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OCHOBHbIMU CIMPYKMYPHBIMU INeMEHMAMU PACNIAB08 ON0BAHHO-CEUHYOBBIX CNAABOS SAGIAIONCA dleMeHMAapHble HAHOKPUCTAL-
JIbl 071084, C8UHYA U UX c80000HbIe amombvl. OCHOBHbIE KPUCALIUZYIOWUECS (Pa3bl IMUX CHAABOE — MUKPOKpUCmMAaiivl (as (Sn)
u (Pb). IIpoyeccol ux kpucmanauzayuu nanocmpykmypnuie. Cnauana u3 21emMenmapHuix HAHOKPUCMALL08 U C80O0OHbIX AMOMO8
obpaszyiomes cmpykmypoobpasylowjue HaHOKpUcmaiivl Gas. 3amem u3z Hux Gopmupyromes yenmpuvl KPUCMALIUZAYUU MUKPO-
Kpucmannos gasz. Mz nux, cmpykmypooopasyiouwux HaHoKpUCmaiios Gas u c60000HLIX AmMoMO8 CGUHYA U 0108d 00PA3YIOMCS
mukpoxkpucmannel gasz (Sn) u (Pb).
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NANOSTRUCTURING OF TIN-LEAD ALLOYS DURING CRYSTALLIZATION
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The main structural elements of tin-lead alloy melts are elementary nanocrystals of tin, lead and their free atoms. The main crys-
tallizing phases of these alloys are microcrystals of the (Sn) and (Pb) phases. Their crystallization processes are nanostructured.
First, structure-forming nanocrystals of phases are formed from elementary nanocrystals and free atoms. Then the centers of
crystallization of microcrystals of phases are formed from them. From them, the structure-forming nanocrystals of phases and
free atoms of lead and tin, microcrystals of phases (Sn) and (Pb) are formed.
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OCHOBHBIMH CTPYKTYPHBIMH COCTABIISIFOIIMMH TMPU KPUCTAJUIM3AIMHA OJIOBSHHO-CBUHIIOBBIX CIUIABOB
(OCC) sBnstroTCS: MEPBUYHBICE MUKPOKPUCTAILIBI (ha3bl (Sn) f(Sn)M | > OBTEKTHKA, COCTOAIIAA M3 MHUKPOKPH-
CTaIIIOB (a3bl (Sn) f(Sn) Y MUKPOKPHUCTAIIJIOB (pa3sl (Pb) f(Pb x| > IEPBHYHBIC MUKPOKPUCTAILIBI (pa3bl
(PD)~(Pb),, 1]

CornmacHO HaHOCTPYKTYPHOM TEOPHH METAJUIMYECKHX PACIUIaBOB, B YCIOBHUSX MPOMBIIIICHHON TUIABKU
OCC (Sn),, PaCTajaioTCsi Ha IEMCHTAPHbIC HAHOKPHCTAIITBI 01108 (S, ) 1 cBHHIA (Ph,y; ), CBOGOHBIC
atombl ooBa (Sn,; ) n cBUHIA ngal) [2].

IIpornecc kpucrammzanuu (Sn )MKl SIBJISIETCSI HAHOCTPYKTYPHBIM U TIPOUCXOIUT CISAYIOmUM oopazom [3].
CHauaja GpopMUPYIOTCS CTPYKTYPOOOPA3yIOIIHE HAHOKPUCTAILIBI (Sn)cm 10 PeaKITUH:

Sty + Snyy + Py + Phy =(Sn)_ . (1)

3arem 00pa3yroTcst HEHTPbI KPUCTATU3ALNN (Sn)Ll

MK2

Kl :
(87) yyg + Sy + Py =(Sn),, - ()
3aKaHIMBACTCS TIPOIIECC KPUCTATITH3AIINN (Sn)MK1 peakIueii:
(Sn)HK1 + (Sn)CHl +8n,, + Pb,, = (Sn)MK1 . (3)

CormacHO HaHOCTPYKTYPHOM TEOPMH METAJUIMYECKUX DPACIIABOB, B YCIOBHMAX NPOMBINIICHHON IIJIaBKU
oCC (Sn)MK2 pacrnaaaroTcs Ha dI€MEHTapHbIE HAHOKPHUCTAILIEI 0JI0BA (Snaﬂz) U CBHHIA (Pb3H2) , CBOOOJIHBIE
aTOMEI 0JI0BA (Snaz) U CBHHIA (Pba2) [2].

lponece kpucrammmsanuu (Sn) ., HaHOCTPYKTYPHBIH, IPOUCXOIUT Cleayomum obpasoM [3]. CHavana

(hopMHPYIOTCS CTPYKTYpOOOpa3yrolne HAHOKPHCTAIIIBI (Sn)CH2 0 peaKIuu:
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Stoyey +Snyy + Phoyy + Py =(Sn)_ . 4)
3areM 00pasyroTCs IEHTPHI KPUCTAILTU3AIUT (Sn)m(2 :
(8n) .y +Snaz + Pbyy =(Sn) ., - (5)
3akaHIMBACTCS TPOIECC KPUCTATUTA3AITIHI (Sn)MK2 peaKImei:
(Sn)ﬂ[K2 + (Sn)CHz +8n,, + Pb,, = (Sn)MK2 . (6)

CoracHO HaHOCTPYKTYPHOHl TEOpHMM METaJNIMYECKUX PACIUIABOB, B YCIOBMAX HPOMBINIJIEHHON IJIaBKU
ocCcC (Pb)MKl PACIa/alOTCsl Ha IEMEHTAPHbIC HAHOKPUCTAILIBI CBUHLA (Pby, 3 ) 1 onoBa (Sn,,; ), cBOGONHBIE
aToMbl CBUHIIA (Pba3) U 0JI0Ba (Sna3) [2].

[Ipouecc kpucranIuzanuu (Pb)MKl SBJISIETCS HAHOCTPYKTYPHBIM U IPOUCXOAMT CIIEAYIOIUM obpaszom [3].

CHauana (popMHUPYIOTCSI CTPYKTYPOOOPA3YIOIIHE HAHOKPUCTAILIBI (Pb )CH1 0 PEaKIuu:
Pb,yy3 + Phyy + Snys + Snys = (Pb) - (7
3arem 06pasyrOTCs LEHTPbI KpucTaum3amn ( Pb )m(1 :
(Pb),,, + Pbaz +Sny3 = (Pb)uKl . (8)
3aKaHYMBACTCS MPOLECC KPUCTATUTU3AIII (Pb)MKl peaxkuuei:
(PB) oy +(PD)yy + Phyy + Snyz =(Pb) - )

ComnracHO HaHOCTPYKTYPHOH TEOpMHM METAJNIMYECKUX PACIUIABOB, B YCIOBHMAX NPOMBINIJIEHHON IJIaBKU
oCC (Pb)MK2 pacrafaroTcs Ha 3IeMEHTapHble HAHOKPHUCTAIIIBI CBHHIIA (Pb3H4) U 0JI0Ba (Sn3H4) , CBOOOJ-
HBIE aTOMBI CBHHIIA (Pba4) 1 0JIOBA (Sna4) [2].

Hponece kpucrammusammn (Pb) . ABIACTCS HAHOCTPYKTYPHBIM M IMPOMCXOUT CIEAYIOMMM 00pasom [3].

CHauasta hOPMHPYIOTCS CTPYKTYPOOOpasyroliie HaHOKpucTamtel (Ph)_ ) 10 peakiw:
Phyyy + Phyg + Sty + Sy = (PD)_ . (10)
3arem 06pasyrOTCs LEHTPbI KpucTaumsanun (Pb )uK )
(PB) 1y + Pbog + Snigy =(PD) - (11)
3akanamBaeTCs nporiece kpucrammsanuu (Pb) . peakieii:
(PB),y +(PD),,p + Pbyy +Snyy =(Pb), . (12)
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