MHYECKOH UHCTOTHI MaTepualoB W Tpeliapatos. Ecnm odnmerra
MaTepHaJIoB 0 COTHIX M0Jeil MpOmeHTa CYUTANACh pPAHBIIE
upejlenoM, TO Teneph pedn HAeT O MUJIAHOHHBIX MOIAX,
8 MHOTJA ¥ MIINTHAPAHBIX JTONAX HpOMEHTA.

CoBeTcKHe yYeHble U MHMKEHEPBI-XVMUKH 3HAIOT, KAk OCy-
INECTBIATL 3TH TpPeGOBAHUSA, HO [JIA ITOTO0 HEOOXOTUMH CO-
OTBETCTBYIOIHE YCJIOBHS TIPOM3BONCTBA — abCOMIOTHAA 9H-
CTOTa 3aBOJICKUX HOMEMIGHHII, CTPOTAA DETYIHPOBKA TeMme-
paTyp u T. I, He TOBOPA yse 06 0co00M TEXHHYECKOM OCHA-
meHEMA. B nonrynpoBoinNKOBLIX MafopaTopuAax W HA 3aBOAAX,
H3TOTOBJNAOIINX, HATPUMep, OPUOOPH W3 KPEMHUA, HE JOMy-
CKaeTcs MPUCYTCTBAE MIPYTMX MATepHajkoB u Meramios. Jlaske
B BO3JyXe 3THX TOMEINEHUN He KOIKHO DOBITH CJIE0B HUKA-
KNX MHBIX TOCTOPOHHUX BJIEMEHTOB, KpoMe KpeMHUA.

CrnemoBaTensHo, MOMYOPOBOMHEKOBEIE JafopaTopud W 3a-
BOJBl MOJKHEI ORITH He TONLKO 0GECIIEYeHBI COOTBETCTBYIO-
IAMA TPOM3BOACTBEHHBIMM ILTOM[AMAMY U XOPOIIo 060opymo-
BAHE, HO B HuUX Heo0X0oMMa KAk HEOPEeMeHHOe YCIOBHE
BBICOKAsI IIPOU3BOJICTBEHHAA KyIbTypa.

HonynpoBojuuky — gelro Ype3BEUAIHO TOHKOe. 3aTO aTa
001acTh HAYKHM W TeXHUKM OTKDHIBAET HOBHIE IIYTH B Pajuo-
TeXHUKe W JHEpreTuKe, HeceT ¢ co6oil HeOLIBaibie BO3MOM-
HOCTH O0JEIYHTh M YKPACHTL OHIT COBETCKOIO 4YejioBeKa.

PaszBurne mayKk® um TeXHHUKN HOJIYIPOBOJHMKOB — BayKHei-
Iee roCyAapCcTBeHHOE JeN0, BRIIBUTAeMOe CeMHIeTHHM IIa-
BOM. COBETCKME yueHble H HMHMKEHEpPhl NPWIOMKAT BCE CBOH
CHIBI, 9TOGH HAIIA CTpAHA 3aHANA [IOCTOWHOE MECTO B MUp-
HOM COPEBHOBAHMM ¢ KAUTAIU3MOM M B 3TOH MHorooGemalo-
med 06aacTy YesoBeIecKOl NeaATe sHOCTH.

HOBLIE IIYTH N3YYEHNA
HOJYIIPOBOJHNKOB *

B OpomIOM TrOoAy OTMeIanoCh [eCATHIIeTHe n306peTe1mH
TPAH3UCTOPOB, KOTOPBIE HAJOMHUIN CBOI0O IETATHL HA BCe yUe-
HPEe 0 OOTyHnpOBOAHHUKaX. MBY‘IGHHG IefCTBATENRHO THCTOrO
repMaHnd, €ro aHajJioroB M p—n OepexoioB OTKPHLIO IIIHPO-

* Cratpbsn onyOnuxosama B skypmale: Bectn. AH CCCP, 1960, Ne 12,
c. 11, 1. e. cnycra gABa Mecana mocle komdmEH A. @. Hodde
(14 oxrabps 1960 r.). Oma npegcrasasgeT cobolt Texcr BHCTYWIeHHA
A. ©. Nodde 29 asrycra 1960 r. ma xoHdepennmum mno Qusmre
TOJXYNPOBONHUKOB B UeXOclIOBAKAM.
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KyI0 MePCIeKTHBY [Jisi IICCIAeTOBAHHII ¥ BIIepBHe NPHBENO
K KONMYECTBEHNIOMY COTJACHI0 DKcOepumenta ¢ teopmeir. Ho
ObL10 Ob1 TpeyBeNHYCHNEM CYUTATh, YTO MB OBIAJexu HU3N-
Kolt BCeX TMOJIYNPOBOMHHKOB C Y/EJNbHEIMH CONPOTHBIEHUAMH
or 10* mo 107'° Om-cm, mogsummoctamm or 102 g0
10¢ ¢cm?/B.c, mpu remmeparypax Bmuore jo 4000° um masme-
aun go 10% atm. Mol enfe fmamexkd oT BCeCTOPOHHErO IO3HA-
HUS CBOMCTB [adie TBEPMHX, a TeM 0ojiee UIKUX M Ta30-
00pasHBIX MOJYIPOBOTHIKOB,

OGnacTy HMCHONB30BAHAA IONYIPOBOTHHKOB HEIPEPHIBHO
pacumpAIOTCA; HACTYHOAIoliee [ecATINEeTHe BBIBHTAET, BH-
VMO, 33JaYd JHEPreTHYeCKOTo XapaKTepa ¢ HOPUMeHeHHEM
HOBEIX MAaTepuajioB M W3yYeHHeM MX HOBHIX CBOMCTB. B Ka-
YecTBe IpUMepa IOCTAPAChH HA3BaTh 3a7aYy, BHITEKAIOLIHe
13 npobIEeME TePMOIeKTPIIeCTBA.

ITpeskne Bcero, B NPOTHBOIONOMKHOCTH IPOCTHIM MOHO-
KpUCTAIIAM PAJMOTEXHUKHA B ODIACTH TepMO3TNEKTPHYECTBA
HCCIHETYIOTCS CIOMHBIE COEMHEHUA, H, Clef0BAaTelbHO, BO3-
HUKaeT OpobieMa B3aUMOCBA3M (H3NYeCKAX CBOHWCTB ¢ KpH-
CTAMIOXUMUTECKON cTpyKTypoit. MHBIME cioBamu, ¢H3nKa
DOINYOPOBONHUKOB cOmmsxaerca 3fgece ¢ xummeit. lIpemcront
BBISICHUTD, HAa KAKOW XMMUYECKON OCHOBe BO3HHKAIOT CJOMK-
HBIC CTPYKRTYPHEL 30H, 4eM onpefeisAnTcs Gonpllve 3HAYEHAA
3D eKTHBHUBIX MACC, KOTOPHE HY3KHBI JIJISA XOPOILIUX T€PMOdIe-
Mmenros. Jlanee, m3yuenye TEPMOINIEMENTOB HPAUBOUT HAC K He-
00XoMUMOCTH IPUMEHeHusaA BHCOKuUX Ttemmeparyp. leficrsm-
tTensHo, mepexon or 600 k 120 K mpm Tex e 3nadeHMAX

Z=1.103—-2.10"3 % woguuMaeT mx Kug or 6—10 mo 15—

24 %, a B mepcuexTEBe mpu TeMmepaTypax mopsaxa 2000°C
HaMeuaeTcs 3aMaHYMBag BelmumHa Kujx— mopanka 50 %.

ITpun BEICOKMX TeMmepaTypax usobuaume (HOHOHOB Hepe-
KpBIBaeT BINAHNE OTAENbHBIX fepeKTOB CTPYKTYpHL. MM
€BOGONHBIX TPOGEToB KaK HIEKTPOHOB, TaK # (POHOHOB CHA-
JKAIOTCA [0 TAKUX TPEMIeN0B, KOTMa IpefcTaBlenyue 00 aTux
oapaMeTpax TepAeT QU3WIECKHUHE CMBICHT, TePHONATHOCTh KpH-
CTAIA OTCTyHAeT HA 3afHUIA IUIAH W 1O CBOMM CBoHMCTBAM
oH npubIKAETCA K CBOMCTBAM JRUMKOCTH. A CKONBKO HOBOTO
TaAT B cefe caMu JRUAKHE MONYIPOBONHUKH, H3ydeHHe KOTO-
PHIX TOPMO3IIOCH HPEIPaccyaKoM O HEBO3MOMKHOCTH HX Cy-
MEeCTBOBAHUSA, WOCKOIBKY BCA TeOpuA MMOJYIPOBONHHUKOB
HCXONUT W3 Mepmofmdeckoro moaa! Mbl ckionHBI, HampuMep,
OUNaTh, 94TO MIVMHE Tpoferos B KUAKOCTH OYAYr Gauskm
K aTOMHEIM, B TO BpeMf KaK ONOBIT HOPHABOZUT K GOXbHIAM
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HMOJBILKLOCTHAM, & CICAOBATONLIIO, I juiAnaM mpoleros.
Moskro Gmno On1 TakKe ORUIATH MAJEHUS DIEKTPOIPOBOJ-
HOCTH TIOCHe TLIABJEHNsA, TOIa KAK OHA ITOBHIIIAETCH.

JKCIOHEeNI[HANBHBI POCT KOHIIEHTPALHUU CBOGOTHEIX 32-
PANOB B JKUJKHX OONYIPOBOJHUKAX, POCT KOHIEHTPAIUN
C OTKIOHEHHEM OT CTEXHMOMETPHYECKOIO COCTaBa — BCE BTO
HAMOMUHAET 30HBI TBEPHBIX IOIYHPOBONHUKOB,

Merannsr m cpaasel, KOTOpBle, Ka3alOCh Obl, TOTePANH
¢BOe 3HAUCHHE Jiisi TEPMODIEMEnTOR, TPH HUSKNX TeMepary-
pax BHOBDL HPHUBJIEKAWT RUNMATIIE,

Haxomen, BbiBuraercs upoGiema r1a3000pasHbIX, a-
CTUYHO MOHWBOBAHHBIX HOAYIPOBOTHUKOB, OTIMIAIOIINXCA OT
TBEPABIX JUIIH OTCYTCTBUEM PACHICIIEHNs BalleHTHON 30HEI,

C mepexomoM K BHICOKHM TeMIepaTypaM Bce OOJbIIee
SHaUYeHWe HpHoGpeTaloT mpomeccsl mU@GEPY3ME # Xapaxrep
upumeceil. Ilpuxogurca TaKKe TIATENLHO M3yYaTh BIUAHEE
yupyroil u nnacruveckoir medopManmy, TePMIYECKHe HATPA-
AREHUA ¥ TEHJIOBOC PACIIMpEnye MaTepHaloB.

Cremymoinas npodireMa, KOTopas BOBHWKAET IIPU U3Y4YEHUU
TEePMO3JIEMEHTOB, — 3TO TpAHUNA [BYX NOJYIPOBOJIHHKOB,
Ona ropasgo MmoroofpasHee, dYeM YACTHHRIA ciaydaii p—n
OepeXoA0B BHYTPH MOHOKPHCTANNA, 0 00€ CTOpOHBI KOTOPHIX
UMeeTcA OAMHAKOBasg McXxofguas cpefia, Ha rpamume mim Ha
Pe3KOM TpajimeHTe (PU3NYECKUX CBONCTB BO3HHKAIOT CIOKHBIC
VCIOBHs B3aMMOJEACTBUA NBYX TEJN, OTIUIAIOMUXCA 10 KOH-
TAKTHRM OOTeHI[EANaM, [0 INUPUHE W CTPYKTYpe 30H, 0O
THIY IPOBOMMMOCTH. IROHTAKTHBEIE MOTEHIMANL IIONYIIPOBOJ-
HUKOB B OTJIHYHMe OT METAJJIOB 33aBUCAT OT CMENCHUA XUMHU-
9ecKOr0 NOTeHIMAaNa Opu BBefeHMM upumeceit. Ot KoMMyTa-
IUN Ha TDaHdNe ABYX BeTBeil TepMmodaeMeHTa TpeGyerTcsa mOi-
HOE OTCYTCTBHE CONPOTHBIEHIIA [JIA HOCHTelel ToKa I
B TO Ke BpeMA BO3MO;KHO BBICOKHUIT 3amper muddysmu.

ITepBocTenmennoe 3mauenme QIS TEPMOMNIEMENTOB MMeEeT
TEIUIONPOBOHOCTs. Befb TepMOdIeMeLT — 3T0 B OCHOBHOM
npubop, rme 80% Temma mepexoauT OT TOPAUEr0 Kpad K XO-
JOTHOMY M TONHKO OCTATOK B TeHepaTopaX NpeBpaIlaeTCs
B 9JCKTPHYECKYI0 DHEDPIUIO, 2 B XONONMIbHUKAX TEPEeHOCHTCS
0T XOJIOTTHOTO KpasA K ropsadeMy.

ITpmerynas e ® jeTanbploMy H3YYEHHIO MpoOIeMBl Tell-
JONPOBOJHOCTH, MBI HPE/Kjle BCETO CTAIKUBACMCH ¢ BOIPOCOM
0 muanHe cBOGOHHOTO 1Ipobera OHONOB, a Olla 3aBUCHT OT CTe-
eHN AHTapMORWYHOCTH TOILIOBRIX KoJeGaHHH, oT yCIOBHH
mepebpoca MeMny aKyCTHIeCKOW M ONTHYeCKod WX BeTBAMH
I OT HAPYIIEHAA NEePUONUYHOCTH pPEIIeTHH.
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Ha uepsniii s3rman dopmyna Hebas un ITaiteprca BecnMa
opocra: HapAxy ¢ JUIMHOA mpofera, oma BKI0YAeT JIMIIL
TEINIOEMKOCTH W CKOPOCTEH 3ByKa. OfiHaKo pews HeT O rpyi-
MOBON cKOopocTu (POHOHOB, & HE 0 (PA3OBOH CKOPOCTH YIBTpa-
3BYKa, KOTOpas CpPaBHUTEINLHO Ierko wuaMepserca. Jrobn
OIpEJeNINTL TPYHNNOBYI0 CKOPOCTh, IPUXONUTCA H3MEPATH
CHOeKTPHI TEINIOBBEIX KONeOaHUIl M 3aBUCHMOCTH MX JaCTOTH
OT KBasUUMIOyansca. JI0 TOCTETHEro BpeMeHH BT JAHHBIE
MOKHO OBLIO TOXYYUTH JUINH IIyTeM BLIYHCIEHHS, UPHIEM,
KaK OKa3aioch, OHA OBLIWM COBEPUIEHHO HE BEPHEL. TOIBKO
HEJABHO C IOMOIILI0 HEHTPOHHOIO aHANIM3A YAAJIOCH HOXY-
9UTH STH [aHHBIe A TepManusa W Kpemumsa. Pacxommenue
cpemueit TpymmoBoii co cpefuein ¢aszoBoil cKopocThio ¢owmo-
HOB MONYIHJIOCH NPAMEPHO MATUKPATHLIM. I105TOMY HOHNBITKE
OpeficKas’saTh BEJIMINHY TEINIOMPOBOTHOCTH OBLIM 00pedYeHE
HA HEYMagy.

OnHoBpeMenno mpu 0TGOPE TEPMONIEKTPUIECKIX MaTepHa-
0B HEOGXOMMMO OBLIO ONEHHTH WX TEILIOMPOBOJIIOCT W €6
3aBICHMOCTL OT BUCIIHHX IIapaMeTpoB, aTOMHOTO Beca, CTe-
OEeHN HOHHOCTM XUMHAYECKUX CBs3ell, TeINIOBOTO paCIlMpeHNA
u T. 0. Basknoe sHauemme MMeeT COOTHOIICHHE TENIOIPOBOI-
HOCTM ¥ MONBIKHOCTH B TBEDABIX CHIABAX, BOIIEIINX
B NPaKTHKY TEPMOZJIEMEHTOB. BOSHUK BOIPOC 0 3aBHCUMOCTH
5PpPeKTUBHON MacChl OT TeMHEPAaTypPHl W APYrHX (haKTOpOB.

Haxomen, cmipHO YCIOKHWICA BOOPOC O HepeHOCHMO
3apAjlaMH TenJTONpOBOAIOCTH, B KOTOPOH, IMOMUMO yCTOBHSA,
BHITeKaliero ms sakona Bupemana—®panna, mrpaer pois
nupysusa map, a TaKike o INepernoce Temma goromaMu M-
(Jparpacnoro usmyuenuns.

{1 masBaji TONBKO IECKONBKO (JUBMYECKHX OpobiaeM, CBA-
3aHNEIX ¢ TepMovieKTpudecrBoM. Ho Besb, oMuMo Tepmodre-
MEHTOB, MOTYT BOSHHUKHYTH H JIpyrHe OPHEMEHEHHA MMONyIIpo-
BOJ{HUKOB,

Ceoeo6pasime MeXaHHIECKUX CBOUCTB NMONYIPOBONHHKOB M
ARJIemMi 1a TX TpAmunax TIPHBE/ET, HO-BUANMOMY, K BaK-
LM TeXHIUCCKUM BEIXOJaM. BMecTe ¢ TeM TpoABATCH elie
me U3YYeHRbIE CTOPOHBI R 1ONVIPOBOJHAKAX, a WATEpec MC-
cuefoparejeil HpPURAEKYT 3a0polIeHHbIC loKA MaTepuasl.

Cpefin Mpyrmx BOUPOCOB HAZ0BY KOMIEKTVBHBLE 11 POIIECCHI
B CETHETOXIEKTpPUKAx M (eppurax. B cBaAs®m ¢ sTUM Xodercs
BCIOOMHATL MoMxX moKoiimeIx fapyseit — M. B. Kypuarosa u
IT. TI. Kofexo, KOTOpHIe BHIACHWIN (PU3HIECKYI0 NPHPOIY
CETHOTORNEKTPHIECTBA. OeCh BOBHUKAIOT HOBBIE BO3MOK-
FOCTH KOHIGHTDAIUY DITeKTPOMArHUTHOH dHeprim,
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HemanoBaskmoe smadenue mpruoOpeTaroT U BKCHTOHEI, BBe-
NIEHOBE B HAYKY elfe ONHUM MOMM IOKONHBIM JIpYyToM —
S1. . @penkenem.

He commesamwch, 4T0 pgansmeiiliiee PasBHTHe ITHX BOIPO-
COB PACHIMPHT W YTIyOUT HAllle MOHMMAHUE HOJYIPOBOTHH-
roB. Ilepseie 30 Jer mx mcTopum mamu yxe GoraThle IIIONEL
Papmorexnuka u M3MepuTeIbHASA TEXHUKA JOCTUINH B BEIHY-
cKaeMplX Tpmbopax mHeORIBANOH TOHKOCTM M MHOTOOOpPasHd.
Co3sfanbl OCHOBEL @BTOMATHKY W TeIeyIPAaBICHHA, BHIIPIMIE-
aus TOKoB B oTosmeMenToB. Bece aTo OBHIO cBA3aHO ¢ HC-
IONL30BAHUEM p—R HEPCXOIoB. A Tanee Y/Re OTKPHITH IYTH
B3aMMHIBIX DpeBpalleHuit rellioBoil, SIeKTpUYECKO, YIPYroi,
marauTuoit OHepru#i. OcymecTBiAeTcA Me4YTa OBIACHHUS
sHeprueit ComHna. JTo pe3yABTATHL [PY/KHOM, HACTOWYUBOM
paboTsl, B KOTOpoil mpumunMmaror yiactrme yiemple kax CIIA,
Anrmwu, @Opasnm, DOPT, rak m CCCP, Yexocnosarum,
Monsmm u KRuraitekoit Haponmoit Peciy6aukm.

Hamm rondepennuu Kaskiaele JBa Iofa MOABOAAT HUTOTH
TOMY, TTO C/leIaHO 34 BTO BpeMs, W OOBENHAIT yCUIus Pu-
3nkoB, Ho Bce, uTo MBI cfenaii, — TOJBKO I1a9alio JIMHIOTO
oyTH.

IMOJIYIIPOBOTHN KN
N TEXHUYECKUU MTPOTPECC*

PassuTue Texnmku BHIBMTaeT BCe HOBHle 3a7agud, A
pellleHNs1 KOTOPHIX TpeGyloTcs HoBHe marepHamsl. Tak, pas-
BHTHE ABHAIHMH MpPUBENO K pa3paloTke IErKUX CHIABOB, ITPO-
rpecc paKeTOCTPOEHHA — K CO3/TAHUI0 TYTOWNABKUX W OrHe-
CTOWKNX MaTepuajoB u T. IL

Hame BpeMs OTMeYeHO ILIACTMACCAMH W IIONYIPOBOTHI-
KaMH, KOTOpHE HOJHANM HOBBIe IJTACTBI TEeXHUIECKOH 11e-
JTAHEL.

o HenaBmero BpeMeny JIIeKTPOTEXHUKA 3HAJNA Mens o
H30JATOPH,  MAIIMHOCTPOEHHE — jKENe30,  pajiMoTeXHUKA
cTpOMIIach Ha BaKyyMHBIX Jamuax. Bcero 30 mer nmasanm ma
TeXHUYeCKOM TODH30HTE NOABUJNCEH MONIYIPOBOZHUKHA -— CHA-
4ajia KaK BHIIDAMHUTEIN EPEMEHHOTO TOKA M (OTO3TEeMEHTEL
C Tex mop OHM MUpPOKO{l BOTHOIM BTOPININCH B paTHOTEXHUKY,
aBTOMATUKY M CHTHANUBAINMUIO, M3MEPUTETBHYI0 TEXHUKY.

* Cratesn omyOaukxoBaHa B jkypuaxe: Becta. AH CCCP, 1960, N\: 11,
¢. 25—27. Jro — mepBas mocMepTHAm NyGmmeamus A. @. Wodde.
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