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BCIIYUYUBAIOIIUMCH OI'HE3AIIUTHBIM IIOKPBITUEM
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[[upokoe mpUMEHEHHE B TMPOMBIIUICHHBIX KapKACHBIX 3JaHUSX CTATbHBIX KOHCTPYKIIHA
oOycnoBirBaeT ocoOble TpeOOBaHMS K MX MOXkapHOW Oe3omacHocTH. OCHOBHAs OIMACHOCTh NPU
HarpeBe METATMYECKUX KOHCTPYKIMI COCTOMT B 3HAYUTENBHBIX AeopMarusax u ObICTpoil moTepe
UMH T[POYHOCTH, HauuHasg yxke ¢ 350 °C. DPQPeKTUBHBIM METOIOM OrHE3AINUTHl CTalbHBIX
KOHCTPYKLIMH  SIBISICTCS  WCHOJB30BAHWE  BCHYYHMBAIOIIUXCA  TMOKPBITHHA, KOTOpBIE  IIpU
COIPUKOCHOBEHHUU C OTHEM HU3MEHSIOT CBOIO CTPYKTYPY, 3HAUMTEIHHO YBEIMYUBAsSICh B 00bEME U
00pa3ys TepMO3aIuTHBIN cioi [1].

[Tpy TpPOEKTUPOBAHWU U BO3BEACHUU CTaJbHBIX KAPKACHBIX KOHCTPYKIUH, 3aIIUIICHHBIX
BCIyYHBAIOIIMMUCS TOKPBITUSAMH, JJIsi 00ecreueH!s] HOPMATUBHBIX 3HAYCHHH MX OTHECTOHKOCTH
MOSIBJISIETCS  HEOOXOAMMOCTh TMPOTHO3UPOBAHUS COOTBETCTBYIOIIUX XapaKTEPUCTUK C Y4YETOM
YCIIOBHIA CHJIOBBIX Harpy3oK.

OKCHEepUMEHTAIBHO OMNPEJENIUTh OTHECTOMKOCTh KPYIMHBIX CTalbHBIX KOHCTPYKIIH,
3alIMIIECHHBIX  BCIIYYHMBAIOUIMMHCSA TOKPBITHSIMH, B COCTaBE COOPYKEHHUS IPAKTHUYECKU
HEBO3MOXKHO. [ToaTOMY HEOOX0AMMa pacueTHas OLIEHKA UX MPEAETIOB OTHECTOMKOCTH.

[IpoGiiemMa pacueTHON OLIEHKM 3aKIYaeTcs B TOM, YTO IPU HarpeBe KapAWHAIbHO
MEHSIIOTCS CBOWCTBA 3aIlUTHOTO MOKPBITUS, €ro TONIIMHA M CTPYKTypa, a TakKe CBOWCTBA
METAJUIMYECKON KOHCTPYKIIMH, M BCE OTO CIEAYEeT YYUTHIBATh MpPU pa3pabOTKe METOAA PELICHHUS
3a/1a4H.

OCOOCHHOCTBIO ~ BCIYYMBAIOUIMXCS  OTHE3AIIUTHBIX  IOKPBITHHA  SBISETCS  OBICTpOE
yBeIMUYEeHUEe UX o0beMa MpH HarpeBe M oOpa3zoBaHMe "HIYObI" C HHU3KOH TEMIONPOBOAHOCTBIO,
3alMIarInei OCHOBHOM Martepuan oT HarpeBa [1]. CymiecTByroniye METOIUKH pacyera
MO3BOJISIIOT JOCTOBEPHO PACCUUTHIBATH 3(PPEKTUBHOCTh TAKUX 3AMIMTHBIX MOKPBITUN, YUHUTHIBAS
BpeMs IIPOTpeBa MEPBOHAYAIBHOTO CJIOS JI0 Hadyajla ero BCIyYMBAHUS U, 3aTE€M, BpeMs, B TCUCHHE
KOTOPOTr0 BCIYYEHHBIH coi crnocoOeH 3ammiiarh KOHCTpykiuio [2]. IIpu 3ToMm 11 cTanbHBIX
KOHCTPYKIIMH B CBSI3U C BBICOKOW TEIJIOMPOBOIHOCTHIO CTAIM BPEMEHEM JOCTH)KEHUS Tpeserna
OTHECTOMKOCTH CYHMTAIOT MOMEHT, KOTJa TeMIlepaTypa Ha TpaHHIle '"3allUTHOE IMOKPHITHE —
MeTa1" CTaHOBUTCS PABHOW KPUTHUYECKOW TeMIeparype KOHCTpYKImH [2]. 3Ha4yeHus: mpenenoBn
OTHECTOMKOCTH, pAacCUMTaHHblE TaKUM o00pa3oM, T.. HE YYHUTHIBAIOLIME BpeMs Iporpesa
COOCTBEHHO METAJUTMYECKOW KOHCTPYKIINHU, HAXOSIICHCS B HAIIPSDKEHHOM COCTOSIHUHM, MOTYT OBITh
HECKOJIbKO 3aHWKEHHBIMH. OJTO MOXET B HEKOTOPHIX CiIydasX IPUBOJIUTH K Iepepacxoay
MaTEepHaJIOB WM HETOYHOMY IPOTHO3Y MOBEACHHUS CTAJTBHBIX KOHCTPYKIIUH TPH TTOXKApeE.

JUis yTOYHEHUs pPacueTHOro Mpenena OTHECTOMKOCTH CXAaToW CTaJbHOW KOHCTPYKIIMH,
3alIUIIEHHON BCITYYMBAIONIMMCS TMOKPBITHEM, HEOOXOIMMO pacCUMTaTh BpeMs €€ MporpeBa [0
KPUTHYECKOH TeMIieparypbl B 3aBUCUMOCTH OT MEPBOHAYATLHOU TOJIIIMHBI TOKPHITHS.

IIpenen orHecToNKOCTH CTaIbHOM KOHCTPYKIUH Tkp MOXKHO MPEICTABUTh KaK CyMMY BPEMEH
nporpesa [3]:

— 3AIIUTHOTO TIOKPBITHSI Tep O TEMITEPATYPhI €T0 BCITYYHBaHUS Lrp;
— BCILY4YEHHOT'O CJI0Sl Trs 10 KPUTHUECKOW TeMIIepaTyphbl CTaJIbHON KOHCTPYKLUH lis;
— CTaJbHON KOHCTPYKIIMH JIO TIOTEPH MPOYHOCTH Tys!

Tkp = TFb + TFs + TKS . 1)

B kagecTBe cTanmnbHOI KOHCTPYKIOHUH pacCMaTrpuBacTCd OAHOOIIOpHAd HCHTPAJIbHO CXKarasd
KOJIOHHA, o60rpeBaeMa${ c 4-x CTOPOH. 3Has XapaKTCPUCTUKU KOJIOHHBEI, KOB(I)(I)I/ILII/ICHT CHHMIKCHUA



HECYIIeHd CIOCOOHOCTH )7, M 3aJaBIIMCh MOCTOSIHHON Harpy3koi, MOXXHO OIpEIeNuTh I Hee
KPUTHYECKYIO TeMIleparypy. BrIUHCINB NMpUBEACHHYIO TOJIIMHY KOJOHHBI dk, MOKHO OIpPENEIUTh
BpeMsi oTepu npovyHoctu [3].
IIpu pacyerax ObUTH CETAHBI ClieaytolIHe gomyieHus [3]:
— MPOILIECC MPOrpeBa pacCMaTPHUBAIICS JUISI JOKAJIBHOTO Y4acTKa KakK JUIsl MOJTyOeCKOHEYHOTo Tea ¢
IPaHUYHBIMU YCIOBHUIMH 3 POJA;
— BpeMsl BCILyYMBaHUS 3aUTHOH IJICHKH HE YYUTHIBAJIOCH;
— TPEeanojarajoch, YTO TEIUIOBOM KOHTAaKT MEXIY CIOEM 3alllUTHOTO IOKPBITUS KaK J10
BCIYYMBAHUS, TAK U NIOCJIC BCITYUYMBAHMS U CTAIbHOW KOHCTPYKIMEH SBISCTCS UICATbHBIM,;
Pacyersl mnpOBOAMIUCH MJIE  CTAlIbHBIX KOJIOHH Pa3UYHOIO CEUYEHHMS, IOKPBITHIX
OTHE3alIUTHBIM BcIy4yuBaroumcs cocraBoM "Tepma". i kaxaoro pacuera HPUHUMAIACh
HAarpy3Ka Ha KOJIOHHY, O0ECIeYMBAIONIAs KPUTHYECKYIO TeMmreparypy tp =500 °C. Pesymbrarsi
BBIYHCIICHHUH IMOKa3aHbI B Ta0M. 1.

Tabsm. 1. PacyerHble 3HadYeHHs TIIpeeja OrHECTOMKOCTH CTAJbHBIX OJHOONOPHBIX KOJIOHH HOKPBITBIX
OTrHe3aLUTHBIM Beny4yuBawmumes cocrapom ""Tepma'
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Tpy6a 02005 800 3790 4,74 1,0 58 8 66
2,0 68 76
JByrasp 5061 1766 9298 5,26 1,0 59 10 69
2,0 70 80
JByrasp 40111 1957 12240 11 1,0 60 11 71
2,0 71 82
JByTasp 501111 2146 14570 12 1,0 60 12 72
2,0 72 84
ITpu OlICHUBaHUU OrHECTOUKOCTU CTaJILHBIX KOHCTPYKIIHI, 3aIIUIIIEHHBIX

BCIy4YHMBAIOIUMCs MOKpbITHEM "Tepma" okazanoch, 4TO BpeMsl MPOrpeBa COOCTBEHHO CTaJIbHBIX
KOHCTPYKIIMM 10 mnorepu uMHU mpoyHocTu cocrtasiser 10...16 % or pacueTtHoro mpenena
orHecroiikoctu. IlpudyeM 5TOT BKIaa BO3pacTaeT NpU YBEIWYEHUH HPUBEIECHHOW TOJIIMHBI
KOHCTPYKIMH. Takke cienyer oOpaTuTh BHHUMAaHHUE, YTO IMOCKOJIBKY KpUTHUYECKas TeMmIeparypa
CTAJIbHBIX KOHCTPYKLIMH 3aBUCUT OT BEJIMYMHBI HArPY3KH Ha HUX U Ipefiesia COMPOTUBICHUS CTallH,
TO DTU KPUTEPUU CIIENAYET YUUTHIBATE IIPU IIPOCKTUPOBAHUU OIHE3AILUTEI.

Takum o0pa3oM, Ha NpuMepe MOKa3aHO, YTO MpPH pacueTax Ipejesia OTHECTOMKOCTH
3aIUIIEHHON CTabHOM KOHCTPYKIIMH 0053aTeIbHO CJENYyeT YYUTHIBATH KPOME BPEMEHHU MPOrpeBa
BCIyYMBAIOLIETOCS] MOKPBITUS 10 KPUTHMUYECKOH TeMIeparypbl TakKe BpeMs MOTEpPH MPOYHOCTH
caMoil CcTalmbHOM KOHCTPYKIHWH, KOTOPOC 3aBUCUT OT BCIWYMHBI HArpy3KkM Ha HEC U IPECAciia
COIIPOTHUBIICHUS CTAJIH.
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