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AHA/IN3  BJIUSHUS XAMHYECKOTO COCTaBa >KAPONMPOYHBIX CTajeil W TeMIEPaTypHOTo
rpajueHTa Ha MPOYHOCTh cBapHbIX coequHenuii / [lomos C. H. // Bichuk HTY «XIII». Cepis: Hosi
pitieHHs B cydacHuX TexHouorisax. — X: HTY «XIII», — 2013. Ne 4 (978). —C. 15-20. —bi6miorp.: 6
Ha3B.

VY poGoti HaBeneHO rpadoaHaTiTUUHUI aHaNl3 MaTeMaTHYHUX MOJENEH CHUIBHOTO BIUIMBY
JIETYIOUHX E€JIEMEHTIB BYTJICI[IO, XPOMY, HIKEJIO 1 TeMIIepaTypH JJIsi TPOTHO3YBAaHHS MIITHOCTI 3BapHUX
3'eIHaHb KapoMilHuX cranei cuctemu Fe-Cr-Ni-Si.

KiarouoBi cioBa: (i3uko-MexaHIYHI BJIACTUBOCTI, 3BapIOBAIBHUN BY30J, ONTHUMI3aIlis,
nedopmartisi, TyromiaBKi eJIEMEHTH, TIOBEPXHS BIATYKY.

The paper graphic-analytical analysis of matherahtinodels of the joint effect of alloying
elements carbon, chromium, nickel and temperaturereédict the strength of welded joints of heat-
resistant steels of Fe-Cr-Ni-Si.

Keywords. physical and mechanical properties, welding asgembptimization, strain,

refractory elements, the response surface
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HUCCIEJOBAHHUE CTPYKTYP UYI'YHA, MOAU®UIIUPOBAHHOI'O Si-Ba

B craTbe mpuBeaeHBI pe3yNbTaThl UCCICIOBAHHI MUKPOCTPYKTYPBI UyryHa, MOAH(UIIMPOBAaHHOTO Si-
Ba. Onuncan mpomecc IUIaBKM M pe3ynbTaThl XMMHUYECKOTO aHadW3a 4yTryHa, a TaKkKe IMpoleaypa
00pabOTKM JAaHHBIX METAJUIOrpauecKoro aHajlu3a Mo pa3Mepy BKIoueHui rpadura. [IpuBeneHHble
PE3yNbTaThl MO3BOJSIOT CAETATh PAJ BaKHBIX BBIBOJOB O BHAAX 3aKOHOB pacIpeileeHus pazMepa
rpadUTOBBIX BKJIIOUEHHH B MHKPOCTPYKTYpE, MO3BOJSIOMIMX MPOBOJIUTH CPAaBHUTEIBHYIO OLIEHKY
3(Q(QEKTUBHOCTH TNPHUMEHEHHS Pa3HbIX THUIOB MOJU(HUKATOPOB JUIS PETYIMPOBAHHS IPOLECCOB
CTPYKTYpOOOpa30BaHHUS.
KiroueBble cjioBa: MOTuGHUINPOBaHNE, TpaQUTH3AINS, MUKPOCTPYKTYpPa, 9yTyH

BBeaenue.

[Iponiecc moJslydeHUs: Kauye€CTBEHHOTO YyryHA CTaBUT B KadyeCTBE MEPBOOUYEPETHOMN
3ajJa4y peryJupoBaHus mpoiieccoB Tpadutmzamuu. C 5TOH I1eNbl0, KaK HW3BECTHO,
NpuMeHsIoTesT  Moaudukatopbl. (OgHAaKO, HECMOTpS Ha OTPOMHOE  KOJUYECTBO
WCCIIEIOBAHUM, MPOBEICHHBIX 32 HECKOJBKO JECATWIECTUM, IO CUX MOp HESICEH OTBET Ha
BOIIPOC, KaKoW n3 (GaKTOPOB OKA3bIBACT MPUOPUTETHOE BIHMSIHUE HA MPOIIECC
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rpaduTo00pa3oBaHus — 3IEMEHT-TpadUTU3aTOP, BBOJUMBIN B PacIUiaB, UM UCKYCCTBEHHO
BBeICHHBIN MEeHTp Tpadutuzammu. VMEHHO TOTOMY HampaBieHHUS HCCIIEIOBaHUM,
MOCBSIIIIEHHBIX BOMPOCAM M3Y4YEHUS MEXaHU3MOB TpaduTooOpa3oBanus ©  (HUUKO-
XMMHUYECKHX AaCIEKTOB 3THUX IMPOIECCOB, SIBISIOTCS OYCHb akKTyalbHbIMU [1-5].
TEOPETUYECKOM TOYKHM 3pEHUS O5TO TMO3BOJUT YCTAaHOBUTH OOIIME 3aKOHOMEPHOCTU
nporieccoB rpaduTooOpa3oBaHus JJis YYTYHOB Pa3IMYHOTO XUMHYECKOTO COCTaBa M
00pabOTaHHOTO pa3HBIMU THIIAMA MOJIU(UKATOPOB, a C MPAKTHYECKOH - YIIydIlIaTh
MEXaHUYECKUe II0Ka3aTeld 4yryHa, 4TO, B CBOIO oO4epelab, 00ecrnedyuT BO3MOMXKHOCTh
CHIDKEHHUSI TOJIIMHBI CTEHOK OTJIMBOK, CHU3UTHh METAIJIOEMKOCTh M MaccorabapUTHBIE
XapaKTePUCTUKH JIUTHIX JICTAIICH.

ITocTanoBka 3agaum.

Hccnenosatb npuMep MUKPOCTPYKTYpbl ~ 4YYTYHa, MOIM(UIUPOBAHHOTO
CHIIMKOOapueM, Kak OJHMM W3 HauOoJiee WHTEPECHBIX CETOMHS I MPAKTHKU
MOIM(UKATOPOB, B YACTHOCTH pa3Mep IpaduTOBBIX BKIIOUYEHUN W €ro pacrpeiesieHue 1o
MJIOCKOCTH HuTH(a.

JKCNEePUMEHTAIbHAA YaCTh.

[ImaBka 4YyryHa mpoOBOIWJIACh B HWHIYKUMOHHOW THUTEIbHOW TNI€YM C KHUCIOU
¢byrepoBkoit MCT1/0.8M5. Pacyer MmHMXTBI OCYIIECTBISUICSS B COOTBETCTBUH C
TpeOOBaHUAMU K XUMHYECKOMY COCTaBy uyryHa. MoauduuupoBanue CuUIMKoOapuem
OCYIIECTBISIIOCH MOCTIE 3amosHeH s kosima Ha 100-150mm npu Temmepatype 1400-1456C
B kommuectBe 0,3% oT maccel kuakoro Meramia. M3 momudumupoBaHHOTO YyTryHa
3aJTMBAIM KJIMHOBBIE 00pasiibl U TOTOBHIN NUTH(MBI JIsl TPOBEIEHUS METAIOTpapUIecKuX
HCCJIEIOBAHUI: MOBEPXHOCTh  oOpa3ua  oOpabotanu Ha  aOpa3uMBHOM  Kpyre C
NEPUOANYECKUM €ro OXJaXKICHHEM, OTUUIM(OBBIBAIM U TMPOBOJWIM TpPABJICHUE IO
M3BECTHBIM MeToauKaM. [1o pe3ynbraTaM XUMUYECKOTO aHAIM3a ONPEISIISLITA XUMUIECKHHI
COCTaB YyyryHa. MuKpOCTPyKTYypbI A
dotorpadupoBaniuce ¢ yBenmuueHueM — x200,
BPYYHYI0 HAHOCWJIACh CETKa C Imarom 2,5vm.
3areM, TIO0 BEPTUKAIBGHBIM W TOPHU30HTAIBHBIM
CEUCHHUSIM CHUMAJIHCh J[Ba TUINA Pa3MEpPOB. Yij —
pasMep rpadHMTOBBIX BKJIIOYEHUH M Yy — pasMep

MIPOMEKYTKOB MEXTY rpadUTOBBIMU

BKJIIOUEHUSIMU. [[1s1 mpumepa, npuBeAEM OJHO W3

ONMMCAHUM IS BEPTUKAIBHOTO CEUCHUS U

pe3yJIbTaThl U3MEPEHUIN Pa3MEPOB BKIIIOYEHUU: Y1ij, Puc. 1 - MI/IKpOCprKTypa qyryHa
MmMm: 12, 2,15,15,1,2,1.5, 3,2,7.5, 35, 121, MOIU(DUITPOBAHHOTO

1.5, 5, 3, 2, 3, 2, 3, 3, 6, 1B0111ee KOIUYECTBO cumkobapuem, x200

pesyabratoB N = 24 puc.1).
Cpennee 3HaueHUE rPadUTOBBIX BKIFOUCHHUH OTPEICIISIIN IO (GOpMyJie:

Y=23Y, 1)
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CpenHee KBaIpaTUYECKOE OTKIIOHEHUE Sonpenemmn o gopmyue:

S Y @

[To paccunTaHHBIM 3HAUYEHUSM CTATUCTUYECKUX XAPAKTEPUCTUK — MATEMATHYECKOIrO
OKUJAHUS pa3Mepa TrpapUTOBBIX BKIIOUEHUH M CPETHEro KBaJpaTUYECKOro OTKIOHEHUS

21 ISSN 2079.545Ricnux HTY “ XI1I». 2013 Ne4(978)



pa3Mepa, CTPOMJIUCh TUCTOTpaMMBbl paclpeiesieHusl pa3Mepa TpadUTOBBIX BKIIOUEHUN

(puc.2-5).
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BoiBoablI.

B pesynbrare nmpoBeneHHBIX HCCleOBaHUM Obl1a copMUpOBaHa MpPeACTaBUTENbHAS
BbIOOpKAa JAaHHBIX IO pa3MepaM TIpadUTOBBIX BKIIOYEHHM M €ro paclpeleleHUIo I0
wiomaan uum@a, HA OCHOBAHMM KOTOPBHIX BO3MOXKHO HW3YYEHHE MEXaHHU3MOB
rpadgutoodpazoBanusi B MOJAU(PUIIMPOBAHHBIX YYTyHAX.
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rpadUTOBBIX BKIIFOYCHUH, SKCTIEpUMEHT Ned
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HcciienoBanune CTPyKTyp uyryna, moguduuupoansoro Si-Ba/ O. C. Koaas // Bicauk
HTY «XIII». Cepist: Hosi pimenns B cygyacHux texHonorisx. —X: HTY «XITI», — 2013. Ne 4 (978). —

C. 20-23. bibmiorp.: SHa3zs.

VY crarTi HaBeNEHO pe3yNbTaTH JOCTIKEHb MIKPOCTPYKTYpH 4YaByHY, moau¢ikoBanoro Si-Ba.
OmnrcaHo TpolIec MIABKH 1 pe3yJbTaT XIMIYHOTO aHaII3y YaByHY, a TAaKOX Mpoleaypa 00poOKH JaHUX
MeTanorpadiqyHOro aHaiizy 3a po3MipoM BKJIIOYeHb rpadity. HaBemeHi pe3ynbTaTH 103BOJSIOTH
3pOOUTH PsiI BOXKJIMBHX BHCHOBKIB MPO BHIM 3aKOHIB PO3MOAUTY PO3Mipy rpadiTOBUX BKIIOYCHb B
MIKpPOCTPYKTYPi, 11O J03BOJISIE MPOBOAUTH MOPIBHSUIbHY OLIHKY €(EKTUBHOCTI 3aCTOCYBaHHS PI3HUX
TUITIB MOAU(IKATOPIB ISl pETyTIOBAHHS MPOIIECIB CTPYKTYPOYTBOPEHHS.

Karwuosi cioBa: mogudikysanns, rpaditusaiis, MIKpOCTPYKTYpa, YaByH

The research of iron constructions that has beeatlified by Si-Ba was considered in this article.
The melting process and the iron chemical analgsislts were described. An example of construction
processing by the method of graphite inclusion saeulation was presented. We can to apply the law
of distribution to the research results has be&abéshed.

Keywor ds. modification, graphitization, microstructure, iron
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MOIEJMUPOBAHHUE ITPOLHECCA HIVIN®OBAHUSA BAJIKOB
INPOKATHBIX CTAHOB HA BAJIBHEIIJIN®OBAJIBHBIX CTAHKAX

[IpennoxkeHa MeTOAMKa pacueTa NUHAMUYECKUX IMOKa3aTeliedl BalbIEeNUTH(OBATBHBIX CTAHKOB M HX
y3JI0B TaKHX, KaK )KECTKOCTh ¥ KodhdunueHT nemrndupoBanus. Pazpaborana Maremarnueckas MOJIEIb,
KOTOpAasi OMMCHIBAET B3aMMOJICHCTBUE OTACIBHBIX y3JIOB CTAHKA MEXY COOOMH.

KiarueBble c10Ba: CTaHOK BajbleNUTM(OBATBHBIN, JHHAMHUKA, KECTKOCTh, NEMII(PHPOBAHUE,
g oBaHue.

Beryn. [Ipo6iema BoccTaHOBIEHUS IPOKATHBIX BAJTKOB OTHOCUTCS K YUCITY OJTHOM U3
Haubosee aKTyaJbHBIX B YepHOU
Merautyprud. CTOHMKOCTh BAJIKOB  MOKET
U3MEPATBCS  OT HECKOJIBKMX 4YacoB [0
HECKOJIbKUX MECAILIEB B TO BpeMs, KakK HX
BOCCTaHOBJIEHHE  TpeOyeT  3HAUYMTEIbHBIX
3aTpar BpeMeHM u cpenctB. JloOoit wu3
U3BECTHBIX  METOJIOB  MPOMU3BOJCTBA U ,,
BOCCTaHOBIIEHHS BaikoB [1] mocne 3akankm e 8 S T —
TpeOyeT BBINOJHEHUSI OMNEpalluyd YUCTOBOM
00paboTKH, a UMEHHO — HUTU(POBAHUSL. :
Baxueiimiumu (paktopamu, BIUSIOIIMMU Ha m_—
IIEPOXOBATOCTH 00pabaThIBaeMbIX A R |
MOBEPXHOCTEH,  SBISIOTCS  JIUHAMUYECKHE . Mo o o
napamMeTpbl CTaHKa U Ipolecca pe3aHusl.
CraHKH, K KOTOPBIM IPEIbSABISIOTCS BBICOKHE
TpeOOBaHMSI 1O OOECHEYEHUI0 YHUCTOTHI U
TOYHOCTH 0OpaOOTKH MTOBEPXHOCTEH eTaNICH,
JOJKHBI IMETh BBICOKYIO KECTKOCTh U IEMII()UPYIOININE CBOMCTBA Y3JIOB.
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