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BBEJAEHHE

Pabota BrinonHeHa Ha ocHoBaHuK porosopa Ne 6833/H-3.2 ot 08.11.2011
r., 3akasunk: OO0 “KHAY® IT'MIIC HOBOMOCKOBCK”. 301661, Tynsckas

obnacts, r. HoBoMockoBek, yi. 'paknanckas, 14.

BHBIX NOKY-

B paGote ucmons30BaHEI TONOMKEHUS CIELYIOLIN
MEHTOB:
- 'OCT 30247.0-94 "KoHcTpyKIHH cmuu% IIbl UCIIBITAHHS

Ha orHecToiikocTs. ObdKe TpeboBanus";

- TOCT P 53295-2008w'CpesicTBa OrH TLHBIX KOHCTPYKIHiL.

it appexTHEHOCTH",

: €Ha CIeJYIOIad TeXHHYCCKAA

il pernaMeHT KapKacHoi orHesallMTHOH OOJHIOBKH

@-Daitepbopa Tonumuoi 32,5 mm. KC 12.01/20127;

HOJIOrHYECKHH perjnaMeHT KapKacHoil orsesallMTHOH oOIMIIOBKH
konoHH #3 miut KHAY ®-@aiiepbopa Tonmmsoi 45 mm. KC 13.01/2012™;
- “TexHONOrHYeCKHi periaMeHT KapKacHO# orHe3amiHTHOH O0NIHIIOBKH

kononH n3 naut KHAY®-®aiiepbopa tonuunoit 52,5 mm. KC 19.07/20117;
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- TY 5742-006-01250242-2009 “Ilnutel  Heropioune KHAV®-
Oaiiepbopn”;
- TY 1121-012-04001508-2011 “KHAY®-npodmnu cransHbie, OMHHKO-

BaHHBIE, TOHKOCTEHHBIE .

B peaynbraTte nposeneHHoil Ha HenbiTaTensHONH Haze ITh PI'BY
BHHUHIIO MYC Poccuut cepHi 3KCHEPHMEHTANBHBIX HC HH 1o ompe-
JleleHHIo orsesamuTHoi a¢dexTnsHoCTH 00IHIIOBO BIX M3 IUIAT
KHAY®-Daiiepbopp, paznuyHOi TOMIMHEL, CMO X N0 [AOMOJIHH-
TENBHOMY CTAJIBHOMY KapKacy M3 TOHKOJIHCTOB aHHBIX TTpoQHIei,

NOMYy4YCHEl pacHeTHRIC TCMJLEE MaTepHaloB, Ha OC-

KOHCTPYKIIMI ¢ TaHH

T KHAYO-Dait

CTOBAIX OIIMHKOB

&’

ONTHAEMBIX TI0 CTANTBHOMY KapKacy M3 TOHKOIH-
¢buneit, a Taxoke perieHHe o0paTHEIX 3a1ad.

Beero nucror 39. Jluct No 4,



1 Obmue noytoeHun

1.1 Pacuer npejenos OrHecTOHKOCTH CTaIBHBIX KOHCTPYKUHHA I[IpPOH3BO-
JUTCA MO NPH3HAKY MOTEpPH HecylleH crnocoDHOCTH B HArPETOM COCTOAHHMH - R
(no knaccudurauun ['OCT 30247.0-94).

1.2 C}"I[IHBGTB METOOA 3AKIMTKOHACTCA B ONIpEICNEHHH Kp CKOH TemIe-

paTyphl CTanH HCclelyeMol KOHCTPYKIIHH, B pe3ylbTare Ko naer ee

npenes OrHECTOMKOCTH — cmamuyeckuli pacyem W onp BPEMEHH OT

[~

HAYana TelIoBOro BO3AeiCTBHS 10 AOCTHKEHUS Kp eMIlepaTyphl —
MenIoMexHUNECKULl pacyem.
1.3 Crarudecknil pacHeT KOHCTPYKIIHH Tigph3 cs 1o dopMynam m. 2

HACTOSLIEH HHCTPYKLIMH.

1.4 Tennorexn C ITOMOIIBI0 HOMOIPaMM
OrHecTOHKOCTH CT 3 THOH ODJHIIOBKOI, BEINOJ-

HEeHHOI U3 NIHT acTosuleil HHCTpYKUHH.

HBIX KOHCTPYKIHil HAcTyllaeT B pesyabTare

[Iporpeea HX ceHUcH bHBIX €ro 4acTeil 1o KPHTH‘IECKDE TEMIIEpaTy-

aTypa CTalBHBEIX KOHCTPYKIMH, HAXOAAIMXCH 1OJ
paccYMTHIBAETCA B 3aBHCHMOCTH OT BHIA KOHCTPYKIIHH,

CXEMEI €C y MAPKH METaJLIA H BETHYHHBI HATPY3KH.
AJbHO-HATPYAREHHBIC CTEPHHH

[Tpejien orHecTOHKOCTH IeHTPanbHO-HATPY/KEHHBIX CTepiKHel HacTynaer B

pe3yabTaTe Mporpesa uX ceYeHHs 10 KPHTHYECKOH TeMIepartyphl.
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KpuTuyeckas TemmepaTtypa IeHTPalbHO-CHKAThIX CTepiKHel onpenensercs

Kak HaMMEeHbIAs BEIMHHHA W3 JIBYX HalJleHHBIX o Tabmuie | sHaueHuii B 3a-
BHCHMOCTH OT KO3()DHIIHEHTOR Y, H Y.

Tabnuua 1

3HaqeHua KoathPULUMEHTOB Yr U Ye, YYUTHIBAIOLMX UIMEHEHMA

B 3aBUCUMOCTK OT TeMNERaTYPBL

Temnepartypa & °C ¥

20
100
150
200
250
300

(1)

(2)

BHAS HArpy3Ka, Kr;
ajlb TIONIEPEUHOr0 CeUeHNs CTEPKHS, CM ;

ANbHOE HOPMaTHBHOE COMPOTHRIIEHHE METaLIA, Kr/em?;
E, - HaYanbHBIH MOJIYJIb YIPYTOCTH METAILIA, Kr/em?,

s craneit - E,= 2100000 kr/em?:

Iy - pacHeTHas ANUHA CTEPHKHHA, CM;

s -
Jsin = HAUMEHBIIHH MOMEHT HHEPIMHM CeUeHHUA CTEPIKHN, CM .
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Pacuernas nnuHa - [; cTepkHA NIPHHAMAETCSA PABHOI:
- lIapHHPHOE OMHpaHUe IO KOHUaM - [;

rie / - AIUHA CTepPIKHS, CM;

- 3auleMyIeHHe 1Mo KoHuam - 0,5/

- OJIMH KOHeI[ 3alllemieH Apyroi ceobonen - 2 [;

- OJMH KOHel| 3allleMIIeH, Ipyroil IAPHHPHO ONEpT -

Kputnueckas Temnepatypa LeHTPalbHO-PacTIH eil ompene-

asercs 1no tabnuue | B 3aBHCHMOCTH OT Koapdui [YHCIIEHHOTO 110

dopmyne (1).
2.3 Marubaemsle u HHO- € CTepPIKHH
[Tpepnen oruec H3rubda elleHTPeHHO-HArpyKeHHBIX

MEMEHTOB H s Temmepartypsl ux nHanbosnee

HEHPH}KEHHﬂﬁ I H b El.

fipokatHeIX npodmieii, Te Typa HauboJiee HaNpsHKeHHOH rpaHy MpHHUMA-

eTcH ]JELBHIDﬁ TEMIIE {}TBETCTB}"I-GI[IEﬁ MOJIKH (C’I’EHKH) MonepeyHoro
CCHCHHA,
KpH‘I‘H‘i TeMIieparypa H3rubaeMeiX 3/EMEHTOB onpenendaeTcd 1o

tabnuue | @3 CTH 0T K03 pULHEHTa Y, BEIYHCIAEMOTO 1o (hopmyJie:

Q

rie:
M, - MakcuMansHelil H3rHOArOIIHI MOMEHT OT JeHCTBHA HOPMAaTHBHLIX Ha-
FPY30K, KT CM.

3
W - MOMEHT COIIPOTHBICHHA CCHUEHHA, CM .
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KPHTHHECKEIE TEMIIEPATYPa BHELUEHTPEHHO-CHKATHIX CTEP}KHEFI onpencis-

€TCA KaK HaHMECHBIIAA BETHYHHA H3 IBYX HalIeHHBIX 10 Tabnuie | snauenuii B

q (4)
s M.,

Koadduuuent y. Haxoautces no dopmyne (2).
KpuTHueckas TeMIepaTypa BHeleHTpeHH X cTepikHell onpe-
nensiercd no Tabmuie 1 B 3 ¥y, BBIMHCIIAEMOTO IO

3aBHCHMOCTH OT KOa(pHIIHEeHTOB ¥, H ¥..

Koadduumenr y, Beiuncngercs no Gopmyne:

Nﬂ[ﬁ IJ
_+_....
R'\W F

€ - SKCHCHTPHCHTET NPHIIOMKEHHA HGPMETHBHGﬁ dar

e

roe:

HMOCTH OT KO
bopmyre (4). Q
2.4 Qepmbi
[Tpenen g G M (pepM HacTymaer B pesyisTare

NOTEPH HECYILIEH € DHOC cnaboro, ¢ TOYKH IpEHHA OTHECTOMH-

KOCTH 3JICMEHTA.

st BLIABICHUS T 3 Ta OIPEIEIsIOTCH Tpe/ielhl OrHECTOHKO-
CTH BCeX HarpyaeHHbIX C ACKOCOB ¥ noscoB (epmel. Kputinyeckas Tem-
nepaTypa 3THX 3J1eM JUTCS B COOTBETCTBHH ¢ .. 2.1+2.3.

3
S
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3 Homorpammbl  OrHecTOHKOCTH  CTAJBHBIX KOHCTPYKIMH ¢
OrHE3AINHTHLIMH ODJIHUOBKAMH, BhINOJAHeHHBIMH H3 miant KHAY ®-
Majiepfopnt N0 CTAJABHOMY  KapKacy H3  TOHKOJIHCTOBLIX
OIHHKOBAHHBIX npoduiei

3.1 PeayaibTaThl IKCHEPHMEHTAILHBIX HCCIE10BAHMI

Jns moctpoenus Homorpamm ObLTH 0006IIEHE pesyn BbIX HC-
H H3 IIOHT
1109, 11110,

11111, 11112 or 17.11.2011 r. m NeNe 11292, 112 , 11295, 11296,

IBITAHHH CTAJIBHBIX KOHCTPYKUMH C OTHe3aluTHOMN

PHYECKHX Pa3MepoB, YCIO MOBEIEHHS KOHCTPYK-
IHH BO BpeMs HCIBITaH KpHBbIE Iporpesa B pai-

TEMIEPaTypPHOTO PexHMa

TBHH CO CIEIYHIIHMH HODMAaTHB-
HEIMH OOKYMECHTA

e ['OCT 302

HHA HA OTHEC

MK CTpoMTeNbHBIEe. MeTo/bl HenbiTa-
mue TpeboBanna";
o [OCT P 53295- 'CpesicTBa OTHE3ANIATHl 1A CTANBHLIX KOHCT-

DoBanuA. MeTon onpeneneHus OrHe3alHTHOM

THBEIX 00pa3sios, HA KOTOPEIX MPOM3BOAMICT MOHTAX Or-
OBKH, HMCIOJB30BANNCE CTAILHbIE KOJIOHHE! JBYTABPOro ce-
ero copraMenTa:
Bpel Ne 20 1 Ne 2061 mo ['OCT 8339-89 u ACHM 20-93 cootBer-
CTBEHHO, C IPHBEAEHHOH ToNUAHONH MeTamna 3,4 MM, Oe3 yuera o0/HIIOBKH KO-
pobuartoro ceyeHus;

- geytasp Ne 30b2 no ACHUM 20-93 ¢ npusBeneHHOH TOMNMHON MeTaina

3,9 MM, Be3 yueta 0OMHIIOBKH KOpoG4YaToro cedeHus;

Beero mectos 39. JIner Ne 9.



- aytasp Ne 40b2 no ACUM 20-93 ¢ npuseneHsoil ToNmMHONK MeTanna
5,3 MM, 6e3 yuera 0ONHIIOBKH KOPOOYATOr0 CeYeHu;
- aeytasp Ne 40K2 mo ACYUM 20-93 ¢ npuBeieHHOH TOMIMHON MeTaIa

9,2 MM, 6e3 ygeTa 06NHIIOBKH KOPOGYATOro CeYeHU;

Texnomorust Montaxa nnut KHAV®-Qaitepbopn 651 OM aHarno-
c

THYHA JIIsl BCeX ONBITHBIX 00pa3loB, U OCYLIECTRIAIACH B
DOBaHMAMH TEXHONOTHYECKHX pPeriaaMeHTOB, YKA3aHHEIX eHHH K Ha-
CTOAMIEH HHCTPYKIHH.

Konctpykuun o6MMIIOBOK ONMBITHRIX 00pa3yos nsnan coboil of-

3z naur KHAV®-

¢ Tpe-

HO, JIBYX H  Tpexcioiinble oOIIMBKH, Bbl

Daitepbopa pasnuunHoil TO JTHHTEIbHOMY KapKacy

60/27 TY 1121-012-

KapKacy HCIONbL30B pesatolie wypynsl 3,5%25 unu 3,5%35 mm (B

JaBHCHMOCTH OT ILUIAT), ycTaHaBlnHBaeMble ¢ maroM He Oonee 150 mm.
[TnuTe! BTOpOT unucek K npogmnam [T 60/27 vepes nuuTel Nepsoro
CHIOA MPH oHapesaux mypynos 3,5%35 wim 3,5%45 MM (B 3aBH-
CHMOCTH 0Y TO] Bl TUIAT), YCTAHABJIHBAEMBIX C aHAJIOrHYHLIM waromM. [Tm-
gost kpenuauck k npodunsam [T 60/27 wepes nuUTEL NepBOTO |
YIpH [MOMOINM caMoHape3alonuX Wypymnos 3,5%55 unn 3,5%65 MM
(B 3aBMCHMOCTH OT TOJIIHHEI NJMT), YCTAHABIMBAEMBIX C YKA3aHHBLIM BEIIIIE

[ATOM.
[Tocne cGopku mnaHeneid, Ha yriax oONHIOBKH ombITHOrO oOpasiua

Kpenuucs yraozamuTHE npodmns ITY 31/31 TV 1121-012-04001508-2011. B
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COOTBETCTBMH C TEXHOJOrHeH MOHTaxa, NPoHIb BAABIMBAICS B Npe/IBapH-
TeJILHO HAHECEHHYH0 Ha YroJl 1INAaKIeBOYHYIO CMech H BbIPABHHBAJICH 110 Bep-
THKanu. [Tocae aToro HaHocuncs QUHMITHBIN COM IIMAKIIEBKH.

ITpn monTaxe 0OAUIOBKH Ha ombITHOM obpasle /A 3alelKH CTHIKOB, a
TaKkKe UIS KPEIUIeHHs YITI03alMTHOro npodHis HCMOoNb30Banach NakIeBoy-

nasg cmece Knauf Fireboard-Spachtel wimu KHAY®-VYaudno KM I'o-

PH30HTANBHBIX CTRHIKOB 0DJIHIIOBOK HCMONB30BANACE apMK eHTa, rocne
4Yero Ha HHX HaHOCHJIACH LITIAKIEBOYHAS CMECh.
KoneTpykTHBHBIE CXeMBI 00JMIIOBOK OMBITHE B CTAJIbHEIX KO-

JIOHH mpejcTaBieHsl Ha puc. 1-7.
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Puc. 2. KoHCTpyKTWBHER cxema ogHocnoiHoi obnuuoskw nnutamu KHAY®-danepbopa Ton-
LMHoR 20 mm.
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Puc. 3. KoHCTpYKTMEHER cxema gByxcnoiHod obnuuoeku nnuramu KHAY®-daikepbopa Ton-
WwuHoR 12,5 mm (12,5+12,5=25 MM).
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Puc. 4. KoHcTpyxTuBHas cxema gsyxcnoiHoh oBnuyoekn nnutamu KHAY®-dajepbopn Ton-
wwmHon 12,5 1 20 Mm (12,5+20=32,5 mm).
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Puc. 5. KoHcTpyxTueHas cxema asyxcnofHoi obnwuoexn nnwtamw KHAY®-Gakepbopn Ton-
WuHoW 20 MM (20+20=40 Mm).

Beero nucros 39. JTucr Ne 16.



[ opHIoHTaNkHLIA paspes

[Mpeeine FrADSaiHTHA - — Libypyn Anaiai 45 wis e o
My 3ate Emmmu:: Ulypym annrod 55w Ml KHAY®-Gafepbopn 12,5 wi
Fl — Illygym anvetod 35 s — [inwra KHAYS-Badepiops 20 un
™ 1= = - 1 ﬂ__ — i
: R e o [ i P L e o i ua";igﬂn ol od e : o i
ade [ee O 80 0 Poie Soleifo s 2ol ol va Lo Iu:_-'“-l 4
CH e i T ey T8 o =l
o % a a (-] & (-] o -] & o o ol o ﬁ:
ol al% 7 12 o 28 plifalig] fo s Y0l g B Daaq Pl |
| |
o | & |
& ¥ - a8 (
ala]2% l L
2 o
o
ﬁﬁ i o S
Baun A pennsien — TS
KHAYS-npoduna M BWET | olo | e
¥ Imnomee L A
_nu
a8 a
ol @ a
15 o o o
ale w
= uun o & !E i
ua‘i' Du a L=} =1 n :.'
s o o 5
o el | a8
L o aln
o0 2 la
afj @ -] - o
a 8 o (<] <] =]
ale | = * olad o |
elale g & a |
o
o
I3 o n':l £ ﬂu a e
ola |0 o lad o
ol ajo 2 s a
KHAYS -apodum. o 2 =61 } =
i erzr L |
iy B ] ) 3 © B el pe
o -] L] ]
a el ore-%o : 2 ‘; a'g |:|:b ap? |g ﬂu ) ?
o ey ﬂnn 8 & s @ “,‘D ofl g olgq e - F0H |
fa [er o =Y I. 0
P opgan =1 [ é__u& a 26 e
45
=30 ]

AR & b,
0 b = b2 )
t THKENEHBIA pA30E3 +

- MHAYS-mpodgsans M &052T

mé Banee 150 mw

AT

Liar
KBTS+ LIYENCE

Puc. 6. KOHCTPYKTHEHARA cxema TpexcnofHod obnuuoekk noutamu KHAY®-OaiepBops Tonwm-
Hoit 12,5 u 20 mm (2x12 5+20=45 mm).
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Mpodune yIRcIALRTHEE —
Y 31731 € necanaywam
wnanusaH#eH

Jamau AN KPENREHAR

[Op¥20HTaNEHLIA paspes
pet— "!'P'.I"" Amasod S5 — Crankias mansas
— Wypiyn Amesoi 85 B

KHAYD-npockwns N7 80T
& KANOHHE

HHYS-npatians

nin suzy

Puc. 7. KoHcTpykTwBHaA cxema TpexcnowHol oBnuuocexm nnutamu KHAY G-dahepbopn Tonwwm-

Lilar

RHEIEHNA LY ROE

kanoene b Ganee 1000

e Banes 150 wi

_—

7
//% I

KHAY®-npadmms 11 8027

HOW 12,5 » 20 mm (12.5+2%20=52,5 mm).

Beero muctos 39, JIner No 18.
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Hns noctpoenus HoMorpamMm ObUIM HCIOJIB30BaHEl TEMIIEPATYPHBIE KPH-
Bble Tporpeea KonouH, obaunosanubix nimtamun KHAY®-Daitepbopa, ¢ napa-

MEeTpaMH, ITpeJcTaBleHHbIMH B Tabnuie 2.

[Tapamerpsl 00MHIOBKH CTAILHLIX KOJIOHH

Tabnuna 2

No No npodmna, [IpnBeaennas Tonumaa
yifi] TocT TOJIIHHA METANTa, MM | OTHE3AIIHTEI,
(oborpes 1o xkoHTypy/ MM
xopofuaToe cedeHue)
1* Ne 20 3.4/45 12,5 50
'OCT 8239-89
28 Ne 20 78
'OCT 8239-89
3 No 20B1 114
ACYM 20-93
4% Ne 20 140
['OCT 8239-89
5 ] 171
ACHM 20-
6* o 3 Gonee 180
I'oCcT & > (cp. TeMneparypa uepes
180 MHH. OTHEBOTO
BO3AEHCTEHA COCTABUIA
344 °C)
7 Ne 3062 25 87
ACHM 20-93 (2x12,5)
8 Ne 4082 12,5 68
ACYM 20-93
9 Ne 40B2 /7,01 25 110
ACYM 20 (2%12,5)
10 Ne 40K2 9,2/13,7 1£5 95

TILTATEL CﬁpTH[l]PHCEHHGHHH’K HCTEITaHuiE,

KOJIOHH [POBOMHIHCE TPH YETHIPEXCTOPOHHEM TEILIOBOM
BO3] 0 CTaHjapTHOMY TemmepaTypHoMmy pexumy cornacio ['OCT
30247.0, Topsanok npoBefeHHs MCNBITAHHE M HCObITaTenbHOE 0DOpyHOBaHMEe
Mpe/IcTaBIeHkl B BhlllleyKa3aHHBIX 0TYeTax.

PesynsTaThl MCMBITAHUHA CTANBHBIX KOHCTPYKIHI C OrHE3alMTHBEIMHA 00-

AMLIOBKAMH, BRINOJIHEHHBIMH M3 MAHT KHAY®-Daiiepbops no cransHoMY Kap-

Beero auctor 39, Jlner No 19,



Kacy H3 TOHKOJHMCTOBBLIX OLMHKOBAHHBIX npoduneii, 65111 MpoaHaTH3HpPOBAHEI

H 000010eHEL

3.2 TlpupenenHas TONIMHA METANLIA KOHCTPYKIMii

Jdns npubnukeHHOro pacudeta NPHBEIEHHON TONIIMHBI MeTala Biips

CTANBLHBLIX KOHCTPYKIMI ¢ orHe3auTol u Ges Hee cnenyer

MYy g

o

rae.

F'— nyowans nomnepe

M3 CTPaBO4HBIX JAaHHBIX (

KOHCTPYKIHI B

HBIX [0 KOHTYPY.

np=E

eTp ce

@aﬂ. hop-

(3)

o Ce4eHus K@ MM* — ompejensercs

YKIHH, MM — cM. Tabauuy

HEZAUIHIMEHHEIX CTANBHLIX

, KaK Juig KOHCTpYKHuil obnuuoBaH-

Tabnuua 3

bl nepaMerp 11 npy paliHyHEIX yenoBHax oborpesa

BE& [0 KOHTYPY

O6aunoska B BHAe Kopoba

¢ 3-X cTopol ¢ 4-x CTOpPOH ¢ 3-X cTOpOH
1 B+204+24B-1}
o -ir
28+20 B+20

I

2B8+20

L

8+20

28+20

Beero nucror 39, JTuer Ne 20,




IMpodmns Oborpesaemerit nepumerp I npu pasmuyneix yenosusx oborpesa

O6nHIoBEa 110 KOHTYPY Obnunoeka & Buje Kopoba
¢ 4-x cTopon ¢ 3-x cTopon ¢ 4-X cTopoH ¢ 3-X CTOpOH
B [ H U
—
] |
:I[E
ZR4+20+FB-1) B+20+2(B-0
=48+ 202t =38 +20-21 + 20

o

[

2B+20

=

MeTa/uia B JanHoil tabnnue feHcTBHTENLHE! NPH
MM. B nporuBHOM cayudae, I BEMHCASHHH crenyer

" Inavenns npupeeH
TomnouHe obIHMIoBKH He Don
NONL30BATECA POpMYN -

HBCACHHOH TOMIIMHBEI MeTa/yla KOHCTPYKIHH obmu-

Jns onp

LHOBAHHBIX dMH H IUIHTHRIMH MAaTepHallaMH HCIIONB3YHOT @DPM}'HH

(6)=(11

s a+b (6)
riae:
a u b — pasMepsl cedeHuns, M;

8“]31,,; H Enp.y — NPHBEACHHLIC TOJIIHHE! IITACTHH MO OCAM X H ¥

Beero muctos 39. Jluer Ne 21.



T b+ Eﬂ, C:”Tm b-l-ﬁu {?]

i C Yo @+ 8, (8)
rme:
Oy H Oy — TOMUMHBI CTEHOK CeYeHHs MIACTHH IO 0CHM X _H
Oy — TOMIHHA OOTHIIOBKH, M;
Cyp 1 CiyYer — 0OBEMHBIE HAYANBHEBIS TEHHG:MKGC%\ 1 METAIIA,
Jx/(krK).

4

4 b0 g LI
]
Y ANY
I EE
ib { -
N R,
ty ﬁ E;\\ <
- \% * Z
— ol ¥4
¢ '?}\\\&\ /g =
3 7
| £- %
‘ il A g
|| .
vl 7
£ s \
s
1}

Y T 2 %

Puc, 8. Cxema kopobuaToro ceveHmna ¢ obnuuoskom,

Beero auncros 39, Jlwer Ne 22,



® KpyIIIOE CEHEHHE!

. 2
B =5 dﬂr a:‘m ___D‘ES C.rﬂ 51}

i o d" + 5{, Cme d" + ﬁu (g}

rae:

d, — HapyXHBIH THAMETp CeYeHHA MeTanna, M;
8¢ — TONIIHHA CTEHKH CEUeHHs, M.

* BYTaBpOBOE cedeHHe (B caydae 0OIHIOBK &
U151 TIOJIOK —

{
B =y

(10)

rae:
{ — TOJII[HHA TOJIKH,

JUISE CTEHKH —

5 =05d

L

(11)
rue:
d — TOMUMHA CTEHKH, M

Hi — BEICOTA CeYeHHd

HHe (B cinydae 0DIMIOBKH C BO3AYIIHBIM 3a30pOM

it 1 o6nMMIIOBKO# ): Mo dhopmyre (6), npUHAMAaN:

Beero nmuctos 39, JIner Ne 23,



3.3 locTpoenne HOMOrpamMM € HCNOJIb30BAHHEM PACYETHOIO METO/1A

B nannoit pabore Ob11 HCIIONB30BAH pacdeTHLIA METOJ ONMpejieleHHs Hpo-
rpesa CTaNbHBIX KOHCTPYKIHI ¢ orsesauuroi, obuiue monoxeHus KOTOPOTO
Npe[cTaBiIeHbl B IPHIOKEHHH,

B pesynbTaTe CpaBHHTENBHOINO AHANM3Aa AAHHBIX 110 HCOBITAHHAM OBITH

IMOITY4YeHEl TEHHGd}HEH‘IEEKH_E XApaKTepHCTHKH MaTepHana o H3 THIHT

KHAY @-®aiiepbop: NIOTHOCTE, BAAKHOCTE, CTEIEHb Y
TEILIONPOBOAHOCTH M KO3 (HIHEHT TENN0EMKOCTH, - BHBIX YCIIO-
BHAX, @ TAKXKe NPH BO3/eiiCTBHH TeMIEPaTypHOTro p

Hns sroro na DBM 6bino nocTpoeHo Hec eJlell HCIBITAaHHLIX

paHee KOHCTPYKIHi U TMPOBGIeH psajl TerioTe pacyeToB ¢ HCHONb30-

BaHHEM MMOLOOpPAHHBIX ¢ V-Daitepbopn. Cpag-
HHUTENBHEIE PACHETH A CpefiHero pacXokIeHns
MEX /Iy PesyIbTaT LI Gonee 20 %,

HIIOBKH, IMOJY4YEHHBIE B Pe3ylib-
TaTe aHanMza aa fanee OBUIH MCNOJBL3OBAHBI JUIA T10-
CTPOEHHS 3aBHCHMO : OFHECTOHKOCTH CTalbHBIX KOHCTPYKIIHH
€ OrHE3alMTOH H3 IUIHT epbopa MpH pasnUYHBIX TOALMHAX 00-

JIHITOBKH.

Hns pacderos OEHBl MOJIE/IH CTAIBLHBIX KOHCTPYKIHI ¢ OrHe-
-(aitepbops ¢ pa3HBIMA 3HAYEHUAMH TONMHH 00nH-

JAUIMTOH H3 NJIH
LOBKH H IIPHB i
Jan BeJIeHbl TEeNNOTeXHHYeCKHe pacdeThl JaHHRIX KOHCTPYK-

IITHHBI METaJjlna,

UM NpkglQ3/eligPBHA TeMIepaTypHOTrO pekuMa ''cTaHaapTHOTO noxapa' H ¢

30B4a

HHA, M0 HCTEYEHHH KOTOpOro CpelHAd TEMIIEpATYpa CTAILHOH KOHCTPYKIIHH

HCITO. M IIOMYHEHHEIX CBOHCTB MaTépHana.

el OTHeCTOHKOCTH KOHCTPYKUHH NPHHHMANOCE BPEMA Harpesa-

jlocTHrana KpuTHyeckoil Bemudmubl. KpurTuueckas temmneparypa ty, NpHHHMA-

nack s suaenwit: 450, 500 (o TOCT P 53295), 550 1 600 °C.

Beero nucron 39, Jluct Ne 24,



B pesysnkrarte pacueToB OblN MONYHEH P/l 3HAYCHHH NPEEIOB OTHECTOT-
KOCTH KOHCTPYKIIMH TIPH PasIHYHBIX KPHTHYECKHX TeMmepartypax i, Bce atu
nanHeie ObLTH CBEeHB! B TaOIMIIBI IPeIeioB OrHECTOHKOCTH KORCTPYKIMH s
4-X 3HaYeHHH KPUTHYECKHX TEMIEPATYP, M0 KOTOPLIM OhIIH MOCTPOEHE HOMO-

TPaMMBl OTHECTOMKOCTH CTalbHBIX KOHCTPYKUHH € OrHe3alHTOH H3 IUINT

KHAY®-daiiepbopn, cm. puc, 9-12. Q

&
S
O
~
N
>’
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Bpemn AOCTHKEHWA KPUTHYECKO R TeMNepaTypLl t, MHH

1804

170 4

160

150

140

130 1A

120 4

110 lekrir 2ol

10D -

80

704

4“ B S

20 Her SN R Tl

1n brrrmrars

2 3 4 5

ki

B ] 10 " 12

MpHBedeHHan TOMWMHA MeTanna, MM

a orHesawmTHoi oGnuuoekk 3 nnut KHAY®-daiepbopa:

Puc. 9. OrHecToNKoCTL CTaNbHbIX KOHCTPYKLWA € OTHE3aWMTHOR oBNUUOBKOR W3 NnWT

KHAY®-daiiepGopn nph te= 450 °C.

Beero mucros 39 JTuer Ne 26.



Bpema OCTHKEHWA KPHTUYECKOR TeMnepaTypei t,,, MUH

11u et s

3 4 5 6 7 8 g 10 1 12
MpuBeaeHHan TONWMHE METANNa, MM

Ha OTHe3aWUTHOR oOnuLoBKkM W3 NnuT KHAY ®-daitepbopa:

Puc. 10. OrHecToiKoCTs CTANLHLIX KOHCTPYKLMA C OrHe3alMTHOR oBnUUOBKOA M3 NNWT
KHAY®-®airepbopa npu t= 500 °C.

Beero mucron 39, JIner Ne 27,



BpeMs AOCTHKEHHA KPUTHYECKOH TeMnepaTyphl t,;, MHH

240

230

170

21ﬂ ..::-".:':“ e

160 JE

150 ==

130 f

12ﬂ A

1 2 3 4 5

6

T

B 8 10 11 12

MNpueeneHHas TONMWMHA METANNA, MM

a OrHe3alMTHOA oDnuUoBKK w3 nnuT KHAY®-daiepbopn;

Pue. 11. OrHecTORKDCTE CTANBHBLIX KOHCTPYKUMA C OrHe3awMTHoR o6nUUOBKOR U3 nauT

KHAY®-daiiepGopa, npu te= 550 °C.

Bceero mucros 39. Jlner Ne 28.



Bpema QOCTHMEHMA KPUTHYECKOH TeMnepaTypbl ty, MHH

8 8 8 8 B

180 4+

170

160 +

150 ity

140

130 s

120 Joo s

110 e

3 4 5 B . 12
MpMBeaeHHAaR TONWKHA METANNa, MM

WHa OrHE3ALMTHOM oGnUyoBekK W3 nnuT KHAY®-daiepbopa:

Puc. 12. OrHecToRKOCTE CTANLHLIX KOHCTPYKUWA C DrHE3aLUWTHOR OBNUUOBKOA U3 NnMT
KHAY®-daiiepBopn npu t,= 600 °C.

Beero mmcros 39, JIner Ne 29,



3.4 Ucnonb30BaHHE HOMOIPAMM

Homorpamme! orHecTOHKOCTH CTanbHBIX KOHCTPYKIHH ¢ OrHE3alHTON 13
naut KHAY®-Daijiepbopa npennasnadeHsl JUIS ONpeneneHns NpeaeiioB orHe-
CTOMKOCTH CTAIBHBIX KOHCTPYKLHIA IIPH KPHTHYECKHX TeMNepaTypax CTAIH: t,,

=450, 500, 550 m 600 °C, cm. puc. 9-12 cooTBETCTBEHHO.

Homorpammer noctpoensl B koopaunarax: "[lpusene ILHHA Me-
Tamia, MM" - "Bpems, mun", rae "Bpems" - Bpems poct efesna orLe-
CTOMKOCTH KOHCTPYKIMH. Kaxas Touka HOMOTpaMMBL, CO eT mpeaeny
OrHECTOMKOCTH CTA/IbHON KOHCTPYKIIMH € OIpejene eeHHON TOJIH-
HOM MeTanna ¥ TONU[HHOH OONWIIOBKH H3 IJIHT. afiepbopu. Touku

HOMOTpaMMBI, COOTBETCTE HE KOHCTPYEL

T KHAV@®-Daiiepbo ro 1BeTa ¥ 0b03HAYEHDI

B JIErEeH]Ic B BHIE 3HA

KpUTHYECKOH TeMIepaTyphb clenyeMoil KOHCTPYKUHH H NPHHATH Oiu-

JKaiiliee 3HAYEHHE ty, H3 HOrO BbIIIE psiga, MH60 NPHHATE HOPMATHB-

T ONPENEIHTE MIPHESISHAYIO TOJNLIHHY MeTan/a
(5).

eCKYIO TeMIIepaTypy ¥ BeIOpAB COOTBETCTBYIOUIYIO eff

HOe 3HaYeHue ty,. J1

KOHCTPYKIIHH TIO

HOMOTPaMMBl HaXOAHTCA TpadMK, COOTBETCTBYIOIIH
obmuumoekd w3 nmut KHAY®-Qaiiepbopa, cm. nerenmy.
a(puk ABnsiercs QyHKIMeH 3aBUCHMOCTH BPEMEHH NIpe/leNna OrHe-
BHCTPYKLHH OT IPHUBEJEHHONH TOMIIMABI METAIUIA H UCIONB3yeTCs
I ONpejleleHHs Mpefesia OrHeCTOHKOCTH CTanbHOH KOHCTPYKLHH C OFHesa-
muTHOM obnuuoskod u3 Mt KHAY®-Oaiiepbopn BeIMONHEHHOH MO CTalb-

HOMY KapKacy U3 TOHKOJMCTOBBIX OLIMHKOBAHHBIX TIPOQHIIEH.

Beero mucros 39, JTuer Ne 30,



AnanoruuubiM 06paz’oM JaHHbIE HOMOIPaMMBI MOTYT HCHONbL30BATHCS
A8 pewieHus oOpaTHBIX 3ajla4: MOHWCKA MUHAMAaILHOH Tonmmesl mmut KHA-
Y®-®Daitepbopn, naa obecnederus 3a1aHHOr0 NMpefiella OTHECTOHKOCTH, M TOo-
HCKa MHHHMaIbHOH MPHBEIEHHOR TOMIIMHEI META/Ia KOHCTPYKIIHH Juis obec-

NEeYEHHs 3a0aHHOr0 Npegena OTHECTOHKOCTH.

Ka
&’

Beero nmueros 39, Jluer Mo 31,



4 Ilpumep pacuera npenena OrHECTONKOCTH CTAJbLHOH KOJOHHBI €
orHe3amMUTHON o0AHnoBKOM, BRIMoJHeHHod w3 mant KHAY®-
Majiepbopa mo  cTadbHOMY  KapkKacy H3  TOHKOJHCTOBBIX
ONHHKOBAHHBLIX NpoduIen

Hexoonwe dannbie:

[lana cransHas KOJNOHHA, BHIMOJMHEHHAS M3 JBYTABpa 0 no I'OCT

8239-89, mnmunoit 3,0 M, ¢ WIAPHHPHBIM OMHPAHHEM 110 KO KEHHOH

LHeHTpaNbHO NpunoxeHnoil Harpyskoi N,=40 1. Konon RO HE3ALIATY
3 T KHAVO-Oaitepbopy rommunoi 20 MM. npenesn OrHe-

CTOIKOCTH KOJIOHHEL IPH YCIOBUH 4-X CTOPOHHErD 000 .

Pacuem:

1. Cornacuo n. 2.2. eM KpHTH TglIIepaTypy:

ITo dopmynam BBIYHCI HMEHTBI ¥, H Y. NpH che-
JIYIOIIHX TTapaMeTpa

N. =

3 cN OHCTPYKTOpA;
@ b TOCT 380-71:

HPHOI'O OIIHpaHHA 00enx KOHIIOB;

E,= 2100000 xr/em’;
fo=300cm - ona
Jmin = 1840 ¢
v =0,53

MPpaBOYHHES KOHCTPYKETOPA.

pykiun. ['eomeTpuyeckne pasMepsl W IUIOILAJL CedeHus KOJOHHBI DepyTcs 3
['OCT 8239-89 nna geyraspa No 20,
IT = 789,6 Mm - s cirydas 4-X cTopoHHero oforpesa KONIOHHSI;

F=2680 My’

Beero mactos 39. Jlwer Ne 32.



Oy = 3,4/4,5 MM (0borpeB no KoHTYypy/kopoG4aToe ceveHue).

3. Onpejenus KPHTHYECKYHO TeMIIEpaTypy KOHCTPYKUHH t, = 519 °C Bhi-
Oupaem HOMOIpaMMsl ¢ GIIKaiIMMK 3HAUYEHRAMH t, = 500 °C 1 t,, = 550 °C.
Ilnsa 3amansoi Tomuuusl naut KHAY®-Qaitepbopa d, = 20 MM (cM. neresay)

W IUIS HaiileHHo# NpHBeIeHHo TONIHHEEI MeTania d,, = 3,4 (4,5) MM HaxonuM
P np

JIB4 3HAYEHUA Ipelena OTHeCTOHKOCTH KOHCTPYKIMH IpH t TRty =
550 °C:

;= 77 MuH, T,= 84 MuH.

Hurepnonupys AaHHBIH OTPE30K MOJTYYaeM 3 eJieNia OrHeCTOoMH-
KOCTH TIpH ty, = 519 °C: %

1= 80 mHuH.

HEH.-'I(J.NCEHHE.‘ 1 HHYECKOro pacdera cTalb-

HBIX KOHCTPYKLIHH C

JaMecTHTEN: HA

KAHJHOAT TEXHHUYELK A.B. [Texomuxos

4 LA

A e B

J E 1Y

F e e ”I"l.'lll.ll,_l"" 3
=

['nmaBHEIi crie B.B. Ilasnos

Beero naeros 39, JTuer Ne 33.



IMPHUJIOKEHHME A

MYECKOT'O
YKIHHA C OrHE3ALUTON
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[TPUJIOKEHHME A

1. PacueT nmpon3BOOHTCA NPH YCIOBHH HU3MEHEHHS TeMIMepaTypsl Harpe-
BalOUIEH cpejkl BO BpPeMeHHM [0 KpuBoil “cramgaptHoro moxkapa” (IFOCT

30247.0-94), ypaBHeHHe KOTOPOI HMEET BHI:

. =3451g(0133c + 1) +1, (12)
rie:

t, - TEMIIEpaTypa Harpesatolleii cpensi, °K;
T - BpeMs B CeKyHJIax;

t, - HAYAILHAS TEMIT

K). or narpesatomeii cpensi
¢ TeMmnepatypoii f, H C TEMIIEPATYPOIl £y BEIYHCIINA-

etTcs no Gopmy

a=29+577s,, (13)

rag §,, - NIpHB CIMEHb YEPHOTBI CHCTEMBI “HHT'IJEBE}ULLIHH cpena

- MOBEPXH ORBIPYKIIHA

(14)

TIeHb Y€PHOTEl OTHEBOH KaMepnl nedn. s = 0,85;

§y - CTeNeHb YepHOThHl 00orpeBaeMoii MOBEpXHOCTH KOHCTPYKIIHH.

3. Pacyer TemnepaTyphl METAJUIHUECKOr0 CTEPKHA KOHCTPYKUHH Mpon3-

BOJIMTCY ¢ moMoInsro SBM.

Beero smactos 39, Jlwer Ne 35.



[MPHIIOAKEHHE A

IporpaMma s pacyera COCTABIISETCH 1O AITOPHTMY, KOTOpPHIH mpej-
crapiser coboil paa popmyn, MOXyHEeHHBIX HA OCHOBE PelleH s KpaeRoil 3aiaun
TEIUIONPOBOJHOCTH METOIOM 3JIEMEHTapHbIX OanaHcoB (KOHEYHO-Pa3HOCTHLII
METO[l pellieHus YpaBHEHHs TerionpoBofgHocTH Myphe MpH BHENIHEH U BHYT-

pEH‘HEﬁ HEJNHHEHHOCTH W HATHYHH OTPHUATENLHEIX HCTOYHH d. HCHape-

HHE BOJIbI B 00/1MIIOBKE U Harpes metania crepskus), I[To MyJaMm TeM-
Neparypa CTepIKHA BBIYHMCIISETCH MMOCHEIOBATENLHO YERes e HHTEepBa-

Tl BpEMeHH - AT 110 3a/IaHHOTO KPHTHYECKOTO 3Ha4e

4. HauanbHble yciioB A pacdera 1p TETYIOIIMMH:

Hauansnas temn CEX T EeHHIO0 KOHCTPYKIMH J10
noxapa H TeMIepaTy wiei 30HBI MOXKAapa OJMHAKOBA

pasHa f, = 293 °K.

5. Bennuu EPERyia BpemMeHH - AT (mmar nporpammei)

BEIOHpaeTcs Takof, 4YHCNO pa3 yKIaIsIBalack B HHTepBaie

MAallIMHHON 3alHCH pe3y acyera. [Ipu stom BeiDpaHHas BemwuuHa At

AT
" =t Vit 15
8.(C., +D.t }a(r"’ o)+ ()

ome (o e

LI Ioy 4c - TEMIIEPATYPA CTEPXKHSA YEpe3 pacyeTHhIN HHTEpPBAl BpeMeHH-
AT, °K;

lom - TEMIIEPATYPA CTEPIKHSA B AHHBIA MOMEHT BpeMen# - T, °K;

Beero muctos 39, JTuct Ne 36.



no hopmyrie:

[TPHJIOXKEHHE A

Iy - TEMIIEPATYpPA HArpeBaiouel cpelibl B JaHHbIH MOMEHT BpeMeHu-T, °K;
o - KO3 DHIHEHT Nepesayu Temia 0T HarpeBaroleil cpeibl K 0BepXHO-
CTH KOHCTpyKImH, Br/(m? rpan);

Cem - Ha9aNbHBIH KO3 GUIHEHT TennoeMkocTH MeTamna, Jhic/(kr rpan);
Dy - KOIQOHUHEHT H3MEHEHASA TEIIOEMKOCTH METa
Jok/(xr rpan’);

Yems - YACTLHBIH BEC MeTama, Kr/m';

O - NPHBENEHHAS TOMIMHA METALIA, M:

F
{an = E {] 6:]
rue & - o Oro cey@l g s, Mz;
IT - oborpesa nepMeTp c JKHS, M.
7. Maxkcu ii PRcue BpeMeHH - ATy BBIYHCIIETCH
Oa\C + D,
ar,, =720 4 (17)

max

TAE CLH {opy - M BO3MOXHEIC 3HAYEHHA B pacueTe,

8. K C OrHE3aNMTHEIMHA 0BIHIIOBKaMH
KOHCTPYKIIHI ¢ OZHOMEPHLIM MOTOKOM TEMJIA MO TONIHHe

HHOTO pacyeTa COCTaB/IseTcs HAa OCHOBAHHMH CXeMEl, M300pa-

. 13, Orxesamutnas o0nHIOBKA TONMIKHKOI &) pasbuBaeTcs Ha n-

0 YHCIIo crmoes Ax.

Beero nuctor 39, JTuct No 37,
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Tonuama. orsesamuTeoi odmanoeky w3 mour KHAY @-Oaiiepbopa B 3aBHCHMOCTH OT NPETEEL. OTHECTOKOCTH
H NpHBEACHHOH TONIHHE METALTA
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