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3.3. AHAJIU3 IVUATPAMM ®A30BOIO PABHOBECHUA
IBOMHBIX CILIABOB

TepmuHbl 1 onpexeieHAs

JMuazpamma asosozo pasnosecuna (duazpamma cocmosHUA) ~—
rpaduyeckoe MU300paxeHHWE COOTHOLUEHHSA MEXIY NapaMeTpaMu
COCTOSIHHA (TeMIepaTypoii, JaBleHHEM, COCTAaBOM) TEPMOAMHAMH-
YeCKM PaBHOBECHOH CHUCTEMBI, T.e. (a30BOro cCOCTOAHMs JO60ro
CIUIaBa W3Yy4aeMOM CHUCTEMBI KOMIIOHEHT B 3aBUCHMOCTH OT €ro
KOHIIEHTpaLMH.

Komnonenm — cocraBHas 4acThb, B JAHHOM CJIy4ae XWMHYECKUH
aneMeHT, o6pasyloluii cIUias.

Konoda — ropu3oHTaNbHBIA OTPEe30K, KOHLIBI KOTOPOrO OTpaHU-
YeHbl PaBHOBECHBIMH COCYILECTBYIOIIMMHU (pa3aMH M colepXaHHEM
B HMX KOMIIOHCHTOB; XapaKTepH3yeT COCTaB (a3, HaXOAALMXCH B
PaBHOBECHH.

Juxeudyc — reoMETPHUYECKOE MECTO TOYCK Hayana 3aTBepacBa-
HUst OMHAPHBIX CIUIABOB C PAa3TMYHBLIM CONEPXAHHEM KOMIOHEHTOB
Ha guarpaMMe COCTOSTHHS.

Junuu puzypamuenvix mowex — BepTUKaJIbHbIE JJMHMM HA guMar-
paMMe COCTOSHMA, COOTBETCTBYIOLLHE ONpene/ecHHOMY XHMHYECKOMY
COCTaBy CIUIaBa.

Junus npedeavnoii pacmeopumocmu — NUHHUA Ha AuarpaMme
COCTOSSHUA OMHAapHBIX CIUIABOB, XapaKTepu3ylolliasd H3MEeHEHHE
PacTBOPMMOCTH KOMITOHEHTa C H3MEHEHUEM TEMIIEPaTyphl.

Ilepumexmuka — CTPYKTYpHad COCTABJAIOLIAS CIUIaBa, Npeld-
craBnfouas coboil MexaHH4YecKylo cMech (a3, obpasyrouyoca 3a
CUYET paHee BhINENWBLIEHCS TBepHOW (asbl U 3aKPHUCTAJIN3OBAB-
meHcsa XHAKON YacTH CIUiaBa ONpEAeIeHHOrO COCTaBa.

Pacmeop meepdstii — onHoda3HbI B TBEPIOM COCTOSIHHH CIUIaB,
B KOTOPOM COOTHOLLUEHHUE KOMIIOHEHT MOXET ObITh IepEMEHHBIM M
ONMH M3 KOMIIOHEHTOB (PaCTBOPHTE/b) COXPAHSET CBOIO KPHCTal-
JIMYECKYIO DEIUETKY, 4 aTOMbl APYroro (WiM APYTMX) KOMIIOHEHTa
pacrioiiaraloTcsl B PElIETKe 3TOro KOMIMOHEHTa, M3MEHSSA ee pa3Me-
pH! (TTEpHONB] PEIUETKH).
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Cucmema (cemepozennas) — MakpOCKOIMYECKH HEOTHOPONHAS
TEPMOXMHAMMYECKasl CUCTEMA, COCTOAILAs U3 Pa3IMYHBIX Mo dU3M-
YeCKHM CBOMCTBAM MJIM XMMHYECKOMY COCTaBy yacter (da3).

Coedunenue xumuyecxoe — aza, KpMCTALTHYECKAS PEIIETKA KO-
TOPOI OTIHMYAETCAd OT PELIETOK KOMIOHEHTOB, ee 0Opa3yloluuX.
B XMMHYeCKOM COefMHEHHMM BCEra COXPaHSAEeTCs NMPOCTOE KPaTHOE
COOTHOLLEHHE KOMIIOHEHTOB A, B, , rie m u n — NpocTeie Yuca.

Cosudyc — Ha nuarpamMme COCTOSHHMS I€OMETPHYECKOE MECTO
TOYEK KOHLA 3aTBepAeBaHMA OMHAPHEBIX CIUIZBOB C Pa3NMYHBIM CO-
IepXaHHEM KOMIIOHEHTOB.

Cocmasasroman cmpykmypuas — dacth criaBa (omnHodasHas
HWJIH MHOro(asHas), MMewllas XapakTepHylo (omxHOOGpa3sHyio)
CTPYKTYPY M OTAENIEHHasd OT OCTAIbHBIX YacTeH CIUIaBa ITOBEPXHOCTHA-
MM pasnena.

Cocmas pazoesiii — KOMMYECTBEHHAS XAPAKTEPUCTHKA CONEPXAHMA
B MaTepHvase pa3Iu4yHbIX ¢a3s.

Cocmae xumuveckuii — KONVYECTBEHHAs XapaKTEPUCTHKA CONEP-
XaHUA B MaTepUane XMMHYECKHUX 3JIEMEHTOB.

Cmpoenue — COBOKYITHOCTb YCTOMYMBLIX CBsi3eH BelliecTsa, obec-
NEYHBAIOIIMX €r0 LEJIOCTHOCTh M TOXIECTBEHHOCTh CaMOMYy cebe,
T.€. COXpPaHEHHE OCHOBHBIX CBOHCTB.

Muxpocmpyxmypa — dopma, pasMepbi, KONMYECTBO M XapaKTep
B3aMMHOTO pacnpezeneHus (a3 rereporeHHOM cHcTeMbl, Habnonae-
MbI€ C TIOMOLIBIO ONTUYECKOr0 MM JNEKTPOHHOTO MUKPOCKOIA.

Touxu guzypamuenvie — TOYKM Ha AMArpaMMe COCTOSIHMSA, OTIpe-
nensonye ¢GasoBblif ¥ XHMUYECKMIA COCTAaB CUCTEMBI NP 3aJlaHHOM
TeMIIepaType.

Daza — TePMOJMHAMHYECKM DABHOBECHOE COCTOSHHE BEILECTBA,
XapaKTepU3YIOLLEECs arperaTHbIM COCTOSIHMEM, aTOMHBIM (MOJIEKYJIAD-
HBbIM) COCTaBOM H CTPOEHMEM, a TaKXe OTAEICHHOE IPOCTPAHCTBEH~
HbIMH TDaHHLAMM OT OPYTMX BO3MOXHEIX PaBHOBECHBIX COCTOSHHH
(tha3) Toro xe BelecTsa.

Jsmexmuxa — CTPYKTypHas COCTaBISIOLIAs CIUIaBa, NpPEeACTaB-
Jiiolas coboif MexaHHYecKyio cMech (a3, obpasyrouyrocs MpH ofl-
HOBPEMEHHOI KpucTa/uiM3atiuu nsyx (wiu Gonee) a3 U3 pacruiasa.
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Jemexmoud — CTPYKTYpHas COCTaBAAWOLIAsA CIUlaBa, IMPEACTaB-
Jsolas co6oif MexaHMYecKyIo cMech (a3, oGpasylolyiocsa MpH Ofi-
HOBPEMEHHOM BTOPMYHOM KpHMCTa/UTH3aUMK ABYX (W Gonee) a3
U3 TBEPAOrO PacTBOpa.

Beenenne

[Tpu BHIGOpE MaTepUaNQB Ul M3TOTOBJAEHHUS PAa3THYHOIO POAA
M30eNHH, UCIIONB3YIOIMXCS B LIMPOKOM IUalla30He YCJIOBUH 3KC-
TUlyaTallii, HeobxomuMa oLeHKa UX (PU3MKO-XMMHYECKHX, MEeXaHM-
YECKHMX M TEXHOJOTMYECKUX CBOMCTB M BO3MOXHOCTEH HM3MEHEHHWSA
nocienHux. PaunMoHanbHbI MOAXON K Takoi OLEHKE AT 3HAHHE
AuarpaMM ¢a3oBoro paBHOBECHS M YMEHHE MX aHaIM3HPOBATh.

K HacrosuueMy BpeMeHM u3yueHO okoJio 10 TeIC. IMarpaMM cocTos-
HUSA OBOMHLIX CUCTEM, U YHCJIO MX [TPOJOJIXKAET PACTH.

Ileav npaxmuueckoii pabomov: — vi3yyeHHe OCHOBHBIX THITOB IH-
arpaMM (a3oBore paBHOBECHSA PEATbHEBIX JBOMHBIX CHCTEM, NpHOG-
peTeHHe TIPAaKTHUECKHUX HAaBLIKOB WX MCIOJb30BAHHUS JUIS U3YYEHHS
MpeBpallleHUi, MPOMCXOOAIIMX B CIUIaBax, aHaiM3a M pacyera ¢aso-
BOrO COCTaBa M COCTaBa TBEPHABIX PACTBOPOB CHCTEMBI IPH 3alaHHOMK
TeMIieparype.

1. OcHOBBI TeOpHH

1.1. Crioco6 u ycloBHst ITOCTPOEHMST AMarpaMM ¢a3oBOro paBHO-
BECHS

Js nmoctpoeHHs auarpamMm ¢$a3zoBoro paBHOBECHS HCMOJb3YIOT
repMuueckmii asanu3. [Uia 3T0# LenM 3KCIepUMEeHTAIbHO MOIyda-
IOT KpPHMBBIE OXJIAXHEHMS OTHEJbHLIX CIIABOB M M0 MX meperutam
MNH OCTAaHOBKAM, CBS3aHHBIM C TEIJIOBbIMU 3ddeKTaMu Mmpespa-
LUEHHH, OMpeNessaoT TEMIIEpaTyphl COOTBETCTBYIOLMX IpeBpaiile-
HMM. DTH TeMIEpPaTypbl HAa3bIBAIOT kKpumuveckumy mouxamu. Ins
KOJIMYECTBEHHOTO0 M KAauyeCTBEHHOTO M3Yy4YeHMS ITHUX MpeBpalleHUiH
B TBEPAOM COCTOSIHMM MCIIONIb3YIOT pa3iMyHble METOAR (PU3IHKO-
XMMHMYECKOro aHaJlM3a: MUKpOaHaNnu3, peHTreHOCTPYKTYPHBIN, Mar-
HUTHBIN K Jp.

Kak nipaBmno, amarpaMmel ¢a3oBOT0 paBHOBECHS CTPOSIT B KO-
OpOMHATaX TeMIlepaTypa — KOHLIEHTpAalMs B MPOLIEHTax MO Macce
WJIK aTOMHBIX NPOLEHTaX KOMIMOHeHTa. JluarpaMmsl (a3oBoro pas-
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HoBeCcHdA B ynoOHOM rpaduueckoit dopme mokasbiBaioT (ha3oBblit
COCTaB CIUIaBa B 3aBUCMMOCTH OT TEeMIlEpaTypbl M KOHLIEHTPaLMH
'KOMIIOHEHTOB M JaloT HarAoHOE NMpeacTaBjiEHUE O MpoLeccax, Ipo-
HCXOASALIHX B CIIaBaX CUCTEMbI MPH HAarpeBe M OXJIAXIEeHUH.

IIpumep nmoctpoeHus nuarpammbl (ha3oBOrO paBHOBECHS TPUBO-
AUTCA B NOfipasnene «DBTeKTHYECKas AMarpaMMa COCTOSHMS HEIpe-
PhIBHBIX TBEPABIX PacTBOPOB», ‘@ JUIS CHCTEMBI «OQJIOBO — IL[MHK» —
B NMPWIOXEHWH.

1.2. OcHOBHbIE THUIIBI AMAarpaMM (a30BOro paBHOBECHS

PaccMoTpuMm Haubonee pacnpocTpaHeHHBIE THITHI AMarpamMMm ¢a-
30BOro paBHOBECHS (B HaibHeillleM — JMarpaMM COCTOSHHSA) GH-
HapHBIX CHCTEM, NMOCTPOEHHBIX HAa OCHOBE TepMorpadmuyeckoro u
MHKPOCKONUYECKOro aHanu3os (puc. 3.3.1).

Huazpammel cocmosrun
HenpepuleHbiX meepobix pacmeopos

Ecnu xoMnoHeHTHI A W B 1o CTpoeHMIO 3lEKTPOHHBIX 060J0-
4YeK aTOMOB, MX paavycaMm W SHEpPrHSIM XWMHYECKHMX CBA3€H JOCTa-
TOYHO O1M3KH Mexny co0oif M MX 3aMeHa ApYr APYroM He CBs3aHa
C 3aTPYOHEHUSAMHU CTPYKTYPHOTO M IHEPreTHYECKOro Xapakrepa, TO
00BIYHO BOZHMKAIOT HEMpepbIBHbIE TBEPAbIE pacTBOphHI (puc. 3.3.2).
Han nunueit muxBumyca / nexur obnacts pacriasa L, nox nuMHUEN
conuayca s — obnacTe TBEPAOro pacTBopa .5, MeXIY HUMU — 00-
JIaCTh KpHUCTa/UIM3aUuK. PaccMOTPUM OCOOEHHOCTH KpHCTaIM3a-
LMK cHUcTeM 3Toro Tuma (puc. 3.3.2, a).

Ilpu cocrase, cooTBercTByIOWEM (urypatuBHo# Touke ®,, Ox-
JlaxnaeM pacmniaB mo Toukd ['. HauuHaoT BRINAOaTh KPHCTAIIBI
cocrtaBa s'. [Ipu oxnaxnaeHrH 10 TOYKKM K" BBIMAAYT KPHCTAUIHL §",
cocraB pacruiaBa otsedyaeTr Touke /”. [lo Mepe oxnaxaeHHs COCTaB
KPUCTAJUIOB M3MEHAETCSl MO KpHUBOH §'—s'—s§'", cocTaB paciuiaBa —
no KpuBoif I'—["—[""". COOTHOILIEHHE KOTUYECTBA BBITIABIIMX KPHC-
TIIOB Y AOJM paclyiaBa paBHO OTHOWIeHHIO oTpe3koB KI: Ks ko-
Hozb! /5. B Touke s paciiiaB OKOHYATebHO KPHCTA/LTH3YETC.

B xauecTBe nmpumepa auarpaMM COCTOSIHUSI HEIPEPHIBHBIX TBEp-
IBbIX pacTBOpOB Ha puc. 3.3.2, 6 npuBeleHa peajbHasg AUarpaMma
COCTOAHMA cUcTeMBl Ag—Au. JluarpaMMbl COCTOSIHHS HeEIIpepbIB-
HBIX TBEPABIX PACTBOPOB MOTYT MMETh MAaKCHMYM HMJIH MMHHMYM
(puc. 3.3.3).
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Parc. 3.3.1. BaxHelise THNH JHArpaMM COCTOSHHA B GHHAPHBIX CHCTEMax

(no B.A. Hemunogy)
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t,°C ,
! i
Au, at. %
{160 10 20 30 40 50 60 70 80 90
T I. T v T
* 1050 Hudwoems
2 L
21000 -
§ S Madxocme+maepduid pacmeop
5 950 F 960,5° - Teepdsii pacmeop
. & Ll |
A D, B 0 10 20 30 40 S0 60 70 80 90 100
Ag Au, Bec. % Au
a) 6)

Prc. 3.3.2. [duarpaMMel COCTOAHHS HEMpPEPBIBHBIX TBEPALIX PAacTBOPOB: @ — XOA
KPHCTA/UIM3ALMM B TAKMX CHCTEMaX; § — AHArpaMMa COCTOSHMA CHCTEMB! Ag—Au

1,°C t,°C

A B A B

Prc. 3.3.3. [InarpaMMBbl COCTOAHHA Henpcbuanm TBEPABIX PACTBOPOB C MaKCHMY-
MOM MIH MHHMMyMoM. [Ipumepom nepsoro cnyuas sensierca cucreMa Pb—Ti,
npumMepoM BToporo — cicremMa Cu—Mn
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Demexmuyeckas ouazpamma coCmosHus

a) Be3 o6nacTeit TBepABIX PacTBOPOB

DBTeKTHYECKas OuarpaMma COCTOSSHMSL MMeeT ABa MaKCHMyMa,
COOTBETCTBYIOLLIMX YMCTBIM KOMIIOHEHTaM A M B, ¥ yeTkuii MHUHH-
MyM, COOTBETCTBYIOLUMH 3BTeKTHYecKoi Touke E (puc. 3.3.4). Crno-
cob MoCTpOeHMsI [MarpaMMBbI TIoKa3aH Ha puc. 3.3.4, a u 6. Kpuseie
oxaxaeHus coctaBoB A, B 1 E MMel0T ropy30HTaIbHbIE [UIOLUANKH,
COOTBETCTBYIOILME TEMIIEPATYPAM KPHUCTAUTM3ALIMM PAcIUIaBOB 3THUX
COCTaBOB.

Kak sumno Ha puc. 3.3.4, 6, nuarpaMMa COCTOSIHMSI paslesieHa Ha
TPH HacTH:

o BEpXHee MoJie pacriaBa L, OrpaHMYEHHOE CHM3Yy NHHHEMH
nukBuayca |/

« HIDXHEE IoJNie TBepisix a3 S, orpaHHYeHHOe CBepXy MHHHEH
CONMHUAyca 5,

« o6nacte xpucrawusauun (OK) — Mexny TMHUAMHU [ U 5.

JIMHUM JIMKBHIYCA M COMMIYCA COTIPMKACAIOTCS B IBTEKTHYECKOH
Touke E.

MopMa 3BTEKTHYECKOW JMarpaMMbl 3aBUCHT OT Pa3sHOCTH TEMIIe-
paTyp TUIaBieHusi KOMIOHeHTOB A ¥ B. Ecnu TemmnepaTypsl IUIaBie-
HUA 61u3KM, Touka E JIEXHUT NMpPUMEPHO MocepeidHe AMarpaMMbl.
Ecnu TeMnepaTyphl IUIaBeHHs CHIBHO OTIMYaloTCs, Touka £ cMe-
maercs K TOYKe IUIaBJeHHMs HHU3KOIUIABKOTO KOMIIOHEHTAa M B Ipe-
JeJie CIMBaeTcd WK MOYTH ciauBaeTcs ¢ Hel (puc. 3.3.4, @).

Ha puc. 3.3.4, 0 npencrasieHa auarpaMMa COCTOSHHMS C PETpoO-
rpagHoO¥ pacTBOPUMOCTBIO. B 3TOM Cilyyae pacTBOPMMOCTb KOMIIO-
HeHTa B ¢ NMOBBILLEHUEM TEMIIEPaTypPLl OT TOUKH !, CriepBa ManaeT 10
TOYKH [, 3aTeM cHOBa pacteT. [Ipu HarpeBaHWy OT ! A0 / KpHCTal-
JIbIl KOMITOHEHTA B BhINanaior, a MpH AajbHeilleM HarpeBaHHM CHOBA
PacTBOPAIOTCS.

MuxpocTpykTypa LUTHGOB Ui COCTaBOB, OTBEYaOLIMX urypa-
THUBHBIM TOYKAaM Ha puc. 3.3.4, a u 6, MpeacTaBieHa Ha puc. 3.3.4, e.
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0)

Puc. 3.3.4. DBrekTHyecKass AMArpaMMa COCTOSIHMSA: @ — KPHMBBIE OXIAXICHHSA, OT-

BEYAIOILHE Pa3HbIM CHHIYAAPHBIM TOYKaM; O, 6, ¢ — BHMR IHarpaMM COCTOSHHA,

0 — MHKPOCTRYKTYDHI CIJIaBOB, COCTaBbl KOTOPHIX YKa3aHbl COOTBETCTBYIOILIMMH
OykBamM Ha puc. 3.3.4, 6
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6) C o6nacTaAMU TBEpPABX PacTBOPOB

Ha npakTtuike, KaKk npaBu10, 0OHapyXHBaeTcsl XOTs Obl HUYTOX-
Has pacTBOPMMOCTb KOMITOHEHTOB JPYT B ApYyTe, W TOLIa MMEeM Juar-
paMMy coCTOsIHUA ¢ obnacTaMH TBepAbIX pactBopoB, Ha puc. 3.3.5, a
npuBeaeH OGILMI BHU TAKOM [HATPAMMBI.

Ilpu oxnaxnmeHWHM paciulaBa, OTBEHAIOLLETO (GHUrypaTHBHON TOYKe
®,, 10 TeMrepaTyp Ha GECKOHEYHO MaJlyio BENMYMHY HMXE TEMIle-
paTyp KpMBOH JNMKBHIYyCa BBINMANAIOT KPUCTA/UIEI He YACTON (assl A,
a a-¢a3sel, T.e. TBepaoro pacteopa B B A. Tak, pacruiaBy cocrasa /'
OTBEYaeT COCTaB KPMCTA/UIOB §', pacruiaBy cocrasa /' — COCTaB KpH-
crayutoB s”. Ilpu Temnepatype Ip M3 pacIUiaBa, OTBEYAIOLLETO 3BTEK-
TUYECKON Touke E, KPUCTAJUTH3YETCH 38meKmuKd, T.e. MEXaHHYeCKast
CMeCh KpUCTALIOB a-(da3bl (TBepablii pacTBOp B B A) U KPUCTALIOB
B-dasel (TBepnbIii pactBOp A B B).

Ha puc. 3.3.5, 6 npuBeneHa auarpaMma COCTOSIHMSI CHCTEMBI Ag—
Cu. IlpH KpUCTAIM3aLMK COCTABOB, JIEXAIUUX BIEBO OT IBTEKTH-
4YeCKOH TOYKH, BHINIAZAeT TBEP/bIH pacTBop MenH B cepebpe (dasa o);
NP KPUCTA/UIM3ALIMK COCTABOB, JIEXAIIHX BIIPABO OT IBTEKTHYECKOH
TOYKH, — TBEPHBIH pacTBop cepebpa B Memu (dasa B). Ilpu Temme-
parype f;=779°C cocraB 3THX TBEpABIX PAaCTBOPOB PaBeH, COOTBET-
CTBeHHO, 8,8 u 8,0 Bec.% pacTBOpEHHOrO KOMITOHEHTA.

Huazpamma cocmoanus ¢ xumuueckum coeouHeruem

JuarpaMMbl COCTOSTHUS TAKOIO THIIA COCTOAT Kak Okl M3 IBYX Gosee
MPOCTHIX AHAarpaMM, Npu4YeM MaKCMMYM Ha JIMHHHU JIMKBHIYyCa SBJS-
€TCH TOYKOH, pasiesidiouiei nuarpaMmy.

a) bea o6mactei#t TBepAbIX PACTBOPOB

Ecnu B cucreme A — B 00pasyercsi XMMHYECKOE COeIMHEHME, Ha-
npumep AB (wmi A, B)), T0 Ha IMarpaMMe COCTOSIHMS BO3HHMKaeT
cunzyaapias mouxa D (ot nar. singularis — oTHeNbHBIN, 0COOBI),
pasnensionjas AMarpaMMy Ha [Be€ 3BTEKTHYECKME IMArpaMMBbl C 3B-
TEKTUYECKUMM Toukamu E, u E, (puc. 3.3.6, a). 3acnyxuBaer BHU-
MaHHS OCTPOTa NMHUKA MakCcUMyMa. EC/iM MUK OCTpBIi, TUIABIEHHE AB-
JIAETCS KOHZPYIHMHBLIM, T.e. Oe3 paznoxeHus. EciM muxk momoruit —
IUIABNICHUE UHIOHZPYIHMHOe, T.e. ¢ payioxeHHeM. Ha puc. 3.3.6, 6 npu-
BEEH NMpPUMEpP JMarpaMMbl COCTOSIHUSA C XMMMWYECKHM COEIMHEHHEM
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C Cu, at.%
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1100 i
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a) 6)

Prc. 3.3.5. DprexTHYecKad AMArpaMMa COCTOAHMA ¢ 0GnacTAMH TBEPALIX PacTBO-
poB: @ — OGIWMI BUA AMArpaMMel; § — OMarpaMMa cocTosHMs chcreMul Ag—Cu

€ 1,°C
' s00F 759"
L
B_4(Mg)
600 - B0 651°
? E,(83%))
)
400 (Mg,Sn
sqse)- 4 o
C F =
E ¢ 3 H gg!: ‘B16 ~1=
2 AN I
cl VB U5,7%) 3 2
PP LN 0
A AB B Sn0 20 40 60 80 100 ar.% Mg
a) 6)

Prc. 3.3.6. JluarpaMma COCTOAHMA C XHMHYECKHM coeluHeHHeM Ge3 obnacrei
TBEPIBIX PACTPOB: @ — OGLUMIA BUI AMarpaMMBl C CHHIYIADHOH TOUKOM; 6 — yMar-
pamMMa COCTOAHMA cucTeMel Mg—Sn
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AN

AN

a)

Puc. 3.3.7. JInarpaMMbl COCTOSHHA ¢ XHMHYECKHMH COEOUHEHHAMHM H 0BmacTAMH

TBEPABX PACTBOPOB: @ — C JANLTOHMEHOM (asol; 6 — ¢ Geprommmunoit ¢dazoi.

IMonoruii MAK MMeeTCs Ha KPHBOi He TONLKO JIMKBHMAYCa, HO H CONMAyca, T.e. (asa
JHCCOLMHDPYET U B XHIKOM, U B TBEPAOM COCTOAHHH

Mg,Sn. Hanuyue CHHIYISpHOM TOYKYM TOATBEPXNAETCA HE TOJBKO
MaKCMMyMOM Ha KPHBO# IUIaBAEHHs, HO U1 MUHMMYMOM Ha KpUBOH
3MIEKTPOIIPOBOIHOCTH.

6) C oOnacTaMHu TBEpPABX PacTBOPOB

Ecny XMMHYECKOe COeMHEHME, Ha KOTOPOM OCHOBaHa (asa me-
PEMEHHOIO COCTaBa, JIEXHUT B INpefenax ee o6lacTh OMOINeHHOCTH,
TO 3Ta ha3a HaseiBaeTCs dassmonudom (puc. 3.3.7, a), a eciu 3a 1pe-
AenamMu obNacTH FrOMOTreHHOCTH, To Gepmonudom (puc. 3.3.7, 6).

1.3. AHanu3 auarpaMM ()a3oBOrO paBHOBECHS

AHanu3 auarpamMM (a3oBOro paBHOBECUS] HAUMHAETCs C YCTaHOB-
JIEHUsI TIPMHAIUIEXHOCTH JHarpaMMbl COCTOSIHUS K OJHOMY M3 IMATH
OnUCcaHHBIX Bhillle TUMOB (cM. puc. 3.3.1). IIpu aToM cnexyer UMeTh
B BUIY, YTO HaJMYME OXHOW MM HECKOJBKMX IBTCKTHYECKHX TOYEK
Ha JMarpaMMe CBHMAETENbCTBYET O NPUHAUIEXHOCTH K 3BTEKTHYE-
CKMM AMarpaMMaM TOJBKO NMPHU OTCYTCTBHHM CHHTYISIDHBIX TOYEK.
B NpOTHMBHOM Cliydyae Mbl MMEEM AHarpaMMbl COCTOSHHSA C XMMHYe-
CKHUMM COEIHHEHUSIMH.

Jns BeIMONAHeHHWs (asoBOro aHaIM3a MO 3aAaHHOM AMarpamme
COCTOSIHUS HEOOXOAMMO pa3lesiuTh €€ Ha YacTH, Kaxnas M3 KOTo-
PBIX MOXHA ObITh ITOXOXA HA TUMOBBIE AMArpaMMbl. 3aTeM HYXHO
onpenenuTh Bee (ha3bl CHCTEMB ¥ MHOTO(a3Hble 061acTH Ha auar-
pamme coctosiHus. ITocne 3TOro paccMaTpMBalOTCH MPEBPALLEHHS
MpU KPUCTAIM3ALMY XUAKON (ha3bl M NMpeBpallleHHs B TBEPAOM
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cocrosHuu. Hanpumep, nuarpammy coctosiHus cucrembl Ag — Cu
(cM. puc. 3.3.5, 6) MOXHO pa3genuTh Ha luecTh obnacred. e u3
HHUX SBAAIOTCA 06GNACTAMM TBEPABIX PacTBOpOB o M P. OcTanbHbIE
OTHOCHTCS K onHOMa3HbIM (HanpuMmep, paciUlaB Ha AMarpaMMe Ha-
XOMMTCA BBIILIE IMHMH JIMKBHAYca) WiK ABYX(da3HbIM obnacTam.

CocTas TBEpIBIX PACTBOPOB ONpeleNnsiercs, KaKk IIPaBuiIo, B TOYKE
MaKCUMAJIbHOM pacTBOpMMOCTH. I 3TOro M3 HaANEHHOW TOYKH
OMyCKAeTCst TIEPIIEHANKY/ISAP Ha OCh abCLUCC, U B COOTBETCTBUH C 3a-
IaHHBIM MAacIlTaboM OmpeneNnseTcsd COOTHOLIEHHE MEXIY KOMIIO-
HEHTaMH.
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Ilpunoxcernue

IIpamMep nocTpoeHHs JHATPAMMBI COCTOSHHSA
(cHcTeMa «0I0BO — LHHK»)

Jlnst NOCTpOeHMst AUAarpaMMbl METOIOM TEPMMYECKOTO aHAIM3a
HEOOXONMMO MONYYMTh KPHBhIE OXJIAXIEHUS YMCTHIX METAJUIOB M
psina Mx cruiaBoB. B IaHHOM ciiyyae NpOBEAEHO MCCAENOBAHME YHC-
ThIX METAJUIOB OJI0BA M LIMHKA, a TAKXKE MX CIUIABOB: 0IBTEKTUYECKO-
ro (4% Zn+ 96% Sn), sprextuyeckoro (9% Zn+ 91% Sn) u aByx
CIUIaBOB 3a3BTeKTHYeCKMX (20% Zn + 80% Sn u 50% Zn + 50% Sn)
cocrasoB (puc.IT1).

INocne mpoBefeHMs: TEPMUYECKOTO aHANM3A YKA3aHHBIX METAJUIOB
M CIUIABOB JUIA MOJNYYeHUsI KPUTHYECKHX TOYEK HEOBXOAUMO TOCTPO-
WTb KPHBBIE MX KpUCTAUTH3aLMK. [0 MOAyYeHHBIM JAHHBIM CTPOMTCH
IiMarpaMMa COCTOAHHMS cucteMbl Sn — Zn (cm. puc, IT1).

Hna TeopeTHyecKoN NMPOBEPKHM MPaBHIBHOCTH MOCTPOCHHS QHar-
PaMMBbI COCTOSIHMSL M aHaiM3a KPUBBIX OXJIAXICHMUSA MONb3YIOTCS
nipaBuiIoM ¢as3;

C=K—-0D+1,

rae C — 4YUCNO cTenmeHeid CBOGOABI, T.€. YUCIO M3MEHSIOLIMXCA
BHELIHMX M BHYTPEHHHX (akToOpoB (TeMmIeparypa, KOHLEHTpalus,
napjieHue); K — 4ucno KoMIoHeHToB, @ — yKcio ¢a3s.

Ilon uucnom cmeneneii c60600s: cucmemb: TOHUMAETCS YHUCIIO HE3a-
BHCHMBIX TEPEMEHHBIX (DaKTOPOB, KOTOPOE MOXHO U3MEHHTH IPH
COXpaHeHHH uMcna a3 B cucreme. B KayecTBe mpumepa paccMoT-
PUM KPHCTA/UTM3ALIHIO CILIABOB CHCTEMBI Sn — Zn (cM. puc. [11).

Kpucraumsauus cniaBa 3BTEKTUYECKOTO COCTABa 3TOM CHCTEMEI
(9% Zn +91% Sn) NpOMCXOOMT MpPH MOCTOSHHOH TEMIIEPAType, U B
CHCTEME COCYLUECTBYIOT TPM (pa3bl (KMAKOCTH + KPHCTAUIBI LMHKA +
+ KpucTauisl 00Ba). B coorBercTBMM ¢ mpaBuioM a3 YMcIO cTe-
neHel cBoboasl paBHO HyIIO:

C=K-P+1=2-3+1=0,
T.e. CHCTeMa Ge3BapuaHTHA, M 1000 M3MEHEHME TEMITEPATyphl WIH
KOHIEHTpallMK BbI30BET HapylueHHe paBHOBecus. Hanuuue ropu-

g
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1°Ch 100% Zn
50% Zn Zn
30% Sn | \41&'

L
200
Teepmuit
Znt i Zn+osr| |zn+ Zn
T, C 049 /0 20 30 50 75 100% Zn 1,0

00 91 90 80 70 50 25 0% Zn
Puc. T11. KpuBbie OX1aXneHns 1 AMarpaMMa COCTOSHHA CILIABOB O/I0BA M LMHKA

30HTANIBHOrO y4acTKa Ha KpHBOit oxnaxmeHus (cM. puc.lll) cniasa
TOKAa3bIBaeT ITOCTOSHCTBO TeMIlepaTyphi. Temmeparypa ocTaeTcs Io-
CTOSIHHOM JIO TIOJIHOTO HMCYE3HOBEHHMS OMHOMH u3 (a3, T.e. KUAKOCTH.
Kpuctanuzanus [o- M 32a3BTEKTHYECKHMX CIUIABOB TPOMCXONHUT B
HHTEpBAJIE TEMIIEpaTyp MeXIy JHHHUAMH JUKBHAyCA M CONMAYyCa.
Ilpu 3TOM CIUTaBbl COCTOST M3 KPUCTAZIOB OJI0OBA U IIMHKA B 3aBHCHU-
MOCTH OT COCTaBa XHMIKOCTH, T.e. @ =2, Yucno creneHeil cBoGoIbI
paBHO emuHMue: C=2—2+ 1=1. 3necs cucTeMa OIHOBAPHAHTHA,
YTO ITO3BOJISET, COXPaHss PaBHOBECHE CIUIaBa, MPOM3BOJILHO MEHSATh
b0 TeMmeparypy (3aBMCHMOI mepeMeHHOM OymeT KOHIEHTpaLus),
00 KOHLIEHTPaLMIO (3aBMCUMOI TiepeMeHHON OyneT Temrneparypa).

B cucreme 010BO — LMHK NpH KOMHATHOM TeMIieparype cyuie-
CTBYIOT AB€ TBepanle Gha3pl: KPUCTAIbI 010Ba H UHHKa. B3auMHas
PacTBOPUMOCTh 3THX METAIOB B TBEPIAOM COCTOSHWH HE3HauyM-
TeNbHA, IIO3TOMY OJIOBO M LIMHK MPaKTHYECKH CYHTAIOT HE pacTBo-
psoluMucs Bpyr B apyre. [lo coctaBy M CTPYKTYpe CIUIZBhI JAHHOM
CHCTEMBI JENATCA HA NO3IBTEKTHUYECKHE, IBTEKTHYECKHE W 3a9BTEK-
THYECKHE.

CrpykTypa OO3BTEKTHYECKMX CILIaBoB (MeHee 9% Zn) cocToMT
M3 M30BITOYHEIX KPHCTAINIOB OJIOB2 M 3BTEKTUKH. MHKpOCTpyKTYpa
9BTEKTHYECKOro CIUiaBa, comepxauiero 9% Zn u 91% Sn, cocrout
H3 MEXaHUYeCKOM CMeCH MeJIKMX 3epeH JAByX ¢as — 0/oBa M LIMHKA.
CrpyKTypa 3a3BTEKTHYECKUX CIUIaBoB (Oonee 9% Zn) COCTOMT M3
'U3OBITOYHBIX KPHCTAIOB LIMHKA U 3BTEKTUKM.
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