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K nonpocy 06 OCHOBHblX H皿,esx，

napa；叵HrMax H MeTO皿OJIOrHH HayKH O MaTepHaJIax

BepxoxypoB A．Ⅱ．

(HHcTHTyT m?epHa肿Be且eHHR XHuⅡBo PAH，680042·n Xa6apoBcx，PcⅪc．a)

AoCTHXKeHHH MeTaJIJIOBeJIeHHR，a aaTeM MaTepHaYloBeKeHHj[(MflTepHaJIOFHH)B XX BeKe rlpeAorlpejLeg]n,mt

rpa,n,oaHy，o peBOJIIOl_IBIo B 06JIaCTH MaTepHaJlOB H TeXHOJIOFHH'KOTOpa}l 110 cBOeMy BJll4HHH]O Ha npgtKTHqecKyIO
14

且yxoBttyl0 X|(H3Hh qesloBeKa H e§YIOCJIe且CTBHHM He blMeeT
ce6e paBHblX且a)Ke Ho CpaBHeHHIO。peBOⅡ幻ⅡHHMH'

CBSt3aHHblMH C IIO#IBdleHHeM H HCHOJIbaOBaHHeM 6poaabl，a：《ITeM；,,KeJle3a H ero CVIJIaBOB．DTO BIM3BaJIO K)=KH3HH H

HOByIO HayKy 0 MaTepKaaax—MaTepHaJIOBe且eHHe (MaTepHamorH砌)’
OCHOBHOH saAaⅥe9 KOTOpO兹 51BY／ReTCFI

pa3pa60TKa中yHⅡaMeHTaJIbHo盘Teopm4 c03且aHHH MaTepI_1aJIOB C 3aⅡflIIHblMH CBOHCTBaMH-

YcnexH B 3TDM HaHpaBJIeHHH DO MHOFOM 3aBHC；1T OT HayqHorO 0606IKeHHH npeJIbTⅡyIILl4XⅡOCTH：．KeHH!Ti+

060cHoBa朋H H巾(】pMyJIHpOBKH OCHOBHblX H且e睹，napaAHrMⅡMeTOAOJIOFHH B MaTepHaJIOBe且CHHH tMaTepHaJIor““J·

Hcc．aez．0BaHHe 0CHOBHblX H且e亩， KOHILelXlLH自I H MeTO且OJIOFHH CTaHOBJIeHHH H 虫opMHpoBaHH月HayKH TaKme

I-le06xo,Ⅱ,14tao皿瑚ⅡporH03Hpo即HH丑曲Jla．r／hHe贽LueFo p03BHTH51’qTO oHpeAeJIHeT B 3HaqHTeJIbuoft。1eneHH“p0。H03

pa3BHTHR TeXHHKH H TeXHOJIOrHl4·

B_】tHTepavype He HMeeTCR CHCTeMaTHqecKHX H 0606IH,eHablX XaBHBIX O CTaHOBJTeHHH
H pa3BHTHH HayKH o

MaTepHaJIaX， n03BoⅡ舳Ⅱ工Hx oⅡpe且eⅡHTb ocftoBOrlOJ|avatOLLU4e KOHILerITyaJlbHble， MeTO且OJIOFHqecK”e“eMbI'

Mo,ⅡeJIH 110CTaHOBKH np06JleM 14 MeTO且OB HX pemeH]4a B,vDt c03ⅡaHHⅡH sbi60pa IlepCIIeKTHBHbIX MaTeptian08
c

yq∈TOM HOBbIX Tpe60BaH／a．；i K HX 9KCHJlyaTaKHOHHhIM CDOl5ICTBaM，a TaKX‘e yCJ]OBHRM 3KOJIOFHH H,o,e由aRHTy

MF“。pa。16“o。o凸‘P6“‘

Ha OCHOBaHHH llayqeHHyi H 060fjmeuHa OIIHCaHHbtXⅡaHHblX HO∞pMHpOBaHH}O H pa3BHTH}O HayKH 0

MaTep’taJIax C KpeBHefimRx BpeM6H H HO RaCTORlKee Bpe蝴， a TaKxte C．016CTBOIIHhIX HccⅡe且oBaHH矗L“ B

ⅡpeⅡnonaraeMo矗pa60Te cⅡe珊HbI cⅡe且ymⅢHe BblBOⅡbl： ．

I． (DOpMHpoBaHHe 11ayKH o MaTepHaJlax HaqaJlocb c r“ySoKoh ApeBHOCTH(～VI—IV B．B． 皿o
H．9．)

Ilpel4Myl上IeCTBeHitO pa60TaMH Z,peBHe r_petleCKIfX MⅡc删TeⅡe曲O nepB03neMeuTax MaTepHH；

2．1lpoKecc c扫opMvlpoBam4a HayKH O MaTepHaJlax MO)KHO yCglOBHOⅡo且pa3且eⅡHTb Ha ABa OCHOBHbIX nepao且a一

‘HHKy6aRviOHHhl,自l’(皿o～1V B．AO H。8．)H‘TeKylRHfi’(HaqHHa#l C～IV B．2．0 M．a．)，KOTOpbIITiⅡpoA叨赋aeTcH

H B HacTos．Itlee BpeMH；

3． B ‘HHKy6auHoHHbI矗’ nepHo且 rtpoHcx02[14T 由。pMHpOBaHl4e nepBbIX ocHoBoⅡoⅡara砌IuHx aⅡ,eB：

‘n03HaBaTeⅡbHo谊’一o cTpyKType H CBO!ACTBRX MaTepmi H+[IpaKTHqeCKOR’(HeopraHH啪cKD曲)一o rloglyKeHtTH'

CBO☆tCTBaX MeTaJI J『IOB H CIIJtaBOB；

4．Pa3ⅡeⅡoM MexH：Ay‘HHKy6alLHOHHblM’H‘TeKyULHM’nepHoxaMH RBⅡHeTcH rlOHBdleHHe rlapa且Hl'Mbi(HⅡH
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A．皿BepxoTypoa：K肿npocy 06㈣BI-3c．E'[H且eHx’napaAm'MaX H MeTOK0310rP憎my删O MaTepaa月Bx 63

napa且HrM)． B IV B． Ⅱo H．a． B pycJmⅡ03HaBaTeⅡbHo计HKeH 0603Haqtt)lHCb IlpaKTMqeCKH OⅡHOBIJeMeHHO／IBe

KoHKypHpy∞lIIHe HapaxHrMhl：‘aTOMHaH’(／],eMoKpHT)H‘CTHXHHHaH’(Apl4CTOTeat：,)． C UOSB．．']eHHeM 9THX

napa皿H丌^HaHadlcs‘TeKyutafi
7

ⅡepHo皿R pf3BHTnH HayKH o MaTepMazaX HaqazcK OTCqeT HoB。螽HayKH o

MaTepManax．O且HaKO NoTpe60BaJIOcb 60nee TbICHqH JieT，qT06bI OKoHqaTeJlbHOⅡ()6e且HJIa‘aTOMHaR
7

sapaxHrMa；

5．‘!qpaKTHqecKaH HⅡeH’HayqHhle OCHOBbl HoAyqeHHS HCKyCCTBeHHhlX MaTepHaAOB npe6LiBana B

‘HHKy6aIIHOHHOM’nepHo且eⅡo
XVIII B．，110 pa60T且．14．MeH且eAeeBa(HapaxnrMa MeHKeneeBa--HccⅡe即聃HHe

B3aHMOCBff3H‘COCTflB--CBOHCTBO’3JIeMeHTOB)；

6．B pycJIe‘HpaKTHqeCKOil’HⅡeH B03HHKalOT HOCJleAOBaTenbH0 pa3Ⅱcnbl一‘aAXHMHqeCKHH’，

‘HeopmHHqecKH曲’(BeK)K鲫e3a)，‘opraHHqeCKH南’，‘MMHepaⅡorHqecKH自，|

7． OnepeⅨmomee pa3BHTHe ‘H03HaBaTeAbHOH
7

HKe． “pHBeno a npomnOM BaKe K c03且aHH∞

ocHoBonoⅡara王0L岬豆中yH皿aMeHTaⅡbHo请HayqHofi H neⅡar。rHqecKo讨JU4CI_【HHJlHHbl且ⅡⅡHayKH 0 MaTepHanax 一

巾H3nKH H XHMHH KOH且eHCHpOEaHHOFO COCTOHHHR H 06卫e且HHeHH砌Hx B oKHy且HcⅡHⅡⅡH”y‘1；

8． ‘H03HaSaTeJIbHaH’ HⅡeⅡpa3BHBanacb IiO HyTH HccneⅡoBaHaS cyIKHOCTH MatrepHH H HBⅡHeTcⅡ

垂yH且aMeHTaⅡbHo矗6azofiⅡnH 皿pyrHx a且efi． BamaefimaM KOCTHI*KeHHeM ‘H03HaBaTeJlbHO自I’ HⅡeH HBJISeTCS

3aKJIDqeHHe，KacalouIeecn c03且aHHHⅡpHHu蛐瑚肋HocTH HOBbiX MaTepHBⅡOB 3a CqeT H3MeHeHHH cTpyKTypbI“

ycrasoaaesHH HepapxHH CTpyKTyp(MaKpO—MMKpOCTpyKTypm，aTOMHOH，KpHcTa姗H￥ecxo螽'HaHoc'rpyKTypm“

a儿eKTpoHHo曲)；

9．ⅣIeToⅡoJlorHqecKHe OCHOBbL C03皿aHHS MaTepHaJIOB HMemT 06mnfi nOAXOA且ⅡH Ka嫩皿。诗H3 H且e面H皿oJI擞HM

COOTBe'rCTBOBaTbⅡoc丑e皿He荫napa且HrMe：‘CocTaB—CTpyKTypa--yCnOBHff H napaMeTpbt aKcⅡⅡyaTaUH日一TeXHOJIOFHH

CBOiiCTBa’．06H3aTeJIbH]MM DJIeMeHTOM MeTO．口．OJIOFHH HBJISeTCfl HCHOJIb3DBaHHe 6aHKaⅡaHHblX 110 MaTepHaaaM，

TexHoJlorMF[M·Mo且eJIH 3KCHnyBTaKHH MaTepHana’MoⅡeJIH C03／laBaeMOFO MaTepHana；

10． MOmHO npe口,non02KaTb，qTOⅡa皿bHe曲山e8 pa3BHTne HayKH o maTepHanax 6yxeT IIpOA03UKaTI,CH 3a CqeT

C03ⅡaHHR MaTepHanOB c pa3J[HqHOH cTpyKTypofi BHJl0Tb／lO e6 C03ⅡaHHH H3 OTKeJTbHbIX aTOMOB(‘aTOM K aTOMy’)．

B 钾oM FianpaBneHHH RpeACTaBnHeT HHTepec C03皿aHHe CJIOHCTI】IX MaTapHaJIOB, rxe cⅡoH MOryT 6blTb

HaHOBTOMHhlMH．TaK)jKe RHTepec IIpeⅡCTaBJIHeT coachHHe H3MelDIIOILIeACH 3aAatiHOfi cTpyKTyphl ilocJie pa3JIHHH0rO

p0且a B03皿efiCTBHS Ha MaTepHaJI B npo-ecce eFO骶cn町aTauHH；

1 1． B C03皿aHHH HepCHeKTHBHhIX MaTepHaJl0B oe06yIo po．ut,npH06peTaeT‘TexHoⅡorHⅡ’， n03BoⅡH帕u‘aⅡB

mapoaHx npeⅡenax H3MeHHTb CTpyKTypy 3a CqeT HCHO／i530BaHHFI BbICOKHX KaBJleHw2’TeMnepaTyp

KoHKeHTpHpOBBHHblX HCTOqHHKOB 3HeprHH(nna3MeHHblX，枷ToHHMx H且pyrHx HOTOKOB aHeprHH)；

12．B 06JIaCTH TeXHOnOFHH HoJIyqeHHfl MaTepaanOB MO}KHO cKeJlaT5 RMBOⅡ0 B03MO)}4HOCTH 6e30TXOⅡHOFO

9KOJIOFHqeCKM HHCTOrO Hp0H3BO且CTBa B nⅡa3MeHHoM KOTJIe C HCflapeHHeM MHHepanbHOrO CblpbH H nocaeⅡylouleM

pa3丑oMeHHeM eFO C nonyI五eHHeM DJIeMeHTOB HOlM 14X coqeTaHHH-

13． B HaCTOHiKee BpeMs llOCTpOeHbI ‘nHpaMn丑,St’TB6p且OCTH H TeMnepaTyphlⅡⅡaBJIeHHH C anMa3Ho区

(rpa由aTHOfi)BepU／HHO自． 9TO 110pOⅡ14dlO Y HeKOTOpblX HccneⅡoBaTeneB eCTeCTBeHHyD 0FpaHHqeHHOCTb

B03Mo擞HocTe曲1]O C03ABHMIO HepCHeKTHBHbIX MaTepnBJIOB·

1VhH npe且naraeMⅡono琳eHHe O HeHpepblBHOM HOB删aHHH ypOBHH巾H3HKo—XHMHqeCKHX，9KCH'】lyaTaKHOHHb[X
H 且p． CBOPICTB MaTepHanOB IIO Mepe Ixl3BMTHR qeJIOBeqeCKOH KHBHHH3aUHH’ KaK 3a CqeT nO且Il皿eHH目

HpHHKHHl4aABHO HOBblX MaTepHanoB’TaK H 3a cq§T COBeplIIeHCTBOBaHHH H3BeCTHhIX·

Ha OCHOBBHHH npl4Be；塘HHbIX BbllIleⅡoⅡo)KeHH曲w 3aK．HIOqeHHl7t pa31m60Tasu HapaxHrMhI H MeToⅡoJlorHR／]jlH

OTKeJIbHhIX pa3ⅡenoB MBTepHaAOFHH：HHCTpyMeHTaⅡbHOFO，MHHepanornqecxoro H cBapOqHbIX MaTepHaJlOB．Ⅱ21H

npaMepa HH)=Ke HpHBO／[14TCH OHHCaHHe pa3pa60TKn HOB0fi KOHKeHTya／LbHO矗 H MeToⅡoⅢorHqecKo话 OCHOBbl

HHCTpyMeHTanbHOFO MaTepHanoseAeHHH·
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Pa3pa60TKa 14 Mc几o』1b30BaH纠e HOBO两KoHUenTyanbHo历14

MeT0且0几OrHqecK0汤OCHOBbl c03．皿aH¨只HHcTpyMeTaJlbHblx MaTep¨a月OB

IHciIoJib30BaHHe Ha rlpaKTI,IKe MaTepl4aTlOBⅡ月Ⅱpe3aHHⅡnpoHcxo聊o B cJ／eAy：otueiti nOCJ]eAOBaTeJlbHOCTH：
yrnepo,ⅡHCTble CTaJIH—JIerHpOBaHHble cTamI一6hTc7pope砒y山He cTaⅡH—Bo皿b中paMoco且ep)王【au上Hc TB6p；Ible C[IJIaBM

—TyFOflJlftBKHe cocⅡwl{eHMH (CaMCOHH』[I)])～KepaMnKa CJ]OHCTble XOMn031411HOHHble MaTepHaJlbI． B HSqtj3]e

C03且aHHe HOBbIX MaTcpHaJlOB ocylILeCTBJIgIMOCb npeHMyuLeCTBeHHo 3a cq§T H3MeHeHHfI XHMHqeCKOFO H啦30BOFO

COCTaBOB，a c cepe,ⅡHhm XX BeKa一3a cq§T c03,／1．aHHH HOB0}[cTpyKTypbl KaK B 06％§MC MaTepttaJla HJIH ero

orpaHrltleHHbiX 30HflX，TflK 14 Ha HoBepXHOCTH MaTepHana，qTO[toTpe60Bano pa3pa60rKH 14；4CROJIb30BaHH)t HOBOt{

KoHueⅡTyanbHo鼓H MeTO／IOJIOFHqeCKO!；I OCHOBB]Hx C03且tiHHgi．

B HaCTOSIIlee BpeM日且ⅡⅡpa3pa60TKn H C0371,aHHH HOBBIX pe玳ymHx PIHCTpyMeHTOB Ha3pe．Tta Hacyu【【imn

He06xoⅡHMocTb由OpMHpoBaHrL't OTKeJIBHOFO pa3nena MaTepHaaoBeKeHns—HHCTpyMeHTaJIbHOFO'BbiⅡeJleHHa ero B

o'rⅡ,e．abHym 06naCTb MaTepHaJlOBe／leHHfi qTO CBH3aH0 C pH且OM ero cⅡeⅡH由HqecKHx Oc06eHHOCTel自-

HHCTpyMeHTanbHOe MaTepHaglOBeAeHHe E03BOJIHT 06％eAl4I{tITb B o且Hy OOJIaCTb 3HaHPi自i HayqHllIe H UpaKTHqecKHe

ⅡocTH玳eHHH 110 C03且aHHIO HOBBIX HI-IcTpyMeHTa／IbHblX MaTepHaJlOB c 3a且aHHblMH CBO自ICTBaMH，BblTeKaIOLLIHMH H3

Tpe60BaHm*i HX巾yHKuMoHaJIbHoro Ha3HaqeHHn，

HHcTpyMeHTanbHOe MaTepHanOBe／leHl4e MbI onpe且eⅡⅡeM KaK 06／laCTb HayKl，【0 HpHHtkHIlaX， MeTo且ax H

TeXHOAOFHl4 rlO／fyqeHHfI H Bbi60pa HM．兀pe且MeToM H3ytleHHH WIIcTpyMeHTaJ]bHOFO MSTepHaAOBeAeHHH aB／19IeTCS

D3aHMOCBff3b COCT}]Ba，cTpyxTypu，CBOflCTB H TeXHOJIOFHH rloJTyqemin HHCTpyMeHTa／]bHblX MaTepnaaoB·

B 06JIaCTH HayK 0 MaTepHaJla。pa rtee Mbl onpeKenHJIi4 IlapaLLHFMbl' IIOKe3h[BalOU“le pa3BHTHe

MaTepHanOBeKeHBH／1／．Ha HaqaJII,HOM 3Talle CTaHOBJIeHHH MaToDHanoBeⅡeHHH KaK I_IayK．143yqetlHe B3aHMOCBf[3H

‘COCTaB--cTpyKTypa--CBOHCTBa’fIBJIHJIOCb BtI：^KHbIM aTal30M B eFo pa3ssTHH H COCTaBJIftJIO o且Hy H3 napaKHrM—

napaAl4rMy TaHaHaeBa--‘COCTaB--CTpyKTypa—CBOI}ICTBa’一(BC．TIeA 3a IlapaKHFMaMH MeHAeneesa H Kypr：axo'aa)B

COOTBeWCTBHH C pa3pa60TanHofi HaMM riepapxrlefi llapa／,HrM． 且anbHe矗ⅢHM]／laroM cTa／ia qeTblpex3BeHHaH cxeMa：

‘COCTaB—cTpyKTypa—TeXHOJIOFIDI—CB0ffCTBa’，(napaA·lrMa CaMCOHOBa)，KoTopaa H03DOJIHJIa y>Ke Ha

COBpeMeHHOM szane 19eIIIaTb 1aonpocb]C03／IaHHS MaTepHaJloB c 3aKaBHBIMH CBOHCTBaMH c HgFIO$Ib30BaHHeM

审yHAaMeHTaJibHI=IX皿ocTHMeHH矗垂H3m(H H XHM}fH TBepAoFo Te／ia，a TaK讯e且0cTH撤朗H西‘TexHoaoPHl4 7． 且nR

c03且aHHH中yHKuMoHaⅡbHbTx MaTep上|taAOB，Hanpi4Mep，HHCTpyMeHTaJIBHOrO HaaHaqeHHH，tie06xoz,．nMo yqMTblBaTb

yCJ]OBHS H napaMeTpLl 9KcnⅡyaTauMH MaTepna,na．Hpn

He06XOⅡHMO pa3pa60TaTb eFO napaAHrMm，B npeAenax

中(qpMnpot；aHl4rI HHcTpyMeI{TaTIbHOFO MaTepHanoBeⅡeHH"

KOTOphtx且OA}KHa C03)IaBaTbCf[MeT0&OJIOrHgl H TeOpHg{

Ⅱ邮yveHHH HM．Hahn rlpe且Jlo>KeHa HOSaS napaAgrMa B MaTepHaJIOBe_zLeHHH，cocToHu王aⅡH3 IIHTH3BeHHO曲(pHc．】)

CXeMB!,B paMKaX XOTOpOfi HM Z,OJI>KeB pa3pa6aTMBaTbCⅡC yqeTOM KOHKpCTHhlX yc．noBafi 3KcrlJlyaTalⅧ
(BHeLUHHsI cpeⅡa，K0ne6aHHR CHJI，CKOpOCTH pe3aHnfl，TeMnepaTyphI HⅡ,pyrnx)．

Ba>KHbIM 3J]eMeHTOM rlpeAnaraeMo自i cxeMbi舳nHeTc月HaJttiqHe 6aHKa j[aHHBIX rio napaMeTpaM aKCrlnyaTaILavl

TOrO H／IH HHOrO MaTepHaJIa， a．60 n14TepaTypHblX且aHHblX HO 3TOMy Bo“pocy． nI)e且Ⅱo)I(eHHaⅡrmpa且HrMa

C03AaHHH由yHKuHoHaⅡbH bTx MaTepHaJIOB Tpe6yeT AanbHehmefi KoHKpeTH3日uHH，011HCaHHH KOHIieIIIiHfl，cnoc060a，

KpHTep’let*， 巾opM H MeTO／],OB， n03BO／lfl]OUIHX Ha COBpeMeHHOM ypoBae pemaTb OCHOBHSIe 3a且aqH

MHCTpyMeHTaJII，HOFO MaTepl4anoBeAeHtia．HOBa月丌apa且HrMa npe且naraeT MOJXeJIb 110CTaHOBKH apoSneMbr C03Ⅱ,aHHa

HHc7pyMeHTaⅡbHbIx MaTepHa JIOB H／IyTH Hx peIIIeHHfl， cBn3aHHble C onpeAeJl『eHHeM OCHOBHSIX qbyHKILHfi FI
—

F10。，HBⅡHmLⅡnxcH cBR3RMH e6 COCTaBJIHIOI／／HX 3BeHI把B．
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Vo]．15 No．2·3 丸皿BepxowpoB；K m11p珂06 o口王oMbⅨ衄吼x，呻paⅡH册x H MeTOⅡanorHH Hay删O maTepHaJmx

P．c．1 06maji HHTH3BeHHaH CMeX8 no“yqeHua mTepH鲫oB(皿paⅡHrMa B qJ)

1 5一COCTaBJlHIOIIIBe 3BeHHfi：F1一F10“ CBH3H COCTaEJIHIOIIIHC 3BeHb 3BeHBeB

B柏cToHIL【ee BpeMH 7pe6yeTcHⅡpHHu加Ha皿Ho HOBI，T订no且xo且K c03ⅡaHH上0 HM，OCHOBaHH5I曲y撖e He Ha

H3MeHeHHH XMMHqeCKOrO， 曲30Boro cocTaBa HM， a Ha npenMyuleCZBennoM M3MeBeHMM ero cTpyK’ypbx．

Paapa60TaHnbIe B 1 970 roRax TexHonorHH HaHeceHHH H3HOCOCTOHKHX nOKpbTTHfi z,eJiaiOT BOSMO擞HSIM

巾opMHpOBaHl4e Ha pa60qHx rlOBepXHOCTHX nHcTpyMeHTa H3HOCC／JTO；IKHX H YKapocTO螽K14X HOKpMTHfi o“pe且eⅡeHHoro

cocTaBa H CTpyKTypm，TaK H￡i351BaeMMX C皿OHCTBIX MST印HHJIOB·

ⅡpH C03AaHHH HOBOVO HⅡn蹦60pe Tpe6yeMOrO由，HKuMoHa肺Horo HM cpe且H MSBeCTHSIX OTMeHaIOTCH皿Ba

OCHOBHBIX HaⅡpaBⅡeHwH：(1)皿HpeKTHBHOe；(2)CTpaTerHqecKoe(MaTepHan bI Ha nepcneKTaBy)，06a H3 KOTOpMX

HBJIHbOTCjI cⅢeⅡcTBHeM．0Tpe6HocTefi venoBeqecKo由HpaKTHKH．

B 且aHHOfi pa60Te pacCMaTpHBaeTcH “peHMy工LLecT牌HHo CTpaTerMqecKoe HaHpaBneHHe C03且aHHH HM，

HcnoⅡb3yIoTcH 9ⅡeMeHTht KaK TeOpeTMqeCKOFO，TaK H 9KCUepHMeHTaJIbHOFO ⅡoⅡxo且矗． ⅡpHMeHHTeⅢbHo K

0603HaHeHHhIM yCnOBHHM paspa60raHHaH MeToⅡoⅡorHqecKa日 CXeMa C03且aHHH HM C_】IOHCTOH CTpyKTypbI C

rpaAHeHTOM CBOHCTB HO rny6Hne CJlOfl(pHC．2)co且epXKHT pⅡ且HOBMXⅡoⅡo)KeHw许：

1．P／[eTOAOJIOF／IqeCKaH CXeMa orpa>xaeTⅡoⅡo嫩eHHH HO c∞且aHH的HM KaK FIO且川)eKTHBHoMy，TaK 14

CTpaTerHqeCKOMy HallpaBJLeHHHM·

2．B KalleCTBe 9TaⅡoHoB BSl6HpaeTCH pemym,ufi HHCTpyMeHT C HOKpBITHHMH 7FiC，TiCN，TiN Ha TBep且Mx

cnaaBax，HOJIyqeHHSIe rlo CTaHjlapllHOfi TeXHOJIOFHH．

3．3a MOKe_】Ib npoⅡecca pe3aHHH HpHHHMaeTCfl H3BeCTHaH Mo且eA5 T．H．JI彻aⅡ3e／3／．

4． TB印且ocTb H TeMliepaTypa CMOHCTOFO MaTepMaao皿oJ】嫩聃6b*Th 60n[,me TBep丑OCTH H TeMnepaTypul

IL]laBⅡeHHH OCHOBBI(WC)．

5．TeⅡⅡoⅡpoBo皿H。cTb MaTepnana AOnM(Ha 11JIaBHO[IOBDIIIIaTbCff OT pe玳yuIe诗KI]OMKH K MaTepaaJIy OCHOBM．

6． Mo且yns ynpyrocTH E且on)壬(eH咖aBHO yaeJIHqHBaTbCH， a Ko枷HuHeHT J丁HHeMHOrO TeMnepaTypHoro
paCIIIHpeHHH(Aon>KeH nJlasHo yMeHblIlaTbCjt K MaTepHany OCHOBBI．

Ha OCHOBe 3THx Ⅱ彻。擞eHHn pa3pa60TaHa 巾H3HqecKa日 MoAenB CⅡOHCTOFO MaTepBana c Fpa／IHeHTHBIM

pacnpe且eneHneM cB0讹TB Ha HOBOpXHOCTH Bo舳中paMco且ep琳aⅡ上Hx TBep且bIX cnnaBOB H OKCH且HOfi KepaMHKH(pHc．
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3)，06ecHe'4HBa}0LU,¨L HonyqeHHe HJIaBHOFO H3MeHeHHn CBOfiCTB，qTO upRsOⅡHT K CHH)KeHHIO ycTanOCTHOrO H

xpynzoro pa3pymen腿pex‘ymero HHcTpyMeHTa·

PSC．2 M即p瑚0rMqecKBH CMeXa IToJTyqeHHH CJIORCTbIX MaTepHBJIOB C r'坤RHeHTbIM pac“peⅡeⅡeHHe cBOAcTBa

(oXTT-中H3HKa，xHM衄TB芭pROrO TeJIa)

I／Icc,TIeKoBaHHe Hanpa】x6Haoro COCTOHHHR npOBOXⅫH HO HanpaBneHHRM：

1．PemeHHe ynpyrofi 3a皿aqH 6e3 yl王eTa TeMllepaTypHhIX 4堪KTOpOB；

2．PemeHHe 3aR8qM TepMoynpyrocTn 6e3 y￥eTa cHnoBMx唾垃KTOpOB；

3．PeEueHHe 3aKaqM c yqeTOM cHⅢoBbTx H TeMnepaTypHhiX曲KTOpOB．

LIHcneHHO 3aAaqa pacqeTa HaFipH)IKeHHOr0 COCTOflHHH pemaJlacb MeTOKOM KoHeHHMX SJIeMeHTOB

i-[oshlmeHne TeⅡⅡonpoBo皿HocTH OT peyxymefi KpOMKH K HM 06ecneqHBaeT OTTOK Teffaa B rny6b HM 14

npHBO且HT K CHHYKeHHIO TeMiqepaTypbI B 30He pe3aHHH'a'c皿eⅡoImTeⅡbHo’H K MeHbHleMy CHH)KeHHIO TBepⅡocTH

MBTepHaAfl B 30He pe∞HHH， MeHbIMHM 3HaqeHHflM TepMH*teCKHX HflHpH，KeHHH’ B u鲫oM IlOBbIIlleHHIO

p珏60TOCIIOC06HOCTH PH． 9TOMy )Ke CⅡOC06CTByeT yBeⅡHqeHHe B rny69．pe)Icytttero HHCTpyMeHTa Mo且yna

ynpyroc，H， gB册lol雌rocR yⅡD6HNM Mo球丑bHbIMⅡapaMeTpoM 皿ⅡR pac咖a H3MeHeHHⅡCBO矗CTB 1IO ray6Hue
CJIOHCTOFO MaTepHana·

Ⅱpe且Ⅱo嫩eH KpHTepHfi CTOHKOCTH nepsoro(B pH皿e cnyqaes H BTOpOrO)C皿OR：

B一堡o，
C

rⅡe H—TB§pXOCTb，T—TeMnepaTypa HaaBneHl4jl，E—MOⅡynb ynpyrocTH MaTepHaJIa．1-[OKaSaH0，qTO

眦H60JlbⅢe曲CTOI＆IKOCTbIO 06na且amT KaP6H且bl MeTa胛OB—IV rpynnbI，a TaKYKe ZrB2，VBz，TiN，KOTOpble

peKOMeHKyloTcs B KB'4eCTBe nepBoro cⅡo丑MaTepHana HOKpMTMH·
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蜀弘墓藿——
p_c．3 Mo且eⅡb C,,'IOHCTOFO HM C‘胆ⅡHeHTHbIM pacnpeKeJIeHHe CBO矗CTS

Ll—cⅡo矗，KOHTaKTHpymIIIHA C oM{Lz—cnofi npoMemyTOqHM自；L皓 cnofi BbIcOKO一

咖册“pDBo且HMA；LIIJI—TeMnepaTypa nmBJIeH肌；T。T，T。Ⅱ一Ⅱ0 H iiocl『Ie nOKpM'114Ⅱ
Hp—MM“p0TBepⅡocTb} E— K0呻呻ⅡHeHT TennoBofi皿HeAHoro pacⅢHⅡeHMH； x—

Ten∞n口DBOⅡH0cTb

1．C160CHOBaH H c巾opMy皿p0髓H HOBbI自I paten mTep衄肿Be且eHHR—HHcTpyMeHTaⅡbHoe MaTepHSfflOBe且eHHe’

且aHo OHpe且eⅡeHHe ero CTpaTerHqeCKHX 3a且aq，OCHOBHbIX np06neM
H nyTefl Hx peⅢeHHfl-

2．Pa3pa6crraHa MeTOAO皿OFHH C03皿flHHH巾yHnIHoHa皿HbTx MaTepHAJIOB HHCTpyMeHTaJIbHoro Ha3HaqeHHH’

OCHOBaHHaH Ha HoBofi napa且nrMe，BxⅢoqal0皿曲IIHTH3BeHHyIO cxeMy： ’yCJIOBHH 9KC叫yaTaRHH—COCTaB—

cTpyKTypa—cBo矗cT髓一TexHoJIOFHR’．

3．HpejIJlO)KeHa垂H3HqecKaH M0且eⅡb CTpOeHHH HHCTpyMeHTaJrbHOrO MaTepⅡana c肿HcToH cTpyxTypm Ha

IIOI抡pXHOCTH Bo皿劬paMcoⅡep玳aⅡIHx T醋p噩Ⅱx cRJIaSOB H oKcH且Ho矗 KepsMl4KH， cornacHo KOTOpOfiⅧ垤 c

IIOBIdIIIeHHBIMH由H3HKO—XHMHLIeCKHMH H踟(cnⅡyaTaⅡHoHHblMH CBOHCTIⅪtMH且oⅡx泄H 6bITb KOMT／03HIIHOHHbIM

MtIoroc010自IHbIM，HoJIyqeHHSIM pa3J1HqHBIMH MeTOⅡaMH H HX cOqeTaHHaMH·
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