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CoBeplIeHCTBOBAaHHE COCTABOB CYIIECTBYIOLIUX MPO-
MBILJICHHBIX JUTEHHBIX KapOMPOYHBIX HHUKEIEBBIX
craBoB (JKHC) u pa3paboTka cIritaBoB HOBOTO TIOKO-
JICHUs HalleJIeHbl HA MOMCK MEePCHEKTHUBHBIX KOMIIO-
3ULUH, 00ecneynBaloUIMX ONTHUMAaJIbHOE COYETaHHE
HEOOXOJMMBIX CBOIMCTB M JOCTaTOYHBIH YPOBEHb pa-
00TOCIIOCOOHOCTH CILIABOB MpH 3KcIutyaranmu. Of-
HaKo TIOBBILICHUE CBOMCTB TPeOyeT yBEIHUYCHHUS Jie-
TUPOBAaHHOCTH COBPEMEHHBIX KAPONPOUYHBIX CUCTEM
n Moxet gocturars 40...50 mac. %. DT0 NIPpUBOAUT K
MOBBILIEHUIO TEPMOJUHAMUYECKONH HEYyCTOHUMBOCTH
1 Pa3BUTHIO MPOLIECCOB, 00OYCIAaBINBAIOIINX U3MEHE-
HUE CTPYKTYPBI U CBOWCTB.

OcCHOBHBIE XapaKTEPHUCTHKH CIIJIABOB KaX/10T0 Kjlac-
ca MOYKHO Pa3leNiTh Ha TepMOPU3NUECKUE, MEXaHHIe-
CKHE, TEXHOJOTMYECKHE M JKCILTyaraluoHHbie [1-3].
XUMHYECKHI COCTaB M, COOTBETCTBEHHO, CTPYKTYp-
Hble U (ha30BbIe OCOOCHHOCTH M TEPMOAMHAMUYECKHE
IIPOLIECCHI, MPOTEKAIOIINE B CUCTEMaX CIUIaBOB, OIIpe-
JIETSTIOT JJaHHbIe cBocTBa. [loaToMy momyuyeHue ontu-
MAaJIbHBIX KOMITO3UIINH JIETHPYIOIINX COCTABIISIONINX B
JKHC sBisgercst HeoOX0nMMOM 3a1adei.

CoBpeMeHHBIE CIUIaBBl MPEACTABIAIOT  COOOH
CIIOXKHBIE 00pa30BaHMs [0 XUMHYECKOMY, (Haz0BO-
My cocTaBy U cTpykType. OfgHako chopMUpoBaHHAsS
CTPYKTYypa HE SBIISICTCS ONPEACISIIOIINM (aKTOpOM,
T.K. B TIpoliecce IKCIUTyaTalluy CIJIaB, IPEXk/e BCETo,
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JOJDKEH NPOTHUBOCTOSNTH BHEIIHMM BO3ICHCTBHSM.
CrnenoBareibHO, TIaBHBIM BBICTYMAET CTPYKTYpHas
CTaOMIIBHOCTh, KOTOpasi CYIIECTBEHHBIM 00pa3oM
OTpeeNnsieT KapoNnpPOYHOCTb, HAIEKHOCTb U JIOJTO-
BEUHOCTH CIUJIaBa, T.€. COXPAHEHHE €ro CBOMCTB IPHU
9KCITyaTallid B JIIOOBIX YCJOBUSX (M3MEHEHHE Ha-
MPsUKEHUH, TeMIepaTypbl, arpecCUBHON cpefbl) [4].

CrabunbHOCTD (a3 v CTPYKTYpBI HanOOJIee MOJTHO
MOYKHO OLIEHUTb HCCIIEAYsI COBMECTHO TEPMOANHAMU-
YecKre M KHHETHYECKHE CBOMCTBA, T.€. MapaMeTphl,
OTIpeeNsIoIIe PaBHOBECHE B CHCTEME M KOHTPOJIH-
pYIOIIKE CKOPOCTh MPOLECCOB, BEAYIUX K CTPYKTYP-
HBIM U3MEHEHHSIM, B OCOOCHHOCTH MPOLECCOB AnQ-
¢by3uu, nerpagauuy u T.1.

Ilenp nmaHHOW pabOTBI — CO3JlaHUE HAa OCHOBE
aHanmu3a 1 00pabOTKH SKCHEPUMEHTAIBHBIX JaHHBIX
HIMPOKOTO HOMEHKJIATYPHOTO Psiia OTE€YECTBEHHBIX U
3apyOexxubix nuTeinbx JKHC yHHBepcantbHBIX mpo-
THOBUPYIOIIUX MaTeMaTHYeCKUX PErpecCHOHHBIX
Mozeseld, HanOojee TOYHO ONHUCHIBAIOIINX 3aBHCHU-
MOCTh TEPMOAMHAMHYECKHX MapaMeTpoOB OT XHMHU-
YeCcKOro cocrara. Beibop o0ycioBieH Tem, 4To cruia-
BBl OT TIEPBOTO IO MSTOTO MOKOJCHUH OXBaThIBAIOT
HIMPOKYIO 00JIacTh CHUCTEM JIETUPOBAaHUS MO OCHOB-
HBIM 35eMeHTaM, Mac. %: 2,5...22,5 Cr; 0...15 Co;
0...12 W; 0...6 Mo; 0...5 Ti; 2,5...6,5 Al; 0...3 Nb;
0...12 Ta; 0...2 Hf; 0...9 Re; 0...6 Ru; 0...1 V. Cie-
JIyeT OTMETUTb, YTO CPEAM HUX MMEIOTCS CILIaBHI B
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Puc. 1. COHep)KaHI/Ie OCHOBHBIX JICTUPYIOMINUX 3JIEMEHTOB B HCC-
nenyembix auteidHbix JKHC

COCTaBE KOTOPBIX OTCYTCTBYIOT KaKHE-JIMOO JICTHUPY-
OIIIHE DJIEMEHTHI.

Uccnenosanu 32 nureitasix JKHC, xoTopbie BbI-
Oupanu ¢ MO3UIMA JTOCTOBEPHOTO IKCIICPUMEHTAb-
HOTO OTPEACNICHUs UX XUMHYECKOTO COCTaBa U Tep-
MOJMHAMHYECKUX MTapaMeTPOB OT YPOBHS, XapaKTepa
U cTernieHu jerupoBaHus [4-12] (tabn. 1). [unamazon
COJIEPKaHUSI OCHOBHBIX JICTUPYIOIIHNX SJIEMEHTOB, OX-
BaThIBatOUNX cucremsl neruposanus JKHC 5-tu mo-
KOJIGHUH, TIOKa3aH Ha puc. 1.

AHaau3 pe3yJasTaToB. B maHHO paboTe mpencTas-
JICHBI UCCIIEIOBAHUS IO OIPE/ICIICHUIO 3aBUCUMOCTEH
TEPMOANHAMHYECKHX I1apaMETPOB OT XMMUYECKOTO
coctaBa s mupokoro psana jguteiHeix XKHC. o
HACTOALIETO BPEMEHH JUIS ONPEICICHUS BETUYMHBI
1 3aBUCHUMOCTH TEPMOJMHAMUYECKUX [apaMeTPOB OT
xumuueckoro cocrana auteiHbix KHC npumensiu
SKCIIepUMEHTaNbHble MeToabl [4—15]. [nst mporHo-
3UPYIOLINX PAacyeTOB TEMIIEPAaTypHBIX IapaMmeTpoB
CIJIAaBOB JAHHOTO KJIacCa HCIONb3YIOTCSl YPaBHEHUS
MHOTO(aKTOPHOH perpeccuu, NOITydYeHHbIE METOIOM
MHOKECTBEHHOIO PErPECCHOHHOTO aHalu3a, U Kak
MoKa3aja MpakKTHKa, TpeOyolre NaJbHEHIIero co-
BepuieHcTBoBanus [1-3, 16, 17]. B nmocnennee Bpe-
Ms U1l QHAITUTHYECKUX PACueTOB IPUMEHSETCS Me-
ton CALPHAD [18-21], adpexkTuBHOCTS KOTOPOTO
3aKJII0YaeTCs B JOCTAaTOYHO OBICTPOM JONOIHEHUH
HEIOCTAIOUIMX 3KCICPUMEHTAIbHBIX JAaHHBIX U MO-
Jy4CHUHU JOCTOBEPHBIX NMPOTHO3UPYIOLINX PACUETOB
TaKUX MapaMeTPOB, KaK KpUTHUYECKasi TEMIIEpaTypa u
TEMIIEPATYPHBIH MHTEpBa (ha30BBIX NMPEBPALLICHHMH.
JlaHHBIN METOA OCHOBAH Ha HAaIEKHBIX (PU3MUECKUX
MIPUHLMIIAX, KOTOPBIC UMEIOT PsIJ 3HAUNTEIIbHBIX IIpe-
HUMYLIECTB [0 CPAaBHEHUIO CO CTATUCTUYECKUMHU Me-
Tomamu. B maHHOW paboTe pearn3oBaH KOMIUIEKCHBIH
MOAX0A K 00paboTKe SKCIEPUMEHTAIbHBIX JTaHHBIX
C IPUMEHEHHEM CHHTE3a PacyeTHO-aHAJUTUYECKHX
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Puc. 2. 3aBucumocts ¢, (a) u t (6) mateinbix JKHC ot cymmap-
HOTO KOJIMYECTBA JIMTUPYIOMIUX YIIPOUHUTENIEH Y-TBEPIOTo pac-
TBOpPa

METOJIOB, YTO ITO3BOJIMIIO TOJYYUTh OOJiee aJleKBaT-
HBIC ¥ YHUBEPCAJIbHBIC MPOTHOZUPYIOIINE MaTEMaTH-
YECKHE MOJISIIH IS IMUPOKOTO psifa muteHbix JKHC.
XUMHYECKHH cocTaB 32-X HMCCIEIOBAHHBLIX JIUTEH-
ueix J)KHC npencrasnen B Tadm. 1 [4-6, 8—15].

Kax u3BecTHO, HHTEPBAJI KPUCTATITU3AIIAN Ath =
=1 -1 (tL’ {, — TeMIEPATyphl TUKBHIYC U COIUAYC
COOTBETCTBEHHO) OIPEAesieT CKIOHHOCTh CIUIa-
Ba K NICHIPUTHON JUKBAIMH, a TaKKe CKIOHHOCTH
K 00pa30BaHUI0 MHKPOIIOPUCTOCTH, OKA3BIBAIOIICH
HETaTUBHOE BIMSHUE HA MEXaHUYECKHUE CBOWCTBA.
Uem MeHbIIE MHTEpPBAJ KPHUCTAILIM3ALUU Ath, TeEM
MEHBIIIE JIMKBAIUS, OJHOPOAHEE CIUIAB IO XHMH-
YECKOMY COCTaBy M TOMOTEHHEE €ro CTPYKTypa, T.C.
YMEHBITIACTCS PA3ININEe XUMHUECKOTO COCTaBa OCEH
3aKPUCTAILTU30BABIINXCS JCHAPUTOB U MEKICHIPHUT-
HBIX 00BbEMOB. 3HAYEHHE £ B OTIPE/IETEHHOMN CTENEHH
OTPaHUYMBACT MAKCHMaJIbHO BO3MOXKHYIO PabO4yro
TeMIIepaTypy CIUTaBOB. TakuM 00pazoMm, 4eM BEIIIIE
3HAYEHME [, TEM BbIIIE PAOOTOCIOCOOHOCTh CIIaBa
TIPH TIOBBIIIICHHON TEMITEpaType.

U3 puc. 2, a, 6 BUIHO, YTO 3HAYCHUS TEMIIEPATyp
t, v t, B murernbix JKHC B niepByro o4epenb 3aBUCST
OT CyMMapHOTO COAEpaHUS y-yIPOUHUTEICH TBEp-
JIOTO pacTBOpa — DJIEMEHTOB C 0OpaTHOU (OTpHIla-
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Tadoauuma 1. Xumuuecknii cocraB aurteitnbix JKHC, mac. %

Mapka cniiaBa C | Cr | Co | Al | Ti | Mo | w | Nb | Ta | Hf | \4 | Re | Ru Zr | B
TMS-71 - 6,0 6,0 57 - 6,4 - - 8,4 - - 2,5 - - -
3MU-3Y 0,12 13,3 50 34 48 09 7,3 - - - - - - - 0,015

CMSX-10 - 2,0 30 57 02 04 5,0 0,1 8,0 0,03 - 6,0 - - -
KC32 0,15 5,0 9,0 6,0 - 1,0 8,3 1,5 4,0 - - 4,0 - - 0,015
KC6K 0,18 10,6 45 57 28 40 5,1 - - - - - - 0,04 0,015
KCeY 0,16 8,8 9.8 56 24 1,8 10,3 1,0 - - - - - 0,04 0,025
KC26 0,15 4,9 9.0 59 1,0 1,1 11,7 1,6 - - 1,0 - - - 0,015

3MU-3V-M1" 0,05 11,5 50 36 45 08 7,0 - 4,0 - - - - - 0,008

4C70 0,09 15,8 10,7 2,8 46 20 5,5 0,2 - - - - - 0,05 0,02
BXM-1 - 2,5 11,0 5,8 - 2,0 1,3 - 8,8 - - 9,0 - - -
BXM-4 0,008 2,5 6,0 6,0 - 4,0 4,0 - 4,5 - - 6,5 4,0 - 0,004
XKC3JIC 0,09 16,0 50 27 27 40 4,0 - - - - - - 0,015 0,015
KC3JIC-M" 0,10 14,5 45 30 30 20 6,5 - 2,5 0,3 - - - 0,015 0,015
XKC32D 0,07 5,0 55 6,0 - 0,6 6,7 0,8 8,0 - - 2,0 - 0,025 0,010
BXJI12D 0,18 9.4 90 54 45 3,1 1.4 0,75 - - 0,75 - - 0,020 0,011
CMSX-4 - 6,5 90 56 1,0 06 6,0 - 6,5 0,10 - 3,0 - - -
IN-939 0,15 22,5 19,0 1,9 3,7 - 2,0 1,0 1,4 - - - - 0,100 0,010

GTD-111 0,10 14,0 9,5 30 50 1,5 4,0 - 3,0 0,15 - - - 0,030 0,010
IN-738 0,10 16,0 85 34 34 195 26 0,9 1,75 - - - - 0,050 0,010
U-500 0,07 18,0 19,0 3,0 3,0 42 - - - - - - - 0,05 0,007
U-700 0,06 155 17,0 47 35 5,0 - - - - - - - 0,02 0,030

Rene N5 0,05 7,0 75 62 - 1.5 5,0 - 6,6 0,15 - 3,0 - - 0,004
Rene N6 0,05 4,2 12,5 5,75 - 1.4 6,0 - 7,2 0,15 - 5.4 - - 0,004
CM186LC 0,07 6,0 90 57 07 05 8,0 - 3,0 1.4 - 3,0 - 0,005 0,015
CM247LC 0,07 8,1 92 56 0,7 05 9,5 - 32 1,4 - - - 0,015 0,015
Rene 80 0,17 14,0 95 30 50 40 4,0 - - - - - - 0,030 0,015
PWA 1422 0,14 9,0 10,0 50 2,0 - 12,0 1,0 - 1.5 - - - 0,050 0,015
PWA 1480 - 10,0 50 50 15 - 4,0 - 12,0 - - - - - -
KCKC-1 0,10 14,0 9,0 40 40 20 4,0 1,0 0,5 - - - - - 0,015
JKCKC-2 - 13,5 9,5 4,1 38 20 4,1 - 2,0 - - 1,0 - - -
CMSX-11B 0,002 12,5 70 36 42 05 5,6 0,01 5,0 0,004 - - - 0,001 0,002
CMSX-11C 0,002 14,9 30 34 42 04 4,5 0,01 5,0 0,004 - - - 0,001 0,002
“CrutaBbl SMU-3VY-M1 1 JKC3JIC-M paspaboransl B 3HTY 1 BHepeHBI B poMbIILIeHHOE Pon3BoacTBO Ha 3SMKB «MBuenko-ITporpecc»
u AO «Motop Cuu».

TeTRHOW) TuKBanuen Takux kak Mo, W, Ta, Re, Ru
(TanTan — wuckimoueHne). Uem OombIie cymMMapHOE
cofiepKaHWe YIPOYHHUTENEH Y-TBEPAOTO pacTBOpa,
TEM BBIIIE 3HAYEHUS #, U [, CTLIABA.

Ha ocHoBe NpoBeNECHHbBIX MCCIIENOBAHUM JUIA f, U
1, TIONyYEHBI aJIEKBATHBIC MATEMATHYECKUE PETPECCH-
OHHBIC MojenHu sl Tty Tokonerui JKHC, koTopsie
MMEIOT BHUJ almpOKCHUMHUPYIOMINX MPSIMBIX, OTHCHI-
BAEMBIX ypaBHEHusAMHM: f, = 5,552%y + 1309,3 ¢ ko-

s¢dunmeHToM aerepMUHEpoBaHHOCTH R? = 0,9806
(puc. 2, a); t, = 8,7819Zy + = 1189,6 ¢ xovppuumnen-
TOM JIeTepMUHUpPOBaHHOCTH R? = 0,9816 (puc. 2, 6).
MUKpPOCTPYKTYpa KapONPOYHBIX CITIABOB TPE/-
CTaBISIET COOOI CHCTEMY MAaTPUYHOTO BBICOKOJICTH-
POBaHHOTO Y-TBEPJIOTO PACTBOPA, B KOTOPOU peryisip-
HO pacripejiesieHa OCHOBHAs yMpOUHsIomas y -¢a3a
(mmcriepcHOTO BUAA), a TAKKE HMEIOT MECTO TICPBHY-
Has YKpymHEeHHas Y -(hasa, Y-y -3BTEKTHKH U pa3iInd-

Tadaunma 2. XuMHYECKHIi COCTaB CTPYKTYPHBIX COCTABJISIIOINMX :kaponpo4uHoro ciiasa IN 738 (puc. 4)

Spectrum C Al Ti Cr Co Ni N | Mo | Ta | W
Spectrum 1 3,62 2,29 3,92 17,02 8,38 58,82 1,08 2,70 1,11 1,06
Spectrum 2 3,86 4,40 9,03 3,13 5,28 70,69 1,25 0,38 1,58 0,40
Spectrum 3 19,09 - 22,42 0,68 0,27 1,86 30,46 2,15 20,84 2,22
Spectrum 4 3,38 1,67 2,31 22,52 10,06 54,46 0,59 3,41 0,69 0,91
Spectrum 5 16,01 - 18,91 10,41 0,52 3,04 22,89 4,06 21,96 2,18
Spectrum 6 17,15 - 23,64 0,81 0,44 2,81 28,69 1,20 24,47 0,78
Spectrum 7 17,78 - 22,13 2,06 0,96 4,7 26,11 0,74 24,82 0,70
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b, B

40 MKy

Puc. 3. MukpocTpyKTypa HUKEIEBOTO aporpounoro ciurasa (X500, 1000): a, 6 — SEI; 6, 2 — BEI

Hple THNBI Kapouanbix das (MeC, Me, C, Me ,C)), a
Takxke Oopuabl. [IpruMep THTUYHONW MUKPOCTPYKTYPBI
W XHMHYECKOTO COCTaBa OCHOBHBIX (Da3 mpeacrasie-
HbI Ha puc. 3, 4, Tad. 2.

YpoBeHb BBICOKOTEMIIEPATYPHOH paboTOCIIOCO0-
voctu JXKHC ompenensercs B MepByl0 ouepenb WX
CTPYKTYpHOH W (pa30BOH cTaOMIBHOCTBIO, KOTOpast
B OCHOBHOM 3aBHCHT OT TaKHX TEPMOJAMHAMHYECKUX
NapaMeTpoB, KaK TEMIEpaTypa Hauama (') u moi-
HOT'O PacCTBOPEHHUSI (tan') OCHOBHOM yIPOYHSIOLIEH
v’'-}asbl, a Takke Temmeparypa JOKaJIbHOTO OILIaB-
JeHusT ABTEKTUKH Y-y (¢ ). s xakmoro cruraBa

BT

e

4
..
 Creicrp 2 QT Crecrp 7 |

Sa

40 MM

JAaHHbIC 3HAYCHUS MHIUBHIYAIbHBI U OTPENENSIOT
YPOBEHb TEPMOAMHAMHUYECKOH CTPYKTYPHOU U (a3o-
BOW CTaOMJIBHOCTH M, COOTBETCTBEHHO, BBICOKOTEM-
nepaTypHyIO KaporpoYyHOCTh M JIOJITOBEUYHOCTh TPU
pabovmx Temreparypax.

B nacrosiee BpeMsi paboune TemrepaTyphl razo-
TypOWHHBIX JBUTATEINEH JOCTHIIH YPOBHS 3HAUCHHUN
OJM3KUX K TEMITEPaTypHOMY HHTEPBAITY PACTBOPECHUS
OCHOBHOH yrnpoYHsoLIen v’ -pasbl.

W3 puc. 5 BUAHO, 4TO 3HAYEHUS TEMIIEPATYP thY' u
t,,/" OCHOBHOM yIPOYHSIOMICH ¥ - a3kl a TAKKE TEM-
TepaTypa IIABJICHHUs IBTEKTUKH Y-y (¢, ) B IMTEHHBIX
JKHC B mepByto ouepenb 3aBUCAT OT cymMMap-
HOTO COZEPKaHMs B CIUIaBax Y -00pas3ylomux
AJIEMEHTOB, OONAalONMX MPSIMOH (ITOJIOXKHU-
TeNbHON) nuKBaiueit, a umenHo Al, Ti, Nb, Ta,
Hf [7]. Yem Oosbliie cymMMapHOE COEpiKaHue
Y’ -00pa3yIomyX 3IEeMEHTOB, TEM BBIIC 3HAYC-
Husa £ Y, TV mt crnnasa. ClIeyeT OTMETHTS,
4TO thY’ yIpoYHstouIel y'-(pa3bl y UcclieoBaH-
HeIx auterHbix JKHC HaxoguTcs B 1OCTATOYHO
yY3KOM TeMIlepaTypHOM HHTepBaie (puc. 5, a).

Haubonee BaxxHOW TEepMOJMHAMHUYECKON
XapaKTepUCTHUKON cIJlaBa, OTBevaromed 3a
YPOBEHBb BBICOKOTEMITEPATYPHOM KapOIPOUHO-
CTH, SIBIISIETCS TEMIIEpaTypa tnpy’ YIPOUHSIOUIeH
v'-basel [4, 22]. AHanu3 npuBeCHHON MaremMa-

TUYECKOHN Mozenu (puc. 5, 6) OATBEPAUI BIIU-

Puc. 4. MukpocTpykTypa sxapornpounoro crasa IN 738 u sonst iposenie-  stHHE Y -00pa3yroLIUX 3JEMEHTOB HA TeMIIepa-

HUA DHEPTOAUCIICPCUOHHOTO aHAIN3a

CaMm
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TypY IIOJTHOTO pacTBopeHus ¥ -¢a3bl. C yBennueHuEM
MX KOJIMYECTBa TEMIIepaTypa MpsiMo MPONOPLHUOHAIb-
HO BO3pacTaeT. MeHee aKTUBHOE, HO MOJIOKUTENIBHOE
BJIMSHUE HA HOBBIICHUE £ '" OKA3BIBAIOT U Y-YNPOU-
HuTenu TBepAoro pactsopa (Mo, W, Re, Ru).

IIpenenpHOM rpaHuULIEl, ONpPENENAIONIEN 3KC-
IUTyaTallUOHHBIE BO3MOXKHOCTH CIlIaBa, Hapsny cC
1./, ABISCTCA TEMIIEPATYPa JIOKAIBHOTO IIAB/ICHUS
CTPYKTYPHBIX COCTaBIISIONINX, & UMEHHO TeMIIepary-
pa miaBneHus SBTeKTUKU Y-y (¢, ) (puc. 5, 6). B pa6o-
Tax [4—6] mokazaHo, YTO MPH JIETUPOBAHUH TahyHUEM
t,. MOXET OBbITh HIXKE t v’-da3pl, T.e. radpHU He
TOJIBKO ITOJIOXKHUTENLHO BIUSET HAa CTPYKTYPY U CBOM-
CTBa CIIaBOB, HO U, KaK CUJIbHO JIUKBUPYIOLIH 31e-
MEHT, OKa3bIBaeT OTpHUIIaTEIbHOE BO3AECHCTBUE HA UX
TEPMHUUYECKYIO CTaOWIBHOCTE [7, 8]. B aTom ciyuae
BEJIMYMHA TEMIIEpaTypHOro HMHTEpBaJa Jis IpOBe-
nenust >pdexTuBHON TepMooOpaboTku Atf - Oynmer
MMETh OTpHUIAaTEIbHOE 3HAYEHHE, a TPOBEJIEHUE TO-
MOTEHHU3alK CIlJIaBa MOXET MPHUBECTH K OIUIaBIe-
HUIO JIOKAJIbHBIX MUKPOOOBEMOB M, COOTBETCTBEHHO,
pa3ynpoYHEHNIO CIUIaBOB BCIIEACTBHUE YBEIMUEHUS
UX CTPYKTYpHOH HEOTHOPOIHOCTH M Je(PEKTHOCTH,
YTO MOXET MPUBOJUTH K CHI)KEHUIO TPOYHOCTHBIX U
YCTAJIOCTHBIX XapaKTEPUCTHK.

Takum oOpazoM, TeMmneparypa MJaBICHHUs IBTEK-
TUKM Y-Y'(f ) TaKkKe SBISETCA BAKHOW XapakTepw-
ctukoii JKHC, mockoibKy OrpaHHYMBAaeT BEpXHHUH
IpeJiesl TEMIIEPaTypHOro uHTepBaia Af i IpoBe-
JeHUs TepMUYECKOH 00pabOTKK (TOMOTEHHM3ALUH).
Hwxnell npenenbHOM TrpaHULEH, ONPEAENAOLEen
LIMPUHY TEXHOJIOTMYECKOrO TEMIEPaTypHOTro UHTEp-
Baja il IPOBEACHUSI TEPMUYECKON 00pabOTKH, SIB-
JseTcs tan" OCHOBHOH ymnpouHswomei y -daser: At =
= tT)BT - tnpy °

B cBs3u ¢ 9THM Tpu pa3paboTKe MepCreKTUBHBIX
WIM MOJEPHU3ALMHU CYIIECTBYIOIUX MPOMBIIIIEH-
HBIX CIUIaBOB CJIEyeT YUYUTHIBaTh JAHHOE YCIIOBHE
u o0ecrneunBaTh HEOOXOIUMYIO JOCTATOYHYIO HINPH-
Hy TEMIIEPATYPHOTO MHTEpBana Af  Jisl IIPOBEACHUS
3G (EKTUBHON TOMOTEHU3alMH I = o T At /2.
Crnenyer OTMETUTh, YTO €CJIM BETMYMHA tan' v’ -hazbr
HAXOJIMTCS IOCTATOYHO ONIM3KO K BEJMYUHE £, TO B
9TOM CIIy4ae 4yacTO MPUMEHSIOT MEAJICHHBIN CTYIIEH-
YaTbhlii HArpeB ¢ BPEMEHHBIMH BBIICP)KKaMH TIPU BbI-
XOJI€ Ha TEMIIEPATYPHbIA PEKUM FOMOTEHU3AINH £ .

OBTEKTHYECKHE MPEBpAIIEHUs — 3TO CIIOKHBIE
TepMOMHAMHUYECKHE TPOLIECChI, KOTOPBIE MOTYT ITPO-
TeKaTh OIHOBPEMEHHO, HaKJIabIBasICh IPYT Ha Apyra
B OTIpE/IeTIEHHOM TeMIlepaTypHoM anana3one. [losto-
My 4YacTO JUIsl JINTEHHBIX >KapONPOYHBIX HHUKEIEBBIX
CIUIaBOB 3TH TeMIIepaTypHbIE MOPOTH OMPEEIIAIOTCS
IKCIIEPUMEHTAIIBHO METOAOM Ju(PepeHInaNIbHOTO
tepmuueckoro ananusza (JITA) mocpeactBom uzyue-

412015
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*
860 I y = 3,0087x + 818,49
R*= 0,9691
850 F
840 k
83“ ] 1 1 1
. I
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y = 25,073x + 955,01 ®
R%=0,9715
1250 }
1150 F
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Puc. 5. 3aBucumocts tHPV' (a), t"pY' (6) u t_ (6) OT cymmapHOTO

COACPIKaHUsA "{'-CTa6I/IHI/I3I/IpyIOHII/IX 3JICMCHTOB
Hus [ITA-KpUBBIX, MTOTydyaeMBbIX MIPU HarpeBe (I1aB-
JICHUM) ¥ OXJaKISHUHN (KpucTaamm3anun) [22-25].

Crnenyer OTMETUTB, YTO 3JIEMEHTHI, YNPOUHSIO-
1iMe y-TBEPIBIA pacTBOp, oOnanaroT Ooiee HU3KOH
TUQQy3NOHHON TMOABMIKHOCTBIO, TEM CaMbIM 3Ha-
YUTEILHO TOPMO3s NU(PQPY3HOHHBIE MPOIECCHl TPU
BBICOKHMX TeMIlepaTypax, CBsI3aHHBbIE KaK C PacTBO-
peHHEM OCHOBHOH yrpouHsomieH v -ha3bl, Tak 1 CO
CKOPOCTBIO KOATyJISIIUH €€ AUCIIEPCHBIX BBIJCIEHUH,
YTO ONpEENeHHO BIUAET KaK Ha CKOPOCTh Jerpaja-
IIUU CTPYKTYPBI, TAK U HA KAPOIPOYHOCTb.

B pesynbrare mpoBENEHHBIX HCCIEIOBAaHUM s
TEeMIIEpaTyp thV' u tan' OCHOBHOM yIPOYHSIOLIEH
JKHC vy’-dasel, a Takxke Temreparypbl IJIaBICHHUS
OBTEKTHKH Y-y ({, ) TONYYECHBI a/ICKBATHBIE AIIPOK-
CUMUPYIOIINE MaTeMaTn4ecKue perpecCHOHHbIE MO-
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JIeTv, aJanTHPOBAaHHbBIE AJIS TISITH MOKOJICHUH JINTei-
HbIx JKHC, xoTopble UMEIOT BUA: thV’ = 3,0087%y" +
+ 818,49 ¢ xor3pPULHMEHTOM AETEPMUHUPOBAHHOCTH
R*=0,9691 ; t, =25073Zy"+955,01 ¢ R*=0,9715;
t,.=16,059Zy" +1101,8 ¢ R*=0,9563.

Bbuto ycraHoBIIEHO, YTO TOMyYEHHBIE Marema-
TUYECKHE MOJIENIN MO3BOJISIOT C BBICOKOW CTENEHbIO
JIOCTOBEPHOCTH IPOBOAUTH IPOTHO3UPYIOIINE pacye-
ThI TEPMOIAMHAMUYECKHX [TapaMEeTPOB KaK JJIsl HOBBIX
MEPCIEKTUBHBIX COCTABOB, TaK U LI MOJCPHHU3ALNN
CYIIECTBYIOIIMX CIUIABOB, & TAKXe MPOTHO3UPOBATH
IpyTHe BaKHbIE TEMIIEpaTypHbIE MapaMeTphbl CIuia-
BOB: IIMPHHY MHTEPBaja KpUCTaILTH3ALIK AL = =1,
— 1, KOTOpast ONPEIEISIET CKIIOHHOCTD CILIABOB K JICH-
JPUTHOIT INKBALMHK; PaOOIYIO TeMIEpaTypy £, Criia-
BOB OIPEJIEIEHHOTO KJlacca, KOTopast ONpeAesseTcs B
MEPBYIO0 Ouepesb CTPYKTYpHOH U (a30Boii cTaOWIIb-
HOCTBIO M 3aBHCHT OT 3HA4YCHHH 7 '" W B Gombuicii
CTEIeHU tan' OCHOBHOH ynpouHstorei v -¢ha3bl; TeM-
nepaTypHbId HHTEPBAJ MPOBEICHHS TOMOT€HU3AINH,
KOTOPBII 3aBUCHUT OT TEMIIEPATYPhI TUIABICHUS IBTEK-
THKH y-Y'(Z_ ), 9TO ¥ ONpPEENSIET UPHHY TEXHOIIO-
THYECKOTO MHTepBana Af, =1 —1 "', a TaKKe ONTH-
MaJIbHYIO TEMIIEpaTypy TOMOT€HU3AIMHU AJIS CIIJIaBOB
ton =l TALY2.

Jns KakAoro cruiaBa JaHHBIE TeMIlepaTypHbIE
napameTpsl SBJSIFOTCS WHAWBUAYAIBLHBIMH, KOTOpPBIE
B KOHEYHOM HMTOT€ M OMPEACISIIOT CTPYKTypHO-(a3o-
BYIO CTa0MJILHOCTB CIIJIABOB, @ TAK)KE XapaKTep BBICO-
KOTEMIIEPaTypPHOI0 pa3ylpovYHEHUs], U COOTBETCTBEH-
HO, >KaponpOYHOCTh NpU Ppabouux TemIieparypax,
KOTOpbIE B HACTOSIILEC BPEMsI JOCTUINIM 3HAUYCHHH,
COOTBETCTBYIOIINX TEMIIEPaTypHOMY HHTEpBay pac-
TBOPEHHSI OCHOBHOH yNpouHsIOIeH vy -(pasbl.

VYuuThiBas BBICOKHE KOIDOUIHEHTH AETEpMHU-
HUPOBAHHOCTH M HHU3KHH YpOBEHb OIIMOKH MEXKIY
pacyeTHBIMH U SKCHEPUMEHTAILHO YCTaHOBICHHbI-
MU 3HaUEHHSIMHU TEMIIEPAaTYPHBIX MMapaMeTPOB MOX-
HO C/IeJaTh BBIBOJI O TOM, YTO TOJIyUYeHHbIE Marema-
TUYECKHE PETPECCHOHHBIE 3aBUCHUMOCTH SBISIOTCS
a/IeKBaTHBIMA M MOTYT JOCTaTOYHO TOYHO MPOTHO-
3UpOBaTh TEPMOAMHAMHUYECKUE TIapaMeTphl CIlaBa B
3aBUCHUMOCTH OT €0 XUMHUYECKOTO COCTaBa.
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