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AHHOTaHI/Iﬂ. HpOBeI[CH IIOUCK HOBBIX, 0osiee TOYHBIX OPUCHTAIUOHHBIX COOTHOIIICHUM MCXKAY KpUCTAJLIIN4YEC-
KAMH peméTKaMH B MEPIUTHBIX U OCHHUTHBIX MPOAYKTaxX pacnajaa aycreHuta. Memoouka. VIcionb30BaHbl METOIbI:
TPAHCMHCCHOHHOW JICKTPOHHON MHKPOCKOITUH, MHUKPOAU(PAKINH, MATEMaTHYECKOI0 MaTPUYHOTO H cTepeorpaduye-
CKOTO aHaJn30B. Llens uccnedosanus — TEOPETHUCCKUMH, PACUCTHBIMU M SKCIICPUMEHTAJIBHBIME METOAAMH YCTaHO-
BUTh C TOYHOCThIO 10 0,2 YIJIOBOrO TIpagyca OpPHEHTALMOHHBIC COOTHOIICHUS MEXIy pemérkamu ¢eppura u
LIEMEHTUTA B MPOJIYKTax paclaaa aycTeHuTa B uHTepBase temneparyp 400...700°C. Pezynvmamet. Y CTaHOBICHO HO-
BOE, YTOYHEHHOE COOTHOIICHHE PeIléTok mpu nuddy3uoHHOM pacmnane y—a+(a+6). Ilpakmuyeckan 3Havumocmeo.
[pemioxeHa HOBasi OPUCHTAILIMOHHAS 3aBUCHMOCTh M COOTBETCTBYIOIIAs ABOWHAs THOMOCTepeorpaduueckas mpoeKIys
C TOJIFOCAaMU HOPMAJIEH K INIOCKOCTSM o | 6 (a3, KoTopasi MOXKeT ObITh HCIIOJIB30BaHA P UCCIICNOBAHUIX 3aKOHOMED-
HOCTeH KpHCTaIorpadMIecKux cBa3eil peméTok mpy (Gpa3oBbIX Mepexoax, a TakKe NPH MOCIeYIOIEeM MOAEIUpOBa-
HUH CJIOKHBIX (PU3NYECKHX MPOIIECCOB CTPYKTYpOOOpa3oBaHUs B METAIUIAX U OMHAPHBIX CHCTEMaX.

KaroueBble cinoBa: geppumo-nepiumuvie cmanu, pacnad aycmenumd, Qazosvle npespaweHus, opueHmayuoH-
Hble COOMHOWEHUS, KPUCMANN02PAdUs nepauma
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AHoTanist. [IpoBeeHO NOIIYK HOBUX, OUIbII TOYHUX OPIEHTALIN HUX CIIIBBiIHOIIEHL M) KPUCTAIIYHUMU PeIlli-
TKaMU B MEPIITHUX 1 OCHHITHUX MPOAYKTaxX po3many aycTeHiTy. Memoouka. BUKOpHCTaHO METOIM: TpaHCMiCiHHOI
EJIEKTPOHHOT MIKPOCKOIIi1, MiKpoaAnu(pakKIii, MaTeMaTHYHOTO MaTPUYHOTO i cTepeorpadivuHoro aHanizis. Mera moci-
JKeHHSI - TCOPETHYHUMH, PO3PAaXyHKOBHMH 1 EKCIIEPUMEHTAIFHIMHU METOAaMH BCTAHOBUTH 3 TOYHICTIO 710 0,2 KyTOBO-
ro Tpajxycy Opi€HTalilHI CIIBBIJHOIIEHHS MDK pPEeUITKaMHu (EpUTy 1 IEMEHTUTY B MPOJYKTaX pO3Naly ayCTEeHITYy B
iaTepBaiti Temmeparyp 400...700°C. Pezynsmamu. BcTaHOBICHO HOBE, yTOUHEHE CITiBBIHOIIEHHS PEIIITOK IpH TUDY-
3iifHOMY posmnaai y — o + (o + 0). IIpakmuyuna 3navumicme. 3HaliieHi OpieHTAIIIHI CITIBBIIHOMICHHS Ta MOOYJ0BaHA
0/IBIfHa THOMOCTepeorpadivyHa MPOeKIis 3 MOJII0CaMU HOpMaJIei /1o IuonuH o 1 € ¢as, sika Moxxe OyTH BUKOpHCTaHa
IIPU  JOCI/DKEHHSX 3aKOHOMIpHOCTEl KpucTanorpadidyHnx 3B'SI3KiB pemITOK Npu (pa30BHX IEpexoaax, a TaKoX HpH
HACTYITHOMY MOJIETTIOBaHHI CKJIAIHUX (DiI3WIHMX MPOIECIB CTPYKTYPOYTBOPEHHS B MeTajax Ta OiHapHHUX CHCTEMax.

Kawouosi ciioBa: gpepumno-nepaimui cmani, po3nad aycmenimy, ¢azosi nepemeopenis, OpicHmMAayituni cnigeio-
HowleHHs, Kpucmanozpaghis nepaimy
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Summary. It was made a search for new and more accurate orientation relations between the crystal lattice in the
pearlite and bainite austenite decomposition products. Methods. It were used the methods: transmission electron
microscopy, the micro-, mathematical matrix and stereographic analysis. The purpose of the research is with
theoretical, numerical and experimental methods to set up to a 0.2 degree angular orientation relations between the
lattices of ferrite and cementite in the austenite decomposition products in the temperature range 400 ... 700°C. Results.
It was established a new, refined value for grids in the diffusion decay of y — a + (a + 0). Practical significance. 1t was
proposed a new oriented dependence and the corresponding double gnomonic projection with poles to planes o and 0
phases, which can be used in patterns of crystallographic lattices relations studies at phase transitions, as well as the
subsequent modeling of complex physical processes of structure formation in metals and binary systems.

Keywords: low-carbon steel, decomposition of austenite, phase transformations, oriented relations, pearlite crys-
tallography

BBenenme. /3BecTHO, UYTO OAHMM U3  OCHOBAHBI Ha KOHLENIUU peméTox
OCHOBHBIX nyTei paspywenust  coBmazaroumx  y3ioB  (PCY),  koropas
MOJINKPUCTAINIMYECKUX MAaTEepUalioB SABJISETCS  IO3BOJISET YCIEIIHO PAaCCUUTHIBATH YJECJIBbHYIO
pacnpocTpaHEeHUE MEXKPHUCTAJUINTHOM  MOBEPXHOCTHYIO DHEPTUIO TPaHMI] 3€PEH, €CIU
TpemnHbl. [Ipu 3TOM OBUIO TOKa3aHO, YTO  HM3BECTHBI OCHOBHBIE XapaKTePUCTUKHU
CKJIOHHOCTb K MEXKPUCTAJUIMTHOMY  B3aUMHON OpUEHTALMHU PEIETOK (OChb M yroi
pas3pylIeHHI0  CBfi3aHa  HE  TOJBKO €  TIOBOPOTA) M IO3TOMY Ba)KHO YCTaHaBJIMBATh
XUMHUYECKMM  COCTaBOM, MHUKPOCTPYKTYpOH  opueHTauumoHHble cooTHomeHus (OC) ¢

MaTepuajia M arpecCHBHOCTBIO OKpYXKArolien
Cpeibl, HO M C THIIOM U CTPYKTYpOW TI'paHUI]
3epeH. CTpoeHHe TpaHHMIIb OTIPEICISIET Mepy e€
nedeKTHOCTH MO CpaBHEHHIO C¢ Oe3nedeKkTHOH
pPEmETKOM, T. €. YIECNbHYK ITOBEPXHOCTHYIO
SHEPTHIO. OHeprust  I'paHUIIbI urpaer
JTOMUHUPYIOIIYI0O poJib B €€ CIOCOOHOCTH
BIIUSITD Ha OCHOBHbIE CBOHCTBa
MOJMKPHUCTAIIOB, TaKWe, KaK MPOYHOCTH,
IUTACTUYHOCTh,  aJT€3MOHHYIO  CIIOCOOHOCTb,
KOPPO3HOHHYIO CTOWKOCTh M MHOTHE JpYIHe
[1]. B cBoto ouepenp, cTpoeHHe BHYTpHU(pa3HOM
TPaHUIIBI OMPEIEINSETCS B3aUMHBIM TTOBOPOTOM
pPEemIETOK  KPUCTAUIOB  JIPYT  OTHOCHUTEIBHO
apyra, a Juisi MeX(a3HbIX TpaHHll — ewEé u
napamMeTpamMu  pPemETOYHbIX — AJIEMEHTapHbIX
ST9eeK KOHTAKTHPYIOUINX KPHCTAIIIOB.

CoBpeMeHHBIE MpeICcTaBIeHUsI 00 aTOMHOM
CTPOCHHHM OOJBIIEYIJIOBBIX TpaHUL] 3EpeH

BBICOKON TOYHOCTBIO. OcHoBHBIE OC Mexmy
pemérkamu (a3 B MeTauiax M CiuiaBax ObLIN
YCTaHOBJICHBI €II€ B TMPOILJIOM CTOJIETUH, C
OTHOCHUTENIbHO HHU3KOW TOYHOCThIO (M0 3...5
rpajlycoB, a HHOTJA U Xyxke). OCOOEHHO BasKHBI
OPHUEHTALIMOHHBIE COOTHOIIEHUS B CHCTEME
KEJIe30-yIJIepol, TJ€ CYIIECTBYIOT pa3iIu4HbIe
nonuMopdHbIe Tepexoab! (aycTeHuT, (eppur,
IIEMEHTUT) W BBIICIAIOTCS Oojee S5 THUTIOB
KapOHWIOB C pa3IMYHBIMU TeMIepaTypaMu
3apOoKACHUS HW  pacTBOpeHus. Hampumep,
M3BECTHOE COOTHOLIEHHE Y=o,
peanu3yroIieecs Mpy CABUTOBOM MPEBPAIICHUN
aycTeHMTa [2], MMeeT HECKOJIbKO BapUaHTOB,
OCHOBHBIE M3 KOTOPBIX OTJIMYAIOTCS Ha
HECKOJIBKO I'padycoB B mpenenax 5° [2—4]. A B
COTPSIKEHUSIX MEXKIY PEPPUTOM U IIEMEHTUTOM
B TIEpAUTE U OTMYIIEHHOM MapTEHCUTE
CJIOKUJIACh HeompezeNieHHas cutyauus. Eiie B
1947 rony B «KypHane TeXHUYECKON (HUBUKN»
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OblIa onmyOJIMKOBaHA OOCTOsITENbHAS paboTa B.

A. HcaitueBa [5], B KOTOpO#l ONUCaHBI
pe3yIbTaThI AKCIICPUMEHTAIBLHOTO
OnpeJIeJICHUs OPUEHTAIMOHHBIX COOTHOIICHUI

ayCTCHUT-(PEPPUT, (heppHUT-LIEMEHTUT u
AyCTCHUT-IIEMEHTUT PEHTIC€HOBCKUM METOJIOM.
Onn ObLIH MOJTyYEHBI Ha OJIHOM
MOHOKpPHCTAJIJIE CTaJH, KOTOPBIA IOJIBEPraiu
COOTBETCTBYIOIIMM 00paboTkaM, (uKCHpyS
PEHTTEHOTPaMMBbl BPAIICHHUSI U CTPOS 10 HUM
cTepeorpauueckie  MPOEKUHUH  MOJIOCOB
IJIOCKOCTEH (eppuTa, ayCTCHUTA W IICMCHTHUTA
(6- xapbuaa). K ToMy BpeMEHU COOTHOIIICHHE
60—y ObuI0 ycTaHoBiIeHO M.D. ApOy30BBIM U
I'B. KypmiomoBeim (OC AK) [6], a
COOTHOLICHUE ayCTeHHUT-MapTeHcuT — [.B.
KypmtomoBeim u I'. 3akcom (OC K3) [2] ¢
HCIIOIb30BAHUEM TaKoW xe wmeronuku. [Ipum
sToM, monydeHHoe W.B. HcaitueBbiMm o—0
cootnomenue (OCH) [5]:

(1]03) || (1j01)e;  [0107o || [1]1]1]ex (1

JI0 HacTOSALIETO BPEMEHU HE IOIY4HIIO
IIOJIHOTO NPU3HAHUS.

Cnycras 1pu rozma, B 1950 rony C.A.
barapsukui, kommera M.B.  Hcaiiuesa,
onyOnukoBan B kypHane «Jlokmamel AH
CCCP» crartbto [7], B KOTOpOH paccMOTpPEHbI
KpUcTajuorpadguyeckoe CTpoeHue M mnopoodue

AJIEMEHTApHbIX sueek o' u 6 ga3 u npeanoxeH
!

6EpOAMHbIL ~ MexaHu3m  TIEPEeCTPOMKH o
TETPAarOHAJILHOM  PEIIETKM MapTEeHCUTa B
OPTOPOMOMYECKYIO  PEmETKY  IIEMEHTHUTA.

CI[CJ'IaH BbIBOA, 4YTO IIpH Takou ornepanuun
OKaXXYTCA IMOYTH IMapaJlJICIbHBIMHA IIJIOCKOCTH:

001)y ||(112)a; (100)q || (1]110)e; (0107, ||
(11[1]a.. (2)

[lo  Heu3BeCTHbIM  MPUYMHAM  3TO
MPEATNON0KEHHE OBLUIO BOCHPHUHATO HAYYHOU
OOIIIECTBEHHOCThIO B KadecTBe (PHU3UYECKHU
cymectBytomero (OCB), peanusyromerocs mpu
ornycke (Bbime 500°C) maprencura [11], npu
MEepPINTHOM pacrage aycreHuta [8-9], B
oeitaute (ke 500°C) [10-11].

Takoe TMOJOXKEHHUE MEN COXpaHSEeTCs [0
HacTOsIIEero BpemMeHu, XoTs B 60-70-pIx TOmaX
MOSIBUJINCH myOJIuKaIuu, 0 ciyvasix
peammzaunn  OC caliueBa B NEPIHUTHBIX
cTpykrypax [11-12].

ISSN 2312-2676

B  paGorax B.M. bompmakoBa ¢
corpyanukamu [ 13] ObUTH yCOBEpIIEHCTBOBAHBI
MeTOAbl 00pabOTKH JAUQPPAKIIMOHHBIX JTaHHBIX,
MOBBIIIAIOIINE TOYHOCTh HU3MEPEHUM
a3UMyTaJbHBIX KoMmmoHeHToB 10 0,1 rpamyca.
OTO0 MO3BONIWIO Ha  OOJBIIOM  MAacCHBE
MUKpOAU(PAKIMOHHOTO MaTepHuaia (CBBIIE
150 cnydaeB compsikeHui) nokasats [13], uro
MOAABJISIONISE OO0JIBIIMHCTBO (~81%)
TU(GPAKIMOHHBIX KApTUH OT TepiuTa W
OTIIYIIEHHOTO  MapTEHCUTa  MOTyT  OBITh
onHo3HayHo oTHeceHbl kK OC HcaitueBa, a 9%
JOMYCKalOT  JBOSKYID  TPAakTOBKY  H3-3a
cnenupuky (GOpMUPOBAHUS  AIEKTPOHOTPAMM
u OTpaHUYEHHBIX BO3MOXKHOCTEMN
TOHUOMETPUYECKUX YCTPOMCTB. Baxno
aKIEHTUPOBATh, YTO CIIy4au, KOTOPbIE HAJIEXKHO
cootBercTBoBasin Ob1 OC Barapsimkoro [7],
3a)UKCHUpOBaHBl HE ObUIM. OTH  (HAKTHI
YKa3blBalOT Ha pEaIM3alUI0 B €CTECTBEHHBIX
YCIIOBUSIX  CONpsbKeHUM  QeppUTHBIX U
LEMEHTUTHBIX  KpuctajuioB He 1o OC
Barapsikoro, a mo OC Hcaituena.

B nepautHbBIX cTansx Ha eIMHULY 00bEMa
COJICPIKUTCS OCOOEHHO MHOr0 Mex(a3zHbIX
rpanui] (QeppuUT-IIEMEHTUT, OJIHAKO TPEIIHHBI
1o a-0 rpaHuiiaM 00pa3yrTCs PeIKO U JIHIIb B
TE€X Ccly4yasiX, KOIJla HalpaBlIEHUE TEeUeHUs
MeTalljia CIy4ailHO MpPOMCXOAUT MOYTH BJOIH
IUIaCTUH mepnuTta. Bompoc o HacnenoBaHUU
KpUCTAIIOrpauuecKux CBA3EH npu
Tubdy3noHHBIX  (DAa30BBIX  MPEBpALCHMSIX
oOcyxaaeTcss JOBOJBHO JaBHO. [Ipumepamu
MOTYT CIOyXuTb pabotel Owmopu [9-10],
JI. M. YreBckoro [11], Ileknrona u Kemnu
[12], B KOTOpBIX A BBISICHEHUS 3TOrO

BOIIpoca  OBUTM  TPUMEHEHBI  MaTPUYHBIC
YpaBHEHHUS.

OueBuaHO, UYTO JaNbHEHIIAS paboTa B 3TOM
HalpaBJI€HUM aKkTyalbHa H €€ CleayeT
MIPOJIOJDKAT.

Heas  umcciienoBaHMsi —  YCTaHOBUTH
TEOPETHIECCKUM, pacyeTHBIM u

AKCIIEPUMEHTAIbHBIM METOJIaMU C TOYHOCTHIO
no 0,2 yrioBoro rpagyca OpHEHTAllHOHHBIE
COOTHOUIEHUS MEXK]y pPElIETKaMu ayCTEHUTA,
deppuTa U LIEMEHTHTA B MPOAYKTaX pacmaaa
ayCTeHHTa B UHTEpBajJe  TEMIIepaTyp
400...700°C.
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Marepuag 4 MeTOAMKHM MCCJIeIOBAHUI.
HccnenoBan HU3KOYTIIEPOIUCTBIC (PEPPUTHO-

MEePIUTHBIC cTanu 20, Cr 3 u
MHUKPOJIETUPOBAHHYIO crasib  10[20b.
[Ipumensiin ~ MeTOIbl:  TPAHCMHUCCHOHHOM
3JIEKTPOHHOU MHKPOCKOIIHH,
MUKPOJU(PpaKLuy, MaTeMaTH4eCKOro

MaTPUYHOTO U CTEPEOrpauuecKoro aHaIHU30B
[11, 15, 16].

Pe3yabTaTsl Hec/ie10BAaHUSA U X 00CYXK-
JAeHue

s paboThl ¢ pa3snMUHBIMU BapuUaHTaMU
OPUEHTAI[MOHHBIX COOTHOILEHUH yJOOHO BBI-
paxate uX ABymMsa Merogamu. IlepBeii u3
HUX — cTepeorpaduyeckuii — He olecreuu-
BaeT BBICOKOW TOYHOCTH (+2°), HO NO3BOJISET
HArJSITHO TPEJCTAaBUTh OOMIYI0 KapTHUHY pac-
MIOJIO’KEHMSI MHOTHX IJIOCKOCTEH MIIM BEKTOPOB
Mexy coboii [11, 12, 15].

['opazno Gombliie MHPOPMALUU TO3BOJISET
noixy4yaTb M 00palaThiBaTh METOJ MAaTPHIL
[11, 16], ToUHOCTH KOTOPOTO MOXKET OBITH JIy-
yiie 5 yriaoBbIX MUHYT. B coueranuu ¢ popmy-
JIOW KOCHHYCOB 3TO IIO3BOJISIET ONPEAEIATH
YIIIBI MEXY peduiekcamu (a3 ¢ Takoil TOYHOC-
TBIO, KaKasi MOXKET OBITh JOCTUTHYTa B IpOIEC-
ce HaOJIOJeHUs, IOCTUPOBAaHUS MU (PUKCATUU
MUKPOAU(PPAKIIUOHHBIX H300pakeHuit [15].

PykoBoncTBYSICH IIpaBUJIaMU, H3JI0XKEHHBI-
Mmu B [13, 16], ObuiM BBIYMCIICHBI KOMIIOHEHTHI
MaTpull Haubosiee pacHpOoCTPaHEHHBIX OPUEH-
TAI[MOHHBIX COOTHOLIEHUH Mexay Qa3amu B
CTaJISAX.

OnMH U3 IeCTH KpUcTajuIorpapuuecKu pa-
BHOLIEHHBIX BapuanToB OC A-K MoxHO 3anu-
caThb CJIEAYIOIIMM 00pa3oM:

(100)u [[(545)y; ~ (010)u | (101))y;
(00| 2/520)y

BBoast ko3¢ ¢dunmeHTsI, BbIpaBHUBAIOIINE
CKaJIsIpHbIE BEJIMYHHBI BEKTOPOB,
NapajuleJIbHBIX OCEBBIM HampaBieHusM [11,
16], momyduM MaTpUlly OPHEHTALMOHHOTO M
pasmepHoro coorBercTBus a1 OC ApOy3oBa-
Kypmaromona:

0.48773 0.39018 0.438773
—0.49825 0 0.49825

RA»K:
018514 0.46284 —0.18514 3)

AHaJOTUYHBIM MyTEéM OBUTH MOTyYEHBI Ma-
tputbl OC KyparomoBa-3akca:
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0.59289 0.51953 0.13324
Rk. —0.53300 0.59289 0.05989
3= —0.05989 —0.13324 0.78603 4

2
OC Hcaituena:
0.03234 —0.43098 0.46331
0.32526 —0.32526 —0.32526
R,= 0.34646 0.1920210 0.154444, ®))
9

n OC Ilutua [24], KOTOpOE XapaKTEpHO
JUTSL TIEpIIUTA:

0.56618 —0.21776 0.18292
R- 0.14706 0.51895 0.18292
—0.15524 —0.07762 0.38811 6)

Hcnonb3yss  maTpuipl,  ONHCHIBAIOIIHNE
pazHble BHUIBI (HOPMOM3MEHEHUN Pa3IUYHBIX
peméTOK, MOXHO  CTPOUTH  MEXAaHU3MBI
(Mozenu) mocneaoBaTeNIbHBIX CTaAuil (a30BbIX
nepexonoB. Takue METOAbBl  MaTPUYHOTO
MPOTHO3UPOBAHMS OBLIM TPUMEHEHBI B paboTax
Omopu [15], eknrona u Kennu [17], XKanra

u Kemmu [20] w ObulM  THOJTy4YEHBI
MEPCIIeKTUBHBIC PE3YIbTATHI.
B ciry4ae KpucTaJmorauIecKux

compspkeHU mpu AU dy3MOHHOM  pacrajie
ayCTeHHTa MOXHO mojaratb [15], uTO
3apOKJAONIMECs B KOHTAKTE C ayCTEHUTHOM
peméTkoi KapOUibl puoOpeTaroT
opueHranuio B coorBerctBUuu ¢ OC y<0 u
BIIOCJIEJICTBUM OKa3bIBalOTCS B  OKPYKEHUH
(bEeppUTHBIX KPUCTAIIIOB, OPUEHTAIUS KOTOPBIX
muktyerca OC  y«<a. B wurtore wmexnay
KapOugHO  u  QeppuTHOM  peméTrkamu
dopMupyeTcsi 3aKOHOMEPHOE  COMpSIKEHUE,
MOUUHSIOLIEECS W3BECTHBIM CBSI3SIM.
Pesynbrar MoOkeT OBITH COINOCTAaBIE€H C
AKCIIEPUMEHTAILHBIMU JTaHHBIMU WIH
BBIBOJIaMU JIpYTMX pabOT MM CO CXEMaMHu,
peanu3ylomMMHICc TNPH  HOBBIX  (Pa30BBIX
MIPEBPALCHUSIX.

B namem cinywae umeercs Marpuna Rax
OpPUEHTAIIMOHHOTO u pa3MepHOro
COOTBETCTBUS, BBIUMCIEHHAas C  BBICOKOH
TOYHOCTBIO B COTJIACHM C MPEIOKEHHONH M. D.
ApbyzoBeim u [. B. KyparomoBeiM s
nepexo/ia OT UHJIEKCOB IJIOCKOCTEN 1IEMEHTUTA
K HWHJEKCaM IUIocKocTel aycteHuta (3), u
Matpuiia (4) mepexoga OT ayCTEeHUTa K
deppury Rg.3 mo coornHomenuto Kyparomosa-
3akca.
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B utore, cooTBeTCTBHE MEXIY PEIIETKAMU
nementuta u Qeppura a—Rx—60 wmoxHO
noiayuuth, ymHoxas wmarpuny OC A-K Ha
marpuity OC K-3:

[0—Rsx—Y]X[y—Rg3—a] = [a—Rx—0].

(N

3nech YMECTHO OTMETHUTb, 4TO

ayCTEHUTHYIO PEHIETKY MOXHO HaJOXHUTh Ha

ueMeHTuTHyto B coorBerctBuM ¢  OC AK
TOJIBKO IIECThIO BapuaHTaMu (Tadi. 1):

Tabruya 1

Bapuanmul nanoicenus aycmeHumHoil pewiemxku
Ha yemenmummuyio /
Variants of imposition of austenitic grate
on a cementite one

BapuanTsl 1 2 3 4 5 6
Ha ocb [100] | (5-45) | (5-45)| (-455) | (455) | (554) | (5-54)
Ha ocs [010] | (-101) | (101) | (011) | (O11) | (110) | (110)
Ha ocs [001] | (2-52) | (2-52)] (-522) | (-522) | (2-25) | (2-25)
HpI/I CKaJIIpHOM  YMHOXCHHH  IICCTH

BapuaHTOB MaTpull Rak, oTBedaronmmx tabmimie
1, va omaun Bapuant wMarpuubl OC K3,
[IOJIy4EHBbl IIE€CTh BapuaHTOB Marpuibsl Ry,
KOTOpBIE MOXKHO IIPEICTAaBUTh B BUJIE TPEX IHap.
B kaxnol mape aieMEHTBHI OAMHAKOBBLIE, HO
OTIINYAIOTCS NIEPECTaHOBKOMN CTOJIOIIOB.
Hanpuwmep,

0.48773 0.39018 0.48773 0.59289 0.51953 0.13324 0.05199 0.41974 0.47172
-0.49825 0 0.49825 ||| —0.53300 0.59289 0.05989| =| —0.32525 —0.32524 0.32525

-0.18514 0.46284 —0.18514/] \ -0.05989 —0.13324 0.78603

0.03234 -0.43098 0.46331

-0.34537 0.20290 -0.14247,

0.32526 -0.32526 —0.32526]

Marpuna OCU {0434646 0.19202 0.15444
[lepBbie nBa Bapuanta Ryx oTaM4aroTCs
UKJINYECKON MepeCcTaHOBKON CTOJIOLIOB:
MEPBbII CTal BTOPHIM, BTOPOW — TPETHUM, a
TpeTuil — nepBbIM. Hrke 3THX IByX BapHaHTOB
Rx mnpuBenena marpuna OCH, cpaBHeHue ¢
KOTOPOM TIOKa3bIBAa€T, YTO OTH BapHAHTHI
cootBeTcTBYIOT Matpuuiam OC HcaiiueBa c
TOYHOCTBIO JI0O BTOPOTO 3HAKa IOCJIE 3arsTOM.
Takue OTKIOHEHUS MOTYT OBITh CBSI3aHBI C
orkinoHennssmu  OC  KyparomoBa-3akca, d4ro
oTMevaeTcst BO MHorux pabotax [16-18].
OcranpHble JIBE TPYIIIBI MO0 JBa BapHUaHTa
3HaueHni! Rx B Kaxaoi oTiMyaroTCs APYr OT
apyra W OT Marpuilbl Ry HECKOJIbKUMHU
MEePBbIMU 3HAKAMU MOCJIE 3aMsATOM.
UYro kacaercs Broporo OC B NEpIUTHBIX
ctpykrypax — OC Ilutua, To OHO OBLIO ycTa-
HOBJIeHO [17] 6e3 TimaTenbHOro crepeorpadu-

ISSN 2312-2676

YEeCKOr0 M MAaTPUYHOI'O AHAJIM30B U €ro Heco-
BEPIICHCTBO 00men3BecTHO. B padore XKanra
u Kemwm [14] naxe ObUIM TPEIJIOKEHBI TPU
asnibTepHaTuBHble Bapuanta OC IuTya:

(1/03)u || (1joD)

OR-1 [010] 8,57 "ot [131]d)
BUu || opi] ¢
(011w || (101)d
OR-1 [311]u ||[[111]d
[100]u 2,40 Lot [131]d
210)u|(101)d
OR-1 [001]u|[131]d

[121]u 5,950 ot [101]d

ConocraButenphbiii ananu3 OC HcaiiueBa
n OC IluTua moka3zasu, 4YTO UX OCHOBHOE pa3Jiu-
qre 3aKII0YaeTcs B TOM, 4TO (eppuTHas pemé-
tka 1o OCII nosépuyra otHOcutenbHo OCU
Ha 32° BOKpYyr OCH, NEpPHEHIAUKYJISIPHON
(1\03)1{”(1]01)(1). B xonnenmuu peméTok CoB-
MaJA0NIMX Y3JIOB MMOBOPOT HA TaKOM yroi (To-
yaee 31,59°) kyOuyeckoil peméTku BOKPYT
[1]01] co3maér crenuanbHYI0 OpPUCHTAIMIO C
00paTHOM IJIOTHOCTBIO COBIIAJAIONINX Y3JIOB
¥27. DTO 3HAYUT, YTO €CIU BHYTPH LIEMEHTHUT-
HOTO Kapkaca CYyIIeCTBYIOT (heppuTHBIE 3EpHa
nepIuTHOrO GeppuTa, TO MEKIAY HUMHU HOPMU-
PYIOTCS  CIICIUAIBHBIE HHU3KOYHEPTeTHUCCKHE
rpanuiel £27. KpoMe Toro, 3To mo3BoisieT B
OJIHOM 3epHe ¢epputTa 3apoxKIaaThCsi HECKOJb-
KM OPHEHTAallMsM I[EMEHTHUTa, YTO 4YacTo Ha-
OMo/laeTCsl B JOIBTEKTOMIHBIX CcTasix. Ha
OCHOBE JTHUX AapryMEHTOB Oblla MpeasiokeHa
OCHOBHasi (opMyja M TMOCTPOEHA CTEPEOTpPoe-
KIUSI COOTHOUICHUsI (eppUT-IIEMEHTUT B TIep-
JIUTE, ABJIFIONIErocss Oojiee OOOCHOBAHHBIM U
Ooree CTPOro OMHUCHIBAIOIIUM (PUIUYECKYIO
cyth auddy3noHHOTO pacraga aycTteHuTa. B
HOBOM BapHaHTE COOTHOIICHHE MOXET OBITh
3aMHCaHo CIEAYIOUIIM 00pa3oM.

(100)][ (16.7).5)0  (010)u [|(131)s
00D 2/1]15)0 (8)

DTO COOTHOULIEHHE OTJINYAETCAd HE TOJIbKO
OT QJIbTEPHATHUBHBIX COOTHOILEHUH, Mpeio-
KEHHBIX B pabote [14], HO U OT OPUTHHATILHOTO
OC Ilutya [17] noBopoTOoM Ha 2,8° BOKPYT HO-
pmaiu K (1|03)w, npu 3TOM OBIIIO PUHSTO, YTO

(103)u || (1j01).
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Ocb 30HbI theppura [103]

Ocb 3cHbI yemenTuTa[013]y

040

k2]

Puc. 2. Muxpoougparxyuonnas kapmuna (a) u cxema eé
unouyuposanus (6) om xononuu nepauma ¢ cmanu 20 nocne
usomepmuyeckou evioepaicku npu 550 °C.
Bzaumnviii pazeopom 08yx cucmem pegnexcog ¢ mo-
ynocmwio 00 0,2 ° coenacyemces ¢ OC, npedcmasnenHvim
mampuyeti (7) u cmepeonpoexyueti na puc. 1

12
=t
| 2031

/
- 4
- "ﬁz,‘m

O nanieca peppuma
® 211 Mamoca yemersmuma

CootserctBytomasi marpuiia OC deppur-

[EMEHTUT BBITIISAUT CIEAYIOIINUM 00pa3oM:
0.59289 0.51953 0.13324

Rpn ~0.53300 0.59289 0.05989
= -0.05989 —0.13324 0.78603)  (7)
,

DNEeKTPOHOTpaMMbl OT KOJIOHUH NepiauTa
BO BCEX HCCIIEJIOBAHHBIX CTAJIAX IMOATBEPXKIa-
10T, YTO B3aUMHOE PACIOJIOKEHUE IBYX CUCTEM
peduiekcoB cormacyercs ¢ OC, mpencraBicH-
HBIM MaTpuieit (9) u crepeonpoeKiueii Ha pu-
cyHke 1.

Jns mpumepa Ha pUCYHKE 2a MNpHUBEICHA
MUKpOAH(PAKIIMOHHAS KapTHHA OT KOJIOHUU
NepauTa B MUKpoJierupoBaHHoU ctanu 20, a Ha
pHucyHKe 26 — e€ cxemMa MHIUIMPOBAaHUS ped-
JexkcoB  (epputra, NPHUHAMICKAINIMX  30HE
[1]]03]d u pedaekcoB IEeMEHTHTa, PaCIOJIO-
xeHHbIX B 30HE [013];. Obe ocu 3THX 30H OT-
MeueHbl 3aTeMHEHHBIM oBaiioM BOM3M (001)y
Ha cTepeornpoekuuu (puc. 1).

Ha cxeme (puc. 26) mokazaH yroa
2,1 £0,2°, u3MepeHHbII MEXy HalpaBlICHUS-
Mmu psnoB pedaexcon (020)d u (13|1)u. Umen-
HO TakOM yrol MeEXAy OSTUMHU MOJIKOCaAMHU
IUIOCKOCTEH HaAOMI0aeTcsl M Ha CTEPEONpoeK-
UM Ha pucyHke 1. B To ke BpeMs Ha crepeorn-
POEKIINU, TIOCTPOCHHOH B COOTBETCTBHU C
TpeOOBaHUSIMU OpUTHHATBHOU paboThl [TuTua
[17], aTOT e yroy MpakTUYECKU PABEH HYIIO.
OTO NOATBEPXKIACT, YTO SKCIEPUMEHTAIbHBIE
TU(PPaKINOHHBIE KapTHHBI XOPOIIO COTJIACYIO-
TCSl C 3aKOHOMEPHOCTSIMH, ONHMCHIBaeéMble MaT-
puLen ), BBIPA)KECHUEM (8) u
CTEPEONPOEKIINEN Ha PUCYHKE 1.

[TocTpoeHne B3aMMHOTO  paCIOJIOKEHUS
y3JI0B pelIETOK (peppuTa M LIEeMEHTUTa B IUIOC-
kocTsx (100)d u (31|1) moka3biBaeT BHUJI CO
ctoponsl [100]; (puc. 3), 4To y3:1b1, OIU3KHE K
COBMAJICHUIO O00pa3yloT pPEryJspHbIA, MEepHO-
JUYECKUN y30p, YKa3bIBAIOIIMI Ha BO3MOXK-
HOCTb  00pa3oBaHUsl HU3KOIHEPTeTHUECKUX
Mex(a3HBIX TPaHUIL B Cllydae pealn3alui coo-
THOIIECHHS (PEeppUT-IIEMEHTHT, TPEIACTABICHHO-
ro Marpuuei (9).
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I S A NS
(o) =/ /
|'|nocKocn=(100)I-; \}\ \\\ K/A A \i§§§
asqQ o= \ﬂ“ Ny
S .
\\\\\ NN

Puc. 3. Obpazosanue pewémru 6au3kux k cognade-
HUIO Y3108 npu Hanoxceruu naockocmeti (100)y u
(31//1)¢p 6 coomeemcmeuu ¢ OC (7).

Ha ocHoBanuu mpoBEIEHHBIX HCCIEIO0BA-
HUN MOKHO CJIENIaTh CJIEIYIOIINE BHIBOIBI.

BbiBOABI.

1. Ilpu CTPYKTYpHBIX NpPEBpAIICHUAX, B
KOTOPBIX BO3HUKAET KpHCTaLIOTpadudecKas
CBSI3b beppHUT-LIEeMCHTHT, peanusyercs
OpUEHTallMOHHOE cooTHoueHue Mcaityesa [5],
a He barapsikoro [3].

2.YCTaHOBIIEHO HOBO€ OPHEHTAIIMOHHOE

ISSN 2312-2676

3. IIpemnoxeHsl HOBBIC, BBICOKOTOYHBIC
(me xyxe 0,1°) MaTpuLbl OPUEHTALIMOHHOTO U
pa3MepHOro COOTBETCTBUS IE
KpHUCTaIOrpauyeckux CBs3eiu:

a) OPUEHTALIMOHHOT'O
ayCTEHUT-LIEMEHTHUT 1o
Kyparomosy;

0) OPHEHTALMOHHOTO COOTHOILIEHUS
aycteHuT-peppur o Kyparomosy-3akcy;

8) OPHEHTAL[MIOHHOTO COOTHOILIEHUS
bepput-iemenTuT o Mcaitueny;

2) OPHUEHTALMOHHOTO COOTHOILIEHUS
(beppHUT-LIEeMEHTUT, TPEIJIOKEHHOMY B 3TOM
pabore.

4. Brpmonnena  pabo4as  JBOIHas
crepeorpaduueckas mnpoekuus HoBoro OC
¢depput-ueMeHTUT B nepaure. OHa mpurogHa
JUIs  TIPaKTUYECKOro MCIIOJIb30BaHUsS IIOCIe
yBenuueHus e€ quamerpa 10 200 M.

5.Iloka3aHo, 4TO MpHU peanu3aluud MEXIy
deppuTOoM U LEMEHTHUTOM IPEAJIOKEHHOTO
OpPUEHTALMOHHOTO COOTHOILICHHUS B MEpJHUTe
BO3HUKACT pEHI€TKa OJM3KUX K COBIAJICHUIO

COOTHOIIICHUS
ApOy30BYy-

COOTHOLICHHUC

Y3JI0B C 06p3.30BaHI/ICM MNEpUOANICCKHU

MEXIy eppuToM 1 nosropsromerocs ysopa.
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