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BBEJEHHE

Pa6ota BrimonHeHa Ha ocHoBaHHHM forosopa Ne 1042/H-3.2 or 14.11.2014
r., 3akazuuk: 000 “KHAY® I'MIIC JIBEPKMHCK”. 606000, Huxeropoackas
obnacts, r. [zepaunck, Bocrounsrii npompaiion Kanpona 5 kM Hwmwkero-

poackoro mocce, 1. 2. OI'PH — 1045206804807,

B pabore ucnons3oBaHkl MONOXKEHHS CIELYIO BHBEIX JIOKY-

MEHTOB:

- F'OCT 30247.0-94 "KoucTpykuuu cTpo e. WleTo/ibl MCIBITAHUH
Ha orHectoikocTs. O6mme oBaHuA";

- TOCT 30247.1-9 KIHH e. MeTojbl HCIIBITAHHH
Ha orHecTorkocts. H I & YKLIHH"

-TOCT P 5 09%Cpen MThl CTAJIbHBIX KOHCTPYKLHHA,
Obmme Tpebo 1 Ol ezamuTHOH 3(dexTnBHOCTH" €
H3M. Ne 1.

JIns BBITIOJIHEHHS Bl 4 paccMOTpeHa Clelyiollas TeXHHYecKas
JIOKYyMEeHTALIUA:

- “TexHonorn JIAMEHT KapKacHOH OrHe3allWTHOH oONHuIoBKH

HECYIIHX KOH OJIOHH) THIICOBOJIOKHHCTEIMH JIHCTaMH oO0meH Ton-

mrHOM 12,5
CKMM perjlaMeHTOM KapKacHOM OrsesauMTHOR o0auuoB-

KH - YKIUHH (KOJIOHH) TI'HIICOBONOKHHUCTBIMH JHCTaMH oOmei
ONOrH4YECKMM pPerjlaMeHTOM KapKacHOH orHesamMTHOH o6auios-

KH HECYIIHX KOHCTPYKUMH (KO/IOHH) THIICOBONOKHHCTBIMH JHCTaMH oOmieH

TONmKHOK 37,5 MM";

Beero muctos 33. Jluer Ne 3.



B pesynsrare nposefeHHol Ha ueneitatensHoi 6aze UJI HALL ITE GI'BY
BHHHIIO MYC Poccun cepuu IKCrEpHMEHTANBHEIX HCCNENOBaHMH 110 OIpe-
AENIEHHIO OTHE3alHTHOR Y exTHBHOCTH OGIHIIOBOK BEITIONTHEHHBIX H3 JIHCTOB
I'BJITOCT P 51829-2001 pasnu4xol TONLIAHEL, CMOHTHPOBAHHBIX 1O JOMOJ-

HHTEJIEHOMY CTanlkHOMY KapKacy H3 TOHKO/IHCTOBEIX OLHHKOBaHHEIX Hqu]H-

JieH, NoIy4YeHs! pacyeTHele TelIo(H3IAYecKHe XapaKTepHeT HaJloB, Ha
OCHOBAaHHH KOTOPBIX OnLH MOCTPOEHBI HOMOTDAaMMEI OT TH CTalbHbLIX
KOHCTPYKUHI ¢ JaHHBEIMHA OBIMIIOBKAaMH.

Pacyer mpousBoIMiCS NpPH MOMOIM KOMILIE JIUTENBHEIX MPO-

'paMM 114 pacHyeTa TEIUIOBOro COCTOAHHA KOHC

CTABJICHHBIM HHMKE pac-
&) OTHECTOMKOCTH CTAlNbHBIX
YHBIX TONMMHAX ODIHIIOBOK K3
EiPKaﬂj’ H3 TOHKOIHCTOBBIX OIIHH-

PATHBIX 3ada4.

Beero mucros 33. Jluer Ne 4.



1. Obmue nonokeHns

1.1 Pacuer npepenoB OrHecTOHKOCTH CTANbHBIX KOHCTPYKIMH NPOH3BO-
AMTCH 10 TIPH3HAKY MOTEPH Hecylllel cnocoOHOCTH B HATPETOM COCTOSHHH - R
(ro xknaccudukamyu [OCT 30247.0-94).

1.2 CymmnocTs MeTOza 3aK/lo4aeTes B ONpeeleHHH Kp ecKoil Temme-

PaTyphl CTAJIH HCCIelyeMOoi KOHCTPYKIMH, B pe3ynbTare K TYNaeT ee
NpejeNl OTHECTOMKOCTH — cmamuyeckutl paciem | Onp BpEMEHH OT
Hayana TEIUIOBOro BO3ACHCTBHA N0 NOCTHIKEHHS KpH nepaTypel —
MENNOMEXHUNECKUU pacyem.,

1.3 Cratugeckuii pacyeT KOHCTPYKLMH Ip no dopmMynam m. 2
HACcTOAIIEeH HHCTPYKLHY.

1.4 Tennorexuuye
OrHECTOMKOCTH CTal THOH ODIHIIOBKOH, BEINO-

HEHHOH W3 IIHCTO

BHBIX €r0 4acTel 10 KpHTHYEeCKOH TeMIepary-

cYerT
ex
IIpenen oruecroiikgc™CT bIX KOHCTPYKLIMH HACTYI&ET B pe3ynkTare
Nporpesa MX CEYeHMs WK
izﬂw

H, HHTHIBAETCA B 3aBHCHMOCTH OT BHJa KOHCTPYKIIHH,
)

PHL.

KPHTIHECK d CTalbHBIX KUHC’[]J}I'KILHE, HaXOIAUIHXCH TI0M

JNieHCTBHEM H
CXeMbl eé apKH METalllla ¥ BEITHYHMHBI HArPY3KH.
PaJibHO-HATPY/KeHHbIe CTePHKHH
OTHECTOHKOCTH LICHTPAILHO-HAIPYKEHHBIX CTepiKHeHl HacTynaer B
pe3yNbTaTe NMporpesa Hx ceveHud 10 KpUTHYECKOH TeMnepaTypsl.

Kputuueckas temneparypa LEHTpalbHO-CIKATHIX CTEPXKHEH ONpenensercs
KaK HaHMEHblllas BelMYMHA M3 JBYX HaHJeHHbIX no tabnuue | 3Ha4YeHHi B 3a-

BHCHMOCTH OT KO3DMUIHMEHTOB Y, H Ye.

Beero nucror 33. Jluct Ne 5.



Tabnuna 1

3Ha4yeHnA KOI(PDULIMEHTOB Yr M Yo, YUMTHIBAIOWMWX HIMEHEHUA
HopMaTKBHOro conpoTuenexnun R" u moagyns ynpyroctu E ctanmn
B 3aBMCMMOCTM OT TeMnepaTypbil.

Temneparypa B °C Yr Ye

20
100
150
200
250
300
350
400
450
500
550
600

(1)

(2)

F - mno OMNCpEYMHOro CCHCHHA CTEDHKHA, CMZ;

OpMAaTHBHOC COTIPOTHRIIEHHE METANTA, KI JFCME;
bl MOIOYITL YIIPYTOCTH METala, Kr/em?,

eif - E,= 2100000 xr/cm’;

i HUETHAHd OTHHA CTEPH{HH, CM.

JSnin - HAUHMEHBILIHH MOMEHT HHEPLIHH CEYeHHA CTEPIKHS, cM',
Pacuernas qnuHa - /j CTEpKHA TPHHUMAETCH PaBHOIA:

- IIAPHUPHOE ONHPAHME 110 KOHLAM - [}

rae [l - ITHHA CTePHHS, CM;

Beero mucror 33. Jlaer Ne 6.



- 3alleMieHHe 1o KoHiam - 0,5 [;
- OIMH KOHeIl 3amemieH apyroi ceobonen - 2 /[
- OJMH KOHell 3alleMlieH, Apyroi mapHupHo onept - 0,7 /.

Kpurndeckas TeMmnepaTypa LEHTpalbHO-pAacTAHYTHIX CTEpIHEH onpeje-

nsercd no tabanue 1 B 3aBHCMMOCTH OT Ko3(duImenHTa ¥, HHOTI'O 110

thopmyne (1).

2.3. HarubGaembie H BHEUICHTPEHHO-HATPY
Ilpenen orsectofikocTH  H3rnbaembIx HHO-HArpy eHHbIX
3]IEMEHTOB HacTyNaeT B [ TATE [OBb paTypel Ux Hambonee
HaNpsAKEeHHOW TpaHH 10

B cimyqae Hesa EHHBIX 3JIEMEHTOB CILIOMI-
HHOH rpaHd NMpHHUMAETCH pas-

HOM TEMIIEPa e R B g M AE DJEMEHTOB, H3TOTOBICHHBIX M3

€TCA paBHOH Temieps? . VIOLIEH MONKM (CTEHKH) TIOINEepedHOro
CeyeHHs.

KPI’I'I'H‘TEGI{E.H MITE a u3rubaeMeiX 3MEMEHTOB onpenenAeTes Ino

Tabnuie 1 B 3aBUCHM 02 }puIMeHTa Y;, BRIYHCIAEMOro 1o (gopmye:

D

@ abHBIA H3rHOaOMHl MOMEHT OT AeHCTBHSA HOPMATHBHAIX

CM.
3
W - MomeHT COMPOTHBRIEHHA CEYeHHA, CM™ .
KPHTHT-IECKB.E TEMNEpPaTYpa BHEUEHTPEHHO-CHATHIX C-TEP}I{HEH oIpenena-

ETCA KaK HaWMeHbIas BeTHYMHA W3 ABYX HalleHHBIX mo Tabuuue 1 3Ha4ueHui B

3aBUCHMOCTH OT KOMPDHUUHEHTOB ¥, H Ye.

Beero naeron 33, JIuwer Ne 7.



Koathduiment y, Beraucaserc mno gopmy.re:

oot (i,, LJ (4)

R'\W F

i (=

€ - SKCLUEHTPHCHTET NMPHIIOKEHNHA HOPMATHBHOM Harpy3ku - N, cM.

Koaddurment y. Haxonutes mo gopmyne (2).

KprtHyeckas TemmepaTypa BHELEHTPEHHO-DACTSH JKHeH ornpe-
Aensercs no tabmuue 1 B 3aBHCHMOCTH OT KO3 UM CAEMOT0 10
dbopmyne (4). z

2.4. ®epMul

[Ipenen oruecroii HACTYMAaeT B PE3yNbTATE
MOTepH Hecyme# cn Jia € TOYKH 3PEHHSA OTHECTOMH-
KOCTH 3JIeMeHTa.

Jns B 3 JIeJIAI0TCA Npefelisl OrHeCTOHKO-

CTH BCEX Harp cToe M nosacoB Gepmbl. KputHdeckas tem-

nepaTypa 3THX J1eM B ! COOTBETCTBHH ¢ .. 2.1+2.3.

Beero muactor 33, JIket Ne B,



3. Homorpamms! OrHecTOHKOCTH CTAALHBIX KOHCTPYKUMH# ¢
OrHe3alMTHLIMHA obaHoBKaMHu 13 aucros I'BJI

3.1 Pe3yabTaThl 3KCNEPUMEHTANLHBIX HCC/IE10BAHMI
Hnst nocrpoenus HoMorpaMM ObUIM 000OLIEHB! pe3yNbTaThl OTHEBBIX MC-

Ol M3 JHCTOB

NBITAHHH CTAJBHBIX KOHCTPYKUME ¢ OrHesamirHoi obnuiy
I'BJI TOCT P 51829-2001, npoenensnsie sBo BHUHIIO
2015 r. (cM. k npumepy “TexHHYeCKyI0 HHMOPMALHIO (
['TIH)"”, M.: BHUMIIO , 3a 2005, 2009, 2010 u 2014

CaAHHEM KDHCTIJ}’KHHﬁ, HX TEOMCTPHYCCKHX pad3MC

HHCTIEKTOpY

Wil NpOBeIeHHA
HCIIBITAHHH, MOBEACHHA KOHCTPYKLHH BO BpeM , @ TaK¥e TeMrepa-
TYpPHBIE KPHBBIE NpoIrpesa IIMH MPH BO3/IEHCTBHH

TEMIIEPATYPHOTO PEHKHM

- AsytaBpel No 3062 u Ne 301112 mo ACYM 20-93 ¢ npuseneHHOH TOI-

IMHHOH MeTaina 3,9 u 5,7 MM cooTBeTCTBEHHO, 6e3 yueTa oONHULIOBKH Kopobya-

TOI'0 CeUEHMS;
- aByTaBphl Ne 4062 u Ne 40K2 no ACUM 20-93 ¢ npuseieHHOH TONIIH-

HOM MeTaia 5,3 B 9,2 MM, 6e3 yuera o6nuIIOBKY KopoO4aToro ceveHH4.

Beero muetos 33, JIner Ne 9,



TexHonorus Moutaxa muctoB ['BJI Obina B uenoM aHanoruyHa s Beex
OIBITHRIX 00pasioB, H OCYIIECTRIMIACE B COOTBETCTBHM C TpeOOBaHMAMH TEX-
HOJIOTHYECKHX PErjaMeHTOB, YKa3aHHBIX BO BBEJIEHHHM K HACTOAILIEH HMHCTPYK-
IHH.

Konerpykuun 0bnuiioBok OnbITHRIX 00pasuoB npeacrasnsand cobod ofl-
IroCT P

HO, IBYX ¥ Tpexcioiusie o6lIMBKH, BBIMOIHAEMbIE U3 JTH
51829-2001 Tommmuo# 12,5 MM, 3aKpemIieMEIX K JOTIO OMY Kapkacy
M3 TOHKOJHCTOBBIX OLMHKOBAHHBIX MNpohuiel 1121-012-
04001508-2011. Kpennexne TOHKONHCTOBBIX OLIMH npodunei K ko-
JIOHHE OCYIIECTBIANOCH NPH MOMOINM CELHAT B, yCTaHaBlIMBae-

TAIIEHOMY KapKacy Hc-

npoduaam T 60/27 uepes nnuThl
MEPBOTO M BTOPO : caMOHape3alouX Lypymnos 3,5%55,

Kperuiica yrios3 ane [TY 31/31 TY 1121-012-04001508-2011. B
COOTBETCTBUH C eii MOHTaKa, MpoHNL BAABIMBAICH B NpelBapH-
TEIBLHO HaHe rojl MINaKIeBOYHYIO CMeCh M BhIPaBHHMBAJICA 110 Bep-
THKAIH. aHocHICH GUHMITHEIR CTOH MINAKNEeBKH.
e 0DMMIIOBKM Ha ONBITHOM 0Opasue Ans 3afeNKH CThIKOB, a
TaK PIICHUA YITIO3allMTHOTO NpodUiIs MCIoNbL30Banach LIaKnesoy-
YO-Dyren I'B. [Ina 3ajenkyu ropH3oHTANBHBIX CTHIKOB OOIH-
[IOBOK HCIIONIb30BAIaCh apMHUpYIOIIas JIeHTa, NMOC/e Yero Ha HHX HaHOCHIach
ITAKJIEBOYHAsA CMECh.

KonerpykTusHble cxeMbl OOMMIIOBOK OMNBITHBIX OOPa3sliOB CTANBHBIX KO-

JIOHH TIpeJICTaB/IeHs! Ha puc. 1-3.

Beero muctor 33. JIucer Ne 10.



FopusoHTanLHLIA paspes
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Fuc. 1. KoHCTpyKTMBHARA CXEMa OAHOCNORHOR oBnuLUoBKK nucTamu MBI
MOCT P 51828-2001 TonwmHoR 12,5 Mm
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TOpMsOHTANBHLIA paspes
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Fuc. 2. KoHcTpykTueHas cxema aByxcnodHoi obnuuosku nuctame BN FTOCT P 51829-2001
TONWMHOK No 12,5 MM kbl (2212, 5=25 Mm).
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FopiaoHTanbHLIA paspes
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Puc, 3. KoHcTpykTWBHaR Cxema TpexcnoiHod oBnuuoskw nuctamu MBI TOCT P 51829-2001
TonWmHoW no 12 5 mm kawabit (2x12,5=37.5 mm).
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Jna nocrpoenus HoMorpaMM OBITH HCNONB30BAHEl TEMIIEPATYpPHBIE KPH-
Bhle NMporpeea KojioHH, obnuunosanuerx mictamu ['BII 'OCT P 51829-2001, ¢

napaMeTpamMH, NpeAcTaBneHHEIMA B Tabmuue 2.

Tabnwuua 2

IMapamerpbi 00JIHIIOBKH CTANBHBIX KOJIO '

Ne Ne mpodana, [Ipreenennas Tonmuna S PEMBNTOCTHIKEHHS
n'n rocrt TOMIMHA METAINA, MM | OrHE3ANIHTEL, KD HeCKOH
(oborpes no KoHTYDY/ MM \ SMncpaTypsl
KopoGuaToe ceueHue) 5 500 °C, mun
1* Ne 20 3,4/4,5 2,5 2% 51
"OCT 8239-89
2% Ne 20 3.4/4,5 92,5
I'OCT 8239-89
3 Ne 20B1 128
ACHM 20-93 ' m
4% No 20 ‘m 162
COCT 82394& ( %15)
5 No 20F q 25 80
AC‘-{ 206 (2#12,5)
TR AN
AC ‘{M (2x12,5)
7 Ne 40B2 12,5 60)
ACYM 20-9
8 Ne 4062 25 102
ACYM 20-93 (2=12,5)
9 Ne 40K2 . 0oN3,7 12,5 78
ACYM 20-9
*) npuBeneHgige YNGR CepTHOHKAIHORHBIX HCIBITAHMK.
%) pesynsTaTo Nl MBMKALIAOHHLIX HCIEITANMH GeckapkacHo# oBIHIOBKY,

TIOHH TPOBOJHMINMCE NPH YeTHLIPEXCTOPOHHEM TEeIlIOBOM
BO3/1EHCERY TAHIAPTHOMY TeMIlepaTypHOMY pexumy cornacio ['OCT
Cke MO YrieBOJOpOo/HOMY TeMmnepaTypHoMmy pexumy. [Topaaok
IpOBEN ACTILITAHWHE M HMCIBITATENLHOE ODOpY/IOBAHHE TpEJCTABIEHEl B
BBINICYKa3aHHLIX OTYETax.

PeaynbTaTsl HCIBITAHHMH CTANbHBIX KOHCTPYKIMH ¢ OrHe3alIMTHBIMH 06-
JTUIIOBKaMH, BbITIOJIHEHHBIMH K3 JIHCTOB I'BJI no cransHoMy Kapkacy U3 TOHKO-

JIACTOBBIX OUMHKOBAHHBIX MpoduieH, OEUTH MpoaHanM3HpoBaHel H 0600LIEHSI.

Beero muctor 33. Jlucr Ne 14,



3.2. llpuBesesHas TOJUIHHA META/LIA KOHCTPYKUMI

Hns npubnuxeHHOro pacdeTa NpPHUBEAEHHOHW TONIIHHEI MeTaia 5@,

CTANbHBIX KOHCTPYKIHH ¢ orHe3anuroil u 6e3 Hee clefyeT HCMONB30BaTh (op-

myxy ':

F
ow =71

hp

(5)
roe.
F — nnomans nonepedyHoOro ceYeHus KOHCTPYKLIEH, elenaeTcs
M3 CIIPaBOYHEIX JAHHBIX (COpTaMeHT);

[T — oforpeBaemslii IEpUMETp CEYEHHS KO MM — CM. TabHIy

3.

i Cade; rnep H IIEHHBIX CTANBHBIX
KOHCTPYKLHI BEIIHC/ISETE H1e OHCTPYKUHH, 00IHLIOBaH-
HBIX 110 KOHTYDY.

€HHBIX CTAJILHBIX KOJIOHH

ITpoduns eTp II npH pasnuuskx yenoeuax oborpesa
Ob6nuoeka B Buje kopoba
¢ 4-x cropon ¢ 3-X cTOpoH
B

|

| ——
:I 1 I m m

| ——

B+20= 281
+3 8-t 25
=4g+20-2t s ZB+2D B+2D

~ - 1
s A R
B« Z0 a B+a0 q
o
B C |
+ L
B+ 2w 2B
=308« 2B-3 2B+0
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[Tpodmuns OBorpesaemsrit nepumetp I1 npu paznuunex yenorsx oborpeea

O61HIOBKA 0 KOHTYPY Obnuuosxa B BRAe Kopoba

¢ 4-x cTopoH ¢ 3-X cTopoH ¢ 4-X CcTOpOH ¢ 3-X cTOpOH

C

| B— |

2B+ 20+ 2181
=B +20-2

m | 0

dB+20

' 3pauenns
TOMMMHE 0bNMLIOB
MOAB3I0RATHCA (DO

s onpenenenns m
[OBAaHHBIX LITYKATYPK

(6)=(11).
= gopobuagoe

TOJIIHHE METallIa KOHCTPYKUHH obnn-

BIMH MaTepHalaMH HCIIONB3YIOT (GopMYyIkl

e (puc. 4):

B o=
np
(6)

rae:
anb b1 CEYCHHA, M;
Oup,x M Ops¥ [IHBEJIEHHbIE TONIIMHEI [IACTHH 110 OCHM X H ¥

b—d& =
aml - E': — []25_;(:?_“5_9

b+, Conton B+Dy (7)
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Puc. 4. Cxema kopoBuaToro ceyeHuWA ¢ oBnuyoexoi

Beero aucron 33, Jluer Ne 17.



" KpYITIOE CeYeHHe;

4 =5 cy, &
By =By 2 2510 0
00 a8y Caten 5, ©)

roe:

d,, — HapyYKHBIH OTHAMETD CEYEHHA METAIIA, M;
8¢y — TOIIIMHA CTEHKH CEYEHHSA, M.
" NBYTaBPOBOE ceHeHHe (B ciryuae 00IHIIOBKH y):
JUTA TIONOK —
q~ QQ/ N

roe.

d — TOJILHHA CTEHKH, M;

h — BBICOTA CEHEHHS,
" JBYTaB HHe (B cTydae 0OIMIIOBKM C BO3AYIIHEIM 3a30pOM
K

MEX 00MIOBKOH): 110 dopmyite (6), TpHHEMAN:
oy =d/2;

POCHHE HOMOI'paAaMM € HCHOJIB30OBAHHEM pacYeTHOro MeToja

O

b paboTe OB MCIIONB30BaH PACYETHEBINA METOJ ONpeNleleH s 11po-
rpeBa CTANbHBIX KOHCTPYKUHMH C OrHe3aluTod, obuiMe mojokeHHs KOTOPOro
[PEJICTAB/EHE] B IPHITOMKEHHH.

B pesynbrate cpaBHHTENBHOrO aHanM3a JAHHBIX [0 MCIEITAHHAM OBLIH

MOTy4eHBl TEMIOPHINICCKHe XapaKTePUCTHKH Marephana oOIMUOBKHM M3 JIH-

Beero nucros 33. JIucr Ne 18,



croe I'BJI: nnotHocTs, BA&XKHOCTh, CTENEHb HYEPHOTHI, KOIDPHUHEHT TEMNIo-
NPOBOAHOCTH H KO3(DDHIMEHT TENIOEMKOCTH, - MPH HOPMAlbHBIX YCIOBHAX, &
TAKXKE NMPH BO3NEHCTBUH TEMIIEPATYPHOTO PeXKHMa.

s atoro Ha DBM 6B110 NMOCTPOEHO HECKONBKO MOJeNeH MCNbITAHHBIX

paHee KOHCTPYKIIMH ¥ MpoBejieH pAll TEIUIOTEXHHYECKHX PaCcygroB C MCIIONb30-

BaHMeM nonobpaHHbix cBoicTB MaTepuana auctoB [BJL C n ibHbIE pac-
YeTEl MPOBOAMIIMCH [0 JIOCTHXKEHMS CPEIHEro pacxoIofiid Moy pe3yibTa-

TaMH pacHeToB M HcnbiTaHMi He Gonee 20 %.

HBIX KOHCTPYKIIHi ¢ orHe-

3AIMTON M3 JHCTQE ) \ TONIIKH OOIHIIOBKH U NpH-

{HYECKHE pacyeThl JaHHBIX KOHCTPYK-
0 pexcuMa "CTaHIApTHOTO Ioxapa" u ¢
3a npenen OryecTou KOHCTPYKLHH MpHHUMAanock BpeMA Harpesa-
HH#A, M0 HCTEYEHHH Cpe/iHAs TEeMIEpaTypa CTajlbHOH KOHCTPYKUIHH
JAOCTHTAlla KpUTH enuuHel. Kpuruyeckas temmneparypa t,, NpHHHMA-
nack i 3Ha . 450, 500 (mo I'OCT P 53295-2009 ¢ usm. Ne 1), 550 u 600
b 4
pacueroB ObUT TMOJTyYeH pall 3HAYEHHH NPeIeOB OrHECTOM-
KIHH NpH pa3Nuy4HBIX KPHTHYECKHX TemnepaTypax ty,. Bee atu
H CBEJIeHR! B TaO/IMIIL] IPENENOB OrHECTORKOCTH KOHCTPYKIHH 11
4-X 3HaYEeHHH KPUTHYECKHX TEMIIEpaTyp, MO KOTOPBIM GBLIM MOCTPOEHBI HOMO-
rpaMMbl OTHECTOHKOCTH CTAJMLHBIX KOHCTPYKUHH C OTHE3alMTOH M3 JIMCTOB

I'BJI cm. puc. 5-8.

Beero muctos 33. JIuer No 19,



3.4. Hcnoas3oBanne HOMOTpaMM

HomorpamMmsl OrHeCTOHKOCTH CTANbHBIX KOHCTPYKIMI C OrHe3aulMTol U3
aucroB I'BJI npepnasHaweHs! 1ns onpefeneHus [pelesioB OrHECTOHKOCTH
CTalbHBIX KOHCTPYKUMA NPH KPHTHYECKHX TEMIepaTypax CTalu: t,, = 450, 500,

550 u 600 °C, cM. puc. 5-8 cooTBeTCTBEHHO.

Taina, MM" - "Bpems, mun", rue "Bpems" - Bpema nocTiHiReE pejiena Orue-

CTOHKOCTH KoHCTpykuuH. Kaxnas Touka HoMorpaMMidieo BYET Mpefery

HOW MeTaia ¥ TONIMHONW OGNMIIOBKH M3 JIHCEOR DYKH HOMOTpaMMBl,
COOTBETCTBYIOIIHE KOHCTD IHHOA 00NHIIOBKH H3

nuctoB I'BJI, coenuue B obo3HayeHsl B JlereHue B

NpeaBapHTENLHO PO NEANE KHH pacyeT mo M. 2 A1 OnpejieleHus
KpHTHYECKOH Temmepa 4 McceayeMol KOHCTPYKIIHH H NPHHATE Omu-
KaHllee 3HaYeHHE R/ICHHOIO BHIIE pAja, 1Mo NpPHHATH HOPMATHB-

HOE 3HAYEHHE t,p. [1 €T ONPEIENTHTE NPHBEACHHYIO TOMIIHHY METaa

KOHCTPYKIIHMH 10 (5).

Beero mucros 33. Jlncr Ne 20,



BpemA OOCTHKEHMA KDMTHYECKOR TEMNEPATYPbI teps MMH

240 T- : =i e

2304

2 3 4 5 5] 7 8 g 10 11 12
MNpueegeHHan TONWWHA METaANMa, MM

OnWvHa orHe3allWMTHOA obnuuoakm 3 nuctos MBN:

12,5 Mm —#—25 MM —8—37,5 MM —— 45 um

Puc. 5. OrHecToRKOCTE CTaNbHLIX KOHCTPYKLMA C orHesawuTHoM oBnuuoBKoi
w3 nuctos MBI npu t,= 450 °C.

Beero nacrop 33, Jlmer Ne 21,



Bpems QOCTHKEHWA KPUTHYECKOH TEMNBPaTYPELI b, MUH

& orHesalwwTHoi oGnuLosku w3 nuctoe MBI

Puc. B. OrHecToRKOCTE CTaNLHBIX KOHCTPYKUMA ¢ OrHE3aWMTHON 0BNMUOBKO#H
wa nuctos MBI npw t,= 500 °C

Beero aucros 33. JIner No 22,



Bpema 0oCTHMEHWA KPUTHYECKOR Temnepatypei &, MuH

] - 3
L i Ll o

2 3 4 5 6 7 8
MNpueegexnan ToNWMHa MeTanna, MM

LjMHa orHesawmTHoW obnuyoekk 13 nuctos MBN:

Puc. 8. OrHecToRKoCTb CTaMbHLIX KOHCTPYKLMIA C OrHe3aLUTHOA 0BNULOBKaH
u3 nucros BN npu t,= 550 °C

Beero mactos 33. JIner Ne 23,



Bpems [OCTINEHUA KPHTUNECKOR TEMNEPaTYPBI by, MHH

8 83 88 3 88

=b
o o

3 4 5 8 7 8 8 10 11 12
MpuBegenHas TONWMHE METANNE, MM

LWMHa orHesawuTHoW oGnuuosxu K3 nkuctoe MBIT:

Puc. 8. OrHEeCTORKOCTb CTaNbHbIX KOHCTPYKLMIA € OrHe3aLUMTHOR OBNMUOBKOH
n3 nuctoe MBI npu t,= 600 °C.

Beero mucron 33, Jlner Ne 24.



Onpenenus kpuTHYECKyIO TeMNepaTypy U BhIGPaB COOTBETCTBYIOIIYIO e
HOMOTpaMMy, Ha TOjI€¢ HOMOIpaMMhl HAXOAHTCH rpadMK, COOTBETCTBYHOLIMI
3aaHHOH TommMHe obmmioskd w3 muctoB I'BJI, em. nerenmy, Bribpanmbrit
rpaguk sBusercs (yHKIHeldl 3aBHCHMOCTH BPEMEHH MpeieNla OrHEeCTOHKOCTH

KOHCTPYKIHH OT [[PHBE,[[EHHGFI TOINMIMHEI METANTA ¥ HCITON TCA OnA oIpe-

JieNleHNs Npefieia OTHECTOHKOCTH CTANBHON KOHCTPYKIMY THOH 00-

NMHIOBKOH M3 nucToBR ['BJI BEIMONHEHHOH MO CTAIBHOM H3 TOHKOIH-
CTOBBIX OLMHKOBaHHAIX TIpoduIIei.

AHalorHuHeIM 06pasoM HaHHBIE HOMOIPAMM MCIIONB30BATLCA
Ans pemieHHs oOpaTHBIX 3af1a4y: MOHCKA MMHH ToniuuHel auctos I'BJI,
s obecriedyeHHs 3allaHH ej1a orte [MOMCKa MHHHMAITBHOMH
NpHBENEHHON TOMIIH OHC ofecrieueHns 3a1aHHOIO

Mpejiena OrHecToHK .

S
§
o’

Beero maeror 33, JTuer Ne 25.



4. IIpamep pacuera mpejesia OrHECTOMKOCTH CTAJBLHONH KOJOHHBI C
OrHe3anHTHOM obnuuoBKoi U3 aucros 'BJI

Hexoouwie oannsie.
Mana cranmenHas KoNOHHAE, BBIMONHEeHHAs M3 asyTaspa Ne 20 mo I'OCT

8239-89, nnunoit 3,0 M, ¢ LIADHUPHEIM ONHPAHMEM [0 KOH arpyxeHHo#H

HEHTPaNbHO MpHIokeHHOH Harpyskod N,=40 1. Kononna e3allnTy

13 muctos ['BJI ronmuno# 25 mm. Onpenenuts npeaen OCTH KOJIOH-
HBI IIPH YCI0BHH 4-X cTopoHHero oborpesa.
Pacuem:
1. Cornacuo n. 2.2. BL[YHCIAEM KPHTHY epaTypy:
ITo dhopmynam (1)

HOIIHX MapaMeTpax:

Bl ¥; H Y. IIPH clemy-

F= crpagoy CTPYKTOPA;
R'= CT OCT 380-71;

M

lp=300 cMm - gna cn HOTO ONHpaHHs 0DeHx KOHIIOB;
Jmin = 1840 c™* - B
Y. = 0,53
¥e= 0,09,
Jna n 1b

HHA TEMIT

aBOYHHKA KOHCTPYKTOPA.

09((PUIHEHTOB ¥, H Y, 10 Tabmuue 1 HAXOAUM 3HAYE-

MEHBIIYI0 IPHHUMAEM 33 KPHTHYECKYIO TEMIIepaTypy:

CTpyK OMETPHYECKHe pa3Mephl H ILIONalb CEYEHHA KONOHHBI DepyTes H3
I'OCT 8239-89 mns msyraspa Ne 20.

IT = 789,6 MM - 11 cityyas 4-X CTOPOHHEro 060rpeBa KOIOHHEL;

F = 2680 mm’.

Onp = 3,4/4,5 MM (0Borpes no kouTypy/KopoGuaroe cedenne).

Beero mucror 33. Jlucr No 26.



3. OnpesienyB KPHTHYECKYIO TeMIepaTypy KOHCTPYKIHH t, = 519 °C Bhi-
Oupaem HOMOrpamMmsl ¢ GmmKalIIUMK 3HAYSHUIAMH ty, = 500 °C u t,, = 550 °C.
st 3anannoit Tommuse: mictoB I'BJI 8, = 25 MM (cM. nerenmy) u a4 Haiiges-
HOH NMPHBE/ICHHOR TONIMHBI METaIA J,, = 3,4 (4,5) MM HAXO/IMM /IBa 3HAYEHHS

Mpejiea OrHECTOMKOCTH KOHCTPYKIHH ITPH tp = 500 °C u t, =

1= 92 MuH, 1,= 97 MHH.
HnATepnonupys JaHHLIH OTPE30K M0Ty4aeM 3Haye a OrHEeCTOH-
KOCTH MpH tg, = 519 °C:

7= 94 MuH.

[Ipunosicenue A:

ITpunoxenne A jalilI0TEXHHYECKOr0 pacyeTa

A.A. Kocaves

A.B. ITexomuxos

_f" A\
3aMecTHTENb Hay / )
KaHAMJaT Te ; ,%/,
Hauanbiu L@i e

B.B. ITagnos

Beero nwctos 33, JTucer Ne 27.



ITPHJIOXKEHUE A

XHUYECKOI'O
VKIMHA C OTHE3ALLIUTOM

.
~z§§
S

Beero mucros 33, Jlwer Ne 28.



[TPUITOXXEHUE A

1. Pacuer mpoM3BOAMTCA NPH YCIOBHH W3MEHEHHMA TeMIEpaTryphl Harpe-
BAOILIEH Cpejsl BO BpeMeHW 1o KpusoH “cramjapraoro noxapa” (I'OCT

30247.0-94), ypaBHeHHe KOTOPO#t HMEET BHI:

t,. =3451g(0133r +1) +1, (12)
rue:

ls+ - TEMIIEpATYpa Harpesaiolel cpeasl,
T - BpeMs B CEKyH/L

f, - HAYAILHAS TE

% : KIIMH C TEMNEPaTYpPOH fy BRIMHCIA-

eTca no (Gopmye:

C TEMIIEpaTyp

a=29+577s,, (13)

i (O as CTENEHb YePHOTEI CHCTEMAI: “HAarpesalollas cpela
np P Ip

- o CTPYKLIHH

(14)

rae s - cTeneHsb YepHOTE OTHEBOH KaMepsbl ne4n. s = (,85;

§g - CTENEHb YepHOTH 000rpeBaeMoH MOBEPXHOCTH KOHCTPYKLHH.

3. Pacyer Temmeparyphl METAUTMYECKOIO CTEPHHA KOHCTPYKLUHH ITpOH3-

BOOWTCH ¢ moMoIinsio IBM.

Beero nuctor 33, JIner Ne 29,



IMPAJIOXEHHE A

Ilporpamma ans pacyera COCTaBIseTCHs 10 AIrOpUTMY, KOTOPBIA npen-
crapiseT coboif paa hopMy, nonydyeHHbIX Ha OCHOBE pellieHHA KpaeBo#H 3a1a4uu
TEILTONPOBOJAHOCTH METOHOM 3IeMeHTapHbIX OanaHcoB (KOHEeYHO-pPA3HOCTHBIH

METOJI pellleHus YpaBHeHHs TeruonpoeoaHoctd Dypee np e H BHYT-

PEHHEH HEMHEHHOCTH M HAMYUM OTPHUATENIBHEIX HCTO rJia: Mcnape-

HHe BOJBI B 0DIMIOBKe U Harpes Metauia crepixnd). Lo

MepaTypa CTEPHHA BBIUMCIAETCH MOCIEI0BaTENbH
JIBI BpeMeHH - AT JI0 331aHHOI0 KPHTHYECKOrO 3 ;
4. HavaneHeie y CYeT A CleayIOWHMH:
Hauanenas te BO BC q 0 CEYEeHHIO KOHCTPYKLHH 10
noxapa W Temrepa m§ BHE 30HBI MMOXKapa OJHWHAKOBA M

pMynaM Tem-

YeTHBIE HHTEPBA-

paBHa f, = 293

5. Bennuuna Bajla BpeMeHu - AT (war nporpamMmsi)
BEIOMpAEeTCHA TakKoi, 4T Jl0e 4YHCII0 pa3 yKjaIblBalachk B HHTEpBane
MAIIHHHOM 3arMcy pesyn B pacueta. [Ipu sToM BhIDpaHHas BejqHuMHA AT

HE JIO/IAHA MTPeBHII , KoTOpoe BelgHcngeTcs no gopmyne (17).

S MAINIHHHOTO PACYeTd HEe3alIMIIEHHLIX METALTHYECKHX
Ruﬂto ercs (popmyna, UMeroLias BUA
Ar

o : }rﬂ"'l'ﬁlﬂﬂ (Cm + D‘HIWJ‘.I

6. Hea EHHbIE METAIIHYECKHE KOHCTPYKIIHH
P
t

(b, —15)+1, (15)

T€ {om ar - TEMIIEPATYpPA CTEPHHA Yepe3 pﬂC‘IETH&Iﬁ HHTEpBall BpEMCHH-

Az, °K;

Beero macton 33. Jlmct Ne 30.



ITPUIIOXKEHHE A

f.m - TEMIIEPATYPA CTEPIKHS B JaHHBIH MOMEHT BpeMeHH - T, °K;

1, .- TEMIIepaTypa HarpeBalollel cpelibl B JaHHBIA MOMEHT BpeMeHH-T, “K;

o - Koo QUIHEHT Nepeayy TEIa OT HarpeBaroLieH OBEPXHO-
CTH KOHCTPYKuHH, B1/(M° rpan);

Cem - Ha4aNbHBIH KO9QOHUKEHT TEIIOEMKOCTH
Dy, - kO3 QHLUHEHT H3MEHEHHA TEIUIOEMKO
Jox/(xr rpa’);

Yem = YOCNBHBIH Bec

[pH Harpe.e,

na, Krim';

8, - IpHBEACHH HH@MeET

)

F
o= (16)

YEHMA CTEPHHI, M.

i MHTEpBall BPEMEHH - ATy, BblUMCHAETCH

(17)

CHME/IEHO BO3MOMHEIE 3HAYCHHA B pacyeTe.

IHH C OTHE3AATHBIMH ODIHIIOBKAMHE
Jns nnockHX KOHCTPYKUMHE C OQHOMEPHBIM MOTOKOM TEIIa 10 TOJIIHHE

AITOPHTM MALIMHHOTO pacdeTa COCTAaBJAETCH Ha OCHOBAHWHM CXeMbl, H300pa-
HeHHOH Ha puc. 13. OrnesammTHas 061UII0BKA TONKHO#M Oy pasbuBaeTcs Ha n-

oe 4HCNo cnoes Ax.

Beero macTos 33, JTuct Ne 31.



[TPHITOXEHHE A

0.1....n=1,0.0+1,...011

i

MaoeansHan TeNNOWIONALWA

Puc. 13. Cxema Kk pa porpeEa cTankHoW NNacTWHE ¢ orHesawuTHoOR obGnuuoe-

Ko#.
9. Temgepa CTANLHON NMNACTHHE - fy 4p UEPE3 PACUETHBIH HHTEp-
BaJ BpeM qyucngerca no hopMmynam:

- P a Ha o0orpeBaeMoi TIOBEPXHOCTH OBITHIIOBKH:!
Q

- TeMIeparypa BO BHYTPEHHHX CIIOAX 00JIHMIIOBKH:

[A (e, —1,)+ ﬂ,SBG e 1+ )+ alt, -1, }m:]
70 (C+ D, )

+ly =ty (18)

Beero nueron 33, Jluer Ne 332,



[TPUITOXEHHME A

‘| 2 2
e Al , -2, + by )+0,5B(2, - 202 +12, )]+ Lt (19)
rolx?(C+ D)

- TEeMIIepaTypa Ha CTANLHOH IJIaCTHHE:

: 2at{alr, -1, )+05B(2 -2, )] 4 & (20)

" Ml Ax{C+ D1 )+ 27 8,0 (Cou + Dot

rae 4 - HaYanEHEIH ogifoctn obnuioeku, BT/(M

OBOWHOCTH 0DNMHUOBKH NpH Harpe-

Hunémcm obnunosku, Jlx/(kr rpan);
0 0eMKOCTH OBIHMIOBKH TIpH Harpese,

parypa.

Haf BecoBadA BIaXHOCTb 0OMHIIOBKH, %0;

enioTa napoobpazosanus Bogsl, r=2260-10° Jx/kr.

Beero mueros 33, JTuer Na 33,
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MpuBefeHHan ToMLUHA MeTanna, MM
o ~J

n

TonwwHa orHesawmTHon obnuuoBku us nucto MBI B 3aBucMMOCTH OT
npenena orHecToMkocTyU U NpUBEaeHHON TONWWHLI MeTanna

Mpenen orHecToOMKOCTU, MUH.
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