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Baumanmue!

OTBETCTBEHHOCTh 3a JOCTOBEPHOCTh TEXHUYECKOW TOKYMEHTAUMU U IPOEKTHBIX
MaTepUaioB, NPEJICTaBICHHbIX Ul pa3pabOTKM MHCTPYKLUH 10  OIpPEAEICHUIO
HEOOXOAMMOW TOJIIMHBI CUCTEMBI KOHCTPYKTHMBHON orHe3aumtel «ET JICTKy,
cocTosimielr w3 or"e3amuTHOro cocraBa «Ilmazac » (TY 5765-013-70794668-2006),
MaTepuana 0a3allbTOBOTO OTHE3AIIUTHOTO pyloHHOro QoasrupoBanHoro MBOP (TY
5769-003-48588528-00 ¢ u3m. 1, 2, 3, 4, 5), oraezamutHo 1iutel «kEURO-JIUT» (TY
5762-011-08621635-2009 ¢ u3M. 1) B 3aBUCUMOCTH OT MPUBEICHHON TOJIMHBI METAJIA,
KPUTUYECKOM TEMIEpaTypbl CTAJbHOM CTPOUTEIBHOM KOHCTPYKLMH M TpedyeMoro
npejelia OrHeCTOMKOCTH (anee — MHCTpyKLHMs ), HECET 3aKa3uuK.

B cnyyae BHeceHus 3aka3uMKOM HW3MEHEHUN M JOHOJIHEHHH B TEXHUYECKYIO
JOKYMEHTAllMl0 Ha OTHE3ALIUTHYI0 CHCTEMY, a TaKKe I[P OTCTYIUIEHUSX OT
MIPE/ICTABICHHBIX MATEPUAIIOB U BHECEHUMM B HUX W3MEHEHHH, HacTosmas MHCTpyKuus
yTpauMBaeT CBOIO CHJy M TOJIEKHUT MOBTOPHOM pa3paloTKe C Y4ETOM BHECEHHBIX
VM3MEHEHMU U JOTIOJHEHHM.

TpeboBanust AEMCTBYIOIIMX HOPMATUBHBIX IPAaBOBBIX AaKTOB M HOPMATHUBHBIX
JOKYMEHTOB IO TOXKapHOW O€30MacHOCTH, HE OTpaXEHHBbIE WIM HE YUYTEHHBIE B
HacTosuel MHCTpyKuuu, NOKHBI OBITH YUTEHBI B IOJHOM OO0BEME A OOecreueHus
MOKapHOU 6€30MaCHOCTH 0OBEKTOB 3aIIUTHL.

3aka3uuk:

AO «Twuzon»

[TouTtoBniii aapec: 624223 CpepuioBckas 0bnacTs, r. Huwxkusas Typa, Mansimesa 59

NHH — 6624002881

KIIT - 661501001

OI'PH= 1026601483886

Tenedon/dbakc (34-342) 2-62-70, 2-61-35

HUcnonurenb:

®I'BOY BO VYpansckuii uactutyt I'TIC MUC Poccun

[ToutoBsii aapec: 620062, r. ExatepunOypr, yia. Mupa, 1. 22

NHH — 6670096267

KIIT - 667001001

OI'PH - 1057747900143

Tenedon (343) 374-07-06, daxc (343) 375-15-10

Caiit B cetn UHTEpHET: WWW.uIgps.ru
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HHPEAUCJIOBHUE

Pabota BrimonHeHa Ha ocHoBaHuH q0T0BOpa Ne OOM-11/17-299 ot 17 urons 2017
roga, 3akazunk: AO «Twuzom», moutoBbIl agpec: 624223 CaepiuioBcKas 001acTb,
r. Hwxnsa Typa, Mansimiesa, 59.

WucTpykuus pa3paboTaHa Ha OCHOBAaHMM MPEJICTaBICHHBIX MPOTOKOJIOB 00
UCIIBITAaHUSX T10 ONPEACIICHUIO OTHE3aIUTHON 3 pexTuBHOCTH, BhiNoJHEHHBIX NI OO0
«HTL, «JIOX-AYAUT» (Ne [J-11/03-2018, MO-12/03-2018 ot 22.03.2018 1.
H-13/03-2018 [1-14/03-2018 ot 23.03.2018 T1.) W MPOTOKOJOB TPOU3BOICTBECHHBIX
ucnbiTanniit OAO «Tuzom» (Tabnuia 1).

Tabnuna 1. IIpoToKoJBI MPON3BOCTBEHHBIX HCTIBITaHUMN, TpencTaBieHnbie OAO «Tuzom»

Norr/mm Howmep npoTtokona JaTa npoBeieHUs] UCIIBITAHUN
1 10/04-2017 06.04.2017 r.
2 11/04-2017 17.04.2017 r.
3 12/04-2017 28.04.2017 r.
4 13/05-2017 11.05.2017 r.
5 14/05-2017 18.05.2017 r.
6 15/05-2017 25.05.2017r.
7 16/06-2017 05.06.2017 r.
8 17/06-2017 26.06.2017 r.
9 18/09-2017 14.09.2017 r.
10 19/09-2017 15.09.2017 r.
11 20/09-2017 25.09.2017r.
12 21/09-2017 26.09.2017r.
13 22/11-2017 08.11.2017 r.
14 23/11-2017 10.11.2017 r.
15 24/11-2017 13.11.2017 r.
16 25/11-2017 21.11.2017 r.
17 26/12-2017 04.12.2017 r.
18 27/12-2017 05.12.2017 r.
19 28/12-2017 08.12.2017 r.
20 29/12-2017 15.12.2017 r.
21 30/12-2017 20.12.2017r.
22 31/12-2017 27.12.2017 r.
23 32/12-2017 28.12.2017 r.
24 33/02-2018 09.02.2018 r.
25 34/02-2018 12.02.2018 r.
26 35/02-2018 13.02.2018 r.
27 36/02-2018 20.02.2018 r.
28 37/02-2018 26.02.2018 r.

[IpoBeneHHble pacueTbl MO3BOJIMIM pa3paboTaTh TaOMUIBI [Js ONpeaeiIeHUs
TpebyeMoii Tonmuuuel Matepruana MBOP @ cucreMbl KOHCTPYKTHBHOM orHe3amuThl «ET

JICTK» B 3aBUCHUMOCTH OT KPUTHYECKOM TEMIIEPATYpPbl CTPOUTEIBHON KOHCTPYKIIWH,
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MPUBEAEHHON TOJIIIMHBI METaia U TpeOyemoro mnpeaena orHecTorkocth. [lomydeHHbie
Ta0IULBI B COYETAHUU C PACUETHOM METOAMKON MO3BOJISIOT MPOEKTUPOBATH OTHE3ALIUTY
CTAJIbHBIX KOHCTPYKIUI M3 XOJOJHOTHYTHIX OLIMHKOBAHHBIX NPO(QUIIEH MpHU pa3iuyHbIX
tonmuHax Marepuana MBOP @ oruesamutnoi cuctemsl «ET JICTK», a Takxe pelieHue
oOpatHbIX 3ajad  (ompeneneHue  (PaKTUYECKOW  OTHECTOMKOCTH  KOHCTPYKLUH,

samuiieHHou cucteMmont «ET JICTKy).



1. OBJIACTb IPUMEHEHUASA

NHCTpyKIMS nOpeaHa3HayeHa Uil MNPOEKTHBIX WM CTPOUTENIBHBIX OPTraHU3allni,
CHEIUATNCTOB MO pa3pabOTKe MPOECKTOB OTHE3AIUTHI, IKCIIEPTOB B OOJACTH MOKAPHOU
0€30ITaCHOCTH U MOXET OBbITh HCIIOJb30BaHAa MPU Pa3pabOTKE W IKCIEPTU3E MPOCKTOB
OTHE3AIIUTHl CTAJIBHBIX KOHCTPYKIIMA C TPUMEHEHUEM CHUCTEMbl KOHCTPYKTUBHOU
orue3amutel  «ET JICTK», ¢ mwmenpto obecriedeHuss TMoxapHOW 0€30MacHOCTH

POEKTUPYEMBIX, CTPOSIIUXCS U PEKOHCTPYUPYEMBIX 3AaHUI U COOPYKEHUH.



2. HOPMATHUBHBIE CCBIJIKH

B nacrosmen MHCTpyKIMKM HCNIONB30BaHbl CCBUIKM Ha CIEAYIOIIAE HOPMATHUBHBIE

IMPaBOBBIC AKTbl, HOPMATUBHLIC JOKYMCHTBI 1 MCTOAUKU:

l.

OenepanbHbiil 3ak0H Poccutickoit @eneparun ot 22 wutong 2008 r. Ne 123-D3
Texnuyeckuii  periaMeHT O  TpeOOBaHUAX  MOXKApHOM  OE30MaCHOCTH

(C UIBMEHEHUSIMNU ).

. TOCT  30247.0 KOHCTpyKUMM  CTpOUTEIbHbIE.  MeToAbl  UCHBITAHUN

Ha OTHECTOMKOCTh. OO01IHe TpeOoBaHUS.

. TOCT  30247.1  KoHCTpyKUMH  CTpOUTENBHBIE. - MeToapl  HCHBITAaHUI

Ha OrHECTOMKOCTh. Hecyiue n orpaxxaaroniye KOHCTPYKIUH.

. TOCT P 53295-2009 CpenctBa oOrHe3amurtbl. sl CTAIBHBIX KOHCTPYKIIHIA.

O6mue TtpebGoBanus. Merton omnpeneneHus OTrHE3aUTHOW 3G (PEKTUBHOCTH

(c uamenenuem Nel).

. ENV 13381-4:2002 MeToasl UCTIBITAaHUHN AJ1s onpeiesieHus: (aKTOpOB, BIUSIOIINX

Ha OTHECTOMKOCTh CTPOMTENBHBIX KOHCTpYyKUMHA. YacTh 4. 3ammra CTalbHBIX
koHcTpykiuid (ENV 13381-4:2002 Test methods for determining the contribution to
the fire resistance of structural -members - Part 4: Applied protection to steel
members).

CpenctBa OTHE3AIIHUThI TUTSt CTaJIbHBIX KOHCTPYKITUH.
PacueTHO-3KCTIEpUMEHTAIbHBIA  METOJ, OMpEENICHHUs] Tpeliesla OTHECTOMKOCTH
HECYIIHNX METAIIMYECKUX KOHCTPYKUMH C TOHKOCIOMHBIMA OTHE3AIUTHBIMU

nokpeITusiMi. Metonuka. (OI'bBY BHUUITIO MYC Poccun 2013 1.).



3. TEPMUHBI U OITPEAEJIEHUSA

B Hacrosmen  MHCTpykuMM  IPUMEHEHBI  CIEAYIOIIME  TEPMUHBI €
COOTBETCTBYIOIIIMMU ONIPEACIICHUIMH:

3.1. KOHCTPYKTHBHAsl OTHe3allMTA: CIOCO0 OrHE3alMThl CTPOUTEIbHBIX
KOHCTPYKLMH, OCHOBaHHBIH Ha CO3JaHUUM Ha 000rpeBaeMoil TMOBEPXHOCTH
KOHCTPYKLIUHU TEIJIOU30JIALIHOHHOTO cI1os CpelcTBa OTHE3aIlMTBHI.
K KOHCTPYKTMBHOHM OTHE3ALIUTE OTHOCATCS TOJCTOCIONHBIE HAIIBUIIEMbIE COCTAaBBI,
OTHE3alIUTHbIE OOMAa3KH, IITYKaTypKH, OOJMIIOBKA IUTUTHBIMHU, JIACTOBBIMH U
JPYTMMU OTHE3alUTHBIMU MaTepHalaMH, B TOM YHCIIE Ha KapKace, C BO3LyLIHbIMU
npocioWKaMH, a TakkKe KOMOMHAIMM JaHHBIX MaTepuajoB, B TOM 4YHUCIE C
TOHKOCJIOMHBIMU  BCIYYMBAIOUIUMHCS  MOKPBITUSAMHU. - Croco®  HaHECEeHMs
(KpemieHus1) OrHe3alllUThl JOJDKEH COOTBETCTBOBATH CIOCO0Y, OINMCAaHHOMY B
IIPOTOKOJIE UCTIIBITAHUM HA OTHECTOMKOCTD U B POEKTE OTHE3AIUTHI;

3.2. K03 punueHT cevyeHus: MPOPUIbHBIN: OTHOUICHUE TIJIOIIAIN TOBEPXHOCTH
CTAIBHOTO  MpOQMIIA  HE3aUIUIICHHON  CTadbHOW  KOHCTPYKIUH, KOTOpas
MOJIBEPIaeTCss OTHEBOMY BO3JIEHCTBUIO, K 00BEMY CTAIbHON KOHCTPYKIIHUH;

3.3. KPUTHYECKas TeMIlepaTypa: TeMIlepaTypa HarpeBa CEYeHHUs] KOHCTPYKIIMH,
[P KOTOPOU O0XKUIAETCA HACTYIICHHUE NPEAEIBbHOIO COCTOSHU 1O Ipu3HaKy R 3a
CYET IMOTEPU MPOYHOCTH WM YCTOMYMBOCTH KOHCTPYKLIUU;

3.4. HArpy3Ka: MeEXaHW4ecKas Cuja, IpuilaraeMas K  CTPOMUTEIIbHBIM
KOHCTPYKIMSIM U (MJIM) OCHOBAHHUIO 3aHUS WA COOPYKEHHS U ONPEIENSIomas ux
HaNpsKeHHO-1€(POPMUPOBAHHOE COCTOSIHUE;

3.5. OrHECTOMKOCTh CTPOMTEJIBbHON KOHCTPYKIMHU: CIIOCOOHOCTh CTPOUTENBHON
KOHCTPYKLIMU COXPaHATh Hecyllue W (Wiu) orpaxaaromue (QyHKIUU B YCIOBHSIX
1105Kapa;

3.6. npeaesJ  OrHECTOMKOCTM  KOHCTPYKIHMM  (3allOJTHEHHMsI  NIPOEMOB
NPOTHUBOIOKAPHBIX Mperpaja): MNPOMEXYTOK BpEMEHM OT Hadajga OTHEBOIO

BOBHeﬁCTBHﬂ B YCJIOBHAX CTaHAAPTHBIX HCIIBITAaHUN A0 HACTYIUICHHA OAHOI0 M3



HOPMHMPOBAaHHBIX  JUISI ~ JAHHOM  KOHCTPYKUMH  (3allOJIHEHHS  IPOEMOB
IIPOTHUBOIIOXKAPHBIX MPErPal) NPEIEIbHBIX COCTOSHHUIA;

3.7. NPUBEJICHHAA TOJIIMHA METAJJIA: OTHOLICHHWE IUIOIIAAN IONEPEYHOTO
CEUCHHs METAIMYECKOM KOHCTPYKIIMM K TMEpUMEeTpy ee oOorpeBacMoi
NOBEPXHOCTH;

3.8. NpPUBEAEHHAS TOJIMMHA MeTa/ula Il KOpo04YaToil O00JMIOBKU:
OTHOLIEHUE IUIOLIAAN IIONEPEYHOr0 CEYECHMS] METAUIMYECKOM KOHCTPYKIUHU K
NEePUMETPY HAUMEHBLIErO MPSIMOYTOJIbHUKA WM KBaJpaTa, KOTOpble MOLYT ObITh
OTHCaHbI BOKPYT CTAJIILHOTO NPOQuIs;

3.9. NPOEKT OrHe3alMTbI: TPOEKTHAsl JOKyMEHTanusi w- (uim) padbouas
JOKYMEHTaIsl, coJeprkalasi 0OOCHOBaHME MNPUHSATBIX IMPOEKTHBIX PELIECHUH IO
cnocobaM W CpeICTBaM  OTHE3AlUTBl  CTPOUTEJIbHBIX KOHCTPYKUUH  AJis
obOecrieuenus wux npenena or"ectoiikoctTw. no [OCT 30247, c¢ ydeTom
AKCIIEPUMEHTANBHBIX JAHHBIX [0 OrHE3alUTHOM H((HEKTUBHOCTU CpElICTBA
OTHE3AIMTHI, & TAKXKE PE3YyJIbTATOB MPOYHOCTHBIX U TEIUIOTEXHUYECKUX PACUETOB
CTPOUTENBHBIX KOHCTPYKIMI C HAHECEHHBIMU CPEACTBAMM OTHE3AIIUTHI;

3.10. CTelleHb OTHECTOMKOCTH 3JaHMH, COOPY:KeHMil, CTPOEHHMI M IOKAPHBIX
OTCEKOB: KJIacCU(UKAIIMOHHAS XapaKTepUCTUKA 31aHUM, COOPY>KEHUN, CTPOCHUH U
NOKapHBIX OTCEKOB, OIpeAenseMas IpeAeiaaMyd OrHECTOMKOCTH KOHCTPYKIIUH,
IIPUMEHSEMBIX UL CTPOUTENIBCTBA YKA3aHHBIX 3JaHUN, COOPYKEHUU, CTPOCHUN U
OTCEKOB;

3.11. CTPOUTEJbHAS  KOHCTPYKUHUSI: 4YacTb 3JaHHAS WIM  COOPYKEHUS,
BBIIOJIHSIOUIAsl OINpPENEIICHHbIE HECYIIHE, OTpa)KAarouiue U (WJIA) 3CTETHUYECKHE

(GhyHKLMY.
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4. AHCTPYKIMS IO ONPEJAEJEHUIO HEOBXOIUMOM TOJIUHBI
MATEPHAJIA MBOP ® CUCTEMbI KOHCTPYKTUBHOM OT'HE3AIIIUTHI

«ET JICTK»

4.1. UcxoaHnble JaHHbIE Uil pa3padoTku UHCcTpyKIun

B coorBercTBHU C npcACTaBJICHHBIMU IIPOTOKOJIAMHA I/ICHLITaHI/II‘/JI, B KAa4YCCTBC

o0pa3lioB Il UCHBITAHUM NPUMEHSUIUCh CTEPKHEBBIE JJIEMEHTHl € Pa3jIM4yHOU

NPUBEIECHHON TOJIIIUHON METaJlIa.

MOoOHTaX CHUCTEMBI KOHCTPYKTHBHOﬁ OTHC3alIMUTHLI OCYHICCTBJIAJICA B COOTBECTCTBHUU C

TEXHUYECKON JTOKYMEHTAaIlMe W PEeKOMEHIAlUsIMU H3roToBUTEHA. CXeMbl OTHE3aIUuThI

CTPOUTENbHBIX KOHCTPYKIMH JABYTaBPOBOIO M 3aMKHYTOTO NpPO(QMIS MPHUBEACHHI Ha

pUCYHKaX 1 ¥ 2, COOTBETCTBEHHO.

=

1 — marepuan 0a3anbTOBBIA OTHE3AIMWTHBINA
pynoHHbIH QonsrupoBanusiii MBOP-O;

2 — orae3amuTHBIN cocTaB «Ilmazacy»

3 — ornezamuTHas muTa «K EURO-JIMT»

4 — CrepxxHeBast KOHCTPYKITUS
OBYTaBpPOBOTO CEUCHHMs COOpaHHas U3
CTaJIbHBIX XOJOAHOTHYTBHIX OLMHKOBAaHHBIX

C o0pa3nbix npoduei.

Pucynox 1. Cxema orHe3amuThl KOHCTPYKIIMHA JTBYTaBPOBOTO MPODUIIs

11



1 — marepuan 0a3anbTOBBIM OTHE3AIIUTHBINA
pyJoHHbIH QonbrupoanHbiii MBOP-®;

2 — orHe3anuTHBIN cocTaB «Ilma3acy;

3 — cTepikHEBasE KOHCTPYKIUSL KOPOOYATOrO
CEYeHHUs coOpaHHass  H3  CTaJIbHBIX
XOJIOJTHOTHYTHIX ~OITMHKOBAHHBIX CHUTMa (X)

00pa3HbIX npoduteit

Pucynok 2. Cxema orae3amuThl KOHCTPYKIIUY 3aMKHYTOTO TPOQHIIS

Wcnpitanusa o0pasioB ctanbHbiX KONOHH npoBoawin 1o 'OCT P 53295-2009 npu
YEeTBIPEXCTOPOHHEM TEMJIOBOM BO3ACHCTBUU IO CTAHJAPTHOMY TEMIIEPATYPHOMY PEXHUMY
corimacHo ['OCT 30247.0-94.

[Topsimok TpoBEeAECHUS MCIBITAHUM, HUCHBITATEIbHOE O00OpPYHOBaHHE, PE3yJIbTaThl

HCIBITAaHUN OIMCAHbI B NpEACTAaBJICHHBIX IIPOTOKOJIaX HCIIBITAHUH.

4.2. Meroaguka 00pad0OTKM JaAHHBIX OTHEBbIX UCIIBITAHUI
OO6paboTka JaHHBIX OTHEBBIX HWCIBITAHUN BBITIOJHEHA METOJOM YHCIIOBOM
perpeccur B COOTBETCTBUM C METOAMKOMN, U3NI0KEHHOUN B npuiioxkeHuud H [5] ¢ moMomnisio
nporpammHoro komiiekca MS  Excel 2007. Metoauka o0pa®OTKM TpuBElIeHAa B

MIPUIOKEHUU A.

4.3. Pe3yabTarhl 00pad0TKM JAaHHBIX OTHEBBIX HCIBITAHUI
Pesynbratel mMaTemaTH4eckoil 0OOpaOOTKM JAaHHBIX OTHEBBIX WCIBITAHUA ObLIN

MpoaHaIM3UPOBaHbl U 00001IeHbl. Ha 0ocHOBaHMYM aHaM3a ObUTM TOCTPOCHBI TAOIUIIBI 2 U

12



3 1S onpeAeseHusl Mpeesna OrHECTOMKOCTA CTPOUTEIBHBIX KOHCTPYKIUN ABYTaBPOBOIO
U KOpoOYaToro ceyeHusi, COOTBETCTBEHHO, B 3aBHUCHUMOCTH OT MPHUBEACHHOMN TOJIIMHBI

MeTajuia ¥ TOJIIUHBI CUCTEMBI KOHCTPYKTUBHOM orHe3amuThl «ET JICTK».

Tabmuna 2. 3aBucUMOCTh TONIMMHBI Marepuaia MBOP @ cucteMbl KOHCTPYKTHBHOM
ornezaumtel  «ET JICTK» oT TpeOyemoro mpenena OTHECTOMKOCTH. —CTalbHOMN
KOHCTPYKLMU JIBYTaBPOBOTO MNpOQuJs ¥ MPHUBEACHHON TONIIMHBI METaasia MpU
KPUTHYECKOI TeMIlepaType cTaibHoil KoucTpykimu 500 °C

tred, Mmm R15 R30 R45 R60 R90

0,75 5 10 16 20 26
0,76 5 10 16 20 26
0,77 5 10 16 20 26
0,78 5 10 16 20 26
0,79 5 10 16 18 26
0,8 5 10 16 18 26
0,81 5 10 13 18 26
0,82 5 10 13 18 26
0,83 5 10 13 18 26
0,84 5 8 13 18 26
0,85 5 8 13 16 26
0,86 5 8 13 16 26
0,87 5 8 13 16 26
0,88 5 8 13 16 23
0,89 5 8 13 16 23
0,9 5 8 13 16 23
0,91 5 8 13 16 23
0,92 5 8 13 16 23
0,93 5 8 13 16 23
0,94 5 8 13 16 23
0,95 5 8 13 16 23
0,96 5 8 10 16 23
0,97 5 8 10 16 20
0,98 5 8 10 13 20
0,99 5 8 10 13 20

1 5 8 10 13 20
1,01 5 8 10 13 20
1,02 5 8 10 13 20
1,03 5 8 10 13 20
1,04 5 8 10 13 20
1,05 5 8 10 13 18
1,06 5 8 10 13 18
1,07 5 8 10 13 18
1,08 5 8 10 13 18
1,09 5 8 10 13 18
1,1 5 8 10 13 18
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tred, Mmm R15 R30 R45 R60 R90
1,11 5 8 10 13 18
1,12 5 8 10 13 18
1,13 5 8 8 13 18
1,14 5 8 8 13 16
1,15 5 8 8 13 16
1,16 5 8 8 13 16
1,17 5 5 8 13 16
1,18 5 5 8 13 16
1,19 5 5 8 10 16
1,2 5 5 8 10 16
1,21 5 5 8 10 16
1,22 5 5 8 10 16
1,23 5 5 8 10 16
1,24 5 5 8 10 16
1,25 5 5 8 10 16
1,26 5 5 8 10 16
1,27 5 5 8 10 16
1,28 5 5 8 10 16
1,29 5 5 3 10 16
1,3 5 5 8 10 16
1,31 5 5 8 10 16
1,32 5 5 8 10 16
1,33 5 5 8 10 16
1,34 5 5 8 10 13
1,35 5 5 8 10 13
1,36 5 5 8 10 13
1,37 5 5 8 10 13
1,38 5 5 8 10 13
1,39 5 5 8 10 13
1,4 5 5 8 10 13
1,41 5 5 8 8 13
1,42 S5 5 8 8 13
1,43 5 5 8 8 13
1,44 5 5 8 8 13
1,45 5 5 8 8 13
1,46 5 5 8 8 13
1,47 5 5 8 8 13
1,48 5 5 8 8 13
1,49 5 5 8 8 13
1,5 5 5 8 8 13
1,51 5 5 8 8 13
1,52 5 5 8 8 13
1,53 5 5 8 8 13
1,54 5 5 8 8 13
1,55 5 5 8 8 13
1,56 5 5 8 8 13
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tred, Mmm R15 R30 R45 R60 R90
1,57 5 5 8 8 13
1,58 5 5 8 8 13
1,59 5 5 8 8 13
1,6 5 5 8 8 13
1,61 5 5 8 8 13
1,62 5 5 5 8 13
1,63 5 5 5 8 13
1,64 5 5 5 8 13
1,65 5 5 5 8 10
1,66 5 5 5 8 10
1,67 5 5 5 8 10
1,68 5 5 5 8 10
1,69 5 5 5 8 10
1,7 5 5 5 8 10
1,71 5 5 5 8 10
1,72 5 5 5 8 10
1,73 5 5 5 8 10
1,74 5 5 S 8 10
1,75 5 5 S 8 10
1,76 5 5 5 8 10
1,77 5 5 5 8 10
1,78 5 5 5 8 10
1,79 5 5 5 8 10
1,8 5 5 5 8 10
1,81 5 5 5 8 10
1,82 5 5 5 8 10
1,83 5 5 5 8 10
1,84 5 5 5 8 10
1,85 5 5 5 8 10
1,86 5 5 5 8 10
1,87 5 5 5 8 10
1,88 S5 5 5 8 10
1,89 5 5 5 8 10
1,9 5 5 5 8 10
1,91 5 5 5 8 10
1,92 5 5 5 8 10
1,93 5 5 5 8 10
1,94 5 5 5 8 10
1,95 5 5 5 8 10
1,96 5 5 5 8 10
1,97 5 5 5 8 10
1,98 5 5 5 8 10
1,99 5 5 5 8 8
2 5 5 5 8 8
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Tabnuma 3. 3aBucumocts TonumHbl MaTepuasa MBOP @ cuctembl KOHCTPYKTHBHOM
orne3amuthl «ET JICTK» ot T1peOyeMoro mpeneia OTHECTOMKOCTH CTajbHOMU
KOHCTPYKIIMU 3aMKHYTOTO MPOo(UIs U TPUBEACHHON TONIIMHBI METaJJIa TPU KPUTHUECKOM
TeMmrepaType cTanbHoil KoHcTpykuun 500 °C

tred, Mmm R15 R30 R45 R60

0,75 5 10 18 26
0,76 5 10 18 26
0,77 5 10 18 26
0,78 5 10 18 26
0,79 5 10 18 26
0,8 5 10 18 26
0,81 5 10 18 26
0,82 5 10 18 26
0,83 5 10 18 26
0,84 5 10 18 26
0,85 5 10 18 26
0,86 5 10 18 26
0,87 5 10 18 26
0,88 5 10 18 26
0,89 5 10 18 26
0,9 5 10 18 26
0,91 5 10 18 26
0,92 5 10 18 26
0,93 5 10 18 26
0,94 5 10 18 26
0,95 5 10 18 26
0,96 5 10 18 26
0,97 5 10 18 26
0,98 5 10 18 26
0,99 5 10 18 26
1 5 10 18 26
1,01 5 10 18 26
1,02 5 10 18 26
1,03 5 10 18 26
1,04 5 10 18 26
1,05 5 10 18 26
1,06 5 10 18 26
1,07 5 10 18 26
1,08 5 10 18 26
1,09 5 10 18 26
1,1 5 10 18 26
1,11 5 10 18 26
1,12 5 10 18 26
1,13 5 8 18 26
1,14 5 8 18 26
1,15 5 8 18 26
1,16 5 8 18 26




tred, Mmm R15 R30 R45 R60
1,17 5 8 18 26
1,18 5 8 18 26
1,19 5 8 18 26
1,2 5 8 16 26
1,21 5 8 16 26
1,22 5 8 16 26
1,23 5 8 16 26
1,24 5 8 16 26
1,25 5 8 16 26
1,26 5 8 16 26
1,27 5 8 16 26
1,28 5 8 16 26
1,29 5 8 16 26
1,3 5 8 16 26
1,31 5 8 16 26
1,32 5 8 16 26
1,33 5 8 16 26
1,34 5 8 16 26
1,35 5 8 16 26
1,36 5 8 16 26
1,37 5 8 16 26
1,38 5 8 16 26
1,39 5 8 16 26
1,4 5 8 16 26
1,41 5 8 16 26
1,42 5 8 16 26
1,43 5 8 16 26
1,44 5 8 16 26
1,45 5 8 16 26
1,46 5 8 16 26
1,47 5 8 16 26
1,48 5 8 16 26
1,49 5 8 16 26
1,5 5 8 16 26
1,51 5 8 16 26
1,52 5 8 16 26
1,53 5 8 16 26
1,54 5 8 16 26
1,55 5 8 16 23
1,56 5 8 16 23
1,57 5 8 16 23
1,58 5 8 16 23
1,59 5 8 16 23
1,6 5 8 16 23
1,61 5 8 16 23
1,62 5 8 16 23

—
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tred, Mmm R15 R30 R45 R60

1,63 5 8 16 23
1,64 5 8 16 23
1,65 5 8 16 23
1,66 5 8 16 23
1,67 5 8 16 23
1,68 5 8 16 23
1,69 5 8 16 23
1,7 5 8 16 23
1,71 5 8 16 23
1,72 5 8 16 23
1,73 5 8 16 23
1,74 5 5 16 23
1,75 5 5 16 23
1,76 5 5 16 23
1,77 5 5 16 23
1,78 5 5 16 23
1,79 5 5 16 23
1,8 5 5 16 23
1,81 5 5 16 23
1,82 5 5 16 23
1,83 5 5 16 23
1,84 5 5 16 23
1,85 5 5 16 23
1,86 5 5 13 23
1,87 5 5 13 23
1,88 5 5 13 23
1,89 5 5 13 23
1,9 5 5 13 23
1,91 5 5 13 23
1,92 5 5 13 23
1,93 5 5 13 23
1,94 5 5 13 23
1,95 5 5 13 23
1,96 5 5 13 23
1,97 5 5 13 23
1,98 5 5 13 23
1,99 5 5 13 23

2 5 5 13 23
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5. PACUET OT'HECTOMKOCTH CTAJIBHBIX KOHCTPYKIIUHN
OIIPEAEJIEHUE TOJILIWHBI MATEPUAJIA MBOP ® CUCTEMBI
KOHCTPYKTUBHOM OTHE3AILIIUTHI «ET JICTK» J1JISI OGECIIEYEHUSI
TPEBYEMOI'O IIPEJIEJIA OTHECTOUKOCTHU CTAJIBHOM KOHCTPYKIIMU

5.1. O0mme MoJIOKEHUs 10 pacyeTry

Pacyer npenenoB OTHECTOMKOCTH CTAJIbHBIX CTEP’KHEBBIX KOHCTPYKLMH (KOJIOHH,
Oasiok, ¢epMm, apoKk W paM) TPOU3BOAUTCS TOJIBKO MO TPHU3HAKY TOTEPHU HECyIen
cocooHoctd R [3] B HarperoM cOCTOSSHUM B pPE3yJbTaTe €€ CHUKEHHUS O YpPOBHS
HOPMAaTUBHOW Harpy3ku. IIpenenbHOe COCTOSIHME CTPOMTENBHBIX KOHCTPYKIMH R
NPUHUMAETCS 0 Ki1accu(uKaluu, ykazanHoi B [1].

IIpenesr OrHECTOMKOCTH CTAJIBHBIX KOHCTPYKLHH HACTyHae€T B pe3yibTaTe MOTEPU
MIPOYHOCTH WJIM 33 CYET MOTEPHU YCTOMUYMBOCTH CaMUX KOHCTPYKIIMH WIM MX 3JIEMEHTOB.
ToMmy u npyromy ciy4yaro COOTBETCTBYET KPUTHYECKAsl T€MIIepaTypa NporpeBa CEYEHUs
KOHCTPYKLMHU WIH €€ OTAEIBHOIO JJIEMEHTA B YCIOBUAX I10Kapa.

Pacuer npenena OrHECTOMKOCTH CBOJUTCS K PELICHUIO JBYX 3aJa4: CTATHYECKOW U
TEIUIOTEXHUYECKOM.

CraTuueckas 4acTb pacueTa CBOAMUTCS K OIPEAENICHUI0 HECYIIEW CIOCOOHOCTH
KOHCTPYKIMU C Y4ETOM M3MEHEHHs CBOMCTB METajula MPHU BBICOKHX TEMIEpaTypax, T.e.
ONpENEICHUsI KPUTHYECKOM TEMIEPATypsl B MOMEHT HACTYIUICHHS IPEIEIBHOIO
COCTOSIHMSI IIPU TTOKApE.

B pesynbraTe peuieHus TEMIOTEXHUYECKOW YacTH pacyeTa ONpenessieTcs BpeMs
HarpeBa MeTajula OT Hadaja JEeWCTBHUS IOXKapa 10 JOCTWKEHHS B PAaCYCTHOM CEUYCHUH
KPUTHUYECKOW TeMIiepaTyphl, T.e. OmpeneiseTcss (PakTHUeCKUid Tpeaen OTHECTOMKOCTH
KOHCTPYKLIMU.

5.2. CraTnyeckasi 4acTb pacyera

YuuThiBasi ~ OCOOEHHOCTh  METAUIMYECKMX  KOHCTPYKUMH  (pacrpejaelieHue
TEMIIEPATYpbl 110 HUX CEUEHUIO NPUHUMAETCS PAaBHOMEPHBIM), JUII HUX MOXKHO, HE
oTpesieNisis KPUBYIO CHIDKEHHUS! HECYIIeW CIOCOOHOCTH, Cpa3y BBIYMCIUTH KPUTHYECKYIO

TEMIIEpaTypy B CEUEHHUH, BHI3bIBAIOLIYIO MOTEPIO HECYIIEH CIIOCOOHOCTH.
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Kputnueckast TemnepaTtypa onpeaesieTcs B 3aBUCUMOCTH OT KOA(P(UIIUEHTOB y, U
7, YYUTBIBAIOIINX U3MEHEHUS HOPMATUBHOTO COITPOTUBIICHUS U MOAYJI YIIPYTOCTH CTaIU

B 3aBUCUMOCTH OT TeMIlepaTyphl (Tabnwuia 4):
- 14 u3rudaeMbIX U BHEIICHTPEHHO-HATPYKEHHBIX KOHCTPYKIIUH;
- I UEHTPaJIbHO-HArPYKEHHBIX KOHCTPYKIUH;
- MPOCTPAHCTBEHHBIE KOHCTPYKIUU (PepMbI).

Tabmuua 4. 3Hauenue KOIP(GUIMEHTOB y, U y,, YUYUTHIBAIOIIMAX M3MEHEHUS

HOPMATHBHOI'O CONPOTUBJIEHUS R, ¥ MOIyJs YNpyroctd E cTaiud B 3aBHCUMOCTU OT
TeMIEPATYPbI

Temmneparypa, ' Vr Ve
20 1,0 1,0
100 0,99 0,96
150 0,93 0,95
200 0,85 0,94
250 0,81 0,92
300 0,77 0,90
350 0,74 0,88
400 0,70 0,86
450 0,65 0,84
500 0,58 0,80
550 0,45 0,77
600 0,34 0,72
650 0,22 0,68
700 0,11 0,59

5.2.1. IlleHTpajibHO-HATPY KEHHbIE U IEHTPAJIbHO-PACTAHYThIe KOHCTPYKIIUU
[leHTpanbHO-HArPYKEHHBIE D3JIEMEHTHl YTPauMBAIOT HECYIIYI0 CIOCOOHOCTH B
pe3ynbTaTe NOTepU MPOYHOCTH WIM 3a CYeT TnoTepu ycroiumBocTt. Ilpenen
OTHECTOMKOCTU LIEHTPAJIbHO-HATPYKEHHBIX 3JIEMEHTOB HACTYIIAET B PE3yJbTaTe IMPOIrPEBa
UX CEUEHHUs J0 KpUTHYECKOW TemmepaTypbl. Kputnueckas temiiepaTypa Takux CTep>KHEU
OMpEEeACTCS KaK HAMMEHbIIas BEJIMYMHA U3 ABYX HAWICHHBIX 10 Tabnuile 3 3HAaYCHUI B

3aBHUCHMOCTH OT KO3(PPUIIMEHTOB y, U 7,, ONPEAEIIEMbIX M0 popMyam:

Nﬂ
yT:ARy,, (1)

N, &
Ye= 2 gy (2)
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rue:
N, — HOpMaTuBHas Harpyska, Kk,

2
A — TUIOIIAJb MTOIIEPEYHOTO CEYEHHUS], M

R, — HadaJbHOE HOPMATUBHOE CONPOTUBIICHUE cTain, Mlla;

yn

E, — HavyanbHbIA MOAYJb yIpyroctu cranu, Mlla E, = 2,1-10° Mlla ;
[, — pacueTHas IJINHA CTEPIKHS, M;

- 4
J, ., — HQAUMEHBIINIA MOMEHT UHEPIIUU CEUEHUSI CTEPIKHS, M .

Kputnueckas temneparypa UEHTPaIbHO-PACTSIHYTHIX KOHCTPYKLMHA OHpenesieTcs

no Tabsuiie 3 B 3aBUCUMOCTH OT KO3 PUIlMEeHTa y, , BRBIYUCICHHOTO Mo dopmyiie (1).

5.2.2. M3rubaemblie M BHELCHTPECHHO-HATPYKEHHbIE KOHCTPYKIIMHU

[Ipenen OrHECTOMKOCTHM W3TMOAEMBIX M BHELEHTPEHHO-HATPY>KEHHBIX 3JIEMEHTOB
HACTyMaeT B pe3yJbTaTe YBETUYCHUS TEeMIIePaTyphl UX HanOoJiee HAMPSHKCHHOW TpaHu 710
KPUTUYECKON BeNWYUHBI. J[JI1 37€eMEeHTOB 0O€3 OrHe3allMThl U 3JIEMEHTOB CIUIOIIHOTO
ceyeHus (C OrHEe3allUTOW) TeMmreparypa HauOosee HAMPSHKEHHOW TpaHW MPUHUMAETCS
paBHOW TeMIiepaType BCero ceueHus. sl 2JIeMEHTOB W3 TMPOKATHBIX mpoduieit
TeMIiepaTtypa HauOojiee HaNpsHLKEHHOM TpaHW MPUHUMAETCS paBHOM Temmeparype
COOTBETCTBYIOIICH MOJIKU UM CTEHKHU MOTIEPEYHOTO CEUEHUSI.

Kputnueckast remmepaTypa u3ru0aeMbIxX 3JIEMEHTOB ONpeJessieTcss o tabnuie 3 B

3aBUCUMOCTH OT KO3PUIIUEHTA ¥, , BBIYUCsIeMoro no gopmyse (3):
Yr=—r s 3)

rae:

M, - M3rubaromuii MOMEHT OT HOPMATHBHOW HArpy3Ku, Hm;

o 3
Wp[ - INIACTUYCCKHUKY MOMCHT COIIPOTUBJICHHA CCUCHUSA, M .
Wpl =cW,_,

rae ¢ — KodPUIMEHT, YIYUTHIBAIOIINN pa3BUTHE MIACTUUECKUX AehopManuii (s
AaByTaBpa u mBemepa — 1,12; mas tpyosr — 1,26; nns taBpoBoro ceueHus — 1,6; nms

KBaJIpaTHOTO ceueHus — 1,5);
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W, —MOMEHT COIPOTHUBIICHUS.

n

Kputnueckass temmeparypa BHEIICHTPEHHO-CXKATBIX CTEP’KHEU OMpPENeNseTcs Kak
HAaWMECHBINAS BEJIMYMHA W3 JBYX HAWJICHHBIX MO TaOiuIe 3 3HAYCHUN B 3aBUCUMOCTH OT
kod(punneHToB y, u y,. KoapdbumueHr y, BeIauciastoT no ¢popmyie (4):

N e 1

yT:Rn(W—l—Z), (4)

yn n

rac:
€ - OKCOCHTPUCUTCT IMPUTOKCHUA HOpMaTHBHOﬁ HArpys3kKu, m.

Koadhdumment y, Beraucnsator mo hopmye (2).

Kputnueckass teMmneparypa BHELEHTPEHHO-PACTAHYTHIX JJIEMEHTOB OIPEACIISETCS

1o Tabsuiie 3 B 3aBUCUMOCTH OT KOA(PHUIIMEHTa y, , BRBIYUCIIEMOT0 110 dhopmyiie (4).

5.2.3. IIpocTpaHcTBeHHbIe KOHCTPYKIMU ((pepMbI)

[Ipenen OrHecTOMKOCTH NMPOCTPAHCTBEHHBIX KOHCTPYKIIMM HACTYNAET B PE3yJIbTATE
HOTEPH HECYIIEH CIIOCOOHOCTHU AJIEMEHTA, 00J1aJal0IEro MUHUMAJIbHON OrHECTOMKOCTBIO.
JUist omnpeznelieHHs TakKuX 3JEMEHTOB OINPEIEsSOT OTHECTOMKOCTh BCEX CTEp)KHEU
KOHCTPYKLMU: LICHTPAJIBbHO-HATPYKCHHBIX, BHELICHTPEHHO-PACTAHYTHIX, BHELEHTPEHHO-
CKaTbIX, M3rubaembix. KpuThueckas TemmepaTypa TaKUX SJIEMEHTOB ONpENENsieTcs B

COOTBETCTBUH C ILII. 5.2.1,.5.2.2 HacTosmend NHCcTpyKIUU.

5.3. Temnorexanuyeckasi 4acTb pacyera

Kaxk HW3BECTHO, METaJI oOnamaer BBICOKUM ko3 (ppurmeHToOM
TEMITEPaTyPONPOBOTHOCTH, 32 CUYET YETO BBIPAaBHHUBAHHE TEMITEPATyphl IO €ro TOJIIUHE
IIPOUCXOJAUT BechbMa OBICTPO. DTO JaeT BO3MOXKHOCTh TPUHATH PABHOMEPHOE
pacmpeiesiecHde TeMIeparypsl. B 3ToM cilydae MOXHO YTBEP)KIaTh, YTO KOJHUYECTBO
TeIjIa, MOTJIONIEHHOE HAarpeBaeMOW KOHCTPYKIIMEW 3a BpeMsi Ar depe3 000rpeBaeMyro
MMOBEPXHOCTh PABHO YBEIUYCHUIO €r0 TEIJIOCOEPKaHuUS, T.€.

a(t, =1,,)S AT = C o PV e Loy ne —Len) > (5)

rie:
a - Kod(pduuuenT termwiooomena, Bm/(m’ - C);
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. 0
t, - TeMIepaTypa Harpesatomeu cpensl, C;
0
t.m - TEMIIEPATYpA CTEPXKHSA, C;
2
S, - 00orpeBaeMasi HOBEPXHOCTb CTEPHKHS, M ;

A7 - pacUeTHbBIN HHTEPBAJI BPEMEHU, C;

. 0
Clem — YCPEHEHHOE 3HAUCHUE YICJIBHOM TETUIOEMKOCTHU ctanu, o/ (ke C);
3
£, - TNIOTHOCTh CTaJIH, K&/M "

3
V — 00bem MeTasia CTepKHs, M,

t — U3MEHEHHE TeMIIepaTypbl CTEPKHSI YEpPE3 PaCUECTHBIN UHTEPBAJI BPEMEHH.

tem ,At

3amenuB S, =ul, V, =Al,

re:

u — 00orpeBaeMoil mepuMeTp CTEPIKHS, M;

A — nnoniaar NONEPEYHOTO CEUEHUS, M

[ — nMuHA CTePXKHSA, M,

MOJIyYHM YpPaBHEHHUE TEMIIEPATYPhl CTEPKHS:

a(t,—t, )At
cm, At = cm +
C

6
temptred ( )
Ota ¢opMyna ABIAETCS aIrOPUTMOM JIsi pacuera TeMIepaTypbl HE3aIIMIEHHBIX
METaJUIMYECKNX KOHCTpyKhui. Kak ciemyeT u3 ypaBHEHUs, TeMIepaTypa KOHCTPYKIIUNA B
Mpouecce HarpeBa 3aBUCHT TOJIbBKO OT OJHOIO IapaMcTpa — HpHBeHeHHOﬁ TOJIIIINUHBI

metamia ¢, (n.7.m.). [lpuBeneHHas TojuMHa MeTajla JaeT BO3MOXKHOCThH IPUBECTU
CTEP>KHU, UMEIOIINE TI00YI0 KOHPUTYypaLHIO MOTIEPEYHOT0 CEYeHUS], K TPOCTOM IIaCTHHE.

3HayeHuE HpHBC,Z[CHHOﬁ TOJIIIHUHBI B O6HI€M ciIydyac OmnpeacisicTtCsd KaK OTHOIICHUC

MI0LIAAH IONEPEUHOr0 CEYeHUs K 000rPEBAEMOMY €I0 HEPUMETPY, T.€.:
tred = D) (7)

rIe:
u — 000TpeBaEMBIN IEPUMETP, MM.
B tabmuiie 5 mpuBeneHbl MpUMEphl pacueTa MPUBEACHHON TOJIIWHBI MeTallia s

KOHCTPYKITUH ABYTaBPOBOTO M KOPOOUATOTO CCUCHHS.
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Tabmuma 5. [lpumepsl pacueTa MpUBEACHHON TOJIIMHBI METAJIIA
KoHcTpykumsi ABYTaBpoBOro npoguJis lrea

9 A
2(2h + 4b 4+ 4b'—4s)

KoHcTpykuusi 3aMKHYTOr0 npoguiis trou

- b -
il 11  1h
|

- | 2(h+b)
| |
| /ff l\\\\ |
) L

C wucnonp3oBanueM ¢Gopmyn (6, 7) ObUTM TOCTPOEHBI TPaPUKH 3aBUCUMOCTH
TEMIIEPATypbl HE3AIUIICHHBIX 3JIEMEHTOB CTAJIBHBIX KOHCTPYKIMA OT TMPUBEICHHOU
TOJIIMHBI METa/lIa U BPEMEHU UX HArpeBa MO PEXUMY «CTaHJIApTHOIo» moxapa (puc. 3).
C nomompio 3THX TrpadukoB omnpenensercs (aKTHUECKUW TIPeaea OTHECTOWKOCTH
HE3ALIUIIEHHBIX CTAJIbHBIX KOHCTPYKIIMH U MX 3JIEMEHTOB M3 YCJIOBHS MOTEPHU HECYIEn

CITOCOOHOCTH B YCIIOBUAX I1OKapa.
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Pucynok 3. 3aBucHMOCTb TeMIIepaTypbl HE3AIIMILIEHHBIX 3JIEMEHTOB CTAIbHBIX KOHCTPYKIIUH OT
BPEMEHH HarpeBa Mo pexnuMy «CTaHIapTHOTO» moskapa (kpusas /). L{ludps! y KpUBBIX COOTBETCTBYIOT
IIPUBEACHHON TOIIMHE METAIUIA fred, MM.

Takum oOpa3om, i omnpeneneHvs (aKTUUECKOTO TMpejesia OTHECTOWKOCTH
HE3AIUIIEHHBIX 3JIEMEHTOB CTAIBHBIX KOHCTPYKLUMH TpH AEUCTBUU «CTaHAAPTHOTO»
nokapa He0OXO0/IMMO OIPEIEIUTh 3HAUEHHE KPUTUUECKOU TeMIepaTyphl #., (CTaTudyeckas
3a/1a4a), a 3aTeM 3HAUYCHHUE MPUBEICHHON TOJIIUHBI METAIIA f,,; U IPEJET OTHECTOMKOCTH

IT; (TemnoTeXHUYeCcKas 3a/1a4a).

BpeMs < 1OCTMKEHMSI KPUTHYECKOM TEMIIEpaTypbl CTaJlbHOW  KOHCTPYKLUH,
3aIIMIIEHHON . cucteMoil KOHCTpykTuBHOW orue3ammtbl «ET JICTK» onpenensercs mo
dopmyiie (8) Ha OCHOBaHMHU YpaBHEHUS YHUCIOBON PErpeccuu, MOJYyYEHHOTO B PE3yJIbTaTe
00paOOTKM aHHBIX OTHEBBIX MCIBITAHUI B COOTBETCTBUM C METOIMKON NpuioxeHus H
[5]. Meroauka oOpaOOTKH IaHHBIX OTHEBBIX HWCIBITAHUN NPUBEIEHA B MPHIOKEHUU
A Hacroset MHcTpyKiuu.

t=a,+ad,+a,dt,, +ast, +a,d,t, +asdt,t.,, +agt,t,, +alt.,, (8)
rue:

ay— ar;— Ko PUIMEHTH ypaBHEHUS perpeccuu (Tadmura 6);
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dp — TOJIIIIMHA OTHE3AIUTHOTO OKPBITHS, MM,

lreq — IPUBEJICHHA TOJIIMHA METalJIa, MM.

Tabnuma 6. Koadpduuments: ypaaenus (8)

Koo durment KoHcTpykius AByTaBpoBOro KoHcTpykuus 3aMKHYTOTO

npoQpuIIs npoduns
ay 0,14824 -1,38810
a -1,16420 1,83096
a 2,90230 -0,41451
as 0,00037 0,01368
ay -0,00124 0,00011
as 0,00706 0,00067
ag 0,00109 0,02371
ar 0,49402 -2,67695

Meronuka ompeneneHus TpeOyemor TosmmuHbl Matepuania MBOP @ cuctemsr
KOHCTpYKTUBHOW OTHe3amuThl «ET JICTK» 1 CcTajdbHBIX KOHCTPYKIUA CBOJMUTCS K
OTPENEICHUIO TOJIIWHBI TMOKPBITHUS..B 3aBUCUMOCTH OT TpebyeMoro mpejena
OTHECTOMKOCTM  KOHCTPYKLHMHM, KPUTHYECKOM  TEeMIEpaTypbl, BBIYUCICHHOW B
COOTBETCTBUM C pazaesnoM 5.2 Hacrosmed WHCTpyKIIMM M NOPUBEACHHOW TOJILIHUHBI

MeTaJia, UCIob3ys TaOJIULIbl, TPUBEACHHbIE B puioxeHusx b u B.
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8. CpenctBa OTHE3aILHThI TUTSL CTaJIBHBIX KOHCTPYKLMH. PacuetHo-
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Meronuka/®I'BY BHUUIIO MUC Poccun 2013 1.
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IMPUJIOKEHUA
HNPUJIOKEHHUE A

MeTtoauka o0padOTKH Pe3yJbTATOB OTHEBbIX UCIIBITAHUI

OO0paboTka pe3ylnbTaTOB OTHEBBIX HCIBITAHUNA BBIMOJHEHA METOJIOM YHUCIOBOM
perpeccuu B COOTBETCTBUM C METOAMKOM, U3JI0XKEHHOU B npuioxkenuu H [5]. MexoaubiMu
JAHHBIMH JUIsI OOpaOOTKM MO 3TOM METOIWKE TMOCIYXWIH TOJIMHA OTHE3alUTHOM
CUCTEMBI dp Ha 00pa3lax AJis UCTILITAHUSI B COOTBETCTBUU C [4], TeMIepaTypHbie JaHHbIE
10 UCHBITAHUSM, TPUBEACHHAS TOIIIUHA METAIIA /.

B coorBercTBUM C mpwioxennem H [5], yuCIEHHBIA aHAllN3 MHOXECTBEHHOMN

JUHEHHOM perpeccuu MpoOBOAST, UCTIOb3YS Cleaytoulee YpaBHEHUE:

o
sc 1 (A1)

d
t=a0+a1dp+a2A—;V+a36’SC+a4dPHSC+a5dp Y S/CV+a6 IV AT

re:

ap— a7 — K03(pPUIHEHTHI ypaBHEHHSI PETPECCHUH;

dp — TOJIINHA OTHE3AIUTHOTO MMOKPBITUS, MM;

A,/V — k09DOHUUHEHT CeueHus! CTAIBHOM KOHCTPYKIIUH, M

. 0
0;c — KpUTHUYECKas TEMIIEpaTypa CTaabHOU KOHCTpYyKUuH, C.

B Poccun TpammumoHHO BMeCTO Kodpduimenta ceueHus A,/V mnpumeHsiercs
3HAUYEHHUE TMPUBEACHHOW TOJIIMHBI METAIa f,.4, KOTOpas (AKTHUUECKH SBIIAETCS
BEIUYMHOW 0OparHoW mnpoduiabHOMY Kod3pduimenty cedyenus A,/V, mnosatomy B
JanbHEHIINX . pacuerax OyJeT WCMOIb30BAThCS 3HAYCHUE TPUBEACHHOW TOJIIAHBI
MeTajia, TOrJla YypaBHEHHE PErpecCuu MPUMET CIeIYIOIUN BU/L:

t=a, + aldp + a2dptred +ast, + a4dptcr + asdptcrtred +agt, t,, +at., (A_Z)

Omnpenenenrne Kod(h(GUIMEHTOB PErpeccuul dy — d; MTPOBOAMIOCH MPHU MOMOIIU
nporpammuoro komiuiekca MS Excel. [lomyuenHbie B pesynbTaTe perpecCHOHHOTO
aHanu3a KodQPUIUEHTHI a)— ad; YMHOXAIOTCS Ha KoppekTupyrommii kodgunment (K<1),

JUISl BBIITOJTHEHUS KpuTepueB 1o 1. 13.6.1 [5]:
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- KOJIMYECTBO TMOJIOKHUTEIBHBIX PA3HUIl MKy PACUETHBIMHU 3HAYEHUSMH TEMIIEPATyp

U ucrbiTanueM He 6onee 20 %;

- CcpemHee 3HaYeHHE Pa3HUIl TeMIIepaTyp MEXIy pacueTOM M UCIBITaHuEM — MeHbIIIe 0;

- KOJIMYECTBO TMOJIOKHUTEIBHBIX Pa3HUI] TeMIepatyp co 3HaueHuem 6oisee 30 % — 0.
[Tocne ompeneneHusi KOAPQOUIMEHTOB PErpeccUH, HCIONB3ys Qopmyny A.2,

ompenaenseTcss TpedyeMas TOJIIMHA OTHE3AIUTHOTO MOKPBITUS IS 3aJaHHOTO Ipenesa

OTHECTOUKOCTH.
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IMPUJIOKEHUE b

Omnpenesenue TpedyemMoil TOMMUHBI NOKPbITUSA MaTepuaiaa MBOP @ B

3aBHCHMOCTH OT TPedyeMoro npejaesia OrHeCTOMKOCTH, MPUBEACHHON TOIIIMHBI

MeTaJlJIa U KPUTHYECKOH TeMIepaTyphl CTAJIbHOH KOHCTPYKIHMHU

ABYTABPOBOI0 NpoQuJist

CxeMa orse3amuTbl KOHCTPYKIIMHU JIBYTaBpPOBOTO MpOoduiis MpUBEICHA HA PUCYHKE
bl. TpeGyembie Tonuuubl nokpeiTUst Marepuaia MBOP @ s oGecniedeHus mpeaesion
ornectorikoctd R15 — R90 npuenenst B Tabnunax b1 — b5 cooTBercTBEeHHO.

=

1 —marepuan 0a3aJIbTOBBIA OTHE3AIIUTHBIN
pyaoHHBIH (onsrupoBanubiii MBOP-®;

2 — orge3amuTHBIN cocTaB «Ilnazac»

3 — orne3amuTtHas muta «k EURO-JIUT»

4 — CrepxHeBas KOHCTPYKITUS
JIIByTaBpOBOTO Ce4YeHHs coOpaHHAas W3
CTAJIbHBIX XOJOIHOTHYTHIX OIMHKOBAHHBIX

C o6pa3HbIx npoduieH.

Pucynox b1. CxeMa orue3amursl KOHCTPYKIIMHU ABYTaBPOBOTO MPOQUIIS

Tabnua Bl. Ilpenen oruecroiikoctu R15

TpeGyemas ToIIIMHA IOKPBITHSI, MM, IPH KPUTHYECKOH TeMIlepaType CTAJIbHOI

trMe;:’ koHcTpyKiun, "C
350 400 450 500 550 600 650 700

0,75 8 8 5 5 5 5 5 5
0,76 8 8 5 5 5 5 5 5
0,77 8 8 5 5 5 5 5 5
0,78 8 5 5 5 5 5 5 5
0,79 8 5 5 5 5 5 5 5
0,8 8 5 5 5 5 5 5 5
0,81 8 5 5 5 5 5 5 5
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
M 350 400 450 500 550 600 650 700
1,7 5 5 5 5 5 5 5 5
1,71 5 5 5 5 5 5 5 5
1,72 5 5 5 5 5 5 5 5
1,73 5 5 5 5 5 5 5 5
1,74 5 5 5 5 5 5 5 5
1,75 5 5 5 5 5 5 5 5
1,76 5 5 5 5 5 5 5 5
1,77 5 5 5 5 5 5 5 5
1,78 5 5 5 5 5 5 5 5
1,79 5 5 5 5 5 5 5 5
1,8 5 5 5 5 5 5 5 5
1,81 5 5 5 5 5 5 5 5
1,82 5 5 5 5 5 5 5 5
1,83 5 5 5 5 5 5 5 5
1,84 5 5 5 5 5 S 5 5
1,85 5 5 5 5 5 5 5 5
1,86 5 5 5 5 5 5 5 5
1,87 5 5 5 5 5 5 5 5
1,88 5 5 5 5 5 5 5 5
1,89 5 5 5 5 5 5 5 5
1,9 5 5 5 5 5 5 5 5
1,91 5 5 5 5 5 5 5 5
1,92 5 5 5 5 5 5 5 5
1,93 5 5 5 5 5 5 5 5
1,94 5 5 5 5 5 5 5 5
1,95 5 5 5 5 5 5 5 5
1,96 5 5 5 5 5 5 5 5
1,97 5 5 5 5 5 5 5 5
1,98 5 5 5 5 5 5 5 5
1,99 5 5 5 5 5 5 5 5
2 5 5 5 5 5 5 5 5
Tabmuma B2. Hpenen oruecroiikoctu R30
tred TpeOyemasi ToJIIIMHA OKPBITHSI, MM, IIPH Kpn;)mqeucoﬁ TeMIeparype CcTajabHOI
MM’ KOHCTpyKuuH, C
350 400 450 500 550 600 650 700
0,75 13 13 13 10 10 10 8 8
0,76 13 13 10 10 10 10 8 8
0,77 13 13 10 10 10 10 8 8
0,78 13 13 10 10 10 8 8 8
0,79 13 13 10 10 10 8 8 8
0,8 13 10 10 10 10 8 8 8
0,81 13 10 10 10 8 8 8 8
0,82 13 10 10 10 8 8 8 8
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tred,
MM

KOHCTPYKLMH, 'C

TpeOyemasi TOJIIMHA MOKPBITHS, MM, IIPU KPUTHYECKOH TeMIlepaType CTaJIbHOM

350

400

450

500

550

600

650

700

1,71

5

1,72

1,73

1,74

1,75

1,76

1,77

1,78

1,79

1,8

1,81

1,82

1,83

1,84

1,85

1,86

1,87

1,88

1,89

1,9

1,91

1,92

1,93

1,94

1,95

1,96

1,97

1,98

1,99

ARV, ARV, RV, RV, RV, RV, RRV, RV, ARV, RV, R RV, RV, R RV, RV, ARV, N AV, RV, R RV, RV, N RV, ARV, R RV, N RV, R RV, RRG, R RV, R RV, ARV, R RV ]

VRV, ARV, RV, RV, RV, RV, R RV, AV, RV, RV, R RV, RV, R RV, RV, RV, RV, RV, RRV, R RV, N RV, ARV, RV, N RV, R RV, RRV, R RV, R RV, ARV, R V)]

DN Dl hfhfhhfDhhfhfOhfDhOhohafhahfhhfDhhyOhjohafhahfhghfDhh || DDl D

[ RV BRV RV NNV REY RV RV REY MR NRY RV NRY RRY NNV RRY RV RV RRY RNV REY RNV MRV RRY RNV MRV NRY NV BRI D]

ARV, ARV, RV, RV, RV, RV, RRV, R AV, SRV, R RV, RRV, RV, S SO, NG, ARV, NV, N AV, RRV, R RV, R RV, NV, AV, N RV, J RV, R RV, R R, RV, RV,

V. RRV, RV, RRV, ARV, RV, RRV, ARV, R RV, RV, R RV, RRV, RV, R RV, NV, L RV, RV, RV, J RV, SRV, AV, RV, RV, ARG, NV, RV, RV, N RV, ARV, R,

ARV, ARV, RV, RRV, R RV, R RV, RRV, R AV, RV, RV, RRV. RV, R RV, RV, ARV, R RV, RV, RRV, R AV, RV, ARV, RV RNV, N RV, RRV, R RV, R RV, ARV, R RV

V. RRV, RV, RV, ARV, RV, RRV, RV, ARV, RV, R RV, RRV, RV, RV, NV, R RV, R RV, RV, RV, RV, AV, RV, RV, ARV, NV, RV, RV, N RV, ARV, R,

Taomux

a b3. Tlpenen oruecroiikoctu R45

Tpebyemasi ToIIMHA OKPBITUSI, MM, IPH KPUTHYECKOI TeMIepaType CTAJIbHOI

tregh KOHCTPYKLMH, 'c

M 350 400 450 500 550 600 650 700
0,75 20 18 16 16 16 13 13 13
0,76 18 18 16 16 16 13 13 13
0,77 18 18 16 16 13 13 13 13
0,78 18 16 16 16 13 13 13 13
0,79 18 16 16 16 13 13 13 13
0,8 18 16 16 16 13 13 13 13
0,81 18 16 16 13 13 13 13 13
0,82 16 16 16 13 13 13 13 10
0,83 16 16 16 13 13 13 13 10
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
0,84 16 16 13 13 13 13 13 10
0,85 16 16 13 13 13 13 10 10
0,86 16 16 13 13 13 13 10 10
0,87 16 16 13 13 13 13 10 10
0,88 16 16 13 13 13 10 10 10
0,89 16 13 13 13 13 10 10 10
0,9 16 13 13 13 13 10 10 10
0,91 16 13 13 13 13 10 10 10
0,92 16 13 13 13 10 10 10 10
0,93 13 13 13 13 10 10 10 10
0,94 13 13 13 13 10 10 10 10
0,95 13 13 13 13 10 10 10 10
0,96 13 13 13 10 10 10 10 8
0,97 13 13 13 10 10 10 10 8
0,98 13 13 13 10 10 10 10 8
0,99 13 13 13 10 10 10 8 8
1 13 13 13 10 10 10 8 8
1,01 13 13 10 10 10 10 8 8
1,02 13 13 10 10 10 10 8 8
1,03 13 13 10 10 10 8 8 8
1,04 13 13 10 10 10 8 8 8
1,05 13 13 10 10 10 8 8 8
1,06 13 10 10 10 10 8 8 8
1,07 13 10 10 10 10 8 8 8
1,08 13 10 10 10 8 8 8 8
1,09 13 10 10 10 8 8 8 8
11 13 10 10 10 8 8 8 8
111 13 10 10 10 8 8 8 8
1,12 10 10 10 10 8 8 8 8
1,13 10 10 10 8 8 8 8 8
1,14 10 10 10 8 8 8 8 8
1,15 10 10 10 8 8 8 8 8
1,16 10 10 10 8 8 8 8 8
1,17 10 10 10 8 8 8 8 8
1,18 10 10 8 8 8 8 8 8
1,19 10 10 8 8 8 8 8 8
12 10 10 8 8 8 8 8 8
121 10 10 8 8 8 8 8 8
1,22 10 10 8 8 8 8 8 8
1,23 10 10 8 8 8 8 8 8
1,24 10 10 8 8 8 8 8 8
1,25 10 8 8 8 8 8 8 8
1,26 10 8 8 8 8 8 8 8
1,27 10 8 8 8 8 8 8 8
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tred,
MM

TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM
KOHCTPYKLMH, 'c

350

400

450

500

550

600

650

700

1,72

W

1,73

1,74

1,75

1,76

1,77

1,78

1,79

1,8

1,81

1,82

1,83

1,84

1,85

1,86

1,87

1,88

1,89

1,9

1,91

1,92

1,93

1,94

1,95

1,96

1,97

1,98

1,99

2

N[NNI NN |00 |00 |0 |C0|CO[(CO[(C0|C0|0|R0|C0|(CO|C0 |00 |00 |0

RV, RV, BV, V. RV, BRIV, RV, RV, RV, NIV, RV, RV, RV, BRIV, RV, RV, REV, LV, AV, B RV, | Ne ol e ol o ol o cRe ol No ol No ol o o]

(R, RV, RV, B0, SEC, SRV, RV, NIV, RV, NIV, RV, RV, RV, BRIV, RV, RV, RV, RV, RAV, RV, RV, RV, RV, NV, RV, R AV, B AV, R RV,

(7 NIV RV RV REV RV RIS NEY BV REY RV RS NV NIV RV RV R RV AV RV NV RV RV AV LY RV A0 R D) |

VRV, RV, RV, RV, RV, AV, RV, NV, RV, RV, BV, BV, NV, RIC, RV, RV, R, RV, RV, RV, AV, RV, RV, AV, R AV, RV, R RV,

(R, RIV. RV, NV, RV, RV, RV, RV, RV, NIV, RV, RV, RV, E VRV, RV, RV, BV, RAV, RV, RV, RV, RV, NV, RV, R AV, B AV, R RV,

VRV, RV, RV, RV, RV, BV, RV, NV, RV, RV, BV, RV, NV, BRIV, RV, RAV, RV, RV, RV, RV, V. A, NIV, NIV, B AV, RV, RV, NV,

VRV, RV, RV, RV, RV, BV, RV, NV, RV, RV, BV, RV, NV, BRIV, RV, RV, RV, RV, RV, RV, BV, RV, NIV, NIV, B AV, R AV, RV, NV,

Tabnuma b4. [Ipenen oruecroiikoctu R60

TpeOyemas TONHUHA OKPBITUSI, MM, IPH KPUTHYECKOH TeMIepaType CTAJIbHOMI

tred, KOHCTPYKUMH, 'C

Ve 350 400 450 500 550 600 650 700
0,75 26 23 23 20 20 18 18 16
0,76 26 23 23 20 18 18 16 16
0,77 26 23 20 20 18 18 16 16
0,78 23 23 20 20 18 18 16 16
0,79 23 23 20 18 18 16 16 16
0,8 23 23 20 18 18 16 16 16
0,81 23 20 20 18 18 16 16 16
0,82 23 20 20 18 16 16 16 16
0,83 23 20 18 18 16 16 16 16
0,84 23 20 18 18 16 16 16 13
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTUYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
0,85 23 20 18 16 16 16 16 13
0,86 20 20 18 16 16 16 16 13
0,87 20 18 18 16 16 16 10 13
0,88 20 18 18 16 16 16 10 13
0,89 20 18 16 16 16 16 10 13
0,9 20 18 16 16 16 13 10 13
0,91 18 18 16 16 16 13 10 13
0,92 18 18 16 16 16 13 10 13
0,93 18 18 16 16 16 13 10 13
0,94 18 16 16 16 13 13 10 13
0,95 18 16 16 16 13 13 10 13
0,96 18 16 16 16 13 3 10 13
0,97 18 16 16 16 13 13 10 13
0,98 18 16 16 13 13 13 10 13
0,99 16 16 16 13 13 13 10 13
1 16 16 16 13 13 13 10 13
1,01 16 16 16 13 13 13 10 10
1,02 16 16 16 13 13 13 10 10
1,03 16 16 13 13 13 13 10 10
1,04 16 16 13 13 13 13 10 10
1,05 16 16 13 13 13 13 8 10
1,06 16 16 13 13 13 13 8 10
1,07 16 16 13 13 13 13 8 10
1,08 16 13 13 13 13 13 8 10
1,09 16 13 13 13 13 10 8 10
11 16 13 13 13 13 10 8 10
111 16 13 13 13 13 10 8 10
1,12 16 13 13 13 13 10 8 10
1,13 16 13 13 13 13 10 8 10
1,14 13 3 13 13 10 10 8 10
1,15 13 13 13 13 10 10 8 10
1,16 13 13 13 13 10 10 8 10
1,17 13 13 13 13 10 10 8 10
1,18 13 13 13 13 10 10 8 10
1,19 13 13 13 10 10 10 8 8
12 13 13 13 10 10 10 8 8
121 13 13 13 10 10 10 8 8
122 13 13 13 10 10 10 8 8
1,23 13 13 13 10 10 10 8 8
1,24 13 13 13 10 10 10 8 8
1,25 13 13 10 10 10 10 8 8
1,26 13 13 10 10 10 10 8 8
1,27 13 13 10 10 10 10 8 8
1,28 13 13 10 10 10 10 8 8
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTUYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c

v 350 400 450 500 550 600 650 700
1,29 13 13 10 10 10 8 8 8
13 13 13 10 10 10 8 8 8
131 13 13 10 10 10 8 8 8
1,32 13 10 10 10 10 8 8 8
1,33 13 10 10 10 10 8 8 8
1,34 13 10 10 10 10 8 8 8
1,35 13 10 10 10 8 8 8 8
1,36 13 10 10 10 8 8 8 8
1,37 13 10 10 10 8 8 8 8
1,38 13 10 10 10 8 8 8 8
1,39 10 10 10 10 8 8 8 8
1.4 10 10 10 10 8 8 8 8
1,41 10 10 10 8 8 8 8 8
142 10 10 10 8 8 8 8 8
1,43 10 10 10 8 8 8 8 8
1 44 10 10 10 8 8 8 8 8
1,45 10 10 10 8 8 8 8 8
1,46 10 10 10 8 8 8 8 8
1,47 10 10 10 8 8 8 8 8
1,48 10 10 10 8 8 8 8 8
1,49 10 10 8 8 8 8 8 8
1,5 10 10 8 8 8 8 8 8
1,51 10 10 8 8 8 8 8 8
1,52 10 10 8 8 8 8 8 8
1,53 10 10 8 8 8 8 8 8
1,54 10 10 8 8 8 8 8 8
1,55 10 10 8 8 8 8 8 8
1,56 10 10 8 8 8 8 8 8
1,57 10 8 8 8 8 8 8 8
1,58 10 8 8 8 8 8 8 8
1,59 10 8 8 8 8 8 8 8
1,6 10 8 8 8 8 8 8 8
1,61 10 8 8 8 8 8 8 8
1,62 10 8 8 8 8 8 8 8
1,63 10 8 8 8 8 8 8 8
1,64 10 8 8 8 8 8 8 8
1,65 10 8 8 8 8 8 8 8
1,66 8 8 8 8 8 8 8 8
1,67 8 8 8 8 8 8 8 8
1,68 8 8 8 8 8 8 8 8
1,69 8 8 8 8 8 8 8 8
1,7 8 8 8 8 8 8 8 8
1,71 8 8 8 8 8 8 8 8
1,72 8 8 8 8 8 8 8 8
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tred,
MM

KOHCTPYKLMH, 'c

TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTUYECKOI TeMIlepaType CTAJIbHOM

350

400

450

500

550

600

650

700

1,73

[0 ¢)

1,74

1,75

1,76

1,77

1,78

1,79

1,8

1,81

1,82

1,83

1,84

1,85

1,86

1,87

1,88

1,89

1,9

1,91

1,92

1,93

1,94

1,95

1,96

1,97

1,98

1,99

|0 | R[C0|CO|CO|C0|R[CO|CO|CO |0 |R[(CO|CO|CO|R[(R[(CO|CO|CO |00 |(CO|CO|CO |0 (00

CO[CO[CO[CO|CO|C0|C0|CO|(CO[(CO[CO|C0|C0|CR|CO|(CO[(CO[CO|C0|CR0|C0|C0|(CO[(CO |0 |O0|C0| 0

CO[CO[CO[CO |0 |CO0|C0|CO[(CO[(CO[CO|C0|C0|CR|CO|(CO[(CO[CO|C0|R0|CX|C0|(CO[(CO |0 |C0|C0 |0

Q0|0 |0 | Q0 (0|00 Q0 |C0|C0 Q0| Q0 |Q0 |C0|C0 Q0 |CL |0 (C0|C0 Q0|00 |0 Q0|00 (0|00 |00 (00

NN |N[N|CO|CO0|C0|R0[CO0|C0 |0 |0 |R[(C0|CO0|C0|R[(CO0[(CO|CO|CO|0[CO0|C0|C0|C0 |0

Nl hfhfhfhfhi | || O N|[o0 |00 |0 |00 (000000 |00 |C0(00 (00 |00|0C0 |00 (00

VARV, ARV, RV, RRV. RRV, RV, RV, AV, RV, RV, RRV. R RV, ERV, SRV, R RV, N RV, S 8, & R0, § RV, Ko o} No ol o el Ne R Ne ol e ol Ko ol No o]

(V. BRV, ERV, R RV, RV, RV, RV, RRV, RV, ARV, R RV, RRV, R RV, ARV, ARV, R RV, RRV, RV, RV, NV, RV, R RV, ARV, ARV, RV, R RV, RRV, YRV,

Taomurt

a b35. Ilpeaen oraectoitkoctn R90

Tpedyemast TOIMHA OKPBITHS, MM, IPH KPUTHYECKOH TeMIlepaType CTaJIbHOI

tred, KOHCTPYKLMH, 'C

MM 350 400 450 500 550 600 650 700
0,75 H/O H/1 /1 26 /1 26 26 26
0,76 H/7 H/7 H/1 26 H/7 26 26 23
0,77 H/7 H/7 H/1 26 H/7 26 26 23
0,78 H/IT H/IT H/ I 26 26 26 23 23
0,79 H/7 H/7 H/1 26 26 26 23 23

0,8 H/IT H/IT H/ I 26 26 26 23 23
0,81 H/7 H/7 H/1 26 26 23 23 23
0,82 H/IT H/IT H/ I 26 26 23 23 23
0,83 H/IT H/IT H/ I 26 26 23 23 20
0,84 H/7 H/7 H/1 26 26 23 23 20
0,85 H/IT H/IT 26 26 23 23 23 20
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
0,86 H/1 H/n 26 26 23 23 20 20
0,87 H/n H/1 26 26 23 23 20 20
0,88 H/1 H/n 26 23 23 23 20 20
0,89 H/n 26 26 23 23 20 20 18
0,9 H/n 26 26 23 23 20 20 18
0,91 /1 26 26 23 23 20 20 18
0,92 H/n 26 23 23 23 20 20 18
0,93 /1 26 23 23 20 20 18 18
0,94 26 26 23 23 20 20 18 18
0,95 26 26 23 23 20 20 18 18
0,96 26 26 23 23 20 18 18 18
0,97 26 23 23 20 20 13 18 16
0,98 26 23 23 20 20 18 18 16
0,99 26 23 23 20 20 18 18 16
1 26 23 23 20 18 18 18 16
1,01 26 23 23 20 18 18 16 16
1,02 23 23 20 20 18 18 16 16
1,03 23 23 20 20 18 18 16 16
1,04 23 23 20 20 18 18 16 16
1,05 23 23 20 18 18 16 16 16
1,06 23 23 20 18 18 16 16 16
1,07 23 20 20 18 18 16 16 16
1,08 23 20 20 18 18 16 16 16
1,09 23 20 20 18 16 16 16 16
11 23 20 18 18 16 16 16 16
111 23 20 18 18 16 16 16 16
1,12 23 20 18 18 16 16 16 16
1,13 20 20 18 18 16 16 16 13
1,14 20 20 18 16 16 16 16 13
1,15 20 20 18 16 16 16 16 13
1,16 20 18 18 16 16 16 16 13
1,17 20 18 18 16 16 16 13 13
1,18 20 18 18 16 16 16 13 13
1,19 20 18 18 16 16 16 13 13
12 20 18 16 16 16 16 13 13
121 20 18 16 16 16 16 13 13
1,22 18 18 16 16 16 13 13 13
1,23 18 18 16 16 16 13 13 13
1,24 18 18 16 16 16 13 13 13
1,25 18 18 16 16 16 13 13 13
1,26 18 16 16 16 16 13 13 13
1,27 18 16 16 16 16 13 13 13
1,28 18 16 16 16 13 13 13 13
1,29 18 16 16 16 13 13 13 13
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c

v 350 400 450 500 550 600 650 700
13 18 16 16 16 13 13 13 13
131 18 16 16 16 13 13 13 13
1,32 18 16 16 16 13 13 13 13
1,33 16 16 16 16 13 13 13 13
1,34 16 16 16 13 13 13 13 13
135 16 16 16 13 13 13 13 13
1,36 16 16 16 13 13 13 13 13
1,37 16 16 16 13 13 13 3 13
1,38 16 16 16 13 13 13 13 13
1,39 16 16 16 13 13 13 13 10
1,4 16 16 16 13 13 13 13 10
141 16 16 13 13 13 3 13 10
1,42 16 16 13 13 13 13 13 10
1,43 16 16 13 13 13 13 13 10
1 44 16 16 13 13 13 13 10 10
1,45 16 16 13 13 13 13 10 10
1,46 16 16 13 13 13 13 10 10
1,47 16 16 13 13 13 13 10 10
1,48 16 13 13 13 13 13 10 10
1,49 16 13 13 13 13 13 10 10
1,5 16 13 13 13 13 13 10 10
1,51 16 13 13 13 13 10 10 10
1,52 16 13 13 13 13 10 10 10
1,53 16 13 13 13 13 10 10 10
1,54 16 13 13 13 13 10 10 10
1,55 16 13 13 13 13 10 10 10
1,56 16 13 13 13 13 10 10 10
1,57 13 13 13 13 10 10 10 10
1,58 13 13 13 13 10 10 10 10
1,59 13 3 13 13 10 10 10 10
1,6 13 13 13 13 10 10 10 10
1,61 13 13 13 13 10 10 10 10
1,62 13 13 13 13 10 10 10 10
1,63 13 13 13 13 10 10 10 10
1,64 13 13 13 13 10 10 10 10
1,65 13 13 13 10 10 10 10 10
1,66 13 13 13 10 10 10 10 8
1,67 13 13 13 10 10 10 10 8
1,68 13 13 13 10 10 10 10 8
1,69 13 13 13 10 10 10 10 8
1,7 13 13 13 10 10 10 10 8
1,71 13 13 13 10 10 10 10 8
1,72 13 13 13 10 10 10 10 8
1,73 13 13 13 10 10 10 8 8
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
1,74 13 13 10 10 10 10 8 8
1,75 13 13 10 10 10 10 8 8
1,76 13 13 10 10 10 10 8 8
1,77 13 13 10 10 10 10 8 8
1,78 13 13 10 10 10 10 8 8
1,79 13 13 10 10 10 10 8 8
1.8 13 13 10 10 10 10 8 8
1,81 13 13 10 10 10 8 8 8
1,82 13 13 10 10 10 8 8 8
1,83 13 10 10 10 10 8 8 8
1,84 13 10 10 10 10 8 8 8
1,85 13 10 10 10 10 8 8 8
1,86 13 10 10 10 10 8 8 8
1,87 13 10 10 10 10 8 8 8
1,88 13 10 10 10 10 8 8 8
1,89 13 10 10 10 8 8 8 8
1,9 13 10 10 10 8 8 8 8
191 13 10 10 10 8 8 8 8
1,92 13 10 10 10 8 8 8 8
1,93 13 10 10 10 8 8 8 8
1,94 10 10 10 10 8 8 8 8
1,95 10 10 10 10 8 8 8 8
1,96 10 10 10 10 8 8 8 8
1,97 10 10 10 10 8 8 8 8
1,08 10 10 10 10 8 8 8 8
1,99 10 10 10 8 8 8 8 8
2 10 10 10 8 8 8 8 8
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HNPUJIOKEHUE B

Omnpenesnenue TpedyemMoil TOMMUHBI NOKPbLITUA MaTepuaiaa MBOP @ B

3aBHCHMOCTH OT TPeOyeMoro npejaesia OrHeCTOMKOCTH, MPUBEACHHON TOTIIIMHBI

MeTaJlJIa i KPUTHYECKOH TeMIlepaTyphl CTAJIbHOH KOHCTPYKIMH

3aMKHYTOro npoguis

Cxema OrHe3alUThl KOHCTPYKIIMUA 3aMKHYTOTO MpOQUIIs MPUBEACHA HA PUCYHKE

B1. TpeOyemble Tomuuubl NOKpbITHs MaTepuaia MBOP @ mns olGecneueHns mpeaenon
ornectorikoctd R15 — R60 npuenens! B Tabnumnax B1 — B4 cooTBeTcTBEeHHO.

1 —matepuan 0a3anbTOBBI OTHE3AIIUTHBINA
pyJaouHbIH QonbrupoanHbii MBOP-®;

2 — orHe3anuTHBIN cocTaB «Ilma3acy;

3 — cTepikHEBass KOHCTPYKIUS KOPOOYATOro
CCUCHHUS coOpaHHast n3 CTaJbHBIX
XOJIOTHOTHYTBHIX OIIMHKOBAaHHBIX CHUTMa (X)

00pa3HbIX npoduieit

Pucynok B1l. Cxema orae3amursl KOHCTPYKIIMU 3aMKHYTOTO TPOuUIIs

Ta6muna B1. Tpenen ornecroiikoctu R15

Tpedyemasi TOJIIMHA MOKPBITHUSI, MM, IPH KPUTHYECKOH TeMIiepaType cTaJbHOI

tred, 0

w KOHCTpYKumu, C

350 400 450 500 550 600 650 700

0,75 5 5 5 5 5 5 5 5
0,76 5 5 5 5 5 5 5 5
0,77 5 5 5 5 5 5 5 5
0,78 5 5 5 5 5 5 5 5
0,79 5 5 5 5 5 5 5 5

0,8 5 5 5 5 5 5 5 5
0,81 5 5 5 5 5 5 5 5
0,82 5 5 5 5 5 5 5 5

N
\]




[
= m55555555555555555 nmunininmnunminninfininmun nninininmnunninninnninnini n | n | n
=)
=
wa
=)
]
[
b S
m “55555555555555555 nminininmnninmninininmun ninninmnininninmninininin | n
~
[
]
="
2]
=
3 |o
o m55555555555555555 nmunininiunminninininmn nninininmnunininnminnninninn | n | n
=
=]
4
(5]
2]
=)
SR
HOH9$55555555555555555 nmunininunmninninininmn nninininmun ninnmnnninninin | n | n
[="
=
= €
&5
= al
s S|e
w &
=
[
o
wa
o
= S
m “55555555555555555 nminininiunminininfininmun nninininmn ninnminnnininin | n | n
]
=
=
=)
e |o
” m55555555555555555 nminininmnuninmninininmnnininninmninmninininmnininin n n
]
=
5]
>
((=]
3]
= S
B~ %55555555555555555 nminininninmninininmun ninninmnininninmninfnninin n
_.a-,M 34567899123456789 12345678911234567892123456
o e Bt BN B B B BN R RN BN RN RN RSN RSN RN RSN RN SARARA AN SN RSN BIEN Rar Rawd v Ravl Barl Ravd B! RS Rar N RN A VAR SRS VAR SRS T LS
“MOOOOOOOOOOOOOOOOO —_ | — === =] — ]~ ===~ — ] —] = — =T === —]—]—

48



=
= m55555555555555555555555555555555555555555555
S

=

2

=)

<

[

S e

m “55555555555555555555555555555555555555555555
>

[

=

2,

[<P]

=

2 e

= SV INnNINnNnninininnunnininninumininnunininininininininmninnininnnuinininnininininnin|in
= o

o

Z

[P]

[<P]

5

£
HOH’%SSSS5555555555555555555555555555555555555555
2.

=

= Z

=

= =

s Sle

= |G| w|w | wnnnnin o oo oo oo ol oo oo oo oo oo o e e e oo oo o
= ¥

=

[

o

o]

2,

2 o

m “55555555555555555555555555555555555555555555
=

=

=

=)

e =

” ms5555555555555555555555555555555555555555555
=

>

[<P]

>

e

[-P]

2 s

T %55555555555555555555555555555555555555555555
I N S R S e A P R N B N Y S S A S A R N T N P R R B A R R N B R e e I RS R R N R RS
o NN || _sjenjenjenjenjenjenjenien en| "o IS N T T T T s v TNl e e e e el -
“M11111111111111111111111111111111111111111111

49



tred,
MM

KOHCTPYKLMH, 'c

TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

350

400

450

500

550

600

650

700

1,71

5

1,72

1,73

1,74

1,75

1,76

1,77

1,78

1,79

1,8

1,81

1,82

1,83

1,84

1,85

1,86

1,87

1,88

1,89

1,9

1,91

1,92

1,93

1,94

1,95

1,96

1,97

1,98

1,99

Dnjih|hfhfhhfOh|hfhfhfhhfDhh DDy DDl D

DN Dbyl DDl D

[NV, ARV, N RV, RV, B, SR, RV, N AV, RV, RV, RV, RV, R RV, ARV, ARV, N AV, RV, R RV, RV, N RV, ARV, R RV, N RV, R RV, RRV, R RV, R RV, ARV, R RV ]

[ RRV  BRV RV NNV RRY RV RV RRY N NRY RV RV NRV NNV RRY RV REV RRY RNV REY RV MRV RRY RNV MRV NRY NV RRY RNY )]

ARV, ARV, RV, RV, RV, RV, R RV, R AV, RV, R RV, RRV, RV, S SO, NG, RV, NV, NV, R RV, R RV, R RV, NV, AV, N RV, E RV, R RV, R R, RV, RV,

ARV, ARV, B RV, RV, RV, RV, RRV, R AV, ARV, RV, SRV, RV, R RV, RV, A AV, NSV, N RV, RV, SRV, N RV, ARV, AV, N RV, R RV, RRV, R RV, R RV, ARV, R V]

(V. RRV, RV, RV, ARV, RV, RRV, RV, R RV, RV, R RV, RRV, RV, RV, NV, R RV, RRV, RV, R RV, L RV, SV, RV, B RO, AN, ARV, RV, R RV, N RV, ARV, R,

ARV, ARV, B RV, RV, RV, RV, RRV, RV, ARV, RV, RRV, RV, R RV, RV, RV, N AV, RV, RRV, R RV, N RV, ARV, AV, N RV, R RV, RRV, R RV, R RV, ARV, R V]

Taomux

a B2. Tlpenen ornecroiikoctu R30

Tpebyemasi ToIIMHA OKPBITUSI, MM, IPH KPUTHYECKOI TeMIepaType CTAJIbHOI

tregh KOHCTPYKLMH, 'c

M 350 400 450 500 550 600 650 700
0,75 13 13 13 10 10 8 8 8
0,76 13 13 13 10 10 8 8 8
0,77 13 13 13 10 10 8 8 8
0,78 13 13 13 10 10 8 8 8
0,79 13 13 13 10 10 8 8 8
0,8 13 13 13 10 10 8 8 8
0,81 13 13 13 10 10 8 8 8
0,82 13 13 13 10 10 8 8 8
0,83 13 13 13 10 10 8 8 8
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
0,84 13 13 13 10 10 8 8 8
0,85 13 13 13 10 10 8 8 8
0,86 13 13 13 10 10 8 8 8
0,87 13 13 13 10 10 8 8 5
0,88 13 13 13 10 8 8 8 5
0,89 13 13 13 10 8 8 8 5
0,9 13 13 13 10 8 8 8 5
0,91 13 13 13 10 8 8 8 5
0,92 13 13 13 10 8 8 8 5
0,93 13 13 13 10 8 8 8 5
0,94 13 13 13 10 8 8 8 5
0,95 13 13 10 10 8 8 8 5
0,96 13 13 10 10 8 8 8 5
0,97 13 13 10 10 8 8 8 5
0,98 13 13 10 10 8 8 8 5
0,99 13 13 10 10 8 8 8 5
1 13 13 10 10 8 8 8 5
1,01 13 13 10 10 8 8 8 5
1,02 13 13 10 10 8 8 5 5
1,03 13 13 10 10 8 8 5 5
1,04 13 13 10 10 8 8 5 5
1,05 13 13 10 10 8 8 5 5
1,06 13 13 10 10 8 8 5 5
1,07 13 13 10 10 8 8 5 5
1,08 13 13 10 10 8 8 5 5
1,09 13 13 10 10 8 8 5 5
11 13 13 10 10 8 8 5 5
111 13 13 10 10 8 8 5 5
1,12 13 13 10 8 8 8 5 5
1,13 13 13 10 8 8 8 5 5
1,14 13 13 10 8 8 8 5 5
1,15 13 13 10 8 8 8 5 5
1,16 13 13 10 8 8 8 5 5
1,17 13 13 10 8 8 8 5 5
1,18 13 13 10 8 8 8 5 5
1,19 13 13 10 8 8 8 5 5
12 13 13 10 8 8 5 5 5
121 13 13 10 8 8 5 5 5
1,22 13 13 10 8 8 5 5 5
1,23 13 13 10 8 8 5 5 5
1,24 13 13 10 8 8 5 5 5
1,25 13 13 10 8 8 5 5 5
1,26 13 13 10 8 8 5 5 5
1,27 13 13 10 8 8 5 5 5
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c

v 350 400 450 500 550 600 650 700
1,28 13 13 10 8 8 5 5 5
1,29 13 13 10 8 8 5 5 5
13 13 13 10 8 8 5 5 5
131 13 13 10 8 8 5 5 5
1,32 13 13 10 8 8 5 5 5
133 13 13 10 8 8 5 5 5
1,34 13 13 10 8 8 5 5 5
135 13 13 10 8 8 5 5 5
1,36 13 10 10 8 8 5 5 5
1,37 13 10 10 8 8 5 5 5
1,38 13 10 10 8 8 5 5 5
1,39 13 10 10 8 8 5 5 5
1,4 13 10 10 8 8 5 5 5
141 13 10 10 8 8 5 5 5
1,42 13 10 10 8 8 5 5 5
1,43 13 10 10 8 5 5 5 5
| 44 13 10 10 8 5 5 5 5
1,45 13 10 8 8 5 5 5 5
1,46 13 10 8 8 5 5 5 5
1,47 13 10 8 8 5 5 5 5
1,48 13 10 8 8 5 5 5 5
1,49 13 10 8 8 5 5 5 5
1,5 13 10 8 8 5 5 5 5
1,51 13 10 8 8 5 5 5 5
1,52 13 10 8 8 5 5 5 5
1,53 13 10 8 8 5 5 5 5
1,54 13 10 8 8 5 5 5 5
1,55 13 10 8 8 5 5 5 5
1,56 13 10 8 8 5 5 5 5
1,57 13 10 8 8 5 5 5 5
1,58 13 10 8 8 5 5 5 5
1,59 13 10 8 8 5 5 5 5
1,6 13 10 8 8 5 5 5 5
1,61 13 10 8 8 5 5 5 5
1,62 13 10 8 8 5 5 5 5
1,63 13 10 8 8 5 5 5 5
1,64 13 10 8 8 5 5 5 5
1,65 13 10 8 8 5 5 5 5
1,66 13 10 8 8 5 5 5 5
1,67 13 10 8 8 5 5 5 5
1,68 13 10 8 8 5 5 5 5
1,69 13 10 8 8 5 5 5 5
1,7 13 10 8 8 5 5 5 5
1,71 13 10 8 8 5 5 5 5
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
1,72 13 10 8 8 5 5 5 5
1,73 13 10 8 5 5 5 5 5
1,74 13 10 8 5 5 5 5 5
1,75 13 10 8 5 5 5 5 5
1,76 13 10 8 5 5 5 5 5
1,77 13 10 8 5 5 5 5 5
1,78 13 10 8 5 5 5 5 5
1,79 13 10 8 5 5 5 5 5
1.8 13 10 8 5 5 5 5 5
1,81 13 10 8 5 5 5 5 5
1,82 13 10 8 5 5 5 5 5
1,83 13 10 8 5 5 5 5 5
1,84 13 10 8 5 5 5 5 5
1,85 13 10 8 5 5 5 5 5
1,86 13 10 8 5 5 5 5 5
1,87 13 10 8 5 5 5 5 5
1,88 13 10 8 5 5 5 5 5
1,89 13 10 8 5 5 5 5 5
1,9 13 10 8 5 5 5 5 5
191 13 10 8 5 5 5 5 5
1,92 13 10 8 5 5 5 5 5
1,93 13 10 8 5 5 5 5 5
1,94 13 10 8 5 5 5 5 5
1,95 13 8 8 5 5 5 5 5
1,96 13 8 8 5 5 5 5 5
1,97 13 8 8 5 5 5 5 5
1,08 13 8 8 5 5 5 5 5
1,99 13 8 8 5 5 5 5 5
2 13 8 8 5 5 5 5 5

Tabmuma B3. [Ipenen oruecroiikoctu R45

TpeGyemas TONMHA OKPBITUSI, MM, IPH KPUTHYECKOH TeMIepaType CTAJIbHOMI

tred, KOHCTPYKUMH, 'C

Ve 350 400 450 500 550 600 650 700
0,75 23 23 20 18 18 16 16 16
0,76 23 23 20 18 18 16 16 16
0,77 23 23 20 18 18 16 16 16
0,78 23 23 20 18 18 16 16 16
0,79 23 23 20 18 18 16 16 16
0,8 23 23 20 18 18 16 16 16
0,81 23 23 20 18 18 16 16 16
0,82 23 23 20 18 18 16 16 16
0,83 23 23 20 18 18 16 16 13
0,84 23 23 20 18 18 16 16 13
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
0,85 23 23 20 18 18 16 16 13
0,86 23 23 20 18 18 16 16 13
0,87 23 23 20 18 18 16 16 13
0,88 23 23 20 18 18 16 16 13
0,89 23 23 20 18 18 16 16 13
0,9 23 23 20 18 18 16 16 13
0,91 23 20 20 18 16 16 16 13
0,92 23 20 20 18 16 16 16 13
0,93 23 20 20 18 16 16 16 13
0,94 23 20 20 18 16 16 16 13
0,95 23 20 20 18 16 16 16 13
0,96 23 20 20 18 16 16 16 13
0,97 23 20 20 18 16 16 16 13
0,98 23 20 20 18 16 16 16 13
0,99 23 20 20 18 16 16 13 13
1 23 20 20 18 16 16 13 13
1,01 23 20 20 18 16 16 13 13
1,02 23 20 20 18 16 16 13 13
1,03 23 20 20 18 16 16 13 13
1,04 23 20 20 18 16 16 13 13
1,05 23 20 20 18 16 16 13 13
1,06 23 20 20 18 16 16 13 13
1,07 23 20 20 18 16 16 13 13
1,08 23 20 20 18 16 16 13 13
1,09 23 20 18 18 16 16 13 13
11 23 20 18 18 16 16 13 13
111 23 20 18 18 16 16 13 13
1,12 23 20 18 18 16 16 13 13
1,13 23 20 18 18 16 16 13 13
1,14 23 20 18 18 16 16 13 13
1,15 23 20 18 18 16 16 13 13
1,16 23 20 18 18 16 16 13 13
1,17 23 20 18 18 16 16 13 13
1,18 23 20 18 18 16 16 13 13
1,19 23 20 18 18 16 16 13 13
12 23 20 18 16 16 13 13 13
121 23 20 18 16 16 13 13 13
122 23 20 18 16 16 13 13 13
1,23 23 20 18 16 16 13 13 13
1,24 23 20 18 16 16 13 13 10
1,25 23 20 18 16 16 13 13 10
1,26 23 20 18 16 16 13 13 10
1,27 23 20 18 16 16 13 13 10
1,28 23 20 18 16 16 13 13 10
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c

v 350 400 450 500 550 600 650 700
1,29 23 20 18 16 16 13 13 10
13 23 20 18 16 16 13 13 10
131 23 20 18 16 16 13 13 10
1,32 23 20 18 16 16 13 13 10
1,33 23 20 18 16 16 13 13 10
1,34 23 20 18 16 16 13 13 10
1,35 23 20 18 16 16 13 13 10
1,36 23 20 18 16 16 13 13 10
1,37 23 20 18 16 16 13 13 10
1,38 23 20 18 16 16 13 13 10
1,39 23 20 18 16 16 13 13 10
1.4 23 20 18 16 16 3 13 10
1,41 23 20 18 16 16 13 13 10
142 23 20 18 16 16 13 13 10
1,43 23 20 18 16 16 13 13 10
1 44 23 20 18 16 16 13 10 10
1,45 23 20 18 16 16 13 10 10
1,46 23 20 18 16 16 13 10 10
1,47 23 20 18 16 16 13 10 10
1,48 23 20 18 16 13 13 10 10
1,49 23 20 18 16 13 13 10 10
1,5 23 20 18 16 13 13 10 10
1,51 23 20 18 16 13 13 10 8
1,52 23 20 18 16 13 13 10 8
1,53 23 20 18 16 13 13 10 8
1,54 23 20 18 16 13 13 10 8
1,55 23 20 18 16 13 13 10 8
1,56 23 20 18 16 13 13 10 8
1,57 23 20 18 16 13 13 10 8
1,58 23 20 18 16 13 13 10 8
1,59 23 20 18 16 13 13 10 8
1,6 23 20 18 16 13 13 10 8
1,61 23 20 18 16 13 13 10 8
1,62 23 20 18 16 13 13 10 8
1,63 23 20 18 16 13 13 10 8
1,64 23 20 18 16 13 13 10 8
1,65 23 20 18 16 13 13 10 8
1,66 23 20 16 16 13 13 10 8
1,67 23 20 16 16 13 13 10 8
1,68 23 20 16 16 13 13 10 8
1,69 23 20 16 16 13 13 10 8
1,7 23 20 16 16 13 10 10 8
1,71 23 20 16 16 13 10 10 8
1,72 23 20 16 16 13 10 10 8
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
A 350 400 450 500 550 600 650 700
1,73 23 20 16 16 13 10 10 8
1,74 23 20 16 16 13 10 8 8
1,75 23 18 16 16 13 10 8 8
1,76 23 18 16 16 13 10 8 8
1,77 23 18 16 16 13 10 8 8
1,78 23 18 16 16 13 10 8 8
1,79 23 18 16 16 13 10 8 8
1,8 23 18 16 16 13 10 8 8
1,81 23 18 16 16 13 10 8 8
1,82 23 18 16 16 13 10 8 8
1,83 23 18 16 16 13 10 8 8
1,84 23 18 16 16 13 10 8 8
1,85 23 18 16 16 13 10 8 8
1,86 23 18 16 13 13 10 8 8
1,87 23 18 16 13 13 10 8 8
1,88 23 18 16 13 13 10 8 8
1,89 23 18 16 13 13 10 8 8
1,9 23 18 16 13 13 10 8 8
1,91 23 18 16 13 13 10 8 8
1,92 23 18 16 13 13 10 8 8
1,93 23 18 16 13 13 10 8 5
1,94 23 18 16 13 13 10 8 5
1,95 23 18 16 13 13 10 8 5
1,96 23 18 16 13 13 10 8 5
1,97 23 18 16 13 13 10 8 5
1,98 23 18 16 13 13 10 8 5
1,99 23 18 16 13 13 10 8 5
2 23 18 16 13 13 10 8 5
Ta6muma B4. [1peaen oruecroiikoctu R60

Tpedyemast TOIMHA OKPBITHS, MM, IPH KPUTHYECKOH TeMIlepaType CTaJIbHOI

tred, KOHCTPYKLMH, 'C

MM 350 400 450 500 550 600 650 700
0,75 H/ 1 H/IT H/IT 26 26 26 23 23
0,76 H/1 H/7 H/7 26 26 26 23 23
0,77 H/1 H/7 H/7 26 26 26 23 23
0,78 H/JT H/IT H/IT 26 26 26 23 23
0,79 H/1 H/7 H/7 26 26 26 23 23

0,8 H/ 1T H/IT H/IT 26 26 26 23 23
0,81 H/1 H/7 H/7 26 26 26 23 23
0,82 H/JT H/IT H/IT 26 26 26 23 23
0,83 H/JT H/IT H/IT 26 26 26 23 23
0,84 H/1 H/7 H/7 26 26 26 23 23
0,85 H/JT H/IT H/IT 26 26 26 23 23
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
M 350 400 450 500 550 600 650 700
0,86 H/JT H/IT H/II 26 26 23 23 23
0,87 H/1 H/7 H/7 26 26 23 23 23
0,88 H/JT H/IT H/II 26 26 23 23 23
0,89 H/1 H/7 H/7 26 26 23 23 23
0,9 H/1 H/7 H/7 26 26 23 23 23
0,91 H/ 1T H/IT H/II 26 26 23 23 23
0,92 H/1 H/7 H/7 26 26 23 23 20
0,93 H/JT H/IT H/II 26 26 23 23 20
0,94 H/1 H/7 H/7 26 26 23 23 20
0,95 H/JT H/IT H/II 26 26 23 23 20
0,96 H/JT H/IT H/II 26 26 23 23 20
0,97 H/1 H/7 H/7 26 26 23 23 20
0,98 H/JT H/IT H/II 26 26 23 23 20
0,99 H/1 H/7 H/7 26 26 23 23 20
1 H/1 H/I H/I 26 26 23 23 20
1,01 H/I H/IT H/IT 26 26 23 23 20
1,02 H/IL H/IT H/IT 26 26 23 23 20
1,03 H/JT H/IT H/II 26 26 23 23 20
1,04 H/I H/IT H/IT 26 26 23 23 20
1,05 H/JT H/IT H/II 26 26 23 23 20
1,06 H/1 H/7 H/7 26 26 23 23 20
1,07 H/JT H/IT H/II 26 26 23 23 20
1,08 H/JT H/IT H/II 26 26 23 23 20
1,09 H/1 H/7 H/1 26 26 23 23 20
1,1 H/IT H/II H/1 26 26 23 23 20
1,11 H/IL H/IT H/II 26 26 23 20 20
1,12 H/JT H/IT H/II 26 26 23 20 20
1,13 H/1 H/A H/7 26 23 23 20 20
1,14 H/I H/IT H/1I 26 23 23 20 20
1,15 H/JT H/ 1T H/II 26 23 23 20 20
1,16 H/1 H/1 H/7 26 23 23 20 20
1,17 H/ T H/IT H/II 26 23 23 20 20
1,18 H/1I H/7 H/7 26 23 23 20 20
1,19 H/JT H/IT H/II 26 23 23 20 18
1,2 H/ 1T H/IT H/II 26 23 23 20 18
1,21 H/1 H/7 H/IT 26 23 23 20 18
1,22 H/JT H/IT H/II 26 23 23 20 18
1,23 H/1 H/7 H/IT 26 23 23 20 18
1,24 H/JT H/IT H/II 26 23 23 20 18
1,25 H/1 H/7 H/IT 26 23 23 20 18
1,26 H/1 H/7 H/IT 26 23 23 20 18
1,27 H/ 1T H/IT H/II 26 23 23 20 18
1,28 H/1 H/7 H/IT 26 23 23 20 18
1,29 H/1I H/1I 26 26 23 23 20 18
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
13 a/ H/1 26 26 23 23 20 18
131 B/ H/1 26 26 23 23 20 18
1,32 a/ H/1 26 26 23 23 20 18
1,33 u/ H/1 26 26 23 23 20 18
1,34 B/ H/1 26 26 23 23 20 18
135 a/ H/1 26 26 23 23 20 18
1,36 u/ H/1 26 26 23 23 20 18
1,37 a/ H/1 26 26 23 20 20 18
1,38 u/n H/1 26 26 23 20 20 18
1,39 a/ H/1 26 26 23 20 20 18
1,4 a/ H/1 26 26 23 20 20 18
141 B/ H/1 26 26 23 20 18 18
1,42 a/ H/1 26 26 23 20 18 18
1,43 u/ H/1 26 26 23 20 18 18
1 44 a/ H/1 26 26 23 20 18 18
1,45 u/n H/1 26 26 23 20 18 16
1,46 u/n H/1 26 26 23 20 18 16
1,47 a/ H/1 26 26 23 20 18 16
1,48 u/n H/1 26 26 23 20 18 16
1,49 a/ H/1 26 26 23 20 18 16
1,5 u/ H/1 26 26 23 20 18 16
1,51 a/ H/1 26 26 23 20 18 16
1,52 a/ H/1 26 26 23 20 18 16
1,53 u/ H/1 26 26 23 20 18 16
1,54 a/ H/1 26 26 23 20 18 16
1,55 u/ H/1 26 23 23 20 18 16
1,56 a/ H/1 26 23 23 20 18 16
1,57 u/n H/a 26 23 23 20 18 16
1,58 H/1 H/7 26 23 23 20 18 16
1,59 a/ w/ 26 23 23 20 18 16
1,6 u/ w1 26 23 23 20 18 16
1,61 a/ H/1 26 23 23 20 18 16
1,62 w/n H/1 26 23 23 20 18 16
1,63 H/T H/1 26 23 23 20 18 16
1,64 H/ H/1 26 23 23 20 18 16
1,65 u/ H/1 26 23 23 20 18 16
1,66 a/ H/1 26 23 23 20 18 16
1,67 u/n H/1 26 23 23 20 18 16
1,68 a/ H/1 26 23 23 20 18 16
1,69 u/ H/1 26 23 23 20 18 16
1,7 u/n H/1 26 23 23 18 16 16
1,71 a/ H/1 26 23 23 18 16 16
1,72 B/ H/1 26 23 20 18 16 16
1,73 a/ H/1 26 23 20 18 16 16
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TpeOyeMasi TOJIIMHA MOKPBITHSI, MM, IPU KPUTHYECKOI TeMIlepaType CTAJIbHOM

tred, KOHCTPYKLMH, 'c
v 350 400 450 500 550 600 650 700
1,74 a/ H/n 26 23 20 18 16 16
1,75 H/n H/1 26 23 20 18 16 16
1,76 a/ H/n 26 23 20 18 16 16
1,77 H/n H/1 26 23 20 18 16 16
1,78 H/n H/1 26 23 20 18 16 16
1,79 a/ H/n 26 23 20 18 16 16
1.8 H/n H/1 26 23 20 18 16 16
1,81 a/ H/n 26 23 20 18 16 16
1,82 B/ H/1 26 23 20 18 16 16
1,83 a/ H/n 26 23 20 18 16 16
1,84 a/ H/n 26 23 20 18 16 16
1,85 H/n H/1 26 23 20 18 16 16
1,86 a/ H/n 26 23 20 18 16 13
1,87 H/n H/1 26 23 20 18 16 13
1,88 a/ H/n 26 23 20 18 16 13
1,89 H/n H/1 26 23 20 18 16 13
1,9 H/n H/1 26 23 20 18 16 13
191 a/ w/n 26 23 20 18 16 13
1,92 B/ H/1 26 23 20 18 16 13
1,93 a/ H/n 26 23 20 18 16 13
1,94 B/ H/1 26 23 20 18 16 13
1,95 a/ w/n 26 23 20 18 16 13
1,96 a/ H/n 26 23 20 18 16 13
1,97 H/n H/1 26 23 20 18 16 13
1,08 a/ H/n 26 23 20 18 16 13
1,99 H/n H/1 26 23 20 18 16 13
2 a/ H/n 26 23 20 18 16 13
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