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HAHOCTPYKTYPHbIE ®PA30BbIE NMPEBPALLIEHNA
MNP 3BTEKTONAHbLIX PEAKUNAX BUHAPHBIX CriJ1ABOB

E. U MAPYKOBHY, B. IO. CTELJEHKO, Accoyuayus aumetiuyuxkos u memaniypeos Pecnyboruxu benapyce,
2. Munck, Benapyco, yn. A. Konaca, 24. E-mail: stetsenko.52@bk.ru
A.B. CTEIIEHKO, MOYBO «benopyccko-Poccutickutl ynugepcumempy, 2. Mozunes, berapyco, np. Mupa, 43

Tloxasano, umo s6mexmoudnvie peaxyuu OUHAPHBIX CNIABOB ABNAIOMC HAHOCMPYKMYpHbiMu npoyeccamu. Ocnognas gasa,
Komopas pachadaemcs npu 28MeKmoudnoll peakyuu, oopazyemecsa npu KpUCMAIIu3ayuyd Memaiiuieckozo pacniaed I8mex-
mouoHo2o cocmasa. Imom npoyecc A6aAencs HaHOCMPYKMYpPHLIM. B Hem 0CHOBHbIMU dTeMeHmaMU MUKPOKPUCIALILO8 CILYIHCATN
HAHOKPUCMANbI KOMNOHEHMO8 cnaasa. Ilpu 56mexkmoudnoil peakyuu npoucxooum pacnao MUKpOKpUCmaniios 0CHOBHOU ¢haszvl
Ha HAHOKpUCANTbL. M3 HUX POpMUPYIOMCA MUKPOKPUCANTBL O8YX OpYeUX as.

Knioueswie cnoea. Bunapnvie cniagol, 26mekmouonas peaxkyus, HaHOCMPYKIMYPHbLE NPOYECChl, HAHOKPUCMALILbL, MUKPOKPU-
cmannel pas.

Jna yumuposanusa. Mapykosuu, E.H. Hanocmpyxmypusle ¢azoevie npegpawjenusi npu 36meKmouoHbIX peakyusx OUHAPHbIX
cnaasos / E. U. Mapyrkosuu, B. 0. Cmeyenko, A. B. Cmeyenxo // Jlumve u memannypeus.. 2023. Ne 4. C. 30-32.
https://doi.org/10.21122/1683-6065-2023-4-30-32.

NANOSTRUCTURAL PHASE TRANSFORMATIONS
IN EUTECTOID REACTIONS OF BINARY ALLOYS
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1t is shown that eutectoid reactions of binary alloys are nanostructural processes. The main phase, which decays during the
eutectoid reaction, is formed during the crystallization of a metal melt of eutectoid composition. This process is nanostructured.
In it, the main elements of microcrystals are the nanocrystals of the alloy components. During the eutectoid reaction, the micro-
crystals of the main phase disintegrate into nanocrystals. Microcrystals of the other two phases are formed from them.
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OBTEKTONHBIE PEAKIIUN HETIOCPEICTBEHHO OMPEICISIOT CTPYKTYPY B CBOWCTBA OTIIMBOK OWHAPHBIX CIjia-
BOB. Hanbonee mokazaTensHBIMU SBJISIOTCS JKEIE30yTICPOIUCTHIE CIUIAaBEL. B HUX OT deppuTa 1 1IEeMEHTHTA BO
MHOTOM 3aBHUCST CTPYKTypa M CBOIICTBA OTIIMBOK.

B o61miem Brzie 9BTEKTOMIHYIO PEAKIHIO CTIABOB CHCTEMBI A — B MOXHO MTPEJCTABUTH CIETYIONUM 00pa3oM:

YMK :aMK+BMK’ (1)
L€ Y, — MUKPOKPUCTAILIbI (ha3bl, HOITYyUEHHBIE IPH KPUCTAIUIN3AIUU METAJUINYECKOTO PacIliaBa ABTEKTOU-
HOI'O COCTaBa; Ol,, — MUKPOKpPHUCTAILIbI (pa3bl, copepakariue Oonblie KoMIoHeHTa 4; B, — MUKPOKPUCTAILIbI
(ha3el, conepxkarie OoJIbIIe KOMIIOHEHTA B.

MukpokpucTasmisl ¢a3 NpeAcTaBsoT COO0H AEHAPUTHBIE KPUCTAILIBL, IIPUYEM Y, U O, OOBIUHO SBIS-
I0TCSL TBEPIBIM PacTBOPOM, a [3,, MOXKET OBbITh Kak TBEpAbIM PACTBOPOM, TaK U coequHeHueM tuna 4,B,, .
[IprMepoM MOTYT CIYyKHTh MUKPOKPHCTAJJIBI ayCTEHUTA, PeppuTa U HEMEHTHTA MPH 3BTEKTOMIHON peaKiuu
JKENIe30yINIEPOANCTHIX CIJIABOB.

[IpuHATO CUUTATh, YTO IIPU HBTEKTOUIAHOMN PEaKUUH ¥, PACHANAETCAd HA aTOMBbI, U3 KOTOPBIX CTaTUCTHYE-
cKkH 110 A1 Py3UOHHOMY MEXAHU3MY 00pa3yroTCsl LEHTPhI GopMUpoBaHus o, U P, - [Ipu 3ToM 0CHOBHBIMU
CTPOUTEIILHBIMHU JIEMEHTaAMHU MHUKPOKPUCTAIUIOB (a3 ciry:kar atombl KomMrnoHeHToB 4 u B [1-3]. Ho B sTom
cilydae »BTEKTOMAHAs peakuus (1) morKHa IPOXOJUTh OY€Hb MEUIEHHO U C TIONIOIICHHEM Teria, TIOCKOIbKY
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yJIelibHas TeIJIOTa aTOMU3aIllMd HAMHOTO MIPEBBIIIACT YSIbHYIO TCIIOTY KPUCTAJUIM3AIMY U SBTEKTOUIHOMN pe-
aku [4]. PeanbHO 9BTEKTOMIHBIC PEAKIIUN IPOXOIAT OTHOCUTEIHHO OBICTPO U C BBIACICHUEM TEIUIA.

OOBSACHUTD MIPOIECCHI, POUCXOJISIINE IPU IBTSKTOUIHBIX PEAKIIMSIX, MOYKHO C ITO3UI[UH HAHOCTPYKTYPHOM
KpUCTAJUIM3AIMK CIUIABOB [5, 6]. [Ipu miiaBiieHUy CIijiaBbl, COCTOSIIME U3 KOMIIOHECHTOB A U B, pacnaiarTcs Ha
3JIEMEHTAPHBIE HAHOKPUCTAIIB A, , B,, 1 cBoboxHbIe aToMbl A, u B, [7]. U3 HUX QopMupyroTcs MUKpPO-
KPHUCTAJLIBL Y, -

Ecmn o, u B, ABIAIOTCS TBEPABIMU PACTBOPAMH, TO HPOLECC KPUCTAIUIN3AIMH Y, , HPOUCXOIUT Clle-
ayromumM oopa3om. CHauaa 00pasyroTcst CTPYKTypooOpa3yomue HaHOKPUCTAILIBI ¥, - a3bl (yl CH) :

Ay +Bioy + Ay + Biy =Yien - (2)
3areM GOpMUPYIOTCS HEHTPBI KPUCTAIU3AINH Y, - (ha3bl (yl HK) :
Yiew T Ala + Bla =Yk - (3)
3aBepiuaercs MpoLecc KpUCTaUIN3aluu 00pa30BaHNEM MUKPOKPHCTAILIOB ¥, - (ha3bl (ylMK) :
Yiuk ¥ Vienw T A+ By =V - 4)

YrtoOBl TpH SBTEKTOMIHOM pPEaKUMH 00pa3oBaNMUCh Oy M PBryx> Yimx AODKHBI Pa3NeNUThCS Ha

KOMIIOHCHTHI:
Vv = A23H + BZBH + A2a + B2a : (5)

OTa peakuus MPOMCXOAUT C MONIOLIEHUEM TeIUla, paBHOro (J;, KOTOPOE€ 3HAYUTEIBHO MEHBIIE TEILUIOTHI
aTOMM3ALUH Y}, - MUKPOKPUCTAIIIBL OLjye U Py 0OPasyroTCs B pe3ynbTare SBTEKTOMJHON pPeaKIu:

Yimk = Oimx +B]MK . (6)
ITpu 3TOoM npouecc GOpMUPOBAHUS O.f,, POUCXOAUT clienyromuM oOpazom. CHavdana 00pa3yroTcs CTpyK-
TypooOpasyrolie HAaHOKPUCTAILIBL O - (ha3bl (alCH) :

A33H + A3a +B33H + B3a =0Olycy - (7)
3areM GOpMUPYIOTCS LEHTPHI KPUCTAIUIN3ALUU O - (a3bl (amK ) :
Oicy + B3a + A3a = G‘]L[K . (8)
3akaH4YMBaeTCs Mpolecc 00pa30BaHUEM MUKPOKPHCTAILIOB O - (ha3bl:
Oy T Qyey +A3a +B3a = Oy - (9)
ITpu 3ToM dopMupoBaHue oy, IPOUCXOAUT C BbIACICHUEM TEIUIA, paBHOIO (O, .

O6pazoBanue Py, MPOHCXOAUT claeqyromuM oopa3oM. CHadana o0Opa3yloTcs CTPyKTypooOpasyrolue Ha-
HOKprcTaubsl By - Gassl (Byey )

Aoy + Ay + Byoy + Byy =Brey - (10)
3areM (HopMHUPYIOTCS EHTPBI KpUCTATLIH3ALNH [3; - a3kl (ﬁmk) :
BICH + Ay, + By, :BILIK' (11)
3akaH4yMBaeTCs npouecc GopMUPOBAHHMEM MUKPOKPUCTAILIOB f3; - dasbl:
BlLlK +BICH + A4a +B4a :BIMK : (12)

ITpu ToM 06paszoBanue P, MPOUCXOIUT C BbIAEIEHUEM TeIla, papHoro Oz, mpuueM O, +0; > Q. Ilpo-
[[ECC IBTEKTOMIHOM peakiuu (6) UJCT C BBIJCICHUEM TEIlJIa U OTHOCUTEIBHO OBICTPO, MOCKOJIEKY OCHOBHBIMH
CTPOUTENBHBIMU IEMEHTAMH MUKPOKPUCTAIIIOB Oy, U P« CIyXKaT HE aTOMBI, 2 HAHOKPUCTALIBL. B peak-
usx (7)~(12): A33H > A43H ; B43H > B33H ; A3a > A4a ; B4a > B3a :

Ecmn o, sBISETCS TBEPABIM PACTBOPOM, a 3, — COoeAnHeHueM tuna 4, B,,, To mpolecc KpUCTaIU3aiN
Youx TPOUCXOIUT cleryromuM oopazoM. CHavdana GOpMUPYIOTCS CTPYKTYpOOOpa3yIoInue HAHOKPUCTAIIBI Y,

- (ha3sl (ych) :
A53H + B53H + ASa + BSa + (Aan )M =Yocu> (13)
rac (Aan )M — MOJICKYJIIPHBIC KOMIIJICKCHI.

3areM 00pa3ylOTCs HEHTPBI KPUCTAIIM3ALUH Y, - a3kl (qux) :

Yocu +A5a +BSa +(Aan )M =y2uK . (14)
3aKaHuYuBaeTCA mpouecc KpucTauim3anun (I)OpMI/IpOBaHI/IeM MHKPOKPUCTAJIJIOB 'Yz -(1)3.351:
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YZU,K +Y2CH +A5a +BSa +(Aan )M =Yomx - (15)
UroObl mpH 3BTEKTOUIHON peaKIMU 00pa30BAIUCh MHUKPOKPHCTAIUIBL Oy U By = (Aan)
JIOJKHBI Pa3JICJIUTHCS HA CIEAYIOIUE KOMIIOHEHTBI:

Y omx :A63H +B63H +A6a +B6a +(Aan )M' (16)
DTOT MPOLECC MPOMCXOIUT € MONIONIEHHEM TEIIA, PABHOTO (), , KOTOPOE 3HAYMTENBHO MEHBIIIE TEMIOThI
ATOMH3AIMH 5, - MUKPOKPHCTAIIIBI Olyyye U By, OOPA3yIOTCS B PE3ysbTaTe SBTEKTOMIHOMN peakiuu:
Yomk = %omx T BZMK : (17)
[pu 5ToM nporece GOPMUPOBAHUS Oy, TIPOUCXOIUT CIIEAYIOMMM 00pasom. CHauana o6pasyioTcest CTpyK-
TypOOGpasyoLIHe HAHOKPHCTAILIBI Oy - hasbl (Cly, ) :

MK * Yomx

A73H + A7a + B73H + B7a + (Aan )M = Qocy - (18)
3areM GOpMUPYIOTCS HEHTPBI KPUCTATUTU3ALUH O, - (a3bl (oczuK) :
Oyey + 474 + By +(4,B,,),, = 0oy - (19)
3akaHunBaeTCs mpounecc 06p330BaHI/ICM MHUKPOKPUCTAJIJIOB (12 - (1)213131:
Ok + Olocy + A7a +B7a + (Aan )M = Qoy - (20)

ITpu 5TOM pOpMHpOBAHUE O, TPOUCXOIMT C BBIAEIECHHEM TeIIa, paBHOro (s .

Ob6pasoBanue [, TMPOMCXOOHUT cleayromuM odpazom. CHavana GOpMUPYIOTCS CTPYKTYpooOpasyromue
HAHOKpHCTAIBL B, - basbl (Byg, )

A83H +383H +A8a +BSa +(Aan )M :BZCH‘ (21)
3areM 00pa3yroTcs LEHTPbl KpUcTaIu3auuu 3, - Gpasbl (Bzux ) :
B2CH + ASa + B8a + (Aan )M = BZL{K . (22)
3akaH4yMBaeTCs npouecc GOpMUPOBAHHMEM MUKPOKPHCTAILIOB f3, - ha3bl:
BZL[K + B2CH + A8a + BSa + (Aan )M = B2MK . (23)

ITpu 3ToM 06pazoBanue f3,,, MPOMCXOIUT C BbIAEICHHEM TeIIa, paBHOTO O, mpuueM Os + Oy > O, . IIpo-
IECC IBTEKTOUIHON peakiuu (17) uaer ¢ BbIACICHUEM TEIUIA M OTHOCUTEIILHO OBICTPO, MOCKOIbKY OCHOBHBIMH
CTPOUTENIBHBIMH IEMEHTAMHI MUKPOKPUCTAIIIOB Oy, U P, CIIyXKaT HE aTOMBI, @ HAHOKPHUCTALIBL. B peak-
X (18)~(23): Azon > Agou s Byow > Brows A1 > Asas Bsa > By -

Takum 00pa3oM, (pa3oBbie MPEBpAIICHHUS PU IBTCKTOUAHBIX PEaKIUIX OMHAPHBIX CIIABOB SIBJISIOTCS Ha-
HOCTPYKTYPHBIMH TIPOIIECCAMH.
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