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Pac4éTr Ha MPOYHOCTH COCYIAA

HanMeHoBaHue anmnapara Pecusep Boznyxa KUII E-4

Haspanwne yctaHOBKU: Lex Nel3. CHH B aBrommcrepusl. Tutyn 351/4
HawnmenoBanme oObekTa: OAO "Cnasued1p-SIHOC"

Cocyna, copgeprkamunii pabouyto skuakocts. Het

Bun ucnerranuii. I'mppoucnipiTanus

VYuéT ceiicMu4YeCKuX Harpy3oK: Her
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Onpeneienue 1aBJIeHUsI HCIILITAHUS

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

PacyeTHble ycnoBus

PacueTHOE JIaBIeHHE P = 0.8 MIIa
Martepua sneMeHTa cocy/a, paboTaomuil Mo/ JaBIeHHEM 09I2C TOCT 5520
JlonyckaeMble HaNMpsKEeHUs TS MaTepuasa Kopiyca 20
nipu Temneparype 20 °C [o]™ = 196 MIla
JlomycKaeMble HANPSKEHUS TS MaTepHaja KOpIryca

y b P Py [o]' = 1885  MIla

[IpU pacueTHOM TemIepaType

[0_]20 B

Pac4eTHOE YCIIOBHOE JABIEHUE P, W = 0,832 MITa
o
Marepuan 3eMeHTa COCy1a, PaOOTAIONIMH MO IABIEHHEM 09T2C TOCT 19281
JlomyckaeMble HATIPSIKEHHS IS MATEPUAIIa KOPITyca 20 _
npu temneparype 20 °C [o]™ = 183 MIla
JlomyckaeMble HATIPSKEHHS IS MATEPUAIIA KOPITyca
Y b P P [o] = 174 MITa

IPU pacyeTHOH TeMIiepaType
20
[o]™ _

T

PacuetHOe yci0BHOE HaBieHHE 0,841 MIla

<
&
[a]
E Matepuan s5eMeHTa cocy1a, paboTaloIuUi 110]] 1aBJIEHHEM 09T2C KI1245 TOCT 8479
[}
Q
= Jonyckaemble HanpsDKEHMs 11 MaTepuala Kopiyca 20
O =

E{ npu Temneparype 20 °C [] 163,3 Mlla
= Jonyckaemble HaNpsDKEHMs IS MaTepualia Kopiryca [o] =

[pK PacyeTHOU TEMIIEpAType N 154,6 MIla
é [0_]20
2 PacueTHoe ycnoBHOe JaBiieHNe P, W = 0,845 MIla

o

ol
=
Eé HpO6HOC JaBJICHUEC UCTIBITAHUA COCyaa ONPEACITIAIOT C YUCTOM MUHUMAJIbHBIX 3HAYEHUH PaCdY€THOT'O AaBJICHUSA U OTHOIIIC-
=~ HUS IOMTyCKaeMbIX HAMPSHKEHHU MaTepualioB (YCIIOBHOE JaBiieHne) COOPOUHBIX €MHHMII (AJIEMEHTOB COCY1a), pabOTaIONINX
2 MOJT JABJICHUEM, 32 UCKITFOUeHHEM OONTOB (IIMUIIEK).
) 20
= PacueTHOE JaBiieHHE THAPOUCITBITAHUS, BEIYUCIIEHHOE P _125.p [c]”
. no FOCT P 52630-2012 1.8.11.3 e = T Mila
3
™
m
g
<
=6
=
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IIpoBepka He0OXOAUMOCTH NMPOBEAECHHUS PACYETOB HA MPOYHOCTH B YCJIOBHAX
UCIBITAHUS

[TpoBepka HEOOXOIMMOCTH MPOBENICHNS PACYETOB Ha MMPOYHOCTD IIMIMHAPHYECKUX 00e4aek 1 KOHMYECKUX 3JIEMEHTOB,
BBIITYKJIBIX M TUIOCKKX AHUIN B ycioBusix ucnbitanus no 'OCT P 52857.1-2007 n.8.4

PacueTHOe maBlieHUE HUCIBITAHUS P, = 104 MIla
l'unpocraTuyeckoe AaBlieHUE NPU OTHOM 3aOTHEHUH P —
anrmapara UCIbITATeIbHON KHUIKOCTHIO cm 0,05 MIla

20
P +P <135.P, .71

[o]

P P _ — JABJICHUC UCIIBITAHUS C y'-leTOM FI/IJJpOCTaTI/I‘IeCKOFO JaBJICHUS ) KUJIKO-
Ry 1,09 MIla oy
[O'] 20
135-P; - [o] = 1,12 MIla
1,09 MIlla < 1,12 MIla

3akItoucHHE: HpOBez[elme pacuera Ha NPOYHOCTD B YCJIOBUAX UCHIBITAHUS HE TpeﬁyeTCﬂ

JIuct
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KoJoHHBIN antmapar

Pacuet na nmpounocts mo 'OCT P 51273-99 u T'OCT P 51274-99

Pacuem gvinonnen c nomowwio nakema NPUKIAOHbIX NPOSPAMM PACHEMA HA NPOYHOCTIb DIEMEHIMO8 COCYy008, annapa-
moe u mpybonpoeooos PVP Design

OnemenT: KononHslil anmapat
Omnopa-to0Ka B HIKHEH 4acTH KOJIOHHBI
Y4uThIBaeTCS BETPOBasi HAarpy3ka Ha 4acTb KOJIOHHBI HUXKE OTIOPHI-FOOKH

FGOMeTpI/I‘leCKI/Ie XapaKTEPUCTHUKU BHCHIHUX 3JICMCHTOB 3aJar0TC 110 OTACIBHOCTH

Hepno;[ COOCTBEHHBIX KOJIeOaHMi OIpCACIACTCA aBTOMATUYCCKU YN CIICHHBIMA MCTOAaMU

[Tepuoxa co6cTBEeHHBIX KOJeOaHU ONpeAeNseTCs C yIeTOM MpUOaBOK Ha KOPPO3HUIO

HUcxoanbie 1aHHBbIE

BeTpoBoii pailoH 1 CEeHCMUYHOCTh

MuHUMaIbHBIA MOMEHT UHEPIIMH TOIOIIBEI (PyHIaMEHTa I 7.854e+11 Mm*
Koaddurnuent HepaBHOMepHOCTH cxaTus (Tad.1l ¢ mpumeya- C, 0.06 it
HUEM)
HopmatuBHOE 3HaueHHE BETPOBOTO JIaBJICHHS Jdo 230 ITa
3naueHue celicMuyeckoro kodddumuenrta rpynra(tad.3) (Ks=0 K 0
npu 6amiax <7 ) s
KoadduumeHT mpoyHOCTH KOJIBIIEBOTO IIIBA o} 0.9
Bricora mocramenra Hocu 0 MM
<
CE[ BricoTa KOJIIOHHBI H 6850 MM
; KonuuectBo amemenToB anmnapata (3amaercs apromatnuecku) N_elements 4
=
E[ Yucno ydacTkoB (3agaeTcsi aBTOMaTHUECKH ) N_ygactkoB 7
= Howmep cevenns npuBapku 100ku (3amaercs aBromarndeckn) N ced r0Oku 6
=
O
=
< I'eoMeTpuUYecKkre XapaKTEPUCTHKH YYACTKOB KOJOHHBI
z
:j Koopmuna- Koopauna-  BHyTpeH- Hapyx-  Bsicota Hcnoi- Cymma  Kocunyc
= Ta pacyeT-  Ta IIeHTpa HUUW 1Wa-  HBIM AMa-  ydact- HU- npuba-  MOJOBH-
g N HOro cede-  TSKECTH METp, MM METp, MM  Ka, MM  TellbHas BOK K HBI yTJ1a
; HUS, MM y4acTKa, MM TONIIIIMHA, TOJNIIM-  TIPHU Bep-
g MM HE, MM ITHE
1 0 473.9 1600 1616 947.9 8 2.8 1
<
§ 2 947.9 1422 1600 1616 947.9 8 2.8 1
=
A2 3 6400 6509 1600 1620 450 10 4.3 1
=
E{ 4 4200 5300 1600 1620 2200 10 2.8 1
=
5 2000 3100 1600 1620 2200 10 2.8 1
=
el =
=l ©
% o'\o Jluct
£| = E-4.00.00.000 PP 5
~ Wzm) Jlucr Ne moxym. [omn. | Hara




1620
1620

104.2
345.8

10
10

6 1896 4.3 1

7 1550

1936
1856

1600
1600

Pacuer B pe:knme PaGounx yciaoBuii

CaoiicTBa MaTeprajiOB U HATPY3KHU OT JaBJICHUs, BECa KOPIYCa M CT0J10a KUAKOCTH B pacyeT-
HBIX CeYEeHHUSIX KOJOHHBbI

Honyckaemoe Hamnpsa- Moaynb ynpyro-  Bec yuactka ~ OceBoe cxxuMaroniee  JlaBieHue,
xxenne, Mlla ctu, Mlla KoJ0HHEI, H ycunue, H MlIla
1 196 1.99e+05 4839 3.647e+04 0
2 188.5 1.96e+05 2950 3.163e+04 0
3 188.5 1.96e+05 2253 2253 0.8
4 188.5 1.96e+05 8569 1.082e+04 0.8
5 188.5 1.96e+05 9555 1.939e+04 0.8
6 188.5 1.96e+05 2453 1.98e+04 0.8
7 188.5 1.96e+05 5848 -1845 0.8
Pe3ynomamul pacuema
g [Tepuon co6cTBEeHHBIX KOJIeOaHUH T=0.1764 ¢
= [Tapamerp, onpenensiemslit o Gpopmyre 16 ¢ = 0.003387
[}
E KoaddummeHT mpocTpaHCTBEHHON KOPEIUISINH My IhCAIlUHU IaBJICHUS BETpa v =0.9026
= KoadduuneHT tMHAMUYHOCTH NIPU ASUCTBUM BETPOBOM HATrpy3KH §=1.329
- I, =- Mm*
\é MoMeHTBI HHEpLUU TpU pacyeTe 1o 1. 4.2 l,=- mm*
= l;=- Mm*
Z
z
= BepTukanbHoe ycuiine, U3rudaomuii MOMEHT U Nepepe3bIBalollee yCHINe B PACYeTHOM ceve-
2 HHUH
g N Koopnunara pacuernoro  BeprtukansHoe ycu- — Wsrubarommii Mo-  IlepepesbiBarormas cu-
g CEUYCHUS, MM mme, H MeHT, H-MM ma, H
1 0 3.647e+04 9.865e+06 2553
<
§ 2 6400 2253 2.882e+04 263.7
=
3 3 2000 1.939%e+04 5.246e+06 2015
=
= 4 1896 1.98e+04 5.458¢+06 2086
=
=
el <
Hl ©
% o'\o JIucr
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IIpononbHBIE HANIPSYKEHUS

. . = plD+5) F . 4.0
- i - -
Ha HaBETPECHHOU CTOPOHE 1 -0 Do) Do)
. _piD+s F 4.0
- Ha [IOABETPEHHOU CTOPOHE q = -

As-¢) D5 -¢) A5 )
KOHBH@BBI@ HaIpsAKCHUA

L, _PD*9)
T As-a

DKBHUBaJIECHTHbIE HAaIIPs>KCHU A

- Ha HaBETPEHHOM CTOPOHE Fo =0T g,
- Ha TIO/IBETPEHHOH CTOPOHE T = AT g, T

HpOIlOJ'[beIe H SKBUBAJICHTHBIC HAIIPAKCHUS HA HO}]BeTpeHHOﬁ H HaBeTpeHHOﬁ CTOpPOHE all-
mapara, KoJblUeBbI¢ HANIPAKCHUSA

Koopnunara Ilpomonbubie Ilpomonbhbie  KomnblieBble  DKBHUBaJIGHTHBIE OJKBUBAJICHTHBIE
pacueTHOro HAmpsDKEHUS  HAMpPsDKEHUs — HAMpPsDKCHUS, HAIpsSHKeHWs HA  HANPSOKCHHS Ha

N ceueHus, MM Ha HaBETPEH- Ha IOJIBETPEH- Mlla HaBETPEHHOMN IIOIBETPEHHOU
HOM CTOPOHE, HOM CTOPOHE, cropone, MIla  cropone, Mlla
MIIa Mlla
1 0 -0.4516 -2.339 0 0.4516 2.339
<
‘E[ 2 6400 56.42 56.41 113 97.85 97.85
2 3 2000 44.55 43.82 89.44 77.46 77.47
=
E( 4 1896 56.28 55.32 113 97.85 97.85
=
X YcioBHe NPOYHOCTH HA HABETPEHHOM M MOJABETPEHHOM CTOPOHE anmmnapara
O
= Koopaunara  PacuerHble Ha-  Jlomyckaemble Ha-  PacueTHble Ha- Jlonyckaemele Ha-
= pacyeTHOr0  MNpPSDKCHHS HA HA-  IIPSDKCHUS HAa HA-  NPSDKCHMS Ha MOJ- NPSDKEHMS Ha MOJI-
2 CEYCHUS, MM  BETPEHHOM CTO-  BETPEHHOU CTOPO- BETPEHHOM CTOPO-  BETPEHHOU CTOPO-
~ pone, MIla He, Mlla He, Mlla He, Mlla
= 1 0 0.4516 196 2.339 196
=
; 2 6400 97.85 169.7 97.85 169.7
§ 3 2000 77.46 169.7 77.47 169.7
o 4 1896 97.85 169.7 97.85 169.7
s
=
= Harpy3ku Ha gyHAaMEHT HJIH ONIOPHYI0 KOHCTPYKLMIO
E B pa00o4mX yCJIOBHAX
=
]
= BeprukansHoe oceBoe ycunue 3.647e+04 H
=
el <
Hl ©
% o'\o JIucr
£| = E-4.00.00.000 PP 3
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2553 H
9.86524e+06

IlepepessiBaromias cumna

H3rubaromuii MOMEHT H-mMm

Pacuer B pe:xkume I'uapaBimyecKux HCHbITAHUA

CaBoiicTBa MaTepUuaJIoOB U HAI'PY3KM OT JaBJICHUHA, B€Ca KOpIIyca U cToJ10a KHMAKOCTH B pacueT-
HBIX C€YCHUAX KOJOHHbI

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

Homyckaemoe Ha-  Moaynb ynpyro- Bec yudactka ko- OceBoe cxumatoiee  [laBnenue,
npspkenue, Mlla ctu, Mlla smoHHBI, H ycunue, H MlIIa
1 272.5 1.99e+05 4839 1.283e+05 0
2 272.5 1.99e+05 2950 1.235e+05 0
3 272.5 1.99e+05 8301 2253 1.04
4 272.5 1.99e+05 5.196e+04 1.082e+04 1.04
5 272.5 1.99e+05 5.196e+04 1.939e+04 1.04
6 272.5 1.99e+05 2453 1.98e+04 1.04
7 272.5 1.99e+05 5848 -1845 1.04
Pesynomamut pacuema
[Tepuos co6cTBEHHBIX KOJIeOaHM T=04445 <
[Tapametp, onpenensemsrit o popmyiie 16 ¢ = 0.008534
KoaddumumeHT nmpocTpaHCTBEHHON KOPEIUISINH My IhCAIlUHU JIaBJICHUS BETpa v =0.9026
KoadduuneHT tuHAMUYHOCTH IIPU ACUCTBUM BETPOBOM HATrpy3KH §=1.464
I, =- Mm*
MoMeHTBI HHEpLUU TpU pacyeTe 1o 1. 4.2 l,=- mm*
I, =- MMm*

BeprukaabHoe ycnine, H3rudaommii MOMEHT H Nepepe3biBalolee yCHIHe B PACYETHOM cede-
HHUH

Koopaunara pacuetHoro  BeprtukanbHoe ycu-  M3ruOaromuii mo-  IlepepessiBatomiast cu-

N

19786.4

uB. Ne no.

CCUYCHUS, MM nue, H MeHT, H-MM ma, H
1 0 1.283e+05 6.304e+06 1582
2 6400 2253 1.514e+04 138.5
3 2000 1.939e+04 3.4e+06 1315
4 1896 1.98e+04 3.538e+06 1335
Jlucr
E-4.00.00.000 PP 9
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IIpononbHBIE HANIPSYKEHUS

- Ha HABETPEHHOU CTOPOHE

- Ha IIOJBETPEHHOMN CTOPOHE

KOJ'IBI.[GBBIG HaIpsAKCHUA

DKBHUBaJECHTHbBIE HaIIPs>KCHU A

- Ha HABETPEHHOI CTOpOHE

- Ha ITIOJBETPEHHOMN CTOPOHE

, PPy F . AM
A Do Do)
T :pI:D+5j— F - A
A Do Do)
, :p(D+5j

T As-a

o ..||.:?f1 -y .:?) + .:?f
Fy = ..||.:?f1 -7y .:?) + .:?i

HpOIlOJ'[beIe H SKBUBAJICHTHBIC HAIIPAKCHUS HA HO}]BeTpeHHOﬁ H HaBeTpeHHOﬁ CTOpPOHE aIll-
mapara, KOJblUeBbI¢ HAIPAKCHUSA

Koopnunara Ilpomonbubie Ilpomonbhbie  KomnblieBble  DKBHUBaJIGHTHbIE JKBUBAJICHTHBIE
pacyeTHOr0 HANpsDKEHUS  HAOpPsDKEHWS  HalpsDKEHUs, HaNpsDKEHHS Ha — HaIpsDKEHUs Ha
N ceueHus, MM Ha HaBETPEH- Ha IOJIBETPEH- Mlla HaBETPEHHOMN IIOIBETPEHHOU
HOM CTOpPOHE, HOM CTOPOHE, cropone, MIla  cropone, Mlla
o MIla MIIa
=
EI 1 0 -4.306 -5.512 0 4.306 5.512
§ 2 6400 73.36 73.36 146.9 127.2 127.2
=
éf 3 2000 57.84 57.37 116.3 100.7 100.7
4 1896 73.06 72.44 146.9 127.2 127.2
&
>
=
2 y y
h YciaoBue NPOYHOCTH HA HABETPEHHOM U MOJABETPEHHOM CTOPOHE anmnmapara
= Koopaunara Pacuetrnbie Ha-  Jlomyckaembie Ha- PacueTHbIe Ha- Jonyckaempie Ha-
S pacyeTHOro  MPSUKEHUS HA Ha-  TIPSOKEHUS Ha HAa-  MPSDKEHMS Ha MOJ- MPsDKEHHS Ha MOJI-
2 CEYEHMS, MM  BETPEHHOM CTO- BETPEHHOM CTOPO- BETPEHHOM CTOPO-  BETPEHHOW CTOPO-
~ pone, MIla He, Mlla He, Mlla He, Mlla
=
§ 1 0 4.306 272.5 5.512 272.5
o 2 6400 127.2 245.2 127.2 245.2
=
= 3 2000 100.7 245.2 100.7 245.2
=
§ 4 1896 127.2 245.2 127.2 245.2
=
]
=
- Harpy3ku Ha GyHAaMEHT HJIH ONMIOPHYI0 KOHCTPYKLMIO
=
el <
Hl ©
% o'\o Jluct
£| = E-4.00.00.000 PP 10
~ Wzm) Jlucr Ne moxym. [omn. | Hara




B YCJI0BHUAX THAPOUCHBITAHUA

BeprukanbHOe oceBoe ycuime 1.283e+05 H
[lepepesbiBatoiias cuia 1582 H
Hsrubaromuii MOMEHT 6.304e+06 H-mMm

Pacuer B pe:xxume MoHTaxa

CaBoiicTBa MaTepUuaJIoOB U HAI'PY3KH OT JaBJICHUHA, B€Ca KOpIIyca U cToJi0a KHUAKOCTH B pacueT-
HBIX CCYCHUAX KOJOHHbI

Honyckaemoe Hanpsi- Moayinbs ynpyro- — Bec yuactka ~ OceBoe cxxumaroiee  /laBnenue,

sxenue, Mlla ctu, Mlla KoJioHHBI, H ycunue, H Mlla

1 196 1.99e+05 4839 2.943e+04 0

2 196 1.99e+05 2950 2.459e+04 0

3 272.5 1.99e+05 2253 2253 0

4 272.5 1.99e+05 8569 1.082e+04 0

5) 272.5 1.99e+05 8569 1.939e+04 0

6 272.5 1.99e+05 408 1.98e+04 0

7 272.5 1.99e+05 1845 -1845 0
g
= Pezynomamut pacuema
=
[¥a]
E [Tepuon co6CcTBEHHBIX KOJIeOaHU T=01882 ¢
= [Tapamerp, onpeaensiemslit o Gpopmyie 16 ¢ = 0.003612
= KoadduiumeHT mpocTpaHCTBEHHON KOPEIUIALMH My IbCALUHU IaBJICHUS BETpa v =0.9026
‘% Koad¢uimenT 1nHaMUYHOCTH NpU AEUCTBUM BETPOBOM HArpy3Ku € =1.337
i I, =- MM*
= MoMeHTBI MHEpLIMHU TIpU pacueTe 1o 1. 4.2 l,=- MM’
ol |3 =- mm?
Z
z
=
= BeprukajabHoe ycuiiue, M3ru0ar0mmMi MOMEHT U Nepepe3biBalolee yCujiue B pacieTHOM ceve-
A HHUH
g
s N Koopnunara pacuernoro  BeprukansHoe ycu- — Wsrubarommii Mo-  Ilepepe3sbiBaroras cu-
i CEUYCHUS, MM e, H meHT, H-MMm ma, H
[&]
E[ 1 0 2.943e+04 1.001e+07 2550
= 2 6400 2253 3.003e+04 274.7
=
el <
Hl ©
% o'\o JIucr
g E-4.00.00.000 PP 11
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3 2000 1.939e+04 5.394e+06
4 1896 1.98e+04 5.608e+06
[TponosbHbIE HaNPsKEHUS
. _piD+ s F 40
- Ha HAaBETPEHHOHN CTOPOHE g = A8 DG-0 D-0)
. , P+ F  aM
- Ha MO/IBETPEHHON CTOpPOHE 1T DG G-
Konplessle HanpsKeHUS
g = PP
]

OKBUBaJCHTHbBIE HaIIPsAXKCHUA

Fy = ..||.:?f1 -7y .:?) + .:?i
o ..||.:?f1 AT .:?f

- Ha HABETPEHHOU CTOPOHE

- Ha HOHBeTpeHHOﬁ CTOpPOHC

2047
2078

IIpoaoabHbIe M IKBUBAJIEHTHBIE HANIPSIKEHHUS HA MOBETPEHHON U HABETPEHHOM CTOPOHE al-

mapara, KOJbUeBbIC HANIPSAKCHUSA

Koopnunara Ilpogonbusie IIpogonbhble  KosnbleBble  DKBHUBaJIEHTHbIE OKBUBAJIICHTHBIE
< pacyeTHOr0 HANpsDKEHUS  HANpPsDKCHHUS — HaIpsDKEHUs, HANpsOKCHWS HA — HaINpsDKEHUS Ha
‘E[ N ceueHus, MM Ha HaBETPEH- Ha MOJIBETPEH- Mlla HaBETPEHHOMN MOABETPEHHOU
= HOM CTOpOHE, HOW CTOPOHE, cropone, MIla  cropone, Mlla
5 MITa MITa
=
E 1 0 -0.1691 -2.083 0 0.1691 2.083

2 6400 -0.076 -0.08124 0 0.076 0.08124
‘§ 3 2000 -0.1632 -0.9084 0 0.1632 0.9084
=
= 4 1896 -0.2017 -1.18 0 0.2017 1.18
2
=
2 YciaoBue NPpOYHOCTH HA HABETPEHHOM U MOJABETPEHHOM CTOPOHE anmnapara
2 Koopaunara Pacuetrnbie Ha-  Jlomyckaembie Ha- PacueTHbIe Ha- Jonyckaemble Ha-
= pacyeTHOro  MPSHKEHUS HA HA-  TPSOKEHUsS Ha HA-  MPSDKEHMS Ha MOJ- MPSsDKEHHS Ha MOJI-
§ CEYEHMS, MM  BETPEHHOM CTO- BETPEHHOM CTOPO- BETPEHHOM CTOPO-  BETPEHHOW CTOPO-
A pone, MIla He, Mlla He, Mlla He, Mlla
S 1 0 0.1691 196 2.083 196
<
< 2 6400 0.076 272.5 0.08124 2725
[a}
s 3 2000 0.1632 272.5 0.9084 2725
=
= 4 1896 0.2017 272.5 1.18 272.5
=
el =
Hl ©
% o'\o Jluct
£| = E-4.00.00.000 PP 12
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Harpy3ku Ha GyHAAMEHT HJIH ONMIOPHYI0 KOHCTPYKIMIO
B YCJOBHSIX MOHTAKa

BeprukansHoe oceBoe ycuime 2.943e+04 H
ITepepesbiBaromas cuia 2550 H
W3rubarommii MOMEHT 1.00054e+07 H-mm
>

E-4.00.00.000 PP

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Omnopa

Pacuer na npounocts onopsi-t00ku o 'OCT P 51274-99;
Cocyabl u anmapartsl. AninapaTsl KOJIOHHOTO THIIA.
HopMbl u MeTo/1bI pacuera Ha MPOYHOCTh

Pacuem svinonnen c nomouwyvro nakema npumadnbzx npoecpamm pacuema Ha npo4YHOoCmb 31€EMEHRN 08 COC_)/aOK, annapa-

mog u mpy6onpo6ooog PVP Design

[unuaapuyeckas onopa-rooxa

Hcnonnenue 1: oTnenbHbIE CTOINMKY 0] aHKEPHBIE OOJITHI

HcxoaHble JaHHbIE

OmnopHnasi obeyaiika:
Martepuan kopryca anmnapara
Marepuan onopst

BHYTpeHHI/Iﬁ AUaMETP OIIOPHBI B MCCTC IPUMBIKAHHA K COCYY

HcnonuutenbHas TOMIMHA CTEHKU COCy/la B MECTE IPUBAPKHU
HcnonuurenbHas TOMIMHA ONIOPBI B MECTE IIPUBAPKHU K COCYLY
CyMMma npubaBOK K TOJIIIMHE OMOPHI B MECTE MIPUBAPKH K COCYAY

BricoTta onopHo#t o0e4aiiKil UM YaCTH OMOPHOM 0O0euaiiku, IpUMBbI-

Kalollel K cocyny

KonuyecTBo oTBepcTHii B onopHo# obeuaiike (otBepctrs meHee 0,04D

HE YUUTHIBAIOTCS)

Karer cBapHOro 11Ba B MecTe MPUBApPKU OMOPHON oOeuaiiku K anmapa-

Ty

KoadduiuneHT mpoyHOCTH KOJIBLEBOTO I11BA
KoadduuneHT npoyHoCTH NpoI0JIbHOTO HIBA

OmnopHslii y3eJ:

Matepuan onopHbIX KOJIEL

[[InprHa HUKHETO ONIOPHOIO KOJIbLA

BricTynaromas mypruHa HUKHETO OTIOPHOTO KOJIbLA
JlnmuHa BEpXHEro OMOPHOro AJIEMEHTA

HcnomHuTenbHas TOMIMHA HUKHETO OITOPHOTO KOJIbIA
CymMma nprbaBoK K TOJIIMHE HUKHETO OMOPHOTO KOJIbIA
HcnonHuTenbHas TOMIIMHA BEPXHETO OIIOPHOTO JIEMEHTA
Cymma nprbaBoK K TOJIIIMHE BEPXHETO OMOPHOTO JIEMEHTa
HcnonHuTenpHas TonmHa pedpa

CyMMma npubaBoK K TOJIIHHE pedpa

[IInpuHa BEpXHETO ONOPHOTO JIEMEHTA

Or
Pp

0912C
b,
b
b
Sy
C
S2
C2
Sy
C4
b,

1600
10

2.8

1896

0.9
0.9

190
132
196
20

25

132

MM

MM

MM

MM

MM

MM

MM

MM

MM

MM

MM

MM

MM

MM

MM

MM

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

MuHMMaIbHOE PAaCCTOSIHUE MEXKIY peOpaMu bs 160 MM

MakcumanbHOE pacCTOSTHUE MEX Ty peOpamMu bs 808.4 MM
BricoTa onopHoro y3na h; 345 MM
[[InprHa ycuMBaromen miacTUHBI b, 100 MM
TonmuHa yCUIMBaOUIEN TNTACTHHBI S3 10 MM
JomyckaeMoe HanpspKEHHE 711 OETOHA Ha CyKaThe [6]6 15 MIIa

AHKepHBbIe 00JITHI:

Marepuan u 1uaMeTp aHKepHBIX 00JITOB 091"2C, Diam = M20
Buytpennuii quameTp pe3bObl aHKEPHBIX 00 TOB ds 16.93 MM
Yucno 60nTOB n 6
JlnameTp OKpY>KHOCTH PaCIOJIOKEHUSI aHKEPHBIX OOJITOB Ds 1760 MM
[Tnomanpe monepeyHoro ceueHus 0oaTa Mo BHyTpEHHEMY AHAMET
ta p yp YA PY A 225.1 MM

pe3nobl
JlnameTp OKpy>XKHOCTH, BIFICAHHOH B IIECTUTPAHHUK T'aliKH aHKEPHOTO

d 27.7 MM
OonTa
Cymma npubaBok k quamerpy 0onra Cs 2 MM

FCOMeTpH‘{eCKI/Ie XapaKTEPUCTUKH YIACTKOB KOJIOHHBI

VYron pacnono-  Buyrpennunii  [llupuna yk- TonmuHa yk- Beicota or- Paccrosinue ot

JKEHUS OTBEpP-  JTUAMETP OT-  PEIUICHHS OT- PEIUICHUS OT-  BEPCTHS IIEHTpa OTBEP-
N cTuit Olors, rpas  BepCTHH dors,  BEPCTHH hory, BepeTHMH Sors,  Howm, MM CTHS 10 HUKHETO
MM MM MM OTIOPHOTO KOJIbIIA
HO ots, MM
1 0 500 120 8 0 680
2 180 500 120 8 0 680

Pacuer B pe:xkume PaGounx yciaoBuii

Yenosusa nazpysncenusn

Temreparypa onopsl B CEUSHUH IPUBAPKH K armapary T sepxn 50 °C
TemmnepaTypa onopbI-t00KU B HU’KHEM OTIOPHOM CEUEHUU T e 20 °C
Temmeparypa B cedeHnn Hanbosee ocaabIeHHOM OTBEPCTUAMU Tow 20 °C
OceBoe CxXUMAIOIIEe YCUIINE B CEUCHHUH MPUBAPKH K armapaTy Foepxu 2.868e+04 H
OceBoe cxxuMaroniee yCUINE B HUKHEM OIIOPHOM CEYEHHUH - 3.647e+04 H

OceBoe cxxuMaroIee yCuine B CEUeHHH Hanbosee 0caabIieHHOM OT-

19786.4

uB. Ne no.

Fors 3.647e+04 H
BEPCTUSIMH
CymMapHbII U3ru0aONIMI MOMEHT B CEYEHNH MPUBAPKU K anmnapaty Maepxu 5.458e+06  H-mm
CymMmapHbIit H3ru0aroii MOMEHT B HIDKHEM OTIOPHOM CEUEHUU \Y/ F— 9.865e+06 H-mmMm
JIuct
E-4.00.00.000 PP 15
Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

CymMapHbIi M3rudaoNnii MOMEHT B ce€4eHUU HanboJsee ocaalieH-

HOM OTBEPCTUAMU

Ceoiicmea mamepuana

Martepuan kopnyca anmnapara

Jlonyckaemoe HalpspKeHHE Ul MaTepuala Kopiyca

Marepuai onopsl

Jlonyckaemoe HalpspKeHHE Ul MaTepuaia OlOpHOI oOedaiiku B

BCPXHEM CCUCHUU

Jlonyckaemoe HalpspKeHHE Ul MaTepuaia OIOpHOI oOedaiiku B

HHWXXHEM CCUCHHUU

Jlonyckaemoe HalpspKeHHe Ui MaTepuaia OlopHOi oOedaliku B Hau-

0oJiee 0ci1a0JIEHHOM CEUYEHU U

Mopyns ynpyroctu Marepuaia OrnopHoi 00eqaKku, mpuiieraroniei K

KOpITyCy cocyza

Marepuan OnopHbIX KOJIEILL

I[OHYCKaeMOC HaIIPsAKCHUC AT MaTCprajla HUXKHET'O OIIOPHOI'O KOJIb-

na

I[OHYCKaeMBIe HaIIPsKCHUA OJI1 MaTCpHajla BEPXHETO OIIOPHOI'O KOJIb-

na

Jlonyckaemble HaNpsKEHUS ISl MaTepuana pedpa

Marepuan u fuaMeTp aHKEpHBIX O0JITOB

M OTB

0912C

[0]«
09I2C

[0]o
[6]0_H14>1<H
[6]ors

Eo
091°2C

[6]a

[6]AB

[6]Ap

09I"2C, Diam = M20

JlomyckaeMoe HampshKeHHe I MaTeprana aHKepHbIX O0JITOB [6]s

Pe3lebmam bl pacuema

YcnoBue yCcTOWYNBOCTH LIUAJIMHI-
pHYECKO OTIOPHOM 00evaiiku 1o
['OCT P 52857.2-2007

Hanpsixenne B cBapHOM 1IBE, CO-
EAMHSIOIIEM KOPIIYC anmnapara c
OMOPHON 00evalKOM:

I[OHYCKaCMOC HaIIpsPKCHUEC CBap-

fre(8) -

1 4Af
Ry )
J‘TDDQ( a J

HOTO mBa, coeunsiomero koprye 0.8 min { [o ]y [y }=

amrmapara ¢ OOpHOH 0OeyaiKkou:

VYcnoBue ycTOHYUBOCTH OMIOPHOM
o0eyaiiky B 30HE OTBEPCTHUH:

Trac:

- KOO GUIIUEHTHI @1, P2, P3:

'DIII

F +M+F-¢33
o[ #] P M ]

— Jq —
i wliy(eq — )

9.865e+06

188.5

188.5

196

196

1.96e+05

196

196

196

170

0.01906

1.053

150.8

0.02238

0.8944

H-Mmm

MIla

MIla

MIla

MIla

MIla

MlIla

MIla

MIla

MIla

<10

MIla

MTIla

<10

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

@y = m = 0.7908
5 5.249e-15
3 = Dy = .249e-
- IIoIAAb HanboIee ociadIeHHO- A= 2338e+04 i’

T'O IMONCPEYHOr0 CCUCHUA:

- HAUMEHBIIHA MOMEHT COPOTHB-

3
JieHus Haubosee ociabIeHHOro W = 8.268e+06 MM
MIOMIEPEYHOTO CEUCHHS:

- KOOpJIMHATA [IEHTPA TAKECTH
HanOoJiee 0CJIabJIeHHOTO Tonepey- YS = 8.398e-12 mm
HOT'O CEUCHMSL:

Pacuernas TOJIIIMHA HUXKHETO

+ie; Losyp= 12 MM
OTIOPHOTO KOJIbIIA:

rIe: 0.9901
PacueTHast mupuHa HUKHETO 071 M
OIMOPHOTO KOJIbIIA:

1.165

[TpuBeneHHas TONIMHA BEPXHETO
OTIOPHOTO KOJIbIIA C YYETOM YCUIIU- S5 + ¥385 = 26.21 MM
BAIOIIEH TUIACTHHBIL:

19786.4

uB. Ne no.

Jq F B
IOJKHA OBITH HE MEHEE: X —m— +o= 18.28 MM
Fla
2
re: 75 = E’_?[EJ - 0.1212
Byl g
JIuct
E-4.00.00.000 PP 17
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Ay [CF]B
Pacuernas TonmmuHa pebdpa: 54 = Max {—H— +e,04s =
X4t ola

rae: Xg =

PacueTHoe HanpsKeHUe B ONIOPHOH g oA (o]

o R
obeuaiike B 30HE IPUBAPKHU BEPX- =

2
HETrO OIOPHOIO DIEMEHTA: (sg —c)" 4
raec.
W ¥
s =-0.0248 | — |- .|| n| — || +2.628p+
1100 1100
L )0, npu =10t
—0.002n(107* M, wpu W »10°

205
W= L 108,
E(SD - C':| Dl:l
Jonyckaemoe HanpsKEHHUE B

OIIOpPHOM o0euaiike B 30He npuBap- 1.J g =
KH BEPXHEr0 OMOPHOTO 3JIeMEHTa:

Tak xak B paccMaTpruBacMoOM CiIy-
My =0447,D, 0.447, D,
qac LJAUAMCTP U - - =

KOJIMYCCTBO aHKCPHbBIX 00JTOB M 3
MPUHUMAIOTCA KOHCTPYKTHUBHO

166.8

0.09411

294

2.863

MM

MTIla

Mlla

>1

Ornopa-r00ka 0OTBEYAeT YCIOBHUSIM IMTPOUYHOCTH U YCTOMYMBOCTH B COOTBETCTBUH C TPEOOBAHUSIMU

I'OCT P 51274-99

Pacuyer B pe:kume I'mapaBinyecKuX HCIBITAHUA

Yenosusa nazpysncenusn

TemnepaTypa onopsl B CEHEHUH NIPUBAPKH K arnapary Tepxn
TemmnepaTypa onopbI-F0OKU B HI>KHEM OTIOPHOM CEUEHUU j
TemmnepaTypa B cedeHUN HauboJee 0CcIa0JICHHOM OTBEPCTUSIMU Tors
OceBoe cxxUMANOIee YCUIINE B CEUEHUH MPUBAPKH K ammapaTy Foepx
OceBoe CKUMAIOIIEE YCUITUE B HUKHEM OITOPHOM CE€YEHUHU | S
OceBoe cxxuMarolee yCHUIne B CeYeHHH Hanbosee 0CIa0IeHHOM OT- =

OTB

BEPCTUSMHU
CymMapHbIi U3ruOaONi MOMEHT B CEYEHUHU MPUBAPKU K anmapaty Mgepxu
CyMMapHBbIi U3rH0aIONUii MOMEHT B HUKHEM OTIOPHOM CEUCHHUH \Y/ F—

CymmapHbIit n3rudaronii MOMEHT B ceueHur Hanbonee ocnadbneH- Moy

20
20
20
1.205e+05
1.283e+05

1.283e+05

3.538e+06
6.304e+06
6.304e+06

°C
°C
°C

H-MmMm

H-MmMm

H-MmMm

E-4.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

HOM OTBCPCTUAMU

Ceoiicmea mamepuana

Marepuan kopmyca anmapara
Jonyckaemoe HanpsKeHHe U1 MaTepralia Kopiyca

Marepuan onopst

Jlonyckaemoe HampsbKeHHe Ui MaTepuaia OlopHOil oOeuaiiku B

BCPXHCM CCUCHUU

Jlonyckaemoe HampsbKeHHe Ui MaTepuaia OMopHOoil oOedaiiku B

HMXXHEM CCUCHUU

Jomnyckaemoe HampspKeHHE Ui MaTepuaia OMopHOil oOedailku B Hau-

OoJtee 0c1a0JIEHHOM CEUEHUHU

Monynb ynpyroctu MaTepuaa OrnopHoOi o0edaiiku, mpuiieramien K

KOpIIyCy cocyaa

MaTepI/IaJ'I OIIOPHBIX KOJICIT

I[OHYCKaeMOG HAIPsPKCHUC U MaTCpuajia HUKHETO OITIOPHOT'O KOJIb-

na

Jlonyckaemble HapsDKEHUS JUIsl MaTepHalla BEpPXHETO OIOPHOIO KOJIb-

na
Jonyckaembie HaNpsHKEHUs 1711 MaTepraia pedpa

Martepuan u quamMeTp aHKEpHBIX OOITOB

0912C
[6]«
09I2C

[6]o
[6]07HI/I)KH
[6]os

Eo
0912C

[O]a

[0]as

[6]Ap

09I"2C, Diam = M20

Jomyckaemoe HanpspKeHHE NI MaTepralia aHKePHBIX 00JITOB [6]s

Pe3yJ1bm ambl pacuema

VYcioBue yCTOWYUBOCTH UAJIMH/I-

pHUEeCcKOl ONopHON o0edaifku 1o il + il +[ ¢ T =
FOCT P 52857.2-2007 (7] Tar] \[g]

HanpsiokeHue B cBapHOM IIBE, CO- 1 (4M
EIMHSIONIEM KOPIyC anmnapara ¢ —= | + &
OTOpPHOM 00evalKoii: 0%\ o

Jlonyckaemoe HanpspKeHUE cBap-
HOTO I11Ba, COEIUHSAIOIIEr0 Kopryc 0.8 - min {[CF ].;. : [CF ]g}
amnmnapara ¢ OopHoOM obeuaiikoil:

VYcnoBue yCTOHYUBOCTH OIIOPHOM

00evaiiki B 30He OTBEPCTHIA: F_, M+F. g

'DIII

o[ #] o[ M ]
rie:

A
- KOO PHUIHUEHTHI Q1, P2, P3: = —:-'.rD,:, — =

272.5

272.5

272.5

272.5

1.99e+05

272.5

272.5

272.5

170

0.03362

3.217

218

0.03809

0.8944

MIla

MIla

MIla

MIla

MIla

MIla

MIla

MIla

MIla

<10

MTIla

MIla

<1.0

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

@y = m = 0.7908
5 5.249e-15
3 = Dy = .249e-
- IIoIAAb HanboIee ociadIeHHO- A= 2338e+04 i’

T'O IMONCPEYHOr0 CCUCHUA:

- HAUMEHBIIHA MOMEHT COPOTHB-

3
JieHus Haubosee ociabIeHHOro W = 8.268e+06 MM
MIOMIEPEYHOTO CEUCHHS:

- KOOpJIMHATA [IEHTPA TAKECTH
HanOoJiee 0CJIabJIeHHOTO Tonepey- YS = 8.398e-12 mm
HOT'O CEUCHMSL:

Pacuernas TOJIIIMHA HUXKHETO

+ie; Losyp= 12 MM
OTIOPHOTO KOJIbIIA:

rIe: 0.9901
PacueTHast mupuHa HUKHETO 179 M
OIMOPHOTO KOJIbIIA:

1.165

[TpuBeneHHas TONIMHA BEPXHETO
OTIOPHOTO KOJIbIIA C YYETOM YCUIIU- S5 + ¥385 = 26.21 MM
BAIOIIEH TUIACTHHBIL:

19786.4

uB. Ne no.

Jq F B
IOJKHA OBITH HE MEHEE: pig —H— +o= 15.81 MM
Fla
2
re: 75 = E’_?[EJ - 0.1212
Byl g
JIuct
E-4.00.00.000 PP 20
Wzm) Jlucr Ne moxym. [omn. | Hara




A [CF]B

Pacuernas TonmmuHa pebdpa: 54 = Max {—H— +c, 0.451} =
X4t ola

rae: Xg =

PacueTHOE Hanps)KEHUE B OIIOPHOM

y p PHOH oo . [&]
obeuaiike B 30HE IPUBAPKHU BEPX-
HEr0 OMOPHOIO JJIEMEHTA:

Bé‘

(50— )7k

rac:

2
N N
s =—0.0248n | — |- .| | — || +2628¢+
1100 1100
.\ 0, npu W =10%
—0.002n(107* M, wpu W »10°

205
W= L 108,
E(SD - C':| Dl:l
Jonyckaemoe HanpsKEHHUE B

OIIOpPHOM o0euaiike B 30He npuBap- 1.J g =
KH BEPXHEr0 OMOPHOTO 3JIeMEHTa:

166.8

0.09411

408.8

MM

MTIla

Mlla

Ornopa-ro0Ka 0OTBEYaeT YCIOBUSAM MPOYHOCTH M YCTOMYMBOCTH B COOTBETCTBUH C TPEOOBAHUSIMU

I'OCT P 51274-99

g
= Pacuyer B pe:kume MoHTaKa
¥
Q
E Ycnoeua nazpyscenusn
o
=
TemmnepaTypa Onophl B CEUEHUU MPUBAPKHU K anmapary T sepxn 20 °C
\é TemmnepaTypa onopbI-t00KU B HU’KHEM OTIOPHOM CEUEHUU P 20 °C
=4
2 TemmnepaTypa B ceueHUr Harbosee ocnabIeHHOM OTBEPCTUSIMU Toms 20 °C
2 OceBoe cxxuMaroIee YCUINE B CEUCHUH MPUBAPKH K armapaTy Faepxu 2.164e+04 H
=~
- OceBoe cxxumaroniee yCUINe B HUKHEM OIIOPHOM CEYEHHUH F i 2.943e+04 H
S
3 OceBoe crxuMarolllee yCHIMe B CeUeHHH HanboJiee 0Ca0dJICHHOM OT-
2 tee y Fors 2.943e+04 H
S BEPCTUSIMH
= . o
g CymMapHbII U3ru0aONMI MOMEHT B CEYEHNH MPUBAPKU K anmnapaty Maepxu 5.608e+06 H-mMm
CymMmapHbIi H3ru0aronii MOMEHT B HIDKHEM OTIOPHOM CEUeHUU \Y/ F— 1.001e+07 H-mm
<
= CyMMapHBIi H3ru0aropuii MOMEHT B CEUSHHMH HanOoJiee ociadieH-
St yMmap “1 Mors 1.001e+07 H-mm
. HOM OTBEPCTHUSMU
3
=
5 Ceonicmea mamepuana
=
- Marepuan koprryca annapara 0912C
=
ol <
El ©
4 Jlucr
N el
HE E-4.00.00.000 PP 1
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Jlonyckaemoe HalpspKeHHE Ul MaTepHala Kopiyca

Marepuai onopsl

Jlonyckaemoe HalpspKeHHE Ul MaTepuaia OlOpHOI oOedaiiku B

BCPXHEM CCUCHUU

Jlonyckaemoe HalpspKeHHE Ul MaTepuaia OlOpHOI oOedaiiku B

HMXXHEM CCUCHHUU

Jonyckaemoe HalpspKeHHE Ul MaTepuaia OlOpHOI oOedaiiku B Hau-

0oJiee 0ci1a0JIEHHOM CEUEHUN

Mopyne ynpyroctu Marepuaia OrnopHoi o0edaiku, mpuiieraroniei K

KOpITYCy cocyaa

Marepuan OIopHbIX KOJIEILL

I[OHYCKaeMOC HAIPsXKCHUC U MaTepuala HUXKHETO OIIOPHOI'O KOJIb-

na

I[OHYCKaeMBIe HaIIPsKCHUA OJI1 MaTCpHajla BEPXHETO OIIOPHOI'O KOJIb-

na

Jlonyckaemble HanpsKEHUS ISl MaTepuana pedpa

Marepuan u fuaMeTp aHKEpHBIX O0JITOB

[0]x
0912C

[6]o
[6]07HI/I)KH
[6]os

Eo
091°2C

[6]a

[0]as

[6]Ap

09I2C, Diam = M20

Jomnyckaemoe HampspKeHHe Ui MaTepuaia aHKEpHBIX 0OJITOB [6]s

Pe3ynvmamul pacuema

Tak kak B paccMaTpuBaeMOM CIy4yae

M, =044F,D,

04470,

AUAMETP U KOJIMYCCTBO aHKCPHBIX 00IITOB MMPUHHUMAIOTCS M3

KOHCTPYKTHUBHO

196

196

196

196

1.99e+05

196

196

196

170

2.278

MIla

MIla

MIla

MIla

MIla

MIla

MIla

MIla

MIla

>1

Ornopa-r00Ka 0TBEYAET YCIOBHUSIM IMTPOYHOCTH U YCTOMYMBOCTH B COOTBETCTBUU C TPEOOBAHUSAMHU

I'OCT P 51274-99

Wzm) Jlucr Ne moxym. [onm.

Jlata

E-4.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

HuauHapuyeckas o0edanka

Pacuyer Ha nmpounocts o 'OCT P 52857.2-2007

Pacuem gvinonnen c nomowwio nakema NPUKIAOHbIX NPOSPAMM PACHEMA HA NPOYHOCTIb DNIEMEHINO8 COCY008, annapa-
mog u mpybonposooos PVP Design

OnemenT: ['mankas muirHApUYECKas oOeyvaiika, padoTaromias moa 1eHCTBHEM
- BHYTPEHHETO JIaBJICHUS

N |

- OCEBOH COKMMAIOIIEH CUIIBI

7

- U3rudaroIero MOMEHTAa

;;;;;;;;

TS T

Sollii

i

fo

HpI/IMe‘{aHI/IC - PI/IcyHKI/I HE OPCACTIAOT KOHCTPYKIUIO U MPHUBCACHBI TOJIBKO UIA YKa3aHUS paCUCTHBIX pa3sMCpoOB

HMcxoanble 1aHHBbIE

Marepuan o6eqaiiku

BuyTpenHuit nuamerp obeuyaiiku

Tomumua cTeHKH 00eUaliku

[TpubaBka /7151 KOMIIEHCALIUK KOPPO3UHU U SPO3HUH

[TpubaBka /17151 KOMIIEHCAIIMK MHHYCOBOTO JIOITyCKa

HpI/I6aBKa TCXHOJIOTHYCCKasA

KOB(I)CPI/IL[I/ICHT MPOYHOCTHU MMPOAOJJBHOI'O0 CBAPHOTI'O IIBa

daxTnueckas 1MHa 00eyaky

Pacuernas nivnaa obeuaiiku

IIpuBeneHHas pacueTHas 1JIMHA

0912C

D 1600

S 10

C, 2

C, 0.8

Cs 0

0, 0.9

L, 4400
4747

L,  1.315e+04

MM

MM

MM

MM

MM

MM

MM

MM

* - TIpu OTCYTCTBUY TOIHBIX JJAHHBIX 110 BHEITHUM Harpy3kam, JeHCTBYIONTUM Ha KOJOHHBIN ammapar, BeJauuuHa L, mpu-
HUMAETCS B CTOPOHY 3araca ¢ MaKCUMaTbHBIM KO3 PHUIIMEHTOM pacdeTHON AIuHBI = 2,0.

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata

E-4.00.00.000 PP

JIuct
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Pacuer B pe:xknme PaGounx yciaoBuii

Yecnosusa nazpysncenun

Pacuernas remnepatypa T 50 °C
PacuerHoe naBieHue P 0.8 MIla
PacuetrHoe oceBoe ycume F 1.939%e+04 H
PacyerHbIil n3ru0aronii MOMEHT M 5.246e+06 H-MMm
PacuetHoe nonepeuHoe ycuine Q 2015 H
Ceonicmea mamepuana
Martepuan o6eqaiiku 0912C
JlommyckaeMoe HarpsKeHne [c] 1885 MIla
Moyib IPOIOJIEHON YIPYTOCTH E 1.96e+05 MlIla
Pezynomamul pacuema
PacderHast TonmMHa CTEHKH pD
oOeuaiikul OT ACHCTBUS JaBJc- S = —[—Ji— = 3.781 MM
HUS: Aolep —p

g PacdeTHast ToNmIMHA CTEHKH

= 00eualiku OT IeHCTBYS JIaBJle- Sinp tC= 6.581 MM

é HUS C YUYETOM MPUOABKH:

= - dap ls-C

5 Jlommyckaemoe BHyTpEHHEE /1aB [p] _ M _ 152 MIIa

= JICHHE: D+ [S - C)

X JlormyckaemMoe 0CeBOe CKMMAT0- . 0

\© - 31TI0TE molz-CJ

5 LIee CUIIHE U3 YCIIOBHS MeCT [F]El _ D2 ( ) _ 8.8046+06 o

o HOM YCTOWYMBOCTH B TIpeIeIax n, D

o yIIPYTOCTH:

o]

= JlormyckaemMoe 0CeBO€ YCHIIHE U3

S YCIJIOBHSI YCTOMYHMBOCTH B Mpe- [F]E = Mfin {[F]El; [F]Ez} = 8.804e+06 H

§ Jienax yupyrocru:

S

< JlommyckaemMoe 0CeBOe CKMMAro-

g 1lee YCHITHE U3 YCIIOBMS MPOY- [FL ==lD+5-C)s-C)o]= 6.853e+06  H
HOCTH:

<

s Fl-= [FLL -

‘;t JlommyckaemMoe 0CeBOe CKMMAro- [F]n 2 5 4086+06 0

3 IIee yCHuine: 1+ '

= [FE

=

Qo

=

=

ol «

[(e}

% g Jluct

e E-4.00.00.000 PP o4
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JlormyckaeMblii U3THOarOIIHiA

) -5 _ 2,5
MOMEHT M3 YCIIOBHH YCTOHYUBO- [M]E _8I0E DE[mD(S C:I] = 4.025e+09 H-mm
CTH B IIPEJENax YIpyrocTH: By D
i i DID+5-CI5-C
JlormyckaeMbIii U3rHOaroIHiA [M]:n _T ( :": :l[r:f ] _ 2 7416+09 - Mu
MOMEHT U3 YCJIOBUS IPOYHOCTH: 4
. Dl
JlormyckaeMbIii U3THOarOIHiA [M]n 2 2.266e+09 H-mMm
MOMEHT: 1+ [_];
M
Jlomyckaemoe mornepeyHoe ycu- 5 4B - OF Dig-c
JIM€ U3 YCIOBUS YCTOMYUBOCTH B [Q]E = # [U. 18 +3. 3#] = 1.846e+06 H
npejenax ynpyrocTu: by L
- Dis-C
Jlomyckaemoe mormnepevyHoe ycu [Q] - ol lo] _ 1.706e+06 0
JIne 13 YCJIIOBHUS IIPOYHOCTH: 4
Q= [c], _
Jlomyckaemoe nepepesbiBarolee [ Q]n 32 1.253e+06 H
yCHIIHe: 1+
Qe |
2
YcnoBue yCTONYMBOCTH F M [ Q)
+ + = 0.005904 <1
.5.3.7TOCT P 52857.2-2007
@ ) ENTRIG)
Ob6euaiika OTBEYaeT YCIOBHAM MPOYHOCTH M YCTOMYMBOCTH B COOTBETCTBHH C TPEOOBAHUSAMU
['OCT P 52857.2-2007
<
s
=
=
5
=
=
=
Q
=
=
O
>
=
2
)
o]
=
%
)
jas)
S
=
3
m
g
<
=6
=
5
=
=
=
Qo
=
=
el =
=l ©
% o'\o Jluct
£| = E-4.00.00.000 PP o5
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

JIHUIITE DJIJITHIOTHYECKOe

Pacuyer Ha nmpounocts o 'OCT P 52857.2-2007

Pacuem gvinonnen c nomouwyvro nakema npuwzadﬂbzx npoecpamm paciema Ha npo4HOCmb I1€MEHIMO6 COC)/OO@, annapa-

mog u mpy6onpo6ooog PVP Design

OneMeHT: DIUIMITUYECKOE JHHUIIE, paboTarolee Mo/ IeHCTBUEM BHYTPEHHETO JaBJICHUS

|

)

1
Ly

[
] |
1 i
W
|l Dy _

b

HpI/IMe‘IaHI/Ie - PI/ICYHOK HE OIIpEACIICT KOHCTPYKINIO U MPHUBCACH TOJBKO MJI YKa3aHUA pACUCTHBIX Pa3MEpOB

Hcxoanble 1aHHBbIE

Marepuan nHUIIA

BrayTpenHunii tuaMerp IHMINA

BricoTa BeImykJ10if yacTu [HUIIA 0€3 yuyeTa HHUINHAPUIECKON YacTh
HcnonuuTenbHas TOMIMHA CTEHKH THUIIA

[TpubaBka /7151 KOMIIEHCALM KOPPO3UHU U SPO3UH

[TpubaBka /17151 KOMIIEHCALlMY MUHYCOBOTO JIOyCKa

[TpubaBka TexHOIOTHYECKAS

Koaddurment npoynocT cBapHOTO 1B

JlnvHa MUIMHAPUYECKON OTOOPTOBKHI

Pacuer B pe:xkume PaGounx yciaoBuii
Ycnoeusa nazpysncenua

Pacuetrnas temneparypa

PacueTHOE maBieHue

Ceoiicmea mamepuana

Marepuain qHuia

Jonyckaemoe HanpspKeHUe

09172C

D 1600
H 400
S 10

C: 2

Cx 0.8
Cs 15
o) 0.9
h, 40

T 50

p 0.8
091°2C

[c] 188.5

MM
MM
MM
MM
MM

MM

MM

°C

MIla

MTIla

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Pe3lebm ambl pacuema

Panuyc kpuBHU3HBI B BEPIIMHE SJUTMITHUYECKOTO HIIH 10-
nychepudeckoro JHUINA:

CymMa ipubaBoOK K pacyeTHOM TOJIIMHE CTCHKU:

PacdeTHas TonmmMHa CTEHKU SJUTMITAYECKOTO UITU TTOY-
cheprUuecKoro JHUIIA OT ACUCTBUS BHYTPEHHETO JaBJie-
HUSA:

PacueTHas TonmMHA CTEHKH OHUILA OT A€HCTBUS JaBiie-
HUS C YY€TOM NIPHUOABKH:

2
R= 1600
4
C=C;*+C,*+C5= 4.3
PR
8, = —— = 3777
¥ o2dal-05p 3
Siy+C = 8.077
S T —1007

Jlonmyckaemoe BHyTpEeHHEE JaBJICHUE JIs SJUTMITHYECKO- [P] _ 2(51 ~c )‘33{5 ]

o njin HOJ'IYC(l)epI/I‘IeCKOFO JHHUIIA:

R+0,5(5 —c)

MM

MM

MM

MM

MIla

JlHuie oTBeyaeT yCIOBUSM MIPOYHOCTU B cOOTBeTCTBUH ¢ TpeboBanusimu ['OCT P 52857.2-2007

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

IHItyep MH DN600

UcxogHble AaHHbIe
DNIeMeHT: [Mtyuep MH DN600

YcnosHoe obo3Hauenue (Merka)  HItynep MH
DOneMeHT, HeCyIui ITyLep: Oo0euaiika UIMHIPHYECKAs
Twun anemenra, Hecymiero mrynep: OOedaiika HUIHHIPHYECKAs

Tun wrynepa: IIpoxonamuii ¢ HakJIaAHBIM KOJIBLIOM

ﬁlL

A

19786.4

uB. Ne no.

Marepuan HeCyIIEero 3JEMEHTA: 0912C
TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 10 mm
CyMma npru6aBOK K CTEHKE HECYIIIETO 3JIEMEHTa, C: 2,8 MM
Marepuan wrynepa: 0912C
BryTpennnii nuamertp mrynepa, d: 600 mm
TonmuHa CTEHKH MITYIEpPa, Sy 10 MM
CyMMa nprn6aBOK K TONIIMHE CTEHKH IITYyNEpa (BKI0Yasi KOPPO3HIO), Cs. 2.8 M
JumnHa mrynepa, 1y 172 mm
Cwmeuenue wryuepa, Ly, 700 MM
VYrou noBopora mryuepa, 9: 0°
JnuHa BHYTp. 4acTu mwrynepa, l3: 0 Mm
[TpnbaBka Ha KOPpPO3MUIO, Cg' 0 mm
Marepuan kosplLa: 0912C
JIucr
E-4.00.00.000 PP 28
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

[upuHa KosbLA, 1) 200 mm

TonmuHa KonbLa, Sy! 8 Mm
PacuérHble mapaMeTpsl pasMeleHus ITynepa:
bavxaiiiuuii wrynep

HasBanue wmryuepa: Irynep PI DN50
Paccrosiame no crenku Ompkaiimero mryepa, b: 1590 int
VYron B: 62,36 °

Koa¢punmenTsr npoyHOCTH CBapHBIX IIBOB:
IIpononbHBIM OB WITYLIEpA:

(0] = 0,9

[[ToB o0Oeyaiiku B 30HE BPE3KH IITYIIEepa:

¢ =09
PacuérHbIil TuaMeTp HWINHAPHYECKON 00eualiku:

Dy, =D =1600 mm
Pacuét B pado4ux ycJ0BHAX

YciaoBus HArpy:KeHHs:

Pacuérnast temneparypa, T: 50 °C

PacuérHoe BHyTpeHHee u3dbITouHOE nasienue, p: 0,8 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemeHma, Hecyuieco uimyuyep

Jomyckaembie HanpspkeHus i Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):

[c]= 188,5 MIla
Mopaynb npoz1osibHOM ynpyroctu npu temneparype 50 °C:

E= 1,96-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaembie Hanpspkenus 1yt Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):

[c]:= 188,5 MIla
Monyns npofonbHO# ynpyrocty npu temneparype 50 °C:

E:= 1,96:10° MIla

Ceoiicmea mamepuaiia Kojisua

Jomyckaembie HanpspkeHus 1t Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):

[c],= 188,5 MIla

E-4.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Monyns npononbHOi ynpyroctu npu temmneparype 50 °C:

E,= 1,96:10° MIla
P acuyéTHasa TOJIIIMHA CTCHKU LITyHEepa:
P Iid +2- csj
SN ) R

Jomyckaemoe AaBieHHe AJIs MaTpyOKa HITyIepa:

[#]

_2mligr Ga-e)

3,987 MIla > 0,8 MIla
3axiro4eHue: Y cJIOBHe NPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
PacuérHpIil TnamMeTp NWIHMHIPUIESCKON 00eHalKu:

DP =D =1600 mm

d+s +e,

=0,8* (600 +2*2,8)/(2*1885*0,9-0,8) =1,431 mm

= 2*1885*0,9*(10-2,8) /(600 + 10 + 2,8) =3,987 MIla

PacuéTHas TOMIIMHA CTCHKH HECYIIETo 3JIEMEHTA B MECTE PACIIOJIOKEHUS IITyLEpa:

Sp = 3,781 mm

PacuérHeit tuaMeTp oTBEepCTHs (OCh MITYLIEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B IEHTPE OTBEPCTH):

dy =d+2-c, =600+2*28 =605,6 Mm

PacuéTHbIil TMaMeTp OANHOYHOTO OTBEPCTHSI, HE TPEOYIOMIEro YKPEIUICHHS:

lip =mjn{11; 1.25-\;‘(d+ 2-1:5)-(51—1::5)] = min{ 172; 1.25* (600 + 2 * 2,8) * (10 - 2,8))"%} = 82,54 MM

OTHOILIEHUS TOTTyCKaeMbIX HAIIPSDKCHUM:

4 =12 g
5

b
PacuéTHas 1uiMHa BHEIIHEH 9acTH IITyIepa:

- I BHEIIHEH YacTy WTylepa:

p(8—0) =2*((10-28)/3,781-08)* (1600 * (10-28))** = 237 Mm

. sl
= 71 = it 10 =min{1.0, 188,5/188,5} =1
E lad
a PaccrosiHre OT Hapy»KHOM MOBEPXHOCTHU MITYIEpa 0 OJIMKAKNIIIEro HECYIETO KOHCTPYKTUBHOTO deMenTa (JHure smmmn-
E THyeckoe (HIKHEe)):
= Ly =430 mm
= IlTupuHa 30HBI YKpPEIUICHHUS:

H - . —_ = * _ 12 =
é L o= 'IDP s—r (1600 * (10 — 2,8)) 107,3 mm
2 PacuérHas mupuHa KobLa:
2 infly: D, (5 +5-3)] =ming20o: _
- 121:- = i1 Jlq ; DP |8y +5-c)] =min{200; (1600 * (8 + 10 -2,8))**} = 155,9 mm
T
= - ISl HAKJIAITHOTO KOJIbLA:
=] o
~ %y = mingl0; o) =min{1.0,188,5/1885} = 1
g |G
= PacuérHas 1uHa BHYTpEHHEH 4acTu IITyLepa:
=
8 1o = mmh -0 5.“.,.‘[[1+ 2oc, ) (s —c,—c j] =min{ 0; 0.5 * (600 +2*2,8) * (10-2,8 - 0))"2 =0 mm
m ip R : 5 k! 5 1 ’ ! '

PacuérHast mupuHa 30HbI YKPEIIICHHUS:

S
= 11:' =L, =1073 MM
=¢
= Pacu€rHbIil TuamMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIOTHUTEIFHOTO YKPETUICHHS:
[¥a]
[&]
= dnp =04. L 83— &) =0.4%*(1600* (10-28))"2 = 42,93 MM
=
=
=
5
ol
=l ©
% g Jluct
4l 3 E-4.00.00.000 PP 30
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1+111:- (s -0 ) g1+l 8y Xz Hlap (s - —cg ) xa

1, -ls—¢
_ Ty
14052 "% +H; - ek
lp Dy ¢ L

=min{l; [1 + (82,54 * (10-2,8) * 1+ 1559 *8* 1 + 0* (10— 2,8 — 0) * 1) / (107,3 * (10 - 2,8))] / [1 + 0.5 * (605,6 — 42,93) / 107,3 + 1 * (600 + 2 *
2,8) /1600 * 0,9/0,9 * 82,54 / 107,3] = 0,8648}

=0,8648

2K (s [o]
[p]P B Dy +|Is— c:ll-:p?

‘¥ =2*1*(10-2,8)*0,9*188,5* 0,8648 / [1600 + (10 — 2,8) * 0,8648] = 1,315 Mlla

YcnoBue B3aHMHOIO BJHSIHUS IITYIEPOB
Ecnm paccrosiHue MeXay HapyXHBIMHU ITIOBEPXHOCTAMH ONIKAHIINX MITYLHEPOB yIOBIECTBOPSIET YCIOBHUIO:

b> Dy (-9 + Dy (s-9) = (600 (10-28) + (1600 (10 28) = 2147 ww

YciaoBue BbINOJIHEHO - OTBepCTI/Ie CUHUTACTCHA OJJMHOYHBIM

Jomyckaemoe aasnenue [p] = 1,315 MIla

1,315 MIla > 0,8 MIla

3akro4YcHUe: Y CJIOBHE MPOYHOCTH M YCTOHYHBOCTH BBITIOJTHEHO
[Tnomanb, HEOOXOAUMAS JJIS YKPEIUICHHUS OTBEPCTHS:

Ay =050d, - dyp ) 5, =05* (6056 -42,93) 3,781 = 0,001064 M’
Pacnionaraemas mioma b yKpeIruleHUsI OTBEPCTHS:

Ay =ly -[sl—s];, - csl-jﬂ +lop 8y g +ly -(53 -, - '351:]'13"'1;' -[s— 8p = c]
=82,54* (10~ 1,431-2,8) * 1 + 1559 * 8* 1+ 0* (10 - 2,8 — 0) * 1 + 107,3* (10 3,781 — 2,8)

=0,002091 m?

A, = 0,001064 m? < 0,002091 m?
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

JIuct

E-4.00.00.000 PP 31

Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

HITvyuep 11, O1 DN50

UcxogHble AaHHbIe
DNIeMeHT: Irynep I1, O1 DN50

YcnoBHoe obo3nauenue (Metka) — Llrynep I1
DOneMeHT, HeCyIui ITyLep: JlHu1ne anaunTudeckoe (HIKHee)
Tun sanemenTa, Hecyuiero mryuep: JlHuIe MIUNTHYECKOE

Tun mryuepa: IIpoxoasauuii ¢ HaKkJIaJHBIM KOJIbIIOM

A

Marepuan HeCyIIEero 3JEMEHTA: 0912C

TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 10 mm

CyMma npru6aBOK K CTEHKE HECYIIIETO 3JIEMEHTa, C: 4,3 MM

Marepuan wryunepa: 0912C Gr.I'OCT 19281
BryTpennnii nuamertp mrynepa, d: 47 mm

TonmuHa CTEHKH WITyLEepa, Si: 5 mMm

CyMMa nprn6aBOK K TONIIMHE CTEHKH IITYyNEpa (BKI0Yasi KOPPO3HIO), Cs. 263 win

JumnHa mrynepa, 1y 120 mm

Cwmewenue mryuepa, Ry, 500 mm
Yron noBopoTa mryiepa, J: 90 °
TTosryueHHbIN yroJ HAKJIOHA WTyLepa, v: (-21,66) °

JniHa BHYTp. 9acTu mrynepa, ls: 0 mm

E-4.00.00.000 PP
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IIpubaBKka Ha KOPPO3HIO, Cg;: 0 MM

Martepuan komnbla: 0912C
[upwuna koxba, 1) 80 MM
TonmuHa KOIbIIA, S): 8 MM

PacuérHble mapamMeTphl pa3MeIeHHs ITYIEpa:
Bbavxaiiiuuii wrynep

/AN
= /

Haspanue mrynepa: HItynep D DN25
P 0 i b:

accTosHKe 10 CTeHKH Omakaimero mrynepa, b: 0.9 My
VYron f: 0°

KoapunmenTsr npoyHOCTH CBapHBIX IIBOB:
IIpononbHBIM OB WITYLIEpA:

Qo = 0,9

[IToB oOeuaiiku B 30HE BPE3KH MITyIEpa:
¢ =09
PacuéTHblil 1uaMeTp BBITYKJIOTO JUIMITHYECKOTO JHUIIA:

4 4 2
Dy = D_.Jl_.;;.wﬂm? =1600%/ (2 * 400) * (1 — 4 * (16002 — 4 * 400%) * 5002 / 1600%)"?> = 2691 mm
2-H B

PacuéT B pado4ux ycJ0BHIX

YciioBusI HATPYKEHUSA:

Pacuérnas remneparypa, T: 50 °C

PacuérHoe BHYTpeHHee n30pITouHOE nasienue, p: 0,8039 MIlla
PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuiezo wimyuyep
Jonyckaemble Hanpspkenust 111 Marepuana 091'2C npu tremmniepatype T = 50 °C (paboune ycnoBus):
[c]= 188,5 MIla
Moaynb poIoNIbHOM yIpyrocTH npu Temmeparype 50 °C:

E= 1,96:10° MIla

Ceolicmea mamepuana wimyuyepa
Jonyckaemsble Hanpspkenus 11 Marepuana 0912C Gr.'OCT 19281 npu Temneparype T = 50 °C (pabouue ycnoBus):
[c]:= 174 MIla
Moaynb npoIoNIbHOM yIpyrocTH npu Temmeparype 50 °C:
E;= 1,96:10° MIla

E-4.00.00.000 PP
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Ceoilicmea mamepuana Koivya
Jlomyckaembie HanpspkeHus 1yt Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):
[c],= 188,5 MIla
Monyns npomonsHON ynpyroctu npu teMmnepatype 50 °C:
E;= 1,96:10° MIla
Pacu€rHast TONIIKMHA CTEHKH MITYIIEPA:
5 p(d+2.c,) 0,8039 * (47 + 2% 2,63) / (2 * 174 * 0,9 - 0,8039) = 0,1345
= =0, y 9 -0, = , MM
o Ul; ™-F
Jlonyckaemoe JaBjieHHeE [T aTpyOKa mTylepa:

_4elhigrGa-e)
d+s +e,

(0]

= 2*174*0,9* (5-2,63)/ (47 +5+2,63) =13,59 MIla

13,59 MIla > 0,8039 MIla
3axiro4eHue: Y cJIOBHe NPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHblil TuaMeTp BBIMYKJIOrO 3JUIMNTUYECKOTO JHUILA!

2 2 2
0. = D° 1— 4. (o7 -4-HY) Rﬂf =16007/ (2 * 400) * (1 — 4 * (1600° — 4 * 400%) * 500? / 1600 = 2691 MM
P 7.H D 4
Pacuérnas TOJIIHWHA CTCHKH HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHHUA IITYLCPA:
Sp =3,191 mm
Pacuérhblil anamMeTp oTBEpCTUA (CMeIEHHBIH IITYICP Ha DJUTMIITHYCCKOM JTHUIIIE):
d+2-c,
dy =

Dy

[3 Ry ]2 =(47 +2*2,63)/ [1 - (2* 500/ 2691)*]** = 56,29 MM

Pacu€rHblil uaMeTp OMHOYHOTO OTBEPCTHS, HE TPEOYIOMIEro YKPEIICHHUSI:

JIuct

o dg=2- [E—n,s]- o (3-€) =2 ((10-43)/3,191-08) * (2691 * (10~ 43))"* = 24,2 nm
& *r
i T.x. dp < dg - Pacuer ykpenuieHusi 0{HHOYHOTO OTBEPCTHS OT JefiCTBHS BHYTPEHHEro H30bITOYHOTO aBJICHHS NP O-
g BOJUTH He TpedyeTcs
=)
=
é YciioBHE B3aMMHOTO BJIUSHES IITYLHEPOB
Ecnu paccrosiHEe MeX Ty HapyKHBIMH IIOBEPXHOCTSAME OJFKaHIIMX IITYLEPOB YAOBIETBOPSAET YCIOBHIO:
Li b JDp (s—cl+ JDp (s—g) =(2691* (10 -4,3))"” + (3200 * (10 - 4,3))"* = 258,9 Mmm
= VYcioBue BbINoHEeHO - OTBepcTHE CUMTAETCH OAMHOYHBIM
Z
z
=~ Pacyer Ha npoyHocTs M0 MKD B padouux ycjioBusix
%
e YcioBust HArPyKEHUA:
=
s Pacuérnas remnepatypa, T: 50°C
3
£ Pacué€rHoe BHyTpeHHee n30bITOuHOE AaBieHue, p: 0,8 MIla
g
<
= Harpy3ku Ha mTyunep (B cucTeMe KOOPAMHAT anmnapara):
[¥a]
[&]
S
=)
=
o
=
5
ol =
ol 8
=5
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Fx, HlFy, H F;, HM,, H MMy, H™M |M;, HMm
900 |900 ([1200(200 200 300

Jlonyckaemble HanpsikeHusi B coorBercTBu ¢ 'OCT P 52857.1-2007

YpoBeHb pa3ouBkH - 1
Koa¢pduuument 3anaca, yunTeiBaronuii ypoBeHs pasousku: Ky = 1,3

Ceoiicmea mamepuana ynemenma, Hecyuye2o wimyuep
Homunanenble nonmyckaeMble HanpspkeHus 1uist Matepuana 091 2C npu temneparype 50 °C:

[s1,
[s]= ? = 188,5/1,3= 145 Mlla

m

Mopaynb npoz1osibHOM ynpyroctu npu temmneparype 50 °C:

E= 1,96:10° MIla

Ceoiicmea mamepuana wimyyepa
HomunaneHsle nomyckaemsle HanpspkeHus At matepuana 091 2C Gr.'OCT 19281 npu temmneparype 50 °C:

a3
[s]: = Lo, = 174/1,3= 1338 MIla
KID.

Moaynb npoIoNIbHOM ynpyrocTH npu Temmepatrype 50 °C:
Ei= 1,96:10° MIla

Ceoiicmea mamepuaiia Koibvua

HomuHanbeHble nonyckaemsle HanpsbxeHus A Matepuana 091 2C npu temmneparype 50 °C:

[=],

[s], = = 1885/1,3= 145MIla

m

Monyns npofonsHO# ynpyroctu npu temmneparype 50 °C:
E,= 1,96:10° MIla

E-4.00.00.000 PP
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3aKiIroYeHue:

s Hecywero anemMeHTa  “mimm = 146,3 MIla < 1.5[s] = 217,8 MIla.
Ycnosue npounocty BBITIOJTHEHO.

Just mirynepa Smlme: = 124,6 MIla < 1.5[s]; = 201,6 MIla.
Ycnosue npounocty BBITIOJTHEHO.

Puc. 2. DxBuBaneHTHBIE MEMOpaHHBIC HAMIPSDKEHUSI OT COBMECTHOTO JICHCTBHSA CHIT U JaBieHus, MI1a.

E-4.00.00.000 PP
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== e

B
Fifel
L

Puc. 3. O6mue (MemOpaHHBIC 1 H3TUOHBIC) HATIPSHKCHUS Ha BHEIIHEH moBepxHOoCcTH, MI]a.
3aKIII04YeHHuE:

s Hecyero anemedTa  “mhmm = 137,1 MIla < 3[s] = 435,7 MIla.
VYenosue npoynocty BBIIIOJIHEHO.

Hust mitynepa  Swh mer = 273,7 MIla < 3[s]; = 403,2 MIla.
Ycenosue npounocty BBITIOJIHEHO.

otk ek ek b
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Puc. 4. O6mue (MemOpaHHBIE ¥ M3THOHBIC) HANPSDKCHNS HA BHYTpeHHEH noBepxHocTH, MI]a.
3aKIrOYeHHUE:

Jlnst Hecyiero anemMeHTa Tk max = 178,7 MIla < 3[s] = 435,7 MIla.

E-4.00.00.000 PP
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Ycnosue npounoctu BBITIOJIHEHO.

Jas wrynepa  Oh mee = 195,7 MIla < 3[s]y = 403,2 MIla.
Ycnosue npounocty BBITIOJIHEHO.

Ob1ee 3aK/04YeHue: Y ca0BUs MPOYHOCTH BHINOJIHEHBDI.

Wzm) Jlucr Ne moxym. [omn. | Hara
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HItyuep PSV DN80

UcxogHble AaHHbIe

DIeMeHT:

YcnoBHOe obo3HaueHHe (METKa)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

HItynep PSV DN8O
Mtynep PSV

Oo0euaiika UIMHIPHYECKAs
Oo0euaiika HUIMHIPHYECKAs

[poxonstmii 6e3 ykperuieHus

Marepuan HeCyIIEero 3JEMEHTA: 0912C
TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 10 mm
CyMma npru6aBOK K CTEHKE HECYIIIETO 3JIEMEHTa, C: 2,8 MM

Marepuan mrynepa:

BryTpennnii nuamertp mrynepa, d:

TOJ'IH.[I/IHa CTCHKHM IITYLEPA, S1.

CyMMa nprn6aBOK K TONIIMHE CTEHKH IITYyNEpa (BKI0Yasi KOPPO3HIO), Cs.

JumnHa mrynepa, 1y

Cwmeuenue wryuepa, Ly,

Yromn noBopoTa mrynepa, J:

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

6 MM
2,75 mm

125 mm

1000 MM
180 °

JnuHa BHYTp. 4acTu mwrynepa, l3: 0 Mm

[TpnbaBka Ha KOPpPO3MUIO, Cg!
PacuérHble mapamMeTpbl pa3MeIleHH s ITYIepa:

0 MM

E-4.00.00.000 PP
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Bmkaiimnit mrynep

HasBanue wmryuepa: Irynep PI DN50
Paccrosiame no crenku Ompkaiimero mryepa, b: 563.1
VYron f: 90 °

KoaddumreHTs! TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

O] = 0’9

[[ToB o0Oeyaiiku B 30HE BPE3KH MITYIIEpa:

¢ =09
PacuérHpIil TnamMeTp NMWIHHIPUIESCKON 00eHalKu:

Ly =D =1600 mm
Pacuér B pado4ux ycJ0BHAX

YciaoBus HATPY:KeHUS:

Pacuérnas temneparypa, T: 50 °C

PacuérHoe BHYTpeHHee n30bpITouHOE nasienue, p: 0,8 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyyep

Jomyckaembie HampspkeHus i Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):

[c]= 188,5 MIla
Mopaynb npoz1osibHOM ynpyroctu npu temneparype 50 °C:

E= 1,96-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 50 °C (pabouue ycioBus):

[6]1: 174 MIla

Monyns npofonbHO# ynpyroctu npu temmneparype 50 °C:
E;= 1,96:10° MIla

PacuérHas TonmMHa CTEHKH IITyLEpa:

p(d+2.c,) 08% (77 +2%275)/ (2*174*09-08) =0,2113
g = =V, * *, * * 7Y, = ’ MM
P 2ol e

Jonyckaemoe naBiieHne Juis narpy0Oka mryuepa:

2 [m]y gy (m-es)
[e] = d+s5 +0,

= 2*174*0,9* (6-2,75)/ (77 + 6 +2,75) =11,87 MIla

11,87 MIla > 0,8 MIla

E-4.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

40




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

3axiro4eHue: Y cJIoBHe NPOYHOCTH H YCTOIYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp HWINHIPUIECKON 0OedaiKu:

Dy =D =1600 mm

Pacuétnas TOJIIIWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHHUS IITYyLICPpa:

Sp = 3,781 mm

PacuérHsiii nnameTp oTBepCcTHA (OCH ITYIIEpa COBIANACT C HOPMAJBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =77+2%275 =825mm

PacuérHbIil THaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETIICHHUS:
g-o
dy=2-| —-0,E]- fﬁp [s—d) =2*((10-28)/3,781-0.8) * (1600 * (10 - 2,8))"* = 237 MM
*p
T.k. dp < do - PacyeT ykpenJieHus 0OlHHOYHOI0 OTBEPCTHSI OT AeiiCTBHUSI BHYTPEHHEr0 H30BITOYHOTO JaBJICHHs P O-
BOJUTH He Tpedyercs

YcnoBue B3aHMHOIO BJMSIHUS IITYLIEPOB
Ecnm paccrosiHue MeXay HapyKHBIMHU ITOBEPXHOCTSAMH OMIDKaUIINX MITYLHEPOB yAOBIETBOPSIET YCIOBHIO:

L= JD; -1+ JD; fa—g) =(1600* (10-28))"* + (1600 * (10 - 2,8))"* = 214,7 MM

YcioBue BBINOJIHEHO - OTBepCTHe CYHUTAETCHA OAUMHOYHBIM

JIuct
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HItyuep PI DN50

UcxogHble AaHHbIe

DIeMeHT:

YcnoBHOe obo3HaueHHe (METKa)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

HItynep PI DN50

Iryuep PI

Oo0euaiika UIMHIPHYECKAs
Oo0euaiika HUIMHIPHYECKAs

[poxonstmii 6e3 ykperuieHus

Marepuan HeCyIIEero 3JEMEHTA: 0912C
TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 10 mm
CyMma npru6aBOK K CTEHKE HECYIIIETO 3JIEMEHTa, C: 2,8 MM

Marepuan mrynepa:

BryTpennnii nuamertp mrynepa, d:

TOJ'IH.[I/IHa CTCHKHM IITYLEPA, S1.

CyMMa nprn6aBOK K TONIIMHE CTEHKH IITYyNEpa (BKI0Yasi KOPPO3HIO), Cs.

JumnHa mrynepa, 1y

Cwmeuenue wryuepa, Ly,

Yromn noBopoTa mrynepa, J:

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

5 MM
2,63 Mmm

132 mm

1000 MM
225°

JnuHa BHYTp. 4acTu mwrynepa, l3: 0 Mm

[TpnbaBka Ha KOPpPO3MUIO, Cg!
PacuérHble mapamMeTpbl pa3MeIleHH s ITYIepa:

0 MM

E-4.00.00.000 PP
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Bmkaiimnit mrynep

Hazpanue mryrmepa: Mtymep PSV DN8O
Paccrosiame no crenku Ompkaiimero mryepa, b: 563.1
VYron f: 90 °

KoaddumreHTs! TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

O] = 0’9

[[ToB o0Oeyaiiku B 30HE BPE3KH MITYIIEpa:

¢ =09
PacuérHpIil TnamMeTp NMWIHHIPUIESCKON 00eHalKu:

Ly =D =1600 mm
Pacuér B pado4ux ycJ0BHAX

YciaoBus HATPY:KeHUS:

Pacuérnas temneparypa, T: 50 °C

PacuérHoe BHYTpeHHee n30bpITouHOE nasienue, p: 0,8 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyyep

Jomyckaembie HampspkeHus i Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):

[c]= 188,5 MIla
Mopaynb npoz1osibHOM ynpyroctu npu temneparype 50 °C:

E= 1,96-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 50 °C (pabouue ycioBus):

[6]1: 174 MIla

Monyns npofonbHO# ynpyroctu npu temmneparype 50 °C:
E;= 1,96:10° MIla

PacuérHas TonmMHa CTEHKH IITyLEpa:

p(d+2.c,) 0.8% (47 +2%2,63)/ (2*174*09-08) = 0,1338
g = =V, * *, * * 7Y, = ’ MM
P 2ol e

Jonyckaemoe naBiieHne Juis narpy0Oka mryuepa:

2 [m]y gy (m-es)
[e] = d+s5 +0,

= 2*174*0,9* (5-2,63)/ (47 +5+2,63) =13,59 MIla

13,59 MIla > 0,8 MIla

E-4.00.00.000 PP

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

3axiro4eHue: Y cJIoBHe NPOYHOCTH H YCTOIYHBOCTH BBINOJIHEHO
PacuérHpIil TMaMeTp HWINHIPUIECKON 0OedaiKu:

Dy =D =1600 mm

Pacuérnasa TOJIIIWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHHUS IITYyLICPpa:

Sp = 3,781 mm

PacuérHsiii nnameTp oTBepCcTHA (OCH ITYIIEpa COBIANACT C HOPMAJBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =47+2%263 =52,26 Mmm

PacuérHbIil THaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETIICHHUS:
g-o
dy=2-| —-0,E]- fﬁp [s—d) =2*((10-28)/3,781-0.8) * (1600 * (10 - 2,8))"* = 237 MM
*p
T.k. dp < do - PacyeT ykpenJieHus OlHHOYHOI0 OTBEPCTHSI OT AeiicTBUSI BHYTPEHHEr0 H30BITOYHOTO JaBJICHHs P O-
BOJUTH He Tpedyercs

YcnoBue B3aHMHOIO BJHSIHUS IITYEPOB
Ecnm paccrosiHue MeXay HapyKHBIMHU ITOBEPXHOCTSAMH OMIDKaUIINX MITYLHEPOB yAOBIETBOPSIET YCIOBHIO:

L= JD; -1+ JD; fa—g) =(1600* (10-28))"* + (1600 * (10 - 2,8))"* = 214,7 MM

YcioBue BBINOJIHEHO - OTBepCTHe CYHUTAETCHA OAUMHOYHBIM

JIuct

E-4.00.00.000 PP a2

Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

HItvuep D DN25

UcxogHble AaHHbIe
OJneMeHT: Itynep D DN25

YcnoBHoe obo3Hauenue (Merka)  Llrynep D
DOneMeHT, HeCyIui ITyLep: JlHu1ne anaunTudeckoe (HIKHee)
Tun sanemenTa, Hecyuiero mryuep: JlHuIe MIUNTHYECKOE

Tun mryuepa: IIpoxoasauuii ¢ HaKkJIaJHBIM KOJIbIIOM

A

Marepuan HeCyIIEero 3JEMEHTA: 0912C

TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 10 mm

CyMma npru6aBOK K CTEHKE HECYIIIETO 3JIEMEHTa, C: 4,3 MM

Marepuan wryunepa: 0912C Gr.I'OCT 19281
BryTpennnii nuamertp mrynepa, d: 26 MM

TonmuHa CTEHKH WITyLEepa, Si: 6 MM

CyMMa nprn6aBOK K TONIIMHE CTEHKH IITYyNEpa (BKI0Yasi KOPPO3HIO), Cs. 275 wint

JumnHa mrynepa, 1y 32 Mmm

};'.I'

[l

Al

CMmemenue mrynepa, Ry 0 MM

VYrou noBopora miryuepa, 3: 0°
JliiHa BHYTp. 9acTH mTyIepa, ls: 0 Mmm

[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm

E-4.00.00.000 PP

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Marepuan KoJibIa: 0912C
upwuna koxbLa, 15 60 Mmm

TonmuHa Koibla, S;! 8 Mm
PacuérHble mapaMeTpsl pasMeleH s ITyLnepa:
bavxaiiiuuii wrynep

Haspanue mrymepa: rymep 11, O1 DN50
Paccrosiare 10 creHku Omkaiiiiero mryepa, b:

460,9 MM
VYron B: 90°

KoahunrenTsr npoYHOCTH CBApHBIX IIBOB:
IIpononbHBIM OB WITYLIEpA:

(0] = 0,9

[IToB oOevaiiku B 30HE BPE3KH MITyIEpa:

=1
PacuéTHblil 1uaMeTp BBITYKJIOTO JUIMITHYECKOTO JHUIIA:

2 2 ]
b = :]ej_H'\{l_dlm;.#'ng =16002/ (2 * 400) * (1 — 4 * (1600° — 4 * 400?) * 0%/ 1600%)"? = 3200 mMm

Pacuér B pado4ux ycJ0BHIX

YciioBusI HATPYKEHUSA:

Pacuérnast temneparypa, T: 50 °C

PacuérHoe BHYTpeHHee n30bpITouHOE naBienue, p: 0,8038 MIla
PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo winmyuep
Jomyckaemsbie HanpspkeHus it Mateprana 091 2C npu remmniepatype T = 50 °C (pabouue ycinoBus):
[c]= 188,5 MIla
Moaynb poIoNIbHOM yIpyrocTH npu Temmeparype 50 °C:

E= 1,96:10° MIla

Ceoiicmea mamepuana wimyuyepa
Jonyckaemsble Hanpspkenus 1 Marepuana 0912C Gr.'OCT 19281 npu remneparype T = 50 °C (pabouue ycnoBus):
[c]:= 174 MIla
Moaynb poIoNIbHOM yrpyrocTu npu Temmepatype 50 °C:
E;= 1,96:10° MIla

E-4.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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Ceoilicmea mamepuana Koivya
Jlomyckaembie HanpspkeHus 1yt Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):
[c],= 188,5 MIla
Monyns npomonsHON ynpyroctu npu teMmnepatype 50 °C:
E;= 1,96:10° MIla
PacuérHast TONIINHA CTEHKH MITYIEpa:
5 p(d+2.c,) 0,8038 * (26 + 2 * 2,75) / (2 * 174 * 0,9~ 0,8038) = 0,08105
= =0, y 9 -0, = , MM
g UI; PP
Jomyckaemoe qaBieHue Uil marpyoka mTylepa:

_4elhigrGa-e)
d+s +e,

(0]

= 2*174*0,9* (6-2,75)/ (26 + 6 + 2,75) =29,29 MIla

29,29 MITa > 0,8038 Mlla
3axiro4eHue: Y cJIOBHe NPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHblil TuaMeTp BBIMYKJIOrO 3JUIMNTUYECKOTO JHUILA!

2 2 2
Dy = D° 1— 4.M.RHE =1600?/ (2 * 400) * (1 — 4 * (1600° — 4 * 400%) * 0?/ 1600%)** = 3200 mm
i-H n*
Pacuérnas TOJIIIMHA CTCHKHN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHHUS IITYLCPA:
Sp = 3,415 MM

PacuérHsiii nTnameTp oTBepCcTHA (OCH IITYIIEpa COBIANACT C HOPMAJBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTH):
dy =d+2-c, =26+2%275 =315mm

PacuéTHbIi TMaMeTp OANHOYHOTO OTBEPCTHS, HE TPEOYIOMIEro YKPEIUICHHS:

=0
dy=2- [— - D,E] . ,lﬁp (8=l =2*((10-4,3)/3415-0.8) * (3200 * (10— 4,3))"* = 234,8 Mmm
*p

T.x. dp < dg - Pacuer ykpensieHusi 0lHHOYHOT0 OTBEPCTHS OT JeliCTBHS BHYTPEHHEro H30bITOYHOIO 1aBJICHHS NP O-

JIuct

2 BOJMThH He Tpeldyercs
[a~]
;[ YcioBue B3aUMHOI'O BJUSIHUS mTyuepos
) Ecnu paccrostHue MeX Ay HapyKHBIMH TOBEPXHOCTSAMH OJIMKANUIINX IITYIIEPOB YOBIETBOPSET YCIOBHIO:
=
E( b JD; (5—0) + JD; (s5—¢) = (3200% (10— 43))" + (2691 * (10— 4,3))"* = 258,9 mm
l:: YciioBue BBITIOJIHEHO - OTBePCTI/Ie cyuraercsas OAMHOYHbIM
X
= " .
= PacyéT Ha NPOYHOCTb OT BO3AENUCTBUSA BHELIHUX Harpy3ok no NOCT P
= 52857.3-2007
=
~
%
&
jas)
S
s
[+
™
M
£
<
S
=
[a}
Q
=
=
é Pannanbuas narpyska, Fr:  (-1200) H
Oxpyxuoit Moment, M;: 200 Hwm
g
ol =
2| 8
= 5
2| 3 E-4.00.00.000 PP 47
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

IIpononbHerii MoMeHT, My 200 H M
Kpyrsuwmii moment, Mt: 300 Hwm
CasuroBas Harpy3ka, F;: 900 H

Casurosas Harpyska, F,: 900 H
Cpenuuii paguyc o0edaiiki y OTBEPCTHS:

2
D g+ g,

R, =—
4.H 2
Cpenuuii quaMeTp o0edaifkiu y OTBEPCTHS:

=16002/ (4 * 400) + (10 + 8) /2 = 1609 MM

D, =Dy +5+c+5; =3200 +10+43+8 =3222 Mm

., 12<.~|ch'5+52 .
DKBUBaJICHTHAS TOJIINHA 00euaKku 0KOJIO mTynuepa npu .

5, = 3+ming s, - __ 284 - Fg-C =10+min{8* 60/ (3222 * (10 +8) )V%; 8} * 1 - 4,3 = 7,693 MM
D, - [5+345]
Cpennuii tuameTp mTyuepa:
d, =d+s +c, =26 +6+275 = 34,75 mm
d
Ay =——— =34,75/ (1600 * 7,693)*2 = 0,3123
¢ 53

PaccrosHMe 0T Kpas mTynepa 0 BO3MOXKHOTO KOHIIEHTPaTOpa HapsKCHUI:

b, =320,9 mm
IIpouHOCTE OT A€HCTBUS JAaBICHMUSL:

=|0,8038 /1,341 = 0,5995

Yenosue npounoctn: Py =1

0,5995 < 1.0. YcioBue MpOYHOCTH BBIIIOIHEHO
OceBoe pacTATHBAIOIIEE YCHIIKE, ACHCTBYIOMIEE Ha MITYIED:

T

d

A, = :
x'IRc s +1y -5, -c)

F, = -Fg = (-1200) = 1200 H

=34,75/ (1609 * (10 + 1 * 8 — 4,3))"2 =0,2341

K, = mm[[ 2[ah (1 -c j) : 51[1— b IJ =min(2 * 174 * (6 — 2,75) / (1885 * (10 + 1 * 8 —4,3)) * (6 — 2,75) / 34,75)*%; 1) = 0,1339
(o

o [s+ %282 -C

JomyckaeMoe 0ceBOe yCIIIHE Ha HITYIEP U3 YCIOBUS MPOYHOCTH B MECTE TIEpecedeH s mTytepa ¢ 06euyaikoit (Ag =
0,2341, K =0,1339)

=1885* (10 +1*8-43)*(1.82+24*(1+ =8,579- 10*

[le]= ['3]'{5+ 1282 "3}2 '(1-32+ 24 I+EKy A+ 001K, > 0,1339)2 * 0,2341 + 0.91 * 0,1339 * 0,2341?) H

HapyxHbIii qraMeTp HaKJIaJHOTO KOJBLA!

Dy=d+2-5 +2-1; =26 +2* 6+2*60 =158 mm

D
by = —— =158/ (1609 * (10 — 4,3))"* = 1,65
st

Homyckaemoe oceBoe yCHIIME Ha IITYLEP U3 YCIOBUS MPOYHOCTH Y BHELIHEH KPOMKH HaKIaJHOTO Koibla (As = 1,65):

— * _ 2 % * 12 % *
[Fol=o] (s b a2 42471 4, +0o1.52) [ (0749 TEEF2ATAHTISLORT 606110 H

1,65%)
JomyckaemMoe oceBoe ycuIine Ha HITYLEep MPpU HAJIMYUH HAKJIQJHOTO KOJIbLIA:

[F,]=min{[F . Foo ] =mings,579-10°; 6.061-10°} = 6,061-10* H

E-4.00.00.000 PP
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IIpouHOCTb OT IEHCTBUSI OCEBOM HATPY3KHU:

=|1200/6,061-10*| =0,01980

Ycnosue npounoctn: ¥, =1

0,01980 < 1.0. YciioBHE MTPOYHOCTH BHITIOJIHEHO
IIpuBeneHHBIN MOMEHT, NEUCTBYIOIIMM Ha IITYLEP:

M, =03 + M3 = (2007 + 200%)? =2828Hw

K, = tnin : '[G][l '](51 —Cl Sld_ “ 1| —min@*174% (6 2.75)/ (18,5 * 7,693) * (6 - 2,75)/ 34.75)"% 1) = 02385
af-=, N

JormyckaeMBIi M3THOAIOIINIT MOMEHT M3 YCJIOBHS IIPOYHOCTH B MECTE IepecedeHus mTyIepa ¢ odbedaiikoit (As = 0,3123, K
=0,2385):

d =1885* (10+1*8-4,3)*3475/4* (49 + =
[Mb1]= [.3]. [5+ Yy 5y - .:]3 .TC.Eq_g_l_ 1. |"1+K4 D +00LE, ;.135) cz).gl*zg; 0,2385)2*0,3123 + 0.91*0,2385* 1726 H
! M

Jomyckaemblit U3ruGaronnii MOMEHT U3 YCIOBHUS IPOYHOCTH Y BHEIIHEH KPOMKH HAKJIaIHOTO Koiblia (As = 1,65):

D, {4 5 ) =188,5* (10 —4,3)>*158/4 * (49 +20* (1 +1)*?* 1,65+ =2913H

[Mh2]=[lj]-[s-|:]2-T- D20+ TR + 00102 0010 o) o

JlonyckaeMblit M3rubaronii MOMEHT MPY HAJIMYMU HAKJIAJHOTO KOJIbLA:

[, | = min {0, M, | =ming1726; 2913} = 1726 Hm

[TpoyHOCTH OT NEUCTBHS U3TUOAIOIINX MOMEHTOB!

LI
&y = =[282,8/1726] = 0,1638
Ly,

VYenosue npouynoct: Py, £1
s 0,1638 < 1.0. YcnoBue mpo4HOCTH BBHIIOTHEHO
= [Ipo4HOCTH OT COBMECTHOTO ACHCTBUS HArpPy30K:
=
§ i (szp +db |-, .l |ch -02%, |)+ d, max(]0,5995 +0,01980]; [0,01980; |0,5995 — 0.2 * 0,01980| ) +0,1638 = 0,7832
E[ Ecnu F, <0, To 35aK ®, MeHseTCS HA TPOTUBOMOIOKHBIM.
o
= VYcnoBue NpoyHOCTH: — thax (JEIJP +'=I:'z|; |EIDZ|; |EI:P -02-%,; D+ ':I:'b %1
X 0,7832 <1.0. YcioBue MpoOYHOCTH BBIIIOJIHEHO
=l MaxkcumanbHBIe IPOJOIBHBIC PACTATUBAIOIINE HAPSDKEHUS B IITYIEPE:
:; pfd+s ) 4-Ml, F =0,8038 * (26 + 6) / (4 * (6 —2,75)) + 4 * 282,8/ (3,142 _

» o= - + z * (26 + 6)° * (6 — 2,75)) + 1200/ (3,142 * (26 + 6) * (6

= 4'(51“’5:' ﬂ-[d+slj -(sl—cgj “'(d"‘slj'(sl‘csj -2,75) 113,9 MIIa
= Ecmu F, co3maet cxxumaromee HanpsDKCHUE, ee CIeIyeT IPUHATh PaBHOI HYITIO.
ol
Z‘ VYcnoBue NpoYHOCTH: T = [G]l
m
E 113,9 MIla < 174 MIla. YcnoBue NpoYHOCTH BBIIOJIHEHO
s
I~
™
m
£
<
S
=
[a}
Q
=
=
=
o
=
=
ol <
Bl ©
< g JIuct
gl = E-4.00.00.000 PP 49
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

OtBox DN25

Pacuér npounoctu orBoaa no CA 03-003-07

UcxogHble AaHHbIe

&

OJeMeHT: OtBog DN25

Tun orBona: I'HyTBIN MM KPYTOU30THYThIM OTBOJ
Marepuan oTBOA: 0912C Gr.I'OCT 19281
BuyTpennuii tuamerp otBoaa, d: 26 MM

TomiuHa CTEHKH OTBOJA, S: 6 MM

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

[IpubaBka 1151 KOMICHCAITE MUHYCOBOTO JIOITyCKa, Cp: 0,75 MM

[IpubaBka TexHONIOTHYECKAS, Cs: 0,75 Mmm
CymMma nprubaBoK K pacYETHOM TONIIUHE CTCHKH, C: 3,5 MM
Pamnyc otBoza, R: 100 mm
VYrom, y: 0°

KoaddummeHTh NPOYHOCTH CBAPHBIX IITBOB:
IIpononbHbIM MIOB:

Py =09
Pacuér B pado4ux ycJ0BHAX

YcinoBus HArpy:KeHHs:

Pacuérnas temneparypa, T: 50 °C

PacuérHoe BHyTpeHHee u30bITouHOE nasienue, p: 0,8049 Mlla

Jonmyckaembie Hanpspkenus 1y Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 50 °C (pabouue ycioBus):
[c]= 174 MIIa

Monyns npogonsnoit ynpyroctu juisg marepuana 0912C Gr.'OCT 19281 npu temnepatype T = 50 °C:

E= 1,96:10° MIla

ki =1 nast cootHorenust R / (d + s) = 3,125

Pacuérnas TonuiuHa cTeHKH TpYObI (TaTpyOKa mTynepa):

B |[d+ 2 -::I
sp = —————"— =(0,8049* (26 +2*35))/(2*174*0,9-0,8049) =0,08503 mm
2 o] gy-p
Pacuérnas TOJIIIHWHA CTEHKU 'HYTbIX U KPYTOU3O0THYTBIX OTBOJOB:

E-4.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Spo =H1 -8, =1%0,08503 =0,08503 Mmm
PacuérHas TonmuHA OTBOJA C YYETOM NMPHOABOK:
fp, =%pn+C =0,08503+35 =3,585 MM
Ycnosre Npo4HOCTH:
B2 8 +E
6 MM > 0,08503 + 3,5 = 3,585 mm. YciaoBre MPpOYHOCTH BBHITTOJIHEHO
ki = kl =1
Jlomyckaemoe JTaBicHuUE:

o L1y (-9

ki[d+

ky

s— c:| = 2*174*09*(6-35)/(1*[26 + (6-3,5)/1]) =27,47 MIla

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

OtBox DN50

Pacuér npounoctu orBoaa no CA 03-003-07

UcxogHble AaHHbIe

&

OJeMeHT: OtBog DN50

Tun orBona: I'HyTBIN MM KPYTOU30THYTBIM OTBOJ
Marepuan oTBOA: 0912C Gr.I'OCT 19281
BHyTpennuii tuamerp oTBOAa, d: 47 MM

TonmuHa CTEHKH OTBOJIA, S: 5 MM

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

[IpubaBka 1151 KOMICHCAITE MUHYCOBOTO JIOITyCKa, Cp: 0,75 MM

[IpubaBka TexHONIOTHYECKAS, Cs: 0 MM
CymMma nprubaBoK K pacYETHOM TONIIUHE CTCHKH, C: 2,75 mm
Pamnyc otBoza, R: 75 MM
VYrom, y: 0°

KoaddummeHTh NPOYHOCTH CBAPHBIX IITBOB:
IIpononbHbIM MIOB:

Py =09
Pacuér B pado4ux ycJ0BHAX

YcinoBus HArpy:KeHHs:

Pacuérnas remneparypa, T: 50 °C

PacuérHoe BHyTpeHHee u30bITouHOE nasienue, p: 0,8049 Mlla
Jonmyckaembie Hanpspkenus 1y Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 50 °C (pabouue ycioBus):

[c]= 174 MIIa

Monyns npogonsroit ynpyroctu it marepuana 0912C Gr.I'OCT 19281 npu temneparype T = 50 °C:
E= 1,96:10° MIla

ki =1,167 s coorHomenus R / (d + s) = 1,442

Pacuérnas TonuiuHa cTeHKH TpYObI (TaTpyOKa mTynepa):

B |[d+ 2 -::I
g = ———— =(0,8049* (47 +2*275))/ (2*174*0,9-0,8049) =0,1353 mm
2 o] gy-p
Pacuérnas TOJIIIWHA CTEHKU 'HYTbIX U KPYTOU3O0THYTBIX OTBOJIOB:

E-4.00.00.000 PP

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

spo =Y1 -8, =1167*0,1353 =0,1579 mm
Pacuérhas TonmuHa OTBOJA C YUETOM NPUOABOK:
fp =%pn+C =01579+275 =2,908 MM
Ycnosre Npo4HOCTH:
B2 8 +E
5wmm > 0,1579 + 2,75 = 2,908 mM. YciaoBHe TPOYHOCTH BBHITTOJIHEHO
ki =k; =1,167
Jlomyckaemoe JTaBicHuUE:

o L1y (-9

ki[d+

ky

s—ci| = 2%174%0,9* (5-2,75)/ (1,167 * [47 + (52,

75)/1,167]) =12,34 MIla

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

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

ITapameTpbl KPBIIKH:

Pacuér na npouynocts mo 'OCT P 52857.4-2007 u T'OCT P 52857.2-2007

daanen ¢ Kpuimkoiit DN600

UcxogHble AaHHbIe

Marepuai: 0912C
TommumHa CTeHKH, Sy 36 MM
[TpubaBka 11t KOMIICHCAIIMH KOPPO3UHU U DPO3HUH, C1 2 MM

[TpubaBka /11 KOMIICHCAIIMM MUHYCOBOTO JIOMTyCKa, Cp: 0 MM

ITpubaBka TexHOJIOTHYECKAS, C3! 0 mm
Cymma nmpubaBoK K pacu&THOM TONIIMHE CTEHKH, C: 2 MM
TonmuHa B MecTe MPOKIAAKH, Sy 32 MM
TonmuHa BHE YIUIOTHEHUS, S3: 26 MM

Haumenbmmii quaMeTp Hapy»XHOH yTOHEHHOH yactu, Dy: 663 MM

Hapy>xHblii tuamerp Kpbiiku, D,
ITapamerpsl ¢uianna:

Tun ¢nanma:

Hcnonuenue dranmna:

740 mm

[TpuBapHbIe BCTHIK

BricTyn-Bnaguna

Juametp 601TOBOM OKpyx)HOCTH, Dg: 700 MM

Martepuan ¢ranna:

CMEXHBIN DIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:

TonmmHa CTEHKH CMEKHOTO DJIEMEHTA:

Buytpennuii nuamerp duanma, D:
Hapyxusiii nnametp ¢uanna, D,

Tonmuna ¢ranna, h:

091°2C (KTI1245)
tynep MH DN600
0912C

10 mm

600 Mmm

740 MM

30 Mmm

Juct

Ne moxym.

Tloam.

Jara
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Iloamuce 1 nata
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Iloamuce 1 narta

uB. Ne no.

19786.4

Cymma npru0aBoK, ¢: 2 MM
JlHa KOHMYECKOH 4acTy BTYJIKH, I: 36 MM
JnviHa MMTHHAPHYECKON YaCTU BTYJIKH, ! 0 mm

Tonmuna III/IJ'II/IH,Z[I)I/I'-ICCKOFI 4acCTH BTYJKH, Sp: 8 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, Sq: 20 Mmm
Paguyc nepexona, r: 7 MM
Mnuabku:

Marepuan: 20XH3A

Hapyxusrii quamertp, d: 23 Mmm

KomnnuectBo, n: 28

KoHTpons 3aTsKku: Her

IIpoxnanka:

Marepuan npoKiIaaKku: [Maponrut o I'OCT 481 npu TommuuHe He Oonee 3 MM
Tommuna, hy,: 2 MM

Hapyx#sriii quametp, Dy ,: 663 MM
[upuna, by: 13 Mmm
Koa¢ppuuneHTt npoyHOCTH CBApHOTO LIBA:
Pp =1
Pacuér B pado4ux ycJ0BHAX

YciioBusI HATPYKEHUSA:

PacuérHoe BHyTpeHHee u3dbITOuHOE nasnenue, p: 0,8 Mlla

PacuéT chnaHua no FOCT P 52857.4-2007:

Ceoiicmea mamepuana 601moe (wnunek)

Temneparypa 6ontoB (mmunex), ts: 50 °C

Homunanbenele nonyckaemble Hanpsokenus [uist Marepuana 20XH3A npu remneparype T = 50 °C:
[c]e= ot/ ny= 579/2,7= 214,4 MIla

Monyne npomonsHON ynpyroctu ans marepuana 20XH3A npu temneparype T = 50 °C:

Ee= 2,12:10° MIla

Koadpduument nuneiinoro pacmmpenus miust Matepuana 20XH3A mpu temmeparype T = 50 °C:
as= 0,115-10™ °C

HomunansHbie nOomycKkaeMble HanpsbkeHus i Mmatepuana 20XH3A npu remnieparype T = 20 °C:
[6]%= o1/nr= 590/2,7= 218,5 MIla

Monyns npononsHoi# ynpyroctu juis Mmarepuana 20XH3A npu tremnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoiicmea mamepuana cmexcnozo rnemenma aanuya 2 llImyyep MH DN600
Jomyckaembie Hanpspkenus s Matepuana 091 2C npu temnepatype T = 50 °C (paboune yciaoBusi):
[c].= 188,5 MIla
Jonyckaemble Hanpspkenus 1 Matepuana 091'2C npu temmnepatype T = 20 °C (paboune ycnoBus):

[6]*°,= 196 MIla

E-4.00.00.000 PP
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Iloamuce 1 nata

Ceoiicmea mamepuana ranya

Temnepatypa dnania (kompua), ty: 50 °C

JHomyckaemsie HanpspxeHus 1yt Matepuaia 091 2C (KI1245) npu Temmepatype T = 50 °C (paboune ycmoBus):
[0](1): T]*min( Rent / N, Rm/t/ Ng; Rm/lO”/t/ Np; Rpl,O/lO”/t/ nn) = 1*min{231,9/1,5;419,4/2,4; -/ — -/ -}= 154,6 MIla
Mopnynb npononbHO#M yripyroctu st Marepuana 091'2C (KI1245) npu temneparype T = 50 °C:

Ey= 1,96:10° MIla

Koa¢pduuument muneitnoro paciupenus 1yt marepuaia 091°2C (KI1245) npu remneparype T = 50 °C:

ay= 0,116:10™ °C

JHomyckaemsre HanpspkeHus 1yt Matepuaia 091 2C (KI1245) npu temmeparype T = 20 °C (paboune ycmoBus):
[0]204,: n*min( Ren !/ Nt Ry / Ng; Repjagn / Ny, Rpl,O/lO”/t/ nn) = 1*min{245/1,5;440/2,4; -/ - —/-}= 163,3 MIla
Monyns npogonsHo# ynpyroctu s marepuana 091 2C (KI1245) npu remnepatype T = 20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana KpoluiKu
JHomyckaemsre HanpspkeHus it Mateprana 091 2C npu remnepatype T = 50 °C (pabouue yciaoBus):
[c]w= 174 Mlla
Monyns nmpogonsHo# ynpyroctu A Matepuaia 091 2C npu tremnepatype T = 50 °C:
Ep= 1,96:10° MIla
Koa¢pduuument nmuneiinoro pacmupenus it marepuana 0912C npu temneparype T = 50 °C:
o= 0,116:10* °C
Jomyckaembie HanpspkeHust 1yt Matepuana 091 2C npu temnepatype T = 20 °C (pabouue yciaoBus):
[6]°,= 183 MIla
Mopyns npononsHo#l ynpyroctu 1 marepuana 091 2C npu temnepatype T = 20 °C:
E®p= 1,99-10° MIla

Xapaxkmepucmuxu npoKiaoKu:

[IpY TONIIMHE He Oojee

3 MM

v - - % i Mo-
Tyin 1t warepman npo-  [Kosumment JICNIbHOE JIaBJIC Jlonyckaemoe yaeib Koodu-iuer CJIOBHBIN MO
i n e 00KaTHs HOE JIaBJIEHUE  Socais K ITyJTb COKATHUS

qoﬁa/c: MlIla [q]7 MIIa Enl MIIa
[Taponut o 'OCT 481 2,5 20 130 0,9 2000

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

D¢ dexTrBHAS MUPUHA TPOKIAIKH:

by = 13 MM

<
by 2150

by=Hh pu M

p

b =150
by =38 b m
IIpumeuanue: { f ™ TpH e

Pabounit HapyKHBIH TUaMETpP MPOKIAIKH:
Drg = 663 mu

Cpennuit 5 QeKTUBHBIA AHAMETpP NPOKIIaIKH:
Do =Dmp—Y =663-13 =650 mm

IoparnuBocTs npoxaaky (1. 3.3):

E-4.00.00.000 PP
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hy K
Yn=o o o =2*%09/(2000*3142*650*13) =0,339-107 mm/H

_En.ﬂ.Dm.bnp

Pacuémmuoie napamempul 601moe (winunek):
Pabouast anuHa 6onrta (IIMWIbKK):
Lop=h+sy+h, =32+30+2 =64 mMm
[Inomans cedeHns MIIIIBKA (TI0 BHYTPEHHEMY JHAMETPY PE3bObI):
fs =0,3027-10° w°
D¢ dexTnBHAS ITMHA IITIIBKA:
Lo=L.,+05 -4 = 64+056*23 =76,88 Mmm

IlogaTnuBOCTh HIMUICK:

L
¥e = M—E = 76,88/ (2,1510° *0,3027-10°* 28) = 0,4218:10" mm/H
E B . fE -1l
Pacuémmnvie napamempol KpoluiKu:
D
Ko =D—H = 740/ 650 =1,138
[n 1§
067 [KL f+8.55 12K, 1]
}:HP =
9 9 51 | = (067 (1,138 * (1 +8.55 * Ig(1,138)) 1)) / (1138 — 1) * [1,1382— =
(g -1 K -1+ BT K +1) . 1+ (1.857 * 1,138% + 1) * (36 / 32)*]) 0,8651
2
Mopayns npononsHo#l ynpyroctu 1 marepuana 0912C npu remneparype T = 20 °C:
< E®o= 1,99-10° MIla
=
cg[ YraoBas MOJAATIIMBOCTD KPBIIIKHU:
=
a X
[&] = i 5 3y — -5
= Fup w3 =08651/(1,99-10°* 32°) =0,7602-10” °/Hwm
=i E. -3
= w2
Q
=
Pacuémmnvie napamempuol hranya:
S
=
2 1y = D5, =(600%8)" = 69,28 Mm
&
o]
~ Be =0,8119
%
& D
3 - H =740/ (600+2 * 0) = 1,233
E’ D+2-¢
<
™
- 2
T = K7-(+85) ég K-l (1,2332* (1+8.55*Ig 1,233)-1) / ( (1.05+1.945* 1,2332) * (1,233-1)) = 1,824
s (1.05+1 945 K2y (K -1y
=
S|
2 By =0,1798
=
=
=
= K41 +8.55 1gK) -1
o= d 2 gk = (1,233% * (1+8.55*Ig 1,233) -1) / (1.36 * (1,233%-1) * (1,233-1)) = 10,31
136 (K2 -1 (K-
=
ol <
El ©
% o'\o Jlucr
N el
gl = E-4.00.00.000 PP 57
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

3
a2 Prb+ly - fy-h

Brlo  Pylg-sp
YrioBas mOJAaTINBOCTG (pIIaHIIA TIPH 3aTSDKKE:
091 fy
E* a5 1,

=(0,8119 * 30 + 69,28) / (1,824 * 69,28) + 0,1798 * 30°/ (10,31 * 69,28 * 8%) = 0,8473

¥ = 0.91*0,1798/ (1,99-10°* 0,8473 * 82* 69,28) = 0,1254-10* °/H m
[Ineun MOMEHTOB:

a=1
b=05(Dg-D.) = 05*(700-650) =25 mm
B=-L =20/8 =25

1
= = 36/((600 +2*0)*(8-0))"* =0,5196

SO +30) (eg — o)

c=1+fp-1)—— . _
x+1+[5 = 1+(25-1)*0,5196/(0,5196 + (L + 25)/4) = 1,559
4

DKBUBaJICHTHAS TOJIIIIUHA BTYJIKHA AJI (I)J'IaHI_Ia, MNPUBAPHOT'O BCTBIK:

g5 =1c-[su— ) = 1,559*(8-0) = 12,47 mm

e=03-(D__-(D+2 c1—s,7 = 05*(650—(600+2*0)-1247) =18,76 Mm

Pacuém nacpyszok:

PaBHOnelcTBYIOIIAs AaBIEHUS:

Qp =0785 D p = 0785* 650°*08 =2.653-10° H

Ycwiue Ha IIPOKJIIaAKE B pa60‘H/IX YCI0OBUSAX, H€O6XO,Z[I/IMOG JIA O6GCH6‘ICHI/I$I FepMETUIHOCTH:
Fp=2Dg by-mlpl = 3142%650*13%25% (08 =5,309-10° H

Ycunue, HEOOX0IUMOE ISl CMSATHS MPOKJIAKH TIPH 3aTSDKKE:

FProw=03m Do by duew = 05%3142%650*13%20 =2,655-10° H

I ra L]
N=%¥n+¥e +¥p b " +vyy b

KoadduumenTs! sx€cTKOCTH 11 (IIaHIIEBOTO COSAMHEHHS C KPBIIKO, Harpy>KeHHOTO BHYTPEHHUM JIaBICHUEM:

= 0,339:107 +0,4218-107 + 0,7602-10° * 257+ 0,1254-10* * 252 = 0,2958-10° mm/H

¥n~(¥p & +¥g Hb , \ . .
a=1- = 1-(0,339-107 — (0,1254-10* * 18,76 + 0,7602-10°* 25) *25)/0,2958-10° = 1,513
il

Pacuérnas GonToBas Harpy3Ka IpH 3aTsHKKE, He00X0AuMasl JUII FepMETH3aluH B pabounX yCIOBUAX:

Pop=o-Qo+Ry =153%265310°+5309-10° =4,545-10° H

CymMapHas IIomaab cedeHus 00ITOB (IINIIIEK) 10 BHYTPEHHEMY JHaMETPy Pe3bObl MM CEYeHUI0 HAMMEHBIIEeTo Jra-
MeTpa:

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.
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uB. Ne no.

19786.4

Ag=n-fo = 28%0,3027.10° = 0,008477 M

Pacuérnas GonroBas Harpy3Kka IpH 3aTsHKKe, Heo0XoanMas It 00KaThs MPOKIAAKH 1 MUHIMAIBHOTO HAYaIbHOTO HATS-

JKEHUS 0OJITOB:

Pey = max [Pc.sm; 0.4 -4 -[n]ﬁ”] = max{2,655-10°; 0.4 *0,008477 * 218,5 = 7,41-10°} =7,41-10° H

Pacuér 0e3 yueTra CTeCHEHHOCTH TeMIIePaTyPHbIX JedopManuii

Pacuém o6onmos(uununex):

Koa¢pduumeHT yBenuueHuns 10mycKkaeMbIX HApsDKEHUH 1pH 3aTspkke: & = 1,2
Kosdpunuent ycnosuit padotsr: Kyy =1

KoadpuuuenT ycnosuii 3atsxku: Ky, = 1

Jonyckaemble HanpspKEHUS JUTs1 O0NTOB (IIMTUIIEK) IPH 3aTSDKKE:

0 _ —
[,j]g' =t Ky Ky Ko [G]s = 12*1*1*1*2185 =262,2 MIla

bonroBas Harpy3ka B yCJIOBHUSX 3aTSIKKH:

Pl =maxlP iR, = mav454510°; 741108} = 7,41-10° H

VYcaoBHe MPOYHOCTH TIPH 3aTSDKKE:
P]‘l‘[

3
Og=—23%2|c
o=t <bl

P]‘l‘[

Ogp = —— = 7.41-10°/0,008477 = 87,41 MIla
fig

KpyTtsmmii MOMEHT 1pu 3aTspkke 00aTOB (Iumuiiek) 6e3 cMasku npu 6 < 120 MITa:

M

g
M,y =03 & = 03%741-10°%23/28 = 1826 Hwm
1l

Ipy HanM4uy cMa3ku BemMYnHa M, cHIKaeTcs Ha 25% u coctapiseT 0.75%M, = 136,9 Hm
87,41 MIla < 262,2 MIla, ¥Yc/ioBHe MPOYHOCTH BbINOJHEHO
JormyckaeMble HanpspKEHUS U O0NITOB (IIITICK) TIPH pabovHX YCIOBHAX:

[of =Ky Ky Ky [0l = 1717172144 =214,4 MITa

BonroBas Harpy3ka B pabo4HX YCIOBHSIX:
PP =Pt (-] Q= 74000 + (L 1,513) *2.653-10° = 6,049-10° H

YcnoBue Mpo4HOCTH B pabounX yCIOBHAX:
PP
3
Tgy = < [l:]lé
"'é'l‘E
P
& = 6,049-10°/0,008477 = 71,36 MIla

Cga =
6
71,36 MIla < 214,4 MIla, ¥Yc/ioBHe MPOYHOCTH BHINMOJTHEHO

BonroBas Harpy3ka B yCIIOBHUSX 3aTSKKH:
Pr =mawlP, ;B.l = max4.54510°; 7.41.00°} =7,41-10° H

YcnoBue MpOYHOCTH TIPH 3ATKKE:

P]‘l'[
Og = —— = 7,41:10°/0,008477 = 87,41 MIla
fg
Kpytsammii MOMeHT nipu 3aTsDKKe 60ITOB (Immiiek) 6e3 cma3ku pu 66, < 120 Mlla:

E-4.00.00.000 PP
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Iloamuce 1 nata
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uB. Ne no.

19786.4

M

Po-d
M, =03 = 0.3%741-10°%23/28 =1826 Hw™m
1

I1py HanMYuK cMa3Ku BeJIMUUHA M, cHmkaeTcest Ha 25% u coctasnsieT 0.75*M,, = 136,9 H M

Pacuém npoxnaoku:
YcmoBue IIPOYHOCTH MATKHUX MPOKIIaT0K:
. pP
_mex B R) 4]
Dy by "

M.onP
= w = max{7,41-10°; 6,049-10° } /(3,142 * 650 * 13) = 27,91 MIla
-J': . .

=
[g] = 130 MIla
YciaoBue padoTocnoco0HOCTH BHITIOJIHEHO

Pacuém omeemnozo pranya:

Koadpduument, yautsiBaromuii n3rud Tapenku (raHa MexX Iy IIITAIbKaMH:

= max{1; (3,142*700/28/(2*23 +6*30/(25+0.5))¥3 =1

PacuérHbIil I3rudarONii MOMEHT, JCHCTBYOIINI Ha (IIaHen MpH 3aTsDKKe:

M™=Cp PM b = 1%74100°%25 =1,852:10" Hm

L]
L =(D+2-c HpH(D +2-c0 220 (5 —c) = 600+2*0npu (600 +2*0) >220*(20-0) =600 MM
MCpI/II[I/IOHaJ'ILHoe I/ISFI/I6HOG HAIIPpsHKCHUEC BO BTYJIKC B YCJIOBUAX 3aTAKKHU B CCYHCHUUN S1:

I'I.I'IH
oY = — = 1,852-10" 1 (0,8473 * (20— 2)** 600) = 112,5 MIla
A |:sl - u::l -D
Pazuda.m,Hoe HapsPKEHUE B TAPCJIKE B YCIOBUAX 3aTAXKKU:
1.33 fp-h+l, e

n
2}
l'hz'lu D

= (1.33*0,8119 * 30 + 69,28) / (0,8473 * 30% * 69,28 * 600) * 1,852-10 = 59,41 MIla

K? 1zK
Kg

P = % : [EI AR +57T71 ] =1/(1,233-1) * (0.69+5.72 * 1,233* * g 1,233 / (1,233%1)) = 9,475

K2 +1
Pr=
.|

Opr)KHOC HAIIPSP)KEHUEC B TAPCJIKE B YCIIOBUAX 3aTAKKU:

=(1,233°+1)/(1,233*-1) = 4,838

R
h®.D
YcnoBue cTaTHUeCKON MPOYHOCTH MIPH 3aTsDKKE B ceueHuH Sy (1. 8.5.1):

max {[o7 + %] 7t 4ok o

A [|n’{‘ +u:r“Pf|; |n’f‘ +u:w“T‘|] = max{|112,5 + 59,41[; | 112,5 + 37,57]} = 171,9 MIla

o = —Bg-o'R = 9475*1,852:10"/ (30°* 600) - 4,838 * 59,41 = 37,57 MIla

Jlomyckaembie o0mme MmemOpaHHble U m3ruOHbIe HanpspkeHus (1. 8.10 TOCT P 52857.1):

[U]ff - 1_5.[.3]%” = 15*1633 =245 MIla

E-4.00.00.000 PP
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20 — —
Ko [0 = 1%245 =245 MITa
171,9 MIla < 245 MIla, YcjoBue NPOYHOCTH BbINOJIHEHO
PacuérHpIil m3rudaronuii MOMEHT, ACUCTBYIONIMHA Ha (aHel Ipu pabovuX YCIOBHSX:
MEF = - max HJ b+ Qn ‘g |QE|- e] = 1 *max{6,049-10° * 25 + 2,653-10° * 18,76; |2,653-10° | * 18,76} = 2,01~104 Hwm

MepunnoHaabHOE M3THOHOE HANPSDKEHHUE BO BTYJIKE B PA00YMX YCIOBHUAX B CEUCHHUH Sy

P
# = 2,01-10*/ (0,8473 * (20 — 2)> * 600) = 122 MIla
A (51 - c:I D
PagnansHOE HanpspKEHME B Tapelke B PabOUNX YCIOBHAX:
133 fg h+tl
UPR = —l?;F ] .MP
A-h®-1y-D
OxpyXHOE HAIPSDHKCHHE B TAPEIKe B pabOUnX yCIOBUAX:

I _
o1 =

= (1.33*0,8119 * 30 + 69,28) / (0,8473 * 30 * 69,28 * 600) * 2,01-10* = 64,47 MIIa

WIE
c% = E'Yg—- o -.31{;_ = 9475 *2,01-10*/ (30> * 600) — 4,838 * 64,47 = 40,77 MIla
h*-D
MepuauoHanbHOe MEMOpaHHOE HANpPsDKEHUE BO BTYJIKE B pa0OYUX YCIOBUSX B CEUCHHU S1!

of = U
o ﬂ-l:D+sl:l-|:sl—c:l
YcnoBue cTaTn4eckoil MPOYHOCTH B pabOYMX YCIOBUAX B CEUCHUH Si.

r P ;*:E' +GP];m ”5 Er '['j]:m

by Pl |I.P T
max {Jo? - 0%y +0B | b8 - oy + 0%
max{|122 — 7,568 + 64,47|; |122 — 7,568 + 40,77|; |122 + =
max[lljp—ljp +of |;|GP—|:P +|:P|; |UP+|:P |] =
1 lmm R 1 lmm T 1 lmm 7,568} 178,9 MITa

Jlomyckaembie 001ne MeMOpaHHbie U M3ruOHbIe Hanpsokenus (. 8.10 TOCT P 52857.1):

= 2,653-10°/ (3,142 * (600 + 20) * (20 —2)) = 7,568 MIla

[o], =1.5 [.3]EIJ = 15*1546 =231,9 MIla

«
&
&
i Ko [.j]m = 1*2319 =231,9 MIla
g 178,9 MIla < 231,9 MIla, YcioBue NPOYHOCTH BHINOJHEHO
=
o
= > 36
f=maxd14+2a =max{4,691/(1+15);1.0} =1,876

L§ 1.0
= MepuauoHanbHOe U3rHOHOE HATIPSDKEHHE BO BTYJIKE B YCIOBHSX 3aTSDKKU B CEUSHHUH Sq!
2
o g‘af = f..jT = 1,876 * 1125 =211 MIla
E YcnoBue CTaTH4ecKoil MPOYHOCTH IPH 3aTSDKKE B CEYEHUH Sp (1. 8.5.2):

bl 20
2 ol <13 [
A Jlommyckaemble cyMMapHBIe 00IIMe U MECTHBIE YCIIOBHBIC YIpyrue MeMOpanHble U u3rn6Hbie Hanpsokenus (1. 8.10 TOCT P
3 52857.1):
= 20 W _ .. -
§ [og =3 [ofy = 3+1633 =490 MTla
g 13-[o)f" = 13%49 =637 MIla
‘;f 211 MIla < 637 MIla, YcjioBHe NPOYHOCTH BbINOJHEHO
a MepuoHaapHOE M3rHOHOE HANPSDKEHHE BO BTYJIKE B PA0OYHX YCIOBHSAX B CEYEHUH Sg:
=
= of =f.ocl = 1876*122 =229 MIla
é MepuanoHansHOE MEMOpaHHOE HAIMIPSDKEHUE BO BTYJIKE B pab0YNX YCIOBHAX B CEYEHUH Sq!
5
ol
=l ©
% g JIucr
gl = E-4.00.00.000 PP 61
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= 2,653-10°/ (3,142 * (600 + 8) * (8 —2)) = 23,15 MIla

ol = O
fom ﬂ-|:D+su:l-|IsD—c:J
OxpyKHOE MEMOpaHHOE HAIIPSHKCHUE OT ISHCTBUSI aBICHUS BO BTYJIKE B paOOUYHUX YCIOBUSIX B CEUCHHU So!

ok __pD 0,8*600/(2* (8-2)) =40 MIla
o 2'(50"3:1 '

YcnoBue CTaTHYECKOH IMIPOYHOCTH B pa00YNX YCIOBHUSAX B CEUCHHUH Sp!

fray [|GE isl,?,nm |', |EI.3 -GE icﬂm |', |EI.'F -GE i{jgmm —Ggm I]E 1.3. [G]R

T4 P | relr __p ]] _ max{[229 + 23,15]; [0.3 * 229 + 40[; |0.7 * 229 + =
m“[kﬂ—gpﬂm HH “o ‘UDM|’P'? 'j“—{jﬂm © imo (23,15 40)[} 2521 MITa

Jonyckaemble cyMMapHble 00IIMe U MECTHBIE YCIOBHBIE yIIpyrue MeMOpaHHble U n3ruoublie Hanpspkenus (1. 8.10 TOCT P
52857.1):

[U]R = .[.3]:1J = 3*154,6 = 463,7 MIla

13[o], = 13+4637 =6029 MIla

252,1 MIla < 602,9 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO
VYcnoBue CTaTHYecKoi MPOYHOCTH B PA00YHX YCIOBHSX B CEUCHUH Sp!

max {I'jll?m Ggmm |]£ ['j]':lﬂ

max [|n31;m|, IUEMH = max{[40[; | 23,15]} =40 MIla

40 MIla < 154,6 MIla, Yci10Bue NpOYHOCTH BBINOJIHEHO
YcnoBue CTaTHUECKOI MPOYHOCTH TIPH 3aTSDKKE IS TAPEJIOK:

ma {[o ek o

max [||:,§|-, [oF |] = max{[59,41]; | 37,57} = 59,41 MITa

<

g

[a]

< Ky [ofy = 1+1633 =163,3 MII

i T ) I O = , a

E’ 59,41 MIla < 163,3 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO

E[ VYciaoBre CTATHYECKOM POYHOCTH B PAOOUYHX YCIOBUSIX IS TAPEIIOK:

= tha [||3% ng ”5 Er -[u:],;,

Li ma [ ||:,1§ |-, ||:¥ |] = max{|64,47]; | 40,77]} = 64,47 MITa

S

2

S Kr .[.;7]|1J = 1*1546 =154,6 MIla

=~ 64,47 MIla < 154,6 MIla, ¥Yc/i0BHe MPOYHOCTH BbINOJHEHO

%

o Kécmkocmo ¢hnanya:

=

= Yromn noBopoTa ¢raHIa B pabounx yCIOBHAXK:

§ g0

m m=MF Ty — = 2,01-10* *0,1254-10* * 1,99-10° / 1,96-10° = 0,256 °
E

5 Jonyckaemblii yroi nmoBopora ania:

& [B] =0,3939°

i Koadpunment ypennuenus nomyckaeMoro yria mosopora duanmes: Kg = 1

2 YcoBue BBIOIHEHHS )KECTKOCTH (PIIaHIEB:

=)

= @< K, [®@] =1*0,3939=0,3939 °

a YciaoBue )KECTKOCTH BbINOJHEHO

= Temnepatypa dnanna (komapua), ty: 50 °C

el <
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B cootBerctuu c 1. 4.7 TOCT P 52857.4-2007 nomyckaeTcs He yYMTBHIBATb HArPy3Ky OT TEMIIEPAaTYPHBIX AedopMaruii
IPY BBINOJHEHUU YCIOBUS:

max by b te f2 10000
oo tpite

maXJlt@;txp; te} =max{50; 50; 50} = 50 °C
Pacuer ¢ y4eToM yCHIIHii OT TeMIePaTyPHBIX JedopManuii He POU3BOAUTCS.
Koadpduument nuneiinoro pacmmpenus nist Mmatepuana 0912C npu remmepatype T = 50 °C:
o= 0,116:10" °C
OTHOCHUTEIBHOE YJIHHEHHE!

o 0 Lo 0
_ "*cb'h '(tclﬂl‘z':' C}+m¢-h '{tclﬂ‘z':' C) =[0,116-10"** 32 * (50 — 20°C) + 0,116-10* * 30 * (50 — 20°C)] / [0,115-10°* =

t o -lhi +hﬁl_ lts _ EDUCJ * (32 + 30) * (50—20°C)] 1,009

B coorBerctiuu ¢ 1. 4.7 TOCT P 52857.4-2007 npu T ey < 100°C nonyckaeTcst He yUHTBIBATH HATPY3KY OT TEMIIEPATYP-
HBIX Ae(OpMaIHii TP BBIIOJIHEHUN YCIIOBUS:

6, »1

Pac4yéT KpbIWKU Ha NPO4YHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

Koadduruent ociaabnenus st JHUI, He UMEromx oTBepeTrii Ko = 1.0

Temnepatypa dnanna (koneua), ty: 50 °C

JIHuwa u KpvluiKu ¢ 00NOJIHUMENbHBIM KPAEBbIM MOMEHMOM, HAZPYHCEHHbLE U3-
ObIMOYUHBIM O0a8/1eHUEM

PaBHOzelCTBYIOIAs NaBJICHU:

1

te 20 E 20 20 _1/(0,339-107 + 04218107 *2,15-10° /2,12-10° + (0,1254-10™* * = 3,336~106
Yo Vg - L T ] + g - E-“P a2 1,99-10°/1,96-10° + 0,7602-10° * 1,99-10° / 1,96-10° ) * 25%) H/Mmm
< g E b ¥p
= o
Cg[ Harpy3ka ot TemneparypHbIX e opMarimii:
= P o . o . o 3,336-10° * (0,116-10° * 32 *
: Q= v kf b fg-m0c)rad b fgr -0} 0 b 40" (o -0 G020 06100 w30 =
= (50-20°C)-0,115-10** (32 + 620,5 H
5 30) * (50 - 20°C))
= PacuérHas 60:1TOBAs HArpy3Ka MPH 3aTKKE, He0OXoauMast Ul TepMETU3aIH B pa0OYNX YCIOBHUSIX:
1,513 * 2,653-10° + 5,309-10" = 4,545-10°
= o, +R
= Fgp = max BT =max{ . s ‘ _ s 1=4,545-10° H
2 n-Q, +R -Q, 1,513 *2,653-10° + 5,309-10" — 620,5 = 4,539-10
2
Eg BonroBast Harpy3ka B paboYNX yCIOBHUSX:
~ PP -pM, [1 - m:l-Q +0 - 741-10° + (1—1,513) *2,653-10°+ = 6,055-10°
2 g g s t 6205 H
2 Pr
= =— = 6,055-10°/2,655-10° =2,281
= Ua
™
m
D
1+3-1.|:-[D 2 —1J

s =0.41* [(1 +3*2,281 * (700 / 650 — 1)) / (700 /
[ cI : _
] E;=041- 12 =0,4881
L;I a D, 650)]
3 Den
E IMonpasounerii ko3 dumenT L1 fomyckaemoro aasnenns K, = 1.0
é( Jonyckaemoe naBieHue:
=
ol
El ©
4 Jlucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Ei-Es:

1,998 MIIa > 0,8 MIla
3akiaroueHye: Y cj10Bre MPOYHOCTH BHIMOJIHEHO

2
[p]=[ 51"3D ] [o] - K, =(36-2]/[1*04881*650])°*174*1* 1 = 1,998 MIla
P

,Zlﬂuma U KpbliiKUu, HACPYIHCEHHblE U30bIMOYHBIM OABICHUEM

PacuérHas TommuHa CTEHKH ¢ yIETOM PHOaBOK:

P
fptCe=Kg Ky Dp |—————+0C =04881*1*650 *(0,8/[1*174*1])**+2 = 23,51 mm
¥ ¢ [0 K,

23,51 MM < 36 MM
3akIro4YcHUe: Y CJIOBHE MPOYHOCTH BBHITIOJTHEHO

D
K,=08 [—% —1  =08*[700/650-1]" =0,2219
Dl:].'[.
pF pht
& = max [ ? : Ezu = max{6,055-10°/ 174; 7,41-10°/ 183} = 0,003480 m>
5l [o]

Pacuérnas TOJIIIWHA KPBIIIKW B MECTC YIIJIOTHCHUA C y‘IéTOM HpI/IGaBOKZ

52P+c=max{1{?-\|'"¥;

15,09 Mm < 32 MM
3akIro4YeHUE: Y CJIOBHE MPOYHOCTH BBITOJTHEHO

. O
K,=08 {D—3—1 =0.8*[700/6631]"2 = 0,189
2

Pacuérnas TOJIIIMHA BHC 30HbI YIIJIOTHCHUSA C y‘léTOM HpI/I6aBOKZ

0.6
c

D -':I:'}+ o =max{0,2219 * 0,003480"%; 0.6 * 0,003480 / 650} + 2 = 15,09 MM
I

' 0.a

S3p + 0= max {K? WfE o -:I:}+ ¢ =max{0,189 * 0,003480"2; 0.6 * 0,003480 / 663} +2 = 13,15 Mm
2

13,15 MM < 26 MM

3axiroueHue: Y cJa0BUe NPOYHOCTH BbINOJIHEHO

E-4.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

64




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

PacuéTt Ha npoyHocTh ¥ repMeTnyHOCTH 0 ASME VIII-2

daanneBoe coequuenue DN80

UcxogHble AaHHbIe

Tun gnanna:

HUcnonnenue:

Tennouzomsums:

CBOOOIHBII/UHTETPATIHHBII:

IIpuBapHbIe BCTBIK

BeicTyn-Bnaguna

Her

Huametp 60ontoBoit okpyxHocTH, C: 160 MM

Jdannble nepBoro ¢guaHua (KoJabua):

CMEKHBIH 3JIEMEHT:

MaTepHan CMEC)KHOI'O 3JIEMEHTA:

Martepuan ¢uaHma (KoibIa):

HapyxHsriii quameTp ¢uanmna (Kombia), A:

TommuHa daanna (Koipna), t:

Cymma npu6aBok, c:

Bremnsist koppo3us ¢uianna, ct:

Buyrpennunii nuametp ¢uanma, B:

JlnHa KOHUYECKOW YacTH BTYJIKH, h:

JInvHAa MUIHHIPWYECKON YacTH BTYJIKH, hy:

rynep PSV DN8O
09I2C Gr.I'OCT 19281
09I"2C (KI1245)

195 mm

19 mm

2 MM

0 mm

78 MM

25 Mmm

8 MM

TonumHa HUIMHAPHYECKOH YacTH BTYJIKH, go: 6 MM

ToJnHa KOHUYECKON YacTU BTYJIKH, Z1:

Paauyc nepexona, r:
Jannble BTOPOro gpuianua (koJbua):

CMEXHBIN DIIEMEHT:

MaTepI/IaJ'I CMECXKHOI'O 3JIECMECHTA:

Marepuan ¢nanna (KoapLa):

16 mMm

5 MM

0912C Gr.I'OCT 19281
09I"2C (KI1245)

Juct

Ne moxym.

Tloam.

Jara

E-4.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Hapyxnbriii tuametp ¢uranma (Koybia), A: 195 mm

TonmuHa daanna (Koibna), t: 19 MM
CymMma npu0aBoK, c: 2 MM
Buemnss xoppo3us ¢uanna, s 0 mm
Buytpennuit quamerp ¢uanna, B: 78 MM
JliHa KOHMYECKOH 4acTH BTYJIKH, h: 25 mm
JlMHa HMITMHIPUYECKOW YacTH BTYIKH, hy: 8 MM

TonmuHa NUIMHAPHYECKOH YacTH BTYJIKH, go: 6 MM

TonmuHa KOHMYESCKON YaCTH BTYJIKH, g1 16 MM
Pammyc mepexona, 1: 5 MM
HInuabku:

Marepuan: 20XH3A
HapyxHsrii quameTp, dp: 16 MM
Komnnuectso, n: 8

PagnansHas Koppo3us Kpenexa, c,: 0 MM

IIpoxknanka:
Marepuai npoKiIaIKu: [Maponut o I'OCT 481 npu Tonmuune He Oonee 3 MM
Tommumna, hy: 2 MM

Hapyxwusiii nuamerp, OG: 120 mm

Buytpennuii muamerp, IG: 87 mm
Pacuér B pado4ux ycJ0BHAX

YciaoBus HArpy:KeHHs:

PacuérHoe oceBoe crxxumaronee ycumnue, F: OH
Pacuérnenii nsrubaronmii Moment, M: OHwM

PacuérHoe BHYTpeHHee n30bpITouHOE naBienue, p: 0,8 MIla
PacuérHas Temneparypa 3J1eMEHTOB COEMHEHUS:

Temneparypa ¢nanna (konsua), ty: 50 °C
Temneparypa ¢nanna (konsua), ty: 50 °C

Temneparypa 6ontoB (umunex), ts: 50 °C

Ceoitcmea mamepuana 601moe (wnunek)

Jonyckaemble HanpspkeHus 11 Matepuana 20XH3 A npu temmnieparype T = 50 °C (paboune ycinoBusi):

Sy=min{R:° / N120; Rm® / Ngo; Re / Ny Ry / Ng}=min (590/4; 736 /5; 579/ 1,5; 726 / 4=  147,2 MIla
Monyns npononsHoi ynpyroctu it marepuana 20XH3A npu remnepatype T = 50 °C:

Ee= 2,12:10° MIla

Koadduument nuneiinoro pacmupenns st matepuana 20XH3A npu temneparype T = 50 °C:
as= 0,115:10™ °C

Jonyckaemble HanpspkeHus 1 Matepuana 20XH3A npu temmnieparype T = 20 °C (paboune ycioBusi):

Sa=min{Re2 / 20, Run2® / Nego; Re2° / Ny}=min (590 / 4; 736 /5; 590/ 1,5)=  147,2 MITa
Monyns npononsHoi ynpyroctu muia matepuana 20XH3A npu remnepatype T = 20 °C:
E®= 2,15-10° MIla

E-4.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Ceoiicmea mamepuana cmexcrnozo rnemenma paanya 1 IlImyyep PSV DN8O

Jomyckaembie Hanpspkenus g Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 50 °C (pabouue ycioBus):

Spr= 174,4 MITa

Homyckaemsre HanpspkeHus 1 Marepuana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):

Spgr= 183 MITa

Ceoiicmea mamepuana cmexxcrozo rjiemenma aanya 2

Homnyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temnepatype T = 50 °C (pabouue ycnoBus):

Sno2= 174,4 MIla

Homnyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 20 °C (pabouue ycnoBus):

Snge= 183 MITa

Ceoiicmea mamepuana aranya (koavya) 1
JHomyckaemsie HanpspkeHus 1yt matepruaia 0912C (KI1245) mpu temmeparype T = 50 °C (paboune ycmoBus):
Str= MIiN( Rex/ Ny Ry2° / N) = min{231,9/1,5; 440/ 2,4}= 154,6 MIIa
Monyns npononbHO# ynpyroctu st Matepuana 091 2C (KI1245) mpu temmeparype T = 50 °C:
E;= 1,96:10° MIla
KoadpduumenT nuneiinoro pacmmpenuns st Mmatepuana 0912C (KI1245) mpu temneparype T = 50 °C:
= 0,116:10* °C
Jonyckaembie Hanpspkenus 1uig Matepuana 091 2C (KI1245) npu temneparype T = 20 °C (pabouue ycioBus):
Sgi= Min( Rt / ny; Ry / Ng) = min{245/ 1,5; 440/ 2,4}= 163,3 MIla
Monyns npononbHO# ynpyroctu st Matepuana 091 2C (KI1245) mpu temmeparype T =20 °C:
E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavya) 2
Jomyckaemsie HanpspkeHus 1yt Matepuaia 091 2C (KI1245) npu Temmepatype T = 50 °C (paboune ycmoBus):
St2= MiN( Rex/ N1; R / Ng) = min{231,9/1,5; 440/2,4}= 154,6 MIla
Monymne nmpomonsHoO# ynpyroctu st marepuana 0912C (KI1245) npu remnepatype T = 50 °C:
E,= 1,96:10° MIla
Koaddunuent nuneitHoro pacimupenus s matepuana 0912C (KI1245) npu temneparype T = 50 °C:
a,= 0,116:10™ °C
Jomyckaemsie HanpspkeHuUs 1yt Matepuana 091 2C (KI1245) npu Temmepatype T = 20 °C (paboune ycmoBwus):
Sgz= Min( Rex/ nr; Ry / Ng) = min{245/15; 440/ 24}= 163,3 MIla
Monyns npononbHO# ynpyroctu st Marepuana 091 2C (KI1245) npu remneparype T = 20 °C:
E¥%= 1,99-10° MIla

Pacuémmnuie napamempuol nepgozo pranya:

Buytpennnii nuamertp ¢ranma (¢ yueToM KOPpO3UH):

E=B+2.c =78+2*2 =82 MM
JlnameTp BTYJIKH C y4€TOM KOPpO3uH (11715 PIIaHIIEB, TPUBAPHBIX BCTHIK):
En =8;-©° =6-2 =4 MM
Bonpmmii tuamerp KOHMUECKON BTYJIKU C YYETOM KOPPO3HUHU:

g1=g;-t =16-2 =14 mm

Tonmuaa raHma, ¢ y4eTOM KOPPO3UHU:

t=t-c; =19-0 =19 mm

Pacuémmnuie napamempuol 6mopozo ranya:

E-4.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

67




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

ITapameTpnl epBOro ¥ BTOPOro (IaHLeB MOJHOCTBIO COBNAIAIOT, PACYET BTOPOro ¢uiaHIa He MPOBOAUTCS

Xapaxkmepucmuku npoknaoku:

Koapou- YcnoBHBII MO-
. Jlormyckaemoe yneib-
Tum u matepuan npo-  [[Ipoknamounsrii ko- [[laBieHue 06- Hoe nasene [q] OUeHT o0ka- | ayns cxatus Ey,
KJIaIKH b punreHT, m pxatus, y, MIla MHaﬂ al K MIla
[Taporut o 'OCT 2.5 20 130 0,9 2000
481 mpu ToNIIMHE HE
Oontee 3 MM

MupwrHa, uconp3yeMast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IIPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3ZMOKHOM
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

06 -1
2

bazoBas koHTaKTHAS IMUPHUHA TPOKIIATKH:

M =(120-87)/2 =16,5 MM

N
hy=— =165/2 =8,25 MM

2 >
lupuHa, ucriosib3yemas AJist onpe/esieHns: 6a30BoH KOHTAKTHOM IIMPHHBI TIPOKIIAKH Yepe3 by, Ha OCHOBAaHUHM BO3MOXKHOMN
KOHTaKTHOW IIUPUHBI IPOKJIAKU:

06 -1
2

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

9] =(120-87)/2 = 16,5 MM

N
bu = ? =16,5/2 = 8,25 Mm

D¢ dexTrBHAsS KOHTAKTHAS NIMPUHA POKIIAIKHU:

by <6
h 0 cCJIn MM

b= by = 6 =7,181 mm
MM

25 .ﬁ eciu

JlnaMeTp OKpy>KHOCTH NMPHUIIOKEHUS PEAKIIUU CO CTOPOHBI MTPOKIAIKH:
Ecmu by > 6 MM, G paBHO Hapy>KHOMY JTHaMETPy KOHTaKTHPYIOLIEH MOBEPXHOCTH MPOKIAAKH MUHYC 2b:

G=0F-2-b =120-2*7181 =105,6 MM

[upuna, ncnonb3yemast Ui onpe iesIeHIs 0a30BOM KOHTAKTHOM IIMPUHBI IPOKJIAAKH depe3 by, Ha OCHOBAHUU BO3MOKHOU
KOHTaKTHOM HIUPUHBI IPOKJIAJKU:

06 -1
2

bazoBas xoHTakTHas IHUpUHA MPOKIJIAAKU:

9] =(120-87)/2 = 16,5 MM

N
bu = E =16,5/2 = 8,25 MM
D¢ dexTnBHAS KOHTAKTHAS MIUPUHA TPOKIATKH:

by 26
by ecnu MM
b= by = 6 =7,181 mm
MM

jlj.ﬁ eciu

JnaMeTp OKpy>KHOCTH NMPHUIIOKEHHS PEAKIIUU CO CTOPOHBI MTPOKIAIKH:
Ecmu by > 6 MM, G paBHO HapyKHOMY THAMETPy KOHTaKTHPYIOUIEH MOBEPXHOCTH MPOKIAAKA MUHYC 2b:

G=0G-2-h =120-2*7181 =105,6 MM

Pacuém nacpysox

JIuct

E-4.00.00.000 PP 58

Wzm) Jlucr Ne moxym. [omn. | Hara




IIpoekTHast 60aTOBast HATPY3KA U PAOOUYNX YCIOBHU (11 HECAMOYILTOTHSOIIMXCSI MTPOKIIAIOK):

W, =0785 02 p+2-bn-Gomp =0785%1056°*0,8+2*7,181*3,142*1056*25%0,8 = 1,654-10° H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:

F, =0H

CXUMAONTNMH Harpy3KaMu IpeHeOperaroT, i B 3TOM ciiydae Fa mpupaBHHBaeTCS HYITIO.
Brenranii n3rndarommii MOMEHT:

Mg =0Hwm
Wo =nb-G-¥ =3142%7,181%1056*20 = 4,766:10* H
061112151 pac4deTHad miomaib CCYCHUA 00JITOB:

4. Mg

W, +F, +
Lo =t ;

5 = max[(1,654-10° +0 +4*0/1056)/147,2; 4,766-10° /147,2] = 0,3238-10° m?
ha

Juametp cedeHust 60iTa (MIMIUIBKA) C YIETOM KOPPO3HH:

dpc =16 Mm

[Tnomank ceuenus 6oaTa (MMUIBKY) (110 BHYTPEHHEMY AUAMETPY PE3bObI C YIETOM KOPPO3HH):

fs =0,144:10° M°

[Tnoutanp nonepeyHoro ceueHus: OOJITOB [0 BHYTPEHHEMY TUaMEeTpy pe3bObl I MUHUMAIIBHOMY TUAMETPY CTEPIKHS:

Ay =n-f, =8%014410° =0,001152 m?

Pacuém o6onmos(uununex):
YCJ'IOBI/IC HpO‘IHOCTI/I 6OJ'ITOBZ
An <A,
0,3238:10° M%< 0,001152 m?
chosne leO‘ll-[OCTl/l BbBIIIOJIHEHO

«
§[ Pacuém nanpasxcenuit nepeozo ¢haanya:
= PaBHoIeiicTBYOIIAs TABJICHUS Ha BHYTPEHHEH MOBEPXHOCTHU (IIaHIA:
[}
‘E’ H, =0785B%.p =0785+822*08 = 4223 H
é IInego momenTa ams cuisl Hp ((haaHIsl HHTErpaNbHOTO THIA, WIH IPYTHE, pACCUNThIBAEMbIe aHAJIOTHYHO):
fip, = C-Bo8 _(e0-82-14)/2 =32 wm
=
L& PaBHOnelcTBYIOILIAS AaBIECHUS:
=4
<! H=0785G%p =0785*1056°*0,8 = 7008 H
g Paznnma Mexxy o01miei paBHOIEHCTBYIOIIEH JaBICHUS U PaBHOACHWCTBYIONICH HA BHYTPESHHEW MOBEPXHOCTH (DIIaHIIA:
= Hy=H-Hp =7008-4223 = 2786 H
2 PagmansHOE paccTosTHHE OT peakIuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:
)
= —
= hg = ﬂ =(160-105,6)/2 = 27,18 mm
S 2
g ITnedo ans Harpy3ku Ht (MHTErpanbHbie (DIaHIB, a TAK)KE WHBIE, pACCYUTHIBAEMbIC aHATIOTHYHO):
l1{C-B

o hr = 713 +hpy | =1/2*[(160-82)/2+27,18] = 33,09 Mmm
&
<
;I Harpy3ka Ha mpoxiaaky (pa3HHUIIa MeXIy IPOEKTHOM O0ITOBOH HATPY3KOHM M paBHOJACHCTBYIONIEH aBIeHuUs), B pabodnX:
é Hp=W,-H =165410"-7008 =9532 H
E{ BonToBoit unTeppan:
o
= Es=£ =3,142*160/8 = 62,83 MM

f1
=
ol -
=l ©
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e E-4.00.00.000 PP 59
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

HomuHanbHsIi AuameTp Oora:

a=dy =16 mm
Koaddumment 6onToBOTO MHTEpBaa:

Bgr = ma.x{l; Bs } =max{1; (62,83/(2* 16 + 19))**} = 1,11

2-a+t
.= B =14/4 =35
En
Koa¢ppuunent

h, =B gy =062*4)" =1811mm

h
Xy =—  =25/1811 =138
hl:I
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):
F=0,6216
PacuerHbie K03 HUITCHTHI:
F
g =— =0,6216 /18,11
hl:l
K = & =195/82
B

K2 .(1+8.55246 1g KD -1

T =
(10472 +1 9448 K3y (K -1)

CEA14+855246 g K -1
136136 (K2 -1)-(K-1)
Koadpduument nanpsoxennit (Tabmrma 4.16.5):

4] =(2,3782* (1 + 8.55246 * Ig 2,378) — 1) / (1.36136 * (2,3787 - 1) * (2,378 — 1))

V =0,04862

KoadpdummenT d mist nHTErpanbHEIX (QIIAHIICB:

a=2 h, g2  =2617/0,04862 * 18,11 * 42 =0,1559-10" M
v

bttt

+__ =(19*0,03432 +1)/1,377 + 19°/ 0,1559-10* = 1,64
d

MoOMEeHT nHepluu cedeHus (uiaHna npyu U3rude (MHTerpaibHble (IIaHIbI C BTYJIKOMN):

2
D087 Logh ho B oarax 1604+ 1811%82/0,00862 = 0,7004-107 wm*

WV
Gug=05(gg+g1)  =05*@4+14) =9 MM
&g =05[4-E) =05 * (195 - 82) =56,5 MM
>
Tak Kak T,_ng,
Ay =y = 56,5 Mmm
By = =19 Mmm
4
1 E 1 |B = *10%) * _ * *(1_

fe =iVl oo (Be ||, ! [Bs (56,5 * 19°) * [1/3 - 0.21 * (19/56,5) * (1
K s = (4 B3] 704l [E] ! E{E} 112 * {19/ 56,5))]
Cp=h =25 MM

=0,03432 1/mMm

=2,378

= (2,3782* (1 + 8.55246*Ig 2,378) — 1)/ ( (L.0472 + 1.9448 * 2,378%) * (2,378 — 1)) = 1,377

=2,617

=0,101810° m*
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DDG=GWg =9 MM
4
1 D 1 |D =(25* 9% * [1/3— 1.05 * *(1- = (-0,8134:10°°
_ 3 D D (25* 9% * [1/3—1.05* (9/25) * (1 (-0,
Ep = E:I: 'DDG)' g‘l-nj'[?]' l'ﬁ{?} 1/192 * {9/ 25})] ) M

[MonspHBIT MOMEHT cedeHus ¢uaHma (MHTErpaTbHbIe (IaHIBI, IUIOCKUE (DIAHIBI C BTYIKOH):
I, =K g +Kop =0101810° + (0.813410°) =0,101-10° m*

KoMmoHeHT mpoeKTHOro MOMEHTa Ha (hJIaHIle, KaK pe3ysbTaT ACHCTBUS BHEIITHETO H3THOAIONIETO0 MOMEHTA H/HIIH OCEBOM

CHUJIBL:
I hy, =4*0*[0,7004-107 /(0.3846 * 0,101-10° + 0,7004-107 =0H
M, =4Mg- . +F, -h ' ’ ’
. g lD.EEAlﬁ-IP +1Mc-2.hp} 470D )] *[32/(160-2*32)] +0* 32 M
Koa¢pduument momeHTa i1st pacuera CBOOOIHBIX KOJIELL:
F; =1

W3rubatomnii MOMEHT B pabo4HX yCIOBUSIX (BHYTPEHHEE JaBJICHHUE):

M, =[(Hp hp+Hy by +Hg ) Bap +1,,)-Fg| = 104223 %32 + 2786 * 33,09 + 9532 % 27,18) * 1,11+ 0) * 1| =539,9 H M
Koa¢pduument nanpspkenuit (Tabnuma 4.16.5):

f=1
HpOILOJ‘IBHBIe HAIPs’)KCHUA BO BTYJIKC, B pa60q1/1x YCIOBHUAX:
f-M,
By = ——— =1%5399/(164* 14**82) = 20,48 MIla
L-gi B

YcnoBue npoyHOCTH:
Sgfminl 53,253 |
minfl .5 55125 8,,] =min{15+*154,6;25*174,4} =231,9 MIla

20,48 MIla < 231,9 MIla, ¥Ycii0BHe NPOYHOCTH BHINOJIHEHO
PannanbHble HampshkeHust Bo (uiaHie, pabo4ue ycloBus:

o]
s 133 t-e+1)-M,
‘;[ S = L 115 =(1.33*19*0,03432 + 1) *539,9/ (1,64 * 192 * 82) = 20,77 MIla
p 42
= VYcnoBue mpoYyHOCTH:
= 3, <8
a E ="
= 20,77 MIla < 154,6 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
= 1 K 1gK , ,
3 ¥ = 1 066843 +5 7169 —| =1 /(2,378 — 1) * (0.66845 + 5.7169 * 2,378? * Iy 2,378 / (2,378? - 1)) = 2,381
= K-
2 2
o _E+1 = (2,378 + 1)/ (2,378~ 1) =143
= K4 -1
=
- KacarenbHble HanpspkeHus BO (uiaHile, paboune yCIoBHsL:
Z. VM,
E Ar = I Z-3p =2381%539,9/(19°*82) - 1,43* 20,77 = 13,74 MIla
§ YcnoBre npoYyHOCTH:
o0}
m Sr =3
13,74 MIla < 154,6 MIla, YcjioBre NPOYHOCTH BbINOJHEHO
«
&
& SHABR  _ (5048+2077)/2 = 20,62 MIla
=
é VcoBye MPOYHOCTH:
= agt+ig
g ——= =3
=
20,62 MIla < 154,6 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
=
ol =
Bl ©
% g Jlucr
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SHAAT _ 0048+1374)/2 = 17,11 MITa

YcnoBre nMpoYyHOCTH:

m{sﬁ

17,11 MIla < 154,6 MIla, YcjoBue MPOYHOCTH BbITIOJTHEHO
BonroBast Harpy3ka B yCIOBHSX MOHTaXa:

W, = {@] Sy =(0,323810° +0001152)/2* 1472 = 1,086:10° H

W3rubatormmii MOMEHT B YCIOBHSAX MOHTaXa (BHyTpeHHeEe JaBIICHHE):

Wy [C-G) Bse Fs = 1,086-10° * (160~ 1056)*1,11*1/2 = 3277 Hm™

g~ )
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!
£,
Bg = — = 1*3277/(1,64*14>*82) =124,3 MIla
L-gi B

YcnoBue NpoyHOCTH:

S <min{l. 585025 Sy )

min{l 5 5 125 Sgf = min{L5*163,3; 25* 183} = 245 MIla

124,3 MIla < 245 MIla, YcjaoBue NpOYHOCTH BHINOJIHEHO
PannanbHble HanpshKeHMst BO (UIaHIIe, YCIIOBUS MOHTaXa:

[133-t-e+1)-M,
S = . =(1.33*19*0,03432 + 1) * 3277/ (1,64 * 19> * 82) = 126 MIla

YcnoBue npoyHOCTH:
SR S5

126 MIla £ 163,3 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsokeHUs BO (GIIaHIe, YCIOBHUS MOHTaXA!

T M,
3r = g -Z-Bp =2381*3277/(19°*82)-1,43*126 = 83,39 MIla
-t_ .
Ycnosue MIPOYHOCTH:
BT S0

83,39 MIla < 163,3 MIla, ¥Yc/ioBUe NPOYHOCTH BBITOJHEHO

SH4OR - (1043+126)/2 = 1252 MITa

YcnoBue NpoyHOCTH:

M‘:sfg

125,2 MIla < 163,3 MIla, YcjioBue NPOYHOCTH BHINOJIHEHO

SHYST - (1243+8339)/2 = 103,9 MITa

Ycnosue IIPOYHOCTHU:

mqsfg

103,9 MIla < 163,3 MIla, YcijioBue NPOYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BHINOJHEHO

Kecmkocmo ghnanya

- U151 pabOYMX yCIOBHIA:
Koaddunment sxecTkocTn U1 HHTETPaNBHBIX (IIAHIIEB!
Kr=0.3

E-4.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

72




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

Ioka3zaTens sxecTkocTH (hiIaHIa (MHTErpaTbHbIC (IIAHIBI, pA00YHE YCIIOBUS):
32.14-V M,
= 2

L-EWl -gf Eg hy
YcmoBHue JKECTKOCTH:
J<1.0
0,04898 < 1.0
YciaoBue :KECTKOCTH BbINOJHEHO

- JUIsl YCIIOBUM MOHTaXa:
IToxa3zaTens xecTKOCTH (hIaHIa (MHTETPaIbHbIE ()IAHIIBI, YCIOBUS MOHTAXA):

52147 M
I= —=
L-Ey--g0 Kg hy
VcnoBue )KeCTKOCTH:
J<1.0
0,2928<1.0
YcioBue JKECTKOCTH BHINOJHEHO

= (52.14 * 0,04862 * 539,9) / (1,64 * 1,96-10° * 42* 0,3 * 18,11) = 0,04898

= (52.14 * 0,04862 * 3277) / (1,64 * 1,99-10° * 4** 0,3 * 18,11) =0,2928

Pacuém nanpaxcenuii smopozo ¢aanya:

IapaMeTpsbl NepBOro u BTOPOro ¢uiaHmeB NOJHOCTHIO COBNAIAIOT, pac4éT BTOPOro guiaHua He NPOBOIMTCS
Ycii0BHe NPOYHOCTH BBHINOJIHEHO

Kecmrxocmo hranya

IHapameTpsbl nepBoro u BTOpOro ¢giaHues NOJHOCTHIO COBIAJAAIOT, PAc4éT BTOPOro ¢guiaHua He NPOBOJUTCS
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PacuéTt Ha npoyHocTh ¥ repMeTnyHOCTH 0 ASME VIII-2

daanneBoe coequaenue DNS(

UcxogHble AaHHbIe

Tun gnanna:

HUcnonnenue:

Tennouzomsums:

CBOOOIHBII/UHTETPATIHHBII:

IIpuBapHbIe BCTBIK

BeicTyn-Bnaguna

Her

Juametp 6ontoBoi okpyxkHocTH, C: 125 MM

Jdannble nepBoro ¢guaHua (KoJabua):

CMEKHBIH 3JIEMEHT:

MaTepHan CMEC)KHOI'O 3JIEMEHTA:

Martepuan ¢uaHma (KoibIa):

HapyxHsriii quameTp ¢uanmna (Kombia), A:

TommuHa daanna (Koipna), t:

Cymma npu6aBok, c:

Bremnsist koppo3us ¢uianna, ct:

Buyrpennunii nuametp ¢uanma, B:

JlnHa KOHUYECKOW YacTH BTYJIKH, h:

JInvHAa MUIHHIPWYECKON YacTH BTYJIKH, hy:

OtBox DN50

09I2C Gr.I'OCT 19281
09I"2C (KI1245)

160 mm

17 mm

2 MM

0 mm

48 mm

22,5 mm

5,5 Mm

TonmuHa MUINHAPHYECKON 9aCTH BTYIKH, Zy: 5 MM

ToJnHa KOHUYECKON YacTU BTYJIKH, Z1:

Paauyc nepexona, r:
JanHble BTOPOro gpuianua (koJbua):

CMEXHBIN DIIEMEHT:

MaTepI/IaJ'I CMECXKHOI'O 3JIECMECHTA:

Marepuan ¢nanna (KoapLa):

14 Mmm

5 MM

0912C Gr.I'OCT 19281
09I"2C (KI1245)

Juct

Ne moxym.

Tloam.

Jara
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HapysxHsriii quametp ¢utanna (kobia), A: 160 mm

TonmuHa daanna (Koibna), t: 17 MM
CymMma npu0aBoK, c: 2 MM
Buemnss xoppo3us ¢uanna, s 0 mm
Buytpennuit quamerp ¢uanna, B: 48 MM
JliHa KOHMYECKOH 4acTH BTYJIKH, h: 22,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 5,5 mm

TonmuHa NUIMHAPHYECKOH YacTH BTYJIKH, Zo: 5 MM

TonmuHa KOHMYESCKON YaCTH BTYJIKH, g1 14 mm
Pamnyc mepexona, 1: 5 MM
HInuabku:

Marepuan: 20XH3A
HapyxHsrii quameTp, dp: 16 MM
Komnnuectso, n: 4

PagnansHas Koppo3us Kpenexa, c,: 0 MM

IIpoxknanka:
Marepuai npoKIaaKku: [Maponut o I'OCT 481 npu Tonmuune He Oonee 3 MM
Tommumna, hy: 2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buyrtpennuit auametp, IG: 57 mm
Pacuér B pado4ux ycJ0BHAX

YciaoBus HArpy:KeHHs:

PacuérHoe oceBoe pacrsaruBatomiee ycuiue, F: 1200 H
Pacuérnenii nsrubaronmii Moment, M: 2828 Hm™m

PacuérHoe BHYTpeHHee n30pITouHOE naBienue, p: 0,8049 MIla
Pacuérnast Temneparypa 3J1eMEHTOB COE€ITUHEHHUS:

Temneparypa ¢nanna (konsua), ty: 50 °C

Temneparypa ¢nanna (konsua), ty: 50 °C

Temneparypa 6ontoB (umunex), ts: 50 °C

Ceoitcmea mamepuana 601moe (wnuek)
Jonyckaemble HanpspkeHus 11 Matepuana 20XH3 A npu temmnieparype T = 50 °C (paboune ycinoBusi):
Se=min{R® / N0, Ri?® / Nezo; Re / N1, Ry / Ng}=min (590 4; 736 /5; 579/ 1,5; 726 / 4= 147,2 MIla
Monyns npononsHoi ynpyroctu juist matepuana 20XH3A npu remnepatype T = 50 °C:
Ee= 2,12:10° MIla
Koadduument nuneiinoro pacmupenuns st matepuana 20XH3A mpu temneparype T = 50 °C:
as= 0,115:10™ °C
Jonyckaemble HanpspkeHus 1 Matepuana 20XH3A npu temmnieparype T = 20 °C (paboune ycioBusi):
S=min{R.? / Nra0; R? / Nzo; Re2° / Ny }=min (590/4; 736 /5;590/1,5)= 147,2 MIla
Monyns npononsHoi ynpyroctu Juist Mmarepuana 20XH3A npu remnepatype T = 20 °C:
E®= 2,15-10° MIla
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Ceoiicmea mamepuana cmexcrnozo rinemenma aanya 1 Omeoo DN50

Jomyckaembie Hanpspkenus g Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 50 °C (pabouue ycioBus):

Spr= 174,4 MITa

Homyckaemsre HanpspkeHus 1 Marepuana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):

Spgr= 183 MITa

Ceoiicmea mamepuana cmexxcrozo rjiemenma aanya 2

Homnyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 50 °C (pabouue ycnoBus):

Sno2= 174,4 MIla

Homnyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 20 °C (pabouue ycnoBus):

Snge= 183 MITa

Ceoiicmea mamepuana aranya (koavya) 1
JHomyckaemsie HanpspkeHus 1yt Matepuaia 091 2C (KI1245) npu Temmepatype T = 50 °C (paboune ycmoBus):
Str= MIiN( Rex/ Ny Ry2° / N) = min{231,9/1,5; 440/ 2,4}= 154,6 MIIa
Monyns npononbHO# ynpyroctu mis matepuana 0912C (KI1245) npu temmeparype T = 50 °C:
E;= 1,96:10° MIla
KoadpduumenT nuneiinoro pacmmpenuns st Mmatepuana 0912C (KI1245) mpu temneparype T = 50 °C:
= 0,116:10* °C
Jonyckaembie Hanpspkenus g Matepuana 091 2C (KI1245) npu Temnepatype T = 20 °C (pabouue ycioBus):
Sgi= Min( Rt / ny; Ry / Ng) = min{245/ 1,5; 440/ 2,4}= 163,3 MIla
Monyns npononbHO# ynpyroctu st Matepuana 091 2C (KI1245) mpu temmeparype T =20 °C:
E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavya) 2
Jomyckaemsie HanpspkeHus 1yt Matepuaia 091 2C (KI1245) npu Temmepatype T = 50 °C (paboune ycmoBus):
St2= MiN( Rex/ N1; R / Ng) = min{231,9/1,5; 440/2,4}= 154,6 MIla
Monymne nmpomonsHoO# ynpyroctu st marepuana 0912C (KI1245) npu remnepatype T = 50 °C:
E,= 1,96:10° MIla
Koaddumnuent nuneitHoro pacimupenus s matepuana 0912C (KI1245) npu temneparype T = 50 °C:
a,= 0,116:10™ °C
Jomyckaemsie HanpspkeHuUs 1yt Matepuana 091 2C (KI1245) npu Temmepatype T = 20 °C (paboune ycmoBwus):
Sgz= Min( Rex/ nr; Ry / Ng) = min{245/15; 440/ 24}= 163,3 MIla
Monyns npononbHO# ynpyroctu st Matepuana 091 2C (KI1245) mpu temmeparype T =20 °C:
E¥%= 1,99-10° MIla

Pacuémmnuie napamempuol nepgozo pranya:

Buytpennnii nuamertp ¢ranma (¢ yueToM KOPpO3UH):

B=B+1.c =48+2*2 =52 MM
JlmaMeTp BTYJIKH ¢ y4eTOM KOppo3uH (A7 (praHmeB, IPUBAPHBIX BCTHIK):
En=gp— ¢ =5-2 =3 MM
Bonpmmii quaMeTp KOHUYECKON BTYJIKH C Y4€TOM KOPPO3HU:

g1=g;-t =14-2 =12 wmm

TonmuHa ¢naHma, ¢ y4eToM KOPPO3HH:

t=t-c; =17-0 =17 MM

Pacuémmnuie napamempuol 6mopozo ranya:
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ITapameTpnl epBOro U BTOPOro (hyiaHueB NOJTHOCTBIO COBNANAIOT, PACYET BTOPOro MIaHIA He IPOBOAUTCS

Xapaxkmepucmuku npokiaoku:

Koapou- YcnoBHBII MO-
. Jlormyckaemoe yneib-
Tum u matepuan npo-  [[Ipoknamounsrii ko- [[laBieHue 06- Hoe nasene [q] OUeHT o0ka- | ayns cxatus Ey,
KJIaIKH b punreHT, m pxatus, y, MIla MHaﬂ al K MIla
[Taporut o 'OCT 2.5 20 130 0,9 2000
481 mpu ToNIIMHE HE
Oontee 3 MM

MupwrHa, uconp3yeMast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IIPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3ZMOKHOM
KOHTaKTHOW IMUPUHBI MPOKIIAJKH:

06 -1
2

bazoBas koHTaKTHAS IMUPHUHA TPOKIIATKH:

o) =(87-57)/2 =15 Mm

N
bu =— =15/2 =7,5MMm

2 b
upuHa, ucrosib3yemas AJst onpeeeHus 6a30BoH KOHTAKTHOM HIMPHHBI IPOKIAIKH Yepe3 by, Ha OCHOBAaHUHM BO3MOXKHOMN
KOHTaKTHOW IIUPUHBI IPOKJIAKU:

06 -1
2

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

o =(87-57)/2 =15 MM

)
by =E =15/2 =7,5 Mmm

D¢ dexTrBHAsS KOHTAKTHAS NIMPUHA POKIIAIKHU:

by <6
h 0 cCJIn MM

b= by =6 =6,847 MM
MM

95 .ﬁ eciu

JlnaMeTp OKpy>KHOCTH NMPHUIIOKEHUS PEAKIIUU CO CTOPOHBI MTPOKIAIKH:
Ecmu by > 6 MM, G paBHO Hapy>KHOMY JTHaMETPy KOHTaKTHPYIOLIEH MOBEPXHOCTH MPOKIAAKH MUHYC 2b:

G=0F-2-bh =87-2%6847 =73,31 MM

lupuHa, ucriosib3yemas JJist onpeeseHus 6a30BoH KOHTAKTHOM HIMPHUHBI IPOKIIAIKH Yepe3 by, Ha OCHOBAaHUHM BO3MOXKHOM
KOHTaKTHOM HIUPUHBI IPOKJIAJKU:

06 -1
2

bazoBas xoHTakTHas IHUpUHA MPOKIJIAAKU:

o =(87-57)/2 =15 MM

N
bu = E =15/2 :7,5 MM
D¢ dexTnBHAS KOHTAKTHASA MIUPHHA TPOKIAIKH:

by 26
by eciu MM
b= by =6 =6,847 MM
MM

jlj.ﬁ eciu

JnaMeTp OKpy>KHOCTH NMPHUIIOKEHHS PEAKIIUU CO CTOPOHBI MTPOKIAIKH:
Ecmu by > 6 MM, G paBHO HapyKHOMY THAMETPy KOHTaKTHPYIOUIEH MOBEPXHOCTH MPOKIAAKA MUHYC 2b:

G=0CG-2-h =g87-2+%6847 =73,31 Mm

Pacuém nazpysox

JIuct
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[IpoexTHast GonToBas Harpys3ka Juist paboumx ycinoBuil (11 HECAMOYIUTOTHSIIOIIMXCSI TPOKJIAIOK):
W =0735 G p+2.b.m-Gom-p =0785%73,312%0,8049 + 2 * 6,847 * 3,142 * 73,31 * 25 *0,8049 = 9741 H
Bennuuna pactarusaroieil BHEIIHEH CUIbL:

F, =1200 H

CXUMAOINMH Harpy3KaMu IpeHeOperaroT, i B 3ToM cirydae Fa mpupaBHHBaeTCS HYITIO.
Bremnranii n3rndarommii MOMEHT:

Mg =282,8HwMm
Wo =1b-G-¥ =3142%6847*7331*20 = 3,154-10* H
061112151 pac4deTHad miomaib CCYCHUA 00JITOB:

4. Mg

W, +F, +
A = max 3 - —Z | = max[(9741 + 1200 + 4 * 2828/ 73,31) / 147,2; 3,154-10" 1147,2] = 0,2142-10° m?
ha b

Juametp cedeHust 60iTa (MIMIUIBKA) C YIETOM KOPPO3HH:

dpc =16 Mm
[Tnomank ceuenus 6oaTa (MMUIBKY) (110 BHYTPEHHEMY AUAMETPY PE3bObI C YIETOM KOPPO3HH):

fs =0,144:10° M°

[Touianp nonepevyHoro ceueHus: OOJITOB [0 BHYTPEHHEMY TUAMETPY Pe3b0bl MM MUHHUMAILHOMY IHAMETPY CTEPIKHS:

Ay =n-fy =4%014410° =0,576:10° M

Pacuém o6onmoes(mnunex):

YcnoBue IIPOIHOCTHU 6OJ'ITOBZ

An <A,

0,2142-10° M* < 0,576:10° m?
YciaoBue leO‘ll-[OCTl/l BBIIMOJIHEHO

Pacuém nanpasxcenuit nepeozo ¢haanya:
PaBHOpeicTBYIOIIAs 1aBleHUS] HA BHYTPEHHEH MOBEPXHOCTH (IaHIa:
Hp =0785.B% p =0785%52*0,8049 = 1708 H

[Tneuo momenTa st critbl Hp ((hraHIpl MHTErpabHOTO THIIA, WK APYTUE, PACCYUTHIBAEMbIE aHATIOTHYHO):

_C-B-g

hp =(125-52-12)/2 =30,5 mm

PaBHOnelcTBYIOILIAS AaBIECHUS:

H=0785 G p =0785*73312%0,8049 = 3395 H

Paznnra Mexxy o01iei paBHOICHCTBYIOMICH TaBICHUS ¥ PaBHOACHUCTBYIOIICH HA BHYTPEHHEH OBEPXHOCTH (hIaHMIA:
Hy=H-Hp =3395-1708 = 1687 H

PagnansHOE paccTosiHUE OT PEeaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

hy = % = (125-7331)/2 = 25,85 mm

[Ineyo mns Harpysku Hy (nHTEerpanbpHbIe (hIaHIBL, @ TAK)KE WHBIE, PACCUYNTHIBAEMbIE aHAJIOTHYHO):
1 {C -B

oy = —
T7al 2

+h.;.,} =1/2* [(125-52) / 2 + 25,85] = 31,17 MM

Harpy3ka Ha mpoxiaaky (pa3HHUIIa MeXIy IPOEKTHOM O0ITOBOH HATPY3KOHM M paBHOJACHCTBYIONIEH aBIeHuUs), B pabodnX:

Hp=W,-H =9741-3395 =6346 H

BonToBoit unTeppan:

Bg = 20 _3142+125/4 =98,17 mm
1
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HomuHanbHeIi ArameTp Ooira:

a=dy =16 mm
Koaddumment 6onToBOTO MHTEpBaa:

Bgp = ma.x{l; Bs } =max{L; (98,17 / (2 * 16 + 17))*}} = 1,415

2-a+t
i, = 8 =12/3 =4
Eo
Koa¢ppuunent

h, =.B-gy =62*3" =12,49 MM

Ky =— =225/1249 = 1,801
La}
Koadpdpuument nanpsoxennit (Tabmima 4.16.5):

F=0,55
PacuerHbie K03 HUITCHTHI:
F
8= — =0,55/12,49 =0,04404 1/mMm
hl:l
Kot — 160152 =3,077
B

K2 .(1+8.55246 1g KD -1

T =
(10472 +1 9448 K3y (K -1)

=(3,0772* (1 + 8.55246*Ig 3,077) — 1)/ ( (L.0472 + 1.9448 * 3,0772) * (3,077 - 1)) = 1,187

CEA14+855246 g K -1
136136 (K2 -1)-(K-1)
Koadpduument nanpsoxennit (Tabmrma 4.16.5):

u =(3,077%* (1 + 8.55246 * I3 3,077) — 1) / (1.36136 * (3,077 - 1) * (3,077-1)) = 2,005

«
g
= V =0,03074
i KoadpdummenT d mist nHTErpanbHEIX (QIIAHIICB:
3
=
5 a=2 h, g2  =2005/0,03074 * 12,49 * 3 =0,733:10° »*
o v
=
3
: L= toe+l + L =(17*0,04404 + 1)/ 1,187 + 17°/ 0,733-10° = 2,143
= d
S
= MoMeHT nHepuuu cedeHus (IiaHna npu u3rude (MHTerpasibHbIe QIaHIbI C BTYJIKOH):
2 Logkn
< o D084 Logh ho B og74+ 0143+ 3% 12,4952/ 0,03074 = 0,3561-107 m*
= v
=
Z Guwg=05(gs+g1) =05*@3+12) =7,5 MM
E &g =05[4-E) =05 * (160 - 52) =54 Mm
] t=G
= Tak Kak me
™
A b= Ag = 54 Mm
< Bp = =17 mm
S E
~ 4
= 1 E 1 [E =(54* 179 * [1/3 - 0.21 * (1 =0,7091-10"
" ~ oyl (Be ||, ! |Bg =(54* 17%) * [1/3 - 0.21 * (17 /54) * (1 ,
5 K e ‘{ﬁﬁ- EB) —-0.21 [E] - {H 112 * {171 541Y] N
=)
=
o
= Cp=h =22,5 MM
5
ol =
=l ©
<! X Jucr
| o
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Dpe =Gw:rg =7,5MMm

4

1 D 1 D (225 %75 * [1/3_ 1.05 * *(1- =(-0,158:107
] ; - D (22,5*7,5% * [1/3-1.05* (7,5/22,5) * (1 (0.
Kcn—@c'DDG)' 5_1.05-[% ] oz {Cc } 1/192*{75/22,5})] ) m*

[MonspHBIT MOMEHT cedeHus QuaHIa (MHTErpaTbHbIe (IaHII, ITIOCKHE (QIIAHIIBI C BTYIKOH):
I, =K 45 +Kop =07091107 + (0.15810°) =0,7075:107 m*

KoMmoHeHT mpoeKTHOro MOMEHTa Ha (hJIaHIle, KaK pe3ysbTaT ACHCTBUS BHEIITHETO H3THOAIONIETO0 MOMEHTA H/HIIH OCEBOM

CHUJIBL:

I hr =4%282,8%[0,3561-107 1(0.3846* 0,7075-107 +0,3561-107 =342,2H
Moe = 4-Mg- ln_ggqﬁ 5 +1}'[c —Z hy, }'Fﬁ- BD <1305/ (125 2% 305)] + 1200 % 305 M
Koa¢pduument momeHTa i1st pacuera CBOOOIHBIX KOJIELL:
Fg =1

W3rubatomnii MOMEHT B pabo4HX yCIOBUSIX (BHYTPEHHEE JaBJICHHUE):

= (1708 * 30,5 + 1687 * 31,17 + 6346 * 25,85) * 1,415 + 3422) * = 722,6
M, =[[Hp hp +Hr by +Hg -he) Bge +I"~"Ine)'Fs|1||« ) ) Har
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):
f=1
HpOHOHBHBIe HAIPs’)KCHUA BO BTYJIKC, B pa60q1/1x YCIOBHUAX:

f-M,
By = ——— =1%7226/(2143* 122*52) = 45,03 MIla
L gi B
YcnoBue npoyHOCTH:
Sgtminfl 53,2538 |
minfl .5 55125 8,,] =min{15*154,6;25*174,4} =231,9 MIla

45,03 MIa < 231,9 Mlla, YcaoBue NPOYHOCTH BHINOJTHEHO

s PanuanbHbie HANPsHKEHUS BO (uIaHIe, paboyHe yCIOBHUS:
[a~]
& 133 t-e+1)-M,
= Ay = 3 =(1.33* 17 *0,04404 + 1) * 722,6 / (2,143 * 17° * 52) = 44,78 MIla
) Lit°-B
=
= YcnoBue mpoYyHOCTH:
é Bp 23,
44,78 MIla < 154,6 Mlla, YcioBHe NPOYHOCTH BHIOJTHEHO
& 1 K 1gK
B ¥ = 1 -[0.66845 +5. 7169 z_g =1/(3,077 - 1) * (0.66845 + 5.7169 * 3,077% * Ig 3,077 / (3,077*-1)) = 1,824
2
e 2
= s Ko+l = 30772+ 1)/ (3,077*~ 1) =1,236
]
K--1
< KacarenbHble HanpspkeHus BO (uiaHile, paboune yCIoBHsL:
£ YoM,
= St = I Z-3p =1824*722,6/(172*52) - 1,236 * 44,78 = 32,35 MIla
< .
s
oa YcnoBre MpOYHOCTH:
Sr =3
s 32,35 MIla < 154,6 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
<
=
= SH SR _ 4503+ 4478)/2 = 44,91 MIla
¥
&)
=] YcnoBre MpOYHOCTH:
= Sg4a
S ZHIUR can
- 44,91 MIla < 154,6 Mlla, ¥Yci1oBHE NPOYHOCTH BHITIOJTHEHO
=
ol -
El ©
% o'\o Jlucr
1o
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SHTAT (4503 +3235)/2 = 38,60 MITa

YcnoBre nMpoYyHOCTH:

m{sﬁ

38,69 MIla < 154,6 MlIla, YcjioBHe MPOYHOCTH BBITIOJTHEHO
BonroBast Harpy3ka B yCIOBHSX MOHTaXa:

W, = {@] S =(0.214210° +0576:10%)12* 1472 = 5,816:10° H

W3rubatormmii MOMEHT B YCIOBHSAX MOHTaXa (BHyTpeHHeEe JaBIICHHE):

We-(C-G) By K =581610° * (125-7331)*1,415*1/2 = 2128 Hm

g~ )
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!
£,
Bg = — = 1*2128/ (2,143 * 122*52) = 132,6 MIla
L-gi B

YcnoBue NpoyHOCTH:

S <min{l. 585025 Sy )

min{l 5 5 125 Sgf = min{L5*163,3; 25* 183} = 245 MIla

132,6 MIla < 245 MIla, YcaoBue NpOYHOCTH BHINOJHEHO
PannanbHble HanpshKeHMst BO (UIaHIIe, YCIIOBUS MOHTaXa:

[133-t-e+1)-M,
S = R =(1.33* 17 * 0,04404 + 1) * 2128/ (2,143 * 17°*52) = 131,9 MIla

YcnoBue npoyHOCTH:
SR S5

131,9 MIla £ 163,3 MIla, YcioBue NpOYHOCTH BHINOJIHEHO
KacarenbHble HanpsokeHUs BO (GIIaHIe, YCIOBHUS MOHTaXA!

T -Mg
S = T g -Z-Bp =1824*2128/(17°*52)-1,236 *131,9 = 95,27 MIla
-t_ .
Ycnosue MIPOYHOCTH:
BT S0

95,27 MIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BbINOJHEHO

SH TSR (1326+1319)/2 =132,2 MIla

YcnoBue NpoyHOCTH:

M‘:sfg

132,2 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

SEYST - (1306 +9527)/2 = 1139 MITa

Ycnosue IIPOYHOCTHU:

mqsfg

113,9 MIla < 163,3 MIla, YcijioBue NPOYHOCTH BHINOJHEHO
YciaoBue NPOYHOCTH BHINIOJIHEHO

Kecmkocmo ghnanya

- U151 pabOYMX yCIOBHIA:
Koaddunment sxecTkocTn U1 HHTETPaNBHBIX (IIAHIIEB!
Kr=0.3
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Ioka3zaTens sxecTkoCTH (hIaHNa (MHTErpaitbHbIC (IAHIBI, pAa00YHE YCIOBUS):
32.14-V M,
= 2

L-EWl -gf Eg hy
YcmoBHue JKECTKOCTH:
J<1.0
0,08177<1.0
YciaoBue :KECTKOCTH BbINOJHEHO

- JUIsl YCIIOBUM MOHTaXa:
IToxa3zaTens xecTKoCTH (hIaHna (MHTETpaIbHbIC (DIAHIB, YCIOBUS MOHTAXA):

52147 M
I= —=
L-Ey--g0 Kg hy
VcnoBue KeCTKOCTH:
J<1.0
0,2372<1.0
YcioBue JKECTKOCTH BHINOJHEHO

= (52.14 * 0,03074 * 722,6) / (2,143 * 1,96-10° * 32 * 0,3 * 12,49) = 0,08177

=(52.14 * 0,03074 * 2128) / (2,143 * 1,99-10° * 32* 0,3 * 12,49) = (,2372

Pacuém nanpaxcenuii smopozo ¢aanya:

ITapaMeTpsbl NepBOro U BTOPOro ¢iaHieB NOJHOCTHIO COBNAJAIOT, pacyéT BTOporo guiaHua He NPOBOIMTCS
Ycii0BHe NPOYHOCTH BBHINOJIHEHO

Kecmrxocmo hranya

IMapamMeTpsbl nepBoro u BTOporo ¢griaHues NOJHOCTHIO COBIAAAIOT, pAc4éT BTOPOro guiaHua He NPOBOIMTCS
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daanuesoe coequaenne DN50-Rc1/2

PacuéTt Ha npoyHocTh ¥ repMeTn4HOCTh 0 ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:

HUcnonnenue:

Tennouzomsums:

CBOOOIHBII/UHTETPATIHHBII:

IIpuBapHbIe BCTBIK
BeicTyn-Bnaguna

Her

Juametp 6ontoBoi okpyxkHocTH, C: 125 MM

Jdannble nepBoro ¢guaHua (KoJabua):

CMEXHBII 311EMEHT: tynep PI DN50
Marepuan cMEKHOTO 3JIeMEHTa: 0912C Gr.'OCT 19281
Martepuan ¢uaHma (KoibIa): 091"2C (KTI1245)
HapyxHsriii quameTp ¢uanmna (Kombia), A: 160 mm

TommuHa daanna (Koipna), t: 17 Mmm

CymMma npr0aBoK, c: 2 MM

Bremrnss kopposus ¢uiaHma, Cf: 0 MM

Buyrpennunii nuametp ¢uanma, B: 48 MM

JlnHa KOHUYECKOW YacTH BTYJIKH, h: 22,5 MM

JlmHa TUTHHAPUYECKOH YacTH BTYIKH, hy! 5,5 MM

TonmuHa MUIHHAPHYECKON JaCTH BTYJIKH, Zo: 5 MM

ToJnHa KOHUYECKON YacTU BTYJIKH, Z1: 14 Mm

Paauyc nepexona, r:
Jannble BTOPOro gpuianua (koJbua):

CMEXHBIN DIIEMEHT:

MaTepI/IaJ'I CMECXKHOI'O 3JIECMECHTA:

Marepuan ¢nanna (KoapLa):

5 MM

0912C Gr.I'OCT 19281
09I"2C (KI1245)

E-4.00.00.000 PP
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HapysxHusriii quametp ¢uiana (Koasia), A: 160 mm

TonmuHa daanna (Koibna), t: 21 MM
CymMma npu0aBoK, c: 2 MM
Buemnss xoppo3us ¢uanna, s 0 mm
Buytpennuit quamerp ¢uanna, B: 21 mm
JliHa KOHMYECKOH 4acTH BTYJIKH, h: 22,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 1,5 Mm

TonmuHa NUIMHAPUYECKOH YacTH BTYJIKH, go: 18,5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g;: 27,5 Mmm
Pamnyc mepexona, 1: 5 MM
Mnuabku:

Marepuan: 20XH3A
HapyxHsrii quameTp, dp: 16 MM
Komnnuectso, n: 4

PagnansHas Koppo3us Kpenexa, c,: 0 MM

IIpoxknanka:
Marepuai npoKiIaIKu: [Maponut o I'OCT 481 npu Tonmuune He Oonee 3 MM
Tommumna, hy: 2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buyrtpennuit auametp, IG: 57 mm
Pacuér B pado4ux ycJ0BHAX

YciaoBus HArpy:KeHUs:

PacuérHoe oceBoe crxxumaroniee ycumnue, F: OH
Pacuérnenii nsrubaronmii Moment, M: OHwM

PacuérHoe BHYTpeHHee n30OpITOuHOE naBienue, p: 0,8 MIla
Pacuérnas Temneparypa 3J1eMEHTOB COEJMHEHUS:

Temnepatypa dnanna (koneua), ty: 50 °C
Temneparypa dnanna (konsua), ty: 50 °C

Temneparypa 6ontoB (umunex), ts: 50 °C

Ceoitcmea mamepuana 601moe (ununek)

Jomyckaemsie HanpspkeHus it Mateprana 20XH3 A npu remmniepatype T = 50 °C (paboune ycnoBus):

Sy=min{Re*° / N120; Rm® / Ng2o; Re / N R / Ng}=min (590/4; 736 /5; 579/ 1,5; 726 / 4=  147,2 MIla
Monyns npononsHoi# ynpyroctu Juist marepuana 20XH3A npu remnepatype T = 50 °C:

Ee= 2,12:10° MIla

Koadduument nuneiinoro pacmupenns st matepuana 20XH3A npu temneparype T = 50 °C:

as= 0,115-10™ °C

Jonyckaemble Hanpspkenus 11 Matepuana 20XH3 A npu temmnieparype T = 20 °C (paboune ycioBusi):

Sa=min{Re® / Nr20; Run2® / Nego; Re2° / Ny}=min (590 / 4; 736 /5; 590/ 1,5)= 147,2 MITa
Monyns npononsHoi# ynpyroctu muia matepuana 20XH3A npu remnepatype T = 20 °C:

E®= 2,15-10° Mlla
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Ceoiicmea mamepuana cmedxcrozo nemenma ¢paanya 1 Ilmyyep PI DN50

Jomyckaembie Hanpspkenus g Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 50 °C (pabouue ycioBus):

Spr= 174,4 MITa

Homyckaemsre HanpspkeHus 1 Marepuana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):

Spgr= 183 MITa

Ceoiicmea mamepuana cmexxcrozo rjiemenma aanya 2

Homnyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temnepatype T = 50 °C (pabouue ycnoBus):

Sno2= 174,4 MIla

Homnyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 20 °C (pabouue ycnoBus):

Snge= 183 MITa

Ceoiicmea mamepuana aranya (koavya) 1
JHomyckaemsie HanpspkeHus 1yt matepruaia 0912C (KI1245) mpu temmeparype T = 50 °C (paboune ycmoBus):
Str= MIiN( Rex/ Ny Ry2° / N) = min{231,9/1,5; 440/ 2,4}= 154,6 MIIa
Monyns npononbHO# ynpyroctu st Matepuana 091 2C (KI1245) mpu temmeparype T = 50 °C:
E;= 1,96:10° MIla
KoadpduumenT nuneiinoro pacmmpenuns st Mmatepuana 0912C (KI1245) mpu temneparype T = 50 °C:
= 0,116:10* °C
Jonyckaembie Hanpspkenus 1uig Matepuana 091 2C (KI1245) npu temneparype T = 20 °C (pabouue ycioBus):
Sgi= Min( Rt / ny; Ry / Ng) = min{245/ 1,5; 440/ 2,4}= 163,3 MIla
Monyns npononbHO# ynpyroctu st Matepuana 091 2C (KI1245) mpu temmeparype T =20 °C:
E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavya) 2
Jomyckaemsie HanpspkeHus 1yt Matepuaia 091 2C (KI1245) npu Temmepatype T = 50 °C (paboune ycmoBus):
St2= MiN( Rex/ N1; R / Ng) = min{231,9/1,5; 440/2,4}= 154,6 MIla
Monymne nmpomonsHoO# ynpyroctu st marepuana 0912C (KI1245) npu remnepatype T = 50 °C:
E,= 1,96:10° MIla
Koaddunuent nuneitHoro pacimupenus s matepuana 0912C (KI1245) npu temneparype T = 50 °C:
a,= 0,116:10™ °C
Jomyckaemsie HanpspkeHuUs 1yt Matepuana 091 2C (KI1245) npu Temmepatype T = 20 °C (paboune ycmoBwus):
Sgz= Min( Rex/ nr; Ry / Ng) = min{245/15; 440/ 24}= 163,3 MIla
Monyns npononbHO# ynpyroctu st Marepuana 091 2C (KI1245) npu remneparype T = 20 °C:
E¥%= 1,99-10° MIla

Pacuémmnuie napamempuol nepgozo pranya:

Buytpennnii nuamertp ¢ranma (¢ yueToM KOPpO3UH):

B=B+1.c =48+2*2 =52 MM
JlmaMeTp BTYJIKHU ¢ y4eTOM KOPpO3uH (A7 (praHIeB, IPUBAPHBIX BCTHIK):
En=gp— ¢ =5-2 =3 MM
Bonpmmii quaMeTp KOHUYECKON BTYJIKH C Y4€TOM KOPPO3HHU:

g1=g;-t =14-2 =12 wmm

TonmuHa ¢naHma, ¢ y4eToM KOPPO3HH:

t=t-c; =17-0 =17 MM

Pacuémmnuie napamempuol 6mopozo ranya:
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BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uu):

E=E+2.c =21+2*2 =25 Mm
JuameTp BTYJIKH C y4eTOM KOppo3uu (111 (pIiaHLeB, IPUBAPHBIX BCTHIK):

Ep=gp—© =185-2 =16,5Mm
Bonpimnii auaMeTp KOHUYECKOH BTYJIKU C Y4ETOM KOPPO3UH:

g1=g;-t =215-2 =255Mm
Tonmuua ¢naHua, ¢ y4eToM KOPpO3UH:

t=t-ec; =21-0 =21 mm

Xapakmepucmuku npoKIaoKu:

Koapou- YcnoBHBII MO-
N Jlormyckaemoe yneib-
Tun u matepuan npo-  [[Ipoknanounsiii ko- [laBieHue 00- Lioe napnerue [q] IIUEHT 00a- | mynb cxatus £,
KI1a 1K1 bddureHt, m pratus, y, MIla A al tusK MIla
MITa
[Taponut mo 'OCT 2.5 20 130 0,9 2000
481 mpu ToNIIMHE HE
Gostee 3 MM

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

TupuHa, ucrosp3yemas AJst onpeeeHus: 6a30BoH KOHTAKTHOM IIMPHHBI POKIIAaKH Yepe3 by, Ha OCHOBAaHUHM BO3MOXKHOMN
KOHTaKTHOW HIUPUHBI IPOKJIAJKU:

06 -1
2

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

jof =(87-57)/2 =15 MM

N
by=— =15/2 =7,5MMm

2 2
TupuHa, ucriosib3yemas AJst onpeeeHus 6a30BoH KOHTAKTHOM HIMPHUHBI IPOKIAIKH Yepe3 by, Ha OCHOBaHUHM BO3MOXKHON
KOHTaKTHOW HIUPUHBI IPOKJIAKU:

_0G-IG
2

bazoBas xoHTakTHas IMHUpUHA MPOKIAAKU:

jof =(87-57)/2 =15 MM

i)
by =E =15/2 =7,5 Mm

D¢ dexTrBHAs KOHTAKTHAs IIMPUHA MTPOKJIAIKHU:

iy £ 6
T 0 €CJIn MM
b= by>6  =6,847 My
MM

3_5.ﬁ ecnu

JlnaMeTp OKpy>KHOCTH NMPHUIIOKEHUS PEAKIIUU CO CTOPOHBI MPOKJIAIKHU:
Ecmu by > 6 MM, G paBHO Hapy>KHOMY JTHaMETPy KOHTaKTHPYIOLIEH MOBEPXHOCTH MPOKIAAKH MUHYC 2b:

G=0F-2-bh =87-2%6847 =73,31 Mmm

[upwrHa, nconb3yemast [UIsl OTIpe iesIeHIs 0a30BO KOHTAKTHOM IMPUHBI MPOKIIAAKH Yepe3 by, Ha OCHOBAHUHM BO3MOKHOU
KOHTaKTHOM HIUPUHBI IPOKJIAJKU:

_0G-IG
2

BbazoBas xoHTakTHas IMrpUHAa MPOKJIAAKU:

jof =(87-57)/2 =15 MM

N
by =? =15/2 =17,5 Mmm

D¢ dexTrBHAsS KOHTAKTHAs LIMPUHA MTPOKJIA/IKHU:

JIuct
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by 26
by ecnu MM
by =6 =6,847 Mm
MM

b=
5. |Ih|:| €CIIn

JmameTp OKpYKHOCTH MPWJIOKEHUS PEAKIIUH CO CTOPOHBI MPOKITAIKH:
Eciu by > 6 MM, G paBHO Hapy>)KHOMY iMaMeTpy KOHTaKTHPYIOLIEH TOBEPXHOCTH NPOKJIaIKU MUHYC 2b:

G=0GF-2-b =87-2%6847 =73,31 MM

Pacuém nazpysox
[TpoekTHast 6onTOBast Harpy3Ka il pabo4YMX YCIOBUM (11 HECAMOYIUIOTHSIOLIMXCS TIPOKIIAI0K):
W, =0.735 G2 p+2bomGomep =0785%73,312%08+2%6847*3142*7331*25%0,8 = 9682 H
BenuunHa pacTaruBaroueil BHCIIHEN CUIIbL:
F, =0H

CXUMAaOIIMH Harpy3KaMu IIpeHeOperaroT, i B 3TOM ciiydae F mpupaBHUBaeTCS HYITIO.
Brenramnii n3rndaromnmii MOMEHT:

Mg =0Hw™m

W =n-b Gy =3142+6847+7331%20 =3,154-10* H
OO01ast pacueTHas TUIONIAIb CCUCHHS OOJITOR:

4T
W, +F, + E
A = max !

2
Sb

=max[(9682 + 0 + 4 *0/73,31) / 147,2; 3,154-10* | 147,2] = 0,2142'10'3 M

o [

Juametp ceyenus 0onra (IIMTHIBKH) ¢ YIETOM KOPPO3HH:

dpc =16 Mm

[Tnomans cewenns Oonta (MMIBKH) (IO BHYTPEHHEMY THAMETPY PE3bOBI C YIETOM KOPPO3UH):

fs =0,144:10° M°

[Tionianp nonepeyHoro ceueHust OOJITOB [0 BHYTPEHHEMY JIMaMeTpy pe3bObl I MUHUMAIIBHOMY TUAMETPY CTEPIKHSI:

Ay =n-fy =4%014410° =0,576:10° m°

Pacuém o6onmos(mununex):

YcnoBue IIPOYHOCTHU 6OJ'ITOBZ

An <A,

0,2142:10° M* < 0,576:10° m?
YciaoBue leO‘lHOCTI/l BBIIMOJIHEHO

Pacuém nanpasxcenuit nepeozo ¢haanya:
PaBHoIeiicTBYOIIIAs TABJICHUS HA BHYTPEHHEH MOBEPXHOCTHU (IIaHIA:
H, =0785-B%.p =0785*52°*08 = 1698 H

ITnedo momenTa asist cvutbl Hp (uiaHIsl MHTETPANIBHOTO THTIA, WM IPYTHE, PACCUUTHIBAEMBIE aHAJIOTHYHO):

C-B-g

hp = =(125-52-12)/2 =30,5 MM

PaBHozeiicTBYIOIIIAs JaBIEHUS:

H=0785 G2 p =0785*7331°%08 =3375H

Paznura Mexay oO1eit paBHOISHCTBYIONIEH JaBICHHUS U PAaBHOJCHCTBYIONIEH HA BHYTPEHHEH MOBEPXHOCTH (DIIaHIa:
HT =H- HD =3375-1698 = 1677 H

PamnansHOE paccTOsTHHE OT peaKIUuK MPOKIAIKU 0 OOITOBOM OKPYKHOCTH:

hy = % =(125-7331)/2 = 25,85 MM

JIuct
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IIneuo JJI Harpy3Ku HT (HHTeraHI)HI)IC @naHum, a TaKXKC UHBIC, paCCUUTBLIBACMbIC aHaﬂOI‘I/I‘IHO)Z

20 2
Harpy3ka Ha npoxiiaziky (pa3HuLa MeX/y POSKTHOH O0JITOBON HArpy3KoH M paBHOJCHCTBYIONIEH NaBiIeHNs), B pab0UuX:
Hy="W, -H =9682-3375 =6307 H
Bbonrosoii untepsan:

Bg = 2C _3142+125/4 = 98,17 um
i

hy = l [C B +h.:-,} =1/2*[(125-52) /2 + 25,85] = 31,17 MM

HomunanbHeIH ArameTp OoiTa:

a=dy =16Mm
Koaddunuent 6onroBoro uHTEpBaa:

Bep = max{l; Bs } =max{1; (98,17 / (2 * 16 + 17))¥}} = 1,415

2oa+t
g = Bl =12/3 =4
&0
Koadpdpuument
h, =./B gy =62*3)" =12,49 Mmm
h
ip=— =225/12,49 =1,801
hl:l

Koapduuunent nanpsokenuit (Tabnuua 4.16.5):

F=0,55

PacuerHpie K03 HUITCHTHI:

F

B=— =0,55/12,49 =0,04404 1/mm
o] h.;.
g
<
~ A
= K= =160/52 =3,077
3 E
= 2
a 7o BT 0482930 ';g K-l (3,077% * (1 + 8.55246*1g 3,077) — 1)/ ( (10472 + 1.9448 * 3,077%) * (3,077 - 1)) = 1,187
= (1.0472 +1 9448 - K (K -1)

. 2 ) _

\S U= K7d+8 '552246 lgK) -1 =(3,077%* (1 + 8.55246 * 13 3,077) — 1) / (1.36136 * (3,0772— 1) * (3,077 — 1)) = 2,005
= 136136 (K7 -1 (K-1)
< Koaddunuent nanpspkenuit (Tadnuia 4.16.5):
2 V =0,03074
= KoadpdummenT d mis nHTErpanbHEIX (QIIAHIICB:
%
o d= % ‘h, g2 =2005/003074 * 12,49 * 3 =0,733-10° ™°
=
= toe+l | tF
s L= +__ =(17*0,04404 + 1) /1,187 + 17°/ 0,733-10° = 2,143
Mm d

MoMeHT uHepIuHy cedeHus (uIaHa Npyu n3rnde (MHTerpaabHble (UIAHIBI C BTYJIKON):
<
E Lo b
S I= 00574 -L-gh Do B _(og74 2,143*3*12,49*52/0,03074 =0,3561-10" m*
= v
5
s Gue=05(gg+21) =05*@3+12) =75 MM
=
= Ly =05 (A-E) =05 * (160 - 52) =54 mm

>
- Tak kak t_ng,

=2
ol <
Hl ©
% g JIucr
2| 2 E-4.00.00.000 PP ag
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A, =hyg =54 Mm

By = =17 mm
4
1 B 1 (B ra % 199 % [1/9— 091 * .1 =0,7091-107
_ = B . E ||, E (54 *17°) * [1/3-0.21 * (17/54) * (1 ’
K = (A B3) 7704 [E] 1 E{H} 112 * {17/ 54] w
Cp = =22,5 MM
Dopg = ng =75 Mm
4
1 D 1 [D (225 % 75N % (13— 1.05 % *@-  =(-0,15810°
- 3 e i (22,5%7,5% * [1/3-1.05* (7,5/ 22,5) * (1 (-0,
Kep = e Do) 5‘“”'[?]' I_E{CE } 11102 * {75/ 225" ) m

[MonspHBIT MOMEHT cedeHus ¢uaHma (MHTErpaTbHbIe (IaHIbI, TUIOCKHE (DIAHIBI C BTYIKON):
I, =K 4z +Kp =07091107 + (-0,158-10°) =0,7075:107 wm*

KommonenT IIPOCKTHOI'O MOMCHTA Ha (1)J'IaHL[€, KakK pe3yjibTaT ,IleﬁCTBPIH BHCHIHETO I/ISFI/I6aIOH.[€FO MOMEHTa W/HIIA OCEBOM
CHJIBI:

I h —4%0* 107 1(0.3846 * =0H
Mne=4'ME'l :||: T :|+Fﬁ_-h]:. 4*0*/[0,3561-10" 1(0.3846 * 0,7075-10" + 0,3561-10

03246 'IP +1||C-2 hy )] *[30,5/(125-2*30,5)] +0*30,5 M
Koa¢pduuenT MoMeHTa 1711 pacyeTa CBOOOJHBIX KOJELL:

F. =1

W3rubaromuii MOMEHT B pab04HX YCIOBHSX (BHYTPCHHEE IaBICHUE):

M, =[Hp hp+Hy by +Hg hg) Bge +1,,)-F5| =1((1698 * 30,5 + 1677 * 31,17 + 6307 * 25,85) * 1,415+ 0) * 1| =378 H ™
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

f=1
[TponosbHbIe HANIPSDKEHHS BO BTYJIKE, B Pa0OYNX YCIOBHSX:

o]
s £-M,
= =T = =1*378/(2,143* 122*52) = 23,56 MIla
= LgiB
2 VcioBre pOYHOCTH:
=) - .
= Bgiminfl 53,258, |
= minfl 58,258, ] =min{L5*1546; 251744} = 231,9 MTTa

; 23,56 MIla < 231,9 MIla, ¥Ycii0BHe MPOYHOCTH BHINOJHEHO
\é PaauasnbHbie HANPSHKEHUS BO (uIaHIe, paboyre yCIOBHUS:
o (133 te+1)-M,
Z E= 5 =(1.33* 17 * 0,04404 + 1) * 378/ (2,143 * 17**52) = 23,43 MIla
I~ L-t*-B
jes)
~ VcnoBre IpOYHOCTH:
o 23,43 MIla < 154,6 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
jus)
g 1 K? 1gK
§ YV =— | 066845 +57169 . —— = | =1/(3,077-1) * (0.66845 + 5.7169 * 3,077> * g 3,077 / (3,077 - 1)) = 1,824
£ E-1 Kg -

p)

© _E+1 = 30772+ 1)/ (3,077~ 1) =1,236
s K4-1
S
~ KacarenbHble HanpspkeHMs BO (uiaHile, pabodne yCiIoBHsL:
5 M,
= AT =— - Z-3p =1,824*378/(17°*52) - 1,236 * 2343 = 16,93 MIla
X t* B
= YcnoBue NpoyHOCTH:

: S €8
=
el <
El ©
% o'\o JIuct

N el
3| 3 E-4.00.00.000 PP 89
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

16,93 MIIa < 154,6 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

SH IR - 935642343)/2 = 23.49 MITa

YcnoBue npoyHOCTH:

M{Sﬁ

23,49 MIla < 154,6 MlIla, YcjioBHe MPOYHOCTH BBITIOJTHEHO

SHHST  _ 5356+16.03)/2 = 20,24 MITa

Ycnosue Npo4HOCTH:

m{sﬁ

20,24 MIla < 154,6 MIla, ¥Yc/ioBHe MPOYHOCTH BHIMOJIHEHO
BonToBast Harpy3Ka B YCIIOBHSX MOHTaXa:

+4&
Wy = [%] By = (0.2142-10° +0,576-10°)/2* 1472 = 5,816:10* H
W3rudatommmii MOMEHT B YCIIOBHAX MOHTaXa (BHyTpEeHHEE JaBIICHHE):

W, [C-G) By F =5816:10° * (125-7331)*1415*1/2 = 2128 Hm

4 = 2
HpOI{OJ‘IBHHe HAIMPs’)KCHUA BO BTYJIKC, B YCJIOBUAX MOHTAKa:
fM,
Sy = — = 1*2128/ (2,143 * 122*52) = 132,6 MIla
L-gi B

YcnoBue NpoyHOCTH:

Sy <min{l. 555125 8, )

mjn{l.S-Sfg " S-Sng} =min{1.5* 163,3; 2.5 * 183} = 245 MIIa

132,6 MIla < 245 MIla, YcjaoBue NpOYHOCTH BHINOJIHEHO
PajmanbHble HanpshKeHMst BO (uUIaHIle, YCIOBUSI MOHTaXa:

[133-t-e+1)-M,
B = . =(1.33* 17 * 0,04404 + 1) * 2128 / (2,143 * 17°*52) = 131,9 MIla
X A

YcnoBue NpoyHOCTH:
mg =5y

131,9 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
KacatenpHble HanpshKeHNS BO (DIaHIle, YCIOBHS MOHTaXa!

¥ -M,
t* B

St = - Z -3 =1824*2128/(17**52)-1,236 *131,9 = 95,27 MIla

YcnoBue NpoyHOCTH:
S 2 ng
95,27 MIla < 163,3 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

S PSR _ (1326+1319)/2 = 1322 MIla

Ycnosue MIPOYHOCTH:

M<sfg

132,2 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

SHAYST _ (130649527)/2 = 113.9 MITa

Ycnosue MIPOYHOCTH:

E-4.00.00.000 PP
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w{sfg

113,9 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
YciioBre NPOYHOCTH BHINOJIHEHO

Kecmxocmo ¢hnanuya

- U151 pabOYMX yCIOBHI:
Koa¢duuuneHT jxecTKOCTH U1l HHTETPANIbHBIX (JIaHIIEeB!

KR =0.3
[Toka3zareb jxecTKOCTH (uiaHIa (MHTErpaabHbie (IaHIpbl, paboure YCIOBHS):
52.14-V M,

= 7 = (52.14 * 0,03074 * 378) / (2,143 * 1,96-10° *32*0,3* 12,49) = 0,04278
L-Ey-gi-Kg by

VcnoBue KeCTKOCTH:

J<1.0

0,04278<1.0

YcioBue KECTKOCTH BHINMOJHEHO

- U yCIIOBUI MOHTaXa:

IMoxa3zaTens xecTKOCTH (hIaHIa (MHTETPaTbHEIC ()IAHIBI, YCIOBUS MOHTAXa):

52147 M
I= —=
L-Ey--g0 Kg hy
VcinoBre KeCTKOCTH:
J<1.0
0,2372<1.0
YciaoBue KECTKOCTH BHINMOJIHEHO

=(52.14 * 0,03074 * 2128) / (2,143 * 1,99-10° * 3°* 0,3 * 12,49) = 0,2372

Pacuém nanpasxcenuii smopozo ¢paanya:
PaBHoeiicTBYOIIAs TaBICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:
Hp, =0785B% p =0785*25°*08 =3925H

[Tneuo momenTa 1yt critbl Hp (braHIpl MHTErpabHOTO THIIA, WK APYTUE, PACCYUTHIBAEMbIE aHATOTHYHO):

C-B-g

hp = =(125-25-255)/2 = 37,25 Mmm

Paznna Mexxy o01iei paBHOICHCTBYIOMICH TaBICHUS ¥ PaBHOACUCTBYIOIICH HAa BHYTPECHHEH MOBEPXHOCTH (hIaHIA:

Ho=H-Hy =3375-3925 =2982 H
IInevo nns Harpy3ku Ht (uHTErpanbHble (IaHIE], a TAaKXKe UHBIE, PACCYUTHIBAEMBIC aHAJIOTHYHO):
l1{C-B
hp=—
2 2

Koadduument 6oxroBoro nHTEpBaa:

+hﬁ} =1/2* [(125 - 25) / 2 + 25,85] = 37,92 MM

Bgp = max {1; Bs } =max{1; (98,17 / 2 * 16 + 21))*?} = 1,361

2-a+t
¥ = EL = 255/165 = 1,545
En
Koadpduument

h, =.B g, =@5*165)" =20,31 MM

h
Xp=— =225/2031 =1,108

hl:l
Koaddunment nanpsoxennii (Tabauma 4.16.5):
F=0,7834

PacuerHpie K03 OUITMEHTHI:
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F
B=— =0,7834/20,31 =0,03857 1/mMm

hl:I
K=ﬁ =160/25 =64

B

2 . . —

7o BT 0+E052ds ;g B-1 (6,42* (1 + 8.55246*1g 6,4) — 1)/ ( (1.0472 + 1.9448 * 6,42 * (6,4 — 1)) = 0,7397

(10472 +1 5448 K %) (K-1)

]

o BT +E30296 15K -1 = (6,42 * (1+855246 * g 6,4) - 1)/ (1.36136 * (6,4~ 1) * 64 -1)) = 1,097

1 36136 -(Kg -1E-1
Koa¢pduunent nanpspkenuit (Tabnuma 4.16.5):

V =0,2334

Koa¢pduument d s nHTErpanbHbIX (IIaHIEB:

4= h,-gi  =1007/0,2334*2031*165 =0,26-10" v®
v

[ _ b t*

+__ =(21*0,03857 +1)/0,7397 + 21°/ 0,26-10* = 2,803
d

MoOMEeHT nHepuuu ceueHus QIiaHna npu u3ruode (MHTerpaibHble (GIaHibl ¢ BTYIKON):

2
1o D08 Logy he B 0g70+ 2,803 165 2031 % 25/ 0,2334 = 0,1451-10° m*

b
Guwg=05(gy+21)  =05*(165+255) =21 Mm
A =05[4-E) =05 * (160  25) = 67,5 MM
t=G
Tak Kak me
.l.a:lj,‘ = .l.é'.LR = 67,5 MM
o]
§ By = =21 Mmm
= 4
[}
Q _ 311 Bg 1 |Bg =(67,5*21%) * [1/3-0.21* (21/67,5) * (1 - _ 06 4
= KAB—{M-BB)- E“D'El'[a_]' -51% 112 211 67.51] =0,1676:10° m
S & &
=
Cp= =22,5 MM
§ DDG =0 arg =21 Mm
=4
ol 4 -
g Ko = e Die)|2-10s. |28 | - L [JDoe =25+ 219 *[1B-105* @1/228)* (1~ =(-0,1339-10°
E L L ¢ 19z | ¢, 1/192 * {21/ 22,5¥] ) M
< [MonspHEIT MOMEHT cedeHus (uaHIa (MHTErpabHbIe (QIaHIBI, IUIOCKUE (DIAHIBI C BTYJIKON):
2 I, =K s +Kop =0167610° +(0,1339-10°) =0,3362:107 "
S.: KoMmnonent MMPOCKTHOI'O MOMEHTA Ha (I)J'IaHIIC, KakK pe3yiibTaTt IleﬁCTBPIH BHCUIHETO I/I3FI/I6aIOHI€FO MOMCHTa n/unu 0CEBOM
§ CHIJIBI:
2 I h 0OH
_ o =4*0*/0,1451-10° /(0.3846 * 0,3362-107 + 0,1451-10° =
o M“JME-L R -IP+IHC—z-hJ+Fﬁ"hD Y1 * [37,25/ (125 -2 * 37,25)] +0* 37,25 M
= .
<
E M3rubaronuii MOMEHT B pabo4nX yCIOBUSIX (BHYTpEHHEE IaBICHUE):
5 =((392,5 * 37,25 + 2982 * 37,92 + 6307 * 25,85) * 1,361 + 0) * 1 = 395,7
g M, =[{Hp hp +Hr by +Hg -h)-Bsg + Mo )-Fs| 1€ o
é[ Koadpdunument nanpsoxennit (Tabmwma 4.16.5):
f=1
= IIpomonpHBIe HANIPSDKEHHS BO BTYJIKE, B pa00YNX YCIOBHAX:
ol -
El ©
4 JIucr
N el
= E-4.00.00.000 PP 92
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6o.

Iloamuce 1 narta

uB. Ne no.

19786.4

o foM,
H= T _
L-gi B

YcnoBue npoyHOCTH:
Bgfminfl 53,2538, |

=1*3957/ (2,803 * 255> * 25) = 8,683 MIla

minfl 5 8 .25 8, 1 =min{l5*154,6;25*174,4} =231,9 MIla

8,683 MIla < 231,9 MIla, Yci10BHe NPOYHOCTH BBHINMOJIHEHO
PagnanbsHble HanpsDKEHUS BO (paHIe, pabodne yCIIOBHS:

(133 t-e+1) 1

o

R~ 3 =(1.33*21*0,03857 + 1) * 395,7 / (2,803 * 21° * 25) = 26,6 MIla
L.t* B
¥Ycnosre Npo4HOCTH:
Bp 23,

26,6 MIla < 154,6 MIla, YciioBHe MPOYHOCTH BHINOJHEHO

1

2
iy =H-[D.66845 +5 7169 ﬂ

- K_E_

K* +1

K2 -1

KacarenbHble HanpshkeHus Bo (iaHIe, paboyre yCcloBHs:

¥ M,
S = 3

t*-B

=(6,42+1)/(6,4*-1)

—-Z-3p =0,9986 * 3957 / (212* 25) - 1,05 * 26,6 = 7,914 MIla
YcnoBue mpoYyHOCTH:

Be 23

7,914 MIla < 154,6 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO

S SR _ (5683+266)/2 = 17,64 MITa

VYcnosue MIPOYHOCTH:

M{Sﬁ:

17,64 MIla < 154,6 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

Hgtdr (8,683 +7,914) /2 = 8,299 MIla

YcioBue MpovYHOCTH:

SH +ST

—— =3
8,299 MIla < 154,6 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
Nzrubaromumii MOMEHT B YCIOBUSX MOHTa)Ka (BHYTpEHHEE JaBJICHHE):

Wl -G B - F
E[ )'Bse Fy =581610" * (125-73,31)* 1,361 * 1/2 = 2046 H M

g~ 7
IIponosbHBIE HALIPSHKEHUS BO BTYJIKE, B YCIOBUSAX MOHTAXa!
£ M,
B3y = — =1 2046/ (2,803 * 25,5 * 25) = 44,9 MIla
L.g7 B

YCJ'IOBI/IC IIPOYHOCTHU:
Sy <min{l. 5 8125 Sy )
mjn{l.ﬂ-% e S-Sng} =min{1.5 * 163,3; 2.5 * 183} = 245 MIIa

44,9 MlIla < 245 MIla, YcjioBre NPOYHOCTH BbINOJHEHO
PannansHple HanpshKeHUS BO (DJIaHIIE, YCIIOBHS MOHTAXKA!

=1/(6,4-1)*(0.66845 + 5.7169 * 6,42 * g 6,4 / (6,42~ 1)) = 0,9986

=1,05
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[133-t-e+1)- M
Qg = L 5 B =(1.33 %21 *0,03857 + 1) * 2046 / (2,803 * 212 * 25) = 137,5 MIla
X
¥Ycnosue Npo4HOCTH:
mg =5y

137,5 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BbITIOJTHEHO
KacarenbHble HanpshKeHUs BO (DaHIle, YCIOBHS MOHTAXA!

¥ -,
St = 3 —Z-3g =0,9986 * 2046 / (212 * 25) - 1,05 * 137,5 = 40,92 MIla
1B
Ycnosue Npo4HOCTH:
AT E0g

40,92 MIla < 163,3 MIla, Yci10Bue NpoYHOCTH BHINOJIHEHO

SR - 10941375)/2 = 91,21 MIla

YcnoBue npoyHOCTH:

SH+SR
TECR <

91,21 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHHST - 44944002)/2 = 42,91 MITa
YCHOBI/IC HquHOCTI/I:

SH +ST
T s

42,91 MIa < 163,3 Mlla, Yc1oBHe NPOYHOCTH BHINOJTHEHO
Ycii0oBHe NPOYHOCTH BHINOJHEHO

Kecmrxocmo hranya

- 1715 pabOYHX YCIIOBHIA:
IToxa3zaTens sxecTKOCTH (hIaHIa (MHTETpaTbHEIE (IIaHIBI, pad0vHe YCIOBU):

52.14-W .M,

L Eg-gi Kg By
YcnoBue JXECTKOCTH:
J<1.0
0,005284<1.0
YciaoBue KECTKOCTH BbINOJHEHO

- 7151 YCJIOBUM MOHTaxa:
IMTokazarenp xecTKOCTH (utania (MHTErpaibHbIC (IIAHIIBI, YCIOBHSI MOHTAXA):

J4.14-W M

= 2
L-E},g-g.;. Ky h,
YcnoBue )KeCTKOCTH:
J<1.0

0,02691<1.0
YcioBue JKECTKOCTH BbINOJHEHO

= (52.14* 0,2334 * 395,7) / (2,803 * 1,96-10° * 16,52* 0,3 * 20,31) = 0,005284

=(52.14 * 0,2334 * 2046) / (2,803 * 1,99-10° * 16,5 * 0,3 * 20,31) = 0,02691

daanneBoe coequaenue DN25

PacuéTt Ha npoyHocTh ¥ repMeTHyHOCTH 0 ASME VIII-2
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UcxogHble AaHHbIe

Tun ¢nanna: IIpuBapHbIE BCTBIK
HUcnonnenue: Brictyn-Bnaguna
Tenmonzonsmus: Her

CBOOOIHBII/UHTETPATIHHBII: -

Huametp 60omroBoit okpyxuaOocTH, C: 85 MM
JdanHble nepBoro ¢guiaHua (KoJabua):

CMEKHBIN DJIEMEHT: OtBox DN25
Marepuan cMEKHOTO 3JIEMEHTA: 0912C Gr.'OCT 19281
Martepuan ¢uanma (KoibIa): 091"2C (KTI1245)
HapyxHsriii quameTp ¢uanmna (Kombia), A: 115 mm

TommuHa daanna (Koipna), t: 14 Mmm

Cymma nipubaBok, c: 2 MM

Buensist koppo3us ¢uiaHna, cs: 0 mm

Buyrpennuii nuamerp dianna, B: 25 Mmm

JlnmHa KOHUYECKOW 4acTh BTYJIKH, h: 15 mm

JliMHa TAITHHAPUYECKOM YaCTH BTYJIKH, hg: 7 MM

TonmuHa MUINHAPHYECKON YaCTH BTYJIKH, go: 4 MM
ToJnHa KOHUYECKON YacTU BTYJIKH, g1 10 mm

Paaunyc nepexona, r: 5 MM
Jannble BTOPOro gpuianua (koJbua):

CMEKHBIH 3JIEMEHT:

Matepuan cMeXHOI0 2JI€MEHTa: 0912C Gr.I'OCT 19281
Marepuan ¢nanua (KoapLa): 09I"2C (KI1245)
Hapyx#usiii nnamerp duanna (konbua), A: 115 Mm

TonmuHa daanna (Koibna), t: 14 Mmm

Cymma npu6aBok, c: 2 MM

E-4.00.00.000 PP
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Bremnsas kopposus ¢umaHma, Cf 0 mm

Buyrtpennuii tuamerp ¢ranna, B: 25 Mmm
JlmHa KOHMYEeCKOH 4acTH BTYJKH, h: 15 mm
JliHa HMIMHIPUYECKOW YacTH BTYJIKH, hy! 7 MM

TonmuHa MUIMHAPHYSCKON YaCTH BTYJIKH, go: 4 MM

TonmyHa KOHUYECKOW YacTH BTYJIKH, ;' 10 mm
Panunyc nepexona, r: 5 mMm
Mnniabku:

Marepuan: 20XH3A
Hapyx#sriii quamerp, dp: 12 MM
KomnuectBo, n: 4

PanmanbHas Koppo3us Kpenexa, c,: 0 MM

IIpoxknanka:
Marepuan npoKkiIaaKku: [Maponut o 'OCT 481 npu TommuuHe He Oonee 3 MM
Tommuna, hy,: 2 MM

Hapyxwnsriit nuamerp, OG: 57 MM

Buytpennuii muamerp, IG: 29 MM
Pacuér B pado4ux ycJ0BHAX

YciioBusI HATPYKEHUSA:

PacuérHoe oceBoe pactsaruBatomiee ycmime, F: 1200 H
Pacuérnenii nsrubaronmii Moment, M: 2828 Hm

PacuérHoe BHYTpeHHee n30pITouHOE navienue, p: 0,8049 MIla
Pacuérnast Temneparypa 3J1eMEHTOB COE€ITUHEHHUS:

Temnepatypa dnanna (koneua), ty: 50 °C
Temnepatypa dnanna (komneua), ty: 50 °C

Temmeparypa 6onToB (mmmiek), tg: 50 °C

Ceoitcmea mamepuana 60a1moe (unujiekx)
Jomyckaemsle HanpspkeHUs i Mateprana 20XH3 A npu remmniepatype T = 50 °C (paboune ycnoBus):
Sy=min{Re / N20; R’ / Nezo; Re / N1} Rin / Ng}=min (590/4; 736 /5; 579/ 1,5; 726/ 4= 147,2 MIla
Mopayns nponosibHO# ynpyroctu aist marepuana 20XH3A npu remnepatype T = 50 °C:
Ec= 2,12:10° MIla
Koaddunment nmneiinoro pacmmpenus aist Mmarepuana 20XH3A npu temniepatrype T = 50 °C:
as= 0,115:10™ °C
Jomyckaembie Hanpspkenus 1uis Matepuana 20XH3 A mpu temmneparype T = 20 °C (paboure ycioBusi):
Sa=min{Re® / Nra0; Run2® / Nego; Re2° / Ny}=min (590 / 4; 736 /5; 590/ 1,5)= 147,2 MITa
Monyns npoposbHO# yripyroctu st Matepuana 20XH3 A npu remniepatype T = 20 °C:
E®= 2,15-10° Mlla

Ceoiicmea mamepuana cmexcnozo rnemenma aanya 1 Omeoo DN25
Jonyckaemsble Hanpspkenus 1 Marepuana 0912C Gr.'OCT 19281 npu remneparype T = 50 °C (pabouue ycnoBus):

Sur= 1744 MITa

E-4.00.00.000 PP
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Jomyckaemsbie Hanpspkerus it matepuana 0912C Gr.'OCT 19281 npu temnepatype T = 20 °C (pabouue yciaoBus):
Sng1= 183 MIla

Ceoiicmea mamepuana cmexcHozo rjiemenma gaanya 2
JHomyckaemsre HanpspkeHus 1y Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 50 °C (paboune yciaoBus):
Shoo= 174,4 MIla
JHomyckaemsre HanpspkeHus 1y Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):

Snee= 183 MITa

Ceoiicmea mamepuana ¢aanuya (xkonvya) 1
Jonyckaemble Hanpspkenus 11 Matepuana 0912C (KI1245) npu Temneparype T = 50 °C (paboune yciaoBusi):
Str= Min( Rex/ Nt; R / Ng) = min{231,9/1,5; 440/2,4}= 154,6 MIla
Monyns npogonsHo# ynpyroctu ans marepuana 091 2C (KI1245) npu remnepatype T = 50 °C:
E;= 1,96:10° MIla
Koaddunuent nuneitnoro pacmupenus s matepuaina 0912C (KI1245) npu temneparype T = 50 °C:
ay= 0,116:10™ °C
Jomnyckaembie Hanpspkenus g Matepuana 091 2C (KI1245) npu temneparype T =20 °C (pabouue ycioBus):
Sg1= Min( R/ nr; Ry / ng) = min{245/1,5; 440/ 24}= 163,3 MIla
Monayne npogonbsHOM ynpyroctu 1t Matepuana 091 2C (KI1245) npu remnepatype T = 20 °C:
E*= 1,99-10° MIla

Ceoitcmea mamepuana ¢pranya (konoya) 2
JHomyckaemsie HanpspkeHus 1yt Matepuaia 091 2C (KI1245) npu Temmepatype T = 50 °C (paboune ycmoBus):
Sto2= MIN( Rex/ N7} Ry’ / N) = min{231,9/1,5; 440/ 2,4}= 154,6 MIIa
Monyns npononbHO# ynpyroctu st Marepuana 091 2C (KI1245) mpu temmeparype T = 50 °C:
E,= 1,96:10° MIla
Koadpduument nuneiinoro pacmmpenus st Mmatepuana 0912C (KI1245) npu temneparype T = 50 °C:
a,= 0,116:10* °C
Jonyckaembie Hanpspkenus uis Matepuana 091 2C (KI1245) npu remnepatype T = 20 °C (pabouue ycioBus):
Sg= Min( Rt / ny; Ry / Ng) = min{245/ 1,5; 440/ 2,4}= 163,3 MIla
Monyns npononbHO# ynpyroctu st Marepuana 091 2C (KI1245) mpu temmeparype T =20 °C:
E?®%= 1,99-10° MIla

Pacuémmnoie napamempul nepeozo gnanya:

Brytpennnii nuamerp QraHma (¢ yaeToM KOPpO3UH):

E=BE+2-c =25+2*2 =29 mMm
JlmaMeTp BTYJIKH ¢ y4eTOM KOppOo3uH (A7 (paHIeB, IPUBAPHBIX BCTHIK):

En =83-0 =4-2 =2MM

Bonpunit auameTp KOHMUECKOHN BTYJIKH C YHYETOM KOPPO3HHU:
E1=g1—¢ =10-2 =8 MM

TommuHa (hraHna, ¢ y4eTOM KOPPO3HUH:

t=t-c; =14-0 =14 mm

Pacuémmnvie napamempol émopozo granya:
ITapameTpsl IepBOro U BTOPOro (IaHLEB MOJHOCTBIO COBNAIAIOT, PACYET BTOPOro uiaHIa He MPOBOAUTCS

XapaxkmepucmuKku npoKIaoKu:
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Koaddu- YcaoBHBIH MO-

lonyckaemoe yieinb-
Y Y mUeHT o0ka- | myns cxatus Ep,

Tun u Mmatepuan npo-  [[Ipoknamounsii ko- |laBinenue 00-
Hoe naBnenue [q],

KITa KA b duireHT, m pkatwms, y, MIla MITa K MIla
[Taporut o 'OCT 2,5 20 130 0,9 2000

481 mpu ToNIIMHE HE

6onee 3 MM

upwrHa, nconb3yeMast IS OTIpeieNIeH s 0a30BOi KOHTAKTHOM IIMPUHBI IPOKIAAKH Yepe3 by, Ha OCHOBAaHUH BO3ZMOKHON
KOHTaKTHOW IMUPUHBI MIPOKIIAJKH:

0G-IG
z

ba3oBas koHTakTHas IIrprUHa MPOKJIAAKU:

M =(57-29)/2 =14 MM

N
b|:|=? 214/2:7MM

]_HI/IpI/IHa, HCIOJIb3yeMast AJid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHU YEPEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM HIUPHUHBI IPOKIIAAKH:

06 -1
2

ba3oBas KOHTaKTHas MMPHHA TPOKIATKY:

o) =(57-29)/2 =14 Mm

i)
byp=— =14/2 =7 MM
2
O¢ddexTnBHAS KOHTAKTHAS MIUPHHA TPOKIIAIKH:

hy £ 6
hl:l cClIn MM
b= by =6 =6,614 Mmm
MM

95 .ﬁ ecin

<
5 JuameTp oKpyKHOCTH NPUIIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIAIKH:
E Ecmu by > 6 MM, G paBHO Hapy>KHOMY THAMETPY KOHTaKTHPYIOIIEH MOBEPXHOCTH MPOKIAJAKA MUHYC 2b:
§ G=00-2b =57-2%6614 =43,77 Mm
E( upwuHa, uconp3yemast [UIs OTIpeIesIeHIs] 0a30BOH KOHTAKTHOM IIMPUHEI IPOKIAAKH Yepe3 by, Ha OCHOBAaHUU BO3MOXKHOM
é KOHTaKTHOM IIUPUHBI MIPOKJIAIKU:
O3 -1

; H=—— =67-29/2 =14 Mm
= 2
=
= bazoBast KOHTaKTHasI IMPUHA TPOKIAIKH:
2

. N
= byp=— =14/2 =7 MM
= 2
2 D¢ dexTnBHAST KOHTAKTHAS MIHPHHA TPOKIIAIKH:

: =
= g ecmn 20 =% iy
: =i o com by > 6 =6,614mm
< =l
™
m

JuameTp oKpyKHOCTH NPUIIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIaIKH:
5 Ecmu by > 6 MM, G paBHO Hapy>KHOMY THAMETPY KOHTaKTHPYIOIICH MOBEPXHOCTH MPOKIAJAKH MUHYC 2b:
= F=0CG-2-b =57-2%6614 =43,77 MM
=
[a}
g o
E{ Pacuém Hazpy30K
é IIpoekTHast 60aTOBas HArpy3Ka JUIA PAOOUYHX YCIOBUH (11 HECAMOYILIOTHSIOIIUXCS POKIIAIOK):
W.;. =785 GE P+ Thon 3 R = 0.785 * 43,772 * 0,8049 + 2 * 6,614 * 3,142 * 43,77 *2,5* 0,8049 = 4871 H

=
gl ~
Bl ©
% o'\o Jlucr
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Benuuuna pacTsruparoiieil BHEIIHEH CUIIbL:

F, =1200H

CxUMaIoIMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBaETCS HYIIO.
Brenranii n3rndarommii MOMEHT:

Mg =2828HwMm
W =n-h G-y =3142%6,614%4377%20 =1,819:10* H
061112151 pac4deTHad miomaab CCYCHUA 00JITOB:

4. Mg

W, +F, +
A = max 3 - —Z | = max[(4871 + 1200 + 4 * 282,81 43,77) | 147,2; 1,819-10" 1147,2] = 0,2168-10° m?
ha b

Juametp ceueHust 60iTa (IIMIUIBKA) C YIETOM KOPPO3HH:

dpe =12 Mm
[Tnowmans ceyenus 6onra (IMHILKA) (10 BHYTPEHHEMY TUAMETPY PE3LOBI C YIETOM KOPPO3HH):

fs =0,762-10" M°
[Tonianp nonepevyHoro ceueHus: OOJITOB [0 BHYTPEHHEMY TUaMETPy pe3bObl I MUHUMAIIBHOMY TUAMETPY CTEPIKHS:

Ay =n-f, =4%0762:10* =0,304810° M

Pacuém o6onmoes(mnunex):

YcnoBue MIPOIHOCTHU 6OJ'ITOBZ

An <A,

0,2168-107 M? < 0,3048-107 m?
YciaoBue leO‘ll-[OCTl/l BBIIMOJIHEHO

Pacuém nanpasxcenuit nepeozo ghaanya:
PaBHoeiicTBYOIIAs TaBICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:
Hp =0785.B% p =0785%29°%08049 =531,4 H

[Tneuo momenTa st critbl Hp (raHIpl MHTErpabHOTO THIIA, WK APYTUE, PACCYUTHIBAEMBIE aHATIOTHYHO):

_C-B-g

hp =(85-29-8)/2 =24 MM

PaBHonelicTBYIOILIAs AaBIECHUS:

H=0785G%p =0785+43772%0,8049 = 1211 H

Paznnma Mexxy o01iei paBHOIEHCTBYIOIIEH HaBICHAS U PaBHOACHWCTBYIONICH HA BHYTPESHHEN TOBEPXHOCTH (IIAHIIA:
Hye=H-Hp =1211-5314 =6792H

PagmansHOE paccTosTHHE OT peaKIuy MPOKIAaIKA 10 OOITOBOM OKPYKHOCTH:

hy = % = (85-43,77)/2 = 20,61 MM

[Ineyo ans Harpysku Hy (nHTEerpanbpHbIe (hIaHIBL, a TAK)KE HHBIE, PACCUYNTHIBAEMbIE aHAJIOTHYHO):
l1{Z-E
hp=—
21 2
Harpy3ka Ha mpoxyiaaky (pa3HuIia MeXIy IPOEKTHOM O0ITOBOH HATPY3KOHM M paBHOJACHCTBYIONIEH TaBIeHuUs), B pabodnX:
Hyp=W,-H =4871-1211 = 3660 H

BonToBoit unTeppan:

Bg = B0 _3142%85/4 = 66,76 um
11

+h.:-,} =1/2* [(85—-29) /2 +20,61] = 24,31 mm

HomuHanbHeIH quameTp Ooira:

a=dy =12Mm
Koadduiment 6onroBoro nHTEpBaa:

JIuct
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Bep = max{l; Bs } = max{1; (66,76 / (2 * 12 + 14))*3} = 1,325
2-a+t

X, =EL =8/2 =4
&0
Koadpdpuument

h, =./B g =29*2" =7,616 Mmm
Hp=— =15/7,616 =1,97

Koa¢pduument nanpspxennit (Tabnuma 4.16.5):

F=0,531
PacuerHpie k03¢ HUITEHTHI:

g=— =0,531/7,616 =0,06973 1/mm
=115/29 = 3,966

K2 .01 +8.55246 1g KD -1
(10472 +1 9448 K2y - (K-1)

T= =(3,966° * (1 + 8.55246*Ig 3,966) — 1)/ ( (1.0472 + 1.9448 * 3,966°) * (3,966 — 1)) = 1,015
CKA(1+8 55246 12K -1

136136 (K2 -1)-(K-1)
Koaddunuent nanpspkenuit (Tadmuia 4.16.5):

u = (3,966 * (1 + 8.55246 * Ig 3,966) — 1) / (1.36136 * (3,966° — 1) * (3,966 — 1)) =1,601

V =0,02872
Koa¢pduument d muis mHTETrpaibHbIX (IIaHLEB:
g U ] 2 5 3
< d=—"-h ‘i =1,601/0,02872 * 7,616 * 2 =0,1699-10" ™
¢ y o
=
s e+l t
= L=l®tl b —(14+006973 + 1)/ 1,015 + 14°/ 0,1699-10° = 3,563
d
=
é MoMeHT HHepIUH CeYeHuUs (IIaHIa Ipu U3rude (MHTerpabHbIC (IIAHIIBI C BTYIKOH):
2
X = 00274 L-ghhe B _ o674 3,563 *2* 7,616 * 29/0,02872 = 0,9579-10% m*
() v
=
<! ng=ﬂ.5-(gu +g;) =05*(2+8) =5 MM
E Ay =05 [4-B) =05* (115 - 29) = 43 Mm
L=
<! Tax kak wE
é by =dig =43 mm
=
s Bp =t =14 MM
8
A 1 = 1EI4 (43 * 14%) * [1/3-0.21 * (14 / 43) * (
_ 3 E E =(43*14°)*[1/3-0.21*(14/43) * (1 - _ 107 L4

j K_,-,‘B—[ﬁ_,:,_-EIB)- E—D.El-[a]- I—E{H} 112 % {14/ 43YY] =0,3127-10" ™
&
<
=¢
= Cp= =15 mm
5
E DDG =0 g =5 MM
=
o
=
5
ol =
=l ©
% o'\o JIucr
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4 -
DDG]_I 1 {ng} =(15* 5% * [1/3—1.05* (5/ 15) * (1 — =(-0,3121-10™

1
= . 3 . —_—— - —_——
Kcn-kc DDG) 7 103 [Cc 192 | ¢, 1/192 * {5/ 15)")] )

[MonspHBIT MOMEHT cedeHus QuaHma (MHTETrpaTbHbIe (IaHIBI, IUIOCKHE (DIAHIBI C BTYIIKON):
I, =K g +Kop =03127107 + (03121:10°) =0,3124:107 w*

KommoHeHT poeKTHOro MOMEHTa Ha (haHIle, KaK pe3ynbTaT ASHCTBUS BHEITHETO M3TMOAIOIET0 MOMEHTA W/HITH OCEBON

CHUJIBL:
I hr =4%282,8*[0,9579-10® /(0.3846* 0,3124-107 +0,9579-10° =354,3 H
My =4 Mg : +F, h P ’ ’
o E ln_ggqﬁ.lp +I}[C—2-hp} A MDD )] % [24/(85 - 2 * 24)] + 1200 * 24 M
Koa¢ppuunent momeHTa 1i1st pacuera CBOOOIHBIX KOJIELL:
Fg =1

W3rubatomnii MOMEHT B pabo4HX yCIOBUSIX (BHYTPEHHEE JaBJICHHUE):

= |((531,4 * 24 + 679,2 * 24,31 + 3660 * 20,61) * 1,325 + 354,3) * = 493,2
M, =[Hp hp +Hy by +Hg hg) Bee +I‘~"Ine)'Fs|1||« ) ) Hat
Koadpduument nanpsoxennit (Tabmrma 4.16.5):
f=1
[IponospHEIC HANIPSHKEHHS BO BTYJIKE, B pa00YUX YCIOBHAX:

f-M,

Bp=——— =1%4932/(3563*8*29) = 74,58 MIla

L-gi B
YcnoBue npoyHOCTH:
Sgtminfl 53,2538 |
minfl .5 8 .25 8,,] =min{l5*154,6;25*174,4} =231,9 MIla
74,58 MIla < 231,9 MIla, ¥Ycii0BHe NPOYHOCTH BbINOJHEHO
PannanbHble HampshkeHust Bo (uiaHie, pabo4ne ycloBus:

(133 t-e+1) 1

g R~ 3 = = (1.33* 14 * 0,06973 + 1) * 493,2 / (3,563 * 14* * 29) =55 97 MIla
= Lit°-B
i VYcnoBue mpoYyHOCTH:
E Bp 23,
g 55,97 MIla < 154,6 MIla, ¥Yc/i0BHe MPOYHOCTH BHINOJHEHO
= 2
1 K7 1gK , ,
¥ = 71 066845 +5T169 - ———=— | =1/(3,966—1)* (0.66845 + 5.7160 * 3,966° * I3 3,966 / (3,966’ 1)) = 1,457

E -
R 2
<! 5 Ko+l = (3,966 + 1) / (3,966% — 1) =1,136

: K4 -1
m
E Kacarenpnbple HanpshxeHUs Bo (raHIe, paboune yCIoBUS:
ol ¥,
% St = R Z-Bg =1457%4932/(142* 29) - 1,136 * 55,97 = 62,85 MIla
" )
=
= Vci0Bre NPOYHOCTH:
§ Sp S8
2] 62,85 MIla < 154,6 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
s Sp+in (74,58 +55,97) / 2 = 65,28 MIla
<
=
= YcnoBue NpoyHOCTH:
5 Sg+a

gEtogR

E ——= =3
=
é 65,28 MIla < 154,6 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
=
o
El ©
% o'\o Jlucr
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SHTIT (7458 +62:85)/2 = 68,71 MITa

YcnoBre nMpoYyHOCTH:

m{sﬁ

68,71 MIla < 154,6 MlIla, YcjioBHe IPOYHOCTH BBITIOJTHEHO
BonroBast Harpy3ka B yCIOBHSX MOHTaXa:

W, = {@] S =(0.216810° +0,3048-10°)12* 1472 =3,839:10° H

W3rubatormmii MOMEHT B YCIOBHSAX MOHTaXa (BHyTpeHHeEe JaBIICHHE):

We-(C-G) By K =3,839-10° * (85— 43,77)*1,325%1/2 = 1049 H m

g~ )
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!
£,
Bg = — = 1*1049/ (3,563 * 8> * 29) = 158,6 MIla
L-gi B

YcnoBue NpoyHOCTH:

S <min{l. 585025 Sy )

min{l 5 5 125 Sgf = min{L5*163,3; 25* 183} = 245 MIla

158,6 MIla < 245 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
PannanbHble HanpshKeHMst BO (UIaHIIe, YCIIOBUS MOHTaXa:

[133-t-e+1)-M,
S = R =(1.33* 14 * 0,06973 + 1) * 1049/ (3,563 * 14°* 29) = 119,1 MIla

YcnoBue npoyHOCTH:
SR S5

119,1 MIla £ 163,3 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsokeHUs BO (GIIaHIe, YCIOBHUS MOHTaXA!

T -Mg
Br = T g - Z-Bg =1457*1049/(14°*29)-1,136 * 119,1 = 133,7 MIla
-t_ .
Ycnosue MIPOYHOCTH:
BT S0

133,7 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

SH SR _ (1586+1191)/2 =138.9 MIla

YcnoBue npoyHOCTH:

M‘:sfg

138,9 MIla < 163,3 MIla, YcjoBue NPOYHOCTH BHINOJIHEHO

SHHST  _ 15g641337)/2 = 146,2 MITa

Ycnosue IIPOYHOCTHU:

mqsfg

146,2 MIla < 163,3 MIla, Yc/jioBue NPOYHOCTH BHINOJHEHO
YciaoBue NPOYHOCTH BHINIOJIHEHO

Kecmkocmo ghnanya

- U151 pabOYMX yCIOBHIA:
Koaddunuent sxecTkocTn U HHTETPaIbHBIX (IIAHIIEB!
Kr=0.3
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Ioka3zaTens sxecTkocTH (hiIaHIa (MHTErpaTbHbIC (IIAHIBI, pA00YHE YCIIOBUS):
32.14-V M,
= 2

L-EWl -gf Eg hy
YcmoBHue JKECTKOCTH:
J<1.0
0,1157<1.0
YciaoBue :KECTKOCTH BBINMOJHEHO

- JUIsl YCIIOBUM MOHTaXa:
IToxa3zaTens xecTKOCTH (hIaHIa (MHTETPaIbHbIE ()IAHIIBI, YCIOBUS MOHTAXA):

52147 M
I= —=
L-Ey--g0 Kg hy
VcnoBue KeCTKOCTH:
J<1.0
0,2424<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 * 0,02872 * 493,2) / (3,563 * 1,96:10° * 22*0,3*7,616) = 0,1157

= (52.14 * 0,02872 * 1049) / (3,563 * 1,99-10° * 22*0,3*7,616) = 0,2424

Pacuém nanpaxcenuii smopozo ¢aanya:

IapaMeTpsbl NepBOro u BTOPOro ¢uiaHmeB NOJHOCTHIO COBNAIAIOT, pac4éT BTOPOro guiaHua He NPOBOIMTCS

YciaoBue MPOYHOCTH BBINMOJTHEHO

Kecmrxocmo hranya

IHapamMeTpsl nepBoro u BToporo ¢giaHues NOJHOCTHIO COBNAJAAIOT, pac4éT BTOPoro ¢uiaHua He NPOBOAUTCS

JIuct
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