
KD. T. flOPOOEEB 

H O B O M E P K A C C K M M N O N U T E X H M H E C K M Í Í MHCTUTVT 

HoBonepKaccK, C C C P 

/ I l M H a M i 4 H e c K o e r o p n n e e n p e c c o e a H i i e B T e x H o n o r i i i i 

n p o M S B O A C T B a a / i e K T p o T e x H M H e c K M x M a T e p i i a n o B 

M3 M e T a j i J i i m e c K M x n o p o L U K O B * 

I . OBmHE nOJIOŁEHUfl 

MeTOfl AMHauMïiecKoro ropn^ero npeccoBaHMH / ¿ m / , aaKJicqaeT-

CH B ropHMefl npeccoBKe nopMCTHx noponiKOBHx aaroTosoK, npe^eapn-

TejIbHO C $ O p M O B a H H H X M3 IIDIXTH T p e S y C M O T O C O C T a p a BXOJIOÄHyiD Ha 

rHflpsBjiMMecKMx n p e c c a x , na ia j i p a s p a ß a T H B a T b c s ? KBK n p o u e c c nojiy-

*ieHHH uaTepnajioB KOHCTpyKUMOHHoro HasHa^eHMH m ksaqjîviï: ms HMX. 

ripM 3 T 0 M MCnOJIbSOBajiaCb E O S M O W H O C T b nOBbimeHMM M e x a H H i e C K M X ' 

C B O K C T B MATEPWAJIOB He TOJibKO s a CMBT n p w B e A e H M H K MMHHMyviy Bejrw-

MVIHK MX OCTaTeilHOñ n o p H C T O C T M , HO M 3a C^ieT O C O Ö e H H O C T e Ü C T p y K -

T y p H , (fopMMpyeMOfl B YCI IOBUHX anaMMTejibHoiî M p e B H O M e p n o p a c n p e ^ e -

jieHHoW no oOteuy saroTOBKn njiacTHMecKoii AetopMauHM, conpoBOx^sei-ioi 

HHTeHCHBHHM oxjiaKfleHneii, MTO oCycjiSBjiMBaeT npoHBjieHwe at't'eKTa 

T e p u o u e x a H M M e c K O l î o ö p a Ö O T K M n e n o c p e ^ i c T B e H H O d n p o u e c c e ¿ i m . 

TpeÖOBaHKfl K MaTepMajtaM ajieKTpoTexHUMecKoro HasHaveniiH ana-

JORIMHH TPEÖOBAHMHM K KOHCTpyKUMOHHUM MaxepnajiaM B MacT/ HeoCxo-

AMMOCTW OßECNEYEHHFL H X «AICCMMAJIBHOIÎ H J I O T H O C T K . C ^ N A K O roBHraen-

HBH naioTHOCTb fle$eKT0B CTpoeHMfl s^ecb HeatejiaTeJibHa, nocKOJibKy 

OHM BBiSHBaDT, Mame Bcero, cHMxeHwe MarHMTH0-3;ieKTpw^ecKMx xapaK-

TepucTHK. Kpoue Toro, 3TM WATEPWAJIK B E C B M A QYBCTBMTEJIBHKI K CO-

AEPIAHMB nocTopoHHMx npmieceíí U OKMCJIOB. HosTowy TEXHOJIORWFI J I M 

B NPMIEHEHMH K TBKMM MarepiiajiaM flOJiKHa BK^iBvaTb onepaunw, noaso-

jiHumMe yiieHbniHTb ^e^eKTHocTb mx cTpoeH/H M coAepxaHMH npwMeceíí. 

Bo MHorwx cJiy^aHX uejiecooÖpasHOCTb ncnojrbaoBaHiiH TexHOJiorMM ^ M 

FLJIH NPOMSBOFLCTBA 3 ; I E K T P O T E X H I M E C K M X NAFLEJINÍ? ONPE^EJISIETCH S K O H O -

nniecKMMiii coo6pa*eHM5iMK: BOAMOSHOCTBID oCecne^eHUj? BHCOKOTO Ka-

^IECTBA MX n o B e p x H o c T e ñ M ÄOCTATOMHOFI T O M H O C T M p a a i i e p o B , MTO n o a -

* CTATBH npeACTasjiena B Mex^napo^HoM jeTHeß mKOJie no ajieKTpoHHKU weTepKâ iaw /r. 

Xepuer-HoBM 1975/ 
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BO^HeT HCK^iBMaTb «exaHMMecKyD oÖpaöOTKy u aa cmbt SToro yuenh-

mHTb pacxofl uarepHajia u rpy^oeuKOCTb waroTOPJieHMH. 

Bn6op xMMMMecKoro cocTasa ojieKTpoTexHHvecKMx uaTepnajioB, 

nojiy^aeianc « b ueTajiJiiiqecKKx nopoiuKOs, onpe^e^iHeTCfl Tenu le nojio-

xeHHHUH, qTO M KOMnaKTHHx uaTepvia^iOB, nojiyiaewBix jiMTi.eM m o6pa-

ÖOTKoß ÄasjteHMeM. rioaTOuy HaMM öhjiii nposeflemi wccJieflOBaHMH Ha 

MBTepiiajiax CTaH^apTHHx MapoK n KOppeKTMpoBKa MX cocTasa npoMS-

BOfllOiaCb Jiraib B MCKJIBMUTeJIbHliX cjiy^aflx. 

Ms qHCJia uHoroiMCJieHHKrx npoueccoB M HBJieHMíí, HaCíjBflaeMHX 

npu M.rn, MoacHO BH^ejiMTb HecKOJibKO ocHOPOnoJiaramnTx, KOTODHMM on-

peflejiaeTCH KaqecTBO nojiy^aeiníx uaTepaejioe M na^ejinK. 3TO ynjiOT-

HeHMe nopMCToro Te;ia, fle^opuauMH ero MaTepuajia, oCpasoBaHue we-

TajuiH*iecKMx cBíiaeíí Ha KOHTaKTHHx noaepxHocTHx lacTMU w cTpyKTy-

pooöpaaoBaHMH $opMMpyeMoro uaTep/ajia. CymecTsenHyi) pojib a^ecb 

TBKMe MrpauT flK$4)y8MOHHHe npoueccH, ocoöeHHo npu npowaBO^cTBe 

cnjiaBOB ua cyecM nopoiaKOB OTflejibHHX KOunoHeHTOB MJIM jiiiraTyp. Ho-

CKOJibKy 3TH npoueccH HBJIHDTCH OÖIUMMK fljiH MaTepMajiOB Jivótix naana-

qenviR, a MX noÄpoÖHoe paccMOTpeHwe B HacTonmMM cooömeHMw neBoa-

UOXHO, orpaHM^MMCfl MSjioxeHMeM peay^bTaTOB Mccjie;;oBaHMH aaBMCM-

MOCTeñ "TexHOJiorM^ecKMe napaweTpH - CTpyKTypa - cBoKcTea-" npM-

UEHKTE ; IBHO K N E K O T O P H M AJ IEKTPOTEXHMIECKMM M A T E P W A J A W . 

2. MArHMTHOMflraWE [AnTEPMAJIIi 

IIpoueccH HaMarHMMKBaHMH M nepeMarHMiMBaHMH y viarHMTHOMHr-

KMx uaTepMajiOB H^yT B OCHOBHOM aa c^eT cMemeHHH MeK^OMeHHHX rpa-

HMH , noflBMacHOCTb K O T o p u x onpefle^iHeTCfl mx cTpyvTyrimni c o ^ e n m e n c T -

BOM, n03T0My TAKME MarepMajiH aojixhh oÖJiaAaTb MMHUuajibHUM co^ep-

«ANIÍEM paaj iMMHoro p o ^ a BKJIBIEHMÍÍ M BUflejieHMR, a T A K X E ueHbuieii 

n o p M C T O C T b B . ÜHM FLOJI*HH ÖblTb KpyüHOSepHMCTHMM M ONTMMA^IbHOR HB-

Jinercsi TexnojiorMH MX nojiy^eHMH, BKJiioyaBmaH onepauMB fljiMTejibHoro 

OTKKra nocjie ;irn. 

IlpoBefleHHHe BKcnepeMeHTu noKaaajiM, ITO Buöop cxeMn M napa-

«expoB TexHOJioruM ¿IM ^ojiieH onpesejiHTbCH cocTaBOM MCXOAHOTO *e-

jiesHoro noponnca. Tan, na MarHMTHbie cBOñcTBa xejieaa, nojiyiaeMoro 

M8 MHCTOrO nopOUIKa, OCHOBHOe BJIMHHMe OKaSHBaeT pe*MM OTKWra 06-

paauOB nocjie A m . IlpM McnojibaoBanHM aarpsaHeHmix NOPOUIKOB KDOMB 
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3Toro B^MHeT M pe»iiM Harpeea AAROTOBOK nepea ¿ m , a TSKSE MX MC-

XOFLHBH n O p W C T O C T b . 

nocjie OTKHra MarntiTHue csoíicTBa xejieaa noBumaioTCH m saBw-

CHT OT TeuneparypH W speMenu OTKura. K npuMepy, OTÄMT npM COC°C 

iroc;ie 2-3 qacoB npjiBOflWT K HeaHaM/REJIBHOMY pocTy warHKTHoJí MH-

flyKUMM / B T ^ / k npoHMuaeMOCTM / / T „ „ „ „ / , a KoapuviTMBHaH cMJia / H / 
IW MÄKC« C 

He9Ha«iMTe;ibH0 noHHiaeTCfl, Torfls KBK npw I30C C noc;ie 2 tiacoB 

OHO BecbMa cymecTBeHHo. Kojin^ecTBeHH«-': MKKpocTpyKTypHwíí aHajina 

NOKAAA^I , I T O B X O ^ E PEKPI ICTAJ I ; I / 9AUMI K P H S A H P A C N P E ^ E J E N N P a e p e H 

n o P A A M E P A M c YSEJ INVEHUEU B P E M E N U OTSCMra A O onpeflej ieHHoro e r o 

AHATIEHÍIH CMEMAETCH B cTopony ÖojibmMx pasMepoB. Hpn ;ía;ibne'nTe" 

BHAepKKe cTpyKTypa Majio MenneTca, a MarnwTHHe xapaKTepMPTWKw He-

CKOJibKo noBumaETCH B CBH3M c pat'MHKpoBaHweM MeTe;i;ia no yrjiepo^y 

H ÄPYRMM BPEÄHBIM NPWMECIFM. I l o a T O M y , AJIF^ Ñ O C T K X E A K F B H C O K M X C B O ^ C 

lejiesa /a MMCTNX noponiKOB uejrecooCpaaHO npoBO^iMTb Ä-nnTeJibfiu"; 

OTÄiir NPM I 3 0 0 ° C . 

ripM Hcn0Jib30BaHmi aarpH3HeHHHx nopoinKOB cBoJicTsa ocTaBa^incb 

HH3KI1MI4 ÄSKe nocjie npoBefleHKH OTSJira Ha yKaaaHHOM peirnMe. C no-

BNINEH/EM MCXO^HOÍÍ N O P U C T O C T N A A R O T O B K H YJIYMUAIDTCH YC^IOBMH GEHTN-

jutuvta nop bo^OPOÄOM, npoqecc ÄOBoccTaHOB^eHMH OKHCJIOP LEJIEAA W 

pacfiiHiipoBaHHH no yrjiepoAy npoTenaeT TBM nojinee n HHTeKcuBHee, 

tieM ;tJiHTejibHee narpeB aaroTOBOK nepe^ Ä m jt sume ero TeMnepaTy-

pa. CooTBeTCTBeHHO MaMeHHBTCH M CBOücTBa Kejieaa nociré ARN, TBK, 

c YBEJIMIEHIIEM BpeMean narpesa OT 7 ^o 4 0 MMH. npn I I C C ° C H^ no-

Hjraiijiacb OT 120 ß,o 80 a/u, AI „ „ „ „ noBHCHJiacb OT 2 , 0 x 10 ^ ao 
J MCLKC • 

3 , 5 X 1 0 " ® TJI M / a , B B J Q - O T 1 , 2 5 A O 1 , 4 TJI. ÄJI" 'JHAJRORWYHORO 

yjiyMmeHiifl 3TMX CBORCTB npa öojiee BMCOKOÜ TeunepaType noTpeÖopa-

jiocb Menee BpeMeHw, a npn öojiee HKSKO" - ÖojiKuee: i¿00 °C - 2B 

MKH.; I 000 °C - 60 MMH. BO Bcex cJiy^a^x oßpascw HarpeBajin nepe^ 

ARN Sí oTXHrajiM nocje / I 2 0 0 ° C , I Mac/ B cpe^e ocyaienHoro BOÄODO-

fla. O^HaKO, Äaie fljiHTeJibHHti Harpes AAROTOBOK k oOecneMenne BUCO-

Koi? njtOTHOCTM oÖpasuoB noc^ie ÄTO ne n03B0JiMjiM yjiymuMTb cnoKCTBa 

«ejieaa, nojiyMaeMoro W3 aarpHaneHHux nopoaiKOB. 

CTATMMECKIIE MARHMTHBIE x a p a K T e p M C T U K M A A B U C H T TaKiite OT p a a -

jiepa Q A C T I M , cTpyKTypti M cocTasa nopouiKa . ¿.asi MMCTNX N O P O M K O B 

OHM YJYMINABTCH c YSEJITI'IEHMEM p a s w e p a »LACTIM /YTT „ G ^ G ^ " P N L A C -

70 

http://rcin.org.pl



TMnax -V 017 MKM - 5 ,£ 10"® TJI M /S , •>'450 MKM - .< IO"®TJI n / a / 

AÄH s a r p n s H e H H u x - BHavajie y j i y v m a c T C H , a npM dl^p > 2 0 0 MKM DOHM-

x a s T C R . 

CreneHb njiacTMiecKoft Ae'î)opMauHii MeTaji^ia qacTMu npn sa-

BMCHmaH OT nopMCTOCTM saroTOBKM, BJiMseT Ha paawep aepHa nocjie 

OTXRra M Ha cBoRcTBa, KOTopue oKasajiiicfa nawCojiee BHCOKMMM npw 

nopHCTOCTM aaroTOBOK, pasnoR 8-12%. MOKHO npeAnojiojcwTb, ^to 9Ta 

BejiMMHHa nopMCTOCTM oöecneiM^ia KpuTn^ecKyn cTenenb «e^opMamiii 

n p * I I 0 0 ° C . 

TaxHM oCpaaoM, cTaTMiecKne MarHMTHue xapaKTepMCTMKM nopora-

KOBORO xejiesa, nojiyMeHHoro MeTO^OM ¿ITI, B CPE;INEM na 10-30% PF-

me no cpaBHeHMn co cneienHHMïi m cooTseTCTsyioT TpeÔosaHiiHM cTan-

flapTa K HMaKoyraepoflMCToíí ajieKTpoTexHimecKOM cTajin. 

3 . nOCTOHHHHE M A r M ^ j 

CneieHHŁie nocTOHHHHe MarHMTti MMBET öojiee HMSKue CBoficTsa 

no cpaBHeHMB c JIMTUMH BCJieflCTBue nopucTOCTw, noaTOMy MarHKTu HB 

Pe-Nl-Al ocHOBe nocjie cnexaniiH no^seprajincb npoKOBKe. O^HB-

KO, nonwTKa nojiyïMTb MarHMTH na Hawöcjiee pacnpocTpaHeHHoro cnjia-

Ba IDHÄK-24 n y T e u £111 B a a x p H T N X HEFLORPETKX M B T p n u a x n p / B e j i a K 

noHBJieHHB TpetmiH. Ha uiUiKHnpmecKKX MarnuTax Tpeu;iiHu 6ujîk o6Ha-

py*eHH Ha TopueBHx noaepxHOCTHx M pacnpocrpaHH^iMCb HB BCK BŁicoTy 

M a r H M T O B . H a N P « 8 M a T H i e c K M X w a r n u T a x TPEIUMHU BOSHMKJIM B OCHOB-

HOM BMOCKOCTM nonepeMHOPO ceveHMB, m HEKOTOPUE us HMX paapyma-

jiMCb Ha HecKOJibKO «lacTe» eme ao BtieMKM na MaTpwuH. Tpem/HH 6ujin 

"ropsiîïie", T . K . MX noBepxHocTb OKHCJiena. 

ILOHBJIEHME TpenjMH UO*HO oÔbHCHUTb: HaaiK^neM TepMUMecKnx na-

npHJceHMß, BoaHHxaiaiaiix BCJieflCTBMe ÖucTporo oxjiaxAeHMs K3-3A KOH-

T A K T A c XOJIOAHOTÎ M A T P H U E Ñ , ÖOMKOM K B C T A B K O ß ; HnaKUMW n ^ a c T U M e c -

KHMM CBOÎÎCTBaMM K HtÔOJIbmOÎi TenjIOnpOBO^MMOCTblO CnjIBBB. ha OCHO-

B e anajiíiaa 3TMX NPUMMH ÖHJIH npe^JIOXEHLI U n o Ä B e p r a j i n c b TmaTe ; ibHo-

MY M C C ^ E A O B B H M » ßBa B A P N A H T B TEXHO ; IORMM: 

I . PopHMafl flonpeccOBKa MarHKTOB, nojiyvewHux K^iaccMMecKHM 

METCFLOM NOPOINKOBOß METANAYPRMÍI NPM CNEKANHM B O ^ M E N H O M B O A O P O -

FLE MjiM B B K Y Y M E , B n a r p e T N X lUTaMnax c uejítE yweHbineHHfl c K o p o c T H 

oxjia*neHMH. TpemMHooÖpaaoBaHiie npe^oTspamaeTCH aa cíot cHuxeHMii 
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TepMMMecKMX HanpHxeHMM, ąjih yero TeiánepaTypa H a r p e B S uiTaMira aoa-

K H B ÖBITb FLOCTATO^LHO B H C O K O Ñ . 

2 . í r n xojiOAHonpeccoBaHHux KpaTKOspeMeHHO narperax aaroTO-

BOK c nocjieAyrauMM roMoreHMaiipyi)ii;íiM OTÄMTOM B pasainMHux cpe^ax . 

3 npouecce ycKopeHHorc oxjiaK^ennH B 3 T O M cjiy^ae TpemwHbi He o6pa-

syiDTCH BCJieACTBMe no^bnneHHoß njiacTUMHOCTM HeroMoreHM3npoBaHHoro 

cnjiaBa. 

B oöiipix CJiy^aHx, aaK^nowMTejibHOÍí onepanMei" npouecca 6bi/ia 

T E P M O M A R H M T H A S O Ö P A Ö O T K A / T M O / n o NPMHHTUM A-TFL JIMTHX C N ^ a B O B pe-

XMUaM. 

illHXTa, cooTBeTCTByBuiaH xMMMMecKOMy cocTaBy cnjiai?^ DIiIIK-2'1 

nparoTaB^MBajiacb m3 MMCTHX MeTajijiimecKMx nopouiKOB m jiurnTyp. -o-

jiOflHoe npeccoBaHwe nponaBOfliiJiocb na npecce t.íü -í¿5 npii onTMMajib-

HOM flaBJieHMM 10 T /CM2 , ropH^ee - Ha Konpe hjim MOJIOTC, HarpeB aa-

roTOBOK nepefl Â m - b TpyÖ^aTKX ne^ax b oMíimennoM m cyxoM BOAO-

P O ^ E . 

r'opHqeñ flonpeccoBKe npn I<,CO°G noAseprajiMcb npeAnapuxejibHO 

CNETÍEHHHE MARNUTHI / I 2 6 0 ° C , CI Y A C A , ^ - 6 , 1 - 6 , 9 T / C M B / . UKCNEPW-

MENRAJIBHO CNJIO ycTanoBJieHo, ^TO oöpasoBaHiie TpemwH He npowcxo-

ÄHT npn ¿ M warHMTOB b MaTpMuax, narperax flo 450 Ł- 58C°C /MaTpn-

UH uaroTaBjiMBajiMCb m3 cTajin P I 8 / . .iarpes waTpnu NPUPOAUJI K cymecT-

BeHHOMy yMeHbiiieHMio CKopocTM ox^iajyieHMH MarHMTOB. TaK, ecjiw npM 

4 0 0 ° C cKopocTb oxjiaxAeHMR TopueBoS noBepxHocTH MarHMTa cocTaBJiH-

jia 5 4 r p a ^ / c e K , TO n p u 5 8 C ° C o n a yMeHbiuMJiacb NOVTP! BJ^BOB M COC-

TaBMJia 20 rpafl/ceK. MaKCHMajibHaH njiOTHOCTb 7 , 14-V , IG r CMS 6ujia 

flOCTSirnyTa n p w V\L = 2 0 - 2 5 kFm ^cmS . TR.IO n p o w p p o n w ^ a c B n o CJRE;^vromG-

uy pemuuy: 

1 . '«LEAJIEHHUFI noflorpeB A O I » 8 0 0 - 8 5 C ° C C BI-'flepacKOi" O G - 4 O MMH B 

aaBMCMWOCTM OT MaCCH M a r H K T H . 

2 . OKOHMAREJIBHWR: BwcoKOTeMnepaTypnufi Harpes u nemi LILH-L ^o 

I 2 8 0 ° C c CoJibinoR CKOpocTbc, BH^epsKa oO (k.hh. 

3 . O x j i a x A e H n e n M a r n n T H O M nojie c nanpHjiteHHOCTbEi He w e n e e 

2 5 0 Ka /M. 

4 . 0TnycK / 6 0 0 ° C , 2 Maca; 5 50 °C , 4 y a c a / . 

riocjre rao MarHKTH nuejin: H^ s 44 • 48 Ka /w , B^ 1 , 1 3 + 1 , 1 8 
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B 6 / M 2 M ^ ^ ^ M A K C . . J 4 Q C Q ^ ^ ^ ^ ^ ^ T S K H M 0 6 P A R , 0 M , y s e -

^ I M E H M E H J I O T H O C T M c n e » i e H H H X M S T H M T O B NPWBEJIO K YBEJI^YEWMIO o c T a -

TO^HOK MHAYKUHM H MaKCMM8JIbH0tí MaTHUTHOH 3HeprKM Ha M 

npHÖJIMaUJIO MX K COOTBeTCTSyromMM BHaMSHHHM XapaKTepUCTMK AJIS7 JIM-

T U X M A R H M T O B . 

ripM oxjiaameHMM ^onpeccoBaHHux MarHWTOP BOSHUKaroT TaKsce yca-

iloMHue HanpHxeHMH OT Mexann^ecKoro TopMOJteHUH yca^KH BCJie^cTBue 

oßpaaoBaH/H sayceHues MEX^Y nyaHcoHOM, MaTpwuefi M BCTasKo:'. .^TO 

xopomo B M A H O Ha npMaMaTMuecKMx MarHMTax, jiMHe":Hoe Y K O D O ^ E N W E K O -

TOpHX HanCojiee aaMCTHO BCJie^CTsne COJISUIOLÍ ^ J I K H H . TSKOI " M A R H U T 

MOXHO npeflCTBBHTb KBK CTepseHb, aaiüeMjieHHH" T'o nenrweTDy, bcjiba-

CTBM8 Mero B HCM npw oxjiayjieHiiK B O S H U K A I O T PACTHRHBARAMWE HRJNPQ-YE-

HWH. /cTpaneHHe aaycenua Ojiaro^apn Sojiee TmaTejibHoil no^ronvo ny-

ancoHa M BCTasKH B MaTpmie, npweejio K wcKJiBMeHnio T P E U I M H O O Ó P A A O -

BaHMR. 

ilccJieflOBaHMH, npoHe;ieHHŁ'e c uejibio onpe^ejieHun OTTMM^jibHi:x 

napawerpoB BToporo sapnanra TexnojiorMK, no3BOJi¡4jiM ycTnHOPWTb cjie-

A Y D T U E E . C Y S E J I M M E H H E M W O T i 5 Ó 5 K F M / C M G N J I O T H O C T B P O N P A C T A E R 

c 0 , 7 5 flo 7 , 1 5 r /cwS , a B ^ajibneKineM ona ocraeTcn HenaweHHoK. 

HjICTHOCTb MCXOÄHUX aŁTOTOBOK, fTOJiyMeHHLIX npn ASPJieHMM XOJIO^lHOrO 

npeccoBaHMH 5 , 8 , 10 , I¿ T/CM¿ cKaaupaeTC?? na njioTHOCT/ nocjie 

iirn non Vl<.30 KFM/CMS, a "^pn öojibinMX SHayeHvinx eë B^nflHue npiK-

TJNIECKM OTCYTCTBYET . OnrnviajibHoe sna^sHue cocTaBWJio 3 C + Ó J KFm /CMS. 

isH onpeflejieHMH onTWMa^ibHHX aHa^eHuK TCMnepaTypw m ppeMeKi' 

Harpesa WCCJIE^OBajiMCb MHTepBajm II50Î-I3CÛ°C M IŁ-OŁ MUH np^ V ^ ' 

30Ł-35 KTM/CMS . H / x e 1 1 7 0 ° C MaKcuMajibHoe ynjioTHeHwe ne oSecneMusa-

J i o c b , n p w I I I O O ° C Y - - 7 , 1 5 T / C M S , I 3 C C ° C - 7 , 1 ? r / c v i P . ^ O O -
,0 Q 

Koe noBhimeHHe OJICTHOCTM npn t = ¡¿CÛ C, KOTopyio MOKHO c"MTaTb on-

TMWajIbHOÍÍ, OÓ-bíTCHfteTCH n05ÎBJieHHeM KMilKOH 'î)a3U Fe-HL /t^jj-

Y K A A S H H A H BEJIHMVINA O J I O T B O C T M / 7 , I 5 T / C M S / T O J I Y V E H A N A M H N P M BH-

A E P K K E n e p e A Ü N I , P A S H O R MMH /AJ IH M a r H H T o a B e c o M L O r p a M w / . 

ripM flajibHemeM ysejiMMeHviH BpeweHM narpena HaßjiioflaeTCH ec Heana-

MWTeJibHoe CHMKeHue /ao (",13 r/cv.S/. HaMunan c 30 MMH Ha aaroTOB-

Kax nocjie noHBMJiwcb TpeiuMHH, MTO OCBNCHNETCN HCUESHOPEHMEM 

N^ACTMMECK/x COCTASJIHDMMX M oôpasoBaHMeM Tsep^Hx pacToopop c nc-

BŁimeHHoił xpynKOCTbD. JTO noflTBepjimaeTCH yeejiMMeHMeM MHKpoTPep^oc-
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TM, KOTopafí BoapacTBJia co 150 ß̂ o 430 K1/mm2 notí »ejinMeHmi T O T 

I AO 35 MïiH /cpe^Hue anaqeKMH, BKJiio»iaH njiacT>nłi.'ae u xpjmKiie coc-

TBBJiHrajie, KsuepeHHNe na 30 nojiMx MHKpouuiM-fia/. 

CooTHomeHue paswepoB aaroTOsoK TaKKe BJHINET na MX njioTHOCTb 

nocjre JLLTI. Hawöojibniee anaieHiie njioTHOCTM / 7 , I 5 R/CMO/ oKaauBaeT-

csr y aaroTOBOK c ^ ^ : 0 , 4 ł 0 , 6 / W=30-35 K r M / c M 3 , T = 2 MMH; 

t, = I 2 0 0 ° C / . flpM ; Q » 2 5 njiOTHOCTb yMeHb'JIMJIACB AO 6 , 9 r /cM3 B 
D, 

P E A Y M B T B T E B^IWHHMH H E P A B H O M E P H O R O PACNPE^EJ IEHHH HJ IOTHOCTM . RIPJI 

— j — Ï I ona TaKse yweHbinmiacb / 7 , C 3 r /cMo/ Bcjie^cTBue yBejiMMe-

HKFL n o T e p b HA T P E H W E o CTEHKM npeccit>opMbi. TaKUM o ß p a a o M , OHTM-

MajibHañ peHMM nojiyMeHMH HeroMoreHHaupoBaHHHX aaroTOBOK cjieityro-

MHÎÎÎ 

P - IG T /CM2; T, - I 20C °C ; T - ¿ MMH / I MMH na Ka»WBTe 5 MM 

nonepeuHoro ceienim/ , W - 30-35 KrM/cM3, z 0 , 4 - 0 , 6 . 

roMoreHMaauMH aaroTOEOK NPOBO^Mjiacb B paajiMMHHX cpe^ax: Tex-

HUmeCKOM M OMMmeHHOM BOÄOpOae, aprOHe, ÄWCCOUMMpOBaHHOM aMMMSKe, 

a TAKKE BucoKOTeMnepaTypnoii gaKyynHoñ ne^M TLÍB-4 C Bo^B^ipaMORW-

MM HarpsBaTe^IHMH. D nocJieAHeM cjy^ae aaroTOBKM noMemajiM B ajiyn-

XOBMfT TWREJIB K aacHinajiM ajiyHflOBOÎî KpoinKOÍí. ßaKyj^M I0~ - 10 MM 

pryTHoro cTo;i6a. OxJiaiAeHne - c neMbK B saKyyMe ro 5 0-I00 °C . Bo 

Bceic flpyrMx c;iyMaflx aaroTOBKH NOMEMAJIM B JIOAOMKM wa HEPATABEIOINER! 

evajiti. riocjie roMorenMaauMM JIOAOMKM nepeMemajiM B aony c TeMnepa-

Typoß 50-I00°C M ox^iai^ajiM B Te^ENUM 60 MMH. 3ce oCpaauBi MMBJIM 

CBET;IYI) N O B E P X H O C T B C e s C ^ E ^ O B OKMOJISHMH. 

Buöop oHTMMajibHoro pexMMa AMftyaMOHHoro OTiura aaroTOBOK 

np0.M3B0AMJiM nyTBM oueHKM cTeneHM roMoreHMaaiiMM na ocnope ^aHHHX 

$paKTorpa$MMecKoro anajiMsa, pesMCTO- H ;iMjiiîToveTnw"ecKMx Mcc^ie-

ÂOBaHMÎî, a TaKxe nsMepeHMH CBOI'^CTB nocjie TIuG. ysejiM^jHt'e cTene-

HM roMoreHHOCTM cnjiasa Ha6;iïDAaJiocb npw yse^iMMeHMM sw^epicKM OT 

0 , 5 AO 3 MACOB / I¿ ;8G°C/ M TeMnepaTypti OTXMI'a OT .^CO ^O I2öC°C 

/ 3 v a c a / . 3TO NOATBEPXAAETCH peayjibTaTaMM onpeAeJieHMH ojieKTpo-

conpoTMBJieHMH / R / npw KOMHaTHoR TeMnepaType. ¿JIH oQpaauoB nocjie 

i im 6ea roMoreHMsauMM R r 0 , 6 5 OM M¿ /M . Hocjie roMoreHMsaiTMM B Te-

tteime 0 , 5 qac / I 2 8 0 ° C / OHO YMEHBAIMJIOCB AO 0 , 4 8 ; I Mac - 0 , 4 ^ ; 3 

MBca - C , 3£ OM M2/M M aaTew ocTaBajiocb nocTosTHHKM, mto cPM^eTejib-

CTBOBano o6 OKOH^aHMM npouecca oSpaaoBaHWH OAHOÎaaHoro TsepAOro 

pacTBOpa B npouecce roMoreHMaauMM. 
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í'paKTorpa(í)imecKMr- ana^iKs oCpaauOB noKasaji, mto C jmejiM^eHu-

eií n p e M e H M r o M o r e H i-saizMM c C , 5 3 ^ a c KoaixtiMDMeHT K p n c T a ^ J i K M -

H O C T M B O s p a c T a e T c Í 6 ^ o a B ^ la j ibHefmeM H e « a M e H P e T C f l , m t o 

TaKKB CBWflere^bCTByeT o saBepaiennM 3Toro npoi'ecca npw T - 3 MOca, 

MaKCHiiajibHHe MarHUTHtre cBoücTBa nocjie Tl/iO oCecneMMPauTCP 

npM ü-x yacoBon BuaepxKe, ^ocTuraH yKaaaHHUx Bmne SHa^eni:^ AJin 

r o p j í v o f l o n p e c c o B a H H H x c n e q e H H H X M a r H W T O E M n p n G j i H s a n c b K c o o T s e T -

C T B Y B M M M ANAMEHMIÏM FÍJIN JIMTNX MERAJIJIOB. IIPJIQEM xapaKTep wx wane-

HeHMfl n o c j i e M O B A A S U C U M O C T I I O T B P E W E H H CNEKAHÍIW n c p e Ä w^ir 

roMoretiMsupyTomero OTxura nocjie ^ m np/ I£ec°c tiHajiorKMen /TaCjivi.-

ua I/. 

K P M T M M E C K W E T O M K M c n j i a a a }rgce nccjie 30 M M H . Bbi^epscK*. oaHMMa-
e T n o j i o * e H H e , c o o T B e t c T s y r o m e G j iwTowy c n j i a s y . C ^ e ^ y e T o T M C T K T b , 

M T O NOCJIEFLHHE FLAHHHE 6UJIM N O J I Y ^ E H U n a O C H O B E P E A H C T O M E T P H M E C K O -

r o a n a j u i a a , B n p o u e c c e n a r p e s a / ' ! „ / M oxjiascAeHMs / T / o S p a a n o B . 
H O X 

Ta6jrnii& I 

nn 

BpeMH, 

Mac. 

XapaKTep 

npouecca 

M a r H W T H H e C B O Î i c T B a 

nn 

BpeMH, 

Mac. 

XapaKTep 

npouecca 
ß X , B C T / M ^ Hc, Ku/rt 

I 0,5 cneKaHue 

roMoreH. 

0,77-0,60 
0,78-0,02 

33-34 
o5-35 

7800 
7^&ü 

2 1,0 cneKaHwe 

roMoren. 

0,62-0,87 
0,81-0,66 

35-3L 
34-ou 

34CC 

3 1,5 cneKaHMe 

roMoreH. 

0,65-0,90 
0,83-0,34 

3G-37 
35-3G 

ÍICOC 
11 30ü 

4 2,0 cneKaHwe 

roMoreH. 

0,^5-0,96 
0,93-0,96 

oC-43 
37-42 

I2T0C 
i24v,C 

5 2,5 cneKaHMe 

roMoren. 

0,94-1,12 
0,95-1,13 

42-44 
41-44 

I o¿GC 
i o3Co 

6 3,0 cneKaHMe 

roMoren. 

I,13-1,16 
1,13-1,18 

44-48 
44-48 

L E O O C 

I60CC 

H a r p e s P ICXOAHOK A s y x ^ a a H o K MEJIKOAUCTEPCKOÎÎ C ^ E C H M Y I 2 îîaa A O 

450°C npMsoBHT K npHMOJiMHeiiHOMy nosHmeHMBD R . aaquMan c t^-450°C, 
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KOTOpafl HBJIHeTCH KpHTHtjeCKOÍÍ, npOMCXOAWT HSMeHeHUe KOJIMVeCT BeH-

Horo cooTHOmeHMH aTiix $ 83 . IlpM 650°C HSMMHaeTCH npouecc KX pac-

TBopeHMH c oOpasoBaHueM TBepfloro J^ pacTBopa, KOTOPHÍÍ aaBepuia-

CTCH npM 830°C. no;iiiMop<í)Hoe npeBpameHHe B 3TOM pacTBope c o6pa-

sOBBHMeu rpaHeueHTpiipoBaHHOíí ot-$a3ti oOHapyxeHO npn 103C-I070°C, 

RIP« O H C T P O M OXJIAXFLEHKM H 3 oOJiacTU c y m e c T B O B a H U H J ^ - p a c T -

B o p a OT-<í)a3a H e y c n e B a e T Buf le j iHTbCH . ECJIM 3 T O T W H T e p B a j i cnjiaBOM 

N P O R ; ; E H ME;ÍJIEHHO, T O B C T p y K T y p e H a x o ; ; H T C H N P O A Y K R A N P E B P A M E H M H 

«jt. -(í)a3H, K O T o p a H n e p e x o f l W T nppi 500-V^)20°C B C B O K H M a K O T e i i n e p a T y p -

H y ® H e M a r H M T H y i ) MOflwínKauMio - J h . 3 p e a y j i b T a T e a r o r o H e o í x o A M M a n 

C T e n e H b B H C O K O K O s p u M T W B H o r o p a c n a ^ a n e A O C T u r a e T c n k crjiSB u v e e T 

H H 3 K H e M a r H M T H H e C B O Í í c T B a . ilpn T e M n e p o T y p e E 4 5 - G 3 7 ' ^ C HaC/roAfieTCH 

n e p e r H G n a K P H B O K R = f / T / , CBH3aHHoií c f a s o B K M M npeBpaL ,CH ; iHMM 

n p o A a B T B e p A O M p a c T B o p e ¡t oC 'BHCHHEMIII! YMEHBUIEHNEM R B to^ IKS 

Kcpu. HaMajio BucoKOKoapuiiTMBHoro p a c n a A a n p w 

8 0 0 ° C , KOHei : - 5 C C - D C 0 ° C . 

TeMnepaTypa Kiopn cnjiupa nocJie roMoreHusunííi, HSMepenHas oc-

UMJIJIORPAÍFMYECKMM M E T O A O M , N A X O A H T C H T A K S E B N P E A E J I E X 6 3 7 - 8 4 Ü ° C . 

PesyjibTaTH MccjieAOBaHMH rpasoBbix m crpyKTypHHX npeBpaii;eHM;l AM^a-

TOMeTpMtiecKMM M nMpoMeTpMMecKMM MeTOASM cOBnaAaioT c peayjibTaTa-

UH P E S M C T O M E T P M M E C K H X HCCJIEAOBAHMIÍ . ANAJ IORNH L^AAOBUX NPEEPAMERÍTIÍ: 

roMoreHMSupoBaHHOro cnjiaBa, nojiyMeHHoro ¿Tn, n jinToro Moxer CJiy-

K M T B OCHOBAHÍIEM FLJIF! B K C O P A P E * M M A T M O . 

H c c j i e A O B a H H e s a B í i c M M O C T n R ^ f A / ajis^ a a r o T O B O K , no j iyveH-

Hbix ^ m /Oes roMoreHusauMn/, noKaaajio najinMne TOjibKO KpHTHijecKHx 

TO^eK Ha^ajia oSpaaoBaHWH TBepAoro pacTBopa / • ^ 90C °C / m TO^KM KBD-

PM AJIH JCEJIESA / 7 6 8 ° C / . T O Q K M , NPMCYIQME ONMCAI IM? . ' KPMTÍHM "OPPTT«'-

BTCH yjte aJIH cnjiaBOB c T = 0 , 5 ijac. Ho Mepe yaejiimeHMH MX rojio-

«eH/e OoJiee npK6;iHacaeTCfl K TO^KAM A-*!" JIUTOTO encapa M cosnaASHue 

Mx / T - 3 qac/ CBMAeTejibCTsyeT o6 OKOHMaHvm npouecca roMorenií-

S A U M M . 

CnjiaB JCHÍK-24 B BUCOKOKOSPDIITHBHOM COCTOHHMM MMceT HMSKiie 

íiexaHMVeCKHe CBOÍÍCTBa, MTO npWBOAWT K BOSHMKHOBeHKK) TpeE;MH, CKO-

JIOB, BupKBOB M AP• npw iiuiM$OBaHM/, aaTpyAHHBT npvíMeHeHMe APyrwx 

BWAOB oOpaCoTKW peaaHueM M sKcnjiyaTaumo MarHMTOB. üccjieAOBaHMH 
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n o K a a a j i M , m t o y r o M o r e H M 8 M p o B a H H H X c n j i a B O B n o c j i e ¿ m c s o R c T B a 

O K a a a j i M C b sinne, l e u y c n e y e H H o r o u JiMToro /tlÖakhb '¿/. 

Bojiee BHCOKMe csoßcTsa nopoiuKOBHx MarHUTOB, no-BMAHMOMy, 

OÖ-bHCHfllOTCH KX Me^IKOaepHWCTO"! CTpyKTypO^.. HajIM^MC TpyaHOBOCCTa-

HOBKUltX OKMCJIOB / RL M Tt / B nopOUIKBX CJiySMT npenHTCTDHeM AJIH 

pocTa aepeH B npouecce cneKaHns?. idarHuTu nocjie AonpeccoBKw UMe-

DT orpaHM'ieHHoe IMCJIO nop, KOTopue npw narpeBe noA TIJO npwoöpe-

TBBT OKpyrjieHHyr) $opMy M aro npuBOAUT K A0n0;IHMTE;ibH0My yjiymne-

HMD C B O A C T B . 

'iaßjiMua i-

Bka cnjiaBa 
M e X a H / M e c K K e C B O i i C T B a 

Bka cnjiaBa 

H RC <3C>»C,Kr//vi/y(̂  

iliiToa G,2-6,3 8 ,0-8,4 47-49 I3C-I43 

CneMeHHhiii 6 , 3-6 ,7 20,0-^,2,0 42-14 140-115 

c m , roMoreHnaa-

UMH / I 2 8 0 ° C , 

3 MBca/ I I , 5-12 , 0 24 ,0-25 ,0 46-48 I5t-i6C 

Ume ¿ o j i e e BhicoKOÜ O K a a a ^ a c b nj iacTMMHOcTb HenojiHocTbic rowo-

reHnanpoBaHHUx oÖpaauoB. C yMeHbuieHneM BpeneHn OTÄnra GgyGc**t 

K MRC CHiraaiDTCH, a y ^ a p n a n B w a K O C T b B o a p a c T a e T . u e r o M o r e H n a M p o -

BBHHiie a a r o T O B K M MOÄHO n o A B e p r H y T b o ö p a ö o T K e p e n ^ H / e M , nocKOJib-

Ky B cnjiaB B X O A H T njiacTWMecKiie cTpyxTypHhie cccTaBJifiioLr,i!e / 

C o / . 3 T O no3Bo;i5ieT cjTuecTBeHHO y n p o c T K T b TexHOJiorjuo visroTonJie-

HKH M a r H M T O B CJIOÄHOII K O H ^ n r y p a u K K . 

4 . 

MCXOÄHMM CMpbeM HB,niTeTCfl MeAHb'"; nopoiL'OK n.il-J r O C T 4 ' J 6 C - e i . 

WcCJteAOBaHUe a a B M C H M O C T H njIOTHOCTM S a r O T O B O K DT AtiBJIOH/H XOJIOH-

Horo npeccoBaHMH noKaaajio, MTO aa onTi/:!.!a;tbirn^ "o-^ho pro 

BejiHMMHy, paBHyE 2-3 T/CMC. TaKoe Aapjiemie oöeci eMMB&eT aocts-

TOMHyB TexHOJior:iqecK;:,TD npo^nocTb aaroTOBOK, a AaJitHer.i '̂ee ero no-

BMineHne Hexej iaTe j ibHO , T . K . OTpwuaTej ibHO EJIHHST HU CTOI 'KocTb MaT-

p a u H . K p O M e T o r o , BhiÖpaHHoe AasjieHMe o ß e c r e y / B a c T n o p u c T C C T b aa-

roTOBOK 20-25%, MeHbiuan nopucTocTb npuBOA^T k "peaGyxaHMio" aaro-

TOBOK npn HarpeBe wa-aa HesoaMOHHOCTH BKAejicHnn o6paa^TDii;MxcH ra-

aoB. 
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B Ka^ecTBe aamuTHoiî aTMOC 'î)epb; n p u narpese H e o C x o ^ i n M O npuMe-

H H T b B O f l O p O Ä c TO'ÎKOÎÎ pOChI - 30-20°C, T . K . B O C C T S H O P J i e H P î e OKMC-

JIOB AOJ IXHO ChlTb MaKCMMaJIbHMM, n O C K O J I b K y K M B T e p K a j i y UJIH 'ÎIJiaHIieP 

T P A H S H C T O P O B NPEFLTHBJIHROTCH T P E ß O B A H M H S E C K M C ; R O N N N " O F T M . 

rTpM onpe^E^ieHMM napeMerpoe ¿TU /reMnepaTyphi t m SPPMPHM Ha-

rpeaa T m npMBefleHHoK paÖOTbi yn^iOTHeHw« W /yMHT^BS^iacb aaBucw-

MOCTb njioTHOCTM ^ , npe^ejia NPO^iHocTM npn D3CTRWSHMV! Gß , O T H O -

C M T E ^ I B H O R O Y ^ J I H H E H M H CT , N O N E P E M H O R O CYSUPOHIIFL M T B E P ^ O C T I I 

OT t , T H w . 

Ha ocHOBaHMM yKasaHHHX saawcMMOCTeíí BHÓpaHbi cJie^yBiune on-

THMAJIBHHRE PESÍIMH Í P I I : 

t''^ SOO - IOOO°C, T = 10 - 15 MMH, IC - Ib KrM/cM3. 
CBoiłcTBe noJtyMGHHOÎî nopouiKOROÎi MeflM ^axojiHTcq npu 3Tom P cjie^y-

œmnx npe^eJiax: 6 , 7-6 ,ü r/cM3, - ^3-25 KP/MMC, cT- 3U-40/v., 

f z 63 - 69%. 

MłiKpocTpyKTypHuJi anajiMa oÖpasuoB, n o j i y q e H H u x npu p a ^ j i n ^ H H X 

pexHwax, noKasHBaeT, M T O na jJopMnposaHne C T p y K T y p t : M B e j i n m i H y 

sepna OKaawsaeT cymecTseHHoe BjinHHwe BpeMH BH^epsct n npa Horpepe 

nepefl HaMeneHHe TeMnepaTypu B N P E ^ E J I A X O C O - T O O O " C HP nnnpo-

ÄHT K aaueTHbiM MaweHeHUHM B CTpyKType. 

BpeMH Menee 5 mwHyT He oCecnemiBaeT AOCTaTOMBKi". rrporpee 

oCpaauoB no Bcewy ceienwio, B peayjibTare npoKCXo^HT AetopMaunn 

L A C T K U nopouiKa B X O J I O ^ H O M C O C T O H H H M , peKpMCTajiJiviaauiiH ne npoHC-

XOAMT. npu t - 9 5 0 ° C , T - 15 MMH. peKpMCTjJi;iŁi3ai:Hfl nponaouuia no;i-

HOCTbB, a e p H a MMBIOT ^ B O i Í H M K O B O e C T p O e H W e . n p u V cC M K H HaCjIÍO^a-

eTCfl ana^MTeJibHOe y K p e n j i e H K e a e p n a aa C M B T c o C M p a T e ^ i b H O i * p e K p M c -

TAJIJIHAAUMM. 
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