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[Ilupokoe TmNpUMEHEHHE B MPOMBIIUICHHBIX KapKaCHBIX 3[aHUAX CTaJIbHbBIX
KOHCTPYKUUN OOyCIIOBIMBAET OCOObIe TPeOOBaHUS K MX IMOKAPHOU OE30MacHOCTH.
OcHOBHasi OMacHOCTh MPU HArpeBe METAUIMYECKUX KOHCTPYKIMH COCTOUT B
3HAYUTENbHBIX JAeQopMalusIX U ObICTPONl MOTepe UMM MPOYHOCTH, HaYMHAS YK€ C
350 °C. D¢ddheKTHBHBIM METOJAOM OTHE3AIIUTHI CTATBHBIX KOHCTPYKIMH SIBIISICTCS
MCIIOJIb30BaHNE BCITyUMBAIOIIMUXCS TOKPBITHH, KOTOpPHIE MPU COMPUKOCHOBEHHH C
OTHEM M3MEHSIOT CBOIO CTPYKTYPY, 3HAUUTEIHHO YBEIHMYMUBASICh B 00beMe U 00pazys
TEPMO3aIIUTHBIN cioi [1].

[Ipy mnpoeKTUpPOBAaHUU U BO3BEACHUM CTaJbHBIX KAapKACHBIX KOHCTPYKIIUH,
3aIUIIEHHBIX BCIYYUBAIOMIMMUCS TOKPBITUAMH, NI 00ECIE€UCHUs HOPMATHUBHBIX
3HaYEHUH WX OTHECTOWKOCTH TMOSBISETCS HEOOXOIUMOCTh IPOrHO3UPOBAHMS
COOTBETCTBYIOILIUX XapaKTEPUCTUK C YUYETOM YCIOBUI CHJIOBBIX HArpy3oK. 37€Ch
BO3MO>KHBI JIBa ITOJIXO/1A!

— OLIGHUTh TpeAesibl OTHECTOMKOCTH CYIIECTBYIOLIUX CTaJbHBIX KOHCTPYKLUH,
3aIUAIEHHBIX BCITYYUBAIOIIUMHUCS MTOKPHITHUSIMU;

— TMPEMIOKUTHh THIN ¥ TONIIMHY CJIOS BCIYYMBAIOMIMXCS TOKPBITUNA IS
oOecrieueHus TpeOyeMOoil OTHECTOMKOCTH CTAIbHBIX KOHCTPYKIHUH.

OpHako, JKCHEPUMEHTATBHO OIPENeIUTh OTHECTOMKOCTh KPYMHBIX CTaIbHBIX
KOHCTPYKUMH, 3alWIIEHHBIX BCIYyYMBAIOIIUMHUCA TOKPBITUSIMH, B  COCTaBe
COOPYKECHHsI MPAKTUIECKH HEBO3MOXKHO. [loaToMy HeoOXxoamma pacueTHas OILIEHKa
UX IIPEJEIIOB OTHECTOMKOCTH.

[IpoGiema pacueTHON OLIEHKH 3aKI0YaeTCa B TOM, YTO IIPU HArpeBe KapIuHAIbHO
MEHSIOTCSI CBOMCTBA 3al[UTHOTO TOKPBITHS, €r0 TOJIIUHA U CTPYKTypa, a TaKxKe
CBOMCTBA METAJUIMUYECKOM KOHCTPYKLIMH, U BCE ITO CIEAyeT YUYUThIBaThb NpU
pa3paboTKe METO/Ia pelIeHUs 3aa4u.

Oco0eHHOCThIO BCIYYHMBAIOIIMXCS OTHE3AUIUTHBIX TMOKPBITUN SIBISETCS OBICTpOE
yBEIMYCHHE UX o0beMa TMpu HarpeBe U oOpazoBanue '"mryObl" C HUBKOM
TCTUIONPOBOAHOCTBIO,  3AIMIIAMONICH OCHOBHOM Martepuasi oOT HarpeBa [1].
CymiecTByroniue METOJIMKM pacyeTa MO3BOJIIIOT JOCTOBEPHO PAaCCUMTHIBATH
3 (PEKTUBHOCT, TaKWX 3alIUTHBIX IMOKPBITHH, YYUTBIBAasS BpeMs MpOTrpeBa
NEpPBOHAYAILHOTO CJIOS 70 Hayajla ero BCIYYHMBAaHUS U, 3aTe€M, BpeMs, B TCUCHHE
KOTOPOTO BCITYYEHHBIN CJIONH criocoOeH 3amuiiate KoHcTpykuuto [2, 3]. IIpu stom
IUIA  CTaldbHBIX KOHCTPYKIIM B CBSI3M C BBICOKOW TEIJIOMPOBOAHOCTHIO CTaH
BPEMEHEM JOCTHKEHHS Tpe/esia OrHECTOMKOCTH CYHMTAIOT MOMEHT, Korja
TeMIepaTypa Ha rpaHUlle "3alUTHOE MOKPHITUE — METaUT"' CTAHOBUTCA PaBHOMU
KPUTHYECKOW TeMIieparype KOHCTpyKiuu [3]. 3HaYeHHs MpEeAesioB OTHECTOMKOCTH,
paccuMTaHHbIE TAaKUM O00pa3oM, T.e. HE YUHTHIBAIOLIME BPEMsI MPOrpeBa COOCTBEHHO
METAJNTNYECKOW KOHCTPYKLIUM, HAXOSIICWCS B HAMPSIKEHHOM COCTOSHUU, MOTYT
OBITh HECKOJIBKO 3aHM)KEHHBIMH. JTO MOXET B HEKOTOPBIX CIydasx MPHUBOJUTH K



[epepacxoqy MaTepuajioB WM HETOYHOMY NPOTHO3Y IIOBEICHUS CTAJIbHBIX
KOHCTPYKLIMH IIPU 1OXKapeE.

JInsg  yTOUYHEHHsT pPacyeTHOro Mpeaesa OTHECTOMKOCTH CKATOW  CTaJIbHOM
KOHCTPYKIIMM,  3alMIIEHHONM  BCIIYYMBAIOIIMMCS  TOKPBITUEM,  HEOOXOAMMO
paccuuTarb BpeMs €€ IPOrpeBa I0 KPUTHYECKOW TeMIIEpaTrypbl B 3aBUCHUMOCTHU OT
IIEpPBOHAYAJIBHOMN TOJILLIMHBI TOKPBITHSL.

IIpenen OrHECTOMKOCTH CTajdbHOM KOHCTPYKIMM Ty MOXKHO IPEIACTaBUTH Kak
CyYMMY BPEMEH IIPOrpeBa.

— 3AIUTHOTO TTOKPBITUSA Trp 10 TEMIIEPATYPBI €r0 BCIIyUYUBaHUA rp;
— BCIIYYEHHOTO CJIOA Trs IO KPUTUYECKOW TEMITEPATYPhI CTATbHOW KOHCTPYKIHH tis;
— CTAJIbHOM KOHCTPYKILHH J0 MOTEPHU NPOYHOCTH Tis:

Tkp = Tb + TFs + Tks | (1)

B kadecTBe CTAJIBHON KOHCTPYKIMU PACCMAaTPHUBAETCS OJHOOIIOPHAsI LEHTPAIbHO
c)Karasi KOJIOHHa, oOorpeBaemasi ¢ 4-X CTOpOH. 3Has XapaKTEPUCTUKH KOJIOHHBI,
KO3 (PUIIMEHT CHUXEHUS Hecylled CIOCOOHOCTH Y1, U 3aJaBIIUCh IMOCTOSHHOU
HArpy3koil, MOKHO ONPEIEIUTh JUIsl Hee KPUTHYECKYIO TeMIlepaTrypy. Beramcius
PUBEICHHYIO TOJIINHY KOJIOHHBI Jk, MOXXHO OMNPEAEIIUTh BPEMsI IOTEPU MPOYHOCTU
[4.5].

[Tpu pacuetax ObLIH ClIeTaHBI CICAYIONIKE onymeHus [4]:

— TIpolLleCC NpOrpeBa paccMaTpuBalCid [JIsl JOKAIBHOIO YydacTKa Kak JJis
MoJTyOEeCKOHEYHOTO TeJla C TPAHUYHBIMH YCIIOBUSAMU 3 POJIa;

— BpeMs1 BCITYUHBAHUS 3aIUTHOMN TUIEHKU HE YYUTHIBAIOCH;

— MPEANoNarajgoch, YTO TEIJIOBOM KOHTAKT MEX/y CIOEM 3alIUTHOTO MOKPBITUS KaK
710 BCIIyYMBAaHMSI, TaK U MOCIE BCIYYUBAHUA U CTATbHOM KOHCTPYKIIUEH SBIISIETCS
ujicanbHbIM;

PacueTsl npoBOAWIINCH IS CTAJIBHBIX KOJIOHH Pa3jM4YHOIO CEYEHHMsI, MOKPBITHIX
OTHE3alMTHBIM BCIYyYMBAKOIIUMCS cocTaBoM '"Tepma" ¢ XapakTepUCTHUKAMU:
miotHocth  p = 0,8 kr/M°;  d¢bekTuBHBIT  KOO(GQHIUHEHT — TEMmIONMPOBOXHOCTH
Aoy = 0,05...0,32 Br/(M'K);  ko3pdumment BcrmyumBanus K, = 40; kpurmueckoe
3HaueHue Temueparypsl tep = 177 °C. Jlng kaxaoro pacuera NpuHUMAaIach Harpy3ka
Ha KOJIOHHY, 00€CIIeUnBarolas KpUTHIECKYIO Temneparypy ty, = 500 °C. Pesynbratst
BBIYMCIICHUH TTOKa3aHbI B Ta0. 1.

[IpuBeneHHbI NpPUMEpP [OKA3bIBACT, YTO IIPU OLICHUBAHUU OTHECTOMKOCTH
CTaJIbHBIX KOHCTPYKLHM, 3allMIIEHHBIX BCIyYMBAaIOIIMMCS MOKpbITHEM 'Tepma,
BpEMsi MPOTpeBa COOCTBEHHO CTaJbHBIX KOHCTPYKIUMH 1O MOTEPU MMHU MPOYHOCTHU
cocrasisier 10...16 % ot pacuerHoro npeaena oruectorkoctu. [IpuyeM 3TOT BKIAa
OyneT Bo3pacTaTh MPU YBEIMYEHUHM MPHUBEACHHOW TONIIMHBI KOHCTpYKUIMH. Takxke
cienyeT oOpaTUTh BHUMaHME, YTO MOCKOJIbKY KpUTHUECKasl TeMIepaTypa CTalbHbIX
KOHCTPYKLHMI 3aBUCHUT OT BEJIMYMHBI Harpy3kd Ha HUX WM MPEAENa CONPOTHUBICHUS
CTaJH, TO 3TH KPUTEPUU CJIEYET YUUTHIBATH TP MPOEKTUPOBAHUU OTHE3AILUTHI.



Ta6a. 1. PacueTHble 3HAYeHHMS MpeAea OTHECTONKOCTH CTAJbHBIX OJHOOMOPHBIX KOJIOHH
NMOKPBITHIX OTHE3AMMTHHIM BCIy4YuBaomumca cocrasoM ""Tepma"
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TpyGa 0200%5 800 | 3790|474 | 10 58 8 66
2,0 68 76
JBytaBp 5051 1766 9298 | 5,26 1,0 59 10 69
2,0 70 80
JByTtasp 401111 1957 12240 | 11 1,0 60 11 71
2,0 71 82
JByTtaBp 50111 2146 14570 | 12 1,0 60 12 72
2,0 72 84

Takum oOpa3om, Ha TmpuMepe T[OKa3aHO, YTO IMpPU pacyeTax I[penaena
OTHECTOMKOCTH  3alllMIEHHOM CTAJIbHOM KOHCTPYKIMM OO0S3aTENbHO  CIIEAYET
YUYUTBHIBAaTh KPOME BPEMEHHU MPOrPEBA BCIIYUNBAIOIIETOCS IMOKPBITHSA 10 KPUTHYECKON
TEMIIEPATYPbl TAKXKE BPEMsS IOTEPU IPOYHOCTH CaMOM CTAJIBHOM KOHCTPYKLMHU,
KOTOPOE 3aBUCHUT OT BEJIMYMHBI HAIPYy3KH HAa HEE U MPEAEIIa CONPOTUBICHUS CTaNH.
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