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AO "BHUMHE®TEMAII" u He 110UIEKUT

DTOT TOKYMEHT SIBIISIETCS COOCTBEHHOCTBIO

KOIMUPOBAHUIO U pACIIPOCTPAHEHUIO 0e3 ero coriacus.

Pesynbratsl pacuera

IMTtynepa

Pesynbratsl pacuera

ONIops! CHI 1 MOMEHTOB
JIHHIIE JUTMITAYECKOe
Pacuér B paboumnx yclnoBHsX
Pacu€r B pacy€THBIX YCIOBHAX (HAPYKHOE JaBICHHUE)
OO6eualika IUITUHAPUIECKAs
Pacuér B paboumnx ycrnoBusxX
Pacu€r B pacy€THBIX YCIOBHAX (HAPYKHOE JaBICHHUE)
Pacuér B ycnoBusx ucnbiTanuil (I'HapOUCTIBITAHS)
Ormopa cemsioBas (MOABMKHAS)
Pacuér B pabounx ycnoBusx
Pacuér B pacyéTHBIX yCIOBHUSIX (Hapy»KHOE IaBICHHE)
Pacuér B ycnoBusx ucnbiTanuil (IHAPOUCTIBITAHNS)
Ormopa censioBast (HEMOABHKHAS)
Pacuér B paboumnx ycrnoBHsX
Pacu€r B pacyéTHBIX YCIOBHAX (HAPYKHOE JaBICHHUE)
Pacuér B ycroBusix ucnsitanuii (CHIpOMCIIBITAHNSA)
Mymep IT DN600
Pacuér B paboumnx ycrnoBusx
Mtynep A1-A2,51-62 DN200

Iloamuce 1 narta

Pacuér B pabounx ycnoBusx
HItyuep B DN8O
Pacuér B pabounx ycinoBusx
Pacuer Ha npounocts mo MKD B pabounx ycinoBusax
HItyuep I' DN8O
Pacuér B paboumnx yclnoBHsxX
IMtyuep E DN8O
Pacuér B paboumnx ycrnoBusx
Pacuet Ha mpouHocTs 0o MKD B pabouux ycIoBUAX

Itymep P1-P5 DN80O

Pacuér B paboumnx ycrnoBHsxX

HItyuep C1-C2 DN8O

Pacuér B pabounx ycrnoBusx
HItyuep XK DN50
Pacuér B pabounx ycnoBusx

Bzam. uas. Ne | UaB. Ne my6ur.

Pacuer Ha npounocts mo MKD B pabounx ycinoBusax
HItyuep U DN50
Pacuér B paboumnx ycrnoBusx
Mtyep K DN50
Pacuér B paboumnx ycrnoBusx

Mtymep Y1-Y4 DN50

Iloamuce 1 nata

Pacuér B paboumnx ycrnoBHsxX
HItynep LI DN32
Pacuér B pabounx ycnoBusx

HItynep X1-X4 DN32

Pacuér B pabounx ycnoBusx

Ors1aB/s1IeHUE

Pacuét Ha npouHoCTh COCyna
(05701571 (531 (533 47 (01 000 (1 05087 03106 1502 - 5
Pacuer nasienus ucnsitanus B coorserctsuu ¢ T OCT P 52630-2012
IIpoBepka HEOOXOIUMOCTH MMPOBEACHHUS PACUETOB HA MPOYHOCTD B YCIIOBHUSX UCIIBITAHUS
CBoOaHbIE TAOINIIBI
OCHOBHBIE DJIEMEHTEI
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Iloamuce 1 narta

Bzam. naB. No | HB. Ne ny6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

HaumenoBanue arrapara

HazBanue YCTaHOBKH.

HanmenoBanne o0nexTa:

Bug ucnbiTanmii.

VYuér celicMUUecKUX Harpy3okK:

Pacyér HAa NPOYHOCTHL COCY/IA

Bapaban kotna-yrunuzaropa mno3. E-802
KM-2 Ycranoska C-100

OAO "Cnasuedtp-SAHOC"

Cocyn, comeprkaliuit padbouyro KuakocTb. Jla

TunpoucnsrTanus
Her

JIuct

Ne nokym.

TTopi.

Jlara

E-802.00.00.00®P

Jluct




Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Onpeneenue 1aBJIeHUs] MCIILITAHUS

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

PacyeTHble ycnoBusA

PacuyeTHOE naBnenne Pp = 2,3 MlIla

Matepual sneMeHTa cocy1a, paboTaroIHi O] 1aBIEHUEM 09'2C TOCT 5520

I[OHYCKaeMLIe HalOpsDKECHU JI1 MaTe€puajia Kopmyca

20
npu temrnepatype 20 T [0]™ = 196 MIla
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepralia Kopiyca ¢ _
IpU pacuyeTHoi TeMieparype [o] = 164 MIla
o1” _
PacueTHOe ycii0OBHOE aBieHNE Ps o] = 275 MIIa
Marepwuan 35eMeHTa cocyia, paboTaloNUi Mo N1aBIeHUEM 09r2C TOCT 19281
Jonyckaemble HaNpsDKEHHS 71 MaTepuala Kopiyca 20 _
npu Temneparype 20 T [0]™ = 183 MIla
Jonyckaemble HaNpsDKEHHs 71 MaTepuala Kopryca ¢ _
Y pacueTHOM TeMIeparype [o] = 147 Mlla
20
o
PacueTHOE YCIIOBHOE JaBJICHHUE Ps % = 286 MIIa
Marepwuan 35eMeHTa cocyia, paboTaIoNUi 1Mo 1aBIeHUEM 09'2C KI1245TOCT 8479
JonyckaeMble HANPsHKEHUS JIJIsl MaTepualia Kopryca 20 _
npu temnepatype 20 T [0]™ = 163,3 MITa
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepualia Kopryca ¢ _
IpU pacuyeTHoi TeMieparype [o] = 128,9 MITa
a.] 20 B
PacueTHOE ycll0OBHOE aBiIeHHE Ps o] = 291 MIIa

[IpoOHoe naBneHne UCIBITAHKUS COCYA ONPEACISIOT C y4eTOM MUHIUMAJIBHBIX 3HAUYCHUH PacdeTHOTO JaBJICHUS U OTHOILE-
HHS TOMYCKAaeMBbIX HAaNMpsDKECHUI MaTepranos (YCIOBHOE JaBiieHHE) COOPOYHBIX eAMHUIL (3TTEMEHTOB COCYa), pa0OTAIOLIHX
NOJ1 TABJICHUEM, 32 HCKIFOYCHUEM OONTOB (ILTUIICK).

PacueTHO€E POOHOE JaBJIEHHE PU MHIPABINYECKOM HC- - éa] 20 -
neITanuy, Beryuciieasoe no I'OCT P 52630-20121.8.11.3 Py = 1250F, [o]' 34 MIla

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

PacuyeTHble ycnoBus (HapyXHoe faBrieHue)

PacueTHOe naBiieHne P, = 0,1 MIIa
Marepuai 37eMeHTa cocy/ia, paboTaroIuii o] JaBIeHUEM 09r2C TOCT 5520
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepualia Kopryca 20 _
npu temrnepatype 20 T [0]™ = 196 MITa
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepralia Kopryca t_
[P pacyeTHO# TeMiieparype [o] = 164 MIla

a.] 20 B
PacuetHoe ycnoBHOE IaBICHHE Ps o] = 0,120 MIla
Marepuai 37eMeHTa cocy/ia, paboTaroIuii 0] JaBIeHUEM 09r2C TOCT 19281
Jonyckaemble HaNpsDKEHHs 71 MaTepuala Kopiyca 20 _
npu temneparype 20 T [0]™ = 183 MIla
Jonyckaemble HaNpsDKEHHs JIJIs MaTepuala Kopiyca ¢ _
Y pacueTHOM TeMIepaType [o] = 147 Mlla

20

o
PacueTHOE YCIIOBHOE JaBJICHHUE P % = 0,124 MIIa
Marepwuan 35eMeHTa cocyia, paboTaIONU 1Mo 1aBIeHUEM 09'2C KI1245TOCT 8479
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepualia Kopryca 20 _
npu temneparype 20 T [0]™ = 163,3 Mlla
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepralia Kopryca t_
IpHU pacyeTHO! TeMiieparype [o] = 128,9 MITa

a.] 20
PacuetHoe ycnoBHOE IaBICHHE Ps 0,126 MIla

(o]

[IpoOHoe naBneHne UCIBITAHKUS COCYAA ONPEACISIOT C y4eTOM MUHUMAJIBHBIX 3HAYCHUH PacyeTHOTO JaBJICHUS U OTHOILE-
HHS TOMYCKAaeMBIX HAaNMpsDKEeHUI MaTepranos (YCIOBHOE JaBiieHHE) COOPOUHBIX eAMHUIL (3TIEMEHTOB COCYa), pa0OTAIOLIHNX
HOJ1 TABJICHUEM, 32 HCKIFOYCHUEM OONTOB (ILTIUIICK).

PacueTHO€E POOHOE JaBJIEHHE PU MHIPABINYECKOM HC- - éa] 20 -
neITanuy, Beryuciieasoe no I'OCT P 52630-20121.8.11.3 Py = 1250F, o]’ 0,15 MIla

[IpobHOE naBiieHUE I UCTIBITAHUS COCY/a, IPEIHA3HAYCHHOTO ISl pA0OTHI B YCIOBHUIX HECKOJIBKHX PEKHMOB C Pa3IIUy-
HBIMH PACUETHBIMU MapaMeTpamMu (JIaBICHUSIMH U TEMIIEPATYPAMH), MPUHUMAETCSI PABHBIM MaKCUMAaIbHOMY U3 OMpejie-
JICHHBIX 3HAYCHHMHA MPOOHBIX TAaBICHUH I KaXXIOTO PeKuMa.

Jluct
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Wzm) Jluct Ne nokym. Ionmn. JHara




Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

IIpoBepka He0OX0AUMOCTH NPOBEAECHUS PACYETOB HA MPOYHOCTH B YCJIOBHUSAX
UCTIBITAHUS

IIpoBepka HEOOXOAUMOCTH MPOBEJCHUS PACYECTOB HA MPOYHOCTh MMIMHAPUUCCKUX 00CUaeK U KOHUUCCKUX DIICMCHTOB,
BBIITYKJIBIX U IJIOCKUX JHUI B ycnoBusx uctsitanus mo [OCT P 52857.1-2007.8.4

PacyetHoe mpoOHOE TaBICHHE UCTIHITAHUS P, = 3,4 MIla

rHL[pOCTaTI/I‘IeCKOG JABJICHUC MPU MMOJIHOM 3allOJIHCHUN P —

anrmapara UCIbITATeIbHOM KHUIKOCTHIO cm 0,02 MIIa
20
]
P, +P, < :L35EPP é—t
[o]
P +p = — JIaBJICHUE UCIIBITAHUS C YIETOM THIPOCTATUYCCKOTO JaBICHUS KUIKO-
u " Tem ~ 3,42 Mlla .y

o 20
1350F; %: 3,71 MIla

3,42 Mlla < 3,71 MIla

3aKiIo4YeHueE:! l]pm;enelme pacuera Ha MPOYHOCTb B YCJIOBUAX UCIIBITAHUA HE Tp66YETCﬂ

Jluct

Wzm) Jluct Ne nokym. Ionmn. JHara
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OcCHOBHBIE YJIEMEHTBI

UcxoaHble AaHHbIe

CBoHbIE TA0JIHIBI

(DOneMeHT Marepuan [[{uamerp, mm [TommuHa UTnuna (Beico-  [Cymmaphas npu-  [Koadd. npourocTtu
CTCHKH, MM ra), MM 0aBKa, MM CBApPHOTO 111Ba
UTauime smmuntaae-  [0912C 2200 25 635 7,55 1
cKoe
OOeuaiika munuaa- j09'2C 2200 22 6000 3 1
n4ecKas
PesyabTaThl pacuera
Pabouue ycnosus
(DneMeHT Pacuetnas TeM- [PacuerHoe maB- |[lomyckaemsie Ha- [PacueTHas Jlomyckaemoe  [YcioBue
eparypa, °C iienne, MIla npspkeHust, Mlla ToJIIMHA ¢ y4. [maBieHue, Mlla [mpounocTtu
MpruOaBOK, MM
Hu1IE ATrT- 210 2,31 164 23,1 2,591 BLITTOTHEHO
TUYECKOC
O0cuaiika 1u- 210 2,31 164 18,6 2,808 BHITIOTHEHO
iHpUYecKast
«
5
= Pacuyé€THble ycnoBus (HapyXHoe aaBrieHue)
5
=
= (DneMeHT Pacuernas remne- |[PacuetHoe gaBie- Jlomyckaemblie Hanpsi- [PacuerHas TonmmuHa |YcnoBue
= patypa, °C Hue, MIla prernst, MIla C V4. MpuUOaBOK, MM  [IPOYHOCTH
é Truie smnuntayue- 210 (-0,1000) 164 12,21 BEITTOJIHEHO
= cKoe
S O6Geuvaiika i~ 210 (-0,1000) 164 14,31 BEITIOJTHEHO
e [priaeckas
=
~
2 HiTyuepa
z
= UcxopHble aaHHbIe
.
2]
™
A (DneMeHT Metka Tun Matepuan Ulnuametp, MM [TomnmuHa CymMMapHas IpH-
CTEHKH, MM 0aBKa, MM
g
E [ITyuep B DN8O [lItynep [[Ipoxonsumii c Ha- 091"2C 78 11 3
2 B [KJ1aAHBIM KOJIBLIOM KI1245)
= [tymep IT [Ityrep [[Tpoxomsiumii ¢ Ha- 091'2C 600 22 3
=
l% DN600 [T [KJTagHBIM KOJIBLIOM
[tynep A1-A2, [[Ityuep [[Ipoxoasiwmii ¢ Ha- 091 2C 202 14 3
= 51-62 DN200 AL [K1a JHBIM KOJNBLIOM KI1245)
F
|
% g Jluct
5| 2 E-802.00.00.00®P 3
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[HItyuep P1-P5  |Itynep [[Ipoxomsmwmii 6e3 yk- [09I'2C 78 11 3
DN80 P1 peIUIeHUS KI1245)
[tynep X1 DN50 [[IItynep [[Ipoxomsmmii 6e3 yk- (09 2C 18 10 4,25
11 peruieHus GrI'OCT
19281
[HITyuep K DN50 |[Itynep [[Ipoxomsmwmii 6e3 yk- [09I'2C 48 10 4,25
K perieHus GrI"'OCT
19281
[tymep J DN20 [[Itynep [[Ipoxomsmmii 6e3 yk- (09 2C 18 10 3
U1 peIUICHUS KI1245)
[tymep M, T [Ityrep [[Ipoxomsmmii 6e3 yx-  [092C 18 10 3
DN20 M eIICHUS KI1245)
[tynep Y1-Y4  [ryuep [[Ipoxomsmmii 6e3 yk- [092C 48 10 4,25
DN50 V2 perIeHUst GrI'OCT
19281
[tynep X1-X4  [[Ityuep [[Ipoxomsmmii 6e3 yk- (09 2C 31 10 3
DN32 X2 peIUIeHUS KI1245)
[tynep I [[Ityuep [[Ipoxomsmmii 6e3 yk- [09'2C 31 10 3
DN32 [11 eIJICHUS KI1245)
[HITyuep I' DN8O |Itynep [[Ipoxomsmwmii 6e3 yk- [09I'2C 78 10 3
B perUIeHUS KI1245)
[tymep XK DN5O [[Itynep [[Ipoxoasimmii ¢ Ha- 091 2C 18 10 4,25
DK [KJTagHBIM KOJIBLIOM GrI'OCT
19281
[HItyuep E DN8O [Itynep [[Ipoxonsumii c Ha- 091"2C 78 11 3
E [x1aIHBIM KOJIBIIOM KI1245)
S Pe3yabTaThl pacuera
<
=i
E Pabouue ycnoBus
-
é( (OneMeHT PacyerHas Temneparypa, °C |Pacuernoe nasnenue, MIla [YcnoBue npouynoctu
- [ITyiiep B DN8O 210 2,3 BLITTOJTHCHO
=
LEE [tyrep IT DN600 210 2,302 BLIIIOJIHEHO
< [tynep A1-A2, 51-62 DN200[210 2,31 BLITIOJTHEHO
% [tynep P1-P5 DN8O 210 2,3 BLITIOJTHEHO
~ [ITyuep 1 DN50 210 2,3 BLITTOJTHCHO
%I [tyrep K DN50 210 2,3 BBITTOJIHEHO
z [lryuep J1 DN20 210 2,308 BEITIOTHEHO
5 [tynep M, T DN20 210 2,3 BHITIOJTHEHO
o [ITyep C1-C2 DN80 210 2,3 BLITTOJTHCHO
o HITynep Y1-Y4 DN50 210 2,302 BLIITOJTHEHO
§ [tynep X1-X4 DN32 210 2,302 BLITIOJTHEHO
E [Ityuep 1T DN32 210 2,311 BLITTIOJTHEHO
E [tynep I' DN80 210 2,311 BBITTOJIHEHO
é [Ityuep K DN50 210 2,3 BLINOTHEHO
[tynep E DN8O 210 2,3 BLITIOJTHEHO
-
E
% g Jluct
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Iloamuce 1 narta

Bzam. naB. No | HB. Ne ny6ur.

Iloamuce 1 nata

NuB. Ne moi.
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MIOPLI CHJI I MOMEHTOB

PacuéTt B paboumx ycnoBusx

PesyabTarhl pacuéra:

-0,008

Y, MM

0,01

-0,015

-0,02

-0,025

-0,03

150

103

Q, H

100
50

-=0
=100

-150

150

x10~3

100
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2 3 4 5 & w1037
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T T
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Iloamuce 1 narta

Bzam. naB. No | HB. Ne ny6ur.

Iloamuce 1 nata

NuB. Ne moi.
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1 KFIHTEPHH APOYHOCTIA M YCTDH'—IHEDCTH
T | T I T I

0,8 | :
0,6 - e
ﬂlq_ - e =Rl Q—O—ﬂ}m T
0,2 -

0 i al o N | Ll 1

-1 0 1 2 3 4 5 6x10"37

--0---0-- Kputepuii npounoctu

--A\---A-- Kputepuii ycToitunsoctu

IIpenensHOE 3HAUYECH

ne

VYcinoBue paboToCIIOCOOHOCTH BBIIOIHEHO
OO0mwmii Bec:

> G; =3,2610° H
I[OHOJIHI/ITGJ‘ILHLIe BEPTUKAJIbHBIC HAIPY3KU.
E FFI =0H

OnopHble Harpy3Ku:

INo omo- |[Ha3Banwue oropsl Onopuoe ycu- [[lorepeunoe ycunue B ceuenun  [MI3rubaroniiii MOMEHT B CEYCHUN
[PBI e, F,. H 0001049KH Haz oropoit, Q, H 00o0sI0uKH Hag oropoit, M, H m
1 Oropa cemosast (me-  [1,62510° 1,21310° 5,28210"
10 IBHYKHAS)
2 Oropa cemosast (mox- [1,63¢10° 1,22610° 5,27710°
BIOKHAS)

Pac4yéT B pacyYé€THbIX ycrioBusaX (HapyxHoe anaBrieHue)

PesyabTarhl pacuéra:

|
r

JIuct

Ne nokym.
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Jlara

E-802.00.00.00®P
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Iloamuce 1 nata

NuB. Ne moi.
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INe omo-
bl

Ha3sanue OIIOPBbI

(OnopHoe ycu-
e, F, H

[lonepeyHoe yCHIIHE B CEUCHUU
o6o10uky Haj onopoit, Q,H

13rubaromyii MOMEHT B CEUEHUU
o6o10uKkH Hax onopoit, M, H m

Ornopa ceioBas (He-
[0 IBHYKHAS)

5,35110°

3,07810°

1,87-10"

Oropa ceiosas (mo-
BIOKHAS)

5,48410°

3,19710°

1,8710°

PacuéTt B ycnoBusax ucnoitanum (Ff'mapoucnbiTaHus)

-0,005

, MM

-0,01

-0,015

-0,02

150
x10™3
100

50

Q,H

-=0
-100

-150

MNepeMeweHna

MNonepeyHoe YoHUnue
I

i
ry

x10~3 7

Hzm

Jluct No noxym. TTopi.

Jlara
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Iloamuce 1 narta

HMarvGaroWwmi| MOomMedT

|
6x10°3 7

L L I | I I [ L I | I T
- : E : —
0.8 = i " I -
i ' ]
- i ! 1 -
0,6 —------- e Trreee A -
| . |
L | : ! _
i . ¥
CI'4 B Lo b L, i, L0 P n
0,2 -
D_-l- L M| 1 | 1 L 1 Y L 1 -|-_
-1 0 1 2 3 4 2 G x10"~37
--0---0-- Kpurepuii npounoctu
--A---A-- Kpurepuii ycToitunBocT
----------- IIpenensHOE 3HAUEHUE
YcnoBre paboTOCIIOCOOHOCTH BBITIOJTHEHO
OOmmwnii Bec:
3 G; =3,6510° H
JlomoTHUTE TbHBIC BEPTUKATBHBIC HATPY3KH:
> Fy; =0H
OrnopHbIe HATPY3KH:
No oro- |Ha3BaHue onopsl OnopHoe ycu- [[Tonepeunoe ycunue B ceuenuu  [MI3rubaronuii MOMEHT B CEYCHUU
[pBI e, F. H oOoT0uKy Haj onopoit, Q,H 0600uKkH Hax onopoit, M, Hm
1 Onopa cemiosas (me-  [1,81510° 1,14910° 4,92:10"
[10IBHYKHAS)
2 Onopa cemiosas (mox- [1,83210° 1,16410° 4,91510"
BIOKHAS)

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Wzm) Jluct Ne nokym. Ionmn. JHara

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

JIHUIIE JJIUOTHYECKOe

\
=
]
UcxopoHble AaHHble
Marepwuai: 09rac
Buytp. quamerp, D: 2200MMm
TonmuHa CTEHKU AHUINA, S 25 MM

[TpubaBka 111 KOMIIEHCAIIMN KOPPO3UH U 3pO3UH, €. 3 MM

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

IIpuGaBka TexHOJIOTHYECKAS, Ca: 3,75 Mm
CymMmaphas npubaBKa K TOJIIMHE CTCHKH, C: 7,55MMm
Bricora quuma, H: 550MmMm
Juuna ot60pTOBKH, hy: 60 MM

Pannyc kpuBH3HBI B BEPIIUHE JTHUIIA!
D2

F = —— =2200"/ (4 *550) = 220( MM
4.-H

Koaunrent npoyHocT cBapHOTo 1IBa:

¢ =1

M3onsus:

HasBanue: Temnounzomsaius
TommuHa, S, 100 MM
InoTHOCTB, Py,: 200 Kr/m®

Pacuér B pado4ux ycaoBusix

YcnoBus HATPYKEHUS !

Pacuérnas temneparypa, T: 210 °C

PacuérHoe BHyTpeHHee n30BITOUHOE AaBicHue, P: 2,31  Mlla

PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007

,ZlonycmzeMbte Hanpax3ceHusm.

Homyckaembie Hanpsikenust st matepuana 09 2C mpu temmeparype T = 21( °C (paboune ycimoBus):

[0]= 164MIla

Monyab nponoiapHO# yrpyroctu mist matepuaia 09 2C npu temmeparype T = 21( °C:

E= 1,810° Mlla

Wzm) Jluct Ne nokym. Ionmn. JHara

Jluct

E-802.00.00.00®P
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JInuwa, nazpysiceHHvle 6HYMPEHHUM U3OBIMOUHBIM O0ABTICHUEM.
Paaunyc kpvBU3HBI B BEpUIMHE JHUIIA!
D 2
F = —— =2200/(4*550) = 220( Mm
4-H
Pacuérnas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

S
2 c]le-03p
23,1mMm < 25 MM

3akioueHue:. Y cioBue paﬁOTOCIIOCOﬁHOCTI/I BBIIMMOJIHEHO
I[OHYCKaeMOC JaBJICHUEC:

2 [o]g s -0
= ————— =2*164*1*(25-7,55)/ (2200 +0.5 * (25 - 7,55)=
(e} R +0.35-(s,-c) ( ) /(2200 +0.5* ( )= 2,591MIIa

2,591MIla = 2,31 MIla
3axmodeHre. Y cJIoBHe MPOYHOCTH BHIMOJIHEHO

Sy, +o= +o =(2,31*2200)/(2*164*1-0.5*2,31) + 7,55= 23,1MmMm

PacuéT B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)

Ycnosua HAZPpYy)HCEeHUA.
Pacuérnas temmnieparypa, T: 210 °C
PacuérHoe Hapyx)HOe m30bITOUHOE AapneHue, P: 0,1000 Mlla

PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007

Jlonyckaemvle HanpaiceHus.

Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 210°C (pacuétHbie ycnoBusi (Hapy»XHOE qaBie-
HHE)):

g [o]= 164MIla
t;[ Monyab nponoiapHO# yrpyrocty st marepuaia 09 2C npu temmepartype T = 21( °C:
A E= 1,810° MIla
=
é( JInuwa, nazpyscennole HaQpPYHCHLIM 0ABTIEHUEM.
Paauyc KpUBU3HBI B BEPIIMHE JHUIIA!
s D*
S = — =220C%/ (4 * 550) = 220( MM
2 4-H
ol
= s;-c [ D 2°H
0 r=10- : - =10 * (25— 7,55) / 2200 * (2200 / (2 * 550) — 2 * 550/ 2300 = 0,11¢
E D 2-H D
ol 1+(2.4+8-X:I'K
= 2 = =(1 + (2.4 +8%0,119) *0,119) / (1 + (3.0 + 10 6,119) * 0,11¢ = 0,933!
o 1+3.0+10 20 -x
= Pacuérnas ToniuHa cTeHKH ¢ yuéroMm npubaBok (npu gasnenuu P = 0,100 MI1a):
s
[a~]
R o e max EyB [0y P 132pR 4+ =max{0,9335 * 2200/ 161 * (2,4 *0,1000 / (* 1,810°))% 1.2 * =
Ip 161 ID—S F : EEj] 0,1000 * 2200/ (2 * 164)} + 7,55 12,21mm
g 12,21mm < 25 MM
N 3axmrodeHue: Y cjoBue paboToCnoCOOHOCTH BBITIOJIHEHO
i JlomyckaeMoe HapyKHOE JaBJICHAE U3 YCIOBHS TPOYHOCTH:
Q
= 2 (5] (sy-¢
= [plx = M =2 %164 * (25— 7,55) / (2200 +0.5 * ( 25 — 7,55)= 2,591MIIa
l% E+0.5(s -¢c)
JlornyckaeMoe HapyKHOE JIaBJICHUE U3 YCIOBHS YCTONUMBOCTH:
3 <
|2
% g Jluct
i = E-802.00.00.00®P 16
~ Nsm) Jlucr No noxym. TTopi. Jlara




Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

26 -107°E [100(s; -6}
blg= :
fiy K, R
__ [
[[P]n ]2 =2,591/ (1 + (2,591 / 1,408)"2
(ple

1,237MIla = 0,1000 MIIa
3axmodeHre. Y cJIoBre MPOYHOCTH BBHIMOJIHEHO

2
} =26*10°*1,810° /2,4 * (100 * (25— 7,55) / (0,9335 * 2206) = 1,408MIla

=1,237MIla

Wzm) Jluct Ne nokym. Ionmn. JHara

E-802.00.00.00®P

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

O6eyalika IJINHIPHYECKas

L

T
UcxoaHble AaHHbIe
Martepuan: o9rac
Buytp. nnamerp, D: 2200mm
TonmuHa cTeHky, S: 22 MM

[TpubaBka 111 KOMIIEHCAIIMN KOPPO3UH U 3pO3UH, €. 3 MM

IIpubaBka 1t KOMICHCAIMHM MUHYCOBOTO JIOMycKa, C: 0 MM

IIpubaBka TexHONOTHYECKAS, C3: 0 MM
CymMma nipubaBoOK K pacyETHOM TOJIIUHE CTCHKH, C! 3MM
Jnmuna obevaiiku, L: 6000MMm

KoadhpummeHnTsr mpogHOCTH CBAPHBIX HITBOB:
IIpononbHBIA HIOB!

Pp = 1
OKpyKHOM HIOB!

pr =1

M3onsus:

HasBanue: Temnounzomsius
Tonmuna, S, 100 MM
[TnoTHOCTB, Py,: 200 kr/v®

Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 210 °C

PacuérHoe BHyTpeHHee u30bITOuHOE napnenue, P: 2,31 Mlla

Pacuéraenii n3rnbaromuii MomeHt, M: 1,458105 HwMm
PacuérHoe nonepeunoe ycunue, Q: 1,20610° H
PacuérHoe oceBoe pacrsarusarouiee ycuiue, F: OH

PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007

Homyckaembie Hanpsikenus st matepuana 09 2C mpu temmeparype T = 21( °C (paboune ycnoBus):

Wzm) Jluct Ne nokym. Ionmn. JHara

E-802.00.00.00®P

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

[o]= 164MIla
Monyab npoaoiapHO# yrpyroctu mist matepuaia 09 2C npu temmeparype T = 21( °C:

E= 1,810° MIla

I'naokas obeuaiika, nazpyscennas 6HympeHnum u3ovtmounvim oasienuem (n.

5.3.1)
PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:
pD
spte=——————+0 =(231*2200)/(2*164*+2,31)+3 =18,6mm
2ol e -p

18,6mM < 22 MM
3axmrodeHue: Y cjoBUue padoToCnoCOOHOCTH BBITIOJIHEHO
Homyckaemoe naBieHue:

_2[m] gy (s- o)
"~ D+(s-q

(]

= 2*164*1*(22-3)/ (2200 + 22 — 3)=2,808MI1a

2,808MlIla = 2,31 MIla
3akiroueHue. Y cJ10BUE POYHOCTH BHINOJTHEHO
MuHUMaTBHOE PACCTOSHUE MEXKAY “OMMHOYHBIMK TITYIIEPAMH:

by = 2-.JD (5— ) =2*(2200* (22- 3)** = 408,9mm

Obeuaiuka, nazpyscennan useuoarowum momenmom (n. 5.3.5)
I[OHYCKaeMOC 0CCBOC CX)KMMaAroIee yCUJINC U3 YCJIOBUA HpO‘lHOCTI/I:
[Flp==-(D+s-c) (s-c) [5] = 3142* (2200 + 22 - 3) * (22 -3) *16=2,17210" H

I[OHYCKaeMLIﬁ PI3I‘I/I62[IOHII/II>1 MOMCHT U3 YCJ'IOBI/ISI l'IpO‘lHOCTI/I Cco CTOpOHLI CXKaTus.
D 4
(Mg = ) [Flg = 2200/4*2,172¢" =1,19510° Hwm

JomyckaeMoe oceBOe CHKMUMAIOIEe YCHUIIHE U3 YCIOBUSI MECTHOW YCTOMYMBOCTH:

31.0107°-E o [mn -(5- g

245
D i| = 310 *10°* 1,810° * 22007/ (2,4) * (100 * (22 -3) / 2200 }° =7,8v107 H

[Flg = "
7

JlomyckaeMblii U3rHOArOIIUI MOMEHT U3 YCIIOBHUS YCTOHYMBOCTH B MPEJIENiaX YIPYroCTH:
[M]g = %-[F]El = 2200/35*7,10 = 4,90310° Hm

JlommyckaeMblii U3rHOarOIIUH MOMEHT:
[M] _ [M]n

+ bl :

i

1,16210° Hm = 1,45810° Hwm
3aKJ'HO'leHI/Ie: yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

= 1,195107/ (1 + (1,195107 / 4,90310° )»*2 = 1,16110" Hm

Obeuanuka, nazpyscennas nonepeunvim ycunuem (n. 5.3.6)

JlommyckaeMoe TOTepeYHOe YCHITUE U3 YCIOBHS IMPOYHOCTH:
[Ql; =025 = D (s— ) [o] = 0.25%3142* 2200 * (2-3) * 164 = 5,38410° H

PacuérnHas nnvHa 1uis pacuéra OT AEUCTBUS JaBICHUS:

l, = 6487Mm

Pacuérnas nnuna 115 pacuéra OT ACHCTBUS MTONIEPEUHOU CUJITBI!
lo= 6487mm

JomyckaeMmoe MONepeyHOe yCUIIUE U3 YCIOBUS YCTONYUBOCTHU:

E-802.00.00.00®P

Wzm) Jluct Ne nokym. Ionmn. JHara

Jluct
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_24E - (s-6)°

Dis—«)
1 2

[Qlg 1

['113 +33 } = 24*1,810°*(22-3}/2,4*(0.18 + 3.3* 2200 * (2~ 3)/ 648%) = 1,19110" H

7

JomyckaemMoe monepeyHoe yCuine:
[Qlx
[[Q]rt S 5,38410°/ (1 + (5,38-10°/ 1,19110 )2 = 4,90610° H
[Qle

4,90610° H > 1,20610° H
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

(2] =

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

O6euaiika, paboTaromas 1Mo COBMECTHBIM JICHCTBHEM HApYKHOTO JABJICHUS, OCEBOTO CKMMAIOIIETO YCHIINS, M3TrHbarote-
0 MOMEHTA U TOIIEPEUYHOTO YCHIIHS.

2
. ) F M 0
ITpoBsepka yciioBUSA YCTOMYUBOCTH. L+—+—+[—] <1
poBepia y Y ¥ [F] Q]

£+£+£+[E
¥l F1 M) \[Q]

3axmrodeHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

2
] =0/0+0/0+1,45810°/ 1,16110 + (1,20610°/ 4,90610° > = 0,01317< 1

Oobeuaiika, HaAzpyHceHHAA 0CE6bIM PACMAZUCAIOUWUM YCUTUEM (n. 5.3.3)
Jomyckaemoe oceBoe pacTIruBaollee yCUimne:
[Fl=n-(D+s—c)-(s—ch-[5]-pr = 3142% (2200 +22-3)*(22-3)*164*=2,17210" H

JlomyckaeMblii I3THOAIOIIMI MOMEHT M3 YCIOBHS MPOYHOCTH CO CTOPOHBI PACTIKEHUS:

< D
5 ]y, = E-[F] = 2200/4+%2,1720 =1,19510' Hwm
=
2 OO6euaiika, paboTaromas 1o COBMECTHBIM JCHCTBHEM BHYTPEHHETO JAaBJICHHUS, OCEBOTO PACTATUBAIONIETO YCHIIHS M U3TH-
E 0aroIero MOMeHTA.
= 2
= @D
= CF+pe

[IpoBepka ycmoBust MPOYHOCTH: 4 . M 10
o [F] (1l
=
=
= F+ n-D
g Py + M -0 +2,31%3142% 2202/ 4) /217210 + 1,45810°/ 1,19510 = 0,4164< 1
= [F] (M g,
% 3aKJ'HO'leHI/Ie: Yciaosue MNPOYHOCTHU BBINIOJITHEHO
g
= Jnst pacuéra o6eyaiku OT 1eCTBUSA CEAJOBBIX OIOP:
2
m . | D . 1/2

Bi=mindl 0,945 —. | — 1 = min{1.0, 9.45 * 2200/ 6487 * (2200 / (100 * (23))"} =1

1 Y100 -(s-«)

<
§ JlommyckaeMoe Hapy»KHOE JTaBJICHHE U3 YCJIOBHUS YCTONYUBOCTH:
= 208107°E D [100 -s- 9]
3 lp]e = = = 20.8*10°*1,810°* 2200/ (2,4 * 1 * 6487) * (100 * (2— 3) / 22003° =0,3667MIla
2 n, B, | D
=
é I[OHYCKaeMOC Hapy>KHOC NaBJICHUC U3 YyCJIIOBUA l'IpO‘lHOCTI/I:
3 <
E
% g Jluct
HE E-802.00.00.00®P 20
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[ ]11: - 2 '['j]'[:s_ Cj

Ditsm D 2164 * (22— 3)/ (2200 + 22 — 3)=2,808MI1a

[pln
7
1+ [%]
i

Jonyckaemoe HapysxHoe nasiaenue: [p] = 0,363¢ MIla

2,808/ (1 + (2,808/0,366%)*  =0,3636MIla

Obeuaiika, nazpyscennas ocegvim cocumarowgum ycuauem (n. 2.3.4)

I[OHYCKaeMOC OCE€BOC CXKHMAIOIIEEC YCUIIUE!

F
[Fl= ——
[[F]n ] = 2172107/ (1 + (2,17:107/ 7,810 )2 =2,09310" H
+ [———
[Flm
JlomyckaeMblii I3THOAIOIINI MOMEHT U3 YCIOBHSI YCTOWIMBOCTH:
Pl

[0
. [[M]H T = 1,195107/ (1 + (1,195107 / 490310 )** = 1,16110° Hm

e

JlomyckaeMblii U3rHOarOIIUi MOMEHT:
[1] = mjn{I'dIr.P, M};l'cr} = min{1,19510', 1,16110'} =1,16210" Hm

Pacuérnas nnuna 15 pacuéra CeliJIOBBIX OTOP:
= 4500MmMm
JomyckaeMoe mnonepevyHoe yCUIINE U3 YCIOBUS YCTOMUMBOCTH:

Jluct

24.E (s- 6)? Dis- ¢
[Qlg = ¢-{U-13 +33 ¢ 5 j} = 24*1,810°*(22-3}/2,4*(0.18 + 3.3* 2200 * (2 3) / 4508) = 1,21410" H
g F H
;[ Jomyckaemoe MOMEpeYHOe yCUIIHE!
[¥a}
2 I
= [Q]= :
é( [[Q]H] = 5,38410°/ (1 + (5,38+1C°/ 1,21410 )2 = 4,9221C°F H
[Qle
¥
2 PacuéTt B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)
%
é YciaoBus HAIPYKEHUS !
- Pacuérnas temneparypa, T: 210 °C
j Pacuérnoe HapyxHOe n30bITOUHOE naBieHue, P: 0,1000MIla
E Pacuéruslii nsrubaronmii MomeHt, M: 1,87310" Hwm
§ PacuérHoe nomnepevynoe ycwiue, Q: 3,09910" H
/M PacuérHoe oceBoe pacrsaruBatoniee ycwine, F: - OH
g Pac4éT Ha npo4YHoCTb U ycTtonunBocTb no FOCT P 52857.2-2007
N ..
= Honyckaemble Hanpsokenus 111 Marepuana 09 2C npu temneparype T = 210 °C (pacuéTHble yciaoBus (Hapy»KHOE JaBiie-
A HHE)):
=
= [o]= 164MIla
é Monyab nponoiapHO# yrpyroctu mist matepuaia 09 2C npu temmeparype T = 21( °C:
E= 1,810° MIla

3 <
gl o
2|

| ©
HE E-802.00.00.00®P 1
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I'naokas obeuaiika, nazpysycennasn napyxycuoim oasienuem (n. 5.3.2)

Pacuérnas nnvHa 1u1s pacuéra OT AEUCTBUS JaBICHUS:
l, = 6487Mm

0067 1 04
B = masl, 047 { ] [—J =max{1; 0.47 * (0,1000 / (1b* 1,810°))°%"* (6487 / 2200°% = 1

10— .E D

PacuérHas TonmHa CTEHKH ¢ Y9€TOM MPUOABOK:

-2 04
s rremadiog 0D p 1) 12Dl =max(1.06 % 16°* 2200 /1% (0,1000/ (1°* 1,81C°) * 6487 / =
P ' B 1 .F DJ 2 ol-p 2200§ 1.2 * 0,1000 * 2200 / (2 * 16— 0,1000)} + 3 14,31Mm

14,31mMm < 22 MM
3axmrodeHue: Y cjoBUue padoToCnoCOOHOCTH BBITIOJIHEHO

. | ] I
Bl=ﬂ'dﬂ{1 0,045 —. —} = min{1.0; 9.45 * 2200 / 6487 * (2200 / (100 * 2BY)3 =1
L Y100 (5—«)

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

208107°E D 100 -Cs- )
[p]. = '—'[

5
o } = 2.08*10°*1,810°* 2200/ (2,4 * 1 * 6487) * (100 * (2~ 3) / 22003° =0,3667MIla

ﬂY ‘B 1 1
I[onycxaeMoe Hapy>XHO€ JAaBJICHUEC U3 YCJIOBHA NIPOYHOCTH:

= 2*164 * (22— 3) / (2200 + 22 — 3)=2,808MIIa

2,808/ (1 +(2,808/0,3669)"*  =0,3636MIla

0,3636MIla = 0,1000 MI1a
3akiroucHue: Y ca10BHe IPOYHOCTH H YCTOIHYHBOCTH BBINOJHEHO

«
5[ MuHUMaTBHOE PACCTOSHUE MEXKAY “OMMHOYHBIMK TITYIIEPAMH:
= by =2./D (8- ¢ =2*(2200* (22— 3)}2 = 408,9um
5
E Obeuaiuka, nazpyscennan useuoarowum momenmom (n. 5.3.5)
Jonyckaemoe oceBoe C)KUMAIOLIEe YCHIINE U3 YCIOBUS TPOYHOCTH:
S [Flo=n (D+s=c)-(s=c)[0] = 3142 (2200+22-3)*(22-3)*16=2,17210" H
;g JlomyckaeMbIit I3THOAIOIIMI MOMEHT M3 YCJIOBHS MPOYHOCTH CO CTOPOHBI CKATHS:
2 D ,
A [, = 7 [Flg = 2200/4*2,172¢" =1,19510" Hm
T
= JomyckaemMoe oceBOe CHKMMAIOIEe YCUIIUE U3 YCIOBUSI MECTHOW YCTONYMBOCTH:
2, 5 25
: 310107 -E 100 -(s- ¢
= [Flg = ——— D" [%} = 310*10°* 1,810° * 2200/ (2,4) * (100 * (22 -3) / 2200 }° =7,810" H
S tlag
§ JlomyckaeMblii U3rHOarOIIUI MOMEHT U3 YCJIOBHUS YCTOHYMBOCTH B MPEJENiaX YIPYroCTH:
- D
(Mg = 25 [Flm = 2200/35+7.10 = 4,90310" Hwm
g . y
s JormyckaeMbIi I3TrHOAIOIINIT MOMEHT:
S
I
§ [M] _ [ ]n -
E ] = 1,19510°/ (1 + (1,195107/ 4,90310 )2 = 1,16310° Hm
= 1+
= [z
: 1,16310' Hm 2 1,87310" Hm
=
Hl <
{E
% g Jluct
HE E-802.00.00.000P 52
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3aknoucHue. Y cJI0BHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbITIOJTHCHO

Obeuaiika, nazpyscennas nonepeunvim ycunuem (n. 5.3.6)
JlommyckaeMoe TOTepeYHOe YCHITUE U3 YCIOBHS MMPOYHOCTH:
(0], =025 %n-D-(s-c)-[o] = 0.25%3,142%2200* (2~ 3)*164 = 5,38410° H

Pacuérnas niunHa 11t pacu€ra oT AeHCTBUSI MONEPEYHOM CUJIBL:
lo= 6487MMm
JomyckaemMoe mnonepevyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:

214.E (z-0)* D(s-
[Qlg = % ['113 +3.3 %} = 24*1810*(22-3}/2,4*(0.18 + 3.3* 2200 * (2-3)/ 648%) = 1,19110" H
¥
JlomyckaeMoe MONEPEeYHOE yCUIIUE:
[0]= [Q]n
[[Q]HT = 5,38410°/ (1 + (5,38+10°/ 1,19110 )2 = 4,9061C° H
Qe

4,90610° H > 3,09910" H
3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

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

Ooecuaiika, paboTaroias Mo COBMECTHBIM JICHCTBHEM HAPYKHOTO JTABJICHUS, OCCBOTO CKUMAFOIIETO YCHIIHs, U3rHOaroIie-
0 MOMEHTA U MONEPEYHOT0 yCHUITUSI.

2
IIpoBepka ycinoBusi yCTOMYMBOCTH: [% + % + % + [[g—]] z 1]

2
F I
£+ —_—t—t [i] =0,1000/0,3636 + 0/0 + 1,8-10*/ 1,16110" + (3,09910"/ 4,90610° )* = 0,2766< 1

s (0] [F1 [M] \[Q]

E[ 3akmroueHre: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

¥

E Juist pacyéra o0eyaiiku OT AeHCTBHUSA CeJIOBBIX ONOP:

5
= _ D I . 2

By=mindld 045 —. [—— L = min{1.0, 9.45 * 2200 / 6487 * (2200 / (100 * (2B))"4 =1

: 1 Y100 (s-¢e)
L§ Jomyckaemoe HapyKHOE JaBJICHUE U3 YCIOBHS yCTOWYUBOCTH:

=
o 2.02.107°E D [100 (=) T

: ¥l = = = 20.8*10°*1,810°* 2200/ (2,4 * 1 * 6487) * (100 * (2— 3) / 22003° =0,3667MIla
4 ng By 1 D
=
%

& = 2,808/ (1 + (2,808 / 0,366%} =0,3636MIla
=

2
2 Jonyckaemoe HapysxHoe nasienue: [p] = 0,363¢ MIla

= Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 2.3.4)

s JlommyckaeMoe oceBoe CKUMAIOIIee YCUITHE:

3 [Fl,

2 ===

= [[F]n ] = 217210/ (1 + (2,17:10°/ 7,810 )2 =2,09310" H

5 M.
= (Flm

3 <

E
% g Jluct
i = E-802.00.00.00®P >3
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Obeuaiika, nazpyscennasn oceevim pacmszusarowum ycuauem (n. 5.3.3)

Jonyckaemoe 0CeBOe PaCTIArHBAIOIICE YCUIINE!

[Fl=n-(D+s-c)-(s-c)-[c] @p = 3,142¢ (2200 +22-3)*(22-3)*164*=2,17210" H

I[OHYCKaeMLIﬁ I/ISI‘I/I6&IOHH/II>1 MOMEHT M3 yCJIOBUS IPOYHOCTHU CO CTOPOHBI PACTSKCHMSI:

D

[tet]y, = E[F] = 2200/4*2,1720 =1,19510' H m
JlomyckaeMbIii I3THOAIOIINI MOMEHT U3 YCIOBHS YCTOWIMBOCTH:

1], .. = [p]n

2
: 1] = 1,195107/ (1 + (1,195107/ 4,90310' )2 = 1,16110° Hwm
+
1]

JlomyckaeMblii U3rHOarOIIUi MOMCHT:

[11] = ﬂﬂn{an,Mycr} = min{1,19:10, 1,16110°} =1,16110" Hwm

Pacuérnas nnvna 115 pacuéra CeliJIOBBIX OTOP:
= 4500MmMm
Jomyckaemoe MONepeyHOe YCUIUE U3 YCIOBHS YCTOUYUBOCTHU:

24-E-(s-6)° Dis-«¢
Qg = % [D.IE +33 (12 j} = 2.4*1,810°* (22 -3}/ 2,4 *(0.18 + 3.3 * 2200 * (2—3) / 4508) = 1,21410" H
7 5
JomyckaemMoe monepeyHoe yCuine:
0
Q1= 2
+ [Q]H] = 5,38410°/ (1 + (5,38+10°/ 1,21410' )2 = 4,9221C°F H
Qe
Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)
YcioBusI HATPYKEHUS MPH UCIIBITAHUSAX:
Pacuérnas temmnepatypa, T: 20 °C

PacuérHoe BHyTpeHHee H30bITOUHOE AaBlieHUE (¢ yU€TOM ruapocTatuieckoro), p: 3,423MIla

Pacuéruslii nsrubaronmii MomeHt, M: 8,0410" Hwm
PacuérHoe nomnepevynoe ycmwiue, Q: 1,1361C° H
PacuérHoe oceBoe pactaruBatomiee ycunue, F: OH

Jnst pacuéra o6eyaiku OT 1eCTBUSA CEAJOBBIX OIOP:

By = mind1 0, pas. 2. D% min{1.0, 9.45 * 2200 / 6487 * (2200 / (100 * 2BM)¥4 =1
1 V100 -s- ey

Jomyckaemoe Hapy>KHOE AaBJICHHE U3 YCIOBHS YCTONYHNBOCTH!

2.0810°E D [100 -(s- o)
[¥l. = -—{

ny, By 1 D

I[OHYCKaeMOC HApYKHOE JAaBJICHUEC U3 YCIOBUS IIPOYHOCTH:

_ 2ol (s 0

Pl = +(5— )

= 2%*272,7*(22-3) /(2200 + 22 — 3)=4,6 7MIIa

25
i| = 20.8*10°*1,9910°* 2200/ (1,8 * 1 * 6487) * (100 * (2— 3) / 22003 =0,5406MIIa

E-802.00.00.00®P
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! +[[P] T = 467/ (1+(4,67/05409" =0,537MIla
(ple

Honyckaemoe HapysxHoe nasiaenue: [p] = 0,537 MIla

Obeuaiika, Hazpyycennas ocesbim cocumaiowum ycuauem (n. 2.3.4)

Jommyckaemoe oceBoe CKMMAIOIIEE yCHITHE:
[Fln
[Fl 2 = 3,612107/ (1 + (3,61-107/ 1,1510° )2 =3,44610" H
()
JlomyckaeMbliil U3rHOarOIIUH MOMEHT U3 YCJIOBHUS YCTONYHUBOCTH:
1]
- [[M]l.I ]2 = 1,987107/ (1 + (1,98710'/ 7,22710 )2 = 1,91610" Hm

[N

JlommyckaeMbIii H3THOAIOIIMI MOMEHT:

[F1-

[her -

(0] = min M. Mye ] = ming1,98710', 1,01610'} =1,91610° H u

Pacuérnas niunHa 11t pacuéra CeAsIOBBIX OIOP:
= 4500MmMm
JomyckaeMoe mnonepeyHoe yCUIINE U3 YCIOBUS YCTOMUMBOCTH:

_24E-(s- 97 Dis- o)

fy

Qe

H

Jonyckaemoe MomepevyHoe yCHiIne:

[Qlx
N [ P 8,95410°/ (1 + (8,95¢10°/ 1,789107 )2 = 8,00710° H
[Qle

[Q]=

-{D.IS +3.3 7 } = 2.4*1,9910°* (22 — 3/ 1,8 * (0.18 + 3.3 * 2200 * (2— 3) / 4506) = 1,78910" H

E-802.00.00.00®P
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Omnopa cemiioBast (oaABUKHAS)

DNIeMEHT, CBSI3aHHBIN C OMOPOi:

UcxoaHble gaHHbIe

Bayrpennwnii tuametp obevaiiku, D:

Tommuua creHku obeuaiku, S:

OO6evaiika MUTUHAPUIECKas
2200Mm
22 MM

[TpubaBka 111 KOMIIEHCAIIMN KOPPO3UH U 5pO3UH, €1 3 MM

IIpubaBka ajsi KOMICHCAIIUK MUHYCOBOT'O JIOIycKa, G O MM

Hpn6aBKa TEXHOJIOTUYECKas, Ca:

CymMma nipubaBoK K CTCHKE 00e4aiku, C:

HIupuna onopsi, b:

Vron oxBara OIIOPHI,

Paccrosnue ot Kpas 3JICMCHTA, |0:

Paccrosgnue no nauma, a.

Bericora omopsr, H:

TonmuHa nucra, $:

lupuna nucra, by

Yroi oxBaTa JIMCTa,

JlnuHa BBICTYMAOIIEH YacTh JncTa, f:

0 MM
3 MM
300mMMm
120°
750MMm
810MmMm
194 mm
14 mm
450 MM
140 °

198,3mmMm

Pacuér B pado4ux ycaoBusix

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

Pacuérnas remmeparypa, T:

KoadpummeHT 3amorHeHUs )KUIKOCTHIO, g :

[1IOTHOCTB KUMAKOCTH, F*

210°C
0,422

110 kriv®

acu€THOE BHYTPEHHEE N30BITOYHOC IABJICHHE, JCHCTBYIONIEE B 2IEMCHTE HaJl poH, p: 2.31MI1
P Yy a
b

JIuct

Ne nokym.

TTopi.

Jlara
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W3rubaroniuii MOMEHT B CCUCHUH 000JI0OUKH HaJl oropoid, M: 5,277104 Hwm
Onopxoe ycunue, F: 1,63910° H

IMomepeunoe ycuiue B ce4eHUU 000JI0UKH HaJ Omopoit, Q: 1,22610° H

JlonyckaeMble HATPY3KH JJIs 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
yét “O0euaiika nUIHHAPHYECKAs"):

JlonyckaeMoe HapyKHOe JaBieHue, [p]: 0,3636MIla

HomyckaeMblii n3rubaromuit MoMeHT, [M] .. 1,16310" Hm

Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 2,09310° H

Jonyckaemas mornepeunoe ycuiue, [Q]: 4,92210° H

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

Onopa 6e3 nooknaono2o nucma

218
max 41 .7 - 1 il
n =max{1.7— 2.1 * 2,004 / 3,142; 0} / sin(0.5 * 2,09-= 0,3464

Kij:=

sin(0.5 -5 )

ITapameTp, onpenensieMblit paCCTOSIHUEM JI0 JHUIIA!

v— 283 .Di. f% =2.83 * 810/ 2200 * ((2:- 3) / 2200%> = 0,09683

<
&
& KoshhuimeHTsl, yIUTHIBAIOLINE BIUSHHAE PACCTOSHMS 10 AHUIIA ( %1 noacrasnsior B paavaHax):
=
8 ) 0E Jy+b-y
2 K =mindl.—= "% =min{1,0; (0.8 *0,0968"*+ 6 * 0,09683) / 2,094 }= 0,3963
E &
= 1
o
= KoadhunueHTsl, yIuTHIBAIOIIHE BIUSHAE YTIa 0XBaTa OMOPHI ( & MOJICTABIISIOT B pajIMaHax):
: 1.15-0.1432 -4
= Kp=—— 7" "1 =(1.15-0.1432*2,094) /in(0.5 * 2,094) = 0,9816
2 gin0.5-8 ;)
S ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:
o b
§ Py =091 ————— =0.91*300/ (2200 * (2—3)}>* = 1,335
SO (s— )
ol
Z_ KoshuumeHTsl, yIUTHIBAIOLIME BIUSHAE IIMPHHBI T105ICA OIOPHI ( 51 noxcransior B paaraHax);
m
jor) -+ .
S L.
S By = max e—sm|31 ;025 =max{e?*5*sin(1,335)/1,335;0.25} = 0,25
s 1
m
023 K3 K
= =-0.23*0,3464 * 0,3963 / (0,9816 * 0,2t= (-0,1287)
< Klﬂ K 10
&
= Ob6mee oceBoe MeMOpaHHOE HaIPsDKEHUE U3rHba B 00JaCTH OMIOPHOTO y3J71a:
S
P - 4-M :
3 Ome = ———— =4 * 527710/ (3,142 * 2206* (22 — 3)) = 0,7306MIIa
E a-D* (z-0)
=
= - 1
Gy = —COmx - =-0,7306 /(1,25* 164 = (-0,003564
3 <
E
< g Juct
HE E-802.00.00.000P 57
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p-D - 1 —
Gy = | ——m—-0 : =[2,31 * 2200/ (4 * (22— 3)) - 0,7306] / (1,2 * 164=0,336
w525 ) - e

B N ;
Ipumeuanue: npu ~ +1 < 0B pacuére Ky 3Haku % u *2 mensor na MIPOTHBOIIOJIOKHEIE

1- &2

2
[;—wl-&g}\([;—wl-&g] +h-91}e,

= 1,468 By =8 4

pu
Ky =min{ 1,446 , 1,468 } = 1,446

Pacuér B TOuKE 2:

[penenpHOE HANPsKEHHE U3THOA!

i)y =K1K, [5] =1446%1,25% 16. = 296 4MITa
I[OHYCKaeMOC OHOpHOG yCI/IHI/Ie oT Hal‘py)KeHI/IH B OCEBOM HaHpaBﬂeHI/H/I:

K, =

- 1,446 By =54

pu

[F, = 07 [oi]s VD= (-8 _ 740064 (2000 (22— 33 * (22 - 3) 1 (025 * 0.9816)= 3,2851C° H
Kll:l .Klz

1—eFt cosfy

: =(1 — e™%%* c0s(1,335)) / 1,335 =0,702¢
1

K‘ll

1.45-043-6
g =— 1 =(1.45-0.43*2,094)/sin(0.5* 2,09 = 0,6344

sin(0.5 6 )

.65 |I
Kig=1- T T =1-0.65/(1 + (6 * 0,0968?) * [3,142 / (3 * 2,094)}* = 0,6564
L+-)* Y38,

I =
7 O % =1 /[1 +0.6 * (2200 / (22 — 3 * 300 / 2200 * 2,094 ] =0,5449
1406 3 — — 8,
s—c D
053K
8y = - 11 =0.53 0,7029 / [0,6344 * 0,6564 * 0,5449 * Sinf0* 2,094)] = (-1,896)
Ky Kyg Ky osinfll5-8 )
=0

p-I l .
Bpqg = —— =2,31*2200/ (2* (22—-3))*1/ (1,25 * 164)=0,
2= e _[_]Kn Te (& ( )i ( )=0,6522

By N ;
[pumeuanme: mpu  ~ < 0B pacuére Ky 3HaKH * u *2 mensor Ha TIPOTHBOIIOJIOKHEIE

1- 54
z - 0,4428 By =8y
[;_+$1-92]+\([;_+31-$2] +f-83}s, [PH

=0,7235 By =8 4

pH
K;=min{0,4428, 0,7235 } = 0,44.

Pacuér B Touke 3:

[penenpHoe HaNPsKEHHE U3THOA;

[7if = K1 -Kq -[5] =04428%1,25*16: = 90,77MIla
I[OHchaeMoe OINOPHOC YCUJIUC OT HArPY>KCHUA B OKPYKHOM HaHpaBﬂeHI/II/I:

K, =

[Fl; = 08 54l D (s-2) (s-0) = 0.9% 90,77 * (2200 * (22 — 3¥¢* (22 —3) / (0,6344 * 0,6564 * 0,544 = 1,39910° H
KH- 'Kllﬂ K 17

E-802.00.00.00®P

Wzm) Jluct Ne nokym. Ionmn. JHara

Jluct

28




VYcnoBue Npo4YHOCTH!

F £ [F] = min{[Fl,. [F];}

[F]=min{[Fl,. [FL} _ 1,39910°

1,63910° H< 1,39910° H

3akaroucHue:. Y cIoBUe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbBIINIOJIHEHO

Ilposepka ycnoeus ycmoiiuueocmu

D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHBIX HANPSKECHHM:

FL

F,=F oy '( D 5 ‘K5 Ky =1,63¢10°% 3,142/ 4 * (2200 / (22 - 3)§ * 0,3464 * 0,3963= 1,90-10° H
sS—C

Cocyn paboraet moj BHyTPEHHUM JaBJICHHEM, [IPH IIPOBEPKE YCTOHYMBOCTH npuHUMatoT P=0

2
VYcaoBue ycTORYUBOCTH: E + F_‘* + _ M + [gj <1
(F] [F] [lyer \[Q]

2

H + F_*+ i + [E] =0/0,3636 + 1,90-10°/ 2,09310" + 5,27710"/ 1,16110" + (1,22610°/ 4,92:10° > = 0,01425
(p] [F] [llper L[Q]

0,01425< 1.0

3aKJHOquI/IeZ Yciaosue yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Pacuyér B pacuéTHBIX yCJIOBHAX (HApPy:KHOE AaBJICHHE)

YciioBust HATpYKeHus (cM. DMIOPHI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, 1. 210 °C
KoadpummeHT 3amorHeHUs )KUIKOCTHIO, 5 : 0
g (=3 0 kr/m®
gs[ IT;moTHOCTD KUAKOCTH, :
= . . T
P PacuérHoe HapyHOE H30BITOYHOE ABJICHHE, ICHCTBYIONICE B DIICMEHTE HaJl OTIOPOi, P! 0,1000MITa
S
=
5
= H3rubaroniuii MOMEHT B CCUCHUH 000JI0OUKH HaJl oropoid, M: 1,87~1O4 Hwm
Onopxoe ycunue, F: 5,48410" H
L§ IomepedHoe yCuiIne B cedeHn i 0607104Kkn Hax omopoii, Q:  3,19710° H
=
%
é@ JonyckaemMble HATPY3KH JJIsl 3JIEMEHTA, CBSI3aHHOTO ¢ 00eyvaiikoii (cM. pac-
yét “ Ofeuaiika HWIMHAPUYecKan”):
%
é Homyckaemoe HapyXHOe JaBieHue, [P]: 0,3636MI1a
= Homnyckaemblit usrubaromuit MoMeHT, [M] ;! 1,16310" Hwm
§ Jlomyckaemas oceBoe cxxuMaromee yermmue, [F]: 2,09310° H
- Jonyckaemas mornepeuroe ycuiue, [Q]: 4,92210° H
< . o o
§ PacuyéTt ob6euyankm Ha APOYHOCTb U YCTOUYNBOCTb OT OMOPHbIX HArpy3okK no
= FOCT P 52857.5-2007
g
B Onopa 6e3 nooKk1aon020 1ucma
o
=
3 <
o .
=] ©
ol —
=z, g Jluct
HE E-802.00.00.00@P 29
~ Nsm) Jlucr No noxym. TTopi. Jlara




Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

218,
tax 41 .7 - 20
T =max{1.7— 2.1 * 2,094 / 3,142; 0}/ sin(0.5 * 2,09:= 0,3464

Kijz=

sinl.5 -5 )
IMapameTp, onpeeNiieMblii PACCTOSIHUEM JIO JHHUIIA!
w=223. 2. [T % =2.83%810/2200 * (2 3) / 220042 = 0,09683

D D

o
Koa¢durmeHTs!, yIUTHIBAOIINE BIUSHIE PACCTOSHUS 10 AHUIIA ( ! MOACTABISAIOT B pauaHax):

D& Mv+dw

=min{ 1,0; (0.8 * 0,0968" + 6 * 0,09683) / 2,094 }= 0,3963
&
1

Klj =ﬂ'|.'|.151{1 D,

f
KoaddurmeHTs!, yIuTHIBAIOIINE BIUSHIE YIa 0XBaTa OMOphI ( - 1 MOACTABISIOT B PaJHaHax):

115=-01452 -6 ,
K= =(1.15-0.1432 * 2,094) / sin(0.5 * 2,0¢ = 0,9816

sinll 56 )

[TapameTtp, onpeaensemMslii IUPUHON MOSCa OMOPBHIL:

b
f1 =081 ———— =0.91+300/ (2200 * (2 3)}* = 1,335
JD (=)

i
Koa¢durmeHTs!, yIUTHIBAIOIINE BIUSHIE ITUPUHBI 1T0sica OMOpsI (! MOACTaBISIOT B PaJHaHax):

T
Kip =max {E—Smﬁl ;D.Eﬁ} = max{e**** sin(1,335) / 1,335; 0.25} = 0,25
1

023 K5 K
1= =-0.23*0,3464 * 0,3963 / (0,9816 * 0,2:= (-0,1287)
K2 Ky
O61ee oceBoe MeMOpaHHOE HaIPsDKEHUE U3rHba B 00J1aCTH OMIOPHOTO y3J71a:
- ERTi
Ome = ——5——— =4*1,87-10°/ (3,142 * 2208* (22 - 3)) = 0,258¢MIIa
a-D* (a—0)
% o : 0,2589 /(1,25 * 164 0,001263
= -3 . =-0, , * =Y,
21 Wi m ( ) (

p-D - 1
By =|l————0o . =[(-0,1000) * 2200 / (4 * (22 — 3)) — 0,2589] /,&* 164) =(-0,01602
22 [-’-‘1-[5-!::] m{]m [ ) (4= ( ) 1/ ) =(

i N o
Ipumvedanne: npu -~ < 0B pacuére K, 3HaKu # u "2 MEeHSIOT HA IPOTHBOIOJIOKHBIE

1-83
2 - 1,447 Sy = B
[%+91-$2]+\’[;_+$1-92] +li-s2) s, [P

= 1,439 By = 8q

Ky=min{ 1,447 ,1,439}=1,439
Pacuér B Touke 2:
[IpenenbHoe HaNpsKEHUE U3THOA!

K, =

1], =K1K, o] =1439%125+%16 = 295 1MTITa
I[OHyCKaeMOe OHOpHOG yCI/IHI/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/II/IZ

[F, = 07 o]z D Gs-g) (-1 = 0.7*295,1 * (2200 * (22 - 3}f * (22 — 3) / (0,25 * 0,9816)= 3,26¢10° H

K‘-'1IZI 'Klﬂ
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Ky=———— =(1 — e™1%%* ¢0s(1,335)) / 1,335 =0,702¢

1.45-043-6
= . =(1.45-0.43*2,094)/sin(0.5*2,09 = 0,6344

sin(0.5 6 )

Ky =1- 0.685 ||

n
1+l Y38

=1-0.65/ (1 + (6 * 0,0968?) *[3,142 / (3 * 2,094)}* = 0,6564

1

I =
17 D 5 =1/[1+0.6* (2200 / (22 — 3}§°* 300 / 2200 * 2,094 ] =0,5449
1406 3— -— -8,
s—c D
a 033Ky 0.53 *0,7029 / [0,6344 * 0,6564 * 0,5449 * Sinf0* 2,094)] = (-1,896)
1=~ - =-0. *Q, , *0, *0, * sin [ =4
Koy Kog Eyposinll5-8 )
#21=0
p-D
%22

=3 rers %, T =(-0,1000) * 2200 / (2 * (2~ 3)) * 1/ (1,25 * 164)=(-0,02824)

B N &
[pumeuanue: npu =+ < 0B pacuére Ky 3HaKu ! U @ MEHSIOT HA IPOTHBOIIOJIOKHBIE

1-8.3
2 - 0,4428 Sy = By
[%+91-33]+\([;_+31-92] ff-s2) s, fipH

=0,4305 By = 8q
K, = min{ 0,4428 , 0,4305 } = 0,43(
Pacuér B Touke 3:
Hpez[enLHoe HaHpH)KeHI/Ie I/I3FI/I6a:
[5:k = 1K, [o] =04305*1,25* 16 = 88,25MIla
JlomyckaeMoe OmopHOe YCHIINE OT HATPY>KSHUS B OKPYKHOM HaIpaBJICHUH:

K1=

[F]; = 03-0i]3 4D (s-1) (s-0) = 0.9 % 88,25 * (2200 * (22 — 3}f* (22 —3) / (0,6344 * 0,6564 * 0,544 = 1,3610° H
LTI SR ST

VYcnoBue Npo4YHOCTH!
F <[F] = nin {[Fl,, [F}
[F1=min {[Fl,, FL} _ 1,3610°

548410 H< 1,3610° H
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I u yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Ilposepka ycnogus ycmouuugocmu

DddeKkTUBHOE 0CEBOE YCHIIUE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIHA:

F, =F I D
4 Yis-c)

‘K3 Kyq =5484101%3,142 /4 * (2200 / (22 — 34§ * 0,3464 * 0,3963= 6,36110° H

2
VYcnoBue ycTOHYNBOCTH: H + F—E + M + [i] =1
(F] [F] Mlye L9

E-802.00.00.00®P
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2
H+F_‘*+i [i] =0,1000 / 0,3636 + 6,3¢10°/ 2,093107 + 1,87-10°/ 1,16210 + (3,1971C*/ 4,9221¢° 2 = 0,2797
(Bl [F] [llper \[Q]
0,2797< 1.0

3axmroueHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

Yci0Bust HArpy:KeHusi NPU UCHBITAHUAX (CM. DMIOPHI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, 1. 20 °C
KoadpummeHT 3amorHeHUs )KUIKOCTHIO, g : 1

3
TLI0THOCTD KUIKOCTH, P : 1-10° xr/m

PacuérHoe BHyTpeHHee N30BITOYHOE IaBICHHE, ACHCTBYIONIEE B DJIEMEHTE HaJl OTIOPOH, P: 3 423MII
, a

W3rubarommii MOMEHT Ha oropoii, M: 4,91510" Hwm
Onopuoe ycuiue, F: 1,83210° H

[omepedHoe YCHiIHe B CedeHHH 06071049KH Hax omopoi, Q: 1,16410° H

JlonyckaeMble HATPY3KH JJIs 3JIEMEHTA, CBS3aHHOIO ¢ 00evaiikoii (cM. pac-
yét “ Obevyalika MUIHHAPHYECKas"):

Jomyckaemoe HapyXHOe faBieHue, [P]: 0,537MlIla

«
§ JomyckaeMbli n3rudarommuii MoMeHT, [M] 1,91610" Hwm
= . 7
3 Homyckaemas oceBoe cxxumaroriee yeuue, [F]: 3,44610° H
=] JHonyckaemas mornepeunoe ycuine, [Q]: 8,00710° H
=
o
= . o o
PacuyéT obeyanku Ha NMPOYHOCTb U YCTOUYUNBOCTb OT ONMOPHbLIX HArPy30K No
o FOCT P 52857.5-2007
E
o Onopa 6e3 noOK1aoH020 1ucma
B
=
= 218
ol tmax 417 - : n
Z n =max{1.7- 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2,09= 0,3464
é Kz = :
) sinf0.5-8 ;)
= [apameTp, onpeenseMblil pacCTOSHUEM 0 IHUIIA;
™
an) —
v= 283 2. ||S ©  =2.83+810 /2200 * (2~ 3) / 2200%% = 0,09683
In |
o]
§ KosQduiueHTs!, y4uTHIBAIOIIUE BIUSIHUE PACCTOSHUS 10 AHHMIIA ( 81 noncrassior B panuanax):
’ _ 08 Jy+6yl "
g K =mindl0,— =~ "% =min{1,0; (0.8 *0,0968"*+ 6 * 0,09683) / 2,094 }= 0,3963
= 51
é Koo pULMEHTI, YINTEIBAIOIIME BIMAHUE YIUa oXBata onopbl (°1mocTaBsoT B paguanax):
3 <
E
% g Jluct
e E-802.00.00.00®P -
~ Wzm) Jluct Ne nokym. Ionmn. JHara
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1.15-0.1432 -6
g=———— " 1 =(1.15-0.1432* 2,094) sin(0.5 * 2,094) = 0,9816

sin(l 56 ;)

[TapameTp, onpenensemMslii IUPUHON MOSCa OMOPBHIL:

By =051 =0.91*300/ (2200 * (2 3))** = 1,335

h
JD (s— )

Koa¢durmeHTs!, yIUTHIBAOIINE BIUSHIE ITHPHHBI [TOsICa OMOPHI ( %1 noacrasnsior B paznaHax):

-
K g = max {e—smﬁl ;D_Ej} = max{e >+ sin(1,335) / 1,335;0.25} = 0,25
1

025 K5 K.
Rty eee— =-0.23*0,3464 * 0,3963 / (0,9816 * 0,2t= (-0,1287)
LSTR ST
OO1ee oceBoe MeMOpaHHOE HaNpsDKEHHE M3rubda B 00J1aCTH ONOPHOTO y3J1a:
- 4.
Om = ———— =4 * 4,91510°/ (3,142 * 2208* (22 — 3)) = 0,680 MIIa
a-D* (z-0)
- 1
By =— . =-0,6805 /(1,05 *272,7 = (-0,002376
a1 Ot m ( ) (

pD - 1 .
B =l—-=0 : =[3,423 * 2200/ (4 * (22— 3)) — 0,6805] / (1 * 272,7=0,3609
e [4-(5-.:) m“] K, o ‘

B N ;
[pumeuanue: npu ~ <+ < 0B pacuéte K; 3HaKH % 1 *2 mensor Ha TIPOTHBOIIOJIOKHEIE

1- 82

fi F - 1,447
[;_wl-&g}\’[;_wl-%] +h-al}s, [ 1P

By =8

=1,455

Ky =min{ 1,447 , 1,455} = 1,447
Pacuér B Touke 2:
IIpenenbHOE HaNpsKEHUE U3THOA!

[5i], =K, K- [5] =1447%1,05%272, = 414,3MIIa

Jommyckaemoe oTopHOe yCHIIHE OT HaTPY>KEHUsI B OCEBOM HAIIPaBIICHUN!

[F], = 07-[mila D-G-arls=el 5. 414,3 * (2200 * (22 — 3¥f* (22 - 3) / (0,25 * 0,9816)= 4,59-10° H

Klﬂ 'Klz

Kyj=—— =(1 — e ™%%* cos(1,335)) / 1,335 =0,702¢

= w =(1.45 -0.43 * 2,094) / sin(0.5 * 2,09 = 0,6344

sin(0.5 6 )

0.65 n
1+ y)% Y38,

K =1 =1-0.65/(1 + (6 * 0,0968?) * [3,142 / (3 * 2,094)}* = 0,6564

1

N o b =1/[1 + 0.6 * (2200 / (22 — 3}** 300 / 2200 * 2,094 | =0,5449
1405 2 -E-al
g—C
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0.5%-Eq;
Koy Koo Kop-sin5-6 )
3 4,=0

8 =

=-0.53 ¥ 0,7029 / [0,6344 * 0,6564 * 0,5449 * Sin* 2,094)] = (-1,896)

p-D 1

Deyoy = =3,423*2200/ (*(22-3))*1/ (1,05 *272,7)=0,
2 25 5) Kz-[lj] (™ ( )) ( )=0,6921

B N ;
[Mpumeuanue: npu -+ < OB pacuéte Ky 3Haku %1 1 *2 Mensor Ha IPOTHBOMOJIOKHEIE

1- &2
2 - 0,4428 By = By
[;_+91-92]+\’[;_+g1-92] +f-8i)s, rpH

=0,7404 By =8gz

npu
K;=min{ 0,4428 , 0,7404 } = 0,44.
Pacuér B Touke 3:
IpenenbHOE HaNpsKEHUE U3THOA!

[rif = K1 Kq [5] =04428*1,05*272, = 126,8MIla

JlommyckaeMoe OTopHOE yCHIIHE OT HATPY)KEHUS B OKPY)KHOM HaIpaBJICHUH:

K, =

[F: = 0.9:[5ils D (5-91 (578 _ 941268+ (2200 % (22— 33 * (22-3) / (0.6344 * 0,6564 * 0,544 = 1,9541C° H
KH- 'Kllﬂ ‘K 17

Ycnosue Npo4YHOCTH!

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

[F]=min{[Fl,.[FL} _ 1,95410°

1,83210° H< 1,95410° H

3aknoucHue: Y cJ0BUE POYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO

Ilpogepka ycnoeus ycmoiiuueocmu

D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHbBIX HANPSKCHHMN:

FL

F,=F oy '( D 5 ‘K3 K =1,83210°%3,142/4 * (2200 / (22 - 3)* 0,3464 * 0,3963= 2,12¢10° H
5=

Cocyn paboraet 1oj BHyTPEHHHM JaBJICHHEM, [IPU IIPOBEPKE YCTOHYMBOCTH npruHUMatoT P=0

a
o[ F, m +[Q] .

Venosue yeroiunBoct: L4 2% 4 =
(]

(7] [F] [Mlye

2
H+F_*+ M +[ Q ] =0/0,537 +2,12+10°/ 3,44610" + 4,91510*/ 1,91610" + (1,16410°/ 8,00710° > = 0,008945

[g] [F] Ml L[Q]
0,00894x 1.0
3aKJ'HO‘leHI/Ie: yC.]IOBI/Ie yCTOﬁ‘IHBOCTH BBIIIOJIHCHO
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Onopa ceiioBast (HemOABUKHASA)

UcxoaHble gaHHbIe

DNIeMEHT, CBSI3aHHBIN C OMOPOi:

Bayrpennwnii tuametp obevaiiku, D:

Tommuua creHku obeuaiku, S:

OO6evaiika MUTUHAPUIECKas
2200Mm
22 MM

[TpubaBka 111 KOMIIEHCAIIMN KOPPO3UH U 5pO3UH, €1 3 MM

IIpubaBka ajsi KOMICHCAIIMK MUHYCOBOT'O JIOITycKa, G 0 MM

Hpn6aBKa TEXHOJIOTUYECKas, Ca:

CymMma nipubaBoK K CTCHKE 00e4aiku, C:

HIupuna onopsi, b:
Yroa oxBara Onopsl, 1.
Paccrosinue ot kpasi seMeHTa, |o:
Paccrostaue 10 quuia, a:
Bericora omopsr, H:

TonmuHa nucra, $:

lupuna nucra, by

Yroi oxBaTa JIMCTa, by :

JlnuHa BBICTYMAOIIEH YacTh JncTa, f:

0 MM
3 MM
300mMMm
120°
5250mm
810MmMm
194 MM
14 mm
450 MM
140 °

198,3mmMm

Pacuér B pado4ux ycaoBusix

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

Pacuérnas temneparypa, 1. 210 °C
Ko3(hHUIHEHT 3aII0THEHHS KHAKOCTHIO, £ 0,422

3
[In0THOCTH KMAKOCTH, P : 1-10° kr/m

acu€THOE BHYTPEHHEE N30BITOYHOC IABJICHHE, JCHCTBYIONIEE B 2IEMCHTE HaJl poH, p: 2.31MI1
P Yy a
b

E-802.00.00.00®P
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W3rubaroniuii MOMEHT B CCUCHUH 000JI0OUKH HaJl oropoid, M: 5,282104 Hwm
Onopxoe ycunue, F: 1,62510° H

IMomepeunoe ycuiue B ce4eHUU 000JI0UKH HaJ Omopoit, Q: 1,21310° H

JlonyckaeMble HATPY3KH JJIs 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
yét “O0euaiika nUIHHAPHYECKAs"):

JlonyckaeMoe HapyKHOe JaBieHue, [p]: 0,3636MIla

HomyckaeMblii n3rubaromuit MoMeHT, [M] .. 1,16310" Hm

Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 2,09310° H

Jonyckaemas mornepeunoe ycuiue, [Q]: 4,92210° H

Pacyét o6evyankm Ha NPOYHOCTbL U YCTOMYNBOCTL OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa 6e3 nooknaonoz2o aucma

218
max 41 .7 - 1 il
n =max{1.7— 2.1 * 2,004 / 3,142; 0} / sin(0.5 * 2,09-= 0,3464

Kij:=

sin(0.5 -5 )

ITapameTp, onpenensieMblit paCCTOSIHUEM JI0 JHUIIA!

v— 283 .Di. f% =2.83 * 810/ 2200 * ((2:- 3) / 2200%> = 0,09683

<
&
& KoshhuimeHTsl, yIUTHIBAIOLINE BIUSHHAE PACCTOSHMS 10 AHUIIA ( %1 noacrasnsior B paavaHax):
=
8 ) 0E Jy+b-y
2 K =mindl.—= "% =min{1,0; (0.8 *0,0968"*+ 6 * 0,09683) / 2,094 }= 0,3963
E &
= 1
o
= KoadhunueHTsl, yIuTHIBAIOIIHE BIUSHAE YTIa 0XBaTa OMOPHI ( & MOJICTABIISIOT B pajIMaHax):
: 1.15-0.1432 -4
= Kpp=—— 7" "1 =(1.15-0.1432+*2,094)/sin(0.5 * 2,09 = 0,9816
2 gin0.5-8 ;)
S ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:
o b
§ Py =091 ————— =0.91*300/ (2200 * (2= 3)}> = 1,335
SO (s— )
ol
Z. KoshuumeHTsl, yIUTHIBAIOLIME BIUSHAE IIMPHHBI T105ICA OIOPHI ( 51 noxcransior B paaraHax);
m
ast -+ .
S L.
S By = max e—sm|31 ;025 =max{e?*5*sin(1,335)/1,335;0.25} = 0,25
s 1
m
023 K3 K
= =-0.23*0,3464 * 0,3963 / (0,9816 * 0,2t= (-0,1287)
< Kl:l K 10
&
= O6mee oceBoe MeMOpaHHOE HaIPsDKEHUE U3rHba B 00J1aCTH OMIOPHOTO y3J71a:
S
A - 4-h
3 Ome = ———— =4 *5,282:10°/ (3,142 * 2206* (22 — 3)) = 0,7313MIla
E a-D* (z-0)
=
= - 1
Gy = —COmx - =-0,7313 /(1,25* 164 = (-0,003567
3 <
E
% g Jluct
HE E-802.00.00.000P 36
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p-D - 1 —
Gy = | ——m—-0 : =[2,31* 2200/ (4 * (22— 3)) - 0,7313] / (1,2 * 164=0,336
w525 ) - R

B N ;
Ipumeuanue: npu ~ +1 < 0B pacuére Ky 3Haku % u *2 mensor na MIPOTHBOIIOJIOKHEIE

1- &2

2
[;—wl-&g}\([;—wl-&g] +h-91}e,

= 1,468 By =8 4

pu
Ky =min{ 1,446 , 1,468 } = 1,446

Pacuér B TOuKE 2:

[penenpHOE HANPsKEHHE U3THOA!

i)y =K1K, [5] =1446%1,25% 16. = 296 4MITa
I[OHYCKaeMOC OHOpHOG yCI/IHI/Ie oT Hal‘py)KeHI/IH B OCEBOM HaHpaBﬂeHI/H/I:

K, =

- 1,446 By =54

pu

[F, = 07 [oi]s VD s (-8 _ 740064 (2000 (22 39 * (22 - 3) 1 (025 * 0.9816)= 3,2851C° H
Kll:l .Klz

1—eFt cosfy

: =(1 — e™%%* c0s(1,335)) / 1,335 =0,702¢
1

K‘ll

1.45-043-6
g =— 1 =(1.45-0.43*2,094)/sin(0.5* 2,09 = 0,6344

sin(0.5 6 )

.65 |I
Kig=1- T T =1-0.65/(1 + (6 * 0,0968?) * [3,142 / (3 * 2,094)}* = 0,6564
L+-)* Y38,

I =
7 O % =1 /[1 +0.6 * (2200 / (22 — 3 * 300 / 2200 * 2,094 ] =0,5449
14063 — 2.5,
s—c D
053K
By = 11 =-0.53 * 0,7029 / [0,6344 * 0,6564 * 0,5449 * Sinf0* 2,094)] = (-1,896)
Ky Kyg Ky osinfll5-8 )
=0
PR ! =2,31 %2200/ (2 * (22 3)) * 1/ (1,25 * 164)=0,6522
T I - ’ e
[puMedanue: npu F2i ¢ 0B pacuéte K; 3Hakn ! 1 72 MEHSIOT Ha IPOTHBOTIONOKHBIE
1- 54
K, = _
: | z ] - 0,4428 — By =8y
§+9'1'9'2 + §+9'1'9~2 +(1—9'2}'9'1
=0,7235 i By =8y

K;=min{0,4428, 0,7235 } = 0,44.
Pacuér B Touke 3:
[penenpHoe HaNPsKEHHE U3THOA;

[7if = K1 -Kq -[5] =04428%1,25*16: = 90,77MIla
I[OHchaeMoe OINOPHOC YCUJIUC OT HArPY>KCHUA B OKPYKHOM HaHpaBﬂeHI/II/I:

[Fl; = 08 54l D (s-2) (s-0) = 0.9% 90,77 * (2200 * (22 — 3¥¢* (22 —3) / (0,6344 * 0,6564 * 0,544 = 1,39910° H
KH- 'Kllﬂ K 17
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VYcnoBue Npo4YHOCTH!

F £ [F] = min{[Fl,. [F];}

[F]=min{[Fl,. [FL} _ 1,39910°

1,62510° H< 1,39910° H

3akaroucHue:. Y cIoBUe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbBIINIOJIHEHO

Ilposepka ycnoeus ycmoiiuueocmu

D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHbBIX HANPSKECHHH:

FL

F,=F oy '( D 5 ‘K5 K =1,62810°%3,142/ 4 * (2200 / (22 - 3)§ * 0,3464 * 0,3963= 1,88510° H
sS—C

Cocyn paboraet moj BHyTPEHHUM JaBJICHHEM, [IPH IIPOBEPKE YCTOHYMBOCTH npuHUMatoT P=0

2
VYcaoBue ycTORYUBOCTH: E + F_‘* + _ M + [gj <1
(F] [F] [lyer \[Q]

2

H + F_*+ i + [E] =0/0,3636 +1,88510°/ 2,09310" + 5,28210"/ 1,16110" + (1,21310°/ 4,92:10° > = 0,01417
(p] [F] [llper L[Q]

0,01417<1.0

3aKJHOquI/IeZ Yciaosue yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YciioBust HATpYKeHus (cM. DMIOPHI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, 1. 210 °C
KoadpummeHT 3amorHeHUs )KUIKOCTHIO, 5 : 0
g (=3 0 kr/m®
gs[ IT;moTHOCTD KUAKOCTH, :
= . . T
P PacuérHoe Hapy»XHOE H30BITOYHOE ABJICHHE, ICHCTBYIONICE B DIICMEHTE HaJl OTIOPO, P: 0,1000MITa
S
=
5
= H3rubaroniuii MOMEHT B CCUCHUH 000JI0OUKH HaJl oropoid, M: 1,873104 Hwm
Onopxoe ycunue, F: 5,35:10" H
L§ IHomepedHoe yCuiIne B cedeHnH 0601049Kr Hax omopoii, Q:  3,07810° H
=
%
é@ JlonyckaemMble HATPY3KH JJIsl 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
yét “ Ofeuaiika HWIMHAPUYecKan”):
%
é Homyckaemoe HapyXHOe JaBieHue, [P]: 0,3636MI1a
= Homnyckaemblit usrubaromuit MoMeHT, [M] ;! 1,16310" Hwm
§ Jlomyckaemas oceBoe cxxuMaromee yermmue, [F]: 2,09310° H
- Jonyckaemas mornepeuroe ycuiue, [Q]: 4,92210° H
< . o o
§ PacuyéTt ob6euyankm Ha APOYHOCTb U YCTOUYNBOCTb OT OMOPHbIX HArpy3okK no
= FOCT P 52857.5-2007
g
B Onopa 6e3 nooK1aon020 1ucma
o
=
3 <
o .
=] ©
ol —
=z, g Jluct
HE E-802.00.00.00@P 38
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218,
tax 41 .7 - 20
T =max{1.7— 2.1 * 2,094 / 3,142; 0}/ sin(0.5 * 2,09:= 0,3464

Kijz=

sinl.5 -5 )
IMapameTp, onpeeNiieMblii PACCTOSIHUEM JIO JHHUIIA!
w=223. 2. [T % =2.83%810/2200 * (2 3) / 220042 = 0,09683

D D

o
Koa¢durmeHTs!, yIUTHIBAOIINE BIUSHIE PACCTOSHUS 10 AHUIIA ( ! MOACTABISAIOT B pauaHax):

D& Mv+dw

=min{ 1,0; (0.8 * 0,0968" + 6 * 0,09683) / 2,094 }= 0,3963
&
1

Klj =ﬂ'|.'|.151{1 D,

f
KoaddurmeHTs!, yIuTHIBAIOIINE BIUSHIE YIa 0XBaTa OMOphI ( - 1 MOACTABISIOT B PaJHaHax):

115=-01452 -6 ,
K= =(1.15-0.1432 * 2,094) / sin(0.5 * 2,0¢ = 0,9816

sinll 56 )

[Tapametp, onpenensemMslii IUPUHON MOSCa OMOPBHIL:

b
f1 =081 ———— =0.91+300/ (2200 * (2 3)}* = 1,335
JD (=)

i
Koa¢durmeHTs!, yIUTHIBAIOIINE BIUSHIE ITUPUHBI 1T0sica OMOpsI (! MOACTaBISIOT B PaJHaHax):

T
Kip =max {E—Smﬁl ;D.Eﬁ} = max{e**** sin(1,335) / 1,335; 0.25} = 0,25
1

023 K5 K
1= =-0.23*0,3464 * 0,3963 / (0,9816 * 0,2:= (-0,1287)
K2 Ky
O61ee oceBoe MeMOpaHHOE HaIPsDKEHUE U3rHba B 00J1aCTH OMIOPHOTO y3J71a:
- ERTi
Ome = ——5——— =4*1,87310°/ (3,142 * 2208* (22 — 3)) = 0,259: MIla
a-D* (a—0)
% o : 0,2594 /(1,25 * 164 0,001265
= -3 . =-0, , * =Y,
21 Wi m ( ) (

p-D - 1
By =|l————0o . =[(-0,1000) * 2200 / (4 * (22 — 3)) — 0,2594] /,Aa* 164) =(-0,01603
22 [-’-‘1-[5-!::] m{]m [ ) (4= ( ) 1/ ) =(

i N o
Ipumvedanne: npu -~ < 0B pacuére K, 3HaKu # u "2 MEeHSIOT HA IPOTHBOIOJIOKHBIE

1-83
2 - 1,447 Sy = B
[%+91-$2]+\’[;_+$1-92] +li-s2) s, [P

= 1,439 By = 8q

Ky=min{ 1,447 ,1,439}=1,439
Pacuér B Touke 2:
[IpenenbHoe HaNpsKEHUE U3THOA!

K, =

1], =K1K, o] =1439%125+%16 = 295 1MTITa
I[OHyCKaeMOe OHOpHOG yCI/IHI/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/II/IZ

[F, = 07 o]z D Gs-g) (-1 = 0.7*295,1 * (2200 * (22 - 3}f * (22 — 3) / (0,25 * 0,9816)= 3,26¢10° H

K‘-'1IZI 'Klﬂ
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Ky=———— =(1 — e™1%%* ¢0s(1,335)) / 1,335 =0,702¢

1.45-043-6
= . =(1.45-0.43*2,094)/sin(0.5*2,09 = 0,6344

sin(0.5 6 )

Ky =1- 0.685 ||

n
1+l Y38

=1-0.65/ (1 + (6 * 0,0968?) *[3,142 / (3 * 2,094)}* = 0,6564

1

I =
17 D 5 =1/[1+0.6* (2200 / (22 — 3}§°* 300 / 2200 * 2,094 ] =0,5449
1406 3— -— -8,
s—c D
a 033Ky 0.53 *0,7029 / [0,6344 * 0,6564 * 0,5449 * Sinf0* 2,094)] = (-1,896)
1=~ - =-0. *Q, , *0, *0, * sin [ =4
Koy Kog Eyposinll5-8 )
#21=0
p-D
%22

=3 rers %, T =(-0,1000) * 2200 / (2 * (2~ 3)) * 1/ (1,25 * 164)=(-0,02824)

B N &
[pumeuanue: npu =+ < 0B pacuére Ky 3HaKu ! U @ MEHSIOT HA IPOTHBOIIOJIOKHBIE

1-8.3
2 - 0,4428 Sy = By
[%+91-33]+\([;_+31-92] ff-s2) s, fipH

=0,4305 By = 8q
K, = min{ 0,4428 , 0,4305 } = 0,43(
Pacuér B Touke 3:
Hpez[enLHoe HaHpH)KeHI/Ie I/I3FI/I6a:
[5:k = 1K, [o] =04305*1,25* 16 = 88,25MIla
JlommyckaeMoe OmopHOe YCHIINE OT HArPY>KSHUS B OKPYKHOM HaIpaBJICHUH:

K1=

[F]; = 03-0i]3 4D (s-1) (s-0) = 0.9 % 88,25 * (2200 * (22 — 3}f* (22 —3) / (0,6344 * 0,6564 * 0,544 = 1,3610° H
LTI SR ST

VYcnoBue Npo4YHOCTH!
F <[F] = nin {[Fl,, [F}
[F1=min {[Fl,, FL} _ 1,3610°

5,35:10" H< 1,3610° H
3aKJ'HO'leHI/Ie: chonne HpO‘IHOCTl/I u yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Ilposepka ycnogus ycmouuugocmu

DddeKkTUBHOE 0CEBOE YCHIIUE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIHA:

F, =F I D
4 Yis-c)

‘K3 Kj; =535110'%3,142 /4 * (2200 / (22 — 34§ * 0,3464 * 0,3963= 6,20¢10° H

2
VYcnoBue ycTOHYNBOCTH: H + F—E + M + [i] =1
(F] [F] Mlye L9
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2
H+F_‘*+i [E] =0,1000/ 0,3636 + 6,2(-10"/ 2,09310" + 1,87310"/ 1,16110’ + (3,07610"/ 4,92210° ¥ = 0,2796
(Bl [F] [llper \[Q]
0,2796< 1.0

3axmroueHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO
Pacuét B ycaoBusx ucnbsiTanuii (Cugpoucnbiranns)

YcioBust HAarpy:KeHusi NPU UCHBITAHUAX (CM. DMIOPBI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, 1. 20 °C
KoadpunmeHT 3amorHeHUs )KUIKOCTHIO, g : 1

3
ILI0THOCTD KUIKOCTH, F* : 1-10° xr/m

PacuérHoe BHyTpeHHee N30BITOYHOE IaBICHHE, ACHCTBYIONIEE B JIEMEHTE HaJl OTIOPOH, P: 3 423MII
, a

W3rubaromnuii MOMEHT Ha oropoit, M: 4,92310" Hwm
Onopuoe ycuue, F: 1,81510° H

[omepedHoe yCuiIne B cedeHHH 06071049Kn Hax omopoi, Q: 1,14910° H

JlonyckaeMble HATPY3KH JJIs 3JIEMEHTA, CBS3aHHOI0 ¢ 00evaiikoii (cM. pac-
yét “ Obevyalika MUIHHAPHYECKas:"):

g Jomyckaemoe HapyXHOe faBieHue, [P]: 0,537MlIla
=S¢
) JomyckaeMbli n3rudarommuii MOMeHT, [M]yq,: 1,91610° Hwm
[¥a}
2 Jlomyckaemas oceBoe cxumaromiee yeuue, [F]: 3,44610° H
E
é( Honyckaemas nonepeunoe ycuiue, [QJ: 8,00710° H
r Pac4yéT o6e4yankm Ha NPOYHOCTb U YCTOMYMBOCTb OT ONOPHLIX HArpy3oK no
Ed FOCT P 52857.5-2007
=
i Onopa 6e3 noOK1aoH020 1ucma
=
=
2! 214
Z. tmax 41 .7 - 1 ]
g 7 =max{1.7— 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 2,09.= 0,3464
= Kiz= .
5 sin0.5-8 )
oa IMapameTp, ompeaessieMblii PACCTOSHUEM [I0 [HHILA:
o v= 183 . ||S‘ © =2.83*810/2200 * (2~ 3)/ 2200%* = 0,09683
g I |
= & .
< KoadduimenTsl, yauThIBAIONINE BIMAHAE PACCTOAHUS 10 AHuIIA (1 I0JCTABISIIOT B paJMaHax):
[¥a)
2 _ 08 Ju+6.n ,
B Kis=mindl0,— " L =min{1,0; (0.8 *0,0968% + 6 * 0,09683) / 2,094 }= 0,3963
g by
Koo QHULHeHTb], yIHTHIBAIOLIHUE BANSHHE YIJa 0XBaTa oropbl ( 1 10/CTaBISIOT B pajuanax);
A <
E
% g Jluct
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1.15-0.1432 -6
g=———— " 1 =(1.15-0.1432*2,094)/sin(0.5* 2,09 = 0,9816

sin(l 56 ;)

[TapameTp, onpenensemMslii IUPUHON MOSCa OMOPBHIL:

By =051 =0.91* 300 /(2200 * (22 - 3)¥* = 1,335

h
JD (s— )

Koa¢durmeHTs!, yIUTHIBAOIINE BIUSHIE ITHPHHBI [TOsICa OMOPHI ( %1 noacrasnsior B paznaHax):

-
K g = max {e—smﬁl ;D_Ej} = max{e >+ sin(1,335) / 1,335;0.25} = 0,25
1

025 K5 K.
Rty eee— =-0.23*0,3464 * 0,3963 / (0,9816 * 0,2t= (-0,1287)
LSTR ST
OO1ee oceBoe MeMOpaHHOE HaNpsDKEHHE M3ruda B 00J1aCTH ONOPHOTO y3J1a!
- 4.
Om = ———— =4 % 4,92310°/ (3,142 * 2208* (22 — 3)) = 0,681t MIIa
a-D* (z-0)
- 1
By =— . =-0,6816 /(1,05 *272,7 = (-0,002380
a1 Ot m ( ) (

pD - 1 .
B =l—-=0 : =[3,423 * 2200/ (4 * (22— 3)) — 0,6816] / (1 * 272,7=0,3608
e [4-(5-.:) m“] K, o ‘

B N ;
[pumeuanue: npu ~ <+ < 0B pacuéte K; 3HaKH % 1 *2 mensor Ha TIPOTHBOIIOJIOKHEIE

1- 82

fi F - 1,447
[;_wl-&g}\’[;_wl-%] +h-al}s, [ 1P

By =8

=1,455

Ky =min{ 1,447 , 1,455} = 1,447
Pacuér B Touke 2:
IIpenenbHOE HaNpsKEHUE U3THOA!

[5i], =K, K- [5] =1447%1,05%272, = 414,3MIIa

Jommyckaemoe oTopHOe yCHIIHE OT HaTPY>KEHUsI B OCEBOM HAIIPaBIICHUN!

[F], = 07-[mila D-G-arls=el 5. 414,3 * (2200 * (22 — 3¥f* (22 - 3) / (0,25 * 0,9816)= 4,59-10° H

Klﬂ 'Klz

Kyj=—— =(1 — e ™%%* cos(1,335)) / 1,335 =0,702¢

= w =(1.45 -0.43 * 2,094) / sin(0.5 * 2,09 = 0,6344

sin(0.5 6 )

0.65 n
1+ y)% Y38,

K =1 =1-0.65/(1 + (6 * 0,0968?) * [3,142 / (3 * 2,094)}* = 0,6564

1

N o b =1/[1 + 0.6 * (2200 / (22 — 3}** 300 / 2200 * 2,094 | =0,5449
1405 2 -E-al
g—C
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0.5%-Eq;
Koy Koo Kop-sin5-6 )
3 4,=0

8 =

=-0.53 ¥ 0,7029 / [0,6344 * 0,6564 * 0,5449 * Sin* 2,094)] = (-1,896)

p-D 1

Deyoy = =3,423*2200/ (2* (2=3))* 1/ (1,05 * 272,7)=0,
2 25 5) Kz-[lj] 2*( )) ( )=0,6921

B N ;
[Mpumeuanue: npu -+ < OB pacuéte Ky 3Haku %1 1 *2 Mensor Ha IPOTHBOMOJIOKHEIE

1- &2
2 - 0,4428 By = By
[;_+91-92]+\’[;_+g1-92] +f-8i)s, rpH

=0,7404 By =8gz

npu
K;=min{ 0,4428 , 0,7404 } = 0,44.
Pacuér B Touke 3:
IpenenbHOE HaNpsKEHUE U3THOA!

[rif = K1 Kq [5] =04428*1,05*272, = 126,8MIla

JlommyckaeMoe OTopHOE yCHIIHE OT HATPY)KEHUS B OKPY)KHOM HaIpaBJICHUH:

K, =

[F: = 0.9:[5ils D (5-91 (578 _ 941268+ (2200 % (22— 33 * (22-3) / (0.6344 * 0,6564 * 0,544 = 1,9541C° H
KH- 'Kllﬂ ‘K 17

Ycnosue Npo4YHOCTH!

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

[F]=min{[Fl,.[FL} _ 1,95410°

1,81510° H< 1,95410° H

3akiaroucHue:. Y cIoBHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbIINIOJIHEHO

Ilpogepka ycnoeus ycmoiiuueocmu

D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHbBIX HANPSKCHHMN:

FL

F,=F oy '( D 5 ‘K3 K =1,81810°%3,142/4* (2200 / (22 — 3)* 0,3464 * 0,3963= 2,10¢10° H
5=

Cocyn paboraet 1oj BHyTPEHHHM JaBJICHHEM, [IPU IPOBEPKE YCTOHYMBOCTH nprHUMat0T P=0

a
o[ F, m +[Q] .

Venosue yeroiunBoct: L4 2% 4 =
(]

(7] [F] [Mlye

2
H+F_*+ M +[ Q ] =0/0,537 +2,10+10°/ 3,44610" + 4,92310*/ 1,91610" + (1,14910°/ 8,0071¢° > = 0,008886

[g] [F] Ml L[Q]
0,008886&< 1.0
3aKJ'HO‘leHI/Ie: yC.]IOBI/Ie yCTOﬁ‘IHBOCTH BBIIIOJIHCHO
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I Tyuep I1 DN600

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Ityuep IT DN600
Tyuep I1
Obeuaiika HUIHHIPUYECKAS

Obeuaiika HUIMHIPUYECKAS

IIpoxoasuuii ¢ HaKJIATHBIM KOJIBIIOM

A

Matepuain HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYIETO JJIEMEHTA, S 22 MM
Cymma npubaBOK K CTEHKE HECYILETO JJIEMEHTa, C: 3 MM
Martepuan mrymepa. o9arac

«

5[ BHyTpennuii tuameTp mrynepa, d: 600 MM

~ TonmuHa cCTeHKH WITyLEpa, S 22 MM

[¥a}

E Cymma npubaBOK K TONIIMHE CTEHKHU MTYyIepa (BKIOUYas KOPPO3uio), Cs 3 um

S

= JuuHa mrynepa, |i: 139mm

=

1]

>

=

%

B

=

~

%

m

=

S

s

2]

™

m

< Cwmemenne mrynepa, Ly 165Cmm

[

= VYrou nmoBopora mryiepa, 9: 27C°

S .

" JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

Q

& IpubaBka HA KOPPO3HIO, Cs. 0 MM

=

é Matepuai KoJbIia: 09ara2c
lupuna kobIa, |y 20C mm

3 <

E

% g Jluct
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Tonmuuaa Konbua, S 14 mMm
PacuérHble mapaMeTpsl pa3MeIIeHHs ITylepa:
brnxaiimuii mryuep

Haspanue mryrepa: Ityuep M, T DN20
PaccrosiHre 10 CTeHKH GIisKaiiero mrynepa, b: 15048
Vron B: 116,1°

Koadunmentsl npoyHOCTH CBapHBIX IIBOB!
IIpononbHeIH OB WITYLEpA!

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

PacuérHblii AmaMeTp MUIUHAPUIECKONH 00eIaiiKku:
Do =D =2200mm
Pacuér B pabounx ycjaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 210 °C

PacuérHoe BHyTpeHHee n30bITOUHOE naBienue, P: 2,302 MIla
PacuéT ykpenneHusa orBepctus no NOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuieco uimyyep

Jonyckaemsle Hanpsokerus 11 marepuana 09 2C npu temneparype T = 210 °C (paGouue ycinoBus):

[0]= 164MIla
Monyis npopoiibHO# yripyrocty nipu temneparype 21C °C:

E= 1,810° MIla

Ceolicmea mamepuana wimyuyepa

Jonyckaemble Hanpsokerus 11 Marepuana 09 2C npu temneparype T = 210 °C (paboune ycinoBus):

[0];= 164MIIa
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 21 °C:

E;= 1,810° MIla

Ceolicmea mamepuana Koaivya

Homnyckaembie Hampsikenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):

[0],= 164MIIa
Momyab MpoaosIbHO#M yrpyrocty npu temmeparype 21 °C:

E,= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
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P (d +2-c 5::I
2lop g -p
Jomyckaemoe AaBicHHE JJIs TAaTpyOKa mTyIepa:

=2,302 * (600 + 2 *3) /(2 * 164 * + 2,302) = 4,283MMm

_ 2 [o]i -1 (s1—cs)
d+5 +r¢,
9,971Mlla = 2,302 MIla

3axmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BBINOJIHEHO
PacuérHplii AmaMeTp MUIUHAPUIECKONW 00eYaiiku:

Dy =D =2200mm
Pacuérnas TOJIHWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHU A mTyuepa:

S = 15,55mm
PacuérHblil tuaMeTp oTBepCTHs (OCh MITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):

(]

= 2*164*1*(2:—3)/ (600 + 22 + 3)=9,971MIIa

dy =d+2-c. =600+2*3 = 606MMm

PacuérHplii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIICHHS

5—C
dp =2 | =——-03] (8- =2*((22-3) /15,55 - 0.8) * (2200 * (22 - 3f) = ,
0 [SP , ] -\.Ilﬁp (s-1c) ( ) )*( (22-3) = 172,6mMm

PacuérHas [uyiMHa BHELIHEH YacTH ITylepa;

lip =mjn{11; 1.25 . fld+2-c. ) (5) —ce j} = min{ 139; 1.25 * (600 + 2 * 3) * (22 — 3/} = 134,%mm

OtHoueHus JAOIMYyCKa€MbIX HaHpSDKeHPIﬁ:
= I BHEIIHEH YacTu mrynepa:

1= ﬂﬂn{l,ﬂ ; Lfij} =min{1.0, 164 /164 = 1
o

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1InII-
THYeCKoe (IpaBoe)):

«
&
= L, = 1388mmMm
= [IuprHa 30HBI YKPEIUICHUS:
[¥a}
Q ”
E{ Ly= f'Dp' sl = (2200 * (22 - 3)** = 204,5mMMm
é PacuérHas mmprHa KoJbLa:
lo =miti{ls. D - l5, +5-C][ =min{200; (2200 * (14 + 22— 3)}*3 = 200MMm
i a p Vi
L§ - JUTS HAKJIAJJHOTO KOJIbIIA!
=
< o _ ['3]2 . L
: T =t LA, =min{1.0, 164/ 164} = 1
% o
=~ PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:
%' lap =mj:nE13; D.ﬂ-\,l’[d+ 2o, ) (s - —u:ﬂ)] =min{ 0; 0.5 * (600 + 2 *3) * (22— 3 - 0}f} = O mm
E PacuérHas mpuHa 30HBI YKPCIUICHHS
§ IP =L, =204,5um
an) PacuétHbIil THaMeTp OTBEpCTHS, HE TPEOYIOMIETO JOMOTHUTENEHOTO YKPEIUICHHUS !
< dﬂp =04. P 5-C) =0.4*(2200*@22-3)}? = 81,78mm
s
=
S
§ { +11p (81 —ce) K1 +lap sa % +Hlap sz - oo - ca )Xz
= V = min 41 lp -(s-c)
o = 1t 91,
—-d d+2- 1
a 1405 L SR 3
: 1 Dy g 1
2«
{E
% g Jluct
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=min{l; [1 + (134,1* (22 -3)*1 +200* 14 * 1 + 0 * (22— 3—0) * 1) / (204,5 * (22 3))] / [1 + 0.5 * (606—81,78) / 204,5 + 1 * (600 + 2 * 3) /

2200*1/1*134,1/204,5} 0,9651}
=0,9651

1K, (s- 9]
[p]P B Dy +(s— c]'-:pV

W =2%1%(22-3)*1*164*0,9651/[2200 + (22 — 3) * 0,96p1= 2,71 MIla

YciaoBre B3aHMHOI0 BJINSITHAA mTyuepon

Ecimu PACCTOSAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OMKANIIIX IITYHEPOB YAOBJIICTBOPSCT YCIOBUIO!

b Dy (5-0 +,fDp (5-0) = (2200 (22-3)"+ (2200 (22~ 3)f° = 408, 9w

YciaoBue BbINOJHEHO - OTBepCTMe CUYHUTACTCH OIMHOYHBIM

Honyckaemoe nasnenre [p] = 2,711 Mlla

2,711MIla = 2,302 MIla

3axinodeHne:; Y cI0BHEe NPOYHOCTH M YCTOMYMBOCTH BBIIIOJHEHO
[Tnomans, HeoOXoaUMast JUTs YKPEIJIEHHST OTBEPCTHS:

A =050d, —dop ) sp =05+ (606 -81,78) * 15,55 = 0,004075w?

Pacnonaraemas miomanb yKpeIruieHUs! OTBEPCTHS:

Ay =1y -[sl — 8- CS]-‘;{_I +lap -89 %+l -|:S3 -0, - '351:]'13 +1; -[s— o~ c]
=134,1* (22 -4,2833)*1+200*14* 1+ 0* (22-3—0) * 1 + 204,5 * (22 —15,55 — 3)

= 0,005480m°
A, = 0,0040754% < 0,005480m°
3aKJ'HO'leHI/IeZ YchBne HpO‘IHOCTl/I BBIIIOJIHEHO

E-802.00.00.00®P
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Irynep A1-A2, b1-62 DN200

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Ityuep A1-A2,51-62 DN200

Irynep A1
Obeuaiika HUIMHIPUYECKAS

Obeuaiika HUIMHIPUYECKAS

IIpoxoasuuii ¢ HaKJIATHBIM KOJIBIIOM

A

Matepuain HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYIETO JJIEMEHTA, S 22 MM
Cymma npubaBOK K CTEHKE HECYILETO JJIEMEHTa, C: 3 MM
Marepuai mrymepa: 09r2C (KI1245

«

5[ BHyTpennuii tuameTp mrynepa, d: 202mm

= TounuyHa CTEHKH WITYLEPa, S 14 mm

[¥a}

E Cymma nmpubaBOK K TONIIMHE CTEHKHU MTYyIepa (BKIOYas KOPPO3uio), Cs 3 um

5

= JuuHa mrynepa, |i: 121mm

=

1]

>

=

%

B

=

~

%

m

=

S

s

[a~]

™

m

< Cwmemenne mrynepa, Ly 465( mm

[

= VYrou nmoBopora mryiepa, 9: 157,t°

i JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

Q

E[ IpubaBka HA KOPPO3HIO, Cs. 0 MM

é Matepuai KoJbIia: 09ara2c
lupuna kobIa, |y 15C MM

3 <

o .

=] ©

ol —

=z, g Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Tonmuuaa Konbua, S 14 mMm
PacuérHble mapaMeTpsl pa3MeIIeHHs ITylepa:
brnxaiimuii mryuep

Haspanue mryrepa: Itynep [T DN32
PaccrosiHre 10 CTeHKH GIisKaiiero mrynepa, b: 454, 5
Vron B: 133°

Koadunmentsl npoyHOCTH CBapHBIX IIBOB!
IIpononbHeIH OB WITYLEpA!

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

PacuérHblii AmaMeTp MUIUHAPUIECKONW 00eYaiiku:

Do =D =2200mm

Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHyTpeHHee n30BITOUHOE AaBjieHue, P: 2,31 MIla
PacuéT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuye2o wimyuep
Jonyckaemsle Hanpsokerus 1 marepuana 09 2C npu temneparype T = 210 °C (paGouue ycinoBus):

[o]= 164MIla
Momyab MpoaoIpHO# yrpyroctu mpu temmeparype 210 °C:

E= 1,810° MIla

Ceoiicmea mamepuana wimyuepa
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):

[0]:= n*min( Rex / nr; R / Mgy Ry / Nigs Rog oo / y) = 1*min{193,4 /1,5 440/ 2,4; - /-1 -}= 128,9MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 21 °C:

E;= 1,810 MIla

Ceoiicmea mamepuana Konvua
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):

[0],= 164MIla
Monyns npopoibHO# yripyrocti nipu temmneparype 210 °C:

E,= 1,810 MIla

E-802.00.00.00®P

Wzm) Jluct Ne nokym. Ionmn. JHara
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Pacuérnas TOJIIIMHA CTCHKM LITyLEpa:

p- (d +2- cs:l
Zoohg-p
JlomyckaeMoe naBieHue ISl maTpyOKka mrynepa:

=2,31*(202+2*3)/(2*128,9* =2,31) = 1,881mm

_ 2 [o]i -1 (s1—cs)
d+5 +r¢,
12,95MIla = 2,31 MIla

3axmrodeHue: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BBINOJIHEHO
PacuérHblii AmaMeTp MUIUHAPUIECKONW 00eIaiiKku:

Dy =D =2200mm
Pacuérnas TOJIHWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHU A mTyuepa:

S = 15,61mm
PacuérHblil tuaMeTp oTBepCTHs (OCh ITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):

(]

= 2*%128,9*1*(14-3)/ (202 + 14 + 3)=12,95MIla

dy =d+2c. =202+2*3 = 208mm
PacuérHbIi IMaMeTp OAMHOYHOTO OTBEPCTHSA, He TPEOYIOMIETO YKPEIICHHS:
sS—C
dp=2-| —-02].] iP (5- €1 =2*((22—3)/ 15,61 —0.8) * (2200 * (22 — 3) = 170, 7mm
*p
PacuérHas 1IMHA BHELIHE 4acTH IITyLepa:

lip =mjn{11; 1.25 . fld+2-c. ) (5) —ce j} = min{ 121; 1.25 * (202 + 2 * 3) * (14 - 3}f} = 59,7¢ MM

OtHoeHus JAOIMYyCKa€MbIX HaHpSDKeHPIﬁ:
= I BHEIIHEH YacTu mrynepa:

=k

1 =minsl0; n =min{1.0, 128,9 /162 = 0,786

G
PaccrosiHie OT Hapy>KHOM MOBEPXHOCTH IITYIIEPa J0 OJIMKAMIIEro HECYIIEro KOHCTPYKTHBHOIO djieMenTa (J{Hurie smmmi-
THYEeCKOE (JIEBOE)):

L, = 1295mMm
[IuprHa 30HBI YKPEIUICHHS:

Ly= f'Dp' a—cl = (2200 * (22 — 3)*? = 204,5mm

PacuérHas mmprHa KoJbLa:

ly, = mjn[lj; D, -5y +s-c ] = min{150; (2200 * (14 + 2= 3)}"} = 150MMm

- JJIs1 HAKJIAJHOTO KOJIbLA.

%z = ming L0, [U]g =min{1.0, 164 /164 =1
=1

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:

lap =mj:nE13; D.ﬂ-\,l’[d+ 2o, ) (s - —u:ﬂ)] =min{0; 0.5* (202 +2*3) * (14— 3 - 0}f} = O mm
PacuérHas mmprHa 30HBI YKpEIJICHUS:
11:, = L.;, = 204,5mMm

PacuérHblii AmaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHS:

g =IZ|.4-,|'5P 5-C) =0.4*(2200* (22- 3)}2 = 81,78mm

Jluct
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1+111:- (s —es) %1 +lap sz %2 Hlap sz - oo —ea ) xa
lg -(S— cj
—-d d+2-c 1
(4052 L ¥
1, D, @ 1

V = it ql;

E

=min{l; [1 + (59,79 * (14 =3) * 0,786 + 150 * 14 * 1 + 0 * (1=~ 3 — 0) * 0,786) / (204,5 * (223))] / [1 + 0.5 * (208— 81,78) / 204,5 + 1 * (202 + 2 *
3)/2200*1/1*59,79 / 204,5 1,252}

=1

[p]P=2'K1'(S_Cj'CP'[U].H =2*1*(22-3)*1*164*1/[2200 + (22 -3) *1]= 2,808MI1
Dp +|IS—I::]-";.F = (22-3) [ (22-3)*1]=2, a

YciaoBre B3aHMHOI0 BIUSIHASA mTyuepon
Ecmu PACCTOAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OMKANIIIX IITYHEPOB YAOBJIICTBOPSCT YCIOBUIO!

b Dy (s=0) +,fD} (s-c) =(2200% (22-3)+ (2200 * (22 - 3 = 408,9mm

YciaoBue BINOJHEHO - OTBepCTMe CUYHUTACTCH OIMHOYHBIM

Honyckaemoe nasnenre [p] = 2,80¢ MIla

2,808MIla = 2,31 MIla

3akmouecHue; Y cJa0BUe MPOYHOCTH U YCTOMYMBOCTH BBLINIOJHEHO
[Tnomans, HeoOXoaUMast JUT YKPEIJIEHHS OTBEPCTHS:

Ap=05d, - dop ) s, =05+ (208-81,78) * 15,61= 0,984910° >

Pacnonaraemas miomanb yKperieHus OTBEPCTHSA:

Ay =lg -[sl ~ g - CSJ-‘;{_I +lap 8g g+l -(53 -c, - c51]-13 +1p -[s— Sp = c]
=59,79 * (14 — 1,881 3) * 0,786 + 150 * 14 * 1 + 0 * (1~ 3— 0) * 0,786 + 204,5 * (22 —15,61 — 3)
= 0,0032224°

o A, =0,984910° < 0,0032224°
S 3akioucHue: Y cJ0BHe NPOYHOCTH BbINOJTHEHO
=
§ Pac4yéT Ha NpoO4YHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
E[ 52857.3-2007
=
=
S
>
=
%
B
=
=
%
m
=
S|
s
3
m

PanunanpHas Harpyska, Fr: (-7900 H
g Oxpyxuoit Moment, Mc:  5000H m
;( IIpononeuerii Moment, M : 5000 H m
§ Kpyrsmmii Moment, My: 7100 H m
E[ CasuroBas Harpy3ka, Fc: 5600 H
= CnasuroBast Harpyska, F: 5600 H

Cpennwuii tuameTp 00€YaiKu Y OTBEPCTHS:
=
Hl <
o .
=] ©
=] —
=z, g Jluct
HE E-802.00.00.00®P =1
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Dy =Dy +8+cC+383 =2200 +22+3+14 = 2239um

Cpennuii pagnyc o0edalikv y OTBEPCTHS .

|
R, = TC =2239/2 = 1119mm

o 12 {...|IR,:' S+3a]
DKBUBAJCHTHAS TOJIIIMHA 00€YalKH OKOJIO IMTyIepa Mpu :

I3

8, = S+1ming s, - 85 p ¥z -C =22 +min{14 * 150 / (2239 * (22 + 14)'; 14} * 1 -3 = 26,4MMm

D, -(s+ ng
Cpennwuii TuameTp MmTylepa:
d.=d+a+0, =202 +14+3 = 219Mm
d
o=

¢ ﬁ =219/ (2239 * 26,4f> = 0,9008
[ 3

Paccrostame OT Kpast mTyrepa 10 BO3MOYKHOTO KOHIIEHTPATOPa HANPSDKEHMI:

b, = 304,5um
IIpouHOCTb OT NEHCTBUS AaBIICHUS:

=[2,31/2,808| = 0,8226

Venosue npounoctn: Py =1

0,8226< 1.0.YcoBue MPOYHOCTH BBIIIOJHEHO
OceBoe pacTaruBarollee ycuiue, AeHCTBYoIIee Ha MTYIep:

1= 'R = ~(7900) 7900H
= * * - *

o |=ag +a 'l.; +a, '1.;2 +ag '1.:3 +a, 'lc4 *(()),g(())%;+ 0,952 * 0,9008 + 0,005196 * 0,9G0+ (-0,001406) * 0,9008+ 0 =1.461
s HormyckaeMoe 0CeBOE yCHIINE Ha LITYLIEP U3 YCIOBHUS IIPOYHOCTH B MECTE IIEPECeUCHMsI ITyLepa ¢ 00eqaikoii(A, =
= 0,9008):
=

2 : = : = ‘.
2 [Ful=[o] (s +55 -5y -cff -maxC,;1.81) =164*(22+1*14-3)* max{1.461; 181}= 3,23:10° H
E Hapy>xHblii fuaMeTp HaKIaAHOTO KOJbLA:
= Dy =d+2-5 +2-1, =202 +2* 14+ 2% 150 = 530MM
. Dy

= A= — =530/ (2239 * (22 — 3F =257
o Js-c '
> C
=
ol
= ¢ =ag+a, A, +ay A ~+ay-A_>+a, A * =06007+0952*257+0005196 * 2 5% (-0,001406) * 2,5° + 0 * 2,57 = 3,057
Mm
E JomyckaeMoe oceBOe yCHIIHE Ha WITYLEP U3 YCIOBHS MPOYHOCTH y BHEIIHEH KPOMKH HAKIAAHOTO Koibua (A = 2,57):
2 [Fgl=[o](s- ) max{c);181} =164* (22 -3} * max(3,057; 1.81}= 1,8110° H
EJ Jomyckaemoe oceBoe ycuiIue Ha IITyHep NpY HaJWYUHM HAKJIaTHOTO KOJIbLa:
; |F,|= min{F . F. | =min(3,23310°; 1,811¢°} = 1,8110° H
s IIpoyHoCTh OT AEHCTBUS OCEBOW HATPY3KHU:
= F

g == =|7900/1,811C° | = 0,04364

I ’ '

g [F]
=
S Vcenosue npounoctu: Ty =1
§ 0,04364< 1.0.VYcinoBre MPOYHOCTH BHITIOJIHEHO
= OxpyxHOI IpUBEJCHHBII MOMEHT, JEHCTBYIOIUI Ha IITYLEP:
o
= M, =LI, =5000Hwm

IIpononbHbI TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:
A <
°|
% g Jluct
e E-802.00.00.00@P -
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M, =M = 5000H m

o= 2 2 2 2 5 . 4 =4,526 + 0,06402 * 0,9008 + 0,1589 * 0,9008 (-0,02142) * 0,9008+ =
2= 8gFapcAL Ay AT Fag AT H a0 001035 *0,9008 4,698
JomyckaeMmblit U3rubaronii MOMEHT U3 YCIIOBHUS MPOYHOCTH B MECTE TepeceveH s mryuepa ¢ obeuaiikoit (A = 0,9008):
d =
My ]=[o] s+ 1, 54 -cF TC max(C 4.9} =164 (22 + 1 %14 -3)* 219/ 4 * max{4,698; 4. N 4,79110" H
a 3 4 =4,526 +0,06402 * 2,57 + 0,1589 * 2,6F (-0,02142) * 2,5% + _
Cp=ag+ap-d, +ag - d “+az-d " +a, 0" (001035%257 =5,422

JomyckaeMmblit U3rubaronii MOMEHT U3 YCIIOBUS MPOYHOCTH Y BHELIHEH KPOMKH HaKIagHOro Konbla (A = 2,57):

M- 1=1gl [z -c* .D_g. C.; 4.9} =164+ (22 —3§*530/ 4 * max{5,422; 4.9)= 4,25310° H m
2 2

Jonyckaemblii M3rudaronii MOMEHT, ASHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IIEPIECHINKYIISIPHOM K OCH cocya, IpH
HaJIMYMH HAKJIaJHOTO KOJIBIIA!

[, |= min {1, M, | =min{4,791:10° ; 4,25310'} = 4,2531C* Hwu

A, = i

I S ey

Cs=ay +al-?'L,:+az-J‘LEE+a3-J‘I,c3+a14-1‘l.|:4 = 5,885

=219/ (2239 * (22 + 1 * 14— 3% = 0,8057

JomyckaeMmblit U3rubaronii MOMEHT U3 YCIIOBHUS MPOYHOCTH B MECTE TepeceveH s mryuepa ¢ obeuaiikoit (A = 0,8057):

[Myl}: [o] (5+ 74 54 -c) [{T‘ maxfC,; 4.9} =164+ (22+1%14-3§*219/4* max{5885; 4.¢ = 5,75410" Hm

Cy=ay+a; -4, +3, -lcz +a, -?l,|:3+a4 -?Lc“ = 14,83

JomyckaeMmblit U3rubaronii MOMEHT U3 YCIIOBUS MPOYHOCTH Y BHELIHEH KPOMKH HaKIagHOro Konbla (A = 2,57):

[Mﬂ]= [ {s-c}? -%-max{%;dt.@} =164 * (22 — 3§* 530/ 4 * max{14,83; 4.9)= 1,16310° H

g JlomyckaeMblii U3rHOarOIIUi MOMEHT, IEHCTBYIOIINI HA IITYIEP B IUIOCKOCTH, MEPIICHAUKYJIIPHOMN K OCH COCYa, MPU
= HAIIMYHAY HAKIIQJHOTO KOJIbIIA!
=
§ [MYJ=ﬂﬁn{[I*JIY1;M},gJ} =min{5,75¢10"; 1,16310°} = 5,75410" Hm
E( IIpoYHOCTH OT MEHCTBUS U3THOAIOIINX MOMEHTOB:
o
|:< M 2 I 2
B, = [ x ] I P =((5000 / 4,25:10" ¥ + (5000 / 5,754.0° )2 = 0,1462
S M, e
=
o VeioBue NpOYHOCTH: &, =1
j 0,1462< 1.0.YcnoBue NpOYHOCTH BBINOJHEHO
E TIpoyHOCTH OT COBMECTHOTO JIEUCTBHS HATPY30K:
2
2 Fp _ Py 5 =([max(|0,8226 / 1 + 0,04364|; |0,04364[; [0,8226— 0.2 * 0,04364| =
I~ max +¢'x=|¢'z|; — 02 &, +3; )1240,1462 )2 0.8785
E c 4 - 4 ’
5 Ecmu F, < 0,10 3HaK @, MeHsAETCS Ha NPOTUBOIOIOKHBIH.
™
M 2
s el
YcnoBue npoYyHOCTH: thaz | |—+ ==J | |~:I:|z |-, _P—D_E-cbz +~:I:~§ =1
<
| (e C 4
[a]
=
S 0,8785< 1.0.YcoBue MpOYHOCTH BBIIIOJHEHO
) MaxkcumanbHbIC POJOIBHBIC PACTATHBAOLINE HATIPSHKCHUS B IITYIEPE:
2 p p P yuep
=
S fd+ ) 4. |'M£+Mg F =2,31* (202 + 14) / (4 * (14 -3)) + 4 * (5000 + _
= o= B 1/ 4 - ¥ z 5000)*2/ (3,142 * (202 + 14* (14 — 3)) + 7900 / 20.94MII
4l e mdes)? (m-c) wldta)ln-e) G142+ @02+14)7(14-3) ,94MTa
i Ecmu F, co3naer cxxnmaroiee HalpspKeHHe, ee CIeayeT MPHHATh paBHOW HYJIIO.
gl
HE
< g Jluct
HE E-802.00.00.00@P =3
~ Nsm) Jlucr No noxym. TTopi. Jlara




Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Venosue npounoctn: =1 £ [o])
29,94MIla < 128,9MIIa. YcinoBue NpOYHOCTH BBIIIOJTHCHO

2 2
E+ 'I'Mx + My +PEEI| =0 /12,95 + (5007 + 5000)"2/ 4,79210" + |0| / 9,48810° = 0,1476
Il I

Ecmu F, pactsruBaromas mpo1oibHast CHIIa, a P — BHYTPEHHEE N30BITOUHOE JaBlieHHE, TO F, i P ciaexyeT mpuHSITh PaBHbI-
MU HYITIO.

3 o] My +M3 |
VYcnoBue ycTOHYMBOCTH IITYLIEPA: +_[I'._T_|_+ - <10

0,1476< 1.0.YciioBue yCTOHYHUBOCTH BBITIOJIHEHO

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

IHTyuep B DN80O

UcxoaHble AaHHbIe
DeMeHT: Mryuep B DN80

Vcnosroe obo3nauenne (Metka) — IItyrep B
DJieMeHT, HECYIIUH ITyIED: Juumie simunTrdeckoe (mpasoe)
Tun sneMenTa, HeCyIIEro mrynep: JIHUIIE SIUTUNITHIECKOE

Tun wryunepa: IIpoxoasuuii ¢ HaKJIaTHBIM KOJIBIIOM

A

Matepuain HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYIETO JJIEMEHTA, S 25 MM

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 7,55mMMm
Marepuai mrymepa: 09r2C (KI1245
BHyTpennuii tuameTp mrynepa, d: 78 MM
TonmuHa cCTeHKH WITyLEpa, S 11mmMm

Cymma nmpubaBOK K TONIIMHE CTEHKHU mTylepa (BKI0Uas KOppo3uio), Cs 3 vnt

Jnuna mrrytepa, |y 136 MM

CwMmemnienue mryiepa, Ry 300Mm
VYron nmoBopora mryiepa, 9: 15°

TMony4eHHpIi yro1 HaKJIoHa mTynepa, Y. (-8,049) °

JlnuHa BHYTp. 4acTH IITYIEPA, |3: 0 MM
IIpubaBka Ha KOPPO3HIO, Csy: 0 MM
Marepuan kosbLa: oa2c

E-802.00.00.00®P

Wzm) Jluct Ne nokym. Ionmn. JHara
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

lupuna kosbIa, |y 100 MM

Tommmua KoJbla, . 14 mm
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IToB oOeyaiiku B 30HE BPE3KH IITYLEpa:
=1
PacuérHbrii JAUAMETP BBIITYKJIOTO SJIITUIITUYECKOI'O JHUILA:
D? (D?-4.H* _
Dp= T 1- 4.—4 ‘R~ =2200°/(2*550) * (1 —4* (2200- 4 * 550) * 3007/ 220(')"* = 4276Mmm
: D

Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temneparypa, T: 210 °C

PacuérHoe BHyTpeHHee n30BITOUHOE AaBjieHue, P: 2,3 Mlla
PacuéT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana rnemenma, Hecyuye2o wimyuyep
Jonyckaemble Hanpsokerus 11 Marepuana 09 2C npu temneparype T = 210 °C (paGouue ycinoBus):
[o]= 164MIla
Momyab MpoaosIbHO#M yrpyrocty npu temmeparype 21 °C:
E= 1,810 MIla

Ceolicmea mamepuana wimyyepa
Honyckaembie Hanpspkernus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):

[6]:= n*min( Rex / nr; Ry / ey Rjaewe / Ny Roronene / M) = 1*min{193,4/1,5; 440/ 2,4, - /.~ / -}= 128,9Mlla
Momyab MpoaosIbHO#M yrpyrocty npu temmeparype 21 °C:

E;= 1,810 MIla

Ceoiicmea mamepuana Konvua
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):

[0],= 164MIla
Monyis npopoiibHO# yripyroctu nipu temneparype 21C °C:

E,= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

P -I:d+2 . cs:l
4 UL B A
JomyckaeMmoe AaBiicHHE JJIs TAaTpyOKa mTyIepa:
_ 24 [oh-py (-
d+ g +e,
22,42MIla = 2,3 MIla

3aknoueHue. Y cJa0BHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbITIOJTHCHO
Pacuérnprit JAUAMETP BBIITYKJIOTO JUIMNTUYCCKOTO JHUINA!

=2,3* (78 +2*3)/(2*128,9*12,3) = 0,756 1mm

(]

= 2*%128,9*1*(11-3)/ (78 + 11 + 3) =22,42MI1a

Ik D?-4.4°
0. =— . 1_4.¥.

P =T 4 Rm2 =22007/ (2 * 550) * (1 — 4 * (2200— 4 * 556) * 3007/ 220()*2 = 4276MM
: D

E-802.00.00.00®P
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Pacuérnas TOJIIIMHA CTCHKM HECYIIETO 3JICMEHTA B MCCTC PACIIOJI0XKCHHUS LITyLEpa:

S = 15,04mm
PacuérHelii qrameTp oTBepCTHS (CMEMEHHBIH MITYIIEP HA DIUTANITHYSCKOM JHHUIIE):

d+2d-¢c,

Dy

2 = * * 12 —
[2 -Rm] (78 +2*3) /[1— (2 * 300/ 4276]*2 = 84 84mm

Pacu€THBIi THaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETIICHHUS:

dyg=2- [E—D,E]- ,lﬁp (s— ) =2*((25-7,55)/15,04 - 0.8) * (4276 * (25 — 7,5%))= 196,7 mm

Fp

T.k. dy < 0h - PacyeT ykpenJieHusi 0lHHOYHOI0 OTBEPCTHUSI OT AefiCTBUsI BHYTPEHHEr0 H30bITOYHOIO 1aBJICHHSI MPO-
BOJINTH He TpedyeTcs

Pacuer Ha npounocts mo MKD B paGouux ycaoBusix

YciaoBus HATPY/KEHUS

Pacuérnas temneparypa, T: 210 °C

PacuérHoe BHyTpeHHee H30bITOYHOE AaBieHue, P: 2,3MIla

Harpy3ku Ha mrynep (B cHcTeMe KOOPAHHAT annapara):

Jluct
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=
= 200020002909 700 70C 1000
2 ,
4 Jlonyckaemble HanpsizkeHus1 B cootBercTBUM ¢ 'OCT P 52857.-2007
= YpOBeHb PA3OUBKH - 2
§ Koaddunmenr 3anaca, yautsiBaroliui yposesp pazousku: Ky = 1,2
Mm

Ceoiicmea mamepuana 3nemenma, Hecyuyezo wimyuyep

g Homunanenble nonyckaemsle HanpspkeHus it marepuana 092C npu remneparype 210 °C

=

= (=]
2 [s]= —= = 164/1,2= 136,7MIla

& w
= Moy npopoiibHO# yripyrocti nipu temmepatype 210 °C
= E= 1,810°MIla

A«
gl o
2|

| ©
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Ceoticmea mamepuana wimyuepa

HomunanbsHele qonyckaeMbie Hanpspkenus 1 Marepuana 092C (KI1245) npu temmepatype 210 °C

E 15 24

L
Momyab MpoaoIpHO# yrpyrocty mpu temmeparype 210 °C

E;= 1,810 Mlla

1 R, R, ,
[Sh= — mmn s—;, —¢#=1/1,2*min{193,4 / 1.5; 440 / 2.4}=107,4MIIa

Ceolicmea mamepuana Koivua

Homunanenble nonyckaemsle HanpspkeHus st marepuana 092C npu remneparype 210 °C

[=],

m
Moayab NpoaoIpHO# yrpyrocty mpu temmeparype 210 °C

E,= 1,810 MIla

[s], = = 164/1,2 = 136,7MIla

Puc. 1. Koneuno-3meMeHTHAsS MOJeEJIb y3Jia BpE3KU

E-802.00.00.00®P
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Puc. 2. DKBUBaJICHTHBIC MEMOPaHHBIC HAPSHKEHUS OT COBMECTHOTO ACHCTBUS CHJI U AaBicHus, MI]a.

3aKIroYeHue:.

Jlist Hecyiero seMenTa  Ynpime = 167,2MIla < 1.5[s] = 205,5MI]a.
VYcenosue npounoctu BBITIOJIHEHO.

Jia mrynepa  CUmimm = 130,99 MIla < 1.5[s}
VYenosue npounoctu BBITIOJIHEHO.

161,1MI]a.
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Puc. 3.061mue (MeMOpaHHbIe U H3rMOHbIE) HANPSHKEHHS Ha BHENIHEH moBepxHocTd, MI]a.
3axIoveHue:

Jlis Hecymero anemenTa  YUphmax = 162,4MIla < 3[s] = 411MIla.
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VYenosue npounoctu BBITIOJIHEHO.

Hust irynepa  Owmh mee =  164,¢ MITa < 3[s]; = 322,3MI]a.
Ycnosue npounocty BBITIOJTHEHO.
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Puc. 4. O6uue (MeMOpaHHbIC U U3rHOHBIC) HATIPSDKCHHS HA BHYTpeHHEH moBepxHocTH, MI]a.
3aKIr04eHue!

Just Hecyiero 31eMeHTa  “mhmm = 219,6 MIla < 3[s] = 411MIla.
Ycenosue npounocty BBITIOJTHEHO.

Hust wrynepa  Owh mee = 172,52 MIa < 3[s]; = 322,3MI]a.
Ycenosue npounocty BBITIOJTHEHO.

Oo61ee 3aka0ueHune. Y CJIOBUS MPOYHOCTHU BBINNOJIHECHBI.
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IHTyuep I' DN8O

UcxopHble faHHbIe
DeMeHT: Ityuep I' DN80

VYcnoBHoe o603nadenune (Metka) — [rymep I
OneMeHT, HeCyIUH ITyLep: Obeuaiika HUIHHIPUYECKAS
Twum anemenra, Hecyniero wrynep: OOedaiika UIHHIPUYECKAs

Tumn mryuepa: [Ipoxomsmuii 6e3 yKperuieHus

Matepuain HECYIIEro JIeMEHTa.: o9arac
TounuHa CTEHKH HECYILETO 3JEMEHTa, S| 22 MM

CymMma npubaBOK K CTEHKE HECYILEro 3J€MEHTa, C: 3 MM

Marepuai mrymepa: 09r2C (KI1245
BHyTpennuii tuameTp mrynepa, d: 78 MM
TonmuHa cCTeHKH WITyLEpa, S 10 mm

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co 3 um

JuuHa mrynepa, |i: 150 Mm

CwMmernienue mrynepa, Ly: 325( mm
VYrou nmoBopora mryiepa, 9: 18C°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

IIpubaBKka Ha KOPPO3HIO, Csy: 0 MM
PacuérHble mapaMeTpsl pa3MelIeHHs IITyepa:
Bimxaiimuii mryuep

Jluct
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Hazpanue mrynepa: -ltynep A2 DN200

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUepa B 502 Anm

VYron f3: 139,3°
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

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

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:
Dp =D =2200mm
Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHyTpeHHEe N30bITOYHOE NaBieHue, P: 2,311 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo uimyuep
Homyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):
[o]= 164MIla
Moayab MpoaosIpHO#M yrpyrocty npu temmeparype 21 °C:
E= 1,810° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspxenus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):
[0]:= n*min( Rex/ nr; R/ Me; Revacve / Ng; Rog o / Ny) = 1*min{193,4 /1,5, 440/ 2,4; - .-/ -}= 128,9MlIla
Monyns npopoiibHO# yripyroctu npu temreparype 210 °C:
E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
P (d +2 cs:l

P UE - p

Jomyckaemoe naBieHue Ui maTpyOKa mTymepa:

=2,311* (78 +2*3)/(2*128,9 * —2,311) = 0,7598um

o] = 2'['3];"43'1 (81— cg)
+5 +o,
19,83MlIlIa = 2,311 MIla

3axiroyeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

= 2*128,9*1*(10-3)/ (78 + 10 + 3)=19,83MIla
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Ly =D =2200mm

PacuérHas TONIMKWHA CTCHKH HECYIIETO AJICMEHTA B MECTE PACIIONOKCHUSI IITYIIEPa;

S = 15,61mm

PacuérHelii mrameTtp oTBepCcTHs (OCh MITYIIEpa COBIMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTHA):
dy=d+2c. =78+2*3 = 84mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

Fp

T.x. dy < th - PacyeT ykpenJieHusi 0ANHOYHOT0 OTBEPCTHUS OT JeliCTBUsI BHYTPEHHEr0 H3GbITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

dg = 2-[2—0,8]- Dy (s- @) =2 ((22-3)/1561-0.8) * (2200 * (22 - 3) = 170,5mm

YciaoBue B3aMMHOT0 BIMSIHUSA mTyuepos
Ecmm PACCTOAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OKaNIIX IITYHEPOB YAOBJIICTBOPSCT YCIOBUIO!

b> Dy (s—0) 4D} (s-0) =(2200* (22-3)"+ (2200 * (22 - 3)° = 408,9wm

YcioBue BBIMOJHEHO - OTBepCTI/Ie CYHUTACTCHA OJUMHOYHBIM

Pac4yéT Ha NpO4YHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

PaguansHas Harpyska, Fr: (-2900 H
Oxpyxuoit Moment, Mc:  700H m
Ipononererii Moment, M : 700 H M
Kpyrsmmii Moment, My: 1000 HwM
CnasuroBast Harpyska, Fc: 2000 H

CnasuroBast Harpyska, F: 2000 H
DKBUBAJICHTHAS TONIIMHA 00eUafiKK OKOJIO HITYIepa;

§,=5-0¢ =22-3=19Mmm
Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:
D, =Dp+s+c0 =2200 +22+3 =222 mm
CpenHuil quaMeTp mTynepa:

d.=d+s;+0c, =78 +10+3 =91mm

A = e 91/ (2225 * 19§? = 0,442
C = = ,
‘\JE c '53

Paccrostame oT Kpast mTyrepa 10 BO3MOKHOTO KOHIIEHTPATOPa HANPSDKEHMI:

b, =352,4mm
Cpennuii pagnyc o0edalikv y OTBEPCTHS .

Jluct
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F, = T‘ =2225/2 =1112mm

IIpoyHoCTh OT ACHCTBUS IaBIICHHUS:

B

Te]

Venosue npounoctn: Py =1

F_ =

. =|2,311/2,808|= 0,8229

0,8229< 1.0.YcroBue MpoOYHOCTH BBHIIIOIHECHO
OceBoe pacTsruBarolee yCHUIINe, JCHCTBYOIICE Ha ITYIED:

F, =-Fg = —(-2900) 2900H

z
de
A= — =91/ (2225 * (22 — 3f =0,4426
T
~ 2 3 4+ =0,6007 + 0,952 * 0,4426 + 0,005196 * 0,442+ (-0,001406) * 0,446+ 0 _
Cl—ﬂu +ﬂl'lc+ﬂg'lc +ﬂ.3'lc +ﬂ4'lc *0,44264 —1,023

JlonyckaeMoe 0CeBO€E yCHIIME Ha ITYLEP IIPH OTCYTCTBUH HakiaaHoro konbua(A. = 0,4426)

[Fz]= [,3].(5_ .;jﬂ ~max {021 81} =164 * (22— 37 * max{1,023; 1.81}= 1,07210° H

IIpo4HOCTB OT AEUCTBHS OCEBOM HATPY3KU!

=|2900/1,0721¢°| = 0,02706

Vcnosue npounoctu: Ty =1

0,02706< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO

OKpyXKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA HA IITYIEP:
M, =MI, =700 Hwm

TIpononbHbII TPUBECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYyLEP:

<
5 My =M, = 700H m
i o= A A o A 3 A 4 =4,526 +0,06402 * 0,4426 + 0,1589 * 0,442€ (-0,02142) * 0,4426+ =
2 =gt A Fag o dagd Ay 0,001035 < 0,442 4,584
E[ JlomyckaeMbIil U3rMOAONIMI MOMEHT, ICHCTBYIOIIN Ha MITYLED B INIOCKOCTH, TIEPIICHANKYIIIPHON K OCH COCYAQ, TIPH
é OTCYTCTBUH HakJagHoro koibia (A; = 0,4426):
d
= =[] fs - c)* 'Tc'max{'::;“-g} =164 * (22 — 3§ * 91/ 4 * max{4,584; 4.9}= 660( H m
S
=
<! C3=a,:,+al-J‘L,:+ag-?L,::{+a3-J‘LE3+=514-1‘L|:4 =5,511
& JlomyckaeMbIil U3rMOAONIMI MOMEHT, ICHCTBYIOIIN Ha IITYLED B INIOCKOCTH, TIEPIICHANKYIIIPHON K OCH COCYAQ, TIPH
E OTCYTCTBUH HakJagHoro konbia (A; = 0,4426):
S _ 2 d': . — * * * . —
i [M:r]‘ [o] & -d) - max{C5; 4.9} =164+ (22-3}*91/4 * max(5,511; 4.9}= 7423H m
E IIpoYHOCTH OT MEHCTBUS U3rUOAIOIINX MOMEHTOB:
§ M 2 I :
m @y = x + ¥ =((700 / 66007 + (700 / 7423%)*? = 0,1419
LI, L
g
s VcIoBrE IPOYHOCTH: |
= 0,1419< 1.0.YcioBue MpOYHOCTHU BBHIIIOIHECHO
§ TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:
E
é[ 2
= Fq e | Fr 2 =([max(|0,8229 / 1 + 0,02706[; [0,02706[; [0,8222— 0.2 * 0,02706] =
fmax +Eg| P gh == 0.2 4[| +B5 yuo1419 2 0,8618
\, C 4 C 4 l

3 «
E
2l o Jucr

H e
£| = E-802.00.00.00®P o4
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Ecmu F, < 0,10 3HaK ©, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

2

B
C—P+¢z;|¢zl; ] +bi <1

&
I, B - -
" C

YcnoBue npoYyHOCTH: mazx [
a4

0,8618< 1.0.YcoBHe MPOYHOCTH BBIIIOJHEHO
MakcuMaIbHBIE TPOIONBHbIEC PACTATHBAIONIHE HATIPSDKEHUS B IITYIEPE:

(d+ 5] 4. 1o 4na? F =2,311% (78 + 10) / (4 * (10-3)) + 4 * (7007 + 7002 _
o=+ Ly L 2 /(3,142 (78 + 10°* (10 ~3)) 2900/ (3142 * (78 + 5 o1 (o0
4-(s - e, n-[d+sljg-(sl—csj n-ld+ 5 ) lsy - ) 10)* (10-3)) , a

Ecmu F, co3naer cxxnmarolee HalpspkeHHe, ee CIeayeT MPHHATh paBHOW HYJIIO.

Venosue npounoctn: &1 % |o);
32,01MIla < 128,9MIla. YcnoBue IpOYHOCTH BIIIOJIHECHO

frd p
[|§|]+_M}E:]M_Y+PEET| =0/19,83 + (70¢ + 700%)¥2/ 4699 + |0| / 2,410° = 0,2107
I E

Ecmu F, pactsruBaromas mpo1oisHast CHIIa, a P — BHYTPEHHEE N30BITOYHOE JaBlIeHHE, TO F, i P ciaexyeT mpuHSTh PaBHbI-
MU HYITIO.

VYcnosue ycToMUMBOCTH IITYLEPA! |p| + "'M’:: +M§ + |F“| =10
bIT B F

0,2107< 1.0.YcioBue ycTONYHUBOCTH BBITIOJIHEHO

Jluct
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IHryuep E DN80O

UcxoaHble AaHHbIe
DeMeHT: Mryuep E DN80

Vcnosroe obo3nauenue (Metka) — Itymnep E
DJieMeHT, HECYIIUH ITyIED: Juumie smmunTrdeckoe (JieBoe)
Tun sneMenTa, HeCyIIEro mrynep: JIHUIIE SIUTUNITHIECKOE

Tun wryunepa: IIpoxoasuuii ¢ HaKJIaTHBIM KOJIBIIOM

A

Matepuain HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYIETO JJIEMEHTA, S 25 MM

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 7,55mMMm
Marepuai mrymepa: 09r2C (KI1245
BHyTpennuii tuameTp mrynepa, d: 78 MM
TonmuHa cCTeHKH WITyLEpa, S 11mmMm

Cymma npubaBOK K TONIIMHE CTEHKHU MTyIepa (BKIOUas KOPPO3uio), Cs 3 vnt

Jnuna mrrytepa, |y 150 mm

CwMmemnienue mryiepa, Ry 300Mm
VYron nmoBopora mryiepa, 9: 90 °

TMony4eHHpIi yro1 HaKJIoHa mTynepa, Y. (-8,049) °

JlnuHa BHYTp. 4acTH IITYIEPA, |3: 0 MM
IIpubaBka Ha KOPPO3HIO, Csy: 0 MM
Marepuan kosbLa: oa2c

E-802.00.00.00®P
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lupuna kosbIa, |y 100 MM

Tommmua KoJbla, . 14 mm
PacuérHble mapaMeTpsl pa3MeIIeHHs ITylepa:
bimxaiimuii mryuep

Haspanwue mryrepa: Itynep XK DN50
Paccrosiiue 110 cTeHku Oimkaiiiero mryunepa, b: 392.6mu
Vron B: 90 °

Koadunmentsl npoyHOCTH CBapHBIX IIBOB!
IIpononbHeIH OB WITYLEpA!

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

¢ =1

Pacu€THblll [UaMETp BBIMYKJIOTO SJUTUNTHYECKOTO JHUIIA!

D? (D?-4.H* _
- Sl

= ) =2200%/ (2 * 550) * (1 — 4 * (2200— 4 * 556) * 3007/ 220()*2 = 4276MmMm
P 2.H ot

D

Pacuér B pabounx ycjaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 210 °C

PacuétHoe BHYTpeHHee n30bITOYHOE NaBieHue, pP: 2,3 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuyezo wimyuep
Honyckaembie Hampspkenus st Mmatepuana 09 2C npu temmneparype T = 210°C (pabouue ycnoBus):

[0]= 164MIla
Monyins npopoiibHO# yripyroctu nipu temneparype 21C °C:

E= 1,810° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspxernus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):

[a]:= n*min( Rey / nr; R/ Ng; Ruyaene / s Rogoiaem / M) = 1*min{193,4 /1,5, 440/ 2,4; - .-/ -}= 128,9MIla
Monyins npopoiibHO# yripyroctu ipu temmneparype 21C °C:

E;= 1,810° MIla

Ceéonicmea mamepudaia Kojivbua
Jonyckaemble Hanpsokerus 111 Marepuana 09 2C npu temmeparype T = 210 °C (paGouue ycinoBus):

[0],= 164MIa
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Monyis npopoiibHO# yripyrocty nipu temmneparype 21C °C:

E,= 1,810° MIla
Pacu€rHas TONIIMHA CTEHKH LITYIEpPA:

P (d +2- cs:l
2 UL oF
Homyckaemoe jaBnenue Ajis narpyoxa mrynepa:
_ 2ol (n-e)
d+a +oe,
22,42MIla = 2,3 MIla

3aknoucHue. Y cJI0BHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbITIOJTHCHO
Pacuérnbrit JAUAMETP BBIITYKJIOTO JUIMNTUYCCKOTO JHUILA!

=2,3* (78 +2*3)/(2*128,9*12,3) = 0,756 1mm

(]

= 2*1289*1*(11-3)/ (78 + 11 + 3) =22,42MIla

D? (D*-4-H* _ 4
p = aflmd < Ry =2200%/ (2 * 550) * (1 — 4 * (2200— 4 * 556) * 300?/ 220()*2 = 4276MM
2-H D4
PacuérHas TONIIMHA CTEHKH HECYIIEr0 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:
S = 15,04mm
PacuérHpiii quametp oTBepCcTHs (CMEIIEHHBIN MITYLEP HA AIUTUNITHYCCKOM JHHUIIE):
d+2d-¢c,
dp =

2 * * 1/2
_[E-Rm] =(78 +2*3)/[1— (2 * 300/ 4276]** = 84,84mMm

Dy

PacuéTHbIil TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

Fp

T.x. dy < th - PacyeT ykpenJieHHsi 0AMHOYHOI0 OTBEPCTHsI OT JefiCTBUsI BHYTPEHHEr0 H3GhITOUYHOI0 1aBJICHHS TIPO-
BOJUTH He Tpedyercs

dyg =2 [E—D,E]- p (5= 6 =2*((25-755)/15,04-0.8)* (4276 * (25 - 7,5%)= 196,  mm

PacuérHas nnvHa BHEIIHEH YyacTy mTyIepa:

lip =mjn{11; 125 fld+ 2¢, ) (51 -c, j} =min{ 150; 1.25 * (78 + 2 * 3) * (11 - 3}} = 32,£mm

OTHOIIIEHUS TOTTyCKAEMBIX HAIIPSKEHIH:
- JUTA BHEIITHEH 9acTH mTyIepa:

=k

= ﬂﬂn{l,ﬂ;-[ﬂ} =min{1.0, 128,9/16¢ = 0,786

[[Inpuna 30HBI YKpEIICHUS:

Ly=.Dyp 15— t] = (4276 * (257,55 = 273,1mm

PacuérHas mmprHa KoJbLa:

12'1: = mjn[lj; Iu'DP |8y +s-c ] = min{100; (4276 * (14 + 2t~ 7,55)}3 = 100MMm

- JJIs HAKJIaAHOTO KOJIbLia:

%z = ming L0, [U]g =min{1.0, 164 /164 =1
=1

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

lap =mj:nE13; 0.5 fd+2c. ) {55 - —u:ﬂ)] =min{0;0.5* (78 +2*3)* (11 -3 - 0§} = Omm
PacuérHas mupuHa 30HBI YKPEIIICHUS:
lP = L.;, = 273,1mMm

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHSI:

Jluct
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o, =04 ,fﬁp (5-C) =0.4*4276* (25-7,55)}2 = 109,3mm

1+11p":51—'35)'11+12p'52'12 +Hlap sz oo - ) 13
IP-IIS— cj
—d d+2- 1
1ro5 2t e M2 9 1y
1, D, ¢ 1

V = min ql;

E

=min{l; [1 + (32,4 * (11 -3) * 0,786 + 100 * 14 * 1 + 0 * (1~ 3 — 0) * 0,786) / (273,1 * (25%55))] / [1 + 0.5 * (84,84 109,3) / 273,1 + 2 * (78 +
2%3)/4276*1/1*32,4/ 273,15 1,392}

=1

2K (s- 0 o]
[p]P B D: +|Is— c?]fp"if v

=2%2*(25-7,55)* 1 * 164 * 1/[4276 + (25— 7,55) * 1= 2,667 MIIa

YciaoBre B3aHMHOI0 BJIHSIHAA mTyuepon
Ecmun PACCTOSAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OMKANIIIIX IITYLEPOB YAOBJIICTBOPSCT YCIOBUIO!

b JD; (s—d1+ JD; (5-0c) =(4276* (25— 7,55)2 + (4276 * (25 — 7,55 = 546,3mm

YcioBue He BbINOJHEHO, TPedyeTcsl pacyéT yKpelleHHi ¢ y4eTOM B3aHMHOI0 BJIUSIHUSI OTBEPCTHI.

K3 =1
14 A L B A o L R R L (O A S R LC LI &
W= un4l, bis-9
K3[E.8+ i +dp]-1{1 a2 9t 411265 g Ty
g Zh D, @ b D,  ¢f b
=
= =min{l; (1 +[(32,4* (11-3)* 0,786+ 100*14*1+0* (1~ 3— 0)*0,786+ 22,53 * (104;25) * 0,8963 + 80 * 14 * 1 + 0 * (1 4,25 —
" 0) *0,8963) /(392,6 * (25— 7,55))]) /1 * (0.8 + (84,84 + 57,06) / (2392, + 2*[(78+2*3)/4276*1/1*32,4/392 + [(48 +2*4,25)
2 /4276*1/1+%22,53/392,6 ))=1435}
=
g =1
=
- E-Kl-[:s—u:j-:p-lujj
= = W) =2%2+%(25-7,55)* 1*164/[0.5 * (4276 + 4%) + (25 -7,55) * 1] * 1 = 2,667MII
g [e; RIS e ( ) 05" ( &)+ ( )*1] a
:.[ Honyckaemoe nasienue [p] = min{ 2,667 2,667} MIla
- 2,667MIla > 2,3 MITa
% 3akiaroucHue:. Y cJI0BUe MNPOYHOCTH H yCTOfI‘IHBOCTH BbIINIOJIHEHO
= [Tnomans, HeoOXoaUMast VIS YKPEIUICHUS OTBEPCTHS:
ol
= Ap=05d, —dop) 5p =05+ (84,84-109,3) * 15,04= (-0,183710°% ) m?
E Pacnonaraemas miomanb yKperieHus OTBEPCTHSA:
5‘ Ay =1y -[sl — g - cgl-j;;l +lap 82 g2 +lgp -[:53 -0, - c51)-13 +1p -[s— Sp — c:,l
™
M =32,4* (11— 0,75613) * 0,786 + 100 * 14 * 1 + 0 * (1 3 — 0) * 0,786 + 273,1 * (25 —15,04 — 7,55)
- =0,002242+
= A, = (-0,183710°) m* < 0,002242s°
;[ 3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO
¥a]
Q
= Pacyer Ha npoynocts o MKJ B padounx ycjioBusX
3
=
3 <
{E
% g Jluct
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YcioBus HATPY/KEHUS !

Pacuérnas temneparypa, T: 210 °C

PacuérHoe BHYTpeHHEe n30bITOYHOE naBieHue, P. 2,3Mlla

Harpy3ku Ha mrynep (B cHcTeMe KOOPAHHAT annapara):

Fx, H Fy, HF,;, HM,, HmMM,, Hm |M;, H™m
200020002900 700 70C 1000

Jonyckaemble HanpsizkeHus1 B coorBercTBHU ¢ TOCT P 52857.-2007

VYpoBeHb pa3OUBKH - 2
Koaddunmenr 3anaca, yautsiBaromui yposenp pazousku: Ky = 1,2

Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep

HomunanbeHble nonyckaemsie HanpsoxkeHus aust marepuana 092C npu remneparype 210 °C
[5],

o
Moayie npopoiibHO# yripyrocti npu temmeparype 210 °C

E= 1,810’ MIla

[s] = = 164/1,2 = 136,7MIla

Ceoiicmea mamepuana wimyuyepa
HomuHanpHbie nonyckaemblie Hanpspkenust ast Matepuana 090 2C (KI1245) mpu temnepatype 210 °C

K 15 24

m
Moy npopoiibHO# yripyrocti nipu temmepatype 210 °C
Ei= 1,810°Mlla

1 . |E, E
[sh= —  min { £ —m} = 1/1,2*min{193,4 / 1.5; 440 / 2.4}=107,4MIIa

Cesoiicmea mamepuaiia Koibvua

Homunanenble nonyckaemsle HanpspkeHus st marepuana 09'2C npu remneparype 210 °C

[=],

m
Monyis npogoiibHO yrpyrocty mpu remneparype 210 °C

E,= 1,810’ MIla

[s], = — 164 /1,2 = 136,7MIla

E-802.00.00.00®P
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Puc. 1. Koneuno-a3neMeHTHAsI MOJIENb y3J1a BPE3KH

[
S
R pr=atest

o=
ENENENENLN

|
LU=l o

.

Puc. 2. DKBUBaJICHTHBIC MEMOPaHHBIC HAPSHKEHUS OT COBMECTHOTO ACHCTBUS CHJI U AaBicHus, MI]a.

3aKIr04YcHHE:

s vecymiero anementa U mue =

VYcenosue npounoctu BBITIOJIHEHO.

167,3MIla < 1.5[s] = 205,5MIla.

T mrynepa  Omlmer = 143,7MIla < 1.5[s} = 161,IMIla.
Ycnosue npounocty BBITIOJTHEHO.

Nsm) Jlucr No noxym. TTopi.
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.

Puc. 3.061mue (MeMOpaHHbIe U H3rMOHbIE) HANPSHKEHKS Ha BHENIHEHN moBepxHocTd, MI]a.
3aKIovYeHue:

st Hecyiero seMenTa  YUnphmy = 166,2 MIla < 3[s]= 411MIla.
VYcenosue npounoctu BBITIOJIHEHO.

Jia mryuepa  Oh o = 180 MITa < 3[s]; = 322,3MIla.
VYenosue npounoctu BBITIOJIHEHO.

| u
It
s gt
S pudns e s
Rt e N

.

Puc. 4.061mue (MeMOpaHHbIE U H3rMOHbIE) HANPSHKEHMS Ha BHYTPEHHEH oBepxHocTH, MI]a.
3axIoveHue:

Jlnis Hecyero seMenTa  Ughmam = 219,99 MIla < 3[s] = 411MIla.
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VYenosue npounoctu BBITIOJIHEHO.

Hust irynepa  Owh mee = 204,£ MIMa < 3[s]; = 322,3MI]a.
Ycnosue npounocty BBITIOJTHEHO.

Oo0mee 3akar049eHue. Y CJ0BHUS MPOYHOCTH BbINMOJTHEHBI.

E-802.00.00.00®P
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DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

IHTyuep P1-P5 DN8O

UcxoaHble AaHHbIe

Mryuep P1-P5 DN8O
Itynep P1

Obeuaiika HUIMHIPUYECKAS
Obeuaiika HUIMHIPUYECKAS

[Ipoxomsmuii 6e3 yKperuieHus
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Marepuan HecyIero 3JieMeHTa:

TOJ'IIIII/IHa CTCHKM HECYIIETO 3JICMECHTA, S.

CyMMa l'IpI/I6aBOK K CTCHKE HECYIEro 3JICMEHTA, C!

Marepuan mryuepa:
BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co

JuuHa mrynepa, |i:

CwMmernienue mrynepa, Ly: 5400 mm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

IIpubaBKka Ha KOPPO3HIO, Csy: 0 MM
PacuérHble mapaMeTpsl pa3MelIeHHs IITyepa:
Bimxaiimuii mryuep

09rac

22 mm

3 MM

09r2C (KI1245’
78 Mmm

11mmMm

3 MM

150Mmm
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Hazpanue mrynepa: Mrynep K DN50

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUEPa, V- 516 mm

VYrox f3: 0°
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

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

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:
Dp =D =2200mm
Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHyTpeHHee n30bITOYHOE NaBieHue, pP: 2,3 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo uwimyuyep
Homyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):
[o]= 164MIla
Moayab MpoaosIpHO#M yrpyrocty npu temmeparype 21 °C:
E= 1,810° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspxenus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):
[0]:= n*min( Rex/ nr; R/ Me; Revacve / Ng; Rog o / Ny) = 1*min{193,4 /1,5, 440/ 2,4; - .-/ -}= 128,9MlIla
Monyns npopoiibHO# yripyroctu npu temreparype 210 °C:
E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
P (d +2 cs:l

P UE - p

Jomyckaemoe naBieHue Ui maTpyOKa mTymepa:

=2,3* (78 +2*3)/(2*128,9*12,3) = 0,756 1mm

o] = 2'['3];"43'1 (81— cg)
+5 +o,
22,42MTIla = 2,3 MIla

3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

= 2*1289*1*(11-3)/ (78 + 11 + 3)=22,42MIla

E-802.00.00.00®P
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Ly =D =2200mm
PacuérHas TOJIIMHA CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIOJIOKEHHUS IITYIepa:
S = 15,54mm
Pacuéraelii qrameTtp oTBepCcTHs (OCh MITYIIEpa COBIMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTH):
dy=d+2c. =78+2*3 = 84mm
PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:
s—¢
dp=2-| —-0%| fﬁp (5- €] =2*((22—3)/ 15,54 —0.8) * (2200 * (22 — 3) = 173mm
g
T

T.x. dy < th - PacyeT ykpenJieHusi 0ANHOYHOT0 OTBEPCTHUS OT JefiCTBUsI BHYTPEHHEr0 H3GbITOUYHOI0 aBJICHHSI TIPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =mjn{11; 125 fld+ 2¢, ) (51 ¢, j} =min{ 150; 1.25* (78 + 2 * 3) * (11 - 3§} = 32,£mm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHIH:
- JUTA BHEIITHEH 9acTH mTyIepa:

=k

1= m.m.{l,[l a -[Iﬂ'} =min{l.0, 128,9/16¢ = 0,786

PacuérHas [yiMHa BHYTPEHHEH 4acTH IITYyLEepa:

13p=m.1'11E13; D.5-J[c1+2-c5:|-(53—I:E—I:ﬂ]] =min{0; 0.5* (78 +2*3) * (11-3-0Jf} = Omm

IMuprHa 30HBI YKPEIUICHUS !

Ly= f'Dp' a—cl = (2200 * (22 — 3)*? = 204,5mm

PaccrosiHie OT Hapy>KHOM MOBEPXHOCTH IITYIIEPa J0 OJIMKAMIIEro HECYIIEro KOHCTPYKTHBHOrO djieMenTa (J{Hurie smmmi-
THYEeCKOE (JIEBOE)):

s Ly = 610mm
& PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
=
3 I, =Ly =204,5um
E[ PacuérHblil TUaMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
o
= dDP =04 . 5-C) =0.4*(2200* (22- 3)}2 = 81,78MmMm
=
te]
= { +111:. (s —es) %1 +lap sz %2 Hlap sz - oo —ea ) xa
2 . lp - (S‘ '3:'
< ¥ =min il Fagr 1 1
— e
E 1405 - ':‘P+I{1. s 2.
1 Dp g 1p
%
p =min{l; [1 + (32,4 * (11 -3)* 0,786 + 0 *0 * 0 + 0 * (11— 3 — 0) * 0,786) / (204,5 * (223))] / [L + 0.5 * (84— 81,78) / 204,5 + 1 * (78 + 2 * 3) |
E 2200*1/1*32,4/204,5% 1,041}
E =1
I~
™
2 2K (s- cj-q:-[uj]
[p]P = W =2%1%(22-3)*1%164*1/[2200 + (22 — 3) * 1]= 2,808MIIa
s Dy +|Is— c:J-"i.F
=
E YciaoBue B3aMMHOI0 BJIUSIHUS IUTYIEPOB
2 Ecnu paccrosiHre Mex Iy Hapy>KHBIMHU MOBEPXHOCTSIMH OJIDKANIINX IITYIIEPOB yIOBICTBOPSET YCIOBUIO!
=
= g m
c b Dy (s=0) +,fD} (s-c) =(2200* (22-3)+ (2200 * (22 - 3 = 408,9mm
YciaoBue He BBINOJIHEHO, TPedyeTcsl pacuéT yKpenJieHUuil ¢ y4eTOM B3aMMHOT0 BJIUSHUSA OTBEPCTHI.
A <
E
% g Jluct
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=1+cu:|sj|3

K, = [1+co0)]/2 =1

r r e r r r r r r r r r r L s " L L L " " L r "
1+11p'[:51‘ CIOEL AR EWELSRL £ g 4 s§-cl-chlxs s PR R A A SO B R R € S M R &

b(s— 1)

1.

-'.F]_=ﬂ'l.'in[,

p+dp d'+2-c, ¢f lip d'+2.cf @f 1§
K3[EI.8+ L dp]ﬂ{l , Es .‘P_r.£+_'°5_ e ']
Dp g b Dy p] b

=min{l; (1 +[ (32,4*(11-3)* 0,786 +0*0*0+0* (11— 3— 0)*0,786 + 22,53 * (104,25) *0,8963 +0*0*0 + 0 * (1~ 4,25 — 0) *

0,8963) / (216 * (22— 3))]) /L * (0.8 + (84 +56,5) / (2*21¢ + 1*[(78+2*3)/2D0*1/1*32,4/21 + [(48+2*4,25)/2200*1/
2253/216] ) 0,9509}

=0,9509

] - 2K (=99 o]
05D +D1 ) +s—c)- ¥,
Honyckaemoe nasienue [p] = min{ 2,808 2,672} MIla
2,672MIla = 2,3 MIla
3axiroueHue: Y cJI0BHEe MPOYHOCTH M YCTOHYHBOCTH BBIIIOJHEHO
[nomaae, HeOOX0MUMast ISl YKPEIUICHUS] OTBEPCTHSL:

Wy =2%1%(22-3)*1*164/[0.5* (2200 + 2200} (22 —3) * 0,9509] * 0,950 = 2,672MIIa

A =05d, —dop) sp =05+ (84-81,78)* 155 = 0,172410% M2
Pacnonaraemas mromanb yKpeIruieHUs! OTBEPCTHS:

Ay =1y -[sl — g - cgl-j;;l +lap 82 g2 +lgp -[:53 -0, - c51)-13 +1p -[s— Sp — c:,l
=32,4* (11 - 0,7561 - 3)* 0,786 +00 * 0 + 0 * (11— 3 — 0) * 0,786 + 204,5 * (22 15,54 — 3)

=0,892810° m?
A, =0,172410"* m>< 0,892810° m?
3akmroueHue: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

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

PaguansHas Harpyska, Fr: (-2900 H
OxpyxHoit MomeHT, Mc:  700H m
Ipononererii Moment, M : 700 H M
Kpyrsmmit Moment, My 1000 H M
CnasuroBast Harpyska, Fc: 2000 H

CasuroBas Harpy3ka, F: 2000 H
OKBUBaJICHTHAs TOJIIMHA 00edaiiki OKOJIO MITyLepa:

g8, =50 =22-3=19Mmm

1*

Jluct
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Cpennnit ntuamerp oOeyaiiku y OTBEpCTHS:

Dy =Dp+8+C =2200 +22+3 =222 mm

Cpennwuii TuameTp MmTylepa:

d, =d+e+0c, =78 +11+3 =9ZMm

d,
Ao =——=— =02/ (2225* 19y = 0,447!

¢ 5s
PaccrosiHie OT Kpasi IITYLEPa 10 BO3MOKHOI'O KOHIIEHTPATOpa HAMPSHKEHHUIA;
b, = 216mm
Cpenuuii paanyc 006eUaiiki y OTBEPCTHS:

D,

R, = - =2225/2=1112mm

IIpouyHoCTh OT ACHCTBUS aBIICHHUS:

=|2,3/2,808| = 0,81¢

YcnoBue NpoyHOCTH! ‘i’l;. <1

0,819< 1.0.YcioBre NpOYHOCTH BBITIOITHEHO
OceBoe pacTIruBaroIee YCHUIINE, JCHCTBYOIICE Ha ITYIED:

F,=-F = —(-2900 .
2R (-2900) 2900H
d,
i = —0——= =92 / (2225 * (22 — 3 = 0,4475
. B-c
=0,6007 + 0,952 * 0,4475 + 0,005196 * 0,447 (-0,001406) * 0,4475+ 0

O =ag+ay A +ayh ragh ea, a b J000 ( ) =1,028

JlonyckaeMoe 0CeBO€E yCHIIME Ha IITYLEP IPH OTCYTCTBUH HakiaaHoro konbua(A. = 0,4475)
£ [F]= [5] (s- o)% -max {C',;1.81] =164* (22— 37 * max{1,028; 1.81}= 1,07210° H
;[ IIpoyHocTh OT AEHCTBUS OCEBOW HATPY3KHU:
[¥a}
2 F
B d, === =|2900/1,0721C°| = 0,02706
S [F.]
=

Venosue npounoctu: F, %1
= 0,02706< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
b=l OKpy’KHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA HA IITYIEP:
=
S M, =M. =700Hm
ES IIpononbHbI TPUBECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:
= My =My = 700H w
%
& o= i i 2 i 3 1 4 =4,526 + 0,06402 * 0,4475 + 0,1589 * 0,447E (-0,02142) * 0,4475+ =
£ g =gty A Ay A A AT+ 4, 5001035 % 0,4475 4585
= ; 5 ) g 3 )
< JlomyckaeMblii U3rHOarOIIUi MOMEHT, IEHCTBYIOIIMI HA IITYIEP B IVIOCKOCTH, MEPIICHAUKYJIIPHOHN K OCH COCYa, MPH
s OTCYTCTBUH HakJagHoro koibia (A¢ = 0,4475):
m

d

[Mx ]= [.j]. [5 . E]E ) Tt.max{cz; 4.9} =164 * (22 — 3§ * 92/ 4 * max{4,585; 4.9}= 667-H M
g
= 2 3 4
= C3=ﬂ.u +ﬂl'lc+ﬂg'lc +ﬂ.3'lc +ﬂ4'1.c =5,511
5 Jonyckaemblii M3rudaronuii MOMEHT, AEHCTBYIOLIMI Ha IITYIEP B INIOCKOCTH, IIEPIEHANKYIISIPHOM K OCH cocya, IpU
E[ OTCYTCTBUM HakJagHoro koibia (A; = 0,4475):
o
= [ ]_ 1 % : 1eax . . . 491=

M, |- [o] fz -c) - maz{C,; 4.0} =164+ (223§ 92/4 * max{5,511; 4.9)= 7504H m
= IIpoYHOCTH OT MEHCTBUS U3rHOAIOIINX MOMEHTOB:
gl
HE
% © Jluct

| o

i = E-802.00.00.00®P -
~ Wzm) Jluct Ne nokym. Ionmn. JHara




a 2
I Tl
&, = x + 7 =((700 / 6672% + (700 / 75049)** = 0,1404
" [[Mx ]] [[M':?]]

VYcnoBue NpoYHOCTH: Py 21

0,1404< 1.0.YcoBue MPOYHOCTH BBIIIOJHEHO
IIpoYHOCTH OT COBMECTHOTO JICHCTBUSI HATPY30K:

&
maxU—P+¢'z ; |EIJ.5|;
Cy

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

2
i_ 07.@ Y =(2[max( |0,811/29/ 1+ 0,02706]; |0,02706]; |0,819 /- 0.2 * 0,02706| =
- . z b )]%0,1404 ) 0,8576

4
]
2
]:| +hy, 21
0,8576< 1.0.YcioBue MpoOYHOCTH BBIIIOJIHECHO
MaxkcuMaibHbIC TPOI0JIbHBIC PACTATHBAOIINE HAIPSHKCHUS B IITYIEPE:

Tp

|2 | E-n.z-cpz

==l
.. 1
Cy

YcnoBue npoyHOCTH: A [

[d+ 5] 4 M2 +m2 . =2,3% (78 +11)/ (4* (11 -3)) + 4 * (70C + TOP)?/  _
H1= p Lo+ - E— 2 (3,142 * (78 + 113 * (11 —3)) + 2900 / (3,142 * (78 - 27 5SMII
4-[sy - ¢, a-(d+s)? (s - o) n-ld+ 5 ) Isp - c,) 11)* (11-3)) : a

Ecmu FZ CO34a€T CXKUMAIOLICC HAIIPAKCHUE, €€ CICAYCT IIPHUHATH paBHOﬁ HYJIIO.

Venosue npounoctn: =1 £ [,
27,58MIla < 128,9MIIa. YcioBre MPOYHOCTH BBITOJHCHO

L2 4 2
E+ ® 7 +PE_=I| =0/22,42 + (70¢ + 70092/ 5433 + [0| / 2,786.0° = 0,1822
I F

Ecnu F, pactsaruBaromas npoxoibHas cuia, a p— BHyTpeHHee U30bITOYHOE AaBjeHue, 10 F, u P cineayer NpUHATH paBHBI-
MU HYJIIO.

«
5 frrd 2

= VCII0BHE YCTOMYMBOCTH IITYIIEPA: [pl, M Myl
= . + + =10
: B R H
S 0,1822< 1.0.YcioBue yCTONYHUBOCTH BBITIOJIHEHO

S

=

=

1]

>

=

%

B

=

~

%

m

=

S

s

2]

™

m

<

[

[a]

=

S

¥a]

Q

=

=

=

o

=

3 <

°|

% g Jluct
2| 3 E-802.00.00.00®P -
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HTyvuep C1-C2 DN8O

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Mryuep C1-C2 DN8O
Ityuep C2

Oobeualika HUIMHIPUYECKAS
Obeuaiika HUIMHIPUYECKAS

[Ipoxomsmuii 6e3 yKperuieHus

Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Marepuan HecyIero 3JieMeHTa:

TOJ'IIIII/IHa CTCHKM HECYIIETO 3JICMECHTA, S.

CyMMa l'IpI/I6aBOK K CTCHKE HECYIEro 3JICMEHTA, C!

Marepuan mryuepa:
BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co

JuuHa mrynepa, |i:

CwMmernienue mrynepa, Ly: 40C mm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

IIpubaBKka Ha KOPPO3HIO, Csy: 0 MM
Pacuérnble mapaMeTpsl pa3MeIIeHHs ITylepa:
Bimxaiimuii mryuep

09rac

22 mm

3 MM

09r2C (KI1245’
78 Mmm

11mmMm

3 MM

150Mmm

Wzm) Jluct Ne nokym. Ionmn. JHara

E-802.00.00.00®P

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Hazpanue mrynepa: Mrynep 1 DN50

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUePa, V- 156 \m

VYron f3: 180 °
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

o =1
[IloB 06euaiiku B 30HE BPE3KH IITYIEpa:
¢ =1

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:
Dp =D =2200mm
Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHyTpeHHee n30bITOYHOE NaBieHue, pP: 2,3 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo uimyuep
Homyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):
[o]= 164MIla
Moayab MpoaosIpHO#M yrpyrocty npu temmeparype 21 °C:
E= 1,810° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspxenus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):
[0]:= n*min( Rex/ nr; Ron / Me; Rvacve / Ng; Rog o / Ny) = 1*min{193,4 /1,5, 440/ 2,4; - /.- 1 -}= 128,9MIla
Monyins npopoiibHO# yripyrocty nipu temneparype 21C °C:
E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
P (d +2 cs:l

P UE - p

Jomyckaemoe naBieHue Ui maTpyOKa mTymepa:

=2,3* (78 +2*3)/(2*128,9*12,3) = 0,756 1mm

o] = 2'['3];"43'1 (81— cg)
+5 +o,
22,42MTIla = 2,3 MIla

3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

= 2*1289*1*(11-3)/ (78 + 11 + 3)=22,42MIla

E-802.00.00.00®P

Wzm) Jluct Ne nokym. Ionmn. JHara
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Ly =D =2200mm
PacuérHas TOJIIMHA CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIOJIOKEHHUS IITYIepa:
S = 15,54mm
PacuérHelii qrameTtp oTBepCTHs (OCh MITYIIEpa COBMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTH):
dy=d+2c. =78+2*3 = 84mm
PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:
s—¢
dp=2-| —-0%| fﬁp (5- €] =2*((22—3)/ 15,54 —0.8) * (2200 * (22 — 3) = 173mm
g
T

T.k. dy < th - PacyeT ykpenJieHHsi 0AMHOYHOI0 OTBEPCTHUSI OT JefiCTBUSI BHYTPEHHEr0 H3GbITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =mjn{11; 125 fld+ 2¢, ) (51 ¢, j} =min{ 150; 1.25* (78 + 2 * 3) * (11 - 3§} = 32,£mm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHIH:
- JUTA BHEIITHEH 9acTH mTyIepa:

=k

1= m.m.{l,[l a -[Iﬂ'} =min{l.0, 128,9/16¢ = 0,786

PacuérHas [yiMHa BHYTPEHHEH 4acTH IITYyLEepa:

13p=m.1'11E13; D.5-J[c1+2-c5:|-(53—I:E—I:ﬂ]] =min{0; 0.5* (78 +2*3) * (11-3-0Jf} = Omm

IMuprHa 30HBI YKPEIUICHUS !

Ly= f'Dp' a—cl = (2200 * (22 — 3)*? = 204,5mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILe 3J11mI-
THYeCcKoe (IpaBoe)):

s Ly = 410mm
& PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
=
3 I, =Ly =204,5um
E[ PacuérHblil TUaMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
o
= dDP =04 . 5-C) =0.4*(2200* (22- 3)}2 = 81,78MmMm
=
te]
= { +111:. (s —es) %1 +lap sz %2 Hlap sz - oo —ea ) xa
2 . lp - (S‘ '3:'
< ¥ =min il Fagr 1 1
— e
E 1405 - ':‘P+I{1. s 2.
1 Dp g 1p
%
p =min{l; [1 + (32,4 * (11 -3)* 0,786 + 0 *0 * 0 + 0 * (11— 3 — 0) * 0,786) / (204,5 * (223))] / [L + 0.5 * (84— 81,78) / 204,5 + 1 * (78 + 2 * 3) |
E 2200*1/1*32,4/204,5% 1,041}
E =1
I~
™
2 2K (s- cj-q:-[uj]
[p]P = W =2%1%(22-3)*1%164*1/[2200 + (22 — 3) * 1]= 2,808MIIa
s Dy +|Is— c:J-"i.F
=
E YciaoBue B3aMMHOI0 BJIUSIHUS IUTYIEPOB
2 Ecnu paccrosiHre Mex Iy Hapy>KHBIMHU MOBEPXHOCTSIMH OJIDKANIINX IITYIIEPOB yIOBICTBOPSET YCIOBUIO!
=
= g m
c b Dy (s=0) +,fD} (s-c) =(2200* (22-3)+ (2200 * (22 - 3 = 408,9mm
YcaoBue He BBINOJIHEHO, TPedyeTcsl pacuéT yKpenJieHuil ¢ y4eTOM B3aMMHOI0 BJIUSTHUSA OTBEPCTHI.
A <
E
% g Jluct
HE E-802.00.00.00@P 30
~ Wzm) Jluct Ne nokym. Ionmn. JHara




=1+cu:|sj|3

K, = [1+cos(180)] /z =1
1+1{p (8] =) gf gy sy xg Yy (s —el- e g+ (- e qfy 1 s af + 1 (s el -ef) xd
hla—
1;Ir1=m 1, - [:S Cj
dp +dp d'+2-0f gf Up d'+2-0f ¢ 1f
Ky 0.3+2 dp]ﬂ-(l AL A . . 2
%, Dp 1 2 Dp 1 L

=min{l; (1 +[(32,4* (11 -3)* 0,786 +0*0*0+0* (11— 3— 0)*0,786 + 22,53 * (104;25) * 0,8963 + 0* 0 *0 + 0 * (1~ 4,25 — 0) *
0,8963) /(156 * (22— 3))]) /(L * (0.8 + (84 +56,5) / (2*15¢ + 1*[(78+2*%3)/2D0*1/1*32,4/15 + [(48+2*4,25)/2200*1/1*
22,53/156] ) =0,8779}

=0,8779

[} - 2K (=99 o]
05D +D1)+(s—c)- ¥,
Honyckaemoe nasienue [p] = min{ 2,808 2,468} MIla
2,468MIla = 2,3 MIla
3axiroueHue: Y cJI0BHEe MPOYHOCTH M YCTOHYHBOCTH BBIIIOJIHEHO
[nomaae, HeOOX0MUMast ISl YKPEIUICHUS] OTBEPCTHSL:

Wy =2%1+%(22-3)*1*164/[0.5 * (2200 + 2200} (22 —3) * 0,8779] * 0,877 = 2,468MIla

Ay =05y —dop) 5 =057 (84-81,78)* 155 = 0,172410* M°
Pacnonaraemas miomanb yKperieHus OTBEPCTHUSA:

Sy =11P '[51 — 5 - CEJ-‘;{_I +12p o +131:I -I;s3 -c, - cﬂ)-;ﬁ +11;. -[s— Sp — c]
=32,4* (11 - 0,7561 - 3)* 0,786 +00 * 0 + 0 * (11— 3 — 0) * 0,786 + 204,5 * (22 15,54 — 3)

=0,892810° m?
A, =0,172410* m?< 0,892810° m?

s 3akroueHue: Y CJ10BUE MPOYHOCTH BHIMOJTHEHO

<

St

= Pac4yéT Ha NpoO4YHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
E 52857.3-2007

=

o

=

=

S

>

=

%

B

=

~

%

m

=

S

s

3

aa} PaguansHas Harpyska, Fr: (-2900 H

o Oxpyxuoit Moment, Mc:  700H m

§ Ipononererii Moment, M : 700 H M

i Kpyrsmmii Moment, My: 1000 HwM

E CnasuroBast Harpyska, Fc: 2000 H

5 CnasuroBast Harpyska, F: 2000 H

= DKBUBAJICHTHAS TONIIMHA 00eUaiiKK OKOJIO HITYIEpa;
3 <

E

% g Jluct
HE E-802.00.00.00®P a3
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§,=5-0¢ =22-3=19Mmm
Cpennuii tuameTp 00€YaKu Y OTBEPCTHS:
D, =Dp+s+c =2200 +22+3 =222 mm
CpenHuil fuaMeTp mTynepa:

d,=d+s; +c, =78 +11+3 = 9Z MM

l=d

C
. === =02/(2225* 19} = 0,447"
‘\JE -

Paccrostame OT Kpast mTyrepa 10 BO3MOXKHOTO KOHIIEHTPATOPa HANPSHKEHMI:

b, = 156mm
Cpennuii pagnyc o0edalikv y OTBEPCTHS .

D
R, = T‘ =2225/2 =1112mmMm

IIpouyHoCTh OT ACHCTBUS ABIICHHUS

=|2,3/2,808| = 0,81¢

Ycnosue Mpo4YHOCTH! ‘I’P =1

0,819< 1.0. YcioBre NpOYHOCTH BBITIOITHEHO
OceBoe pacTruBaroIee YCHUIINE, JCHCTBYOIICE Ha ITYIEP:

F.=-F =_(- -
2R (-2900) 2900H
d':
A = —— =92/ (2225 * (22 — 3f = 0,4475
. lBc
Comag+ayh, by b, 2 hag b e, TO000T ¥ 0952704475 ¢ 0,005196 * 0,447+ (-0,001406) * 04475+ 0 _ 1 (15

«
= JloryckaeMoe 0CeBO€E yCHIIME Ha MITYLEP IPH OTCYTCTBUH HakiaaHoro konbua(A. = 0,4475)
=i
p [F.]=[o] (- c)* -max {C ;1 81] =164 * (22 37 * max{1,028; 1.81} = 1,07210° H
2 IIpo4HOCTB OT AEHCTBHS OCEBOM HATPY3KU!
=)
=
o F,
= &, = =|2900/1,0721¢°| = 0,02706
Fy
N5 Vcnosue npounoctn: F; =1
>
S 0,02706< 1.0.YcnoBue NPOYHOCTH BBIIIOJIHEHO
S OKpy’XKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA Ha IITYIEP:
B
E M, =M, =700HwMm
IIpononbHeINA NpUBEACHHBIH MOMEHT, AEUCTBYIOUINNA Ha ITYLEP:

%
o My =My, = 700H m
=
= —

X _ 2 kY 4 =4,526 +0,06402 * 0,4475 + 0,1589 * 0,447% (-0,02142) * 0,4475+ =
3 Cop=agtap-hy +ag A +ag A +ag A" 0501035 % 04475 4,585
oa JonyckaeMblii M3rubaromuii MOMEHT, AEHCTBYONIMI HA MITYIEP B INIOCKOCTH, EPIECHIANKYISIPHOM K OCH cocy/a, IpU

OTCYTCTBUH HakJagHoro koibia (A; = 0,4475):

g d
s 1, ]=[o] (-0 - == mas{C.; 4.0} =164 * (22 - 3§ * 92/ 4 * max{4,585; 4.9}= 667% H M
= 4
3 2 3 4
2 Cy=ap+a; A, +ag A T4azh T+a, k7 =5511
= o o o o o
¢ JonyckaeMblit H3rubaonuii MOMEHT, ASHCTBYOLIMI Ha IITYIEP B INIOCKOCTH, MEPIEHANKYIISIPHOI K OCH cocya, Ipu
= OTCYTCTBUH HakJiagHOro Konbia (A = 0,4475):
3 <
E
% © Jluct

] O
HE E-802.00.00.00®P a4
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[M}.]= [,3]. {5 _.;]3 [{Tf ma;;{CE; 4_9} =164 * (22 - 3F* 92 / 4 * max{5,511; 4.9}= 7504H m

IIpoYHOCTH OT MEHCTBUS U3THOAIOIINX MOMEHTOB:

2 2
M I
. = x + ki =((700 / 6672% + (700 / 75049)*2 = 0,1404
* [[Mx ]] [[Myﬂ

VYcnosue Ipo4YHOCTH: &, 21

0,1404< 1.0.YcroBue MpOYHOCTHU BBHIIIOJIHECHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

=]
I‘ELEJ{U—P+¢'E : |EIJZ|;
Cy

Ecmu F, < 0,10 3HaK @, MEHAETCS Ha MPOTHUBOIIOJIOKHBIN.

= o]
01,
Cy

2
B2 =([max( |0,819/ 1 + 0,02706[; |0,02706]; [0,819 /- 0.2 * 0,02706| =
+%y )%+0,1404 )2 0,8576

2

ai]
Vcnosue npoanocTd: || maz [_P+ Dol Ps | ] +bi =1
-

b
I, B - -
Gy

0,8576< 1.0.YcoBue MpOYHOCTH BBIIIOJHEHO
MakcumanbHbie TPOOIbHBIC PACTATUBAIOIIME HAMIPSKEHHS B IITYIEPE:

fdes) 4 yMEME F =2,3% (78 +11) / (4* (11 -3)) + 4 * (70 + 702/ _
g = P L+ - LA z (3,142 * (78 + 113 * (11 —3)) + 2900 / (3,142 * (78 - 27 58MII
dls-c) nlats) (n-c) #ld+a)lo-c) 17 @1-3) : a

Ecimm FZ CO34aCT CXKUMAIOLIEC HAIIPAKCHUE, €€ CICAYCT IIPHUHATH paBHOﬁ HYJIIO.

Venosue npounocti: 5 % |5
27,58MIla < 128,9MIIa. YcinoBue NpOYHOCTH BBIITOJIHCHO

2 2
|P| + *u'Mx + MY n [F3| =0 /22,42 + (70¢ + 70072/ 5433 + [0] / 2,7840° = 0,1822

<

&

| | o E

= Ecmu F, pactsruBaromas npo1oisHast CHIIa, a P — BHYTPEHHEE M30BITOYHOE JaBlIeHHE, TO F, i P ciaexyeT mpuHSTh PaBHbI-

) MU HYJIIO.

=
2 2

S i c el M MG

= VYcnoBue ycTOHYMBOCTH IITYLIEPA: + + =10
] F]

= 0,1822< 1.0.YciioBUE yCTOHYNBOCTH BBITIOJIHEHO

©

>

=

%

0

T

=

%

0

T

=

=

<

[se}

m

<

&

<

=

=

-

)

=

=i

=

o

=

A«

E

% g Jluct
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HTyuep 2K DN50

UcxoaHble AaHHbIe
DeMeHT: Mryuep XK DN50

VYcnosroe obo3nauenue (Metka) — IItymep XK
DJieMeHT, HECYIIUH ITyIED: Jaumie smmunTrdeckoe (JieBoe)
Tun sneMenTa, HeCyIIEro mrynep: JIHUIIE SIUTUNITHIECKOE

Tun wryunepa: IIpoxoasuuii ¢ HaKJIaTHBIM KOJIBIIOM

A

Marepuan HecyIero 3JieMeHTa:

TounyHa CTEHKH HECYLIETo 2JIEMEHTA, S!

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C:
Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TonmuHa CTCHKH MITYLEPa, S

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co

Jnuna mrrytepa, |y

CwMmemnienue mryiepa, Ry 300Mm
VYron nmoBopora mryiepa, 9: 345°

TMony4eHHpIi yro1 HaKJIoHa mTynepa, Y. (-8,049) °

JlnuHa BHYTp. 4acTH IITYIEPA, |3: 0 MM
IIpubaBka Ha KOPPO3HIO, Csy: 0 MM
Marepuan kosbLa: oa2c

o9arac
25 MM
7,55MMm

0912C GrI'OCT 1928:

48 MM
10 MM

4,25MmMm

150Mmm

Wzm) Jluct Ne nokym. Ionmn. JHara

E-802.00.00.00®P

Jluct

86




Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

lupuna kosbIa, |y 80 MM

Tommmua KoJbla, . 14 mMm
PacuérHble mapaMeTpsl pa3MeIIeHHs ITylepa:
bimxaiimuii mryuep

Haspanwue mryrepa: Itynep E DN80O
Paccrosiiue 110 cTeHku Oimkaiiiero mryunepa, b: 392.6mu
Vron B: 90 °

Koaddunmentsl npoyHOCTH CBapHBIX IIBOB!
IIpononbHeIH OB WITYLEpA!

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

¢ =1

Pacu€THblll [UaMETp BBIMYKJIOTO SJUTUNTHYECKOTO JHUIIA!

D? (D?-4.H* _
- Sl

= ) =2200%/ (2 * 550) * (1 — 4 * (2200— 4 * 556) * 3007/ 220()*2 = 4276MmMm
P 2.H ot

D

Pacuért B pabounx ycjaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 210 °C

PacuétHoe BHYTpeHHee n30bITOYHOE NaBieHue, pP: 2,3 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuyezo wimyuep
Honyckaembie Hanpspkenus st Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):

[0]= 164MIla
Monyins npopoiibHO# yripyroctu nipu temneparype 21C °C:

E= 1,810° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspxernust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 21( °C (paboumne yciaoBus):

[0],= 147MIla
Monyins npopoiibHO# yripyroctu ipu temmneparype 21C °C:

E;= 1,810° MIla

Ceéonicmea mamepudaia Kojivbua
Jonyckaemble Hanpsokerus 111 Marepuana 09 2C npu temmeparype T = 210 °C (paGouue ycinoBus):

[0],= 164MIa

Jluct
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Monyis npopoiibHO# yripyrocty nipu temmneparype 21C °C:

E,= 1,810° MIla
Pacu€rHas TONIIMHA CTEHKH LITYIEpPA:

P (d +2- cs:l
2 UL oF
Homyckaemoe jaBnenue Ajis narpyoxa mrynepa:
_ 2ol (n-e)
d+a +oe,
27,16MIla = 2,3 MIla

3aknoucHue. Y cJI0BHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbITIOJTHCHO
Pacuérnbrit JAUAMETP BBIITYKJIOTO JUIMNTUYCCKOTO JHUILA!

=2,3* (48 + 2*4,25)/ (2 * 147 * 1- 2,3) = 0,4455um

(]

= 2*147*1* (10— 4,25)/ (48 + 10 + 4,25)=27,16MIla

D? (D*-4-H* _ 4
p = aflmd < Ry =2200%/ (2 * 550) * (1 — 4 * (2200— 4 * 556) * 300?/ 220()*2 = 4276MM
2-H D4
PacuérHas TONIIMHA CTEHKH HECYIIEr0 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:
S = 15,04mm
PacuérHpiii quametp oTBepCcTHs (CMEIIEHHBIN MITYLEP HA AIUTUNITHYCCKOM JHHUIIE):
d+2d-¢c,
dp =

=(48 + 2 * 4,25) / [1- (2 * 300 / 4276]** = 57,06MM

PacuéTHbIil TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:
§-¢
dp=2-| —-03| jDp (5- ) =2*((25-7,55)/1504-0.8) * (4276 * (25 - 7,5%))= 196,71 MM
®p
T.x. dy < th - PacyeT ykpenJieHHsi 0AMHOYHOI0 OTBEPCTHsI OT JefiCTBUsI BHYTPEHHEr0 H3GhITOUYHOI0 1aBJICHHS TIPO-
BOJUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YyacTy mTyIepa:

lip =mjn{11; 125 fld+ 2¢, ) (51 -c, j} = min{ 150; 1.25 * (48 + 2 * 4,25) * (10 — 4,25} = 22,5{ mMm

OTHOIIIEHUS TOTTyCKAEMBIX HAIIPSKEHIH:
- JUTA BHEIITHEH 9acTH mTyIepa:

1= m{l,n ; %} =min{1.0, 147 / 164 = 0,8963

[[Inpuna 30HBI YKpEIICHUS:

Ly=.Dyp 15— t] = (4276 * (257,55 = 273,1mm

PacuérHas mmprHa KoJbLa:

12'1: = mjn[lj; Iu'DP |8y +s-c ] = min{80; (4276 * (14 + 25— 7,55)}3 = 80mMm

- JJIs HAKJIaAHOTO KOJIbLia:

%z = ming L0, [U]g =min{1.0, 164 /164 =1
=1

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

lyp = mj:nEl3; 0.5 fd+2c. ) {55 - —c:ﬂ)] =min{ 0; 0.5 * (48 + 2 * 4,25) * (10 - 4,25 -} = Owmm
PacuérHas muprHa 30HbI YKpPEIUICHUS
lP = L.;, = 273,1mMm

PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHSI:

Jluct
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o, =04 ,fﬁp (5-C) =0.4*4276* (25-7,55)}2 = 109,3mm

1+11p":51—'35)'11+12p'52'12 +Hlap sz oo - ) 13
IP-IIS— cj
d+2-c; g ly

V = min ql;

E

—d
14052 T+,
1p Dp % 1

=min{l; [1 + (22,53 * (10 —4,25) * 0,8963 + 80 * 14 * 1 + 0 * (1~ 4,25 — 0) * 0,8963) / (273,1 * (25%55))] / [1 + 0.5 * (57,06 109,3) / 273,1 + 2
* (48 +2*4,25) [ 4276 * 1/ 1 * 22,53 / 273,= 1,389}

=1

2K (s- 0 o]
[p]P B D: +|Is— c?]fp"if v

=2%2*(25-7,55)* 1 * 164 * 1/[4276 + (25— 7,55) * 1= 2,667 MIIa

YciaoBre B3aHMHOI0 BJIHSIHAA mTyuepon
Ecmun PACCTOSAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OMKANIIIIX IITYLEPOB YAOBJIICTBOPSCT YCIOBUIO!

b JD; (s—d1+ JD; (5-0c) =(4276* (25— 7,55)2 + (4276 * (25 — 7,55 = 546,3mm

YcioBue He BbINOJHEHO, TPedyeTcsl pacyéT yKpelleHHi ¢ y4eTOM B3aHMHOI0 BJIUSIHUSI OTBEPCTHI.

K3 =1
+1{P-(si— CIOEL AR EWELSRL £ g 4 Iisg -l —chlnd s PR R A A SO B R R € S M R &
b-s—1)

p+dp d'+2-c, ¢f lip d'+2.cf @f 1§
K3[EI.8+ P2 :P]+K1[ ST B N e . .

W1 - mingl;

g Dp ¢ b Dy ¢f b,
=
S =min{1; (1 +[ (22,53 * (10 4,25) *0,8963 + 80 * 14 * 1 + 0 * (1~ 4,25 — 0)*0,8963 + 32,4 * (113) * 0,786 + 100 * 14 * 1 + 0 * (1+ 3 —
2 0) *0,786) /(392,6 * (25— 7,55))]) / L * (0.8 + (57,06 + 84,84) / (2*392, + 2*[(48+2*4,25)/4276*1/1*22,53/39. + [(78+2*3)
= [4276*1/1*32,4/392,€ ))=1,435}
= _
é =1

. 2K -[:s—u:j-:p-[uj]
5 = L ‘W1 =2%2%(25-7,55)*1*164/[0.5* (4276 + 4 + (25-7,55) * 1] * 1 =
g [ek ER cTFe e (25-7,55) [05* (4276 + 47) + (25 -7.55)* 1] * 1 = 2,667MTTa
<! JHonyckaemoe nasnenwre [p] = min{ 2,667 2,667}MIla
. 2,667MIla > 2,3 MIla
E 3aximodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

ITnomanp, HeoOXoMUMAasT AJIsT YKPETICHUS] OTBEPCTHSI:

ol
j Ap=05[d, —dyp ) 8. =05* (57,06- 109,3) * 15,04= (-0,392610° ) w2
E Pacnonaraemas Iomanab yKperuiCeHus OTBepCTI/Iﬂ:
§ Ay =lp -l -sp-e) ity s g2ty oo -cal xatly fs-sp -
- 222,53 * (10 — 0,4455 4,25) * 0,8963 + 80 * 14 * 1 + 0 * (1 4,25 — 0) * 0,8963 + 273,1 * (25 —15,047%:55
< = 0,001885+°
§ A, = (-0,392610° ) m® < 0,0018854>
= 3akiaroucHue:. Y cI0BHe MNPOYHOCTHU BBINNOJITHEHO
¥a]
Q
E[ Pacuer Ha npouHocTh M0 MK3J B padounx ycjoBUsX
o
=
3 <
E
% g Jluct
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YciaoBus HATPYKEHUS !

Pacuérnas temneparypa, T: 210 °C

PacuérHoe BHYTpeHHEe n30bITOYHOE naBieHue, P. 2,3Mlla

Fx, H Fy, H F, HM,, HmMM,, Hm |M;, H™m
110011001500 200 20C 300

Jlonmyckaemble HanpsizkeHus1 B cooTBeTcTBUM ¢ [OCT P 52857.-2007

VYpoBeHb pa3OUBKH - 2
Koaddunmenr 3anaca, yautsiBaroiui yposesp pazousku: Ky = 1,2

Ceoiicmea mamepuana ynemenma, Hecyuye2o wimyuep
HomunanbeHble fonyckaembie HanpsoxeHus st marepuana 09 2C npu remneparype 210 °C

[=],

[s] = = 164/1,2 = 136,7MIla

I
Monyis npogoiibHO# ynpyrocty mpu remneparype 210 °C
E= 1,810’ MIla

Ceolicmea mamepuana wimyuepa
HomunanbHbie qonyckaemsie HanpsokeHus At marepuana 092C GrI'OCT 19281npu temmneparype 210 °C

[o],

m
Mozayins npooiibHO# yripyroctu npu temmeparype 210 °C:

E;= 1,810° MIla

= 147/1,2 = 122 ,5MIla

[sh =

Ceoiicmea mamepuana Koavua
Homunanenble nonyckaemsle HanpspxkeHus it marepuana 09'2C npu remneparype 210 °C

[=],

m
Moy npopoiibHO# yripyrocti nipu temmeparype 210 °C

[s], = = 164/1,2 = 136,7MIla

E-802.00.00.00®P
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E,= 1,810 Mlla

Puc. 1. KoneuHo-3meMeHTHAsI MOJIENb y3J1a BPE3KH
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Puc. 2. DxBuBalieHTHBIC MEMOpaHHBIC HATIPSHKSHUS OT COBMECTHOTO JACUCTBUS CUJI U aaBieHus, MI]a.
o 3aKinoueHue:!
&
= Jlns Hecymiero sneMenTa Oplme: = 167 MITa < 1.5[s] = 205,5MIIa.
i Ycnosue npounocty BBITIOJTHEHO.
Q
E Jia mrynepa  Omimz = 173,5MIla < 1.5[s} = 184,3MIla.
=
é VYcnosue npounoctu BBITIOJIHEHO.
3 <
°|
% g Jluct
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Puc. 3.061mue (MeMOpaHHbIe U H3rMOHbIE) HANPSHKEHKS Ha BHENIHEHN moBepxHocTd, MI]a.
3aKIovYeHue:

Jnst vecyiero sneMenTa  Yghmw = 167,3Mlla < 3[s]= 411MIla.
VYcenosue npounoctu BBITIOJIHEHO.

Just mirynepa  Tmh mm = 232,1 MIla < 3[s; = 368,7MIla.
VYenosue npounoctu BBITIOJIHEHO.
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Puc. 4.061mue (MeMOpaHHbIE U H3rMOHbIE) HANPSHKEHMS Ha BHYTPEHHEH oBepxHocTH, MIla.
3axIoveHue:

Jnst Hecyiero anemMeHTa  Upghma = 219,5MIla < 3[s] = 411MIla.

E-802.00.00.00®P
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VYenosue npounoctu BBITIOJIHEHO.

Hust irynepa  Owmh mee =  261,2 MITa < 3[s]; = 368,7MlI]a.
Ycnosue npounocty BBITIOJTHEHO.

Oo0mee 3akar049eHue. Y CJ0BHS MPOYHOCTH BbINMOJTHEHBI.

E-802.00.00.00®P
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IHTyuep U DN50

UcxopHble faHHbIe
DeMeHT: Itynep 1 DN50

VYcnoBHoe o603nauenne (metka) — Llryep U
OneMeHT, HeCyIUH ITyLep: Obeuaiika HUIHHIPUYECKAS
Twum anemenra, Hecyniero wrynep: OOedaiika UIHHIPUYECKAs

Tumn mryuepa: [Ipoxomsmuii 6e3 yKperuieHus

Matepuain HECYIIEro JIeMEHTa.: o9arac

TounuyHa CTEHKH HECYILEro IEMEHTa, S: 22 Mm

CymMma npubaBOK K CTEHKE HECYILEro 3J€MEHTa, C: 3 MM

Martepuan mrymepa. 09r2C GrI'OCT 1928:
BHyTpennuii tuameTp mrynepa, d: 48 Mmm

TonmuHa cCTeHKH WITyLEpa, S 10 mm

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co 4251

JuuHa mrynepa, |i: 150 mMm

CwMmernienue mrynepa, Ly: 16C mm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

IIpubaBKka Ha KOPPO3HIO, Csy: 0 MM
Pacuérnble mapaMeTpsl pa3MeIIeHHs ITylepa:
Bimxaiimuii mryuep

Jluct
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Hazpanue mrynepa: Mrynep C1-C2 DN8O

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUePa, V- 156 \m

VYrox f3: 0°
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

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

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:
Dp =D =2200mm
Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHyTpeHHee n30bITOYHOE NaBieHue, pP: 2,3 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo wimyuep

Homyckaembie Hanpspkenus 1t Mmatepuana 09 2C npu temmneparype T = 210°C (pabouue ycnoBus):

[0]= 164MIla
Moayab MpoaosIpHO#M yrpyrocty npu temmeparype 21 °C:

E= 1,810° MIla

Ceoiicmea mamepuana wimyyepa

Honyckaembie Hanpspxernust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 21( °C (paboumne yciaoBus):

[0],= 147MIla
Monyins npopoiibHO# yripyrocty nipu temneparype 21C °C:

E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B (d +2. cs:l
=
2 UE M- P
JlomyckaeMoe naBieHue ISl maTpyoKka mrynepa:

=2,3* (48 + 2*4,25)/ (2 * 147 * 1~ 2,3) = 0,4455um

o] = 2'['3];"43'1 (81— cg)
+5 +o,
27,16MIla = 2,3 MIla

3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

= 2*147*1* (10— 4,25)/ (48 + 10 + 4,25)=27,16MIla

E-802.00.00.00®P
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Ly =D =2200mm
PacuérHas TONIIMHA CTEHKH HECYIIEr0 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:
S = 15,54mm
PacuérHslil tuaMeTp oTBepCTHs (OCh MITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dy =d+2dc. =48+2%425 =56, mm
PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:
5—C
dp=2-| —-0,8| fﬁp (8- ¢) =2*((22-3)/1554-0.8)* (2200 * (22 - 3)) = 173mm
5
P

T.x. dy < th - PacyeT ykpenJieHusi 0ANHOYHOT0 OTBEPCTHUS OT JeliCTBUsI BHYTPEHHEr0 H3GbITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =mjn{11; 125 fld+ 2¢, ) (51 ¢, j} = min{ 150; 1.25 * (48 + 2 * 4,25) * (10 — 4,25} = 22,5{ mMm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHIH:
- JUTA BHEIITHEH 9acTH mTyIepa:

1 = ﬂﬁ.tl{l,ﬂ : LET—]IJ} =min{1.0, 147 / 164 = 0,8963

PacuérHas [yiMHa BHYTPEHHEH 4acTH IITYyLEepa:

lap = mhg; 0.5 f{d+ 20 ) fa5 -t —cﬂj] = min{ 0; 0.5 * (48 + 2 * 4,25) * (10 - 4,25 -} = Omm

IMuprHa 30HBI YKPEIUICHUS !

Ly= f'Dp' a—cl = (2200 * (22 — 3)*? = 204,5mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nIn-
THYeCcKoe (IpaBoe)):

s Ly =186mm
& k
g PacuerHas mmpuHa 30HBI YKPETUICHUSI AJIsl OTBEPCTHH, YIAJICHHBIX OT APYTUX KOHCTPYKTHBHBIX 3JeMeHTOB (JIHuIe 311-
E auntuyeckoe (mpaeoe)) Ha paccrosiHue Ly < Ly
[&]
= = -
£ I, =Ly =186mm
é PacuérHblil TMaMeTp oTBepCTHsL, He TPEOYIOIIEro JOMOIHUTEIBHOTO YKPETUICHHS:
dDP =04. P 5-C) =0.4*(2200* (22- 3)}2 = 81,78MmMm
=
tS)
>
=
g { +111:. (s —es) %1 +lap sz %2 Hlap sz - oo —ea ) xa
2 Vo min 31 Ip -[s- ¢
= it 41,
=~ ’ —d d+7-c 1,
— (4052 L ¥
= 1p Dp P g
o
= =min{1; [1 + (22,53 * (10 —4,25) * 0,8963 + 0 * 0 * 0 + 0 * (1(~ 4,25 — 0) * 0,8963) / (186 * (223))] / [1 + 0.5 * (56,5— 81,78) / 186 + 1 * (48 + 2
S *4,25)/2200*1/1*22,53 /1863 1,104}
E =1
2]
2K (s-)qlo

s [p]P= 1 [ ]-U =2*1*%(22-3)*1*164*1/[2200 + (22 — 3) * 1]= 2,808MIla
= Dy +|Is— c:J-"i.F
=
[¥a)
2 YcaoBne B3aHMHOI0 BJIMSHAS IITYHEPOB
= Ecnu paccrosiHue MexXy Hapy>KHBIMH TIOBEPXHOCTSIMH ONMKaHIINX IITYLEPOB YAOBIETBOPSET YCIOBHIO:
o
s b D, (s—c) +,D} (s-c) =(2200* (22-3)2+ (2200 * (22 - 3 = 408,9mm
= YcioBue He BBINOJHEHO, TPedyeTcsl pacyéT yKpenjieHHi ¢ y4eTOM B3aMMHOT0 BJIUSIHUSI OTBEPCTHI.
Hl <
E
2l o Jucr

q O
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=1+cu:|sj|3

K, = [1+co(0)]/2 =1
+1{P-(5i-'3;)-1i+1§p'55-15 +1g (8 el eh ) mg H (s - o) w15 sh mg L (s -l —ef) g
; b-(s-¢
V1 = minaql, Sl
dp +df d'+2-cf gt lp 47420 o 1§
K3[0.3+ 2 dl’]+K1 Rl B e P L S A T
. DP L] h DP L) h

=min{l; (1 +[ (22,53 * (10 4,25) *0,8963 +0*0*0 + 0 * (1 4,25— 0)*0,8963 +  32,4* (113}*0,786+0*0*0+0* (11— 3— 0) *
0,786) / (156 * (22 - 3))])/ (L * (0.8 + (56,5 + 84) / (2 * 15¢ + 1*[(48+2*4,25)/2200*1/1*22,53/15 + [(78+2*3)/2200*1/1*
32,4/156] ))=0,8779}

=0,8779

o] = 2K, (s- D¢ 5]
0.5-|Df +Dp)+(s—c)- ¥,
JHonyckaemoe nasnenre [p] = min{ 2,808 2,468} MIla
2,468MIla = 2,3 MIla
3axmodenne; YcJa0BHE NPOYHOCTH H YCTOHYMBOCTH BBHINOJHEHO
ITnomaas, HeoOX0MMMast IS YKPEIJIEHUS OTBEPCTHS:

‘W] =2*1*(22-3)*1*164/[0.5* (2200 + 2200} (22 —3) * 0,8779] * 0,877' = 2,468MIIa

Ar=05[d, —dyp) 5. =05%(565-81,78) * 15,54= (-0,196410% ) M

PacnonaraeMaa Iomanab yKperuiCeHus OTBepCTI/Iﬂ:

fy =1y -[51 — &g, ~ E;J'Il +lap 83 % tlgp -I:s; -, - 551]-13 +1p -[5— Bp ~ G_I
=22,53 * (10 — 0,4455 - 4,25)0,8963 + 0 * 0 * 0 + 0 * (1C- 4,25 — 0) * 0,8963 + 186 * (22 —15,54 — 3)
=0,751510° m?

g A, = (-0,196410°) M*< 0,751510° m?
‘;[ 3akmrodeHne: Y cJ0BUe MPOYHOCTH BbITIOJHEHO
[¥a}
‘E’ Pac4yéT Ha NnpoO4YHOCTb OT BO34EeUCTBUA BHELUHUX Harpy3ok no FOCT P
5 52857.3-2007
=
=
S
>
=
%
0
=
=
%
0
o
=
=
3
m
PanunanpHas Harpyska, Fr: (-1500 H
«
§ OxpyxHoit MomeHT, Mc:  200H m
i [Ipononbueiii Moment, M : 200 Hwm
Q
E[ Kpyrsamuit moment, M: 300 Hwm
é CasuroBas Harpyska, Fc: 1100 H
CasuroBas Harpyska, F: 1100 H
=
qHl <
o .
=] ©
=] —
=z, g Jluct
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OKBUBaJICHTHAs TOJNIIMHA 00eYaiiki OKOJIO MITyLepa:
s, =s-¢ =22-3 =19MmMm

Cpennuit nuamerp oOeyaiik y OTBEpCTHS:
D, =Dy +8+0 =2200 +22 +3 = 2225 MM

CpenHuil fuaMeTp mTynepa:

d, =d+s;+c, =48 +10+4,25 = 62,25mMm

i,
A, =—— =62,25/(2225* 19§ = 0,3028

¢ 55
Paccrosuue ot Kpas mTtynepa 10 BO3MOKHOI'0 KOHIICHTpATOpa HaHpﬂX(CHHﬁ:
by = 156Mm
Cpennuii paguyc oGeyaiiku y OTBepCTHSL:

D,

R, = - =2225/2 = 1112mm

IIpouHoCTh OT AEHCTBUS aBIICHHUS

=[2,311/2,808|= 0,8229

Yenosue npounocrn: P =1

0,8229< 1.0.¥YcoBue MPOYHOCTH BBIIIOJHEHO
OceBoe pacTAruBarollee ycuiue, AeHCTBYIIee Ha MTYIep:

F, =-F = —(-1500 -
=R (+4500) 1500H
d
Ay = — =62,25 / (2225 * (22 — 3 =0,3028
clE-C
=0,6007 + 0,952 * 0,3028 + 0,005196 * 0,3G2+ (-0,001406) * 0,3028+ 0
] 3 4 ) ) ) ) ) ) ) —

g Cr=ap+ap -, +a; A “4ag-A " +a, -, *0,3028 =0,8894
‘;[ Homyckaemoe oceBoe yCHITHE Ha WITYLEep NPU OTCYTCTBUH HakiIaaHoro kombua(A, = 0,3028)
§ [Fz] = [.3]. (s- .;jﬂ ~max {3181} =164 * (22 3F * max{0,8894; 1.81}= 1,07210° H
E[ IIpoyHoCTh OT AEHCTBUS OCEBOW HATPY3KHU:
o
= F,

F_ = =|1500/1,0721¢°| = 0,01400

T [ ] ' )

s &
1]
EE VYcnoBue npounoctu: ;=1
< 0,01400< 1.0.YcinoBre MPOYHOCTH BHITIOJIHEHO
& OxpyXHOI IpUBEICHHBII MOMEHT, JEHCTBYIOIUI Ha IITYLEP:
T
~ M, =Kk, =200HwMm
<! IIpononbHeINA NpUBEACHHBIH MOMEHT, ASUCTBYIOUINNA Ha ITYLEP:
g M, =Dy = 200H m
=
= a 3 4 =4,526 +0,06402 * 0,3028 + 0,1589 * 0,3028 (-0,02142) * 0,3028+ =
g C2=&D+&1-l(+&2-lc +&3-lc +&4-1c 0,001035*013028 4,56

Jonyckaemblii M3rudaronii MOMEHT, AEHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IIEPIECHINKYIISIPHOM K OCH cocya, IpU
< OTCYTCTBUH HakJagHoro konbia (A = 0,3028):
&
<

d

= M, ]=[o] ¢ of® == masf,; 1.0 =164 * (22 — 3§ * 62,25 / 4 * max{4,56; 4.9)= 4515 H m
" 4
=
E C3=a,:,+al-l‘l,':+az-1‘l,,:2+a3-1‘l,,:3+a4-3‘l,,:4 =5,6
é JlomyckaeMblii I3THOAIOINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B IUIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, pH

OTCYTCTBUH HakJIamgHOro Kosbua (A = 0,3028):
A <
E
% © Jluct

] O
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b, ]- [ -9 E{T‘ ra{C 4, 4.9) =164 % (22— 3§ 62,25/ 4 * max(5.6; 4.9}= 5160H M

IIpoYHOCTH OT MEHCTBUS U3THUOAIOIINX MOMEHTOB:

1 p
I I
By = || =((200 / 45152 + (200 / 516092 = 0,05886
b [M,{ ] [M}, ]

VcioBre IpOYHOCTH: Py, =1

0,05886< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY3O0K:

o[22 0.} ol 22

Ecmu F, < 0,10 3HaK @, MeHsA€TCS Ha NPOTUBOIOIOKHBIH.

)]%+0,05886 )2 0,839

2
]] +&f <1
I b =
0,839< 1.0.YcioBre NpOYHOCTH BBITIOJTHEHO
MakcumanbHbie TPOOIbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

2
5 =([max(|0,8229 / 1+ 0,01400]; |0,01400]; [0,8222— 0.2 * 0,01400] =
P _nza ||| +o

>

YcnoBue npoYyHoOCTH: man [

b b
- o Y A, -
Cy Ty

4. 2 +n? =2,311* (48 + 10) / (4 * (10 -4,25)) + 4 * (20¢ + -
o= p-[d+sy) + \(7? + Fa 200/ (3,142 * (48 + 10)* (10~ 4,25)) + 1500/, o 10
dla-e) wldes) (-] wldts) oo G142 @8+10) 10425 | '

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

Venoue npounoctr: 4 £ =
25,88MIla < 147MIla. YcioBue MpoOYHOCTH BBIIIOIHCHO

o] , oM < MG FFI 2 4 2002
=0/ 27,16 + (20% + 20092/ 1713 + [0] / 1,420° = 0,1651

"

«

&

= Ecmu F, pactsruBaroinas mpooiibHasi CHIIa, a P — BHYTPECHHEE U30BITOYHOE JaBlicHHE, TO F, 1 P ciaeayer NpuHsTh PaBHbI-

= MH HYIIIO.

g

E . ﬁlu' + M3 p:

= YcnoBue yCTOMYUBOCTH MITYIEPA:

= ok

0,1651< 1.0.YcnoBue yCToﬁqHBocm BBIIOJIHCHO

=

1]

>

=

%

@

T

~

%

@

T

=

=

3

™

m

«

&

<

=

=

¥a]

Q

=

=

=

o

=

A <

E

% © Jluct
] O
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

HItvuep K DN50

UcxopHble faHHbIe
DeMeHT: Itynep K DN50

VYcnosHoe o603nadenue (Metka) — Ilrymep K
OneMeHT, HeCyIUH ITyLep: Obeuaiika HUIMHIPUYECKAS
Twum anemenra, Hecyniero wrynep: OOedaiika UIHHIPUYECKAs

Tumn mryuepa: [Ipoxomsmuii 6e3 yKperuieHus

Matepuain HECYIIEro JIeMEHTa.: o9arac

TounuHa CTEHKH HECYILETO 3JEMEHTa, S| 22 MM

CymMma npubaBOK K CTEHKE HECYILEro 3J€MEHTa, C: 3 MM

Martepuan mrymepa. 09r2C GrI'OCT 1928:
BHyTpennuii tuameTp mrynepa, d: 48 Mmm

TonmuHa cCTeHKH WITyLEpa, S 10 mm

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co 4251

JuuHa mrynepa, |i: 150 mMm

CwMmernienue mrynepa, Ly: 5700 mm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

IIpubaBKka Ha KOPPO3HIO, Csy: 0 MM
Pacuérnble mapaMeTpsl pa3MeIIeHHs ITylepa:
Bimxaiimuii mryuep

Jluct

19810.4
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

Hazpanue mrynepa: Mryuep P1-P5 DN8O

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUEPa, V- 516 mm

VYron f3: 180 °
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

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

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:

Dp =D =2200mm

Pacuér B pado4ux ycaoBusix

YcioBus HATPYKEHUS

Pacuérnas temmnieparypa, T: 210 °C

PacuétHoe BHyTpeHHee n30bITOYHOE NaBieHue, pP: 2,3 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo wimyuyep
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):

[o]= 164MIla
Momyab MpoaosIbHO# yrpyrocty npu temmeparype 21C °C:

E= 1,810° MIla

Ceoilicmea mamepuana wimyuepa
Honyckaembie Hanpspkenust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 21( °C (paboumne yciaoBus):

[0],= 147MIla
Monyis npopoiibHO# yripyrocty nipu temneparype 21C °C:

E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYEpPA:

P (d +2- cs:l
2 UL oF
Homyckaemoe jaBnenue Ajis narpyoxa mrynepa:
_ 2ol (n-e)
d+a +oe,
27,16MIla = 2,3 MIla

3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

=2,3* (48 + 2*4,25)/ (2 * 147 * 1~ 2,3) = 0,4455um

(]

= 2% 147 *1* (10— 4,25) / (48 + 10 + 4,25)=27,16MIla

Jluct
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Ly =D =2200mm
PacuérHas TONIIMHA CTEHKH HECYIIEr0 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:
S = 15,54mm
PacuérHslil tuaMeTp oTBepCTHs (OCh MITYLEPA COBIANAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dy =d+2dc. =48+2%425 =56, mm
PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:
5—C
dp=2-| —-0,8| fﬁp (8- ¢) =2*((22-3)/1554-0.8)* (2200 * (22 - 3)) = 173mm
5
P

T.x. dy < th - PacyeT ykpenJieHusi 0ANHOYHOT0 OTBEPCTHUS OT JeliCTBUsI BHYTPEHHEr0 H3GbITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =mjn{11; 125 fld+ 2¢, ) (51 ¢, j} = min{ 150; 1.25 * (48 + 2 * 4,25) * (10 — 4,25} = 22,5{ mMm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHIH:
- JUTA BHEIITHEH 9acTH mTyIepa:

1 = ﬂﬁ.tl{l,ﬂ : LET—]IJ} =min{1.0, 147 / 164 = 0,8963

PacuérHas [uimHa BHYTPEHHEH 4acTH IITyLepa:

lap = mhg; 0.5 f{d+ 20 ) fa5 -t —cﬂj] = min{ 0; 0.5 * (48 + 2 * 4,25) * (10 - 4,25 -} = Omm

IMuprHa 30HBI YKPEIUICHUS !

Ly= f'Dp' a—cl = (2200 * (22 — 3)*? = 204,5mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nIn-
THYEeCKOE (JIEBOE)):

s Ly = 326mm
& PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
=
§ I, =Ly =204,5um
E[ PacuérHblil TUaMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
o
= dDP =04 . 5-C) =0.4*(2200* (22- 3)}2 = 81,78MmMm
=
te]
= { +111:. (s —es) %1 +lap sz %2 Hlap sz - oo —ea ) xa
2 . lp - (S‘ '3:'
< ¥ =min il Fagr 1 1
— e
E 1405 - ':‘P+I{1. s 2.
1 Dp g 1p
%
p =min{1; [1 + (22,53 * (10 —4,25) * 0,8963 + 0 * 0 * 0 + 0 * (1(— 4,25 — 0) * 0,8963) / (204,5 * (223))] / [L + 0.5 * (56,5— 81,78) / 204,5 + 1 * (48
E +2*4,25)/2200*1/1*2253/204,5 1,094}
E =1
I~
™
2 2K (s- cj-q:-[uj]
[p]P = W =2%1%(22-3)*1%164*1/[2200 + (22 — 3) * 1]= 2,808MIIa
s Dy +|Is— c:J-"i.F
=
E YciaoBue B3aMMHOI0 BJIUSIHUS IUTYIEPOB
2 Ecnu paccrosiHre Mex Iy Hapy>KHBIMHU MOBEPXHOCTSIMH OJIDKANIINX IITYIIEPOB yIOBICTBOPSET YCIOBUIO!
=
= g m
c b Dy (s=0) +,fD} (s-c) =(2200* (22-3)+ (2200 * (22 - 3 = 408,9mm
YcioBue He BBINOJHEHO, TPedyeTcsl pacyéT yKpenyieHHil ¢ y4eTOM B3aMMHOTI0 BJIUSIHUSI OTBEPCTHI.
A <
E
% g Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

=1+cu:|sj|3

Ks = [1+cos¥180)]/z =1
| S 1o i +lip o5 uh 15 (85 -l i) g+l (- o) k) +p 5F 15+ G e o) o
; b-(s-¢
¥ =minsl; (g1
dp +1p d'+2c. @ lp d'+2.cf ¢f 1
I{3[D.E+P—dp]+1{1 G I 2 BB AL, e
2. DP @] b DP o b

=min{l; (1 +[ (22,53 * (10 4,25) *0,8963 +0*0*0 + 0 * (1 4,25— 0)*0,8963 +  32,4* (113}*0,786+0*0*0+0* (11— 3— 0) *
0,786) / (216 * (22 - 3))])/ (L * (0.8 + (56,5 + 84) / (2 * 21€ + 1*[(48+2*4,25)/2200*1/1*22,53/21 + [(78+2*3)/2200*1/1*
32,4/216] ))=0,9509}

=0,9509

o] = 2K, (s- D¢ 5]
0.5-|Df +Dp)+(s—c)- ¥,
JHonyckaemoe nasnenre [p] = min{ 2,808 2,672} MIla
2,672MIla = 2,3 MIla
3axmodenne; YcJa0BHE NPOYHOCTH H YCTOHYMBOCTH BBHINOJIHEHO
ITnomaas, HeoOX0MMMast IS YKPEIJIEHUS OTBEPCTHS:

Wi =2%1+%(22-3)*1*164/[0.5* (2200 + 2200} (22 —3) * 0,9509] * 0,950 = 2,672MIIa

Ar=05[d, —dyp) 5. =05%(565-81,78) * 15,54= (-0,196410% ) M

Pacnomaraemas IJI01IaAb YKPCILUICHUS OTBEPCTHUS.

Ay =lp b -sp )ty sa na tlyp Ba-c-ca)aatly fs-sy -

=22,53 * (10 — 0,4455 - 4,25)0,8963 + 0* 0 * 0 + 0 * (1C— 4,25 — 0) * 0,8963 + 204,5 * (22 ~15,54 — 3)

=0,815410° m°
A, = (-0,196410°) M* < 0,815410° m?
3akmroueHre: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Marepuan HecyIero 3JieMeHTa:

TOJ'IIIII/IHa CTCHKM HECYIIETO 3JICMECHTA, S.

Mryuep Y1-Y4 DN50

IHrvyuep ¥1-Y4 DN50

Itymep Y2

Obeuaiika HUIHHIPUYECKAS

Obeuaiika HUIMHIPUYECKAS

[Ipoxomsmuii 6e3 yKperuieHus

CyMMa l'IpI/I6aBOK K CTCHKE HECYIEro 3JICMEHTA, C!

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co

JuuHa mrynepa, |i:

Cwmemenne mrynepa, Ly

CwmerteHue mWtynepa, le,:

5500Mmm
(-300) Mmm

IMosy4eHHbIH yros moBopoTa wryiepa, 9: 254,5 °

[omy4eHHBIH yroy HaKJIOHa WITyLepa, Y-

[Tosy4eHHBIH yro HaKkJIOHa MITyLEepa, (:

JlnvHa BHYTp. 4acTH mTynepa, |s:

(-15,51) °
(-90) °

0 MM

09rac

22 mm

3 MM

09r2C GrI'OCT 1928:
48 MM

10 mm

4,25mMm

150Mmm

Hzm) Jluct

Ne nokym.
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

[TpubaBka Ha KOppo3uIo, Cr: 0 MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITylepa:
brnxaiimuii mryuep

Haspanue mryrepa: Itymep X1-X4 DN32
PaccrosiHre 10 CTeHKH GIisKaiiero mrynepa, b: 240 5y
Vron B: 180 °

Koadunmentsl npoyHOCTH CBapHBIX IIBOB!
IIpononbHeIH OB WITYLEpA!

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

PacuérHblii AmaMeTp MUIUHAPUIECKONW 00eYaiiku:
Do =D =2200mm
Pacuér B pabounx ycjaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temneparypa, 1. 210 °C

PacuérHoe BHyTpeHHee n30bITOUHOE naBienue, P: 2,302 MIla
PacuéT ykpenneHusa orBepctus no NOCT P 52857.3-2007

Ceoilicmea mamepuana 3iemenma, Hecyuiezo wimyuep
Jonyckaemsle Hanpsokerus 11 marepuana 09 2C npu temneparype T = 210 °C (paGouue ycinoBus):
[o]= 164MIla
Monyis npopoiibHO# yripyrocty nipu temneparype 21C °C:
E= 1,810° MIla

Ceoiicmea mamepuana wimyuepa
Honyckaemsble Hanpsokerus 111 Marepuana 0902C GrI'OCT 19281npu temneparype T = 21( °C (paGouue yciaoBus):

[0];= 147MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 21 °C:

E;= 1,810° MIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:

s pld+2-c,] 2,302 * (48 + 2 * 4,25) / (2 * 147 * - 2,302) = 0.4459
= =2, * *4, * * 2 =0, M
T UE TR
HormyckaeMoe JaBieHue s aTpyOKa mryrepa:
2-[o]y -y (51— )
[p] = —— -
-+ 2] -+ C.

27,16MlIla = 2,302 MI1a

= 2*147*1*(10-4,25)/ (48 + 10 + 4,25)=27,16MI]a
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3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIl TMaMeTp HWINHIPUYECKOH 00eHalKu:

Lo =D =2200mm

PacuérHas TonmmuHA CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEeHHUS ITyIepa:

S = 15,55mm
JmHa TyTH OTBEPCTHS, BBIPE3aEMOTO IITYIICPOM:
t = 70,58um

Pacuérnbrit JAUaAMETP OTBEPCTU (OCL mTynepa JICKUT B IJIOCKOCTU MONEPEYHOTO CCHCHU 06eqa1711<1/1):

dp =max(d, 0.5-1}+2 ¢, =(max{48; 0.5* 70,58} +2* 4,2t = 56,5mm
PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIICHHS
5—C
dg=2|—-02|./D, (s- &) =2*(22-3)/1555-0.8) * (2200 * (22 — 3) = 172,5Mm
] : p (5= ( ) )*( ( )

T.x. dp < 0 - Pacuer ykpemnsieHus OIHHOYHOTO OTBEPCTHS OT JelCTBHSI BHYTPeHHEero H30bITOYHOI0 TaBJICHHSI PO-
BOJUTH He TpedyeTcs

PacuérHas [uyiMHa BHELIHEH YacTH ITylepa;

L =mjﬂ{11; 1_35.\{(“ 2-c, )5 —c, j} = min{ 150; 1.25 * ((48 + 2 * 4,25) * (10 — 4,25} = 22,57 MM

OTHOIICHUS TOTTYCKAEMBIX HAMPSKCHHI:
- JUTA BHEIITHEH 9acTu mTymepa:

1= ﬂﬁn{l,ﬂ ; LF—]IJ} =min{1.0, 147 / 164 = 0,8963
[

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:

lyp = mj:nEl3; 0.5 fd+2c. ) {55 - —c:ﬂ)] =min{ 0; 0.5 * (48 + 2 * 4,25) * (10 - 4,25 - } = Owmm

[[Iupuna 30HBI YKpEIICHUS:

L,= |"Dp' 5—c) = (2200 * (22 - 3)* = 204,5mMm

Paccrosinie OT HapyKHOM IIOBEPXHOCTH LITYIIEPA J0 OIMKANIIEro HECYIIEro KOHCTPYKTUBHOTO dieMenTa ([{HuIie 3iumi-
THYeCKoe (JieBoe)):

Ly =526MmMm
PacuérHas mmprHa 30HBI YKpEIJICHUS

11:, = L.;, = 204,5mMm

PacuérHplii AMaMeTp OTBEPCTHS, HE TPEOYIOIETro JOMOJIHATEIBHOTO YKPETIIICHS:

dDP =04. . 5-C) =0.4*(2200* (22- 3)} = 81,78mm

1+11p (81 —ce) K1 +lap sa % +Hlap sz - oo - ca )Xz
11:. -(S— cj
—-d d+2- 1
1e0s 20 e 2420 9 Ly

Dy o L

¥ = min ql,

E

I

= min{l; [1 + (22,53 * (10 —4,25) * 0,8963 + 0 * 0 * 0 + 0 * (1= 4,25 — 0) * 0,8963) / (204,5 * (223))] / [1 + 0.5 * (56,5— 81,78) / 204,5 + 1 * (48
+2%4,25) /2200 * 1/ 1 * 22,53 / 204,5] 1,094}

=1

K. fa-o-m-
[p]p = Dl is(s—cij?v[g] ¥ =2%1%(22-3)*1*164*1/[2200 + (22 - 3) * 1]= 2,808MIIa
P

YcoBre B3aHMHOT0 BJIMSHUSA IITYLEPOB
Ecmu paccrosiHre MeX Iy Hapy>KHBIMH MTOBEPXHOCTAMH OJIDKANIINX IITYIIEPOB yIOBIECTBOPSIET YCIOBHUIO!
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‘;[ =22,53 * (10 — 0,4459 - 4,25)0,8963 +0*0*0 + 0 * (10— 4,25 — 0) * 0,8963 + 204,5 * (22 —15,55 — 3)
2 =0,812710° M’

S A, = (-0,196510°) v* < 0,812710° m*
g 3axiro4yeHue. Y cJIoBHe IPOYHOCTH BBINOJIHEHO
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b «,{D; (s—c) + «,{D; (8-6) =(2200 * (22— 3))* + (2200 * (22 - 3))* = 408,9mm

YcioBue He BbINOJHEHO, TPedyeTcsl pacyéT yKpelvleHHi ¢ y4eTOM B3aHMHOI0 BJIUSIHUSI OTBEPCTHI.

2
K3=w = [1+cos(180)]/z =1
Mo (o= o) R+ 55 15 15y (55 —of — o)+l (o~ e0) kfy 1 5 45 +1G (5§ —of — e of
. hofg—
Vi =mitaql; (s-¢)
dp +df A+2ct o i 47420 o 1Y
Kz[u_mp_dp]ml GRS e B e )
2 DP L] h DP L) h

=min{l; (1 +[ (22,53 * (10 -4,25) *0,8963 + 0 *0* 0+ 0 * (1— 4,25— 0)*0,8963 + 20,12 * (1(B)* 0,786 +0*0*0+0* (10— 3— 0) *
0,786) / (240,5* (22-3))])/ L * (0.8 + (56,5 + 37) / (2*240,! + 1*[(48+2*425)/2200*1/1*22,53/24C + [(31+2*3)/2200*1/
1%20,12/2405] )) 4,052}

=1

[p]x _ E-Kl-[:s—cj-:p-[c]
0.5 |0 +Dp )+ (s ) ¥y
Honyckaemoe nasienue [p] = min{ 2,808 2,808} MIla
2,808MTIla = 2,302 MIla
3aknoucHue: Y cJ0BUE POYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO
[Tnotaae, HeoOXoAUMast TSl YKPEIJICHHS OTBEPCTHS:

Wy =2%1%(22-3)*1*164/[0.5* (2200 + 2200} (22 -3)*1] *1 = 2,808MIIa

Ay =050, — dop ) sp =05+ (56,5-81,78) * 15,55= (-0,196510° ) M?

Pacnonaraemas rromanb yKpeIuIeHUS OTBEPCTHS:

Ay =lg -[sl ~ g - CSJ-‘;{_I +lap 8g g+l -(53 -c, - c51]-13+lp -[s—sp - c]
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I Tyuep I DN32

UcxopHble faHHbIe
DeMeHT: Itynep [T DN32

VYcnoBHoe o6o3nadenune (Metka) — rynep L
OneMeHT, HeCyIUH ITyLep: Obeuaiika HUIMHIPUYECKAS
Twum anemenra, Hecyniero wrynep: OOedaiika UIHHIPUYECKAs

Tumn mryuepa: [Ipoxomsmuii 6e3 yKperuieHus

Matepuain HECYIIEro JIeMEHTa.: o9arac
TounuHa CTEHKH HECYILETO 3JEMEHTa, S| 22 MM

CymMma npubaBOK K CTEHKE HECYILEro 3J€MEHTa, C: 3 MM

Marepuai mrymepa: 09r2C (KI1245
BHyTpennuii tuameTp mrynepa, d: 31 MM
TonmuHa cCTeHKH WITyLEpa, S 10 mm

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co 3 um

JuuHa mrynepa, |i: 150 Mm

CwMmernienue mrynepa, Ly: 425( MM
VYrou nmoBopora mryiepa, 9: 18C°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 MM

IIpubaBKka Ha KOPPO3HIO, Csy: 0 MM
Pacuérnble mapaMeTpsl pa3MeIIeHHs ITylepa:
Bimxaiimuii mryuep

Jluct
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Hazpanue mrynepa: Mrynep A1-A2,51-62 DN200

PaccrossHue 1o cTeHKH Omuxkainiero mryuepa, b:
a YUepad B 454 5am

VYron f3: 47,03 °
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

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

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:

Ly =D =2200mm

Pacuér B pado4ux ycaoBusix

YcioBus HATPYKEHUS

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHYTpeHHEe N30bITOYHOE NaBieHue, P: 2,311 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo wimyuyep
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 210°C (pabouue ycnoBus):

[o]= 164MIla
Momyab MpoaosIbHO# yrpyrocty npu temmeparype 21C °C:

E= 1,810° MIla

Ceoilicmea mamepuana wimyuepa
Honyckaembie Hanpspxernus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):

[0]:= n*min( Rex/ nr; R / i Ruyaev / Mg Roz oo / M) = 1°min{193,4/1.5; 440/ 2.4; ~ ;1 -}= 128,9MIla
Monyis npopoiibHO# yripyrocty nipu temneparype 21C °C:

E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

_p -I:d+2 : cs:l

2 UL oF

Homyckaemoe jaBnenue Ajis narpyoxa mrynepa:

_ 2ol (n-e)
d+a +oe,

41,02MI1a = 2,311 MIla

3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

=2,311* (31 +2*3)/(2*128,9*1-2,311)= 0,3347Mm

(]

= 2*%128,9*1*(10-3)/ (31 + 10 + 3) =41,02MIIa

E-802.00.00.00®P
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Ly =D =2200mm

PacuérHas TONIMKWHA CTCHKH HECYIIETO AJICMEHTA B MECTE PACIIONOKCHUSI IITYIIEPa;

S = 15,61mm

PacuérHelii mrameTtp oTBepCcTHs (OCh MITYIIEpa COBMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTHA):
dy=d+2c. =31+2*3 =37mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

Fp

T.x. dy < th - PacyeT ykpenJieHusi 0ANHOYHOT0 OTBEPCTHUS OT JeliCTBUsI BHYTPEHHEr0 H3GbITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

dg = 2-[2—0,8]- Dy (s- @) =2 ((22-3)/1561-0.8) * (2200 * (22 - 3) = 170,5mm

YciaoBue B3aMMHOT0 BIMSIHUSA mTyuepos
Ecmm PACCTOAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OKaNIIX IITYHEPOB YAOBJIICTBOPSCT YCIOBUIO!

b> Dy (s—0) 4D} (s-0) =(2200* (22-3)"+ (2200 * (22 - 3)° = 408,9wm

YcioBue BBIMOJHEHO - OTBepCTI/Ie CYHUTACTCHA OJUMHOYHBIM

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

PaauansHas Harpyska, Fr:  (-1500 H
OxpyxHoit MomeHT, Mc: 200H m
Ipononererii Moment, M : 200 H M
Kpyrsmmit Moment, My 300 Hm
CnasuroBast Harpyska, Fc: 1100 H

CasuroBas Harpy3ka, F: 1100 H
OKBUBaJICHTHAs TOJNIIMHA 00eYaiiki OKOJIO MITyLepa;

§,=5-0¢ =22-3=19Mmm
Cpennwuii tuameTp 00€YaiKu Y OTBEPCTHS:

D, =Dp+s+c0 =2200 +22+3 =222 mm

CpenHuil quaMeTp mTynepa:

d. =d+s; +c, =31 +10+3 = 44 mm
d,
Ao =———= =44/(2225*19y2 = 0,21«
P
PaccrosiHre OT Kpast mITyIepa 10 BO3MOKHOTO KOHIIEHTPATOPa HAMPSKCHUIA:
b, =304,5um

Cpennuii pagnyc o0edalikvl y OTBEPCTHS .

Jluct
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F, = T‘ =2225/2 =1112mm

IIpoyHoCTh OT ACHCTBUS IaBIICHHUS:

B

Te]

Venosue npounoctn: Py =1

F_ =

. =|2,311/2,808|= 0,8229

0,8229< 1.0.YcroBue MpoOYHOCTH BBHIIIOIHECHO
OceBoe pacTsruBarolee yCHUIINe, JCHCTBYOIICE Ha ITYIED:

F, =-Fg = —(-1500) 1500H

he = ——x =44 [ (2225 * (22 - 3F = 0,214

_ 2 3 4 =0,6007 + 0,952 * 0,214 + 0,005196 * 0,244 (-0,001406) * 0,213+ 0 * _
Cl—ﬂu +ﬂl'lc+ﬂg'lc +ﬂ.3'lc +ﬂ4'lc 0,2141 _018047
JlornyckaeMoe 0CeBOE YCHIIME Ha IITYLEDP IPU OTCYTCTBHU HaKIamaHoro kKojbna(A, = 0,214)
[F.]=[o] (- c)* -max {C,;1 81} =164 * (22— 3} * max{0,8047; 1.81}= 1,07210° H

IIpo4HOCTB OT AEUCTBHS OCEBOM HATPY3KU!

=|1500/1,0721¢°| = 0,01400

Vcnosue npounoctu: Ty =1

0,01400< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO

OKpyXKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIINIA HA IITYIEP:
M, =M, =200HwMm

TIpononbHbII TPUBECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLEP:

<
5 My =M, = 200H m
=
A _ o 3 4 =4,526 +0,06402 * 0,214 + 0,1589 * 0,214 (-0,02142) * 0,214+ 0,001035 =
g Cg—au +al'1c+32'1c +a3-l': +a4-1c *0 214 4,547
E( JlonyckaeMblii M3rubaronuii MOMEHT, AEHCTBYONIHMI HA MITYIEP B INIOCKOCTH, TEPIEHIANKYISIPHOM K OCH cocy/a, TIpU
é OTCYTCTBUH HakJaaHoro konbia (A = 0,214):
d
= =[] fs - c)* 'Tc'max{'::;“-g} =164 * (22 — 3§ * 44/ 4 * max{4,547; 4.9}= 3191 H m
S
=
<! C3=a,:,+al-J‘L,:+ag-?L,::{+a3-J‘LE3+=514-1‘L|:4 =5,733
& JlonyckaeMblii M3rubaromyii MOMEHT, AEHCTBYONIHMI HA MTYIEP B INIOCKOCTH, MEPIEHIANKYISIPHOM K OCH cocyaa, IpU
E OTCYTCTBUH HakJaaHoro koibsna (A = 0,214):
S _ 2 d': . — * * * . —
j [M:r]_ [o] & -d) - max{C5; 4.9} =164+ (22-3}*44/4* max(5,733; 4.9}= 3734H M
E IIpoYHOCTH OT MEHCTBUS U3rUOAIOIINX MOMEHTOB:
§ M 2 I :
m @y = x + ¥ =((200 / 31912 + (200 / 373492 = 0,08245
LI, L
g
s VcIoBrE IPOYHOCTH: |
= 0,08245< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
§ TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:
=)
g 2
= Fq _ P 2 =([max(|0,8229 / 1 + 0,01400[; |0,01400[; [0,8229— 0.2 * 0,01400]| =
tmax + P g [ 0.2 2| | +Fi 12+0,08245 12 0.841
\, C 4 C 4 l

3 «
|2
2l o Jucr

| ©
2| 3 E-802.00.00.000P 111
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Ecmu F, < 0,10 3HaK ©, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

2

)
C—P+¢z;|¢zl; ] +bi =1

&
I, B - -
" C

YcnoBue npoYyHOCTH: mazx [
a4

0,841< 1.0.YcioBre NpOYHOCTH BBITIOJTHEHO
MakcuMaIbHBIE TPOIONBHbIEC PACTATHBAIONIHE HATPSDKEHUS B IITYIEPE:

(d+ 5] 4. 1o 4na? F =2,311* (31 +10) / (4 * (10 -3)) + 4 * (2007 + 20002 _
5y =L LT+ L z /(3,142 (31 + 10°* (10 ~3)) + 1500/ (3142 * (81 5 oo 0
4-(s - e, n-[d+sljg-(sl—csj nold+ 50 lsy - ) 10)* (10-3)) , a

Ecmu F, co3naer cxxnmarolee HalpspkeHHe, ee CIeayeT MPHHATh paBHOW HYJIIO.

Venosue npounoctn: &1 % |o);
35,65MIla < 128,9MIlIa. YcnoBue IpOYHOCTH BIIIOJHEHO

hor2 F
E,,_MHM_YJEEI' =0 /41,02 + (20% + 2002/ 834,8 + [0| / 1,072¢° = 0,3388
I E

Ecmu F, pactsruBaromas mpo1oisHast CHIIa, a P — BHYTPEHHEE N30BITOYHOE JaBlIeHHE, TO F, i P ciaexyeT mpuHSTh PaBHbI-
MU HYITIO.

VYcnosue ycToMUMBOCTH IITYLEPA! |p| + "'M’:: +M§ + |F“| =10
bIT B F

0,3388< 1.0.YcioBue ycTONYHUBOCTH BBITIOJIHECHO

Jluct
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Marepuan HecyIero 3JieMeHTa:

TOJ'IIIII/IHa CTCHKM HECYIIETO 3JICMECHTA, S.

Mryuep X1-X4 DN32

M Tyvuep X1-X4 DN32

Itymep X2

Obeuaiika HUIMHIPUYECKAS

Obeuaiika HUIMHIPUYECKAS

[Ipoxomsmuii 6e3 yKperuieHus

CyMMa l'IpI/I6aBOK K CTCHKE HECYIEro 3JICMEHTA, C!

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co

JuuHa mrynepa, |i:

Cwmemenne mrynepa, Ly

CwmerteHue mWtynepa, le,:

5200Mm
(-300) mm

IMosy4eHHbIH yros moBopoTa wryiepa, 9: 254,5 °

[omy4eHHBIH yroy HaKJIOHa WITyLepa, Y-

[Tosy4eHHBIH yro HaKkJIOHa MITyLEepa, (:

JlnvHa BHYTp. 4acTH mTynepa, |s:

(-15,51) °
(-90) °

0 MM

09rac

22 mm

3 MM

09r2C (KI1245’
31mm

10 mm

3 MM

150Mmm

Hzm) Jluct
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[TpubaBka Ha KOppo3uIo, Cr: 0 MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITylepa:
brnxaiimuii mryuep

Haspanue mryrepa: Ityuep Y1-Y4 DN50
PaccrosiHre 10 CTeHKH GIisKaiiero mrynepa, b: 240 5y
Vron B: 0°

Koadunmentsl npoyHOCTH CBapHBIX IIBOB!
IIpononbHeIH OB WITYLEpA!

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

PacuérHblii AmaMeTp MUIUHAPUIECKONH 00eIaiiku:

Do =D =2200mm

Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHyTpeHHEe n30bITOUHOE naBienue, P 2,302 MIla
PacuéT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana rnemenma, Hecyuye2o wimyuyep
Jonyckaemsle Hanpsokerus 1 marepuana 09 2C npu temneparype T = 210 °C (paGouue ycinoBus):
[o]= 164MIla
Momyab MpoaosIbHO#M yrpyrocty npu temmeparype 21 °C:
E= 1,810 MIla

Ceoiicmea mamepuana wimyuepa
Honyckaembie Hanpspkenus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 210°C (paboune ycnoBus):

[0]:= n*min( Rex / nr; R / Mgy Ry / Nigs Rog oo / y) = 1*min{193,4 /1,5 440/ 2,4; - /-1 -}= 128,9MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 21 °C:

E;= 1,810 MIla
PaC‘IéTHaH TOJIIWMHA CTCHKU mTyuepa:
_p (d +2-c 5::I
2 UL B A
Jonyckaemoe naBieHue Juis narpyOka mryuepa:

=2,302* (31 +2*3)/(2*128,9 * —2,302) = 0,3333mm

Jluct
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S PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:
<
- | {1 Dﬂ{[d 2o, ) j} =min{0; 0.5* (31 +2*3)*(10-3 -0 =0
= 3p =tmnfly;, 0.5 +4-c. )55 —C; —Cq )] =min{0;0. -3- =0mm
§ [IuprHa 30HBI YKPEIUICHUS:
=
é( Ly =.,Dyg ls-el =(2200*(22-3)"* = 204,5um
PaccrostHre OT HAPYKHOM TOBEPXHOCTH IITYIIEPa 0 OIIMKAWIIET0 HECYIIETO KOHCTPYKTHBHOTO 3iieMenTa (JIHHIIe SIUTHIT-
- THYEeCKOE (JIEBOE)):
=
La Ly =834,5mMm
g PacuérHas mmprHa 30HBI YKpEIJICHUS:
0 11:' = L,:, = 204,5mm
T
~ PacuérHblil TuamMeTp OTBEPCTHS, HE TPEOYIOUIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
ol
= o =04 /D (8-} =04~ (2200* (22-3)}” = 81,78um
=
S
= 1_(_:,.4_1..4_1.[:__].
s 1_|_11: Bl —C R Tlap o fa- Ko Tlapifs - Ce O ) R
- . Iy (s~ ¢]
WV = min 41; 3 112 1
- +2-¢c
g 1+|:|_5.d1:' ':'T-'+I{1. s ® 7
=i Iy Dp w1 b
S
a =min{1; [1 + (20,12 * (10 -3) * 0,786 + 0 * 0 * 0 + 0 * (10— 3—0) * 0,786) / (204,5 * (223))] / [1 + 0.5 * (37— 81,78) / 204,5 + 1 * (31 + 2 *3) /
2 2200 *1/1*20,12 / 204,5} 1,153}
=
I .
3 <
{E
< g Juct
HE E-802.00.00.000P 115
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R = PR TR Gy
[p]= d+s +c,

41,02MI1a = 2,302 MIla
3akmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eYaiiku:

Ly =D =2200mm

PacuérHas TonmmmHA CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEeHHUS ITyIepa:

= 2*128,9*1*(10-3)/ (31 + 10 + 3)=41,02MI1a

S = 15,55mm
JlHa Iyru OTBEPCTHS, BRIPE3aEMOrO IITYIIEPOM:
t =52,93mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA JIEKHUT B IDIOCKOCTH HOMEPEYHOTO CEUSHUS 00CUaiKh):

dp =tmaxid 0.5-1/+2- ¢, =(max{31;0.5+52,93}+2*2 = 37mm
PacuéTHbIi [UAMETP OJAMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPEIICHHS:
5—0
dp=2|—-02| D, (5- &) =2%(22-3)/1555-0.8)* (2200 * (22 - ¥) = 172,6
] 5 p (s— ¢ (¢ ) ) * ( ( 35 MM

T.x. dp < 0 - Pacuer ykpemnsieHus OIHHOYHOTO OTBEPCTHS OT JelCTBHSI BHYTPEHHEro H30bITOYHOI0 TaBJICHHSI PO-
BOJAUTH He Tpedyercs

Pacu€rHas nnvHa BHEIIHEH YyacTy mTyIepa:

L =mjn{11; 125 fld+ 2. ) (s —c, j} = min{ 150; 1.25 * (31 + 2 * 3) * (10 - 3} = 20,1% MM

OTHOIIEHHS TOTTYCKAEMBIX HAIIPSKEHIH:
- U BHEIITHEH 9acTH mTymepa:

sk

1= nﬁn{l,ﬂ;-[ﬂ} =min{1.0, 128,9/ 16 = 0,786




g 3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO

‘;[ [Tnomans, HeoOXoaANMas ISl YKPEIUICHUS! OTBEPCTHSL:

§ Ap =07 [dp - dnp]- §p =0.5*(37-81,78)*155 = (-0,348110°) m*

E[ Pacnonaraemas riomaznb yKpeIruIeHUs! OTBEPCTHS:

o

= Ay =1y -[sl — g - cgl-j;;l +lap 82 g2 +lgp -[:53 -, - c51)-13 +1p -[s— Bp = c:,l
= =20,12 * (10 - 0,3333-3) 0,786 + 0* 0 * 0 + 0 * (10— 3 — 0) * 0,786 + 204,5 * (22 —15,55 — 3)
= =0,811110° o’

o A, = (-0,348110°%) M*< 0,811110° m?

Z_ 3aximodyeHre. Y cJIoBHe MPOYHOCTH BBHIMOJIHEHO

g
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=
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=
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=
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< @ Jluct
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[P]p=2.K1.(S_c).:P.[U]-H =2*1*(22-3)*1*164*1/[2200 + (22 - 3) * 1]= 2,808MI1
D, +(s— o) ¥ = (22-3) [ 22-3)*1]= 2, a

YciaoBue B3aMMHOT0 BJIUSIHUS IUTYIEPOB
Ecmu paccrosiHre MeX Iy Hapy>KHBIMH ITOBEPXHOCTAMH OJIDKANIINX IITYIIEPOB yIOBIECTBOPSIET YCIOBHUIO!

b D, (s—c) +,D} (s-c) =(2200% (22-3)+ (2200 * (22 - 3 = 408,9mm

YcioBue He BbINOJHEHO, TPedyeTcsl pacyéT yKpelleHH ¢ y4eTOM B3aHMHOI0 BJIUSIHUSI OTBEPCTHI.

=1+cu:|sj|3

K = [1+co0)]/2 =1

" . "

+1{p'Esi—céj'liﬂip'sﬁ'lﬁ +15; (84 -ei-ch)xs +lp (s — e x5 88 xg g (sf -l - g
b-(s—-10)

dp, +dp d'+2ch g lp d7+2.¢f ¢ If

— |+ K| — = +

20 D, @ b DI ef &

Wy = mit1q1;

K3[D.8+

=min{l; (1 +[ (20,12 * (10-3)* 0,786 +0*0*0+0* (10~ 3— 0)*0,786+ 22,53 * (104;25)* 0,8963 + 0* 0 *0 + 0 * (1 4,25 — 0) *
0,8963) /(240,5* (22— 3))])/ L * (0.8 + (37 +56,5) / (2* 2401 + 1*[(3L+2*3)/2200*1/1*20,12/240 + [(48+2*4,25)/2200* 1
/1%2253/2405 ))=1052

=1

[F]g _ E-Kl-[:s—u:j-:p-lujj

05D +D1 ) +s—c)- ¥,
Honyckaemoe nasienue [p] = min{ 2,808 2,808} MIla
2,808MTIla = 2,302 MIla

Wy =2%1%(22-3)*1*164/[0.5* (2200 + 2200} (22 -3) *1]*1 = 2,808MIIa




Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

I ryuep JI DN20

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Marepuan HecyIero 3JieMeHTa:

Ityuep J DN20
Tyuep JI

Obeualika HUIHHIPUYECKAS

Obeuaiika HUIMHIPUYECKAS

[Ipoxomsmuii 6e3 yKperuieHus

TOJ'IIIII/IHa CTCHKM HECYIIETO 3JICMECHTA, S.

CyMMa l'IpI/I6aBOK K CTCHKE HECYIIEro 3JICMEHTA, C!

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co

JuuHa mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

1250 mm
13t°

JnvHa BHYTp. yacTH WTyLepa, |3 0 mm

ITpubaBka Ha KOPPO3HIO, Csy:
Pacuérnble mapaMeTpsl pa3MeIIeHHs ITylepa:

Bimxaiimuii mryuep

0 MM

09rac

22 mm

3 MM

09r2C (KI1245’
18 mm

10 mm

3 MM

150Mmm

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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19810.4

Hazpanue mrynepa: -ltynep 51 DN200

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUepa B 1191mm

VYron f3: 84,49 °
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

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

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:

Ly =D =2200mm

Pacuér B pado4ux ycaoBusix

YcioBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 210 °C

PacuérHoe BHYTpeHHee n30bITOYHOE naBieHue, pP: 2,308 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo wimyuyep
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 210°C (pabouue ycnoBus):

[o]= 164MIla
Momyab MpoaosIbHO# yrpyrocty npu temmeparype 21C °C:

E= 1,810° MIla

Ceoilicmea mamepuana wimyuepa
Honyckaembie Hanpspxernus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):

[0]:= n*min( Rex/ nr; R / i Ruyaev / Mg Roz oo / M) = 1°min{193,4/1.5; 440/ 2.4; ~ ;1 -}= 128,9MIla
Monyis npopoiibHO# yripyrocty nipu temneparype 21C °C:

E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

P (d +2- cs:l

2 UL oF

JlomyckaeMoe naBieHue ISl maTpyoOka mrymepa:

_ 2ol (n-e)
d+a +oe,

58,22MlIla = 2,308 MIla

3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

=2,308 * (18 +2 *3) /(2 *128,9 * 1 — 2,308)= 0,2168Mmm

(]

= 2*128,9*1*(10-3)/ (18 + 10 + 3) =58,22MIla

E-802.00.00.00®P

Wzm) Jluct Ne nokym. Ionmn. JHara
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NuB. Ne moi.

19810.4

Ly =D =2200mm
PacuérHas TONIMKWHA CTCHKH HECYIIETO AJICMEHTA B MECTE PACIIONOKCHUSI IITYIIEPa;
S = 15,59mm
PacuérHelii mrameTtp oTBepCcTHs (OCh MITYIIEpa COBMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTHA):
dy =d+2c. =18+2*3 = 24mm
PacuérHplil THaMeTp OAUHOYHOTO OTBEPCTHS, HE TPEOYIOIIETro YKPEIICHUS:
s-c
dp=2-|—-0,2| fﬁp (8- ¢) =2*((22-3)/1559—0.8)* (2200 * (22 — 3}) = 171,3mm
s
T

T.x. dy < th - PacyeT ykpenJieHusi 0ANHOYHOT0 OTBEPCTHUS OT JeliCTBUsI BHYTPEHHEr0 H3GbITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

YciaoBue B3aMMHOT0 BIMSIHUSA mTyuepos
Ecmm PACCTOAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OKaNIIX IITYHEPOB YAOBJIICTBOPSCT YCIOBUIO!

b> Dy (s—0) 4D} (s-0) =(2200* (22-3)"+ (2200 * (22 - 3)° = 408,9wm

YcioBue BBIMOJHEHO - OTBepCTI/Ie CYHUTACTCHA OJUMHOYHBIM

Jluct
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Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUH ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Marepuan HecyIero 3JieMeHTa:

IHryuep M, T DN20

Ityuep M, T DN20

Tyuep M

Obeuaiika HUIMHIPUYECKAS

Obeuaiika HUIMHIPUYECKAS

[Ipoxomsmuii 6e3 yKperuieHus

TOJ'IIIII/IHa CTCHKM HECYIIETO 3JICMEHTA, S.

CyMMa l'IpI/I6aBOK K CTCHKE HECYIEro 3JICMEHTA, C!

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIWHE CTCHKH MITyHepa (BKI0Yas KOPPOo3Hio), Co

JuuHa mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

110C MM
0 o

JnvHa BHYTp. yacTH WTyLepa, |3 0 mm

ITpubaBka Ha KOPPO3HIO, Csy:
Pacuérnble mapaMeTpsl pa3MeIIeHHs ITylepa:

Bimxaiimuii mryuep

0 MM

09rac

22 mm

3 MM

09r2C (KI1245’
18 mm

10 mm

3 MM

150Mmm

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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NuB. Ne moi.

19810.4

Hazpanue mrynepa: -ltynep C1 DN8O

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUEPa, V- 581 mm

VYron f3: 180 °
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHeIi OB WITYIIEpA!

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

PacuéTHbIl TMaMeTp HWINHIPUYECKON 00eHalKu:

Ly =D =2200mm

Pacuér B pado4ux ycaoBusix

YcioBus HATPYKEHUS

Pacuérnas temmnieparypa, T: 210 °C

PacuétHoe BHyTpeHHee n30bITOYHOE NaBieHue, pP: 2,3 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo wimyuyep
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):

[o]= 164MIla
Momyab MpoaosIbHO# yrpyrocty npu temmeparype 21C °C:

E= 1,810° MIla

Ceoilicmea mamepuana wimyuepa
Honyckaembie Hanpspkenus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):

[0]:= n*min( Rex/ nr; R / i Ruyaev / Mg Roz oo / M) = 1°min{193,4/1.5; 440/ 2.4; ~ ;1 -}= 128,9MIla
Monyis npopoiibHO# yripyrocty nipu temneparype 21C °C:

E;= 1,810° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

P (d +2- cs:l
2 UL oF
Homyckaemoe jaBnenue Ajis narpyoxa mrynepa:
_ 2ol (n-e)
d+a +oe,
58,22MI1a = 2,3 MIla

3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKu:

=2,3* (18 +2*3)/(2*128,9*1-2,3) = 0,216MM

(]

= 2*128,9*1*(10-3)/ (18 + 10 + 3) =58,22MIla

E-802.00.00.00®P
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Ly =D =2200mm
PacuérHas TOJIIMHA CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIOJIOKEHHUS IITYIepa:
S = 15,54mm
PacuérHelii mrameTtp oTBepCcTHs (OCh MITYIIEpa COBMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTHA):
dy =d+2c. =18+2*3 = 24mm
PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:
s—¢
dp=2-| —-0%| fﬁp (5- €] =2*((22—3)/ 15,54 —0.8) * (2200 * (22 — 3) = 173mm
g
T

T.x. dy < th - PacyeT ykpenJieHusi 0ANHOYHOT0 OTBEPCTHUS OT JeliCTBUsI BHYTPEHHEr0 H3GbITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lp =mjn{11; 125 fld+ 2¢, ) (51 ¢, j} =min{ 150; 1.25 * (18 + 2 * 3) * (10 - 3§} = 16,2 mMm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHIH:
- JUTA BHEIITHEH 9acTH mTyIepa:

=k

1= m.m.{l,[l a -[Iﬂ'} =min{l.0, 128,9/16¢ = 0,786

PacuérHas [yiMHa BHYTPEHHEH 4acTH IITYyLEepa:

13p=m.1'11E13; D.5-J[c1+2-c5:|-(53—I:E—I:ﬂ]] =min{0; 0.5* (18 +2*3)* (10-3-0}f} =Qmm

IMuprHa 30HBI YKPEIUICHUS !

Ly= f'Dp' a—cl = (2200 * (22 — 3)*? = 204,5mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nIn-
THYeCcKoe (IpaBoe)):

s Ly = 1141mm
& PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
=
3 I, =Ly =204,5um
E[ PacuérHblil TUaMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPEIUICHUS:
o
= dDP =04 . 5-C) =0.4*(2200* (22- 3)}2 = 81,78MmMm
=
te]
= { +111:. (s —es) %1 +lap sz %2 Hlap sz - oo —ea ) xa
2 . lp - (S‘ '3:'
< ¥ =min il Fagr 1 1
— e
E 1405 - ':‘P+I{1. s 2.
1 Dp g 1p
%
p =min{1; [1 + (16,2 * (10 —3) * 0,786 + 0 *0 * 0 + 0 * (10— 3 — 0) * 0,786) / (204,5 * (223))] / [L + 0.5 * (24— 81,78) / 204,5 + 1 * (18 + 2 * 3) |
E 2200*1/1*16,2/204,55 1,19}
E =1
I~
™
2 2K (s- cj-q:-[uj]
[p]P = W =2%1%(22-3)*1%164*1/[2200 + (22 — 3) * 1]= 2,808MIIa
s Dy +|Is— c:J-"i.F
=
E YciaoBue B3aMMHOI0 BJIUSIHUS IUTYIEPOB
2 Ecnu paccrosiHre Mex Iy Hapy>KHBIMHU MOBEPXHOCTSIMH OJIDKANIINX IITYIIEPOB yIOBICTBOPSET YCIOBUIO!
=
= g m
c b Dy (s=0) +,fD} (s-c) =(2200* (22-3)+ (2200 * (22 - 3 = 408,9mm
YciaoBue He BBINOJIHEHO, TPedyeTcsl pacuéT yKpenJieHUuil ¢ y4eTOM B3aMMHOT0 BJIUSHUSA OTBEPCTHI.
A <
E
% g Jluct
HE E-802.00.00.00@P 122
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19810.4

=1+cu:|sj|3

K, = [1+co(180)] /2 =1

lip (1 - 08) 91+, 85 1+ L B R G R R Lt L L R
b-(s—c)

iy | 2 .m’.lipﬁ'”'“?.m'.l&]
1 T
DP L] h DP L) b

Vi =minsl,

di+ o
Ky|08+—% %
Ik

=min{l; (1 +[ (16,2 * (10-3)* 0,786 +0*0*0+0* (10~ 3— 0)*0,786 +  32,4*(113)*0,786+0*0*0+0* (11~ 3— 0)*0,786) /
(281 * (22 -3)])/ (1L* (0.8 + (24 +84) [ (2*281 + 1*[(18+2%3)/2200*1/1*16,2/2B + [(78+2*3)/2200*1/1*32,4/281 ))
= 1,058}

=1

] - 2K (=99 o]
035 |Df +Dp)+(s— )W,
Honyckaemoe nasienue [p] = min{ 2,808 2,808} MIla
2,808MIla = 2,3 MIla
3axroueHne: Y cJI0BHe MPOYHOCTH M YCTOHYHBOCTH BBINOJHEHO
[Mnomane, HeoOX0MUMasT TS YKPEIICHUS] OTBEPCTHS:

Wy =2%1%(22-3)*1*164/[0.5* (2200 + 2200} (22 -3) *1]*1 = 2,808MIIa

Ap =05, - dp) s, =05+ (24-81,78)* 155 = (-0,448810° ) w2
Pacnonaraemas miomanp yKperuleHHs OTBEPCTH!

Ay =1y -[sl — 5, - CS]-‘;{_I +lap 82 g2+l -|:S3 -0, - '351:]'13 +1p -[s— Sp — c]
=16,2 * (10 — 0,216 3) * 0,786+ 0* 0 * 0 + 0 * (10— 3 — 0) * 0,786 + 204,5 * (22 15,54 — 3)

=0,794710° m°
A, = (-0,448810°) M*< 0,794710° m?
3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO
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Kpbimka DN600c¢ dannem

Pacuér na npounocts mo 'OCT P 52857.-2007u 'OCT P 52857..-2007

UcxoaHble AaHHbIe

ITapameTpsl KPBIIIKH!

Marepuai: o9arac
TommuHa cTeHky, S;. 45 MM
IIpubarka 1t KOMICHCAIUU KOPPO3UH U 3PO3HH, C;! 3 MM

IIpubaBka 1t KOMICHCAIMM MUHYCOBOTO JIOMTyCKa, C0 O MM

IIpubaBka TeXHOIOTHIECKAs, Ca: 0 MM
CymmMma nipr6aBOK K pacu€THOM TOJIIIMHE CTEHKH, C: 3 MM
TonuuHa B MecTe NPOKIAIKH, S 41 mm
TounuyHa BHE yILIOTHEHHUS, S3! 35 MM

HaumeHbImii AuaMeTp Hapy»KHOH YTOHECHHOH Jactd, D,: 663mm

Hapyxnsriii tuametp kpsimku, D, 740 Mmm
Iapamerps! ¢paaHna:

Tun ¢ranua: IIpuBapHbIe BCTBIK
Hcnonaenune ¢uanma: Brictyn-Bnaguna

Iuametp 60mToBOM OKpyx)HOCTH, Ds: 700MM

Marepuan ¢nanna: 09r2C (KI11245)
CMeXKHBIH /IeMEHT: Mryuep I1 DN600
Matepuan CMEXHOTO 3JICMEHTA! 09rac

ToJuMHa CTEHKU CMEXHOTO JIEMEHTA: 22 MM
Buyrtpennuii tuamerp ¢aanua, D: 600MMm
Hapyxusiii nnamerp ¢uanna, D, 740MMm

Tommuua ¢uanna, h: 45 mm

Cymma nipru6aBok, C: 3 MM

JnvHa KOHMYECKOH YacTH BTYJIKH, |: 36 MM

Jluct
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JlTiHA [UITMHAPUIECKOM YacTh BTYIIKH, | 0 MM

TonmuHa MWIKHAPHYECKON JaCTH BTYIIKH, So: 12 MM

TonmuHa KOHMYECKOM YacTH BTYJIKH, S 24 MM

Pannyc nepexona, r: 7 MM

HInunbkmu:

Marepuai: 35X

Hapyx#siii quamerp, d: 23mMMm

Konuuectso, n: 32

KonTtpons 3atsixku: Her

IIpokaanka:

Marepuan npoxiaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEp)KaBEIOMIEH cTamn
Tonmuaa, h: 4. 5MMm

Hapyxusiii nnamerp, Dy ,,: 663Mm

Mlupuna, b;: 12Mmm
KoadhpummeHT mpouHOCTH CBapHOTO IIIBa:
Pp =1

Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

PacuétHoe BHYTpeHHee n30bITOUHOE AaBicHue, P: 2,302MIla
PacuéT ¢hnaHua no NOCT P 52857.4-2007:

Csoiicmea mamepuana 60amoe (wnunex)

Temneparypa GontoB (mmuiek), ts: 203,7 °C
HomuHanbHbIE HOMyCKaeMBbIe HATPsLKEHMS it Matepuaia 35X mpu temmeparype T = 203, °C :

[0]le= 224,5MIla
Momyab IpOa0IbHOM yrpyrocTy st MaTepuaia 35X npu remmeparype T = 203, °C:

Es= 2,07710° Mlla
Koaddpunmenr nmuelinoro pacmmpenus st marepuana 35X npu remneparype T = 203," °C:

a,= 0,133310° °C
HoMmunanbHble onmyckaemble HanpspkeHust 1uis Matepuana 35X npu temmneparype T = 2(°C :

[0]%= 230MIla
Momyab MpOa0IpHOM yrpyrocTH st MmaTepuaia 35X mpu temmeparype T = 2( °C:

E*%.= 2,1810° MIla

Ceoiicmea mamepuana cmexicnozo rnemenma paanya 2 llImyyep I DNG0OO
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temmneparype T = 21( °C (pabouue ycnoBus):

[0]u= 164MIla
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C npu temmeparype T = 2( °C (pabouue yciaoBus):

[0]%,= 196MIla

Ceoiicmea mamepuana ¢aanya

Temmeparypa ¢uanra (kombua), ty: 210 °C
Honyckaembie Hanpspkenus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 21( °C (paboune ycnoBus):

[0]o= n*min( Rex / nr; R/ Ng; Ryaene / Ny Rog.oineme / Ny) = 1*min{193,4 /1,5, 440/ 2,4; ~ /; -/ -}= 128,9MIla
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Mopayse npoaosbHO# ynpyroctu st Mmatepuana 090 2C (KI1245) mpu temneparype T = 21 °C:

E,= 1,810° MIla

Kosdhdunment nuneiinoro pacimpenus s marepuana 09'2C (KI1245) npu temmneparype T = 21( °C:

a,= 0,12710* °C

Jonyckaemble Hanpsokenus s marepuana 09 2C (KI1245) npu temmeparype T = 2C °C (paGouue yciaoBus):

[01%= n*min( Rex / nr; R / Ny Ryyace / Ni; Rog.oen / Ny) = 1*min{245/ 1,5; 440/ 2,4; - 1; -/ -}= 163,3MI1a
Mopayse npoposbHO# ynpyroctu st Matepuana 09 2C (KI1245) mpu temnepatype T = 2C °C:

E*%= 1,9910° MIla

Xapaxkmepucmuku npokiaoxku.

JIBHOE JaBJIe- ycKaem TIb- JIOBHBIH MO-
Tun u Matepuan mpo- Kosddurment [ aemproe napre- - lonyckaemoe yae Kosdpu-niment exo ©
otk m H1e 00KaTus HOE J1aBJICHUC Gocaris K ITyITb COKATHA
Oosey MI1a q], MIla ., MIla
CrinpajbHO-HABUTAsS C 3 69 - - -
TeHTOM 13 HepKaBeIoIIeH
cTayn
DddexTuBHAS IHPHUHA TPOKIAIKH:
by = 12mm
by, =150
by = b mpu ¥ MM
by, =150
by =38 by, mpu ® MM
IIpumeuanue:

Pabounii HapyKHBIN THaMETp MPOKIATKH:

o Pngp = 663um
<
‘;[ Cpennuit 5 QeKTUBHBIA AUAMETpP MPOKIIAJIKH:
§ Do =Dngp —by =663-12=651mm
E( Jiist MeTaynmuueckux U acOOMeTalUIMYeCKUX Mpokinanok Y, = 0.
=
Pacuémmnuvie napamempol 601mos (winuex).

S PaGouas juHa 60aTa (LIMUIBKH):
>
~ Leg=h+s,+hy = 41+45+45=90,Emm
ol
i [Trotmans cedeHus! MIMUIBKA (110 BHYTPECHHEMY THAMETPY PE3bOBI):
= fo =0,302710° m°

DddexTuBHAS ATMHA IMTATHKY:
ol
j Lo=Lg+056 -d = 905+056*2 = 103,4um
E TTomaTnuBOCTD LINUIEK:
2 L,
% ¥e =35 . = 103,4/(2,180°*0,302710°*32) = 0,489510" mm/H
M Ei - fon
N .
§[ Pacuémmuvie napamempovl KpbluiKu.
S
3 Ky =2 =740/ =1,137
2 w =g =740/ 651 =1,
)
=
3 <
|2
% g Jluct
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067 K2 -f+2.55 12K p )-1]

pr =
] =(0.67 * (1,137 * (1 + 8.55 * Ig(1,137))}- 1)) / (1,137 — 1) *[1,137- =
My -1 | KE -14+0857 K2 +1)- L—IJ ] 1+ (L.857 * 1,137+ 1) * (45 / 41§)) 0,9285
2
Moayab npoaosapHO# yupyroctu st matepuana Q9 2C npu temmeparype T = 2( °C:
E*,= 1,9910° MIla
VYrioBas noJaTJINnBOCTh KpI)IIlIKI/I:
*p
Yip = 355 =09285/(1,990°* 41°) = 0,387910° °/H m
Er.'rn 5]
Pacuémmuvie napamempul pranuya:
1g = /D 55 =(600*12) = 84,85mm
fg =0,8426
Dy .
= =740/ (600+2 * 0) = 1,23
D+2-c
K2 1+8.55 1gK) -1 )
7= 5 = (1,232 * (1+8.55*g 1,233)-1) / ( (1.05+1.945* 1,288* (1,2331)) = 1,824
(1.05+1 945 -K*) (K -1)
fiw =0,2506
2]
g 2
= = K7d+ 82'55 gk -l =(1,23%* (1+8.55*Ig 1,233) -1) / (1.36 * (1,2331) * (1,233-1)) = 10,3:
§ 136 (K -1) (K-1
=
=
o
= pp-h+ly Py B’
A= + =(0,8426 * 45 + 84,85) / (1,824 * 84,85) + 0,250645° / (10,31 * 84,85 * 12) = 0,9746
= frlo Pyl sj
g VYraoBas noJaTJINnBOCTh (bHaHHa npu 3aTsKKE.
g 091y
. ¥o = 35 . 3 . = 0.91*0,2506 (1,9910°*0,9746 * 12 *84,85) = 0,551410° °/H m
4 E¥ 4 sl
= IIneun MOMEHTOB:
%
2 a=10
s
2
K b=05(Dg-D.;) = 05*(700-651, = 24,5mMm
o]
§ b= A 1222
5
=
[¥a}
Q
=
= 1
x= = 36/((600 +2*0)* (12— 0)}*? =
é D +29 (og o) ((600 +2*0) * (12- 0))** =0,4243
3 <
{E
% g Jluct
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x
Ly LB = 1+(2-1)04243/ (04243 + (1+2)/ = 1,36
4

OKBHBAJICHTHAS TOJIIMHA BTYJIKH TS (IIaHIa, TPUBAPHOTO BCTHIK:

=140 -1]-

i, =¥ (SEI —D) = 1,361*(12-0)= 16,3¢ MM

=02 (D, (D+2d-¢)- 5] = 0.5*(651- (600 + 2 *0) - 16,34)= 17,33Mm

Pacuém nazpysox:
PaBHoelicTBYIOIIAs JaBICHUS:
Qg =075 D2 -p = 0785+ 658+2,302 = 7,65710° H
VYeunnue Ha POKIIaAKe B pabounX YCIOBUAX, HEOOX0IUMOE ISl 00eCTIeUeHUSI TEPMETHIHOCTH
Fp=nDg by mlp| =31427651+12+3* 2,30 = 1,6951C° H
YCI/IHI/IC, HGO6XOZ[I/IMOG JJId CMATUA TIPOKIIAZIKU TIPU 3aTsKKE.
Poowe=0.35 1D By Qe = 05%3,142%651*12%6 = 8 46710° H

N=Yn+7e+yy b +yg b

KoadduumenTs! sx€cTKOCTH 11 (IIaHIIEBOTO COSIMHEHUS C KPBIIIKOH, HATPYKEHHOTO BHYTPCHHUM JaBJICHUEM:

= 0+0,4895107 + 0,387910° * 24,5+ 0,551410° * 24,3 = 0,147210° mm/H

- e+ ‘B-b
o=1- Fn~ ¥y T Y = 1-(0-(0,55140°* 17,33 + 0,387910° * 24,5) * 24,5)/0,14710° = 1,553
m

Pacuérnas GonroBas Harpy3Ka IpH 3aTsKKE, He0OX0ANMAas IS TepMETH3aUHU B pabounX yCIOBUAX:

Pep=o-Qg+Ry =1,553%7,65710°+1,6951¢° = 1,35910° H

CymmapHas mwiomais cedeHus 00ToB (IMUICeK) M0 BHYTPEHHEMY AUAMETPY PE3bObI MM CEYCHHUIO HAMMCHBILETO Ha-
MeTpa:

&g =n-f. = 32+0,302710° = 0,00968 >

PacuérHast 60TOBAs Harpy3Ka IPH 3aTDKKE, HEOOX0aUMAast ISt 00KaTHs MPOKIAIKUA ¥ MUHHMAJIBHOTO HA4aJbHOTO HATS-
JKEHUs 0OJITOB:

P, = max {PDEK; 04.-A, [c]ﬁ”} = max{8,467L0°; 0.4 * 0,009688 * 230 = 8,9180°} = 8,9131C° H

Pacuér 0e3 yuera CTECHEHHOCTH TeMIepaTypPHbIX Aedopmanuii

Pacuém oonmos(mnunex).

KosddhunpenT yBenuueHus 0MyCKaeMbIX HaIIPsHKEHUH pu 3aTsokke: & = 1,2
Koaddumment yenosuit padotsr: Kyp = 1

Koaddunuent yenosuit 3atsxku: Ky, = 1

Jomyckaemble HampspKEHUS 17151 00NTOB (LIMUICK) IIPU 3aTSKKE:

[off = & Kyp Ky Kyp [0l = 12%171%1+230 = 276 MIla
Bonrosas Harpy3Ka B YCIIOBMSIX 3aTsIXKKHU!
PF =max(P, B, = max(1,3500°;8,91310°) = 1,35910° H

YcnoBue MpOYHOCTH TIPH 3aTIKKE!

T
T g1 =f5['3]1;5ﬂ
6

iy
Fg " _ .
ogl = ? = 1,35910°/ 0,009688= 140,: MIla
&
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KpyTsiiuii MOMEHT Ipu 3aTskKe 00ToB (Himuiek) 6e3 cMa3Kku npu O = 120MIla Beibupaercs no puc. J.1TOCT
52857.4-2007:

M = 216,5H M

INpu Hanmuynu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M,, = 162,4H m

140,2MTIla < 276 MIla, YcaoBHe MPOYHOCTH BHIIOJTHEHO

Jonyckaembie HaNpsHKeHust st 601TOB (MIMUIIEK) MPU paboYrX YCIOBHUSIX:

[,3]1; =K Ky Ky .[.j]IS = 1*1*1*224F = 224,5MIla

Bontoast Harpy3ka B pabo4nx yCIOBHSX:

PE =P +{l-o)Q; = 135010 +(1-1553)*7,6500° = 9,35210° H
YcnoBue MPOYHOCTH B pabOYHX yCIOBUSX:

Pg
Oga = z E: [U]g

P P
Tgo = Z& = 9,35210°/0,009688 = 96,5 MIla

A
96,53MIla < 224,5 MIla, ¥ c/ioBHe MPOYHOCTH BBHITIOJTHEHO
BonroBast Harpy3ka B yCIOBHUSX 3aTSIKKH:

P! —maxlB, . F.] = maxq1,35a0°; 891316} = 1,35910° H

VYcnoBue NpOYHOCTH MPH 3aTAKKE!
P]‘l‘[
=
Og =—% [-:]L“
Ay

P]'l'[
Og = f = 1,35910°/ 0,009688 = 140, MIla
6
KpyTsiiuii MOMEHT mpu 3aTsDKKe 601ToB (mimuiiek) 6e3 cMa3ku mpu Og; 2 120MIla Beibupaetcs mo puc. .1 TOCT
52857.4-2007:
My = 216,5H M
Ilpn manmanu cmasky BenmuauHa My, cHmkaetcsa na 25%m cocrasmser 0.75*M, = 162,4H m

Pacuém omeemnozo ¢pranya:.

KoadummenT, yaurpiBatronuii u3rud Tapeiaku GraHma Mex Iy MITAIbKaMu:

= max{1; (3,142*700/32/(2*23+6*45/ (3&5)l'} =1

PacuérHplii n3rubaronuii MOMEHT, AEHCTBYIOIHMH Ha (JIaHEeL ITPH 3aTKKE:

M™=Cp FM.b = 1%135010°% 24,5 = 3,32910" Hm

L]
L =D+2c) HpH(D+2 el =40 -5 —cl = 600 +2* Onpu (600 + 2 * 0) >20 * (24 — 0) = 60( MM
MepunnoHallbHOE H3THOHOE HANPSDKEHNE BO BTYJIKE B YCIOBHSX 3aTSHKKH B CEUCHHUH Sy
™
M
0] = ——— = 3,32910%/ (0,9746 * (24- 3¥ * 600) = 129,1MIla

4
A (sl - cj -
PannanpHOe HaMpsHKCHUE B TAPEIIKE B YCIOBHAX 3aTSKKHU:
_ 1.33 g -htl, By

M
OF
A-h?.1,-D

= (1.33*0,8426 * 45 + 84,85) / (0,9746 * % * 84,85 * 600) * 3,329.0" = 44,82MIla

Ki1gK
2

1
by = T [IZI A5 T ] =1/(1,233-1) * (0.69+5.72 * 1,233 Ig 1,233/ (1,233-1)) = 9,475
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0 K2 +1
=
K2 -1

Opr)KHOG HAIpPsDKCHUE B TAPEIIKE B YCIOBUAX 3ATSKKM!

=(1,23%+1)/(1,233-1) = 4,838

By M
h'.D
VYcinoBre CTaTUYECKOM MPOYHOCTH TIPH 3aTsHKKE B ceueHud S; (. 8.5.1):

max {7 +5 %] ¥ 4otk [

tmax {H‘ +c’11{|; H‘ +c’}‘|} = max{|129,1 + 44,82|; | 129,1 + 42,7! = 173,9MIIa

o = -Bz oF = 9.475*332-10/ (45 * 600) — 4,838 * 44,82= 42,75MIla

Jonyckaemsble o0mre MeMOpaHHble U n3rubHble Hanpsokenus (. 8.10IOCT P 52857.1)

[o] =1.5.[cf = 151633 = 24EMIla

Ko [0 = 1+245 = 245MIla

173,9MIlIa < 245 MlIla, YcaoBue MPOYHOCTH BHIIOJTHEHO
Pacuéraplii u3rudarommii MOMEHT, ISHCTBYIONIMH Ha (JIaHel MpH padoInX yCIOBHUIX:

MP = Cp-max {PP Qe | e} = 1*max{9,352L0°* 24,5 + 7,65710° * 17,33; [7,65710° | * 17,33) = 3,61810" H M

MepunroHalbHOE H3THOHOE HAIPSDKEHUE BO BTYJIKE B paO0UMX YCIOBUSAX B CEUSHUH Si:
MP

P _ — * * —

l=—— 3 -+ = 3,61810/ (0,9746 * (24- 3F * 600) = 140,3MI1a
A (sl - cj -0

Pazmam,Hoe Halps’KEHUEC B TaAPCJIKE B pa60!11/1x yCJ‘IOBI/IﬂXZ
1353 -fhp -htl, WP -

A-h* Ap-D
Opr)KHOG HaIIpS’)KEHUC B TApCJIKE B pa60q1/1x yCJ‘IOBI/IHXZ

U% = (1.33*0,8426 * 45 + 84,85) / (0,9746 * 2* 84,85 * 600) * 3,618L0° = 48,72MIla

<
: o P
= Gg == -fg .,:.,-% = 9,475 *3,61+:10"/ (45 * 600) — 4,838 * 48,72= 46,47MIla
a h*-D
E MepuanoHaibHOe MEMOpaHHOE HAPSDKEHHE BO BTYJIKE B pa0OYHX YCIOBUSX B CEYEHHUN S
=
[©) Qg
= sb = = 7,65%10°/ (3,142 * (600 + 24) * (24 — 3))= 18,6MIla
T -I:D+ sl]- (sl - c)
o VYcnoBre CTaTHYECKOH NMIPOYHOCTH B Pa00OYMX YCIOBUSX B CEYCHHU S
S
= tmax [|l31—l3]m +UR| }: Ghm +GTHI +':"].1m ”{KT U]M
%
: _ . _ . _ 140,3 - 18,6 + 48,72|; |140,318,6 + 46,47|; |140,3+ =
& max [IUP b +ok | ||3P ol +0%f B} +of |} = max{]
E 1 Lmm E 1 Lmm T 1 I 18,6} 170,4MIla
Homyckaemblie obure MeMOpanHbie i u3rubHbie Hanpspkenus (m. 8.10'OCT P 52857.1)
ol
i [0} =1.5 5]y = 1.5*1289=193:MIla
=
=
g K; [s], = 171934 = 193,4MIla
- 170,4MIla < 193,4 MIla, YciaoBue NPOYHOCTH BHINOJIHEHO
«
s
= a6
i f=max<]+.4 =max{3,018/(1+1);1.C =1,509
Q
= 10
=)
= MepuroHaabHOE U3THOHOE HANPSDKEHHE BO BTYJIKE B YCIIOBUSIX 3aTSKKH B CEUEHUH So.
=
oy =f-Of = 1,509*129,1= 194,§ MIIa
o VYcaoBre CTATHYECKON MPOYHOCTH MPHU 3aTSDKKE B CeUeHUH S (1. 8.5.2):
gl
HE
% g Jluct
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ohs13 ol
Hdonyckaembie CyMMapHbIe 00LIKME U MECTHBIC YCIOBHBIC yIIpyrie MeMOpanHbie U n3ruOubie Hanpsokenus (. 8.10IOCT P
52857.1):

[off =3[ay = 3+1633=490MIla

13-[of" = 13%490 = 637MIla

194,8MIla < 637 MIla, YcaoBHe IPOYHOCTH BHIMIOJTHEHO
MepuauoHaabHOE U3THOHOE HAMIPSKCHHUE BO BTYJIKE B pa00OYUX YCIOBHSAX B CCUCHUU !

of =f-of = 1509*1403= 211, MIla
MepunroHaibHOE MeMOpaHHOE HAMPsDKEHUE BO BTYJIKE B pab0YMX YCIOBHSIX B CEYCHHUH Sy
Ofom = s

- 'n-IID +SD:|-|ISD —cj

OxpyxHOE MeMOpaHHOE HANIPSHKCHHE OT IEHCTBUA JABICHUS BO BTYJIKE B pa0OYHX YCIOBHUIX B CEUCHHUH So.

= 7,657+10°/ (3,142 * (600 + 12) * (12 — 3))= 44,25MIla

P p-D .
=—/— = 2302*600/(2*(1=3)) = 76,72MII
T ime E'(SD —E:| 2*( )) a

YcnoBue CTaTHIECKOi MPOYHOCTH B padOYHX YCIOBHSX B CEUCHUN Sy

0308 £y, | [07 0} thr -c};m]]s 13 o]

. . _ 211,7+ 44,25]|; |0.3 * 211,°# 76,72|;|0.7 *211,7 =
thax “jp +oE |, P.E -t +o% |, r].? ot ‘jp -k :] = max]
0 ="t 0= tme 0=V lom ™ Omo + (44,25 - 76,72)|} 256 MIla

JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MEMOpaHHbIE U M3ruOHbIe HanpsbkeHus (. 8.10IOCT P
52857.1):

El

.
s [||:7EI uu =,

[o]g =3-[d]y = 3+128.9=2386,7MIla

13.[5], = 1.3%386,7=502,7MIla

256MlIla < 502,7 MIla, ¥Yci10Bue NPOYHOCTH BBHINOJIHEHO
VYcaoBre cTaTHYECKOH NMIPOYHOCTH B pabOYHX YCIOBUSX B CEYCHHHU Sp!

tmax “:Em |', |ngm |]£ [u:-']EIJ

max “.:EWL Em” = max{|76,72|; | 44,25 = 76,72MIla

76,72MIIa < 128,9 MI1a, YciioBue NPOYHOCTH BbINOJHEHO
VYcioBue CTaTUUECKON MPOUYHOCTH TIPH 3aTSHKKE IS TAPEIIOK:

mx {2 A 1 IR

max [}:‘R‘|-, |c!r“|] = max{|44,82]; | 42,75 = 44,82MIIa

Kr-[ofy = 1+1633=163,3MIla

44,82MIla < 163,3 MIla, Y c/10BHe NPOYHOCTH BHIMOJTHEHO
VYcinoBue CTaTHUECKO MPOYHOCTU B Pab0YHX YCIOBHSIX IS TAPEJIOK:

ma “131;._ HIH]E Kr '[Ij]i.,
may [||3P1;t|; |.3$ ” = max{|48,72];| 46,47 = 48 72MITa

Ky .[.j]|1J = 1*128,9 = 128,9MIIa

48,72MIla < 128,9 MIla, ¥Yci1oBHe MPOYHOCTH BBHIIOJTHEHO
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Kécmkocmeo ¢pranuya:

Yron noBopoTa ¢uraHa B pabodnx YCIOBHSAX:

20

= MF Ty ET - 3,61810°* 0,551410°* 1,9910°/ 1,810° = 0,2206 °
E

JlommyckaeMblIit yroj moBopoTa QJuiaHIa;

[®] =0,3939°

Koaddunment yBennueHus nomyckaeMoro yria noBopota ¢uiannes: Kg = 1
VYcoBHe BEITIOIHEHUS KECTKOCTH (IIaHIIeB:

@< Ky [®] =1+0,3939=0,39:°
YcaoBue ;K€CTKOCTH BBITIOJTHEHO

Pacyér ¢ yu4eToM CTECHEHHOCTH TeMIepaTypHbIX AedopManuii

Pacuém o6onmos(mnunex).

Jlomyckaemblie HAMPsHKEHUS JU1st G0TOB (IIMANICK) TIPH 3aTSIKKE:

[off = ¢ Ky Ky Ky [T = 1,2%1%1%1,3%230 = 358,8 MIla
B 1
! g0 g0 E20 _ 1/(0+0,4895107 * 2,1810° / 2,07710° + (0,551410°* 1,9910°/ = 6,24410°
o e+ Ty '_wﬂfkp ® Y T 1,810° +0,387910°* 1,9910°/ 1,810°) * 24,59 H/vmm
& EEIJ EBP

Harpy3ska ot TemmepaTypHbIX aedopmarimii:
6,24210°* (0,126510" * 41

0, = ,F_{m& -h’-{twl—zﬂﬂcﬁmg 4 _(tw _muc)_% -(h“'+h"’)-(t5 _a DCD _ *(210- 20C) + 0,12710%** = (-

45 * (210- 20C) — 2,13910"

0,133:10°* (41 +45)* )

(203,7- 20C))
Pacuérnas 60J‘ITOBa${ Harpyska mnpu 3aTsKKe, H606XOI[I/IMa${ I r€pMEeTU3alluu B pa60!mx yCJ‘IOBI/ISIXZ

1,553 * 7,65710° + 1,69510° = 1,3591(C°
P = Q +Ra 1,3810° H
= thax = . _ - .
&l o0, +R -0, max{ 1 553 *7,6570° + 1,69510°  (-2,13910) = 1,381¢°F }= L,

YcnoBre NpoYHOCTH TIPH 3aTSKKE!
P]‘l‘[
_ s
Og =— = [U]Jg
A g

P]'ﬂ:

O = ﬁi = 1,3810°/0,009688= 142 .t MIla
g

KpyTsimuii MOMEHT Ipu 3aTskKe 00ToB (Himuiek) 6e3 cMa3Kku npu Og = 120MIla Beibupaercs no puc. J.1TOCT
52857.4-2007:
M= 219,9H M
INpu Hamu4uu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M,, = 164,9H m
142 ,5MITIa < 358,8 MIla, YciioBue NPOYHOCTH BHINOJIHEHO
Jonyckaembie HaNpsHKEHHst st 601TOB (LIMUIIEK) MPU paboUYrX YCIOBHUSIX:

[oF =Ky Ky Ky [olg = 1#1*1,3%224¢ =291,9 MIla

Bountoast Harpy3ka B pabo4nx yCIOBHSX:

PP =P+l -] Q, +Qy = 13610° +(1-1,553) * 7,6520° + (-2,13910°) = 9,35210° H
VYcnoBue MPOYHOCTH B pabOYHX yCIOBUSX:
Fe
Oga = z E: [U]g
F P
Og3 = —= = 9,35210°/0,009688= 96,5: MIIa
fug
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96,53MIla < 291,9 MIla, ¥YcjioBHe NPOYHOCTH BBINOJIHEHO
Pacuérnas 601TOBast HArPY3Ka MPH 3aTSHKKE, HEOOXO0AUMast ISl TePMETH3AIUH B PAOOYUX YCIOBUSAX:

1,553 * 7,65710° + 1,69510° = 1,35910°
P R
= ma = = .
51 @ Qp +Ry - Q max{ 1 553 +7,65710° + 1,60510° - (-2,13010') = 1,3810° }= 1,3810° H

YcnoBre NpoYHOCTH TIPH 3aTSKKE!
P]‘l‘[
=
Og =—% [-:]L“
& E

P]'l'[
Tgp = ﬁi = 1,3810°/0,009688= 142,t MIla
6
KpyTsiiuii MOMEHT IpH 3aTskKe 60ToB (Himuiek) 6e3 cMa3Ku npu O = 120MIla Beibupaercs mo puc. JI.1 TOCT
52857.4-2007:
M= 219,9H M
INpu Hanmu4uu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M,, = 164,9H m

Pacuém omeemnozo ¢nanua.
PacuérHblif M3rudarmuii MOMEHT, ISHCTBYIONINI Ha (JIaHel IPH 3aTsHKKE:
M™=Cp Pl b = 1+13810°*245 = 3,38110° Hm

MCpI/I,Z[I/IOHaHBHOG U3ruOHOe HaIpsDKCHUE BO BTYJKE B YCIOBHSX 3aTSKKH B CCUCHUU S;.

MM
ol = ———— = 3,38110'/(0,9746 * (24- 3} * 600) = 131,1MIla
A-lsy—c)” D
PaL[I/IaHLHOG Haps’KEHUEC B TAPCJIKE B YCIIOBUAX 3aTSIKKH.
w 133 pg b+l
Op =—— —— M = (1.33%0,8426 * 45 + 84,85)/ (0,9746 * > * 84,85 * 600) * 3,38110° = 45,52MIla
a-h® 1, -D
Opr)KHOG HaIpS’)KEHUEC B TAPCJIKE B YCIIOBUAX 3aTAXKKU.
T
oT = —ﬁ ‘32 -Bz-of = 9475*338:10/ (45 * 600) — 4,838 * 45,52= 43,43MIla
h*-D

VYcioBre CTaTUYECKON MPOYHOCTH TIPH 3aTSHKKE B ceueHud S; (. 8.5.1):

max {p7F +5 %] ¥ 4otk [

tmax {H‘ +c’11{|; H‘ +c’}‘|} = max{|131,1 +45,52|; | 131,1 + 43,4 = 176,6MIIa

Jonyckaemsble o0mre MeMOpaHHble U n3rubHble Hanpsokenus (. 8.10I'OCT P 52857.1)

[o] =1.5.[cf = 151633 = 24EMIla

Ko [0 = 13%245=318,5MIla

176,6MIla < 318,5 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
BosrroBast Harpy3ka B pabo4mx yCIOBHSIX:

PP =pPM -0, +Q; = 13610 +(1-1553)*7,6520°+ (-2,13910') = 9,3521C° H

PacuérHblil n3rubaronuii MOMEHT, ASHCTBYIONHUN Ha (JIaHel TPy paboyuX yCIOBHSX:

MF = O p  max {Pg -h+Qn-e;|Qn|- e} = 1*max{9,35210° * 24,5 + 7,65710° * 17,33; |7,65710° | * 17,33] = 3,61810" Hm

MepuanoHanbHOE H3THOHOE HANIPSIKEHUE BO BTYJKE B paO0UNX YCIOBHAX B CEUCHUH Sy

IWIF
—a % = 3,61810/ (0,9746 * (24- 3f * 600) = 140,3MI1a
A (sl - cj -0

Pazmam,Hoe HaMps’KEHUEC B TAPCJIKE B pa60q1/1x YCIIOBUSX:

p 133gphtly
of = L LD ‘MF = (1.33*%0,8426 * 45 + 84,85) / (0,9746 * 2 * 84,85 * 600) * 3,618.0° = 48,72MIla
PR

P _
oy =
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Opr)KHOG HaIIpS’)KEHUC B TapCJIKE B pa60!mx YCJIOBUSIX:

MT
Ug - p‘fg -B .G% = 9,475 *3,61+:10"/ (45 * 600) — 4,838 * 48,72= 46,47MIla
he D
MepI/II[I/IOHaHLHOG MeM6paHHoe Halps>KEHUE BO BTYJIKC B pa60!11/1x YCJIOBUAX B CCUCHUU St

gl = Qa
o ﬂ-l:D+Slj-|:Sl— c)

YcnoBue CTaTHIeCcKOi MPOYHOCTH B pa0OUHX YCIOBHSX B CEUCHUN Sy

tmax “Ul —U]m +UR| }: Ghm +l3-1-| }: +':"].1m ”{ | U]M

= 7,65710°/ (3,142 * (600 + 24) * (24 — 3))= 18,6MIla

r__Tm rll.r__p PP _ max{|140,3 — 18,6 + 48,72; |140,318,6 + 46,47|; [140,3 « =
s “”1 Sl +'3F.|=|'31 Ylom + Ol |} = 18,6]} 170,4MTIla

Homyckaemblie obure MeMOpanHbie i u3rubHbie Hanpspkenus (m. 8.10'OCT P 52857.1)

[0l =1.5 0] = 1.57128,9=193,«MIla

K, [.3]m = 1,3*193,4 = 251,4MIla

170,4MIla < 251,4 MIla, YcioBue POYHOCTH BHINOJIHEHO
MepuroHaabHOE U3THOHOE HAMPSKEHHE BO BTYJIKE B YCIOBHUSIX 3aTSKKH B CEUCHUH Sy

Oy =f-O] = 1509*131,1= 197, MIla

VYcinoBre CTaTUYECKOM MPOYHOCTH TIPH 3aTSHKKE B CEUEHUH S (1. 8.5.2):
n 20

ar <13 sl

JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MEMOpaHHbIE U M3ruOHbIe HanpsokeHus (. 8.10IOCT P
52857.1):

[off =3[dfy’ = 31633 = 490MTTa

13, [ ]f*El = 1.3*490 = 637MIla

«
&
s 197,9MIla < 637 MlIla, ¥YcaoBHe NPOYHOCTH BHINIOJTHEHO
= MepuanoHansHOE H3THOHOE HANIPSKEHHUE BO BTYJKE B pa00UNX YCIOBHAX B CEUEHUH Sp!
[¥a}
2 P_ P o= * - -
= of =f-o} = 1509*1403= 211, MIla
é( MepuanoHansHOE MEMOpaHHOE HAIIPSDKEHIE BO BTYJIKE B pa0OYHX YCIOBHAX B CEYCHUU So.
Q2
R = L = 7,65710°/ (3,142 * (600 + 12) * (12 — 3))= 44,25MIla

S - (D+sg ) [sy -]
2 OxpyXHOE MEMOpaHHOE HATIPSHKCHUE OT ICHCTBHS JaBICHUS BO BTYJIKE B pa0OYHX YCIOBHUIX B CCUCHHUU So:
ol
Z T _ p . D _ . . 1 _
@ Oime = 5 7% = 2302*600/(2*(1z3)) = 76,72MIla
= 2 (5 - C:'
= VYcoBUe CTAaTUYECKON MPOYHOCTH B pa0OYMX YCIOBHSIX B CCUYCHUU Sy
2 D, I p,..1 | I L,p I ]
Z_ thax “GD_ T (07 o0 £ G — T ima 51.3-[:3]1;._
m
T
= [ D max{|211,7¢ 44,25|; [0.3 * 211,7# 76,72|; (0.7 * 211,7 =

X ax +oE | P.E-UPiGP |'P.T-Upiqu -k l] = VT Thesh = IERel I ’
= P8 *ok | 0 me 07w me BT £ (44,25 - 76,72))) 256 MIla
Ea JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MeEMOpaHHbIe U M3ruOHbIe Hanpsokenus (. 8.1(TOCT P

52857.1):

g [o]g =3-[cl, = 3*128.9=386,7MIla
=
S
5
2 13 [U]R = 1.3*386,7 = 502,7MIla
=
= 256 MTIla < 502,7 MIla, YcaoBre NPOYHOCTH BBINOJIHEHO
= VYcoBHe CTATUYECKON MPOYHOCTH B pa0OYMX YCIOBHSIX B CCUYCHUU Sy
3 <
|2
% © Jluct
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ik [ Fgm |; ||:T',§,m |]S [D'],;ﬂ

max “.:EWL Em” = max{|76,72|;| 44,25 = 76,72MIla

76,72MIla < 128,9 MIla, YciioBue NpOYHOCTH BHINOJIHEHO
YcnoBre cTaTUYecKO MPOYHOCTH MIPH 3aTKKE J1JI TAPEIIOK:

ma {2 < p I

ax {|.:“§|; |c!r“|} = max{|45,52]; | 4343 = 45,52MIla

Ky [off = 13%1633=212,3MIla

45,52MTIla < 212,3 MIla, ¥Yc1oBHe IPOYHOCTH BHIIOJTHEHO
YcoBre CTaTHIECKOM MPOYHOCTH B pa0OYMX YCIOBHSX /IS TAPEIIOK:

thax “UPR H:H]E Kr '['j]tb

ma [|n§|; |uj$ ” = max{|48,72|; | 46,47 = 48,72MIla

Kr-[o, = 13+1289=167,6MIla
48,72MIla < 167,6 MIla, ¥Yc/10BHE NPOYHOCTH BHIMIOJTHEHO

Kécmkocmeo pranuya:
Yron noBopoTa ¢uraHa B pabodnx YCIOBHSAIX:

20
@= 1" 3, BT = 361810 05514109+ 1,9910°/ 1,810° = 0,2206 °
E

VcinoBue BBINOIHEHUS JKECTKOCTH (bHaHIIeB:

@< K, |® =1+%0,3939=0,39z°
YciaoBue :KECTKOCTH BbINMOJHEHO

Pacu4éT KpbIWKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

KoaddunreHT ocnabneHus aiis THUIL, He UMeronux otBepetuit Ko = 1.0

Temnepatypa ¢nanna (konbua), ty: 210 °C

Ceoilicmea mamepuana KpoluiKu
Jonyckaemble Hanpsokerus 11 Marepuana 09 2C npu temneparype T = 210 °C (pabouue ycinoBus):

[0]= 147MlIla
Monyab nponoiapHO# yrpyrocty mist matepuaia 09 2C npu temmeparype T = 21( °C:

E,= 1,810° MIla
Koaddunuenr nmueiinoro pacumpenus s Marepuana 092C npu Temneparype T = 21( °C:

0= 0,126510* °C
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmeparype T = 2( °C (pabouue yciaoBus):

[0]*,= 183MIla
Monyab npoaospHO# yupyroctu mist matepuana 09 2C npu Temmeparype T = 20 °C:

E*,= 1,9910° MIla

JIHuwa u KpoluiKu ¢ 00NOJTHUMENIbHBIM KPACGLIM MOMEHMOM, HAZPYHCEHHbLE U3-
ObImMOUHBIM Oas/1eHUeM

PaBHozeiicTBYIOIIIAs JABICHUSA:
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O, =p- : m = 2,302 %3142 *65%/4 = 7,66110° H
i
Y= _— =9,35210°/ 7,66110° =1,22:
Qx
1+3-1.|.r-[ Dz -1]
K, =041 = £ =0.41*[(1 +3*1,221* (700 /651 — 1)) / (700651)[> = 0,446¢
3
Den

IMonpasounelit koddduImenT A1 fomyckaemoro nasnenus K, = 1.0
Jonyckaemoe naBiieHue:

KgKg-

3,068MIla = 2,302 MIla
3akiroueHue: Y c10BUe MPOYHOCTH BHITOJTHEHO

2
[p]=[ S1_'3D J [o]-g K, =(45-3]/[1%04466*651]f* 147 *1* 1 = 3,068MIIa
T

JInuwa u KpotuKu, Hazpyscennovle U30blMOUHBIM 0ABIEHUEM

PacuérHas ToJIIMHA CTEHKH C Y4€TOM NpuOaBOK:

13
spto=Eg Ky Dp- ——=——+1r =0,4466*1*651 *(2,302/[1*147 * 1} +3 = 39,3¢ MM
¥ o[ K,

39,38Mm < 45 mMm
3akmoueHne. Y cJIOBHE MPOYHOCTH BBIMOJHEHO

D
K,=08 |—2 1  =08+[700/651- 1}" =0,2195
D':l'[.

g
= Poopr
~ P = max 92— =L =max{9,35:1C°/ 147; 1,3810°/ 183} = 0,0063621°
e O] [=]
= PacuérHas ToNMIMHA KPBIIIKKA B MECTE YIUIOTHEHUSI ¢ YYETOM MPHOABOK:
o
= DA
Eop —+ ¢ = thax KT =0 D - 4+ =max{0,2195 * 0,00636%; 0.6 * 0,006362 / 651} + 3= 20,5’ MM
- I
L§ 20,51mMMm < 41 MM
= 3akiovcHUe: Y cJIOBHE MPOYHOCTH BBHIMOJTHEHO
%
. ' ]
= K,=0% —2 =0.8 *[700/663-1]*> = 0,189
S /D3
<! PacuérHas TonmHa BHE 30HBI YIJIOTHEHHUS C YIETOM IPHOABOK:
é ' 0.6 -
5+ 0= manaKg A, —— P ke =max{0,189 * 0,00636%; 0.6 * 0,006362 / 663} + 3= 18,07 Mm
= 3p 7 D
: 2
=
S 18,07mMMm < 35 MM
A 3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO
<
&
[a]
=
S
¥a]
Q
=
=
=
o
=
3 <
{E
% © Jluct
| o
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1) T'OCT P 52630-2012Cocyns! u ammapaThl CTalbHbIe cBapHbIe. OOLINE TEXHUYCCKUE YCITOBHUS

2) TOCT P 52857.1-2007Cocyas! u annapatbl. HOpMbI 1 METOIbI pacueTa Ha IpOYHOCTh. OO1ne TpeGoBaHUS.

3) TOCT P 52857.2-2007Cocyasl u anmapatsl. HOpMbI 1 METObI pacueTa Ha MPOYHOCTh. PacyeT HMIHHAPUYCCKUX U
KOHUYECKMX 00€4aeK, BBIMYKIIBIX U IIOCKUX JTHHII U KPBILIEK.

4) TOCT P 52857.3-2007Cocynp! u anmnaparsl. HOpMBI ¥ METOIBI pacyeTa Ha MPOYHOCTh. YKPEIJIEHUE OTBEPCTHI B
o0eyaiikax ¥ JHUIAX IPY BHYTPEHHEM U BHELIHEM JAaBJICHUX. PacueT Ha mpodHOCTh 06eyaek U JHUIL IIPH BHEIL-
HHX CTaTHYECKHX Harpyskax Ha IITyLep.

5) TOCT P 52857.4-2007Cocyabl u anmapatsl. HopMBI 1 METOIBI pacdeTa Ha MPOYHOCTh. Pacyer Ha MPOYHOCTH U
TepPMETUYHOCTh (MIIAHLEBBIX COCANHEHHUH.

6) TOCT P 52857.5-200Cocyxsb! u anmapatsl. HopMbl 1 METOIIBI pacueTa Ha MPOYHOCTh. Pacuer oOeyaek i AHHIL OT
BO3JICHCTBHSI OTTIOPHBIX HATPY30K

Iloamuce 1 narta

B3am. uns. Ne | MuB. Ne my6ur.

Iloamuce 1 nata

NuB. Ne moi.

19810.4

JIuct

Ne nokym.

TTopi.

Jlara

E-802.00.00.00®P

Jluct

137




