: o = FLES ’ A HD *[41,5/ (250 — 2 * 41,5)] + 4800 * 41,5
3 038346 I +1||C-2 1y N[4S/ ) M
M Koadduurent momenTa 11 pacyera CBOOOIHBIX KOJIEII:
< FS =1
§ Wzrubaromuiit MOMEHT B pacYETHBIX YCIOBHSX (BHYTpEHHEE JIaBICHHE):
= — 4 4 4 -
=|((2,905-10* * 41,5 + 2,035-10* * 39,75 + 3,073-10 =5906 H
g MD=||1|IHD'hD+HT'hT +H|3.'h|3.)'Els|: +MDEJ'FS *285) * 1,16 + 2554) * 1| M
= Koadpdrnument nanpsoxennit (Tabmwma 4.16.5):
o
= f=1
[IpononbHBIE HANPSHKEHUS BO BTYJIKE, B PACYETHBIX YCIOBHUSX:
5
ol <
Fl o
- b Jlucr
o
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. £-M,
HTT 1 _
L-gi B
Ycnosue Npo4HOCTH:
Spfminfl 5.3, .258 |

=1*5906/ (1,358 * 19°* 148) = 81,4 MIla

minfl 53 ,2.5-8,,] =min{15~1339;25*160} =200,8 MIla
81,4 MIla < 200,8 MIla, YcjoBue MpOYHOCTH BHINOJHEHO
PaauansHble HaNpsDKEHUS BO (biaHIe, pacyéTHbIC YCIOBUSL:

(133 t-e+1)-BM,
SR = L 5 B =(1.33*25*0,02249 + 1) * 5906 / (1,358 * 252 * 148) = 82,18 MIla
Ycnosre Npo4HOCTH:
dp =8
82,18 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BBHITIOJTHEHO

K? 1gK

i =;- 066545 +5 7168 -
E-1 ES-1

]
5o K*+1 = (2,027 + 1)/ (2,0272 - 1)

KacarenbHble HanpshkeHust BO (hiiaHIe, pacyéTHBIE YCIOBUSL:

¥ -
Ar = 2 ED - Z-3g =2908*5906/ (25°* 148) — 1,643 * 82,18 = 50,65 MIla
t_ .
YcnoBue NpoyHOCTH:
Sp S8

50,65 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO

SHHER -~ (s14+8218)/2 = 81,79 MITa

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

2
YcnoBue npoyHOCTH:

Sg+a
ZHIUR ca.
81,79 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJHEHO

SE+ST  _(814+5065)/2 = 66,02 MITa
2
YcnoBue NpoyHOCTH:

ﬂqﬁ

66,02 MIla < 133,9 MIla, ¥Yc/i0BHe MPOYHOCTH BbINOJHEHO
BbonroBas Harpyska B yCIOBUSIX MOHTaXKa!

W,

L = [@] 3y = (0001421 +0,002592) /2% 147,2 = 2,954:10° H

M3rubaroniyii MOMEHT B YCIIOBHSIX MOHTaXxa (BHyTpEHHEE J1aBIICHHUE):

W o =) .

M. = _E |: G:I Bop F; 2,954-10° * (250 -193)* 1,16 *1/2 = 9762 H ™
£ 2

HpOﬂOJ’ILHLIC HaIIpsPKEHUA BO BTYJIKC, B YCJIOBUAX MOHTA)XKa:

£,

H=——
L-gi B
YcnoBue NpoyHOCTH:

Sy <min{l. 5 8g ;25 Sy )

=1*9762/ (1,358 * 197 * 148) = 134,5 MIla

min{l 58125 8] =min{L5*1527; 25* 184} =229,1 MITa

134,5 MIla < 229,1 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

] =1/(2,027 — 1) * (0.66845 + 5.7169 * 2,0272 * Ig 2,027 / (2,027% - 1))

=2,908

=1,643
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PaL[I/IaHLHLIe HaIlps>)KEHUs BO (bHaHIIC, YCJIOBUSA MOHTAXKa:

[133-t-e+1)- M,
Sp = - = (1.33 * 25 * 0,02249 + 1) * 9762 / (1,358 * 252 * 148) = 135,8 MIla
L-t*-B
YcnoBue npoyHOCTH:
Sp =5y
135,8 MIla < 152,7 MIla, ¥YcjioBHe NPOYHOCTH BBINOJTHEHO
KacaTenpHble HaNpsDKeHUS BO (IIaHIe, YCIOBHS MOHTAaXa!

¥
dr = 7 E_ Z-3g =2908*9762/ (252 * 148) — 1,643 * 135,8 = 83,72 MIla
t*-B
Ycnosre Npo4YHOCTH:
Sp =5

83,72 MIla < 152,7 Mlla, YcjioBHe IPOYHOCTH BHITIOJTHEHO

ag +Hig

2
YcnoBue npoyHOCTH:

=(1345+1358)/2 =135,2 MIla

3 b= +3 B
—— i3
135,2 MIla £ 152,7 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO

Sg+ir

2
YcnoBue npoyHOCTH:

=(134,5+83,72)/2 =109,1 MIla

mqsfg

109,1 MIla < 152,7 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BBINOJIHEHO

Kecmkocmo pranya

- JUIsl paC4ETHBIX yCIIOBUM:

Koa¢pduumeHT xecTKOCTH U1l MHHTErPaNIbHBIX (JIaHIIEeB:

KR =0.3

ITokasaresp xecTKoCTH (rania (MHTerpaibHbIe (IIaHIBI, PACUETHBIC YCIOBHS):
J2.14-W M,

I= 2 = (52.14 * 0,08420 * 5906) / (1,358 * 1,973-10° * 6,5°* 0,3 * 31,02) = 0,2461

L Ey -2y Kg-h,

YcnoBue KECTKOCTHU:

J.<1.0

0,2461<1.0

YcaoBue KECTKOCTH BbINIOJHEHO

- 17151 YCJIOBUM MOHTaxa:

IMTokazarenp xecTKOCTH (utania (MHTErpaibHbIC (IIAHIIBI, YCIOBHSI MOHTAXA):

52.14-% M

I= z
L-Eyz-g0-Kgr-h,

YCHOBI/IC KECTKOCTH.

J.<1.0

0,4014<1.0

YciaoBue KECTKOCTH BBINMOJHEHO

= (52.14 * 0,08420 * 9762) / (1,358 * 2-10° *6,5** 0,3 * 31,02) = 0,4014

Pacuém nanpsasycenuii 6mopozo ¢nanya:

ITapameTpsl IepBOro U BTOPOro (IaHLEB MOJHOCTBIO COBIAIAIOT, PACUET BTOPOro uiaHIa He MPOBOAUTCS
YciaoBue NPOYHOCTH BHITIOJIHEHO

Kecmxocmo ghranuya

E-14.00.00.000 PP
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ITapameTpnl epBOro ¥ BTOPOro (IaHLeB MOJHOCTBIO COBNAIAIOT, PACYET BTOPOro ¢uiaHIa He MPOBOAUTCS

Juct
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daannesoe coequuenue DN100

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenne:
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:
JlnvHa [MITHHIPUYECKON YacTH BTYJIKH, N
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

Itynep B DN100
12X18H10T
12X18H10T
230 mm

23 MM

1 MM

0 MM

96 MM

27,5 Mm

9,5 mm

7 MM

18 MM

5 MM

12X18H10T
12X18H10T
230 mm

23 MM

Wzmj} Jluct
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CymMma npubaBoK, c: 1 MM

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 96 MM
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 27,5 Mmm
JnviHa MMIHHAPHYECKON YacTh BTYJKH, Ng: 9,5 MM

TonmuHa MUITHHAPAYECKON JaCTH BTYJIKH, Zo: [ MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 18 MM
Panunyc nepexona, r: 5 mMm
Hnuabku:

Marepnan: 37X12H8I'SM Db
Hapyx#sriii auamerp, dp: 20 MM
KomnnuecTBo, n: 8

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKkiIaaKku: CnupanbHO-HaBUTAsl C JIEHTON U3 HEPXKABEIOLIEH cTanu
Tommuna, h,: 3,2 MM

Hapyxnsbiii tuametp, OG: 149 mm

Buyrtpennuii muamerp, IG: 129 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe pacTsaruparoiiee ycunue, F: 3200 H
PacuérHerii usrubaronmii MoMeHnt, M: 1556 H m

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,601 MIla
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)

Jomyckaemsbie HanpspkeHUs st Mateprana 37X 12H8'8M®Db npu remmniepatype T = 170 °C (pac4€THbIe YCIOBHSA):

Sy=min{Re® / N0, R’ / Ngzo; Re / N1; Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 4)=  147,2 MIla
Monyss nmpogonsHO# ynpyroctu A Matepuana 37X12H8I'8M®PB npu temnepatype T = 170 °C:

Es= 2,062:10° MIla
Koapduument nuneitnoro paciupenus uist marepuana 37X12H8'8M @B npu temnepatype T = 170 °C:

as= 0,1737-10* °C
Jonyckaemble Hanpspkenus U1 Matepuana 37X12H8I'SM®b npu remneparype T = 20 °C (pacuérHble ycaoBusi):

S.=min{Re2 / nrzg; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npogonsHoi ynpyroctu juist Mmarepuana 37X 12HEI'8M®b npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexrcnozo rnemenma aanya 1 IlImyuyep B DN100
Jonyckaembie Hanpspkenus uis Matepruana 12X 18H10T npu temmnepatype T = 200 °C (pacuéTHbie yCIOBUS):

Sno1= 132,8 MIla
Jonyckaemble Hanpspkenns 111 Marepuana 12X18H10T npu Temneparype T = 20 °C (pacuéTHble yCIOBHS):

Sp= 152,7 MTTa
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Jlonyckaembie Hanpspkenus uis Mateprana 12X18H10T npu temmepatype T = 192 °C (pacuéTHbie yCIIOBUA):

Snoz= 131,7 MIla
Jomyckaemsie HanpspkeHus 1yt Mateprana 12X 18H10T mpu remnepatype T = 20 °C (pacuérHbIe ycIoBuUsA):

Snez= 150,3 MITa

Ceoiicmea mamepuana aranya (koavya) 1
Jomyckaemsle HanpspkeHust 1yig Matepuana 12X 18H10T mpu temnepatype T = 192 °C (pacuérHble ycioBus):

Sf01: 133,9 MlIla
Momyns npononbHO# ynpyroctu st Matepuana 12X 18H10T npu remnepatype T = 192 °C:

E;= 1,973-10° Mlla
Koa¢pduuument muneitnoro pacmupenus 1uist matepuana 12X18H10T npu Temneparype T = 192 °C:

o= 0,1697-10™ °C
Jomyckaemsle HanpspkeHust 1uig Matepuana 12X 18H10T mpu remnepatype T = 20 °C (pacy€THble yCIOBUS):

Sq= 152,7 MIla
Mopayns npononsHo#l ynpyroctu ais marepuana 12X18H10T npu remneparype T =20 °C:

E®,= 2:10° MIla

Ceoiicmea mamepuana aanya (koavua) 2
Jonyckaembie Hanpsbkenus uig Matepuana 12X18H10T npu temnepatype T = 192 °C (pacuétHbie ycIoBus):

Stoz= 133,9 MIla
Mopayns npononsHo#l ynpyroctu ans marepuana 12X18H10T npu temneparype T =192 °C:

E,= 1,973-10° MIla

Koadpduument nunetinoro pacmmpenus st Matepuana 12X18H10T npu temmeparype T = 192 °C:

a,= 0,1697-10™ °C

Jonyckaembie Hanpspkenus 1uig Matepuana 12X18H10T npu temnepatype T = 20 °C (pacu€THble YCIOBUSA):

2 Sg2= 152,7 MIla
s Monyne npomonsHON ynpyroctu A marepuana 12X18H10T npu remneparype T = 20 °C:
= E?= 2:10° Mlla
5
=
5t Pacuémmuvie napamempeul nepgozo paanya:
= Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
- E=B+2.¢c =96+2*1 =98 MM
Lé JuameTp BTYJIKH C y4eTOM KOppo3uH (1is (DIaHIEB, IIPUBAPHBIX BCTHIK):
g gEn =8p-° =7-1 =6MM
o Bonpmmuii quaMeTp KOHUYECKON BTYJIKH C Y4€TOM KOPPO3HU:
T
~ g1=g;-¢ =18-1 =17 MM
<! Tonmmua ¢naHna, ¢ y4eToM KOppO3nu:
Eﬁ t=t-g; =23-0 =23 MM
=
§ Pacuémmnvie napamempol émopozo granya:
A ITapameTpsl HepBOro U BTOPOro (ianues NOJITHOCTHIO COBNANAAIOT, PACYET BTOPOro (hJIaHIa He POBOAUTCS
<
§ Xapaxkmepucmuku npokiaoxku:
i Koadpdu- YcoBHBIH MO-
) . /laBneHue lomyckaemoe yieinb-
- = ns
= Tun u Matepuai npo [ IpoxnanouHbIi R —_ ioc xasnenue [q] IIUEHT 00a- | Iynb cxxarus E,
§ KJ1aJIK1 KO3 GUITUEHT, M MITa e MITa ' K MIla
o
=
CriupanabHO-HaBUTAs C 3 69 - - -
5
=1 I\
Fl o
< § Jlucr
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€HTOU U3 HeprKaBeroleh
TN

lupuna, ucriosib3yemas AJ1st onpeeeHus 6a30BoH KOHTAKTHOM NIMPHHBI IPOKIIAIKK Yepe3 by, Ha OCHOBaHUM BO3MOXKHOU
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

M= oG -6 =(149-129)/2 =10 MM
4

ba3oBas koHTakTHas INrpUHA MPOKIIAAKU:

by =% =10/2 =5 MM

JlnaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIAKU:
Ecmu by < 6 MM, G paBHO cpetHEMY AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIA/IKH.

_og +max fB', 8,10
2

lupuna, ucriosb3yemas AJist onpeaesieHus 0a30B0OH KOHTAKTHON ITHUPHHBI TIPOKJIa KU Yepe3 by, Ha OCHOBaHUU BO3MOYKHOU
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

=(149 + max{96; 96; 129}) /2 = 139 Mm

G

M= @ =(149-129)/2 =10 MM

ba3oBas KOHTaKTHas MMPHHA TPOKIATKY:

by =% =10/2 =5Mm

JnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MIPOKIAIKHU:
Eciu bg < 6 MM, G paBHO cpetHEMY AMaMeTpy KOHTaKTHPYIOIIEH HOBEPXHOCTH MPOKIIAIKH.

0G +max {5/, B, 10}

3= =(149 + max{96; 96; 129})/2 = 139 mm
2

D¢ dexTnBHAS KOHTAKTHAS MIUPHHA TPOKIIAIKH:
s by, eciu by < 6 MM
< h= b > B =5 MM
N ecim -0 MM
o 25,y
[}
=
= o
= Pacuém Hazpy30K
= ITpoexTHas 6GonToBast HArpy3Ka I PACYETHBIX YCIOBHM (JUISI HECAMOYTIIIOTHSIOINXCS MPOKIAIOK):
= W,o=0785G2 p+2b-m-G.m.p =0785*130°*1601 +2*5*3,142*139*3* 1601 =4,526-10° H
=4 BenuunHa pacTaruBaroleil BHEIIHEN CUIIbL:
=4
< F, =3200H
ﬁ CXUMAIONTIMU Harpy3KaMu IpeHeOperaroT, 1 B 3TOM ciiydae Fa mpupaBHUBaeTCS HYIIIO.
= BrenHuit u3rubaroniuit MOMEHT:
< Mg = 1556 H m
=

= * E * —_ 5
3 Wy =n-h-G-y =3142%5%139*69 =1,507-10° H
s OO6mmas pacueTHas IO b CEUSHUS OOITOB:
8
M 4.Td
W,o+F, + E W

o Ap = max - —Z | = max/(4,526:10 + 3200 + 4 * 1556 / 139) / 147,2; 1,507-10° 1 147,2] = 0,001023 m?
S S1:n:n Shg
=¢
=
3 Junametp ceueHust 60iTa (IIMIIBKN) C YIETOM KOPPO3HH:
E dpe =20 Mm
) [Tnomans ceuenus 6onta (MMIBEKN) (TI0 BHYTPEHHEMY IMaMETpPy PE3bObI ¢ Y4€TOM KOPPO3UH):
= .

fs =0,225:10° M°

- [I1omans momepeyHoro cedeHust O0ITOB 10 BHYTPEHHEMY TUAMETPY pe3b0bI MM MUHUMAIFHOMY JUAMETPy CTEPIKHS:

=
ol =
o E32)
< § Jucr
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Ay =n-f, =8%022510° =0,001800 m*

Pacuém o6onmos(uununex):

YcnoBre NpoOYHOCTH OOJITOB:

A, <A,

0,001023 M < 0,001800 m?
YciaoBue MPOYHOCTHU BBINIOJTHEHO

Pacuém nanpasncenuii nepeozo ¢nanya:
PaBHO}IeﬁCTByIOIlIaH JAaBJICHUA Ha BHyTpeHHeﬁ TOBEPXHOCTHU (bnaHua:

Hp =0785-B% p =0785*082* 1601 =1,207-10* H
[Treqo MomerTa 171st crtbl Hp (pIaHIsl HHTETPAIbHOTO THITA, WIIH IPYTHE, PACCYUTHIBACMBIC aHAJIOTHYIHO):

hp = C-B-81 —(100-98-17)/2 = 37,5 Mm

PaBHonelcTBYIOIIAS AABIECHUS:

H=0785 G p =0785*139"*1601 =2428-10° H

Paznnma Mexy oOriei paBHOIEHCTBYIOIICH TaBICHAS U paBHOACHWCTBYIONICH HAa BHYTPESHHEN TOBEPXHOCTH (hIaHIa:
Hyp=H-Hp =242810° - 120710 = 1,221-10* H

PagmansHOE paccTosTHHE OT peakIuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:

C-G

hy = — =(190-139)/2 = 25,5 Mmm

[Tneyo ans Harpy3ku Hy (MHTerpanbHble (iaHIbl, a TaKkKe HHbIE, PACCUNTHIBAEMbIC aHATOTUYHO):

1{2-E
hy=—

21 2
Harpyska Ha npoknaaky (pa3HUIa MeXIy IPOEKTHOH O0NTOBOH Harpy3KOH M paBHOJACHCTBYIOIIECH AaBICHU), B PacuéT-

HBIX:

+hﬁ} =1/2* [(190 - 98) / 2 + 25,5] = 35,75 MM

«
g
s Hy=W,-H =452610'-242810' =2,097-10° H
i BonToBoii MHTEpBAI:
3
=
E( BS:ﬂ =3,142%190/8 = 74,61 MM

f1
= HomunanbsHelil quametp 6onra:
= a=dy =20 MM
L% Koadduument 6oxroBoro nHTEpBaa:
Z. _ . Eg - . * 12y —
o Bop = max4l; =max{1; (74,61 / (2 * 20 + 23))**} =1,088
= 2-at+t
=
ol
= Xg=i =17/6 =2,833
= Bo
= Koadpduument
=
3 —(98 * -
2 h, = g g, =98 6)2 =24,25 MM

h
o Hp=— =275/24,25 =1,134
s h,
L;I Koaddunment nanpsoxennii (Tabauma 4.16.5):
5 F=0,6814
= PacueTHbIe KO PUITHEHTHI:
g F

g = h_ =0,6814 /24,25 =0,02810 1/mm
a
5
=1 N
™

< § Jlucr
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K=E =230/98 = 2,347
B

K2 (148552496 - 1gK) -1

= (2,347% * (1 + 8.55246*1g 2,347) — 1)/ ( (1.0472 + 1.9448 * 2,347%) * (2,347 - 1)) = 1,387
(1.0472 +1 5448 -sz (K-

T=

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koa¢pduunent nanpspkennit (Tabnuma 4.16.5):

u = (2,3472* (1 + 8.55246 * 19 2,347) - 1) / (1.36136 * (2,3472— 1) * (2,347 - 1)) = 2,657

V =0,08034
KoadpduumenT d mis nHTErpanbHEIX (QIIAHIIEB:
a=2 h, g3 =2657/0,08034* 24,25 * §° =0,2887-10" M®
v
te+l  t?
L= +-— =(23*0,02810 + 1) /1,387 +23°/0,2887-10"* = 1,609
d

MoOMEeHT nHepuuu ceueHus QIiaHna npy u3ruode (MHTerpaibHbe (GIaHbl ¢ BTYIKON):

2
I= 00574 L g5 -ho B~ 0874+1600%6%2425%98/0,08034 = 0,1497-10° m*

V
Gz = 0.5 (gg +g1) =05* (6 + 17) =11,5mm
A =035-[A-B) =0.5* (230 - 98) = 66 MM
=
Taxk xak t_GWg,
Ay =Ay =66 MM
Bg = =23 MM
4 -6
< N EB] 1 {BB} =(66 * 23°) * [L/3— 0.21 * (23 / 66) * (1 - =0,209-10
= Kap=lt, Ballo-021 | 22| [1-— 425 a 4
s AR 4 DR 1/12 * {23166
1 [ ) 3 [HE 12 H‘A { } )] M
=
35 _
E Cp=h = 27,5 MM
=
é Do =ng =11,5mm
4
: 1 D 1 D =(27,5*11,5%) * [1/3-1.05* (11,5/27,5) * (1 - = (-0,442:10°®
5 K =(c D} ) —-105-[—“’]- 1——{—“} D {11 / e 4’
QS CI Ui : 1/192 * {11,5/ 27,5
2 3 . 192 | C, { Pl ) M
2 [MonspHbIif MOMEHT ceueHus uanna (MHTerpaibHble (QIaHpbl, IIocKkue (GIaHIpbl ¢ BTYIKOI):
)
= Ip =K a5 +Kop =020910° + (0442:10°) =0,2046:10° m*
o KoMmnonent IIPOCKTHOI'0O MOMCEHTA Ha (I)naHue, KaK pe3yiibTaT ,Z[GI\/‘ICTBI/I}I BHEHIHETO I/IBFI/I6aIOH.[€FO MOMEHTA W/WIIA OCEBOM
Z CHUJIBI:
2
= I hy =4* 1556 * [0,1497-10° | (0.3846 * 0,2046-10° + 0,1497-10°® =1450 H
5 M, =4 Mg o3 11| |02 g +Fy hp y1«[375/(190-2%37,5)] + 3200 % 375 M
i P
o0}
M Koadduurent momenTa 11 pacdera CBOOOAHBIX KOJIEIL:
S Fg =1
§ Wzrubaromuiit MOMEHT B pacYETHBIX YCIOBHSX (BHYTpEHHEE JIaBICHHE):
= _ 4 4 4 -
=|((1,207-10* * 37,5 + 1,221-10" * 35,75 + 2,097-10 =3000H
g M, =[[[Hp -hp +Hy -hy +He -hg)-Bae +Ma, ) Fs| w55 1,088+ 1450) * 1] M
= Koadpdrnument nanpsoxennit (Tabmwma 4.16.5):
o
= f=1
HpOﬂOJ’ILHLIe HaIlps’)KEHUA BO BTYJIKC, B paC‘IéTHBIX YCJIOBUSX:
=
=] B
Bl
< § Juct
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. £-M,
HTT 1 _
L-gi B
Ycnosue Npo4HOCTH:
Spfminfl 5.3, .258 |

=1*3000/ (1,609 * 17> * 98) = 65,84 MIla

minfl 58, 258, | =min{l.5*1339;25*1328} = 200,8 MIla
65,84 MIla < 200,8 MIla, Yci10BHe NPOYHOCTH BBHINOJIHEHO
PanmanpHble HaNpsDKEHUS BO (iiaHIe, pacuéTHHIE YCIOBHS:

(133 t-e+1)-BM,
dp = L 5 B =(1.33 * 23 *0,02810 + 1) * 3000 / (1,609 * 232 * 98) = 66,89 MIla
Ycnosre Npo4HOCTH:
S S8
66,89 MIla < 133,9 MIla, Yci10BHe NPOYHOCTH BBHINOJIHEHO

K? 1gK

i =;- 066545 +5 7168 -
E-1 ES-1

2
5o KE*+1 = (2,3472+ 1)/ (2,347~ 1)

KacarenbHble HanpshkeHust BO (hiiaHIe, pacyéTHBIE YCIOBUSL:

¥ -
dr = 2 BD - Z- 35 =2,418*3000/ (23%*98) 1,444 * 66,89 = 43,34 MIla
t_ .
YcnoBue NpoyHOCTH:
Sp S8

43,34 MIla < 133,9 Mlla, ¥YcioBHE NPOYHOCTH BBHITIOJTHEHO

SH SR - (6584 +6689)/2 = 66,36 MITa

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

2
YcnoBue npoyHOCTH:

Ag+a
ZHIUR ca.
66,36 MIla < 133,9 MIla, ¥Yc/ioBUe MPOYHOCTH BHINOJHEHO

Sg+ir

2
YcnoBue NpoyHOCTH:

= (65,84 + 43,34)/ 2 = 54,59 MIla

ﬂqﬁ

54,59 MIla < 133,9 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
BbonroBas Harpyska B yCIOBUSIX MOHTaXKa!

W,

. = [@] Hpg = (0,001023 +0,001800) / 2 * 147,2 =2,078-10° H

M3rubaroniyii MOMEHT B YCIIOBHSIX MOHTaxa (BHyTpEHHEE TaBIICHHUE):

W o =) .

M. = _E |: G:I Bop F; 2,07810° * (190 —139) * 1,088 *1/2 = 5767 Hwm
£ 2

HpOﬂOJ’ILHLIC HaIMps’)KEHUA BO BTYJIKC, B YCJIOBUAX MOHTAKa:

£,

H=——
L-gi B
YcnoBue NpoyHOCTH:

Sy <min{l. 5 8g ;25 Sy )

=1*5767/ (1,609 * 17°*98) = 126,6 MIla

mjn{l Sl ssng} =min{1.5* 152,7; 25* 152,7} = 229,1 MIla

126,6 MIla < 229,1 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

] =1/(2,347 — 1) * (0.66845 + 5.7169 * 2,3472 * Ig 2,347 / (2,347% - 1))

=2,418

= 1,444
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

PaL[I/IaHLHLIe HaIlps>)KEHUs BO (bHaHIIC, YCJIOBUSA MOHTAXKa:

[133-t-e+1)- M,
Sp = - =(1.33* 23 *0,02810 + 1) * 5767 / (1,609 * 232* 98) = 128,6 MIla
L.t B
YcnoBue npoyHOCTH:
by = ng
128,6 MIla < 152,7 MIla, YcjoBue NpOYHOCTH BHINOJHEHO
KacarenbHble HanpspKeHUs BO (IIaHIe, YCIOBHS MOHTaXa!

¥
dr = 7 E_ Z-3g =2418*5767/ (232*98)—1,444*128,6 = 83,32 MIla
t*-B
Ycnosre Npo4YHOCTH:
Sp =5

83,32 MIla < 152,7 Mlla, YcjioBHe IPOYHOCTH BbITIOJTHEHO

ag +Hig

2
YcnoBue npoyHOCTH:

=(126,6 + 128,6) /2 = 127,6 MIla

3 b= +3 B
—— i3
127,6 MIla < 152,7 MIla, YcioBue NpOYHOCTH BHINOJIHEHO

Sg+ir

2
YcnoBue npoyHOCTH:

=(126,6 +83,32)/2 =104,9 MIla

mqsfg

104,9 MIla < 152,7 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BBINOJIHEHO

Kecmkocmo pranya

- JUIsl paC4ETHBIX yCIIOBUM:

Koa¢pduumeHT xecTKOCTH U1l HHTETPaNIbHBIX (JIaHIIEB!

KR =0.3

ITokasaresp xecTKoCTH (rania (MHTerpaibHbIe (IIaHIBI, PACUETHBIC YCIOBHS):
J2.14-W M,

I= 2 = (52.14 * 0,08034 * 3000) / (1,609 * 1,973-10° * 6°* 0,3 * 24,25) =(,1512

L Ey -2y Kg-h,

YcnoBue KECTKOCTHU:

J.<1.0

0,1512<1.0

YcaoBue KECTKOCTH BbINIOJHEHO

- 17151 YCJIOBUM MOHTaxa:

IMTokazarenp xecTKOCTH (utania (MHTErpaibHbIC (IIAHIIBI, YCIOBHSI MOHTAXA):

52.14-% M

I= z
L-Eyz-g0-Kgr-h,

YCHOBI/IC KECTKOCTH.

J.<1.0

0,2867<1.0

YciaoBue KECTKOCTH BBINMOJHEHO

= (52.14 * 0,08034 * 5767) / (1,609 * 2-10° * 62 * 0,3 * 24,25) = 0,2867

Pacuém nanpsascenuii 6mopozo ¢nanya:

ITapameTpsl IepBOro U BTOPOro (IaHLEB MOJHOCTBIO COBIAIAIOT, PACUET BTOPOro uiaHIa He MPOBOAUTCS
YciaoBue NPOYHOCTH BHINIOJIHEHO

Kecmxocmo ghranuya
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

ITapameTpnl epBOro ¥ BTOPOro (IaHLeB MOJHOCTBIO COBNAIAIOT, PACYET BTOPOro ¢uiaHIa He MPOBOAUTCS

Juct

Ne moxym.

Tloam.

Jlata
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

daanneBoe coequuenue DN80

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 60ontoBoit okpyxHocTH, C: 160 MM
Jdannble nepBoro ¢guaHna (Kojabua):

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:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJabua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapyxus1ii anamerp dnanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

tynep JI1 DN80
12X18H10T
12X18H10T
195 mm

21 MM

1 MM

0 MM

80 mm

20 MM

0 MM

16 MM

16 MM

5 MM

12X18H10T
12X18H10T
195 mm

21 MM
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CymMma npubaBoK, c: 1 MM

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 78 MM
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 27,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 6,5 Mm

TonmuHa MUTHHAPHYECKON JaCTH BTYJIKH, Zo: 6 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 17 Mm
Panunyc nepexona, r: 5 mMm
Hnuabku:

Marepnan: 37X12H8I'SM Db
Hapyx#sriii auamerp, dp: 16 MM
KomnnuecTBo, n: 8

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxwusiii nuamerp, OG: 120 mm

Buyrtpennuii nuamerp, IG: 106 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe pacTsaruparoiiee ycunue, F: 2400 H
PacuérHerii usrubaronmii MoMeHnt, M: 848, 5H ™

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,601 MIla
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)

Jomyckaemsbie HanpspkeHUs st Mateprana 37X 12H8I'8M®Db npu remmniepatype T = 170 °C (pac4€THbIe YCIOBHS):

Sy=min{Re® / N0, R’ / Ngzo; Re / N1; Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 4)=  147,2 MIla
Monyse nmpomonsHO# ynpyroctu s Matepuana 37X12H8I'8M®PB npu remnepatype T = 170 °C:

Es= 2,062:10° MIla
Koapduuument nuneitnoro paciupenus uist Marepuana 37X12H8I'8M OB npu temneparype T =170 °C:

as= 0,1737-10* °C
Honyckaemble Hanpspkenus 1 Matepuana 37X12H8I'SM DB npu remmniepatype T = 20 °C (pacuérHble ycaoBusl):

S.=min{Re2 / nrz0; R / Ngoo; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npogonsHoi ynpyroctu juist Mmarepuana 37X 12HEI'8M®b npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexncnozo nemenma aanya 1 IlImyyep J11 DN8O
Jonmyckaembie Hanpspkenus uis Matepuana 12X 18H10T npu temnepatype T = 200 °C (pacuérHbie yCIOBUS):

Sno1= 132,8 MIla
Jonyckaemble Hanpspkenns 1 Marepuana 12X18H10T npu Temneparype T = 20 °C (pacuéTHble yCIIOBHS):

Sp= 152,7 MTTa
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2

Jomyckaemsie HanpspkeHust it marepuaia 12X 18H10T mpu temmepatype T = 192 °C (pacuéTHbie yCIOBHS):

Snoz= 131,7 MIla
JHomyckaemsre HanpspxeHust 1yt Mateprana 12X 18H10T npu remnepatype T = 20 °C (pac4€THBIC YCIOBUS):

Snez= 150,3 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jonyckaemble Hanpspkenust i Matepuana 12X18H10T npu Temneparype T = 192 °C (pacuérHble ycioBus):

Sto1= 133,9 MIla
Momyns npononbHO# ynpyroctu st Matepuana 12X 18H10T npu remnepatype T = 192 °C:

E;= 1,973-10° Mlla
Koa¢pduuument muneitnoro pacmupenus 1uist matepuana 12X18H10T npu Temneparype T = 192 °C:

o= 0,1697-10™ °C
Jomyckaemsle HanpspkeHust 1uig Matepuana 12X 18H10T mpu remnepatype T = 20 °C (pacy€THble yCIOBUS):

Sq= 152,7 MIla
Mopaynbs npononsHo#l ynpyroctu ais marepuana 12X18H10T npu temneparype T =20 °C:

E®,= 2:10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jomyckaemsle HanpspkeHus 11 Matepuana 12X 18H10T mpu temnepatype T = 192 °C (pacuéTHble yCIoBHS):

Stoz= 133,9 MIla
Mopayns npononsHo#l ynpyroctu nis marepuana 12X18H10T npu tremneparype T =192 °C:

E,= 1,973-10° Mlla
Koadpduument nunetinoro pacmmpenus st Matepuana 12X18H10T npu remneparype T = 192 °C:

o= 0,1697-10™ °C
Homnyckaembie Hanpspkenus i Matepuana 12X18H10T npu temnepatype T = 20 °C (pacdy€THble ycioBus):

Sg2= 152,7 MIla
Monyne npomonsHON ynpyroctu A marepuana 12X18H10T npu remneparype T = 20 °C:

E®,= 2:10° MIla

Pacuémmuoie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
BE=B+2-¢ =80+2*1 =82 MM
JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
gp=gp—°¢ =16-1 =15 mm
Bospimmii quamMmeTp KOHNYECKON BTYJIKH C Y4€TOM KOPPO3HH:
g1=g;-¢ =16-1 =15 Mmm
Tonmmua ¢naHna, ¢ y4eToM KOppO3nu:

t=t-g; =21-0 =21 Mm

Pacuémmnvie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
BE=EBE+32.c =78+2*1 =80 MM
JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gp=gp-¢ —6-1 =5MMm
Bonpmmii quaMeTp KOHUYECKON BTYJIKH C Y4€TOM KOPPO3HU:
g1=g;-¢ =17-1 =16 Mmm
TonmuHa ¢naHna, ¢ y4eToM 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 IMUPUHBI MPOKIAAKH!

M= 05 -19 =(120-106)/2 =7 MM
2

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

by =E =7/2 =3,5MMm

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:

o= =(120 + max{80; 78; 106}) /2 =113 mm

N = @ =(120-106)/2 =7 MM

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

by =% =7/2 =3,5MMm

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

s =(120 + max{80; 78; 106}) /2 =113 Mm

h i €Clin MM

b= 25, 'Ibn ecl bﬂ}ﬁ MM

=3,5 Mm

Pacuém nacpyzok

IIpoexTHast GoaTOBas Harpy3Ka IS PACUETHBIX YCIOBHUH (711 HECAMOYTIIIOTHSIOIINXCS POKITAIOK):

W, =07850% p+2-b-m-CG.mp =0785* 113 %1601 +2*35%3142*113*3* 1,601 =2,79810° H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, = 2400 H

CxUMaroIMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM cinydae F mpupaBHUBAETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =8485H M

Wgs =n-b-G.y =3142*35*113*69 =8,573-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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W, +F, +
& = max ;
Shu:u

WES 4 4 32
= max((2,798:10" + 2400 + 4 * 848,5/113) / 147,2; 8,573-10" 1 147,2] = 0,5824:10" M

.

Juamerp ceuenus 6oira (IIMUIBKH) C yYETOM 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 )maMepr CTep)KHSIZ

Ay =n-f, =8%014410° =0,001152 m*

Pacuém o6onmos(uununex):

YcnoBue mpoYHOCTH OOJITOB:

A, <A,

0,5824:10° M* < 0,001152 m*
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TABJICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:

Hp =0785 B p =0785%82°* 1601 = 8449 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

by = C-B-&1 —(160-82-15)/2 =31,5 Mm

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G%.p =0785*118*1601 = 1,605-10" H

Paznna Mexxy o01iei paBHOISHCTBYIOIIEH JaBICHHUS U paBHOACHCTBYIONICH HAa BHYTPEHHEH MOBEPXHOCTH (praHma:
Hy=H-Hj - 1,605-10* —8449 = 7596 H

PagmansHOE paccTosTHHE OT peaKIuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:

C-G

hy = — =(160-113)/2 = 23,5 Mmm

IInewo ans Harpy3ku Hy (MHTErpanbHbIe (IaHIb], a TAaKXKe 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* [(160-82) /2 +23,5] = 31,25 MM

Hy=W,-H =279810' - 1,605:10' =1,193-10* H
BonToBoii unTeppan:

B = % C =3142+160/8 = 62,83 M
n

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Baop = mﬂ{l; Bs } =max{1; (62,83/ (2 * 16 + 21))**} = 1,089
2-a+t

¥_= £l =15/15 =1
[4
o
Koadpurment

JIuct
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h, = fE-gD =(82* 15)** = 35,07 MM

X, = =20/307 =05703
hl:l
Kosddunuunent Hanpsoxenuit (Tabnuna 4.16.5):
F =0,9014
Pacuernpie k03¢ HUITEHTHI:
F
g = . =0,9014/ 35,07 =0,02570 1/mm
a
Ko = 195/82 =2,378
E
2
T= K7-0+825240 1gK)-1 (2,3782 * (1 + 8.55246*Ig 2,378) — 1)/ ( (1.0472 + 1.9448 * 2,378%) * (2,378 — 1)) = 1,377
(10472 +1 9442 K4y (K-
2
7= K d+8.55246 IgK) -1 = (2,3782* (1 +8.55246 * |g 2,378) — 1) / (1.36136 * (2,378°— 1) * (2,378 - 1)) = 2,617

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,551

Koa¢pduument d muis mHTETrpaibHbIX (IIaHIEB:

a=2 h, g2 =2,617/0,551 * 35,07 * 15 =0,3747-10"
v
te+l  t?

L= +—— =(21*0,02570 + 1)/ 1,377 +21%/ 0,3747-10* = 1,366

MoMeHT nHepuuu ceueHus (uiaHna npyu U3rude (MHTerpaibHble (IIaHIbI C BTYIKON):

2
o 00874 L-gg ho B _g0g74% 1,366+ 153507 *82/0551 =0,1402:10° "

«
= K
=
; Guyg=05(gy+g;)  =05*(15+15) =15 MM
= Ap =03 [4-E) =05 * (195 - 82) = 56,5 Mm
g =0
= Taxk xak = we
; Ay =Ay =56,5 MM
¥
= By = =21 MM
2 4
o 311 Eg 1 |Bg =(56,5*21% * [1/3-0.21 * (21/56,5) * (1 - _ 106 4
= K= {4, B3) E-U-El'[a} I_E{H 112 {21156 5] =0,1336-107 ™
ol
2 Cp=h =20 MM
=
) Do =0 =15 MM
= D g
3
A 4
E: 3 ) 1 Dog 1 Dpp =(20 * 15%) * [1/3—1.05 * (15/ 20) * (1 — = (—0,3>057~10'7
) Kep=¥c Dos) 5-1-'3'5' T, ) 1'@' T, 1/192 * {15 / 20}")] ) M
s y y
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
é I, =K g +Kpp =0133610° +(-03057-107) =0,1031-10° m*
E KoMmoHeHT IpoeKTHOro MOMeHTa Ha (hJIaHIe, KaK pe3ysbTar JAeHCTBUS BHEITHETO H3rHOAI0Iero MOMEHTa H/HITH OCEBOM
) CHJIBL:
=
5
ol <
Fl o
- b Jlucr
o
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I h —4xg4g5 10° 1(0.3846 * 0,1031-10° 10°  =9348H
Moe=4'ME'[ :||: o :| 4*848,5* [0,1402-10° [(0.3846 * 0,1031-10° + 0,1402-10

+F, ‘h * * *
0 3246 'Ip +1||Coz B & "D )] *[31,5/(160 — 2 * 31,5)] + 2400 * 31,5 M

Koadduument momeHTa 11 paciera CBOOOTHBIX KOJICII:

F.=1
5
W3rnbaromunii MOMEHT B pac4ETHBIX YCIIOBUSX (BHyTpEHHEE aBICHHE):
= |((8449 * 31,5 + 7596 * 31,25 + 1,193-10* =1788 H
M, =|Hp hp +Hy -hy +Hg hg) B + Mo ) F| w235+ 1,080 + 934.8) * 1 M
Kosodurment nanpspxennii (Tabmuma 4.16.5):
f=1
HpOILOJ’ILHLIe HaIps>KEHUs BO BTYJIKC, B paC‘-IéTHLIX YCJIOBUSX:
f M

H=——5— =1%1788/(1,366 * 15’ *82) = 70,98 MIla
L-gi-B
Ycnosre Npo4YHOCTH:

Spfminfl 53,2538, |

minfl 5-5;,2.5-3, 1 =min{L5*133,9; 25*132,8} = 200,8 MIla

70,98 MIla < 200,8 MIIa, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO
PannanbHble HampshKeHUs! BO (h1aHIle, pacyETHBIC YCIOBHS:

(133 t-e+1)-MM,
dg = - =(1.33*21*0,02570 + 1) * 1788/ (1,366 * 212* 82) = 62,21 MIIa
L-t+“ B
YcnoBue NpoyHOCTH:
dp =34
62,21 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJIHEHO

2
V- b .[0_55345 +5 7169 ng] =1/ (2,378 — 1) * (0.66845 + 5.7169 * 2,3782 * Ig 2,378 / (2,378~ 1)) = 2,381
E-1 K= -1
s 2
s _ET+1 = (2378 + 1)/ (2,378 1) =1,43
N ]
- Ki-1
2 KacatenpHble HanpskeHUS BO (hiIaHIle, pacuéTHBIE yCIOBHUS:
=
E( ¥ 'M-:n
IS S3p = -Z-3p =27381*1788/(212*82)-1,43* 62,21 = 28,82 MIla
2
= t*-B
VYcnoBre IPOYHOCTH:
3 S 28
2 28,82 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BbINOJHEHO
2
< SHYSR - (7098+6221)/2 = 66,6 MITa
é 2
YcnoBue NpoyHOCTH:
% 3 H +3 i
: SHTVR ca
= 66,6 MIla < 133,9 MIla, Yc/i0BHe NIPOYHOCTH BBHINOJIHEHO
=
3
A SHHST - (7008 +28,82)/2 = 49,9 MIla
2
o YcnoBue NpoyHOCTH:
= Sy +3
= 2H T cms
=
) 49,9 MIla < 133,9 MlIla, YcjioBrue NPOYHOCTH BbINOJIHEHO
E[ BonroBas Harpyska B yCIOBHUSX MOHTaXKa!
o
= W, = [ﬂ} By = (0,5824-10° +0,001152) /2* 1472 = 1,277-10° H
2
=
ol <
Fl o
- b Jlucr
| o
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Wzrubaromuii MOMEHT B YCIIOBHSIX MOHTaa (BHYTPEHHEE JaBJICHHUE):
W, [C-G) By F

E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!

=1,277-10° * (160 - 113) * 1,089 *1/2 = 3266 H m

£ M,

=__ ®& =1*3266/(1,366*15°*82) =129,6 MIla
L-giB

Ycnosue npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

rrinfl 55,525 S =min{15*152.7;25%152,7) =229,1 MIla

129,6 MIla < 229,1 MIla, YcjoBue NPOYHOCTH BHINOJTHEHO
PaauanbHble HANPsHKEHUS BO (DaHIle, YCIIOBUSI MOHTaXKA:

[133-t-e+1)-M,
Hg = 3 =(1.33* 21 *0,02570 + 1) * 3266 / (1,366 * 21 * 82) = 113,6 MIla
Lt°-B

YcnoBue npoyHOCTH:
PR S0

113,6 MIla < 152,7 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

¥ M,
Bp=——-Z-8 =2381*3266/(21°*82)-143*1136 = 52,63 MIla
t-B
VYcnosue MIPOYHOCTH:
BT =hg

52,63 MIla < 152,7 MIla, ¥Yc/i0BHe NPOYHOCTH BbINOJIHEHO

SHAER - (1206 +1136)/2 = 121.6 MITa
2
YC.TIOBI/IC HpO‘IHOCTI/I:

Sg+ig
— L3
121,6 MIla < 152,7 MIla, YcioBue NpOYHOCTH BHINOJIHEHO

SEHET - (1006 +5263)/2 = 91,14 MITa
2
YCHOBI/Ie HquHOCTI/I:

Sg it
Ti B

91,14 MIla < 152,7 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- IUIsl pac4ETHBIX YCIIOBHIL:

Koaddunment sxecTkocTn U1 HHTETPAIBHBIX (IIAHIIEB!

Kr=0.3

[Nokazarens xecTKoCTH (uiaHna (MHTETrpajIbHbIE (IIaHIbl, paCYETHBIE YCIOBHS):
52.14-W M,

I= - = (52.14* 0,551 * 1788) / (1,366 * 1,973-10° * 152* 0,3 * 35,07) = 0,08055

L-Ey-gy Kg by

YcnoBue KeCcTKOCTH:

J.<10

0,08055< 1.0

YciaoBHe KECTKOCTH BbINOJTHEHO

- JUISl YCTIOBUH 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
0,1451<1.0
YcioBue KECTKOCTH BHINMOJIHEHO

= (52.14 * 0,551 * 3266) / (1,366 * 2-10° * 15 * 0,3 * 35,07) = (,1451

Pacuém nanpaxcenuii 6mopozo ¢paanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

H, =0785.B* p =0785*80°*1601 =8042 H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp - C-B-2 -(60-80-16)/2 =32 mu

Paznuna Mexxay oO1ieit paBHOJICHCTBYIOIIEH JaBICHUS U paBHOACHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (IaHIa:

Hy=H-Hj - 1,605-10* —8042 = 8003 H
ITneuo AJIsL Harpy3Ku HT (HHTGFpaJ‘IBHBIe (1)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJIOFI/I‘{HO)I

21 2
Koadduument 6oxroBoro nHTEpBaa:

hp = 1 [C B +hc,} =1/2 * [(160 - 80) /2 + 2355] = 31,75 mm

Bgp = max {1; Bs } =max{1; (62,83 / (2 * 16 + 21))"*} = 1,089

2-a+t
X, = Bl =16/5 =32
2o
Koa¢ppuuunent
h, = 5. 20 =80 *5)"2 = 20 Mm
h
iy = h_ =275/20 =1,375

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F =0,6333

PacuerHbie K03 HUIICHTEHI:
F

B = . =0,6333/20 =0,03167 1/mm
[}

Ko = 105/80 = 2,437
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (2,437% * (1 + 8.55246*1g 2,437) — 1)/ ( (1.0472 + 1.9448 * 2,437%) * (2,437 - 1)) = 1,358

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koadpdnument nanpsoxennit (Tabmuma 4.16.5):

[} = (2,437%* (1 + 8.55246 * g 2,437) — 1) / (1.36136 * (2,437 - 1) * (2,437-1)) =2,544

V =0,05680

KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

a=2 h, g3  =2544/0,05680 * 20 * 5* =0,224-10* m®
v

E-14.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

186




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6r.

Iloamnuce 1 narta

uB. Ne no.

19663.4

toe+l  t°

L= +—— =(21*0,03167 + 1) /1,358 +21%/0,224:10* = 1,639
d

MoOMEeHT nHepuuu ceueHus QIiaHna npy u3ruode (MHTerpaisbHbe (GIaHbl ¢ BTYIKON):

2
I= 00574 L g5 -ho B = 0874+1630%5%20+80/0,05680 = 0,1009-10° m*

V
Gug=05(gg+g1]  =05*(E+16) =10,5 Mm
Ap =05 (4-E) =0.5* (195 — 80) =57,5mm
-
Taxk kak t_ng’
A=A =57,5Mm
By = =21 MM
4 6
1 E 1 |B =(57,5*21% *[1/3-0.21 * (21/57,5) * (1 — =0,1367-10
_ sl 15 [|;_ 11 |PFe
Kap= [*é'*ﬁ- EB) 7 0.21 [H] l 1z {H} 1/12 * {21/57,5}%] M
Cp=h = 27,5 MM
DDG = ng =10,5 Mm
4
(C 3 ) 1 Do 1 Do =(27,5* 10,5%) * [1/3 - 1.05 * (10,5 / 27,5) * (1 — = (-0,215-10°
Eep=Cc Dosf|s-100 | — |1~ 1= — 1/192 * {105/ 27.5}] ) M
3 Cp 192 | ¢,

[MonspHelii MOMEHT ceueHus uanua (MHTerpaitbHble (GIanHpl, IIockue (GIaHIpl ¢ BTYIKOI):

I, =K a5 +Kop =0136710° +(021510°) =0,1346:10° m*

KommonenT MIPOCKTHOI'O MOMCHTA Ha (I)naHue, KaK pe3yiibTaT JICUCTBHS BHEIITHETO I/I3FI/I6aIOH_ICFO MOMEHTA H/HIIN OCEBOMH
CHJIBI:

I h = 48485 10° 1 (0.3846 % 0,1346-10° 10°  =8246H
MDE=4'ME'[ i||: o :|+Fp_'h]} 4*848,5* [0,1009-10° | (0.3846 * 0,1346-10° + 0,1009-10

*[32 /(160 — 2 * 32)] + 2400 * 32
03848 -IP +I||C-2 hy N *[32/( )] M
Nzrubarommii MOMEHT B pacu&THBIX YCIOBHSIX (BHYTPEHHEE JaBJICHUE):

= |((8042 * 32 + 8003 * 31,75 + 1,193-10" = 1687 H
M, =[[Hp hp +Hy hy +Hg hg) Bap +Mo. ) Fs| <235 % 1,080 + 824.6) * 1] "

Koadpduument nanpsoxennit (Tabmuma 4.16.5):
f=1
IIpoosbHBIE HAIIPSKEHUS BO BTYJIKE, B PACUETHBIX YCIOBUSAX:
f-M,
Sg =5 — =1%1687/(1,639*16°*80) = 50,24 MIla
L-gi B
YcnoBue npoyHOCTH:
Spfminfl 53,2538, |

minfl 58, 1253, ] =min{l.5*1339;25*131,7} =200,8 MIla

50,24 MIla < 200,8 MIla, ¥YciioBHe MPOYHOCTH BHINOJTHEHO
PagnansHble HanpsHKEHUS BO (DIaHIe, pacy€THBIE yCIOBHS:

(133 t-e+1)-MM,
8 = 7 =(1.33*21 * 0,03167 + 1) * 1687/ (1,639 * 21* * 80) = 54,96 MIla
L-t+* B
YcnoBre npoYyHOCTH:
dp 35
54,96 MIla < 133,9 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

K? 12K
2

Y o= _1 .[u_ﬁﬁg45 +5 7169 - ] =1/(2,437 - 1) * (0.66845 + 5.7169 * 2,437* * Ig 2,437 / (2,437° - 1)) = 2,315
K-1

JIuct
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]
o Ko+ = (24372 + 1)/ (2,437~ 1)

Kacarenbunie HalpsKEHUA BO (bnaHue, paCLIéTHLIe ycCJoBuA:

T M
St =— ED - Z-3p =2315*1687/ (212 * 80) — 1,405 * 54,96 = 33,5 MIla
t_ .
YcnoBre Npo4HOCTH:
A 28,

33,5 MIla < 133,9 Mlla, YciioBHe MPOYHOCTH BHINOJHEHO

dg +3g

2
Ycnosue Npo4HOCTH:

=(50,24 +54,96) /2 = 52,6 MIla

Ag+a
ZHOUR can
52,6 MIIa < 133,9 MIla, YcaoBue NpOYHOCTH BHINOJIHEHO

SEHET - (5024 +335)/2 = 41,87 MTTa
2
YCJ'IOBI/IC HpO‘IHOCTI/I:

ﬂqﬁ

41,87 MIla < 133,9 MlIla, Yci1oBHe NPOYHOCTH BHINOJTHEHO
W3rubarommuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPCHHEE 1aBJICHHUE):

W, - (C-3) By Fs
E 2
HpOI{OJ‘IBHHe HaHpiDKeHI/IH BO BTYJ'IKG, B YCJ'IOBI/ISIX MOHTaxa.

=1,277-10° * (160 - 113) * 1,089 *1/2 = 3266 H m

f M,
SH =& =1*3266/(1,639*16°*80) = 97,28 MIla
L-gi B
YcnoBue NpoyHOCTH:

S <min{l. 58 125 Sy )

min{l 5.8 125 8] =min{L5*1527;25% 1503} = 229,1 MITa

97,28 MIla < 229,1 MIla, ¥Yc/ioBUe MPOYHOCTH BbINOJHEHO
PaauanbHbie HanpsDKeHUs BO (DIIaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)-M,
3 = 7 =(1.33*21*0,03167 + 1) * 3266 / (1,639 * 212 * 80) = 106,4 MIIa
L-t*B

YcnoBue NpoyHOCTH:
By =54

106,4 MIla < 152,7 MIla, YciaoBue NpOYHOCTH BHINOJIHEHO
KacatenpHble HanpsDKeHNS BO (hIaHIle, YCIOBHS MOHTaXa!

T -I'u'Ig
Sp=-——-Z-8p =2315%3266/ (21" *80) - 1,405 * 1064 = 64,86 MIla
t“-B
YCHOBI/IC MIPOYHOCTH:
Sp <8¢

64,86 MIla < 152,7 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

SH +SR

2
Ycnosue MIPOYHOCTH:

=(97,28 +106,4) /2 = 101,9 MIIa

Sg+ig
Tisfg

101,9 MIla < 152,7 MIla, YcioBue NpoYHOCTH BHINOJTHEHO

=1,405
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SHEST (9728 +6486)/2 = 81,07 MITa
2
YcnoBre nMpoYyHOCTH:

SH +ST
T s

81,07 MIla < 152,7 MIla, Yc10BHe IPOYHOCTH BBHINMOJIHEHO
Yci10BHE NPOYHOCTH BBHINOJHEHO

Kecmkocmo ¢hnanuya

- 71 pacYETHBIX YCJIOBHIA:
IToxa3zaTens sxecTKOCTH (hIaHIa (MHTETpalTbHbIE (IaHIBl, pACIETHRIC YCIIOBHSA):

52.14-W M,

L 'E}ﬂ:u : gg Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,103<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxkazarens xecTKoCTH (uiaHna (MHTETpaTbHbIe (DIaHIBI, YCIOBUS MOHTAXA):

= (52.14 * 0,05680 * 1687) / (1,639 * 1,973-10° *52*0,3*20) = 0,103

S2.14-W M

L-Eye-gi Kg-h,
YcnoBue )XeCTKOCTH:
J.<1.0
0,1967<1.0
YcaoBue KECTKOCTH BHINOJIHEHO

= (52.14 * 0,05680 * 3266) / (1,639 * 2-10° *5°*0,3*20) = 0,1967

JIuct
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daanneBoe coequaenue DNS(

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 dhaanna (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

Paguyc nepexona, r:
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

tynep 2K DN50
12X18H10T
12X18H10T
160 mm

19 MM

1 MM

0 MM

48 MM

18 MM

0 MM

14 mm

14 mm

5 MM

12X18H10T
12X18H10T
160 mm

17 mm

Wzmj} Jluct
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CymMma npubaBoK, c: 1 MM

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 MUITHHAPHYECKON JaCTH BTYJIKH, Zo: 5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 14 MM
Pannyc nepexona, 1: 5 mMm
Hnuabku:

Marepnan: 37X12H8I'SMbD
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 pacTsaruparoiiee ycunue, F: 1200 H
PacuérHerii usrubaronmii MoMeHnt, M: 282,8 Hm

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 1,601 MIla
PacuérHas TemMnepaTtypa JIeMEHTOB COCIHHEHHS:

Temneparypa ¢manna (kossia), ty: 192 °C
Temnepatypa ¢uanna (konbLa), ty: 192 °C

Temneparypa 6ostoB (umnunex), ts: 170 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)
Jomyckaemsbie HanpspkeHUs st Matepuana 37X 12H8'8MbB® npu remmnepatype T = 170 °C (pac4€THbIe YCIOBHSA):

Sy=min{Re® / N0, R’ / Ngzo; Re / N1; Ry / Ng}=min (590/ 4; 736/ 5; 537,4/1,5; 706 / 4)=  147,2 MIla
Monyne nmpomonsHO# ynpyroctu s Matepuana 37X12H8I'8MB® npu remnepatype T = 170 °C:

Es= 2,062:10° MIla
Koapduument nuneitnoro pacmupenus s Marepuana 37X12H8I'SMbB® npu remneparype T = 170 °C:

as= 0,1737-10* °C
Jonyckaemble Hanpspkenus 1 Matepuana 37X12H8I'SMbB® npu temmniepatype T = 20 °C (pacuérHble ycIoBusl):

S.=min{Re2 / nrag; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npogonsHoi ynpyroctu juist Mmarepuana 37X 12H8I'8MB® npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexicnozo rnemenma aanya 1 IlImyyep K DN50
Jomyckaemsie HanpspkeHust it matepuaina 12X 18H10T mpu temmnepatype T = 200 °C (pacuéTHbie yCIOBHS):

Sno1= 132,8 MIla
Jonyckaemble Hanpspkenns 1 Marepuana 12X18H10T npu Temneparype T = 20 °C (pacuéTHble yCIIOBHS):

Sp= 152,7 MTTa

JIuct
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2

Jonyckaembie Hanpspkenus uis Mateprana 12X 18H10T npu Temnepatype T = 192 °C (pacuéTHbie yCIIOBUA):

Snoz= 131,7 MIla
JHomyckaemsre HanpspxeHust 1yt Mateprana 12X 18H10T npu remnepatype T = 20 °C (pac4€THBIC YCIOBUS):

Snez= 150,3 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jomyckaemsle HanpspkeHust 1iig Matepuana 12X 18H10T mpu temneparype T = 192 °C (pacuéTHble ycloBHS):

Sto1= 133,9 MIla
Momyns npononbHO# ynpyroctu st Matepuana 12X 18H10T npu remnepatype T = 192 °C:

E;= 1,973-10° Mlla
Koa¢pduuument muneitnoro pacmupenus 1uist matepuana 12X18H10T npu Temneparype T = 192 °C:

o= 0,1697:10* °C
Jomyckaemsle HanpspkeHust 1uig Matepuana 12X 18H10T mpu remnepatype T = 20 °C (pacy€THble yCIOBUS):

Sq= 152,7 MIla
Mopaynbs npononsHo#l ynpyroctu ais marepuana 12X18H10T npu temneparype T =20 °C:

E®,= 2:10° MIla

Ceoiicmea mamepuana ¢ranya (konvya) 2

Jomyckaemsle HanpspkeHus 1 Matepuana 12X 18H10T mpu temnepatype T = 192 °C (pacuérHble ycIoBHs):

Stoz= 133,9 MIla
Mopayns npononsHo#l ynpyroctu nis marepuana 12X18H10T npu tremneparype T =192 °C:

E,= 1,973-10° Mlla
Koadpdumment nuneiinoro pacmmpenus st Matepuana 12X18H10T npu remneparype T = 192 °C:

o= 0,1697-10™ °C
Homnyckaembie Hanpspkenus i Matepuana 12X18H10T npu temnepatype T = 20 °C (pacdy€THble ycioBus):

Sg2= 152,7 MIla
Monyne npomonsHON ynpyroctu A marepuana 12X18H10T npu remneparype T = 20 °C:

E®,= 2:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
E=B+2Z.¢c =48+2*1 =50 MM
JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
gp=gp—°¢ =14-1 =13 Mm
Bospimii qmamMeTp KOHNYECKOH BTYJIKH C Y4€TOM KOPPO3HH:
g1=g;—c =14-1 =13 Mm
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 =48+2*1 =50 MM
JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gn=8p-¢ =5-1 =4 MM
Bonpmmii quaMeTp KOHUYECKO! BTYJIKH C Y4€TOM KOPPO3HU:
g1=g;—¢c =14-1 =13 Mm
Tonmuna (ranIa, ¢ y9eTOM 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, 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 IPOKIIAJKHU:

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 =% =65/2 = 3,25 M

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; 48; 74}) / 2 = 80,5 MM

MM

By eciu
=3,25 MM
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast 6osTOBast HArPY3Ka JJIsl pAaCYETHBIX YCIOBUH (7151 HECAMOYTIIIOTHSIOIIAXCSI POKITAIIOK):
W-:. =0785. 32 p+2b-m-Gomp =0785 *80,52* 1,601 +2 * 3,25 *3,142 * 80,5 * 3 * 1,601 = 1,604~104 H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, = 1200 H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F 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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W, +F, +
& = max ;
Shu:u

Wgs 4 4 32
= max[(1,604-10" + 1200 + 4 *282,8/80,5)/ 147,2; 5,671-10° 1 147,2] = 0,3853-10" M

.

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 I[I/IaMepr pe3L6LI NIN MI/IHI/IMaHLHOMy L[I/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:
PaBHoIeiicTBYOIIAs TABJICHUS HA BHYTPCHHEH MOBEPXHOCTH ()IaHIA:

Hp =0785-B%.p =0785*50°* 1601 = 3143 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-8 -—(u25-50-13)/2 =31 mu

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G% p =0785*805°*1601 = 8146 H

Paznnma Mexy o01miei paBHOIEHCTBYIOMICH TaBICHASA U PaBHOACHUCTBYIONICH Ha BHYTPESHHEH OBEPXHOCTH (hIaHIa:
Hp=H-Hj =8146-3143 =5003 H

PagnansHOE paccTosiHME OT PEeaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hg = - =(125-8055)/2 = 22,25 mm

[Tneuvo aunst Harpy3ku Hy (MHTerpanbHble (aHIpl, a TaK)Ke HHBIE, PACCUUTHIBAEMbIE aHAJIOTUYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIla Mexay MPOeKTHOM OONTOBON HATPY3KOW U PaBHOJIEHCTBYIOIIEH NaBIeHUs), B pacuéT-

HBIX:

+hﬁ} =1/2* [(125-50) / 2 + 22,25] = 29,87 MM

Hy=W, -H =160410'-8146 =7897 H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Egp = max4l, Bs =max{1; (98,17 / (2 * 16 + 19))**} = 1,387
2-at+t

¥_= £l =13/13 =1
[4
o
Koadpurment
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h, = fE-gD =(50* 13)* = 25,5 Mm

X, = =18/255 =0,706
hl:l
Koa¢pduunent nanpspkennit (Tabnuna 4.16.5):
F =0,8982
Pacuernpie k03¢ HUITEHTHI:
F
g = . =0,8982/25,5 =0,03523 1/mm
a
Ko =160/50 =32
E
2
T= K q+485524 lgk)-1 (3,22* (1 + 8.55246*1g 3,2) — 1)/ ((1.0472 + 1.9448 * 322 * (32 - 1)) = 1,16
il 0472 +1 D448 -sz (K -1
2
7= K d+8.55246 IgK) -1 =(3,2°* (1+855246*1g32)—1)/(1.36136 * (3,22~ 1) *(32-1))  =1,933

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,5529

Koa¢pduument d muis mHTETrpaibHbIX (IIaHIEB:

a=2 h, g2 =1,933/0,5529 * 255 * 13 =0,1506:10"
v
toe+l  t

L=

4 =(19*0,03523 + 1)/ 1,16 + 19°/ 0,1506-10* = 1,895
d
MoMeHT nHepuuu ceueHus (IiaHna npyu u3rude (MHTerpaibHble (IIaHIbI C BTYJIKON):

2
o 00874 L-gg ho B 0874+ 1,805+ 13+ 255%50/05529 = 0,6453-107 m"

«
5 v
=
; Gug=05(gy+g;)  =05*13+13 =13 mm
= Ap=05-(A-E) =0.5* (160 — 50) =55 MM
= Taxk xak = we
&, = =

= = Ag 55 Mmm
1)
= By = =19 Mmm
2 4
= 311 Eg 1 |Bg =(55* 19°%) * [1/3-0.21 * (19/55) * (1 — _ PP
= Km=[ﬁA'EB)' E-U-El'[a} I_E{H 1/12 * {19/ 55}%)] =0,9841-107 ™
ol
2 Cp=h =18 MM
=

. Do =0 =13 MM
= D g
3
A 4

E: 3 ) 1 Dog 1 Dpp =(18 * 13%) * [1/3—1.05 * (13/18) * (1 — = (—0,1676-10'7

) K= ¢ Dpe/f 5-1-'3'5' E . 1'@' _Cc 1/192 * {13/ 18}%)] )
s y y
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
é I, =K g +Kp =09841107 +(-0.1676-107) =0,8165-107 m*
E KoMnoHeHT mpoeKTHOTO MOMEHTA Ha (IaHIle, KaK Pe3yiIbTaT NCHCTBHS BHEITHETO H3THOAIOIETO MOMEHTA U/WITH OCEBOM
) CHJIBL:
=
5
ol <
o E32)
< 8 Jluct

o
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Moe=4'ME'[ +Fy hp )1« [31/(125-2%31)] + 1200 * 31

03548 I +1| [C-2 hy

Koaddrnument momenTa 1 pacdera CBOOOIHBIX KOJICTI:

M

I }[ hy, } =4*2828%*[0,6453-107 /(0.3846 * 0,8165-107 +0,6453-107 =411, 7H

Fo=1
W3zrubaromuii MOMEHT B pacu€THBIX YCIOBUSAX (BHYTPEHHEE ABIICHUE):
_ . . . . =998 H
M, = ||IH p-hp+Hp he+Hg hg) Bge +M,, ) Fs | =1((3143* 31 + 5003 * 29,87 + 7897 * 22,25) * 1,387 + 41L7) * 1|
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):
f=1
[IpomonbHBIC HANPSDKEHUS BO BTYJIKE, B PACUETHBIX YCIOBUAX:
oM,
H="—73— =1%998/(1,895*13*50) = 62,33 MIla
L-zi-E
Ycnosre Npo4YHOCTH:
Spfminfl 53,2538, |
minfl 5-8; :2.5-3, ] =min{l5*1339;25*1328} =200,8 MITa
62,33 MIla < 200,8 MIlIa, ¥Yc/i0BHe NPOYHOCTH BHINMOJHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:
(133 t-e+1)-MM,
8 = L1l g =(1.33*19*0,03523 + 1) * 998/ (1,895 * 19> * 50) = 55,16 MIla
g
YcnoBue NpoyHOCTH:
dp 35
55,16 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO
2
¥ = L | 086245 +5 7160 w =1/(3,2-1)*(0.66845 + 5.7169 * 3,2** Ig 3,2/ (3,2°~ 1)) = 1,759
K -1 K -1
s 2
5 _E7+1 =322+ 1)/(322-1) =1,216
2
~ KEe-1
3 KacatenpHble HanpskeHUs BO (hiIaHIle, pacu€THBIE yCIOBHUS:
=
E( ¥ 'M-:n
o Br = -Z-dg =1,759*998/(19°*50) - 1,216 * 55,16 = 30,14 MIla
2
= t*-B
YcioBue MpovYHOCTH:
S Hp 28y
E‘ 30,14 MIla < 133,9 MIla, ¥Yc/ioBUe NPOYHOCTH BbINOJHEHO
2
= SH+ER - (62,33+5516)/2 = 58,74 MITa
2
~ YcnoBre NpoYyHOCTH:
% 3 H +3 i
é —— %35
5_ 58,74 MIla < 133,9 MlIla, ¥YcjioBHe NPOYHOCTH BbINOJHEHO
=
I~
A SHST - (6233+3014)/2 = 46,24 MITa
2
o YcnoBre nNpoYyHOCTH:
= Sy +3
= 2H T cms
=
= 46,24 MIla < 133,9 Mlla, ¥Yci10BHE IPOYHOCTH BHITIOJTHEHO
E{ BonroBast Harpy3ka B yCIOBHSIX MOHTaXka:
o
= W, = [@J By = (0,385310° +0,576:10°)12*1472 =7,075-10° H
=
ol <
El o
2 8 JIucr
o
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Wzrubaromuii MOMEHT B YCJIOBHSIX MOHTaa (BHYTPEHHEE JaBlICHHUE):
W, [C-G) By F

E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!

=7,075-10* * (125-80,5) *1,387*1/2 = 2184 Hm

£ M,

=__ & =1%*2184/(1,895*13°*50) = 136,4 MIla
L-giB

Ycnosue Npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

rrinfl 55,525 S =min{15*152.7;25%152,7) =229,1 MIa

136,4 MIla < 229,1 MIla, YciaoBue NpOYHOCTH BHINOJTHEHO
PaauanbHble HANPsHKEHUS BO (DaHIle, YCIIOBUSI MOHTaXKA:

[133-t-e+1)-M,
Hg = 3 =(1.33* 19 * 0,03523 + 1) * 2184/ (1,895 * 19 * 50) = 120,7 MIla
Lt°-B

YcnoBue npoyHOCTH:
PR S0

120,7 MIla < 152,7 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

¥ M,
By =——-Z-3g =1750*2184/(19°*50)- 1216 * 1207 = 65,97 MIla
t-B
VYcnosue MIPOYHOCTH:
BT =hg

65,97 MIla < 152,7 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHAER - (1364 +1207) /2 = 128.6 MITa
2
YC.TIOBI/IC HpO‘IHOCTI/I:

Sg+ig
— L3
128,6 MIla < 152,7 MIla, YciaoBue NpOYHOCTH BHINOJIHEHO

Hgtdr (136,4 +65,97) /2 = 101,2 MIla
2
YcnoBue MIPOYHOCTH:

Sg it
Ti B

101,2 MIla < 152,7 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- JUIsl pacYETHBIX YCIOBUI:

Koadpunmenr sxecTkocTH U1 HHTETPAIBHBIX (JIAHIIEB!

Kr=0.3

HOKa3aTeJ'IL KECTKOCTHU (1)J'IaHIla (I/IHTGFpEU'II;HLI@ q)ﬂaHHBI, paC‘IéTHBIe YCJ'IOBI/IH)Z
52.14-V I,

I= 5 = (52.14 * 0,5529 * 998) / (1,895 * 1,973-10° * 132*0,3* 25,5) = (,05953

L-Ey, gy Kg by

YCHOBI/IQ JKECTKOCTH.

J.<1.0

0,05953<1.0

YciaoBue KECTKOCTH BBINMOJHEHO

= IJIA yCJ‘IOBI/Iﬁ MOHTaxa.:

INokazarens xecTkocTH (uiaHna (MHTErpatbHbIe (IaHIpbl, yCIOBUS MOHTAXA):

Wzm) Jlucr Ne moxym. [omn. | Hara
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,1285<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 * 0,5529 * 2184) / (1,895 * 2-10° * 13°*0,3* 25,5) = (0,1285

Pacuém nanpaxcenuii smopozo ¢pnanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

H, =0785.B* p =0785*50°*1601 =3143H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp - C-B-@ -(25-50-13)/2 =31 mu

Paznuna Mexxay oOrielt paBHOICHCTBYIOIIEH JaBIeHUs M paBHOICHCTBYIOIIEH HAa BHYTPEHHEW IOBEPXHOCTH (JIaHIIa:

Hy=H-Hp =8146-3143 = 5003 H
ITneuo AJIsL Harpy3Ku HT (HHTGFpaJ‘IBHBIe (1)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJIOFI/I‘{HO)I

21 2
Koadduument 6oxaToBOro HHTEpBAA:

hp = l [C B +h.3} =1/2 * [(125-50) / 2 + 22,25] = 29,87 MM

Bop = max {1; Bs } =max{1; (98,17 / (2 * 16 + 17))¥}} = 1,415

2-a+t
Xg=ﬂ =13/4 =3,25
En
Koa¢ppuuunent
h, =.JB g, =(50*4)"? =14,14 mm
h
iy = = =225/14,14 =1,591

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F =0,6047

PacuerHbie K03 HUIICHTEHI:
F

= . =0,6047/14,14 =0,04276 1/mm
a

K=E =160/50 =3,2
=

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

=(3,2°* (1 + 8.55246*Ig 3,2) — 1)/ ((1.0472 + 1.9448 * 3,29 * (32-1)) = 1,16

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koadpdunument nanpsoxennit (Tabmwma 4.16.5):

A) =(3,22* (1 +8.55246 * g 3,2) — 1) / (1.36136 * (3,22~ 1) * (3,2 — 1)) =1,933

V =0,04974

KoadduumenTt d st nHTErpadbHEIX (IIAHIIEB:

a=2 h, g3 =1,933/0,04974 * 14,14 * & =0,879:10° m°
v
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toe+l  t°

L= +—— =(17*0,04276 + 1)/ 1,16 + 17°/ 0,879-10° = 2,048
d

MoMeHT nHepuuu cedeHus (IiaHna npy u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

4
o 00874 Logh ho B o874 2,008 4% 1414%50/004974 = 0,4071-107 M

v
Gug=05(gg+g]  =05*(¢+13 = 8,5 MM
A =035-[A-B) =0.5* (160 — 50) =55 MM
-
Tak kak t_ng’
Ay =Ay =55 Mmm
By = =17 Mmm
4 -7
1 E 1 |B =(55*17%) * [1/3-0.21 * (17 /55) * (1 - =0,7255-10
_ ER _ ) E | |1_ ) kB
Km—[f*i.&. EB) 3 0.21 [H] 1 5l {H} 112 * {17/ 55}%)] N
Cp=h =22,5 MM
DDG = ng =8,5 Mmm
4
1 D 1 [D =(22,5 * 8,5 * [1/3 - 1.05 * *(1- = (-0,874510°
3 oo oo (22,5*8,5% * [1/3—1.05* (8,5/22,5) * (1 (-0,

Kcr:-=(0c'13'ntr)' i U el N Eiabeal vy 1/192 * {8,5 1 22,5})] ) M

3 o 192 | Cp M

[MonspHelii MOMEHT ceueHus uanua (MHTerpaitbHble (GIanHpl, IIockue (GIaHIpl ¢ BTYIKOI):

lp =K a5 +Kop =07255107 +(08745:10°) =0,7167-107 w*

KommonenT MIPOCKTHOI'O MOMCHTA Ha (I)naHue, KaK pe3yiibTaT JICUCTBHS BHEIITHETO I/I3FI/I6aIOH.[€1"0 MOMEHTA W/HMIIH OCEBOMH
CHJIBI:

I b = 4% 2828 [0.4071-107 1 (0.3846 % 0716710 207 =3692H
Mne=4'ME'[ }[ o }Fﬁ_-hn 4%282.8% [0,4071-107 1 (0.3846 % 0,7167-107 + 0,407110

*[31/(125-2*31)] + 1200 * 31
03848 -IP +I||C-2 hy M= [3L/( )] M
N3rubaromuii MOMEHT B pacU€THBIX YCIOBHSIX (BHYTPEHHEE ABICHHE):

= |((3143 * 31 + 5003 * 29,87 + 7897 * 22,25) * 1,415 + 369,2) * 1 = 967,4
M, =[[[Hp -hp +Hy -hy +Hg -hg) Bse +M,, ) Fs| | Hu

Koadpduument nanpsoxennit (Tabmuma 4.16.5):

f=1

[IpomonbHBIE HAIPSHKEHUS BO BTYJIKE, B PACUETHBIX YCIOBHSAX!

f M

Sg=——
L-gi B

YcnoBue npoyHOCTH:

Spfminfl 53,2538, |

=1*967,4/ (2,048 * 132 *50) =559 MIla

minfl 58, 1253, ] =min{l.5*1339;25*131,7} =200,8 MIla

55,9 MIla £ 200,8 MIla, YcaoBue nNpoYHOCTH BHINOJIHEHO
PagnansHble HanpsHKEHUS BO (DIaHIe, pacy€THBIE yCIOBHS:

(133 t-e+1)-MM,
8 = L1l g =(1.33* 17 * 0,04276 + 1) * 967,4 / (2,048 * 17°* 50) = 64,29 MIla
X
YcnoBre npoYyHOCTH:
dp 35
64,29 MIla < 133,9 MlIla, ¥YcjioBUe NPOYHOCTH BBITIOJIHEHO

K? 12K
2

Vo= L .[u_ﬁﬁg45 +5 T169 . ] =1/(3,2-1) *(0.66845 + 5.7169 * 3,2°* Ig 3,2/ (3,2°~ 1)) = 1,759
E-1
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]
- Ko+l =(322+1)/(3.2°-1)

Kacarenbunie HalpsKEHUA BO (bnaHue, paCLIéTHLIe YCJ0BUA:

¥ -
dr = 3 ED -Z-3p =1,759*967,4/(17°*50)— 1,216 * 64,29 = 39,52 MIIa
t_ .
VYcnosue npo4HOCTH:
A 28,

39,52 MIla < 133,9 MIla, Yci10BHe NPOYHOCTH BBHINOJIHEHO

SE+ER = (559+6420)/2 = 60,09 Mila
2
Ycnosue Npo4HOCTH:

Ag+a
ZHOUR can
60,09 MIla < 133,9 MlIla, YcjioBHE IPOYHOCTH BHITIOJTHEHO

SEHET - (550+39,52) /2 = 47,71 MTTa
2
YCHOBI/IC HpO‘IHOCTI/I:

ﬂqﬁ

47,71 MIla < 133,9 Mlla, Yci1oBHe MPOYHOCTH BBIMOJTHEHO
W3rubarommuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPCHHEE 1aBJICHHUE):

W, - (C-3) By Fs
E 2
HpOI{OJ‘IBHHe HaHpiDKeHI/IH BO BTYJ'IKG, B YCJ'IOBI/ISIX MOHTaxa.

=7,07510* * (125-80,5)*1,415*1/2 = 2228 Hm

f M,
SH =B =1%2228/(2,048*13°*50) =128,8 MIla
L-gi B
YcnoBue NpoyHOCTH:

S <min{l. 58 125 Sy )

min{l 5.8 125 8] =min{L5*1527;25% 1503} = 229,1 MITa

128,8 MIla < 229,1 MIla, YcjioBre NPOYHOCTH BHINOJIHEHO
PaauanbHbie HanpsDKeHUs BO (DIIaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)-M,
Hg = 3 =(1.33* 17 * 0,04276 + 1) * 2228 / (2,048 * 17* * 50) = 148,1 MIla
L-t+“ B

YcnoBue NpoyHOCTH:
By =54

148,1 MIla < 152,7 MIla, YciaoBue NpOYHOCTH BHINOJIHEHO
KacatenpHble HanpsDKeHNS BO (hIaHIle, YCIOBHS MOHTaXa!

¥ M,
3 = 7 -Z-3p =1759*2228/ (172*50) - 1,216 * 148,1 = 91,04 MIla
t*-B
Ycnosue MIPOYHOCTH:
Sp 5g

91,04 MIla < 152,7 MlIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

SHHER - (1288 +148,1)/2 = 138.4 MITa
2
YCHOBI/IC HpO‘IHOCTI/I:

Sg+ig
Tisfg

138,4 MIla < 152,7 MIla, YciaoBue NpoYHOCTH BHINOJTHEHO

=1,216

Wzm) Jlucr Ne moxym. [omn. | Hara
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SHST - (1288 +91,04)/2 = 109,9 MITa
2
YcnoBre nMpoYyHOCTH:

Bg +a
%55%

109,9 MIla < 152,7 MIla, ¥YciioBHe MPOYHOCTH BBINOJTHEHO
Yci10BHE NPOYHOCTH BBHINOJHEHO

Kecmkocmo ¢hnanuya

- 7 pacYETHBIX YCJIOBUIL:
IToxa3zaTens sxecTKOCTH (hIaHIa (MHTETpalTbHbIE (IaHIBl, pACIETHRIC YCIIOBHSA):

52.14-W M,

L 'E}ﬂ:u : gg Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,09146<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxazarens xecTkocTH (uiaHna (MHTETpaTbHbIC (DIaHIBI, yCIOBUS MOHTAXA):

= (52.14 * 0,04974 * 967,4) / (2,048 * 1,973-10° * 4** 0,3 * 14,14) = 0,09146

S2.14-W M

L-Eye-gi Kg-h,
YcnoBue )XeCTKOCTH:
J.<1.0
0,2078<1.0
YcaoBue KECTKOCTH BHINOJIHEHO

= (52.14 * 0,04974 * 2228) / (2,048 * 2-10° * 42* 0,3 * 14,14) = 0,2078
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daannesoe coeqnunenne DN50-M33x2

PacuéT Ha npoyHoOCTHh 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 dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennnii nuamertp ¢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

tynep K DN50
12X18H10T
12X18H10T
160 mm

19 MM

1 MM

0 MM

48 MM

18 MM

0 MM

14 mm

14 mm

5 MM

12X18H10T
12X18H10T
160 mm

21 MM
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CymMma npubaBoK, c: 1 MM

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
Panunyc nepexona, r: 5 mMm
Hnuabku:

Martepuai: 37X12H8I'SMB®D
Hapyxusrii quamerp, 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 N30bITOUHOE naBieHue, p: 1,677 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)

Jomyckaemsbie HanpspkeHUs st Matepuana 37X 12H8'8MbB® npu remmnepatype T = 170 °C (pac4€THbIe YCIOBHSA):

Sp=min{R® / N0, R’ / Ngzo; Re / N1; Ry / Ng}=min (590/4; 736/ 5; 537,4/1,5; 706 / 4)=  147,2 MIla
Monyne nmpomonsHO# ynpyroctu s Matepuana 37X12H8I'8MB® npu remnepatype T = 170 °C:

Es= 2,062:10° MIla
Koapduument nuneitnoro paciupenus uist marepuana 37X12H8'8MB® npu temnepatype T = 170 °C:

as= 0,1737-10* °C
Jonyckaemble Hanpspkenus 1 Matepuana 37X12H8I'SMbB® npu temmniepatype T = 20 °C (pacuérHble ycIoBusl):

S.=min{Re2 / nrzg; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npogonsHoi ynpyroctu juist Mmarepuana 37X 12H8I'8MB® npu temneparype T =20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexncnozo nemenma aanya 1 IlImyuyep K DN50
Jonyckaembie Hanpspkenus uis Matepruana 12X 18H10T npu temmnepatype T = 200 °C (pacuéTHbie yCIOBUS):

Sno1= 132,8 MIla
Jonyckaemble Hanpspkenust 11t Marepuana 12X18H10T npu temneparype T = 20 °C (pacuéTHble YCIOBHS):

Sp= 152,7 MTTa
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2

Jlonyckaembie Hanpspkenus uis Mateprana 12X18H10T npu temmepatype T = 192 °C (pacuéTHbie yCIIOBUA):

Snoz= 131,7 MIla
Jomyckaemsie HanpspkeHus it Mareprana 12X 18H10T mpu remnepatype T = 20 °C (pac4€THBIE YCIOBUS):

Snez= 150,3 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jomyckaemsle HanpspkeHust 1yig Matepuana 12X 18H10T mpu temnepatype T = 192 °C (pacuérHble ycioBus):

Sto1= 133,9 MIla
Momyns npononbHO# ynpyroctu st Matepuana 12X 18H10T npu remnepatype T = 192 °C:

E;= 1,973-10° Mlla
Koa¢pduuument muneitnoro pacmupenus 1uist matepuana 12X18H10T npu Temneparype T = 192 °C:

o= 0,1697-10™ °C
Jomyckaemsle HanpspkeHust 1uig Matepuana 12X 18H10T mpu temneparype T = 20 °C (pacy€THble yCIOBUS):

Sq= 152,7 MIla
Mopaynbs npononsHo#l ynpyroctu ais marepuana 12X18H10T npu temneparype T =20 °C:

E®,= 2:10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jomyckaemsle HanpspkeHus 11 Matepuana 12X 18H10T mpu temnepatype T = 192 °C (pacuéTHble yCIOBHS):

Stoz= 133,9 MIla
Mopayns npononsHo#l ynpyroctu nis marepuana 12X18H10T npu tremneparype T =192 °C:

E,= 1,973-10° Mlla
Koadpduument nunetinoro pacmmpenus st Matepuana 12X18H10T npu temmeparype T = 192 °C:

o= 0,1697-10™ °C
Homnyckaembie Hanpspkenus i Matepuana 12X18H10T npu temnepatype T = 20 °C (pacdy€THble ycioBus):

Sg2= 152,7 MIla
Monyne npomonsHON ynpyroctu A marepuana 12X18H10T npu remneparype T = 20 °C:

E®,= 2:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Bryrpennnii nuamerp ¢ruaHma (¢ yaeToM KOPpO3UH):
E=B+2Z.¢c =48+2*1 =50 MM
JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
gp=gp—°¢ =14-1 =13 Mm
Bospimmii quamMmeTp KOHNYECKON BTYJIKH C Y4€TOM KOPPO3HH:
g1=g;—c =14-1 =13 Mm
Tonmmua ¢naHna, ¢ y4eToM KOppO3nu:

t=t-g; =19-0 =19 Mm

Pacuémmnvie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
BE=EBE+32.c =33+2*1 =35MMm

JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gg =gp-¢ =125-1 =115Mm

Bonpmmii qfuaMeTp KOHUYECKON BTYJIKH C Y4€TOM KOPPO3HH:

g1=g;-¢ =215-1 =20,5Mm

Tonmuaa raHma, ¢ y4eTOM KOPPO3UHU:
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t=t-c; =21-0 =21 mm

Xapakmepucmuku npoKIaoKu:

Koadhpu- Y cnoBHbII 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 IMUPUHBI MPOKIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHaAS IMUPpHUHA TPOKIIAAKHA:

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, HCIOJIb3yeMasl Uit ONPCACIICHUA 0a30BOM KOHTAKTHOM IIUPHUHBI IIPOKIAAKHU Y€PEC3 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 IMHpHUHAa MPOKIAAKU:

by =% =6,5/2 =325 MM

JlnaMeTp OKPY>KHOCTH MPHJIOKCHHS PEAKIIUU CO CTOPOHBI MPOKIIAIKH:
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; 33; 74}) / 2 = 80,5 MM

MM

by ecnu
=3,25 Mm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast 6osTOBast HArPY3Ka JJIsl pACYETHBIX YCIOBUHN (7151 HECAMOYTIIOTHSIOIIUXCS TPOKIIAIOK):
W, = 078502 p+ 2t 0 Gomep =0785%805° 1677 +2*325%3142*805*3* 1677 = 1,68:10* H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, =0H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYIIO.
Brewmnuii n3rubaronmii 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, +
& = max ;
Shu:u

Wgs 4 4 3 2
= max[(1,68-10° +0+4*0/80,5)/147,2; 5,671-10" /147,2] =0,3853-10" ™

.

Juamerp ceuenus 6oira (IIMUIBKA) 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 )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*50°* 1677 = 3291 H

IInedo momenTa JUIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-8 -—(u25-50-13)/2 =31 mu

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G% p =0785*805°*1677 = 8529 H

Paznnma Mexxy oOmiei paBHOIEHCTBYIOIICH HaBICHUS U PaBHOACHUCTBYIONICH HAa BHYTPCHHEH MOBEPXHOCTH (PIIaHIIA:
HT =H- H]::| =8529-3291 =5239 H

PagmansHOE paccTosTHHE OT peaKIuy MPOKIAIKA 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:

+hﬁ} =1/2* [(125-50) / 2 + 22,25] = 29,87 MM

Hy=W, -H =16810'-859 =8269H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Egp = max4l, Bs =max{1; (98,17 / (2 * 16 + 19))**} = 1,387
2-at+t

¥_= £l =13/13 =1
[4
o
Koadpurment

JIuct

E-14.00.00.000 PP 206

Wzm) Jlucr Ne moxym. [omn. | Hara




h, = fE-gD =(50* 13)* = 25,5 Mm

X, = =18/255 =0,706
hl:l
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F =0,8982
Pacuernpie k03¢ HUITEHTHI:
F
g = . =0,8982/25,5 =0,03523 1/mm
a
Ko =160/50 =32
E
2
T= K q+485524 lgk)-1 (3,22* (1 + 8.55246*1g 3,2) — 1)/ ((1.0472 + 1.9448 * 322 * (32 - 1)) = 1,16
il 0472 +1 D448 -sz (K -1
2
7= K d+8.55246 IgK) -1 =(3,2°* (1+855246*1g32)—1)/(1.36136 * (3,22~ 1) *(32-1))  =1,933

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,5529

Koa¢pduument d muis mHTETrpaibHbIX (IIaHIEB:

a=2 h, g2 =1,933/0,5529 * 255 * 13 =0,1506:10"
v
toe+l  t

L=

4 =(19*0,03523 + 1)/ 1,16 + 19°/ 0,1506-10* = 1,895
d
MoOMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
o 00874 L-gg ho B 0874+ 1,805+ 13+ 255%50/05529 = 0,6453-107 m"

JIuct

«
5 K
=
; Gug=05(gy+g;)  =05*13+13 =13 mm
= Ap=05-(A-E) =0.5* (160 — 50) =55 MM
g =0
= Taxk xak = we
P =

= = Ag 55 Mmm
=4 -
- By = =19 Mmm
2 4
= 311 Eg 1 |Bg =(55* 19°%) * [1/3-0.21 * (19/55) * (1 — _ 1T
= Km=[ﬁA'EB)' E-U-El'[a} I_E{H 1/12 * {19/ 55}%)] =0,9841-107 ™
= _
g Cp=h =18 MM
=

) Do =0 =13 MM
= D g
3
e 4 7

E: 3 ) 1 Dog 1 Dpp =(18 * 13%) * [1/3—1.05 * (13/18) * (1 — =(-0,1676-10
Kep=¥c Dos) 5-1-'3'5' T, ) 1'@' T, 1/192 * {13/ 18}")] )

5 ! i
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
é I, =K g +Kp =09841107 +(-0.1676-107) =0,8165-107 m*
E KommoHeHT IpoeKTHOro MOMeHTa Ha (hJIaHIe, KaK pe3ysbTaT AeHCTBHS BHEITHETO U3rH0aloIero MOMEHTa H/HITH OCEBOM
) CHJIBL:
=
5
ol <
Fl o
|8
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I h =4*0*[0,6453-107 /(0.3846 * 0,8165-107 + 0,6453-107 =0H
Mne=4'ME'[ }[ D } [ (

+Fs; -h
03846 I +1||T-2 By DD y)*[31/(125-2*31)]+0*31 M
Koadduument momeHTa 11 paciera CBOOOTHBIX KOJICII:
Fo =1
N3rubaromuii MOMEHT B pac4ETHBIX YCIOBUSX (BHyTpEHHEE IaBICHUE):

M, =||IHD- ‘hp +Hp hp +Hp 'hli‘r:l'E‘Sl: +M-:ue:l'FS| =|((3291 * 31 + 5239 * 29,87 + 8269 * 22,25) * 1,387 + 0) * 1| =613,9 Hm
Koadpdmument nanpsoxennit (Tabmrma 4.16.5):

f=1
HpOHOJ’ILHLIe HaIps>KEHUs BO BTYJIKC, B paC‘-IéTHLIX YCJIOBUSX:
£,
H="—3— =1%6139/(1895*13*50) = 38,34 MIla
L-gi B

Ycnosue Npo4HOCTH:
Spfminfl 53,2538, |

minfl 5-5;,2.5-8,,} =min{L5*133,9; 25*132,8} = 200,8 MIla

38,34 MIla < 200,8 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:

(133 t-e+1)-MM,
R = 5 =(1.33*19*0,03523 + 1) *613,9/ (1,895 * 192* 50) = 33,93 MIla
L-t* B
YcnoBue npoyHOCTH:
A S8
33,93 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJHEHO

2
Y o= L .[u_ﬁﬁg45 +5 7169 ng] =1/(3,2-1)*(0.66845 + 5.7169 * 3,2** Ig 3,2/ (3,2°~ 1)) = 1,759
E-1 _
2

g _ET+ =(322+1)/ (32~ 1) =1,216
= Ki-1
i KacarenpHable HanpspKkeHUS BO (praHIe, pacuéTHBIC YCIOBUS:
Q
E ¥ 'Mu:-
= 37 = = -Z-3g =1,759*613,9/(19%* 50) - 1,216 * 33,93 = 18,54 MIla
é t* B

VYcnoBue mpoYyHOCTH:
= Ao 28
L% 18,54 MIla < 133,9 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
= SHHER - (3834+3393)/2 = 36,14 MITa
= 2
=
=~ YcnoBue NpoyHOCTH:
% 5 b= +53 i « Sﬁ:‘
M
E 36,14 MIla < 133,9 MlIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
=
3 SHYST (38344 1854)/2 = 28,44 MIla
as) 2

YcnoBre NpoYyHOCTH:
© ]
£ - G S
S
E 28,44 MIla < 133,9 MlIla, YcjioBHe NPOYHOCTH BbINOJHEHO
‘E) BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:
=
é Wg = [@] 'Sbg =(0,3853-10° +0,576-10°)/2* 1472 = 7,075-104 H
= W3rubaronuii MOMEHT B YCIIOBUSX MOHTaXa (BHYTPEHHEE JaBJICHHUE):
ol«
Elom
< § Jlucr
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W (C-3) By Fs
& 2
IIpononbHbIE HAMIPSIKEHUS BO BTYJIKE, B YCIOBHSIX MOHTaXa:

=7,075-10* * (125-80,5) *1,387*1/2 = 2184 H M

Il

£ M,

=__ & =1%*2184/(1,895*13°*50) = 136,4 MIla
L-giB

Ycnosue Npo4HOCTH:

Sy <tmin{l. 5 85125 8,

Sy

min{l 5.8 ;2.5 -8 =min{L5*1527;25% 1527} =229,1 MITa

136,4 MIla < 229,1 MIla, YcjaoBue NPOYHOCTH BHINOJTHEHO
PaauanbHbie HaNMpsDKEHUS BO (DIaHIle, YCIIOBUSI MOHTaXKA:

[133-t-e+1]-M,
Hg = 3 =(1.33*19* 0,03523 + 1) * 2184/ (1,895 * 19 * 50) = 120,7 MIla
Lt°-B

Ycnosue Npo4HOCTH:
Sp <8g

120,7 MIla < 152,7 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

¥ M,
By =——-Z-3g =1750*2184/(19°*50)- 1216 * 1207 = 65,97 MIla
t-B
VYcnosue MIPOYHOCTH:
BT Shg

65,97 MIla < 152,7 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJHEHO

SH AR - (13644 1207) /2 = 128.6 MITa
2
YCJ'IOBI/IC HpO‘IHOCTI/I:

dg+ig
— 23
128,6 MIla < 152,7 MIla, YciaoBue NpOYHOCTH BHINOJIHEHO

SEAET - (1364 +6597)/2 = 101,2 MITa
2
YCHOBI/IS HpO‘IHOCTI/I:

dg a7
Ti B

101,2 MIla < 152,7 MIla, YciaoBue NpOYHOCTH BHINOJIHEHO
YciioBre MPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- 11l pac4ETHBIX YCIIOBUIL:
Koaddpunment sxecTkocTn U HHTETPANBHBIX (IIAHIIEB!

Kr=0.3
[Nokazarens xecTkocTH (uiaHna (MHTETpaJbHbIE (IIaHIbl, paCUETHBIE YCIOBUS):
52.14-V M,
I= = (52.14 * 0,5529 * 613,9) / (1,895 * 1,973-10° * 13** 0,3 * 25,5) = 0,03662

L 'E;L.ﬂ:u : gg Ky -hy
VciioBUeE KECTKOCTH:
J.<1.0
0,03662 < 1.0
Yci0BHe JKECTKOCTH BBINNOJIHEHO
= IJIA yCHOBI/Iﬁ MOHTaxa.:
TMokasareb ecTKOCTH (yiaHia (MHTErPabHBIE (IIAHIIBI, YCIOBUS MOHTAKA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,1285<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 * 0,5529 * 2184) / (1,895 * 2-10° * 13°*0,3* 25,5) = (0,1285

Pacuém nanpaxcenuii 6mopozo ¢paanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

H, =0785.B* p =0785*35"*1677 = 1612 H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-81 —(125-35-205)/2 = 34,75 mu

Paznuna Mexxay oO1ieit paBHOICHCTBYIOIIEH JaBICHUS U paBHOACHCTBYIOIIEH HAa BHYTPEHHEH IIOBEPXHOCTH (JIaHIa!

Hy=H-Hp =8529-1612 = 6917 H
ITneuo AJIsL Harpy3Ku HT (HHTGFpaJ‘IBHBIe (1)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJIOFI/I‘{HO)I

21 2
Koadduument 6oxroBoro nHTEpBaa:

hp = l [C B +h.3} =1/2 * [(125-35) /2 + 22,25] = 33,62 MM

Bgp = max {1; Bs } =max{1; (98,17 /(2 * 16 + 21))**} = 1,361

2-a+t
v - Bl =205/115 =1,783
4
2o
Koa¢ppuuunent

h, = 5. o, =(5* 11,5%2 = 20,06 MM

My = — =225/20,06 =1,122

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F=0,7533

PacuerHbie K03 HUIICHTEHI:
F

g = h_ =0,7533/20,06 =0,03755 1/mm
[}

Ko = 160/35 = 4571
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (4,571% * (1 + 8.55246*Ig 4,571) — 1)/ ( (1.0472 + 1.9448 * 4,571%) * (4,571 - 1)) = 0,926

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koadpdunument nanpsoxennit (Tabmwma 4.16.5):

[} = (4,571%* (1 + 8.55246 * Ig 4,571) — 1) / (1.36136 * (4,571~ 1) * 4571-1))  =1,425

V =0,1786

KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

a=2 h, g3  =1425/0,1786* 20,06 * 115 =0,2117-10* m®
v
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toe+l  t°

L= +—— =(21*0,03755 + 1) /0,926 +21%/0,2117-10* = 2,369
d

MoMeHT nHepuuu cedeHus (IiaHna npy u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
I= 00874 -L-gh -he B~ 08742369115 20,06 35/01786 = 0,1077-10° m*

v
G e = 0.5 (2o +2;) =0.5* (11,5 + 20,5) =16 MM
A =035-[A-B) =05 * (160 - 35) = 62,5 MM
-
Tak kak t_ng’
Ay =Ay =62,5 MM
Byg = =21 MM
4 -6
1 E 1 |B =(62,5*21% * [1/3-0.21 * (21/62,5) * (1 — =0,1521-10
3 E E
K= {p-,_,.,_ EB)' E_D 21.[@]' I_E{H} 1112 * {21/62,5}] N
Cp=h =22,5 MM
DDG = ng =16 mm
4
1 D 1 [D =(22,5* 16%) * [1/3— 1.05 * *(1- = (-0,38-10”
3 oo oo (22,5*16% * [1/3—1.05* (16 / 22,5) * (1 (-0,
K= (Cc 'DDG)' PR Rreuad i Ebr—uih hrowa 1/192 * {16/ 22.5))] ) M
C C

[MonspHelii MOMEHT ceueHus uanua (MHTerpaitbHble (GIanHpl, IIockue (GIaHIpl ¢ BTYIKOI):

lp =K 5 +Kop =0152010° +(038107) =0,1141-10° m*

KommonenT MIPOCKTHOI'O MOMCHTA Ha (I)naHue, KaK pe3yiibTaT JICUCTBHS BHEIITHETO I/I3FI/I6aIOH_ICFO MOMEHTa H/HJIH OCEBOM

CHITBIL:
g
< I hy =4*0*/0,1077-10° 1 (0.3846 * 0,1141-10° + 0,1077-10° =0H
= M,.=4Mg- : +F; -h * / * * '
= e E |FI3846 T +Ii| [C—E-hb} 5 BD )] *[34,75/ (1252 * 34,75)] + 0 * 34,75 M
[}
E N3rubaromuii MOMEHT B pacU€THBIX YCIOBHSIX (BHYTPEHHEE ABICHHE):
g =|((1612 * 34,75 + 6917 * 33,62 + 8269 * 22,25) * 1,361 + 0) * 1 =6432H
= MD=||:|IHD'hD+HT'hT+HG.'hG.:|'EIS|: +MDE:I'FS| =(( ) ' 125) ) ) | M

Koadpduument nanpsoxennit (Tabmuma 4.16.5):
3 f=1
gf IIpoosbHBIE HAIIPSKEHUS BO BTYJIKE, B PACUETHBIX YCIOBUSAX:
2 £,
o BH =5 — =1%6432/(2369*205°*35) = 18,46 MIla
E L-gi B

YcnoBue npoyHOCTH:
ol
- Spfminfl 53,2538, |
m
3 minfl 5-5;,2.5-3, | =min{L5*133,9;25*131,7} = 200,8 MIla
E; 18,46 MIla < 200,8 MIla, YcaoBue NpoYHOCTH BHINOJTHEHO
£ PagnansHble HanpsHKEHUS BO (DIaHIe, pacy€THBIE yCIOBHS:

(133 t-e+1)-MM,

- Sg = - = (1.33 * 21 *0,03755 + 1) * 643,2 / (2,369 * 21 * 35) = 36,04 MIIa
= L-t*-B
=6
~ YcnoBue NpoyHOCTH:
§ B S8,
E[ 36,04 MIla < 133,9 MIla, ¥YcjioBHe NPOYHOCTH BbINOJHEHO
o
= 1 K* 1K) _ ) o

¥ o= —— | 0.66345 +35 7169 - — =1/(4,571 1) * (0.66845 + 5.7169 * 4,571° * 1g 4,571/ (4,571° - 1)) = 1,297

-1 -

5
ol <
o E32)
< § Jucr
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]
o Ko+ = (45712 + 1) / (4,571~ 1)

Kacarenbunie HalpsKEHUA BO (bnaHue, paCLIéTHLIe YCJ0BUA:

¥ -
dr = 3 ED -Z-3p =1297*6432/(21*35)— 1,101 * 36,04 = 14,38 MIIa
t_ .
YcnoBre Npo4HOCTH:
A 28,

14,38 MIla < 133,9 MIla, YciaoBue NpoYHOCTH BHINOJTHEHO

dg +3g

2
Ycnosue Npo4HOCTH:

= (18,46 +36,04) / 2 = 27,25 MIla

Ag+a
ZHOUR can
27,25 MIla < 133,9 MlIla, YcjioBHe IPOYHOCTH BbITIOJTHEHO

SEHET - (1846 +14,38)/2 = 16,42 MITa
2
YCJ'IOBI/IC HpO‘IHOCTI/I:

ﬂqﬁ

16,42 MIla < 133,9 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
W3rubarommuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPCHHEE 1aBJICHHUE):

W, - (C-3) By Fs
E 2
HpOI{OJ‘IBHHe HaHpiDKeHI/IH BO BTYJ'IKG, B YCJ'IOBI/ISIX MOHTaxa.

=7,07510* * (125-80,5)*1,361*1/2 = 2142 H ™

£,

Sg=———
L-gi B
YcnoBue NpoyHOCTH:

S <min{l. 58 125 Sy )

=1*2142/(2,369 * 20,5 * 35) = 61,49 Mlla

min{l 5.8 125 -8 =min{L5*1527;25% 1503} = 229,1 MITa

61,49 MIla < 229,1 MIla, ¥Yc/ioBUe MPOYHOCTH BBINOJHEHO
PaauanbHbie HanpsDKeHUs BO (DIIaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)-M,
3 = 7 =(1.33* 21 *0,03755 + 1) * 2142 / (2,369 * 212 * 35) = 120 MIIa
L-t*B

YcnoBue NpoyHOCTH:
By =54

120 MIIa £ 152,7 MIla, YcaoBue NpOYHOCTH BHINOJIHEHO
KacatenpHble HanpsDKeHNS BO (hIaHIle, YCIOBHS MOHTaXa!

Y- s
Sr = 3 - Z-3p =1297*2142/(21°*35)- 1,101 * 120 = 47,9 MIla
t“-B
YCJ'IOBI/Ie MIPOYHOCTH:
Br = ng

47,9 MIla < 152,7 MlIla, YcjioBrue NPOYHOCTH BbINOJIHEHO

SHHER - (61494 120)/2 = 90,77 MTTa
2
YCHOBI/IC MIPOYHOCTH:

Sg+ig
Tisfg

90,77 MIla < 152,7 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJTHEHO

=1,101
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HEBT = (6149 +47,9)/2 = 54,69 MITa
2
YcnoBre nMpoYyHOCTH:

SH +ST
T s

54,69 MIla < 152,7 MIla, Yc/10BHe NPOYHOCTH BBHINOJIHEHO
Yci10BHE NPOYHOCTH BBHINOJHEHO

Kecmkocmo ¢hnanuya

- 71 pacYETHBIX YCJIOBHIA:
IToxa3zaTens xecTKOCTH (hIaHna (MHTETpaTbHbIE (IAHIB, PACYETHRIC YCIIOBHS):

52.14-W M,

L 'E}ﬂ:u : gg Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,01610<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxazarens xecTkocTH (uiaHna (MHTETpaIbHbIC (IIAHIBI, YCIOBUSI MOHTaXa):

=(52.14 * 0,1786 * 643,2) / (2,369 * 1,973-10° * 11,5°* 0,3* 20,06) = 0,01610

S2.14-W M

L-Eye-gi Kg-h,
YcnoBue )XeCTKOCTH:
J.<1.0
0,05290<1.0
YcaoBue KECTKOCTH BHINOJIHEHO

=(52.14 * 0,1786 * 2142) / (2,369 * 2-10° * 11,5** 0,3 * 20,06) = 0,05290
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daanuesoe coequaenne DN50-Rc1/2

PacuéT Ha npo4YHOCTHL M repMeTudHocTh Mo 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 2JIEMEHTA:

Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennunii nuametp ¢ranma, B:

JlimHA KOHMYECKOW YacTH BTYJIKH, 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

tynep M DN50
12X18H10T
12X18H10T
160 mm

19 MM

1 MM

0 MM

48 MM

18 MM

0 MM

14 mm

14 mm

5 MM

12X18H10T
12X18H10T
160 mm

21 MM

Wzmj} Jluct

Ne moxym. [omn. | Hara
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CymMma npubaBoK, c: 1 MM

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 21 MM
JlmHa KOHMYeCKO# 4acTH BTYJKH, 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
Panunyc nepexona, r: 5 mMm
Hnuabku:

Martepuai: 37X12H8I'SMB®D
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 n30bpITOUHOE naBieHue, p: 1,601 MIla
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)

Jomyckaemsbie HanpspkeHUs st Matepuana 37X 12H8'8MbB® npu remmnepatype T = 170 °C (pac4€THbIe YCIOBHSA):

Sy=min{R:” / N120; Rm® / Ngo; Re / Ny Ry / Ng}=min (590 / 4; 736 / 5; 537,4/ 1,5; 706 / 4)=  147,2 MITa
Monyne nmpomonsHO# ynpyroctu s Matepuana 37X12H8I'8MB® npu remnepatype T = 170 °C:

Es= 2,062:10° MIla

Koapduuument nuneitnoro paciupenus uist marepuana 37X12H8'SMB® npu temnepatype T = 170 °C:

o= 0,1737:10* °C

Jonyckaemble Hanpspkenus 1 Matepuana 37X12H8I'SMbB® npu temmniepatype T = 20 °C (pacuérHble ycIoBusl):
S.=min{R:% / ra0; R / Nzo; R / nr}=min (590/4; 736/5; 590/ 15)= 147,2 MIla

Monyns npogonsHoi ynpyroctu juist Mmarepuana 37X 12HEI'8MB® npu temneparype T = 20 °C:

E®= 2,15-10° Mlla

Ceoiicmea mamepuana cmexicnozo rnemenma haanya 1 Illmyyep M DN50
Jonyckaembie Hanpspkenus uis Matepruana 12X 18H10T npu temmnepatype T = 200 °C (pacuéTHbie yCIOBUS):

Sno1= 132,8 MIla
Jonyckaemble Hanpspkenus 1 Marepuana 12X18H10T npu temneparype T = 20 °C (pacuéTHble YCIOBHS):

Sp= 152,7 MTTa
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2

Jlonyckaembie Hanpspkenus uis Mateprana 12X18H10T npu temmepatype T = 192 °C (pacuéTHbie yCIIOBUA):

Snoz= 131,7 MIla
Jomyckaemsre HanpspxkeHus it Mateprana 12X 18H10T mpu remmnepatype T = 20 °C (pac4€THBIE YCIOBUS):

Snez= 150,3 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jomyckaemsle HanpspkeHust 1yig Matepuana 12X 18H10T mpu temnepatype T = 192 °C (pacuérHble ycioBus):

Sto1= 133,9 MIla
Momyns npononbHO# ynpyroctu s mateprana 12X 18H10T mpu Temmepatype T = 192 °C:

E;= 1,973-10° Mlla
Koa¢pduuument muneitnoro pacmupenus 1uist matepuana 12X18H10T npu Temneparype T = 192 °C:

o= 0,1697-10™ °C
Jonyckaemble Hanpsiokenus 1 Matepuana 12X18H10T npu Temneparype T = 20 °C (pacuéTrHble yCIIOBHS):

Sq= 152,7 MIla
Mopaynbs npononsHo#l ynpyroctu ais marepuana 12X18H10T npu temneparype T =20 °C:

E®,= 2:10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jomyckaemsle HanpspkeHus 1uig Matepuana 12X 18H10T npu remnepatype T = 192 °C (pacuérHble ycnoBus):

Stoz= 133,9 MIla
Mopayns npononsHo#l ynpyroctu nis marepuana 12X18H10T npu tremneparype T =192 °C:

E,= 1,973-10° Mlla
Koadpduument nunetinoro pacmmpenus st Matepuana 12X18H10T npu temmeparype T = 192 °C:

o= 0,1697-10™ °C
Homnyckaembie Hanpsixenus it Matepuana 12X18H10T npu temnepatype T = 20 °C (pacdy€THble ycioBus):

Sg2= 152,7 MIla
Monyne npomonsHON ynpyroctu A marepuana 12X18H10T npu remneparype T = 20 °C:

E®,= 2:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Bryrpennnii nuametp ¢raHma (¢ yaeToM KOPPO3UH):
E=B+2Z.¢c =48+2*1 =50 MM
JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
gEn =8p-° =14-1 =13 MM
Bospimmii quamMmeTp KOHNYECKON BTYJIKH C Y4€TOM KOPPO3HH:
g1=g;—-¢ =14-1=13mm
Tonmmua ¢naHna, ¢ y4eToM KOppO3nu:

t=t-g; =19-0 =19 Mm

Pacuémmnvie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
E=EBE+2.¢c =21+2*1 =23 MM

JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gg =gp-¢ =185-1 =175Mm

Bonpmmii quaMeTp KOHUYECKO! BTYJIKH C Y4€TOM KOPPO3HU:

g1=g;-¢ =275-1 =26,5Mm

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 00a- |mynb 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 IMUPUHBI MPOKIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHAS IIUPpHUHA TPOKIJIAAKHA:

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 ONPCACICHUS 0a30BOM KOHTAKTHOM IIHUPUHBI IPOKIAAKHN Y€pEe3 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 Mm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
TIpoexTHast GosTOBast HATPY3Ka JJISl pACYETHBIX YCIOBUH (1151 HECAMOYILTOTHSFOIIIUXCS TIPOKIIAIOK):
W-:. =0785. 32 p+2b-m-Gomp =0785 *80,52* 1,601 +2 * 3,25 *3,142 * 80,5 * 3 * 1,601 = 1,604~104 H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, = OH

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYIIO.
BremHuii u3rubaroniuii 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, +
& = max ;
Shu:u

W . . 3 2
= max((1,604-10* +0+4*0/80,5)/147,2; 5671-10* /147,2] = 0,3853-10" M

.

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 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 =0785B%.p =0785*50°* 1601 = 3142 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-8 -—(u25-50-13)/2 =31 mu

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G% p =0785*805°*1601 =8143H

Paznnma Mexxy oOriei paBHOIEHCTBYIOIIEH HaBICHUS U PaBHOACHUCTBYIONICH HA BHYTPSHHEN TOBEPXHOCTH (IIaHIA:
Hp=H-Hj =8143-3142 =5002 H

PagmansHOE paccTosTHHE OT peaKIuy MPOKIAIKA 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:

+hﬁ} =1/2* [(125-50) / 2 + 22,25] = 29,87 MM

Hy=W, -H =160410"-8143 =7895 H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
Koaddunment 6oiaroBOro HHTEpBaa:

Egp = max4l, Bs =max{1; (98,17 / (2 * 16 + 19))**} = 1,387
2-at+t

¥_= £l =13/13 =1
[4
o
Koadpurment

JIuct
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h, = fE-gD =(50* 13)* = 25,5 Mm

X, = =18/255 =0,706
hl:l
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F =0,8982
Pacuernpie k03¢ HUITEHTHI:
F
g = . =0,8982/25,5 =0,03523 1/mm
a
Ko =160/50 =32
E
2
T= K q+485524 lgk)-1 (3,22* (1 + 8.55246*1g 3,2) — 1)/ ((1.0472 + 1.9448 * 322 * (32 - 1)) = 1,16
il 0472 +1 D448 -sz (K -1
2
7= K d+8.55246 IgK) -1 =(3,2°* (1+855246*1g32)—1)/(1.36136 * (3,22~ 1) *(32-1))  =1,933

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,5529

Koa¢pduuument d s nHTETpanbHbIX (IIaHIEB:

a=2 h, g2 =1,933/0,5529 * 255 * 13 =0,1506:10"
v
toe+l  t

L=

4 =(19*0,03523 + 1)/ 1,16 + 19°/ 0,1506-10* = 1,895
d
MoOMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
o 00874 L-gg ho B 0874+ 1,805+ 13+ 255%50/05529 = 0,6453-107 m"

«
5 v
=
; Gug=05(gy+g;)  =05*13+13 =13 mm
= Ap=05-(A-E) =0.5* (160 — 50) =55 MM
= Taxk xak = we
&, = =
= = Ag 55 Mmm
=4 -
- By = =19 Mmm
2 4
= 311 Eg 1 |Bg =(55* 19°%) * [1/3-0.21 * (19/55) * (1 — _ PP
= Km=[ﬁA'EB)' E-U-El'[a} I_E{H 1/12 * {19/ 55}%)] =0,9841-107 ™
= _
g Cp=h =18 MM
=
. Do =0 =13 MM
= D g
3
e 4 7
E: 3 ) 1 Dog 1 Dpp =(18 * 13%) * [1/3—1.05 * (13/18) * (1 — =(-0,1676-10
K= ¢ Dpe/f 5-1-'3'5' E . 1'@' _Cc 1/192 * {13/ 18}%)] )
5 i i
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
é I, =K g +Kp =09841107 +(-0.1676-107) =0,8165-107 m*
E KoMnoHeHT nmpoeKTHOTO MOMEHTA Ha (IaHIe, KaK Pe3yiIbTaT NCHCTBHS BHEITHETO H3THOAOIIET0 MOMEHTA H/WIH OCEBOM
) CHJIBL:
=
5
ol <
o E32)
< 8 Jluct
o
e E-14.00.00.000 PP 219
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I h =4*0*[0,6453-107 /(0.3846 * 0,8165-107 + 0,6453-107 =0H
Mne=4'ME'[ }[ D } [ (

+Fs; -h
03846 I +1||T-2 By DD y)*[31/(125-2*31)]+0*31 M
Koadduument momeHTa 11 paciera CBOOOTHBIX KOJICII:
Fo =1
N3rnbaromuii MOMEHT B pac4ETHBIX YCJIOBUSX (BHYTPEHHEE JIaBICHHE):

M, = ||IHD- ‘hp +Hp hp +Hp 'hI}:I'E‘SE +M-:ue:l'FS| =((3142 * 31 + 5002 * 29,87 + 7895 * 22,25) * 1,387 + 0) * 1| =586,2 H m
Koadpdmument nanpsoxennit (Tabmrma 4.16.5):

f=1
HpOHOJ’ILHLIe HaIps>KEHUs BO BTYJIKC, B paC‘-IéTHLIX YCJIOBUSX:
£,
H="—73— =1%5862/(1895*13*50) = 36,61 MIla
L-gi B

Ycnosue npo4HOCTH:
Spfminfl 53,2538, |

minfl 5-5;,2.5-8,,} =min{L5*133,9; 25*132,8} = 200,8 MIla

36,61 MIla < 200,8 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:

(133 t-e+1)-MM,
R = 5 =(1.33*19*0,03523 + 1) * 586,2 / (1,895 * 192* 50) = 32,39 MIla
L-t* B
Ycnosue npoyHOCTH:
A S8
32,39 MIla < 133,9 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO

2
Vo= _1 .[u_ﬁﬁg45 +5 7169 K :{'ng] =1/(3,2—1)*(0.66845 +5.7169 * 3,2 * g 3,2/ (3,2°~1)) = 1,759
E-1 _
2

g _ET+1 =(32+1)/(32°-1) =1,216
= Ki-1
i KacarenpHable HanpspKkeHUS BO (praHIe, pacuéTHBIC YCIOBUS:
Q
E ¥ 'Mu:-
= 37 = = -Z-8g =1,759*586,2/(19°*50) - 1,216 * 32,39 = 17,7 MIla
é t* B

VYcnoBue mpoYyHOCTH:
= Ao 28
L% 17,7 MIla < 133,9 MlIla, YcaoBue NPOYHOCTH BHINOJTHEHO
= SHHSR - (3661+3239)/2 =345 MITa
= 2
=
=~ YcnoBue NpoyHOCTH:
% 5 b= +53 i « Sﬁ:‘
M
E 34,5 MIla < 133,9 MIla, Yc/jioBue POYHOCTH BHINOJHEHO
=
3 SHAST  _(3661+17.7)/2 = 27,16 MITa
as) 2

YcnoBue NpoyHOCTH:
© Sy +a
g - S S
S
E 27,16 MIla < 133,9 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
‘E) BonroBast Harpy3ka B yCIOBHSX MOHTaXa:
=
é Wg = [@] 'Sbg =(0,3853-10° +0,576-10°)/2* 1472 = 7,075-104 H
= W3rubaronuii MOMEHT B YCIIOBUSX MOHTaXa (BHYTPEHHEE JaBJICHHUE):
ol«
Elom
< § Jlucr
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W (C-3) By Fs
& 2
IIpononbHbIE HAMIPSIKEHUS BO BTYJIKE, B YCIOBHSIX MOHTaXa:

=7,075-10* * (125-80,5) *1,387*1/2 = 2184 H M

Il

£ M,

=__ & =1%*2184/(1,895*13°*50) = 136,4 MIla
L-giB

Ycnosue Npo4HOCTH:

Sy <tmin{l. 5 85125 8,

Sy

min{l 5.8 ;2.5 -8 =min{L5*1527;25% 1527} =229,1 MITa

136,4 MIla < 229,1 MIla, YcjaoBue NPOYHOCTH BHINOJTHEHO
PaauanbHble HaNMpsDKEHUS BO (DIaHIe, YCIOBUS MOHTaXa!

[133-t-e+1]-M,
Hg = 3 =(1.33*19* 0,03523 + 1) * 2184/ (1,895 * 19 * 50) = 120,7 MIla
Lt°-B

Ycnosue Npo4HOCTH:
Sp <8g

120,7 MIla < 152,7 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

¥ M,
By =——-Z-3g =1750*2184/(19°*50)- 1216 * 1207 = 65,97 MIla
t-B
VYcnosue MIPOYHOCTH:
BT Shg

65,97 MIla < 152,7 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJHEHO

SH AR - (13644 1207) /2 = 128.6 MITa
2
YCJ'IOBI/IC HpO‘IHOCTI/I:

dg+ig
— 23
128,6 MIla < 152,7 MIla, YciaoBue NpOYHOCTH BHINOJIHEHO

SEAET - (1364 +6597)/2 = 101,2 MITa
2
YCHOBI/IS HpO‘IHOCTI/I:

dg a7
Ti B

101,2 MIla < 152,7 MIla, YciaoBue NpOYHOCTH BHINOJIHEHO
YciioBre MPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- 11l pac4ETHBIX YCIIOBUIL:
Koaddpunment sxecTkocTn U HHTETPANBHBIX (IIAHIIEB!

Kr=0.3
[Nokazarens xecTkocTH (uiaHna (MHTETpajJbHbIE (IIaHIbl, pacCYETHBIEC YCIOBHSA):
52.14-W I,
I= = (52.14 * 0,5529 * 586,2) / (1,895 * 1,973-10° * 13** 0,3 * 25,5) = 0,03496

L 'E;L.ﬂ:u : gg Ky -hy
VciioBUeE KECTKOCTH:
J.<1.0
0,03496 < 1.0
Yci0BHe JKECTKOCTH BBINNOJIHEHO
= IJIA yCHOBI/Iﬁ MOHTaxa.:
TMokasares xecTKOCTH (yaHna (MHTErpaIbHbIE (IAHIIbI, YCIOBUS MOHTAKA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,1285<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 * 0,5529 * 2184) / (1,895 * 2-10° * 13°*0,3* 25,5) = (0,1285

Pacuém nanpaxcenuii 6mopozo ¢paanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

H, =0785.B* p =0785*23°*1601 =664,8 H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-81 —(125-23-265)/2 =37.75 Mu

Paznuna Mexxay oO1ieit paBHOJICHCTBYIOIIEH JaBICHUS U paBHOACHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (IaHIa:

Hp=H-Hp =6143-6648 = 7479 H
TIneuo nns HarpyskKu HT (I/IHTeraJ'IBHBIe q)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJ'IOFI/ILIHO)I

21 2
Koadduument 6oxroBoro nHTEpBaa:

hp = l |:C _E +th| =1/2* [(125-23)/ 2 + 22,25] = 36,63 MM

Bgp = max {1; Bs } =max{1; (98,17 /(2 * 16 + 21))**} = 1,361

2-a+t
v - Bl =265/175 =1,514
4
2o
Koa¢ppuuunenr

h, = .fE: g, =(@3* 17,5¥* = 20,06 MM

My = — =225/20,06 =1,122

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F=0,7871

PacuerHbie K03 HUIICHTEHI:
F

e n =0,7871/20,06 =0,03923 1/mm
[}

Ko = 160/23 = 6,957
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (6,957% * (1 + 8.55246*1g 6,957) — 1)/ ( (1.0472 + 1.9448 * 6,957%) * (6,957 — 1)) = 0,6987

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koadpdunument nanpsoxennit (Tabmwma 4.16.5):

I = (6,957% * (L + 8.55246 * Ig 6,957) — 1) / (1.36136 * (6,957% — 1) * (6,957 — 1)) =1,031

V =0,2419

KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

a=2 h, g3  =1081/0,2419 * 20,06 * 17,5 =0,2618-10*
v
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toe+l  t°

L= +—— =(21*0,03923 + 1)/ 0,6987 +21%/0,2618-10* = 2,964
d

MoMeHT nHepuuu cedeHus (IiaHna npy u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

4
- D084 L8 ho B 087442964 175%20,06*23/0,2419 = 0,1514-10° a’

V
Gz = 0.5 [gp +21) =0.5* (17,5 + 26,5) =22 MM
Tax kak t {GWE,
&, =h+t =22,5+21 =43,5 MM
By = ng =22 MM
4
1 =] 1 |B =(43,5*22% * [1/3-0.21 * (22/435) * (1 - _ 6 4
3 E E
3 Ay, 12 |4,
&g =035-[4-B) =0.5* (160 — 23) = 68,5 MM
Co=Ap — Oy =68,5-22 = 46,5 Mm
DDG =1 = 21 MM
4
1 D 1 |D =(46,5* 21%) * [1/3 — 1.05* (21/ 46,5) * (1 — =(-0,6062:10""
3 D3 i
Kop = (C.; 'DDG)' -l ==l = 1/192 * {217 46,5)%)] )M
3 T 92 |,

[MonspHelii MOMEHT ceueHus1 uanna (MHTerpaitbHble (GIanHpl, IIockue (GIaHIpl ¢ BTYIKOI):

I, =K g +Kop =0105510° +(0,6062-107) =0,4486-107 w*
KOMITOHEHT MPOEKTHOrO MOMEHTA Ha ()IAHIIE, KaK Pe3yJIbTar JEHCTBHSA BHEIIHETO M3rUOAKOIIEr0 MOMEHTA /UM OCEBOI
CHUJIBI:

<
=
S I h =4*0*/[0,1514-10° /(0.3846 * 0,4486-107 + 0,1514-10° =0H
S I , , ,
III.I'I = 4 . III.I'I . . + F . h * * *
i e E [0.3846 1 +I} [C—z-hD} A DD )] *[37,75/ (1252 *37,75)] + 0* 37,75 M
E W3rubaromnmii MOMEHT B PacYETHBIX YCIOBHUAX (BHYTPEHHEE aBIICHUE):
= —
=646 H
é N, = ||I1—1 p hp+Hp by +Hp -hs)-E'sc +M,, )-Fs | = |((664,8 * 37,75 + 7479 * 36,63 + 7895 * 22,25) * 1,361 + 0) * 1| "
Koapduumnent nanpsoxenuit (Tabnuua 4.16.5):
8 f=1
;f HpOI[OJ'IBHBIe HaIps’)KEHUA BO BTYJIKC, B paC‘{éTHBIX YCIOBUAX:
= £,
g H=T 3 _ = 1*646/ (2,964 * 26,5°* 23) = 13,49 MIla
= LgiB
o YcnoBue MIPOYHOCTH:
2 i :
- BgSminfl 5.83,:255, |
jus)
S minfl 58, 1253, ] =min{l.5*1339;25*131,7} = 200,8 MIla
§ 13,49 MIla < 200,8 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
£ PanuanbHble HanpspKkeHUs BO (biaHIe, pacyETHBIE YCIOBUSL:
(133 t-e+1)-MM,
s B = 2 =(1.33*21*0,03923 + 1) * 646 / (2,964 * 212 * 23) = 45,03 MIla
g{ L-t°B
= VYcnoBue npo4HOCTH:
¥
2 Sp £ 8,
E( 45,03 MIa < 133,9 Mlla, YciaoBHe IPOYHOCTH BHIIOJTHEHO
o
=
=
ol <
Bl o
< § Jlucr
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=1,042

2
. .[0_55345 +5 7160 . B ;gK] =1/(6,957 — 1) * (0.66845 + 5.7169 * 6,9572 * g 6,957 / (6,957 1)) = 0,9378
E-1 E* -
]
_ET+ = (69572 + 1)/ (6,957 1)
Ki-1
KacarensHble HanpsoKkeHHS BO (aHIle, pacuETHBIC YCIIOBHS:
T M,
Sp=— — Z-3g =09378* 646/ (212* 23) - 1,042 * 45,03 = 12,8 MIla
t_ .
YcnoBue npoyHOCTH:
Sp €8,

12,8 MIla < 133,9 MIla, YcioBue NpOYHOCTH BBITIOJIHEHO

SHHER - (13494 45,03) /2 = 2926 MITa
2
YcnoBue npoyHOCTH:

Ag+a
ZHOUR can
29,26 MIla < 133,9 MIla, ¥Ycii0BHe NPOYHOCTH BHINOJHEHO

SEHST (1349 +128)/2 = 13,15 MITa
2
YCHOBI/IC HpO‘IHOCTI/I:

mqsﬁ

13,15 MIla £ 133,9 MIla, YciioBue NpOYHOCTH BHINOJHEHO
W3rubarommuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPCHHEE 1aBJICHHUE):
W, [C-G) By F
g 2
[IpomonbHbIE HAMPSKEHUSI BO BTYJIKE, B YCIOBUSIX MOHTaXa:

=7,07510* * (125-80,5)*1,361*1/2 = 2142 H ™

£,

Sg=———— =1%2142/(2964*265°*23) = 44,75 MIla
L-gi B

YcmoBue MIPOYHOCTH:

Sy <tmin{l. 5 85125 8,

mjn{l S5 A5 Sng} =min{1.5* 152,7; 2.5 * 150,3} = 229,1 MIIa

44,75 MIa < 229,1 Mlla, YcaoBue NPOYHOCTH BHIOJTHEHO
PajmanbHble HanpspKeHMst BO (UIaHIle, YCIOBUSI MOHTaXa:

[133-t-e+1]-M,
Hg = 3 =(1.33*21*0,03923 + 1) * 2142/ (2,964 * 21> * 23) = 149,3 MIla
Lt°-B
YcnoBue NpoyHOCTH:
SR =5y
149,3 MIla < 152,7 MIla, Yc/jioBre NPOYHOCTH BHINOJHEHO
KacarenbHble HanpsbKkeHUs BO (IIaHIe, YCIOBUS MOHTaXa!

i -I'u'Ig
3 = 3 - Z-3p =09378*2142/ (217*23)-1,042*149,3 = 42,44 MIla
t*-B
VYcioBue MIPOYHOCTH:
Sp <8¢

42,44 MIla < 152,7 Mlla, ¥YciaoBue NPOYHOCTH BHITIOJTHEHO

SH +SR

2
Ycnosue Npo4HOCTH:

= (44,75 + 149,3) /2 = 97,05 MIIa
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3 b= +a B
—— %3
97,05 MIla < 152,7 MIla, ¥Yc/ioBHe MPOYHOCTH BHIMOJIHEHO

dg+ir

2
Ycnosre Npo4HOCTH:

= (44,75 +42,44) 1 2 = 43,6 MIla

mqsk

43,6 MIla < 152,7 MIla, ¥Yci10Bue NPOYHOCTH BBINOJHEHO
Ycii0BHE NPOYHOCTH BBINOJTHEHO

Kecmkocmo ghnanya

- U1l paCYETHBIX yCIIOBUM:

[Mokazartenp xkecTKOCTH (1aHIa (MHTErpabHbIC (IIAHIBI, PACUETHBIC YCIOBHS):
J2.14-W M,

I= - = (52.14 * 0,2419 * 646) / (2,964 * 1,973-10° * 17,52 * 0,3 * 20,06) = 0,007557

L-Ey g0 Eg-h,

YcnoBue KECTKOCTHU:

J.<1.0

0,007557 <1.0

YcioBue KECTKOCTH BBINOJIHEHO

- 711 YCJIIOBHM MOHTaxa:

ITokazarenp xecTKOCTH (utaHIa (MHTErpabHbIC (MIAHIIBI, YCIOBHSI MOHTaXa):

52.14-% M

I= 2

L 'Eyg'gu Ky hy
YcnoBue )KeCTKOCTH:
J.<1.0
0,02473<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

=(52.14 * 0,2419 * 2142) / (2,964 * 2-10° * 17,5°* 0,3 * 20,06) = 0,02473
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1)
2)
3)

4)
5)

6)
7)

CHHCOK JJUTEPATYPHI

I'OCT P 52857.4-2007. Cocynsl u annapatsl. HOpMbI 1 METOABI pacueTa Ha MPOYHOCTb. PacueT Ha MPOYHOCTH U
TrepMETHYHOCTh (PJIAHLIEBBIX COETUHEHHH.

CA 03-003-07. PacueT Ha MPOYHOCTH ¥ BHOPAITUIO CTATBHBIX TEXHOJIOTUIECKUX TPYOOIpoBo0B. CTaHIapT acco-
ALK SKCIIEPTHBIX OpraHU3alnil TEXHOTeHHBIX 00BEKTOB MOBHIIIEHHON onacHOCTH "PocTexakcnepTusa’

T'OCT P 51274-99. Cocynpb! 1 anmapatsl. ATmapaTtsl KOJIOHHOTO Tumia. HOpMBI 1 METOIBI pacdeTa Ha IPOYHOCTb.
ASME VIII, Div 2, 2013.

T'OCT P 52857.3-2007. Cocyzp! u anmapatsl. HOpMBI 1 METOABI pacueTa Ha MPOYHOCTD. Y KPEIUIEHUE OTBEPCTHIA B
oOeuaiikax ¥ JHHIIAX PY BHYTPEHHEM W BHELTHEM JaBICHUAX. PacdeT Ha MpOYHOCTh 00€YaeK M JHUII TIPH BHEIII-
HHX CTaTHYECKHUX Harpy3kax Ha IITYIEp.

I'OCT P 52857.1-2007. Cocyasl u anmnapatsl. HopMbl 1 MeTOZIBI pacdera Ha NpoyHocTh. O0mue TpeOoBaHuMs.
I'OCT P 52857.2-2007. Cocyap! u annapatsl. HopMbl 1 MEeTOZIBI pacdeTa Ha MPOYHOCTh. PacueT NMIMHAPHYECKUX U
KOHHUYECKHX 00€4aeK, BBITYKIIBIX U IUIOCKUX JHUIL U KPBIIIEK.
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