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Ipeonosxenvl KoHcmpyKmusHvie peuenus,
no36osI0UUE UCKAIOUUMD Haubolee Ge-
posammuvle mexanudmv. omkazos bUC, a
maxxe memoo ux paouauuoHHO-mepMmu-
yecKou omopPaKosKu.

CospemMennbie unTerpaabhble Mukpocxembl (MC)
HAXOMIT Bce 6oJiee MMMPOKOE TTPUMEHEHNE B PATHOIJIEK-
TPOHHOM armapaType, paboTalonieil B yCJIOBUSIX BO3/Iel-
CTBUSI TTPOHUKAIOIIEH PAMAIN Pa3IMIHOro ypoBHs [1]:

— TIpU SIIEPHOM B3PbIBE — IMOTOK HEHTPOHOB 0
101> ¢cM™2 ¥ raMMa-KBaHTOB C SKCIIO3ULUOHHON 10301
110 106 pag mpu MomrrocTH 10361 0 1013 P /¢;

— BOJIN3M SIIEPHBIX PEAKTOPOB — IMOTOK HEHTPOHOB
1012—10" cMm 2 u go3e ramma-xBanToB 10 107 P /c;

— TIPU MIPOXO’K/IEHUH €CTECTBEHHBIX M NCKYCCTBEH-
HBIX PaUAIlOHHBIX TOSCOB 3E€MJIM B T€UEHNE TISITH
JieT (GYHKIIMOHUPOBAHUS KOCMUYECKOTO ammapaTa Ha
reocTalMoHapHON CUHXPOHHOI op6uTe — 00MIas 103a
(0,5—2)10° pag (5KBUBaNEHTHO UHTEIPAJIbLHOMY TI0TO-
Ky 271eKTpoHoB 5-10% cM~2 ¢ sneprueii 1MaB).

Broicokast crouMocTb 1oJ0OHBIX 06 BEKTOB 00y CJIaB-
JIMBaeT 0cob0 KecTKue TpeGoBaHus K 6e30TKAa3HOCTH
3JIeMeHTHOI 6a3bl POA 1, B TIEPBYIO OUepeib, K MUKPO-
cXeMaM PA3JUYHOrO (PYHKITMOHATHHOTO HA3HAUEHS.
[ToaTtomy 3aj1aua rapaHTHPOBAHHOTO 00eCIIeueHus pa-
JaronHoi croiitkoctn IC 1 anmapaTypbl Ha UX OCHO-
B€ SIBJISIETCST MCKJIIOUUTEIBHO AKTYaJIbHOM.

W3 [1, 2] BugHO, uTO majaeko He Bce Tuibl 1C obec-
MeYnBaioT PaGOTOCIIOCOGHOCTD aIapaTypbl B YKa3aH-
HbBIX BbIIIe yeaosusax. Tak, MOII VIC, o6aanast croiikoc-
ThIO K MOTOKY HeliTpoHoB He ciaGee 5-10' cvM™2, ouenb
YYBCTBUTEIBHBI K OOIIel 103€ MOHU3UPYIOIETO M3JIy-
YeHUsI U JIUIIb oTaeabHble Tuiiel IC coxpanstior pabo-
Tocnoco6rocThb pu yposae 109 pax [3].

HawuboJtee mepCrneKTHBHBIMI ¢ TOYKN 3PEHUST PaIn-
alMoHHOM croiikocTn siBstiores VIC, peannsoBaHHbIe
o 6utnoJisipHoit rexnosioruu. Corgacuo [1, 2], 9CJI,
TTJI, TTJILI u nekotopsie Tumbl M2JI-cXeM COXpaHsIOT
paboToCIOCOGHOCTD TPU BO3/IEUCTBUM TTOTOKOB HEWT-
ponos 10 10" em 2 u o6mieit 1o3b1 10 108 pax. Boaee
TOTO, OT/AEJbHbIe TUTIbI TakuX M C, B epByio ouepesnb
TTJILL, criocoGHbI BbIIEP:KATh BO3EHCTBIE TIOTOKA Heli-
Tponos 10 101 cMm™2 u o6mieit 103bI HOHU3UPYIOLIETO
usnyuenus 1o 107 pas.

Takum o6pazom, B HacTostiiee BpeMsi IC Ha ocHOBe
TTJIII nanbostee IepCIeKTUBHDBI /11T peanm3ary POA,
paboraiolieii B yCJOBUSAX BBICOKOTO YPOBHS MTPOHUKA-
IOTIel PaUaIlii, MOCKOJIBbKY OOECTIeYNBAIOT JOCTATOY-

HO BBICOKOE OBICTPOIENCTBUE NTPU CPABHUTEIbHO HU3-
KOM 3HAaYeHUH MOTPe6IsIeMOi MOIITHOCTH, MOTYT pabo-
TaTh HA 3HAYUTEJIbHYIO EMKOCTHYIO HATPY3KY U JIJINH-
HbIe JITHUW CBSI3U.

PaccmarpuBast aTarbl COBEPIIEHCTBOBAHIS KOHCTPYK-
un 1 texnoJsiornn usrorosaenns M1C TTJIII, mosxHO
OOHAPY>KUTH CYITIECTBEHHDIE KOJICOAHNS UX PAIUAIOH-
wo#t crorikoctu. Tak, TTJII MC manoit u cpemneti cre-
MIeHU UHTETPAIINH C U30JIIIENl KOMITOHEHTOB p — n-TIe-
PEXO/IOM XapaKTepU3YIOTCST IOCTaTOYHO BBICOKOH pa-
IUAMOHHON CTOMKOCTBIO K OOIIEl 103€, OHAKO UMEIOT
HEI0CTaTOYHOE OBICTPOJIEHCTBHE, CTORKOCTD K TIOTOKY
HEHTPOHOB ¥ UMITYJIbCHOMY MOHU3UPYIOIIEMY H3JTyue-
Huio. B cBs13m ¢ 3TMM GbLTa IpUMeHeHa U3oTJIaHaAPHAS
(oKnCcHasT) N30JATNSA KOMITIOHEHTOB.

Heo6x0mmumMo OTMETHTD, YTO C POCTOM CTETIEHN WH-
terpaniun BYIC u CBUC, xapakrepusyiolyecs CIox-
HBIM ¥ MHOTOOOPA3HBIM XapaKTEePOM BHYTPUCXEMHBIX
CBsi3ell, MOTYT ObITh PEeaTM30BaHbI JIUTIb HA OCHOBE M30-
JINPYEMBIX OKHCJIOM KOMITIOHEHTOB. [locieaane mMeioT
MIPE/IeJIbHO MaJible Pa3Mepbl U 06 bEMbI AKTHBHBIX H TIAC-
CUBHBIX 06JIacTeil ¥ paboTaiOT B 3JIEKTPUIECKUX PEXKU-
MaX, 6JIU3KHX K TPeIETbHO BO3MOKHBIM JIJIST UCTIOJB3Y-
€MbIX MaTepuasoB. B pe3ysbraTe aTOro Bo3HUKAOT (hu-
3UYECKHe OTPAHUYEHNsT, CHUKAIOIINE PAAHAITHOHHYTO
croiikoctb BUUC u CBUC 1o cpaBHeHmIo co cxeMaMu
MaJIoii M cpejiHeil cTerieHn naTerpanuu [4, 5].

MEXAHHU3MbI BOSBHUKHOBEHUA OTKA30B
B TTJIII 1C 11O BO3AENCTBHUEM
VNOHU3UPYIONIUX U3JTYYEHUA

¥:ke nepsoie ucnbrranusg TTJIT C ¢ nzonnanap-
HOW MEXKOMIIOHEHTHOU M30JISAIIel TOKa3aa pe3koe
YXy/IIIeHIe UX PaUaIliOHHO CTOHKOCTH K 001I1eil 103e
MOHU3UPYIOIero uaayuenus [3, 6]. AHaaus moxkasal,
YTO MPUYMHON OTKA30B SIBJISIOTCS KAaHAJBI yTEUKH, BO3-
HUKAoIe Mex/1y akTuBHbIME asieMeHTamu C. [lpn
3TOM BeJIMYWHA TOKOB YTEYKU JIOCTUTAET MAaKCUMyMa
npu goze (1—5)-10° pag (Si) u uMeer TeHAEHIHIO
COXPAHSATDHCS, MO0 CHUKAETCS TIPU YBEJTHUEHUH 03B
10 109 pazx (Si) u Gonee.

Uccnenosamucs TTJII NC cepun 1533, BUC 6b1-
CTPOJIEHCTBYIONIETO PAMAIIMHHO CTOWKOTO 8-pa3ps-
noro ymuoxkurenass 583BM11 u BUC koutpoiepa
npeaBapuTebHOM 06paboTku nHpopmarmn S83BI'1.
AHAJIN3 CTATUCTUIECKOTO MATEPHAJIA TI0 OTKA3aM TOCJIe
MOHW3UPYIONINX M3JIy9eHUN Ha MePBBIX aTarax mpons3-
BojicTBa 3TX M C BBISBUI OCHOBHBIE BHUBI OTKA30B:
YBeJIMYEHVE 3HAYEHNIT BXO/THBIX TOKOB BHICOKOTO YPOBHS
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I ih) 110 oT/1es1bHBIM BhiBojlaM BUC, yBesmyenne Toka
norpebaenus ([ CC), yBeJn4YeHue YPOBHS BBIXOJIHOTO
HanpsiKeHus jgorndeckoro uyas (U, 0 1) 10 OT/IeTbHBIM
BbiBolaM BUIC, ymMenblienue ypoBHs BbIXOJHOIO Ha-
npsKeHus Jorndeckoii eauauupr (U o h) T10 OT/IEJIbHBIM
BbiBostaM BUIC.

YcrpaHenne KaHAIOB yTEYKH, BO3HUKAIONMX BO BXO/I-
HbeIX Kackagax TTJIII BUC npu ux o6y4eHnn B ak-
THBHOM peKMMe PabOTbhI, 06ECTIEUNBAETCS TEXHUIECKUM
peleHreM, cXeMa KOToporo Iokasata Ha puc. 1 (a. c.
1589957 u 1554688 CCCP).
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Puc. 1. Dnextpuueckas

cxema (@), 9CKU3 KOHCTPYK-
uun (6) u tomosnoruu (8)
TTJII BxoaHOTO 3/1EMEHTA
C TIOBBINIIEHHOH YCTONYNBO-
CTHI0O K HMOHU3UPYIOIIUM
BO3/IEHCTBUAM

Imurrep BxoHoro Tpansuctopa TTJIII BYC Boi-
moJiHeH B (popMe KoJIbIla, Tpu4YeM 1-00J1aCTh SMUTTEPA
OKPY’KaeT KOJLIEKTOPHYTO 001aCTh BXOHOTO TPAH3UC-
Topa, a 6a3a 3TOro TPAH3UCTOPA TaKKe BBITIOJHEHA B
¢opMe KoJTbITa, PaCTIONOKEHHOTO MEXK/TY SMUTTEPHON 1
KOJIJIEKTOPHOHN 06JIACTSIMU CKPBITBIX 72-CJIOEB TIO/T OKHC-
JIOM 00.JTaCTH M30JISAINH. TaKkoe OpUTHHATIBHOE peleHune
UCKJTIOYAET yCJIOBUS 06pa30BaHusl MApa3uTHOTO TPaH-
auctopa (SMUTTEPOM CITYKUT 06J1aCTh CKPBITOTO 72-CJIOST,
6a30i1 — TOJJIOXKKA, a KOJLJIEKTOPOM — CKPBITHIN CJIOH
Apyrux snemMentos BUC, B ToM umc/ie pesucTopos).
[Ipemyoskernas KoJbIleBast KOHCTPYKIIUST BXOJTHOTO TPaH-
sucropa bMC o6ecrieqnBaeT HOTOJHUTENbHBIN MOJIO-
SKUTETbHBIN 3(h(eKT — 00bEMHYIO PEJII3aINIo PesIic-
TOpAa, TEJIO KOTOPOTO BKJIIOYEHO MEXIAY 6a30# U 9MUT-
tepoM. IIpu BXo/ie TpaH3UCTOPA B PEKUM JIABUHHOTO
npo6ost najieHne HalpsiKeHus: Ha HeM 00ecTieunBaeT
OTIIMPaHNE BXOAHOTO TPAHZUCTOPA U yMeHbIneHne (or-
paHIYeHne) PaccenBaeMol Ha HeM MONIHOCTH, YTO YMEHb-

maeT BeposaTHOCTh oTkaza BYIC mpu paspszge cratu-
YeCKOTO HJIEKTPUYECTBA.

B mponiecce nsrotosnenns VIC 3HaueHns nx saexT-
PUYECKUX W KOHCTPYKTHBHO-TEXHOJIOTHYECKIX TTapaMeT-
POB MMEIOT HEKOTOPBIE OTKJIOHEHNUS OT CPEAHUX 3HAYE-
HUI. DTH OTKJIOHEHVS OIPEIEITIOTCS KOJIeOAHUSIMHU TOJ-
MIAHBI CJIOEB U TJTyOMHBI 3aJIETAHUS TIEPEXO/IOB, CTETIEHN
JIETUPOBaHUS 1 TTpoduieil pactpeie/ieHus mpuMecei,
M3MEHEeHNEeM TOYHOCTU COBMEIEHUS TOMOJOTHYeCKIX
PHCYHKOB Pa3JIMYHbIX CTPYKTYPHBIX 06JIaCTel, a TaKxKe
JIOKQJTbHBIMY KPUCTAJIOTpA]IIecKUMH 1 TPUMECHBIMU
nedberTami.

[TpenenbHO MOMyCTUMBIE, C TOUYKY 3peHMs obectieye-
HUSI PAIUAIIMOHHON CTOMKOCTH, 3HAUEHUS Pa36pOCOB
KOHTPOJINPYEMBIX TAPAMETPOB OOBIYHO PErTaMEHTHPY-
I0TCSI COOTBETCTBYIOIUMY TEXHUIECKUMU TPEOGOBAHMSI-
MH U KOHTPOJUPYIOTCS B Xoze usrotoBienust VC.
OIHAKO B CUJTY TPYIIIOBBIX METOIOB M3TOTOBJIEHUS U
BBIGOPOYHBIX METOZOB KOHTPOJSI BO3MOKHO TIOCTYII-
JIEHWE TTOTPEOUTENTI0 eIMHIYHBIX 06pasios UC, y ko-
TOPBIX 3HAYEHNS 2JIEKTPUUECKIX TTAPAMETPOB U AJIEKT-
pPOPUBNIECKUX XAPAKTEPUCTHK 06JACTEN OTIAETbHBIX
KoMTIoHeHTOB M1 C MOTYT BBIXO/IUTH 32 YCTAHOBJICHHDIE
npenesbl. CyliecTBYIOINE METO/IbI M3TOTOBJEHUS U
KOHTPOJIS C BBICOKOIT BEPOSITHOCTBIO 06€CTIEUNBAIOT, HO
He TAPaHTHPYIOT OTOPAKOBKY TIOTEHIINATBHO HEHAIEK-
HBIX B YCJIOBUSX MOHU3UPYIONIUX BO3EHCTBUI MUKPO-
cxeM. KosmuecTBO TakKnX MOTEHITHATBHO PAIHAIINOHHO
Hectoliikux VIC B TIOCTaB/IIEMBIX TTAPTHIAX MOMKET CY-
IIECTBEHHO KoslebaThes. Pacyer BepOSITHOCTH OTKA30B
HEBO3MOXKEH TI0 HECKOJIbKUM MTPUYMHAM: MHOT00Opa3ue
(aKTOpOB, BIMSIONNX HA BOSHUKHOBEHNE OTKA30B, CJIOK-
HOCTD y4eTa 3aBHCHUMOCTHU OTKA30B OT KaXX10T0 n3 dak-
TOPOB, OTCYTCTBUE JOCTATOYHO aJ€KBATHBIX (PU3UKO-
MaTeMaTHYeCKuX Mojeseil MexaHn3MoB oTkazoB MC
BCJIEZICTBHE MOHM3UPYIONINX BOo3/elcTBIi. V3BecTHBIE
KOHCTPYKTHBHO-TEXHOJIOTHYECKUE 1 CXEMOTEXHITYECKIE
MeTO/IbI MOBBIITEHIS PAJANAIIMOHHOI cTolKoCTH [4] mo-
3BOJISTIOT TAPAHTUPOBATh PAabOTOCTIOCOOHOCTD GA30BBIX
anemMenToB VIC, HO He neKmovaior (XOTS 1 yMEHbINAIOT)
BEPOSITHOCTD TIOSIBJIEHUST Y TIOTPEGUTEIST OT/IETBHBIX 06~
pastos VC ¢ darykryariieil mapaMeTpoB 3a CUET TOHU-
JKEHHOU paZIMaliiOHHON CTOWKOCTH.

EcrectBenno, uto pazpa6orka ahhHeKTUBHOTO MeTO-
Ja ot6paxkoBku VIC ¢ TOHMKEHHON paIMalimoHHON CTOM-
KOCTBIO IO OTTPY3KH TIOTPEOUTEJSIM SIBJISIETCS aKTY-
JILHON TTPOGJIEMOIA.

B pesysbrare ananmsa oropakoanubix TTJIIT NC
6bLIN YCTAHOBJIEHBI MEXAHU3MbI OTKA30B [TPU PAIUAIIH-
OHHBIX MOBPEXKAEHUSIX 061aCTell, KOTOPbIE MOXKHO pas-
JIEJTUTH HA JIBE€ OCHOBHBIE TPYIITIDI:

— JTOKQJIbHBIE PA3PBIBBI P -CI0ST OXPAHHOTO KOJTb-
11a, BBOJMMOTO I10 Tlepudepun KaskI0ro aKTHBHOTO W
naccusnoro ajaementa C (puc. 2, a);

— JIOKaJIbHOE CMbIKaHue nt-o6mactu sMuTTepa oT-
JIeTbHBIX TpaH3ucTopoB IoTTKY ¢ 061aCThIO N30UPY-
IOIETO /INAJIEKTPUKA N30IIAHAPHO# n30/stimn (JIOKaIb-
HOE BBIPOXK/IEHNE KOHCTPYKTUBHOTO PEIeHUsT H30JIsI-
1 thna «V3ommanap-1» B usomsammio Tamna «M3oria-
Hap-2», U3BECTHYIO TaKKe 1O/l Ha3BaHWEM KOHCTPYK-
uu ¢ "pucreHodHbM smMuttepoM”) (puc. 2, 6).

JledeKTbI IepBOIT TPYTIITHI SBJISTIOTCST TIPUYUHOM TTapa-
Mmerpudecknx otkazoB TTJII BUC, uto o6ycioBieHo
BO3HUKHOBEHUEM B TIpoliecce 06TyueHnsI KaHAJIOB yTe-
YeK MEeX/y CKPBITBIMHU cjJossMu KommoHeHToB BUIC,
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Puc. 2. Bugp! nedextos, npuBozsaumx k orkazam TTJIIT 1C:
@ — pa3pbIB OXPaHHOro p*-Kosbla; 6 — CMbIKaHie 06/1acTi
OMUTTEPaA € U30JIMPYIOINM OKHUCJIOM

PACIHOIOKEHHBIX B HETIOCPECTBEHHO GJIM30CTH OT pas-
pbIBa B OXPAaHHOM cJjoe. ITH e [edeKTbl B psje
CJIydaeB MPUBOJAAT K (DYHKIIMOHATBHBIM (Kak IPaBuIo,
KaTacTpO(UUYECKIM) OTKA3aM.

[leexTbl BTOPOIT TPYTIIBI SBJISTIOTCS TPUINHON (DyH-
kiroHaJbpHbIX 0TKa3oB TTJIII BUC u3-3a o6pa3oBa-

HISI BEPTUKAJIBHOTO KAHATA YTEUKH MEK/IY SMUTTEPOM
u KojutekTopoM tpansucropa Ilortku. B oTaenbHbix
CJIy4asiX, €CJIM TIOBPE3K/IEHHbBIE AJIEMEHTBI 33/[eHCTBOBA-
HbI B niepudepriiHbIx yactsax kpucramia (coraacyro-
I1e KacKa/ibl, YCUJIUTEN YPOBHEH U T. [1.), aTH JedeK-
TBI IPUBOJIST K MAPAMETPHIECKUM OTKA3aM.
YcraHoBiieHre 9TUX MEXAHU3MOB O0TKA3a MO3BOJIN-
JIO TIPEITOKUTD MeTo/T 3(PDEKTUBHON OTIEHKH YCTOIIN-
BoctH VIC k o611eit 103€ HOHN3NPYIONNX N3JTydeHN .

METO/I PAJITAAIIMOHHO-TEPMHUYECKOI1
OTBPAKOBKMU TTJIII BUC

CyITHOCTD pacCMaTPUBAEMOTO METO/IA 3aKTI0YAETCST
B BBE/JIEHUU B TEXHOJIOTMYECKUN TPOIECC U3TOTOBJIE-
aus TTJIT BUC gomosHuTebHBIX OMlepanuii paamna-
MOHHO-TepMudecKoil ot6pakoBkn (PTO).

Metoa PTO npeamnosaraer npeaBapuTenbHoe 06-
JiydeHue Bcei maptuu co6panubix B Kopmyca C mo-
3011 TaMMa-KBAHTOB UJIM 3JIEKTPOHOB C TOCJIELyIOIIen
nx or6pakoskoit (puc. 3). [lna nosbimrennst apdex-

TEXHUYECKOE 3A/IAHME HA UMC

|

[

XEeMOTEXHUYECKU P T
Cxemo 66 ecKme a3paboTKa Pajarionas
METO/IbI 00eCITeYeH s : MPUHIMITHATBHBIX
AL O pHHIL 06paboTKa
CTOIKOCTH AJIEKTPUYECKUX CXEM
KoHcrpykTrBHBIE ITpoexTupoBanme V3mepeHnue sieKTporia-
METO/IbI 06eCTIeueHHUS :> TOIIOJIOTMH ¥ U3TOTOBJIE- paMeTpoB B HOPMaJib-
CTOHKOCTH Hue (OTOAGIOHOB HbIX YCJIOBUSIX
Texnonornueckue
Wsrorosaenne
METO/IbI 00ECIICUEHUST > OTxur
., IJIACTUH
CTOIKOCTH
JlonosHATEIbHBIE Wsmepenue saeKkTporna- V3mepenue sieKTporia-
KpHUTEPHUH > PaMeTpoB M KOHTPOJIb paMeTpoB B HOPMAaJib-
d
0TOPaKOBKHI (ynknuonnposanus HBIX YCJOBUSX
Co6opxka
DJIEKTPOTOKOBAsI
KPHUCTAJLIOB
TPEHNPOBKA
B KOpITyca
V3mepeHnue sieKTporia- V3mepenue sieKTporia-

paMeTpoB B HOPMaJib-
HBIX YCJIOBUSIX

paMeTpoB IIpU KpailHUX
TeMIepaTypax

Puc. 3. brok-cxema mapmpyTa IpoeKkTupo-
Banus u ugrorossenus TTJIIT BUC na

U

ocHoBe Metoga PTO

OrTrpy3ska
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Puc. 4. 3aBUCHMOCTD TOKA yTEUKU OT YPOBHSI OOIIIEN 03I
JUISL IBYX TPYII 1e(DEeKTOB:
@ — PaspbliB OXPAHHOrO p*-Kosbl@; 6 — CMbIKaHue 06J1aCTH
OMUTTEPaA C U3OJHUPYIOIIUM OKHUCJIOM

THBHOCTH MeTO/Ia 06JIydeHue cJaeyeT MPOBOIUTD J0-
3011, 9KBUBAJICHTHON OKUIA€MOU TOJIHON ITOTJIONIEHHON
J103€ pauallii B PeaJbHBIX YCJIOBUAX MPUMEHEHUS
npoektTupyemMoii POA, HO mpu KOTOPOIi elie He BO3HU-
KaeT 3HAYNTEIbHBIX MOBPEXKIEHUI B 06beMe KPUCTAJI-
Ja. J1s BocCTaHOBJIEHUS TIEPBOHAYATBHBIX 3HAUCHWIH
napamerpoB M C nocsie ux pa3épakoBKHU MPOU3BOIUTCST
BOCCTAHABJIUBAIOIMINI OTXKUT — BBIIEPKKA MPHOOPOB
TIPH TTOBBIIIIEHHON TeMIieparype.

[lna peamuzanuu metoga PTO neo6xoaumo ompesie-
JIUTH ONTUMAJTbHBIE PEKUMBI TTPOBE/ICHUST PATHAITOHHOM
06pabOTKN U TIOCJIEAYIONIIX ONepaIinii BOCCTAHOBJIEHUSI.

Besmuniy rorJonieHHoi J103bl FraMMa-U3TyYeHust TPy
pammanoHHO-TepMudeckoit oropaxoske TTJIII BUC
1esiecoo6pasno BeiGupars B npeesnax (1...3)-108 paz,
T. K. ipu go3ax 6osee 10° pax B momynposoaaukoBoit
CTPYKTYpPE IPOUCXOANT HACBIIEHUE TOBEPXHOCTHBIX
addexToB, 00yCIOBIEHHBIX HOHKU3aIel [3, ¢. 90 —92].
Ha puc. 4 mpencraB/ieHbl SKCIIEPUMEHTATHHbBIC 3aBUCH-
MOCTH TOKOB YTE€UKH [I7Is1 IBYX TPy fedexTos (puc.
2) ot ypoBHs o61meit 10361 nonuszarmu (D), TIOATBEPK-
JIAIOTIe HACBHINIEHIE TOKOB YTEYKU, 06YCJIOBJIECHHDBIX
nonuzaimeii. Ciaemyer 0co60 MOTIEPKHYTD, YTO 06JTY-
yenue TTJIII BUC Heo6X0AUMO BBITIOJHATH B AKTUB-
HOM peskuMe pa6orel BUC, koraa Ha BXOIBI MOJAHBI
M3MEHSIONINECS BO BPEMEHHN YTIPABJISIONTHE BO3IEHCTBYS,
a K BBIXOJaM IOJKJII0YeHA 3JeKTPHUecKast HarpysKa.
TosbKo B aTOM cirydae GyaeT TPOSBJIATHCS MEXAHU3M
oTKa3a yepe3 Jierpagarmio xapakrepuctuk bC. Ecre-
CTBEHHO, 3T0 TpeOyeT pa3pab0OTKU CHEIMATBHBIX CPEICTB
st o6ecnieuenns oneparuu PTO. B gactHOM caryuae
BO3MO>KHO HCIOJIb30BAHNE CTAHAAPTHBIX MCIIBITATE b=
HBIX TIJTAT JIJIST TPOBE/IEHUS 2JIEKTPOTEPMOTPEHUPOBKH.

[Ipu npoBenern PTO Gosbilioe 3HAUEHUE WMEET
BBIOOD MEKOTIEPAITMOHHBIX CPOKOB, T. K. TIOSIBJISIONTAECCS
P PAAUAIOHHON 06pabOTKE YTEUKU MOTYT YMEHb-
1IaTbCd CO BPEMEHEM B CHJIy MEXaHU3Ma BPEMEHHOTO
ormxura. Ha pue. § npeacraBieHa 3aBUCHMOCTD BeJIU-
YMHBI BXOIHOIO TOKa BBICOKOTO YpOBHA I, nedexrt-
ubix TTJIT VUC cepun 1533 OT BpeMeHU, TIPOIIIEIIIETO
nocne o6ydenus. Ilapamerp I, Han6osiee 4yBCTBUTE-
JIeH K BO3/IEHCTBUIO0 NOHU3UPYIOIETO U3JIy4eHUs, TIO-
CKOJIbKY €T0 YNCJICHHOE 3HAYEHHE OTIpeiesIsieTcsl, B Tiep-
BYIO O4epe/ib, COCTOSTHUEM U30JIAINU MEXKIY COCe/IHU-
MU CKDBITBIMI 7' -CTOsIMU 6y(EPHBIX TPAH3NCTOPOB
[ToTTku 6oabmIoN maomaau. Kak BUIHO U3 puc. 5, Ipn
HOPMAJIbHBIX TEMITEPATyPHBIX YCIOBUSX CIIAJ] BEJTUIU-
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Puc. 5. 3aBUCHMOCTD BEJIMYMHBI BXOJHOTO TOKA OT BPEMEHH
TIOCJIE PAJAMAIIOHHON 06PabOTKY /IS ABYX I'PYIII 1e(DEKTOB:
d — Pa3pbIB OXPaHHOTO p+-KOJII)I_['d; 6 — cMbIKaHue 06J1acTi
OMUTTEPaA C U3OJIUPYIOIIUM OKHNCJIOM

HbI 1, 10 yPOBHSA HOPMbI TEXHUYECKHUX YCTOBUIA TPO-
nexXoauT 3a BpeMs ot 2 10 96 u (B 3aBUCMMOCTH OT
ucxoHoi Beamunnbl yredrn). C 1embio apPeKTHBHON
or6pakoBku VIC ¢ HapyTieHNsIMI, TOKA3aHHBIMU HA PHC.
2, oT6paKOBOYHAS HOPMA [IJIST 3TOTO TIapamerpa 6bLia
BbIGpaHa paBHoii 3,0 MKA, TprYeM MaKCUMAJBHO JOTTY-
CTHMOE BPEMS MEXK/IY OTIEPAIUSMU PAIUAITMOHHON OT-
6PaKOBKU 1 MOCJIEYIONUMI U3MEPEHHUSIME 2JIEKTPUYEC-
KUX XapaKTePUCTUK OBLJIO YCTAHOBJIEHO B JAMATIa30HE
ot 15 10 18 4. 3a 310 BpeMs BeJTMUNHA PATUAITHOHHO-
CTUMYJINPOBAHHOTO TOKA YTEUYKN HUKOT/IA HE YMEHbBIIIA-
eTcst 10 ypoBHS 5...10 MKA, uto ob6ecrieunBaeT apdek-
THBHOE BbISIBJIEHNE U 0TOPaKOBKY AedekTHbIXx BUC.

[Ipu BbI6OpPE ONTIMATBHOTO PESKNMA BOCCTAHOBUTE -
HOTO OT’KUTA OTPAaGOTKA PEKUMOB IPOU3BOIUIACH HA
OCHOBAHWY aHAJIN3a XapaKTepa MOBEIEHHS TOKa MOTpe6-
Jennsa I, BBIXOJHOTO TOKa BBICOKOTO ypoBHs [, 1
BBIXOTHOTO HAMTPSDKEHVIS JIOTHYeCKOH efuHuIIbI U, oy HaU-
601ee maHGOopMaTHBHBIX MapamerpoB TTJIIIT NC.

B ta6a. 1 npe/icTaBIeHbl PE3yIbTATHI CPABHUTEIb-
HOTO aHaJM3a MUKPOCXEM U3 TPEX PA3JUYHBIX MapTHii
— TOAHDBIX U C TUIMYHBIMU OTKAa3aMU 110 YKa3aHHDBIM
napamerpaM. Kak BUIHO U3 MOJTYYEHHBIX JJAHHBIX, BO
BCEX CJIyYasiX OJHO3HAYHO YCTAHOBJIEH MEXaHU3M OT-
Kasa ¥ JIOKJIN30BaHO MECTO OTKA3a, YTO MOJTBEPIKIaeT
KOPPEKTHOCTD BBIOOPA YKA3aHHBIX MAPaMETPOB.

B Ta6a. 2 mpejcTaBJeHbl OCHOBHBIE PE3YJIbTATHI
9KCIIEPUMEHTOB O BBIOOPY OMTUMAJIBLHBIX PEKUMOB
(TemMmepaTypbl 1 BpeMeH! ) BOCCTAHOBUTEILHOTO OTIKH-
ra TTJIII BUC 8-pa3psaHOTo paainaiioHHO CTOMKO-
ro ciaticoBoro ymHOkuTesast 1817BM11 a5 Bp160p-
ku 120 mT., BbIIEPXKABIINX BO3/IEHCTBIE NOHU3UPYIO-
1ero usaydenus ¢ oomeit gosoii 106 pazx. (3zecn I P
BXO/IHOIT TOK HU3KOTO YPOBHSI. )

C y4eToM cTeneHN BOCCTAaHOBJIEHUS 3JIeKTpoIapa-
metpoB BUIC, nipenenbHoit Temnepatypsl kprcrasia BUC
U UMeIoNerocs B OTPACcaM CTAaHAAPTHOTO TEXHOJIOTH-
yeckoro o6opymaoBanus mis TTJIIT BUC cepun 1817
BBIOPAH PEXKUM OTKHUTa, 06eCTIeYNBAIONINIT TTPAKTHYIEC-
KU TI0JTHOE BOCCTAaHOBJeHHe aekTpornapameTpoB bUIC
— 260°C B teuenue 3, 5 u. (Cregyer oTMETUTD, YTO
YUCJIeHHDbIE 3HAUCHNST PEXKNMHBIX TapaMeTpoB PTO mis
pazanunbix cepuit TTJIIT MC,CUC,BUC neobxoau-
MO YTOYHATD 110 Pe3yJIbTaTaM 3KCIIePUMEHTAIbHBIX HUC-
cJIeIOBaHNH KOHKPETHBIX THIIOB MHUKPOCXEM B CHUJIY
BO3MOKHOTO BJIMSHUS KOHCTPYKTUBHO-TEXHOJIOTUYEC-
KHX OCOGEHHOCTEH MX Peayn3arium. )
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KAYECTBO. HAIEZKHOCTDb

Ta6suma 1
Pesynvmamol cpasHumenvHoz0 anaiu3a MuKpocxem
[Mapamer- | Tomusre Ot6paxo-
pe1 IC nuc BaHHbIe C Mecro oriasa
Ugn, B -3,65 1,7-1,9 | Her 3a30pa "smurTep—pasaencuue”
lin, MKA ~0 30-800 | PaspsIB OXpaHHOTO KOJIbIA
lee, MA ~190 300-1000| Her 3a30pa "amurTep—pasaencHue", pa3pbB OXPAHHOTO KOJIBIIA
Ta6auna 2
Snavenus arexkmpuueckux napamempos TTJII BHUC npu pasiuunvix pexumax 60CCMaAHOBUMENbHOZ0 OMKUZA
Hauassiii TTocne pajua- Pexum omkuAra
[Tapametp IIIOHHOH 00-
3amep paboTKn 25°C, 484 | 150°C, 64 | 260°C, 1u | 260°C,24 | 260°C, 3,54
i1, MKA 10-12 20-50 20-50 20-30 10-30 10-20 10-2(
lce, MA 190-208 180-200 180-200 200-205 200-207 200-207 203-207
Ta6mma 3
Pesyrvmamor konmpoavrvix ucnvimanuii napmuu bUC 1817BD11
. ITocne pa- ITocne orxura ITocne ucneitanuii no M1, | Iocne ucneiranuit Ha
ITapamerpsl | HauanbHbli o 2 U3 i 06 6
BUC aamep TUAIMOHHOMN B pEKHAME n2, 71030H 00JTyHeHHs €30TKa3HOCTh
00paboTKH 260°C, 3,54 216 pax (Si) (1000 q)
lii, MKA 13 28 10 24 28
Iiha MKA ~0 ~0 ~0 ~0 ~0
Uon, B 3,02 3,0 3,02 3,0 3,01
Ug, B 0,24 0,25 0,236 0,253 0,257
lee, MA 195 187 190 185 190

C 11eJ1p10 OTIEHKY BO3MOKHBIX U3MEHEHUH XapaKTe-
PUCTUK HAJAEKHOCTU paamanuonno croikmx TTJIII
NC cepun 1817, moaseprmmxcst pauamoOHHO-TEPMHU-
yecKoit 06paboTKe, 6bLITH TPOBEIEHbI KOHTPOJIbHBIE HIC-
nbrtanns maptun (50 mr.) BUC 1817B®11. Muxpo-
CXeMbl U3rOTaBJINBAJIUCDH M0 TEXHOJOTNYECKOMY Maplil-
pyry ¢ PTO, nocJyie yero Ha HUX IIPOBOAMJICS IL[UKJI
ucnbItannii o paxropam N1, M2, M3 usBectHOTO CTaH-
JlapTa ¢ TOCTEAYIONUMA UCITBITAHISIMA Ha HAIEKHOCTD
o crangaptaoit metoguke B Teuerre 1000 u. Cpemnaue
3HaYeHUs OCHOBHBIX IIapaMeTPOB KOHTPOJIbHOM ITapTUn
BN C na pasanyHbIX aTariaX u3roToBJCHUS IPE/ICTaBJIe-
HbI B Ta6aI. 3.

3% 3k ok

AHamM3 pe3yabTaToOB MPOBEJEHHDIX UCITBITAHUH TO-
Kasa1, yto ornepaimu PTO He yXyammaior HaJIeXKHOCTHBIE
xapakrepuctiuku BUC (0TKa30B Ha JJHUTETbHBIX HC-
IBITAHUSX He 3aUKCUPOBaAHO), Gosiee Toro — crabu-
qu3upyiot ajexrpornapamerpbl BUC. TloBTopHOE 006-
smyuerne BUC o301, paBHOI IepBOHAYATBHOH, YMEHb-
TaeT CTENEeHb JAETPAJAINHN JIEKTPUIECKUX TTapaMeTPOB
BUC u cumxaer BeamunmHy paszbpoca mapaMeTpoB
(yMeHbIIaeTcs CpeiHeKBaPaTHIHOE OTKJIOHEHHE).
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