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[ToaynpoBoanHkH — caMast moJaoaas obaactb TCXHHUKH, HO cciuac oT-
YCTJAHBO BBIPHCOBLIBAOTCS OTPOMHBIC NMEpCneKkTHBb ec pa3BuTHs. [lo BeIpa-
xeHuo akanemuka Hodde, «nporpece Texuuku BTopoft nosoBltbel XX cTo.e-
THST ONPC/CJAUTCS, B TNCPBYIO OUCPEAb, aTOMHBIM S1POM H 110JYIIDOBOAHH-
KaMmu»,

Bypubift pocT 3ackTpudHKaUHH BceX OTpacscH HapoaHOro XossificTBa,
UIHPOKOC BHCJAPCHHE aBTOMATH3AalHH NpPOH3BOLCTBCHHEIX IIPOILECCOB, OCBOC-
HHe NCPEOBOA TCXHOJOTHH -— BCE 3TO HCPa3pPbIBHO CBA33HO ¢ NPUMCHCHHEM
BBICOKOKAYCCTBCHHBIX BbINPAMHUTEICH,

IMpn yBeauucHun norpeGACHHS 3JACKTPOIHCPrHH B HaPOAHOM XO3SfCTB2
33 CEMMJIETKY B ABa C JHIIHUM pa3a noTpeOHOCTb B MOCTOAHHOM TOKE BO3-
pacrer B8 12--15 pa3. B yTHX YCJHOBHSAX OCBOCHHC CH/JOBBIX MOJYNPOBOAHHKO-
BBIX BBINPSAMHTCICH OTKPHIBACT GOJbLIHE BO3MOXKHOCTH.

CHI0BbIC 1I01YTIPOBOIHHKOBBIC BHNPSIMUTE It §.1aroAapst CTATHYHOCTH H
cr&Buabnocty XapaKTEPHCTHK, BHICOKOMY K. 1. /., HCKJIOYHTCJAbHO MaJbIM
raGapuraM HaXoXsiT HCOTPaHHUEHHOC NPHUMCHEHHE BO MHOTHX OTpacas#X Ha-
poxaHoro xossiictBa. OHH NPUMCHSIOTCS B YCTAHOBKAX /1A 3apA/Kd aKKVMY-
JIITOPOB, B 3. ICKTPOBO3aX, B YyepHOI ¥ LBCTHOH MeTa 1 1yprHH, B MaLIMHOCTPOE-
HHH, I rajbBaHOMJIACTHKH M 3JCKTPOJAH3E, B KauecTBC BO3OYAUTCAbLHBIX
arperaTom, sl NMTAHHS NOCTOSTHHLIM TOKOM BCCBO3MOMKHDLIX YCT@HOBOK
3/JCKTPOMPUBOIAA, aBTOMATHKH, CBH3H M [JIsi MHOTHX /1PYI'HX ICJICH.

B macrosiliee BpeMst HMCIOTCA PA3PO3HCHHBIC 3a8BKH ka2 paspaCorky
BLINPSIMHTC/BHBIX 3.1EMCHTOB H BBIMPAMHTC/bHBIX YCTPOHCTB ¢ CaMbIMK pas-
JHYHBIMH X2paKTEPHCTHKAMH H napameTpaMi. B cB#A3H ¢ 3THM HCOOXONHMO
YCTaHOBHTH 1OPH/I0K CHCTCMATH3aIHH 3THX 325BOK C TeM, 4TOGBL CBECTH BCe
BO3MOXKHBIC 1aPAMCTPH K €HHOH IIKa/JC H TCM CaMbiM 3a/10KHTb OCHOBHI
Gy yUIHX cCcphil CHAOBHIX NOJYNPOBOLHUKOBHX BHINPSMHATC/BHbIX YCTaHOBOK.
HenocpeacTBennblii KOHTaKT 3aKa34HKOB ¢ 3aBOJOM-H3rOTOBHTCCM, ¢ Bee-
COIO3HBIM 3JCKTPOTCXHHUYCCKHM MHCTHTYTOM H Mexay coGoi 6e€3ycioBHo Oy-
JCT cnoco6CTBOBAaTh PelIeHHIo TOH 3aauH.

3aBoa «DACKTPOBHINPSIMHUTE/IbY B [1POILCCCE OCBOCHHS NO.YNPOBOAHHKO-
RLIX BBIIPAMMTCIICH BCTPETHICS € PSAAOM HAYYIIO-TCXHHYCCKHX H TCXHOAOTH-
JECKHX TPYAHOCTCH. DTH TPYAHOCTH CBA3aHbL C 3arOTOBKOH TCPMaHHCBBIX H
KPCeMHUCBBIX wailo, ¢ 1adgdysuci nepexonos, TpasIcHHCM, OUYUCTKOMH ra3oB H
KHIKOCTCH, C HCILITAHHEM 3J€MCHTOB H T. /1. 3aROJI NNOCTOSIHIIO HCNbITBIDACT
34TPYAHCHHS B NOJAYYCHHH BBICOKOKAUCCTBCHHOTO TCPMAHHS H KPCMHMS, @

.TaK¥Ke APYTHX MATCPHAJIOB,BBICOKOH cTenend uncToThl. OTpacaeBbie HaydHoO-
HCCJIENOBATEABCKHC HHCTHTYTH M HHCTHTYTH AKaZCMHH HAYK, @ TaKKC NV13aHH-
pYIOlIHe OpraHH3aliHH T0XKIbl OKa3aTh 3aBOJY TCXHHUYCCKYIO 1IOMOLIbL B pe-
HIEHHH 3THX CJOMHBEIX BONPOCOB.

MaccoBoe npoH3BOICTBO CHJAOBBIX BBINPAMHUTCICH HAa 6asc repManus H
KpeMHUA J0JKIIO YIOB1ETBOPHTD PACTYLLYO NOTPeGHOCTb 11apO/HOro X03si#-
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cTBa B 3TOM oGopynoBaHuu, Hacko/bKo BaXKeH MaccOBLIH BLINYCK 3TOrO BH-
Aa 3JeKTPOOGOPYIOBAHUSA, BULHO U3 CJACAYIOWIUX LUHPP: BLHIAYCK & MJH. Jep-
MaHUEBbLIX H KPEMHHEBLIX 3JIEMEHTOB U CO3aHHE HA UX Gase CHJIOBLIX BLHIMPS-
MHTEJeH JacT BO3MOXKHOCTb COKOHOMHUTb A0 4 TbiC. K6T 3JEeKTPOSHEPIHH H
exerogHo 10 200 maH. py6aeii.

IMpennaraemelii CGOPHUK COCTABJEH Ha OCHOBE MaTEpUaJOB COBELLAHHSA,
npoBegeHHoro MopnoBckum CoBetroM HapojaHoro xossiictBa u LleHTpadb-
HbIM 610p0 TexHuueckoil uHpopmauuu HUU saexkrponpomsiinesnocTy. 1lenan
€OBELIaHHS 3aKJ/HOYaJjach B TOM, YTOGLl OGCYAHTL P BONPOCOB, CBA3AHHBIX
€ PasBUTHEM MNOJIYNPOBOAHHKOBLIX M CHJIOBHIX BbINPAMUTENEH, a TakkKe Ha-
METUTb HaNpPaBJIEHHA U TEMNbl Pa3BUTHA 3TOTO NPOU3BOACTBA.

Focnaan CCCP u T'ocnian PCOCP npeaioxuau COBHapxo3aM, npea-
NPHATUAM ¥ OPTAHH3ALMAM NPHHATL K PYKOBOACTBY COOTBETCTBYIOLIHE PEKO-
MEHAaLUH HACTOALLETO COBELIAHHS.

E. A. Beceaoscru#,
npedcedaress Mopdoeckozo cosnapxosa



Ynen-xopp. AH CCCP b. M. Bya

®usnueckuit nuctutyr AH CCCP um. I1. H. JleGeaena

OcHoBbI TeOpUH MOIIHBIX repMaHHEBbIX
BbiNpsiMUTEJIE i

IMonynpoBOAHHKOBbIE BHIMPSIMHTENH, B UaCTHOCTH MOLIHKIE FepMaHKeBble
BLIMPSAMHUTE/H, YCNEWHO BHEAPAIOTCS B TEXHHKY, H HX NPOH3BOACTBO pasBep-
THIBaeTcsl B LIHPOKHX MaciutaGax. B o6aacrn TeopeTHUeCKHX HcciedoBaHUA
[1-—4] u B pa3paGorke TexHoJOrHH [5] MOJIYNPOBOAHHKOBHIX BHINMpPSIMHTENE
ACCTHrHYTH 3HauHTelbHble ycnexd, OQHAKO Mbl He HWMeeM NOKa BO3MOXKIIO-
CTH PacCUHTaTh NMOJYNPOBOAHHKOBLIH BHINPAMUTCAb C TAKOH TOYIIOCTHIO, KO-
TOpast AOCTHraeTcst MpH pacuete 3JMeKTPHYECKHX MallHH, TpaHchHOpMaTopos,
M IpYr#X 3JeKTPOTEXHHUECKHX H3JeJHH, H3rOTOBJASEMBIX H3 XOPOILO H3Y-
yeHHbIX MarepuanoB. He ypaJoch ellle YCTaHOBHTh OJIHO3HAYHOE COOTBET-
CTBHE MEXJ]Y CBOHCTBAMH WCXOJHOro MarepHa’ta ¥ XapaKkTepHCTHKAMH H3ro-
TOBJIIEMOr0 H3 Hero 1pubopa. 1o O6DBSCHSETCS HEJOCTATOUHLIM 3HAHHEM
CBOWMCTB MAaTepHANOB H YMEHHEM HX onpejesiTh, a Takie MOpod He Ko-
TPOJIHPYEMBbIMH HW3MEHEHHSIMH HayaJbHbiX CBOHCTB MaTepuaja B npouecce
MPOM3BOACTBA annapartypsl. HecoMHeHHO, 4TO TPYAHOCTH B PaspaGoTke W
NIPOU3BOACTBE MOJYNPOBOAHHKOBHX BbINpAMHTE el OydyT NpeofoJeHsl, H
OBJIajieHHe OCHOBAMH TeOPHH NPHGOPOB sIBAsIETCs /11 3TOTO OJHHM H3 Heo6-

XOAHMBIX YCJIOBHH.

1. ACXOAHbIE MPEANOCHUIKH

B NOJIYNPOBOAHUKOBOM BHINPSIMUTETE JiBHXKE-

HHe 3apsifloB NMPOMCXOAMT noj gefictsHeM AHPDY- ; 121 4 §
3HH H JIeKTpHYeCKoro noJjisi. B MowHbIX sHInps- '
MHTEJISIX TOJMIHHA NOJYNPOBOAHMKA Maja Tu Y —
CPaBHEHHIO C APYTHMMH ero JiMHe#HBIMH pasMepa- \
MH. [To3TOMY MOXHO cuMTaTh, UTO TWIOTHOCThL TO- I
Ka 3aBHCHT TOJNbKO OT OJHOH KOOPAMHATH X ' -1
(cM. pucyHok). ITpu 3ToM nuIOTHOCTL ABIPOUYHON ¢
COCTaB/IA0LEeH TOKA
1 u 5 — oMHYeCKHe KOUTaKTH;
i,= qu,pE — qD, — (1) penon obnacre omennore
2= q¥pP Kt dx P a:ﬁuna; 4 — n-o6nacTb
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U 3JIEKTPOHHON (OCTaBIAsAIIOML e
ih” g

roe ¢ — sJeMelTapHblii 3apsii;
pp H U o — NOABHAKIIOCTH JIbIPOK H 3/1€KTPOHOB;
p W N — KOHUEHTpaUHH AbIPOK H 3JIeKTPOHOB;
E —- yanpsixkeHHOCTb NOJS;
D, v D,— xosdpduunentl AHGPY3HH ALIPOK H 3J€KTPOIOB.
Hapsmy ¢ JIBHXKeHHEM 3apSL0B CYLIECTBEHHYIO POIb B NOAYNPOBOIHHKO-
BBIX npuoopax Hrpaer reiepaiysi H pekoMOHHALHS HocHTe el 3apsioB, YueT
THX SIBJAEHHH NPHBOAHT TNPH HCNOJL30BAHHH YPaBHEHHS HENPEepbiBHOCTH K
13BecTHOMY ypaBHeHnio [llokan [6]

9 _pazp 1., 9 (3)

dn
P @

ot T q ox

AAs1 AbIPOK M anaJjJorHyiomMy YpaBHEHHIO LJs 3JIEKTPOHOB.
3aecb p, — paBHOBeCHAasi KOHLUEHTPALKUS ABIPOK B 3.JeKTPOHHOH 4acTH mo.ay-
NPOBOJIHHKA;
T, — BpeMs XH3HH H3OLITOUHBIX ABIPOK B 3.1€KTPOHHOM 4acTH moJy-
IPOBOAHUKA.
Y BEINpSAMHTES, NOJYYEHHOTO TMNyTeM BNJIAB/JEHHA HHJAHA B repMmaHuf,
KO3 PHUHEHT HHBEKIIHH ABIPOK CKBO3b p—n Nepexoj BecbMa 6JH30K K efH-
uuile. Ecau npu stom

rie W - ToMHHA n obaacTH H L, — AauHa AHQOY3HH ABIPOK B 3JEKTPOH-
HOM TepMaHiiH, TO B KauecTpe nepaoro NpuGAHIKEHHS] MOXHO NPHHATb, YTO
BO BCEil 3J1eKTPOHHON uacTH suinpsMureas i,=0.

Tpu 3TOM gonyilieHHH, Kak caepyer u3 (2),

I-”°IZ~E'—'“ ng'i:" (4)

BHe o6aacTi o6beMHOrO 3apsiia COXPaHsieTCs 3JEKTPHUECKass HeHTPaIbHOCTD.
ITpakTHyeckH OAHOBpPEMeNHO C HHbeKuHeld ABIPOK B 3JIeKTPOHHYIO 06JacTb
BBOJAHTCS JOMOJHHTENbHO TAKOE XK€ YHCJIO 3JIEKTPOHOB, NO3TOMY

dn . dp -
ix T ax ©)
lloacrapasis 3nauenne E u3 (4) B (2), HaX0gHM, uTO
dp \ 4,
l,= — qu‘;é (l + -,{:—) = qu (l + -‘\dp+[)~) ‘-i-‘ﬁ’ (6)
TAK KaK H3 YiCJOBHH 3.1eKTPHUECKOH HeATPasbHOCTH CeAyeT, UTo
pitNy- n -0

rie N, — u3bpiToyHasi KOlLenTPallHs AOHOPOB laj aklenTopamu,

2. MAJIbIE YPOBHH HUHBEKUHH

Ilpu MaablX YPOBHAX WHBEKUHH, HJAH [IPH MaJblX IVIOTHOCTAX TOKA,
Korja

P.o«,
n



MW.OXHO NPHHATH, YTO
- aD 7
q de ( )
B 31ToM cayuae pas crauuonapiioro npouecca ypasienune [okan (3) umeer
MpoCTOft BUA

AL el 8)

rae AauHa AupQysuu abipok L, =1'D, 1,

B kauectBe KpaeBbiX ymoauu MOKHO IIPHHATb, YTO 1pH x¥==0 y rpaHu-
bl MeXAy 06/1acTbl0 OGBEMHOTO 3apfija H 3JCKTPOHHON 4YacTbio IepMaHHS
P=Po,a 1IPH X=—W Y IPaHHLBI MCXK /Y 3JCKTPOHIION YaCTbIO H THIJIOBBIM 3JICK-
TPOLOM P=:p,. [Mocaenuee o3Hayaer, 4TO KOHTAKT V 3TOH IpaHHUbLI OMHYE-
CKH¥, HJIH, HHBIMH CJIOBAMH, UTO Ha TPaHHLC C 3JCKTPOJIOM CKOPOCTb PCKOM-
GHHAUHH S— oo.

[TpH KpaeBLIX YCJIOBHAX

p=p, api x..0 (Ga)
Hp==p, 1pH X . W (95)
Ppelueune ypasuenus (8) naer, uto
p-pn=(pe psink’ T .csch - (10)
Ly L,

Tpn - < 1
L‘g
/ X
P Pa= (po - pn ( ‘; .

Tok, npoxoaauiuii yepes BHIIPSIMHTEb,

) dp . . qFD, w
/P' ’ qFDp ;i; !x 0 L,, (1’0 ” pn) cth “!_';) ’ (’ l)
rAc F — naowais p—n nepexoaa.
Tlpu I_ﬂ <1
7]
‘?I"Dp(i’o"l"n) ( w? )
f PV EPUL TR A i (PR A
, ") (12)
Ipu £« 1
Ly
qgF D -
]p =T (I’o pn)' (]6)

g nodyuenus BoJbTaAMIICPHON XapakTepHCTHKH u3 (12) noaaralot, 4To
qu
RT
Po Pyt ’ (]4)
TAC ¥ - - HAlIpAXKEHHC Ha p—A 11ePeXo/ie;
k -— nocroannas bBoabumana;
T — abcoatoTHas TeMmicpartypa.
Pasenctso (14) moxio noayuuts u3 (1), cuntas, yro i,=0. OueBH/HO, UTO
(14) oTpaacT CBA3b MCKJY HalIPSIKCHHCM HA p—1i [1ICPCXOJie H KOHLEHTpa-
LHAMH B PaBHOBCCHOM COCTOSIHHH NPH OTCYTCTBHH Toka. [To3TOMy paBeHCTBO
(14) cnpaBe/iIHBO NPH OTHOCHTC/ILHO 11CGOJIBUIHX IIIOTHOCTAX TOKA, KOT1a
£, OCTacTCs Ma1blM MO CPABHCHHIO C KaXABIM W3 YJICHOB MPaBoil 4acTH pa-
BCHCTBa (1).
7



Ucnoansys (14), naxoaum us (12}, yro

qu

gFD,p kT 1 {w Y _
1,= —~—f e - 1 1-:-—3—(,L—p) ) (15}

- &

3. TOK HACBILULEHHUSA

Teope'rnqecxu 3HauYeHHEe TOKAa HacCHIUIEHHA NoJy4alT, CUuTas, 4YTo Be/IH-
qv

. RT T eT
uHHA 06PATHOTO HANPAXKEHHUS V> ——, TOTAA € #T« 1, u a6coarotnas senu-
YHHa TOKA HACHILEHHA, KaK 3To ciaepyer H3 (15), paBHa

< _94FDppn_ L(ﬁ)’]

= —— [1+ vl (16)
w . _9FDppn

l'!pu -z; £ 1 lo= - ” . (17}

PasencrBa (16) u (17) aast Toxa HachilleHHs [; nOJdydYeHBl NPH HCAOJbL30BA-
HHH KpaeBoro ycioBHa (96), COOTBETCTBYIOLIErO AONYIUEHHIO O HAaJHYHH
11eaJ bHOr0 OMHUYECKOTO KOHTAKTa Y ThJIOBOTO 3/eKTpoaa. Eciu KOHTakT He
OMHYEeCKHIl, a Ha 'PaHHLe MEXAY repMaHHeM H ThiJIOBHIM 3J€KTPOAOM HMEet-
CA Nepexoa Tuma an', yTo JOCTHTAeTCA NPHCAAKOH K MaTepHaJy 3JeKTPoA2
npuMecel, TO NPHXOAALIHE K KOHTAKTY ABIPKH TO/bKO YaCTHYHO WJH NpakK-
THUYECKH BOBCE He PeKOMOHHHUDYIOT Ha TPaHHLE C ThIJIOBRIM 3jeKkTpoaoM. B 1o
BpeMsa KaK OMHYECKHI KOHTAKT 3KBHBAJIEHTEH JONYIIEHHIO, YTO CKOPOCTb pe-
KOMOHHALHWH Y KOHTAaKTa S—> o0, HENPOHHLAeMbIH 4719 ABIPOK KOHTAKT 3KBH-
BaJIeHTEH AONYILEHHIO, uto S=0,

[Ipn S==0 renepauus 3apajoB y KOHTAKTA TaKXe OTCYTCTBYET, NO3TOMY
TOK HacCBIlleHHA 06PasyloT TOJBKO ABbIPKH, TeHepHpyeMble B o0beMe 3.€eK-
TPOHHOH YacTH NOJYNpOBOAHHKA, B repMaHueBbX BHINPAMHTeNAX T'eHepa-
uHsi B 06JaCTH caMOro p—n mepexoja OTHOCHTEIbHO MaJa [7]. B npexedn-
HOM c.ydae, Korfa S=0, TOK HacblLIeHHA

- F
R ki (18)

“p

TaK KaK YHCJ0 ABIPOK, reHepupyeMbix B | cu® B 1 cex

g=1fn
“p

B npomexyTounbix cayuanx npu 0<<S< »
retile cne 22 1 (2]

Lfy 3 \Lp

Ipu (wjL,)~1 I; Maa0 3aBHCHT OT S, TaK KaK TO/IbKO HE3HAUMTEJbHAs%
w
4acTh ABIPOK NPOHHKAET uYepes BCIO TOJIHHY @. Uem MeHblie ~ » TeM OTHO-

CHTEJILHO GOJIbLIYIO POJb HIPAIOT NPOLECCH IeHEPauHH H pexopmﬁunauuu y
TBHIJIOBOTO 3JI€KTPOAA.

STu npoiecchl MOTYT MMETh CYIECTBEHHOE 3HAUeHHE TaKXKe H Ha ho-
BePXHOCTH BO/IH3H rpaHHLB MEXAY HHAHEM H FePMAHHEM Y NEpedHEro 3j1€K-
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TPOAa B moJioce, okanMasioliel HHAWA. BeauunHa Toka HacHIEHHUS, onpete-
JsieMas reHepaluell Ha NOBEPXHOCTH,

IS = qu Sps’
rae F—nJjouiaib nojockl;
S — CKOPOCTb MOBEPXHOCTHOH FeHepaltH HJAH PeKOMOHHALHNH;
P — u36bITOUHAsA 06beMHAs KOHUEHTPALYA JbIPOK Y NOBEPXHOCTH.
J15 OLEeHKH BEJHYHHBI I; MOXHO NPHHATb, YTO LIHPUHA MOJOCH TPH-
MEpHO paBHa TOJILHHE W W YTO ps ==p,. Toraa

ls=2%rwqSp,, (19)
rie r — paanyc p—n nepexona.
CpasuuBas (17) u (19), vaxXoaumM, yto

Iy qnr3D,p, __ Dpr
I w2xrwqeSp,  2w*S
Tlonaras, uro r==1 cm; Dp=50 cm?/cex; w=0,5 MM, uMeeM, 4TO
I, 104
a

Y xopowo npoTpaBieHHON NoBepxXHOCTH repManus S~200 ca/cex. Ilo-
3TOMY, €CJIH TIOBEPXHOCTb NMPaBu/ibHO o6paboTaHa H 3aliHilleHa, TO MOXHO
CYUTATb, YTO Y MOLIHBIX BhINpAMHUTEJEH

%)
e I
Is

Psin no6GouHbIX siBJIeHHH: pa3orpeB NMpH NPOXOXKAEHHH TOKa, H3MeHEeHHe pa3-
MepoB 06jacTd 06beMHOrO 3apsifa, OTKJIOHCHHE FeoMeTpHyYecKoli GOpMbl OT
M710CKO-NapajesibHOM, HOHH3aUHA B CHJALHBIX 37JEKTPHUECKHX MOoJadAX H APY-
THe — MpPHBOJAT K TOMY, YTO NPeACTaBJeHHe O TOKE HACHILIEHHS fABAAETC
TOJIbKO MpHBANKeHHeM, TeM 6odce GJAH3KHM K NeHCTBHTEILHOCTH, Y€M OTHO-
CHTEJbHO MEHbLIYIO POJib HrpaloT noGouHsle saBaeHus [8—10].

4. BOJIBIUME YPOBHYU UHBEKLUHUH, MPAMON TOK

ITpu GoabluuX NJAOTHOCTAX TOKAa B NMPONMYCKHOM HamnpaBjieHHH YPOBEHb
HHDBEKLHH AOCTHFaeT NOBO/bHO GOJbIINX 3HayeHuH. Kak Mepy ypoBHS HH®B-

€KUHH MOXHO TNPHHATDb OTHOLIJCHHQ&, rie n, — PaBHOBeCHasA KOHUEHTpauus
n

n
3.J1€KTPOHOB B 3JIEKTPOHHOH YaCTH FepMaHus.

Jna npuG/ankKeHHOH OLEHKH BENHUYHHB P MOXKHO HCMOJb30BATh PaBeH-
ctBo (13), cuutas, yto po> p,. Toraa
P _..IP..t.”_ .
9FD,
ITpu naotroctu Toka 10 a/em?, w =0,5 mm u D, =45 cm?/cex
P 710 lems,
Zdaxke MPH MJOTHOCTH TOKa | a/cm? po’> M., TaK KakK n, — BeJHYHHA NMOPAAKA
1014—10'5 1/cpMd,
Ucnoabvsys (6), MOXHO Hanucath, YTO NJAOTHOCTh NPSAMOro TOKa TNpH
6GOJbILHX YPOBHAX HHDBEKLHH
dp
=—2q0D,-~ 20)
gD, (20)

TaK KaK MPH 3TOM MOYTH BO BCEH TO/ILIHHE 3;1€KTPOHHOFO repManus p >Ny
{11, 12].

Ip

9



Tloncranoska (20) B (3) upw ‘g’

; +-() IPHBOJIUT K YPaBHCIHHIO

d2 P—Pn

P
=2 B =, @n
X 2Lp

-OTJIHYAIOLIETOCs OT HCXOAHOTO ypaBHeuHa (3) samenoii L, na | 2 L, [13].

TpcusBoas 31y 3ameny B (11) v yuuteiBas, uto pe » p, v (20), Haxo-
AHM, UTO IIPAMOH TOK NPH GOJBIUIHX YPOBIAX HHLCKIHH

5= Po w
= V2 gD F 2 cth 2, (22
i V q f) Lp '/ 5 Lp )

ECTeCTBEHHO, YTO 3TO JKe 3HAuCHHe [, MOXHO MO.JIYYHTb HCMOCPECICTBEHHO,
‘peiiag ypasueHue (21) npu Kpaesbix yclosHax (9a—96) u ucrnoabsysa (20).

w
Tpu — - 1
I'P
32
Po v
/(IDAQqDPF_w-(l +"'—_0')' (23)
JLo1s noayuenus u3 (23) npAMoit BeTBH BO/bTAMNICPHOH XaPaKTEePHCTHKY
‘BBIIPAMHTEA HCNOJAB3YCTCS, YTO
L
kT
po=p,e (14)
HO NPH GO.ILIIHX T.JOTHOCTAX TOKa HCOGXOAMMO y4ecTb MaACHHC Halpsxe-
‘HHA B TOJLIC FCPMAHHS, YTOGHl CBA34Tb HANPSXKCHUE U HA p—n liepexode ¢
nanpskenseM U, NpHNOXKCHHBIM K BHINPAMHTEIIO,

Jnst pacyera Mcrmo/b3yercs Takxe NpHOGAHKeEHHC, UYTO B 3.]1CKTPOHHOM
uacTH sepaMuTeds /,=0,

. . w
310 AONYUWEHHEe TCM GoJiee TOYHO, 4eM MeHblIe OTHOIUCHHE -Z— » TAK KaK TIpH

P
v dp
-— < | rpajHeHT KOHICHTPALHH AbIPOK t}—e—*const, uyto caeayer u3 (10), u
Lp X :
‘TOTAa Ha BCeM NpoTsxKenHu OT X =0 10 X = w TOK NEePeHOCHTCA TO.IbKO jblp-
‘Kamu. Ucnoneays cooTHouleHne dfiniurteiina

v q‘
D rT’
HaXxoauM u3 (4), uTo HANPSIKCHHOCTL MOJA
ds ET dn
E D e —— R — — e — e
dx qn dx
{0rciofa HAX0AUM, UTO NajJcHHe HANPAMXKEHHA Ha YYacTke or X =0 10 x = @
Ny
T ("dn kT ny
o= b= S = 24)
q n q Ny
ne

¥ =— In 2. (25)
q
1)



iHanpsxense Ha BhnpAMHTENE

RT
U=g¢+v=""In _Polo (26)

Pn Ny

TIpu 6ONbLUIHX yPOBHAX MHLEKLUHMH KOHICHTPALUMH ABLIPOK H 3/ICKI1POIOB MpH
X =0 paBHH
po = no. (27)
Ecin TolioBOH KOHTAKT OMHYCCKHMH, TO KONLUEHTPAUHRA 3.1CKTPOHOB MpH
x=uw
n
R, =", (28)
Pn

TAe n; — coOCcTBCHNHAA KOHUCHTpaLUs 3apaa0B.
Hcnoassya (27) u (28), Haxoaum us (26), urto

2T Po
= - -—In - s
q n;
MJIH
_qu__
Dy —=n;¢ T (29)
IToacrasiias 3uaveline py u3 (29) 8 (23), umeen, uro
ay.
, I g
J.=9aD FM | 1. . 2\ 2T
4 95 w ( "6 Lf, €
qb.
@ . n; 2%T
Tpp — <1 Iy~29D,F-" e . (30)
L w

14

Pasenctso (30) anas npamoro toka [, nosdydycHo npu AOUYUICHHH, YTO
“TBIJIOBOH 3JICKTPOJ MMEET MACAJbHbIH OMHYECKMH KOUTAKT ¢ repMannes. B
ApyroM mpefe/bioM ciydae, Koria S =0, Tok /4 onpeae/sercs YHCIOM Ibi-
POK, pekoM6uuupyeMbix B | cex B 06beMe 3/CKTPOHHOA YACTH NO.IYIIPOBOA-
Juka [14]

A
qpo g T ,
Iy~ ---wF—=--n,Fe . (31)
P p

IMagenue uanpsxenus s 6asosoM cioe (24), ot x==0 po x =~ @, 6bI0
TOJYYeHO [PH JONYIICHHH, UTO AeHCTBHE 3JACKTPUUECKOro NMO.s KOMIICHCH-
pyeT audy3nio 31cKTponos, uau uto /,=0. B acihcrsuTe.1b10cTH B 6230BOM
¢JI0e MPOUCXOAUT PeKOMOHNHAUUS, U AR 3TOTO Ipolecca Heo6XoAuM MoaBoA
3JIGKTPOIOB. DJIEKTPOHHAR COCTABJIRIOILAN TOKA

1,(x) =1,0) —1,(x),
rae /,(0) — noalas Besuuuia TOKa, paBias ABIPOUHOA cocTasisolleil ero

npy x=0.
it



Hcnoassyst (10) u (20), naxouum, uro

Iix)= V 2 ¢D,F f—o~é~_~3—)3— csch [cosh ,_z_o—- -
)

P"—Q—Lp ¥ 2 1L
w—ux
~cosh 2] (32
7] "
w /()= aD.F == (33y
Hpu £—-<l n(x)“q f ] (Po_Pn) }‘3( 2&)).

i
Iasa noamepxaHusi Toka [, Heo6X0AHMa MONOJHHTE/NbHAsT HANPSIXKECHHOCTb-
noJst

III _— i?l
T peqnF o *\1’
¢ Fyeq [Nd+fp()—f’n) (1—-;”—)]
rae coraacHo (10) KoHUEHTpauHs 3J1eKTPOHOB

o = 1= )N,

ﬂOl’lOJIHHTQJIbHaH pasHoOCTb MOTCHLIHAJOB

w 1
»(1-%)
U=\ Edx=0\—""1dy,

e

! v—y
v o
o N kTw
rge y = —; Y= d +1 ; {.:T,
@ Po—Pn 9Ly
wan U,=——— - |In = by, No 1 :
q{‘P Ng Po 4 ]
kT w2 Do

nipu (pof"vd) > 1 Ue&— : (34)

npu;‘%mws, T=300°K

w

U,~8.102 (}—
2

Takum o6pa3om no.uoe HanpsiXKeHHe HA BHITIPSIMHTEe TIPH NPSIMOM TOKE

U=v+92+ U,

rie U — pa3HOCTb NMOTEHUHAJOB Ha p—r NEPEXoae;
¢ + U,— naaenne HanpsKeHHst B 6a30BOM CJIOe€.
INajgenne HanpsiXKeHHS HA 3JEKTPOAAX H APYrHX TOKOBEAYLIHX YacTAX KOH-
CTPYKUHH JOJXKHO ObiTb HACTOIBKO MaJo, 4TOGbl HM MOXKHO OBLIO mpeHe-
6peub.

2
) BOJIbT.

5. TEMIIEPATYPHASI 3ABUCHMOCTb TOKOB

Tok HacbilleHHst. 3aBHCHMOCTb TOKA HACHILLICHHS
qFD,p, | 1 {w)®
[ =1+ —|— 16
s w 3 \Lp ! (16y

OT TeMnepaTyphl onpenedasercs, Kak 310 BHAHO H3 (16), 3aBmcHMOCTbIO OT
TeMIepatypsl Kos¢puunenra auddysuu D,, KOHUeHTPAUHH ABIPOK p, H B.

i2



‘MeHblIel Mepe 3aBHCHMOCTBIO JJIMHBL AHQY3HH bIpoK L,. [Tpu %« 1 us-

74

MEHeHHs L, BOBCE He BJMAIOT Ha BeJHUMHY o6paTHoro Toka. Koadduumenr

IHOPY3HH CBA3AH C NMOABHIKHOCTBIO COOTHOLIEHHeM JDiHIUITEeliHa H CpaBHH-

TeJbHO MaJI0 H3MeHseTcs ¢ Temmepatypolt. Jlas repMmaHus B6JAM3H KOMHAT-
HOM TeMnepaTyphi Ko3pduunent auddysun anpok [15]

D,~9.10*T %, (35)

T'opasao GoJee pe3ko 3aBHCHT OT TeMIepaTyphl KOHUEHTPAUHs AbIPOK,

KOTOPYIO ONPCAEJSIOT HCXOAs H3 TOrO, UTO

pnrn=n u n—p=N,

S
= ﬁ+‘/ﬁ“+n?. (36)

OTKyZa

n;i .
Ta &1
2
ny
— 7
Pu= (37)
Ins repMannus
_0,785.
2 ) T kT
n; =3,1.1027% e , (38)

Tae k — nocrosHBas BoabuMana = 8,69 - 107° 3. 8/rpas.
Tlpn T = 300°K, n,=2,4 - 101 ﬁ :

n
JlJis HH3KOOMHOTO repMaHusi B HHTepBaJe TeMmepaTyp, Koria 7\7} & 1,

TOK HaCblLIEHHS
—. 580

F T
1,=4,5.101% -—— . T80 ¢ a, (39)
Ngw

rie F — naouwans p—n nepexona, cm?;
0 — TOJIHHA 3JE€KTPOHHOH YaCTH, CM.

3naveHns €%, rae z == , B 3aBHCHMOCTH OT TeMNepartypbl NpHBeJeHHl

B tabanue (cM. cTp. 14).

H36biTOURYI0 KOHLEHTPALUHIO ZOHOPOB — N, MOXKHO ONPeieaHTb, H3Me-
psas ZuddepeRUHaNbHYI0 EMKOCTh BhIpAMHTeAs. B HCXopHOM maTepuane
N, MOXHO OTpee/HTb, H3MEPSAS €ro 3/1eKTPONPOBOLHOCTD,

CoraacHo (39) Tox HachIlLleHHS

2

I,=a,Tge T , 40)

rie G, — MHOXHTE/b, He 3aBUCSIIHA OT TeMneparyphi;
g — BeJHYHHA TMOPSAAKA eJHHHLK;
b —- BelHUKMHa, MPOMOPUHOHANIbHAS WIMPHHE 3anpelleHHON 30Hb; OTHO-
uIeHHe SHePTHH 3a30pa K noctosiinok Boabumana suipaxaercs B °K.
13



5 3 9030 9030
t,°C | T,°K | T | . T

—60 13 42,4 3,8-1071

—10 233 38,7 1. t-107"

—20 253 35,7 3,1.10716
0 273 ; 33,1 | 14,3.107% ;
| 20 293 30,8 4,1.107" :
! 10 313 28,8 2,9-10713
| 60 333 ] 27,1 i 1,7.1071 g

TeMuepatypuslit k03(pduuHeut Toka uaceienus (TKTH)

1 dl g b b
R a1y
I, 4T T 2 T:
0
TakK Kak ~;— >g.

TKTH paBcH OTHOCHTEABHOMY H3MCHEHHIO TOKA 1aCHILEHHS NPH H3MEHCHHE
Temmnepatypbl Ha | rpanyc.

Has selnpazitesclt u3 nu3kcoMuoro repaatust npu I=300°C TKTH-=
_ 9030 o
p— 3()02 _— Ve

Jas BBHICOKOOMHOIO TepMaHHs, V KOTOPOIO KOHIleHTpalusl HpHMeceit
N,— 0, xouueurpauus ALPOK p,— ;. [105TOMY V BBINPIMHTCICH M3 TaKOTD
repMaHus

. b
TKTHe= —_ .
272
Takuym o6pason, TIKTH vMcubliaeTcs B 1Ba paza npd YMeHbLIEHHH H3-
OLITOYIION KOHLCHTPAIlMH AOHOPHON NMPHMCCH B TrepMalHH OT ouelb 60AbUINX
0 OYelib MaJbIX 3HAaYCHHH MO CPaBHENHIO C 17;,
NMpawmoit Tok. TToactasass snauenne n; u3 (38) B (30), HaxoauM, uto HpA-
MO} TOK 1ipd GOJBUIHX YPOBHAX HHDBCKLHH
A L
2T 2kT 1

1 2 3
I,~29D,F - e e 3,1 .10%.T 42y

.
TIpene6peras 3asucuvocthio npousseenns D, 72 ot TeMnepaTypel, Ha-

XoauM u3 (42), uto TeMnepatypublit KoadduuHeuT NpsaMore toka npu U==
=const. TKIIT pasen

16U
Aoarg Re=Ue 8T (43
I, 4t 2pT? 272’

rie U -- upsiMoc Hanpskele na BHAPSAMHTCAE B BOJbTaX.
Jas repyanua b ~ 9000, npu U==0,4 8, T=300°K

9000—1,15.104.0.4 ‘
KIMT = = 2400
TKN 2.9.10¢ = le

1t



Uz (43) caeayer, yto TKIIT Tem MeHblie, yem 60Jblie NPUIOKEHHOE
Hanps>kende U H, COOTBETCTBEHHO, MJIOTHOCTb NMPsiMOro Toka. Cama BeslH4H-
Ha npsMoro Toka nmpu 60.bLIHX YPOBHSAX HHDBEKUHH, KaK 3TO BHAHO u3 (38),
BOBCE HE 3aBHCHT OT y.1CJAbHOTO CONIPOTHBJIEHHS TepPMaHUsl. DTO 0OBACHACTCs
TeM, 4TO NpPH 60JbWHX YPOBHAX HHDBEKIHH HAYAJAbHBIC KOHIEHTPAUHH 3]€K-

TPOINOB H /bIPOK OTHOCHTEALHO (C€TO/b MaJhl, UTO NPAKTHUECKH He Hrpaior
pos.

6. TPOBUBHOE HAMPA)KEHHE

TTpo6o 1no.1yNpoBO/IHHKOBLIX BBIIPSIMUTEdCH HAacTynaer npH Takux Ha-
NpsiKeHHAX, KOrjia JH0O OTBOA TemNsa lie MOXKeT KOMIICHCHPOBAaTh €ro BhiAC-
Jenue, TH60 yrapHas HOHH3allHa Pa3BHBACTCA CTOJh HHTCHCHBHO, YTO MNOAB-
JSeTCs TCHACHIHS K HCOTPaHHYEHHOMY Bo3pactauuio Toka. ITepsyio dopmy
11poGosi  HA3BIBAIOT TCMWJIOBOH, BTOPYIO — 3JCKTPHUCCKOH. IlpakTHuccku 06.
npouecca — Kak TepMHUECKas, TaK H yAapHas HOHH3ALHS — MOTYT NCHCTBO-
BaTh COBMECTHO, NMPHBOAS K TEPMO3JCKTpHUCCKOMY 11poGoto. Teopus Ten.io-
BOTO H 3J1EKTPHUECKOro npo6os p—r Nepexolos B OCHOBIOM aHAJOTHYa TCO-
pHH 3THX fBJEHHH B nusjaekTpukax [16].

TennoBo# npo6oii. [Ipo6usHoe Hanpsxkenic {/, HAXOAHTCS, HCXOAS H3 TO-
re, 4To

dU =0 49
(‘ﬁ)u.. vy (42)

H UTO COXpahsieTesl PaBCHCTBO Me2KLY BbLL1CJAACMbIM H OTBOAHMBIM TCIIIOM.
TakuM o6pazoM, U, NPCOCTaBJIAET MaKCHMaIbHYI0 BETHUHHY HanpsKCHHU,
npH KOTOPOM ellle CoB.11044€TCs TEIIOBOC PAaBHOBCCHC.

TensoBoMy PaBHOBECHIO COOTBCTCTBYET PaBEHCTBO

Ul=K(T—Ty), (43)

rie K — BeJMUHHa TCHJIOOTAAYM BHIMPAMHTCA, 8T/Tpal;

To — Temiicpatypa oxkpyxaloileit cpeaul, °K;

T---remncparypa Koxyxa, °K;

U — oGparHoe nanpsixcline Ha BhIIPAMHTCIC,

[ -— 06patHbifi TOK YCPE3 BLUIPSIMHTCIb,

Buayacc aas ynpollcHHa CYHTAEM, YyTo TeMmacpaTypa p—it nepexona
pasua 7.

W3 (36) HaxomuM, 470

dl au
4] = 44
UdT i/ dT K 44
Hpn U-.U,
av ( d(r’) I 0
ar — \dr Ju, ar
df
o —— T 15
H U”d?' K. (15)

Hcnoabsys (43) ¥ npHHHMas BO BIHMaHHC (41), naxoguM, uTO nepe-
£PCB BLIMPSIMHTC/S! IPH JIOCTHXKCHHH MPOGHBHOIO HanpsiKeHHs U,

- T2 (Ty+ AT
AT Ty—To= - - Y,

roe T,— ToMnepaTypa p—n nepexonta upu U--U,.

» (46)



[lpu 3TOM noacuere mpeHeGperaercs, KpoMe H3MEHEHHSI TeMMepaTyphl,
BCEMH MpOLLECCaMH, BJAHSIOIHMH Ha BeJanuHHY ob6paTHoro toka. CpasHenue
(46) u (41) nokasbiBaet, 4TO pasorpes mpH npo6oe pasex 06paTHON BeH-

ypHe TKTH. IMpaktuueckn —2 <« 1.
b
Ilpu sTOoM ycjoBHH pelllenHe ypaBuenus (46) naer, urto

s Ta 2T\ 7o
AT —5'—(1 -+ '—b")ﬁ—b— (47)

Ias nuskoomuoro repmauus npu 7=300° neperpes AT=?0.—;=IO° C.

Be/nunna o6paTioro Toka, mpeAlecTByolas Nepexoay B HecTaGuabHoe
cocTosnue, coryiactio (40), paBHa

(Ao
Tb\g Tb TO
Ib:ls _i;; 4

?0 TO
l,~le~271, 48)
Toacrasassa 3nauenne /[, u3 (48) B (43 ), HaxoQHM, 4To NpoGHBHOE Ha.
npsxenne

npu

KAT KTy
Iy ~ bel’
Takum o6pasom, npoSHBHOe HanpsXKEeHHe NPH TEMJIOBOM npoGoe NpaMo
NpONOPUHOHAJIbHO KO3(QQHUHENTY TeNJOOTAA4YH BHIMPAMHTENS H 006patHo
fIpONOPHUHONAJLHO TOKY HachillenHsi. Onpegensiomefi /a9 TeMneparypHo#
3apucuMoctd U, sABiseTca 3aBHCHMOCTb TOKa HacbILEHHS OT TEMIepaTyphl.
Kak caenyer u3 (49) u (41), temnepatypubili Ko3dduuuent npoGuBHO-

ro nanpaxennsa TKITH

1 au, 1 di b 50)

(49

U,=

U, dT I, 4T T2’

Ilpu HajaHYHK COMPOTHBJIEHHA R, WYHTHPYIOLIETO p—n Nepexol, nepe-
TpeB, HACTyNalOWU#i NPH NOCTHXKEHHH NMPOGHBHOTO HAMPAXKEHHs, MoXeT GBITH
3HauuTe b0 GosbIIKM, ueM (47), a npobHBHOe HanpPsAXKEeHHE MeHbIIHM,
ueMm (49). Paccmotpenne, nofo6HOe NPHBENEHHOMY, [aeT, 4TO B 3TOM «Jy-
4ae pasorpes

a npo6HBHOe HanpsKeHHe ONPeAC/IseTcs H3 ypaBHEHHs
2
Up b
_+1
ar, (et
Upex —10 ¢ \RKTs ] (50)
bl
Kak yxe ynoMHmnaJjioch, A4 repMalHeBhX Buinpamureseii 9000 b 4500;

3JleCb MaKcHMaJ/Iblioe 3HaueHHe COOTBETCTBYET HH3KOOMHOMY MaTepHaly H —
MHHHMAaJIbHi0€ — BBICOKOOMHOMY, MPOBOANMOCTL KOTOpOTro 6Ju3ka K cobert-

BeHHOH.
B npuBefexHnoM pacueTe npOGHBHOTO HANMPSXKCHHUS YYHTHIBAJOCH TOJIBKO

BblIeJieliNe TeNJa NMpH 06paTHOM TOKeE.
16 .




Ecan yuecTb MOIHOCTD, TEPAEMYIO IPH NPAMOM TOKe, TO BMecTo (43) HMeeM
UlI+P;,=K(T-T), (1)

a ypaBHeHHe (45) ocTaeTcs HeM3MEHHBIM, TaK KakK NMOTepH Ha NMPAMOM TOKe
P, npakTHueckH He 3aBHCSIT OT TeMIepaTypHl BHIIPSIMHTE/s, NOTOMY UTO Be-
JIMYHHA NPSIMOTO TOKa ONpefessieTCsl HarpPy3KOH B LeNH.

U3 (51) umeem, uto

UI=K[ T— (ro+ ]7)?)] = K(T—10),
rae

])
0=7 + =2, 52
ot 2 (52
TakuM o6Gpa3oM, BAHsSIHHE OTEPb HA NPSMOM TOKE SKBHBAJIEHTHO MOBBI-
WEHHIO TeMIIePaTypLl OKpy:Kalwliell Cpefbl HAa BEeJHUYHHY
- p,
0—7,= -4,
° K
YueT posiu TCN10BOIO cONPOTHBJCHHSA NpPH Npo6oe nokasbiBaeT [16], uto
BJIHAHHE 3TOTO (PAKTOPa SKBHBAJEHTHO He TOJbKO MOBLILEHHIO OKPYXaloleH
TeMnepaTyphl Ha BeJHYHHY, PaBHYIO mepenajy TeMnepaTypbl BHYTPH BbHIIpS-
MHTeJS
O2ARE,
aF

HO M YMeHbLICHHIO Ko3(d(HUHCHTA Temsooraaud K, BBefEeHHIO BMeCTO Hero
. BeJIHYHHH

(53)

K
, 54
K (o4)
e
N 024 1
0=
AF
3nech A — KO3(@HUUHEHT TCNAONPOBOXHOCTH, KAA/CM - CeK -2 (pjs repMa-

nusi A =0,14);
h — ToJIlLiMHA NJIACTHHKH TepMaHHs, CM.
ITpu h==0,5 um, P,=8 1, K=3 sr/rpan, F=2 cm®.
v~5:10—2.4 =0,2°C
81 = 5' 10_2
3
n=—— - =2,6,
1+0,15

U3 mpuBeseHHOro iipuMepa BHAIIO, UTO TCNJIOBOE CONPOTHBJIEHHE BHINPSi-
MHTEJSE MOXCT 3aMCTHO YMCHBIIHTh NPOGHBHOe HANpsiKeHHe, TaK Kak NpH
TENJOBOM MpoGoe OHO IPSIMO MPONOPLHOHAABHO KOIPPHUHEHTY TCIJI00TAauH.

AnekTpuuecKuii npodoil. Korra Bo3MOXKHOCTb TCIWIOBOTO 11p06OsT HCKJIIO-
yeHa G6Jiarogapsi XopouieMy TCIJIOOTBOAY WJM MajoMy BHIACJCHHIO TemJa,
TO NPHYHHOMN 11p06Gosi sBJAAETCS, KAK [OKas3aJjHd pas/HuHblC HCCJel0Balins,
ynapHas uvonusauus. Teopus npo6ost BejacACTBHe yAapHOH HOIH3alHH B NO-
JIyPOBOAHHKAX Pa3BUTa 110406110 TOMY, KaK 3TO c¢JaaHo AJs rasos [16, 17].

Ipu ko3pdHuHeHTax yJapHO#l HOHH3AUHH @ — AJs 3JCKTPOHOB H f§ —
Jist ABIPOK MpOGOH HacTymaeT, Korga BbUIOJHSCTCS yCJOBHE, 4TO

h
fadx =1, (55)
0

ecan a=§.
2 3akas 98 17



YcaoBue (55) o03HauaeT, yTo KamAbli 3/J€KTPOH, NMPOXOAA PaspsAHLIE
NPOMEXKYTOK, CO34aeT NyTeM yAapPHOH HOHM3aLHU OfHY Napy — IeKTPOH H
nbipky. Takum o6pasom, NpoGuUBHOE HaNMpSAKEHHe PABHO MHHUMA/JbHOMY 3Ha-
YeHHIO, NIPH KOTOPOM Pa3pff CTAHOBUTCS CaAMOCTOSITE/bHBIM.

Houusauus, npousBOAUMas 3/€KTPOHAMH, HAXOAALLUMHUCS B NOJ0CE PO~
BOAUMOCTH, Xapakrepusyercad Ko3(hpPULUHEHTOM d, a HOHH3ALKA, NPOH3BOLH-
Mag BaJIeHTHHIMH 3JIeKTPOHAMH,— KO3(p(HLUHEHTOM [ H MPUNHUCHBaeTcs AbiD-
kaM. ConocraBJjieHHe 3KCNEePHMEHTAbIbIX AAHHHX M Pe3Y, bTaTOB TeOpeTH-
4YeCKOrO PacCMOTPEHUS NOKa3blBaeT, 4T0 KO3(DQHUHEHTH « u f§ He paBHBL
Eciit 200yCTUTD, YTO OTHOLICHHE 3TUX KO3 PHUIIHEHTOB

3

-'— =k = const,
a

1O KpuTepHeM rpobosi BMecTo (55) siBASETCS YCIOBHE, UTO

h Ink _
fadx =-—-, (56
o r—1
s repmanus k= 2,
KospduithenTol yaapHOH HOHH3ALHH 3aBHCAT OT HANPAKEHHOCTH NOJIA
B pesyabraTte uaMcepeHHil Oblio 11afeHo, YTO B TePMaHHH NPH H3MEHEHHH
HanpAXKEeHHOCTH NO0Js B NpeaeJax, NPaKTHUeCKH JOCTHT aeMbiX B FepMaHHEBbIS
BBINPSMHUTE.T5IX, 3aBUCHMOCTb ¢ OT E npu6.aHXKeHHO BbiparkaeTcsi COOTHOLIe-
nuem [17]
a~ AE®
rie i
A=10 *1cm, B-5,45.

B CIJlaBHbIX, TAK Ha3biBaeMbIX CTYVIIEHUATDLIX, p—7/1 HEPCXo1ax Haipsms-
XKEHHOCTh 10151 B nepexole

o

E:.:E,,,( 1 — “—)

¢

. . _ 2l
rae E, -— 3nayeHne HanpsixeHHOCTH npu x = 0 pasmo -“— .

]

Lupuua p—n nepexoaa
§=mU',
rae U — nanpsixkenuc Ha nicpexose u

e 1\
m= (— . ———) .
27mq Ny

31cChb & — AH3AEKTPUUeCKasl NpOHHLAeMocTh (a5t repmaling e=16).
Hcnoabsys (56) u nocaeayiollhe cOOTHOLICHHS, MOKHO HAHTH, 4TO PO
fHBHOE HamnpsKeHHe NPH 3 JeKTPHUeCKOM 1poboe

C -
Up="", (57
Ng
rae C— KOHCTaHTa, BbipaxaeMas uepe3 Apyrue nocrosiiibie, H
B..
== . ! .
B-'-1

Jlisi repMaHust NPOGHBHOE HaNpSKEHHE MPH WMIY.IbCaX, KOTAA Harpep
NPaKTHYECKH HCKJ/IIOUEH, BHIPaxaeTcs cooTHOWEeHHeM (57)

2,8.1012 (58)
Nl‘)1,69 :
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Hapyinenne 3neKTpHueckofi NPOYHOCTH BHIPAMHTEST MOMKET NPOH3OMATH
He TOJbKO B pe3yJbTaTe Npo6os p—n nepexona, HO H BCJAEACTBHE NEPeKpH-
THSL €r0 Y Kpas, BRIXOASILEro Ha NnoBepxHocTh. g uabexaHust 3TOro HeoG-
XOIHMO, 4TOGLl B 9TOM .MeCTe JEKTPHUCCKash MPOYHOCTh cpeanl 6biia 6b o

CTaTO‘{HOﬁ, a pacnpepe/ieHue 3JCKTPHUECKOIo noJisd ¢ Upe3MEPHO HCKaxen
reiM [18].

7. MNAPAMETPbI BbINPAMHUTEJNSA U CBOHUCTBA HCXOJAHOIO
: MATEPHAJIA :

[TapaseTpamu CHJI10BOTO BHINPSAMHTEIR SBASIOTCS NpedebHble 3HAYCHUS
APAMOrC TOKa W HAIPSDKeIUs,, TOKa NachileHnsi H o6paTHoOlro HanpsKeHus.
CpoficTBaM# HCXOAHOTG MaTepHa.1a, YuHTblBaeMbIMU NPH TCOPCTHYECKOM pac-
CMOTpEHHH, ABJAIOTCA H36BITOUHAsE KOHIEHTPAIlHsi HOHH3HPOBAHHHIX NpHMe-
cefl ¥ aHHa AudPy3un U3GHITOUHBIX HOCUTE ICH 3apsinoB. M36biTouHast KOH-
WEHTPALHS HOHH30BaHHBIX NMPUMeceH NMPH HAJIHYHH CTYNeH4yaToro p—n nepe-
xona, o6pasyeMoro npH BILJIaB/eHHH HHAHA B repMatnif, Moxer 6niTh Haii-
AeHa no usMepenusM guddepeHIlnaJbHOl eMKOCTH nepexoaa

F eN, s
o ,__[ __9%Na _] . (59)
2 | 2= (U~ -Up
Tlpu o6paTiioM Hanpskenu U, npeBbilualoieM HECKOIbKO BOJbT, MOXK-
HO Besuuutioil U, — KOHTaKTHOM Pa3HOCTbIO MOTEHLHAJOB Ha p—n nepexo-
ae — npeHe6Gpeyb 1O CPaBHEHHMIO ¢ BejHYHNON 06patiioro HanpsKeHus.
J1si TepMaHus, KakK 3To caeayer H3 (59), eMKocTb B CH,

N ,
C,~3-10 4F ‘/ —&"-—4, (599
rane F—B cM?;
U — unanpsxelue, 8.
U36bITOUHAY KOHUEKTPALUsi JOHOPHBEIX NpHMecei
. 2
N, = 8z (U+UpCa (60)

Fiqe
Jas repmanusg

N o~ . 107 Ca 2
Ny=1,1-10 U(F) .

B ucxomHoM MaTepHaJjc U3GHITOUHYIO KOHLUEHTPALHKIO NOHOPHBIX NMpHME-
cefl HAXOAAT OGHIUHO 1O H3MEPCHHSIM YAeJbHOH NPOBOAHMOCTH

2

. ni

==q(nv,,+pv,,)==q(nv,.-r~ gl ) (61)
Otkyaa :
s 2
[+ o 2ed
n e s _Jr e ni pp ,
2p09 4q%un tn

a Ny=n— (ni'n).

OT H36BITOYHOI KOHLEHTPALUK A0HOPOB N, 3aBHCHT BeJHYHHA TOKA Ha-
CHILLCHHS H NanpsiKeHHe NPH 3JIeKTPHUCcCKOM npoboe. Tok HachilllcHHS, Kak
caenyer n3 (16), npubusure/bio 06pPaTtHO MPOIIOPLHOHAIEH N4, a npoGusb-
HOe HampsKeHue, Kak cjeaycr u3 (58), Takxe o6paTHO MPONOPUUOHAJIBHY
N . Takum 06pa3oM, YMeHbLI€IHIO TOKa HachlllleHHsl, JOCTUTaecMOro nyTeM
yBeanueHus N, CONYTCTBYeT TAKXKT yMCIbIIEIHE HANPSKCHUS NPH 3/CKTPH-
uecKoM npo6oe, H, TOAbKO yYCT KOHKDETHBIX yC/10BHH paGoThl BHIMPAMUTEIA
onpefeasicT palHOHAIbHDBIA BEGOD Beandutbl Ny H, COOTBETCTBEHHO, yA&b-
HOTO COMpPOTHBJ/ICHHS HCXOANOTO repMaHnHus,
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Kaxk caepyer u3 (30), npu GOJbILKX YPOBHSX HHBEKLUHH BeJAHUHHA Nps-
MOT'0 TOK2 BOBCE HEe 3aBHCHT OT YAEJbHOTO CONPOTHUBJEHHS HCXOLHOTO repMa-

HUS,
Oanna and@ysnu u3GLITOUHBIX ABIPOK B 3/JEKTPOHHOM repMaHuu

L,=VD,x,,
Kak cqaeayer u3 (16), maso Bausier Ha BeqHUHHY ToKa Hachiuenus [. Ilo
MHOTHM CO0OGpaxeHusM, HeoOXOAHMO BLIGHPATh TOJIIHHY MJACTHHKH TepMa-

o w
HHSI TakoH, UTOOH! -L—<i, a NPH 3TOM YCJAOBHH TOK HaChILIEHHS NMpakKTHUe-

CKH He 3aBHCHT OT L:. Ecau THUIOBOH 31€KTPOA BEIOpail TaKHM, YTO Ha rpa-
HHLle C repMaHHeM HMEeCTC MoTeHUHaabHbIH 6apbep AAs ABIPOK, To 06paTHbIR
TOK, KaK caenyer us (18), Gyner, mpumepHo, 06PATHO NPONOPIHOHAJEH T,
¥ GyJeT TeM MeHblie, yeM GoJsibuie AadHa aAuddysun L,.

Ipsmoit ToK 14, Kak caenyer u3 (23), mano 3aBHCHT oT L, npu ycnoBuwy,

w 3
4ro — < 1. Ecsin 370 ycs0BHe He BRINOJAHSAETCH, TO NPsIMOH TOK OyheT Tem

Meubu;;e, yeM Gospuie L,. Caenyer, oAnako, yuecTb, YT0 NPU GOJbUIAX YPOB-
HAX HHDBEKIMH, KOTAa KOHUeHTpauHs Hocuredaell mpepbiaer 10'¢ 1/cu?, xo-
s¢ppunuentsl anddysun D, v D, pe3ko yMeHbIIAIOTCSH C YBeJHYEHHEM KOH-
nearpauny [19]. BpeMs XH3HH TaKyKe 3aBHCHT OT KOHLEHTPAIHH HHBEKTHPO-
BaHHBIX HOcHTe el H B npocrefimeM cayyae [20]

o el adp)

14-c¢dp
rjgje @ U ¢ — KOHCTaHThI,
8, — KOHIIEHTPALLHA HHDBEKTHPOBAHHLIX HOCHTEJeH;
To — BPeMs JKH3HU MPHU MaablX YPOBHAX HHDBEKIUH,
HPH 60JbIIHX YPOBHAX HHDBEKIHH T CTPEMHTCA K NOCTOSHHOMN BeJAHUYHHE,

paBHOH

a
OtHouwlenine — , Kak [10Ka3aJJH HCC/AeAOBaHHSA, 3aBHCHT OT TeMIe-
[

patyphi; B 06pasiax, HCNOJAb3yeMbiX [Jisi BbINPAMHTEE, NPH KOMHATHOM
a a

Temnepartype 6610 — >1 a5 HH3KOOMHOIO H - <1 aJs BBICOKOOMHOTO Tep-
4

maunus [21].
JlonoaxuTeNbHOE NajieHHe HalpsiXKeHHsi B repMaHuu BHe o6aacTH o0b-

eMHOTO 3aPfla OCTAeTCs MPH NPAMOM TOKe, KaK cjefyer u3 (34), oueHp Ma-
JIBIM TOJBKO NPH YCJIOBHH, YTO AJHHA AH(GYsun L, 3HauuTesbno GoJblie
@, IPUMEpHO, PaBHOH TOJILIHHE NJACTHHKH repmanus. [TostroMy Adas s¢dek-
TUBHOH PaGoThl MOILHOTO BBIIPAMHUTE/SE [IEPEMEHHOrO TOKA HH3KOH 4acTOThi
AB/AETCH HeoOXOAHMBIM BHINOJIHEHHC YCJIOBHSA, UTOGbl L, Obl/I0 3HAUHTEbHO
GoJqblie W.

Texunuueckne TpeGOBaHHA HAa HUCXOAHBIH repMaHHfl HOJIXKHEL, eCTeCTBEH-
HO, YUHTHIBATh TaKxKe H TEXHOJIOTHIO MPOM3BOACTBA MOLIHBIX BBIIPSMHTENEH.
B 3ToM OTHOUIEHWH KeCTKHe TPeGOBaHHA NMPeAbSBJAIOTCS K OJHOPOLHOCTH
MaTepHaja aas obecreyeHHst paBHOMepHOH AHDOY3HH HHAHMSA NPH BHJaBJe-
uuu. ONHOPOAHOCTL MaTepHaJa HeoOXOoANMAa TaKXKe [/s PaBHOMEpPHOro pac-
npeeseHnst TOKa Mo BCeMY CeueHHIo BuNpaMuTes. OueBHAKO, YTO OJHOPOA-
HOCTb MaTepuana GyjgeT TeM Bhillie, yeM MeHblIe B HeM nmpumecedt. [Tostromy
ynpasJ/ieHHe 3JAeKTPONPOBOJHOCTBIO FePpMaHHS JOJKHO NMPOBOJHTbLCS He My-
TeM KOMMEHCAllHH pasHBX mpuMeceli, a NPHCAAKOH onpefie/leHHbIX npuUMecei
K UHCTOMY HCXOJHOMY MarepHasay,
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MoHokpHCTaMIB HO/MKHE! GHITh TaKiKe CBOGOMHH OT HCKaMXKeHHH KpHCTaI-
JHYEeCKOH pellleTKH, ONHOH H3 GOPM KOTOPHIX cayKaT AHcAoKauuu. [Tockob-
Ky 3TH HapyllleHHs OXHOPOIHOCTH MAOCTYNHH H3MEPEHHIO, Lejecoo6pasHo
TaKXe BKJAIOYHTb KOJHYECTBEHHYIO OLUEHKY HX B TEXHHUECKHe TPeGOBaHHS Ha
NoJIyNpOBOIHHKOBLIH MaTepHaJ,

8. OPUEHTHPOBOYHbBIN PACYET

Hau6ounbluyo yrposy A/ MOLIHOFO BHINPSIMHTENSI MPEACTABJSET TEMJO-
Bo# npoGoii. [103TOMy HeOGXOHHMO CTPEMHTBCS NMPH pacueTe K MAHUMYMY
NOTEPb H NPH KOHCTPYKTHBHOM OGOPMJIEHUH BHINPAMHUTENS K MAKCUMYMY TeM-
JIOOTAa4H.

[ToTepH MoOILHOCTH B BBHINPSIMHTENE

P-1,U+1U, 62)

roe I, — cpefiHee 3HaueHHE TIPSIMOTO TOKA;
U — npsiMoe HanpsixKeHHE;
I, — o6paTHblil TOK;
U, — o6patHoe nanpsikeHHe.
Hcnonssys (30) u cunras, uto ob6paruwii tok I ,== kI, rae ky— uncneu-
HBlf MHOXXHTEJb, a [, — TOK nacblllleHHs1, HaxoluM u3 (62), uto

— 7 kT law
P= g TIn Stk LU, (63)

Insa ogHOMOJYIIePHOAHOTO BHINPSIMJIEHHS] MNEPBHIY YJ€H MPaBoi yacTH
B (63) Gonblue npamepHo Ha 156%, ecan [, — cpeaHee 3HaueHHe BHINPSAMJICH-
HOI'0O TOKA, a UMCJeNIIbl MHOXHTC/b

P

K

MOXHO CYUHTaTh nopsifka 1, ecaim U, — BeaHuHHA aMIIMTYAB o0paTHOro Ha-
NPSIKEHUS, \

[Moxcraeassa B (63) Buipaxenue aas [/ u3 (17) u 3aMenss p, Ha i ,
n,
HMEEM, 4TO
2k T Iqw DU, i} FE
P=l, ——In—=" _  1pr BT (64)

: n
q 29Dpn; F n,w

Korna sananbl npsimMoit Tok /4, o6patiioe nanpsixenne U, n Temnepary-
pa T, To, KaKk caeayeT 13 (64), MHHHMAbHbie HOTepH P GyAyT NPH yCJAOBHY,

4yTo

©w @DU,n}  qupU, n} (65)
F~ 2n,I;kT — 2n,ly
Tlpu 3TOM yC/JIOBHH MHHHMAJIbHBIE NMOTEPH
kT mU
P,,,,-,,=21d4—<1 +1n-f’-‘—’,_). (66)
9 An, kT

Tlpunumas, yTo
1,=20a; U, =200 s; T = 300°K;
n,=8-10" 1/cam?,

1, = 1700 cu?/s - cex,
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uaxoanm ui (65), uro
210 21/cn.
F

Ilpu BbGOpe TOJILUHBI KPHCTA/Lia CJAEAYeT Y4ecTb, YTO V CTyMeHYaTo-
ro p—n nepexona IHPHHA MepPexona

. el, 'y
3 - (_ S I 6
21:(}}\"‘; - ( 7)
A8 p—n nepexoia, NOJYUCHHOIC BNJaBJECHHEM HHAHA B repMaImﬁ
bJ - R l:
3==4,25- 10% [El o, (68)
Ny

rge U — HanpsXceHle B BOJbTAX.

IMonaras pas 3anaca sjekTpuueckol npounocrtu, yto U=600 @ u cuu-
Tas, yto N, =8 - 10" 1/cm3, uaxonum, uro 8=>=0,12 unu.
Ecan B3siTh w=:0,2 MM, TO ONTHMA/JbHAR BeAHUHHA
~ w ¢
F=——=2 cn®
10—2

TonuuHa MOHOKPHCTAAIHUECKOH MAACTHHKH FeDMaHHsi [O.KHA OHITH
HECKOIbKO Gosblle w, yuuTbiBas ray6UHY BIJIABACHHS HHAHA B repMa-
HH,

Has BbiGopa Beauuunsl F — niowann p—n nepexoa Heo6XoLuM Haps-
Ay ¢ TeXHWYECKHM H IKOHOMHuecKHil pacueT. Boinoanenue yeaosusa (65) mo-
XKeT ObiTb HHOTJA COMPsKEHO ¢ BbiGopoM cauiikoM Goabliux F. TTpu stoM
noTepu 6yAYT MUHHMA/bHH, HO CTOHMOCTb H FaGapuThl BLIIPAMUTE/IA BEAU-
ki, OnTuMa/bHoe pellleHHe MOXeT GbiTb HafJeHo TOJNbKO MPU yueTe peasib-
HBIX ﬁ'cnoanﬁ NPOH3BOACTBA H IKCIMYAaTALUH BbINPAMUTEIN.

0AGHpas HeOMHUYeCKHH KOHTAKT y ThIIOBOIG 3/1€KTPOAA THNA nnt, MOX-
10 yMeHbIIHTL 06patublii Tok npu yciosun (w/L,)<1 u Takum o6pa3om
NOBLICUTHL NMPOGHBHOE HAMpsAXKeHHe NpH TeloBoMm npoGoe. Ho yMmeubluenue
0GpaTHOTO TOKA CONMPSKEHO TaKKe ¢ YMeHblIeHHeM MNPAMOro TOKa, H LS
NOAAEPKAHHUA ero ONpeaeJeHHOH BeJHUHHB HEOGXOAHMO YBEHUUTH NpAMOe
HanpsXeHue, 4To NOBJieYeT 3a cOBOH yBesnuueHHe noTepb. TakuM 06Gpa3oM,
H B 3TOM CJyuyae ONTHMaJbHOe pellleHHe MOXeT GbiTb HalfeHO, TOAbKO MpH
yueTe peajbHHX Yyc/0BHH.

CootHoutenus (63) u (68) MOryT GbiTh MCMOJAb30BAaHbl NPH yCTAHOBJE-
HUYH THIOOBLIX CTAlAPTOB HA MOIIlHble FePMAaHHEBHE BbINIPAMUTENH.

BuiGop yaeabHOro cONpOTHBJICHHS MOHOKPHCTAJJ10B FepMaHHsi Heo6Xo-
IHMQ TNPOH3BECTH, HCXOAA H3 BeJIHYMHbLI OGPATHOre HAaNpPsiXKEHHN M 3amnaca
3JIeKTPHUECKOH NMPOYHOCTH, YHUHTHIBAsl BO3MOXKHble MNepeHanpsxenus. Ilpu
pPEeAKHX KPATKOBpPEMEHHbIX HAMPsKEHUsIX NOPsAKa MHKpPCCEKYHA npoGoil 6y-
AT 3JeKTpHYeCKHUl, U BeJIH4YHHA NMPOGUBHOTO HANPsKEHHS MaJjo 3aBHCHT OT
temnepatypbl. He caeayer, oanako, BHGHPaTh YHAE/JbHOE CONPOTHBJEHHE
CJAHUIKOM G0JbLUHM, TAK KAK 3TO CONPSAXKEHO ¢ yBeJHUEHHEM OGpPaTHOro TO-
Ka H, cJAeJOBaTe]bHO, ¢ YMCHbHICHHEM NPOGHBHOrO HANPSIKEHHUA NMPH TENJOo-
BoM npo6oe.

OueBHAHO, UTO 4% MOLLHBIX BHINPAMHTE/EH HAa HH3KHE HANPAMKEHHUS 1ie-
JAecoo6pasHo MPH MPOYHX PaABHBLIX YCJAOBHAX BHIGHpaTL repMaHuii ¢ HeGOJb-
HIMM YAeJbHbIM CONPOTHBJGHHEM AJs yMeHbllleHHs notepb, Kak yxe ynoMu-
HAJOCh, peulaiollee 3HayeHHe A/ MOIIHBIX FePMAHHEBLIX BHPAMHTEJeH
HMeeT TeNJooTAAauYa, KOTopas AOoJKHA OblTb BHGPaHa HACTOJNbKO GOJBIIOH,
4TO6bI NCKJOUHTL ONACHOCTh TEIJIOBOTG Npobost.
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NEPEYEHb OBO3HAYEHHA

b — oTHoWeHHe WHPHHHL 3aMpeUIEHHON MOJIOCH SHEPrHit B NOMYNPOBOAHHKE K MOCTO-
aHHoit BoabuMana B °K.
Cyq — auddepeHiHaIbHAA €MKOCTD.
D, — kosddunuenr auddysun IHpox.
D,, — rkoadPuurent nuddysHH 3/1eKTPOHOB.
E — HanpsAXeHHOCTb 3JIEeKTPHUECKOTO MOJd.
€ — OCHOBaHHe HaTypa/ibHHX JOTapH(MOB.
F — nnomags p—n nepexoja.
h — TOMUIHHA MOHOKPHCTAJIHYECKON MJACTHHKH BHIMPAMHTENS.
Is - TOK HacHIEHHS BRINPAMHTEA.
Iz — npaMon ToK.
Ip — 3MeKTPOHHHNA TOK.
1, — nBIpouHHIf TOK.
/I —ToOK.
Iy -~— oGpaTHHil TOK npu TennosoM npo6oe.
ip —- NIOTHOCTb RHIPOYHOMN COCTABAAIOWER TOKa.
iy — NJIOTHOCTb 3/IEKTPOHHOH COCTABJSIOUIER TOKA.
£ — nocrosiHHaa BosbliMaHa,
K —- BefiHUHHA TeNIOOTAAYH BHNPAMMUTeENS.
L, --nnuHa anddysnn ABIPOK B 3/IEKTPOHHOM TePMaHHH,
n --- KOHIEHTPaLHA 3/JeKTPOHOS,
N, — PaBHOBECHAfi KOHLEHTPAIMHH 3/JeKTPOHOB B 3JEKTPOHHOM TepMatHH.
N, — KOHUEHTPallua 3MEKTPOHOB y TpPAHHLH MeXAY 06/acTbi0 06beMHOrO 3apsaia #
3/JIeKTPOHHOII YacTbio TepMaHHs.
in; ==p; — co6CTBeHHAass KOHLEHTPauHa 3apaios.
Ngy — KOHHEHTPANHA 3JEKTPOHOB Yy THIJIOBOTO KOHTAKTa BHINPAMHTeNd.
N4 — H36biTOuHas KOHUEHTPAUUA NOHOPOB HAA aKIeNTOPaMH.

P — KOHUEHTPanHs ABIPOK.
Pn — PaBHOBeCHasi KOHUEHTpALHs AHPOK B 3JeKTPOHHOM MOJYNPOBOAHHKE,
Po — KOHUEHTpAllHA ABIPOK Yy TPaHHLBL MeXAY 06J2acThi0 OGHEMHOrO 3apaga H 3JeK-
TPOHHON YacTbi0 TepMaHHA.
P; — MownoCTB, NOrAOIaeMas BHIPAMHTEEM HA MPAMOM TOKE,
g — 37eMeHTapHbill 3apsif.
R — conpoTusieHne, WyHTUDYIOLee P—n NEPEXOA.
S — CKOpOCTb NOBEpXHOCTHOH PEKOMGHHALHH.
T — a6comoTHaa TeMneparypa.
To— TeMnepaTypa OKpyXaiouleil cpefH.
T, — TeMmnepatypa p—n ficpexona NPH TENAOBOM [1po6oe.
{J, ~— nononuuTeNbHAA DPa3HOCTb MOTEHUHANO0S BHe O6JAcTH 0GbeMHOro 3apsila, cBA-
3aHHadA ¢ 3/MeKTPOHHON cOCTas/AsIOUIeH TOKa.
U — nanpsxenue.
U, — KOHTaKTHas uJH AubQY3HOHHAs Pa3HOCTh MOTeHIHAJOB,
U, — o6paTHoe HampsxKeHHe.
4’y — npo6usHoe HampsXeHHe,
v — HanmpsAXeHHe Ha p—n Nepexone.
W@ -— TOUHHa SJIeKTPOHHOﬁ YaCTH repmMaHusi B BHIIPpAMHTE e,
a — KO3 UIHEHT YARAPHON HOHH3ALHH AJIA 3JEKTPOHOS.
8 - KO3 dHIHeHT yNapHOHl HOHM3AIMH JJIA JBIPOK.
y - nepenap TeMnepaTyphl MeXAY KOXYXOM BHIPAMHTENA H p—n NepexoldoM.
& - wmupHHa p-—n mepexoda.
& — AHIJeKTPHYeCKass MPOHHIAaeMOCTh.
N — 3¢ deKTHBHAA BeJHUYHHA TelJOOTAAYH BHINPSIMHTeNA NPH ydeTe TEMAOBOro COMpO-
THBJGHHS.
© — 3pdeKTHBHAA TeMnepaTypa OKpy)Xaiouiefl cpeAnl NpH yyeTe NOTEpb Ha MpPAMOM
TOKe,
% — KO3 HIHEHT TenJONpPOBORHOCTH MaTepuaJja.
lﬂp — NOABHXHOCTb ABIPOK.
Yn NOAABHXHOCTb 3JIEKTPOHOB.
T,—- BpeMs XH3HH H3GHITOUHHIX AHIPOK B 3JEKTPOHHOM NMOMYNPOBOAHHKE.
To—— BPeMd XKH3HH H36GHTOYHHX 3apAA0B NPH MAaJOM YPOBHe HHbeKUHH.
€ ~— pa3HOCTb MOTEHLHA/OB BHe 06/acTH OGBEMHOro 3apsaja.
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Kaup, texi', Hayk C. B, O0uuxuii.

Bcecolosuniil anekTpoTexsHueckusl HHcTHTYT HM. B, H. Jlenuna (B3H)

lepmanueBbie U KpeMHHUEBbIE CUJIOBBIE
NoJyNpOBOAHUKOBbIE BbIIPSIMUTEJH
U 06JacTb UX NMpPUMEHEHHs

Ins MHornx otpac/elt HAPOAHOTO XO3sIHCTBA: [IBETHOH H UepHOH MeTaJ-
JIypPTHH, XHMHYECKOH H YIOALHON NMPOMBIILAEHIIOCTH, TPAHCIIOPTA, 060pOHHOH
TEXHHKH — TpeGyeTcsl MOCTOSIHHLIH 3/1eKTPHUECKH i TOK.

U3 ofumero xonuuccTBa reHepHpPYEMoil MOLIHOCTH NepPeMelHOro ToKa
Go.ibiliofi NpoLeHT npeo6pasyeTcss B NocTosiHHBIH TOK. [lasi npeo6pasoBanis
nepeMeHHOTO TOKA, TEHEPHPYEMOro Ha 3JCKTPHUYECKHX CTAHLHSIX B MOCTOSH-
Hull, NpUMEHAIOTCA MaulHHHbIe Npeo6pa3oBaTe/iH, PTYTHLIE H CedeHOBbIe Bbl-
NPSiIMUTEH.

Pazpa6aTuiBaloTCss HOBLIE CHJOBLIE NMO/YIIPOBOJHHKOBLIE FepMaHHEBLIE H.
KpCMHHeBble BHINPSIMUTENH. DTH NOJYNPOBOJHHKOBLIE BLINPSIMHUTENH, PaHee
npUMeHsABIIHECS NPeHMYLIeCTBEHHO 451 C1a00TOUHOH NPOMBINIIEHHOCTH, B
GaurKafiline rofibl A0AKHL 3aHATh Goablloe MECTO B MOLIHBIX MpeoGpasoBa-
TEJbHLIX YCTAHOBKAX.

3a py6exom — B Coenunennbix IliTatax Amepuxkd, Anrauu u 3anan-
no#t I'epmanun — c 1950 r. BegyTca ycHJIeHHble paGoOTLI Haf CO3AAHHCM CH-
JICBbIX BBINpAMHTENEH,

B T1a6a. | npuBegensl faHHLIE 3JIeKTPUUECKHX NAapaMeTPOB AJsl PA3JHY-
HLIX BHIMpsIMHTejeH, Bhinyckaemulx ¢upmoit «Cumenc-llykkept» (PPT).
XapakTepHuIM SIBASETCS TO, YTO AJisi TePMAHHCBBIX BHINPAMHUTeell o6paTHOe
HanpsixKeHHe orpanHuuBaercs 110 8, a Temnepatypa 65° C, npuuem okpyxaio-
1A TeMrnepaTypa He Jo/xKHA ObiTh Builne 35° C.

3nauuTebHO Goabliee 06paTHOE HANPsixKeHHe JOCTHTHYTO A5 KpeMHHC-
BbIX BeHTH/elt — 380 8; paGouas tTemneparypa gocruraer 140°C npu Ttoit xe-
oL[yskaloeil temnepatype 35° C.

Bo BcecolosHom aaekTpoTexHHyeckom HHcTHTYTe HM. B. H. Jlenuna B
KcHie 1955 r. Guina opraHusoBaHa 1a6OpPaTOPHS MO CHAOBLIM MOJYNPOBOI-
FUKOBBIM BLINpAMHTeAsIM. DToil JabopaTopHell pa3paboTaHbl repMaHHeBLie
BLIMPSMHTE/bHLIE 3JeMeHTH: BeHTHau BI'-2 wa 2—10 q, or 50 go 300 3;
BI-10 na 10—20 a, 50—100 s u BI'-50 Ha 50 @, 50—100 g ¢ BO3AYIUHLIM OX-
daxpaenuem; BBI-200 u BBI-500 ¢ BoasiHLIM oXaaxaeHuem Ha 200 u 500 g;
50 a.
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Ta6auua 1

HDAHHBIE Mo MONYNPOBOAHHUKOBLIM BLINPAMUTEIIM
®UPMbI «CUMEHC-IIYKKEPT»

{
Meauo-
| Mapauerpn saue. | Copenor | Lepue | Koo
" TlaoTHOCTbL TOKA Ha 97EMEHT, ajcm®:
‘ OXMaXjeHHe ecrecTBeHHoe . . . . . . . .| 0,04 0,07 40 80
I oxaaxjenHe HCKycctremnoe . ., . . . . .| 0,14 0,20 100 200
: OGpatnoe HampfiMeHHe, 8, - « - + . - .+ .| 6 25 110 380
;. Makcumanbnan pabouas Temnepatypa, *C . .| 50 85 65 140
f TMeperpes cauime 35°C, °C. . . . . ., .. .] 15 50 30 105
; K.n. 1 axeMenTa, % . . . P A £} 92 98,5 99,6
i Cpasnutesbusie o6beMbl 31eMeHtoB ., . . .| 30 15 3 1
: Buyrtpennee majexue Hanpsawenus, 8 . . . . 0,2 0,6 0,5 l 0.7
i

HccaepoBarenbckile paGoThl BeJIHCh B TECHOM KOHTaKTe ¢ JIeHHHrpan-
cKiM (pusuko-texHuueckuM HHCTHTYTOM AH CCCP u @u3HuecKHM HHCTHTY-
toy AH CCCP. Jlabopatopus Takxe npoBesa coBMecTHO ¢ «[upeameroMm»
uccjaegoBaHHe pa3pabGoOTaHHOrO HM (CBEPXYHCTOIO MOHOKPHCTAJ/JIHYeCKOro
TepMaHHus, JIeTHPOBAHHOI'O AOHOPHBIMH NMPHMECSMH [AJSI CHUJIOBBIX BHIIPSAMH-
Tesell. 9 NPOBeAeHHs HCCJAeAOBaTeIbCKHX paboT B JaGOpPaTOPHH CO34aH
pad cneuMasbHbIX YCTalloBOK M creliioB, Ilpu paspaboTke BeHTHJeH ObljaH
H3TOTOBJIEHE! H HETaJbHO HCCJIEQOBAHLI THICAYM 3KCTEPHMEHTAJIbHBIX 06pas-
LIOB, KOTOpble Mepeaanbl psAAy OpraHu3auHii AJ1s IKCMJAYaTaUHOHHBIX HCIbITA-
Huil. TepMaHHeBble CHJIOBLIE BHIMPAMHUTENH, KOHCTPYKILHH H TEXHOJIOTHS H3-
rOTOBJIEHHS1 KOTOPHIX paspaboTaHbl JabopaTopueit CUJIOBBHIX TOJAYNPOBOAHYU-
KOBBIX BINpsiMHTeJiell, mepedaHbl Ha CapaHCKHil 3aBoA <«DJIEKTPOBHINPAMH-
Teab», Ha 3ToM 3aBofe OCBOeH BHINYCK repMaHueBLiX Bhinpsimutedeii BI-2,
BIr-10 u BI-50. OcBauBaetcst TeXHOJOTHSI M3TOTOBJIEHUS BBINPAMHTEA
BBI-200. TexnoJ/iorus H3rOTOBJEHHA TePMaHHEBLIX BhIMPAMHTEJeH, paspa-
-6orannas BOUY, npuHsata Takxke B Uexocaosakuu Ha 3aBofe «UKI-Craauu-
Tpan».

FTEPMAHHUEBDBIE BbINIPAMUTEJIHU

(OCHOBY repMaHHeBOTO BHINPSAMUTENBHOTO 3JEMEHTa COCTABJAAET 3JeK-
TPOHHO-AbIPOYHBIH Tiepexof, COCTOSIIMN U3 CBEPXUMCTOTO MOHOKPHCTAJHYe-
CKOTO FepMaHHsl 3JeKTPOHHOH NMPOBOAUMOCTH, B KOTOPLIH ¢ OZHOH CTOpCIib!
BIVIaBJIeH HHAMM, a ¢ Apyroit — os10Bo, Takoii nepexoa nponNycKaer a/JeKTpH-
YeCKUfl TOK TOJILKO B O;IHOM Hanpap/eHUH — OT HHAMA K OJ0BY. B o6patHom
HalPaBJACHHU TOK HMEET OUeHlL MaJsylo BEeJUYHITY,

TepMaHueBLIi BBUIDAMHTENbHEIH 31€MeHT paboTacT npu MJAOTHOCTAX TO-
Ka B ThICAYY pa3 SOJbIUUX, 4eM ceJieHOBLi, BO3MOXHOCTL mosyueHus 60Jb-
WHX MJOTHOCTeH TOKA NMPH MAJIOM NajeHHH HATPSIKEHHs B NMPSMOM Hampas-
JeHuu, He npesbiiawiiem 0,4+0,8 6, — HeltHas 0COGeHHOCTb repMaHHeBbIX
BHINIpSAMUTE M.

OcoGeHHOCTH TCXHOJNOIHH H KOHCTPYKLWM repMaHHeBbiX BEHTHAEH. Brias-
JleHKe UHOHS B repMaHHil MPOU3BOAUTCA B HHePTHOH cpeae npu 500 —550° C.
Tlpu 3TOM NPOHCXOAMT AHDOY3Us HIlAHA B repManuil. KoHUeHTpalus npuMe-
‘CH HHJHA B repMaHUU 3aBUCHT OT BpeMelid Aup@y3uu. I'lpy npaBuibHON TeX-
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HOJIOTHH ROJIXKeh: 10J1y4aThC POBHBIH NEPEXOR OT AbIPOYHOrO FepMaHHs K
3JeKTPoHHCMY. He 0/1:xHO 6biTh HH 3y6uUOB, HH JbicuH. [locaeniee gocTu-
"£aeTCA NPH XOpolleM cMa4YuBaHHK rePMaHusl HHAHEM MPH BNJABACHHH. DJeK-
*TPOJIUTHUECKUM TPaB/IcHHEM A0/XKHA ObiTh JOCTUFHYTa Takas oOpafoTka no-
“BepXHOCTH FepMaHHs, UTO0b CKOPOCTb PeKOMOHHALUK HOocUTeACH ToKa Gblia
HEBCJMKA H HANPAXKCHHOCTE SMCKTPUYCCKOTO MOAS BAOIb MCPHMCTPA mepe-
XoJa Obljla paBHOMEPHOMN.

Yro6ui NOJY4HTH K&YCITBCHHBIE Bb[l]pﬂMHTC‘JIH TpebyeTess B mepByio
ouepelb CBEPXUYHCTbIN MOHOKPHCTA/IMYCCKHI TepMaHuii 9.1CKTPOHHON npo-
soaumocTi. [TocTOpOHHHC NPHMCCH He AOJKHBI MPCBBILIATE OANOH CTOMHUII-
JIMOHHO# AOJIH.

KavecTBO repmanHsi XapakTCpH3yeTCsl YACTbHBIM COMPOTHBJIEHHEM H
.auddysuoHHoll  aAuHOH. MoHOKpHCTall B CTPYKTYpe KpuCTaJsuyc-
CKOH pelCTKH HC J0KCeH HMeTh  gedextoB, Has pabor cBdasau-
HBEIX ¢ CHJIOBHIMH NOJAYNPOBOIHHUKOBBIMH BBIMPSMATCAAMH, Oblia paspa-
-fotaHa chnenyasbHas Mapka repmauds [JIC-12-24/0,7 ¢ yae.bHBIM
conpotuBJeHseM 0T 12 70 24 ox - cu u quddy3HOHHOR 1AMHOH He MCHBUIC
0,7 mm. OnHAKO A9 NOBHILICHHSA HANPAXKCHAA BeHTH el He0GX0ArRMO, UTOGE!
yae/ibHOE CONpPOTHBJIEHHE UMesI0 MCHBIIMH pa3Gpoc Kak no CeYeHHIO. Tak H
no AJUHC, X0Ta Gul B mpeAcsax ot 15 no 20 ox - ¢cu u aucdbPpy3noHHas AauHa
:6p1j1a 66! He MeHblle 1,2 ma.

Cheayer otMeTuTh (0JbIlOe BJAHAHHC YMCHAA AMCIOKAIUHA Ha KaueCTBL
3J€KTPOHHO-ABIPOYHOro nepexoxa. Hanmpumep, u3 01HOA naprtuu repmaHud,
HECMOTPSl HA YAOBJICTBOPHTC/bHBIE JAHHLIC MO YICJILHOMY COMPOTHBICHHIO
u AudPy3HOHHOH AJHMHC, TOJYYAJIHCh HCKAUCCTBCHHBIC FCPMAHHCBLIC BCH-
THad. [IpHunHoil, KaK NOKa3aJH HCCJACIOBAHHA, ABHJINMCH AMCIOKAIHOHHbBIE
.JIHHHH, T. C. CHJIbHOE HapyilleHHe KPHCTaJAJuyccKoM peiieTkd, Bricokum tpe-
GOBAHUAM NO YHCTOTC JO/DKHBI OTRCUAThL M OCTaJbHble MATepPHa.abl, MAYLLHC
Ha U3roTOB/IeHUEe BCHTHJICH: MHIHIt, 0JIOBO, XHMHKATHl, BOAOPOA U BOAa.

J1J11 #3rOTOBJICHUS BCHTHMJICH H3 CBCPXUYHCTHIX MATEPHAJIOB HCOGXOIMMO
<0G 1I0lcHAE YCOBH, HCKIIOUAOLHX WX 3arpasHexuce. Jlosxubl GelTe obec-
MeyeHbl YUCTOTA BO3AYXa W OTCYTCTBHE B/AXCHOCTH, YHCTOTA BOABl M rasa
{asora). Tlocneanee moaTBepIKAAETCA XKYPHAIOM <«DJCKTPHKAJ PCBLIO» OT
21 ¢espansa 1958 r., rae coofulaetcs, 410 B AlUTIHH 3aKOHYUAOCH CTPONTEb-
CTBO 3aBOjAa MO.JYNPOBOAHHUKOBHIX mnpuGopoB. O6uias nJjouiagb 34aHHA
3636 M2, [IpeanpusiTue TUIATC/BHO H30JHPOBAHO OT BJMSHHS BHCLIHHX YCJO-
Buii, iMeetcsl ycTaHOBKA 141 KOHAMIMOHUPOBAHHSA BO3AYXa, MOAACPKHBAIO-
was TeMICpaTypy B npeacsiax -=1° g BaaxHOCTh B npeacsaax 5 ; npeaycMort-
peHbl TAKXKe 3JCKTPOCTAaTHUeCKHe M MeXaHHUYCCKHE CHCTeMbl (uJbTpanuy,
obecrneyuBaloiliie OYHCTKY BO3AYXa, CHCTCMbl PacNpCACICHUA OYHLICHHOH BO-
ast ¢ conporusaciueM 18 000 000 oxm - cx M yHCTBIX I'a30B.

KOHCTPYKTHBHOE BbIlOJIHEHHe BbinpsMuTesed, Bo3MOXKUOCTL 1OAYUEHH
GONBUIMX NIOTHOCTCH TOKa — XapakTtepHas ocO0eHHOCTh TCPMaHHEBHIX Bbl-
npaMutecii, 9To NpedMyILECTBO BbIABUTACT DAA KOHCTPYKTHBHBIX NMpoG.ieM,
rJ1aBHbIM 00pasoM B OTHOUICHHH OTBOAA GO/BLIMX TOKOB H HHTCHCHBHOTO
-0TBOJa TenJja,

MouiHble rCpMaHHCBBIC BHINPAMUTCAH BBIMOJHSAIOTCS MPCHMYUICCTBCHHO
€ UCKYCCTBEHHLIM BO3AYLIHBIM HJM BOASHBIM OXJa)KACHHeM. B 3aBucuMocT:
OT cnocoba UX OXJaXKAeHHUd — BO3AYIIHOTO NMPHHYAUTC/JILHOTO HJH BOASHO-
TO — BBLINTPAMHUTENbHEIE 3JEMCHTH HMCIOT HCKOTOphbie KOHCTPYKTHBHBIC OCO-
GenHoctd, OAHAKO OCHOBHOM MPUHLUMN KOHCTPYKIHH A/ BCCX BHIOB OJHHA-
KOB.

PaccMOTPAM KOHCTPYKLMIO BHIIPAMHTENS ¢ BO3AYUIHBIM OX.12XKICHUEM,
Paspe3 KoToparo npusegeH Ha puc, 1.
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Ina npuaanus 3/eKTPOHHO-AHIPOYHOMY NepPeXOAy MeXaHHYecKoi npou-
HOCTH W MaJjoro TeMnepaTypHOTO Nepenaja NpHnafka nepexoja K OCHOBa-
HHIO TIPOH3BOJHTCA uepe3 NJIACTHHKY, HMEIOLLYI0 NPUMEPHO OAHH H TOT Xe
KO3 puuMeHT JHHEHHOro pacliHPEeHHA, YTO H repMaHHi, U XOopowuil KO3ppu-
uHeHT Tennooraayd. OCHOBaHHE H3TOTOBJISAETCS H3 MeTadda ¢ 6oJbIloil Ten-
JIONIPOBOZHOCTBIO (Mefb).

Inn ob6neruenuss cGOPKH H CHATHA MeXaHHYECKHX YCHJHA Ha Nepexofe
AejaeTca CnelHaabHoe THOKOe CoeflHHEHHe BEPXHErO 3J€KTPOAa C BEHIBOAOM.

[epmanneBrill BHNPAMHUTEbHBIH 34€MEHT JOMKeH GBITh XOPOLLO 3allH-
LieH OT BJarH, TaK KaK BJiara Boi3bIBaeT yBeJIHYeHHe OGPATHOI'O TOKA H noJ-
3y4ecTb XapaKTePUCTHKH BHnpamurtens. [TociefHee MOXeT NPHBECTH K Npo-
6010 BHnpAMHTes. [/ npegoXpaHeHHs OT BJAarH NePexXoi NOKPHBaeTcs BO-
HOOCTOHKHM JIAKOM H KOPNYC T'ePMETH3HUPYETCs, T. €. COEIHHAETCSA C OCHOBA-
HHEM TOCPEJCTBOM XOJIOAHOH CBapKH.

OTBOZ TenJsia OCYLIECTBIAETCA UYepes:
paanaTop; 3JeKTpHuecKOe NPHCOSKHHEHHE—
qepes IUNHABKY € TFadKaMH W MeJIHBI# Ka-
6esib ¢ HAKOHEUHHKOM.

XapaKTepHCTHKA repMaHHeBbIX BHINPS-
MHuTeqel, paspaGorannbix BIHU. JTaGopaTo-
pHedl CHJIOBLIX NOJYNPOBOHHKOBBIX BBIMPS-
muteneit BOU paspaGorausl repMmatnneBbie
BLINPSIMHTE/bHbIE 3/1eMEHThl € BO3AYILIIBIM
oxjaaxjendeM Tunos: BI'-2 wa tok or 2 a0
10 a, 50—300 &; BI-10 na 10—20 q, 50—
100 6; BI'-30 na 30 a, 50—100 s8; BI'-50 na
50 a u 50—100 8 (puc. 2). Takxe paspa-

Puc. 1. Paspes saeMenta shlips-
MmuTeas: | — HAaKOHeuwHk; 2 —
cTepXeub; 3 — KpHIUKA; 4—-THG- N

KOe cOefllHHeHHe; 5§ — p—n nepe- Puc. 2. TepMaHHeBHH BHNPAMHTEb

X014 repMauufl; 6 — OcHOBaHHe Thna BI-50 ¢ Bo3LywmiHbIM oOXJajle-
€O IHUIHJbKON HHEM
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6oTaHBl BHINPSIMHTEJbHbIE 3JEMEHTH ¢ BOASHLIM OXJaXKJAeHHeM THNOB
BI'B-200 u BI'B-500 na 200 u 500 a, 50 8 06paTHOr0 HampsiyKeHHUS.

KauectBo repManHeBbIX BHNPSMHTEIbHBIX 3/eMEHTOB XapaKTepH3yeTcs
-06paTHOH BETBLIO BOJbTAMIEPHOH XapaKTEPHCTHKH KPHUBOH 3aBHCHMOCTH TO-
Ka BBHIIPSMHATEJIS] OT HaNPAXKEHH Ha JCKTPOAaX B 06PAaTHOM HalpasJieHHH.
Ha pue. 3 npuBeseHs o6paTHbie BETBH CTATHYCCKHX BOJbTAMMEPHHIX Xapak-
"'TCPHCTHK BBITIPSIMHTENbHOrO 3JeMenTa BI-10 npu pasaHuHbIX TeMnepaTtypax
OKpyxalollefi cpeasl.
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Pre. 3. O6paTHue BO/IbTaMNepHble XapaKTepACTHKE BHNpAMUTeia tTuna BT-10,
CHATHIe B 3aBHCHMOCTH OT TeMNepaTyph OKpyXKaiouleit cpeibt

Kax BHAHO 3 DHCYHKA, KDHBble XapaKTePHCTHK HMEIOT TPH yuacTKa:
.2) HayaJbHBIH, Ha KOTOPOM O0paTHLIY TOK, TOK HacHILULEHHA, YCTAHAB/AHBAET-
.CS TIPY MaJoM o6paTHOM HanpsKeHHH, paBHoM npuMepHo 0,1 8; 6) yuacTok,
Ha KOTOpPOM 06GpaTHbifl TOK, TOK YTCUKH, HE3HAUHTEJBHO H3MEHAETCs ¢ H3Me-
HeHHeM HanpsaKeHH; B) y4acTok Npo6os, Ha KOTOPOM He3HaunTesabHOe yBe-
JIfYeHHe HanpsXKeHHs BhI3bIBAET Pe3Koe yBeduueHHe 06PaTHOrO TOKA. XapakK-
‘“TePHCTHKH TOKAa3bIBAIOT, UTO 06paTHHIA TOK B CHJABHOH CTelleHH 3aBHCHT OT
remnepartypsl. I1pin n3mencHun temnepatypsl Ha 1°C TOK HachilcHHs BO3-
pactaetr Ha 7—10%. ITosToMy 3.exkTpruuecKas MPOYHOCTb ONPEACIACTCH 110
:06paTHON BeTBH XapakTCPUCTHKU npu paboucl TeMnepaType, Kotopad L1
repMaHHeBbIX BBIIPAMHUTENCH NPAaKTHYECKH He AOJIKHA mpesbimath 65°C.

Kak BuaHO u3 puc. 3, y repMaHUCBhEIX BbUIPAMHTENbHBIX 3JE€MEHTOB Tli-
na BI-10 saexktpuyeckas npounocts npu 25° C npeBocxoauaa 360 s, npu
75° C ona pocturada 160 . B 3aBucumMoctu ot Tpe6yeMo#l CTeneHH HaAexX-
HOCTH 3TOT BCHTH/b MoXKeT GbiTh npuMeHeH aqa 100 uan 50 ¢ ob6partHoro iia-
npsixennd. B nocseaneM ciayuae BeliTHAb o6eclieyyBaCTCA TPCXKPATHBIM 34-
11acoM MPOYHOCTH.

TIpn onpejcaelii JONYCTHMOTO O6PaTHOTO HamPAXKCHHUS CJACAYCT YiH-
TLIBATh, UTO B CH/JOBEIX YCTAHOBKaX MpPH NMePeXOAHHIX MNPOIleccaX BO3HUKAIOT
nepenanpaxeus, MOryuide npeBbicuTh B 2—3 pasa pabouce HanpaXKelie.
B ta6a, 2, 3 u 4 (cM. ctp. 30) npuBeACHB JaHHbIe HCAbITAIIHA TCPMaHUCBbLIX
-perTHscll Tunos BI-50, BI'-2 u BT'-10 xak npu pasrpyske, tak H npu nepe-
rpy3Ke npH pasdHylblX YCJAOBHAX OXJaXKACHHS.

MocaeacpaTedpHee coefHHEHHe JIEMEHTOB, BBUI Hccae10BaH BONPOC NO-
CJIC0BATE1bHOTO COCAHHCHHS CHJOBBIX I'ePMaHHCBBIX BBINPSIMUTCIEH,

Ilpu nocienoBaTesbHOM COCAHHEHHH [POH3BOJLHO B3SATHIX BBHIIPSAMH-
TeJbHBIX 3/J1CMECHTOB 06paTHOe HanpsKeHHe pachnpeseasieTcsl HepaBHOMCPHO.
OnbiT noxasad, YTO MOXKHO NOJYyYHTb DaBHOMEpHOe jejeline Hanpsixelus
:OAGOPOM 3/EMEHTOB ¢ OJHHAKOBBHIMH JHHAMHUYECKHMH XaPaKTCPUCTHKAMH
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JAAHHDBIE HCNbITAHHA TEPMAHHEBOTO BEHTWJA BrI-50

Tabauna 2

Harpysounnifi pexum

lMeperpysounnii pexnm
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Tao6anua 3
JAAHHBIE HCNbITAHHA TEPMAHHUEBOIO BEHTHWJIS THNA BT-2
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Tabanna 4
JAHHDBIE HCNbITAHUA TEPMAHUEBOIrO BEHTUJIA THINA BT-10
C BO3AYyHIHbIM OXJIA)KAEHHEM
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TOKa B 06paTHOM HanpasJeHHH, [IpH 3TOM 3/1eMEHTH JOMXKHB HMETb OAHHA-
KOBBle BeJIHYHHBI TOKA HacwlleHusa [, u o6uero o6patHoro toka /.5, Kak
NpH XOJOCTOM XOZe, TAK H NPK HOMHHaJbHOM Harpyske. IIpu 0AKHAKOBBIX
Harpyskax MoxKet ObITb HCONWHAKOBHIH HarpeB nepex0noB H BC/EICTBHE
3TOr0 passiHyHbie O6paTHbie TOKH MPH HArpyske, 1axe eC/H NPU XOJOCTOM
xofe o6paTHble TOKH «<OBepiieHHO coBnagaad. IlocaenHee BHI3BAHO
BO3MOXKHOCTbIO pa3JHUHOro Nnepenaja TeMNnepaTypel OT nepexofa K Kopnycy.

JuHaMuueckasi BoJbTaMNepHasi XapaKTePHCTHKA CHHMaeTcsi Ha uuiedt-
GhOoBOM HJHM Jyullle BCEro Ha 3JeKTPOHHO-JYueBOM ocuuajorpade. Ha puc. 4
upHBEICHAa JHHAMUUYECKasl XapakTepHCTHKAa oOpaTHOro TOKa NMPH CHHYCO-
WA148/AbHOM QNHOMOJNYNEPHOAHOM HalpSKCHHH, CHATAs ¢ FepPMaHHEBOTO Bhi-
upsimuteasa tuna BI'-50 npu pasaHyHBIX Harpyskax.

a 4

Pue. 4. Jlnnamnueckas BOJAbTAMICpHAs XapaKTePHCTHKA TrepManHe-

Boro BulupaMuteds Tuna BI-50: a—17,=0; Iy =192 ma; losp=

=48 mu; topp =19°C; 6 — 1, =50 a; I, =14 ma: lo6p =18,4 aa;
tp-y =3%C; 6 -1, =50 a; AU =064 s

3aimuTa repMaHHeBEIX BoiipsMuTenei, B ¢Bsi3n ¢ MaJoil Maccoll neperpy-
20YHasl CMOCOGHOCTL BLIMPSIMHTEILHOTO 3J€MCeHTa orpanHueHa. MadJast nepe-
rpy3ouHasi cnoCo6HOCTL BblIpsiMUTEell AeqdacT HeoOXOAHMBIM HX 3aLIUTY
6BICTPOAEHCTBYIOMHMH 1IPCAOXPAHHTCASIMH H.1H aBTOMaTaMHu, I1pu Toke, pas-
HOM NECATHKPATHOMY 3HAUCHHIO HOMHHAJbHOTO TOKA, BPEeMs OTKJIOUEHHS He
aoqkHO npesniliath 0,02 cex. BOU cosmectHo ¢ KypckHM 3JcKTpoannapar-
HbiM 3aBoaOM BedeTr paboTh 1o ObicTpoAeficTBYIOlLell 3alHTe TCPMAHHCBLIX
BLIIPSIMHTEJEH NPH KOPOTKHX 3aMBIKAHHAX H UPC3MEpHBIX meperpyskax. Hc-
c/iefoBaHbl paspaboranHbie KypckuM 3aBonom OLiCTpofeHCTBYIOLLHE NPEAO-
xpanutesu Ha 40, 60, 100, 150, 300 a. McnbiTanne 1aJd0 n0/J0XKHTeJAbHBIC pe-
3yJ/IbTATHI.

JaabHeliine paGoThl MO repmMaHueBbiM BeHTuasm, BOM cosmectio ¢
«Tupeamerom» u dusnueckum uucTHTyTom Akaaemun Hayk CCCP pa6oraer
Hag JaJbHeHIMM COBEDLIEHCTBOBAHWGM TePMAHHEBLIX BHIMPAMHTeJCH: no-
BBIIEHHEM HX 3J6KTPHUCCKON NPOUHOCTH, 06paTHOrO HaNpaAKCHHA, yaapo-
CTOMKOCTH, BHOPOCTORKOCTH H Baarocroiikocti. [ToayucHa naptusa o6pasios
BeHTHAell Ha obparHoe Hanpsixenne 150 6, 50 a. IlepepabatbiBaeTcsl TakKe
KOHCTpPYKItHsl BeHTH el. Kak BHIHO u3 pHe. 5, BbIpsMHUTEAb THIa BI-2 nve-
eT MaJble ra6aputhl H oGecrieunBaer 1ok 10 @, ot 50 10 150 8 o6paTHOro Ha-
npsixkennus. Boinpamureab thna BI'-30 na 30 a, 50—100 & umeeT npuMepHo
Te JKe rabapHrhl, UTO H BbimpsMHTeab THAA BI-10. B 370l KOHCTPYKIHH 2415
repMeTH3aliHi NpHMeHsieTcsi XodonHasa csapka. LlnmHibka BBIBOZHAS 3aMe-
HCHA BHIBOAHBIM KabeJeM, B nanpasiceHui 6oJbliell BHGPO- H yAapoCcTOiko-
cTH nepepabaTbiBaeTcst BblIPsiMHTeab THna BI-50. Ilpu sToM npeaycMaTpH-
BACTCS BO3MOXHOCTb KAaK BO3AYILIOrO, TAK H BOASHCTO oXJazxielids. Paiuna-
TOpPb BLIMOAHSIOTCS MOHOJHTHBIMH,

Paspa6aTbiBacTcsi HOBasi MapKka MOHOKPHCTAMLTHUCGCKOTO repMaiins 114
CHJIOBBIX BHUIPSAMHTCAEH C YACJAbHBIM CONPCTHBICHHEM OT 15 10 20 om - cn
¥ ¢ auddy3HOHHON AJHHOK Bbilie 1,2 M, ¢ pABHOMEDHLIM pacnpeaeacHHeM
MO CEUEHHIO.
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Puc. 5. Tunel BenTHqet wu THOW oxaagureneii: [—BP-2; 2-—BrI-10; 3— Br-30;
4 — CBT-50; 5 — BI-50; 6 — BI-50; 7 — oxJaluTeab pafunabhblii; 8 — OXJaluTeilb
BePTHKAJbHBIH

KPEMHHWEBBIE CHJIOBbIE BbINIPAMHUTEJIH

KpemuueBble CHIOBbIEe BHIIPSAMHUTEAN NOJOGHBI ICPMaHHEBEIM, HO B CpaB-
HEHHH ¢ HUMH HMeIOT 6oJiee CJACIKHYIO TCYXHOJICIHIO NPOHU3BOACTBA H B TO Xe
BpeMs psf 5KCNIyaTalHOHHBIX NPEHMYLIEeCTB,

Baaromaps ToMy, YTO y KPCMHHMA LIMPHHA 3anpeliCHHOM 30HBI 3HAYM-
TeqabHO 6odblie, yeM y repManus (y kpemuus 1,12 28, y repmanus 0,72 3s),
KpeMHHeBble BHIMPAMHUTeAH GoJjee YCTOHUMBHI B OTHOLICHHH BBICOKHX TeMIe-
paTyp ¥ MoryT paGortaTb npu Temmneparype or —60 mo +200° C.

KpeMuueBble BHIIPSIMHUTEIM AONYycKaloT G4abLiye ofpariibie lampsike-
HUs1, YeM repManucsble. OflHAKO Y KPEMHHEBOTO BHINPSIMHUTENsS BeJIHUHHA Na-
JeHHs HampshKeHHs B MPAMOM HampaB/ieHHH npuMepHo B 1,5—2 pasa 60:b-
e, ueM y repmanuesoro (1,0—1,2 8 npu HOMHHAALHOM TOKC).

Kpemuuit. Kpemuuii sBisiercss ogiuuM 13 Hau6oj]ce pacmpocTpalenibix
3J1eMCHTOB; BEPXHHE CJOH 3cMau cogepxkat ero 26%. Oanako B cBoGogioM
cocTOossHMM KpcMHui 1c Berpevaercsi. OH pacrnpoctpanen B BHAE ABYOKHCH
¥ Apyrux coeguHeHnfi. TToayucnuc CBCPXUHCTOTO MOHOKDPHCTA/JIHYECKOTO
KpeMIiHs MPCACTaBasier 6oJlee TPYAHYIO 3a1auy, YeM NO.YUCHHE CBEPXUHCTO-
ro repMaiusi. 1o ofvsicuaercs 60Jce BHICOKOH TemMrcpaTypoll MAaB/CHHA
KpeMHHsi ¥ ero 6o/bliell BOCIPUHMUMBOCTBIO K 3aTPA3ICHHIO.

MOHOKpHCTaAAHUCCKHH KPeMHHH HMECT CCPBIH MCTa/JJAMYECKH# UBCT H
ABJsieTCs A0BOJABHO XPYNKHM KpHCTaJJaoM. YaeabHblii Bec ero 2,4. TeM-
nepaTypa naasJenns 1420° C; yacabioe conpoTuBiente abcoa0THO YHCTOrO
KpeMHust gocturaet 230 000 om-cxm.
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Jliisi co3faHHs BBICOKOKAYECTBEHHEIX KPEMHHEBBLIX CHJIOBBIX BBIMpAMH-
TEJbHBIX 3JICMEHTOB HA GOJIbLIHE HATDPSIKEHHS U TOKH TPeGyeTcs CBEpXuH-
CTHIH MOHOKPHCTAJIJINYCCKHI KPEMHHH, B KOTOPOM Ha CTO MHJIJIHOHOB aTo-
MOB KpeMHHsl NPHXOANTCS HE 6osiee OfHOrO atoMa npuMecH, Kpurepuem cre-
fIeHH YHCTOTHI KPEMHHSA SIBJSICTCS ero YAeJbHOe cOnpoTHBaeHue. [as Bunps-
MUTEJIbHBIX 3JeMenToB Ha 600 8 o6paTHOro HanpseHUss W NpsMoil TOK B
COTHH aMmep KpeMHHH AOJIKCH HMeTb yAedbHOe CONPOTHBJCHHE NOPSAKA
500+ 1000 ox - cm.

BTopbiM 0653aTe/IbHHIM NapaMeTpoM, XapaKTePH3YIOUIMM CTeNeHb YH-
CTOTBI KPEMHHS ¥ €r0 NMPHFOAHOCTD JJIfi CO3AAHHS CH/OBBIX BRINPAMUTENECH,
SIBJISICTCS] BPEMSI JKU3HH HEOCHOBHLIX HoCuTeJell Toka, OHO JOJIKHO pPaBHATh-
cs1 400—1000 mxcex.

Kpemnuesbte BuinpsiMuTeNbHble 3JeMEHTH. OCHOBY KPEMIIHEBOIO BhHINpS-
MHTEJbHOTO 3JIeMEHTA COCTAB/ISICT 3JEKTPOHHO-ILIPOYHEIH NMepexod, obJana-
1oLl YHUNOJSPHOH NPOBOAUMOCTBIO. DJIEeKTPOHHO-ABIPOUHBIH NMepPexol noJy-
yaeTcsi, KOTAA NJacTHHKA MOHOKPHCTAJJINYECKOr0 KPEeMHUS HMEET J1Ba CJOs:
OJMH — 3JIeKTPOHHOH NPOBOJAHMOCTH H BTOPOH — ABIPOYHOH NPOBOIHMOCTH.

DK TPOHHO-ABIPOYHBIE NMEPEXOALl MOTYT GhiTh MOJIYYEHBl YETBIPhMS Me-
TOJAMH: X

1) noJsyyeHue TaK Ha3blBaEMbIX THHYTHIX 3JEKTPOHHO-ABIPOYHBIX mepe-
XO0B MyTeM BHITATHBAHHS MOHOKPHCTAJNIOB H3 pacniasa;

2) moJiyueHHe NepCXOAOB HAa OCHOBE KPeMHHA C JbPOYHOH NMpPOBOJH-
MOCThIO MyTEM BMJaBJEHUS ClljiaBa 30J10Ta € CyPbMOH ¢ OAHOH CTOPOHHI H
OMHUYECKOTO KOHTAKTa C aKUCHTOPHON MPUMEChIO — C APYIoH;

3) nosyuyeHHe NMEPEXOJOB HAa OCHOBE KPEeMHHS € 3/1EKTPOIHOH IPOBOAH-
MOCTLIO TIyTeM BIJIABJEHHs aJIOMHHUS C OJHOH CTOPOHbI W cniaBa cepeGpa
¢ cypbMoOit uJH 30J0Ta — C APYToi;

4) nuddysHOHHBIH METOA MOJYUEHHS NMEPEXOJ0B KpeMHus ¢ ABIPOYHOH
IPOBOAHMOCTBIO NMOCPCACTBOM AHPDY3HH ¢docdopa ¢ ogHOH CTOPOHHL U GO-
pa — ¢ Apyro#. X

DJIeKTpHYeCcKasi IPOYHOCTh KPEMHHUEBbIX CHJIOBBIX BHINPAMHTECH 3aBU-
CHT KaK OT KauecTBa YMCTOTH MOHOKPHCTAJIJIMYECKOTO KPpeMHus, TaK H OT
pPaBHOMCPHOCTH Mepexoja.

STo CBsI3aHO C PellelyeM Psida CICKHDLIX HayUHbIX, TEXHHYECKHX H TeX-
HOJOTHYCCKHUX BOIPOCOB,

B3U paspabaTthiBaeT CHJIOBBEIE TOJY-
NPOBOAIHKOBBIE KpeMHHEBbIE BBIMPAMUTEINH
10 BTOPOMY H TpeTheMy METOAY MoJy4eHH:
3JeKTPOHHO-ABIPOYHOr0 mepexoaa. Paspa-
6oTalia TEXHOJOTHS W H3TOTOBJIEHLI ONbIT-
Hble 06pasibl KPeMHHEBBIX BHUIIPSIMHTE/b-
Hbix sJgementoB Tunos BK-10 (puc. 6) Ha
10 @, 50—100 86 u BK-50 na 50—100 a,
100 8 (puc. 7).

OcHOBY 3THX BHINPAMHTEJIBHBIX 3J1C-
MEHTOB COCTABJAET 3/EKTPOHHO-AHIPOYHDIH
nepexos, COCTOSILINEL M3 CBEPXYHCTOTO MO-
HOKPHCTA/1J1HUeCKOI0 KDCMHHSE  3JICKTPOII-
HOil NpPGBOAMMOCTH, B KOTODHIH C OAHOH
CTOpPOlibl BCTABJICH aJ/IOMHIIHEBHIH CMJaB, a
¢ apyroi — cepebpsauslii cnaas. Bnaas e
HHE IPOM3BOAUTCS B BaKyyMe IpH TeMre-
patype 700—800° C. KoJuuecTtBo pacTBo-
PHBILETOCsH AJIOMHHHS 3aBHCHT OT TCMME™  puo  KpoMHiCBbi BHIDIMHTE b
paTypsl W BpeMelln BNJABJCHHUA, uulil 37eMent Tena RK-10
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Puc. 7. KpeMHueBRIi BRIPAMHTEALHBLT
saeMent tina BK-50

JlnameTp KpeMHHCBOTO fHcKa GepeTcsi H3 pacuera MJAOTHOCTH ToKa 0,5—
1 a/um? Tonmmuua AHCKa B 3aBUCHMOCTH OT AHAMETPa HAXOLHWTCS B Npeje-
Jaax ot 0,4 no 0,6 mn.

Jas yBesauueHHs MeXaHHUCCKOH NMPOYHOCTH NMEPEX0] 3aKNI0YaeTCa MexX-
Ly ABYMSI MeTaJiH4eCKHMH MJaCTHHKAMH, HMCIOUHMH NPHMEPHO TOT XKe
KO3(hpHULUHEHT JUHEHHOIO PACIIHPEHHS, UTO M KPEMIHI.

Chnoii kpeMuusi, B KOTOPSII BILI1ABJACH aJIOMHIHI, CJIYKHT anoIoM, ApY-
TOH cJ/10fi — KaToaoM.

Takum o6pasoM, HanpaB./eHHe OT aJglOMHHUSI K cepeGpy siBasieTcs mpo-
BOASALLUM, 06paTHOe HanpaBJeHHe — 3aNHPaICIIUM.

JLJis1 3aIMTEL OT BHEWIHHX BO3AEHCTBHE U oGecneueHusi XOpouiero TenJjo-
OTBOJa KpeMHHeBHlH nepexoa MONTHPYCTCS B MeTaJIHYeCKOM Kopnyce, rep-
MeTHYEeCKH 3aLLHILAIoIIeM ero OT BO3ieiicTBHs Biaaru. Karton mpunaupaercs
K MeIHOMY OCHOBAaHHIO. BTOpHIM 3/1€KTPOAOM — auCAOM, CAYKHT THGKub
MeAHBLH MPOBOJ, KOTOPBIH BBIBOANTCS U3 BEPXHCH 4ACTH KOpMyca 4yepes H30-
JSILHOHHYIO BTYJIKY.

Ha puc. 8 npuBesena oGpartHas BoJbTaMrepHas XapakTePHCTHKA KpeM-
HueBoro BainpsiMutedas tuna BK-10 cpennero kauectBa, Ha puc. 9 npusepge-
Ha XapakTepHCTHKA BelpsiMHTeaboro 3Jievenrta BK-50. Kak Bufno u3 s1oit
XapaKTePUCTHKH, OTJAHYUTEIHHOH 0coOeHOCTbIO KPeMHHCBBLIX BhINPAMHUTeeH
ABJIsieTcs HeGoJbiloe yBeNHueHHe 06paTHOTO TOKa NMPH Cro Harpere,

Henwitanue BeinpaMurescii tunos BK-10 u BK-50 nokasaso, uto npsa-
Moe Majenue Hanpsxenus ie npeebiwaer y Hux 1,2—1,8 g,
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"OCHOBHbIE MPEMMYLLECTBA U HEJOCTATKW F'EPMAHHUEBbBIX
A KPEMHHUEBbBIX BbIIIPAMUTEJEN

CuJI0BbLIE 1101YTIPOBOAHUKOBBIE BHINPAMUTENN 06beAUHAIOT B ccbe Apeu-
MyllUecTBa KOHTAKTHOTO rnpeo6pasoBarteds, HMelonlero HauboJjee BLICOKHH
K03(h(PULMEHT 110A€3HOro AE€HCTBHS NIPH HU3KHUX HATPSAXKEHUAX U CTATHYHOCT-
PTYTHOTO BHIIPSAMUTE/S.

OCHOBHbBlE NPEHMYLECTBA CHAOBBIX TePMaHHUEBEIX U KPeMHUEBHIX BBHIIPS-
MHTCACH (CAeAYIOUIHE:

BLICOKHH KO3 (uLMeHT nosesHoro aeficteusa, pocturanomui 98+99Y%:;

MaJanie rabapuTel H BEC;

rOTOBHOCTb K A€HCTBHIO;

1pocTOTa O6CIYXKHBAHHS,

ycTofYHBas BUELIHASA XapaKTepPUCTHKA.

O[HaKO CH/IOBHIEC [IOJYNPOBOAHHUKOBHE BHINPSMHUTENN YCTYNAIOT PTYT-
HBIM ¥ MaLIMHHBIM 11peobpa3oBarteiaM MpH HeOOXOAHUMOCTH TVIyGOKOTro pery-
JAWPOBAHHA U HHBCHTHPOBaHHMA. [ToaynpoBoAHUMKOBHE BHITIPAMHUTEAH 06saja-
10T CPABHHTEADLIIO HeGOIBLIMM 3anupaeMblM pabouHM HATPsSIKEHHEM Ha 3.1e-
MEHT H B CH.y 3TOrO M€Hee MPHTOAHL A5 YCTAHOBOK (0COOEHHO Ha BBHICOKOE
HanpsHKeHHe), 4eM PTYTHHe BeHTHAH. KpoMe Toro, moaynpoBOAHHKOBHIZ
BEHTH/H, M B TiepPBYIO Ouepeflb repMaHHeBble H KPEMHHEBLIE, YyBCTBHTEAbHLI
K Teperpyskam mo TOKY.

CXEMbl COEAWHEHNKA CHJAOBBIX NOJYIIPOBOJLHUKOBDBIX
BbINPAMUTEJNEN U CNIOCOBbI PETYJAUPOBAHUS HANPA)KEHHUSA

B npeo6pasoBatensx 60abLIoH MOLWHOCTH HaHboJjee TPOCTOH CXeMol
COeUHENHs ABJSCTCS TpeX(dra3Has MOCTOBas cxeMa. [IpH BHNpaAMAENHH 11D
3TOH CXeMe MyALCalHH BHIIPAMIICHHOTO TOKA 1 HaNPAXKEHHUS, KaK U Y UICCTH-
(a3uoit cxeMbl, He TPEBHINAIOT NPH Harpyske 6%; wactora nyJbcallun pas-
Ha UIECTUKPATHOH BeJHYMHE HACTOTHl HANPSIKEHHS CETH.

Ilpu MOCTOBOH cXeéMe YHUCJIO0 T0CAeJ0BATENbHO COeJHHEHNBIX BEHTHJeH
KpaTtHo ABYM. [locJeiHee HeCKOAbKO OTPaHUYHBaeT BEIGOP KOJAHUUECTBA foce-
10BaTeAbHO COeIHHEHHHIX 3jeMeHTOB. [1oaToMy Aas BHITIpAMUTedeH Ha 601b-
IKe CHJBl TOKA M HU3KHE HANPSIKEHHS, HaNpUMep NPH rajdbBaHONJACTHKe,
TIPHMCHAETCS TAKIKE CXCMa «3B€3/1a — Be 0OpaTHble 3BE3ABI» ¢ YPABHUTEb-
HBIM PEAKTOPOM.

B ceTH riepeMEHHOT0 TOKa, OT KOTOPOH MHTACTCS MOILHBIE BHINIPAMHTEAD,
HaBOJAATCS BbICIIME TaPMOHHKH, MOTYIIHe CO3JaBaTL IIOME€XH B JHHHAX Te-
aedonHoit cBasu. ['apmounkn 6osec HU3KOH 44ACTOTH (NATYIO M CEALMYIO)
BO3MOXHOQ MOTAaCHTL, NPHMEHNS ZBa Tpex(asHblX MOCT4, Y KOTOPHX ¢(asul
caBuHyTH Ha 30 3. rpaf. Tlpy TakoMm BKJKOUEHHH CO33aI0TCS1 YCJOBHS BhI-
NpsIMJEHHS, KaK K 1o ABeHaauatudasHoi cxeme. Casur ¢as Ha 30 aa. rpai.
fosyyaercs Npu COCIMHEHUH OJHOH BTOPHYHOHM O6OMOTKH TpaHcdopmaTopa B
3Be31y, a APYrodl — B TPeYTOJbHHK,

Has odenb 60JbIKHX YCTPONUCTB MOXKIIO TIOJIYYUTDH BHUIPSIMAenne 1o 24,
36, 48-(a3Holt cxeme, TPUMCHAS GOALUIOC KOAMYECTBO MOCTOB, CABHHYTHIX MO
OTHOLUEHHIO APYT K JAPYTY.

Mepekpoite aHoOAHBIX TOKCB. B MocTOBOH TPexasnoil cxeMc npH KoM-
MyTalliii TOKa ¢ OFAHOTO BEHTH.I5 1ia APYTOH, BC.I1eJICTBHE B.IUSAHHS HHAYKTHB-
HOCTH O6MOTOK TPaHC(OPMATOPA, TOK ¥ 3aKaHIHMBAWOLero paboty BeHTuas A
(puc. 10) He MOXKeT MTHOBEHHO YNacTb A0 HYJAs, TOYHO TAK XKe H Y BEHTH-
as B, seTynaouiero B pa6oTy, TOK 1€ MOXKET MTHOBEHHO BO3PacTy C Hyas
710 TIOJHOTO CBOCTro 3ilaueHnsi. B pesy.nTare HeKOTOpOoe BpeMs paboTalwT iBa
BEHTH.IS, T. €. HA6.110/1aCTCS MePCKPbITHE aHOAOB,
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Bpewms, kotopoe Tpe6yercs mjis yMeHb- ABCL
IIEHHA TOKa B BeHTHJe A 1o HyJs W aas
BO3pacTaHHA A0 HOMHHAJLHOTO 3HAYCHHSA
B BEeHTHJe B, HasLiBaeTcsi BpeMeHeM nepe- @) M
KpuiTua. Ha puc. 10 orpesok f,—{, npel-
CTaBJ/sSIeT BPeMA MCPEKPLITHS.

Y repMmanHeBLIX CH/OBLIX BLINPAMHTC-
Jeit HabjioflaeTcsl sBJEHHe HAKOMJEHHS
JeKTPHYECKHX 3apsifos (mbipok). B pe-  4) A & ¢

3yJbTatTe HaAKONJAEHHsI ALIPOK TOK B TOY- & '
Ke I3, mocae Toro Kak on AOCTUTHET HyJe- [ N\

BOr0 3HaYeHHs, H3MEHsIeT CBOE HampasJe- ‘(‘2 &

HHEe Ha o0paTHOe M NPOTEKAET B 3TOM Ha- \ \\

MPaBJICHHH HEKOTOPOe BpeMs, a 3aTeM pes- 8)

KO CHHXAETCA JIO HYAS B TOUKe fy. A\
B Bentnse B, rae TOk Hapacraer, Bo3-

HHKaeT NMPOTHBOMOJIOKIILIK HHK TOKA. DTH
NHKH TOKA Ha6.1101210TCS BO BCOX BEHTH.IAX.
npu 6blCTpOM YMEHbUICKIIH ToKa (nocsie Puc. 10. BHNIpAMHTENH C 3JIEKTPOH-
PEKOMGHTAILK ZLipok) = e munpan- TSRO, Teneioton v uoere
Tenei HaBOASATC HUKH TepeHanpsxenus. COCANHCHUS, 6—Kpum;|e TOKA; 3_
B tpexdasHoft MoCTORONH CXCMe 3TH IMKH  KpHBbe HAampsXeHHs Ha 3aXuMax
NepeHaNpPSIKEeHUsl NOAYUAIoTCs B KaMKAVio OAHOTO BEHTHAR
LWIECTYI0 A0MI0 lNcpuoiia 1ia Kpueoil o6pat-

HOro HanpPSKCHHUSL. DTH HCPEHANPSIKEHUS, XOTST M OYeHb KPaTKOBPEMEHHLIE,
MOTYT HPUBECTH K npo6oI0 BLINPAMUTCAS (Aa)ke eCJH BeJHYHHA MX He
IIPEBCCXOANT aMI/IMTY IHOTO 3HaUeHHs1 06PATHOTO HATIPSIJKEHH ), TaK KaK OHu
AEHCTBYIOT Cpa3y 1OC/e NPOXOXKAEHUS NPAMOro ToKa. BelMuHHB 3THX nepe-
HamnpsiKeHHi MOryT 6LITh 3HAUHTEILHO yMEHbIIEHB! TOCPEACTBOM BKJIOUEHHS
KOHAEHCATOPUB NMapaije/ibHO 3aXKHMMaM HCTOUHHKA NepPeMEHHOTO TOoKa,

Perysnposka Hanpsxeuns. TTosynpoROANHKOBLIE BHITIPSIMHTENH He HMe-
10T YCTPOHCTE AJIS1 PEryJHPOBAHHMS HANPSIXKEHHS, aHAJOTHUHLIX yIPaBJsiio-
UM CeTKaM B PTYTHBIX BBLIHPSIMHTEAX.

OaHako HanpsKeHHe BLIIPSIMJAEHHOTO TOKA MOXET PperyJHpoBaThCs
MyTeM H3MEHEeHHS NCPeMeHHOro HampsKEHHS, NNOJBOAUMOro K BLUIPSIMHTEJO,
V3MeHeHHe mepeMelHOro HampsiKeHHsT MOXKHO OCYLUCCTBHTbH TPEMs CIIOCO-
6amu.

1. CryneryaTulit cnoco6 — Mpu HOMOIUH flePeKAIOUEH1sT BBIBOJOB TpaHC-
dopmaTopa IpH X0J10CTOM XOJde MU NOA HArPy3Koil,

2. TlaaBHBI — mOCPeACTBOM BKJ/IOUEHHSA MOTEUIHAN-DeryaaTopa B nep-
BHYHOH WJH BTOPHYHOIl CTOpPOHE TpaHcgopMaropa.

3. AproMartuuecku#i Cnoco6 peryNUpOBKH HANPSKEHUS nOCpeaCTBOM
BKJIOYEHHST B HePBHYHYIO WJIH BTOPHUYHYIO UENDL TPaHnchopMaropa apoccesei
HachitieHus. TTpu stoM cnocobe moHHXKaeTcst KO3PPUUKCHT MOLIHOCTH yCTa-
HOBKH, 0COGEHHO NMpH CHHXKEHHH HampsiKeHHs MOCTOSHHOTO TokKa..[lostomy,
Korga TpefyeTCs LIHPOKHI JlManas3oH peryJadpoOBaHHs, CJAelyeT Coyerato
ApOCCeNH HAcLILIEHHST C NePeKJIoyeHHeM BLIBCOB TpaiicopMaropa.

Xotst 31H crocobbl He Tak HpOCTLl M YAOGILI, KaK CeTOYHOe ympaBJjeHue
y PTYTHBIX BLUIpsIMHTeJefl, BCe JKe OHH AAl0T BO3MOXHOCTb DPelyJMPOBATL
HalnpsiKeHHe.

MoxHO HageaTses, yto 6yaeT pa3pabeTal yupapaseMbli 10AYIPOBOLHH-
KOBUI{i BBIMPSIMUTENL, KOTOPLIH OGECNeYHT BO3MOMHOCTL Gojaee mpocToro
cnoco6a peryJaHpOBaHHs HalPSIKeHHS.

OnTHManbHOE HATIPSIJKeHHe A1 TePMAaHHEBbIX H KPEMHHEBLIX CHAOBBIX Bbi-
npamMuteteil. FepManHeBLl BLIIPSAMUTEIL COOHpaeTCsl W3 ONpelleIEHHOro Ko-
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JIAUECTBA MapaJjJeabHO U MOCACAOBATEAbHO COEAMHEHHBIX 3J1eMEeHTOB, U TO-
3TOMY CTOMMOCTb ero Ha | K8T oCTaercst MOCTOSAHHOM.

Ilpu nocsenOBaTeAbHOM COEJHHEHMH 3JIEMEHTOB MafeHUe HaNpsXKeHHs
pacter. Juia Go/bIIHX HANMpsiXkeHUH Npu GOABLUIOM YHCJ/IE MOCJIEAOBATE/bHO
COEHHEHHHIX 3/IeMEHTOB NajeHue HANpPSKEeHUa B TepMaHHEBOM BHITIPSIMHTEJIe
MOXeT ObITb TAKUM XKe, KaK y PTYTHOTO BHIPAMUTEsS, HaH AaXe Goablie.

CTOUMOCTE PTYTHOTO BHIMPSIMHUTENS M €T0 NMOTEPH B M3BECTHHIX Npege-
saax {zo 10 000 8) He 3aBUCAT OT HaNpsiKeHUs. B CBA3H C 3TUM C yBeaHUEHH-
eM HamnpsKeHusl LeHa Ha KUJIOBATT MOULHOCTH YCTAHOBKM CO PTYTHBIMU Bhi-
npsSMHUTEIsIMH pe3Ko najgaeT. C yBeauuenueM HanpsixkKeHUs pacreT u Koapdu-
IIHEHT MOJIe3HOTO AeHCTBUS PTYTHOTO BLIMPSMUTEJIS.

YrnpasJsisieMble PTYTHEIE BHINPSIMUTENU TTO3BOJIAIOT NJIABHO PeryjaupoBaTh
HanpsXeHHe U NPeo6pas3oBbIBaTh KaK NMEpPeMCHHBIN TOK B NMOCTOSHHLIHA, Tak
¥ TIOCTOSIHHLIA B ligpeMeHHbil (uHBepTUpoBaHue). [TosToMy pTyTHBIE BRINPS-
MUTEb. B Oonpede]eHHbX 06JsacTax OyjleT He3aMeHUMBIM TnpeoGpasoBare-
jgeM. OpHako AJisi YCTAHOBOK HM3KOTO HampsiKCHUS TePMaHHEBble BLINPSMH-
TeJld UMEIOT sIBHbIE MPeuMyLlecTBa ncpen pTyTHHIMH, CylLlecTBYeT HEKOTOpoe
npenenbHOe 3HaYeHHe HaNpsiXKeHHs MOCTOSIHHOTO TOKa, HUXKe KOTOPOTo rep-
MaHHUeBblil BHIMPAMUTENb AElIeBJe U UMeeT MCHbllee MageHue HaANPSIXKeHHS
u 60Jiee BHICOKHIT K. . 1., ueM PTYTHbIH. DTo mpenesbHOe HaNps)KeHUe paBs-
#o npumMepuo 300 8 (taba. 5). KpemuueBbie BHINPAMHTeNH peHTabebHE Ha
Haupsxeuus ao 1000 s+ 1500 8.

Tab6anna 5
TABJIHLA CPABHEHHS
Mipeo6pasosateau, obecneunBaiouine 80000 @ npu 270 8
Ipyso- T
R _ | Tpebyro- Ortnocu-
Tunsl K.mx u:fg‘s?q;%m_ "?l‘gz’f:‘ wasca | O6bey, | TeapHaa
npeobpasoBareneit ey HOCTH Kpana, |MAoWans,| m3jkem | cron-
P m | Mxem MOCTb
Mawnnank  npe-
ofpasosateap . . 92,8 1,0 50 0,0557 0,737 100
PTyrHne BumpaMu-
TeAM ... . . .. 93,2 0,94 5 0,0929 0,937 139
Kouraxtauie suinpsa-
MuTean ce 97,3 | 0,87-0,90 12 0,0372 0,312 79
lepmannessie BH-
ApAMUTENH . . ., . . 36,5 0,38-0.92 0 0,0372 0.212 74

OBJIACTH IMNPUMEHEHHS TEPMAHHEBBIX H KPEMHHUEBBIX
BBIMMPSIMUTEJNEN

Hawu6oJiee 1esiecoo6pazHo NpuMCHEHHE FePMaHHEBBLIX W KPEMHHEBHIX BHI-
npsMUTENeH B cienyloliux 06JacTax:

1) npeo6pasoBareJibHble YCTAHOBKH AJS1 JIEKTPOJAH33 M TajdbBaHOMJIA-
CTHKH;

2) 3yekTpHGHKALUSA XKeJie3HOAOPOKHOTO TPAHCNOPTa;

3) sapsigHble arperathi, B 0COGEHHOCTH A5 YTOJIbHOH U rOPHOR MPOMBIIL-
JIEHHOCTH;

- 4) Bo36yXKaeHHE CUHXPOHHBIX MallWH Pas/IMYHOH MOLIHOCTH — OT 5 A0

200 000 xs7;

5) HCTOYHHKH IOCTOSIHHOTO TOKA, NMHTAIOLIHe KPaHbl, JHPTEH, CBAPOUHbIS
MAUIMHbBL; -
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6) sJsekTpoONpUBOAL MeTa/1I006paGaThiBAIOUINX CTAHKOB,

7) yCTaHOBKH NOCTOSIHHOTO TOKAa /sl MHTAHHS 3JEKTPONMPHBOAA TeK-
CTHJBHBIX, THTNOTPad)cKHX, 6yMarojienaTenbHbX MalliyH;

8) cnennasjsbHble YCTAHOBKH,

DNIeKTPONIH3 H rajabBaHONAacTHKA. [Tpumernieniie CHIOBEIX NOJYTIPOBOAHH-
KOBBIX BHIMPAMHUTEJNCH A/ 1le7ell 3/MeKTPoIu3a U rajdbBaHONNACTHKH MOXKET
JAaTb HAaWGOABIINH 5KOHOMUYECKHH 3D ¢ eKT.

Ilpn sjekTponM3e W raibBaHONJIACTHKE B psje cayuaeB TpebyloTca
6oJibliIHe TOKH MPU HH3KHUX HaMNpPsXKEHUsX 110CTOSIHHOro Toka, Tak, s sJek-
TPOJIHTHYOCKOTO Jy:KeHHsT TpebyloTes yceranoBky na 40 000—50 000 a v wa-
npsikeHne 6—10 6, a 19 noJgyuenuss TUTaNa -— YCTAHOBKH HA AECSATKH ThI-
1Y aMnep U HanpskeHne 2—4 6. B 3THX ycTanoBKax CTOHMOCTb 3J€KTpHYE-
CKOHl 3HEPrHH HTpaer CyLlecTBeHHYIO posib. [ToBhilienve K. M. 4. Ha JA0JI0
TIPOLIEHTA MOXKeT AaTbh TPOMAJIHYIO KOHOMHIO. B CBSI3H C 3THM HCMOJb30Ba-
‘HHe repMaHHeBHIX BHINPSAMHUTENEH AJA8 HU3KOBOJBTHBIX 3J€KTPOJH3HBIX BaHH
H TafnbBaHONJIACTHKH, rle TpebyloTcsi GosbliHe TOKH W HH3KHE HaNpsKeHHA
fI0CTOSIHHOTO TOKa B 6—50 8, naubosee uesecoo6pasto, Tak Kak K. 1. A. rep-
MAaHHEBOTO BHINPSIMUTEAS CTOJb BBICOK, UTO OCTAETCA B 3TOM CJyyae BHe KOH-
KYPeHLHH.

dupma «JI>xeHepaJsi 3JEKTPUK» U3FOTOBASICT KOMILIEKTHbIE BHIPAMHUTENH
Ha 24 8, 6000 a ¥ yCTAaHOBKH M3 CeMH TaKMX CeKUu# Ha oO6IWME TOK
10 42000 a. Co3nanke TakuX BLINPSIMHUTEJIbHEIX YCTpO#CTB TpebyeT pas-
PaboTKH KakK BRINPAMHUTECH, TAK H TPAHCYOPMATOPOB, a TaKKe annapartypel
aBTOMATHKH H 3aLIUTHI,

B B3U paspabotanb BunpaMuteas Ha 1000 a, 12 8 pjs ranbBanuue-
‘CKHX BaHH M Boinpamuteab Ha 100 g, 600 a nada saekTposvsa ¢ aBToMaTHue-
CKOH peryJiipOBKOH HarpsKeHUs.

Bo36yxaeHle CHHXPOHHbIX TeHepaTOpoOB M JABHraTedseil. Boabuioll Texuu-
 KO-9KOHOMHYecKHi 9 PeKT MoxKeT 6bITh MOJNY4YeH NPY NPUMEHEHHH FrepMaHue-
BBIX ¥ KPEMHHEBbIX BBINPAMHUTCIEH HAaPAAY C CCJAEHOBLIMHU JAsi BO36YKAECHHA
CHHXPOHHLIX TEHEPATOPOB U [IBHraTeNe, )

CamoB036y:KJaI0ILKHCCS] CHHXPOHHBIE Te€IIEpaTOPH! ¢ NOJIYNPOBOAHHKOBHI-
MH BBINPSAMHUTE/SAMH BriepBble GblJIH npeasoxenol HaMu B 1940 r. u paspabo-
tauel B BOU. INapTtusa nepseix caMoB036yXKAAIOUIUXCS TeHEpPaTOpoB Gbljia
BhinymnieHa 3asoaoM uM. M. M. Kaaunuua B 1941 r.

CaMOB036yKAalOMuUKCS CHIIXPOHHBIH TellepaTop OTAHYACTCS OT OGEIUHO-
TO TEM, YTO B HEM BMECTO MAUIHIIHOTO BO3GYHHTENsI NPHMEHEHBI NOJYNpPO-
BOJHHKOBblE BHINPAMHTENH. O6MOTKa BO36YKAEHHSI NPHCOEAMHSIETCS K 06-
MOTKe SIKOPSI 4epes3 MOJyNpOBOIHHKOBLIE BHIPSAMHUTENH,

TlosynpoBOAHHKOBLIE BHINPSMHTENH npeo6pasyioT MPOBOAKMEIY K HHM
oT skopsi (cTatopa) nepeMmenHblii TOK B NOCTOAHIBIH AJSl THTaHHS OGMOTKH
B036yKAeHHUs. B 3THX reHepaTopax HanboJee NPoOCcTO NOAAEPIKATH HANIPSIKeE-
HHE C M3MEHEHHEM HAarpys3KdH H Ko odHUHEHTa MOLIHOCTH.

B3U u BapsieHcKuM 3aBOJIOM CO3/laH CHHXPOHHbIH TeHepaTop Ha 50 k87
¢ B030yXK/JEHMEM OT TepMaHHEBHIX BHINpAMUTENEH, YCTaHABJMBAEMHIH Ha
TpaKTope A/ 3JeKTpornpHBoaa Kom6aiina. PaspaboTaHbl TakxKe pery/siTophl
BO36YKIEHHA U cHCTeMa BO30yKJACHHS Ais reHepaTtopa Ha 200 6T ¢ noJgy-
NPOBOJHUKOBLIMU BHINpsMUTENsIMH. HaXxoauTcsi B H3rOTOBJEHHH TepMaHHe-
BHIfl BeInpsiMHTedb Ha 2000 K87 pis Bo3Oyxienus TypGoreHepaTopa Ha
200 000 871, KOTOpHIH COCTOMT U3 BHIMPAMUTEJNbHBIX GJOKOB Ha 500 k4T,

3apanHoe ycTpoiictBo. jlaGopaTopueit BOU paspa6oran, H3roTomjeH H
MCTIBITAH PAJ BbINPAMHUTENbHBIX YCTPOHCTB, B TOM YHCJe AJist 3aPAJKH aKKYy-
MYJATOPOB IAXTHBIX 3J€KTpOBO30B Ha 170 6, 90 a ¢ aBTOMaTHYECKHM MNOJ-
JepXKaHHEM TOCTOSIHCTBA TOKa. DTO YCTPOHCTBO NPOBEPEHO HA CPOK CJIYKOH
<BHillle 15 Mecsiues,
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ANEeKTPOBO3bI € MOAYNPOBOAHUKOBbIMY KPEMHUEBbLIMY BLINPAMHTENAMHU.
«TpaHC3ACKTPON POCKTOM» ObIJIO YCTAHOBICHO, UTO CTOMMOCTD 3JIEKTpH(pHKa-
UMH Ha OfHO(A3HOM TOKE IO TSrOBLIM MOACTAILHSIM TO CPaBHEHHIO ¢ TO-
CTOSHHBIM TOKOM yMeHbmiacTcsi Ha 50Y%, a pacxoid 3/eKTPO3HEPTHH COKpa-
maercsi Ha 3—7%. B utore npu oaHO(a3HOM TOKe KalHTajbHble 3aTpaTht
cHuxKawoTesi nourd Ha 10%, a skcrsyatanuoussie — Ha 4%. das npeoGpa-
30BalHA NEPCMEHHOrO TOKA B NIGCTOSIHHLIN Ha 3/1€KTPOBO3C MOFYT OblTb Npu-
MeHeHbl PTYTHbHIE BbINIPSIMUTENH, TOJYNIPOBOJHUKOBbIE TE€PMaHHEBLIC WJH
KpeMHHEBbIE BbIPAMUTEH.

V3BecTHO, YTO B AHT/IHH TIPHMEHSIOTCS FCPMaHUeBbie BHIIIPAMHTENH A4
npeo6pasoBaiiis 1iepCMCHHOTO TOKA B NMOCTOSIHHBIA B MOTOPBAroHHbIX CCKIIH-
AX. MOIHOCTL FepMaHHCBOrO BhITIPAMHTENbHOIO ycTpoiicTBa 750 K87,

dupma «Cumenc-lllykkeprs (3anagnas ['epManus) mocTpousa Kpem-
HUeBbIH BhINpsMUTE b MowHOCcThio 800 k87, 670 8, 1200 a A/ MaHeBPUBOTO:
9JICKTPOBO3a, KOTOPHIH TAXOAUTCA B OMBITHOH 3KcIiyaTanuu. KpemuueBas
BLIMPSIMUTENbHAS YCTallOBKa cO6paHa M3 KPeMHMCBHIX 3JEMEHTOB Ha cpen-
Hufl BuinpsaMuTeabHul Tok 100 @, aMmiuTygHoe o6GpaTHOe HaNpsiKCHHE
600 6. [Tpu 3ToM ausi GosblicH HaLEKHOCTH BCHTHJH NMPeaHa3HaueHbl pasdn-
TaTh npu 300 8. ITo#i ke (GUPMOH TNOCTPOCHO 3JeKTpPoobopyaoBaliue
IJIst 9/€KTPOBO30B ¢ KPCMHHEBLIMH BLINIPSIMHTC/ISIMH.

ITpuMeHeHHe KPEMHUEBbIX BLINPAMUTENCH /151 3ACKTPHUCCKOH THI'H HMe-
eT psad NpeuMyliecTB (KOMIAKTHOCTb, BEICOKHUH K. 1. A. -- 98—99%; Bo3mym-
HOe OXJaxkKj/leHHe, POCTOTa 3KCIIyaTaliku).

OjlHAaKO KPCMHHCBbIE BLIMPSIMUTEIH HC T103BOISIIOT OCYILCCTBHTH PCKY-
nepanuio ajgeKkTpostepruu. KpoMe T0ro, oHn 60aTCA KOPOTKHX 3aMblKaHHH i
Tpe6yoT GbICTPOACHCTBYOWCH 3aluThl. DeicTpodciicTByloulas 3alluTa Of-
JeJIbHBIX BOTBCH BBIIPAMUTEAST MOXKCT GBITh OCYLICCTB/IeHA GblcTPOLEeHCTRYIO-
WHMH TJIAaBKHMH NIPEIOXPAaHHUTENsIMH Hiu aBroMaTaMH., Bech BeimpsimuTtesn
MOKeT ObiTh 3aUfHIleH GLICTPOAEHCTBYIOUIUMH 3aMBIKATCISMHU IUHII, TOHBO-
ASIUX TepeMeHHbl TOK. TakuM cnocoboM cliuKacres IalpsKeiiue, nojaBo-
JUMOE€ K BHIIPSMHUTENO, 0 HY/s1 U 3aliuTa NCPCBOAKTCS Ha AcHcTBUe 3alli-
THl TIePEMEHHOrO TOKA.

MepcnekTuBbl passutus

[MTpuMeHCHUC TOAYNPOBOAHUKOBLHX KPCMHHCBBIX BHITIPAMUTEEH siBAseT-
Csl MEPCNCKTHBHBIM JJIA MOABHIKHOIO COCTaBa NCPEMEHHO-TIOCTOAHHOIO TOKA..

Jas ycneulHoro pas3BHMTHSI 3TOH  BaXHOH OTpPaciau  3JCKTPOTEXHUKH
B Gauxaliulee ceMusaeTHe He0OXOAUMO:

1) ocBouTb NPOMBILIICHHOC MPOU3BOACTBO MOJVIPOBOAHUKOBBIX FepMa-
HUEBBIX U KPeMHHEBbIX BHIIPAMUTE/bHBIX 9/JEMEHTOB U npeoGpasoBaTesicll;

2) NOBLICHTbL BeJHYHily O6PATHOFO HANPSXKCHUA FePMAHHEBbIX BbIIPSMHU-
TeJIbHBIX 3JeMeHTOoB j10 150 6 u Toka no 1000 g ua sjemenr;

3) NOBLICHTL BCJIHUMHY O0PATHOrO HANPSKEHUS KPCMHUCBBIX BHINPSIMH-
TeJIbHBIX 3JeMeHTOB Ha 100—200 ¢ no 500—600 s;

4} co3aaTh BRINPSMUTCIM H3 KapOuaa KpeMilus, nosBo.siouyie pago-
TaTh npu Temneparype 400—600° C;

5) paspa6oTaTh yripaB/sieMble CUJIOBLIC BLINPSIMUATEH.

LIKAJIA CHJIOBBIX MOJYNPOBOAHHUKOBbIX TEPMAHUEBBIX
W KPEMHHEBBIX BEHTHJIEN

1. OcHoBHble onpeaeneHus

1. Hactosiwasn wkaJja pacnpocTpaHsieTcs Ha NMoJynpoOBOAIKKOBble MOHO-
KPHCTA/LIMYECKHe ePMaiueBbie H KPEMHHEBEIE CHJAOBLIE BEHTH/U OGILENpPO-
MBIIIJIEHHOTO HA3HAYCHHS, CAYXKallhe aJs NpeoGpasoBaus MepeMeHioro.
TOKa B NOCTOSHHBIH — BHINPAMJEHHBI.
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2. BeuTu.ii oGLIENPOMBILIIEHHOTO NPHUMEHEHHS NpefHAa3HAYAIOTCS AJs
paGoThl lia NPOMBILIIEHHBX YCTaHOBKAaX NPH OKpyXaollefi Temmeparype
+20+5° C, npu atmocdepHom (GapomceTpuueckoM) maBjenun 720—780 um
PT. CT. ¥ OTHOCHTCJbHOH B.jaxHocTu 6515Y%.

3. Benru.u, npeaiHasHavyeHHbIC AJsi CNEUHAJbIIBIX YCTAHOBOK, AOJKHE!
YAOBJIETBOPSITE TPeOOBAHHSIM, OTOBOPEHHBIM CHElHAAbIBIMH TEXHUUECKHMA
YCJIOBUSIMH.

4. W3 BeHTHJeH cOOMPAIOTCS! BoINPSIMUTE/IbHbIE GJIOKH; NPH 3TOM BENTH-
JIH COeMHSIIOTCS 110 OJHO(a3HOH, TpeX(pa3Hoil u WecTH(as310l cXeMe.

5. l'epManyeBblii WM KPeMHUEBbIH BEeHTH.Ib IPEACTABAAET oGOl MoHO-
KPHCTaMAUYeCKH I 3/IeKTPOHHO-AbIPOUHBIH llepexod, 06/alaoWuil yHUMOAAP-
HO# NPOBOHMOCTLIO H 3aKJI0UECHIIbIH B repMeTHYlIbIH KOpNyC, MPefXOXpaHsito-
IH# ero oT BlelIHuX BosnelicTBuil. Kopnyc cHaGxXeH B OTAeALHLIX CAyyasx
pamuatopaMu Aisi BOSHYLINOTO OXJAAXHAEHMSI HJH CreliuaJjbHbIM OX.aauTe-
JIEM A/151 BOASIHOTO HJIH XUIKOCTHOTO OXJAaXKIECHUSL.

6. BenTnau xapakTepu3yloTcsi AONYCTHMBIM 3HAUeHHEM MAKCHMaJjibHOTO
o6paTHOTO HaNpsKEHHS M CPedlluM 3HAuYeHHeM NPsiMoro — pabouero Toka.

7. Ilo BequuliHe HOMYCTUMOTO HanpsiKeHWs] BEIITHAM CJISTCs Ha Kaac-
CHl.

8. ITo pesnunte HAJCHMSI HANPsIKelUst MPH HOMHHAJIBHOM NPSIMOM TOK?
BEHTUJIH JE.IATCSI HAa TPYMMBL.

9. IlocsiegoBaTeblioc BKJKOYeHHe JONYCKACTCsl 1PH ycJaoBHM noaGopa
BeHTHJIeH 0JlI0T0 KJaacca no AMHaMHUeCKUM XapaKTCPHCTHKAM o06paTHOTO TO-
Ka M npuMeHeHHsi OMUYECKHUX jeJuTesell HanpsiKeHHs. :

10. I1apaJenbHoc coeJMHEHHe AONYCKAETCs NPU YCJAOBHH noabopa BeH-
THJAeH NO TPyNNaM H CHMXKeHHs] JONYCTUMOH HArpy3kH Ha BeHTH b Ha 20%.

11. NonycTuMasi TeMncpaTypa Harpesa rcpMaliicBOrO 3JeKTPOHHO-Ab-
pouHoro nepexona paBHa 65° C, kpemuueBoro 1107 C npy oxpyxatwouicii TeM-
nepatype 35° C.

12. /lonycTuMasi Harpy3Ka Ha BEHTHJb ONpeiensieTcs YCJI0BUCM OXJax-
CeHusl.

13. HoMuHa/bHEIM BHINPSIMJIEHHBIM TOKOM CUHMTaeTcsi CpeiHee 3HadeHHe
MOCTOSIIIHOTO TOKAa NPH ONpeae/eHIIBIX YCAOBHAX OXJAAXKACHHS H OKPYXKalo-
ueit teMnepatype 35° C. Ecin He orosopernia cxema, HOMHHAJIbHHH TOK OT-
HOCHTCS K OHO(pa3H0i oaHONONYIePHOAHON cXeMe U HHAYKTHBHOM Harpyske.

14, HomunaapiiniM NMUKOBBIM 3HayeHHeM OOPAaTHOrO IanpsKeHUs! HasHi-
BaeTcsl MaKCUMaJiblioe 00paTHOe HanpspKeHne (0e3 yueTa nepeHanpsikKeHui)
11a BeHTHJb, IPH KOTOPOM BEHTH/b MOKeT pafoTaTh B yCTAHOBJEHHOH CXEME.

15. Tpu ogHodra3HOH OFHONOJYNEPHOHHON CXeMC BLIIPSAMJCHHUA C eM-
KOCTIBIM (PUABTPOM MUKOBOE HANpsiXKeHHEe Ha 3JEeMEHT He AOJXHO IPeBhl-
WaTh [I0JOBUHB HOMHHAJDLUOTO 3HAYECHHSI,

| Manolewnoe abpar wanp.

i
| Tunoboe o8par wanp.

e e e s D > A A s s W o e A e Qe D

Puc. 11. Tlukosoe o6paTHoe HalpsAKeune

16. T1pu npuMeHeHUH BEHTUJIEH B MOCTOBBIX HJIH HHBIX CX€Max 3HayeHHE
HOMHMIIAJILHOTO MUKOBOTO OOpaTHOrO lanpsiXKeHUsi ¥ BHINPAMJCHHOTO TOKA
npyd paoTe Ha aKTHBIIVIO HATPY3Ky HOJKHO ObITh:
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a) o6paTHOC nanpsxenue

B ofiHO(a3HOH cXeMe paBHO HOMHHAJbHOMY OOGpaTHOMY HamMpsKEHHIO;
B TpexcdasHbix cxeMax MOHHXKeHO Ha 10% TNo cpaBHeHHIO ¢ HOMHHa/b-
HEIM 3HauCHHEM; Sl

6) BHNPAMAEHHB % TOK

B OZlHO(baSHle cXeMaX paBHO HOMHHAJbLHOMY;

B OAHO(A3HEIX ABYXMOJYMNCPHOLHBIX MOCTOBLIX M CO CPEIHEH TOYKO# pa-
el 2/,

B Tpex(asHbIX MOCTOBBIX H C HYJICBHIM BHIBOAOM paBeH 3oy -

1. OcHoBHble napaMeTpbl HIKaJbl BeHTHJEH
17. ITo pomyckaemMoMy aMIJIMTYAHOMY 3HAUCHHIO OOPATHOTO HampsKe-

HHA TepMaHHeBbie BEHTHJH LeJsITCS Ha NATb KJACCOB, NPHBEAEHHBIX
B tabJa. 6.

Ta6auna 6

MaxcuManbHo R0lyCTHMOE aMITUTYRHOE
3HayeHHe OOPaTHOrO HalpAXKEHHA (8)
Cxema coeauHeHusa Ha BEHTHIb kiacca
0,5 i 1,0 1,5 2 3
Onauodasuas . . . . . . . R 50 100 150 200 300
Tpexdasuas . . . . . .. R 45 90 135 180 270

18. Knaccudukanuus BCHTHICH Ha I'PyNMb MPOH3BOAUTCS NPH MpOTeKa-
HHHU 4epe3 HHX NYJbCHPYIOLIEro OZHOMOJYMepHOAHOIO OAHO(PA3HOTO TOKA,
cpeliHee 3HaUCHHe KOTOPOTO PaBHO €0 HOMHHAJALHOMY TOKY.

19. T'epmaHueBLC BEeHTHJIH JeaSTCA Ha MATb rpynm (Taba. 7).

Ta6bawuna 7

I'pynna repMannesbix BeHTHIEH l A ‘ B l B ' r o

flanenve wanpsaxeuus, 8 ‘ 0,4—0,5 | 0,5-0,6 l 0,6-0,7 | 0,7-0,8 | 0,8-1

20. lllkasa CH/IOBHIX TepMaHHCBHEIX BEHTHJ/EH COCTOHT H3 CEMH THIIOB:
ygethipe ¢ Bo3aywHeiM (BT) m Tpu ¢ Boasuem (BI'B) oxaaxnpennem
(Taba. 8).

21. KpemHueBble MOJYMPOBOAHMKOBEIC CHJIOBHIC BCHTHJM pPa3fensioTcs
110 BeJIMYHHe AONyCTHMoro o6partHoro HanpsixKeHust Ha 10 KnaccoB (ta6a. 9)
¥ MO BeJIHUKHe MaJCHHS HANpsIKEHHS B IPSIMOM HaNpaB/ACHUH HA MATh TPYNN
{Ta6an. 10).

22. lllkajia CHJAOBBIX KPCMHHCBBIX BEHTHJEH COCTOHT H3 BOCbMH THIIOB:
nath ¢ BozaywHuM (BK) u Tpu ¢ Boasusim (kuakoctHeM) (BKB) oxnax-
nennem (taba. 11). ‘
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Tab6baunga 8

ﬂ,onygmmoe 3HauerHe AMMIMTYAR
_ o0patHoro naupsaxchus (8)
Tun [Tpa- | [Nanenuc 29 K
. Oxnaxaenue Mol | Ramps- AT kaacca
TOK, a|KeHud, 8
0,5 1 1,6 2 3
BI'-6 Bosayunoe ecrect-
BEHHOC ce 51]0,5+0,6| 50 100 | 150 | 200 | 300
BI'-6 Bosnyuiroe rxpm;y-
AuTeabHOE* | 10 | 0,5+0,6; 30 100 | 150
BI'-10 Bosaymnoe ecrect- '
BeHHOE . ., . . . . 10 ; 0,4+0,6! 50 103 | 150
Br-10 Bosnyuinoe npury-
AUTEAbHOC 20 1 0,4+0,6/ 50 100 ! 150
BI'-30 Bosayuinoe npm!y-
AHTEAbHOE 30 | 0,4+0,5 50 100 | 150
BI'-50 Bosayunoe nptu-
AUTEAbHOC 50 ! 0,4+-0,6| 50 100 | 150
BI'B-21.0 Bonanoe . 200 | 0,6-+-0,8 50 | 100
BI'B-500 Boparoe . . . .| 500 |0,6+0,8 50 | 100
BI'B-1000 Boasgwoe . . . .| 1000 | 0,8+1 50
* Bosayuinoe npuryauTeabHOE OXJaKJAeHHE NPH CKOPOCTH BO3Zyxa 10 m/cex.
Tab6anna 9
MakcuManbHO RONMYCTHMOE aMIAHTYAHOE 3HAYEHHE
Cx 0o0paTHOTO HANpsKEHHa (8) HA 9JCMEHT Kaacca
eMa
COeAMHeHH
0,5 1 1,5 2 3 4 5,0 | 6,0 | 7,0 | 8,0
Oxznodazsas . .| 50 | 100 150 | 200 | 300 | 400 | 500 | 600 | 700 | 800
Tpexdasmas . . .| 40 80 | 120 | 160 | 240 | 360 | 400 | 480 | 560 | 640
Ta6auua 10
Ipynna kpeMuueBbIX BeHTHAEH . . I A I B \ B l r bt
Manenue nanpaxenud, 6 * 10,6—0,8 0,8—1 , 1-1,2 {1,2-1,6] 1,62
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Ta6auna 1l

xﬁg . 5» Jonycrumoe 3nayenne aMmiHTYAb
CRE = =S 3 o6paTHOTO Hanp:weHHs (8)
Tun OxaaknenHe =S C|eEEE B 3aBHCHMOCTH OT Kaacca
BeHTUAS Xaamnen g :fg %qi £2|—
= Y = o - '
§.§§E§_:go,5‘lll,52 3|14[516|7|8
BK-10 Boanyisoe ecrect-
BEHHOE . . . . . . 5 | 0,6—1,2| 50 [100|150/200|300|400'500,600 700,800
BK-10* BozayiHoe npHHY-
AutTespHoe . . . . . 10 | 0,6—1,2! 50 ;100:150/200|300400(500:600
BK-30 Bosayiitoe mpHHY-
Jllfl'l‘e:lbl):oe .. p .y. 30 | 1—1,6 |50 [100|150|2C0|300|400;500(600
BK-50 BoaayuHoe npuuy-
Iuteaphoe . . . . . 50 | 1—-1,6 |50|100]150/200/300{400!500/600
BK-100 Bosaymuoe fpuiy-
AHTeapHOE . . . . . 100 ! 1,02 |50 ]100|150(200,300{400/500(600
BK-200 Bosaymtoe npuiy-
auteanHoe . . . . . 200 | 1,0—2 ' 50(100/150/200(300(400|500
BKB-200 Boasnoe . . . . . 200 | 1,0—2 |50 (109;150'200|300(400|500
BKB-500| Bomsmoe . . . . . 500 | 1,0—2 |50 (100/150200'300
BKB-1000] Boasnoe . . . . . | 1000 | 1,0—-2 |50 (100 150||200 i
|

* Bosaayminoe NpHHYAHTEIbHOE OXAaWjeHWe Mpu ckopocTu Boziyxa 10 aefcex.

23. Tleperpysouiiast cnoco6GioCTb FCPMAHUEBLIX U KPCMHUCBHX BCHTHJCH.
Bentuau Moryt paGotath B CJACAYIOWKX YCJIOBUSX MCPEFPY3KH:

A O6Gmiue NpPOMBIIWIJACHAHLIC YCJAOBHS

100-nponcuTHAs NPONOIKUTCALHAA HATPY3KA;

125-npotciTHasa HArPy3Ka B TCUCHHC 5 MUH;

200-nponcutias Harpyska B TCUCHHe 5 cex.

[Tpu 3THX yca0BHAX HOMHIAILHLIA TOK BCHTHJSA NpHuuMacTcs 3a 100%
IpH NpPOJO/IKMTEAbHON Harpyske.

b. Taxenue npoMblmJgeHHne U o6Jeryeinse
TPAHCHNOPTHBLIE YCJAOBHS

100-npotciTias NPOAO/MKUTC/ALHAA HAFPY3Ka,;

125-npoucHTHas HArpysKa B TeucHHe 2 4ac;

200-npoticuTHasa Harpyaka B TedcHue 15 cex.

B pamibix yeaosusx 125-npouentias narpyska 10/:xKia cOOTBETCTBOBATS
HOMHHAJBLHOMY TOKY BCHTHJIA.

B.OGmue Kene3HONOPOKHLE YCAOBHU3

100-npoueHTHas NPOAOJKHUTCALHASA HATPY3KA,;

150-npouenTHaa Harpyska B TeuCHHC 2 uac;

300-npoueHTHast HarpysKka B TCUcHHC 1 MuH.

[Tpu nocaeanux ycjoBHSX HOMHHAJDULIE TOK BEHTHJS NOJXKeH GLITh He
MeHbie 150-npoucHTHON HarpyskH.
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111, Jonoaunteibhble TPeGOBAHHS K BEHTHIAM

24. OGpaTHOe HampsiKeHHe: KaXKAblfi BEHTH/b [OJIKEH B TedeHHe 3 cex
BHAEpKATh 603 po6osi aMIVIUTYAHOe o6paTiHoe HAMpPsAXKeHHe, PABHOE He Me-
Hee ueM TNOoJIyTOPHOMY HOMHHAJBHOMY 06PaTHOMY HANpPSKEHHIO NPH padouer
‘TeMrepaType BEHTH.s. B LCMb ¢ HCTOYHHKOM MEPEMEHHOro TOKa JOJXKHO
‘BBITh BKJIOUEHO OrpaHH4YHBaloliec COMPOTUBJIEHHE.

25. BeHTHIIM B YCJAOBHAX TCMIEPaTyphl OKPY»KAalOUiCro BO3AyXa HC Bhi-
e 35° C HOJIKHB A01YCKATh PAGOTY 11PH HOMHHAJIBLHBIX 3HAYEHHAX BhIIPAM-
JICHHOTO TOKa H 0GPaTHOTO HANPSAXKCHHUS, _

26. TIpu TCMIICPaType OKPY:Kalouiero Bosayxa cebiie +35° C pesinynna
BHUIPSMJIGHHOTO TOKA JOJKHA ObITh CHHXEHA COOTBETCTBCHHO AAHHBIM
puc. 12 /s rCpMaHHCBBIX BCHTHJIEH u pHc. 13 A/ KpeMHHEBHIX BCHTHJIEH.

Mpumeuannc 3a TeMneparypy OKpYXKaiollero BO3AyXa NMPHHHMACTCA TeMiicpa-
Typa, H3MCpPEHHas Ha PacCTOARHH 60 Mu HHXe BCHTHAA.
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Puc. 12. 3aBHcHMOCTh TOKA Harpysku repMa- Pue. 13. 3aBucuMOCTs TOKA HArpy3KkH
HHCBOTO BCHTHMSI OT TEMICPaTYPHl OXAaxaa- KPeMHHCBOrO BEHTHAS OT TeMNepaTypH
fouieil cpeast oxaaxpaamoulei cpesst

27. BaarocroitkocTb. BrinpsaMicHHOe HanpsKeHHe, H3MepeHHoe NMocae npe-
OblBaHHS BEHTHJ/IS B TcueHHe 48 4ac B 06eCTOUCHHOM COCTOSTHHH B KaMepe ¢
OTHOCHTE/IbHOI BJiaxkHOCThIO 989, npu TeMneparype 35° C, LOJIKHO COOTBET-
CTBOBaTh HOMHHAJIbHOMY 3HAYEHHIO.

28. Ynapoctoiikoctb. Brinpamurenn JoJKIbI BhLACPKATH 6C3 MeXxanuye-
CKHX TIOBPEXJCHHH M H3MeHeNHH 3JICKTPUUCCKUX TNMapaMeTpPOB BO3ACHCTBHE
yAapHo# TPACKH, co3jalolilell yckopenue 8g.

29. Bu6pocToitkocTb, BrinpsiMuTeayu AOJKHE BHIACP/KUBATH 603 MCXaHH-
YCCKUX TIOBPCIKJAEHHH H U3MCHCHHI 9JIEKTPHUECKHX NMapaMcTPOB BO3AeHCTBHE
BuGpanuu NpH uactoTe KoJebanus ot 40 no 80 nep/cex, cospalonieit ycko-
.perne xo 10g.



Unx. A. 3. Cenexmop

3aBog «IDaeKTPOBHINPAMHTENLS

PaGotbl no co34aHMI0 MOJYNPOBOAHUKOBbBIX
BbINPSIMUTEJNbHBIX U CUJAOBBIX KOMNJCKTHBIX
YCTPOACTB

K ocBoeHHIO MONYNPOBOJHHKOBHIX MPHGOPOB 3aBOA «DJEKTPOBBINPSIMH-
Teby npuctynua B 1957 r. OcBoen BEIMyck paspaboTanubix BAOY Buinpsmu-
TeNbHEIX 3JeMeHTOR (BeHTHJel) Tunor BI-10 u BI'-50 Ha 10 u 50 a, a Tax-
)Ke BeHTHJel Ha cuily Toka oT 1 g0 10 a. T'oTOBHTCS BEINYCK KPeMHHEBHIX
BeHTHJ/el Ha cuay Toka 0,4 a.

Ha 3aBone H3roTOBJEHH H YCTaHOBJIEHHl CTaHKH AJs Paspe3KH repMma-
HHS Ha AWCKH, AJd BBIPE3KM W3 AWUCKOB lU1ai6, TpaBUJbHEE YCTAHOBKH, AH(D-
¢ysuoHHpe meun, QUABTPHI AJS OUHCTKH BOAOpPORA, cOOpHEIE JHHEHKH,
OCHallleHHEe HeOOXONMMBIMH NMPHCNOCOG/EHHAMH, M HCMEITATe/bHBIE YCTa-
HOBKH /151 MPOBEPKH XaPaKTePUCTHK M NapaMeTPOB BHIMYCKaeMBIX TMpH-
6opoB. KauecTBo BEInycKaeMbIX BeHTHJeH cHCTeMAaTHUECKH YJydllaeTcs: Mno-
BHIIEHA TEPMETHYHOCTh W MEXaHHUecKas NMPOYHOCTb KOICTPYKUHH, a TaKkKe
BeJIMYHHA AomycTHMoro o6parHoro HampsixkeHus, Co BTOPOrC moJYroaus
1957 r. 3aBoj Hayas BbINYCKaTh NPHGOPH HA 06GpaTHOe HaNPsKEHHE CBhHILIC
55 8.

Ilns coBeplIeHCTBOBAHHS KOHCTPYKLHMH M TEXHOJOFHUECKOTO Mpolecsa
Ha 3aBojle co3jaHa JabopaTopus MOJYNPOBOJAHHKOB. B pesyabrate paGorhi
9TOR 1a6opaTOPHHU JOCTHTHYTO caepyioliee,

1. ¥Yayuwena koHcrpykuusa 10-amnepuuix Bentudeit, l'epMeTnsaiinga sJe-
MEHTA ycuJieHa 6/arojapst 3ajJuBKe COCXMHHUTENbHBIX MECT 3MOKCHANOH CMO-
Jiofi. DTO MOBBICHJIO TaK:Ke YAapPOCTORKOCTH M MeXaHHUYECKYIO NpOUNocTb
KOHCTPYKUHI,

BoinycKaeMele 3aBOJOM BEHTHJIM NPOBEPSIOTCH Ha FepMETHUHOCTh B Ka-
Mepe Bjaark B TeueHue 48 wac npu temnepatype 40° C u oTHoCHTeNbHOM
BaaxHoctu 95%. CneinainHoe HCCJieOBaHHe 3THX 3JeMEHTOB TOKa3alio,
4TO OHH OCECTeyHBAIOT HafeXNHylo PaboTy JaKe B CAMBIX TSXKEJHIX YCJO-
BUAX KCNJIyaTaluH.

2. ¥Ynyywena repMetusanus 50-aMmepHHIX BEHTHJEH NMYTCM NPOMAa3KH
COEMHUTEJNbHBIX MECT 3NMOKCHAHOH cMOJIOM.

3. Paspa6oTana HoBas KOHCTPyKuMs 50-aMnepHbIX sjeMeHToB Ges ¢ap-
¢dopoBoro uzosaTopa, obecrneynuBaOiass XOPOWYIO TepPMETHYHOCThb, BHGPO-
W Y1apoCTOHKOCTb.
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4. Paspa6orana KOHCTPyKuus BeHTu/edl ¢ BONSHHIM OX/MaXKAeHHEM Ha
200 a, o6anaiomas NOBHILEHHBIMH MEXaHHYECKHMH CBOHCTBaMH (B Hell OT-
CyTcTBYIOT (hapdopoBLle HJIH CTeK/IsHHHIE MeTajn). 3akaHUYMBAaeTCs paspa-
6oTKa 3/1eMeHTOB C BOASIHRIM OXJaX/JAeHHeM Ha 500 a.

5. Paspa6oranel onbiTHele 06pasus BeHtujde#t tunog BI-10 u BI-50
6/104HOH KOHCTPYKUHH. DTH 3JIEMEHTH MOTYT COEAMHAThCA NOCAEL0BaTeNbHO
HJIH B MOCTOBYIO CXeMy, NOAOGHO ceaeHOBLIM Wait6aM. CoeguteHHe B GJIOKH
He Tge6yeT HOOMOJIHATEIbHHX AeTaJsiedl, KpOMe BXOASILIHX B KOMIJIEKT BEH-
THJICH.

6. Ilposeaena npeaBapuTebHas pa6oTa Mo CO3AaHHIO METONHKH Onpe-
AeJieHHs MapaMeTpoB. Y repMaHHeBBIX BeHTHJIEl BeJHYHHA AONYCTHMOTO
o6paTHOro HamlpsiKeHHs C POCTOM TeMnepaTyphl, Kak NMPaBHJIO, CHHXaeTcd,
npuyeM CTPOrod 3aKOHOMePHOCTH 3Aech HeT. MccieaoBaHusi 110Ka3anu, 4To
B TO BPeMsl KaK y OAHHX 3/eMeHTOB BeJIHYHHA AOMYyCTHMOro oGpaTHOrO Ha-
npsiXKeHusi BoOGule He CHHXKaeTcsl, y APYrHX OHa cHHXKaeTcs A0 50—60%,
a HeKOTOpble BOOGIIE TEPSAIOT CMOCOGHOCTL BLIMPAMJSATL TOK TNPH MaKCH-
MaJbHOH pabouell Temnepatype. M3 3Tux coobpakeHuil Ha 3aBOJe NMPUHATO
onpeneaarb o6paTHoc AONYCTHMOe HaNpsiKeHHE 57JeMEeHTa NMPH MacKUMaJb-
Hoi1 paboueii TeMnepaType nepexoAa.

HoMunadqbHble JaHHble BEHTUJs1 ONPEAESIOTCS TeMNepaTypHEIM peXKH-
MOM BHIMPSIMJAIOUIErO 3JeMeHTa. KoJuuecTBO BHIAEIS€MOrO B 3JE€MeHTe
TenJaa Ompee/ifiercs MOTEPSIMH, BHISEHIBAEMBIMH NPOXOXKAEHHEM TOKa B Npo-
BOASILLIEM H HENMPOBOAsILEM HanpaBJjeHUH. YCJIOBHO Ha30BeM HX MPSIMBIMHK
H 06paTHEIMH moTepaMu. [1psiMbie NMOTepH — BeJHYHHA NMPAKTHUCCKH MOCTO-
AHHASA: NPH U3MeNeHuy TeMnepaTypwl B uHTepsade ot 20 zo 60° C oun naxa-
10T Bcero Ha 5—10%. OOGpaTHble MOTePH BEHTHASI CHJIbHO 3aBHCAT OT TeMIe-
paTypei: ¢ MOBbIILIEHHEM TeMnepaTyphl Ha kaxjable 10°C owu noutu yasau-
BaloTCA.

Idna HagexHoli pa6oThl 3JeMeHTa HYXHO, 4YTOObl CyMMa NpPAMHX H
o6paTHbIX NMOTEPb He MpPeBbIIada 33JaHHOH BeIHYHHBI, T. €. yToObl NpH 3a-
N aHHOH CHCTeMe OXJaXKIeHHa 3JeMeHT He mnepcerpesajcsa. Meroauka npo-
BEPKH 3J€MEHTOB Ha 3aBOJe CBOLUTCH K ONPeleeHHIO MPAMBIX H OGpaTHHX
noTephb.

Beauuuna npsAMbIX NMOTepb NMPOBCPAETC NPH KOMHATHOH TeMmIiepartype
(c yueroM csaboro BAHAHHsI TeMNePaTypwl Ha NMPAMYK BEeTBb BOJIbTaMnep-
Holl XapakTepUCTHKH) NMyTeM HU3MEPCHHS NajleHH HaNPAXKeHHS NMpH HOMH-
HaJbHOM 3HaueHHH npamoro Toka., IIpu 3TOM BegnudHa MaleHHa HaNpsixKe-
HHs He JOJKHA NMpeBHIIATL AOMYCTHMOrO 3HaueHHs (HampuMmep, AJf THNa
BI'-50 npu toke 20 a — He 6o.1ee 0,38 8).

Beauunna o6paTHBIX NMOTEPhL MPOBEPsIcTCS NPH MaKkCHMabHOH paGouedt
remnepatype (60°C). ITpu 370l TeMIepaType B OAHOMOJIYNPOBOAHOH cxeme
BHINPAMJIeHHS Ha Ocuuiorpade npocMarpusaercs o6paTHas BETBb BOJBT-
aMNepHoll XapakTePUCTHKH H ONpejesercs AONYCTHMOe 3HayeHue obpar-
HOTO HanpsKeHus; nocieiHee npuHHMaeTca Ha 309% Menblile HanpsXKeHHud,
npu KOTOPOM HAYHHAETCA PC3KHI PocT 06paThHoro Toka. 3ateM NMPH HOMH-
HaJbHOM OGpaTHOM HanNpsXKeHHH MOCTOAHHOrO TOKa H3MEPSETCs BeJHUYHHA
o6paTHoro Toka, KoTopas He JAOMKHa MpPEBHIIATL AOMYCTHUMOrO 3apaHee
3aJaHHOrO 3HaUeHHUs.

IMpusenennas kaaccHduKauus BeHTHJeH ObecrneuHBaeT HaUeXKHYIO pa-
6OTy MX B AMaNa3OHe TeMmeparyp, npeaycMorpertux TV.

TTpu HCMOb30BaHUY BeHTHJEH B PasjAHUNBIX CXCMaX BO3HHKAeT Heo6Xo-
JHMOCTb HX MOCJCA0BATEAbHOrO HJH NapajilebHOre COelUHeHHS.

le/[ nocJeI0BaTeIbHOM COeJHHEHUU pacnpeaesJente Hanmeermﬁ MeX-
Ay OTACJbHBIMH 3JeMEHTaMH ONpeAeasieTCs o6pa'ruoﬁ BETBbIO BOJLTaMIiep-
HBIX XaDaKTCPHCTUK, KOTOpble CYUIECTBCHHO OT.JIHYAIOTCA Apyr OT Apyra H
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CH.IbHO 3aBUCRT o1 Temnepartypsl, J[Las nociefoBareAnbHolo COCAHHCHHA MO-
ryT GbiTh MCHO.1b30BAHBI 37CMeHTHl ¢ G6AW3KHMH XapaKTCPUCTHKAMH, OQHAKD
110A60p TaKuX 3/J¢MCHTOB BecbMa TPYAOeMOK. BripaBHuBaHue HanpsKeHuH
MeXAy MOCe10BaTe/IbHO COCAMHCHHBIMH 3JCMEHTAMH PalHOHA/AbHO NPOH3-
BOMUTbH MyTeM MOAK/IIOUCHUA NMapadieJbHO UM LIYHTHPYIOIIMX CONPOTHBJC-
Hull. Beauuuny mynTupylolMX CONPOTHBACHHH cjacAyeT BblOMpaTh Tak, 4To-
©pl OHa Gbijda MPAMO POMOPIHOHAIbHA HANPAXKEHUIO Ha 3JeMCHTE, KOa(hPH-
HHEHTY paccorjacosaHusi u o6paTHo NPONOPUHOHAABHA PA3HOCTH OGPATHHIX
TOKOB 3JI€MCHTOB.

Kos¢dduuucHT paccoriacoBanus — BCJAMUMHA, XapaKTepusyouaa co-
6Goii oTHOILIEHHC PAa3HUILI HAUGOJBLICTO W HAUMCHBLICTO NajcHuli Hanpsaxe-
HHH B HCNpPOBOAMINEM Hamnpap.JeHWM Ha TNOCACAOBATCAbHO COCHAUHCHHBLIX
3jdeMEeHTax K HauboJblliCMy nagcHUio HanpsxkeHuda. Hem MceHbllie pasnuia
o0paTHbiX TOKOB BBHITPAMUTCIACH M 4UCM 60.bIC AOMYCKACTCHA KOIPGHUIHCHT
paccor/jiacoBaHus, TCM Oodblie BCJAMYMHA WIYHTUPYIOLICTO COMPOTHB/ACHHA
# K. M. 1. cxembl. Ilpu kosddunucHTe paccoraacosanud, pasiom 0,06—0,2,
K. Il I. CXCMBI CHMXKaCTcs HE Godce yeM Ha 0,5%.

B cBA3u ¢ 7€M YTO B NPOMHBILJIEHHOCTH NPUMCHSIIOTCSA BHIMPAMUTENbHbIE
YCTpOHCTBA HA COTHH W THICSYM AMIICP, UCKAIOUYHTC/IBHO BaXKHOE 3HAUCHHE
npuobperaer npobsacma napasdiacibHOTG COeAUHCHHST 3JACMCHTOB.

Kak 6blio cKasaHO, BCTBH BOJALTAMICPHBIX XapPaKTCPUCTHK TrepMaHHe-
BHIX BEeHTHJCII OTAMYAIOTCS APYr OT Apyra He3HauUTEAbHO; OfHAKO BCAEACT-
BUC Go/bLIOH KPYTH3HBI MX B HWHTCpBaJjc pabouMX TOKOB BO3MOXKHO CylC-
CTBEHHOC HapyUICHUC PACHPCACACHHS TOKOB MCXAY NMapaijcibHo paboTalo-
UMy 3deMeHTaMu. JLis napaadcabHo#i paforh  nHcoGxoauMo noaduparb
SJEMCHTH C PABHHIMHM MAAEHHUSMH HaNpPSKCHUH; COEAMHUTC/ABHLIC MPOBOAA
OTHAeAbHbBIX BCTBCH JOJIKHbL ObITh PaBHBIMM NO AJKHE, a KOHTAKTHBIC COC/H-
HEHUS HaJCXKHO BHINOJHCHBL B oTAe bHBIX ciydasnx XKeAaTebHo Nnoc/icloBa-
TEAbHO C 3JCMCHTAMH MOAK/I04aTh conpotussicuus, BeauyuHa conpotusas-
HHA [O/KHA OBITb OJHOTO MNOPsAgKAa C BHYTPCHHUM CONPOTHUBACHHCM
3JIeMCHTA.

UToG6bl NpaBHIbHO peliaTh KOHCTPYKTHBHBIC BOMPOCH MPUMEHCHMS BHI-
MNPAMHUTC/ACH, HCOOXOAMMO 3HATH UX NMCPCTPY30YHYIO CMOCOGHOCTD.

BrificHCHO, yTo BeHTH M Tuna BI-10 npu ecTecTBCHHOM OX.jaKIACHHU
JONycKaoT CACAYIOIINC NMCPErPysKH:

4-kpaTuyio B TcueHuc 20 cex;

6-kKpaTHyIO » 6 cex;
8-kpaTnyio » 0.4 cex;
10-kpaTtnymo » 0,2 cek;
12-kpaTHyio » 0,1 cex.

IposencHsl AJANTC/IbHBIC HCIBITAHHS 3JCMCHTOB HA BJAaroCcTOMKOCTh; NPy
3TOM ycTanosJeno, 4To soinpaMuTteau tuna BI'-50 scaeactBue npumencnus
OGLIYHOro, a HC CNCIMAALHOrO BaKyyM-MJIOTHOTO dapdopa cO BpeMeHeM He
MOTYT ObiTb HCNO/Ab30BaHBI. '

B neasax sbiicHeuns Bo3MOXHOCTH PaGoThl NMOJAYNPOBOLIHKOBBIN BbINPS-
MUTC/AeH B 3aNOPHBIX YCTPOHCTBAX NMPOBOASTCST MCMBITAHUS BbILPINMUTCICH
Ha CTaOWIbHOCTL WX CBOHCTB NMPH LJIHTCJIBHOM NPUJIOKCHUM HaNpsKenus
B HCNpoOBOAslleM HanpaB/icHWM. Mecsiunbic HCMBITaHMs NMOKA3a.H, yTo Xa-
PaKTCPUCTHKH BHIMPAMUTEACH OCTAIOTCA HEU3MEHHBIMH,

JlaGoparopusa 3aBofa paspaborana cieaylollee oGopynosaine, Heo6Xo-
AUMO€ A4 NPOM3BOACTBA TEPMAHUCBHIX U KPCMHUCBHIX BHIIPSIMUTCABHBIX
3JCMCHTOB:

a) ycraunosku J1-302-305 u [1-202-203 n451 MCOBITAHMST BLIPAMHUTCACH
Ha CPOK CAYXKOHI;
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6) ucneITaTe/bHble CTCHAbI KJAACCH()HKALWH repMaHHEeBHX W KPEMHHE
8bIX BHIIPSMHTENEH;

B) YCTAaHOBKH AJisi Pa3OpakoBKH NePeXOAOB INPH MEXOMNepPalHOHHOM
KOHTpOJIE;

r) YCTAHOBKH A.151 3JA€KTPOJHTHUCCKOTO TPABJEHHS BLiIlPSIMHTEJILHBIX
waii6;

A) NJAUTH NOA0TPeBa AJAS KJaccH(HKauHu BBIOPTMHUTEICH NIPH MAKCH-
MaJjbHON palboueii Temmepartype.

3aBoa npuCTymua K pa3spaGoTKe BHIIPSMHTEJIbHbIX YCTPOHCTB ¢ NpHMe-
HeHHeM TepMaHHeBLIX Buinpsivurenedi. YsrotoBneHsl caeayiomue oGpasibl
BHIMPSIMUTEJNBHBIX YCTPOHCTB AJiA 3aPAAKH KHCJIOTHHIX a8KKYMYJIATOPOB,

1. Tun BAI3-12/24-10/20 na p

BHIIPSIMJIEHHOE HanpsKeHue 12 uiu AN
24 ¢ u Tok 10 uau 20 a ¢ naasHo# Bumko
fI0/1PEry/IHPOBKOl 3apsAHOr0 TOKa o

{puc. 1). B ycTpoficTBe HCMOAL3Y-
I0TCS  uYeThipe  BCHTHJS  THNA
BI'-10-80 ¢ ecrecTBeHHLIM OXJlaX- P
LeHHEM, COCAHHEHHDIX 110 MOCTOBO# &
IBYXMOJNYNEPHOAHOH CXeMe, 12
CHHKeHHE 3apsiiHOTO TOKAa B
KoHue sapsina ao 50—60:% ot nep-
BOHAYya/JbHOTO IPOHCXOAHT B pe- ,
3yJbTaTe HCIMOJAb30BaHKS MOBLILLIEH- 7
HOI'0 MAaTHUTHOTO paccesiHHs TpaHc-
<¢opmatopa, a NOApPCTYJKHPOBKA TO-
Ka B YCTAaHOBKE OCYLLCCTBJISICTCS
H3MEHEHHEM . TOJIOXKEHHsT Maruur-
HOTO IUYHTA NPH NOMOIUH DPYUKH,
BhiBeleHHOM Ha mepeanu# wuT. Bee
onepallid 10 MNepeKJIOYeHHIo Ha-
fIPSIKCHHSL  CeTH, BBINPSMJEHHOTO
HaMpsKEHHsT H CMeHe NpeaoXpaHi-
Tejel OCYLIECTBJSIOTCA B almapa-
Te 6e3 ero BCKpBITHA.
BeinpaMurens npefHas:Hayed
ANl 3apsiilKH @KKyMYJsTOPOB Tpy-
30BEHIX aBTOMALluH. ITOT ammapar
sameiner pakice BmyCKaeNHA sa. iy, ISR, Coua, spnioro
BOJIOM  BBIIPAMHTeNb C PTYTHOH  mMetp M-42 (50 6); B — sentwab repManme-
KosGoi Tna 2B-20. [To cpaBuenuio it BI-10; K — namna curnanbuas; A — aM-

. nepMetp M.42 (20 a); T—-'rpauccbopuamp,
C PTYTHLIM BRIIPAMHUTCACM repma 9!!—npenoxpaﬂmem> cr (20 )’ i3

HHEBLIM HMECT CJIEAYIOLIHE NIPCUMY-  epekmouateas 12—24 8; Iﬁ'—npenoxpalm-
ulecTBa: KOIPQPHUIMCHT 110Je3HOTO reds ClI (6 a); [1] — nepekaiouatent cetH

aeficrust 70% Bmecto 49%; Bec — 34 x2 BmecTo 65 ke; raGaputel — 326 X
X 340 X 340 mm BMecTo 520 X 420 X 975 mm.

2. Tun BAT3-6/12-6,5 na suinpsivjenHoe nanpsikennc 6 uian 12 6 u TOK
6,5 ¢ ¢ miaBHOl MOAperyanupoBkoil Toka oT 4,5 a0 6,5 a (puc. 2). B yerpoit-
CTBE HCNOMb3YIOTCA ABa BeHTw. s Tuna J{-304. [Mapajomas Bueunisis Xapak-
TCPHCTHKA W PETYJIUPOBKA TOKa TNOJy4aercs TaK e, Kak W B MpPCALIAYILEM
ycrpoiicTBe. Bec ycraHOBKH OKoJio 9 Ke.

3. BAT3-120-60 na suinpsamacHinoe Hanpsikedue 120 8 u 1ok 60 a. Yer-
poiicTBo nuTtacres ot TpexdasHoit cetu nanpsikedunem 220—380 ¢ (puc. 3).

B ycrpoficTse Henogb3yioTes 18 repmanHeBuix BeHnTHiel Tuna BI'-10-80

4 3akas 98 49
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Puc. 2. [puuuunuanbuas cxe-
Ma 3apfaAHOro annaparta THna
BAT3-6/12-6,5: T — TpaHec-
¢dopmatop; A — amnepMerp
(10 a); B —Bentnan [30%;
112 — nepexarouareap 12 -
—24 g; [11 — nepekoyatelis
cery; 2/l — npejoxpaHuTeds
CIl (10 a); 11— npenoxpa-
uuredan Cll (2 a)

Puc. 3. [Mpmnienuanpkast cxeMma 3apaiHoro
annapara BATI'3.120-60: [ -- asurateas neu-
ThasaTopa; K — ghoiika ynpasiaenusi; BP -
pesie BeTposoe; [IK — BhIKJIIOuaTE1b MaKer-
awiit; 171, 112 — npesoxpaunrean; J — aamna
curHaabHas; A — amnepMetp; V—BoabTMeTp;
PM — peae MaxcuMaavkoe; MII — maruunt-
uBli nvekatean; PK — KaTyiiKa peakTHBHAA:
B — BentHan repmasueBnilit; Tp — Tpasuchop-
MaTop

O6MoTka TpaHcdopMaTopa 11a BTOPHUILON CTOPOIC HMMCCT MO TPH CeKHHH,
KaxJasi M3 KOTOpbIX NHTaeT OJIOK BbINpsIMUTEIEH, cecefulielliblX NO cXeMme
Jlapuouopa. BrinpsiMutesblble 6J10KH Ha BbiNPSIMJIEHION CTOPOHE COCAHHC-
HBl nocienoBate bilo. ITo 3Tol cxeMe Moxxer ObITb MOJYUEHO BBIMpAMJAEH-
HOoe HanpsKelue Beitfe 120 8, npu XOopolweM pachnpencelud o6paTibiX Ha-
npsXeuud na Kaxaom Bentuie. ITagawouias 3apsanas xapakTepHCTHKa
ycrpocrsa obecneunBactes peakropoM. Dok senrnielt oxaakpaeres npi
NOMOIIH BelTUIATOpA,

Annapar 3amelisiet paiice BHINYCKACMBIH 3aBOAOM BHINPSIMATEAL C PTYT-
Holt Koa6o# tuna 3BIH-60 u uMeer cieavioiline npeusynecTsa: Koapdhuun-
cut noJesnoro peiicrsust 84 Y Bumecro 74%; Bec — 300 x> Bvecto 430 x2;
ra6apute! 550 X 550 < 1300 mm Bmecto 730 > 720 < 2050 mm.

Ia 3aBone H3roToBJAAIOTCS CJeayicline 06pasiibl BHINPAMUTENLIbIX YCT-
poficTB  1/s 3apsiAKH LIeJOUHBIX aKKYMYJISTOPOB 3JCKTPOKAp, WAXTIBIX
3JICKTPOBO30B M YCTPOHCTB AJS NHTAHUS TajdbBalUiYCCKUX BaHI.

1. YerpoficTBo Aist 3apaaKky 3JeKTPOKap l1a TPexasHee HanpsHKclue
220—380 6. BuinpaMicunoe HanpsokeiiHe 40743 ¢ u  BbIIpSMJCHIBIE TOK
75/63 a co crabuansauueit no Toky + 10% (puc. 4).

B yerpofictBe ucnoabsonaiio 12 saevenros tuna BI-10-80. Bunpamu-
TeJbHbIC GJ10KH COefMlAOTCS no cxeMe JlapHonoBa no IHecTb JACMCHTOB
B KaX/JOM M Ha BHINPAMJICHIION CTOpOHE COSAMHSICTCS mapalicibiio. Ilura-
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HHE Kaxaoro 6J10Ka ocyllecTBJseT-
€l OT OTAeJNbHON OOGMOTKH TpaHC-
¢opmartopa. asa crabunusauuu 1o-
Ka B cXeMe NpeAycMaTpuBaKOTCS
apoccead  Hachluenus. Oxaaxge-
HHe GCJOKOB CCTCCTBeHHOE, Bec
yeTpolicTBa okodgo 250 ke.

2. YcTpoHeTBO gas  3apsaku
AKKyMYJISITOPOB L1AXTHbIX 3JCKTPO-
BO30B Ha BBINPAMJCHHOE HanpsxKe-
nde 124/149 & u tok 100 a. Hanps-
XKenHe nurtalouwelr cetu 220/380 s.
Annapar oGecneunBaet cTabuau3a-
uuio no Toky -+ 10%. B ycrpoiictse
HCMOJAb3YIOTCST 24 BEHTHJST THMA
BI'-50-80. SaeMeHThl coeauisionCs
MOC/1CA0BATCABHO H IIYHTHPYIOTCS
OMHYecKHM conpoTtuBJienHeM, Cra-
Guauzaluus TOKa B yCTpoMcTBe
oGecrieudBaencs 3a CUCT  NPH-
MeHCIHs  Apoccedieil  HaCHICHHS,
Oxnampaenne  GJOKOB  ocylie-
CTBJSICTCSt  BeHTHJAsITOpaMu. [lep-
Bbli ofpasey ycTaHOBKH padoraer
B B3U.

3. YcTpoitcTBO  aJisi  mUTaHHA
ra/IbBAaHHYECKHX RaHH Ha BLINpPSM-
JeHIoe  Hampsxedde 12 8 u 10K -
3 . % - Puc. 4, Tlpuunununuanbuas cxexma 3aps1HOTO
:20280/?;0”2?}}‘;0;?58ﬂg;iz}o:ﬁ;"ovg:- annapara ! BAT'3-43/40-63/75: K—{(HOH;(Z!

o ynpasaenus; MIT — MaruuTHHEIR nyckaTedb;
sytorest 12 Bentuicit tuna BI-50-30. g punpavmrean; 11 — wynr: V— noa-
TTpuGopel coeqHHSIOTCS 1O cXeMe  wmerp; A — aMnepmerp; PM — pese Makch-
JlapHonoBa ¢ mapasJaesblibiM coe-  Maabhce; R — conpotupacsie; [ — apocceds;
AuHCIHCM 6J0KOB Ha BumpsiMsen- P~ ThascgopMatop;  [1 —-mpetoxpanntess
HOH crtopone. OXJaaxAal0Tcsa 6.10Ku
[pH NOMOLLH BEHTHJISITOPA.

3aBoaoM MpoBCACHO HcHBITaHHC 06pasua Bo3GyAUTE s TCHCPATOPA Al
JICCHOH MpOMBbitLIenHceTH. PedyibTaT HCMBITaHUE 10KA3biBaACT, YTO RO3OYAH-
TeJb paboraer HajemHo, o6ecneudBaeT XOPOUIYIO CTaGH/AN3ALHKIO HanpsKe-
HHST n1pH cGpocax u Habpocax HarpysKH.

[TpumeHeHHe repMaHUCBLIX BHIOpSIMHTEACH 06ACTuaeT ycA0BHSI M3TOTOB-
JICHHSI TeHePaTOPOB, TaK KaK MpH 3TOM He TpebyeTcst MPOKIAAKH B HHAYKTOP
JIHICTOB CTA.1M ¢ BBICOKCHl KOIPUCTHBHOH CHJOMH, NOCKOAbKY TCPMalueBBIR
BHIIPAMUTCAH HMCIOT HCGOJBUIOC CONPOTHBJCIIMC B MOPAMOM HAUPABICHHY,

Heemotpss Ha ROcTHrHYTBle YCneXH, MPOHU3BOACTBO CHJOBBIX MOJIVOPO-
BOAHHKOBLIX ITPUOGOPOB OCBAUBASTCS BCC XKC 3aMCAJCIHHBIMH TeMnamMu. Mox-
HO NpeabaBuTh pad nperensuit 'ocnaany CCCP, xotopbilf HeaooueHHBRET
BaXKHOCTh 3TCTO MPOU3BOACTBA. JI0 cHX mop He petielt Bonpoc GpHHAHCHPCBA-
HHSI KanuTaJbHOTO CTPOHTEILCTBA 3aBOAA, HE [1aj1axela MOCTaBKa BLICOKO:
KAueCTBCHHOTQ TePMaHHs, BCIOMOTATC/bIIX MATCPHAJOB H MPOXKAC BCETO
XMNHUYECKHX PEaKTHBOB BbICOKOH CTEMeHH UYHCTOTHI (eAKHIH KaJHM, nj1aBHKO-
Basl KHC.10TA H AP.), 8 TaKXKe HCOGXOAMMOTO TeXHOJOTHUECKOro o6opynoBa-
HUA,

Texuoaorus MpOH3BOACTBA MOJAYNPOBOAHHKOB AOBOALIO [PHMHTHBHA,
pAn omcpauuil- BHIIOJAHSCTCS KyctapHo. FHlanpumep, peska repMauus ocy-
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WECTBJAsAETCS 1a MajdonpoH3BOAUTEILHLIX CTAHKaX, M3TrOTOBACHHLIX Ha Ha-
weM 3aBoje. B aaboparopun DHHMMC 6biau paspaboTannl ueprexu Ha
CTaHKH AJS PE3KH FePMaHHsl ¢ NTPHMEHeHHeM YJLTPasByKa, OJHAKO A0 CHX
nop Aaxe dKCHEPHMEHTabHLle 00pasibl 3THX CTAaHKOB HE H3TOTOBJICHUL
B 1956 r. 3ta e aaGopaTopus paspaborana cnocob BLIPE3KH HIAN6 Ha mep-
$OpaTOpHLIX YJALTPA3BYKOBLIX YCTAHOBKAX, HO Takoe 060pyioBaHHE Bee elle
ue BuinyckaeTcsi. He paspaGorannl cTaHku AJsi WJIHGOBKH KPYNHBIX 1Iaiob,
H MX NPHXOAUTCS WAHGoBaTL BpyuHylo. Juddysus HHaus B repManuii ocy-
HIeCTBASETCS B MaJONPOH3BOAUTEALHLIX BEPTHKAJALHLIX BOAOPOAHLIX newuax.
Fue B 1957 r. OKDB Tpecta «OaekTponeyby no TEXHHYECKOMY 3aAaHHIO
3aBoaa 1 BAU paspaborasio yeprexu Ha BLICOKONPOHU3BOAHUTEALHYIO KOH-
BeilepHYI0 neub, ONHAKO MOCKOBCKHH 3aBOA 3.1C€KTPOTEPMHYECKOTO 060pyao-
BaHHS 3TY l1eYb HE M3rOTOBHJ.

Bce 3Tu $aKkTLl TOBOPAT O TOM, YTO OCHALIEHHIO MPOM3BOACTBA [1O.1YNPO-
BOJAHHKOB He YIeasieTCsi JOJKHOr0 BHHMAHHSL

B npouecce M3roToBACHUs NOJAYNPOBOAHHKOB HacTO H3 OAHHX H TeX XKe
MaTepHaa0B NPH OJHHAKOBLIX peXHMMax NoAy4yaioTcs 3/JEMEHTHl Ha pasiny-
Hble HanpsKeHus, B 3THX ycJoBHAX aBTOMAaTH3allMs NPOM3BOACTBEHHDLIX
npoueccoB npuodperaer ocobo BaxKHOE 3HAYCHHE, TAK KaK TOALKO OHa NMOMO-
¥KeT A0GHTLCS 3aAaHHON cTabHALHOCTH XaPaKTCPHUCTHKH 3AEMEHTOB.

[Ipn npoMBILLICHHOM H3TOTOBJACHHH MOJYNPOBO/HHKOB BLICOKOTO Kaue-
cTBa HeoOXOAHUMDI ONpeAcselilbe YCJI0BHs mpou3BoicTBa. Hast mopaepixa-
HHUS O/LHOPOAHOCTH BLITYCKAeMblX H3jejuil aTMocepa Ha 3aBOAE AOJKHA
6LITh OYMLLEHA OT NBLIIH, TEMNIEpAaTypa H BAAXKHOCTL LOJKHLI ObITL CTaOH.IL-
HDLIMH; HEOGXOAHMO cHaGXKeHHe CoBepLIeHHO YHCTLIMHM Ta3aMH H AEHOHH3H-
posaHHo# BonoO#H. BeeM aTM TpeGOBaHUSM YAOBJAETBOPAET HEJLaBHO BLICTPO-
eHHDLIH 3aBog anraniickoft pupmbl «CeMukoHAakTop». CTPOHTEILCTBO 3aBOa
NPOAOJKAJI0Ch WeCTh MecslieB U OKOHYMAoch B (eBpase 1958 r. Boapinyio
yacTh oBopyroBanus, KoTopoe 3apaHee Obliio 3akasano B CIIA, nauaau
YCTaHAB/AWBATDL CPa3y Nocjie OKOHYAHHS CTPOHMTEbCTBA.

Jaa MakcuMaJabHON 3alUHTLI  OT BJHANHS BHEIIHHX YCJAOBHH 3JaHHe
3aBOJla He MMCET OKOH W MOKPLITo ajdioMmHiHeM. CHcTeMa KOHAHIHOHHPOBA-
Hug Bo3jgyxa pasbuta Ha 13 caMoCTOATEJLHLIX 30H, OGCAYKHBAaeMBIX He3a-
BUCHMBIMH YCTAHOBKaMH; [PEAYCMOTPEHA, 0JAHAKO, BO3MOMKHOCTL COCAHHC-
HHS1 H KOMOHHHPOBAHNS 3THX YCTAHOBOK B 3aBHCHMOCTH OT M3MEHEHHs pac-
nodoxKenus uexos. Cucrema pery.upyer Temnepatypy ¢ TouHocTbio + 1°C
U BJAAXKHOCT ¢ TouHocTbio + 5%. s cTaGuaM3auuu Bo3fyxa C yueToM
o6BbeMa # BHEWHEro JamjeHHs YCTAHOBJECHL KOMIeHcaTopnl. Bce cTeHbl,
NOTOAKH U MOJLE UMCIOT TAajKyI0, He 3aACPKHBAIOULYIO NLLIb MOBEPXHOCTA,
Bce HeoGxoauMoe A5 NPOM3BOACTBA NTOJAETCS Yepe3 NoJ. To OCBOGOKAALT
OoT HeOOXOAMMOCTH YCTPauMBaThL CreuHadbHbie BLITAKKH. B Bectubioaax,
npoAyBacMbiX BO3AYXOM, CHHMAETCs BCH NbIJIbL ¢ Of€XKAb paGouux; cheum-
aJIbHLIC HIETKY OYHINAT 06yBb.

B onpesetennbie nyHKTHl 3aBOAA OAAETCA TILATEILHO OUHILECHHAA BOAA
M coBepLicHHO uicTbie rasbl. [lia yMeHbIUCHHs 3arpsa3HeHus AeHOHH3HPO-
BaHHas Boja 1104aeTCs MO NOJAUBHHHAXJOPHANBIM TPy6aM ¢ apMaTypoil us
HepykaBeoleidl craiu. JeHonusnpoBaHHas BOAA COAEPIKHTCS B ABYX M-
aunapax (emkoctbio okoso 14 000 2 kaxkAuilt), repMeTU3HPOBAHHLIX a30TOM,
€ BO3MOXHOCTbIO aBTOMATHYeCKOro fepexoja ¢ 0AHOro HUJIHHAPA Ha APYTOf.
Tlogaua asoTa Takxke NPOM3BOAHTCS 10 NOJAHBHHHJIXJAOPHAHLIM TpPyOaM.

B oGopynosaniie BXOAAT: BLITAXKHAgA leub A% BLIDALIHBAHHS KpHCTA.-
JIOB KPEMHHSl H TePMaHHd; yCTPOHCTBO AJsi aBTOMATHYECKON COPTHPOBKH
nJiactil yepes 0,025 ma; mosanas NPOU3BOACTBEHHAsS JHHHS [ U3TOTOBJe-
HHsl NPUOOPOB C KoHBCHEPHO# TpaHCMOPTHPOBKOH anmapaTypbl aBToOMaTHye-
CKOTO MPHKPEINJICHU S 3JICKTPOLOB H PAA APYrHX COBPEMEHHLIX YCTaHOBOK.
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Uro6u ycnemno ocBOHTb NPOH3BOACTBO OTEYECTBEHHBIX CHJIOBHIX BBIIPSI-
MHTeNefl H HA 6ase HX BHEAPHTb B NPOMLILLIEHHOCTb IIOJYNPOBOAHHKOBbIE
ycTpoficTBa, HeOOXOAHMO pPellHTh CJAEAYIOllHe 3a]auH,

1. OGecneunts (GHHAHCUPOBAHHE Ha CTPOUTENbCTBO 3aBOAA ¢ TAKHM
pacdeToM, 4TOOBl 3aKOHYNTD €r0 B TeueHHe 2- 3 [1eT.

2. OkasaTb nomouh B o6ecneycHHH 3aBOZA HEOGXOAHMBIM 060py0Ba-
nnem: QHUMC pomxen paspaboraTe o6opyloBaHHe N[O MEXaHHYECKOfl
0o06paboTke KpeMHHst W TepMaHHs (pe3ka, BbIpeska, iiuposka), a oc-
IJIaH — ONpeJleJINTh M3TOTOBHTEJICH 3TOTO 060ODYAOBAHHS; TPECT «DJEKTPO-
neyb» JOJKEH M3TOTOBHTh HEOOXOAMMOE TepMHueckoe o6GopyaoBanue;
Heo6X0AMMO pa3paboTaTh TeXHOJOTHYeCKHe JHHeHKH 1o c6opke npHGOpOB,
a Tocniany BBUAENHTL HaM BCe CTaHAApPTHOc 06OpyAoBaHHe, B TOM 4YHCJe
KOHJIHLIHCIi€pBl, METAJIOpexyIiee, NPeccoBoe H YHepreTHYCCKOoe 060pya0Ba-
une; BOU coBMecTHO ¢ 3aBOJI0M JOJIKEH COCTABHTh TEXHHYECKOe 3afaHHC
Ha pa3padorky Tpe6yeMoro o6opyroBaHHSL

3. Cosaate cneunaabHoe KOHCTPYKTOPCKOe 60po N0 paspaloTke Bbi-
NPSAMHTEAbHEX YCTaHOBOK.

4. PeilinTh nepcneKTHBHbIE BONPOCH NO OCBOEHHIO NOJYIPOBOAHHKOB, H
B NIepPBYI0 Ouepelib BHEAPHTb B IIPOH3BOACTBO KPEMHHEBHIE BLIIPSIMHTEIH;
COBEPUICHCTBOBATL KOHCTPYKUHH H TeXHOJNOTHIO H3TOTOBJEHHst NPHGOpOB,
METOANKY NPOBEPKH KAuecTBa MaTEPHA/IOB, PEKOMEHAALHH 0 NPHMEHEHHID
apubupoB B yCTPOMCTBAX.

5. Jlo6uTbcst MPON3BOACTBA T€PMaHHsl, KPEMHHSt H HHAHSI HYKHOTO
(4UCCTBA.

PaGory no co031aHHIO BHINPSMHTEABHLIX yCTPONCTB CJI€AyeT HauaTh
¢ pa3paboTKH WKAJbl TOKOB H HaNpsixeHuil At HUX. B cooTBeTeTBHH ¢ 3TOd
[UKAJ0fi JOJKHbBl BHIIYCKATbCS He TOJBKO KOMILIEKTHBIE BbIIPSIMHTCIbHBIE

CTPOHCTBA, HO H OTAGJALHLIC BLINPSMHTENH, KOHCTPYKTHBHO O(OpMJICHHbBIE
cXeMy Ha 3aJlaHHbIC LIKA.10/ TOKH W HaANPsDKeHMs, cHaGxXKeHilbie Heo6Xoau-
r{mmu CONPOTHBJAEHHSIMH H 3aIIUTOM.

;
i
|

[MapameTpii Hasnauenne 3axazuux
4/6/12 8, na Toxu ot 300 no [utanue raanpanuyec- I JJ'unpoxkunonoaurpade,
5000 a (Bcero 11 runos) KHX Baii . ,I'aaBrpaucsmepro* MIIC,
MockoBckuit mucTuTyT UBET-
HoH Metaaaypruy, ,l'unpo-

nedresanoq” u Ap.
18 6, Ha Tok 7500 a (1 Tun) | Jlaa aywemns wectu | HUM3M

36—40 8, na Tok 4500 a; » TSKNIPOMOJIEKTPONPOEKT*,
JAexT N KU

30 8, na Tox 1000 a lag saexTponoHpos | MarunTOropcKuii  MeTaaiyp-

| ruueckuil xoM6uuar

20, 25, 30, 36, 40, 110 8, ua! BosGyaurean remeparo-- 3amoa .3aekTpocuaa®,

TokH 25, 50, 100, 200, 300, 600, poB u aABurareaeii X3M3, MNC u ap.
1000 u 2000 a
123, 220, 600, 8, na Toku 120| Jlag cuaoBoii narpysku: Ll rnpokunonoanrpads,
400, 500, 800, 1200 a a) MOTOpHO#; NPCANDHSTHA CTARKOCTPOMT.
0) MaruuTILIX renepa- ¥ HHCTPYM. IpOM-CTH | 'Mnpo-
TOPOB; HHKeAL, TpaMBafiHbie ynpas-
B) €0.1eHONAOB aenus, uupouedresanon®
u Ap.
12, 24, 28, 40, 50, 75, 120 ¢! 3apsaixa Bcex BUIOB To xke
u T. 4. A0 380 & na toku 10, ZKKYMyaaTOpOB
25, 50 u 1. A. no 1000 a
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B npodu.ic 3aKa3oB 3aBoua uMeroTcs TpeGoBaHHUA HA Pa3paloTKy CBhi-
we 100 pasanuHbiX BLINDSIMHTEAbHKX YCTPOHCTB Ha pasJjuuible TOKH W Ha-
npsaxents (cM. TabauiLy).

Ha Haw B3rjsig caelyeT OTKasaThesl OT pa3pabOTKH WHAHBHIYAJabHBIX
3aKa30B U KaK MOXHO cKopeil (GJOPCHPOBATH BHIMYCK CEPHH.

MoOXHO DPeKOMeHI0BaTh C/CIYIOMHH NOPSIOK NPOBCIEHH st 3TOH PaGOTLI.

1. 3aBoa coBMecTHO ¢ BOU paspabareiBacT u pacchliaeT BCeM ROTpe-
GHTEIM ONPOCHBIC JIHCTHI.

2. Ha ocHoBe aannpiX OMPOCHBEIX JHCTOB paspabaThiBacTcsi LiKa.1a
TOKOB M I1aNPsXKeHHil M BHISIB/ISIOTCS OCHOBHHIE MapaMeTpPhl CEpHH.

3. llpeanoxenns no wKajge M CEpPHH PacCHIAIOTCH Ha PacCMOTPeHYe
3aHHTEPECOBANIIbIM OPTaHH3aIHAM.

4. Ha octopc 0T3HIBOB MPHHHMAETCSi OKOHYATEAbHOC peLicHHE.



Nux. M. H, N'un3Gype

«T'npeaMers

PaGoTbl Hax moJynpoBoaHMKOBBIM
MaTepHaJiom

[Tonyueunem repmanus oas cuaoswix Benpamuteacit «TupeaMeT» Hauan
3aHHMATBCH, KOIla NPOMBILIJICHHBIC LeXH YxKe 06/1aali ONBITOM MPOH3BOMA-
CTBA repMaiiisi pas HuHbX Mapok. TeMm He McHee moTpe6oBaJqHch ompene-
JICHHAsl NOATOTOBKA M CMELHadbHBIE HccdegoBanus. BHauaae GBIJ0 H3rOTOB-
JieHo u mepepavo BAU cBoie 3) pasauudbiXx o6pasnoB MOHOKPHCTAJIOB
repMaHys B 604bIIOM AHAMa30He YAeALHOTO CONMPOTUBACHUS H € Pas3 jMYHBIMH
3HaYCHUAMH AHPQY3HOHHOH AJ1MHBI HCOCHOBHBIX HOCHTC/EH TOKa.

HecaegoBanne 3Tux o6pasiioB MO3BCJAWAO VCTANOBLTH ONTHMAJblibE
napaMeTpbl MeTaaaa, KOTOPLIC OBLTH 3anicaHbl B TCXHHUCCKHC YCJAOBHS Ha
M3TOTOBJICIIHC ICPMAaHHA A5l CHJAOEBIX BLIMPAMUTCACH:

JHAMCTP CJAMTKOB — He MCHee 25 ma,

yAeabHOe cOMpOTHBJCHHEC — OT 12 10 24 om - ¢,

audPysHoHHaA AJUHAa HCCCHOBHLIX IICCHTE/CH ToKa — tie Mmeliee 0,7 mm.

Tlo TexHuueckuM TpeboBalusiM COACPIKAHHC CYPbMbl B CJAHTKE C yACIb-
HBIM COMPOTHBICHUEM !2—-24 om - cm 10¥10 Ko.cBaTbesi B mpejeaax oT
6,2 - 10" ar/ca® no 13 - 10 ar/cm®.

B peayabrare psiaa uccaencBannit «I'upegmeToM» Gblia paspaGotana
i BHeIpela B MPOM3BOACTBC TCXHOAOIMS, OGCCNICYMBAIONLAS TCAYUCHHC Me-
TaJAa ¢ YKa3aHHBIMU CBoiicTBaMu (Nmpy 3TOM GOJbILIMECTBO MOHGKDHCTAJI-
JIOB HMeJO gaxe 6ojce  BLICOKMC napaMeTpsl, ueM npeaycmorpeHo TV).
CUHMTKY FepMaHHs 1OCTABISIMCE 3aBCAY «DJICKTPOBHINPSAMUTCIbY 18 TMPO-
HU3BOACTBA BuipgMuTteseit Ha 8; 10 u 504, a Takxe Aa5% HCCACHOBATCAbCKHX
pacor.

Ha caeayiomeM 3Talie  BeJOCh YCOBEPUICHCTBOBAHHE TCXHOJOTHH €
UCABIO TOJYUCHHsI TepMaHHsi, COOTBCTCTBYIOILCIO HOBHIM TPCOGBAHHAM
AoTpe6uTe. e,

Has co3ganusg 60Jce MOLUHBIX BHIMPSIMHTCCH NOHAACOHACCH COKpalie-
JiMe 1Mana3oHOB YACJLHOrO COMPOTUBJACHHSN 10 14-+22 om - cM, a TakxKe
H3roTOBJACHHC MOHOKPHCTA/JIOB AMAMETPOM A0 45 M.

Oco6eHHC KecTKHe TpeGOBaHHST GbAM MPCADBABJACHE K OZHOPOAHCCTH
YAEJBHOTO COTMPOTHBJICHHS MO MOMCPCYHOMY CCUCHHIO M K CTPYKTYypPC MOHO-
KpHCTaJll10B.
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Pe3y.iLTaToOM HCCJAEAOBaTeAbCKHX PaboT 3TOr0 3Tana M MCMbITAHHA Me-
Tajja B p—n TMepexoaax ABW/CA NMPOEKT HOBLIX TeXHMYECKHX YCJIO0BlHH, MO
KOTOpbIM:

AHaMeTp MOHOKpHcTaaioB — 20 u 40 mm (coOTBETCTBEHHO AJIS pasJHu-
HBIX BbITpsIMUTENeH);

yAesibHOE compoTHBJeHHe — oT 14 10 20 ox - cu;

cpeaHee 3naveie AM(PQY3UOHHOH [JAHHE HEOCHOBHBIX HocHTeJel
TOKa — He MeHee 1,0 MM TIPH MOJIHOM OTCYTCTBHM TOYEK, MMeOWUX AHbPY-
3HOHHYI0 AJHHY liHKe 0,8 MM; HEONHOPOAHOCTb YAeJbHOrG COTPOTHUBACHHS
110 ceyelHIo CJAMTKA AOMKHA OTBeyaTh caeayloiiemy yciosuio: a) 80% Bcex
M3MEPEHHBIX TOYEK 110 CEUYEHHIO MOHOKPHCTAAa JIO/MKHO OTKIOHATbCS OT
cpesHero 3naueHusi He Goaec yem Ha == 15%; 6) He mOaxHO ObITb TOUEK ¢
YAeJALHLIM COMPOTHBICHHEM, OTKJOHSIOL(MMCSA OT Cpeillero 3naueHus GoJee
yem Ha -25%.

[Toayyenue repmaiins ¢ TaKMMH CBOHCTBaM# 6bl10 CBA32HO C MOBLIIIE-
HUEM YHCTOTHl MCXOAHOIO MeTaJj/a, ycOBepilleHCTBOBalHeM MeTOJMKH JierH-
pOBaHHMS ¢ M3MeleHHeM peXMMa NJaBKH, a Takxke ¢ paspaGoTkoi cmocoba
M3MepeHHs HeOAHOPOLAHOCTH M MCCJIeJOBAHHEM BJHAIOLIMX Ha Hee (haKTOPOB.

B B3U 6biia nepesaHa napTH MOHOKDHCTAA10B, M3TOTOBJAEHHAs nO
HOBOMY NPOEKTY TeXHHYECKHX VCI0BHHE. MOHOKPHCTA. bl HCIIOABL30BANB A5
paspaboTKu CHJIOBBIX BHINpAMHTEACH Ha TOKH Ao 500 @ u o6paTHbie Hanps-
:Keuwust ot 50 po 100 8.

KayectBo repMaHus B MepBYIO oYepeib XapaKTepH3yeTcst ero YHCTOTOH.
MakcuMaabio AONYCTHMOe cojepraiiie BpefHbIX npumeceir (Menb, xkeJe-
30, K06aabT, 1iuKeab U Ap.) — 108°9%. IToatoMy TpeGyeMoe KauecTBO repMma-
HHUS JOCTHraeTcsi He TONbKO COG/I0feHHEeM TeXHOJOrHYeCKOro pekuma, Ho R
BLICOKOMH CTeneHbl0 YHCTOTHI MpPH BelleHHH npollecca, T. €. YHCTOTOH annapa-
paTyphl, npuMetisieMoro rpaduTa, TPaBHJbHBIX pacTBOPOB, NOMCIIEHHS H
1. A.). K coxajenuio, notpe6utean 3TOro yclosua He cobiwopator, Uacto
OTCYTCTBYIOT Ja)Ke AMCTHAJIMPOBaHHAA BOja M Ge330/bHas (hUILTPOBAIbHAN
Gymara (TOrfia Kak npH MSTOTOBJEHMH Te€PMaHHA HCIIOJb3YeTCST TPHKAB
ONCTUAIMPOBAHHAA BOAA M ABaXKAHl MeperHaHHas KUCJAO0Ta), He OUHILATCS
BOAOPOA M MaTepHajbl, MPHUMeHsAeMble B NPOU3BOACTBE MOJYNPOBOAHHKOB,

[Motpe6utean poakubl oOpamiath Tak»XKe BHHMaHHe Ha TO, YTOGbl nph
pesKe CJAMTKOB Ha MJACTHHKH AJS p--71 NEPeXOAOB COXpaHsaach OpHeHTa-
¥ MOHOKpHCTaal10B. Ecan yuects, uto mHAMit auddyHAHpYeT No pasauy-
HBIM MJOCKOCTAM repMalinsi ¢ pasiioli CKOPOCTblO, TO COOMIOLeHHE omnpene-
Jeniiolfi OpHeHTalMH Ha BLIPe3aHHbIX TMJAcTHHKaX G6bla0 G6bl BechbMa
H01€3HbIM,

JaabHeliilive TexHoJorHyeckne paspaboTku GYAYT HanpaB/ieHbl Ha MoO-
JiyyeHHe MOHOKPHCTaJI0B 6osiee OLHOPOAHBIX MO CEYEHHIO M COBEpILEHHBIX
10 CTPYKType. BBHAY TOTO 4TO 4acTo M3 MeTaJs1a ¢ OAHHUMH M TEMH XKe na-
paMeTpaMu MOJYYalOTCH BHINPAMMTEJH PasiHYHOrO KayecTBa, HeoGXOAMMO
BbIABHTb (PAaKTOPHI, BJAMAWOIIME HA 3aBUCHMOCTb KayecTBa BuINpPsiMHuTe el OT
(H3MYECKHX CBOHCTB MeTaJja. DTO NO3BOJHT BhHIPaGOTaTh Brodiie 060CHO-
BaHiible TeXHHYecKHe Tpe6OBaHUs Ha repMaHHi.



Unx. B. A. Kubauuyrxuk

ITIN <«TaXnpoMaaeKTPONpPOeKT>

Hcnoab3oBanne MOWHBIX KOMINVIEKTHBIX
NOJIyNPOBOJHUKOBBHIX BbIIPSAMHUTENbHBIX
YCTPOHCTB B MeTaJlJlypru4eckoi

NPOMBIIIJIEHHOCTH

OBJIACTH BO3MO)XHOIO MPUMEHEHUSA KOMNJIEKTHLIX
NMoJIYNPOBOAHUKOBLIX YCTAHOBOK B METAJIJIYPTHYECKON

MPOMBILJIEHHOCTH

O6aacTb IpHMEHEHHS

Tok, xa

HanpsixeHnue, s

1. dJeKTpHUECKHE NPOLECCHI:
SAEKTPOAUTHUECKOE [IOKPHITHE .
SACKTPONUTHYECKOE JYIKEHHe

SAEKTPOIN3 LUKKA

SJIEKTPOJIH3 MATHHUS .

SAEKTPONU3 aJMIOMHNUS .

2. MurtaHue NOCTOSHHHLIM TOKOM HEXOBLIX ceTeii Me-
TaANYPrud4ecKuX 3aBOJOB (3aMelia JABHraTeAb-reHepa-
TOPOB H PTYTHBIX BHINpsIMHTENER):

Ge3 pery/iipoBaHHsi HalpsKEHHs .

MTaHHe KPaHOBHIX jABurateneil
B MAapTelOBCKHX LEXax

nuTalige AMHAMHYECKOrO TOpPMOXEIHs KPalOBHIX
ABuratemeli . e e e e

HIUTAHHE OTAEJOYHLIX JHHUE .
nutanye lpeobpasoBaTeieli HACTOTH .

3. Muranue COJICHOUAHLIX MPUBOAOB (HUMIYALCHBI
PEKHM) . . . . . . e e e e e e e e

4. OcyuiecTB/ieHHe CHCTEMbl FeHepaTop-JABHraTedb
C KOMNAyHAWbLIM [ABHraTeNeM, HalpuMep, KAHTOBa-
Tenb Gaymuura KMK e e e

5. MutaHue 3aBOACKOro H PYAHHYHOrO TpaHcnopra

6. OGcayxuBaHHe MarHHTHBIX YCHJuTejeil H Bcmo-
MoOraTe/lbHOH annaparypst . ..

.1010,5 10 10—15

200—300
15-20
60
120

1,5-3

0,3—0,4
1,0
i—1,5

0,3

0,4-0,5

1—20 a

6-12
A0 50

250 —300

250
220—250

63
250
440

220

20 (c nuxkamMu Hanps-
wenua 200—300%)

850—3000

250
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PeKoMeHaauMy 1o 1LiKaje TOKOB H HanmpsixKeHwit
KOMIICKTHbIX TMOJYRPOCOAHHKOBBIX YCTAHOBOK

a) Aas MHTaHHs BCIOMOFATEJbHLIX YCTPOMCTB
no Toky: 1—5—10—20—50—100 q;

no HanpsxKenuwo: 65-—120—250 s.

6) AJig MHUTaHUA OCHOBHOFO 000PYAOBaHMA

no Toky: 0,5—1—2—5—10—50—100 xa;

no uanpsxKeHuw: 65—120—250—440 s.

B) AJsl MUTaHHS 3aBOJACKOFO W PYAHHUHOrO TPaHcmopTa
1o TOKy: 2—5 Ka;

no Hanpsixenuo: 850—1600—3000 6.

Mpumepuan noTpeGHOCTL B KOMILIEKTHBIX MOJYNPOBOAHHKOBBIX
BLINPAMHUTENbHBIX YCTAHOBKAX

s oGopyroBanus npeanpusruii, npoektupyemuix I'TIU TskipoMaiek-

Tponpoekt Ha 1959—1965 rr., noTpeGHOCTL B KOMIUIEKTHBIX MOJYNDOBOLHH-
KOBBIX BBHIIPAMHTEABHBIX YCTAHOBKAX CJAERYIOLIAR:

Ha rtoxu, «a ‘ Ha nanpsierine, 8 {lotpeGyeTcs BuinpaMurTeaei
5—10-20 410 50
10 65 300
2,5 850 250
! l 250—-410 300
0,5 | 443 1000
0,5 250 I 1000

— e e e . —

MeTtoapt oxaaxacHus

OnuiT 9KCIJIyaTauuu yCTPOHCTB C BO3AYLUNLIM H BOASHILIM OXAaXKACHHEM
Ha MPEANPHATHAX MeTaAIyPruyecKol MPOMDILLICIIIOCTH NOATBepPKaaeT MNpe-
HMyHieCTBa BoAsoro oxaaxaenus. [ToyToMy B KOMIVIEKTIIBHIX MO.1Y11POBOLHH-
KOBBIX BLIMPSIMHTCALIILIX YCTPOHCTBAX KeJaTe/IbIIO NPCyCcMaTpUBATh BOASHOE
oxJax<icilue ¢ renaoobMeliukoM. B srom cayuac oxgaaxaeiide Oyaer ocyile-
CTBAATLCSH MPH MOMOUIH LCXOBLIX ceTel TeXHHYECKOTo BOAOCHA0XKeIHs.

TpeGoBanus K MOJyNPOBOJHUKOBBIM YCTPOMCTBAM
Aas o6cayKUBAHUA MATHHTHBIX yCHJIHTEaeH

[MpuMeiieiiie NOJAYNPOBOAHHKOBLIX TCPMAIIHEBLIX  BLIMPIMHTEICH AJI4
00CAYXKHBAIUST MariUTILIX YCHAWTEACH 3HAUUTEILHO YAyulllact XapaKTepH-
cTuku nocaenuux. Onrako npuMCHellHe MOAYNPOBOIIHKOBLIX BLINPSIMHUTENEH
€ MarlHTIILIME YCHAHTEASIMH OTPAHHUHBAETCs CPaBHHUTCALIO GOALILMMH 311a-
4eHHAMH 06paTILIX TOKOB H PasandiibiM H3MeHcireM o6paTHOTo COnpoTHBJIe-
Hust ¢ poctoym Temnepatyphl. IlosromMy uapsay C opramnusauuedl MaccoBoro
BLITYCKA TePMaHHCBLIX BLIIPAMHTCACH A5 OOCAYMKUBAIIMS MaTrHHTHLIX YCH-
antesdeli HeoGxoAuMO obecneynT BO3MOXKHO Goabliee 06paTiioe CONPOTHBIE-
HHE U HAECHTHYNOCTL 11aPaMETPOB ICPMallHeBHIX 3.1eMEHTOB.

Texuugeckas uHdopMaiHs o BHINYCKaeMBIX YCTPOHCTBaX

CBoeBpeMeHHBIH BLIMYCK TEXIHYECKOH HII(OPMAIHH O KOMILIEKTHHIX TO-
JNYNPOBOAHUKOBEIX BBINPSIMHUTEALIILIX YCTPOACTBAX AACT BO3MOXKIOCTL Opra-
HHM30BaTh HCMBITAHHE alnaparypul, coaepKaiell NoAynpoBOAHHKOBLIE BLIMpS -
MHTEJIH, H TPE3BO MOJOWTI K OUeHKe caMoil MpOLyKUHH.
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Uax. FO. JI. Potwcrnes

I"ockoxurer Cosera Muuvcrpos CCCP no xumun

O pa3Butuu 2HeproeMKHUX MPOU3BOACTB
XHMMHUYECKOH MPOMBILIJIEHHOCTH U TPeGOBaHus
K 3JEKTPOTEXHUYECKOI MPOMBILIJIEHHOCTH NO

U3rOTOBJIEHUIO MOJIYNPOBOJHUKOBbIX
BbinpsiMuTeJieil GOJbILIOH MOIHOCTH

Ha coBpeMciHoM ypoBHE pas3BHTHs XWMHYCCKAst [IPOMBILIJICHHOCTE T10-
TPCOISICT CIKCTOAHO MHJJINAPAB KHJIOBATT-YaCOB 3JCKTPOSHEPTHH W MHJ-
JIHOHBl TOHH ToMAKBa. Ha npousBoAcTBO MuHCpaJblibiX yao6pcHuii, Xaopa
M KaycTHKa, KapOuia KajabiHsg W ¢docdopa, CHHTCTHYECKOrO KayyyKa, CHH-
TETHUCCKOTO CHHPTAa M aBTOUIHH pacxoiyercss okonao 60% 3ackTpodHepruu
OT ofluero pacxona 110 BCCM XHMHYECKHM 3aBOJAM.

TMotpe6actine 3HEPreTHYCCKHX PCCYPCOB XMMMYCCKOH NMPOMBILLICIHO-
CThi0 OYyACT ¢ Ka)KALIM FOLOM BO3PacTaTh H raarBibiM 06pasoMm 3a cUCT 3JCK-
TpHOHKAIHY TCXHCIOTHYCCKHX MPONECCOB, PACIINPCHHST W BBOAA IOBBIX
31ICPrOCMKHX [POHU3BOACTB, TAKHX, KaK TCPMO- H 3JCKTPOKPCKHHT, HPOH3-
BOJCTBO YIVICBOLOPOLHLIX Tra3oB, 3JACKTPOAM3NLIX H  3JACKTPOTCPMHYECKHX
1pOICCCOB.

B cBasu ¢ HOBBIICHHCM TCXHHYCCKOTO YDPOBHSI IIPOH3BOACTBA XHMHUC-
CKOHl NIPOAYKIMH, a TaK¥Ke BICIPCHHCM SHCPTOTCXIIOAOTHUCCKHX IIPOLCCcCOB
HCOBXOANMO 1IOBLILIATE NAACKIOCTh paBoThl duCpPreTHucckoro oBopynosa-
HHA K Ho6unaTtbest 60/cc 3KOHOMHOTO PAcXOLOBaHHUS 3UCPTCTHUCCKHX pecyp-
coB. 3Ta 3amaua MOXKCT OLITh pellciia NyTeM BHCAPCHHS HOBOTO, 60Jce co-
BCPLICHIIOTO 1 9KOHOMHYIIOTO O0OpY0Balils, B YacTHOCTH, HYTCM I[IPHMCHe-
HUST [IOBBLIX KOMIWICKTIIBIX 11peo6pa3oBaTeabibiX YCTaHOBOK € [OJYIIPOBOJ-
HHKOBLIMH BLIIPSIMHTCASIME TOKa GOALIIOA MOLUIOCTH, DTH YCTAHOBKH Tpe-
GyloTCs IPCKAC BCCTO B [POH3BOACTBC XJ0pa H XJAOPOMPOAYKTOB,

XA0pONpoAYKTH H HX IIPOH3BOAHLIC WHPOKO IPHMCHSIIOTCS B CaMOJIETO-
CTPOCHHH, JICKTPO- H PALHOTCXHHKC, XOJ0AHALHON TEXHHKE, B MPOH3BOACTBE
HCKYCCTBeINOf KOXH M HCKYCCTBCHIIOTO BOJAOKHA, KaGCJALHOH [POLYKILHH,
B [POU3BOACTBC KHHOILICIKH, IJacTMace, KayuyKoB, Ae3HH(EKIHPYIOLHX
CPENCTB M MEAHIHIICKUX npcnapaTtoB. 3a 1959—1965 rr. npou3BoacTBO XJ0-
pa 1 XJOPONPOLYKTOB NOJMKHO Pe3KO YBCAHUHTLCS, YTO [O3BOJHUT PacCUIHPHTh
BLIIYCK HOJHUXJIOPBHIMICBLIX CMOJ, CONOJINMEPOB XJAOPBHHHK.1A, HPOAYKTOB
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XJOpDHPOBaHHsI MeTaHa M aleTu/eHa, QPCOHOB H (TOPOMNIACTOB, MOJYNPO-
JIYKTOB /1151 KPCMHUHOPTraHHYECKHUX COCAMHEHHH, HEropIiouHX 3JeKTPOU30.5-
HHOHHBIX XHAKOCTEH M JAPYrHX TPOJYKTOB, B TOM YHCJE H COBCPLIEHHO HO-
BBIX.

Ha sasomax xumudeckofl npoMBILLJIEHHOCTH XJOP MOJMYYaeTCss NPH 3JCK-
TpoJsiu3e MOBapPEHHOR COMM B CHEUHAJNbHHIX arperaTtax — 3JeKTPOJIH3epax.
XJlopHEIC TIPOU3BOJACTBA BeCchMa 3HEPTOEMKH, U KaXAbIH NPOLEHT 3KOHOMHI
3JIEKTPOSHEPTUH COCTABJASIET 3JIcCh JIECSTKH MUJIHOHOB KHJ0OBATT-4acCoB.
[TosToMy ycoBCpIleHCTBOBaHHe TCXHOJMOMMYECKOTO MPOLECCa 3/eKTPOJIH3a,
BHeJ/IpeHHe HOBBIX THIMOB 3JEKTPOJIH3EPOB H HOBHX INPeoGpas3oBaTe/bHBIN
YCTaHOBOK C BEICOKHM K. . JI. HMceT GoJiblioe HapoJHOXO3sIHCTBEHHOE 3Ha-
qeHue,

Paspa6orannl GoJiee COBepHICHHBIE KOHCTPYKIIMM MOIIHEIX 3JCKTPOJH3C-
poe Ha ToK a0 200 THC. @, OTBEYAWOUIHE NMOCACAHUM JIOCTHIKEHHAM HayKH H
TexHuKH. Jliig NUTAHHS TAKUX JEKTPOJH3CPOB MOCTOSHHBIM TOKOM CJayXKar
Gosiblilie npeobpasoBaTenbible noJAcTaHuuMd. Ha 31X npeo6pa3oBaTeqbHBIX
NOJACTAHUHUSX OOLIYHO YCTAaHABJAMBAJIUCH MOTOP-TEHEPATOPH MOILHOCTBIO TN
3—>b5 ThHIC. k6T, ¢ HEBBLICOKKM K. M. JI. DKCIAYaTALHsT UX MPeACTaBasia 6oJb-
wHe TpyaHocty. las pasMeineHust pacnpefaycTpoiicTBa, annapaTtypbl 3auiu-
THl 4 YNpaB.JIeHHs 4 MyCKOperyaupylollel annapatypel, a TakXKe 1,151 MallHH-
HOTO 3a/a Tpe6OBaJHCh OTPOMHBIE KOPNYCHL.

C nepeBo/ioM 3/JeKTPOJNH3ePOB HA NOBHILICHHOE HanpsekeHde 500 6 no-
JqoGHble npeo6pa3oBaTedd 3aMEHSIMCh MOILHBIMH METAJ/JIMUECKUMH PTYT-
HBIMH BHINpsiMHTensiMu THna PMHB, uto fano 3HauUTeNbHBIH 3KOHOMUYE-
ckuft apdexr. OaHako Npu COBPEMEHHOM YPOBHe Pa3BHTHSI TEXHUKH 3TO
peLleHHe HeJb3sl CYMTATh ONTHMAAbHBIM. Hapsaay ¢ HOBBIMY KOHCTPYKIHSIMH
3J€eKTPOMH3ePOB HeO0XOJIUMO HMETh N HOBble KOHCTPYKLHMH HaJieXHo paGo-
TaIIHX U BHICOKOIKOHOMHUHBIX MpeoGpasosartedelt Toka. Takuymu npeobpa-
30BaTeAAMH JOJIKHE GbITb NOJMYNPOBO/IHHKOBEHE BHIPSIMHTENH,

XuMHYeCKO#H TPOMBILJIEHHOCTH TPeOyIOTCS KOMNJIEKTHBIE H HaJIeXKHbIC
B palGonte npeoGpasoBaTe/ibHble arperaThl, COCTOSILHE H3 PEryJHPOBOYHOTO
ycrpoiicTBa, rJaaBHOro TpaHchoOpMaTopa, NOJAYNPOBOJAHUKOBHIX BHINPSIMHTS-
Jefl, KOMMYyTaIlHOHHON annapartypul JJIs Lenei nepeMeHHOro H NOCTOSIHHOTO
TOKa, WKadop ynpap/eHusi, aBTOMaTHKH 3AILUTH M CHrHAJM3AIUH cobeT-
BEeHHBIX HYXK/, @ TaKkKe COOTBETCTBYIOIUX 3aMacHbiXx yacTeil.

BuinpaMuTebHE arperat AoJxKeH o6ecneyHThb BHINPAMJICHHBIM TOKOM
Hanpskendem 100 u 200 8 cepuu ¢ auadparMeHHBEIMU 3JIGKTPOJIH3EPAMH Hd
100 TeIC. @ ¥ CepHu ¢ PTYTHEIMH 3JeKTpoJdusdcpamu Ha 100 u 200 Thic. a.
HauMenbiiast MolHocTh arperata oM4kHa Guith 10 ThiC. k67 nipu 100 6 1
100 TeIC. 2 MO Toky. PerynupoBaiue Hanpsekelius JOJAXKHO ObITh NAaBUbIM
ot 15 o 100%, Ho MoXeT GBITL H CTynEeHYaTHIM — NPHU Pery,IMPOBAaHUH HA-
NpsIKEHHs NoJL Harpy3Koi.

YeTpoitcTBO perynMpoBKU HrpaeT BaXklylo POJb, TaK KaK MPH H3MEHC-
HHW HaNps:KEHHS! HAa CEPUH 3JeKTPO/iM3epoB, Hanpumep Ha 5%, TOK uaMe-
HsteTCst npuMepHO Ha 20%, yTo OOYCJAOBAMBACTCS HANPSKEHHEM MOJAPH3A-
uMH 3JeKTpoausepa. Kpome Toro, Npu BhIBOAE B PEMOHT 3/ICKTPOJH3CPOB
H3 cepuH Tak:Ke TpebycTCs MoAperyaHpoBka obilero HanpsKeHus,

Ilpn mpuMCHEHMH MOTOP-TCHEPATOPOB HaNpsKEHHE PeryaupyeTcst mpo-
CTO; TMPH PTYTHHIX BHIMPSIMUTENSX OHO pEryJHpyeTcsl aBTOTpaHcdopMaTO-
paMu UaE B GOJBIIMHCTBE CAy4yaeB — CeTKaMH. IIpH MpUMeHeHHH Xe noJy-
MpPOBOJIHHKOBLIX BBHIIPSIMHTENEHl peryJupoBaHHe HANpsKeHWss Ha  cepuu
3JeKTPOJH3EPOB CHJBHO OCAOMKHSIETCSI.

Ilyck B 3KCM/yaTalHio 3JeKTPONU3EPOB OCYILECTB/AETCS CPaBHHTENLHO
NpoCTO: HaGupaeTcs cepust W BKAIOYAETCS MO/ HanpsikeHde, BBOJA B 3KCnay-
aTanuIo CepHH C HOBHIMH MOILHBIMH 3/IEKTPONH3EPAMH MO YCJAOBHSIM TEXHO-
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JIOTHH JIOJIXKeH OCYHIECTBASATbCS HACTAMH, MOITOMY W TpebyeTcs peryaupo-
BaHHe HaNpPsXKeHHs B IIHPOKHX Npelenax.

BrinpsamuTeabHbI arperat Ao/KeH ObIThb M3rOTOBJEH il BKJIOYEHHS
Ha HanpsixenHe cetH 10 1 35 k8 ¥ uMeTh caenyiolYe HCTOJIHEHHS:

a) s paboThl B yCJOBHSIX IIOPMaJbHOH cpelbl MPH TeMnepaType mo-
paaka + 35°C;

6) nmas paGoTel B Cpehe ¢ NCPHOAMYECKUM COAepXKaHHeM XJopa B BO3-
ayxe no 0,5% wu Temnepatypoit nopsaka 40°C.

Mpl npuBesan Julb oGIHe NaHHbBle O BHINPSMHTEJbHOM arperare, KOTo-
pHIif liy’KeH XMMHMYECKHM 3aBOJaM MO MPOH3BOACTBY XJoPa H XJOPONPOLYK-
TOB. DTH HNaHHBle OYAYT YTOYHEHHI.

TMoaynpoBoAnuKOBbIe BhIMPpAMHTENH HAHAYT IIMPOKOE NMPUMEHCHHE TIPh
NPOU3BOJACTBEe ¥ MHOTHX APYFHX XUMHUecKux npoaykros. [ToaTomy cosmanue
KOMMJIEKTHOTO TNpeoGpasoBaTesbHOro arperata GoJbiuofi MOILIHOCTH Ha NO-
JYNPOBOXHUKOBBIX BEINMPAMUTEAAX L1 3aBOAOB XHMHUeCKOH NPOMBILIIEHHO"
CTH — JleJI0 nepBocTenennolf BakHocTu. Heobxonumo, uro6ut THTK u Toe-
naanst CCCP u PCOCP 3an1aHnpoBa/i H3roTOBJEHHe ToJOBHOro oGpasina
BRIMpsAMHUTebHOTO arperata B 1961 r. Hayuno-uccienoBate/lbCKUM H Npo-
€KTHbIM WHCTHTYTaM, KOHCTPYKTOPCKUM GIOPO H 3JEKTPOTEXHHUECKUM 3aBO-
IaM, 3aHATHIM pellieHHeM 3Tol 3aJaud, JoJ:KHA ObITh OKasaHa cepbe3Hast
MaTepHaJbHO-TeXHHYECKAsi MOMOIIb.



Hux. B. B. SIkyb6oescrasn

«TuipoaaoMutuity

TpeOGoBaHus K yCTaHOBKAM repMaHUEBBIX
BHINPAMUTE/EH AJ1 NMUTAHUA MOLUHBIX Cepui
3JIeKTpPOJU3a aJJlOMHHUA

TMpousscacTBc anioMuHUsI AB/ASICICS OAHHM H3 1anboJICe 3CPTOCMKUX
B CCBpCMEHNOH npoMbilieniocTH, [lotpediente  3/4eKTpo3Nepruu oaHo#
MOILIIOH cepueil 3JeKTpoaH3a adloMuIlEs ¢ 3JjeKTposausepamy na 139 xa co-
cTaBjser okoqo 1 Miapa. x67-4 B rol. [Tpoektom ceMuJieriero niaana passi-
THs adoMuuieBofi npoMbiaennocti CCCP naMcuaercs yBesauyellne 1pous-
BOACTBA AJIOMHIIHSI IPHMEpHO B 3 pasza, uTo CBSI3AHO €O CTPOHTCILCTBOM
HOBBIX H pACUIMpEllieM CYILCCTBYIOIIHMX asIOMHIMCBHX 34BOJOB.

EnuncraennelM  THHOM  MOIUIBIX  1peoGpascBatedefi  3JCKTpHuecKod
SHEPTHH NEPCHMCHIONO TOKa B IOCTOSIHHBIN, BBITYCKACMBIX OTeUeCcTBeHION
3/1E€KTPONPCMBHILICHIIOCTBIO, SABJSIOTCSL  PTYTHHIC  BBIIPSMHTEAN, KOTOpPBIC
006/1a3a10T PsiI0M CYIMECTBCHNBIX llegoctatkos. OIH HMEIOT OTHOCHTCALIO
Hu3KHIT K. .4, — okedo 93% npu nanpsuxennn 800 6; tpebyior GCIbLIHX
KanuTajblplX 3aTPAT 1la CCOPYXClHe PTYTIO-NPCofipasoBaTedbiblX NOJACTANH-
nui, a TakxKe 33anHi noictauuuu ¢ KyGatypoii go 35 teic. #° na oauy ce-
pHIO 3JICKTPOJ3a ¥ OOJLUIOrO KOJHUECTEA OXJaxcaaionieii Boabi -— 530 x’
Ha oany cepuio. Kpome toro, cepbesnbin 11€10CTATHOM SIBASICTCSE CAOAHOCTD
H HCA0CTATOUHAs NAJeXIOCTh YCTPCHCTB [Idsl HOHO ABTOMATH3AIMI NOA-
cralny.

CrouMOCTb 3JCKTPO3NCPIIN ~— OAlla U3 KPYNHCHUINX PacXoAlbiX craTteil
B IPOU3BCACTE adtoMHInA. Kax bl npoielT CHHXElHs noTepb Ia npeobpa-
30B4HKC 03HAUACT  ACCATKM  MUJJIHOHOB  KHAOBATT-44COB CIKOHOMJICHNOM
JICKTPOSHEPTHH H, COOTBETCTBCHHO, 3HAUHTC/IBHOC YAELIeB/ICHHe ceBecTou-
MGCTH BHUIAABJSICMOTO Metasa. Tak, noBblileHde K. I, A, BBIIPSIMGTOACH
¢ 0.93 70 0,97 pact 3KOHOMHIO 3JICKTPOIHEPTHH 11a OAHY CCPHIO 3ICKTPATH3A
42 i1 K8T-4 B O, UTO B ACHCKIIOM BRIpaXenHun (npH crouvoctu | xer-g—
5 Koi). coctaBut 2 Mjn. py6.acfi. A y nac cTpositcst 3aBCIbl HA TPH, YCTBIPE
u Aaxe poceMp cepuil. TTostoMy Brodie NOHATEHN HHTCpee palOTHUIGE adlo-
MUIIHEBO, MariHHeBoli u Apyrux oTpacsicii NPOMBILLICHIOCTH, CBA3aHHBIX
€ 3JEKTPOJAN3OM PACIIABACHHBIX COICH, K co33aHHIO 6oJjee I1pOrpeccHBIBIX
npeofpasonareeli 3JICKTPOINCPIHY,

3a nocaeanne 10 dact 3a pyGeKOM Hauadn TIPUMCHSITHCS B 3JEKTPOML-
TAJAJYPrHN aJIOMHITHS BPALLAICILICCS MeXanuyeckde Buinpsimitesd. Ilocro-
HIICTBOM STHX BHUIPSIMHTe/ICH aBjsiercs HX 6osace BRCOKHI K. M. 4., JOCTUTA-
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omnii 96—97%. Onnako MeXxaHWuecKHe BHINIPAMHTENH, DABHO KAaK W Bpa-
W(a0lHeCsT MAIIHHE (MOTOp-TeHepaTophl), TpeGyloT TIIATe/bHOTO YXOAa,
HMEIOT Bpalllalolivecs WJH KOHTAKTHBE YAaCTH, KOTOPHE H3HALIMBAIOTCA, U
I03TOMy He MOTYT ObiTb NPU3HAHBI MO CBOefi KOHCTPYKUHH HauGojee cOBpe-
MEHHBIMH NPecOpas’cBaTe/IAMH 3/IEKTPOSHEPIHH I MOLLHEIX JIEKTPO.IH3-
HBIX YCTaHOBOK.

3a noc/jeAHHC TOABI NOCTHTHYTHl 3HAUHTE/bHBIC YCNEXH B CO3JaHHH
MOILHBIX FepMaHHEBHIX BHINPAMHUTENbHBIX 3J€MEIITOB, CTOSLIMX Ha YPOBHE
TpeGOBaHNii COBPeMEHHOM TCXHHKH. JlOCTOMHCTBA 3THX BBINPAMHTeJEH cJe-
AylolHe: HH3KOe NajCHHe HANPAXeHHA B NPOBOASIIEM HanpasJeHHH (no-
psaaka 0,6 6); BHICOKHIT K. I 1., paBHbIi 0,97 B LIHPOKOM AHAlasollc HArpy-
30K; BBICOKasfi JAONYCTHMasi NJOTHOCTb TOKa, Acxoisinaa ao 100 a/cum?;
UCKJIIOYHTE/IBHO MaJble rabaputel, NPOCTOTa H NPOYHOCTH KOHCTPYKUHH;
BO3MOXKHOCTb BBINOJHCHHMSA KaK C BOASIHBIM, TaK M C BO3AYLINBIM OXJaxje-
HHEeM; BO3MOXIIOCTb BbINOJHCHHS BBINPSMHTE1bHOro arperara Jio6oit dop-
MbI; NONYCTMMOCTb NapaJiedbiloii paboThl ¢ PTYTHBIMH BBINPSIMHTEISIMHU;
MOCTOSIHHAs TOTOBICCTh K JAeHCTBHIO; OTCYTCTBHC BpalllalGIIMXCs HacTed,
JAJNTEAbHBIH CPOK CayKObl ¥ Npoune.

3a py6e:KOM repMaHHeBbie BBIIPAMUTEIM NPHUMCISIIOTCS HA psifie 3J€K-
TPOXHMHUYCCKHX NPOU3BOACTB. M3BecTHO, HanpHMep, npuMeHelre HX B Anr-
JIUH, Ha OANOH M3 3JAEKTPOJHUTHYECKHX YCTAlOBOK, Ha cuay Toka 30 xa. Bo
dpanuysckoM xypHade «Pesio II'anroMuHuyM» 3a anpedp 1958 r. ynomu-
HaeTcss 0 HaMeuyaeMoM NPHUMEICHUH FepMalMCBhIX BbIIPSIMHTE el AJs1 NuTa-
HUS ABYX 3/J€KTPOJM3HBIX cepuil, KaxKias Ha cuay toka 100 xa, nanpsxe-
HueM 550 6. B ToM ke xkypuaJe 3a mait 1958 r. (Ne 254, ctp. 519) rosoputcsa
0 TOM, YTO B KaueCTBe npecOpasoBaTedablioro 060pyA0Ballus 112 CTPOsIIleMCs
3aBoAc Bo3.e JIOKKa BHIGpallL! repMaiiveBble BhINPAMUTENAH (PUPMBL «Adb-
CTOM»; 3Ta npecGpasoBaredbiiasi noAcTaiiusa paccuutana na 200 ToC. @ npu
nanpsikenud 530 6, T. c. Ha mMownocTe 110 Thic. kK87, 1 6yieT, NO-BHAHMOMY,
nanbosiee MOILIOH NOJYHPOBOJHUKOBOH NMOACTaHLHeH B Mupe.

Bce 3TH ¢GakTH roBopsT 0 TOM, YTO TepMalHCBbie BBIIPSIMUTEIH BCE
WIKMpe NPHMENsIOTCsl B KayeCTBe npeoOpa3coBaTe/cil 3HePTHH A MOLINBIX
3J1€KTPO.IH3HBIX YCTaHOBOK,

B Cosetckom Coio3e cospeMcillibie 3JICKTPOJIH3HBIE CEPUU CTPOATCS Ha
cuay Toka 130 ke npu nanpskeduu 850 s. B 6yayiiem cuia ToKa n1a cepusx
3J€KTPOJH3a MOXKCT Bo3dpacTu Ao 150 xa u 6o.buie. Cepust COCTCUT U3 ABYX
3/CKTPOJIH3IIBX KOPNYCOB, B Ka)KA0M H3 KOTOPBIX ycTallaBjiuBacTcs no 82
37eKTpon3epa. Bee 164 3/ekTpoin3epa cepHil COCAUHAIOTCA Mexay cofoio
nocJeoBaTeNbHO, '

Ccay Ha nepBHIX MOpax 1c1b3st OyAeT U3roTOBAATL BHINPSMHETENbHbIE
YCTAHOBKH M3 repMaliiCBLIX BHINPSIMHUTEICH 11a Hanpsixkeuue 850 g, T0 nuTa-
HHE KaXAOToc KOpNyca 3/JeKTPOAH3HOA cepuH MOXHO OCYNICCTBJATDL He3aBii-
CHMO ApYT OT ApYra, T. €. NPH nanpsikenuu 425 6, B COOTBCTCTBHH C MaKCH-
MaJiblio BO3MOXKIIBIM HanpsizKelieM A5 repMalilieBhiX BHNPIMHTeNeH nopsa-
ka 450—650 s.

BeinpsiMuTe bHast ycTaluoBKa AJds1 nuTanua cepuu Ha 130 xa ROAXHA
COCTOSITb M3 HEKOTCPOTO uHcAa HE3ABHCHMBIX MOCAeJOoBaTeAblIO-Napastiefb-
HBIX TPYNM BHIOPSIMUTCIBILIX 3JCMCHTOB (arperaToB) MONUIOCTLIO B Npefe-
Jgax 10—20 Msa, paGoraicuinx napaJiciebiio Mexay coboiwo. Ilpu neebxonu-
MOCTH KaxKAblH H3 arperatoB MOXKCT ObITh BhiBCAeH H3 pPabOTH H NepekioueH
Ha pe3ePBHBIH.

Kaxk H3BCCTIIO, 3JACKTPOAH3 aAIOMHINS MPCADSIBIAICT BRICOKHC TpeboBa-
HUS K MCTOYNHKAM HHTaHisl B OTHOUICHIIH Hagexkioro u OGccnepebofiiioro
cnabxenns; aacKkTposHeprueil, OfGecTouciive 3JCKTpOIM3a A0 MOJAyTOpa ua-
COB Hie BHI3HBAST 3aMCTHHEIX HapyllielHil B JICKTPOJIU3Cpax, U TCXIOJIOrHYe-
CKHII PCKUM CPABHHUTEJBNO OHICTpoO poccTanaiisacres. Qanaro oTKI0Ue-
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HiHe MCTOUliMKA NUTAliug Ha BpeMs cBbilie |,0—2 wac yXe MOXeT NOBJCYb
3a coGoil cepbesubie, TPYAHO TONPaBUMble T0CICACTBUHA. [103TOMY repmanmue-
Bole BLUIPAMHTEAH, MpHUMEHsieMble [s TPOMbILJACHHBIX 3JACKTPOMHIHBIX
YCTaliOBOK, AOAXKIiEl 06/a8aTh BHICOKOH HAMLEKHOCTHIO KOHCTPYKLHH,

Eciy 1e cuuTaTh KpaTKOBPEMEHHOTO NCPHOAA NYCKA CCPHHU, PEXKHUM HOP-
MaJbHOH paboThl JIEKTPOJIU3HOH cepuH XapaKTepH3yercs MOCTOSHCTBOM CH-
Jbl TOKA, YTO OUEHbL BAXKHO A5 TepMalHeBbIX BHIPAMHUTEACH, fle HOTYCKa)-
MX QJUTeAbHBIX NEPerpysok. B coBpeMenuoil npakTHKe NpoLUECC 3JEKTpo-
Ja13a aJIOMHHHSA BeldeTcs Au6o NMPH NOCTOSHCTBE CHJABl TOKA cepHH, Jubo npH
nocTosANCTRe Hanpsixkeuus cepud. Ha saBogax CCCP npuuaT pexxuM nocro-
AHCTBA CH.Ibl TOKA, Kak HanboJee GAATONPUATHLIA 110 YCAOBHAM TCXHOMOTHH
¥ obecneuuBalolnil HaugyUllile SHEpreTHUECKHe nokasaTend paboTH 3JeK-
TPOJIU3EPOB.

Pa6ora a/IOMHHHEBHIX 3./EKTPOJM3€POB XapaKTepuayercs HepUoauue-
CKMM BO3HHKHOBEHHEM «aHOAHBIX ()(EKTOB», BLIZLIBAIOUIUX PE3KOE YBEJH-
yenue 3JEKTPUUECKOTO CONPOTUBJAEHHUS 3JECKTPOAH3E€pPa U B CBA3H C THM
KPATKOBPEMEHHOTO MOBHILICHHA HaNmpsDKCUHA 1ia 3a¥KHMaX 3JCKTPOJH3CPOB
¢ 4,6---4,7 10 40---60 8. Bo3HukuoBeline «anoaunoro »Pdexkray Ha 0IHoM HIAH
O/HOBPEMEHHO lia HEeCKOJbKHX 3JAEKTpOAH3epaX BHI3BIBAECT yBelTdueiHe 06-
{I1Cr0 3JEKTPHUECKOTO CONPOTHUBJEHUHS CCPUH, UYTO MHPHBOAHT K CHHXKEHHUIO
CHJIbl TOKA HA CCPHH TIPH COXpalelHy HeusMeltioro uanpsikeHus. Ha cymre-
CTBYIOHIHX 3JEKTPOJH3HLIX CEPHAX, NHTAIUIHXCA OT PTYTHBIX BBINPAMHTE-
Jell, aBToMaTHYecKoe NMoAAepKaiiie NOCTOSICTBA TOKA 1a CEPHU [JOCTHraer-
csl TyTeM BO31eHCTBHS OT CICHHAABIOTO PCry/siTopa TOKa Ha cMellenue
$assl CeTOUHOro HANpAXKeuns PTYTHOrO BHINIPAMUTES.

B ycTaHoBKax ¢ NOJYlPOBOJHUKOBEIMH BHIIPAMUTEAAMH B LeJAax obec-
ACYeliHsi aBTOMATHUYECKOl CTaOH/M3aLUU CHJAbl TOKA MPH NMOABACHHH <aHOMA-
HBIX 3QdeKTOBY TakkKe AOMKHb ObITh NpelycMOTpelibl 6HICTPOACHCTBYIO-
uiMe yCTPOUCTBA, MTHOBEHHO M TJaBHO MOBHIUAUIHC B HCOOXOZHMEIX Tpe-
aeaax (po 10%) uanpspKeiine Ha CEpHH.

K peryaupoBanuio HanpsiKeuust Ha cepHu B GoJice WIMPOKHUX npeaesax
npuxoautcs npuberats JulIe B TyCKOBoMm pexuMe. OGHIUHO NYCK cepHH
OCYHICCTRJAETCH B ABa 3Tana, T. €. KaXKAbfl ©3 KOPIYCOB BKAKUYACTCH B pa-
6oty noouepeano. Jo 3adMBKH 3JECKTPOIHTOM 3JACKTPOJAU3CPH MPOXOAAT
pexuM AauTesbioro o6xura nof TokoM. B nauadbHbli nepuon o6xura Ha-
npsiKenue Ha KOPIyce, T. €. Ha NMOJOBHile CCpHH, He mpeBulitaer 250—280 s,
3aTeM HanpsKeiue nocTeneuuo nogHuManT 3a neppeie 10 4ac a0 330 8; npu
3TOM cHJa Toka nocreneiino pacrer ¢ 5 go 130 xa. Tlo okouvanuu o6kura
3JIEKTPOJIU3CPDI 3ANOAUAIOTCSA JACKTPOSMTOM M HAuMiIaeTCsi HOPMaJbubiii pe-
MM 37AeKTpou3a. HopMaabHoe HampsizkeHHe nmocJe Mycka Ha 3J1eKTPOJaH3e-
pax (4,6—4,7 8) ycranaBauBacTcs He Cpasy.

ITepBruiit nepuos paGoTel XapakTCPH3YETCs MOBHIIHEHIBIM HAIPHAXKCHUCM
9JEKTPOJH3EPOB, UYTO CBA3AHO ¢ HEOGXOAMMOCTBIO MOAAEPIKAUHS Ha 3TOT
nepuoa GoJece MOBHILICHHOrO uarnpsbkeinsd Ha cepud (na 8—10Y% Boiure wo-
MHHAJIBHOTO) .

OTu TpeboBaliMs K PeryJaMpOBauMIO HANpPHAXKCUHA B MYCKOBOH nepuo
cepuu AOMKHBL YUHTHIBATECS NMPH pa3paboTKe cXeMbl NMOJAYIIPOBOAIHKOBOTO
BHINIPAMHUTEAbOTO arperaTta., Ha pryTuo-npeoOpasoBaTeIbHEIX MOACTAHLIHAX
ACHCTBYIOHIMX aJIOMHUMCBHIX 3aBOJOB HCOGXOAUMOE PCryJHpOBaHHE Hanmps-
KeHHsl B JA0CTATOUHO IUHPOKHX NpeAedaX OCYHICCTBJseTCH 10 KOMGUHHPO-
Bauio# cxeme, a HMEHIIO!

a) TpH MOMOUIH MepPeKJuelts cTyneucil pery/JupoBOYHOrO aBTOTpamc-
¢dopmaropa, NnocaefoBaTeAbHO BKIOYACMOTO C TJABHBIM TPAHCPOPMATOPOM
BBINPSAMHUTC/IS;

6) u3MeueilveM MOMCHTOB 3a’KHMTraiiHs aHOMLOB PTYTHUHIX BHINPAMHUTeaeH
API HOMOILUH YHPABASIOUIMX CETOK.
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Ilo Bceft BeposTHOCTH, B COCTaBe arperaToB MoJYNPOBOAHHKOBEIX BI-
NpAMHTeNEH TaKXKe NOTpeSyeTCst HMETh aBTOTPAHCHOPMATOPH HJH CHAGKaTh
TaBHBIe TPAHC(OPMATOPLl CCKILHOHHPOBAHHBIMH OGMOTKAMH MJis NepeKJio-
ueHus CTyncHed, Peryauposanye HanpsuKeHus N0JKHO 6bITh 06CCHCUCHO KaK
UHIMBHIY a/bllOe Ha KaXIOM arperate, Tak W obuierpyniioBoe [Jsi  BCe#
YCTAHOBKH B LIEJIOM.

B cymiectByiomux pTyTHO-BHIMPAMUTE/BbHBIX YCTAHOBKAX CXEMBI Mep-
BHYHBIX H BTOPHYNBIX OOMOTOK TPAHC(OPMATOPOB BBHINMOJIHEHBI TaKHM 06pa-
30M, YTO B HHX JOCTHIaeTCsl IKBHBAJEHTHHIH 12-as3nblii peXuM no OTHOII=-
HHIO K BHELIHEeH CeTH, yTo 0GecncyuBaeT JIHKBHAALMIO 5-ff U 7-ff TapMOHHK 1
Heo6xoAuMOe oC/iabielne OCTaNbHBIX BHICIIHX IapMOHHYECKHX. DTO Ke Tpe-
6oBaHue MOMKHO GbITb PACMPOCTPAHEHO W AJs YCTaHOBOK € MOJYNPOBOJHH-
KOBHLIMH BBINPSIMHTEJIAMH,

Takum o6pasom, ocloBHble TPeGOBalNs, MPCABABAACMbIE K [EPBLHIM
#POMBIIIJICHHBIM YCTAHOBKAM ¢ PCPMaHHEBBIMH BHIIPAMHTEIAMH IS 3J€K-
TPO/IH3a aRIOMHHHSA, CBOLATCSH K CJAEAYIOICMY:

1) najgenue nanpsKeHdsi B IPSIMOM HanpaBilelHH JOJKHO GbITh HC BHI-
we 0,6 g Ha 3JieMenT;

2) nomycTHmOe O6paTHOe HANpsiXKEHHe HA OMMH BHIPAMHUTEbHHI 3Je-
MEHT JIOJI)KHO COCTaBJATh He MeHee 120—150 s;

3) k.. O. yCTAaHOBKH JOJiKeH GHITb He HHXe 96 —979%;

4) BBINPAMHTE/bIAR YCTAHOBKA [OJIXKHA COCTOSITh M3 OTAENbHBIX arpe-
raToB MOLLHOCTbIO 10—20 Msa Kaxabll 015 MUTaHHS 3/4€KTPOJNH3HON CEePHH
¢ pabouum Toxkom 130 xa u Bhile;

5) Hanpsixenyue BBIMPAMJEHHOTO TOKAa XeaaTedblio e Melice 850 8, HO
pHCMJICMBl TakKXe ¥ MeHblIHe HanpsXenus. MUHHMAaJbHO npHeMJemMoe Ha-
npsaxenue — 450 s;

6) crorMocTh npeo6pasoBaTeblblX NOACTAHUHN C TePMAaHHEBBIMH BHI-
OpAMHTEIAMH He HOJXKHa ObiThb BHICOKOH. Bo BcsakoMm cayuyae, s nepBHIX
YCTAHOBOK YAeJbHBlE KaNUTaJbHbIC 3aTpaThl Ha 1 K8T YCTaHOBJICHHOH MOII-
HOCTH He HOJIKHBI NPEBHIIATL COOTBETCTBYIOINX 3aTPAT HAa PTYTHO-BHINPS-
MHTeJbHblC MONCTAHILHH, BOAHYHHA KOTOPBIX cocTasdasier 185 py6. Ha ycra-
HOBJICHHBIfI KH/OBAaTT, B YKAa34aHHYIO CTOHMOCTb BXOIAT: 3[laHHe, COOpYyXKe-
nua, o6opynoBaliie NEePEeMEHHOTC M MOCTOSHHOTO TOKa, a TakXe cOOpHbIe
UIHHOMPOBOAHL;

7) KOHCTPYKI{Hs repMalueBHX BHIPAMUTeNCH A01XKHA OLITh BEICOKOKA-
4ecTBEHHOH M FapaHTHPOBATh BHICOKYIO CTellelb HALEXHOCTH 3JCeKTPOcHa6-
XKEeHHs 3/EKTPOSH3HEIX YCTaHOBOK;

8) repMaHueBHe BHIMPAMHTENH He XyXKe PTYTHBIX JOJXKHH O6ecreyn-
BaTh TpeGOBalHsi TEXHOJOTHH K IV1aBHOMY Pery/HpOBAHHIO HANPsXKeHHd B
npefeaax go + 10% oT noMHHaabHOTO AAA AOCTHXKCHHS aBTOMaTHUYecKof
CTabuAH3aNNN CHAB TOKa MPH «aHoAHbIX 3PdeKTaxy;

9) moaxuo G6HTb obecneycno TakkKe MJiAaBHOe peryjiuposaliie Hanps-
eHHs BHINPAMHTeNei [0 Beinunhbl 50% u HHXKe OT HCMHHAJIBHOTO NPH
coXpaileHHd HOMHHAJMbHOTO TOKA B NMYCKOBOM peXHMe CepHH;

10) cxema ynpasaelHs BBIIPAMHTEJbHOH yCTaHOBKH JOJXKHa ofecne-
YHTh BLICOKYIO CTeMelib aBTOMaTH3allWH, BILIOTb N0 CO3RAHUSA  IOJIHOCTHIO
ARTOMAaTH3HPOBaHIbIX NMPeo6pa3oBaTeablbiX 0ACTaHLHNA;

11) cxemsl TpanchOpMAaTOPOB NUTAIOIINX BHINPAMUTENCH HOJKHE 06ec-
fle4BaTh Ha BTOPHYHOH CTOpOHe He MeHee KaK 12-¢dasnblffi 3KBHBAJICHTHBIH
PEXHM MO OTHOINCHHMIO K BHeLIHe# CeTH.

Tlpu npoBelelHy Hay4HO-HCCAENOBATENbCKHX pa6oT no co3aaHH0 MOIIL-
HBIX MOJYNPOBOAHHKOBHIX BEIMPAMHTCICH He CCAYET OTPAHHYHBATHCS TOJb-
KO repMaHHeBHIMH BHIMpaMuTeaaMu. [l1a uedeli 3/CKTPOAH3a MOFYT HalTH
NpHMCHEHHe H KPeMIHCBbie BBIMPAMHUTEJH.
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HUux. FO. A. Hecmepoes

3aBox «daekrtpocuaa> uM. C. M. Kuposa.

lIpumeHeHne KOMIIVIEKTHLIX BbINPAMHUTEJAbHbIX
YCTAaHOBOK B cHcCTeMax BO30YKj1eHus
MOUIHbLIX TypOorexHepaToposB

CosnaHHe yHHKaJbHBIX Typ6oreHepatopoB MouiHocTeio 150, 200, 300,
400, 500, 750 Mer ¢ ¢opcupoBaHlbIM OXJaXKAeHHeM TpeGyeT MOBBILICHHBIX
napameTpoB Bo306yxaeHHua. Tak, aas TypGoreweparopa na 150 Mar nanps-
JKeHHe BO36YKaelid B HOMHHaJbHOM pexHMe A0.1KHO GuTh 380 8 npu TOKS
2240 q; nasa typboreHepatopa Ha 200 Mer — 300 g npu toke 3100 a; anga
typGoreniepatopa Ha 300 Msr — 515 & npu Toke 3000 a. [las typGorenepa-
Topos na 400, 500, 7560 MsTt Hameuaemoe HampsixKeHHe BO30OYyXKAelius B HoO-
MHHAJbHOM pexxuMe cocTaBifer 500 ¢ mnpu TOKax cooTBeTcTBeHHO 3100,
3700, 5600 a. HanpsaxeHue u TOKH BO36YKAeHHA B (HDOPCHPOBOUHBIX PEXKH-
Max B Tedelue 50 cex 4/ BCeX reHepaTOPOB PaBHBEl YABOEHHLIM 3HAYEHHSM
M0 CPaBHCHHIO C HOMHHAJbIIBIMH,

Takum o6pasoM, nmapaMeTpb! BO3GY»KAelHHuS 3THX reHepaTopoB (akTH-
YecKH HCKJYalOT BO3MOXKHOCTL MpHMelicHUS MAUWHHHOrO BO3GYAHTCAS 12
OJHOM Baay ¢ TypGoreHepatopom.

Kak nokasaa anajina pasiHuHBX CHCTeM BO36GyXIeHHS, mepcneKTHBHO
npHMeHeHHe MOJYIIPOBOAHHKOBHIX CHJIOBLIX BBIIPAMHTEIbHHX YCTPOHCTB H
BCMOMOTaTeMbHBIX TeHepaTOPOB MepPeMeHHOr0 TOKa TMOBHILIEHHCH YacTOTHI
HHAYKTOPHOIO THI1a.

OTtcyTCcTBHE OGMOTOK Ha poOTOpe BCHOMOTaTe/IbHOTO reliepatopa, YMeHb-
WweHHble Ta6apuThl M MOBHIIIEHHOe ObICTPOAeliCTBUE OCHOBHBIX 3JeMeHTOS
aBTOMATHYECKOTO peryJupoBanus (6jaroaaps HCMOJb30BaHHIO YacTOTHE
400—500 2y4) — Bce 3TO AaeT BO3MOXKHOCTh cAedaTh YCTAHOBKY OTHOCHTEMb-
HO MaJIOHHEPLHOHHON u 3KCMJIyaTaLHOHIIO HaJeKHOH.

Ha puc. | npeicraBieHa cTPyKTypHas cXeMa BO36YXKAeHWA MOLIHLIX
Typ6oreHepaTopoB. OcHOBHbIe 9/1eMeHThl CHCTEMbl: BHICOKOYACTOTHLIH reHe-
patop BI'T, nosynpoBOAHHKOBbIe BLUIPpAMHTEAbHLIE ycTpoiicTBa BY, Apoc-
cean [C u aBTOMarnueckuii peryastop Bo36yxaenns /1T,

VICTOYHHKOM THTaHHS CXeMHl SIBASETCS BBICOKOYACTOTHHI reHepaTop
BI'T, cuasuiuii Ha OOHOM BaJdy ¢ TypGorenepaTopoM, BHIMOJHCHHBIN Ha dac-
toty 500 2y, nHAyKTOopHOro tHna. enepatop BI'T uMeer ABe 0GMOTKH BO3-
6yxXIeHHd, pacnoJoxeHHble Ha cratope. OclorHas c6MoOTKa BKJlOYaeT:s
Mo cxeMe MOC/eOBaTebHOIO CaMOBO30GYXAEHHS B LeASX HCNOJAbL30BaliHg
€6
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Puc. 1. Cucrema B0o3GyxXAeHHS MOIUHKEX TypGOreHepaTopoB

cBoGOJHOrO TOKa poropa TypOoreHepaTopa MpPH KOPOTKHX 3aMBIKAHHAX.
Jononuutenbias 06MOTKa BKJIOUCHA MO cXeMC He3aBUCHMOro BO30YXKAeHHsd
H CJAYAKHT AJs HauaJbHOro BO3GY:xAeuusa BI'T u jasa HacTpOHKU CXeMH
B pabouux pexHMaX.

ABToMaTHYecKOc pery.IupoBanHe Bo36yxielns TypGoreneparopa ocy-
HIeCTBJAACTCA NyTeM H3MeHeHUa HanpsaxeHwus BT npH MOMOUM CHJAOBBLIX
apocceset [JC ¢ mopMariMyuBaHueM B 3aBHCHMOCTH OT W3MEeHEHHs Hanps-
eHHa Ha typOoreHepaTope W €O0S @ Harpysku. JIpoccean JC aBagorcs
OCHOBHLIM DEryJHpPYIOIINM OPTaHOM CHCTeMbl, UTPAIOIINUM POJIb NepeMeHHOT )
conpoTuBJeHusa, PeakTuBHaa MOWHOCTL Jpoccedeli cK/aaibiBacTcs ¢ aKTHB-
HOH MOLIHOCTBIO, HAYWelH Ha Bo3Oyxkaeuuc TypborenepaTtopa. Jaa Goabiue
3 peKTUBHOCTH pery.upoBanns Bo36yxAcHUA TypOoreHepaTOpa B pPeXUMax
KOPOTKOro 3aMbikauua napameTpbl BI'T Bb6paHbl Tak, YTo B J106GOM peXH-
Mc TypGoreHepaTtopa HanpsikeHHe BI'T npephilaeT HanpsixKeHHe, Heo0Xo-
auMoe aJaa obecnieyeHus Tpe6yeMOH MOIIHOCTH BO3OYXKACHUA TypOGoreHe-
paropa.

M36biTOK HanpsKeHHs KOMMEHCHUPYeTcA MafCHUCM HarpaXkKeHus, co3-
JaHublM B peakTuBHOCTH X; BI'T TokoM, onpeaeinscMbiM HHAYKTHBHLIM
COMpOTHBJEHHEM JApoccesell B COOTBETCTBYIOUIEM PCXKHMe TypGoreHepaTops.

IMepeMenub#t Toxk BbIXOAa BI'T BuImpAMJfeTcs MOJYNPOBOIHHKOBHIMY
BBUIPAMHUTCALHLIMA YCTPOHCTBAMH H MPOXOAHMT Yepe3 roc.1e10BaTeabHO COe-
nuHEeHHbIC 06MOTKH BO36GYy:xKAeHun TypOoreHepatopa u BI'T.

IMoagmarununBanue Apocceseill U3MeHAETCA aBTOMaTHYECKHM pCryJasaTo-
poM PO36YyXKJeHHA B 3aBHCHMOCTH OT H3MEHEHUA HanpsKeHus TypOorenepa-
TOpa K COS ¢ HATPY3KH.

ABTOMaTHYECKHH PEry/aaTOp BO36YXKAEHHA COCTOMT H3 H3MCPHTCJALHOTS
H CHAOBOTO 3JcMeHTOB, M3MepuTeIbHLEIM 3JAeMCHTOM aBjseTcs Tpexdasubifi
HacblllenHbill TpaHcthopmMaTon, TOK KOTOPOTO DPE3KO HCJWHEHHO 3aBUesuiHi
OT HanpsXeHus TypOorcHepaTtopa, BLITPAMJSAETCS M TNOCTynaeT B OGMOTKY
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ynpaB/CHHsT MarHuTHOrO ycusuteas MY. Jlas noebllcHust GEICTPOAEHCTBHA
MaTHUTHBIH YCUJHTE b BBIMOJIHEH C BHYyTPeHHell o6paTHo#i casblo. ITnuTaHue
€ro OCYLIECTBJSIETCS OT BBICOKOYACTOTHOTO NMOABO3Gyaureass BYII.

Tok BBIXOAa MarHMTHOTO ycuJaHTeAs mojaercst B 0OMOTKY MOAMariu4H-
BaHUsl CUJIOBBIX Apoccesel.

Takum o6pa3oM, AeHCTBHe aBTOMaTHYECKOTO peryJaaTopa Bo30yXAeHUA
TAaKOBO, YTO NMPu CHHXKEHUH HanpspKeHust TypOoreHeparopa TOK BbIXOAA
MarHUTHHIX ycuauteset MY w noaMarHuynBaHue CHJOBBIX Apoccenedt
ymenbwatorcs.  ColeoBaTesibHO, PeaKTHBHOE COMPOTHBJEHHE Apocceseli
YBeJMYUBAETCS, TOK OTCOCA Apoccesell yMelblUaeTcs, COCTaBJAIOLLAs MOLI-
HOCTH, HAyL1as Ha BO30yxKAeHHe TypOoretieparopa, yBeJHYHBaAETCs, a N0O3TO-
My H HanpspkeHue TypGoreHeparopa noBhHINAETCS 30 HOMUHAJBHOTO.

Tlpu noBbllleHwH HanpspKeHMsT Ha IMuHax TypGoreHepatopa nporecc
MPOUCXOAHT B OOPATHOM NOPSIAKC.

JKCMepUMeHTabHAST YCTAHOBKA Takofl cucTeMbl Ha TypOoreHeparope
ua 60 toic. k8T (Bropas JISHI'3C) npopaborana B ONbITHOH 3KCHAyaTanuu
okoJo 1,5 siet, mokasap xopoluue pe3yJbTaThl. BeinmpsimMureslbHoe ycTPoiicTBO
AJsi 3TOM yCcTaHOBKM ObJIO BBLIMOJIHEHO 3aBOAOM «DJieKTpocH.ia» Ha Gase
cejeHoBbiX 3jemeHToB TBC-100 ¢ npunyanTebHHIM BO3AYIUHBIM OXJaxie-
HMeM Ha HOMHHaJbHble AaHHble 100 g u 1500 @ BEIMpSIMJIEHHOTrO HanpaAXKeHUs
U TOKa.

Ha 3aBoge «DJieKTpocuaa» AJs MOLIHBIX TypOOreHepaTopoB B KauecTBe
OCHOBHOH MPHHSTA cCHCTeMa BO36GYXKAeHUs ¢ reHepaTOPaMHy MOBHILIeHHOH Ya-
CTOTBlL M C CHJOBBIM BHIMPSIMUTE/bHBIM YCTPOHCTBOM Ha 6ase moJyNnpoOBOLHH-
KOBBIX 3/IEMEHTOB.

CuJsioBbie BBINPSIMUTEIbHEIE YCTPOHCTBA NMPUMEHSAIOTCS TaKkKe AJjs CHe-
Tem BO30yXKAEHUsI CHHXPOHHBIX FeHepaTopoB MomHocThio go 1500 ksa, B
KOTOPBIX MPUHSITHl CHCTEMBl BO36Y KAEHHS MO CXeMaM CaMOBO30GYKAeHHUS.

CTpyKkTypHast cxeMa caMOBO3OYKACHIISI CHHXPOHHBIX TeHepaTopoB Mpil-
BedeHna Ha puc. 2. OcHOBHO} ee 3/1eMeHT — MHOTOOOMOTOUHBIH TpaHcdopMa-
Top $a3oBoro KoMmnayHaupoBaHust TP ¢ moAMarHHuuBaHueM, SBJAAIOIIHHACH
TPaHC(POPMATOPHEIM MATHUTHLIM YCHJAUTENEM ¢ ABYMs OOMOTKAMH mUTaHUS.
Oxana u3 06MOTOK BKJIIOYEHa B lenb TOKa cTaTopa reHepatopa, a Apyras
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NUTaeICs- OT HaNPsDKCHMA TeHeparopa uyepe3 6ajTacTHOEe COMPOTHBJCHHE,
B BHJC JpOCcess ¢ 3a30POM.

. 1. ¢. BO BTOPHUHON 06MOTKe TP, HanpsKCHHE H TOK KOTOPOH B JaJb-
HeHuleM BHINPSAMJAIOTCS CHJIOBBIMH BLINPAMHTCIAMH BY M mojaiortcs B 06-
MOTKY BO36YXXICHHA BO3OYAMTCNA, ABJAETCHA, TAKMM 06pPasoM, rcOMETpHYE-
CKOH CYMMo# ABYX 3. A.C.. 3. A.C., IPONOPLHOHANbHON TOKY CTaTopa rcHe-
paropa, u 3. 4. ., TPONOPLHOHANBHON HanpsiyKeHUIO reHeparopa.

®aza MeXKAY 3THMH 3. . C. BHIGHpacTes TakuM 06pa3oM, YTOGH PeayJib-
THPYIOLIME TOK BO BTOPHUHON 06MOTKe TP, pu NMPOUHX paBHLIX YCJAOBHSX,
BO3pacTaJ no Mepe yMeHbUICHHA KO3(@HIlHeHTa MOILIHOCTH HATPY3KH TCHe-
paropa. QOmm M3 BapPHAHTOB BKJIOYEHHs 11€PBHUHbLIX OGMOTOK NpeACTaBaC!
Ka pHC. 2.

O6motka ynmpasscuus Tpaucdopmatopa (HazoBoro KOMNayHwaHPOBaHHS
BKJIIOUCHA HA BLIXOM MPOMEXYTOUHOrO MaruWtHoro ycuauteas MY, nutaio-
IETOCA OT HanpsXKeHHs TeHepaTopa. :

Hamepurenbhbii oprai pery/istopa BHINOAHEH B BUAC TPCX(asHOro na-
ceimaouicrocs rpaHcpopmaropa TH, NuHefiHblli ¥ HCJIMHCHHBIE TOKH KOTO-
pOro BLIMPAMJAIOTCS H MOJAIOTCA HA 0GMOTKH YNPAaBACHHSA NPOMCKYTOYHOTU
MareHTHOrO ycusaureas My,

Taxkum o6pa3zoM, Npu H3MEHCHHM HANpPsXKEHHA B TEHCPATOPC COOTBET-
CTBCHIIO M3MEHfeTCA NoAMAarHHuMBaHuc Tpancopmartepa pasoBoro KoMma-
YHRAHPOB2HHSA, TOK BbIX0Ja KOTOPOTO H3MCHAETCS B COOTBCTCTBHH C XapakTe-
PHUCTHKAMH, H HaNpsAXKCHHC FCHCPATOPa NOAJACPIKHBACTCA 110OCTOAHHBIM B npe-
JeJ1ax moJyyaiolerocs craTuaMa.

YunteiBas cnenupHKy paGoThl BHIIPAMHTEIbHBIX YCTPOHCTB B cXeMax
BO30Yy#Ienusa MCHCPATOPOB, a HMEHHO HeOGXOIUMOCTh UMETb B (OPCUPOBOY-
HBIX peXHmax (B TcueHHe 50 cex) ABOHHOC BRIMPAMJICHHOC HanpsXKeHHC H
TOK MO CPpaBHEHHIO ¢ HOMHHAJbHLIMH,— NPOEKTHPOBAHHC BhLIMPAMHTEbHBIX
YCTPOHCTB JUIst 3THX CHCTCM CJICAYCT BCCTH ¢ YyueTOM (OpPCHPOBOYHBLIX nmapa-
MCTPOB cHCTeM BO36GYKIACHHSA.

Hcxoaa u3 31oro, AJs BblIeyKasaHHBIX cHCTeM BO3GYXKJAEHHA TeHEpa-
TOPOB HCOGXOAMMO HMCTh CJEAYIOUIHC HCNOJHCHHS BBIMPAMHTEbIIBIX YCTa-
HOBOK.

1. s cucteM BO3GYXKIACHHA C TCHCPATOPAMH MOBBIUMEHHOH YacTOTHI
Tpebyercs ofMH BapHAHT HCMOJHCHHS: MAKCHMAJbHO BHIIPAMJCHHOC Hamps-
xemde 400 8; AIUTCAbHBIS BuINpAMJCHHBIT TOK — 1500 a; coeuHeHHe 3ac-
MEHTOB B YCTaHOBKE no TpexdasHofi MoctoBofi cxeMe. IlapaveTpnl Bo36yx-
JCHHA. pa3/IMYHLIX THNOB TypGOreHCPaToOpOB NPH HAJHYHH OJIHOTO BapHaHTa
BBIMPAMHUTeNbHON ycTaHOBKH OYAyT YCTaHABJIMBATbCA NYTEM Pas/HUHBIN
BapHaHTOB COEJAMHEHHSt 3THX YCTPOHCTB.

2. Ina cucteM caMoBo36yXleHHs Heo6XOAMMBI JBa BapHaHTa HCNoJ-
HCHHA:

nepBuifi BapHaHT —— MAKCHMAaJAbHO BhLIMPSMJICHHOC Hanpaxenne — 100 ¢:
IJHTCAbHO BHIMPAMJCHHBI TOK — 200 a; BBINPAMJEHHLII TOK B TCUCHHC
50 cex — 400 a; cociMHEHHE 3JCMCHTOB B YCTAHOBKe 110 TPeX(a3HOH MOCTO-
BOIl cxeme;

BTOpO#l BapHaHT — MaKCHMAaJbHO BBIMpsMIEHHOe HanpaXcHue ~- 200 6,
JNJIMTENbHO BbINPAMJEHHbIH TOK — 650 g; BHINMPAMJCHHBIH TOK B TCUCHHC
50 cex — 1300 g; cocanieHHe 3eMCHTOB B YCTaHOBKC N0 TpeX(asHoil MocTo-
BO# cxeMe.

KOHCTPYKTHBHO BHIMPAMHTEJbHbIC YCTPOHCTBA J0/KHEI ObITh BBINOJIHC-
HBl B BHJle OT/JC/AbHO CTOSIUMX LIKadoB, BK/IOYAIOWIMX BCC 3JAEMCHTH NPUHY-
JAMTCIbHOrO BO3AYWHOrG JHGO BOAAHOro OXJakAcHHs. [lpH Bo3ayuIHOM
NPHHYAHTEJBHOM OXJMaXKJACHHH »KeJaTeJbHO, MTOOBl CHCTEMA OXJaX/CHHA
yeTpoiicTB 6LlJIa BHIMOJHCHA NO 33MKHYTOMY UHKJY.
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Cepuitubiii  Buinyck TypGorenepatopoB Ha 150, 200 u 300 Teic. k8T,
a Takke reHepatopoB 1o 1500 xsa ¢ cucTeMaMu CaMoBO30yXaeHHs1 TpebyerT
6micTpefinleil opraHu3auyi cepHifHOro MPOM3BOACTBA BHIMPAMHTE/bHbIX YCTaA-
HGBOK.

BeinpsiMHTCAbHOE  yCTpoOicTBO Agsi TepBoro TypboresepaTtopa f1a
200 Thic. k8T, paspaGoraHHoe u uarorosdsiemoe BOU um. Jlenuna na Gase
repmMaHueBLIX BRIpsiMuTesedt ua 50 a u 50 8, ofecneunBaer BHINPAMJICHHOE
Hanpaxenue 800 8 u BeIMpAMJeHHbIH ToK 2500 @ AJMTENBHO NPH MaKCH-
MaJIbHO BBHINPsIMJEHHOM Toke (B TeueHHe 50 cex) 5000 a.

KoHCTPYKTUBHO yCTPOHCTBO BbIMOJNHEHO B BUIE YeThiPeX OTAe/]bHO CTO-
fuux Wkagos pasmepom no 1000 X 1300 X 2500 mum. Cxema coelnHCHHS
Kaxaoro wkada — Tpexdpasnas moctopas. OxaaxaeHue wikada Bo3AyLUIHOE
M0 3aMKHYTOMY LHKJY.

Onnako nepBasi MOLLHAsT BbIMPSAMUTE/IbHASE YCTAHOBKA 1/l CHCTEM BO3-
Oy KACHHST MOULHBIX TYPOOTeHEpaTOPOB BCC KE HE HCMOJB3YET BCeX MpeuMy-
1lecTB repMaHdeBblX EoinpsamMuTesiel, Ona rpomosaka, tTpeGyer Bxoasieil
BOABL A1 oXJaxkAeHusa Bosayxa (+ 8°C). Inas moayucHus Takoi Temmep:-
TYPBl BOAb! B YCJOBUAX TEMJIO0BLIX 3.1eKTPUYECKUX CTAHUUH HEOGX0AMMO COO-
py’eHHe CreuHasbHbIX OXJAaXKAAIIIHX BOAOYCTPONCTB, UYTO 3HAUYMTEIBHO
VIOPOXKaeT YCTAHOBKY W YCJOXKHSET ee 3KcmayaTtauuio. PeayasTatoMm 3T10TO
SIBJASETCS OTCYTCTBHE B NPOMbLILIJICHHOCTH BHIPSIMHTENbHBIX 3JIEMEHTOB Ha
6osibliHe MOILHOCTH B €RHHILE,

3anaua co3aaHHMs MOLIHLIX BHIPSMUTENbHBIX YCTAHOBOK MOXKeT GbiTh
yCMeUHo penteHa MpPH YCJIOBHH CKOPEHLIEro OCBOEHHS NMPOU3BOACTBA TepMa-
HHEBLIX 3J€MEeNTOB C MOBbIUIEHHBIMK MapameTpamu: Ha Tok 200 a u o6partHoe
Hanpsxenue 100—200 s.

[To nocneanum onyGaHKOBaHHBIM NAHHBIM B JKypPHa/e «DAEKTPOTEXHH-
yecku# o63op». Ne 5. 1958. (Uexocnosakus), sasog «UKI-Cranunrpan» yxe
BBIMYCKaeT repMaHueBbie dJeMeHThl Ha TokK 200 @ u 100—200 g o6paTHoro
HaNpsIKeHHs ¢ BO3AYLIHBIM M BOASHBIM OXJIaXKAEHHEM.
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Hax. A. I, Eghanos

LIKG «3aektpoupuson» HHUHNU3TI

HOJIyIIPOBO}],HlflKlfl U UX nNpUMEHEHHe
B CUCTEMAX 3JJEKTpONpHUBOAa U aBTOMATUKH

CoBpeMeHHOC COCTOSIHME 3JICKTPONPUBOAA ONpEACISieTCS pPa3BHTHEM
CHCTEMBbI aBTOMAaTHKU. Kak WM3BCCTHO, 3JICKTPONPHUBOA COBCPLICHCTBYCTCS
P CAEAYIOIHX HANpPaBJACHUSX:

1. ITpuMcHEHKe peNCAHO-KOHTAKTOPHBIX CHCTCM AaBTOMAaTHYECKOTO Y-
paBicHus. PesefiHO-KOHTaKTOpHAsh aBTOMAaTHKa M3roTOBJAsiCTCsl B BuAC co0-
PaHHBIX 3JICMEHTOB KOMIUICKTHBIX YCTPOHCTB — MArHMTHBIX CTaHUMH, KOTO-
pblc MOCTaB/sIOTCS Ha OOBCKTH ¥ COOHPAIOTCS 3aKA3UMKaMU B KOMIJIEKTHbIE
LIATHL YIPaBJCHHUS.

2. IMpuMeHeHUe 3jeKTPOMAIUMHHOA aBTOMaTHKM. Pasauunble Bpauiaro-
tiiaecst 371€KTPOMALIMHHbIC PEryJasTopbl (Tuna 3JCKTPOMAWIKMHHLIX YCHJAWTE-
Jiefi MonepeyHoro MoJs, POTOTPOJOB, MHOTOOOMOTOUHBIX BO36yauTescH)
RO3BOJMJANW C€03JaTb CHCTEMbl HENPEpPbLIBHOIO YNPABJCHUA, 3HAUNTCALHO
YAYYIUHTL CHCTCMBI ABTOMATHYCCKOTO YNPABJCHHS W MNPHCHOCOOHTL HX K
TEXHOJNOTHUECKHM TpeGOBaHHAM MeXaHu3MoB. CucTeMbl ¢ 3JCKTPOMAIUMH-
HEIM YCHJHTC/CM MONEPEYHOTo NoJs Hallli NPHMCHCHHE BO BCCX OTPacsX
rapoAHOro X03sHcTBa.

3. MpumecHeHHe ynpaB/asieMblX PTYTHHIX BuIIpsiMHTEICcH. DTH BbINpSAMH-
TeJH NPUMEHSIOTCH B JEKTpONpUBoJe AJs YNpaBJieHHst KaK B HENSX rjaB-
HOI'O TOKa, TaK U B HensfX BO3OYXAEHHUS.

CoBpeMCHHbI HOHHBI 3JCKTPONPHBOJ HAXOAHT Bee Gosblice MpuMeHe-
HHC BCJACACTBHC CBOMX MPEHMYILCCTB B CPABHCHHM C BPALaOUMMUCH 3J€K-
TPHYCCKHMH MaluMHaMH (BBICOKMA K. M. A, 9KOHOMHMs pacxolla 3JeKTpuye-
CKO#i 3HEpruM, OTCYTCTBHE QYHZAMEHTOB AJs mpcobpasoBaTe/bHONO arpera-
Ta, COKpAllleHHe Pa3MepPOB MAIUMHHBIX NOMEILIeHHH, BLICOKAs HaMeXKHOCTDb
B 3KCIJIYAaTaUKKy K GC3bIHCPUHOHHOCTb B AEHCTBHUH).

Il npuMeHeHust PTYTHBIX BbimpsMureseli tpeGyercst GCCKOHTAKTHAT
annapatypa, ynpapjsieMasi Ha OCHOBC WHCNOJ/b30BaHMs MAaTHMUTHLIX YCHJHTC-
Jieli H CYXuX NMOJYNPOBOJHHKOBBIX C1a6OTOUHBIX BbINPSMUTC/ICH.

4. TIpuMmeHcHHe MarHHTHOH MAaJIOKOHTAKTHOM WM OECKOHTAKTHOH CHC-
7eMbl ABTOMATHKH C MarHUTHHIMH YCHJIHTEISIMK W NOJYNPOBOAHWKaMH. JTa
cHcTeMa 0CO6CHHO MEpCNeKTHBHA, TAK KakK Pas/iudHbie MarHUTHbIE YCHJAUTE-
JIM NO3BOJISIIOT 3HAYATENBHO YNPOCTUTh CHCTECMBI aBTOMAaTHYECKOTO ynpabJie-
RUS, HaAWAYYMIAM O0Gpa3oM MPHCNOCOGHTb 3IJACKTPONPHBOA K TCXHOJOTHYE-
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CKHM 1peboBaligM MCXaHH3MOB, CO34aTh MaJOKOHTAKTHRIC, a B OTACALHHIX
ciayuyasXx ¥ OCCKOHTAKTHBRIC CHCTCMBI YIIPaBJCHHSA, OTKA3aThest OT Bpaulamo-
[IUXCS JICKTPOMAIIKHHBIX YCHOMTCICH W NCPCHTH K CTATHUCCKHM YCHJUTE-
JISIM M TCM CaMbiM 3HAUHTC/BHO [OBBICHTL HAACKHOCTh CHCTCM YIPaBJACHHS.

OaHako WHPOKOE BHEAPCIHC B PasjHUNBIC OTPACIH HAPOAHOTO XO3aH-
CTBA MArHHTHOH aBTOMATHKH CACPXKHBACTCS OTCYTCTBHCM COOTBCTCTBYIOLICH
HOMEHKAATYphl  MaJoraGapHTHRIX  HOJYIPOBOANHKOBRIX  BHIMPSMHUTCJCH,
SBJAAIOLIMXCS HCOTHEMJICMOH YacThi0 MarHHTHHRIX YycHauredclt. Kpome toro,
elilc HCAOCTATOUHO OPraHH30BaHO UIHPOKOC MPOU3BOACTBO MArHHTHBIX YCH-
JUTCACH H [0JAYNPOBOAHHKOB Ha A0cTaTouHo Oodbllyio cHay Toka. He usro-
TOBJSIIOTCS  KOMIIJICKTHBIC YCTpOMCTBA MarHHTHOH aBTOMATHKH, COCTOSILHC
U3 TpanchopMaTopoB, Apoccedci ¢ NogMarnHudBanueM M 6aTapcit cyxux
110J1yIIPOBOAHHKOBEIX BHINPsiMHTeJICH.

O HOMeHKJaType KOMIUIEKTHBIX MArHHTHBIX MOJYTIPOBOIHUKOBHIX YCTPOHCTB

HexoausiMu MaTepHaaaMy A5 NOJYNPOBOAHHKOBBIX BHIIPAMUTCICH Ha
TOKH OT HCCKOJIbKHX aMIICP M BHIILC ABJAAIOTCS KPCMHHI, repManuit U WHAKMA.
CToMMOCTh 3THX MOAYNPOBOAHHKOBHIX MaTcpHaaoB Bhicoka. [1o3TomMy Kowm-
NJICKTHHIC MATHHTHBIE YCTAHOBKH I[10JYIIPOBOAHHKOB HEOOXOAHMO B HCPBYIO-
cycpeilb BHCAPATh B TeX o6JacTaxX 3JCKTPONPHBOAA, TAe OHH 1aayT GoJee
BbICOKYI0 3KOHOMHUYCCKYI0 3(P(CKTHBHOCTh, 110 CPABIICHHIO C APYTHMH CpeX-
crBaMu aBToMaThHkH. K Takum obaacTam oTHOCATCS:

a) Mouilible BHIPSIMHTCABHBIC YCTAHOBKH HH3KOTO HanpsKchusa (1o
50 8) na cuay toka 1—200 xa. Ux cieayer ycTaHaB/MBaTh B3aMeH Bpalla-
JOUIMXCSl HU3KOBOJBTHHIX MOTOP-FCHCPATOPOB, NMPHMCHCHHE KOTOPHIX HCpEH-
Ta6eanLHo, DTH BHUIPSIMHTC/ABHBIE YCTAHOBKH AOJKHBI [OCTABJIATHCSI KOMt-
JICKTHO ¢ DCTYJHPYCMBIMH H.JH HCPCTYJAHPYCMBIMH NpPCoGpa3oBaTCALHBIMH
TpaHchopMaTOpaMH;

6) npeoGpa3oBaTCJbHbIC YCTAHOBKH MOLIHOCThIO A0 30 xa ¢ Hanpsixe-
HHCM 10 220 @ Ang IPHMCHCHHSI B KAUCCTBC HCTOUHHKOB MHTAHHSI HA CTallH-
OHApHHIX H HCCTAUMOHAPHBIX YycTanoBkaX (KpaHbl, AN [HTAaHHS LCreR
ynpaBJCHHsI II0OCTOSHHOTO TOKA, 3KCKaBATOPH, aBapHUHHKC HCTOUHHKH MHTa-
HHS LCMCH YNPAaB/CHHA, WAXTHRIC NOABCMHBIC MAaIUHHBI ¢ AHHAMHUCCKHM
TOPMOXKCHHCM, PasaHBOYHBIC MalUMHBL JOMEHHLIX 1eX0B W Ap.). OHH HZOaXK-
HBI [10CTaBJATHCS KOMIIICKTHO ¢ mpeoGpa3oBaTe/IbHEIMH TPaHCHOpMaTopaMu
H maHesiMH 33ILHTHL H OTKJIOYEHHS;

B) BCHTHJBHBIC BO3OYAHTCAH st BO3OYXKACHHS 3JCKTPHUCCKHX MaIlHH
Ha cuay Toka o 100 a. OHu 10MKHB MOCTABAATLCSI KOMIICKTHO ¢ npcoGpa-
30BaTCJALHBIMH  TPaHC(HOPMATOPAMH HJH  DPCryJAHPYCMBIMH  MAarHHTHHIMH
YCHAHTCNSIMH;

r) cepus KOMIUIEKTHRIX ObICTPOACHCTBYIOUIHX MAarHHTHHIX MOJYIPOBOA-
HUKOBBIX ycHAHTeJeH Ha cuay Toka A0 200 a mpu Hecyuielr uactore 400 2y,

JA) CCpHsi HOPMAJbHBIX KOMILVICKTHBIX MArHHUTHHIX I10AYIPOBOIHHKOBbLIX
ycunuTeacH Ha cHay Toka jo 20 a.

[To Mecpe yBeauucHHsi [IPOW3BOACTBA IOJYNPOBOAHHKOBRIX MaTCPHAJIOB
H CHHXCHHSI MX CTOHMOCTH KOMILJIEKTHbIC MardHTHbIE MOJYIIPOBOAHHKOBEIE
YCTPOHCTBA AOJIKHBEI IPHMCHSIThCST BCe LIHPe M 3aMCHHTb BpalllaloLlHecs
3JICKTPHUCCKHE MaIHHB MOCTOSIHHOTO TOKA.

Ilikasia TokoB ¥ HanpsiXXeHuil NOJyNPOBOIHHKOBBIX BHINpRMUTENEH

YcrauoBaeHue WKadbl TOKOB NoAyNnpOBOAHHKOBBIX 3J€MEHTOB — CJIOXK-
Hast TeXHHKO-9KOHOMHUecKast 3ajgaua, npu PCIUCHHM KOTOpOﬁ AOJXKHA OHITH
YuTeHa CTOUMOCTL NOJAYNPOBOAHHUKOB H CCpKﬁHOCTb HX NPOH3BOACTBA.
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llkana TOKOB H0JXKHA MMETb CPaBHHTEJIbHO HH3KHE KO3()ODHLHEHTLt
HapacTaHus, TaK KaK NpH BBICOKHX KO3QQHIHEHTAaX HApaCTaHHA CHJB TOKa
3HAYHTEJbHO YBeNHYUBACTCS CTOMMOCTb KOMIJIEKTHBIX MATHHTHBIX MOJYMPO-
BOJHHKOBBIX ycTaHOBOK. KoadduuueHT HapacTaHud CHJAb TOKa B IKaje
TTOJYNPOBOAHKKOBLIX JICMCHTOB B AManasoHe ot | Ao 15 @ He pomaken mpe-
BBIIATL 2; ¢ 15 mo 100 a - e cBhiute 1,5, a cBriwre — 100 a -—— nopsaka 1,2.

Beanuuniia o6paTHOro HallpsiKeHHs ONpeac.IdcTCs JUlilb YPOBHeM pPas-
BUTHS MPOH3BOACTBA IIOAYNMPOBCAHHKOBBIX 3JEMEHTOB M A0/KHA GbiTh mpe-
AeJbHO BRICOKOH. TT09TOMY OCHOBHOC BHUMaHHe HAyuHO-HCCAEIAOBATEAbCKHX
opraHusaluf, a Takkc 3aBOJIa-U3TOTOBHTCAS AOJKHO OhiTh 06pallleHO Ha
AOBBIILEHHE BCJIHUHHBL JOMYCKAaeMOro o0paTHOrO HalpsiKCHHS.

MarHuTHble YCHANTEIH ¢ NOJAYNPOBOAHHUKOBHIMH BHINPSAMHTEAAMH

B IIKB «3acktponpusoa» HHUMIII paspaGoTan TeXHHYECKHH NPOEKT
cepuu MarHuTHRIX ycuauteschi Ha lll-o6pasHom marnuTtonposoge. B coot-
BETCTBHH C 3THM NPoeKTOM XaPhKOBCKHI 3JeKTpOMEeXaHH4eCKHI 3aBOA
(XOM3) paspaboran paboure UCPTEKH H MPHHAJ HX K NMPOH3BOACTHY.

Oanako XOM3 nocTasaseT MarduTHbie YCHAWTENH HE KOMILICKTHO, Ges.
NOJYNIPOBOAHHKOBHIX BbINPSAMHTE/EH, YTO NPEnsiTCTBYCT LHPOKOMY HX TPH-
MmeHelnio. T1pou3BOACTBO COOTBETCTBYIOIIHX OAYNPOBOIHHKOBHIX BBIIPSAMH~
Tesiell He06XOAUMO OCBOHUTH,

B Ta6a. | npuBedeHbl OCHOBHbIe 112paMCTPhl MarHHTHBEIX YCHJAUTeNeH,
H3 KOTOPHIX BBITCKAIOT TPCOOBaHHA K 1OJYIIPOBOAHHKOBBIM BHIIPAMHUTENAAM.

Kak caeayeT u3 1a6j. 1, 1104ynpoBOAHHKOBBIE BBINPAMHTCAH A8 KOM-
NJEKTOBAHHS MAarHUTHBIX YCHAHTCEH HOMKHBL HMeTh MOWIHOCTh OT 38 jo
3800 sr npu nanpsixkennn ot 50 g0 185 & u Toke oT 0,5 10 35 4. DiekTpHue-
CKasi CcXeMa BKJIOUEHHS MOJYNPOBOJHHKOBHIX BbINPSAMHTENCH, BKJIOUYEHHBIX
B 06MOTKY B036YyXKiCHHSI MarHHTHOTO YCHJHTeJs, nokasala Ha puc. 1,

e e } -

Puc. 1. DiiekTpuueckas cxeMa BKJouellisi NOJIVIPOBOLHHKOBLIX BHIIPAMHUTETCl B OGMOTKY

B036YXenua MaTHHTHOTO ycuautens: I, 2 — o6MOTKR NepPeMEeHHOr0 TOKa MarHHTHOFO yCH-

aurena; 3 — o6MOTKA 06paTHOR TONOKKTENbHON cBA3K; 4 — OOMOTKa ympasJjenua (cMele-

Hus1): B — BoinpaMutesn; R, — CONpOTHBJIeHRE HArpysKH; Rpo6 — CONMpPOTHBJCHHE K06aBOU-

Hoe; Ry— compoTusiienue rnovenunoMerpa; U~ —~nuTaHne MaTHATHOTO YCHJIRTeNSl OT CeTH

nepeMeHHOTo Toka; U — ynpas/idioinii BXOAHOR CHTHaA NOCTOAHHOTO TOKA, /,— TOK Ha-
rpyskn; /oy — TOK ynpasJieHHs (CMeuieHHd)
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Ta6anua 1
TEXHUUECKUE JAHHDBIE CEPUU MATHHUTHbLIX YCUNUTEJENR U CHJOBLIX

IPOCCEJEN
es| 8 |28 |2 (EE5: |EL|5 |8 |£
= 4 R @I P9 o 2.3 | & = =] s
=51 5 a2 | B | S8 e 1Z a8 13 |B
o128 285 2z “:Ei: Er 828 |8 |x
Tu & 2 == ~ = = = Z = N =]
warmimoro | 58| 5| 858 |5, | 52255 |22 sE s (528
yennurens | S5 | Bz | 3= | 32 | AcaSs sg|2e|2 |E2|8
o =5 | sa9 | 8 5 9= =S |13 Z5|°8
gl s @ < | S S, B Q@ < SH | =
25| S i 28, |25 25855 |20 |25 (&S| 0|28
Ss|EE|fz¢ |5z | E2°85 |35 |&e=|8¥|s8|5¢8
55|25 | 285 (|58| 2858828 |8e|S2(2E|58
= | ZEsg | == Zego» | =& | = % >
YM-31-65/14.1 41 0,965] 0,0715 | 52 |48 | 1 [550| 3
VM 3le s % 0| Oome 103 |9 | 2 |30] s
-31-65, 44. , .0715 530 | 5
VM-32-65/ 4.1 71,5 1,43, 0,107 |35 {65 | 1 (550 3
YM-32-65/145 | 127 | 56 | 50 |1,12| 0,107 | 4+,5[56 | 1 |530] 5
YM-32-65/11.6 38 0.76 | o107 66 [127 | 2 {550] 5
YM-33-65/ 1 1.7 91,5 1,83 0,113 26 |73 | 1 |550] 3
YM-33-65/11.8 73.5 1,471 0,143 |3+ |70 | 1 |530]| 5
YM-33-65/44.9 48,3 0,965 0,143 |52 181 [ 2 {550} 5
YM -32-65/44.13 | 70 0,82| 0,0615 |107 (65,5 1 |550| 3
Y M-32-65/ 141 57 0.65| 0,0615 {135 |57 | 1 | 550 5
YM-32-65/44151 900 | 37 | gg | 0.,42| 0,005 |210 137 | 2 |350| 5
YM-33-65/11.16 93 1,11 0,082 '79 |82 | 1 [550] 3
Y M-33-65/ 14.17 76,5 0,87 0,082 100 |66,5 1 |550| 5
Y M-33-63/44.18 48,5 10,55 | 0,082 [160 [161 | 2 [550| 5
I . - . ;
YM-41-65/15.1 145 2,98 | 0,14 92 !73 | 1 |55
YM-41-65/15.2 107 1,67 014 | 38,38 |1 233 5
YM-41-65/15.3 | 68 107 | 0,14 6o 1210 | 2 |30 5
Y M-42-65/ 15.4 219 3.32! 0,21 19.3(93 | 1 [550] 3
YM-2-65/155 | 197 | 156 | 4 |2.45] 0,21 96 {111 | 1 [550] 5
YM-12-65/15.6 107 1,68| 0,21 38 [268 | 2 [350] 5
YM-143-65/15.7 282 | 4,42 0,28 145117 | 1 | 350 3
YM-13-65/15.8 210 3,3 0,28 19,4130 | 1 [350] 5
YM-43-65/15.9 125 1,9 | 0,28 32,7368 | 2 |55 5
i
|
YM-41-63/45.10 137 i1,25| 0,08 88 |76
YM-41-65/5.11 105 0,95 | 0,08 |16 |81 } 25)0 g
YM-41-65/15.12 65 | 0,59| 0,08 |187 (216 | 2 | 550 | 5
Y M-42-65/45.13 217 | 1,97 0,12 56 | 94,5 1 |550]| 3
YM-42-65 45.11 136 1,43 0,12 77 {11’ | 1 |550] 5
YM-42-6515.05| 220 | 105 ¢+ 10 1olos| o012 |15 |20 | 2 |530 | B
Y M- 13-65/45.16 9290 2.64| 0,16 42 (116 | 1 |50] 3
gm-‘m-s@; 15.17 208 1,9 0.16 53 (130 | 1 {550 5
M-43-65/15.18 137 1,29 0,16 88 (337 | 2 |580 ! 5
YM-31-63/16.1 190 2,94 0.2 21,81
YM-51-65/16.2 16) 2.5 0,21 95,6 1?3 { 5523 :
YM-31-65/163 | 127 | 96 | 64 | 1.5 0,21 42,71310 | 2 (350 5
YM-52-65/16.4 276 4.3 0,31 11,9138 | 1 |550| 3
YM-52-65/16.5 24) 3,75 |  0.31 17 |15 | 1 |5350] 5
YM-52-65/16.6 150 2,35 | 0,31 27 (384 | 2 |530| 5
* R, onpelensercs U3 paBeHcTBa R,—= lj"
H
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[Ipoaomwenne Ta6a. 1

T8 e | . | 2=62 |e%] =
S| & : 8% 1 & 258 80| % 5 (&
2§ |d5¢|E |E2%F |[E:|f |s |E (B
54 - B o= % ol 8 =} B
oo | & RBlEByw| 2w FEnEEA %« = & 8' =2 Y
E.]| 8| 885 =, S5z ;8% | 8X¥|& (8. |
Tun g's - €l = 8 S8 | walE a=)0
marmumioro |59 | §% | oCE | 3, | 28322 | EE|E |2./6
yeuaurers | T Z= | 225 | 20| 2F3Z%= |25 | 28|59 55 (3
® =5 =mag |8 S =25 =< FEjgx|==1Q
o5 s  So S= | E=558 2= | 52519081 °
Ze Zxs i 58¢ S5 |38z S0 | BolBsS/oalow
SE| 51222 |22 | 25585 |22 |(§F|%E|s8|cz
AE|ES Y% |8 |S28388 |22 |2 |2.|FE|FE
1
YM-53-65/16.7 383 6,0 0,12 ; 10,7, 163 1 {550 3
YM-53-65/16.8 | 127 | 323 64 5,0 0,12 12,8175 1 1530 5
Y M-53-65/16.9 202 3,15 0,42 20,3 | 479 2 |650} 5
YM-51-65/16.1v 137 1,7 0,12 61,55 104 1 550 | 3
YM-51-65/46.11" 157 1,13 0,12 77 112 1 530§ B
YM-51-65{16.12! 91 0,83 4 0,12 133 [314 2 |30 | 5
YM-52-65/16.13 230 2,35 0,18 43,2°13) 1 [ 9550 | 3
YM-52-65{16.14| 220 | 227 110 2,06 0,13 53,5; 160 1 550 1 5
Y M-52-65{16.15 112 1,23 0,18 35 103 2 150 5
Y M-33-65/16.16 361 3,3 0,24 33,4163 1 550 | 3
YM-53-65/16. 17' 3 2,82 0,24 39 1200 1 |330] 5
YM-33 65{46.18I 193 1,75 0,24 63 | 470 2 15| 5
¥ M-61-65/17.1 420 6, 46 0,45 9,9/1385 1 550 | 3
YM-61-65/47.2 231 4,31 0,15 14,7 [ 306 1 550 | 5
YM-61-63/17.3 210 3,23 0,45 19,3670 2 |50 | 5
YM-62-65/17.4 565 8,65 0,63 7,4|279 1 [530( 3
YM-62-65/17.5 | 127 | 486 64 7,42 0,68 8,6(280 1 550 | 5
YM-62-65/17.6 352 5,13 0,68 12, 11560 2 (550 5
Y M-62-65/47.7
Y M-63-65/17.8 368 8,64 0.9 7,4|378 1 [550 | 5
YM-63-65/47.9 439 6,5 0,9 9,81700 2 150 5
1
Y M-61-63/17.10 429 3,72 0,26 29,6 |13 1 |50 3
YM-61-65/47.11 313 2,8 0,26 39,4242 1 |53)) 5
Y M-61-65/47.12 217 1,92 0,26 57,2 | 160 2 1550| 5
Y M-62-65/47.13 625 5,56 0,39 19,3 (25) 1 | 550 3
Y M-62-65/47.14| 220 | 486 119 4,32 0,39 25,5286 1 550 | 5
YM-62-65/47.15 33 3,0 0,32 36,7535 2 |50 5
¥ M-63-65/17.16 840 7,4 0,52 14,9232 1 1550 3
Y M-63-65/17.17 626 5,58 0,52 19.7| 100 1 550 | 5
Y M-63-65/47.18 455 4,0 0,52 27,5(639 2 {530 5
YM C-61-65/18.1 755 7,0 | 0,73 15,51 30 1 11450 | 1
YMC-62-65/48.2| 127 | 1170 108 10,8 1,1 10 38,7t 1 '143) 1
Y MC-63-65/ 18.3i 1590 14,7 I 1,47 7.35) 45 L1450 | 1
YMC-61-65]48.4! 710 4,0 0,425 46,3 30,6' 1 |1150 | 1
YMC-62-65/48.5 220 | 1200 | 185 6,5 0,61 28,41 37 1 |it50 | 1
YMC-63-65{48.6i 1560 8,1 | 3,35 22,8 46,6! 1 (1150 1
YMC-71-65/49.1 2000 18,4 1,84 5,9 60 1 1100 | 1
YMC-72-65/13.2| 127 | 2880 | 108 26,7 2,67 4,05) 78 1 Jioo ) 1
YMC-73-65/19.3 3930 36,0 3.6 3,0 92 1 1100 | 1

* Ry onpejensiercd W3 paBeHCTBA Ry =
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YMC-71-6§[49.4 1960 10,6 1,06 17,5 28 1 |1100 | 1
YMC-72-69/49.5 220 | 2870 | 185 15,5 1,55 12,0 78 1 10| 1
YMC-73-60/49.6] 3800 20,6 2,06 9,0| 88 1 1100 1
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Cratuueckue MArHHTHbIE ﬂp006paSOBaTeJIH ¢ NOJAyNnpoOBOZHUKOBBIMH
BBINPSAMHTEJSIMU

Jlstss IMHaMUYecKoro TOPMOXKeHUsT aCHHXPOHHBIX SaquTPOILBHFaTeu’Ieﬁ

LWIAXTHBIX JeOelloK HJAH APYTux MeX

AHHW3MOB, HANPHMEP KPaHOB, C IL&JIbH)

MOBLILIEHNHS HAJAEXKHOCTH 3JEKTPONMPUBOAA U YNPOLIEHUSA CUCTCMHL YyhpasJe-
HHUA uenecoo6paaHo NPHMEHCHHE KOMIUVIEKTHBIX NGJYNPOBOAHHKOBBIX Mar-

HUTHBIX YNPAaBJsieMblX CTATHUYCCKHUX

npeo6pa3oBAaTEJbHEIX arperaTtos.

ArperaTt cocTouT M3 CHJIOBOTO TpaHc(opMmaTtopa, Apoccedsi, ynpasJsie-
MOro nyteM NMOAMarHHUWBaHWs GaTapeH repPMaHHEBBIX HJAH KPCMHHEBBIX BDi-
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Puc. 2. Tlpuuunnnanpias sjeKTpHuecKas

cxeMa 3JCKTPOAHHAMHUECKOTO TOpMOXe-

HHAl aCHHXDOHHOrO 3JCKTPOABHraTeds OT

CTaTHYECKOr0 110 yNPOBOAHHKOBOIO arpe-
Fatg
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npsiMUTE]eH, Harpy3souHoro CONnpoTHB-
Jenusi. [Ipunnunuasibias cxema arpe-
raTa nmokKasala Ha puc. 2.

B ta6a. 2 npuBefeHbl OCHOBHBIC
TeXHHUYECKHE JLaHHble ACHHXPOHHDLIX
3JCKTPOABHTaTeE/IeH, NPUMEHsIeMbIX
IJisi MPpHBOAA WIAaXTHLIX JebGelok, a
TaK)Ke AaHHble NOTPeGHBIX JJs1 HHX
CTaTHUYECKHMX MAarHuTHBIX arperaTtoB ¢
NOJYNPOBOAHHKOBHIMH  BLINPSIMHTE-
JAMHU,

Kaxk caeagyer us Ttaba. 2, npe-
AVCMAaTPUBAIOTCSL arperathl  MOLIHO-
ctuio ot 1,6 1o 4,8 K6T, ¢ BEIMPAMJIEH-
HLIM HanpsxeHueM ot 8 10 16 8 u ToO-
koM ot 160 go 435 a. Tay6una pery-
JIMPOBAHHUS BLIMPSIMJAEHHOTO HAMpPsIXKe-
nus (OpH MOCTOSIHHOH Harpyske) co-
crasJsert | : 4.

Arperathl npelHa3HaueHbl M3
paboTLl B YCJAOBHUSAX YFOJDHBIX H pya-
HBIX LIAXT M JOJIKHBl HMeTb HCNOJIHEe-
HHEe DPYAHHUHOE HODMajbHOe H pYA-
HUYHOE MOBHIIEHHOH HaJAe’KHOCTH.
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BJloKH CHN0BBIX MArHUTHBIX yCHAMTEJell ¢ MOJNYNPOBOAHHKOBLIMH
BLIIPAMHTENAMH AJA B0O30yXAeHHA reHeparopa

IIpuMeHeHHe 6/10KOB MarHHTHBIX YCHJAHTEJeH ¢ MOJIYNPOBOAHHKOBBIMI
BLINPAMHTENISIMH AJs1 BO3OYX/AeHHsS TeHepaTOPOB, B YACTHOCTH A/ TJIaBHBIX
3JIEKTPONPHUBOAOB IKCKABATOPOB, WIAXTHHX MOAbeMHBIX MalluH, HepTeOypo-
BbIX YCTalOBOK U Ap., MO3BOJISET 3HAYHTEJbIO MOBBICHTh HAACKIOCTb pado-
Thl MEXAHHW3MOB, YIPOCTHTDb 3JeKTpoobopyaoBaHue, NePeHTH OT C/0XKHOH Ka-
CKaJHO# cucTeMbl BO30YyXKAelusi relepaTopa ¢ 3JeKTPOMALIHHIBIMH H MPO-
MEXYTOUNBIMH YCHAHTEAAMH K Gosec npocToil H YAOGHOH! AndA 3KcnayaTauuu
CHCTEMe C CHJIOBBIMH MarlHTHBIMH ycuaute aMHu. Kpome Toro, cunoBble Mar-
HHTHBIE YCHJHTEJH ¢ NOJYNPOBOJHUKOBLIMH BHIMPAMHTCASIMH AAIOT A0CTa-
TOYHO 6/1M3KOe COBMajeHHe AHHAMHYCCKHX XAPaKTEPHCTHK MPHBOAA CO CTa-
THYECKHMH, 4YTO NPeaoxpansieT, HanpuMep, IKCKaBaTOP OT MOJIOMOK H yBReJI-
YHBaeT CPOK ero cayx6ei. OaHOBpEMCHIIO YMCHbINAIOTCS raBapHThl 3.1€KTpoO-
0o00pyAOBaHHA, TaK KaK HCKJIOYAIOTCS 3JCKTPOMALIHIHBIE YCHAHTCILHBIE
arperathl, NPOMCKYTOUHBIC YCHAHTEAH H AP., YIPOULAETCS 3DKCMIyaTallus,
He TpeOyeTcss Hasaika, TaK KakK Heo0XoAHMbie mapaMeTpbl MOTYT OBITS
VCTalOBJICHE MPH H3MOTOBJCHHE OJOKOB Hla 3aBOje.

KB «3anekrponpusoa» HUHIII paspaborao HECKOJBKO KOMIIEKTOB
6J10KOB CHJOBBIX MATHHTHBIX YCHJAWTENCH, OHH M3 KOTOPHIX B HioHe 1958 T.
6bl1 BReJeH B 3KCMIvaTanuio Ha dkckaBatope IBI-6 Ne 1 (tpect «Kopkuu-
yronby Yesns6uiCcKOro coBHapx03a).

IMeprbiil nepuoa aKCMHIyaTallid NOATBEPAMJ NPOCKTHBIC gaunlibie. HoBasn
cHcTeMa BO3OYIKACHHSA B 9KCNJYaTAllMU OLieHCHA MOJOXKHTeIbHO, OAHaKo H3-
3a OTCYTCTBHS TCPMAHHEBHIX U KPEMUHEBBIX BHINPsMHTecH 60K GblA H3rO-
TOBJIEH € CEeJIeHOBBIMH BHINPSMHUTENAMH, 3aKJIOUCHHBIMH B 6aKk ¢ MacJ/oM, d
JONOJMHUTEABHBIM BO3IYUIHBIM NPHHYAWTEbHBIM OXJaXKACHHEM, YTO 3HAYH-
TeJIbHO yBeJHuuJI0 rabaputsl 6/0ka. [pumencane nono6HbIX cHcTeM BO3GY K-
ACHHS PALMOHAJBHO TOJbKO B-TOM CJyyae, CCJAH CCJIEHOBBIC BHIIPSAMHTCAH
6yAyT 3aMCHCHBI FepMaHHEBLIMH H KPCMHHCBBIMH, a 6/10KkH OyayT Herpo-
MO3IKHMH W H3TOTOBJAATHCS CEPHHHO.

B tab6a. 3 nipuBeaeHB! OCHOBHBIC TeXHHYCCKHC JaHHBlC GJOKOB MAarHur-
HBIX YCHJHMTCICH € MOJYNPORCAHUKOBBIMH BBINIDSIMHTEAAMU AJS 3KCKABaTO-
pos IBI'-6, 9KTI'-4 u nnasyuero akckaBaTopa I1-100.

Ta6anua 3
. - 2 2
& ER R E
To |fE (woZ] = 3= ==
Tun Tun o= |83 (955|182 [E3 |88 o
3KCKasaTopa; ycuanteas (S & © |2 S |2og] 2 52 P pruMeuanne
IESIgs L[S 8< 3 iax | 855
ZE5|258l285| 8857 22
m=82>,&|m=>,l—\=ugc =
i
3Br-6 Tpexdaznwmit| 110 | 3,9 82 48 | 1,7t 6 | [lutaerca ot tpex-
120 | 2,4 76 27 13,35 dasworo tpancdop-
i Matopa 380/133 &
3Kl-4  |Tpexdasumfi| 36 | 1,25 | 26 50 | 0,52 6 | Mutactea ot amyx
36 10,4 16 25 (0,635 6 Tpexdasnux
i TpaichopMaTODOB
MMaasyunst |OnHodasmmitl 155 | 1,6 80 20 |t 6 | fintaetcs ot omno-
9KCKaBaTOD dasucro tpan-dop-
11-100 ' | Matopa 380/155 s
—t . i
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Ha puc. 3 npuBefeHa npuHUMNHAJbHAS PEBEPCHBHAS MOCTOBAas CXEMa
B036yXKIeHHs IeHepPaTepPOoB OT CHJIOBOTO MArHMTHOTO YCHJIHTeNA C [0Jynpo-
BOLHHKOBLIMH BBEIIPSAMHTENSIMH.

B 60K BXOAAT TpexdasHbie YCHJAHTEM, MHTalOLIHe TPaHcPopMarTopsl,
TpaHchOpMaTOPhl TOKOBOH OTCEYKH, NOJYNPOBOAHHKOBbIE BBINPAMUTENH, OMH-
yeckce pery.MPOBOYHOE CONPOTUBJEHHE W KOHACHCaTOpbl. DBJoK, coOpaHHbk
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Puc. 3. [Ipunuunuansuas pesepcHBHas MOCTOBas cxeMa BO3GYXKileHnd reHeparcpa oT CHIAO-
BOTO MAFRHTHOrO YCHJAHTCAS C MOJYNDOBOJHHKOBHIMH BHINpsMHTeasMu: I — resepatop;
I (OB) — o6MoTKa BO3GYXKAeHus reucparopa; [ — asurateis; J (OB) — oGmoTKa B8036y-
waenusa apuratesas; MY, 2MY - - TpexdasHpic MarsHTHbIC YCHJAMTEJNR I/  ynpasjieHH#
M3MEHCHHCM MOJSIPHOCTH M BC/AHYHHBL BO3OYXKACHHS TCHepaTopa; Rs— compotHuscuue Gad-
RacTHoe, BKJIOUEHHOC B iledd MocTa Bo30OyXiewus; Bi, Ba, Bs, By— GaTapen nosynpoBoA-
HHKOBHIX BHIPSAMATEICH, HPEHA3NAUCINILIC COOTBCTCTBERIIO A4S IWTAHNA MOCTa BO3GYXKAC-
HMsl, TOKOBOH O1cedxH /, OOMCTKH cMellicnus 6, 2, 3, 4; 5 — o6yotky yirpaniacuus; Uggn—
HANPSDKOHIC 3aIHPaHHA
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Ha MeTaJ/HYeCKOM KapKace B 3aLUMIIEHHOM META/IJIHYECKOM HCIHOJIHEHUH,
JOJIKeH ObiTh paccunTal Aas paboThl B YCJIOBHAX TPSACKH, MbIIK U BAArH, npH
TeMnepaType oKpyxaioileit cpens -+45° C.

HOHYHPOBOAHHKOBHC BHINPAMHTEAH AJSA MHTaHHA BaHH
9JIEKTPOJHTHYECKOTO JYXKEHHS

[TosynpOBOAHMKOBLIE BHITPSMHTENH MPHMEHSIOTCS M/ 3JEKTPOJIHTHYE-
CKOTO JIy:KEHHS TIOBEPXHOCTH KECTH TOHKHM 3alUTHBIM CJ0eM 0/10Ba. JTOT
MpPOLECC NPOUCXOIHUT Ha PA3JHYHBIX CKOPOCTSAX. ['a/IbBaHONOKPHITHE NPH ABH-
KyLIUXCS NoJocax KecTH TpeGyeT 3aTpaThl GO/bIIOH MOILIOCTH HU3KOTO Ha-
NpsKeHHS,

Tak, sanpuMep, A1 MarHuToropcKoro MeTasTypruyeckoro komOuHara
TpebyeTcsl MOJYNPOBOJHHKOBAs BHINMPSAMHTE/NbHAS] YCTAHOBKAZ Ha CHJY BHI-

npsamJaeHioro Toka 120000 @, HanpskenneM 18 6; rayOuna pery/nposa-
aus 1:15.

Cuiiobie noJynpoBOAHHKOBbIC BLIMPAMHTESH B CXE€ME BEHTHJAbBHOIO
ACHHXPOHHOrO Kackaja

Ha puc 4 nokasaHa npHHUMNHA/IbHAS ORHOJHMHEHHAsl cXeMa BEHTH/b-
HOTO aCHHXPOHHOTO KacKafa. DHeprus CKOJIbXKEeHUsi poTopa NORAeTCs B TpeX-
¢ a3uyi0 cxeMy noJynpoBOLHHKOBOH BHINPAMHUTENbHOHR GaTapen. Boinpsimien-
Hasl SHePrus yepes ceTeBOil PTYTHLIA BHINPAMHUTENb H CHAOBOH TpaHcdopMa-
TOP BO3BPAILLAETCs B CETb 32 BLIYETOM MOTEPb HA MYTH cjaenoBaHus. [1pu so3-
JeACTBHM HA CETKH PTYTHLIX BLIMPSIMHTE/IEN Pery/JHpyeTcsl BeJHYHHA PeKy-
nepHpoBaHHON (MHBEPTHpYeMOH) SHEPTHH, U CJeLOBaTesbHO, H CKOPOCThb
ACHHXPOHHOTO SJIEKTPOABHTATEIS.

PerysiMpoBounble XapakTePHCTHKH aCHHXPOHHOTO ABHraTess, moJiyyae-
MBble B CXeMe BEHTHJ/IBHOTO Kackaja, NMoKasaHel Ha pHC. 5.

Huas nompo6Horo posa YCTaHOBOK NOTPeGYIOTCA BHINPAMUTENH HA TOK
0,5—2,0 ka n Hanpsikenue 400—2000 8. PasBuTue W BHeApeHHE CHCTEMM
BEHTH/IbHOTO 2CHHXPOHHOTO KaCKaja B 3HAUUTENbHOH Mepe ClAepXKHBaeTcs

OTCYTCTBHEM Ha COOTBETCTBYIOULYIO MOLIHOCTb MOJYNPOBORHHKOBBIX BHIPS-
MuTeJeil,
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Puc. 4. IIpmuunuanbuas oallONMHefas CXeMa BCHTHJALIONO acHHXPOHHOrO Kackana
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Puc. 5. PeryanposouHnie
MCXaHHYeCKHe  Xapakre-
PHCTHKH CHCTEMH  BCH-
THABHOTO  aCHHXPOHHO!O
Kackaja: n-—4ucjio o6o-
potos; M — MOMCHT spa-
INCHHUA 3JIeKTPOABHUTaTE NS

PeBepcuBHas cucteMa reHepaTop-ABHraresib ¢ CEPHECHHIM
afeKTpoaBHraTesieM Ge3 pesepca rJaBHOH Lenu

Jas HaxKMMIIBIX yCTPOHCTB GJyMUHTA, 3KCKaBaTOPOB, Tpefifep-3/1eBaTo-
POB, KPaHOB H psija APYTHX MCXaHH3MOB BecbMa llesiecoo06pasHO NMPHMCHATH
PEBEPCHBIYIO CHCTEMY FeHCPATOP-ABHTATC/b C CePHECHLIM 3JICKTPOJBHraTe-
JeM. OHAKO H3-3a CJIOXKHOI CHJIOBOH CXEeMbl PCBCPCHPOBANIHS CePHECHOM 06-
MOTKH 3J€KTPO/JBUTATE/sl NPUMCHCIHE TaKHX CHCTEM BeCbMa OTPaHHUeHO,
0coGelHO 11pH GOMbIIMX MOLLHOCTSX, KOrAa TpeGyeTcs CIOXKHDLIA CHIOBOH pe-
BCPCHUBHBI anmapar, BKAYACMbIH B IJIaBHYIO HeNb U PAaCCYHTAHHBIA Ha TOK
raBHOH HenH.

B cxeme Ha puc. 6 B I[aBHOH UeNH TNPHUMCHEH YeThlpeXxnJeueBoi
MOCT CHJIOBBIX [0JyIPOBOJHHKOBBIX AHOAOB, B jAHaronanb KOTOPOro
BKJIIOUClia cepHecnass o0MoTka JABurateds. Daarogaps 3TOMy  MOXKHO

Yy _
8 _ K
E/w
7 E

Puc. 6. DnexTpuueckas cxeMa CHCTEMbl FCHCPaTOP—CCPHECHHI ABHraTe/i, ¢ aBTOMaTHYe-

C€KHM peBcpCOM OGMOTKH BO3GYXKIEHHS JBHraTC/]s NPH NOMOLIH MOCTA CHJOBEIX TNOJAYIpPO-

BOAHHKOBHIX Bmimpamurtenefi: I’ —renepatop; [ — apuratenn; I’ (OB) — o6MoTka BO3GY-

Xaenus renepatopa; [ (OB) — o6MoTka 8036yxicHua jgsuratens; B u H — pesepcupyio-

I{He KOHTaKTOpH; AY — annapat ynpasicHHs BO3GYXAeHHeM reHepatopa; BC — peBepcHs-
HBIfl MOJYNPOBOAHHKOBEIT MOCT

6 3akas 98 81

Cepyecnan
obMamna




yNpaBAsATh CHCTEMOH, PETY IHPOBATh CKOPOCTb, PEBEPCHPOBATL CHCTEMY, OCY-
LECTBAATL TOPMOXKeHHe 6e3 NpHMeHeHHs POMO3JAKHX H HEHAAEKHbIX mepe-
KJlo4are/ieli B TJaBHOM 1LleNMH WM CMELHaJbHbIX KOHTAKTOPHBIX CHJIOBBIX
cxeM. B a1OM cayuae ynpasJieHue nepeHeceHO B OGMOTKY BO3GYXKJAeHHS re-
HepaTopa, riie TOKH HedHauuTeJbHble H He Tpebyercs Gosbluas cuaoBas an-
naparypa.

Ias ocyllecTBaeHHs NOAOGHBIX CHCTeM MOTPEGYIOTCS MOMYNPOBOAHHKO-
Bblg BLINPSAMHUTENH Ha cuay Toka oT 50 fo 1000 a u GoJee ¢ HanpsKeHHEM
zo 50 s.

3aMeyaHHs MO repMAHHEBBIM BHINPSMHTENIAM, BbIIIyCKAEMBIM 3aBOAOM
«DJIEKTPOBLINMPAMHTEJIb»

B 1957—1958 rr. LLIKB «3aekrponpusoi» HHUHIIT 6blsin HenbiTans i
MPUHATHl A/ W3TOTOBJICHHS MArHHTHbIE YCHJIHTEJNH C YacTOTOH HCTOYHHKA
nutanusa 400 2y # ¢ repMaHHeBbIMH BenpaMHTessMH THna BI-10-110.

Ha MmakeTe 6bl0 ycTaHOBJEHo 96 BeInpsMHTeNell, YCTaHOBKA KCILiya-
THPOBaJ/iach MPH HOMHHAJIbHBIX A@HHBIX OKO/10 LIECTH MECSLEB, H 3a BCe 3TO
BpeMsi He GblJIO HH OLHOTO cJ/iyuas BbIXOAA BEIMPAMHTENEH U3 CTPOS.

PaGora repmMaHHeBbiX BHINPAMHTENEH B CXeMe MAarHHTHHIX YCHJHTENEH ¢
BHYTpeHHel 06paTHOM CBSI3bIO MO3BOIAET MNOAYUHTh BbICOKHE KO3(PPHUIIHEHTH
YCHJICHHSI H XOpPOLIYIO CTaGHJIBHOCTD.

B saGopaTopuu ObijiM BbIMOJIHEHbl MarHUTHbIE YCHJAHTEJH, B KOTOPBIX
repMaHHeBble BHIMPSAMHUTE/ M BK/IOYAJNHCh MApajiesIbHO W MOCJHEA0BATEIbHO.
DTO MO3BOJIKJIO PH COOTBETCTBYIOUIEH IIYHTHPOBKE MOCAEL0BaTEAbHO COCAH~
HeHHbIX BhimpaAMHTedel Tuna BI'-10-110 compoTuBaenusMu no 12 ox moay-
UUTh cTaGH.IbHBIE XapaKTePHCTHKH MArHHTHOTO YCHAHTENs NPH LOCTAaTOYHO
BbICOKHX KO3()unuentax ycuaenus. Takum o6pa3oM, BhycKaeMule repMma-
HUeBble BHIMPSIMHUTENH 3HAUMTETBHO Y.1y4[NAOT KAY€CTBO W NOBHILIAIOT HA-
NEeXHOCTh MATHHTHBIX YCHANTE EH.

OaHako caeayeT OTMETHTb OTAeldbHble HEJOCTATKH, KOTOPbie GOJiblIeH
4acTbio OTHOCATCS K KOHCTPYKLMH CaMOTO BBIMPSMHUTE .

1. B kopnyce BeinpsiMutess tuna BI-10-110 n.1oxo BeMOIHEHA BepXHsAsS
KOHTaKTHas 1unuibKa. [To 37O mpHuHHEe MPH MOHTAaXe 4acThl NOJACMKH H30-
Jasropa.

2. llka/jia HOMHHAJbHBIX TOKOB BhINpSAIMHTENel HepocTaTouHa. yKeoa-
TCJIBHO HMeTb HCHOJHEHHEe BHIMPAMHTE/EeH Ha 25 a.

3. T'epMaHueBbie BHIPAMHTENH, KAK HAJEXKHBIH 3/JIeMEHT CXEMbl aBTO-
MAaTHKH, A0JDKHBI IIHPOKO MPHMEHATLCS B MOPCKHX M TPOMHYECKHX YCJIOBH-
fiX, @ TaKXKe B YC.JOBHSIX TPSICKH W yaapa. BeimyckaeMbie BRIMPAMUTENH STHM
TpeGOBaHUAM HE OTBEUAIOT.

4. B pekoMeHAaUHsIX N0 MPHMEHEHHIO TePMAHHEBBIX BBIIPAMHUTEEH qa-
Hbl TOJILKO CKOPOCTH OXJiaxKAeHHs BO3AyXoM. Heo6xonumo paspaborarb KOH-
CTPYKLHMH BBIMPAMUTEJbHBIX YCTPOACTB H € Mac/sAHBIM OXJaxJAeHHeM (ecar
3T9 BO3MOXHO).



Kang. texu. nayk C. B, Teavnos

Beecolo3uniit yroabuuiit uHcTHTyT (BYTHY

BoinpsimutedibHbie YCTPOHCTBA B YT OJIbHOIA
NPOMbILLIJIEHHOCTH

BuinpsiMiTebHBle YCTPOHCTBA, npcoGpasyioliye nepeMenHblii TOK B N6-
CTOSIHHBIH, WCIIOJB3YIOTCA B YrOJBHOH IPOMBILIJICHHOCTH Jist CJIELYIOURHX
neJei:

a) AJs IHTaHHS TATOBON KOHTAKTHOH CETH 3JE€KTPOBO3il0N OTKAaTKH;

6) n/1a 3apAAKH 3JEKTPOBO3HBIX aKKYMyJATOpHBIX OaTtapell npu oTKar-
Ke aKKyMYJIATOPHEIMH 3JIEKTPOBO3aMH;

B) AJIS 3aPSAKH aKKyMYJSITOPHBIX OCBETHTCJILHBIX J1aMIT HHAHBHLYaJb-
HOrO MOJIb30BaHHS;

I) LJs ClleLHAJbHBIX YCTPOHCTB,

BoinpamuresibHbie YCTPO#CTBa A/i9 NMTAHHSA KOHTAKTHOM CeTH

SVICKTPOBO3HAs OTKATKA C IMHTAHHEM OT KOHTAKTHOH CeTH NpHMEHseTcH
KaK Ha OTKPHITHIX paspaboTkax (kapbepax), TaK M Ha N0JA3eMHOii yrienoGu-
Ye, B LIAXTax. _

B Kapbepax sKCIJIyaTHPYIOTCS TSKEible 3JAEKTPOBO3bl IIHPOKOH Keses-
HOHMOPOXHOM KoJied co cuenHeiM Becom 80—150 7. KoHTakTHas ceThb 1HTaerT-
¢l MOCTOSIHHBIM TOKOM 1650 6 OT pPTYTHHIX BHIIPSAMHTEJIbHBIX NOACTAHUMiA,
NOAOGHBIX MOACTAHLUHAM IPHTOPOAHBLIX 3JCKTPHOHUUHPOBAHHBIX KeJNe3HBIX
nopor. [TapaMeTpr! BHIIPSMHTC/I€H COOTBETCTBYIOT TEM, UTO IPHHATHI Ha 11PH-
ropoAHbLIX xeJe3nblX poporax MIIC, siexTpugHuupoBanHbix Ha 1500 6

IMoanbesnHble NYTH WIAXT 1OKA OGCJY:KHBAIOTCA 11apOBO3&MH, 1o 6yAyT
3JeKTPH(PHLHPOBATLCS 110 TOM Ke CHCTEME, KaKasi IpUHATA B AAHHOM paiio-
He 1J15 MarucTpaJibHLIX NYTCH, MOCKOJbKY UIAXTHBHIE NOABE3AHBIC IVTH — 3T0
MyTH NPUMBIKAHKSA, paboTalouiHe coBMeCTHO ¢ aoporamu MIIC.

Ha uraXTHOM 3J€KTPHYECKOM TPaHCIIOPTe KOHTAKTHAs CeTh IHTaeTCs
HanpsiKeHHeM 275 8 NMOCTOSIHHOTO TOKA OT PTYTHBIX BBIIIPAMHTC/bHBIX fOA-
CTaHIHf, O6bIMHO OCHALEHHBX METAJIIHYCCKHMH PTYTHHIMH BHITPAMHTEIAMH,
XOTS B HEKOTOPHIX CAy4asiX, 1pH 1e601buioM 060beMe OTKATKH, HCUOb3YI0T-
Csl CTEKJAHHBIE PTYTHBIC BBIIPAMHTE/H H HHOTAA MOTOP-reHepaTophl, CMOH-
THPOBAHHBIE NPHMepHo JeT 256—30 Hasan. ' o

OCHOBHBIMH THIIAMH BHIIPSIMHTEIelt HA 110,13¢MHOM 3/JEKTPOTPaHciopre
LWAXT SABJAIOTCA: , )

a) MeTaJUIHYCCKHE PTYTHble BHIpsiMuTesH Tunia PMHB-500 na 275 6 1
500 a 1 PMHB-1000 na 275 g, 1000 g BbpAMJAEHIOTO TOKA; ' '

6* 88



6) crekdsHible pryTHBe BhinpsaMmuteiu Thina BAP-33 co cTek/asaHHLIMA
kos6amu 3BH-100-700 u aBToTpanchopmaropamu Ha 275 8, 100 a BuinpsaM-
JEHHOTO TOKa;

B) mpeoGpasoBaTesblible MOTOP-TeHepartophl, HMeIollkie BHIIPAMIeHHOe
HanpspKeHue, peryanpyeMoe B npefesaax 230—320 6, ¥ MOILHOCTL B npeje-
aax or 25 go 105 ksr;

r) ce/eHOBbie BLIIPSIMHUTE/H, IUTAIOLHC OTAEJALHYI0O Y4acTKOBYI KOH-
TaKTHYIO CeTb ¢ HanpsxenueM 50 8 TaM, rae paGoTalOT ABYXTOHHLIE 3JEKTPO-
Bo3bl THna 2KP.

Pa3noo6pasne THNOB BLINPSAMHTEABLHLIX YCTPOKCTB 06yC.J0BAEHO nocTte-
TIEHHOCTBIO OCHALIEHHA IHAXT B lIPoliecce HX CTPOUTEALCTBA, PEKOHCTPYKIHHA
H 3KCNAyaTal|Hu.

Hau6osiee WIHPOKO NPHUMEHSIICICS MCTAAHUCCKHE PTYTHDLIE BLIMPIMHTE-
ait tunos PMHB-500 1 PMHB-1000. I'naBHbIM nX 11eJOCTAaTKOM SIBJAAETCS
CJIOXKHOCTL OGOPYAOBaHHS OCHAIlaeMblX MOA3EMHLIX NOACTAHLMEH, a TaKwKe
SHOYHTEAbHAS CJAOKHOCTL OOGC/AYXKHBAHHS B MPOLCCCe IKCIVIyaTalldH, yTo
06VC/I0BAHBAETCS TJ1aBHLIM 00pasoM HajduyHeM CHCTEMBLI NOAAEpIXKaHus Ba-
KyyMa H BOASIIONO OXJaXKACHHA PTYTHHKA. DTO 3aTpyjHsieT 060pyaoBaHue
VYACTKOBLIX BBLIMPSIMHTEALHLIX [OLCTAHIHN Ha YAAJA€HHLIX OTKATOYHDLIX BbLI-
paboTkax Y He JaeT BO3MOXKHOCTH COKPATHTL YHC/EHHOCTL MepcoHa.a, 3a-
HSITOTO HA O6CJYXKHBAHHH TATOBLIX NOJACTAHLH,

Buenpenue BuinpaMureseii tuna PM-300, asasioniuxcs Ge2HaCOCHBIMH
(oTiasiHHLIMH) C BO3AYLIHLIM OXJa)<[eHHeM, B 3HAYUTCJABLHON cTeneHu 06-
JAer'{aeT yCTPOHCTBO M IKCIIYaTallHIO BLIMPSAMHTEALHLIX NOACTAHLH.

JIAs waXxTHO# 3JCKTPOBO3HOIM OTKATKH, B 1EPBYIO OUepeb A5 MOACTAH-
Ui, HaxXosLIMXCS HA YAAJEHHLIX OTKAaTOYHLIX BLIPA6OTKaX, XKeaaTelbHOo
npHMeHeHHe KOMILIEKTHDIX NOJAYNPOBOJAHHKOBDLIX BLIIPSAMHTEILHBIX YCTPOHCTB
"a 275 g, 300—500 a BuInpsMJIEHHOro TOKA, B PYAHHYHOM HcnoaHeduu, Oco-
GeHHO XKesaTe/IbHO B 5TOM CJy4yae eCcTeCTBEHHOe BO3LYUIHOE OXJaXKIeHHe.

Hono6uuie yerTpoitcta, Ho Ha Gojbline TokH (nopsaka 600—1000 a)
KeJaaTeJbHbl H A/ UeHTPAJILHLIX BLINPAMHTEABHLIX 110/ACTaHIKE.

Boinpamutenu Aas 3apaakH aKKyMyJastopHbiX 6atapeii 3/4eKTpoB030B

B wmwaxtax, onacHblx no ragy uJH NblIH, 115 OTKATKH NPHMEHSIOTCS aK-
KyMy/IITOPHLIE 3/1eKTPOBO3DI, HMEIOLHe PYAHHYHOE HCMOJHEHHE NOBLILICHHOM
HajeKHOCTH. DKCNIYyaTHPYIOTCS 3JeKTPOBO3LL CO CLenHbiM BecoM 2 7 (2AP),
8 7 (8AP), 12 7 (12AP) u HauaTo nNpoeKTHPOBAHHE H H3TOTOBJIEHHE 3JeK-
TpoBo3a BecoM 4 7 (4AP). OcHAAIOTCS OHH HJH KHCJIOTHLIMH CBHHLOBBIMH
WIH 1HEJOYHLIMH Kesle30-HHKeNeBLIMH GaTapesMu, HMeEIOUWUMH pas/inyHoe
KOJHYEeCTBO 3JIEMEHTOB (B 3aBHCHMOCTH OT THUNA 3JEKTPOB0O3a) pasHyHoOM
€MKOCTH (B 3aBHCHMOCTH OT THNA aKKyMyJsaTopa).

Jas1 3apsaaku 5Tux 6atapeit npuMeHsIOTCs 3apsiAHble YCTPoHcTBa 06LIY-
HO B BHJE PTYTHLIX HJIH CeJEHOBLIX BuNpsiMuTeneil. OCHOBHBIMH THNAMH Bbi-
npsiMuTesefl ABAAOTCS:

a) CTeKNAfAHHLIH pPTYTHLIH BuimpsMuteab THna BAP-43, npenHasHaueu-
HBIi 17151 3apALKH KHCJAOTHLIX GaTapeil BOCLMHTOHHLIX 3J€KTPOBO3OB;

" 6) CTeK/JSAHHLIH PTYTHoLIEl BoinpsMuTedn thna BAP-61, npegnasnauen-
HBIf [J151 3apAJKY NMPHMEHsieMbIX Ha TeX JKe JeKTPOB03aX LIeJIOUHLIX GaTa-
peft emkoctbio 350 a-4;

B) MeTaJH4YecKHH PTYTHbIf BunpsaMHTesab THna 3¥Y-3 14 Hie/O4HLIX
Gartapeii eMkocTbio 350 g-4;

. T) ceaeHoBLft BuimpsiMuTeab THna BC3UI-50/40 nas 3apsaku KHeJaoT-
HBIX aKKYMYyJAATOpHbIX Gatapefi tuna 20 3I1-250 (3TT-250);
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L) ce/eHOBbIA  BunpaMutear Tuna BC3I1I-70/36 nmas  Garaped
36 T)KH-300, npuMeHsieMbIX Ha 3JeKTpoBo3ax 2AP;

e) ceseHoBblit Beinpamuteas BC3II-1, npennasHaueHHbT AAs 3apsaku
KHCJIOTHBIX GaTapeii 110BbieHHO eMKocTy THna 55(65) II1-370 (IMII-370),
NPUMEHACMBIX Ha BOCbMHTOHHBIX aKKyMYyJsiTOPHBIX 3. 1€KTPOBO3aX;

XK) CC/CHOBBIH BhIMpAMHTCAb THna BC3LU-luwt 145 weaounslx Garapei
80(96) T)KH-350, npuMeHsCMbIX l1a BOCbMHUTOHHBIX 3J€KTPOBO3aX.

BeauuuHBL 3apajanbIX TOKOB pas/uuHblx GaTapedl u MX HOMHHaJAbHOE
HanpsXeHHe ykasauw B Taba, l.

BATAPEM WAXTHbBIX 3JEKTPOBO3OB

Homunanb- R i flag saek- |
Tun Garapen noe nanps- Sapauuit | }TPOBOBOB 3apaLioe
Aenwe, 8 TOK, a I THna yeTpoficTBo
Kucaotume 6atapeu
20 3I1-250 (3TT-250) I 40 50 | 2AP BC3111-50/40
60 311-250 (3TT-250) 120 50 ' 8AP BAP-43
72 311-250 (3TT-250) 144 50 ! 8AP BAP-43
55 3I1-370 (31IM-370) 110 75 | 8AP . BC3LU-1
65 3I1-370 (ITIM-370) 130 73 | 8AP i BC3IlI-1
Llexounvie 6atapeu
32 TXKH-250 | 40 62,5 2AP BC311i-50/40
32 TXKH-350 40 90 2AP
’ 5 ¢ BAP-43
36 THKH-300 45 50 oeap [ pedirome
! BAP-61
80 TXH-350 130 H 90 8AP { B 83)7-3 0
L-21n
BAP-61
96 TXKH-350 120 90 8AP { ng’iii’:2
: =21
126 TXKH-500 160 125 12AP 3¥-3a
66 TXKH-300 82,5 75 4AP

Ias 3apsaaku GaTapell wWaxTiiblx 31CKTPOBO30B lleccoobpasio cospa-
HHE YHHBEPCAJIbHOIO 3aPSiAHOrO yCTpOHCTBAa. ITH yCTPOHCTBA ROJIKHBI BHI-
MyCKaTbCs B ABYX MOAM(HKAUUAX — A5 ILCAOUHBIX M /15 KUCAGTHHX 6a-
Tapei, B 3aBUCUMOCTH OT XapakTepa 3aps/iioro peXuMa, PeKOMEHAYEMOro
3aBOLaMH-H3FOTOBUTEASMH aKKyMYASTOPHEIX 3.1€MCHTOB. Takoe ycTpoHCcTBO
no/xHO oBccmeynBaTh BCJAHYMHY 3apsajaHoro toka or 90 Ao 90 a v HMeETh
PeryanpoBKY, COOTBCTCTBYIOILYIO HOMHIAJBHOMY 3HAUCHUIO BBINPAMJIECHHOTO
Hanpsxelus B npejetax 100—144 6. D1o no3BosuT 3apaxaTh 6aTtapeu ¢
pas3/HYHBIM YHCJI0M MOC/C/IOBATEIBHO COE/HHCHHBIX 3/JCMEHTOB. IJTO Xe
YCTPOHCTBO Le1ec006pasHO NPpUCMOCOOUTD A5 OAHOBPCMEHHOM 3apsiik ABYX
Gatapeil ABYXTOHHBIX 3;J€KTPOBO30B, HMEIOMIMX HOMHHAJbHOE HaMpsAKEHHE
nopsiaka 40—45 6; He HCKAOYAETCs BOSMOXHOCTbL MPUMEHEIIHS 1A 3apsal-
KH 3TuX 6atapeil ¥ OTACIbHBIX 3aPsAHbBIX YCTPOHCTB CMEClKaabHON KOHCTPYK-
LHH.

IOna Garapeit tuna 126 T)KH-500, uMeomux HoMullasIbHOE HampsixkKe-
Hue 160 s u 3apsaublit Tok 125 a, nesecoo6pasHo paspaboraTh crelHalbHOE
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sapagHoe yctpoiicTBo. CrneumanbHoe ycTpoficTBO notpeGyercs TakKXKe AJASA
Gatapeit Tuna 66 TOKH-300, npeanasHayeHHBIX A UETHIPEXTOHHBIX 3J€K-
TPOBO30OB H HMeEIOLIHX HOMHHaJbHOe HanpsxkeHHe 82,0 8 W 3apaaHBI TOK
75 a.

Bce maxrHble 3apaaHble YCTPOUCTBa NpeaHasHaueHbl /s padoTel B cne-
KHaJbHBIX KaMepaX, HMeIoIIHX 060co6J/eHHOe MNPOBETPHBAHHe, W AOJNKHH
HMeTb pyAHHYHOe HcnoJHenue. [IpuMeHeHHe Macja A0S OXJaXk/[IeHHS B BH-
APAMHUTEJAbHBEIX 3JEMeHTaX HeXeJaTedbHO (Mo coo6paxKeHHSM MNpPOTHBONO-
JKapHOH 6e30MmacHOCTH)-

Buinpamutenn ass 3apaga 6atapeil akKyMyJISITOPHBIX Jamn

B xauecTBe BHINIPAMHTENBHBLIX YCTPOHCTB AJIS 3aPAAKH WAXTHHIX JaMi
OGLIYHO NMPHMEHSIOTCST MOTOP-TeHepaTOpHl, PTYTHbie BHINPAMHTENH (CTEK/SH-
Hbie) M CeJeHOBble BHIMPAMHUTEIH,

Mortophi-reHepaTopbl HMEIOT Pa3JIHYHYIO MOIIHOCTB OT 6,5 10 24 k8T npu
peryaupyemom ot 115 g0 150, a uroraa ot 95 ao 125 8 HanpsKeHuH BHIIPSAM-
JIEHHOT'0 TOKa.

TIpHMeHSIOTCA CTeK/JASHHBIe PTYTHRIE BBINPSAMHTEIH CJAEAYIOUIHX THIOB:
BAP-14 —na 120 8; 30 g suinpsMJentoro toka; BAP-16 — Ha 24 u 80 6;
30 u 6 a sompsaMaensoro Toka; BAP-24 — na 120 8; 60 ¢ BhiIpsAMJEHHOTO
toka; BAP-43 — na 135 8; 50 ¢ BeInpsAMJ/IEHHOrO TOKAa.

Ucnoar3syiores cenenoBble Buinpsamutess BC3II-70/36 na 50—65 & u
70 g BrinpaMicHHoro Toka; BC31L-50/40 ua 42—55 & u 50 @ BeInpsMJIEHHOTO
Toka; BC3II-2u na 140 8 1 75 @ BHINPAMJEHHOTO TOKA.

B cBS3M ¢ HaMeuaeMbIM BHeApPEHHEM Ha WIAXTaX JaMMHOBHX ¢ caMo06-
clyxHBaHHeM HeOOXOAMMO C03JaTh HOBbie 3apsaHble yCTpoiicTBa, npejaHa-
s8HauaeMble JJif NapaJJesbHOTO 3apsaa HIeTOYHBIX aKKYMY.ISTOPOB., TO BBI-
ApsSIMHTe/bHOE YCTPOHCTBO ZOJIXKHO COOTBETCTBOBATh CJEAYIOHIMM TpeGoBa-
HHSIM: Hanps)KeHHe BHINPAM/EHHOrO TOKa — 5 8; HanpsAXKeHHE CO CTOPOHHI
nepeMeHHOTO Toka — 380 8; CO CTOPOHBE NOCTOSHHOTO TOKa NpeAyCMaTpHBa-
10TCA CTyNeHH NpeABapHTeNbHON peryJHpPOBKH YCTaBKH depe3 Kaxkabie 0,1 8
B npeaetax ot 4,8 no 5,3 8; BemnpsamenHslit Tok 500 ¢ u 1000 ¢ (aBa muc-
NOJIHEHHSA) .

Beanvnta BHINPAMJEHHOIO HaNpPSAKeHHs A0JKHA aBTOMATHYECKH NOA-
Jep:KHUBaThCcs NOCTOAHHON ¢ ToyHOCThIO 0,05 8, HE3aBHCHMO OT H3MeHEHHS
uarpysku B npenenax or 10 1o 100% or HOMHHAJAbHOU M H3MeHeHHS Hanps-
KeHHs nuTawmel ceth B npeaeiax +10 —15% ero HoMuHaJbHOrO 3Haye-
HHuA. 3aipTa OT Nneperpy3kH H KOPOTKHX 3aMblKaHH OOGLIYHOrO THIIA,

Hawmeuaercsa o6opyaoBath no aroif cucreMe ¢ 1960 no 1965 rr. aammno-
BHe Ha 500 maxrax.

BoinpaMurenu Jis creguaibHbIX YCTPOHCTB

YcTpoiicTBa cHHXpoHH3anuK. B yrojibHO# NMPOMLILIJIEHHOCTH Ha psje CTa-
HNHOHAPHBIX YCTAHOBOK NpHMEHsSeTCsi CHHXPOHH3aHHs [PHBOAHBIX aCHHXPOH-
HBIX 3JjeKTpoiBHratedeft. [TapaMeTphl BHINPAMHTEJIbHBEIX YCTPOHUCTB 3aBHCAT
OT NMapaMeTpOB CHHXPOHHU3HPYeMBIX ABHraTeef,

Tpe6oBanus K ycTpoficTBaM CHHXPOHH3ALHH, MPHMeEHAEMbIM B yTOJAbHOMN
NpPOMBILIVIEHHOCTH, Te e, YTO H Tpe6OBaHHA K aHa/IOTHYHBIM YCTPOHCTBaM,
pa6oTaloiuM Ha KOMIpeccopax, HacocaX, BeHTH/IATOPAX M T. .

BricokouacToTHble 2/1€eKTPOBO3bl. Pa3paboTaHbl M HCNBITAHH B IIAXTHHIX
YCJAOBHSX Tpo.iieltHble 6eCKOHTAKTHBIe BBICOKOYACTOTHbIE 3/IEKTPOBO3H, NPea-
HasHaueHHble A/ 3KCIUIYaTalMH B IIaXTaX, OMNAaCHHIX MO rasy HJH NbLIH.
DTH JOKOMOTHBH! OGOpPYAOBaHBI OOLIYHBIMH 3/JeKTPOABHTaTeJSMH NOCTOSH-
HOT'O TOKa, /I KOTOPBIX BRINPAM.seTCcH NMepeMeHHH TOK yactotoro 2000—
5000 nep/cex.
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B ONMBITHEIX 3/€KTPOBO3aX YCTAHOBJIEHB! CeJIeHOBble BHIPSMHTENH; O -
H#aKO KOHCTPYKUHS H 3KCN/JyaTallHOHHble KayecTBa MAlUHHB MOryT ObiTh
yJayyuleHs NyTeM NpPHMEHeHHS TepMaHHEeBBIX HJIH KPeMHHEBBIX BHIIPAMH-
TeJbHBIX 3/1EMEHTOB,

JJ151 3/1eKTPOBO30B, HAMEUEHHbIX K BBHINYCKY, HeO6XOAHMbI BbIIPAMHTETH
MouiHocTbio 15—20 k67 npu BNpaAMJeHHOM HanpsikeHun 120 8, Bo B3pbiBO-
6e3011aCHOM HCIOJHEHHH C ¢CTECTBEHHBIM BO3AYHIHLIM OX.axKIEHHEM.

BoiBoa b

TMoTpe6HocTH yrosbHOR NPOMBILIIEHHOCTH B KOMIIIEKTHHX 110.3yIPOBOI-
HHKOBBIX BHINIPAMHTEIbHBIX YCTAHOBKAX MOTYT GbiTh YAOBJACTBOPEHB THIIAMH,
yKa3aHHBIMH B TabJ, 2.

Tabauna 2
BbINPAMUTENBHLIE YCTPOHUCTBA [IJid YrOJIbHOM MNPOMbBIIUJIEHHOCTH

(TPOEKT)
Homunanb-
Buinpamaen- | Ucnoa- | Jonoauutedbiibie
Hasuauenue Hoe Hamps- s
Kenue, ¢ | "Dl TOK, a | nenue Tpebonainsa
boge |
MNuraune KoHTAKTHOH  CeTH 275 © 300-500 ! PH, PN
WIaXTHOH 9JAEKTPOBO3HOH OTKa-
TKH :
To xe 275 600—1000 | PH
[aa sapagku GaTapeil axkky- B aByx Mmoaudmn-
MYJATOPHBIX 91€KTPOBO30B THIIA Kalluax:
BAP (2X2AP) 2(40—45) 50—90 PH a) ANA KHCAOT-
HBIX;
6) Aaqa uenouy-
HBIX
Haa sapaaku Gatapeft awxy-| 40—50 50—90 PH (PIl) To xe
MYAATOPHbIX 31€KTPOBO30B ZAP ]
Jina 3apaaku Garape#r axy- !
MyJATOPHBIX 3J1€KTPOBO30B ) !
12AP 160 125 « PH Jns 1enouHHX
Llaa sapagku Gatapeit akky- ~ dKKYMyAATOPOB
MyAATOPHBIX 91eKTPOBO30B 4AP 82,5 75 PH To xe
lnst 3apaiKH aKKyMyAsATOPOR 5—6 500 HOpM. Cra6uansanus Ha-
MMAMBUAYaNbHEX JaMn (npu ca- npAxenus B npefe-
MooGCayKnsanuu) nax 0,05 s
To e 5—6 1000 HODM. To xce
Ans 060pyNoBANMA LIAXTHLIX "
BLICOKOUYACTOTHLIX 3JAEKTPOBO3OR 120 125167 PB OTaeabHBIMH BbI-
(IPSMHUT. MOCTaMH
i

Mpumeuwanue, PH —pyanuunoe HOpManbioe HCHOJHEHHE;
PIT— pyAnuysoe HCNONHeHHe NOBLIMICHHON HALCKHOCTH;
PB — pyaunnutoe B3pbinoGezonacHoe HCROJMHEHHE,



Unx 10. @. Beaokpoirur

Munncreperso nyTeil coobuieHns

KomniieKTHbIe BBINPSIMUTEJIbHBIE
ycTpoiicTBa agd Hywa MuHucrepcrsa
nyreil cooluenns

Tlaanom aackTpHdHKamn x)eaesinx gopor Coserckoro Coloza npenyc-
MaTpUBACTCST MCPEBOA A 3JCKTPHUCCKYIO TATY 40 Thic. KM K CJIC3HOLOPOK-
HBEIX JIMHH#, DTOT nepesoj JOJXKEH OCYLICCTBJATHCS B TeucHHe 15 JeT. Dack-
TpupUKaNHNA Ha NOCTOsIHIOM TOKe HanpskenneM 3300 8 xee31040pOKHBIX
JAHHHH TaKO# GOJbLIOH MPOTSKECHIOCTH — JOPOrOCTOsIICe H AJHTCABLIOE N0
BPEMEHH MeponpHATHe. DJeKTpHPHKaNHA Ha 0410()a3110M TOKe NPOMbILIJICH-
HO# YaCTOTH HampsKenueM 25 k8 o6oHaeTCs 3lHaunTe blio ACLICBJAC, H ¢e
MOXKHO OCYLICCTBHTb B 60Jiee KOPOTKHE CPOKH. HHCJO TArOBHIX NMOACTAHUHH
1P 3TOM COKPATHTCH BASOC; MPHMCPHO BTPOC YMCHBUIHTCS KOJHYCCTBO Me-
IH, uAyiie# Ha KOHTAKTHYIO CCTh.

OnHako mepeBox XK e/J1e3HOZOPOXKHBIX JIMHME Ha ONHO(A3HHIH TOK 3a-
TPYAUSICTCS OTCYTCTBHCM HAaJeXHOrO MOLIHOIO 3JCKTPONpHBOAA. DKCHJAya-
TaUUs 3JACKTPOBO30OB, BHIOJHCHHEIX HAa HTHHTPOHHBIX BBINIPSIMHTCINX, TaKXKe
cBsi3aHa ¢ GOJbLIMMM TPYAHOCTAMM, M3-3a JKUAKOCTHOH CHCTEMbl OXJaxKiae-
HHSI BEHTHJICH M CJAOXKHOH BCHOMOraTeabHOl annapaTtypul. OcoGeHHO TaXKe-
JI0 3KCILTYaTHPOBATh 3JIeKTPOBO3H B 3UMHHX YCJOBHSX.

TIpuMeHeHNE MOILUHBEIX NOJYHNPOBOJHHKOBHIX BHINPSIMHTE Il BMECTO HOH-
HBIX npeoGpa3oBaTteiiell 3HAUNTCNLHO YBEJMUHT HALCKHOCTb paGoThl JOKO-
MOTHBA M TNOBBICHT €ro K. N, A. JlJIS 37eKTPOBO30B K MOTOPHBIX BArOHOB MO-
I'yT TPHMCHSTBCST TOJIbKO KPCMHHEBLIC BBIIPAMHTENH, TaK KaK repMalineBble
061a0al0T XyAIIHMH TeMIepPaTyPHbIMH XapaKTepHCTHKAMH H AONYCTHMbBIMH
ILIOTHOCTAMH TOKa.

B psge 3apyGexHBIX cTpaH BCAYTCS paboTel O NPHMCHCHHIO NOJYNpo-
BOJHHMKOBBIX BBHINPSIMHTeCH AJIsT HYXKA 3JeKTpOTAru. B uacTHocTH, Hax rep-
MaHHMEBLIMH YCTAHOBKAaMH JJii MOTODHBIX BaroHOB PaGoOTaIOT aHIVIMHCKHE
¢upMH, a HeMeukas pupMa «Cumenc-llykkepT» — Hax KPCMHHCBBIMH yCTa-
HOBKaMu 1/s 3JekTpoBo3oB, PupMa «Cumenc-lllykkepTt» narotoBuja BeH-
TuJb Ha ToKH 100 u 200 @ u 600 8 06paTHOrO HANpPSIXKEHHA.

OTeyecTBEHHBIE 3JIEKTPOBO30CTPOHTENbHEIC 3aBOJBl TaKXe MOTYT OCBO-
HTb [/ AOPOT NEepEeMCHHOTO TOKa JIOKOMOTHBBI ¢ NOJIYNIPOBOJHHKOBEIMH BHI-
npAMHTeNaMH, [/ 3TOro HyXXHB KPEMHHCBHE 3JeMEeHTH, XOTs bl AJs yCT-
poficTBa MakKeTOB W NMPOH3BOACTBA CTCHAOBBHIX HCNBITAHHUI.
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Mcuinas ¥ B TO XK€ BpeMs MPocTas 1o YCTPOHCTBY H BHICOKO3KOHOMHY-
Hasi 110JyNPOBOIHHKOBAs yCTaHOBKAa Hai/eT IIWPOKOE NPHMEHeHHe H N5
TATH HA NMOCTOSAHHOM TOKe. B 3TOM caydae no.HOCTbIO BHIOH3MEHHTCSI Bbi-
NpsMHTe/NbHAs TAroBas NMOACTAHUHA, OTNAAET HEOOXOAHMOCTbL B psje BCO-
MOraTeJIbHOr0 060pYA0BAHHS, YJAY4UIATCS BO3MOMKHOCTH aBTOMAaTH3aUHH H
TeseynpaBJieHHs.

BoJablioe npuMeHetHe B yCTPOHCTBaX 3JIEKTPOTATH HAHAYT u repMmaHHe-
Bble BEIOPAMHTENNR: A4 0043apaia aKKyMyJaATOpHHIX GaTapefl, NHTaHusA Le-
ne#f ynpasJieHHs H KaK MHOroaMnepHble arperartsl — .5 NMPOBEPKH TOKOB
OTKJIIO4YeHHS GEICTPOAEHCTBYIOLIHX BhIKJIOYaTeNei.

Jas nyxa MuuncrepcTa nyTe#t cooGuieHHs HeoOXOAHMEI B nepBYIO Ode-
redb noJynpoBOAHHKOBbIE BbINpfIMHTE/bHble YCTaHOBKH, YKa3aHHbie B Tal-
JIHILE,

Jns cTeHAOBLIX HCOBITAHHA H CO3JaHHA MakeToB TpeGyeTcs Heo6X0dH-
Moe KOJIN4eCTBO 3.1eMeHTOB, Ha NePBLIX Nopax nycTh Jaxe ¢ 60Jee HH3KHMH
flapaMeTpaMH. B BO3MOXHO KOPOTKHIt CPOK HEOOXOAHMO YAOBJETBOPUTD Nep-
Boouepegnbie norpeGuoctu LIHUU MIIC, H3B3a u P33a.

Caenyer Gosee MHOrOCTOpPOHHE MPOBOAHTb PaGOTHl MO KOHCTPYHPOBa-
HHIO HOBBIX THNOB MOLIHBIX KPEMHHEBLIX THOAOB C BHICOKHM (nopsiaka 600 8)
o6patHbIM HanpsaxenneM, HyxXHo Takxke paspaGaTbiBaTh CH/IOBbIE TPHO/bI,
AalollHe BO3MOXHOCTbL PEry/JHPOBaHHSA HAaNPAKEHHA,



Uux. B. A. Haiiduc
3HUMC

Cunosble BbIIPAMHUTEJH U KOMIJICKTHDLIC
BbINIPAMUTECJbHDbIC YCTAaHOBKH
AJAs CTAHKOCTPOCHHUSA

‘OnHa u3 OCHOBHBIX 3ajay aBTOMaTH3alHH NPOH3BOACTBEHHBIX Npoliec-
«COB B CTAHKOCTPOEHHH — 3TO CO3JaHHE GHICTPOAeHCTBYIOLIUX GeccTynmeHua-
THIX 3J1eKTPONPUBOAOB MeTaJNOPeXYUIHUX CTAHKOB, 06/ajalolix AOCTATOY-
HOH HaAEXHOCTHIO, MAJbLIMU rabapuTaMi K XOPOLIMMH 3HEPTeTHYECKHMH NOo-
‘Kas3aTe/IsMH.,

YnoBarerBopcuuce TpeGoBaHuil yaoGHoro GeccTymewyatoro pery.uposa-
HUsi CKOPOCTH [ABHraTe/s NOCTOSIHHOTO TOKa TpebyeT WHAHWBHAYyaJbHBIX pe-
TyJIHpyeMbiX NpeoBpasoBaTeliell U3 epeMeHHOr0 TOKa B MOCTOsiHHbIA, Pery-
JlipyeMble 3JCKTPONPHBOLBI C 3/€KTPOMAIIKHHBIMH YCHAHTENASIMH NPHMEHs-
1oTcst 60O B KauecTBe reHepaTopoB (B MpPHBOJAAX NOJAaY MOLIHOCTH A0 15—
20 xat), 160 B KayecTBe BO3GYANTCIcH (B I/1aBHBIX NPHBOAX CTAHKOB MOLI-
HocToIo 10 200 x67), OAHaKo yAedbHBIH BCC pery.IHpyeMBIX 3JCKTPONpPHBO-
JIOB B CTaHKaX clile O4eHb MaJl u He npesbiiiaeT 3%.

Brinonnsia peutenusi Iaptuu u ITpaButeascTBa no pasBuTHIO aBTOMAaTtH-
3alMK NPONU3BOACTBEHHBIX NPOLCCCOB, CTAaHKO3aBOAbl M KOHCTPYKTOPCKHE
610p0 MOAEPHH3HPOBA/IN MPHBOALI MHOTHX CTAHKOB H BBEJH B HHUX peryn-
[PyeMble 3JeKTPONPHBOALI (B MEPBYIO OYePelb B PaCTOUYHHIX ULIH(OBAIbHBIX
H (pesepHBbIX CTaHKaXx).

Boabloe 3HayeHne A5 pacuinpeHus NPOU3BOACTBA PerylHpyeMbIX 3/eK-
TPONPUBOAOR TOCTOSIHHOTO TOKAa B CTaHKAaX CHITPAJIC NPUMCHeHHe CHCTEMBI
PeryUPOBaHysl TIPH NOMOILH MarHUTHBIX YCHJAHTe/1ell ¢ CHAOBBIMH MOJAYNpPO-
BOAHHKOBBIMH BHINPSMUTEAMH.

CraHkocTpoetneM pa3paGoTaHbl K OCBOeHb! B IPOU3BOACTBE 3/eKTPONPH-
‘BOABI OCTOSHHOrO TOKA ¢ MarHHTHBIMH YCHJHTeIsiMH MmoluHocThio 0,1; 0,25;
0,5; 1 u 2 x8r; nuanason perysaupoBatus go 1:10. TTorpe6HocTb B TaKuX
9JIEKTPONPHBOLAX BCIKKA: TOJABKO AT UIAH(OBAJbHBIX CTAHKOB HX TpeGyeT-
csa po 5000 B roa.

OCHOBHO# HENOCTATOK 3THX NPHBOLOB, OCOGCHHO AJsi MOIWHOCTH Bbille
1 k8T, B TOM, YTO B HHX B KaueCTBe BLIIPAMHTe/ell NpHMeHsioTcss B 604b-
AIIOM KOMHYeCTBe CesleHOBhle ai6bt. st vMcHblIeHHs raapuTOB yCTPOHCT-
B8a H AJs COKPallleHHsl MafeHUs HANpPSkKeHHs B NMPOBOASLIEM HaNpaB/eHHU
JKENATENbHO CCJIeHOBbe REHIMPAMHTCIN 3aMeHHTh FepMaHHeBBIMU H KpeMHHe-
BHIMHU-
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115 NPHBOIOB TSKC/ABIX CTAHKOB MOLEHOCTBIO 3—I13 k67T paspabarsi-
BACTCS] CHCTEMA C MO,1YNPOBOJAHUKOBO-M aTHUTHBIMH Y CHJIHTC/ISIMH, OGECHCYH-
BAIOLNMH JHAaNa3oH PeryanpoBanus ckopoctu Ao | : 100 u Goace. B aTux
CHCTCMAX 3aMCHA CE/ICHOBBIX BHIMPSMHUTC/ICH MCPMAHUCBBHIMH H KCPMHUHCBHI-
Mu cuie 6oJice HeoGxoanuma, ITogo6HBEIX NpuBOZOB Tpebyeres go 1500-- 2000
B roj.

B peryaupyeMbix 3,1CKTPONPHBOAAX INVIABHOTO ABHXKCHHSI Haya/u MNpH-
MEHSITBCS 10y POBOJHHKOBbIE BBIMPSIMHTC/H BMCCTO BO3OYAHTE 1CH NOCTOAH-
1IOTO TOKa, MOLEHOCTBIO A0 2—3 K87,

JL5151 ri1aBHBEIX MPHBOAOB CTAHKOB ACPCICKTHBHO MPHMCIHICHHWE ABHraTe-
Jcfl MOCTOSIHHOTO TOKA ¢ IIHPOKHUM JHAMA30HOM LIYHTOBOTO Pery,1MpoOBaHHUs
(10 1:8) ¢ nUTaHWCM ABHTATCISE OT HCPCTYJIHPYCMOTO MOJYNPOBOAHHKOBOTO!
BHIIPAMHATCIS.

TMoxoGHeIll NPUBOL UCICCO06PA3HO HCMOJB30BATL A1 CPCAHUX CCpHil-
HBIX CTAHKOB € IBHraTCIIMH MOIEHOCTBIO 7—15 k67, Psix aMepUKaHCKHX K
3anafHO-TCPMAHCKUX (DHPM H3TOTOBJSCT TAKOH MPHBOA C KPCMIIHEBHIMH BHI-
ApAMHTCSIME, [19 IIMPOKOro NPOU3BOJACTBA 3TOr0 MPHBOAA HCOGXOAHMEL
KAYCCTBCHHBIC JHOARL.

CuJI0BBIC BBIMPSIMUTCAN HAXOASIT MPUMCHCHHC M B 3.CKTPHUCCKOM HPH-
BOJC CTAHKOB J:sl AHHAMHUYCCKOTO TOPMOMKCIIHS aCHHXPOHHBIX KBUratesel.

C pasBUTHCM MPOM3BOACTBA CCJCHOBHIX BHINPSMHTC/ACH JHHaMHYCCKOC
TCPMOMKCHUC €Ta10 BHITCCHSITh TOPMOMKCHHC [IPOTHBOBKJIIOUCHHCM B CTaH-
KaX. 3aMella CCICHOBBIX BBIMPSIMUTCICH Ha MaJoraGapHTHHC TCPMaHHCBbIE
H KPCMIWCBHIE MO3BOIHT MOYTI MOJHOCTBIO BHITECHHTh TOPMOMKCHHE NpPOTH-
BOBK.II0UCHUCM. TpebycMele MomtHocTH JoxoAst o 10-—15 k87, npu Hanps-
AeHEH ot 24 10 110 6. OaHako BRUIPSIMHTCIH JOJAXKHbL BHIACPKHBATb BHICO-
KiC o0paThibic HaDPSisKCHHA — 0 HCCKOJBKHX «€OT BO.IbT, BO3HHKAWOUIHC B.
JIBUTCATCIC NPH OTKJIOYCHHH,

Hlupokoii 0641acThl0 NMPHMCHCIIMST KHOLOB B CTAHKOCTPOCHUH SIBASICTCH
MHTAHUC 3JCKTPOMArHUTHHIX My(T. 3ACCh HEOGXOAHMBI BHIMPSIMHTCIAM HE
TOK A0 O @ ¥ HanpsikeHuc ot 24 go 110 6. Takux yerpoiicts e B Gankag-
IIHC TOXH MOTPCOYCTCS HECKOBKO JCCATKOB THICSY.

TakuM 06pasoM, CTAHKOCTPOCHHC SIBJISICTCSI MAacCOBLHIM NOTpeGHTC/AeM
CHJIOBBIX MOJYNPOBOAHHKOBBIX MPHOOPOB M B HCLaJeKCM OyvayuieM HX MpH-
MEHCHHUC 3HAYHUTCIBHO PaCLUNPHTCS.

51 3,1CKTPONPHUBOAOB HYKHBl HC KOMILICKTHhIC BBINPSIMHTEIBHHIC YCT-
poficTBa, a KOMILICKTHAIC 3JCKTPONPHUBOAEI C MOJYNPOBOJHHKOBEHIMH BHIMPS-
MHTC/SIMH H MATHHTHBIMH YCHJHTCAAMH Mouinoctbio oT 0,1 o 15 xar. Lle-
JAcco06pasHo, YTOOB 3aBOJ «DJEKTPOBLIMPSMHTENbS NMOCTABA] [Js ITHX
NPUBQAOB CTOOH MO TpeOyeMbIM cXcMaM H TpeOyerbiXx HanpsixcHuld v To-
KOB,

Hy®usl ¢T0a6b Mo 0ZHOYa3HOH H TpeX(pasHOH MOCTOBBIM CXCMaM HZ
BeINpsIMJCHHOe HampsbkeHue 110 u 220 6 w tokm 1; 2; 5; 10; 15; 25: 50 u
100 @ ¢ BO3ZYMIHBIM OXJAXKACHHCM, MPHYCM HCKYCCTBCHHOC OXJaXKICHHE OT
BEHTHJI% FOPa MOXKHO HONYycKaTh TOJAEKO Aast 50 u 100 a. DTu BhinpsiMuTenu
JOJKIBI BEUICPKHUBATE KOPOTKHC 3AMBIKAWAT NPH OTKJIOUCHHH aBTOMaTaMiu
tuna AIl 25, iAByKpaTHYyW IICPCTPY3KY B TeucHHe 1—2 mun M ZomyckaTe He-
NOCPCACTBCHHOE NpucocAHHeHHe (6c3 TpaHcopMaTopa) K CEeTH MepeMCHHO-
ro toka HanpskceHueMm 380 8. CTOMMOCTB 3THX CTONIGOB He HOJKHa AaXKe
B GamkafiiKe TOAH NpPeBHINATL CTONMOCTb CEJICHOBBLIX CTOA60B 6Gojcc 4eM
B 2—3 pasa.

KpoMme s1oro, uesecoo6pasHo BHINYCKATb KOMILIEKTHHe BBIIPSAMUTCIb-
HBIC yCcTpoficTBa /ISl MUTAHHSI 3JCKTPOMATHUTHBIX MY()T ¥ A5 JHHaMHue-
CKOTO TOPMOJXKEHHs JBHTMaTeJCH co CJACAYIOLIMMH napaMeTpaMu. Hampsxe-
nue 24; 48; 72; 110 g; Tok 1; 2; 5; 10; 15; 25; 50 u 100 a no ogHodasubiM (Ao
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2—5 a) u TpexdasubiM cxemMam. KomniekTHble ycTpoficTBa AOJIKHBEI GHITH
BBINOJIHEHH! B BHJE TPaHCHOPMATOPOB H BHIIPAMHTENEH, YCTAHOBJECHHBIX HA
OTKPHITOH nanesn, TpeGyerca 3alluTa OT KOPOTKHX 3aMBIKaHHH H CTOMKOCTb
K JABYX-TPEXKpPaTHhIM TepeHanpsKeHHsIM,

HyxHbl OTAenbHEE JuoAH Ha TOK 0,5—5 a u Hanpsxeunue fo 400 6.

TMoka, K coxaJeHHIo, Mbl HE MOXKEM TOBOPHTb O 3aMe€He CEeJAEHOBbIX Bhi-
npsMUTe/]EH TepMaHHEBLIMH H KpeMHHeBHIMH. [1pH cpaBHEHUH CTOMMOCTH ce-
JIEHOBBLIX BBHIMIPSIMHTEEHl ¢ KpeMHHEBBIMH, NIpOBeJleHHol (upmoil «BecTunra-
y3», CceJeHOBbIE BBIMPSIMHTE/IH OKa3biBalOTCs AJs1 MollHocTelt 5—25 k8T B
2 pasa Gosee AellleBbIMH M JHLIb NPH MowHOCTH 50—75 KB8T coOTHOLUEHHE
cTouMocTeit Joxoaut go 1,5. CriocoGHOCTb NMepellOCHTh BBICOKHE HaMPsixKeHHs
U B JaJjbHeHlleM BOCCTAHABAHBATb CBOH CBOHCTBA W MeHbLIAsi CTOMMOCTb
MOeT OCTaBHTb AJs CE/JEHOBHIX BHIIPSIMHTe el [10CTaTOYHO LUHPOKYyI 0G-
JAacTb npuMeHenns. O6paTHoe HanpsixKelHe CeJIeHOBLIX Iai6 TakKxe MOXeT
6nTh NogHNATO A0 48—60 8. OAHAaKo CTaHK03aBO/bl, KCTOPLIM OTKasaHa fo-
CTaBKa CeJICHOBBIX BBIPsiMHTE e, BbIHYXK/CHBI NPHMCHSTh Bpalllalomuecs
npeo6pa3oBaTe/ibHble arperarhl.

Uro6bl WwHpe pasBepHYTb PaGOThl MO CO3[AAHHIO BHICOKOKAaYeCTBEHHLIX
NONYNPOBOAHHKOBBIX NPHOOPOB, 11€06X0AHMO GbICTPEe LOCTPOMTL 3aBOA H
OCHACTHTb eTo O60pYNOBaHHEM Ha BBICOKOM TEXHHUECKOM YPOBHE, PELIHThb
BONPOCHI NOJYYEHHS] HEOGXOAUMBIX MaTEPHA/IOB H Pa3BEpPHYThb IIMPOKHE Ha-

yuHbI€ HCCJENOBAHHA.



Unx. H. A. Mamyc

Tpe6GoBaHusl K BbINPSIMUTEJIbHLIM
yCTpoiicTBaM B CYyAOBBIX yCTaHOBKaX

3HauuTedbHas 4YacTb 3SHEPTHH, reHepUpyeMOH CYAOBbIMH reneparo-
pamH nepeMeHHOro ToKa, L0/1KHa NpeoGpa3oBbIBaThCAA B SHEPTHIO NOCTOSHHO-
ro TOKa, TaK Kak 3Ta 3Heprusi npeiHasHauena [Js NHTaHHA NOTpeGHTeJNEH,
KoTophle MHG0 BooGIe He MOTYT paGoraTh Ha nepeMeHHOM TOKe, Ju6O, B
cayvae NpuMeHeHUs MOCTOSTHHOTO TOKA, HMEIOT Jyulline paGoune XapakTepH-
CTHKY. [10 HeldaBHero BpeMeHH AJF 3TOH LeJH CAYXKHJIH TOJAbKO 3JIE€KTPO-
MaulMHHble peo6pa3oBaTesH.

Oanako MalluHHble NpeoGpa3oBaTeqad HMEKIT 3HAUHTeNbHbie TaGapuThi
# Bec, Tpe6yIOT TPYLOEMKOTO YXOAa, HMEIOT CPaBHHUTEAbHO HEBLICOKHH K. 1. A.
11 peo6pasoBaHus, YTO BhI3bIBAET, C OAHOH CTOPOHBI, MOBbIlIeHHOe noTpebJe-
HHe 3/1eKTPO3HEPTHH H, ¢ APYTOl -— HexkesaTebHOe MNOBbillieHHe TefJJOBbiJe-
JIeHH B CYAOBbIX noMelueHHsX. Kpome Toro, 3.cKTpomalliHHble Tnpe-
ofpasoBareii B psille CAyuaeB BhI3HIBAIOT GOJIbLIOH 1IYM, H CHHXEHHE ero:
CBS13@HO OGBLIYHO CO 3HAUHTEAbHBIMH TPYAHOCTAMH.

B TeuenHe HeCKObKHX JeT B KauecTBe npeobGpasoBarteicii 1epeMeHHO-
NOCTOSIHHOTO TOKa Ha CYAAaX TNPHMEHANH Ce/l€HOBble BHIIPSAMHTENbHbIE
YCTPOHCTBA, KOTOPbIE OKA3a/HCh BIOJHE NPHEMJEMbIMH, XOTs C TUYKH 3pe-
HHS COBPEMEHHOTO YPOBHS BbINPAMHTEIbHON TEXHUKH 3TH BbINPSMHTEAbHBIS
ycTpOHCTBa AajleKH OT COBepLIEHCTBA.

PassuTtue cyjocTpoenuss HacTOHYMBO  TpeGVCT  CO31alHs CEPUH
MaJora6apuTHbIX MOJYNPOBOAHUKOBBIX BHIIPSAMUTEIbHbIX YCTPOHCTB [J%
YCTaHOBKH Ha CyAax. JTa CepHsi AO/KHA BKJAKYATh HCCKOJLKO pPSiI0B Bbl-
NPAMUTENbHBIX YCTPOHCTB, OTAMYAIOMIUXCA PAGOUUMH H B NEPBYIO OUEPCTir
BHELIIUMH XapaKTePUCTHKAMH. DTH XapaKTePUCTHKH CJICAYIONIHe,

1. Pan BoinpsMHTeAbHBIX YCTPOHCTB Ha TOKU OT 2 Ao 2000 a u ctabu.iu-
3MpOBaHHOe B Npejejax ACHCTBYIOIIHX HODM BbINPAMJIEHIIOE HanpsixKeHue
cTaHaapTibix BeduunH. KosbbhuluueHT uapacratus MOMMHOCTH, TOUHee, Bbi-
NPsAMJIEHHOTO TOKa, MOXKeT Ko.debarthcsi B npepenax 1,3+2 (10 2,5 Ha HUXK-
Hell rpaHHle psiaa).

2. Psia BBINPSMHTEIbIBIX YCTPOHCTB ¢ aBTOMATHUECKOH MMM AMCTAHLHOH-
HOH pery/upoBKOMN BHINPSIMJAEHHOTO HaNpsiKeHHs U ClieHHaJbHbLIMH BHELUIHH-
MU XapakTepPUCTHKaMH Ha TOKH OT 23 @ 10 HeCKOJMIbKHUX COT amnep; Ko3hhr-
LUHEeHT HapacTaHHsi TOKa B npeaenax 1,3-+2. PerysnupoBaHue HanpsikeHusr
X0JIOCTOTO XOa — NJIaBHOe WJAM CTyNeHuYatoe B npedenax 20+ 100%. Jdas
HHXKHEro yuacTka psaaa Tpebyercs njaBuas PCTYJAHPOBKA H TouHad cTabuin-
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3allHs BBINPAMJEHHOrO ToKa B npedenax 0—100%. doaxuo 6uiTh obecneye-
HO aBTOMAaTHYECKOE H/IH AHCTAHUHOHHOE NepeK/loyeHHe NOSIPHOCTH BHINIPAM -
JICHHOT'O HaNpAXEeHHs NPH HYJEBOM HJIH MHHHMAJLHOM BHINPAMJIEHHOM Ha-
npsKeHHH. PerysiHpoBaHHe BBINPAMJICHHOTO HAanNpPsXeHHS H TOKa AONKHO
OCYLIECTBJIATLCA OECKOHTAaKTHBIMH CPeACTBaMH.

3. PAx 3apafHBIX BHIPAMHTEJIbHBIX YCTPOHCTB Ha TokH oT 10 xo 100 @
H BBIIIE MDY PA3JIHYHBIX HANPANKEHHAX, COOTBETCTBYIOUINX 3aPsAAKe NCPEHOC-
HBIX H CTAaLHOHAPHEIX aKKYMyJAATODHBIX Gatapelf. 3apsaaHble YyCTPOHCTBA
JAOJIKHBI HMeTb Pery;JHpPOBKY BLINPSIMJIEHHOrO HaNPsKEHHA W TOKa, BHew-
HHe XapaKTePHCTHKH AOJXKHEI 06ecneynBaTh CTAGHIM3ALHIO BBIUIPSIMJIEHHO-
ro HaNpsXXeHHs WJIH BBIIPAMJIEHHOTO TOKA HJIH H3MeHeline BeJHUYHHBI 3apal-
HOTO TOKAa IO 33JaHHOMY 3aKOHY B (PYHKUMH 3apAAHOr0 HampsKelus.

CynoBble BHIIPAMUTEIbHbIE YCTPOHCTBA MOJIYYaloT NHTAaHHE OT TpeX-
($asHbIX ceTell CTalAapPTHOrO HANMPSKEHHUS HOPMAJbHOH WJM MOBbILIEHHOMH
4acTOTH. BrllipaMHTeNbHBIE YCTPORCTBA AOJKHbL HMeTh HANEKHYIO 3aUIHTY
OT KOPOTKHX 3aMBIKaHHU} GbICTpOAEHCTBYIOUIIIMUY aBTOMaTaMH.

KpoMe BhINpAMHTENBbHEIX YCTPOHCTB, HEOGXOAMMO cO3AaTh pAA NOAY-
NPOBOJHHKOBEIX aBTOMATHYECKHX MePEKI0YaloLluX YCTPOACTB MOCTOSSHHOTO
TOKa Ha TOKH OT 25 a0 150 a u oTAe/abHEle nepekaioyaioline YCTPOHCTBA Ha
6obiline TOKH.

Has of6ecneuyenns pasBUTHA  CyAOCTPOEHHA  HEOOXOAHMO 3HAYM-
Te.1bHOE KOJHYCCTBO BBINPSIMHTC/AbHBIX 3JCMEHTOB Pa3dHUHOH BeJHUYMHBI, a
Takxe 6JI0KOB, HCMO/Ab3yeMbIX B FCHEPATOPHBIX YCTAHOBKAX U B 3JEKTPONPHU-
Boie.

[ToaynpoBOAHKKOBbIE BbLINPAMUTC.IbHbLIE  YCTPOHCTBA A8  CYAOBBIX
HOMellleHIIH AOTKHH HaAeXKHO paboTaTh B YCJIOBHAX MOBLILIEHHON TeMnepa-
1ypbl Bo3uyxa ( :40° B OTiACABHBIX ciyyasax a0 --60°C), BrICOKO#H OTHOCH-
TCABHOM BJaXXHOCTH BosayXa (95%), npu ;1L11TeibHOM Kpelie, Kauke, Bubpa-
IUH, YAAaPHBIX COTPACEHHSIX, KPATKOBPeMEHHbIX Neperpyskax mo toky. Kpo-
Me TOro, K 3THM BBHIIPAMUTEIbHLIM yCTpOlicTBAM NPEADLABIAIOTCA XKECTKHE
TpeGOBaHHs B OTHOLIEHHH raGapuToB H Beca.

Ucxoas u3 >THX Tpe6GOBaHIMN, 1l B NEPBYIO oyepeldb U3 TeMIepaTypHHIX
YCJI0BHH, ACHO, YTO BHIIPAMHTEblbe YCTPOHCTBA C repMaHHEBBIMI AHOAA-
MH MOTYT HafiTH JAHWIb OrpamilyeHHoe npUMelcHHe AJs paGoTH Ha Ccyaax.
Haubo.iee nepcneKTHBHBL AJds 3TOH 1€/ BLIGPAMUTEIbHLIE YCTPOHCTBA C
KDPEeMHHEBLIMU 3.1€MEHTaMH, pa3paboTKy KOTOPbIX 11€06GXOAHMO BCeMCPHO
¢dopcupoBars.

OcoBeHHO NePCHeKTHBHLL 1if  CYAOBbLIX \CTalOBOK KpeMilieBble YIF-
paBAseMbIC BBIIPIMHUTCTH H CHJAOBble TPHOABI, PH NOMOLIH KOTOPBEIX MOFYT
GbITh YCMeLIHO pa3spellelibl 3a3a4H CTATHYECKOIO NPcO6GPa3oBaHus YacTOTH,
3 PeKTHBHOTO PeryJHPOBAHHA CKOPOCTH B 3J€KTPONPHBOJIE Ie€PEMEHHOro
TOK4, PEKYNCPaTHBHOTO TOPMOKEHHs B 3JeKTpolpuBoje u psaa apyrax. Mc-
10Jb30BalHe CHJAOBbIX YIPABJSeMBIX BbIIPAMUTCIEH M TPHOAOB MO3BOJIHT
TaK¥Ke YMEHBUIMTb raBapuThl H BeC KOMILIEKTHbIX YCTPOHACTB 6Jaroaaps o1-
Kasy oT apocceneil HacbiuleHus. [TosTomy paspaGoTKa CHIOBbIX ynpaBisie-
MBIX MOJIYTIPOBOAHHKOBHIX 3;1€MeHTOB HeOOXOAHMA.

Ipeanaraemass BOW uikana BenTuiefl ¢ Halled TOYKH 3PEHHs BNOJHE
npueMJeMa; Hajuune sjaeMenTa Ha 200 a npu BO3AYUIHOM OXJ/iaXKAEeHHI BECh-
Ma XKejaTeabHo. OKoHYaTeabHOe YCTAHOBJCHHE WIKAJAbl BHIPAMHUTEIbHHIX
5/€MEHTOB H BHIIPAMHTEJIbHHX YCTPOHCTB JOJIKHO OHTbL B KODOTKHH CPOK
npoBeaeHo BOU u 3aBofioM «DJIEKTPOBHIIPAMUTEIbY,



HUnx., E. H. Me3ernues

TpeGoBaHUsl K KOMIJIEKTHBIM
NoJynpoBOJIHUKOBHIM
3apAAHO-BbIIPAMUTEJbHBIM YCTaHOBKaM

ITepexoxy Ha nurTanue moTpeGuresnell MOCTOSIHHOTO TOKa OT YCTaHOBOK
‘epeMEHHOTO TOKa, T. €. K OJHOMY BHAY TOKa, BecbMa xeJjareseH. Ho cylie-
CTBYIOIINE KOMILJIEKTHHE CEJEHOBhIE" BHITPAMHUTENbHBIE YCTPOHCTBA HEx0CTa-
TOYHO HaAeXHK NpH paGoTe, POMO3AKH H, KaK NMPAaBHJIO, MAaJOMOLIHEL

Ha ceroaunsiinufi Jenbs 0CTPO BCTAA BOMPOC O MPOH3BOJACTBE HOBHIX CH-
JIOBBIX BhIMpsiMHuTeqefl. B GanKaiiiiee Bpems DO/KHB ObITh CO3JaHBI KOM-
MaKTHHE, SKOHOMHYHBIE, HaJeXKIibl¢e B 3KCMJAYaTallid KOMIVIEKTHBIE BHIIPS-
MHTeAbHble yCTpoficTBa. C BBOJAOM B 3KCIJIYaTaHHIO TAKUX YCTPOHCTB MOsI-
BUTCH BO3MOXKHOCThL NMUTaHUs noTpefuTeseil NOCTOAHHOTO TOKA OT MPOMBIII-
JIHHBIX ceTefl, YTO MO3BOJIUT SKOHOMHTh MOTOPECYPChl NMEPBHUHBIX [OBHUTATC-
Jlefi arperaTtoB, COKPaTHTh OGCAYXKHBAIOMIKH NepcolaJd, YNPOCTHTh CHaGXKe-
HHe 33MaCHLIMH  4acTsIMH, DEMOHT arperaTtos, B 0COOGEHIIOCTH MepBHUIIBIX
aABHraresest.

ITpencrasieHnsie  3aBOAOM  «DJEKTPOBHLINPSMHATEIb» 0Opasubl KoM-
TVIEKTHBIX BHIMPAMHTEIbHLIX YCTPOHCTB elle HeyAOBJAeTBOpHTeNbHH. Ciepy-
eT yCOBEpILEHCTBOBATh WX KOMMONOBKY, CHH3UTh BeC W TaGapuThl CHJAOBHIX
TpaHchopMaTopoB 4 T. 4. TpebyioTcs Jerkue, MoABUKHBIE YCTAHOBKH, KOTO-
pble MOXKHO 3KCNJAYyaTHPOBATh B NOJAEBHIX YCAOBHSX.

/KesaTeqbHO HAPSAAY C BHINPAMHTEbHBIMK YCTPOHCTBAMH UMETh 3apsijl-
HO-BBIMPSIMHTe/bHBE, NPeJHa3HAUEHHble A5 HCIOJNL30BAHHsI NMPH 3apAgke
meaourblXx (Tuna HKIT) u cTapTepHBIX KHCJOTHBIX H LIEIOYHBIX aKKYMYJsi-
TopHeIX GaTapeil. B 3toM cayyae Takxe Hajo pellHTh BOMPOC O BO3MOKHO-
CTH paspsiia aKKyMY.IATOPOB Ha 3TO YCTPOHCTBO, HOO aKKYMYJSATOPH Nepuo-
JHYECKH JOJ/IKIB NPOXOAHTh KOHTPOJABHO-TPEHHPOBOUHHKIH HuKA. JlomKua
GbiTh TMPEAYCMOTPEHA BO3MOXKHOCTh MJaBHOTO H3MEHEHHS HanpsKeHHs
B mpegeqaax 1 20% or HOMHHAJBLHOTO H BO3MOXKHOCThH PETYJAHPOBAHHST TOKA
Mo rpynnam.

3apsagHO-BHIPSIMHTE/bHOE YCTPOHCTBO AOJIKHO OGecneuyuBaTh AJHTEb-
HYIO paGoTy B CJAEAYIOLIHX YCJOBHAX:

TeMnepaTrypa oOKpyxatoiero Bosayxa -+ 10°C (keaaTebHO NOFHATH
atoT npegea go + 70°C);

BBICOTA Haj YpoBHeM Mops — Ao 3000 x;

OTHOCHTEJbHAs BJAaXHOCTh OKPYXKaloulero Bosayxa — ao 98%;
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ycToiiunBas paGota mocJie ANHTENbHON NepeBoskH (He MeHee 1500 k)
no WOoCCeAHHIM H TPYHTOBBIM JOPOTaM;

pa6oTa B Lensax NepeMeHHOTO TOKa ¢ 4acToTol ao 400 24, a B OTAEIbHBIX
cayyasx xo 800 ey.

Tpeanaraercs cjenywolas liKaia BHINPSIMHTEAbHHX YCTPOACTB ¢ oOC-
HOBHBIMH 1apaMeTpamMu (KOTOPbIC MOPYT GbiTh pacliupeHs 10 20 k67):

) [loMunanbHas MOIHOCTh, K8m

OcnoBuble 1lapaMeTphbl L |
pavetp 05 1oz 5 10
i

Hanpssenue nepemen- |
HOTO TOKa, 6 . . . . . . | 220/380 ! 220/380 ' 220/380 ’ 220/380 | 220/380 | 220/380
Homunaabuoe  nanpsa- | 5 5

JeHue  BbIIPAMAEHHOIO :
TOKA, 8 . « « . & « o . 30 30 115—120 30—60 u| 115-120[ 30 u

115—120 115—-120
Mpeneast peryauposa-
HUA HATpsdKeHusd, 8. . . =20 +20 +20 +20 220 :20
Yneabunlil Bec, xz/xam ne Goaee 15—25
laGaputer . . . . . . MHHHMadbHEE
I"apaurniinmii cpok
cayx6u, vac. . . . . . ne meiuee 3000
Cpok coxpaunoctu . . e Mmenee 5 aet

Bce ycTpo#icTBO A0JKHO pasMeIAThCsi B METANJHYCCKOM HJH MJacr-
MaccoBoM HeGblomiemcs kopnyce. OHO ROAMHO OBITH BHIMOJHCHO MEPCHOC-
HblM H HaleXXHo paGoTaTb B COOPYIKCHHSIX, HA 3CMJIG U B KYy30BC aBTOMO-
61151, fonyckatb OLICTPYIO 3aMEHY OTACALHBIX 3JCMEHTOB.

Heo6xoa1umMo npeaycMOTpeTh KOHTPOJAbHO-H3MEPHTEABHYIO H MyCKO-pe-
TYJAHPYIOLIHIO annaparypy, 3allUTy OT TOKOB KOPOTKOTO 3aMblKaHHS U nepe-
TPY30K NpH NOMOLH ObICTPOACHCTBYIOLUHX aBTOMATOB U (HUJILTP OT Pamguo-
FIOMEX, a TaKXKe PCeryJHPOBAHHE HANPSIKCHHSI U TOKA NPH MOMOLUH GCcKOH-
TaKTHbIX YCTpoHcTB. CONMpOTHB/ACHHE H30JSIIHH B HArpeToM COCTOSIHHH 10J1-
XKHO ObITb He MeHee 3 Mom W mocJie HCMBITAHHSI B IHTPOCTATE HE MEGHEC
0,5 Moun.

OxAaxaeHHE YCTPoiicTBA AOJMKHO OBITI CCTEGCTBeHHBIM. B ycTpoiicTBe
MOLIHOCTBIO 10 XK8T MOXCT ObiTb MNPHMCHEHA BO3AYLLNAA BCHTUJSILHSL.
K ycrpoiicTBaM ZOJMKCH NPHAABATbCSl KOMMJIEGKT 3aMacHbIX 4YacTeH, UHCTPY-
MeHTa W NPUHALICKHOCTCH, AOCTATOYHLINA 451 HOPMaJbHOH 3KCMayaTauuH
B MOJEBHIX YCJAOBHAIX, a TaKkXC HEOOGXOAHMAs TEXHHYECKAsl AOKYMEHTAILUSI.
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Kang. texn, nayk A. @, Kpozepuc

HneruTyT sHepreTekH K 3jekTporexhHkn AH Jlatsuiickoi CCP

O npuMeHeHHH repMaHuesbiX BbINPAMUTeJeEil
B CHCTEMAX 3JEKTPOCHAGXKeHUs
nacCaXupCKUX BaroHoB

CoBpeMeHHble LeJbHOMeTaNIHYeCKHe NaccaKMpCKHe BarOHbI, KYpCHPY-
olKe Ha xejesHoix joporax Coserckoro Coiwosa, 060pyLOBaHbl aBTOHOM-
HBIMH 3JeKTpocTaHuusaMH. OJHaKoO cHCTeMa 3/eKTPOCHAGKeHHs BaroHOB
¢ reHepaTopoM nonepeuHoro moJs Tuna PJ[-2 ycrapesa H He COOTRETCTBYeT

BO3pacTamolliuM TpeGOBaHHSAM
BaroHoOB.
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Puc. 1. Tlpusuunuanbuas cxema

JIEKTPOCHAGKEHA C TrelepaTopoM

NePEMEHHOTO TOKA H NOJYTPOBOAIIH-
KOBBIMH BHINPAMHATENAMHA
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HOBBIX TOTpeCHTE/Nell KeJe3HOLOPONKHHIX

B coBpeMeHHBIX maccaxUPCKHX Baro-
Hax noTpe6HTeNsIMH 3J1eKTPOSHEPrHy fABJSA-
I0TCH  3JIEKTPHYECKOe OcCBellleHHe, [BHUTaTe-
JIH TIPUHYAWTEJbHOH BEHTHJALMH, LUHPKYJS-
IMOHHOTO HAcoCa OTOIHTEJbHOH CHCTEMBI,
JABHraTe b  MblJ€COoca, 3JEKTPOKHIMATHJb-
HHK, 3J1eKTPOXOJOAHJIbHUK, OX/JaHUTeNb NH-
TbeBOHl BOAH; KPOMe TOTO, NpefycMarpH-
BAeTCs BO3MOXHOCTb I0/Ib30BAHHA OHLITO-
BBIMH  3JI€KTPONPHGOpaMH:  3JIeKTPOGPHT-
BOH, yTioroM Hu T. A. Jlas o6ecneuyeHus
3JIEKTPO3HeprHel BceX 3THX norpebutesei
BaroHa MOLUHOCTb TeHepaTopa JOJIXKHA
6biTh 5,56—7,5 k6T, a B BaroHax ¢ ycTaHOB-
KaMH KOHAMLHOHMPOBAaHHUS BO3jyxa — 25—
30 kar.

HHCTUTYTOM SHEPreTHKH M 3JIeKTPOTeX-
nuki AH JlatBufickoii CCP cosMecTHO ¢
PuXCKHM  3/1€KTPOMALIHHOCTPOHTENbHEIM
3aBOJIOM CO31aHA HOBAsl CHCTEMA 3JEKTPO-
CHa6XKeHHS C TeHepaTOPpOM INePeMeHHOro
TOKa H TOJYyIPOBOAHHKOBBEIM BLIIPSIMHTE-
JeM. [TpuHunnuanbHas cxeMa yCTaHOBKH
usobpaxena Ha puc. 1. OHa COCTOHT U3 CHH-
XponHoro redeparopa CI', npuBOAUMOTO BO
BpauleHHe OT OCH KOJIECHOR 1apbl, OCHOBHO-
ro BoinpsAMuTeass BO, BoabTOg06aBOYHOTrO



TpaHcdopmaropa TP u Bunpamuteas BB/, a rakxe notpe6utesedi — ocBe-
THTeNbHOHM JI U ABuraresbhoit [l Harpysok.

AxkkymyasitopHas Gatapes b B cucTeMe CJOYXHT HCTOUHHKOM 3JIeKTpO-
SHEpPTHH BO BPeMs CTOSIHOK BaroHa M B c/y4asX aBapuu reneparopa, a HesH-
nefinoe comnporusienuc HC — Aja OCYHICCTBJICHHA OCCKOHTAKTHOTO nepe-
BOJa MHTaHHs NMOTpeGuTC/cH ¢ rcHepaTopa Ha aKKyMyJaTopHylo Garapcio
u obpaTtHo,

IMpuMcHEHHe NePCMCHHOTO TOKa B CHCTCMaX 3JIeKTPOCHa0XKClilsg BAaroHOB
NO3BOJAHJO PE3KO YBC/JAUYHTH HALCHKHOCTb PpaboThl, a TaKXKe YNPOCTHTb KOH-
CTPYKUHIO 3/1eKTpoOoGopyAoBanusi, Tpexdasublii CHHXPOHHBIA TCHCpaToOp He
MMeCT Hu IETOK, HHM KoJel, n6o o6MOTKH MCPCMCHHOrO TOKa M 06MOTKa
BO36YXKAEHHUSA MOMEIICHH Ha HEMOJABHIXKHOM CTaTope, a POTOP MpenCTaBJsieT
coGoft BPAIIAIIYIOCS MArHUTHYI0o cucTeMy mnoJjiocoB. Takum o6pasom, o6-
CJyXHBaHUE TCHepPaTopa CBOAHTCS K OOC/yXHBAHHIO €ro MOAUIHMHAKOB.
TMpuMekeHue NMepeMeHHOrO TOKa MO3BOJHAC NPOCTO PCUIUTb 3agauy noJydc:
HHA ABYX HanpsXeHnii: HOMHHAJbHOTO — [Jis MHTaHud norpebutesedt u mo-
BBILIEHHOTO — [J1sl 3apsiiK¥ aKKyMY.sTOpPHOH GatapcH.

TMoBnliieHkbICc TPCGOBAKHKUS MOCTABJCHB TCPel CHCTEMOH YNpaB/CHUA
rcHepatopa, u6o reHcparop pa6oTact He TOJbKO C NEPCMCHHOA Harpysko#,
HO TaKXc B LIAPOKOM AHANa3oHC M3MCHEHHs CKOpocTH BpaucHus. Hamnume
nepeMeHHOro TOKa M03BOJMJIO C034aTh PCTyJaaTOp HanNPsKCHHUA Ha OCHOBC
MaTHUTHOTO YCHUJIHTEs (a B MOCJCAHCM BapHaHTe ¢ NPUMEHCHHEM NOJYMNpo-
BOOHHKOBLIX TPHOAOB), HC HMCIOIIN{ HU BHOPHPYIOUIUX, HH TPYMIHXCSH KOH-
TaKTOB H, TaKuM 06pa3oM, 06aa1aolini BHICOKOH HANCKIOCTbIO PaboTh.

TMepBHfi BaroH ¢ HOBOH CHCTCMOIT 3JCKTPoCHAGXCcHUs Gbl 060pyloBaH
B 1955 r. 1 HCOOHOKPATHO MCMBLITHIBAJCS Ha Pas3HbIX AOPOTaX, B PasjHYHbIX
KJAUMaTHYECKHX ycaoBusix. B 1956 r. P33 o6opyaoBa HOBO# cucTeMO# elll¢
naTb BarowoB, BBUAY BHICOKHX 3KCIJyaTalHOHHBIX KauCCTB HOBOH CHCTCMb
NIPUHATO PCIUEHHE HauaTh ee cepuiinblii BRNYCK U ¢ 1959 r. noAHOCTHIO Mpe-
KPaTHTb BHIMYCK CHCTCM 3JACKTPOCHAGMeHHsi BaroHOB € TCHEPATOPOM MOCTO:
SIHHOTO TOKa.

ITo 3Tomy nyTu mousin u 3a rpanuueit. Taxk, B 1956—1957 rr. nossuaunct
ny6AuKalNK O CO3AAaHUU CUCTEM IJEKTPOCHAGKCHHS BAaroHOB ¢ IMCHCPATOPO¥
nepeMeHuoro Toka B CLHIA, ®PT, Beaerun, ®panuun 0 APyrux cTpaHax.

B nepsoM cepHitHOM BHITYCKe CHCTCMbl OYAYT NPHMEHSITHCS CCACHOBBIC
BhinpsMuTed. OCHOBHOJ BHNPSAMUTCIL PACCUMTAH Ha BHNPAMJCHHOC HA
npskeHue 52 6 u BeiNpsMJcHEBI Tok 80 @, a BoabTof0OaBOUHBIHE — Ha 20 ¢
1 80 a. O6a BuinpsimuTedas cobpanbl no TpexdasHoii MOCTOBOH cxeme, KOTO
pas, KaK 3To NoKasaJjiu KCCICAOBaHHS, oKasadach HauboJee BHITOJHON B aB
TOHOMHOMH 6JIOK-CXCMC: CHHXPOHHBIHl FCHCPATOp — BBINPSAMHTEb.

Bunpamurteab cobpal us sjeMentoB tuna ABC 100 X 100 xm. Ou pas-
MCLIEeH B MJOTHO 3aKPbiToM Gake ¢ MacjaoM W MOABCLICH NoA BaroH, rac o6
JLyBacTCs CCTECTBEHHHIM MOTOKOM BO3/lyXa, CO34aBaCMblM ABHXCHHCM BA
roHa. Bec BhinpaMure/s — npumepro 150 xa.

B 1957 r. uHCTUTYTOM ¢ Yy4aCTHCM 3aBoAa «DJACKTPOBLIIPIMUTC/IbY Obljé
paspaboTana KOHCTPYKLHSI TCPMaHHCBOTO BLIMPSIMHTEsI HJsi CHCTCM 3JcK
TPOCHAGXKCHUA BaroHoB, 6a3supyIioUIasCs Ha TCPMAHHCBBIX 3JeMCHTAX THIT:
BI'-50. OcHoBHO# BLINPSIMHUTCb BBHINOJAHCH 10 TpexdasHoi MOCTOBOH cxeme
C OAHUM 3/JCMEHTOM B MJjcye, a BOAbTOA00aBOYHEIH BHEIMPAMHUTCIb, ¢ HEIbK
JIydillero MCMo/b30BaHUs 3JCMEHTOB MO [OMYCKacMOMY o6paTHOMY Harmps.
KEHHU10, — Mo Tpexdasuo#i oaHonosynepuonHo# cxeme (puc. 1). Takum 06
pa3oM, Becb BBHINPSMHTCAL MOIMHOCTBIO 7 K87 VKOMIJCKTOBAH H3 AEBATE
aJeMenToB Tuna BIM-50.

KoHCTPYKLUS BHINPIMHTC/sI NpeAHasHaucHa AJs MOABECKH TNoA Baro-
HOM C L€/bI0 HCNOJIb30OBAHHN [Jsi CTO OXJaACHHS CCTCCTBCHHOrO NOTOK:
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Boszayxa. K KOICTPYKIUK OXJaAUTEst BLINPSMHTEIs [PeAbaBaseTesa pal
0cobnix TpeGoBaHuii:

a) oxJajguTesb JOJKEeH 00ecneynTb HOPMabHYI0 PaboTy BBIMPAMUTEIS
IIPH CKOPOCTSIX [HABMXKEHHSI Bo3ayxa 3-—4 M/cex npu JABUXKEHHU Barosa,
a TaKxXe MO3BOJIUTb CHATb C BBLIMPSIMHTE/ST OKOJIO MOJIOBHHBI MOUIHOCTH MpH
€CTEeCTBEHHOM OXJ/1aXJIEHUH Ha CTOsHKe;

6) KOHCTPYKLHs BBLINPSIMHTE,isi AOJMKHA 3aMIHHIATH BLIMPSIMHUTEJbHBIC
3/JIEMEHThl OT NMONajaHusa Ha HHUX TPSI3H U MbIH; C/eJ0BaTeNbHO, BCe TEIlIC,
BbLAEAAEMOE BBINPSIMUTC/BIIBIM 3JE€MCHTOM, JOJIXKHO OBITH OTBENEHO yepe3
aHOAHYIO MOBEPXHOCTh, K KOTOPOH KPEMUTCs OXJIafUTeNb;

B) KOHCTPYKLMS OXJaauTedsd A0/KHA 06JafaTh MOBLIUIEHHOR TenaoeM-
KOCThIO, KOO akKyMyJ/ATOpHas 6aTapest B cucTeMax 3JAeKTPOcHabXeHHs1 Ba-
rOHOB BBI3BIBAeT XapaKTCPHble MHKH TOKA Harpy3Ku BLIMPAMHUTONSt mOC/e
Kax Ao OCTAHOBKU BaroHa nmpy BKJIOYCIIMM GaTapeu Ha 3apal.

KoHeTpykuusi nepsoro ofpasua repMaHHeBOrO BhIMPsAMHUTeNS H306pa-
xeHna na puc. 2, 3 u 4. Bentuiiu kpensitca Ha BepTHKAJBHO PacnoJoKeHHO
reTHHakcoBoit naute. B Mectax nponyckanus aHOAHBIX AHCKOB Yepes TeTH-
HaKCOBYIO IVIHTY NPEAYCMOTPEHO pe3HiioBoe ynjoTHende. CBepXy BCHTH/ M
IJIOTHO 3aKPBIBAIOTCSl KPBIIKOH H NONIOCThIO 3alIMLIEHB! OT TPA3H, NMBLIH U
BJjari. Asoanoll 4acTbl0 BEHTHJ/IM KPEMSTCSt K TOJICTOH aJ/loMHHUEBOH MAMTC.
'1agkas nOBePXHOCTb MJMTH o6ecmeynBaeT XOPOUHH TENAOCheM ¢ aHOZHOMH

Puc. 2
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Puc. 3

Puc. 4

MJAOCKOCTH BEHTHAS, 8 OTHCCHTEAbHO GoJbliasi Macca HJIHTLL PEe3K0o YBEJAHYH-
BACT TEILI0CMKOCTh BeHTHASL. OXJaiHTedh — pajHaTOPHOro THIA, aHAJ0THY-
HbiH 3aBOJACKOH KOHCTPYKUHH a5 daeMmentoB BI-50; o oranuaeTcst TOALKO
TEM, YTO YHCAO NMJAACTHH PajHaTtopa yMCHLIUCHO A0 UCTLIPCX H HECKOJBKO
YBEJAHUCHO PACCTOSIHHE MEXAY naacTHHamMu. PaauaTopHbie naacTHHbLI pacno-
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JIOXKeHbl BePTHKAJIbHO 1151 o6ecreyeHHs XOpoLluero TenjaocbeMa Kak BO BpeMs
IBHXEHHSl BaroHa, Tak W Ha CTOSIHKax. Paanaropel noMelaOTCsl B MPSIMO-
YroJIbHOM KaHaJjle, pacnoJioXKeHHOM B HampaBJ/eHHH ABHXKeHHs1 BaroHa. Or-
KpBIThle KOHIIBl KaHa/la HECKOIbKO pacilipeHHl AJia 3aXBaTa G0Jbliero KoJu-
YecTBa BO3AyXa H YBEJIHUEHHs CKOpPOCTH O0AyBa pasHaToOpoOB.

KpuBule puc. 5 XapakTepu3ylOT AONYCTHMbIE HAarpy3kH BHINPSIMHTENR
B 3aBHCHMOCTH OT CKOPOCTH ABMXKEHHS MOTOKA BO3AYyXa, NPH pasHBIX TeMIle-
patypax neperpeBa. [Ipn Harpyske 100 g u cKOpOCTH OXJaX<Aaloulero BO3-
ayxa 3 m/cex neperpeB BeHTHas pocthraer 15°C. Bo BpeMsi otcyTcTBHSA
00LyBa 3Ta Harpy3Ka JO/I)KHa GHTb CHHXKeHa npumepHo BABoe. IlocTosHHas
BpPEMEHH HarpeBa aHOAHBIX YacTefi BEHTH/SI B JaHHOH KOHCTPYKIHH NpH
OTCYTCTBHM OGLYBa cocTaBasieT 23 MUK, a NPH CKOPOCTH MOTOKa OXJaxAaio-
lLero Bosayxa 4 m/cex — okoso 6 mun (puc. 6).

B ycaoBHsix akcniiyaranun 6j4arofaps yBeJHUEHHON NMOCTOSTHHOM BpeMe-
HH Harpesa MakCHMaJ/bHBIH MeperpeB BHINPSMHTe/s HacTynaer uepes 15—
20 mun nocjle BKJIIOUEHHS BHIpPSMHTeNss B pa6oTy, KOrAa BeJIHYHHA TOKa
Harpyskn (sapsiga Gatapen) yxe okasanacb CHHXKeHHOH Ha 20—30% otHO-
CHTEJbHO HAYaJIbHOTO, MaKCHMAa/IbHOTO 3HAUEHHS.

B npouecce pa3paGoTKH KOHCTPYKUHH Te€pMaHHEBOTO BBIUIPSMHTE/S
B J1a60opaTopHH MHCTHTYTa OB MOCTABJEH PAA HCCJAENOBAHHH MO CJeAyio-
KM BOMpPOCaM:

a) 1Mo KOHCTPYKLIHH OXJajuTe/efi ¢ NpHHYAHTEJIbHBIM OGAYBOM;

6) no aHa/JH3y KpHBBIX TOKa FepMaHHEeBBbIX BHNpPAMHTENEH W M3yUyeHHs
IPHYAH BO3HHKHOBEHHSI H MEPONpHATHE Nnox XaB/JEeHHEM pafHONOMex;

B) no paboTe repMaHHEBLIX BHINIpAMHTE/EH B YCJAOBHAX, OTAHYUHHIX OT
HOMHHAJIbHBIX,

Kak nokaselBaJ ONHT 3KCIJyaTallii, TépMaHHeBLIe BRINPAMHTENH CO3-
AAIOT PajHONOMEXH, YPOBEHb KOTOPHIX B AHamnasoHe CPefAHHX M AJHHHBIX
BOJIH MpeBbILIaeT HOPME, JONYCTHMBIE B

alr YCJIOBHSIX SKCNJyaTalUH XKeNA€3HOAOPOXK-
N HbHIX BaroHoB., [lpuunuoii pamnonomex
S SIBJISIETCS CHMJBHO HCKaXXeHHasi ¢opMma
o KPHUBBIX (pa3HBIX TOKOB MCTOYHHMKA MHTa-
HAsl. KpoMe HCKaKeHHH, XapakTepHEIX
AJis1  pasHbiX cXeM BBINPSIMJAEHHA, npu
/ [IPUMEHEHHH TepMAaHUCBBIX BHINPSIMHUTE-
&)
X{av wl
: " L~ i
/ 25— —
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5
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¢ 4 Micen - -4
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Puc. 5. J1olycTHMOCTh Harpy3KH Ha 0 20 57 7 T
BHNPAMHUTEJb B SaBHCHMOCTH OT
CKOPOCTY ABMMcCHUst BO3AyXa nps  Pue. 6. [TocTosiu#as BpeMeHH Harpepa aHONHHX Ya-
pasiBiX TeMmuepaTypax meperpesa  cTel BeHTWIs B 3aBHCHMOCTH OT CKOPOCTH I110TOXa
BeuTHACH OX/aXKOaMoIlero BO3AYyXa
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Jie#t MOABJIAIOTCS HCKaXKEeHHs OT TOKOB, OOYCJIOBJIEHHBIX TaK Ha3blBaeMoOH HX
auddysnonHoit emkocThio, Ha ocuusasorpammax ¢asHoro Toka TH HCKaxe-
HASl BRAHK B BHJE OTAEJBHHIX PE3KO BHPAXKEHHLIX THKOB B NPAMOM K o6par-
HOM HanpaBJeHHSX IIPOBOJHMOCTH BEHTHJA (pHC. 7) HJH B BHAE BBHICOKO-
YACTOTHBIX 3aTyXalomUX KoJjeGaHui ¢ Goqbllofl HayaabHOH aMnauTynoil.
NapakTep 3THX HCKaxeHHH ompenessercs peXHMOM paboThl M napaMeTpa-

MH CXeMBI.

Coscsompsesniss
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Puc. 7

Jna u3rotoBJieHHs] MepBOH KOHCTPYKLUHH rePMaHHEBOTO BHIMPAMHTE/A
HHCTHTYTOM ObIH NOJYydeHH TrepMaHHeBHle 3JeMeHTH THna BI-50-45 n
BI'-50-30 suinycka 1957 r. Bo u30ekaHue NMOCJAEAOBATEIbHOTO BKJIOUEHHS
BHIMPSIMHTe/ el B KOHKPeTHOH cxeme ¢ o6GpaTHBIM HampsikeHueM 53—35 6
aMIJHTYJHOrO 3HaueHus OH HCC/IeJOBAaH BONMPOC O BO3MOMKHOCTH Aomylie-
HHs 3aBHILIEHHOr0 06paTHOro Hanpsi’KeHHs Ha BeHTHJAX, paGoOTalOmIHX He
JOOTPYKEHHBIMH 110 TOKY H, CJef0BaTeqbHO, paboTaIoWHX NPH TeMNepaTypax,
HHXKe JONmyCcKaeMbiX.

B KOHKDPeTHOf CXeMe TOK Harpys3KH BeHTHJS CocTaBasan 33 a BMecTO
50 a HoOMHHAJBHBIX H BeHTHIH Pa6oTaju NPu TeMNiepatypax, He MPeBHILAIO-
wux - 50° C. I1pu 3TOM OKasajoch, 4TO TNpH O6GPATHOM HampsKeHuH 55 8
TIoTepH OT OGpaTHBIX TOKOB He MPEBBILIAIOT HOMHHAJABHBIX, a O6LiHe NOTePH
€OoCTaBsAaH Bcero okKojio 60% ot nomuHaabHBHIX. [losToMy B mepBoi#i KOH-
CTPYKLUHH GHIJIK MCNOJB30BaHB TepMalHeBbie dJAeMeHTH Kak Tuna BI-50-45,
Tak u tuna BI-50-30. PaGotu B 1a6opaTopuH npOAOJIKAIOTCH, HO OKOHUA-

TeJbHBIX Pe3yabTaToB NoKa HeT. KpoMe Toro, B saGopaTopusix 3asona P33
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1IPOBOAATCS HCCJEAOBAHHSI NO HNpUMeHCHHIO Boinpsamuteaeil BI-10 u no ux
napaJJeabHolt paGore.

B neka6pe 1957 r. ycTraHoBKa ¢ rcpMaHHeBHIM BHIIpAMHUTEeM Oblia
CMOHTHpPOBaHa M CJaHa B 3KchHJyartauudio. B TeueHHe BocbMHUMeCSUHOH ee
3KCNAyaTauHu He Gbli0 OGHAPYXKeHO HHKAKHX HEHOpMaJbHOCTed.

€CMOTPSl Ha BBICOKYI0 CTOHMOCTh TepMaHHEeBHIX BHIIPAMHTeJeH, uX
NpHMeHeHHe B CHCTeMax 3JCKTPOCHa6GXKeHHsl BArOHOB 3KOHOMHYECKH ORpaB-
AbIBaeTCH.

Heo6xonumo o6paTuTh BHHMaHHe 3aBOJA-H3rOTOBHUTE/A, YTO OXJalu-
Te/lb 3aBOACKOH KOHCTPYKIIHH He BO BCeX CJydasX MPHUrOAeH AJA BhINPAMH-
TeJIbHOH YCTalOBKH, H MO3TOMY AJs obecnedeHHs XOpOILEero TenJaochbeMa
aHoaHble AHCKH BeHTHJelt BI'-50 u BT-10 noaxHbl o6aagate xopomo o6pa-
6oTaHHON raaikofi nosepxHocTbio. KesaTenbHO, 4TOOL 3aBOJ BBITYCTHJ
BEHTHJIH C Pa3HOil MOJAPHOCTbIO OXJNAXKAAIOWMX HacTell, YTO CHJIBHO YHPO-
CTUT KOHCTPYKUHIO BEINPAMHTE/el, BK/IOUaeMbIX N0 MOCTOBOH cXeMe,

Jas BHINYCKAa KOMAJICKTOB HOBBIX CHCTEM 3JIEKTPOCHAGXKCHHS BarOHOB
3apoay TpeOyloTcsi KOMIJIEKTHbie BHINPSMHTENbHble YCTAHOBKH ¢ TpeXdas-
HBIM TPEeXOO6MOTOYHLIM TPaHCHOPMATOPOM H ABYMS HOC/AEAOBATEJNBHO COEAH-
HEHHBIMH BBHINPAMHTENSAMH C KOHCTPYKUHEH, mpeniiasHaueHHOR A/ HOLBECKH
nox BaroHoM. MOLLHOCTL YCTaHOBKH 5,6 K87, BHINpAMJIEHHbE HaNpsKeHHs
52 u 12—20 8 (peryaupyemoe), HanpsikeHue nutanus 380/220 s. Ananoruu-
Hble BBIIPAMHTEJNbHbie YCTAHOBKH ¢ OAHOGMA3HLIM TPEXOGMOTOUHBIM TPaHC-
¢opmaTopom 3aBoay PO3 HeobxomuMel AJs Lenell YNpaB/JeHHs MOTOp-Ba-
FOHHBIX ceKiii. MOIHOCTb 3TOf YCTAHOBKH TOXKe 5,6 K8T, HO BHINPSMJCHHbIE
HanpsikeHuss — 110 8 u 35—50 8, a HanpskeHue nuTanusa — 220 s.

3aBoj HaMeTHJl BBIMYCK YCTAHOBOK [l KOHAHLMOHHPOBAHHS BO3AyXa
1laccaXKMPCKUX BaroHOB C BHINPSAMHTENBHON YCTaHOBKOH MOILHOCTBIO 22—
25 ker.



Uux. H. X, Cumnux

HoBouepkacckuii 34eKTPoBO30uTPOHTEAbHKA 3aBox (H3B3)

O 1pebyembix napameTpax BblNpSIMUTEJIEH
AN MarucCTpanbHbIX 3JEKTPOBO30OB

OrteuecTBennblit H 3apy6eXKHbI ONBIT NO3BOJIAIOT XapaKTepH3oBaTb BHI-
NPAMHUTE/bHBI THN 3JeKTPOBO3a, KaK HanboJiee nepcneKTHBHBIH. DJEKTpO-
BO30CTPOHTEAbHAs NPOMBILIEHHOCTD TOTOBHTCS K CEPHHHOMY NPOH3BOLACTBY
3/JeKTPOBO30B ¢ OJHOAHOJAHBIMH 3aNAsHHBIMH MeETAMIHYeCKUMH PTYTHBIMH
BEIIPAMUTENAMH TUNA UTHUTPOHA. [lpuMenenne PTYTHRIX BHIpAMHUTeNeH HA
3/JeKTPOBO3e cO3laeT paj leyao6eTs:

a) Kak npaBu/o, NpHMEHsAeTCs BOLsHOEe OXJaxKIeHue BeHTHJeH, 3Hauu-
TeJNBHO YCJAOXKHSIOUEee SKCNIYaTalHI0 3JA€KTPOBO30B;

6) ¥3-3a KOHCTPYKLHH BeHTUJeH 3aTPyAHeHO BHINOJHEHHE MOCTOBOM
CX€MBl BBEIpAMJEHHS, N03BOAAIOLIENR CHH3HTD THNIOBYIO MOLIHOCTh TPaHCHOP-
Maropa no CpaBHEHHIO CO CXeMOH C HYJEeBBIM BHIBOJIOM;

B) obecneuennie HagexHo# paboTel PTYTHHIX BRHIIpAMHUTeE]efi ¢ HX OTHO-
CHTEJIbHO CJO0XKHON CHCTeMOH ynpaB/aeHHs TpeGyer KBaNHQHLUMPOBAHHOIO
yxola B 3KCNJyaTanuy;

r) 43-32 TPOMO3JKOCTH CHCTEMBI OXJaxaeHus M obecnedyeHus K. n. 1.
3aTpydieHo BHINOJHEHHe 3/1eKpOoBO3a C HAMPSKEHHEM Ha TATOBBIX ABHraTe-
aax unxe 1500 s.

B cBfiaH ¢ 3THM BO3HMKAeT HeOGXOAMMOCTh BHe[PEHHA HA 3JIEKTPOBO3aX
CHJIOBBIX TOJYNPOBOJHUKOBHX BHIApSAMUTeNEH,

Ilo 15-n1eTHemy reuepaabuomy mngany B CCCP sJjekrpuduuupyercs
40 000 xm xe/e3HbIX AOPOT (M3 HMX 3HAUHTE/AbHAs YaCTb Ha MNepeMeHHOM
TOKe), UTO NMPHMEPHO COOTBETCTBYeT oOwiefl AqauHe 3JeKTPHHIMPOBAHHBIX
AOpOT BO BCEX OCTAJbHBIX CTpaHax mupa. Orpomublii 06bem 3JeKTpHHKa-
LMK KEeJEe3HBIX AOpOr onpejiesisieT MPHMEeHeHHe Ha 3JeKTPHU(HUHPOBAHHBIX
JHHUAX MOIIHBIX 3/J€KTPOBO30B, NapaMeTPhl KOTOPHIX MOTYT OHITh HanboJee
yCrewHo OCYIIeCTBJAeHbl TOJMAbKO MpPH TNPHMEHEeHHH TNOJYNPOBOLHHKOBBIX
BBINpAMHUTEEH.

DJIeKTPOBO3OCTPOEHHE, ABJSAACH ONHHUM H3 OCHOBHBIX NoTpebuTeell cu-
JOBBIX TOJYNPOBOIHHKOBBIX BBINPAMHTE/EH, NPelbaBIfeT K HHM 0c060
XKecTKHe 3KCIJyaTannoHible TpeboBanusa. Ecan 6yayt paspaboTanbl BhINPs-
MHUTeJH [J5 3JeKTPONOABHIKHONO COCTaBa, TO TeM caMbiM OyneT paspeuieHa
npoGsaeMa cO3aHus HaleXHBbIX BHIPAMUTE/EH A5 BCeX OTpacell NpoMBbiLl-
JIEHHOCTH.
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B srto#t o6jacTu MBEl OTCTalH OT 3apyGeKHOrO 3JEKTPOBO3OCTPOEHHS.
[TepBasi MOTOp-BaroHHasi CeKIUA C FepMaHUCBHIMH BHINPAMHTEISIMH NYIIEH2
B oKcnayartanuioo B 1955 r. B Awxrauu. B ®PI B 1957 r. nymen B paboty
MaHEeBPOBHIY 3JeKTPOBO3 ¢ KPeMHHeBHIMH BHnpsMuTensmu. Pupma «Cu-
menc-lllykkepT» cepuiiHo NPOH3BOAHT KpeMHHEBHIe BBHIIPAMHTENH € o6par-
HBIM NMHKOBBIM HanpsiKeHuem 600 6 W cpeAHUM BHINPSIMJIEHHHIM TOKOM 34
nepuoa — 200 @ Ha oxauu sjeMeHT. C NpUMEHEHHEM 3THX BHOpAMHUTeNeH 6y-
AYT CTPOMTLCSi MOHIHBIE MATHCTPaJibHLIE 3/1€KTPOBO3HL.

[TapameTphl KOMMJIEKTHBIX BBHINPSMHTEJNbHBIX YCTAHOBOK IJISl 3JEKTPO-
BO30B OMNPEJ/IAIOTCS], €CTECTBEHHO, TaPaMeTPaMH H CHJIOBOfi cXeMoil 3JeKTpo-
B03a. CXeMH! ¢ MOJyNPOBOJHHKOBLIMH BEINPSIMHTEASIMH MOrYT GHITH mOCTpOE-
HBl Ha COBepIIEHHO MHEIX NMPHHIMNAX, YeM CXeMBl C PTYTHHIMH BHIMPSIMHTC-
JISIMHL.

[TpensioxeH psix OPHFHHANBHEIX CXEM, MO3BOJAIOLIMX YMEHBIIHTL KOJIH-
4yeCTBO KOMMYTHPYIOIIel anmapaTypel U YBEJIHYHTH K. II. . YCTAHOBKH. DTH
cXeMBl OCHOBAHBI, B YaCTHOCTH, Ha M3MEHEHHH KOJIHYECTBA MOCJEL0BATEILHO
BKJIIOYEHHEIX BEHTHJIelf NPOMOPLHOHAILHO PEryJHpyeMOMY HamnpsKeHHIO.
[TpoexTHO-HCAeA0BATENbCKHE PAaGOTH INOMKHB ONPEAeTHTh Lenecoobpas-
HOCTDb HCNOJIb30BaHHS TEX HJIH MHBIX CXEM,

CjienyeT ODHEHTHPOBATHLCA Ha MOCTOBYIO CXEMY BHIMPSIMJIEHHS C HHAH-
BHAYyaJbHOH BHINPSMHTEALHON YCTAaHOBKOH Ha KaxAwlfl gsuratenb. Takas
yCTaHOBKa NPHMEHHMa Kak AJSl BHICOKOBOJLTHOTO, TaK H AJS HH3KOBOJIbT-
HOrO peryJHPOBaHHs HanpsixKeHHa TpaHcdopMmaropa.

OcHOBHbIEe JaHHHE BHINPAMHTEAbHOR YCTaHOBKH

AdnnteabHas MOIHOCTbL BHINPAMJEHHOTO TOK4, X8T . . . . . . .. ‘T700+800
HanpsaxXeHne Ha CTOpOHe NMepeMeHHOTO TOKA NpPH AJHTeNbHOM DeXHMe paGoOTH

TAroBOro ABHrateas (sddexrtusnoe), & . . . . . . . . . 800900
Boamoxuas neperp)/axa N0 TOKY B TeueHHe 10 mum 1O CPaBHEHHIO ¢ AJHTENb-

HeiM TOKOM, % . . . . . . . . ... L., 160
Temnepatypa oKpyxatomie#t cpeam, °C ., . . . . . . . . . +50+—50
CxeMa coefuHeR#ss . . . . . . . .+ . . .+ .+ + . . o#nHodasHas:

MOCTOBas

BunpsaMuTenbHas YCTAaHOBKA NOAXKHA OHTb NMPHCMOCOG/AEHA K YCJAOBHAM paGoTH Ha NOf-
BHXKHOM cOCTaBe (TpsicKa, 3arpssHeHHe, BAAKHOCTD).

B KOMNJeKT BHINPAMHTENBHON YCTAHOBKH BXOAAT:

a) KpeMHHeBhle BHINPSAMHTE/bHEIE 3JEMEHTH C PagHaToOPaMu;

6) kKapkac (BOSMOXHO HCHOJL30BaHHE 3JEMEHTOB BO3AYXONPOBOAA
TATOBOTO ABHTaTe/Ns);

B) BEHIDaBHHBAIOHIHE COMPOTHBJEHHS IOC/JAEN0BATENbHO BKJAIOYEHHBIX
BEINIPAAMHUTENEH;

I) 3JIEMEHTH KOHTYDOB, MPENSTCTBYIOLIMX BOZHHKHOBEHHIO NepeHanps-
KeHH Ha BHINPAMHUTENSIX (B caydyae HeOGXOAUMOCTH);

A) MOHTAXKHblE LIHHB M COEJAHHEHHS.

B KOMMNJIEKT YyCTaHOBKH He BXOASIT 0GOPYAOBaHHe 3aIIHTH, CIJaXKHBalO-
IIHMH APOCCeb, BEHTHASTOD M Mp.

Iinsi nophbillleHHs K. M. JA. H yMeHbINeHus raGapuTOB M Beca BHIIPSIMH-
TEJbHOH YCTAaHOBKH, UTO KpaiiHe BaXXHO AJSA 3JEKTPOBO3a, BHINPAMHTENbHEIH
3JIEMEHT AO/KEH HMeTh BO3MOXKHO BLICOKHe mapaMeTphl. CjaeayeT OpHEHTH-
poBaThCsl Ha BEJMYHHY MHKOBOro o6partHoro Hanpsikerust 600 8 u cpeanui
BHINPSMJIEHHBIH TOK B 3JeMelTe 3a noJublft nepuog 200 a.

Ilpu cooTBeTcTBYIOHIEM NOAGOPE BLINPSIMUTEAEH O CTENEHH COBNAafEHHS
XapaKTePHCTHK AJisi BHIPSMHTENbHON YCTAaHOBKH JAOCTaTOUHO 48 BHINpAMH-
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TEJbHEIX 3/€MEHTOB (NPH TPex MOCAeJOBaTeNbHO M YeThipeX NapaJuiesbHO
BKJIIOYEHHBIX B KaXKJOM NJleye MOCTa BEHTHJSAX).

ITpousBoACTBO pPacCMOTPEHHBIX KOMIJIGKTHBIX BBIPAMHTEJIbHBIX YCTaHO-
BOK JOJIXKHO ObITh HauaTo B 1960 r.

s BHeApeHHS MOJMYNPOBOAHHKOBOH YCTaHOBKH Ha 3JeKTpoBo3e (3a-
HTa, OXJaXKAEHHe, HAeXKHOCTb BHINPAMUTEIbHLIX 3/€MEHTOB B YCJAOBHSX
IIOJIBUXKHOrO COCTaBa M np.) HeoOGXoaHMo nepeo6GOpPyROBATL OAHH 3J€KTpO-
Bo3 tHna HO mouiHocThio 2400 k87, 3aMeHHB MrHHTPOHHYIO YCTAHOBKY NoO-
JynpoBOAHHKOBOH. B aTOM Ciyuae noTpeGytoTcs KpeMHHEBLie BLHINPAMHTE/b-
Hble 3/JeMeHThl Ha ToK He HHxXe 100 @ u o6paTHoe HanpsiKeHHe He HHUXKe
300 s.

Hdas Gulerpefiniero co3faHHs BHIIPSAMHTENbHbIX YCTAHOBOK HeOGX0AHMO
npHBJAeYb K 3THM paboram Bce OPraHH3aunuH, cnocoGHble BHeCTH BKJIaj
B pa3paboTKy CHJIOBHIX KpeMHHEBHIX BHINPAMHTeEJeH.



Wuw., 11, H. Jlokmes

Texnuueckue TpeGOBaHUSA K OCHOBHBIM
noJyNnpOBOJAHMKOBBIM BbINPAMHUTEJNSAM
M KOMMJIEKTHbIM BBHINPAMUTENAbHBIM
ycTpoiicTBam

3aBoa «D/IeKTPOBHINPAMUTE bY paboTaeT Haj MOBLIIEHHEM 3KCIAyaTa-
LLHOHHOH HajeKHOCTH AHOAOB H AOBeIeHUEM HX A0 TPeGoBaHUH HOpMaJef.
T'epmanueBble guoawl THna BT, BrlmyckaeMble 3THM 3aBOAOM, paccyu-
TaHbl Ha paboTy npu TeMmepaType oKpy:mxatouleil cpeas 10 -+ 35° C. Ilo Ha-
lIcMy MHEHHIO, 3Ta TeMnepaTypa JoJkHa 6eiTh JoBefeHa g0 70° C. B Texuu-
4YeCKHX YCJOBHAX HEOOXOAMMO TakKKe OTOBOPUTb NpelebHO JAOMYyCTHMYIO
TeMIepaTypy AJd Koprmyca AMOAOB, KOTOpas HOJMKHa GbiTh ‘PaBHa 80°. Boa-
MOJXKHOCTb AOCTHIKEHHS] TaKOil TeMliepaTyphl MOATBEPKAAETCH CJAELYIOUIHM.
B TexHuuecKux ycsaoBHsiX Ha repMaHueBble Tpuoawl I16 u [14 Mmakcu-
MaJbHO JOnyCTHMasi TeMnepatrypa p—n nepexoga npeaycmorpena 100
u 90° C. Ipu reMnepatype, 6/143KOH K npefeabHO AONYCTUMOR, 3TH nPUGOPLI
pa6oTaloT AOCTATOYHO YCTOHYHBO. MOMXKHO BO3pasuThb, 4To Tpuoas I16 u I14
HU3rOTOBJASIOTCS M3 repMaHHs ¢ HU3KUM YAeJbHBIM COIPOTHBJEHUEM — [10-
5TOMY AJs HUX U NPHHATA BLICOKAs TeMniepaTtypa; Axoabl THna BT usrotos-
Js10TCs U3 6oJiee BHICOKOOMHOTO repMaHHsl, CJAeAOBATEJAbHO, MPeAeNbHO AO0-
nycTHMasi TeMlicpatypa AJst HUX AOJKHA GbIThb NPHHATA HECKOJBKO HUKC.
OnsHako Mbl BCe K€ HACTaWBaeM Ha TOM, UTO NpeIeJbHO AOMYyCTHMas
TeMilepaTypa Ans Kopnyca Auozos BI' momkua 6wuiTh AoBeaeHa go 80°C.
drta TeMnepatypa NPUHATA ¥ AJas AHOAOB tuna [1-302—]1-305, usrorosase-
MBIX U3 T€PMaHMS C TeM XKe YAeJbHBIM cONPOTHRJAEHHEM, YTO U OuHodbl BI'.
Tpe6oBanus 3aHHKEHHOH TeMNepaTypbl BO3AyXa AJs paGoThl repMaHue-
BHIX AMOJOBR Pe3KO OTPAaHHYUBAeT 00J1acTh HX NpuMeHeHUsA. J{éfcTBUTEAbHO,
B COOTBETCTBHH C TeXHHYECKHMMH YCJOBHUSIMH BHIIPSMHTCJbHbIE YCTPOHCTBA
Ha auoasl BI' MOXKHO 3KCM1yaTHPOBaTh TOABKO TaM, TAe TemmepaTypa BO3-
Ayxa He moaHuMaetcs Boille -+ 35° C, CaenoBaTeqbHO, B JETHHE MecSUbl HX
He Bcerja MOXHO 3KCIJAyaTHpPOBaTb gaxe B MockBe uiu CapaHcke.
Tpe6opaHue 3aHUKEHHOrO TECMNEPATYPHOTO peXHMa MPUBOAMT TaAKKe
K YBeJHYEeHHIO Beca H rabGapuTOB BhINPAMHTedbHBIX ycTpoiictB. K npumepy
MOXKHO [IPHBECTH BHIIPAMHTEIbHOE YCTPOUCTBO, H3TOTOBJEHHOE 3aBOJAOM
«DneKTPOBBIIPAMUTENbY. B 3TOM ycTpOficTBe yBenuueHbl raBapuThl KOXKyXa
Ans obecliedeHHst COOTBETCTBYIOLIMX BO3AYLIHLIX /IOTOKOB BHYTPH Kapkaca,
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a TaKXe yBeNHYeHbl pa3Mepbl CepleyHHKa W AHaMeTp MPOBOAOB (AJis MOHH-
JXeHHst TeMnepaTypnl TpaHchopmaropa). B pesynbrarte Bec U raGapursl Bbi-
NpSIMHTEJNbHOIO YCTPOHCTBA, H3TOTOBJEHHOrO Ha AHoxax Tuna BT, monmyuu-
JIMch B JiBa pasa GoJibllle OZHHAKOBOIO 110 MOIIHOCTH W HAa3HAYEHHIO BHIMpPS-
MHTEJbHOrO YCTPOHCTBA, U3rOTOBAEHHOrO Ha CeNeHOBBIX 3JeMeHTax THha
I'BC. 3tor npuMep NMOATBEPKIACT, UTO S HAAJICIKALIETO HCMOJb30BaHHS
MPEUMYILeCTB repMaHueBbiX BeHTHJAeH HeOGX0AWMO NpelebHO 10NYyCTHMYIO
TeMIepaTypy AJst kopnyca auoaoB tuna BI' moBectn go + 80° C.

3aBoa «DAeKTPOBBINPSAMHTEb» OCBOW/ 1Ba THIA CHJIOBLIX TepMaHHe-
Boix auogos: J1-302—]J1-305 u anozos tuna BT. Hecmorps Ha To 4TO Heko-
TOPble AHOABI HTHX THMOB OJH3KH 110 MOIIHOCTH, OHH HMeEIOT pasjiH4YHYI0
KOHCTPYKLMIO H H3rOTOBASIOTCS 1O pasHofl TexHodoruu, OueBHUAHO, Ielieco-
06pas3HO NPOBECTH COOTBETCTBYIOLHe HCMbITAHHST 3THX HHOAOB, ONPCAEIHTDL
Han6ogee COBEPLIEHHYH) HX KOHCTPYKUMIO W TeXHOJOTHIO H3TOTOBJEHHS H
€031aTb eMHble TeXHHUECKHEe YCAOBHS Ha BCe CHJIOBble IepMaHueBbie AHOMML,
BBIIyCKaeMble 3aBOJOM.

JIns MOBbILLEHHS KCNIYaTaLHOHHOH HAAEXKHOCTH CHAOBBIX repMaHHe-
BbIX JHOMOB, BbIIIYCKAeMblX 3aBOAOM «DJAeKTPOBBINPSMUTEIb», HEOOXOAHMO
oCylIecTBJIeHHE CJAeAYIOUIHX MepOnpUsTHI.

1. O6sizatp BOY onpeneants cTabHABHOCTb »J€KTPHYECKHX Mapamer-
pos BeHTHJell BI' B mpouecce paboThl u XpaHeHHS.

2. O6s3atb B3 coBMecTHO ¢ 3aBOaOM «DAEKTPOBBINPSMHTEIbY A0BE-
CTH KOHCTPYKuuio anonoe BI' 1o TpeGoBaHuit MexXayBeiOMCTBEHHOH HOp-
Madu.

3. 3aBog «D.JeKTPOBLINPAMHTEIb> coBMecTHO ¢ BOU nmonxen onpege-
JAMTh YKCMNyaTauHOHHBle XapakTepuCTHKE AHo10B J1-302—J-305 u BT u Ha
UX OCHOBe BbIOpaTh HaHGoJee COBEPLIEHHYI0 KOHCTPYKUMIO.

4. BOU coBMecTHO ¢ 3aB0OaOM <«DIEKTPOBBINPAMHTCAb> HEOOXOAHMO
COCTaBHTb €JMHble TEXHHUECKHE YCJAOBHS Ha AHOABI C TOKOM Harpyskiu ot | a
H Bbille, B OCHOBY 3THX YCJOBHI 10/0KHBL ObITb MPHHSITHI TCXHHYECKHE YC0-
BHsl Ha auoabi J1-302—]J1-305.

5. EanHble TeXHHUECKHE YCJIOBHS 10KHbBl ObITh COTJ1acoBaHbl ¢ 3aHHTe:
pecoBaHHBIMH OpraHu3auuaMu. OpHOBPeMEHHO ¢ COrjacoBaHHeM TeXHHYe-
CKHX YCJOBHH JOKHA ObITb COrJacoBaHa lKada MOULHOCTeH AMOOB.

6. TexHuuecKHe 3a1aHKusi Ha BCe MoCJeAylouUHe pa3paboTKH MOy Hpo-
BOAHHKOBBLIX JIHO10B, npoBoanMbix BAU, Takke 104:KHBl ObITh COTJA2COBAHbI.



O npuMeHeHHWU NOJYNPOBOAHHUKOBBIX
BhinpsiMUTe el B Pa3JIMUHbIX OTpac/aax
NPOMBIILIIEHHOCTHU

Unx. A. I'. Botxosckul

BHUH aaekTpocBapoyHOre 060pYAOBaHHA

OTeyecTBeHHas 3JeKTPONPOMBILLIJIEHHOCTh BBIYCKAEeT, 10 KpaHHel Mepe,
NATh-IUeCTh BHJAOB BBINPSIMHTeNe#: PTYTHbE, CEJEHOBbE, repMaHHeBHE,
KpeMHHeBble, MexaHHyeckHe. OfHaKo NoKa HesiCHO, KaKoH M3 BHJOB BHINPH-
MHTeJiel CaeflyeT HCHNOoJ/Ab30BaTh B TOH HJHM HHOH 06JacTH.

Heo6xoa1Mo0 opraHn3oBaTh CHELHaNbHYI0O KOMHCCHIO, KOTOpast MorJaa
6Bl Ha OCHOBE MPeXbsIBJEHHLIX TPeGOBaHHA K mapaMeTPaM BHINPSIMHTEJbHBIX
arperaToB ONpefeJHTh OCHOBHbie O06JAacTH HCMOJb3OBAHHST Ka)kJAOro THIa
BHINPSIMHTEJIS,, B YaCTHOCTH FepMaHHEBLIX H KPEMHHEBBHIX.

B oTaesbHBIX OTpac/sX NPOMBILLJIEHHOCTH HCIOJIb30BaHHE repMaHHEeBhIX
BHIIPSIMHTENE! 3aTPyAHeno. B wacTHOCTH, A/l CBAPOYHOTO 3J€KTPooGopyao-
BaHHs TepMaHHEBble BBLINPSIMHTENHM He MOAXOJST, TaK Kak Npouecc CBapkKH
HJeT NPy BHICOKHX TeMIlepaTypax.

3a py6exxoM Hapsily ¢ TepPMAHHEBLIMH BBINPSIMUTENSIMH B OTPOMEOM
KOJINYECTBE BBIMYCKAIOT CEJIEHOBbie BLIMPSAMUTENH, NPHYEM NPOHU3BOACTBO HX
yBesanynBaetcst, Ham Heo6xoanMo 3To ywecTh H OGpaTHTh BHHMaHuE Ha
{IPOU3BOJCTBO CEJAEHOBBLIX BHIIPAMHUTENEH, KOTOPHe B psifie ofaacTell Hacymi-
HO HeOOXOAHMBI,

Hux A. JI. Napdheros

Ecte aBe oTpaciu Hapodnoro XxossiicTBa, KOTOpbie MNPeAbABJSIIOT 0CO-
Gble TpeGOBaHHSI K 3aBOAY <«DJEKTPOBLIIPSAMHTE/b». ITO — CIEUHANbHAS
TeXHHKa H PaJHoTeXHHYeCKasi MPOMBIILJIEHHOCTh, /st 3THX oTpacjeli Tpe-
6yioTCSl BHIIPSIMHTEIH HeGOJbILOH MOIIHOCTH, HO 3aTO 0G/1aflalolliie HalexK-
HOCTBIO M CTAGH/IBIIOCTHI0O NaPaMeTpoB; TPeGYIOTCs TaKxke ofjeryeHHble Ha-
JAeXHble BBINPAMUTEIbHBIE arperaThi. TH arperaTsl AOJ/MKHBI GuITh MaJora-
6apuTHBIMH, YAOOHEIME IJ51 NPHMeHENHs B aBTOMAalUUHAX U CaMCJeTaXx.
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Takum o6pasom, oiHo#t u3 3ajau, CTOALIUX Nepe] 3aBOAOM «3IJEKTPo-
BHIPAMHTENbY, ABJAseTcA paspaboTka cepHil MaJorabapHTHLIX H KOMIJIEKT-
HBIX arperatos. HeoGs3aTenbHo naxe, uTo6bl B STHX arperartax GblIH yCTa-
HOBJIEHB F€DMAaHHEBLie HJH KpeMHHeBhle BBIMPAMHTENH, NycTh OYAYT ceJe-
HOBble HJIH THTaHOBBle, HO PaboTaTh OHH IOMKHBI HAJEXKHO.

Bropoe TpeGoBaHHe pagHOTEXHHYECKOH MpPOMBILIIEHHOCTH K 3aBOAY
«Snsexrpoaunpammenb» —3T0C [NPOMBIUIVIEHHBIH BLINYCK BeHTUJeH or |
1o 5 a.

OTMCTHM TPH NPHYHHBI, TOPMO3sILIKE YIyULICHHC NPOU3BOACTBA BHIMpA-
MHTCMCH:

a) KOHCTPYKTOpcKas HegopaboTka H3jenuii;

6) cnabasi TCXHOJIOTHA W HH3Kasg KY/bTypa MPOH3BOACTBA;

B) OpraHHM3alHOHHEHE HEMOJaiKH.

Juoan tuna JI302 KOHCTPYKTHBHO HenopaGoTaHHl, H BCA TAXKECTb ACpa-
GOTKH JIOXKHTCSl Ha cepuiiHbie 3aBoju. bosnbiiaa mafi6a oxJaXXneHus cosla-
eT HeygoOcTBa [Jsi pasMelllcHHsi JHOAOB B annapartype. 3aBoji chefal
OYeHb MHOTOE JJ/151 YJYUIIEHHs KOHCTPYKIHH BEHTHJEH, HO, K COXAJCHHIO OH
He CTPeMHJICA K yMeHbLIeHHIo ra6apuToB. A MaJjorabapHTHble YCTPOHCTBa
OYeHb HYXKHH MHOTHM OTPac/sM I POMBILIICHHOCTH.

Hux., A. C. Feavcbano
BHUUS

3a nocjefHue rofibl CTal IWHPOKO HCMOJAb30BaThCs NMEPEMEHHBIH onepa-
THBHBIfl TOK KaK Ha CyLIECTBYIOLIHX, TaK H Ha BHOBb CTPOAILUXCA NOACTaH-
mUsX U CTaHuuAX. Ha KPynHHIX MOACTAHUKAX NMPUMEHAIOTCA OOLIYHO COJEHO-
HiaHble npuBoabl. Co/leHOHAB ynpaBJjcHHS TpeOywTcs B 6OJbIIOM KoJaHYe:
cre. Jlng uX NMHTaHWs HYXHB BbINPSMUTENbHblE YCTAHOBKH C rCpPMaHHEBHI-
MH BEHTHSIMH. Taxkue YCTaHOBKH /S BKJIOUCHHSI BBIKJIOYATeACH HOKHEL
B TeueHue ~ | cex o6ecneduBats MouwHOCTH 10 20—100 x87 npu Hampsixke-
uun 110 8. BeinpsaMuTeabHBle YeTaHOBKK LA NMUTaHHA uenedl peneiiHoii 3a-
DIMTH JOJKHBI B TCUCHHC TAKOTO XXe BpPeMCHH obecrneydBaTh MOILHOCTb JO
1—1,5 k87 npu Hanpaxenuu 110 8.

BrinpamuTtenibHble YCTAaHOBKH NEPBOrC THNA BHIYCKAIOTCA Ha CeJeHOo-
BbIX BHIIPAMHTENNX, BCAEACTBHE YEro MEXKLY HanpsKeHHEM XOJOCTOro xoza
¥ HanpsiXKeHHEM NPH MOJHOH Harpyske uMeercs Goabuias pasuuna. Ilostomy
HHKaKHe APyruc NOTPeGHTeNH [OCTOSIHHOTO TOKa (UENH CHTHANH3AUHH H
TeJIeMEXaHWKKH) OT 3THX YCTAHOBOK NHTAThCA He MOryT. Taxue yCTaHOBKH
HCOOXOAMMQ NEPCBCCTH Ha repMaHHEBbie BLINPSAMUTENH, BHIYCKaeMbie
3aBOJOM «IJIEKTPOBHINPSIMHUTEADbY,

BrinpaMuTean Qo/KHB GbiThb coOGpaHbi B 0fHOGA3HHIH MOCT ¢ ABYyMS
BEeHTUSIMH B MJl€de, MapaJjiie/bHO.

OCHOBHBIM HCTOYHHKOM NHTaHHS BLINPAMHUTENbHLIX YCTaHOBOK, npef-
HA3HAYEHHBIX A/ MHTAHHA LCNH peselHOH 3allUTH, ABASIOTCA H3MEPHTENb-
Hble TpaHCHOPMATOPB TOKa. Tak Kak MOLIHOCTH, OTAaBaeMble TpaHcdopma-
TOpaMH TOKAa, HeBeJqHKH, TO npobjeMa MOBBILIEHHS K. T. A. BHIOpAMHTesel
BCTaeT oOueHb OcCTpo. Mcnmosnb3oBaHHe 3AeCh I'epMaHHEBBIX BHINpPsIMHTEseH
6bi10 Gbl 3KOHOMHYCCKH BBIOJHO, NOTOMY UTO BBHIIPSIMHTGNH C  BBICOKHM
K. L. 1. NO3BOIMJK Obl MepefiTy Ha MeHee MOLHBle TPaHCHOPMATOPHI TOKA.
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BrinpsaMuTe.ibHble ycTpoHCTBA NHTaHHSA Bbhinyckaiortes UeGoxkcapekum
5JIEKTPOANNaPAaTHBIM 34BOAOM, MAJOMOILHBIC YCTPOHCTBA BbLINYCKAKOTCH
¢ WCMOJIb30BaHUWeM repManHeBbix Boinpamutedeii tuna II'Ll u I-7. Ecan
34BOA «O.1€KTPOBLINPAMHUTEbY NOCTaBAsA1 Obl Bhinpsmureau J1-302, to Ue-
6oKcapcKuit 3aBoA cMOT Obl 3aMCHHTH CeJicHOBble BBIMPAMHTETH K B 6oJied
MOILHBIX YCTaHOBKaX,

Hux. C. M. Camgensnn

HHUKU3M

B 1955 r. 8 HUHU3IT 6bi1 Hasaxen BHINYCK NOJYNPOBOAHUKOBBIX Bbl-
npamuteicii. B ocHOBY nosyucnus p—n nepexoAa Boipsmutesnedl Gwlia
N0JIOKCHA TeXHOJOTHs, paspaboraunas JICHHHrpaACKHM (u3HKO-TeXHUYe-
CKUM HHCTHTYTOM.

KoncTpykTuBiioe odopmeliine BHIAPAMHTCICH ObLI10 HCCKOJILKO OT.IHY-
HbiM OT O6blYnOro. B yacTHoCTH, FCpMCTH3aLHs BHIIPAMUTENEH OCYILECTBIS-
Jacb 10BbLIM METOXOM, a HMMCHHO — BhIIpSMuTelbliag Waffa sajuBasach
TepMopeakThBHOlN cMmodolf Mapkin MDBK, paspa6orannof HHUUIII, 3Stor
MeTo[ O6CCHeYn/ repMETH3AIMI0 BhIAPAMUTCIEN.

Bbisl CKOHCTPYHPOBAH, W3MOTOBJACH W yCHELIo Onpo6oBan repMatueBbli
BBIPSMHTENb C HOBBIM PajlaTopoM W3 AiopasioMunus. Bec Buinmpamutesns
yMetibilen B Tpu pasa. Doy BHINYLICHbI BHIIPSMHTENH CO C.JICAYIOMINMI
xapaxtepucthkamu: 50 8 — 20 a; 80 8 — 10 a.

B ycjoBusx Hayulo-ACCAeR0BATENbCKOrO MHCTHTYTaA CCpHEHLIA BBINYCK
nofo6ubix BeinpaMUTeael Hepentabenen. [1o3ToMy Heo6X0AUMO, YTOGHI IpO-
H3BOACTBO BHiIPsiMHTesefl GbICTpee OCBOMJ 3aBOX «DJEKTPOBBINPSIMHTE b,

O HejocraTKax B NPOBEAEHHH TEXHOJOTHYeCKUX mpoueccoB. Ha 3aBone
«DJIEKTPOBLIPAMUTE/IbY PC3KA NOJYRPOBOANMKOBOTO MaTepnasa [1POH3BO-
autes crankom ¢ 10—15 nosoTHaMu, Korga CyilecTBy1OT craiku ¢ 100—120
nojotuamu, lllafi6a okpyrisiercs Takxke cTapbimu cnocoGamu. llaudonka
NpPOU3BOANTC BPYYHYlO, B TO BpeMs KaK AJIsi 3TOH LeJH HMEIOTCS CTalKH.

TexuoJornyeckne NPOLCCCH H3TOTOBJEHHS p—N NMepeXoia u apMHPOBa-
HUS BHIIPAMUTE.Tell 1PaBUILHBL.

Wnx., A. B. Pamnep

K xoucTpykuhn repmanueBbiX Boiipamuteseft tufia BI-50 ecth psaz
npeTeH3ui: Ok [JI0XO0 BBIAEPXKHUBAIOT TPACKY, UMEIOT MJIOX0e MeXanuyeckoe
KpcellJiende, YCTPOHCTBO TPOCHKA HEROCTATOYHO MO cedelHio AJs TEeRJOOTBO-
Ja, pafnaTop UCHOIb30BaH HEPalHoHaJbHO — NocjaefHie WaiObt XOJ0AHbIE,

Bemnpamutean tuna BI'-50 posxubl BHIRYCKAThCst NO CHEUHANbHBLIM TeX-
HUYECKHM YCJIOBHAM.

Konctpykuus sBeinpamutencit BI'-30, nepeaannas B3OU zasony «3aexk-
TPOBBLIIPAMHUTENb», Chipasg W TpeOyeT KoopAnHANbHOK Nepeleaxku. Boinps-
MHTeJIH 3TOTO THNA HOJKHBI HMCTh Ananason padounx dacrot 4002400 ey,
pa6otaTh npu Okpyxalolleii Temncparype +60 -—50°C u npu 989% otHoCH-
TCALHOH B.1aXKHOCTH ‘BO3JyXa; BHACPKHBATL TPACKY C ycKopehueMm 2+3 g 1

112



yactotoil 30 2y, 3aBoj LOMKEH rapaHTHPOBATh CPOK CAYKOb BHIOPIMHUTEEH.

Ho cux nop 3aKasuHKH He HMEIOT KPHBHIX TEPErpysouHofl cocOGHOCTH
pemnpsaMuTetelt BI'-50. He paspaGoraHa ux saliuta B BuAe MJIaBKHX BCTa-
BOK H aBTOMAaTOB [IOBTOPHOI'O BKJIIOYEHHS.

[TpoMbilyieHHOCTH U Pa3paboTUMKaM HY:KHbBI KaK KOMIlJeKTHbie BbIMPsi-
MHUTEJIbHble YCTPOHCTBA, TaK M OTAEJbHble TIPHUGOPHL.

CunraeM HeOOXOAUMBIM TPeABSBUTH CJjeaylOLlHe TPeGOBaHUM:

1. BoinycTuTh B KpaTuafillue CPOKH ClienHadbHbie TEXHHUECKHE YC/IOBHS
Ha BoiipamuTesn tuna BI-50.

2. PaspaGoTaTh 3alIHTy B BHJE (IaBKHX BCTaBOK M aBTOMATOB AJifi
annaparypsl, HCAOJb3ylOLlel YKa3aHHble BBIIPAMHTEIH.

3. OkasaTh BCeMCPHYI0 M[OMOLUb 3aBOAY «DJEKTPOBHIIPIMHTE/bY B
JaJipHeflieM BBITYCKC CHJI0OBBIX JHOLOB.

Uuw, H. II. Asybin

IIKB MuHucTepcTsa cBsi3H

BoabmitHeTBo npeanpusitifi MunucrepcTBa CBA3H [JaBHO OTKAa3a.0Ch
OT MpUMeHeHHs Bpainalomiuxcs npcobpasoBatcieii. OcHOBHbIM 00opynoBa-
HHEeM 3JICKTPOYCTAHOBOK [Jisi MUTAHHA aniapaTtypbl cBsA3W Ha MCAKIYropoa-
HBIX KabeJbHBIX W BO3AYLIHBIX MArHCTPaJiiX, aBTOMATHYECKUX TesiehOHHBIX
CTaHIHAX ABJSIOTCST MOJYNPOBOJHHKOBBIC BLINPAMHUTE/ M. [1pOMBILJICHHOCTD
MunncrepcTBa ¢BSI3H BLINMYCKACT TAKHE YCTAHOBKH MOIIHOCTbIO OT 1 10 9 k8T
¢ BLIMPAMJICHHBIM HampsiKeHuem 26; 27; 120 u 220 8. Opnako 314 ycrpofi-
cTBa 0a3upyIOTCST Ha CeVIEHOBBIX BCHTHJISIX, KOTOPble HMEIOT CPABHUTCJIbLHO
HHU3KHE 3JIeKTPUUCCKHC OKA3aTC/IH.

KB MunucrepcTBa cBa3K 3aKaH4HBaeT paboTy HaJ CO3LAHHCM BBINPsi-
MHTeJIbIIOTO YCTPOHCTBa Ha repManuueBbix avogax tuna BT-10, BI-150,
BI'-50-110. B nepBoii craguy ucapiTauuii auoas thuna Bl nokasasu xopoliue
pe3y/bTaThi,

CTOUMOCTh MOCTOB H3 TePMAHHEBHIX [JHOMAOB, BbIIIYCKACMBIX 3aBOJAOM
«DJIeKTPOBLI PAMHUTE b, IpeBblaeT B 5—6 pas cTOMMOCTb MOCTOB H3 celle-
HOBBIX BeHTH/CH. B ¢Bfi3u ¢ 3THM HeOGXOAMMO MPUHATL PCLUUTEsbHLIE Mephi
K PE3KOMY CHHXKCHHIO CTOMMOCTH I'cpMaHHeBbix ANojon. HyxHo ycTaHoBHTDb
HEHbl Ha AHOMABI B 3aBHCHMOCTH OT JOMYCTHUMOIG OOpaTiioro HAfPSXKCHHSL.
D70 MOBLICUT 3aMHTCPCCOBAHHOCTH B BbIYCKC r¢PMaHHEBbIX AHOAO0B Ha [10OBHI-
IIcHHbie HanpsXKeHH,

[TpoMbluienHocTH MuHHCTepcTBa c¢BsA3u Tpebylotrcs auonasi BI'-8 u
BI'-10 na o6paTHoe HampskeHHe g0 225—250 8, a TakXKe [OPOMEXYTOUHbIE
auoast BI-25 uau BI-30. [lotpeGHocts B auomax BI-10 (150—250 a),
BI'-25 (150 ) u BI'-50 (110 8) Bricoka. Bo3amoxkHa TakXe MocTaBKa JHOJA0B
B Buje GJIOKOB MO HAUIHM YcpTexkaM. MHHHCTCPCTBO CBSI3H MOXeT ObICTpO
BBCCTH TepMaHHeBble BHIIPAMUTE/ M B 3KCIIyaTauHio U CHesiaTb 3aMcyaHHUs
1o ux pabore.

B nesisix OOBBLILICHHS OTBCTCTBEHHOCTH 3a KAuyeCTBO JIHOAOB ObL1o Obl
Hesiecoo6pasHo MOPYYHThL M3TOTOBJIEHHC p—n MCPCXOAO0B 3aBOAY-H3IOTOBH-
TeJII0 MOJYIPOBOAHUKOBOTO MaTepHasia ¢ TeM, UTOOb! 3aBOA «DJieKTPOBLIMPs-
MHUTEJb» H3TrOTOBJIsL AHOALL [1pH 3TOM GVAVT HCK.IIOYCHBI MOTEPH TCPMaHHs
M KPCMHHUSL.
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Kann, texu., navk 4. A. Coxosuu

B3U umMm. B. HU. Jleunsa

O uenecoo6pasupix 06acTaX NPUMEHEHMS FePMAHUEBBIX W KPEMHHEBBIX
sbinpamureneii. Kak u3BecTHO, IpeUMyIiecTBa NOMYIPOBOAHHKOBEIX BHINPSIMH-
Tejiefl COCTOAT B HX KOMIAKTHOCTH, BBICOKOM K. II. ., CIOCOGHOCTH KpeMHHe-
BbIX BbIlIpsiMHTeNeli pa6oTaTh NpH BbICOKOH TeMIlepaType H B TSXKeJbIX YCJ/I0-
Busix. Ho aTH BHIIpsIMUTENH He JHLIEHBI H HEJOCTAaTKOB: KOMNAKTHOCTH Bhi-
3bIBAET YYBCTBHTENBHOCTD K TOKOBBIM Neperpyskam; KpaTkoBpeMeHHBIe mepe-
HanpsiXXeHHsi MOTYT BBLIBECTH BEHTHJIH U3 CTPOSi; MaTepHaJbl [/ STHX BBIIPS-
MHTeJell Ioporo CTOAT H TPY/JHH B U3roToBJAeHHH. Kpome Toro, nojynpoBoj-
HUKOBLIE BHIPSIMUTENH SIBJASIIOTCSA HeyNpaB/sieMBIMH H He NO3BOJSIOT pery-
JIHpPOBATh HampsiKeHHe MOCTOSIHHOIO TOKa, KaK 3TO Jle1aeTcsi B PTYTHBIX Mpe-
o6pasoBaTesisix — MyTeM CeTOYHOro YNpaBJeHHS.

Ilpu comoctaBneHHH XapaKTePHCTHK MOJYNPOBONAHHKOBBLIX H PTYTHBIX
BHIPsSIMHTeJIefl CTAHOBHTCA $ICHO, YTO Jlajieko He BO BceXx 06JacTsax cielyer
3aMEHATb CYHIeCTBYIOUIHe NpeoGpa3oBaTesin MOJYNPOBOAHHKOBEIMH.

CoBpeMeHHBIe THNBI 3aMasiHHBIX PTYTHLIX BBHIIPSMHTENEH WMEIOT NpoCToe
YCTPOHACTBO U MOTYT GBITH aBTOMaTH3HpOBaHbl. C yueTOM 3TOrO repMaHHeBHEe
H KpeMHUeBble BLINPSAMHUTENH [JO/KHBE B NePBYI0 ouepelb BHeJPSTbCA B TeX
o0nacTsax, rie Henb3s 6e3 HHX o6ofiTvch MM TAe HX NPHMEHEHHe JaeT Hawu-
Gonblinii sKoHOMHUYecKull 3 deKT.

Hau6oabuinit 3kKoHOMHYecKH#i 3¢ (eKT AaeT MPHMEHeHHe TepMaHHeBHIX
BBHIIPSAIMHTENeH [/ YCTAHOBOK HH3KOTO HANpsXKeHUs TpH O6OJblIOH cHae
TOKa, paGoTalouiuX Ha TajbBaHHYECKWe BaHHEL, 3/JeKTPOJH3 W T. M. 31ech
3aMeHa MOTOp-TeHepaToPOB MO3BoJIseT MOBLICHTD K. II. . ot 50—60% 10 90%
u 060.bllle, YMEHbIIHTL CTOMMOCTb YCTAaHOBOK U IOMeIlleHuil, YIPOCTHTb
oGcayxuBaHue, dTo arperatsl Ha 500—1000 a, 12—24 8 u arperathl ~200 X4,
50 8. Ciona oTHOCATCS U 3apsifiHbie YCTPOHCTBA, KOTOPHE BhIMyCKaeT 3aBOJ.
IlepcneKTHBHO NpHMEHEHHe TrepMaHus AJs BO3GYXKIEHHs CHMHXPOHHBIX Ma-
HiuA, A5 MHTaHWS OCBEHIEHHS Ha JKeJe3HOJOPOKHOM TpaHcnopre. B mepByto
ouepeb repMaHHeBble BHIIPSAMHTENH NOJKHE GbITH NPUMEHEHE B 3THX 06-
JIACTSX.

Hesicna nenecooGpasHocTs MpHMeHEHHS repMaHHeBbX BeHTH el B cXeMe
NUTaHHS 3aUIHTHBIX M ONMEPATHBHBIX uenelf. 37ech MOXKeT GbiTh JOCTHIHYTa
9KOHOMHS, HO He MOXeT GbIThb rapaHTHPOBaHa HaJeXHOCTb PaboTHI.

3aBoj «DJeKPOBBINIPAMHTENb> [OJIKEH CleIHAJH3HPOBAThbCs B 06/acTi
CHJIOBBIX repMaHHeBBIX BHIMpsAIMHTeNel H MPOM3BOJAHTL BEeHTHJH GoJblle 4eM
Ha 10 a.

KpeMHueBbie BHIMPSIMHTENMH 06GnafalOT NMPEHMYHIECTBOM IO CPaBHEHHIO
c repMaHHEeBbHIMH B OTHOLIeHHH paboueii Temneparypnl. Ho oHu umelor Gonee
C/IOXKHYIO TEXHOJIOTHIO H3rOTOBJieHHs. B ycTaHOBKax HH3KOro HampsiKeHHS
repMaHueBble BBIPSIMHTENH H3-332 MEHblIEro MajeHHA HaNpPSIKEeHHs HMeloT
npeuMyHiecTBa nepej KpeMHHeBEIMH. KpeMHHeBEe — [OJIXKHB! HATH Ha yCTa-
HOBKH, pa6oralollide B TAXKeJbIX YCIOBHAX.

Ecrb 3a/aHue Ha pa3paboTKy KpeMHHEBbIX BHINPSIMUTENEH [Jisi 3JeKTPH-
¢duxauuu TpaHcmopra. IIpenmyniecTBa 3/1€KTPOBO30B C KPeMHHEBBHIMH BHI-
NpAMHATENSIMH B TOM, YTO OHH ITOCTOSIHHO GYAYT rOTOBHI K [efiCTBHIO: KpeM-
HHeBHIH BHIMPSIMHTENb HE HYXKJAaeTcs B MOAOTPEBe [0 ONpefeNIeHHOH TeMre-
paTypsl nepej BKJIIOYEHHEM; OGCHYXHBaHHE 3JEKTPOBO32 B IKCIJIyaTallHH
YIPOCTHTCS.

Ho Mbl He HOMXHB OGXOAHTb HeNOCTaTKH, CBSiI3aHHBIE ¢ NMpPHMEHeHHeM
Ha JKeJe3HOJOPOXKHOM TPAHCMOPTe KpeMHHEeBHX BHIPsMUTEdCH B3aMeH
pryTHbiX. KpeMHHeBble BHUIPSMHTENH YYBCTBHTEbHBI K INMePeHaNpsiKeHHSM
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¥ MOTYT MocTpajaTh OT aTMochepHHX mepeHanpsixenuil. HyxHo samumars
HX OT TOJIYKOB TOKA M Neperpysok cneuHasbHoll OHCTPoAefiCTBYIONMICH 3a1MH-
TO#, KOTOpas elle He paspaboTaHa. [103ToMy He/b3sl BCe 3JIEKTPOBO3k! mepe-
BOAMTb Ha KPeMHHeBble BHINPAMHTENH; MOXeT OniTh, NMOKa UenecoobpasHo
nepesecti 10—20% 3/1eKTPOBO30B MepeMeHHOTO TOKa, a OCTaJlbHhle HYCTHTH
Ha PTyTHHE BHINpAMHTeNH. KpemHHeBHe BLINPAMHTENH Jydllle HanpaBHThb
JJIsl YAOBJIETBOPEHHS NOTpe6HOCTel B CrenHa bHbX 004acTaX, IAe OHU HeoO-
XOAHMBIL,

CnopHeiM fIBJsieTCs NPHMEHEHHe KPEMHHEBLIX BHIIPAMUTE/NeH Ha TAro-
Boil noActanuyi. Hu Ha 3/exTPOBO3aX, HH Ha NOACTAHUMAX 5TH BHIIPAMH-
TeJiH peKynepalliy 3HePrHH OCYIeCTBAATh HE NMO3BOJAT.

Lenecoo6pasHo NOCTPOHTL ONMHITHYIO YCTAHOBKY OGOJBILONH MOLLHOCTH
C KPeMHHEeBbIMH BLINPAMHTENSAMH — HaNPHMep, AJA 3JEKTPOJH3a BOAHBIX
pactBopoB Ha 10—20 xa, npu HanpsokeHun 100—200 8. OpHeHTHPOBATLCS
Ha 3aMeHY PTYTHHIX BhINpsiMHTeJel B aJlloMHHHEeBOH NPOMBIIIJIEHHOCTH NOKa
He NMpPeJCTaBjsfeTcs BO3MOXHHM. 3IeCb HeOOGXOAHMO HCHOJb30BaTh COBpe-
MEHHBIC THINBI 3aMasiHHBIX PTYTHHIX BHINpsiMuTeseli, Gojsee KOMNAKTHBIX, Ha-
JeXHbIX H NPOCTHIX B 9KCNJAYyaTalHH, YeM HbIHE NPUMEHsIeMbIE.

Her BO3MOXHOCTH NOJMHOCTBIO M UeTKO ONpele/HTb Liesecoob6pasHue
06J1aCTH NPUMEHEHHs BLIPAMHTE el Pas3JHYHBIX BHAOB. DTa paboTa AOJXK-
Ha Getb npoBegeHa KoMHucchelt THTK T'ocnnana CCCP u PCOCP no npe-
o6pa3oBaTeJ/bHOI TeXHHKe,

O wkaje MOWHOCTK NPeoGpa3oBaTeNbHBIX YCTPOACTB M 00 nX KOMNJIEK-
toBankn, Ha Ham B3r/Isj, BLIMPSIMHTENH HYXKHO KOMIJEKTOBATh OJIOKaMMH.
Otu OsoKH OYAYT BKJOYaTb B ce0si BEeHTHAH, NOAOOpaHHbie 1O XapaKTepH-
CTHKaM, yCTPOHCTBa 3alLMTHl OT NepeHanpsiXkKeHHii U KOPOTKHX 3aMblKaHHH,
CHCTEMBbl OXJaXKAeHHsl, TOKOMOABOAK. Moryr ObiTb HCNO/b30BaHbl 6JIOKH 1O
TpexdasHOil HY/AeBOH CXeMe Ha MOLIHOCTL A0 5 K8T ¢ TpeMs 3JeMeHTaMH H
llecThbio, COGPaHHBIMK MO WecTH(a3HO WM MO MOCTOBOI cXeMe,

Jns BHICOKOTO HampsKeHHsT MOXHO COCTaBHTb OJIOKH M3 TepMaHHeBbIX
BLINPsIMHTeell, COelHHEHHBIX NOC/CLOBATeAbHO B NJe4aX MOCTOBOH CXeMbl.
W3 BoinpsiMHTesell, COOTBETCTBYIOLMX IKaJe, npedsoxennoir BOU, moryr
ObiTb cobGpaHbl, HanpuMmep, caelywoliHe 0A0KH: 6JOK H3 TepMaHWEBHX BhI-
npsimureselt BI'-10 npu ecrecTBeHHOM OXJaXKIeHHH, KOTOpHI GyAeT oTAa-
‘BaTh 15 @, 120 8 uau 15 a, 200 8 npu MOCTOBO# cXeme, a MpH NPHHYAUTENDb-
HoM oxJaxienuu — 30 a; Ha 6.10Ke ¢ wiecTbio BeHTHUAssMH BI-500 MoxHO
noayuurb 3000 a, 40 8, uau 1500 a, 80 s, T. e. 120 k6. U3 Takux 6J0KOB
MOXKHO KOMIIEKTOBATb GOJbLIOE KOJAHYECTBO THMOB arperato, NpHMeHss!
napaJjie/ibHoe BKJIOYEHHe.

Takum 00pa3oM, BO3HHKAeT BO3MOXHOCTb Y/OBJETBOPEHHsI WIHPOKOTO
quanasoHa norpebHocTeii B npeo6pasoBaTessX PasJHYHOTO HaNpsiKEHHsI.
MOXHO KOMNJIEKTOBAaTh arperathl Ha O4eHb 6OJIbIIYIO CHJAY TOKA.

Hnsa paspaGoTku cepuu arperatoB Heo6XONMMO pelinTh Bonpoc 06 opra-
HU3AIHK HA 32BOJE CKBp. '

Texuuueckue TpeGOBaHKA K BHITPAMHUTEIbHBIM JI€MeHTaM. BuinpsMureb-
Hble 3JIEMEHThl XapaKTePH3YIOTCH CJAeAYIOUHMH JaHHbIMH:

1. ITapameTpbi BEHTHJSA — TOK H HaNpsKeHHE — onpelensioTcs WKaJaoH
H KJaccoM.

2. Tpe6oBaHuA K YCJAOBHAM OXJaXAeHHs! PasjHulibl ¥ repMaHHeBHIX H
KpeMHHEBHIX 3JIEMEHTOB.

3. 3amuIleHHOCTb OT BJAHAHHI BHeLIHEl cpeAbl: BJAXKHOCTH, MbUIH,

4. CrneuuanbHole TpeGoBaHHA: (popMa NOACOeNHHEHHS, Bec, YAapOCTOH-
KOCTb, BUGPOCTOHKOCTb, CMOCOGHOCTL BhiAEPXKHBaATh NMeperpyskH.

B cOOTBETCTBHH C AejieHHeM BEHTHJe{l Ha pasjHyHblC KJacChl Hampsxke-
HHS JOJKHBI GBHITh YCTAHOBJEHB! CTelHa/bHble THNBI BeHTHJEH AJs pasiuy-
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1BIX YC10BHA nipuMeHcHus. Hanpumep, cciak yC/10BHs1 PaboThl CBA3anbl ¢ Ie-
perpyskamH, BEHTH/b JIO0J2KeH OblTh B3AT Ha MCHBILYIO CPCAHIOID Harpysky
u OyieT HeJOHCNOJb30BaH R YCJIOBHAX POBHON Harpysxkd, [as wiaXxTHBIX
VYCTaHOBOK WJIH APYTHX, paGoTaioliyX B YCJOBUSIX 3arPsi3HEHUS W BHICOKOM
B.12XKHOCTH, HY>KHb! BCHTHJIH C YCHJICHHOH H3O.ISILMCH, AJis1 aBHaUHH — C Ma-
JIbIM BECOM H T. 1L ‘

BOU paspalatriBaer cienuaJbi'vie TMIiI BEeHTHIeH AJs LIAXTHBIX 3a-
paaHelx yerpofictd (CBI-50): rentHan ¢ yE'J.H4€HHOH neperpysounofl ¢ro-
cOGHOCTBIO; YAapO- H BUOPOC:* iini'e, XOPOLUO rCPMETU3HPOBAHHbBIE KOHCTPYK-
LMH 1051 CTICIHAILHBIX npAMeHcHA#, OnulT NoKaselBacT, YTo Ha JaHHOM JdTarne
Hele1cco00pa3Ho o3 1aBaTh YHHBCPCAIbIbIH MONAYNPOBOAHHKOBLII BEHTHIb,
OTBEUAIOUIHII PasHOOGPAa3HBIM TMPOTHBOPCUHBLIM TPeGOBAaHUSM PpasyIHuHBIX
YCAOBHH MPHMCHEHHSA,

CyuiectByer psif o0JacTCll, Tjie TepMallHeBble BCHTHIH AaI0T 60JbINOMH
3KOHCMUUCCKHT 3((CKT, XOTS OHH H lic OTBEYaloT TPCOOBAHHAM 3KCMayaTa-
LAY B 1pyrix obgactax, rac Tpedyerest Goablias TepmoctoiikocTh. OaHako
ofuice TpedoBanue BeeX MOTPEGUTE.ICi, KOTOPOE AOXKIIO  YAORICTBOPATL-
cf,— HajexkKilocTh B paloTe H MHJICHTHUIIOCTH XapakTepHcrik. DTH mapa-
MCTPB! 3aBHCAT, KOHCYHO, OT TEXHOJOTHH HU3TOTORJICIHHS, 110 Olili TVIaBHbIM
06pason OMPCiCASIOTCs MaTCPHATIOM,

TpoOoBaHHsA K KaucCTBY ¥ ONNOPOAHOCTH MaTcpHana npll mpoushoICTBe
CHJIOBBIX TO.JYMPOBOIHUKOBKIX BBHITIPSIMUTENCH OUYCHb BBICOKHMC. TOXIOJIOTHs
NpOU3BOJACTBA FCPMAHUCBLIX BRIMPsMUTCJelH, paspasorannas BOM, obcecie-
UHBACT MOJYU.lIHC KauyeCTBCHHBLIX BCHTMJcH. o yci1oBdst nponssoiacrna
34BOAA He 1V2BOJISHOT COOMIONATh 3Ty TCXHOIOTHIO.

B cBsi3H ¢ 3THM H.CTOATCIBHO TPCGYCTCSl PCKOHCTPYKIHS 3aB01a «DCH-
TPOBBITIPSIMHTEb» U ycudenue Gasm BIOM Texnosornueckum oGopyicBy-
HHCM. 3TO 4aCT BO3MOXKIOCTH OBICTpUC ODPTAHUH30RATL BHIIYCK KPCMIHCBRIN
BBIMPSIMHTCIICH.

M. I. Tpeiisac

IHHUK MIIC

B Teuchue 25 JieT 3HeprocHalKCHI(l KC/JC3HOLOPOKHOIO TPaHCHOPTA
HacTeHUNBO AOOHBAJIACH, OT NPOMBILIVICHIBIX OPraHH3auul KOHCTPYKTHBHO
H 9KCTIyaTaudoHHO MPOCTOro, a rJaBioc, paGoTOCMOCOGHOr0 PTYTHOIO BhHI-
npsMuTeas. B 1945 r. 3aBoxy «YpaJsiekTpoannapaT» co3ian pasbopiibic
BOJOOXJIaXKAAacMbie PTyTible BhipsMutesad PMIIB 500 X 6 ¢ ceTounmiM yn-
paBJjeHHeM. Arperat HMecT cXeMmy: ABC o0patHbie 3BC3ibl C pa3ic/siouie
Katyiwkoil. llecoBeplIcHCTBO TCXHOJOTHYE U YBEJUYHBAIOLLCCCS KOJHYCCTBO
KeJe3HOMOPOKHBIX MEPCBO30K, a CJe[0BaTCIbHO, W NOTPebJsACMOro TOKa,
NPHBEJIO K TOMY, UTO MpH GOJIbLWIKX 00paTIbIX HANPSIKCHHSNX CHJIBHO BO3POC
J0 KOJHYCCTBO OOpaTHBbIX 3aXKHTaHUil: ono gocturio cebitie 20 000 B rot.

Hexkortopsic MeTOAbl 0OpbObI ¢ OOpaTHbIMM 3aKHFAHHSMH H3BECTHbI:
duxcatopul KaTomNoOro msTHA, Ucnoyxkn RC. crukaouue packauky obpart-
HOro HampaXCHHs, BO3HHKAIOULYIO H3-32 MapasuTHbiXx CMKOCTCH BBITIPSIMH-
TeapnoOro arperata u 1. n. Ho 3TH MCPONPHATHST HC BBOASITCSl H3-32 OTCVi-
CTBHs1 BOJL(PAMOBBIX HJIH MOJAUGACHOBHLIX TPYS ATs1 PUKCATOPOB M.IH KOU-
Jencatopos Ads uenoukd RC.
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B cBA3n ¢ 3TMM NpHLLIOCH TIOHTH Ha 3aMCHY CHJOBBIX CXGM TaKHMH,
B KOTOPBIX BCHTHJM BKJIOYEHB 1o ABa NocjicioBarciabHo B (ase. Takas
KacKajfiHas cXeMa c ycrnexoM pabotact Ha OMcKo#i Xefae3HOl jpopore, pomy-
ckasi GoJbllHe meperpysku 6es o6partHeix 3axuranufi. Ognako cobuparhb
HCMOYKH AaXKe U3 ABYX BCHTHJCH, BecoMm mno 250 xe, TpyaHo.

Bot 31cch-To u HanmpauiuBaeTcs BHIBOJ O 3aMCHE TaKHX BCHTHJACH noJay-
11POBOJHHKOBBIMH.,

[TapamMeTphl MoAynpOBOAHHKOBEIX BCHTHACH onpepeassu B 100 a npu
600 8 o6paTHOrO HanpsKeHus.

OzxHako 10 TCX TIOp NoKa He OyaeT HYXKHOTO KOJMUCCTBA MOJIYTPOBOL-
HHKOBBIX BCHTHJCH na 600 g8, MoxIo 6yacT paboTath ¢ BBIIPAMHTCAAMH Ha
50 a, 200 300 8. Hapmo O6yacr cobpaTh MaKCThl M HCUBITATh paGoTy 3THX
BCHTHAEH B YCAOBHSX, GAM3KHX K 3KCTAyaTallHOHIBIM; TIPH 3TOM I1CCOMIICH-
HO BLIIBUTCH PAX SABACHHH, YCAOXKHAICHIHX pa6oTy 1Oy TPOBOIHHKOBAIX
BLIIPAMHTCACH B OTACJLHLIX CXCMaXx.

Bosbmem paGory nOJYNPOBOAHHKOBHIX BuLiIpAMHTeIcH B 12-asibix
cxeMax. DTH CXCMBl HYKHBI HC TOJABKO A5l YHHYTOXKCHUA 5—7-f rapMOHHK
B TICPBMYHOH CCTH, HO M A5l YHHUTOXCHHSI TapMONUMK B BLITIPAM.ICHIIONM
HanpsuKeluy ¢ yacroroit 300--900 2y, cuabio BAMAKMWIMX Ha paGory BO3-
AYIIUBIX JAUHHE CBSA3Y.

Onnako 12-¢asHbic cXCMBl, CO3AaliHBIC TapaJiacabHON paGoroil arpera-
T0B, TCPBHUHBLIC OGMOTKM TPaHCGOPMAaTOPOB KOTOPHIX COCAMHCHKI «3BC3A0H»
U «TPCYTOJBIHKOMY, BBI3LIBAKOT LHPKYJIAUHOHHBIE TOK MCEXKAY arperaraMu
yactotoli 300 2. DTOT TOK AOMOAINMUTC/IBHO HATPCBACT aHOAHBIC TOJOBKH
BRIMpAMHUTCs, M ecan yx JOTMOJHHTCABHAs HArpy3ka GCCMOKOHT 3aBOj
«¥YpaasackTpoannapars ¥ OH TPCOYCT YCTAHOBKH AJSl PTYTHBIX BHITIPAMUTE-
Jeit KaToAHBIX peakTopos no 5 men Ha 1000 @, To BpAA M NOJYTPOBOAHH-
KOBBIC BCHTHAM OyayT Gespasauuinsl K 37108 neperpyske. Caegosareasto, He-
0GXOANMO 3IKCTICPUMCHTHPOBATE,

KoMmyTauus aHOOHOTO TOKa BHI3BIBACT BEICOKOYACTOTHBIC TapMOHHKH
TOKa, BJHAIOUIHC Ha PaBoTy BLICOKOYACTOTHBIX KaHAMA0B CBSI3Y; CJ1CAOBATCAb-
1O, 3TOT BOUPOC TaKxke TPEOYCT CBOCTO PCLICHHUS,

CucreMa 3aHiuTh! J0JXKHA GLITL paccMorpena ocobo. Hukakue GuicTpo-
ACHCTBYIOUIMC TIPCAOXPAHUTCAM HC MOTYT OBITh TPH3HAHBI TOAHLIMH TIPU
HAUWIMX MOIIHOCTSX, KOTAa TOK KOPOTKOTO 3aMBIKaHMs Ha MOACTaHUMAX
JdocTHracT B oTAcAbHBIX cayuasx 30 000 a. Hyxna cucrema 3aiiutel ¥ cHr-
HaJAM3aUMH ¢ 3J1CMCHTAMH B njcuax Rau ¢dasax u T. A

Takum o6pa3zoM, HCOOXOAMMO TOCIHCIUUTEL ¢ BelAauell HaM ONBITHBIX
06pasuoB TOJYTPOBOANHMKOBEIX BCHTHJCH, B 4aCTHOCTH, A/t HYXA TATOBBIX
noacranuuii ¢ TeMm, 4roOnl MOXHO OBLIO TPHCTYMHTL TOKa K Jabopatop-
HBIM HCCAeNOBanUsiM paGoTLl BHIIPAMHUTCIACH B Pas/MUHBIX cXeMax M ycJjo-
BUAX.



PEIMEHHUE
Bcecow3Horo coBeumjaHusi N0 NpUMEHEHHIO
KOMIJIEKTHbIX MOJYNPOBOIHUKOBbBIX
BbINPSIMUTEJIbHBIX YCTaHOBOK
B MPOMBIIIJIEHHOCTH

r. Caparnck 11—14 asrycra 1958 r.

CoscuiaHHe, co3BaiiHoe LIeHTpanbHbIM GIOPO TCXHHYECKOH HHPOPMAaUHH
HHWH sackrponpomeiiiieHHocTH B Mopaosckum Coserom Hapoaunoro xo-
sgiicTBa no nopyuednio l'ocnnana CCCP u locnsiana PC®CP, paccMortpesio
COCTOSIHHC HCCJiefloBaHHI, pa3pabOTKH H MPHMEHCHHS CHJIOBHIX MOJYNMPOBO-
HHKOBHIX BHIMpsIMHTE/ed.

CHJA0BBIC N0JIYNPOBOAHHKOBLIE (FepMaHHeBLie H KDCMHHCBEIC) BbIMPSAMHU-
Tesu, 001871858 BHICOKHMH TEXHHKO-3KOHOMHYECKHMH TOKa3aTejisiMH (BBICO-
KHH KO3@(HUHCHT NOJNC3HOr0 AeHCTBHA, He0oJbliHe FaGapHTH, CTa0HJIBHOCTh
XapaKTCPHCTHK, BUOPO- i yAapocTOHKOCTb, GOMBILOH CPOK CayKOGbHl M Ap.),
HaxoAAT Bce OGoJibilice NpHMEeHEeHHC B pPa3/iHUHBIX OTPAacjaX MPOMBILLJICH-
HOCTH: B YCTAHOBKAX JJf 3.CKTPOJH32 H TaJbBAHONJACTHKH, B YepHOH H
UBCTHOR MCTaJ/L1yprii, B XHMHUYCCKOH NPOMBIILJIEHHOCTH H MALIHHOCTPOEHHH,
B MOABHXHOM COCTaBe 3JeKTPH(MHLUHPOBAHHOTO >KET€3HOJAOPOXKHOIO TPaHC-
nopTa, AJs 3aPAAKH aKKYMYJASTOPOB, B YCTPOHCTBAX BO3GYK/ACHHA CHHXPOH-
HBIX TCHepAaTOPOB H 3JEKTPOABHTATEsCH, AJ/i NMHTAHHUA NMOCTOSHHRIM TOKOM
BCCBO3MOXHbBIX yCTZHOBOK 3JIeKTPONPHBOAA, aBTOMATHKH CBSA3H H Ap.

B ortaenbHBIX cay4yasx [Jisi TpeoGpasoBaHHS TOKA MOTYT NMPHMCHSATHCA
TOJILKO MOJYTPOBOJHUKOBBIC BhIIIPAMHTCIIH,

Oco60 1WHPOKHE NEPCNEKTHBb OTKPHIBAIOTCA NMePel KPEeMHHEBBIMH CHJ0-
BbIMH BBHITIPSMHTCJ/ISIME GJ1arOfaps HX BHICOKON TEMJIOCTONKOCTH H ¢nocob-
HOCTH BBHIACPXXHBaTh GOJIBIIHC OGPATHEHC HampaXCHHSA.

3a nocsieiHHC TOALI OCBOCHO NMPOH3BOACTBO rCPMaHHs, B OCHOBHOM IIpH-
FOAHOTO JJisi H3FOTOBJIEHHSI CHJOBBIX MOJIYIPOBOJHHKOBLIX BhINPAMHTCICH.
OcBauBaeTcs NPOH3BOACTBO KPCMHHSA.

®usnuecknm uHetutyToM Axkafemun Hayk CCCP, BcecoiosHbBIM 3/CK-
TPOTCXHHYCCKHM HHCTUTyTOM, HayuHo-HccaeloBaTC/AbCKHM HHCTHTYTOM pa-
JHOTCXHHUCCKOH MPOMBILIJIEHHOCTH H JiaGoparopucii 32BoAa «DJCKTPOBLINIPS-
MHTeJb» pa3paGoTaH psaf TCOPCTHUECKHX BOMPOCOB, CBA3AHHBIX C CO3JaHHCM
ROJIyNPOBOJHHKOBHIX BCHTHJ/ICH H BHINPAMHTCHABHEIX YCTAHOBOK,

JlaGopaTtopuefl cHJOBBIX TOJYIPOBOAHHKOBBIX BhinpAMHTeacH BOU pas-
pa6oTaHsl | NepefiaHEl B IPOH3BOJACTBO [ePMAHHCBBIC BCHTHJIH C BO3AYIIHBIM
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oxnaxaesdem BI-10 u BI'-50 Ha Toku 10 u 50 a. PaspaGoTaHnl OnbiTHHIE
0o6pasiul repMaHHEeBLHIX BeHTHJEH ¢ BOAAHLIM OxaaxAenneM BI-200 u BT-500
Ha ToKH 200 u 500 a. Beayrcs paspa6oTKH KpeMHHEBHIX BEHTHEH ¢ BO3AYIL-
HeIM oxaaxaesneM BK-10, BK-50 u BK-100 wa 10, 50 u 100 a.

Paspa6GoraHbl ¥ M3roTOBJEHBl ONBITHEHE OGPas3WUBl Psfa NOJYNPOBOAHH-
KOBBIX BBINPSAAMHTEJBHHIX YCTaHOBOK, B TOM UYHCJe ycTanoBKka Ha 1500 a,
100 6 pna Bo3GyxmeHus: TypGoreiepatopa, ycTanoska ia 100 @ aas 3apsiaxu
aKKYMYJSTOPHEIX ©GaTapeli INaXTHBIX 3JEKTPOBO30OB, BBELIPAMHTEIbIOC
'YCTpOHCTBO AJs1 BO3GYXKIeHus CHHXPOHIBIX FeHepaToOpoB H Ap.

Ha 3aBoge «DNeKTpoOBHINpPSAMUTE b», CNEUHATH3UPOBAHHOM MO NPOH3-
BOJACTBY CHJIOBEIX MOJYHNPOBONHHKOBLIX BHINMPSIMHTE/NEH, OCBOEHO M3TOTOBJIE-
Hpe BeHTwJell Tuna BI-10 u BI-50, a rakxe Bentusesr [1-302, 1-303 u
J1-305, paspa6otanubix HUH pagunoTexiinyeckoit mpoMEuilLieHHOCTH. Benyrt-
<51 paGoTEl M0 OCBOEIHIO MPOH3BOACTBA KPEMHHCBBIX BEHTHJIEH.

3aBog paGoraer naj yJyulleHueM KauecTBa BHIMYCKAeMBIX BEHTHJCIH,
KaK B YaCTH YJAYYLICHHS HX KOHCTPYKUHH (NOBBIILIEHHE TePMETHYHOCTH H Me-
XaHNHyecKoi MPOYHOCTH), TAK W B HAMPABJEHHH NMOBHILEHHUS JOMYCTHMOrO
©o6paTHOro HanpspKeHnus.

Ha ocHoBe repmanueBeix BenTHJeH 1a 3aBoje pa3paGoTaHbl H H3TOTOB-
JICHBL ONEITHEIE 06pasLbl 3apsAANBIX BEINPSAMUTEBIEIX YCTpoiicTs Ha 12—24 &
no 20 a ¢ naaBHO# pery/upoBKo# 3apsinnoro toka, na 6—12 8 g0 6,5 @, na
120 8 0o 60 a, Ha 40/33 8 no 75 a, ycrpofictBo Ha 124/149 s no 100 @ nas
3apsALKH aKKYMYJATOPOB IAaXTHEIX 3JEKTPOBO3OB €O CTaGuausanuedi tToka
B npeldenax = 109%, a Takxe YyCTPOMCTBO Ha Hanpskenue 12 8 u TOK 10
300 @ nasa nuTanuda raasBanuyeckux sani. [IpoBedeno ucnbiTaHHE repMaHHue-
BEHIX BEHTHJefi B ycTanoBke BO3GYXKIEHHs TcHepaTOpa MOUHOCTRIO 12 k3T
I JIeCHOH NPOMBILUJIEH HOCTH.

Ha 3aBoze ocBauBaeTcsl TeXHOJOIHS TPOMBIIJIEHHOT0 H3IOTOBJCHHS
NOJYNPOBOAHUKOBEIX BeuTHJefi. CoBeuranue oTMeyaer, 4T0 06beM MPOH3BOA-
C€TBA MOJYNPOBOAHNHKOBLIX CHJIOBBIX BHITPAMHTE/ICH B HacTosililee BpeMs He
obecneynBaeTr NoTPeGHOCTH HAPOLHOro X03MHCTBA.

B To BpeMs kak o0uias TeOpHs MOJYNPOBOLHHKOBBIX CHJIOBLIX BHINpSi-
MHTe/ e HaXOOUTCS Ha JOCTATOYHO BEICOKOM YPOBIHe, TEMMABl HAY4lO-HCC/e-
ROBATENTBbCKHX PaGOT NO CO3LaHHIO TEeXHOJOTHH IOJYNPOBOLIHKOBBIX CHJO-
BHIX BBIIpAMHTeNEH H paGOT N0 OPraHH3alHH HX NPOH3BOJACTBA 3HAUYHTENBHO
OTCTAlOT OT TEOPETHUECKHX Pa3paGoToK.

PexoncTpykuus 3aBofa «DJeKTPCBEINPAMHTCAbL», MPCLYCMaTpUBAIOLLAN
paciuupeHHe NpPOM3BOACTBA CHJOBHX INOJYNPOBOAHHKOBHX BHINpsAMHTENEH
A0 2 MJAH K6T, HeJOMYCTHMO 3aTATHBAETCs, YTO HANOCHT yuiep6 HapoOLHOMY
x03sficTBY, TIpH npoekTiHofl CTOMMOCTH PEKOHCTPYKUMH 3aBoja B 100 MJH.
Py6. B 1958 r. BHIe/eNno Ha CTPOHTENBCTBO BCEro JHIIL 0KoJo 3,0 MJH. pyb.

Kpafinc MennenHo pasBuBaeTcss Ja60paToOpHs NOAYNPOBOLIIMKOBHIX
BunpsaiMuTeselt 8 BOM. He pemen Bonpoc ¢ paspaGoTkoifi H H3roToBJeHHEM
CNeNHaJbHOro TEXHOJIOTHYECKOro 0GOpYAOBaHUS [Jis NPOMU3BOACTBA MOJY-
TIPOBOAHHKOBHIX BeHTHJEH.

Paspa6orannsie eute B 1957 r. 8 SHUHMMC ynpTpa3sBykoBEe YCTaHOBKH
JJIS Pe3KH M BBIPC3KH TCpMailHeBBIX WIail6 10 HacTosulero BpeMelH e H3ro-
TOBJIENE], He pa3paGaTHBAIOTCA YCTAHOBKH AJA LIIHGOBKH repMaHus.

B 1957 r. 8 OKDB Tpecta «3JecKkTponeub» MO TeXHHYECKOMY 3a1aIHIO
3aBOfa «DJEKTPOBBIMPAMHUTENb> OBl Pa3paGOTaHbl YePTEXH Ha BHICOKO-
MPOU3BOAXTENbHYIO KONBeflepHyI0 NMeub AJs HanJassenus uHausa. o cux
110p MOCKOBCKHE 3aBOJ 3JeKTPOTEPMHUECKOro 060pyNOBaHHsl 3Ty TMeyb Ie
H3TOTOBHJL.

Ha 3aBogc «DJeKTPOBHIIPAMHTC]bLY [POU3BOACTBO CHJIOBBIX MOJYNPO-
BOAIHKOBHIX BEeHTH/JeHi HOCHT HWHAMBHAYAJBHHIN Xapakrep. DOJMBIIHHCTBO
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picpauuit He MCXaHH3HPOBAHO W He aBTOMaTH3upoBaHO. He coszfant Heo6xo-
AUMBIE YCJAOBHSI CTEPUBHOCTH H YHCTOTHI MPOH3BOACTBA. 3aBOA He OCHallleH
yCTaloBKaMH AJisi KOHAHIHOHHPOBAHUS BO3AYXa, YTO NMPUBOAHT K GoabUIOMY
Gpaxy B ipousBojctse. He pazpaGoTana TCXHOJIOTHS NPOMBILIJICHHOTO NPO-
U3BOACTBA JHUCTH/AJIHPOBAHHON BOA, BOLOPOJA, a30Ta H APYTUX MATepHajloB
BHICOKOH CTEMEHU OYMCTKH, MPUMEHSICMbIX B TPOU3BOACTBE MOJAYNPOBOAHHKOB.

He o6GecneunBaoTesi B HCOOXOAMMBIX KOJAMYECTBAX NMOCTABKH Y/bTpa-
YUCTLIX TepMaHMs H KpeMmHHusi. He paspa6orana mcTofyka 06beKTUBHOI npo-
BCPKH KaueCTBa M MPUTOAIOCTH TePMaliusi, KPeMHHs H XMUMHUYECKHX peaKTH-
BOB lICPCA HX NPHMCHEHHEM B NPOH3BOACTBE.

Paspa6oTka KOMNJEKTHBIX HOJAYIPOBOJHHKOBBIX  BHINPSAMHTC/IbHBIX
yCcTpOHCTB B HacTosilec BpeMsi BedeTcst B BOY u Ha 3aBojge «2¢KTPOBHINPS-
MHTEJAb» N0 OTA/bHbIM 3ajaHusiM. Takas cucrema BeAeHHs PpaspaboTox
NPHBOAUT K HCOMPABAAHHO GOJBUICMY YHCAY THNOB 3THX YCTaHOBOK.

KOHCTPYKTOPCKHC CHJBL 3aBOJa «DJCKTPOBHIIPAMUTCIb» 1 BAOY, 3aug-
Thi¢c paspaGoTKOH KOMIJEKTHBIX HO.JTYNPOBOJHHKOBHIX BBIIPAMHTCIbHBIX
YCTPOMCTB, MAJOYHCICHHB H COBCPUICKHHO 1I¢ 06CCICYHBAIOT BHINOJHCHHS MO~
CTYMNAloNHX OT NPOMBILIJICHHOCTH 3aKa30B,

Xuvuueckass NPOMBILJICHHOCTD He ofecnenuBaeT NOTPEGHOCTH B XHMH-
YCCKH YHCTHIX MaTCpuajaXx ¥ peakTHBaX, HCOOXOAMMBIX IIPH H3TOTOBJEH:H
repMaHus 1 KPEMHHS, @ TaKXKe NPH NPOU3BOACTBC NOAYIPOBOLHHAKOBBIX BCH-
tijcit, TIpou3BOACTBO XHMMUCCKH YHCTHIX MAaTepHaJOB pasBHBaCTCS lc-
YAOBJCTBOPHTCABHO.

e Beaercst B HeoOX0AnMBIX MaciiTaGax paspafoTka NoJYIPOBOAHUKO-
BBIX BCHTHJICH Ha MOBBILUICIIHBIE NAapaMeTpsl AJsi PUMCHCHHS HX B yCTaHOB-
Kax, rac TpeGyloTes MaJble FaGapuThl U Bec, ocofas cTabuibHOCTL Xapak-
TCPUCTHK, BBICOKHE MCXAHHMUYCCKHE CBOHCTBA M OOCJBLICH CPOK CAYXKOHL

HceaeaosaTeabekye H ONBITHO-KOHCTPYKTOPCKHE PAGOTH MO CO31aHUIO H
BHCAPCHHIO B NPOH3BOACTBO CHJOBbIX KPCMHHCBBIX BeHTHJEH M CHJOBLIX [O-
JyNPOBOAHUKOBLIX TPHOAOB NPOBOASTCS B HCAOCTATOYHOM O0BeMe.

[MpousBoaCTBO CHJIOBBIX MOJYIPOBOAHUKOBBIX BEHTH.JCH, KaK NPaBHJO,
ofecricudBaeTCs TePMaHHeM XYAUIEr0 KayecTBa, NG CPABHEHHIO ¢ MPOHM3BOA-
CTBOM M3ACJAHHA PAAHOTCXHUYCCKOH NPOMBILIJICHHOCTH, B TG BpeMsi Kak TpeHo-
BaHHUSI K YUCTOTC U OAHOPOAHOCTH FCPMaHHs, HCHOJAb3YCMOro Npu NpoU3BOI-
CTBC CHJIOBHIX NOJAYNPOBOAHHKOBLIX BEHTUJCH, 3HAUNTEAbHO BhILIe,

CymeeTBytolilie TCXHHICCKHE YCIOBUSI Ha TepMaHuii ycTapesH, 1e oxpa-
THIBAIOT BCEX MOKasaTedel, ONPeACASIONINX KavyeCTBO FCPMaHHA, ¥ AOKHB
GBITH IEPECMOTPCHHI.

* £

#*

Jlasi KOPEHHOrO YAYYLICHHS [OJAOKCHHSI ¢ pa3paboTKoii 1 NMPOH3BOA-
CTBOM NOJYNPOBCAHHKOBBIX CHJIOBBIX BBIMPAMHUTCHACH U KOMIJICKTHBIX BBITPS-
MHTEJbHBIX YCTAHOBOK H JHKBHAAUHMH OTCTABAHHA B TOH 06JaCTH, coBella-
HUC CYUHTACT HEOOXOAUMBIM:

. Co3nath B Oamxakuive 2 roja Ha 3aBoje «D/JCKTPOBLINIPAMHTEbY
CMCUHAJH3HPOBAHHOC TPOHU3BOACTBO CHAOBHIX FCPMAHHEBHIX H KPEMHHCBBIX
BHINPAMHUTC/ICH B CICNHAABHO NTPUCIOCOGICHHBX NOMEIICHHSIX ¢ KOHAHHHOHH-
poBalyeM BO3AyXa H H30JsiIMcHl OT BHCUIHEH cpelbl, OCHANICHHOE BLICOKO-
NPOH3BCAHTCALHBIM aBTOMATU3HPOBaHHBIM 06OPYIOBAHUEM,

Ipocuts I'ocnaauw CCCP u lMocnaan PCOCP npeaycMoTpeTh BHAC/AEHHE
Adsi 3TOH pean HeoOXOAMMBIX KanHTAJoBAOKCHUH, 060PyAOBaHYS, MaTepHa-
JIOB H BHCCTH COOTBCTCTBYIOIMC NMPeAdoKeHus B TIpaBHTCABCTBO.

2. Cosgatp B 1958 r. B cuctreMe Mopaosckoro cosuapxosa Cne-
1HaJ6HOe KOHCTPYKTOpCKOe Gpo Mo paspaborke CHJAOBHIX NOJYNPOBOAHH-
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KOBBIX BEHTHJIEH H KOMMJIEKTHLIX BHINPSAMHTEABHBEIX YCTPOHCTB YHCIEHHOCTbIO
He MeHee 150 uesoBeK, a TaKkKe paCIIHPUTH CYLIECTBYIOUIHE Ja6OpaTOPUH NO
MOJYyNPOBOAHHKOBLHIM  BLIIPAMHTEISM 3aBoJa <«JJIEKTPOBLINPSIMHUTENbY H
YBEJHUHTL HX YHCJEHHOCTb Ha 40—60 uesioBex.

3. ITpocuts I'nasuuunpoekt npu Focnaane CCCP ¢ uedsio dopcupoBa-
HUs paboT 110 NOJYNPOBOJHHKOBHIM H OCOGEHHO MO KPEeMHHEBHIM CHJIOBBIM
BBINPSAMHUTEJISIM:

a) YBCJMHUHTDL YHCJIEHHOCTH JJAGOPAaTOPHH CHJIOBHIX MOJYNIOPBOIHHKOBBIX
sBumpsiMuTesieit BAU na 80 uesionek;

6) yBesuuuTh Ha 1958 r. mia B3OU o6beMm KanuTaJbHBIX BJOMXKEHH{ Ha
3 MJIH. py6. nJis npoBedeHust PaGoT 110 paCIKPCHHIO J1aGOPaTOPHH CHJIOBBIX
NOJIYyIIPOBOJHHKOBBIX BBIMPSIMUTEJEH.

4. Ipocuts BOY cOBMECTHO ¢ 3aBOAOM «DJIEKTPOBLINPSAMHTEb:

a) paspaboTaTh W pasocaaTh BCCM 3aUHTEPECOBAHHBLIM OPTaHH3ALHSM
no 1 okTsi6psa 1958 r. npoekT WKaJbl CHJIOBBIX 110JYIIPOBOAHHKOBEIX BCHTHJIEH
C TeXHHYECKHMH XaPAKTCPHCTHKAMH H ONPOCHBIE JIHCTHI Ha TEXHHYECKue Tpe-
6oBalus 110  KOMMJCKTHBIM  BBIMPSIMHTC/IBHBIM  110JYI1POBOAHUKOBBIM
ycTpoficTBaM; noayuuth no ! meka6ps 1958 r. oT3BIBBI 110 LiKaJe 10JVIPO-
BOAHHKOBBIX BCHTHJCH H TeXHHUeCKHe TpeGOBaHHA Ha KOMILIEKTHbLie 1O.1y-
IIPOBOJHHUKOBHEIE BHIIIPSIMHTCIblBIE YCTPOHACTBA;

6) Ha OCHOBe 110JIyYeHHBIX JAaHHBIX YTOUHHTDH IMIKAJY CHJIOBHIX 110JYIIPO-
BOAHUKOBBIX Beutusiei ¥ 1o 1 ampess 1959 r. yTBepAUTL B COOTBETCTBYIOLIUX
OpraHusanusx;

B) pa3paloTaTh IKaJy OCHOBHBIX MapaMeTPOB KOMIUIEKTHLIX MOJYIIPO-
BONHHKOBBIX YCTPOHCTB M pasocJath Ao 1 aupess 1959 r. ggna corsacoBa-
HUSA OCHOBHBIM 11OTPEeGHTEIIM H 3aHHTEPECOBAHHBIM OPTaHH3aUHUAM. YKa3aH-
Hag mKaJja B noc/jenyoileM A0IKHA ABUTHCS OCHOBOH AJ1s pa3paboTKHu cepuit
CHJIOBBIX KOMILJIEKTHBIX 110yIIPOBOAHHUKOBLIX YCTPOHCTE.

5. PexoMeHI0BaTh 3aBOAY «DJIEKTPOBHIIPAMHTENb> U BAU ¢ yuactuem
HHMU paauorexnuueckoit 11POMBIILJIEHHOCTH 11POBECTH CPABHHTE/bHbIE HUCITH:
Tauusa BeuTudiedt Tuna BI-2, BI'-8, BI-10 u H-302, 4-303, O-305, BLi6paTh
GoJsiee coBeplleHHbIe H OPraHH30BATL HX CepHiiHOe 11POH3BOACTBO.

6. IIpocuTh 3aBon «D.1eKTPOBHIIPAMUTEIbY coBMecTHO ¢ BAOU paspabo-
TaTb B TedeHHe liepBoro noayrogus 1959 r. enuHble TeXHHYeCKHe YCJOBHS HA
repmanieBble BEHTHJH B COOTBETCTBHH ¢ HaMmeuaeMOH WIKaJoO# H pasocaarthb
HX 3aH1ITEPeCOBAHHBIM OpraHu3alUaM Ha cOrJacoBaHHe.

7. INpocuts Akanemuio Hayk CCCP:

a) 3HAYHTEJbHO PaclIMpUTh 06LeM HAYUHBIX PaboT, BLUIOJHAEMBIX ee
HHCTUTYTaMH B OGJIACTH CHJIOBHIX MOJYIIPOBOAHUKOBHIX BeHTHJIeH, 0COGeHHO
N0 KPEMHHEBHIM BEHTHJIAM, CHIBLHOTOYHBIM TPHOILAM, 4 TAKXKe 110 CO3NAHHIO
BHIIPAIMHTE el Ha 6aze KapOHupa KPeMHuS;

6) paspabotaTb B 1958 r. peKOMCHIA1MH 110 POMBIIIJIEHHOH T€XHOJIOTHH
OUHCTKHM MAaTepHaJIOB, NPHMEHSEMbIX I1PH NPOU3BOACTRBE reDMAHUA H KPEMHHSA,
a TakXKe 11pH 1IPOU3BOICTBE epMaHHEBbIX H KPeMHHEBHIX BeHTHJIEH;

B) paspaboraTh B 11epBOii nosioBute 1959 r. HOPMBI H O6LEKTHBHEIE Me-
TOAbl KOHTPOJSI KaYeCTBa repMaHusA, KpeMuus, uigus, rpadura, KucJjor, Bo-
OB U OPYTHX MATEpPHAJIOB, lIpHMeHAEMBIX IIDH 11POH3BONCTBE FépPMaHHEBHIX H
KpeMHUeBbIX BeHTHJIell, BKJIOYas pa3paboTKy COOTBETCTRYyIOulefi anmapary-
pul. Tlepeaath ykasanuble MaTepuasasl BOY 3aBody «DJIeKTPOBBIIPAMHUTE/ b
W OPYTHM 3aHHTEPECOBAHHBLIM OPraHH3ALHAM;

T) OKas3aTb IIPAKTHYECKYIO MOMOIb 3aBOAY «DJEKTPOBBHIIPSMHTENb> B
Opranu3aliuu 1POH3BOACTBA NOJYIPOBOMIMKOBBIX BEHTHJICH Ha BBICOKOM
TeXHHUeCKOM ypoBHe. Ilepuomuvecku KOMAaHIMPOBATb HA 3aBOL YUCHBIX H
CrenuaJucToB AKageMuu,;
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Q) okasaTb mnomolllb MOpAOBCKOMY TroCylapcTBEHHOMY YHHMBEPCHTETY
B OPraHH3alMH NOArOTOBKH CMELUAJHCTOB MO NOJYNPOBOAHHKOBOH TeXHHKE;

e) paspaboraTb B MHCTHTYyTe UM. BaitkoBa AH CCCP rexHosOrHIO 10-
JIy4eHHsi CBEPXUHCTOrQ aJIOMHHHSI H METOJHKY ero NMpOBCPKH.

8. INpocuts BOU, JlaGopatopuio mno.aynpoBogaukos ®HAH CCCP wu
3aBOJ «JIEKTPOBHIIPSAMHUTE/bY 3aHATHCA Pa3paGoOTKOH CHIOBHX MOJYNpO-
BOJHHKOBBIX TPHOJOB H YNpaB/sieMHX BeHTHJell M co3JaTh o6pasubl 3THX
npubopos B 1959 r.

9. IMpocuts MopAoBCKHit COBHAPX03, YUHTBIBASI BAKHOCTb H CJIOKHOCTD
TIpPOM3BOACTBA CHJIOBBIX IOJYIIPOBOAHUKOBBIX NPuUGOPOB, 0OpaTHTbCs B Tpa-
BHTE/IbCTBO ¢ X0AATafCTBOM O IpHPABHEHHH OKJIaJ0B pabOTHHKOB 3aBojAa
«DJIeKTPOBLIMPSIMUTE/IbY K OKJafaM APYrHX 3aBOJOB, BHIMYCKAIOLIHX MOJIY-
IpOBOJHHKOBbIe NPHOOPHL

10. PeKomeHJ0BaTb 3aBOJaM-TIOCTABIIMKAM TrepMaHus a0 | sHBapsa
1959 r. nepecMOTpCTh TeXHHYECKHE YC/JAOBHSt Ha repMaHuil 1A CHJIOBBIX BEH-
THJeli ¢ 1le/1bi0 NpHBEJleHHS] WX B COOTBETCTBHe ¢ TpeGoBaHUSIMH MO obecre-
YEHHIO BbICOKOTO KauecTBA CHJAOBBIX repMaHHeBHIX BeHTHJed.

IMpocute B3M, 3aBoa «DJeKkTpoBbinpsiMuTe b» U JlabopaTopuio moday-
npoBoaHukoB ®UAH CCCP B MecsiuHblil CPOK YTOUHHTb TeXHHUECKHE Tpe-
GoBaHHs HA repMaHHUil U MepefaTh MX Ha corJacoBaHue «[ HpeiMeTy» H 3aBo-
JaM-U3TOTOBUTEJISAM IepMaHHs.

11. ITpocute Tocniaan CCCP, Tocitan PCOPCP u  Komuter Cosera
Munuctpos CCCP no panuos/eKTpoHHKE ONpeNesuTh B KauecTBe TOJIOBHBIX
paspaboTYHKOB H NMOCTABLUIHKOB OCHOBHOTO CICIHAJIBHOrO O60PYNOBAHHSA AJIA
OpPraHu3anyH NMPOM3BOACTBA CHJIOBLIX NOJYNPOBOAHHKOBBLIX BbIIpSIMHTesEH:

a) mo MexaHHuYecKoit o6paGoTKe repMaHHsi H KpeMHHsi (pe3Ka, BhHpe3Ka,
wauposka) — IHHUHUMC ¢ onbiTHbIM 33B0A0M;

0) mo TepMHYecKOMYy OGOPYIOBAHHIO, NPHUCNOCOB/IEHHOMY AJs Mace)
BOTO dBTOMATH3MPOBAHHOrO NPOM3BOACTBA (BOAOPOAHbIE, BAKYYMHHE TEYH,
CVLIHbHBlE KAl U AP.) — TPecT «DAEKTPONeuby;

B) 70 CMeNHa/JH3HPOBAHHBIM COOPOUHBIM JIHHEHKAM, OCHAILEHNBIM He-
OGXOAHMbIMH COOPOUHBIMH NPHCIOCOGIEHUAMH H MCIIBITATEIbHBIMH YCTaHOB-
KaMH, a Takke 10 YCTAHOBKAM /51 OYHCTKH BOAKI 1 TasoB — COOTBCTCTBYIO-
HIMe HHCTHTYTHl H 3aBOJHL

12. TIpocuts Tocniian CCCP BbiIeHTb BO BHEOYCPENHOM TNOPSAKE B
1958 r. aAns co3fanus HOPMAJIbHBIX YC/I0BHi paGOTH 1O NPOH3BOACTBY NOJY-
TIPOBOJIHHKOB KOHAMLIHOHepH! Bo3AyXa Ha 10—40 Teic. #® ¢ Heo6xoaumoit
annapatypoil ynpaB/ieHHs H Pery/JHPOBAHMSA:

3aBOJY «DJEKTPOBLUIPAMHTEb — 6 mwr,;
B3U — 2 mt.;

¢usuyeckoMy uHctutyty AH CCCP — 1 wr.;

13. TIpocuts MopnoBcKuil cOBHAPXO3:

3aKOHUHTh B OKTsi0pe 1958 TI. PeKOHCTPYKIHMIO 3-r0 3Ta)a OCHOBHOTO
Kopryca 3aBofa «DJIEKTPOBHINPSMHTEIb> 10 NPOM3BOACTBY MOJYNPOBOA-
HHKOB;

14. TIpocuts MHHHCTEPCTBO BHICLIETo 0Gpa30BaHHUSA:

a) HanpaBHTb U3 YHCJA OKAHYMBAIOWIMX B 1958—1959 rr. Bhicime yues-
Hble 3aBe/leHHsi MOJIONHIX CMEeNHAJUCTOB 10 CTeLHaJbHOCTH NOJYIPOBOAHH-
KOB: 3aBOAY «DJIeKTPOBLIIPSAMHTE b -— 50 ueaoBek, BAY — 20 uesoBek;

6) opranusosate npu MopaoBckoM TocyiapcTBeHHOM YHHBepcHTeTe
NOArOTOBKY CMEUHAJHCTOB 110 TOJYNPOBOJAHUKAM H (PM3UKe TBepAOro TeJa.

15. IMpocute THTK CCCP, Tocnanau CCCP, Tocnian PCHCP u Mop-
ROBCKHII COBHAPX03 ¢ npuB.IedeHHeM BOU u 3aBofa «DneKTpoBLILPAMUTE b
A0 1 HosiGps 1958 r. Ha OCHOBAHMM MAaTEPHAJIOB JAAHHOTO COBEIAHHS MOAr0-
TOBHTb NIPeABAPUTEJIbHO Npelaoxkenusa no Haubo/lee SKOHOMHUECKH M TeXHH-
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YECKH EBITOJHBIM OG/aCTAM NPUMEHEHHsI [EDMaHUEBBIX H KPEMHHEBBIX CHJIO-
BBIX BHUIPSMHTE/NBHEIX YCTPOHCTB M Y4YecTh MX Npu pa3paboTKe MiaaHa
Hay4YHO-HCC/IEA0BATEIbCKHX H ONBITHO-KOHCTPYKTOPCKHX pa6oT B 3TOH 06Jja-
cti Ha 1959 r,

PexkoMeH0BaTh npH 3TOM NpeAyCMOTPETb pa3paboTKy BHINMPSMHTEAbHBIX
YCTPOHCTB GOJBLIOH MOILHOCTH OAs1 XMMHUECKOH H MeTalaypruueckoil npo-
MBIIVIEHHOCTH, a TaKXe HH3KOBOJbTHBIX YCTPOHCTB HEeGO/AbLIOH MOILHOCTH
MPUMEHHTEALHO K CIeHH(pHYECKHM YCJOBHAM paboOTEl FOPHOPYAHOH, yroJib-
HOH, aBHAUHOHHOH, CYyJOCTPOHTENbHOH NPOMBILILIEHHOCTH, XKeJe3HOA0POXKHO-
FO TPAHCNOPTA, KUHEMAaTorpaduu, CBS3H, AJAS YCTPOHCTB BO3GYXKAEHH:
CHMHXPOHHbLIX TeHepaTOpOB H 3JIEKTPOABHraTeNeff H CHeuHaNbHbIX YCTaHOBOK.

16. TIpocuts 'ocnnan CCCP mopyunts B3U, 3aBoay «DiaeKTpoBHOPA-
mutenn», LIKB «3aektponpuBog» HUU snekTponpoMuinieHHocTH, MOCKOB-
CKOMY Tpaic@opMaTopHOMY 3aBOAY HauaTb B 1959 r. pa3apa6GoTKy roJIOBHOTO
o6pa3ua KOMIJIEKTHOTO MO/1YNPOBOAHHKOBOTO BHINP IMHTENBHOTO YCTPOHCTBA
IJ1A XJIOPHEIX NMPOH3BOJACTB XHMHYECKHX 3aBOLOB Ha cuiay Toka 100 ThC. a u
Hanpsixkenne 100—200 8 ¢ TeM, 4ToObl mnepBasi NpOMbIlLJIEHHAs YCTaHOBKA
6bljia H3TOTOBJEHA He nosaHee 1962 r.

17. Ilpocuts T'ocnnan CCCP nopyuuts BOW koopauHauuio pabor no
CHJIOBRIM MOJYNPOBOAHHKOBLIM BHINPSIMHTE/SIM, BEIMOJHSEMBIX B MHCTHTYTE,
Ha 3aBoje «DJAEKTPOBHINPSIMHTE/b» H Ha APYrHX 3aBOAaX, OPraHU3YIOILKX
MPOH3BOACTBO CHJOBLIX NOJYNPOBOAHHKOB, a TaKXe pelieHue Haubojee
BaXHBIX MepCHeKTHBHEIX BONPOCOB B 3Tofl 064acTH,

18. PekomengoBars BOU:

a) ofecneuuThb, B MepBYyI0 Oouepeilb, OKOHUaHHe pas3paboTKu snaGoparo-
pueit BOU kpemHueBbix BeHTHeH Ha TOK A0 200 g HanpsxkenueM 100—300 8
¢ TeM, 4TOOHI nepeaaTh TEXHHUYECKYIO AOKYMEHTALMIO HA 9TH BEeHTH/H 3aBOLY
«DNIeKTPOBHINPSMHUTEAb» B TEKYLLEM TOLY.

6) obecneunTh pas3spaGOTKy KpEeMHHEBHIX BeHTHJiefi Ha Toku Ao 1000 a
u Hanpsixenne 600 8 ¢ okoHuaHHeM 3Tux pabor B 1960 r.;

B) paspaSoranunbie BAOW KoHCTpyKuUuH KpeMHHeBHIX BeHTHAel Ha 10, 50,
100 g u HeOOXOAUMYIO TE€XHOJOTHYECKYI0 AOKYMEHTAUHI0 A HX HPOH3BOA-
CTBa mepeAaTs B GauKaliiiHe Mecsubl 3aBOJY «DJeKTPOBHMPSIMUTENbY JJisl
OpTaHH3aUUH CePHHHOTO MPOM3BOACTBA;

r) cocpeaoTOUNTh BHUMaHue JIaGopaTopHH MOJYNpOBOAHUKOB Ha COBep-
LUIGHCTBOBAHMHM KOHCTPYKIMH M TEXHOJOTHH H3I'OTOBJIEHHSI BeEHTHJIeH, HA
paspaboTke METOAMKH TIPOBEPKH KauyecTBA TNPHUMEHSEMBEIX MaTepHaJoB,
OCHOBHHIX PEKOMEHIALHH H MOJIOXKEHHH 10 NPHMEHEHHIO HOJYNnpOBOAHHKO-
BBIX BEHTHJIelH B BLIMPSIMUTENBHEX YCTPOHCTBAX U HA PELICHHH APYTHX MPHH-
IHMNHAABHEIX BOMPOCOB.

19. PekoMengoBatb BOUW u 3aBogy «3INeKTPOBHNPAMHUTE/]Nb» BBECTH
MPaKTHKY NMpHeMKH O00pa3iloB CHJIOBLIX MOJYNPOBOAHHKOBBHIX BEHTHJEH H BBI-
NPSAMHUTEBHBIX YCTPOHCTB, paspabGaTrBaeMuX B naGopatopun BOU u na 3a-
BoJe «DJIEKTPOBBIIPSIMUTENbY, FOCYAAPCTBEHHEIMH KOMHCCHSIMH C Y4acCTHEM
npeacTaBHTeNell 3aHHTEPECOBAHHKIX OPraHH3auui.

20. Tpocurs T'ocnnan CCCP u 'ocnnan PCOCP:

a) peuIuTh BOIPOC O CO3LAHHM CHENUaNbHOH Neyu s HecleJOBaHHS H
BHIpAILHBANHsl MOHOKDHCTAJI0OB KPEMHHS,;

6) mopyunts MOCKOBCKOMY (FOpPOACKOMY) COBHApXo3y OpraHH3oBaTh
JIPOM3BOJACTBO CBepXuHCcTOro 6e3GopHOro rpadura 415 NPOU3BOACTBA repMa-
HHSl H T€PMAaNHeBLIX BeHTHJEN;

B) opraHu3oBaTh B «[MpeaMeTe» B WIHPOKUX MacluTabax pa6oThi Mo co3-
/LGHHMIO CBEPXUHCTOTO MOHOKPHCTANIHYECKOrD KPEMHHsSI 3JeKTPOHHOH npoBo-
JAUMOCTH C YAEJbHbIM conpoTuBieHHeM A0 300 oM cu ¥ BpeMEHEM XKH3HH He-
OCHOBHBIX HOcHTeNeH ToKa OKodo 300 mxcex.
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21. Tlpocutp TFocnaan CCCP n AH CCCP Bk.10unTh B NiaHbl pagoThl
BAU u dusnueccxoro nucruryra Akagemun Hayk CCCP monckoBbic paGoTsl
(10 MOJYHeHHIO CHAOBBIX BCHTHACH Ha OCHOBE IepMaHusi U KPeMHHs ¢ AbIPOU-
HOH 1IPOBOANMOCTDIO.

22. Tlpocuts Tocmaan CCCP n Komurer Coera Munnerpos CCCP 1o
XHMHH BKJAIOUATL B IJ1aH NMPOWU3BOACTBA MPCANPUATHA XAMHYCCKOH IPOMBILI-
JCHHOCTH LEHTPAJIN30BaHHOE H3TOTOBICHHC XJAOPHCTOTO IHHKA, NJI4BUKOBOM,
cOJANOH, a30THOH KHCJAOT, HleAo4el W APYTHX MATCPHAJIOB U PEaKTHBOB BbHI-
COKOH CTelleHH OYMCTKH, YAOBJETBOPSIONIHX TpcOoBaliis No/ynpoBOLAHHKO-
BOTO MPOU3BOACTBA.

23. Tlpocurts T'ocnaau PCPCP:

a) nopyuntn JlcuuHrpaickoMy COBIApXo3y OpranusoBaTb Ha OXTHH-
CKOM XHMKOMOHHATC NMPOH3BOACTBO IIOJH3THACHOBOH 1IOCYABL! 10 3aMaHHAM
3aBOAOB-H3TOTOBUTEICH KPeMHHSI H KPpeMHHEBLIX BEHTH/eH;

6) nopyuuTh JIEHMHIPaACKOMY COBHAPXO3y OPTaHH30BaTh paspaboTKy
1 W3TOTOB/ICHHE KBAPLCBBIX TPYS W HOCYALl H3 CBEPXYHCTOTO (B TOM 4HC/C
1 WCKYCCTBENHOT0) KBapua L1s OmepauHi 110 NOJAYUCHHIO KPCMIINS H KPCM-
HHCBBIX CHJIOBLIX BEHTHJEH;

B) paspaboTaTh MEpOIPHSATHS 110 PacHiMPCHHIO 11POM3BOJACTBA KBapLd
B pecny6inKe Ads HOJHOTO ofecicuellnss HYXKJ MOJyNPOBOAHUKOBOTO MpPo-
H3BOJCTBA Ha OCHOBC KPCMHHS;

r) paccMOTpCTh BOIPOC 06 OpraHn3alui Ha OAHOM M3 3aBOAOB yYacTKa
110 M3TOTOBJEHUIO ONMBITHBIX 06GPA31OB CHJAOBLIX KPeMHHEBHIX BeHTHJeEH,

24. Tlpocuts TocynapctBenibiii komuter CoBera Muuucrpos CCCP no
XUMHH:

a) H3roTOBHTH B 1958 r. 0c060 uHCTLIH MOPOUIKOOGpA3HbIH KpeMHHI
¢ cogepxanucm npuMeceit 1107 —1-107°% B koauuectBe 15-+20 xe;

6) opranusoBaTtb B 1958 r. u3rotoB/cHHuE B HAYUYHO-UCCIEAOBATCIBCKUX
HHCTHTYTaX XHMWYECKOH MPOMBIILIEHIOCTH YHCTHIX XMMHUCCKHX PEaKTHBOB
(MBlIIBSIK, GOp U ¢ocdop) uucroroit He muxke 99,999% B koamuecTBax mo
500 ¢, a TakxKe U3rOoTOBJeHHC B 1958 I. 1 MOCTaBKy 3aBOJAaM-H3TOTOBUTCAAM
KpeMIisi ¥ KPEeMHWEBBIX BEHTW/CH OIBITHBIX MapTHH 0CO60 YHCTEIX KHCAOT
n uledoueit ¢ cogepikaudeM npumeceil He 6oaee 1-10%—1-107% B Koan-
yecTBaX: COJASIHOH KHCJIOTBI — 5 T, A30THO KUCAOTH — 3 T, cepHOH Kuc/0-
o1 — 0,3 7, NJ1aBUKOBOIl KUCJAOTH — 6 T, €AKOTO HATpUA U Kaaug — 1o 1 7.

25. PexomengoBatb B n 3aBoay «IJeKTpOBHAPAMHUTEIb» MOATOTO-
BHTL TEXHWYeCKHe TpeGOBaHWs1 HA paspaloTKy CreuuadbHOl GulcTpofedi-
cTBYyIoUlell annapaTtypbl AJs 3allMTHl TepMaHUeBHX H KPpeMHHEBHIX BelTu.eil
OT ICPEerpy30K MO TOKY W HaNpsiAKEeHHWIo, a TaKxKe [.151 PeryJHpOBaHHs H CTa-
6uansanun Toka U Hanpsxenus u yepe3 l'ocitaan CCCP u IN'ocniaau PCOCP
nepeiarbh MX AJs pa3paGoTKH B COOTBETCTBYIOLUIHE UHCTHTYTHl M KOHCTPYK-
TOopcKue 6iopo.

26. TlpocuTs 3aBoj «DAeKTPOBHIIPsIMATENb H BOU noctaBiarh CHAO-
Bble 1101yNPOBOJHHKOBLIE BEHTHAW (C COOTBETCTBYIOLIMMHM OIHCAHUSMHU H
HHCTPYKTUBHBIMM YKA3aHUSIMH) NO 3asiBKAM HAyYHO-UCCIe10BATEALCKHX HH-
CTUTYTOB W 1a60paTopHii, BLIMOANSIONIAX Pa3pabOTKH CHeLHaJIbHBIX KOMIM-
JCKTHBIX BbIIIPSIMHTEJILHBIX YCTPOUCTB.

27. Mpocurs THTK CCCP u MunucrepctBo BueliHeit Toprosaun CCCP:

a) Bnpeib A0 OPTAHM3AlHH NMPOM3BOJACTBA CBEPXUMCTHIX KHCJAOT H 1Ie-
Joueill, He0GXOAMMBIX B TpoLecce MOJYNPOBOAHHKOBOTO NMPOUSBOLACTBA, pac-
CMOTpeTb Bonpoc o6 HX 3akynke B Uexocaosakuu, Beurpun u I'IP;

0) 3akynuTb 110 3asiBKam BIOU u 3aBoga «DIeKTPOBLINPAMHTEIbS 06-
pasubl MOyl POBOANMKOBLIX CHAOBLIX BEHTHJEiH 3arpaHUMHBIX QupM.

28. TMpocute THTK CCCP u TocyaapcTBentbili KOMHTET RO BHELIHHM
3KoloMHuecKH ™ cBa3aMm npu Cosere Munuctpos CCCP paccmorpertsh Bonpoc
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0 TOCHUIKE Ha LIPeNlPHATHSA 3apy6eXkHBIX HPM CHELHadHuCTOB C 3aBOAA
«DJICKTPOBLIPAMUTCIby, BAU, «T'upeamera» Aaa U3yucHHUs BOIPOCOB 11POU3-
BOJACTBa I10/YIIPOBOAHHKOBLIX BEHTHJEH M MaTepHaJ/ioB, IpHMeHSEMBIX npH
UX U3TOTOBJICHHH.

29. Tpocute THTK PC®CP u Tociian PCO®CP Ha3HauuTbh cHelHadb-
HYI0O KOMHCCHIO JJI5i BHISIB/JCHHS NPHUYUH PC3KOTO COKpallleHHs NPOM3BOACTBA
repMaHHCBLIX BbIIPSIMMTC/CH B MIOHC — HIOJC C. I. Ha 3aBOAC «DJEKTPOBbI-
NpAMUTEIb» U NPOBCPKHM KauecTBa HOJYYCHHON 11apTHH FepMaHHs, NYIIeH-
HOTO B nepepaboTKy B 3TOT NEPHOA.

3. Tpocurs Tocnaan CCCP u Tocnaan PCOCP ¢ npusacuenuem BIAU,
MOpIOBCKOrO COBHapX03a, 3aB0.ta «DJACKTPOBBINPAMHTEAb» U APYTHX 3aHil-
TCPCCOBAHHBIX OPTaiM3auMil 1OIFOTOBHTb U NPCACTaBHTb Ha YTBCPKACHHC
ITpaBuTeabCcTBa PasBeplyThIl Hiall MCPONPHSITHH NO Npeojo;eHUIo B 6.u-
xKafitde 2 -3 roza orcTaBaHua B o6aactn pas3paGoTOK M IIPOU3BOJCTBA CH-
JOBBLIX NOJYNPGBOAHKKOBBIX BEINPAMUTECH.

31. TTpocuts LIBTU HUU 3.1cKTPOTCXHUUCCKON NPOMBILIICHHOCTH:

a) B TPexHeAC/LHBIT CPOK Pas3ocjaThb BCCM YYacTHUKA': COBCLIAaHHS i
3aMHTCPCCOBAHHBIM OpPraHH3aLMAM HaCTosIIce PCLICHHC;

6) B TcucHHe 2,5 MCCALCB H31aTb BCC MaTCPUanl Coblaius 1 UHOp-
maluio o BeinyckaemMblx B CCCP ¢H/I0BBIX NOJYNPOBOANIKOPLY (rOpMaHue-
BLIX H KpOMHHCBHX) BCHTH.IIX U 633!’1()}’!0!11!1}((23 Ha HUX BLITDHMHTCALHDBIX
ycTpoHcTBax M Pas’ocaaTh YKa3aHHBIC MaTCpHadbl YUacTHUKAM COBCillafiid
H 3aHITEPCCOBAHHBIM OPTaHH3aLHUAM,

Pewenue npunsito Bcecow3neim coceuya-
HUCM MO NPUMCHCHIIO KOMNACKTHbIX NOAY-
NPOBOOHUKOBLX  BOINPAMUTCADHOIY YCTUHO-
80K ¢ nposoiiiaenroctTu 14 aseycra 1958 o.
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