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Awvoab! LWotTku International Rectifier

dupma «MnataH KOMNOHEHTC» HAYMHAET BbiMyCK HOBOW CEpPUM CMPaBOYHUKOB TEXHUYECKOW AoKymMeHTaumm «MJIATAH —
3NEKTPOHHbIE KOMMOHEHTbI», '

MpepncTaBnsiem NepebIv BbINMyCK XypHana, NocesLeHHbIM anoaam LWoTttku nponssoacTsa International Rectifier — mupo-
BOrO NIMZepa B pasBUTum NoaynpoBOAHUKOBbBIX TEXHONOMMIA.

Cpeam pasnnyHbIX BUAOB BbiNPAMUTESNbHBLIX AN0A0B Anoabl LLIOTTKM BbIrOAHO OTANYAIOTCS TaKUMU NPENMYLLECTBEHHBIMU
nokasarensiMu, Kak HU3KOoe NPSIMOE HanpsiXXeHWe Npu BbICOKOM YacToTe Npeobpa3oBaHms, HA3KOE HanpsXXeHne 3annpaHus,
OTCYTCTBME 3apsiaa 06paTtHOro BOCCTAHOBNEHWS, OTCloAa npeobnajaioLee ncnosb3oBaHue Amoaos LLOTTkn B HU3KOBONLT-
HbIX UMMYBCHBIX UCTOYHUKAX NMUTAHUSA.

B ocHoBe knaccudukaumm BCeN BbiMyCKaeMon HOMeHKNaTypbl AMoA0B IR nexar Tpy OCHOBHbIX NPUHLMNA: NPOU3BOA-
CTBEHHAsA TEXHOJOMs, pa3Mep Kpuctanna u Tun kopnyca. B gaHHOM cnpaBoYHMKE Mbl CTPEMUINCL OXBaATUTh CaMblil pas-
HOOOpasHbI HOMEHKNATypHbI paa Aonos LLUOTTKM Kak Ansi NOBEPXHOCTHOrO MOHTaXa Ha nedyaTHylo nnary, Tak v ang
MOHTaxa B 0TBepCTMs. JLONONHUTENBHO NpeacTaBeHbl MOAYNN GNaHLEBOro MOHTaxXa.

«MnataH KomnoHeHTC» aBnseTcs odpuumanbHeiM auctpubsbiotopoM dupMel International Rectifier B Poccuum, 4o rapaH-
TUPYET BbICOKOE Ka4eCTBO MOCTABNSEMOWN NPOAYKLMUN U KBANNDULMPOBAHHYIO TEXHUYECKYIO NOAAEPXKY NPU HU3KMX LIeHax 1
KpaTyanwmx cpokax nocrtaeku. lNpeanaraemM co cknaga v Ha 3akaa NoJiHbI @CCOPTUMEHT NOJSTYNPOBOAHUKOBBLIX KOMMOHEH-
ToB nNpounaeoacTaa IR.
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CsoaHbie Tabnnubl OCHOBHbIX NapamMeTpoB AnoAos LLUoTTku

Avoabl LLUoTTKM ang noBe

PXHOCTHOINoO MOHTaxa

; : Tunkopnyca -
& Mukpokopnyca ~ SMA ‘SMB SMC SOT-223 |  D-Pak - D2Pak
1 0,34 10BQO15
3 0,35 30BQO15
19 0,36 19TQ015S
15 20 0,41 STPS20L15G
40 0,41 40L15CTS
80 0,32 85CNQO15SL
100 0,37
0,5 0,37 MBR0520
0.45 MBRA120 MBRS120
20 0,45 MBRS320
0,60 MBRD320
40 0,45 47CTQ020S
80 0,30 87CNQO20SL
BATS54A,-C,-S(SOT-23)
0,2 0,50 BATS54AW,-CW,-SW,-
W(SOT-23)
BAT54WS(SOD-323)
0,5 0,35 MBR0530
1 0,30 MBRS130LTR
1 0,42 MBRS130TR/
10BQ030
1t 0,50 3
2 047 20BQ030
2 0,50 20UPQ030(Micro6) 20CJQ030
3,5 045 30WQO3FN
3 0,60 MBRD330
30 |55 0,46 S50WQO3FN
6 BCWQO3FN
7 045 6CWQO3FN
12 047 12CWQO3FN
30 049 32CTQO30S
30 0,51 MBRB3030CTL
30 0,57 30L30CTS/
TPS30L30CTS| STPS30L30CG
40 048 42CTQ030S
60 0,35
80 0,35 82CNQO30SL
100 0,46
175 0,46
6 0,60 6TQ035S
75| 084 MBRB735
10 0,57 10TQ035S8
10 0,84 MBRB1035
2 0,60 12CTQO35S
S 0,55 15CTQ035S
5 0,5€ 12TQ0358
5 0,72 MBRB1535CT
35 6 0,6: MBRB1635
8 0,60 18TQ035S
0 0,57 20TQ035S
0 0,64 20CTQO35S
20 0,84 MBRB2035CT
0 0,56 25CTQ035S
30 0,62 30CTQO35S
30 0,76 MBRB3035CT
30 0,82 MBRB2535CT
0,5 048 MBR0540
1 0,4 MBRA140TR
1 0,5 10BQ040/
MBRS140TR
1,5 0,54 10MQO40N
2.1 042 15MQO40N
3 045 30BQ040
3 0,43 MBRD340
MBRS340TR|
35| 053 30WQO4FN
40 | 55 0,51 50WQO4FN
6 0,60 6TQ040S
T 0,53 6CWQO4FN
10 0,57 10TQ040S
12 0,60 12CWQO4FN 12CTQ040S
15 0,55 15CTQO40S/
12TQ040S8
18 0,60 18TQ040S
20 0,57 20TQ040S
20 0,64 20CTQ040S
30 0,56 25CTQ040S
30 0,62 30CTQ040S
1 10MQO40N -
1,5 15MQO40N
2 0,54 20CJQ045
3 30WQO4FN
5 50WQO4FN
6 0,60 6CWQO4FN 6TQ045S
7.5 0,84 MBRB745
10 0,57 STPS10458 10TQ045S
10 0,63 10WQO45FN
10 0,84 MBRB1045
2 0,50 12CWQO4FN 12TQ0458
2 0,60 12CTQO45S
5 0,55 15CTQ045S
45 | 15 0,56 12TQ0458
15 0,84 MBR1545CT
16 0,63 MBRB1645
18 0,60 18TQ045S8

Mpumeyanne. V,, — MaKCUMasnbHoe 06paTHOe HanpPsIXeHNe; lgy, — CPeAHNI NpsiMoi UMIYNbCHBIA TOK; Vi, — MPAMOe nageHne HanpsxeHus
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CBoAaHbie TabnuLbi OCHOBHBIX napameTpos gunonos LorTkn

Ovoapl LUOTTKK ANs NOBEePXHOCTHOrO MOHTaXa (r1pogosxeHmne)

Vrrm | | . . . . Tunxopnyca | o o : 3
T Mykpoxopnycal "= [ SMA: “SMB_ SMC_ | SOT-223 TD2Pak | D61-8SL
20TQ0455
20CTQ045S
MBRB2045CT
25CTQ045S
. 30CTQ0455
45 |30 | 076 MBRB3045CT
30 | 082 MBRB2545CT
40 | 053 40CTQ045S
40 | 078 MBRB4045CT
60 | 044
60 | 069
80 | 047 B0CNQO45SL
100 | 0,52
175 | 0,53
6 | 090 MBRD650CT
50 [30 | 062 30CTQ050S
80 | 054 81CNQO50SL
1] 063 10BQO60
15 | 057 T0MQOBON
2 | 059 20CJQ060
30BQ060/
i MBRS360TR
35 | 061 30WQOGFN
55 | 0.57 ‘ 50WQOEFN
6 | 090 MBRD660CT
60 [ 7 | 061 6CWQOBFN
8 | 058 8TQ80S
10 | 0.70 MBRB2080CT
12 | 061 12CWQOGFN
5| 062 15TQ060S
6 | 069 16CTQO80S
30 | 086 30CTQ060S
40 | 061 4BCTQOB0S
e[ 072 8TQ080S
80 [16 | 072 | 16CTQO80S
20 | 095 MBRB2080CT
30 | 086 30CTQ080S
% | 1 | 062 MBRS190TR
20 | 095 ' MBRB2090CT
10BQ100/ :
4|98 MBRS1100TR
15| 078 T0MQ100N
2 | 079 20CJQ100
3 | 079 30BQ100
33| 069
35 | 081 30WQ10FN
55| 077 50WQ10FN
100 (7 | 081 6CWQTOFN
8 | 072 8TQ100S
10 | 0,70 MBRB20100CT
2 | 080 . 12CWQ10FN
6.1 072 16CTQ100S g
20 | 095 MBRB20100CT
30512086 30CTQ100S
401 081 43CTQ100S
60 | 0.64
80 | 067 “83CNQ100SL
150 [ 10 | 093 10CTQ150S
20 | 083 20CTQ150S
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CnipaBoyHble marepuansi no guogam LLIOTTKU pa3nnyHbIx cepuii

Auopabi LLoTTku cepumn xxCTQ

BoinpsmuTensHble guoapl LLoTTkm cepuin 10CTQ, 12CTQ, 15CTQ, 16CTQ, 20CTQ, 25CTQ, 30CTQ, 40CTQ, 42CTQ, 43CTQ, 47CTQ,
48CTQ nMeloT HU3KMe 06paTHLIE TOKK YTEUKN NPU BLICOKOW Temnepatype. TexHonorua ¢popmmposaHus 6apbepa OTHOCUTCSI K
TexHonoruyeckomy knaccy no Ty = 175 °C.

[uoppl npeaHa3HavyeHbl 4nsi NPUMEHEHUS B UMIMYNbCHbIX UICTOYHUKAX MUTaHUs, NpeobpasoBaTensx HanpskKeHus, Lensx 3awmTbl
aKKyMYyNATOPHbIX 6aTapeii OT nepenomnocoBkU. Mx ocobeHHoCTH:

~e paboTaioT npu Temneparype nepexopa o 175 °C;
® IMEIOT HU3KME 3HAYEHUsI NafEeHNA HaNPsKEHNs!;
© BLICOKOE Ka4eCTBO M3roTOBNEHUS C NPUMEHEHNEM TEPMOCTOMKOM 3MOKCUAHOM 3aNNBKN, 4TO rapaHTUPYEeT MEXaHNYECKYIO
NPOYHOCTb U BNaro3awmLLLeHHOCTb;

© UMEIOT BbIBOA, CPEOHEN TOYKH;

e paboTaloT NPY BLICOKMX YACTOTAX UMMYSIbCHOrO HAaNPSXXEHUS;

© HaNMYMe 3aWUTHOrO KonbLa ans paboTsl B xecmnx YCTIOBUSX 3KCTyaTauum n OﬁeCl‘IE‘-IEHMﬂ LJIMTENBHOrO CpoKa CNyXobl.

[voppl BoinyckatoTea B kopnycax TO-220, D?PAK 1 TO-262. ivoasi B Kopnyce D?PAK B KOHLIE 0603HA4EHMS TUNA UMEIOT BYKBY «S», a B
kopnyce TO-262 — «-1». Hanpumep, 10CTQ150S, 10CTQ150-1.

NapameTp,

a‘fm,,'p 0603H. 10CTQ150 | 12CTQ... | 15CTQ... | 16CTQ...| 20CTQ.. | 25CTQ... | 30CTQO45 | 30CTQO60 | 40CTQO45 | 42CTQO30 | 43CTQ... | 47CTQ020 | 48CTQOE0
Cwuna cpeaHero
NIPAMOO IF a0 10 12 15 16 20 30 30 30 40 40 40 40 40
MMNYNbCHOTO
TOKa, A
Makc. obparHoe
wanpsxenue, B VRRM 150 35...45 35..45 | 60/100 35...45 35...45 35...45 50...60 45 30 80/100 20 60
MakKe. NUKOBBIA TOK | oy NPY ANKT. .

ocst | | ZMke 620 690 810 850 1060 990 1060 1000 1240 1100 850 1000 1000
umnyneca, A 2
VE Npu nukosoM

Mpsimoe 4 3 ,gm 6A M 0,73 0,53 0,51 0,58 0,57 0,5 0,56 0,56 0,48 0,38 0,67 0,34 0,58
Hanpsixexue, Ti=125°C
Banason pacodix T 55...175 | -55...175 | -55...150 | =55...175 | -55...175 | -55...150 | -55...175 | -55...150 | -55...150 | —55...150 | —55...175 | —55...150 | —55...150

Temneparyp, °C

Twn auoaa WoTTkun

o o|lo|Oo|lO0|O|OC|O| O <] g|o|lc|jojC0|O0jO0|OC|OC|O0)|0O <] g g g g (<}

FlElRlRlElRlIRIRIR|RIRIRIE|[IRIE|IRIR|IR|IR|IR|IR| R | R | R|IK|] R | &

g |8|8[8|2|2|8|8|8|8|8l8lgl8|g|qlglelglelgle|s!8l8|¢8ls

- - - - - - L 3 - - " ~N ~ ~ o~ ~ ~ © “ L] < g < h A3 -« - A

3Ha4eHUs HanpsKEeHUn
Makc. obpaTHoe Vi
jusyrestue 8 150 | 35 [ 40 [ 45 | 35| 40 | 45 | 60 [ 80 | 100 | 35 [ 40 | 45 | 35| 40 | 45 | 35 [ 40 | 45|50 |60 | 45 | 30 | 80 [100| 20 | 60
Makc. nukoBoe obpaTHoe v,
HanpsxeHve, B R
AG
Makc. 3HaueHue cpegHero
M.A o | 10 s 15 8 20 30 40
Makc. nukoBoe 3HayeHue Toka
151 OAUHOMHOTO ' 620 690 810 850 1060 990 1060 1000 1240 | 1100 850 1000 | 1000 5 mkc
HEMNOBTOPAIOLErocs oM
umnynbca, A 115 140 145 275 265 250 265 260 | 350 | 360 275 250 | 260 10mKe
Henoaropmou.laﬁcn 3Heprua /
NaBUHHOTO NpoBos, MIX Eas | 6,75 8 10 75 13 20 20 13 20 13 75 18 13
FosTopstowpwitca .
NaBUHHbINA TOK, A Iar 0.3 1.2 15 05 2 3 3 1.5 3 3 0,5 3 15
JnexkTpuyecKue xapaKTepucTUKu
093 06 0,55 0,72 0,64 0,56 062 0,62 053 | 048 0,81 045 | 061
T,=25°C
Makc. npsMoe nagexue Viu 1.1 0,73 0,7 0,88 0,76 0,71 0,76 0,82 068 | 057 0,98 0,51 | 083 <
Ranpmxehhe, B 0,73 0,53 0,61 0,58 0,57 0,5 0,56 056 | 048|038 | 067 G408 | e
)=

0,86 0,64 0,65 0,69 0,68 0,64 0,7 0,71 0,67 | 0,51 081 044 | 0,75
Maxc. 06paTHbii ToK e 0,05 08 08 0,56 2 1,75 2 08 3 3 1 3 2 ——
YIS, J\ 7 7 32 7 15 70 15 45 115 | 183 11 310 | 89
Makc. emkocTb nepexoaa, nd Cr 200 400 400 500 900 900 900 720 2800 | 2840 1480 3000 | 1220
MocnenosatensHas
WHAYKTMBHOCTS, HTH Ls 8 8 8 8 8 8 8 8 8 8 8 55 8
Makc. CKOPOCTb U3IMEHEHUA
Hanpsxexus, B/mkc dvidt 10000

TepMoMexaHU4eCKHe XapaKTepucTKH

Makc. Tennosoe
conpoTuanexue Ric | 1,75 1,75 35 1,63 1,63 1,63 1,63 1,63 2 1 2 15 2
nepexog-kopnyc, °C/Bt
Makc. Tennosoe f
conpoTUBNEHUE Rucs | 0,5 05 0,5 0,5 0,5 0,5 0.5 0,5 1 05 1 0,75 1
kopnyc-Tennootsoa, *C/BT

* OnucaHue BCex NapameTpoB NpMBEAEHO Ha cTp. 26—32




CnpaBoyHble maTepumasnsi no gnogam LLOTTKM pa3sinyHbIX cepuii

Avopapbl WoTtTku cepuin 6TQ, 8TQ

BbinpsamuTensHble anoabt LLoTTku cepuii 6TQ, 8TQ MeIoT onTUManbHbIe 3Ha4eHnst 06paTHOro TOKa yTeHKM NPy BbICOKUX
Temnepartypax. TexHonorus popmMuposaHmns 6apbepa OTHOCUTCA K TEXHONOrM4eckomy knaccy no Ty =175 °C.

[voabl npeaHasHayeHbl A8 MPUMEHEHUS B UMMNYNbCHbBIX UCTOYHMKAX NUTaHUs, NpeobpasoBaTensx HanpsXXeHus, Lensx 3alub
aKKyMYNSTOPHbIX 6aTapeit oT NnepenoniocoBku. Mx ocCo6eHHOCTK:

e paboTa npu Temnepartype nepexopa ao 175 °C;

o BbICOKOE Ka4YeCTBO M3rOTOBMIEHNS C MPUMEHEHNEM TEPMOCTOMKOM 3MOKCUAHOMN 3aMBKK, HTO 06ecnevmBaeT MexaHU4eckyto

NPOYHOCTb U BNaro3alynLLLEeHHOCTb;

© HU3KOE 3Ha4YeHue NPAMOro HanpsXeHus,

© BO3MOXHOCTb paboTbl NPY BbICOKMX HACTOTax UMMYJIbCHOrO HaNpsiXXeHUs;

o HaNIMuME 3aLMTHOrO KOMbLA ANA paboThl B XECTKMX YCOBUAX SKCNyaTaumumn n obecneyeHmns AnTenbHoro cpoka cryxosbl.

Ouopabl BeinyckatoTcs B kopnycax TO-220 u D?PAK. B nocnegHem cnydae B KoHuUe 0603HadeHns Tuna auoaa fobasneHa 6yksa «S».

NapameTp, ed. U3Mm. 0603H. 6TQ 8TQ
Cwuna cpeaHero npsiMoro  UMMynbCHOro Toka, A Irav) 6 8
Makc. obpaTHoe HanpsikeHue, B Vrem 85,5445 - 80...100
Makc. NUKOBbIN TOK HENOBTOPAIOLLErocs umnynsca, A lrsm NPV ANUT. nepuoaa SMKC 690 850
MpsmMoe HanpsikeHue, B Vg npu nukoBoM Toke B6A n T,=125°C 0,53 0,85
[uanasox pabounx temnepatyp, °C Ty -55...175 -55...175
Twun auopaa WoTTkun
MapameTpsl, ea. nam. Obo3HauyeHne 0 o 0 o o Mpumeyanue
[} < < =] o
o o (=] [=3 -
<] <] g (€] a
= = - = =
@0 ©w © - ©
3HaYeHUA HanpsXKeHUN
Makc. obpaTtHoe HanpsixeHue, B Vr
35 40 45 80 100
Makc. nukoBoe obpaTHoe Hanpshkenne, B VrwM
AGCONIOTHbIE MaKCUMarnbHble 3Ha4eHUA
Makc. 3HayeHne cpeaHero NpAMoro Toka, A Irav) 6 8
Makc. nMKoBoe 3HaueHue Toka AN OAMHOYHOTO | 690 850 5 mKke
HENOBTOPSAIOLLErocs umnynsca, A FSM
140 230 10 mkc
HenosTopsiowascs aHeprus naBuHHOro npo6os, MOx Eas 8 75
MOBTOPAIOWMIACSH NABUHHBLIN TOK, A AR 12 0,5 1 MKC
3neKkTpuyecKkne XapakTepucTmku
0,6 0,72
T,=25°C
0,73 0,88
Makc. npsMoe nageHne HanpsxeHue, B Vem
0,53 0,58
T,=125°C
0,64 0,69
. 0.8 0,55 T,=25°C
Makc. o6paTHbIf TOK yTeuku, MA lam -
7 7 T,=100°C
Makc. eMKocTb nepexoga, n® Cy 400 500 T,=25°C
MocnegosatenbHas MHAYKTMBHOCTb, HITH Ls 8 8
Makc. CKOPOCTb U3MEHEHUs HanpsikeHus, B/MKc dv/dt 10000
TepMoMexaHU4YecKkne XxapaKTepucTukm
Makc. Tennosoe conpoTuenexue nepexoa-kopnyc, °C/BT Rinic 2,2 2
Makc. Tennoeoe conpoTusnexme kopnyc-tennootsog, °C/BT Rincs 0,5 0,5




..‘l,c:gpaaa;ﬂuue marepumanei no gnogam LLIOTTkun pa3nnvHbix cepuii

Ovoasi LWoTTkm cepumn 10TQ, 12TQ, 15TQ, 18TQ,19TQ

BoinpsimuTtensHblie auoasl LLoTTku cepuii 10TQ, 12TQ, 15TQ, 18TQ,19TQ umeloT HU3Kue o6paTHbIe TOKMU YTeYKWU NPU BbICOKOM
Temnepartype. TexHonorus ¢opMmmpoBaHus 6apbepa OTHOCUTCS K TEXHONOrM4yeckomy knaccy no Ty = 175 °C.
[voabl npeaHasHayeHbl AN NPUMEHEHUS B UMMY/IbCHBIX UCTOYHUKAX NUTaHUS, npeobpa3oBaTensx HanpsXXeHus, Lensx 3almTbl
aKKyMyNaTOpHbix 6aTapei oT nepenontocoBku. Mx ocobeHHocTu:
e paboTaloT npu Temnepartype nepexona no 175 °C;
© UMEIOT HMU3KME 3HAYEHUA MafeHNs HanpsaXeHUs;
© BLICOKOE Ka4eCTBO U3roTOBNEHMUS C MPUMEHEHNEM TEPMOCTOMKOW 3MNOKCUAHOW 3aNUBKU, YTO rapaHTUPyeT MeXaHU4YeCKyo
NPOYHOCTb N BNaro3alnLLEeHHOCTb;
e paboTaloT NPY BLICOKUX YACTOTaX UMMYNbCHOMO HaNPSXEHUS;
® HaNMYMe 3aLMTHOrO KOMbLa Ans paboTbl B XXECTKUX YCNOBUSX aKCnnyaTaumm n obecnevyeHust AmMTensHoro cpoka cnyxobl.
Jvopbl BbinyckatoTes B kopnycax TO-220 u D?PAK. B nocneaHem cnyyae B koHUe 0603HadveHns Tuna avona gobasneHa bykea «S».

MapamerTp, eq. usm. . O6osH. 107TQ... 12TQ ... 15TQ060 18TQ... 19TQO15
Cuna cpefHero npsmMoro - 10 15 15 18 19
UMNynNbCHOro Toka, A
Makc. o6paTHoe HanpsbkeHue, B VRrarm 35...45 35...45 60 35...45 15
Makc. NUKOBbIN TOK HENOBTOPRIOLWErocs
umnynbca, A lesm Npy AnuT. nepuoaa 5 Mkc 1050 990 1000 1800 700
Mpsmoe HanpsikeHve, B Vrinph n_:t_xg;aggﬁ%oxe GAm 0,49 0,5 0,56 0,53 0,32
=
[vana3soH pabounx Temneparyp, °C Ty  55...175 -55...150 -55...150 -55...175 -55...125
Tun auopa WoTTku
MapamerTpel, eq. uam. O6o3n. | v =3 9 H g 9 e wigl? £y Mpumeyanue
o o o [=] o o [=] [=] o o (=]
(<] o <} [¢] ¢} (¢} (=} g|lO|C (<}
= = = = = = = E|lE|E =
1=} =) =) o~ o ] 0 © | o | ® o
- o ol - L - ot - - - -
3Ha4YeHUA HanpsXeHUn
Makc. obpaTHoe Hanpsixenue, B Vr
35 | 40 | 45 | 35 | 40 | 45 60 35|40 | 45 15
Makc. nukoBoe oGpaTHoe HanpsixeHue, B Vewm
ABCOnNIOTHLIE MAaKCUManbHble 3HAYeHUA
Makc. 3HayeHue cpeHero NpsiMoro Toka, A IFav) 10 15 15 1 19
Makc. nMkoBoe 3HayeHue Toka Ans 1 1050 990 1000 6400 700 Smke
O[IMHOYHOTO HENOBTOPSIOLLEroCs MMNYnbCa, A M
280 250 260 750 330 10mc
HenosTopsiowasncs aHeprus nasuHHoro npobos, mIx s Eas 13 16 6 106 6,75
MoBTOPAWMIACS NaBUHHBLIA TOK, A lar 2 24 1.5 16 1.5
JnekTpuyeckue XxapakTepucTUKu
0,57 0,56 0,62 0,64 0,36
T,=25°C
0,67 0,71 0,82 0,86 0,46
Makc. npsMoe nagexne Hanpsxexue, B Vem
0,49 0,5 0,56 0,6 0,32
T,=75°C
0,61 0,64 0,71 0,76 0,43
2 1,75 0,8 5 10,5 T,=25°C
Makc. o6patHbIi TOK yTeuku, MA Trm
15 70 1,45 200 522 T,=100°C
Makc. eMkocTb nepexoaa, n® Cr 900 900 720 2600 2000 T,=25°C
MocnepoBaTenbHas UHOYKTUBHOCTb, HITH Ls 8 8 8 8 8
Makc. CKOpOCTb U3MEHEHWs HanpskeHus, B/Mke dv/dt 10000
TepmomexaHU4yeckue XxapaKkTepucTKn
Makc. Tennosoe conpoTusnexue nepexoa-kopnyc, °C/Bt Ric 2 2 325 1 1.5
Makc. Tennosoe conpoTusnexve
kopnyc-Tennootsop, °C/BT Runcs 0.5 05 0.5 0.1 05
Makc. Tennosoe conpotusnexue nepexog-cpeaa, °C/Bt Rihua — — —_ — -
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CnpaBo4Hbie maTepuasnbl no anogam LLUOTTKM pa3nnyHbix cepmmn

Buvoab! LWoTtTkn cepun 10BQ, 30BQ

BuinpsmMutensHele anoasl LoTtTku cepun 10BQ 1 30BQ npeaHa3HayveHb! 418 UCNOSIb30BAHUS B U3AENUAX, COOMpaembix No TEXHONOrMn
NOBEPXHOCTHOIO MOHTaxa. OHU UMEIOT Masble 3HAYEHUS NAaAEHUS HaNPsXXeHUA U reoMeTpuyeckme pasmepsbl. TexHonorus GopMmMpoBaHus
6apbepa OTHOCUTCS K TEXHONOrM4eckomy knaccy no Ty'= 125 °C.

[voabl npeaHasHaveHbl 4nA NPUMEHEHUS B UMNYNIbCHBIX UCTOYHUKAX NUTaHWs, NpeobpasosaTtensx HanpsiXeHns), Lensax 3almTol
aKKyMyNsTOpPHbIX 6aTapeii OT nepenoniocoskun. Mx ocobeHHOCTH:

e paGoTaloT npu Temnepartype nepexoaa oo 125 °C;

e onTuMM3upoBaHbl ans OR-ING npunoxenuis;

© IMEIOT CBEPXHU3KNE 3HAYEHWUS NAAEHUA HaNPsXeHNs;

© BbICOKOE KayeCTBO U3rOTOBAIEHUS C MPUMEHEHWEM TEPMOCTOINKOM 3NOKCHAHOM 3a/IMBKKM, 4TO 06ecnevymBaeT MexaHMHecKyto NPOYHOCTb

¥ BNaro3auwmieHHOCTb;

o paboTaOT NPY BLICOKUX HACTOTAX UMMNYNIbCHOIO HAMNPSXEHUS;
® HanMuMe 3aLLMUTHOTO KOJbLA ANs paboTbl B XECTKMX YCNOBUAX 3KCMyaTaummn 1 o6ecneyeHns AnMTenbHoro cpoka ciyxobl.

[vope! BuINycKaloTcs B Koprnycax Tuna SMB.

Mapamerp, en. n3Mm. 0603H. 10BQ... 30BQ...
Cwuna cpegHero npsiMoro lrav 1 3
UMNYNbCHOTO TOoKa, A
Makc. obpaTtHoe HanpskeHue, B VRRM 15...100 15...100
Makc. NUKOBbIN TOK lesm NPY ANKT. Nnepuopa 5 Mkc 140...780 650...2100
HENOBTOPRIOLErocs UMNynbCa, A
MpamMoe Hanpsxenue, B Ve npn nixosom Toxs 6 A u T,=125°C 0,32...0,62 0,3...0,62

[unana3zoH pabounx Temnepatyp, °C T, -55...125/150/175 -55...125/150/175
Twn anoaa Wotrkun
MapameTpsl, e4. n3m. 0603H. 0 = ] 8 L § e 8 Mpumeuanne
o 3 =] = =] =] by
g [<} <] g [<} <} [<] el
o @ m 7] m m m @
o o o o o (=3 [=3 o
- - - - ™ (] (2] &
3HaveHUs HanpPAXeHNn
Makc. o6patHoe Hanpsxenue, B Vr 15 15
40 60 100 40 60 100
Makc. nukosoe obpaTtHoe Hanpsxehnue, B VrwM 25 25
AGCONIOTHbIE MaKCUMaNbHbIe 3HAYeHUA
Makc. 3HaueHue cpeaHero NPSMoro Toka, A lrav) 1 3
140 430 700 780 650 2000 1200 2100 5 mKe
Makc. nuKoBOe 3Ha4eHne Toka Ans |
OAMHOYHOIO HENOBTOPSIOLLErocs umMnynbea, A FSM
g 40 45 42 38 95 110 130 100 10 Mkc
HenosTopsiowasncs aHeprus ;
naeBuHHOro Npo6os, MIx Ens 2 4 4 3 3 8 6 5
MNosTopAOWMIACA NaBUHHBIA TOK, A Iar 0,2 0,6 0,4 0,2 0,5 1 0,6 0,3
AnekTpuyeckue xapakTepucTuku
0,35 0,53 0,6 0,78 0,35 0,53 0,58 0,79 T,=25°C;1A
0,44 0,7 0,76 0,89 04 0,68 0,76 - 09 T=25°C; 2A
Makc. npaMoe nageHue Hanpsxenve, B Veum
0,32 0,49 0,57 0,62 0,3 0,43 0,52 0,62 T,=125°C; 1A
04 0,64 0,69 0,72 0,35 0,57 0,66 0,70 T,5125°C; 2A
0,5 0.1 0,1 05 4 0,5 0,5 0,5 T,=25°C
Makc. oBpaTHbif TOK yTeuku, MA IrRm
12 4 5 1 50 30 20 5 T,=100°C
Makc. eMKoCTb nepexoaa, nd Cr 390 80 62 42 1120 230 180 115
MocneposatenbHas UHAYKTUBHOCTb, HITH < Ls 4 2 2 2 3 3 3 3
Makc. CKOPOCTb M3MEHEHUS dvidt 10000
HanpsixeHus, B/Mkc
TepMomexaHu4ecKkue xapakTepucTukn
Makc. Tennosoe conpoTUsneHve
nepexop-8eisog, °C/BT Rint a5 12
Makc. Tennosoe conpoTusneHue
nepexoa-cpeaa, °C/BT Rincs 80 46
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CnpaBoyHbie MaTepuansl no gnogam LLUoTTku pasnnyHbix cepuii

Ovoasbl WoTtTkn cepun 10MQ, 15MQ, 153CMQ, 160CMQ, 401CMQ

BoinpamuTensHble guoasl Lottkn cepun 10MQ, 15MQ, 153CMQ, 160CMQ, 401CMQ npeaHasHa4eHbl 4151 UCNONb30BaHUA B U3AENNAX,
cobupaembix No TeXHONOrMn NnoBepxHocTHoro (10MQ, 15MQ) 1 HasecHoro MoHTaxa (153CMQ, 160CMQ, 401CMQ). OHu umeloT manbie
3HAYEHUS NANEHNS HANPSKEHUS.

Avopabl, 3a ncknioyeHvem amoaos cepuv 15MQ, npegHasHayeHbl 4519 NPUMEHEHUS B UMMYNbCHbBIX UCTOMHUKAX MUTaHUs,
npeobpasoBaTensx HaNPSXEHNS, LENsaX 3aLUumTbl aKKyMyNaTOpHbIX 6aTapeit ot nepenoniocosku. O6uwme 0cobeHHOCTH AMOA0B:

® UMEIOT HU3KMEe 3HAYEHUS NALEHUS NPSMOro HanpsXeHus;

* paboTalOT NPU BLICOKUX HACTOTaX UMMNYILCHOMO HANPSXXEHNS;

® HaNM4Me 3aLMUTHOrO KoMbLa Ans paboThl B XXECTKUX YCNOBUAX KCNIyaTaumMm 1 o6ecnedeHns oiMTenbHoro cpoka Cnyxobl.

[uoppl cepyn 15MQ npeagHasHayeHbl 419 UCNONb30BaHNS B ManorabapuTHbIX ManoMOLLHbIX YCTPOMCTBAX: UMITYbCHbBIX UCTOYHUKAX
NUTaHUs, YCTPOMCTBAx 3awWmThl Lienem “3MepuTeNbHbIX npuBopoB, 3aLUTLI CXeM OT NEPENOJIIOCOBKM, B AUOAHbIX Pa3BA3Kax YCTPONCTB C
6aTapenHbiM NUTaHUeM U T. 4.

Juonebl Beinyckaiotcsa B kopnycax Tuna SMA (10MQ, 15MQ), TO-249AA (160CMQ), TO-244AB (401CMQ).

MapameTp, ea. uam. OGo3H. 10MQO40N | 10MQO6ON | 10MQ100N 15MQO40N | 153CMQ...| 160CMQ... | 401CMQ...

Cuna cpearero npsimoro IFav) 2.1 2,1 2.1 3 150 160 400
UMNYNbCHOTO TOKa, A

Makc. o6patHoe HanpsxeHue, B Verm 40 60 100 40 80...100 35...45 35...45

Makc. NMKoBbI TOK

HEMoBTOPSAIOLLErocs I'S“J‘(?”a”g;& 120 40 120 330 7000 6400 25000
umnynbca, A pHon

VE npu nukoBom Toke 6 A

Mpsamoe Hanpskexwe, B nT,=125°C 0,56 0,63 0,68 0,43 08 0,6 0,56
R RS T 55..150 | —55..150 | -55..150 | -40..150 | -55...175 | —55..150 | -55...175
Temneparyp, °C
Tun guopa WoTTkn
o (=] (2] o] 2] [~} wn
MapameTpbl, ea. nam. 0603H. g g g % S 2 3 § S8 |3 S | Npumeuanne
< @ =) <
S 3 o b4 <} ag g|lg|loc|lgc|Cc| C
<} <} a <1 = = = |ls|l=1=|= =
= = = = Q (8] Q [$] O (&) (&) (3]
= S = [ P B |8|8|8|3|5]| 8
s = ~ -~ - - - - < < <
3HaueHUA HanpsHKeHUN
Makc. obpaTtHoe HanpsixeHve, B VR
: 40 60 100 40 80 100 [ 35|40 | 45| 35| 40 | 45
Makc. nukosoe o6patHoe Hanpsbkexve, B Vawm
AGCONOTHbIe MAaKCUManbHble 3HaYeHUs h
Makc. 3HaueHune cpefHero NPAMOro Toka, A leav) 5 1,5 1.5 2.4 150 160 400
Makc. MKoBOE 3HaYeHMe Toka Ans I 120 40 120 330 7000 6400 25000 5 MKC
OAAMHOYHOTO HENOBTOPSIOLLErOCH UMNynbca, A ESM
3 30 10 30 140 720 750 3450 10 mc
HenosTopsiowancs aHeprus NaBuHHOro .
Npo6osi, MK Eas 4 4 3 8 15 106 270
MoBTOPAOWWIACS NAaBUHHLIN TOK, A Iar 0,6 04 0,2 1 1 16 40
JnekTpuyecKue XapakTepucTuku
054 | 063 | 0,78 | 042 0,96 0,64 0,67
T,=25°C
062 | 0,71 | 0,85 | 0,49 1,19 0,86 0,78
Makc. npsamoe nagexve Hanpsxenve, B Vem
049 | 057 | 063 | 0,34 0,8 0,6 0,56
T,=125°C
0,56 | 0,63 | 0,68 | 043 0,99 0,76 0,68
. 0,5 0,5 0.1 0,5 1.5 5 20 T,=25°C
Makc. o6paTHbIN TOK yTeuku, MA lrm
26 7.5 1 20 20 200 180 T,=125°C
Makc. emkocTb nepexoaa, nd Cr 38 31 38 134 1400 2600 10300 T=25°C
MocneposatenbHas UHAYKTUBHOCTb, HITH Ls 8 2 2 2 9,2 8 .1
Makc. CKOPOCTb M3MEHEHNR dv/dt : 10000
HanpshkeHus, B/Mkc
TepMomexaHu4eckne XapakTepucTuku
Makc. Tennosoe conpotusneHne
nepexop-kopnyc, °C/BT Rine - - - 7% %8 1 g2
Makc. TennoBoe conpotusneHue
Kopnyc-Tennootsoa, °C/BT Runcs —— E - = o 1 il
Makc. Tennosoe Eonpomaneuue Reoa 80 80 80 80 . o 05
nepexoa-cpeaa, °C/Bt
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CnpasoyHbie MaTepmansi no guonam LLIOTTKM pa3nnyHbix cepui

Owvopsbi WoTtTkmn cepun 11DQ, 21DQ, 31DQ

BoinpsamuTensHble anoab LoTtkv cepun 11DQ, 21DQ, 31DQ npeaHasHayeHbl Ana NCnonib3osaHns B U3AENNsX, cobupaeMbix no
TEXHOMOMMM HAaBECHOTO MOHTaxa. OHM UMEIOT OYeHb Masble 3HaYEeHUs NafeHUsa HanPsXeHus.
[vofbl PUMEHEHAIOTCS B MMMNYNBCHBIX UCTOYHUKAX NUTaHns, Npeobpas3oBaTtensx HanpskeHus, Lenax salmnTbl akkyMyIaTOPHBIX
6aTapeii OT nepenontocoskun. O6Lme 0Co6eHHOCTV ANOA0B!
e IMEIOT HU3KONPOGhULHBIE KOpPMYyCa C akcnasibHbIMU BbIBOAAMU;
® UMEIOT O4€Hb HU3KME 3HA4YEHUs NafeHNsa NPSMOro HanpPsXXeHNs,
e paboTaOT NPY BLICOKUX HACTOTAX UMIMY/IbCHOTO HAMPSXKEHUS; - .
e HANMYME 3ALUMTHOIO KObLA A/1st PABOThI B XECTKUX YCNOBUSX KCTyaTaLmm 1 06eCneqeHns AMTensHoro Cpoka cnyxobl.
Lvopb BeinyckatloTcs B kopnycax tuna DO-204AL (11DQ, 21DQ), C-16 (31DQ).

11DQ03 | 11DQO5 11DQ09 31DQo03 31DQ05 31DQ09
Rlapasaz, o4 w3, RRa; 11DQo4 | 11DQos | 11pQro | 210Q04 | 21DQ06 | 34pa04 | 31DQO6 | 31DQ10
Cuna cpeaHero npsiMoro I 11 2 33
MMMYNbCHOTO ToKa, A M ' '
Waxc: -olparsioe Veam 30/40 50/60 90/100 40 60 30/40 50/60 90/100
Hanpsixenue, B
Makc. NKOBbLIA TOK
HENOBTOPAKLLEroCcs L‘:g:f:a”gmé 225 150 85 = - 450 340 210
uMnynbea, A
Vg Npy NMKOBOM TOKe
Mpsamoe HanpsbkeHue, B BAMUT=125°C 0,55 0,53 0,53 0,5 0,55 0,57 0,62 0,85
[uana3soH paboumx _ N . _ _
Temneparyp, °C T, -40...150 40...150 40...150 [-40...150 40...150 40...150 , —40...150 —-40...150
Tun auoaa Wotrku
MapameTpsl, ea. uam. 0O60o3H. glz|lglg|e e b3 s 9lz|8|lg|e e Mpumeyanne
g|loc|Qg|C|C e [ ] g|lgog|Qg|O0|C [
a|lo|la|lalal|l a =] =] o|lo|lalala Q
2 FlIFlF|F|F]F N FR I > > S P B
3HauYeHUs HaNPAXEHUN
Makc. obpaTHoe HanpskeHue, B Vg
30|40 |50 |60 |90 100| 40 60 | 30|40 |50 (60|90 | 100
Makc. nukosoe obpaTtHoe Hanpskenue, B VeRwMm
AG6COnIOTHbIE MAaKCUMalbHbie 3HAYeHUA
Makc. 3HaueHue CpeHero nNpsamoro Toka, A ) 1,1 1.1 1.1 2 2 33 33 33
MakKc. NMKOBOE 3HaJeHue Toka ans | 225 150 85 420 | 340 | 450 340 210 5mKc
OAMHOYHOIO HEMNOBTOPSIOLLErOC uMnynbca, A i 35 25 14 70 60 90 60 24 1Bic
HenosTopsiowwanca aHeprus
nasuHHOro Npo6os, MK Eas " 4 8 “ 5 B 8 =
MOBTOPSHOLLMIACS NABUHHBIA TOK, A AR 1 04 0,2 0,7 0,5 1 04 0,2
JneKTpuyecKkue XxapaKkTepucTUKn
0,49 | 0,53
0,55 (1A)| 0,58 (1A)| 0,85 (1A) @A) | 2A) 0,57 (3A)| 0,62 (3A)| 0,85 (3A)
T,=25°C
0,71 2A)| 0,76 (2A)| 0,96 (2A) (?4'2) ?4% 0.71 (6A)| 0,78 (6A)| 0,97 (6A)
Makc. npsimoe nafexue Hanpsbxenve, B Veum 042 1 049
0,5(1A) | 0,53 (1A)| 0,68 (1A) (éA) (2‘A) 0,51 (3A)| 0,54 (3A)| 0,69 (3A)
0,56 | 0,61 08 L ke
0,61 (2A)| 0,64 (2A)| 0,78 (2A) (@A) (‘iA) 0,62 (Sf\) 0,65 (6A) (6A)
. 1 1 0,5 0,01 | 0,02 1 2 1 T,=25°C
Makc. o6paTHbIN TOK yTeukn, MA lrm
i 6 11 1 5.2 7 20 15 3 T,=125°C
Makc. eMKocTs nepexoga, nd Cr 60 55 35 130 120 190 160 110 T,=25°C
MocneposarensHas MHOYKTUBHOCTb, HIH Ls 8 8 8 8 8 9 9 9
Makc. CKOpOCTb U3MEHEHUs dvidt 10000
HanpshkeHus, B/mkc
TepMOMexaHW4eCKne XapakTepucTuku
Makc. Tennosoe conpoTusneHne
nepexoa-cpeaa, “C/BT Rina 100 100 100 100 | 100 80 80 80
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CnpaBoyHbie MaTepuasnsi no gnogam LLIOTTKM pa3nnyHbIx cepuii

Auopapbl LWoTtTku cepumn xxxNQ

BuinpamutensHble auoabl LLoTTku Ha Gonbluve Toku cepuii 122NQ, 123NQ, 125NQ, 183NQ, 240NQ, 242NQ, 243NQ, 245NQ umetoT
04€Hb HU3KWNE 3HA4YEeHUs NAAEHNS NPSMOro HaNPSXEHUA.

[vonpl npeaHasHayeHbl 4Jisi NPUMEHEHWUS B UMNYNbCHBLIX UCTOYHUKAX NUTaHUs, nNpeobpasoBaTensix HanpsXeHs, Lensx 3aLimTbl akKymy-
NATOPHbIX 6aTapeit OT NepenonoCoBKU. Mx 0co6eHHOCTH:

e paGoTaioT npun Temneparype nepexoaa no 150 °C;

® UMEIOT O4EHb HU3KME 3HAYEHUA NAAEHUS NPAMOro HaNPSXeHUs;

® KOHCTPYKLMS Kopnyca obecneynBaeT 6onee nerkyio No cpasHeHuio ¢ anopamu LLoTTkn B kKopnycax DO-5 yctaHOBKy;

© OQUH AMOA, 3aMEHAET ABa NapannenbHO BKAOYEHHbIX Auoaa B kopnycax DO-5;

o 0BecneyeHbl UX BLICOKOE Ka4eCTBO M3roTOBIEHUS C NPUMEHEHWEM TEPMOCTOKOMN SMOKCUAHOW 3a/IMBKK, YTO rapaHTUpyeT MexaHU4eckyio

NPOYHOCTb W BNaro3alumLLEeHHOCTb;

o paboTaloOT NPU BLICOKMX 4ACTOTaX MMMNYSIbCHOMO HANPsHKEHWs,

e HANM4Me 3aLLMTHOrO KOMbLA A5 PaboTbl B XECTKMX YCNOBUAX SKCNNyaTauumn n o6ecneyeHus AaMTenbHOro cpoka ciyx6sbi.

Luoap! BeinyckaloTes B kopnycax D-67 HALF PAK. nonbl, B 0603Ha4eHUN KOTOPbIX eCTb Byksa «R», MeloT 06paTHyto NoISPHOCTb.

TapameTp, ed. HaM. 0603H. 122NQ030 | 123NQ... | 125NQ015 | 183NQ... | 240NQ... | 242NQ030 | 243NQ... 245NQ015
Cuna cpefHero npsmMoro
ik ke o, IFav 120 120 120 180 240 240 240 240
hiass, ofplitice Virw 30 80...100 15 80..100 | 35..45 30 80...100 15

HanpsixeHve, B

Makc. NUKOBbIA TOK

lesm NpY gnuT.
HEeNOBTOPSIOLLErocs nepMoaa 5 MKC 22500 16000 10800 22000 26000 27000 25500 20000

umnynsca, A
Vg Npu NUKOBOM
Mpsmoe Hanpsokexne, B ToKe BA 1 0,41 0,74 0,33 0,75 0,55 0,42 072 ~ 0,34
T,=125°C -
[uana3son pabounx & - x g
Temneparyp, °C Ty 55...150 -55...175 55...125 55...175 55...150 -55...150 -55...175 -55...125
Twun avopa Wotrkn
Mapamerpsl, eq. U3m. O6o3n.| & 21818 - 2l 28|8|83|8|2| 8 2|18 |8 2  |Mpumeyanue
=1 e |le| = o clea|l=|2|ea|o| o o |l el = )
[<} g|lg| g <] g|jg|lg|lg|(ge|gc|Cc|g|¢Cc|gC [<}
2 515151 £ 12/25/3/3|2/28/3(|35|3|35| 2
& 8|8 | ® o~ 2123|138 |8/8| 9 < | < | < <
- - - - - - - - o~ ~N ~N o~ ~N o~ o~ ~N
3HaueHusi HanpsXXeHNI
Makc. o6paTHoe hanpskeHue, B Vr 15 15
30 80 | 90 | 100 80 | 90 |100| 35| 40 | 45| 30 | 80 | 90 | 100
Makc. nukosoe obpatHoe HanpskeHue, B | Vrwm 25 25
ABCONIOTHbIE MaKCUManbHble 3HaYeHUA
Makc. 3HaYeHue cpeaHero
NPAMOrO ToKka, A Irav) 120 120 120 180 240 240 240 240
Makc. nukoBoe 3HaueHue Toka 22500 16000 10800 22000 26000 27000 25500 20000 5 MKC
ANS OAWHOYHOro lesm :
HEMOBTOPSAIOLWErocs uMnynbca, A
2400 2100 1700 1550 3400 3000 3300 3000 60y
HenosTopAowWancs aHeprus
nasuHHoOro npobos, MI4x Eas 54 19 9 15 324 216 15 4
TOBTOPSIOLMIACS NABUHHBIA TOK, A lar 12 1 2 1 48 48 1 2 1 MKC
JnekTpuyeckue XxapakTepucTUKu
0,49 0,91 0,39 0,95 0,61 0,51 0,86 04
T=25°C
? 0,59 1,08 0,52 1,14 0,81 0,62 1,01 0,51
Makc. npaMoe nagexue Hanpskexve, B Vem
0,41 0,74 0,33 0,75 0,55 0,42 0,72 0,34
T,=125°C
0,54 0,88 0,45 0,89 0,74 0,54 0,86 0,44
10 3 40 4,5 20 20 6 80 T,=25°C
Makc. 06paTHbIf TOK yTeuKH, MA lrmt
560 40 2000 60 800 1120 80 4000 | T,=100°C
Makc. eMKkocTs nepexoaa, n® Cr 7400 2650 7700 4150 10300 14800 5500 15800 T,=25°C
MocnegosarensHas
MHYKTUBHOCTb, HIH Ls 7 7 4 6 2 5 5 5
Makc. CKOpOCTb U3MEHEHUA dvidt 10000
HanpskeHusi, B/mMkc
TepMmoMexaHU4ecKne XxapaKkTepucTuku
Makc. Tennosoe ConpoTuBneHue
nepexoa-Kopnyc, *C/BT Rinsc 0,4 04 0,4 0,3 0,2 0.2 0,2 0,2
Makc. Tennosoe conpoTueneHne
KOpNyC-TennooTsoa, *C/BT Rines | 0,15 0,15 0,15 0,15 0,15 15 0,15 15




CnpaBoyHble MmaTepuansi no gmogam LLOTTKY pa3nunyHbix cepum

Ouons WoTTku cepum 30WQ, 50WQ, 50HQ, 60HQ, 20CJQ

BoeinpsmutensHble anoabl LoTTku cepuin 20CJQ (casoeHHble), 30WQ, 50WQ npegHasHaueHb! 415 UCMoNb30BaHMA B U3AENUSX, .
cobmpaeMbix Mo TEXHONOrMU MOBEPXHOCTHOIO MOHTaxa. [uoael cepuii 50HQ, 60HQ npeaHasHauYeHbl A1 YCTaHOBKM Ha Pe3b60BOM
coeavHeHn. OHM UMEIOT Masible 3HAYEHUA NAAEHNSA HaNPsXKEHUs U ToKa yTeuku. TexHonorus ¢popmuposaHus 6apbepa 0THOCUTCS K
TexHonornyeckomy knaccy no Ty = 125 °C.

Avopael NPUMEHSAINTCA B UMIY/bCHBIX NCTOYHMKAX NUTaHUSA, Npeobpa3oBaTensix HaNPSXeHUs, Lensax 3aLlmTbl aKKyMysaTOPHbIX 6atapeit
OT nepenoniocoBku. Mx oco6eHHoCTU:

© IMEIOT HU3KWUE 3HAYEHUS NAAEHUS NPSMOro HaNPSXEHUs; s

e anoapl cepuin 50HQ,60HQ BLINOAHEHBI B repMETUYHBIX KOpPMycax;

® BbICOKOE Ka4eCTBO U3roTOBMIEHNS C NPUMEHEHNEeM TEPMOCTOWMKOM SNOKCUAHOW 3aNMBKK, 4TO 06ecneynBaeT MexaHU4ecKyo

NPOYHOCTb W BNaro3alyLLEHHOCTb;

e paboTaloT NPU BbICOKMX HACTOTaxX MMMNYNIbCHOMO HanpPsXeHus;

© HasM4YMe 3aLUUTHOrO KosbLia A1 paboTbl B XXECTKMX YCNIOBUSX 9KCMayaTaumum 1 obecneyerHns oiMTensHOro cpoka Cnyxosbi.

Aviopkr cepuii 30WQ, 50WQ BhinyckatoTes B kopnycax D-Pak, cepuii 50HQ,60HQ — B kopniycax DO-203AB (DO- 5) n cepun 175BGQ —
B Kopnycax PowIRtab™.

MNapamerp, ea. uam. 0O603H. 20CJQ100 30WQO4FN 50WQO3FN 50HQ... 60HQ.::
Cuna cpegHero NpsimMoro
MMNYNLCHOTO TOKa, A lrav) 2 35 55 60 60
Makc. obpartHoe HanpsxeHue, B VRrM 100 40 30 35...45 80...100
Makc. NnuKoBbIV TOK lrsm NPY 4NUT. Nnepuoaa
HENOBTOPSIOLLErocs UMnynsca, A 5 MKc 380 500 320 10800 8400
Ve npu nukoBom Toke 6 A
Mpamoe Hanpsxexue, B W T,=125°C 0,67 0,49 0,35 0,53 0,7
Rscanezon paosx 1 -55..175 ~40...150 -40...150 —65...150 -65...175
Temneparyp, °C )
Tunsl guopa WoTtrkmn
z z 2
MapameTpol, ea. Mam. 0603H. i - § § £ § § e Mpumeyanue
bt g a <] <} gl g I}
I X I e I o
S| 2|3 | 8|8 |8|8| &
@ i) =
3HavyeHUsA HanpAXeHUH
Makc. obpaTHoe HanpsixeHue, B VR
40 30 35 40 45 80 | 100 45
Makc. nukosoe obpaTHoe Hanpskexue, B Vewm
A6conioTHbIE MAaKCUMAnbHbIE 3HAYEeHUA
Makc. 3HaueHue cpeaHero NnpsAMoro Toka, A Irav) 35 55 60 60 175
Makc. nukoBoe 3HayeHue Toka Ans | 500 | 320 10800 8400 8700 SMKe
OAWHO4YHOIo HENOBTOPAKOLWErocs nMnynbca, A FSM 80 130 1150 1200 1550 10 MKC
HenosTopstowasca aHeprus nasuHHoro npo6os, mIx Eas 8 10 81 15 40
MoBTOPSIOWMACA NABUHHBLIA TOK, A AR 1 2 12 1 6
AneKTpuYeckne XapakTepucTuku
0,53(3A)0,46 (5A) 0,6 (60A) 0,89 (60A) 0,56
053 T,=25°C
0,67 (6A) (104) 0,78 (120A) 1,09 (120A)| 0,69
Makc. npsimoe nageHue Hanpsixexue, B Vem
0,49(3A)[0,35(5A 0,53 (60A) 0,7 (60A) 0,52
046 T,=125°C
0,62(6A (1bA) 0,69 (120A) 0,84 (120A)| 0,64
3 2 3 5 15 2 T,=25°C
. 06 , MA i
Makc. 06paTHbIn TOK yTeUKH, M Irm 24 58 200 20 540 T,2100°C
Makc. emkocTb nepexoga, nd Cr 189 590 2600 1400 5600
[NocnegoBarenbHas MHAYKTUBHOCTb, HITH Ls 5 5 7.5 7.5 3.5
Makc. ckopocTb U3MeHeHUs Hanpsxenus, B/mkc dv/dt 10000
TepMoMexaHU4eckne XapaKTepucTUKu
Makc. Tennosoe conpoTuBneHue
nepexoa-kopnyc, °C/BT Rinc 4,7 3 0,83 0,83 0,25
Makc. Tennosoe con;iomsneHMe . Rucs A S - 025 0.25 02
kopnyc-Tennootsog, °C/Bt
Makc. Tennosoe conpoTusneHue R . . . I . l . _ | ps _
nepexoa-cpeaa, °C/BT hiA
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CnpaBoyHble MaTepuansi 1o guoaam LLIOTTKku pa3nnyHbix cepui

Auvopapbl LoTTkmn cepuin xxCPQ

'CABOEHHbIE BhINpsiMUTENbHBIE Avoasl LLoTTku cepuii 30CPQ, 40CPQ, 52CPQ, 63CPQ, 72CPQ, 80CPQ UMEIOT HU3kue obpaTtHble Toku
yTEUKM MPU BbICOKOW TeMNeparype.
Jvoapl npegHasHavyeHbl A5 NPUMEHEHUS B UMMYNbCHbIX UICTOYHMKAX NUTaHUS, NpeobpasoBaTensx HanpaXxeHus, Lensx 3almThbl
aKKyMyNnAaTOpHbIx 6aTapeit 0T nepenonocoBky. Mx ocobeHHOCTH:
» paboTaloT nNpu TemnepaType nepexoaa no 150 °C;
® UMEIOT HU3KNE 3HAYEHUSI NaAEHUS HANPSXEHUS;

e obecrneyeHbl Ux BbICOKOE Ka4eCTBO U3roTOBJIEHUS C NpUMEHEeHNEM TEPMOCTOMKO 3NOKCUAHOW 3aNUBKU, YTO rapaHTupyeT

MeXaHU4YeCKYIo NPOYHOCTbL U B/Iaro3almuleHHOCTb;
® KOpryca UMEeIOT BbIBOA, CPEOHEN TOUKU;
° pa60Ta10T Mpu BbICOKMX YacToTax UMMNYNIbCHONO HanpsiXXeHus;

® Ha/in4mMe 3almMTHOro Konbua ang paﬁOTbI B XXECTKUX yCNoBUAX aKCnayataumm n obecneyeHns pAMTeNbLHOro Cpoka Cﬂyx(ﬁbl.

[uoabl BeinyckaioTca B kopnycax TO-247AC.

30CPQ035

40CPQO035

Mapamerp, ea. uam. | O603H. 30CPQ040 gggggggg ggggg?gg 30CPQ150 | 400PQO40 :gggg?gg 52CPQO30 | 63CPQ100 [72CPQ030| B0CPQO20
30CPQ045 40CPQ045
Cuna cpegHero
NPAMOro UMNYNLCHOrO IFav), A 30 30 30 30 40 40 50 60 70 80
TOKa, A
Maxc. oGpatHoe VRRM, B 35/40/45 50/60 80/100 150 35/40/45 80/100 30 100 30 20
HanpsbxeHue, B
Makc. nMKoBBbIV TOK IFsM npu AnuT.
HenoBTOPSAILLErocs nepvoaa 1020 1020 920 1000 3500 2950 2180 2200 2180 2200
umnynbca, A S5Mkc, A
VF npu nukosom
Mpsmoe Toke 6A 1 0,5 0,56 0,67 0,78 0,43 0,61 0,38 0,64 0,43 0,32
Hanpsixexue, B T,=125°C, B
[nana3zon paGoumnx Ty, °C -55...150 | -55...150 | -55...175 | -55...175 -55...150 -55...175 -55...150 -55...175 |[-55...150 | -55...150
Temnepartyp, °C
Tun auoga WoTTku
MapameTpsl, ea. uam. OBo3H. § g g § § § ?_: ?_: § ‘3 g § § § ‘8_ § § Mpumeuanue
g|lCo|C| O glgc| Qo o] g|Qo| O <] e} [} [e] (<] (<]
a|a|a| a a|a|a a | & |a|a |4 a a a o a
O|lo|lo|l o 0|l 0|0 o O[O | O o o o Q o %)
(=] o (=1 (=3 (=3 [=] (=] o (=] =] (=] (=] o o ] ~N o
o« L] L) ™ ™ ) (] el < < ~t < < n © ~ @0
3HaYeHMWA HanpsxXeHU
Makc. o6paTHoe Hanpsikerue, B VR
Makc. nvkosoe obpatHoe Y 35|40 |45 50 | 60 | 80 |100| 150 | 35 | 40 | 45 | 80 | 100 30 100 30 20
HanpsxeHue, B RWH
AGCONKTHbLIE MaKCUManbHbIe 3HaYeHUs
Makc. 3HayeHue cpeaHero
npsiMoro Toka, A lr(av) 30 30 30 30 40 40 50 60 70 40
Makc. nukoBoe 3HaveHue Toka 1020 1020 920 1000 3500 2950 2180 | 2200 | 2180 | 2200 5 MKC
ANA OAUHOYHOTO lrsm
HEMNOBTOPSIOLLErocs UMnynbea, A
265 265 240 340 430 300 600 410 600 500 10 Mke
HenosTopsiowasncs aHeprvs
NEEMHHOR paBos, MEbk Eas 20 13 75 11,25 27 11,25 27 15 27 27
[OBTOPSIOWMIACSH NABUHHDIN TOK, A Iar 3 1,5 0,5 0,5 4 0,75 6 1 6 6
3neKkTpUyecKue xapakTepUCcTUKU
0,54 0,6 0,86 1 0,49 0,77 0,48 0,77 0,51 0,46
T,=25°C
Makc. npsmoe nafeHue Veu 0,68 08 1,05 1,19 0,59 0,91 0,55 | 092 | 0,61 0,55 ’
Hanpsxenue, B 0,5 0,56 0,67 0,78 0,43 0,61 0,38 | 064 | 043 | 0,36 Mt
=125°C
0,64 0,7 0,81 0,93 0,56 0,75 049 | 076 | 058 | 046 =
1,75 0.8 0,55 0,1 . 4 1,25 19 0,3 1,9 5,5
Makc. o6paTHbIi TOK yTeuku, MA lrm T,=25°C
70 45 7 15 150 15 450 25 450 1100
Makc. emkocTb nepexoaa, nd Cr 900 720 500 340 1850 600 4600 | 1300 | 4600 | 6500
MNocneposatensHas Lg 7.5 7,5 75 75 7.5 7,5 7.5 7.5 75 75
MHAYKTUBHOCTb, HIH
Makc. CKOPOCTb N3MEHEHUs dv/dt 10000
Hanpsxexus, B/Mkc
TepMoMexaHU4eCcKue XapakTepucTUKU
Make, Tennosoe conpoTbIchine Rinic 1,1 1,1 1,1 1,1 0,63 0,63 04 | 04 | 04 | 03
nepexoa-kopnyc, °C/BT .
Marc. Tennosoe conpotusnenve Rics 0.24 0,24 024 | 024 0,24 0,24 025 | 025 | 025 | 025
Kopnyc-Tennootsop, *C/BT
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CnpasouHbie MaTepmansi no auoAam LLUOTTKM pa3nuyHbix cepuii

Avoasl WotTku cepuii 30 BGQ, 100BGQ, 175BGQ

BuinpsimuTensHble anoapl LLoTTku cepumn 30BQ npefHa3HayeHbl AN UCMONb30BaHNUS B 3AeNNsX, COOMpaeMbIX Mo TeXHOI0MMK
NOBEPXHOCTHOrO MOHTaxa, avoasl cepun 100BGQ — B MoLHbIx AC/DC npeobpa3sosaTensix HanpsxeHUs. OHM MMEIoT Manble 3HaYeHns
nafeHus HanpaxXeHusa u reomeTpuyeckue paamepbl. TexHonorus GpopmmuposaHms 6apbepa OTHOCUTCS K TEXHONIOTMYECKOMY Klaccy no
Ty =125 °C. Onoabi cepumn 175BGQ npeaHasHayeHbl Ans paboTsl B MowHbix AC/DC npeobpasoBatensix HanpsXeHus.

Jvonbl npeaHasHayeHbl 418 NPUMEHEHUS B UMMYNbCHBIX UCTOYHUKAX NUTaHWs, Npeobpas3oBaTensx HanpsxeHus, Lensx 3almrsl
aKKyMynaTOpHbIX 6aTapei oT nepenontocoBku. Mx ocobeHHoCTu:

e paboTaioT Npu Temneparype nepexoga o 125 °C (30BQ) 1 150 °C (100BGQ);

¢ IMEIOT CBEPXHU3KME 3HAYEHWNS NMafeHWs NPSMOro HanpsXXeHus;

o auoapl cepun 30BQ onTumMuanposaHsl ans npumeHeHns B OR-ING npunoxeHusx;

© BLICOKOE Ka4eCTBO M3roTOBJIEHUS C NMPUMEHEHMEM TEPMOCTOMKOW 3NMOKCUAHON 3annBKK, 4TO obecrnednsaeT MexaHN4ecKyio Npo4YHOCTb

1 BNaro3almLLEeHHOCTb;

e pabGoTaloT NPU BLICOKUX HACTOTaxX UMMYNLCHOrO HAMNPSXeHWs;

© HanMyMe 3aLMTHOrOo KoNbLA A5 paboTbl B XECTKUX YCIOBUSAX aKCMyaTaumm n obecneveHust 4MTenbHOro cpoka ciyxobi.

IOuopasl cepumn 30BQ BoinyckatoTes B kopnycax Tuna SMC, cepun 100BGQ — B kopnycax PowlRtab™.

MNapameTp, ea. usm. . 0603H. 30BQO15 30BQ040 30BQ100 175BGQ045(J)
Cwuna cpegHero NpsiMoro UMNynbCHOro Toka, A Irav) 3 3 3 175
Makc. o6paTHoe Hanpspkenue, B VRRM 15 40 100 45
Makc. NUKOBbIN TOK HENOBTOPAKLWErocs lrsm NpY ANUT. nepuwoaa 650 2000 2100 8700
umnynbca, A 5 MkC
Ve npy nkoBOM Toke 6 A
Mpsimoe Hanpspkenue, B W T,=125°C 0,3 0,43 0,62 0,61
[unana3son pabounx Temnepartyp, °C T, -55...125 -55...150 —55...175 - 55...150
Tun guoaa WoTTkun
wn n
MapameTpel, eq. uam. 0O6o3HaueHune © S -] S p: Mpumeuanue
o o = g ]
g g g [C] (U]
2 |2 |28 |g|&
™ @ © 8 ",l
3HaYeHns HanpsKeHun
Makc. obpaTHoe Hanpsixenue, B VR 15
40 100 45 45
Makc. nukoBoe obpaTtHoe HanpsixeHue, B _ VrwM 25
ABConoTHbIE MAaKCUMarbHbIe 3HAYeHUA
Makc. 3HaueHue cpeaHero NPsAMOro Toka, A Irav) 3 100 175
Makc. NMKOBOE 3HaueHne Toka Anst \ 650 2000 | 2100 | 4400 | 8700 5 mke
OAWHOYHOTO HENOBTOPSIOLLErocst UMnynbca, A e
95 110 100 830 1550 10 mkc
HenosTopstowascs aHeprus NasuHHOro npo6os, mAx Eas 3 8 5 40 40
MoBTOPAKOLWMICH NABUHHBLIN TOK, A AR 0,5 1 0,3 6 6
AneKTpuyeckue xapakTepucTUku
0,35 0,53 | 0,79 0,52 | 0,56
T,=25°C
0,4 0,68 0,9 0,67 | 0,69
Makc. npsiMoe napgeHue HanpsixeHue, B Vim
0,3 043 | 0,62 0,47 | 0,52
T,=75°C
0,35 0,57 0,7 0,63 | 0,64
4 0,5 05 0,3 2 T,=25°C
Makc. o6paTHbIil TOK yTeuku, MA Irm T,2100°C o
= (150°C
50 30 5 180 640 anst 100BGQO45)
Makc. eMkocTb nepexoaa, nd Cr 1120 230 115 2700 | 5600
MocnenosatenbHan MHAYKTUBHOCTb, HIH Ls 3 3 3 3,5 3,5
Makc. CKopOCTb M3MEHEHUS HanpsxxeHus, B/mkc dv/dt 10000
TepmomexaHM4eCcKue XxapaKkTepucTuku
Makc. Tennosoe conpoTusneHue '
nepexoa-kopnyc, ° C/BT Rine - o 7T 03 025
Makc. Tennosoe conpoTuBneHue ) . u_ b L
kopnyc-Tennooteoa, °C/BT Runcs 0.2 02
Makc. Tennosoe conpoTuenexve R 46 oy _
nepexoa-cpeaa, °C/BT hes
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Cnipaso4Hble MaTepuansi no Anoaam LLOTTKN pa3nnyHbix cepui

Ouopasi LotTku cepuin 50SQ, 80SQ, 90SQ

BbinpsiMuTenbHble aoabt LLIOTTKM ¢ akcuanbHbiMU BeiBoAaMu cepuii 50SQ, 80SQ, 90SQ nMetoT Huskune obpaTHble TOKM yTeuKun npun

BLICOKOI1 TeMnepaType. TexHonorus hbopMmpoBaHus 6apbepa OTHOCUTCS K TEXHONOMMYEeCKOMy Knaccy no Ty = 175°C.

Avopabl npegHa3HavyeHbl AN NPUMEHEHUS B UMIMYJIbCHbIX NCTOYHUKAX NMUTaHWS, npeo6pa308a‘renﬂx HanpsxXexHusd, uensax 3auThbl

aKKyMYNSTOpHbIX BaTapeit OT nepenoniocoBku. Mx ocobeHHOCTH:

« paboTaloT nNpu TemnepaType nepexoga no 175 °C;

o IMEIOT HU3KME 3HAYEHUS NAJEHNA HANPSXEHMS;

o 06ecneyeHbl X BbICOKOE Ka4eCTBO M3roTOBNEHUS C MPUMEHEHNEM TEPMOCTOIKOI 3MOKCUAHON 3aNMBKU, Y4TO rapaHTupyeT
MexaHUYECKYIO MPOYHOCTb U BNaro3alyeHHOCTb;

. pa60Ta|0T MNP BbICOKMX YaCTOTax MMMNYJ/IbCHOro Harnpsi>XXeHus;

® Hann4ume 3amnTHOro Konbua anga pa6o1'b| B XECTKUX YyCNOoBUSIX 3KCnayaTaumum n obecnevyeHus 4MTeNbHOro cpoka Cﬂy)l(ﬁbl.

Juoasbl BbinyckatoTcs B kopnycax DO-204AR.

50SQ060 80SQ035 90SQ035
MapameTp, ea. n3m. 0603H. 50SQ080 80SQ040 90SQ040
50SQ100 80SQ045 90SQ045
Cwna cpegHero NpsiMoro UMNynbCHOro Toka, A Irav) 5 8 9
Makc. obpaTHoe HanpskeHue, B VRrM 60/80/100 35/40/45 35/40/45
Makc. N1KoBbIV TOK HENOBTOPSAKOLLErocs IFsm NPV ANUT. NEproAa 5 MKC 1900 2400 2150
uMmnyneca, A
MpaMoe Hanpsixexue, B Vg npy nukosoM Toke 6 A n T,=125°C 0,52 0,44 0,42
[nana3zoH pa6ounx Temnepartyp, °C T, -55...175 -55...175 -55...150
Tun auoaa Wotrkun
MNapameTpsbl, ea. U3M. 0OGOo3H. 2 S 8 o S 9 o § L Npumeyanue
(=] (=3 - (=] (=] (=] o o
a [« g ] [ ] g|lgc|
@ 7] 7] 7] 7] o |la|la|a
o (=3 o o (=3 (=] (=] o (=]
w n w © <] © =] (=2 (]
3Ha4YeHUR HanpsHKeHUN
Makc. o6paTtHoe HanpsixeHue, B Vg
60 | 80 [100| 35 | 40 | 45 | 35 | 40 | 45
Makc. nukoBoe obpaTtHoe Hanpsixenue, B VewM
ABCONIOTHLIE MaKCUMalnbHbIe 3HAYeHURA *
Makc. 3HayeHve CpeaHero NpAMOro Toka, A Irav) 5 8 9
Makc. NUKOBOE 3HaYeH!e Toka Ans l 1900 2400 2150 5mke
O[IMHOYHOTO HENOBTOPSIOLLErocA Umnynsca, A i
290 380 340 10mke
HenosTopsIowWasncs aHeprus NasuHHoro npobos, MAx Eas 75 10 12
[MOBTOPAIOLIMIACS NABUHHBLIA TOK, A Iar 1 1,6 1.8
dneKTpuyecKne XapaKTepucTuku
0,66 0,53 0,48
T,=25°C
0,77 0,6 0,57
Makc. npsiMmoe nageHue Hanpsxenve, B Veu
0,52 0,44 0,42
T,=125°C
0,72 0,55 0,52
. 0,55 2 1,75
Makc. oBpaTHbIit TOK yTeuku, MA lrm T,=25°C
7 15 70
Makc. emkocTb nepexoaa, nd® Cr 500 900 900
MocnenosarensHas UHOYKTUBHOCTb, HITH Ls 10 10 10
Makc. CKOPOCTb U3MEHEHUs HanpskeHus, B/MKe dv/dt 10000
TepMOMexXaHU4eckue XxapakTepucTuku
Makc. Tennosoe ConpoTUBIEHWe R 8 8 8
nepexop-sbisog, °C/BT i,
Tunosoe TennoBoe CoNpoTUBeHne
nepexop-803ayx, °C/BT Runcs = A3 #
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CnpaBoyHble MaTepmarnbi o auoaam LLIOTTKM pasnnyHbiX cepui

Auvopab! LWoTTku cepuii xxxCNQ

CaBoeHHble BbinpaMuUTeNsHble anoast LoTTku cepuin 83CNQ, 200CNQ, 220CNQ, 400CNQ, 401CNQ, 403CNQ, 440CNQ nmeloT H13kne
3HaYeHWs ToKa YTEUKU Npu BbICOKOM paboueii Temneparype.

oAbl npeiHasHaueHbl Ans NPYMEHEHMS B UMMYSIbCHBIX CTOMHMKAX NUTaHWs, Npeobpa3oBaTensx HanpsXeHUs, Lensx 3alumThbl
aKKyMyISITOPHbIX 6aTapei 0T NepenoniocoBKM, B UCTOYHMKax 6ecnepeGornHOro NuTaHna npu 60NbLUKX TOKAX Harpy3ku (Kpome AMoaos
cepun 83CNQ). Ux ocobeHHOCTH:

« paGoTaloT Npu Temnepatype nepexopa Ao 150 °C (83CNQ — o 175 °C);

® UMEIOT HU3KME 3HA4YEHUS NaAEHUA NPSMOro HanpsXeHus,

o 06ecneyeHbl UX BLICOKOE Ka4eCTBO M3roTOBMIEHNS C NPUMEHEHUEM TEPMOCTOKO 3MOKCUHOM 3a/IMBKU, YTO rapaHTMpyeT

MEXaHWYECKYIO MPOYHOCTb M BNaro3aLlmieHHOCTb;

o paboTaIOT NPY BLICOKUX YACTOTaxX UMMYSIbCHOMO HANPSAXeHNs;

o HANMYME 3ALUMTHOrO KONbLA 415t PAaBGOTLI B XECTKMX YCNOBUSX SKCNNyaTaLumum i 06ecrneyeHuns NMTeNbHOro Cpoka CryxGbi.

[Lvonsl cepum 83CNQ BhinyckatoTcs B koprycax D61-8 (¢ 6ykBoit «A» B KOHLE o603Ha4eHuns), D61-8-SM (c BykBamun «<ASM» B KOHLIE
0603HaueHus), D61-8-SL (c GykBamu «ASL» B KOHLIE 0603Ha4YeHUs), AMOAbI APYTVX CEPUt — B KOpnycax TO-244AB.

MapameTp, ea. uam. 0603H. 80CNQ 82CNQ 83CNQ 85CNQ 87CNQ 160CNQ 161CNQ
s:lga ;pennero NPAMOTo UMNYNbCHOTO - 80 80 80 80 400 160 160
Makc. obpaTHoe ¢
HanpsikeHve, B VRRM 35...45 30 80...100 15 35...45 35...45 35...45
Makc. NUKOoBbIV TOK HenosTopsatowerocs |lrsm Npu AnNUT. nepuoaa 5800 5100 7000 5200 25000 6400 11500
umMnynbca, A 5mke
Mpsmoe HanpsikeHue, B Vr prppmrretianll e T 0,37 0,67 0,32 0,56 06 0,63
[Muana3soH paboyux Temnepatyp, °C T, -55...150 -55...150 —40...175 -55...100 -55...175 -55...150 -55...175
Twn guopa WoTTkn
<« g < < < < < < 0 =] 0 (23 =] 5]
] < < © <
NapameTpebl, ea. U3Mm. 0603H. g g 3 § § ‘8_ E § 8 8 8 8 8 20; Mpumeyaxune
[<} (<} c c (<} [<] (<} c z z z z z z
z =z =z z z z = z (%] o o o o o
(% Q Q O O [§] O (&) o [=] o - - -
Qo (=] (=3 N N N wn ~ w0 © ©w o w ©w
«© © © ) © © «© ©Q - - - - - -
3Ha4eHUst HanNpsXeHUN
Makc. o6paTHoe Hanpsxenue, B Vg 15
35 | 40 | 45 30 | 80 | 100 20 | 35 | 40 | 45 35 | 40 | 45
Makc. nukosoe obpaTHoe Hanpsxenue, B Viwm 25
A6CconTHbIe MakCUMarnbHble 3Ha4eHus
Makc. 3HaueHve cpeaHero npsiMoro Toka, A | Iray) 40 80 80 80 | 80 80 80
Makc. nuKkoBoe 3HaueHue Toka npo6os Ans 5800 5100 7000 5200 | 6000 6400 11500 SMKC
OfIMHOYHOTO HEMOBTOPRIOLLErocH lesm
umnynsca, A — 880 720 850 | 1100 750 900 10mc
HenoBTOpSAIOLLancs 3Heprus NaBuHHOro
npo6os, MILK Eas 54 36 15 9 36 108 108
MNOBTOPSAIOWMIACA NABUHHbIA TOK, A AR 8 8 1 2 8 16 16
JneKTpuUecKne XxapakTepucTukn
0,52 10,47 0,81 0,36 | 0,45 0,64 0,71
T,=25°C
0,66 0,55 1 0,45 | 0,51 0,86 0,88
Makc. npsamoe nageHue HanpsbkeHne, B Vem
0,47 0,37 0,67 0,32 | 0,32 0,6 0,63
T,=125°C
0,61 0,47 0,82 0,42 | 0,39 0,76 0,79
5 | 5 1.5 20 | 55 5 5 T,=25°C
Makc. 06paTHbIi TOK yTeukn, MA lrm
250 280 35 1000 | 550 200 45 T,=125°C
Makc. emKkocTb nepexoaa, nd Cr 2600 | 3700 1400 3600 | 6500 2600 2600 T,=25°C
MocneposatenbHas MHAYKTUBHOCTb, HITH Ls 55 55 95 55 | 55 8 8
Makc. cKopoCTb U3MEHEHUsI HaNPSAXKEeHWs!, dvidt 10000
B/mke
TepMOMexXaHU4eCKHe XapaKTepuCTUKK
Makc. Tennosoe conpoTUBNEHne Nepexoa- R 0.42 0.42 042 042 | 0.42 0.35 0.35
xopnyc, °C/BT thic \ \ ; . i \ '
Makc. TennoBoe ConpoTUBIEHWe KOpnyC- R 03 03 03 03 | 03 01 01
Tennooteoa, °C/BT hGS ' ' ' ’ g ! '
Makc. TensnoBoe ConpoTUBNEHNE NEPexoa- R . s 2 . . . .
cpena, °C/BT A




CrnipaBoyHbie maTepuansi no guogam LLOTTKu pasnuyHbix cepuii

Avoabl LWotTkmn cepnit MBR1635/MBR1645, MBR2535/MBR2545,
MBR6045, MBR20

BoinpsimuTenbHble Anoab LLoTTkn cepuit MBR1635/MBR1645, MBR20, MBR2545, MBR6045 uMeloT HU3kue 06paTHble TOKU YTeuku
npu BbICOKON Temnepatype. TexHonorua GpopmmposaHus 6apbepa OTHOCUTCS K TEXHONOrMYECKoMy Knaccy no Ty = 150 °C.

Jvoabl npeaHasHaveHbl A1 NPUMEHEHUS B UMNYNbCHBIX UCTOYHMUKAX MUTaHWs, NpeobpasosaTensax HanpsxXeHusi, Lensax 3aluTbl
aKKyMynaTopHbix 6aTapen oT nepenoniocoBkn. Mx ocobeHHocTu:

e paboTaioT npu Temneparype nepexoga 4o 150 °C;

® IMEIOT HU3KMEe 3HAYEHUN NAOEHUS HAMNPSXEHUS; :

e o6ecneyeHbl UX BLICOKOE Ka4eCTBO U3rOTOBNIEHUS C MPUMEHEHNEM TEPMOCTOMKOMN 3MOKCUAHOW 3a/IMBKU, YTO rapaHTUpyeT

MEeXaHMYECKYI0 MPOYHOCTL U BNAro3aumLLEeHHOCTb;

e kopnyca anonos cepuiit MBR20, MBR2545, MBR6045 1MeloT BbIBOA, CPEAHEN TOYKU;

e paboTaloT NPU BLICOKNX HACTOTaX UMMYILCHOrO HaNPSIXXEeHUS;

® Ha/I4ME 3aALLMTHOrO KoMbLa ANna paboTbl B XXECTKUX YCIOBUAX 3KCNNyaTauum 1 obecneyeHuns 4iMTeslbHOro Cpoka Ciyxobl.

Jvoapl BoinyckatoTes B kopnycax TO-220AC, D?PAK 1 TO-262. Jwnopabl B kopnyce D?PAK B 0603Ha4eHUN UMEIOT DONONHUTENBHYIO ByKBY
«B» (Hanpumep, MBR1635 — B kopnyce TO-220AC), a B kopnyce TO-262 — «-1» Ha koHLUe. Hanpumep, MBR2545CT-1.

MBR1635 MBR20...CT MBR2535CT
NapameTp, ea. u3m. O603H. MBR1645 MBRB20...CT MBR2545CT-1 MBR6045WT
MBR20...CT-1
Cuna cpeaHero NnpsamMoro UMNynbCHOro Toka, A Irav) 16 20 30 60
Makc. o6paTHoe Hanpsikerue, B VRau 35/45 20 35/45 45
Makc. NUKOBAbI TOK HEMOBTOPSRIOLLErOCA UMNYMbCa, A lesmnpm asnménep nona 1800 80/90/100 1060 2900
Mpsmoe Hanpsxexve, B Ve npmunql_f:;aggn%on(e 6A 0,57 0,7 0,73 0,55
[ivanasoH pabouux Temneparyp, °C Ta -65...150 -65...150 -65...150 -55...150
Twn anoaa LWoTTkun
58 | GE | 86 | 58 | 5E | &
MNapameTpbl, ea. nam. 0603H. =1 Q Q0o 8o =3 2o Q0 = Mpumeuanue
- cle| 88 23 2 B2 | 38 | g
o o S8 q 9 S 98 g @
@ | @ & e 2y & & x
= | = 2g 25 @ o5 a X @
. s H =32 s == =
3HaYeHUA HANPAXKEHU
Makc. obpaTtHoe HanpsixeHue, B Vr
35 | 45 80 90 100 35 45 45
Makc. nukosoe obpaTHoe Hanpskenve, B Vewm
AGCONIOTHbIE MaKCUMaNbHbie 3Ha4YeHnsA
Makc. 3Ha4yeHune cpeaHero NPAMoro Toka, A Irav) 16 20 30 60
Makc. NukoBoe 3HaueHue Toka aAnAa \ 1800 850 1060 2900 5MKC
OAMHOYHOTO HEMOBTOPSIOLLErocs UMMyNbea, A EEM
150 180 150 360 60y
X . 2MKC
Muk. nosTopsiowmics o6p. Tok npobos, A IRrRM 1 05 1 6 1kl
AnekTpuyecKkue XapaKkTepucTuku
0,63 0.8 0,82 0,65
T,=25°C
- 095 —_ 0,75
Makc. npamoe nageHve Hanpsixkexue, B Vem
0,57 0,7 0,73 0,55
T,=125°C
= 0,85 — —
0,2 0,1 0,2 1 T,;=25°C
Makc. o6paTHbIW TOK yTeuku, MA lrm
40 6 40 150 T,=100°C
Makc. eMkoCTb nepexoaa, nd Cr 1400 400 700 1400 T=25°C
MocneposaTensHas UHAYKTUBHOCTb, HITH Ls 8 8 8 7.5
Makc. CKOPOCTb U3MEHEHUA dv/dt 10000
HanpskeHus, B/Mkc
TepMoMexaHn4ecKkue XapakTepucTuku
Makc. Tennosoe conpoTuBnexve # 1
nepexog-kopnyc, °C/BT Rine 1.3 2 L
Makc. Tennosoe conpoTusnexue
Kopnyc-tennooteog, °C/BT Rincs 0,5 0,5 0,5 0,5
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OcobeHHOCTH npuMmeHeHus ano[os LUoTTku

Oco6eHHOCTU MPUMEHEHUS U NPaBUJIbHOIo
BbiOOpa anonos. LLUoTTKM

Mpeumywectsa auonos LLIOTTKU

B o6Liem 06beme BbiyCKaeMbIX BbIMPAMUTENbHBIX AVOLOB ANO-
Ibl LLOTTKU COCTaBASAIoOT NnLwb HeGonbLUYIo YacTs (puc. 1). OpHako
WMEHHO OHW Hamnbonee NpeanoyvTUTENbHbLI NPWU UCMONb30BaHUM B
HW3KOBOJLTHbBIX UMIMYSbCHbLIX UCTOYHMKAX NUTaHWUSI, BbIXOAHOE Ha-
NpAXeH1e KOTOPbIX [JOCTUraeT HECKO/bKO AECATKOB BOJLT NPU Bbi-
cokoit yactoTe npeobpasoBaHus. o 3TOW NpuyYnHE Aons AVOAOB
LLIOTTKM MO NPUMEHSIEMOCTM B BLINPAMUTENSX 3HAUUTENbHA (PUC. 2).

Owvopbl LLoTTKM 0651a0a10T YHUKaNbHLIMMU 371EKTPUHECKUMU Xapak-
TEpPUCTUKAMU, BLIFOGHO OTIMYAIOLMMU UX OT OObIMHBIX BbINPSMU-
TeSibHbIX ANOL0B!

o 6oN1ee HASKUMWN 3HAYEHUSIMU NPSMOTO HanpsXkKeHns,

o 6onee HUBKUMI 3HAYEHUSIMI OBPATHOIO HaNPSHKEHNST;

o 60s1ee BLICOKMMU 3HAYEHUSIMIN TOKA YTEYKM;

e (haKTU4ECKIM OTCYTCTBMEM 3apsja 06paTHOro BOCCTaHOBNEHNS.

. [lBe OCHOBHbIE XapaKTEPUCTUKN — HWU3KOE 3Ha4eHne NPsiMoro Ha-
NpsXeHns 1 hakTUYECKOE OTCYTCTBME HEOCHOBHbIX HOCUTENE 3apsi-
[na 06paTHOro BOCCTaHOBNEHWst — AaloT avodam LLoTTkv npenmyLie-
CTBO Haf, 06bI4HLIMU BbINPAMUTENBHLIMU AXOAAMM NPU UX UCTI0NB30-
BaHWUU B HU3KOBOJILTHBIX MMMYNBCHBIX CTOYHMKAX NUTaHUS.

dakTUYecKoe OTCYTCTBME HEOCHOBHbIX HOCUTENEN Npu 06paTHOM
BOCCTaHOBJIEHUM 03HAYAET OTCYTCTBME KOMMYTALWMOHHBIX NOTEPDL B
camom guogne LoTTkn. COOTBETCTBEHHO, NepexoaHble MpoLuecchl
NpV KOMMYTaLMKU HaNPSXXEHNA U BO3HUKAIOLWE NPY 3TOM 3/1eKTPO-
MarHuTHbie konebGaHua VMMEIOT MEHbLUMIA ypOBEHb ANs AWOAO0B
LLIoTTKM, Y4eM Ans 06bIYHbLIX AMOAOB C P-n Nepexoom. Moatomy ans
nvopnos LLOTTKM XxapakTepHbl MeHbluee napasuTHoe paccesiHne
MOLLHOCTU U MEHbLUNE 3HAYEHWSA BNEKTPOMarHUTHbIX MOMEX.

Hu3koe NpsiMoe HanpsixeHve Ha auoge LLoTTkn o3HavaeT Gonee
HU3KME NoTepw MNpv BbiNpsMneHnn, Gonee BbICOKYID 3ddexTuB-
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o
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20004

HOCTb U MEHbLUWIA Harpes, 3aBMUCALLMI OT 06PaTHOrO HanpPsXeHus,
MaKCUManbHas BenndYMHa KOToporo ans anoaos LLIoTTku B HacTosi -
Lee BpemMs cocTaensieT okono 150 B. Mpu TakoMm 3HaueHun obpar-
HOrO HarnpsiXeHWa BeNuYMHa NPAMOro HanpsXeHus y HUX Ha
150...250 MB MeHbLUE, 4eM Y AMOA0B C BbICTPbIM BOCCTAHOBNIEHNEM
C anuTaKcuanbHbIM p-n nepexoaoM. MNpu 6onee HU3KNX HanpPsXeHU-
AX pasHULa NPAMOro Hanpskennsa Ha auopax LLoTTkuM cTaHoBUTCA
ele 6onee 3aMeTHOM, H4TO NOAYEPKNBAET UX NPEUMYLLECTBO.

“Hanpumep, ana guopa LLoTTkM ¢ oOpaTHbiM HamnpsxeHuem,
paBHbIM 45 B, npsiMoe HanpsixeHue coctasnset 0,4...0,6 B npoTtne
0,85...1,0 B ana anoaa ¢ 66ICTPbIM BOCCTAaHOBIEHNEM C 3MNUTaKCKU-
anbHLIM p-n NnepexoaoM. A ansa avoaa LLoTTku ¢ obpaTHbIM Hanpsi-
XeHneM 15 B 3HayeHue MpaMOro HanpsixXeHwus cocTaBnser
0,3...0,4 B.

Ha 06bI4HOM 3nUTaKCUanbHOM ANOAE C ObICTPLIM BOCCTAHOB/IEHN-
eMm npu NpsamoM Hanpsixeru 0,9 B paccenBaeTcs npumepHo 18 %
BbIXOHOM MOLLHOCTU 5-BONBTOBOIO MCTO4HMKA NUTaHus. B Toxe Bpe-
Msi npumeHeHve avoaa LLoTTKu No3BoSISET CHU3NUTL 3TW NnoTepu Ao
ypoBHs 8...12 %.

MIMEHHO no Tako NpocToi NpuynHe avoasl LLIoTTkM npeanoytu-
TenbHee OCTalibHbIX AJI9 UCMONb30BaHNA UX B UMMYJIbCHbIX MCTOY-
HUKaX NUTaHus, paboTaloLLIMX Ha BbICOKMUX YacToTax npeobpasosa-
HUA.

HomeHknartypa anopnos LLUOTTKM

[ins nosHOro NpeacTaBneHns 0 HOMEHKNaType BbilycKaembiX 13-
[enuil, UMeeT CMbICN PaCcCMOTPETb OCOOEHHOCTU TEXHONOTMN UX
npouasoacTea (puc. 3):
© TWUMN NPOV3BOACTBEHHOrO NPOLLECCa, NMpPu KOTOPOM BbIMNyCKaOTCA

NHeNKn gnoaos LLIOTTKM ¢ 3aaHHBIMWN XapakTepucTKamu,
¢ pa3mep MCronb3yeMoro 4na Npon3BoACTBa KpucTanna, onpene-

AWM 3HaveHre paboyero Toka;

e TVN KOpPryca AM0Aa, ONpeaensiownii ero KOHKPeTHOe MeCTO B Bbi-

NycKaeMOM 3/1eKTPOHHOM U3aenuu.

npOVISBOD,CTBeHHble npouecchbl npv

uarotosneHuu guonos LLoTTkun

International Rectifier npeanaraet anoab! LLUOTTKK, BbiNyWEHHbIE C
MCMONbL30BAHNEM Pa3/INYHBIX TEXHONOMMYEGKMX NPOLECCOB, KaXAbIN
13 KOTOPbIX 06ecneYnBaeT Pas3nnyHbIi HAOOP XapakTePUCTUK KOHEY-
HOro NpoaykTa.

YeToipbMsi Haubonee BaXHbIMU XapakTepucTukamu AuoAoB
LUOTTKM SBNSAOTCA:

1) npsiMoe HanpsixXeHue;

g 2) 06paTHbIi TOK yTEuKY;
Puc. 1 3) o6paTHoe HanpsXeHne;
4) makcumanbHoO flonycTuMas Temrneparypa nepexoaa.
YnbTpabbicTpbie AMOAL!
18,6%
TexHonoruyeckue
npoueccs! IR
[vons! WotTku
17.9%
BbicTpble Avoaib TnHua
19.4% Kpucrannsl
v WorTku avwogos WotTku
IR npouasogctea IR
[luoabt ppyrmx TMNoB \
0,5%
-
OBbluHble AMoAbl
e 43,6%
Puc. 2 Puc. 3
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OcobenHoCTH npuMeHeHns anoaos LLoTTkn

OCHOBHbLIMU OTNIUYUTESIbHBIMWU npu3Hakamun Kaxaoro npouecca
ABNSIOTCA €ro Kiacc rno MakCUManbHO AOMYCTUMON TeMnepatype 160
TnoTHoCTb ToKka, Alcm 50 1’00 1'50 200 ;00 500
l. ’ [ 2 I. [ ]

nepexoga unn Tymax Class 1 knacc no «nepBnYHOMY» HOMUHAbHO-
My HanpskeHuio' (Knacc no oBpaTHOMY HanPsKEHWIO UM Veawm
Class). 311 aBa OCHOBHbIX OTIMYUTENBHBIX MPU3HAKA ONPeaenaioTcs i
TEXHOSIOMMHECKMM NPOLECCOM, U OHW ONPeensioT 3HaYeHns nps-

MOr0 HanNpPAXeHUs U 06PaTHOMO TOKA YTEUKMU.
B rabn. 1 npepcraBneH nepeyeHb OCHOBHLIX MPOLECCOB NPOU3-

BoacTea avonos LLoTTku komnaxuu IR. T
1
1
3aBUCUMOCTb rNpssMoOro Harnpsi>xeHusl oT Ksiacca :
no o6paTrHoMy HanpsHXKeHUuo o
]
i
1
1
i
i
1
1
i
H
1
[ ]

~

8

Vgru Class, B
8

[na nioboi 3aaaHHO NIOTHOCTY TOKA NPAMOE HanpsiXeHne Ano-
na WoTTku 6ynert Tem Boiwe, 4em Bolwe Vrrm Class. PaHee 6bino oT-
MeYEeHO, 4TO 3Ha4YeHMe NPSMOro HanNpPsXeHUs TakXe yBenn4nsaeTcs

80

npv yBeNn4eHuu 3HaveHns paboyero Toka.
Ha puc. 4, 5 nokasaHa 3aBUCMMOCTb MPAMOro HanpsXeHus oT

Knacca no 06paTHOMY HaNPSXEHMIO MPU Pa3NNYHbLIX 3HAYeHMa pabo-
4ero Toka A/is K1accoB Mo MakCUMasbHO A0MYCTUMOI TemnepaTtype

60

1.0

150 1 175 °C cooTBeTCTBEHHO.
B 0CcHOBHOM Npwu yBennyeHum knacca no o6patHomy HanpsxeHuio
npaMoe HanpsiXXeHne BO3pacTaeT, XOTH TOXe 3aBUCUT OT pa60L|ero i
0 0.2 04 0.6
Mpsmoe HanpsxeHue npu TJ =125°C,B

TOKa 1 TeMneparypbl nepexosa.

Ha puc. 6 nokasaHa 3aBMCUMOCTb MPSIMOrO HANPSXKEHUS OT NJIOT-
HOCTW NPSIMOro TOKa 1 Knacca no MakCMMasnbHO AOMYCTUMON TEM-
neparype nepexoga npv 3ajaHHoOM Kiacce no 06paTHOMY Hanpsaxe- Puc. 5

Huio (45 B) u Temnepatype nepexoga 125 °C.
Ipu NNOTHOCTY NPSAMOro Toka MeHee 800 A/cm? npsmee Hanps-
1000 7

XeHue BO3pacTaeT rnpu BO3pacTaHun Kiacca No MakCumasnbHO [0~
nycTuMon TemnepaType nepexopa. lpy NAOTHOCTU TOKa paBHOM
800 A/CM2 NpsAMOe HanpsixeHue 4S9 BCEX KNacCcoB NpUHUMAaeT Az]125'CTJMKC|3“;4SBVRRMQ'assl
npakTn4eckn oaMHaKoBOe 3HaveHue. A ecnv oHa npesbiwaet 800 -

[i

A/cm?, XapakTepuUCTUKK nepecekaloTcs. B 60nblUMHCTBE Npuioxe-

HUIA pabouve 3Ha4YeHWUs NIOTHOCTU Toka OyayT PacnonoXeHsl Ha
rpaduke HUxXe TouKM nepeceyenns. x Tunosble 3HaveHns — ot 400 /
no 600 A/CMZ. WcknioueHnem aBnsioTcs 06paTHOX0A0BbIE Npeobpa-
30Baresnu, MNOCKOJIbKY OHU paboTaloT NpU 3HAYNTENbHOM MNpeBbiLLe-
/]

HUM NMUKOBOM BENNYMHBI CPEAHEro Toka anoaa.

COOTHOLUEHNSI MEXAY NPSIMbIM HanpsiXXeHueM,
paboynm 3HaYeHneM Toka U TeMrnepaTypoii

75 °C Tjax Class; 458 Ve Class

I~

NMnoTHOCTL NPAMONO TOKa, Acu?

nepexoga
TvNoBble COOTHOLLEHNST MEXAY NPAMbIM HANPSXEHNEM, TOKOM 1
paboueit TemrnepaTypoit Npu 3HaYeHU 06paTHOro HanpsxeHus 45 B

—_— |

70
[noTHoCTb ToKa,

100 15]0 00

: 1

Alew?
1o / !
—o—o—&——o 5 o
I ! / P

) X /
/ 7 1
01 02 03 04
NpAmoe HanprxeHie npu TJ =125°C,B

50 +
] oty /
gg ol S| p .
’ "
40 LY > Puc. 6
Lood o
Iy ¢ 4 ‘ Ta6nuua 1
!/
[ // TJmax Class VRRM Class
S-bddd—-d—+-3
100 15
125 45
150 30
150 45
10 12 150 60
175 45
100

20
0,2 04 06 08
Mpsimoe Hanpsxenue npu Tj= 125 °C, B
175
175 150

60

.7 08 09

05 06

Vigu Class, B
O~

30

Puc. 4
1
«MepBMYHOE» HOMUHANBHOE HanpsXeHne — 3TO0 Haubonee BLICOKOE 3HayeHue 0BPaTHOro HanpsxeHus ons AnMoaoB LLIOTTKWM, M3roTOBAEHHLIX MO 3TOMY
npoueccy. lMpu aTom xe npouecce AONYCTUMbI U apyrue, Gonee HU3Kue 3Ha4YeHUs 0BPATHOro HaMPSXeHUs, HO OCTaNbHbIE SNEKTPUYECKME XapPaKTEPUCTUKM

OCTalTCHA HEU3MEHHbIMW.
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N8 K1acCoB M0 MakCUMMasbHO JOMYCTUMOM TeMnepaTtype nepexoaa
150 1 175 °C nponnnioCTpupoBaHbl puc. 7 1 8 COOTBETCTBEHHO. [psi-
MO€E HamnpsixeHue Tem Bbllle, 4YeM Bbille Temnepatypa nepexoja.
MpuunHa 3TOrO0 — yxyAlweHne nNpsMov NPOBOAMMOCTU MpU pocTe
TemnepaTypbl nepexoaa. ‘

BrnumsiHne TexHonoru4eckmx npouyeccosB Ha

BEJINYUHY TOKA YTEYKN e

Ha puc. 9 nokasaHbl TUNOBbIE 3aBUCUMOCTU MEXAy 06paTHbIM
TOKOM YTEYKM U NPUAOXEHHBIM 0BPATHBIM HAMPSIXKEHUEM A5 KaX-
AO0ro 13 TeXHONOrMYeCcKux npoueccos komnauuu IR npu pasnuy-
HbIX 3Ha4YeHusax pabouelt TeMnepatypbl nepexopa. Mpaduku Ha-
rMAAHO IEMOHCTPUPYIOT 3aBUCMMOCTb TOKA YTEYKM OT Kjlacca no
MakCUMMasnbHO A0MNyCTUMOM TemnepaTtype nepexoga M oT kKnacca
no 06paTHOMY HanpPsIXeHWIO.

Ona 3apaHHoro Tymax Class TOk yTeuku Bo3pacrtaeT npu onpene-
NIeHHbIX 3HaYeHMsX 06paTHOro HanpsiXeHus VRrm M TemnepaTtypbl
nepexofa Tymax ¥ yBENIMHEHUM Knacca No 06PaTHOMY HanpsixKeHuIo
(Touka A Ha puc. 9, B pnsa Tymax Class 150 °C u Touka B Ha puc. 9, r
ona Tymax Class 175 °C). Mpu niobbix 3aaaHHbIX 3HaYeHUsAX paboyeii
TeMnepaTypbl U NPUIOXEHHOrO HanpsixeHus 6onee BLICOKOMY Knac-
Cy Mo MakCUmManbHO J0NyCTUMOW TeMnepaTtype rnepexoja CooTBeT-
cTByeT 6onee BbICOKOE 3HAYEHWE TOKa YTEYKM. DTO NPOUNIIOCTPU-
poBaHo Ha puc. 9. Kpome Toro, B npeaenax 1o60oro 3aaaHHoro Tymax
Class 6onee BbICOKOMY Knaccy rno 06paTHOMY HamnpsiXeHUIo CooT-
BETCTBYIOT MEHbLUME 3HAYEHUS TOKA YTEYKMU,

Cnenyet oTMeTUTb, YTO LWIKana 3Ha4YeHnit Toka yTeuku, nsobpa-
XeHHasa Ha puc. 9, norapudmuueckasn. Takum obpasom, npu 3a-
AaHHbIX 3HAYEHUSAX MPUIOXEHHOrO HaNpPsiXeHUs U TemnepaTypbl
nepexopga, 3Ha4eHuUs Toka yTeuku gns knaccos 175 °C u 150 °C no
MaKkCMMasibHOM Temnepartype nepexofa pasjiMyaloTcs MnoyTu Ha
nopsgok. Mpu temnepatype nepexoga 100 °C v NpUNOXEHHOM

Ocob6eHHoCTH npumeHeHus auonos LWoTrxku

HanpsxeHun 15 B TOK yTeuku yxe noyTun Ha [1Ba Nopsifika HUXe ero
Xe 3HayeHus npu temnepatype nepexoaa 150 °C 1 npunoxeHHoOM
Hanpsixexnun 30 B.

CooTHoLeHnss MeXay TOKOM yTe4yKku, o6paTHbIM

HanpsiXeHueM v TeMrieparypoii nepexoga

Puc. 9, a Takxe oTobpaxaeT 3aBUCUMOCTb TOKa yTe4ku OT pabo-
4Ero HanpsXxeHus U Temnepartypbl Nepexoaa npu. onpeaeneHHoOM
Npou3BOACTBEHHOM npouecce. O6paTHbLIN TOK yTEYKM YBENNHUBAET-
€A € poCTOM 06paTHOr0 HaNPsiXeHUs U TemnepaTypbl nepexoaa. 3a-
BMCUMOCTb TOKa YTE4KM OT HaNPsXXeHUs1 NPU HEM3MEHHOM 3HaYeHUn
TemnepaTypbl Nepexojia MoXHO OxapakTepu3oBaTb Kak MPonopLmo-
HaJlbHYI0 10 TEX NOp, NoKa BeIMYMHA NPUIOKEHHOTO HANPSXEHNS He
[OCTUrHeT 06nacT naBMHHOro NPo6osi. 3aBUCUMOCTb TOKA YTEYKM
OT Temnepartypbl NPU HEM3MEHHOM MPUIOXEHHOM HanpPsXeHun, ¢
OPYroil CTOPOHbI, MOXHO OXapakTepu3oBaTb KakK 3KCMOHeHLuManb-
HYIO. !

Ha puc. 10 nokasaHa TMnoBas 3aBUCUMOCTbL TOKa YTEYKM OT pabo-
yen Temriepatypbl NPy 3aaHHOM 3HA4YEHUM 0BPATHOrO HANPSAXEHUS
VRRM 19 NPOM3BOACTBEHHbBIX NPOLECCOB KnaccoB 150 °C/45 B u
175°C/45 B.

EmkocTb nepexoga

BaxHoW cxeMOTeXHU4eCKOW XxapakTepmucTukon auoaa LLoTtTku sie-
NAeTcsa ero eMKocTb nepexoga. OHa 3aBUCUT OT NJioLLaam Kpucran-
na v TonuwmHbl 6apbepa LLIOTTKM 1 OT MPUIOXEHHOIO K HEMY Hanps-
XeHus.

YeM Bblle K1acc NPOM3BOACTBEHHOTO NMpoLecca no o6parHoMy
HanpsXeHuto, TeM MeHbLLEe eMKOCTb nepexoaa (puc. 11). EMKocTb
nepexona He 3aBMCUT HU OT Knacca NpOM3BOACTBEHHOIO NpoLecca
no MakcuMarsbHO [0NycTMMO TemnepaTtype nepexoaa, Hu ot pabo-
yer Temnepartypbl.

1000
[ I T T 1
/ / TexXHONOrM4eckMit NpoLecc

Timax = 150 °C; 458

100

T,=125°C
J
i Sl
T,=25°C |

— |
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NNOTHOCTB NpsAMOro Toka, Alcm?

e e N

0 01 02 03 04 05 06 07 08 09 10 11 12 13 14
Mpsimoe Hanpsxerue, B

Puc. 7

1000 [/7 // T=x] I T

/ / TexHONOru4ecKkuii npouecc
Timax = 175 °C; 458

7/ ‘

|/

MnoTHOCTB NPAMOro Toka, Alcm?
—

0 01 02 03 04 05 06 07 08 09 10 11 12 13 14
Mpsmoe Hanpsixenue, B
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OcobenHoCTM npuMeHeHus amonos LLoTTkn

1000

o
S

MnoTHocTb 0GpaTHOro ToKa yTeukn, MA/CM 2

7= 100°C
/s
S
o
i
4
~
&
WA
Y
-
©
> 4
R S
< r
ya -k
/. T/ -z
VA B OV
/]

Q/
a2

<
N

F
A

%{

5
\\

% N
%,

7
NN

X

) 17b,

Ac\B% /
Z

&R
al
N¢

N
e
N

qﬂcn
%

/1] )

N,

L
//

10 20 30 40 50 60 70 80 90

100 110 120 130 140

O6paTtHoe HanpsixeHue, B

a)

T=125C

s,
C
N

1000

23

L&
\\\-
fal

B
-
s,
D,
fa)

o
S

Dy,
\
\%NH

N

© -

MNOTHOCTL 0BPATHOTO ToKa yTeukw, MA/CM 2

\@% / loc® 5 y
d

\704/6’00
G2y
&

NN

Puc. 9

10 20 30 40 50 60 70 80 90
O6paTtHoe HanpsxeHue, B
6)

100 110 120 130 140

MROTHOCTL 0BPATHONO ToKa yTeskn, MA/cM 2

TNOTHOCTS 0BPATHOrO ToKa yTeuKM, MA/CM 2

1000

o
S

T=150°C

s
&
% I/
7
Z
P
4
//
Lo
P / ,/ <
g$‘// v L]
5 o L] L]
5 o 4
e 'ﬁ"/
V4 Fon > @\ﬂb’
f/ N Q/ -
4o
e B
=
/

10
1
10 20 30 40 50 60 70 80 90 100 110 120 130 140
O6partHoe HanpsxeHue, B
8)
: T=125°C
1000 B 6
P i 4 sl
[\ V4 /.
R~ - //
sé’/’ oA LA
&/ A L~
o .,
JART 159~
/ ) SQ\’J/
1 o (\‘JD&L
/
L1
/
ﬂ/
100
10

10 20 30 40 50 60 70 80 90 100 110 120 130 140
OBpartHoe HanpsxeHue, B

n

24




OcobeHnHocTy npumMmeHeHns ano[os LLoTTku

2600 /
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Puc. 11

O6Lee BUsIHUE NPON3BOACTBEHHbIX

TexXHOJIoOrn4eckux npoyeccos 1 pa6o=mx

ycnosm‘i Ha 3JIeKTPU4YeCKne xapakTepucTuku

Anonos LUoTtTkn

Tabs1. 2 HarnsiAHO NOKa3biBaeT BIMSHNE NPOU3BOACTBEHHbIX TEX-
HOJTIOrMYECKMX NPOLLECCOB Ha BENNMYUHY NPSIMOr0 HanpsiXkeHust, 06-
paTHOro Toka yTeuku 1 eMKOCTU nepexoaa.

B 1abn. 3 oTpaxeHo BnusHWe paboyeit Temnepatypbl nepexoaa,
NPSIMOro Toka M 06paTHOro HanNpPsXeHUsa Ha NPSIMOE HanpsXeHue,
TOK YTEYKM N EMKOCTb Mepexoaa.

Pasmepbl KpucTanios AMon0B
LWoTTkn

Pasmep kpucTanna auoga LLIoTTKM B COYETaHUM C TUMOM ero Kop-
nyca onpegnensiet aHadeHue paboyero Toka. CBeAeHVsi 0 paamepax

KpucTannos auoaos LLoTTku npounssoacTea IR ans Tokos 8 A u 60-
nee npueBeneHbl B 1ab. 4.

Ons npoussoacTtea anonos LLoTTku Ha 6onblune paboyne Toku,
KOTOpble OAUH KpucTann Hambonbllero paamepa He MoxeT obec-
neYnTb, NPUMEHSIIOT NapannenbHoe BKYeHe AByx u bonee kpu-
CTanos.

Tunbl KOpnycos

Ha pué. 12 nokasaHbl TUNbl KOPNycoB Anoaos LLoTTkY, Bbinyckae-
MbIX koMnaHuen IR. OHWM oxBaTbiBAOT AMana3oH OT KOpMycoB Ans
NOBEPXHOCTHOIO MOHTaXa U MOHTaXxa B OTBEPCTUE CO 3HaYEeHUAMN
paboyero Toka nopsiaka HeCKOJIbKMX aMmnep A0.601bLUMX CABOEHHbIX
BbINPAMUTENbHLIX Moaynel LWoTTku ¢ paboymm Tokom Ao 400 A,
npegHasHayeHHbIX 4715 MOHTaXa Ha paavartop.

BONbLWHCTBO U3 3TUX KOPMYCOB COOTBETCTBYIOT MPOMBILLIEHHbBIM
cTaHgapTaM u He TpebyIoT cneumanbHbIX NOSCHeHW. MNpusoanmble

Ta6nuua 2
BnusiHue Ha 3/IeKTpUYecKue napameTpsl
Xapakrepuctuka Mpamoe o
MPpOU3BOACTBEHHbIX HanpsxeHue MpsaMoe HanpaxeHue Npu O6pa;m;m ToK O6paTHbI TOK EMKOCTb
npoueccos LoTTkK npu B MakKcumManbHon 3a,u,a‘:moﬁ npv MakcmalsibHon nepexona
3aaHHoMN TemnepaType nepexona RS St TemnepaTtype nepexona
TemnepaType nepexoaa
Tumax Class T ) meanenHo T l 1 .
VRaM Class T T t { l J
Ta6bnuua 3
Bnusinne Ha aneKTpuyeckue napameTpbl
Bnusiiouime pabouue ycnosus =
MNpsamoe O6paTHbiit ToK EMKOCTb Nepexoaa
HanpsxeHue yTeuku :
Temnepatypa nepexoaa T ¢ & 1 n
Npsmoit Tok T i) = —
O6patHoe HanpsxeHue T — T !
Ta6nuua 4
HUXE 3aMeyaHusl OTHOCATCA K cneunduyecknum xapakrepucTnkam
Pa3mepsb! kpucTtanna
avopa LWoTTKM (AnuHa CTOpoHLI KBagpaTa) Tunosoe HEekOTOpPbIX TUMNOB-KOPMNYCOE.
3HauveHue
AJ;;TZ’:O";’; ) MM Toka, A CasoeHHbie guoabi LLoTTkmn
90 229 1015 Bo MHoOrmux tmnax kopnycoB avonos LLoTTkmu npoussoactea IR
125 318 10...30 MOXHO NMOMECTUTb MO ABa AM0AA, BKIIIOYEHHBIX MO CXeMe C 06LMM
150 3,81 18...40 KkaTogoM. 310 obecneymBaeT Ux NCMNONb30BaHME B Ka4eCcTBe O4HO-
175 4,45 30...40 KOPMYyCHOro BbINPAMUTENS ANI9 CXeM C TpaHchopmaTtopom co
200 5,08 50...100 cpefHen TO4KOM.
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- OcobeHHOCTH npuMeHeHus anoaos LLUoTTKn

Twnst soprryoos awoaos Lot
8) ANR NOBENXHOCTHOND MOHTENE 6) C BNCHANLHLIMK BLIBOAMN
D64 TO-262 c-18 DO-204AR  DO-204AL
(O-PAQ)
:) PIL (Plastic In-Line) T) B MBTANNMMECKOM KOPITYCe

oo o—pt—o
TO-220AC DO-4
R) PiL (Pisstic In-Line) ¢ Aayan Auonsms LioTnot
N 25\
R W
TO-220A8 TO-247AA D618 D614 D-80
o Saomn S Lo (HALF PAK)

o—bto
=y
3
HALF-PAK

) C BHHTOBLIMU BLIBOAGMM K ABYMA ANOASMM LLOTTRM

i
22 W

Puc. 12

HUzonupoBaHHbIe Kopriyca

O6bLIYHO OfVH 13 BbIBOAOB ANoA0B LLIOTTKM 3anekTpuyieckn coeaun-
HeH ¢ oxflaxaloLLielt MOBEPXHOCTLIO Kopryca, KOTopas BbiNOHAET
[IBOMHYI0 DYHKLUMIO — ofecrneynBaeT oTBO/A, Tensa oT kopnyca v 8-
NAEeTCs OJHUM U3 BbIBOAOB ANOAA. :

Kopnyca D-60 1 TO-249AA (puc. 12) aBRSiOTCA UCKIoYeHneM. Ux
oxsiaxpatoLLLas NoBEPXHOCTL U30MpoBaHa. ITO MNO3BONAET yCTaHaB-
IMBaTh AMOAbI B TAKMX KOPMycax Ha 3a3eMJIeHHbIV paguarop, YTo Tak-
e CBOOUT K MUHUMYMY 3Ha4YeHUE EMKOCTHOrO TOKa Ha 3eMJTI0.

HALF-PAK®

HALF-PAK mopynb npousBoacTea IR (puc. 12) asnaetca oou-
HOYHbIM auofom LUoTTku. OH npepacTaBnaeT coGoit yCeYeHHbIN
BapuaHT Moayns LLIoTTku ¢ aABymMs anonamu B kopnyce TO-244AB.
OTcloaa npoucxoauT u HaseaHne — HALF-PAK — nonykopnyc.

MNpeumyliecteamu kopnyca HALF-PAK asnaioTca ero komnakT-
HOCTb, YAOGCTBO €ro pasmellleHus Ha neyaTHol nnare U NpocTo-
Ta NOOKMIOYEHUSA K BbICOKOYACTOTHOMY TpaHchopmaTopy UM-
NYNbCHOrO UCTOYHMKA NUTaHKA. To, 4TO B TAKOM KOpMnyce Bbinyc-
katotcs avoasl LLoTTKM ¢ pasnnyHbiMU 3Ha4YeHnsIMK paboyero To-
Ka, o6ecrneunsaeT AoMNoHMTeNbHbIe YA06CTBa NPU UX UCMOSb30-
BaHUW B MPSMOXO/0BbIX MMMY/IbCHBIX MCTOYHMKAX NUTaHns. B ue-
IOM AMoAbl B TaKoM Koprnyce 6oiee NpeanoyTuTeNbHbl, Y4em avo-
Obl LLOTTKM B ApYrnx Kopnycax ¢ TeMu Xe 3Ha4eHuamu padoyero
TOKa.

HomeHknatypa aunonos LLoTTkn

Boiwe 6biNY onucaHbl UHAMBWAYaJIbHbIE TEXHOMOrM4yeckme co-
cTaBnsiloWwne NpPou3BOACTBA LUMPOKOW HOMEHKNaTtypbl AVOLOB
LLoTTKM KoMnaHuu IR: TexHonornyeckne NpoLecchl, pasMepbl KpUc-
TaNoB M TUMbl KOPNYCOB. Ha OCHOBE pas/inyHbIX BapUaHTOB coveTa-
HUA 3TUX OCOBEHHOCTEN BO3MOXEH BbiNycK AWoAoB LLIOTTKKM C wwn-
POKMM HaGOPOM 3NEKTPUYECKUX MapameTpoB W B pasiivyHOM WMC-
nonHexui.

HomeHknarypa avopos LLoTTku npoussoacTsa IR cTpoutcs Ta-
KM 06pa3oM, YTOObI BbINYCKaTb UX C XapakTepucTMkamMu, KoTopble
HeoBX0AMMbI U BOCTpe6GoBaHbl pa3paboTynkaMn UCTOYHWKOB NuTa-
HWA. 3a COBEPLIEHCTBOBAHNEM TEXHOSIOMMYECKOro YPOBHS NCTOUHM -
KOB NUTaHWs HEM3MEHHO cneayeT Buinyck anoaos LLoTTku, no ceo-
1M MapameTpamM OTBeHaloLUX 3TOMY YPOBHIO.

B 1a61. 5 nokasaHbl pasnuyHble KOMOWHALMOHHbIE TEXHONOrMYe-
CKue BapuwaHTbl Npou3BoacTea anoaos LHoTTku n pesynstatom Ta-
KO KOMOGWMHATOPUKN SIBNSIOTCS CeMeicTBa KOHEYHOW NpoayKuuu.
MpuBeAEHHbIEe flaHHbIE KacaloTCs B OCHOBHOM Anoaos LLoTTku ¢ pa-
6o4nM TokoM 8 A 1 Gornee.
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AnekTpuyeckue napamMeTpbl
auopos LWoTTkn

AGCONIOTHbIE MAaKCUMaJibHbIE

napameTpbl

Vawm — MakcumasibHoe NukoBoe pabodyee obpaTHOe Hanpsxe-
HWe, TOYHO COOTBETCTBYIOLLIEE MaKCUMasbHO AONYCTUMOMY oGpar-
HOMY HanpsXeHuio, KOTopoe MOXET ObiTb MPUIOXEHO K Auvoay
LLIOTTKM Npu YCNOBUM, 4TO 3Ha4eHNe oOpaTHOro Toka yTeyku He npe-
BbILLIAET YCTAaHOBNEHHOW NpeaeNbHOW BENNYMHDI.

IFAvE) — MaKCUMaIbHOE 3HaYeHNe CpefiHero NpsAMoro Toka. 9To
MaKCUMaILHOE 3HauYeH1e NMPSMOro Toka, KOTOPbIA MOXET BblAepXu-
BaTb Ao, LLOTTKM Npy HEM3MeHHol ¢popmMe NnepemMeHHOro Uin um-
MYNLCHOr O HANPSKEHN S (OOBIYHO MPSIMOYTO/IbHbLIE UMIMYSILChI C KOS -
durLUMEeHTOM 3anoniHeHns 50%) 1 Npu NOCTOAHHON Temneparype Kop-
nyca. 3TOT MapameTp onpeaensioT npu Temneparype nepexoaa,
61M3KOIN UK YyTh MeHblUE 3apaHHon Temnepatypbl Tymax.

IFsM — MaKCUMasTbHbIM NMUKOBLIN (YAapHbIA) NPSMON TOK , BO3AeN -
CTBYIOLLMIA HA IMOA, B TEYEHUE OHOIO HEMOBTOPSIOLLErocs Nepuo-
[a. 3TO MaKCUMasbHbI MUKOBLIA TOK B TE4EHWe OJHOro nepuoaa,
KOTOpLI crocoGeH BuiaepxaTb avop, LLoTTkv npu nonHom obpar-
HOM HanpsiXeHuu, NpuKnaasiBaeMbiM K HEMY cpasy Xe nocrne Bo3-
NeicTBMS nMNynbca ToKa.

B TMNOBbLIX UMMYJILCHLIX UCTOYHUKAX MUTaHUS yAapHbLIA TOK K-
cUpyeTcsi HEME[IEHHO, W ero Bo3aeicTBre GNIOKUPYETCH CXemo
yrpaBneHns KNlo4eBbIM TPaH3UCTOPOM (TpaH3ncTopamu). B TeXHW-
YECKMX AaHHbIX MPUBOAUTCA 3HAYEHWE yoapHoOro Toka, Bpems aen-
CTBUSi KOTOPOrO COOTBETCTBYET BPEMEHU cpabaTtbiBaHUA CXeMbl 3a-
LUMTHI UCTOYHUKA MUTaHUA.

Bpems feicTBus MMMynbca YAapHOro Toka Npotosa CooTBETCTBYET
nonyrnepuoly CUHYCOMAANBHOrO UMMyfbca AUTENLHOCTLI0 10 Mc,
TUMUYHOW ANA TEX NPUNOXEHUIA, B KOTOPbIX Anoabl LLIOTTKM NpumMeHsi-
I0TCA B KQ4eCTBE HU3KOBOJLTHBIX BbiNpsMUTENEN paboTaloLLyX ¢ Yac-
TOTOM ceTu. i

3aBMCMMOCTb HEMOBTOPSIIOLWEroCs YAapHOro Toka OT ANUTeNIbHO-
CTW ero UMMNysbca Yepes auop oTpaxaeT rpaduk Ha puc. 13. Cneny-
eT OTMETUTb, YTO OH He Y4MTbIBaeT TemnepaTtypy Kopnyca avopa
(oHa MeHblUe 3Ha4eHns T ymax). MrHOBeHHas TeMneparypa nepexo-
a B MOMEHT MNMPOXOXAEHUS TOKa CYLLIECTBEHHO MpeBbillaeT 3Haye-
HUe T jmax, @ NMMKOBOE 3Ha4eHne o6paTHOro Toka yTeuku ro 3aBep-
LWEHUM UMMYNbca TOoKa TakkKe CYLIECTBEHHO MpeBbilaeT ero nac-
MOPTHYIO BENWUYUHY Npu Temnepatype T jmax-

MpepenbHble ycnosus padoTsl Avoda LLIoTTkM XapakTepHbl TOJIbKO
NS HEMOBTOPSIOLLLEroca MMNyNbca YAapHOro Toka. 30HY, orpaHu-
YEHHYIO rpadMKOM, MOXHO OMNpeennTb Kak 30Hy 6eaonacHomn pato-
Tbl, COOTBETCTBYIOLLYIO MPEeAeNbHbIM YCNOBUAM paboThl, 4TO Ha
npakTuke BcTpeyaeTcst HeyacTo. OfHaKo 37O onpeaeneHne Henb3as
NPUMEHATL A1 NOBTOPSIOLLMXCH UMMYNLCOB TOKa, 6IM3KMX NO Be-
JINYMHE K yIapHOMY TOKY, TakuX KaK UMIySbCbl, BO3HUKaIOLWME Npuv

10000

HenosTopsiowmics yAapHbI#i TOK —Im‘.A
7
y.4

\\
N
N
Ay
N
N
1000 F
10 100 1000 10000
i pawoy yraca —t,, W
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OcobeHHocTy npumeHeHns awoaos LLoTTku

Ta6nuua 5
Mpouyecc Pasmep kpuctanna Hucrno
‘ucno KpUCTaRNIon Tun kopnyca CemeitcTBO
TJImax, VRRM, MM BbIBOAOB Ha
°C B BbiBOO
3,18 1 1 DO-204AR 958Q
3,81 1 1 TO-220AC 19TQ
5,08 1 1 DO-5 95HQ
100 15 2 HALF-PAK 125NQ
3 185NQ
2 4 225CNQ
1 D-61-8 85CNQ
5,08 2 1 D-61-8 84CNQ
125 45 2 2 TO-244AB 224CNQ
4 85CNQ
3,18 2 1 TO-220AB 32CTQ
5,08 1 1 DO-5 55HQ
1 2 HALF-PAK 122NQ
3 182NQ
4 1 242NQ
L o 2 1 D-61-6 62CNQ
D-61-8 82CNQ
2 1 D-60 152CMQ
TO-249AA 162CMQ
2 2 TO-244AB 220CNQ
2 4 440CNQ
3,18 1 1 DO-204AR 90SQ
TO-220AC 12TQ
3,81 ' 20TQ
4.45 DO-4 20FQ
21FQ
5,08 DO-5 50HQ
51HQ
2 HALF-PAK 120NQ
3 180NQ
150 45 4 240NQ
2,29 2 1 TO-220AB 15CTQ
3,18 25CTQ
TO-247AA 30CPQO45
4,45 40CPQ045
5,08 D-61-6 60CNQ
D-61-8 80CNQ
D-60 150CMQ
TO-249AA 160CMQ
TO-244AB 200CNQ
400CNQ
) 3,18 2 1 TO-220AB 30CTQ060
150 60 TO-3P 30CPQ060
4,45 40CPQ060
3,18 1 1 DO-204AR 80SQ
TO-220AC 10TQ
2,29 6TQ
3,81 18TQ
4,45 DO4 30FQ
5,08 DO-5 75HQ
2 85HQ
4 HALF-PAK 121NQ
2,29 2 1 241NQ
175 45 3,18 TO-220AB 12CTQ
20CTQ
3,81 30CTQ045
TO-247AA 40CDQ
60CDQ
D-61-6 61CNQ
D-61-8 81CNQ
D-60 151CMQ
TO-249AA 161CMQ
2 TO-249AB 201CNQ
2 301CNQ
4 401CNQ
3,18 1 1 DO-204-AR 50SQ
TO-220AC 8TQ
5,08 DO-5 60HQ
2 HALF-PAK 123NQ
3 183NQ
4 243NQ
2,29 2 1 TO-220AB 16CTQ
175 100 TO-247AA 30CPQ100
4,45 40CPQ100
5,08 | D61-6 63CNQ
D-61-8 83CNQ
D-60 153CMQ
TO-294AA 163CMQ
2 TO-244AB 203CNQ
3 303CNQ
4 403CNQ
TO-220AB 10CTQ
175 150 2,29 . i TO-247AA 30CPQ100
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OcobeHHOCTH NpuMeHeHns anoa[os LUoTTkm

Mpopgonxenune rabnnys 5

Mpouecc Paamep kpuctanna Yucno
Yucno KpucTannos "
Tamax, VRRM, N BbLIBOAOB P Ha Tan xoprycs GeMsAGg
°C B BbLIBOA
3,18 1 1 DO-204AR 958Q
3,81 1 1 TO-220AC | 197Q
5,08 1 1 DO-5 95HQ
100 15 2 HALF-PAK 125NQ
3 185NQ
4 225CNQ
2 1 D-61-8 85CNQ
5,08 2 1 D-61-8 84CNQ
125 45 2 2 TO-244AB 224CNQ
4 85CNQ
3,18 2 1 TO-220AB 32CTQ
5,08 G 1 DO-5 55HQ
1 2 HALF-PAK 122NQ
3 182NQ
150 30 4 242NQ
2 1 D-61-6 62CNQ
D-61-8 82CNQ
2 1 D-60 152CMQ
TO-249AA 162CMQ
2 2 TO-244AB 220CNQ
2 4 440CNQ
3,18 1 1 DO-204AR 908Q
TO-220AC 127Q
3,81 20TQ
4,45 DO-4 20FQ
21FQ
5,08 DO-5 50HQ
51HQ
2 HALF-PAK 120NQ
3 180NQ
150 45 4 240NQ
2,29 2 1 TO-220AB 15CTQ
3,18 25CTQ
TO-247AA 30CPQ045
4,45 40CPQ045
5,08 D-61-6 60CNQ
D-61-8 80CNQ
D-60 150CMQ
TO-249AA 160CMQ
TO-244AB 200CNQ
400CNQ
3,18 2 1 TO-220AB 30CTQ060
150 60 TO-3P 30CPQ060
445 40CPQ060
3,18 1 1 DO-204AR 80sQ
TO-220AC 10TQ
2,29 6TQ
3,81 18TQ
4,45 DO-4 30FQ
5,08 DO-5 75HQ
2 85HQ
4 HALF-PAK 121NQ
175 45 2,29 2 1 241NQ
3,18 TO-220AB 12CTQ
20CTQ
3,81 30CTQ045
TO-247AA 40CDQ
60CDQ
D-61-6 61CNQ
D-61-8 81CNQ
D-60 151CMQ
TO-249AA 161CMQ
2 TO-249AB 201CNQ
2 301CNQ
4 401CNQ
3,18 1 1 DO-204-AR 508Q
TO-220AC 8TQ
5,08 DO-5 60HQ
2 HALF-PAK 123NQ
3 183NQ
4 243NQ
2,29 2 1 TO-220AB 16CTQ
175 100 TO-247AA 30CPQ100
4,45 40CPQ100
5,08 D61-6 63CNQ
D-61-8 83CNQ
D-60 153CMQ
TO-294AA 163CMQ
2 TO-244AB 203CNQ
3 303CNQ
4 403CNQ
175 150 2,29 2 1 TO-220AB 10CTQ
TO-247AA 30CPQ100

28




MpoaomxeHne Tabnuybl 5

OcobeHHOCTH NpuMeHeHust AnoAoB LLoTTku

Mpouecc Pa3mep kpucranna Yucno
Hueno KpHCTaNnoL Twun kopnyca CemeircTBO
Tomax, VRRM, MM BbIBOJOB Ha pny
°C B BbiBOA
3,18 1 1 DO-204AR 958Q
3,81 1 1 TO-220AC 19TQ
5,08 1 1 DO-5 95HQ
100 15 2 HALF-PAK 125NQ
3 185NQ
4 225CNQ
2 1 D-61-8 85CNQ
5,08 2 1 D-61-8 84CNQ
125 45 2 2 TO-244AB 224CNQ
4 85CNQ
3,18 2 1 TO-220AB 32CTQ
5,08 1 1 DO-5 55HQ
1 2 HALF-PAK 122NQ
3 182NQ
150 30 4 242NQ
2 1 D-61-6 62CNQ
D-61-8 82CNQ
2 1 D-60 152CMQ
TO-249AA 162CMQ
2 2 TO-244AB 220CNQ
2 4 440CNQ
3,18 1 1 DO-204AR 90SQ
TO-220AC 12TQ
3,81 20TQ
445 DO4 20FQ
21FQ
5,08 DO-5 50HQ
51HQ
2 HALF-PAK 120NQ
160 45 3 180NQ
4 240NQ
2,29 | 2 1 TO-220AB 15CTQ
3,18 25CTQ
TO-247AA 30CPQ045
4,45 40CPQ045
5,08 D-61-6 60CNQ
D-61-8 80CNQ
D-60 150CMQ
TO-249AA 160CMQ
TO-244AB 200CNQ
400CNQ
3,18 2 1 TO-220AB 30CTQ060
150 60 TO-3P 30CPQ060
4,45 40CPQ060
3,18 1 1 DO-204AR 80SQ
TO-220AC 10TQ
2,29 6TQ
3,81 18TQ
445 DO-4 30FQ
5,08 DO-5 75HQ
175 45 2 85HQ
4 HALF-PAK 121NQ
2,29 2 1 241NQ
3,18 TO-220AB 12CTQ
20CTQ
3,81 30CTQ045
TO-247AA 40CDQ
3anycke MMNYNbCHOro 6noka NUTaHusa (Npy ero BKoHeHu). 310
3Heprus, KOTopyto nornowaet avopa, LLoTTku npu NpoxoxaeHun ve- VT1 (HEXFET)
pes Hero 06paTHOro Toka, 3anaceHHoro B KaTyLKe UHAYKTUBHOCTU. i1 Eﬁé’:eu‘}?;%";:“
Cxema [11 NpOBEepKM NacnopTHbIX AAHHBIX M300paxeHa Ha puc. 14. 258 _é
MpuHuMN ee paboTbl 3aKN0YAETCA B CNEAYIOLLIEM: MOLLHbIE MOJIEBbIE
MOI TpaH3nCTOpblI OTKPLIBAOTCA OAHOBPEMEHHO, U TOK Hepes Ka- Tokogas nerns
TYLIKY MHAYKTUBHOCTYM L Bo3pacTaeT. Hepes HekoTopoe Bpems t aToT
TOK [OCTUrAET KOHTPONLHOIO 3HaYeHus, 1 06a TpaH3ncTopa Npu 3ToM Hanpsenve Ha VT1 — R
O[IHOBPEMEHHO 3anupaloTcs. HakornieHHasa B KaTylke SHeprus pas-
pspkaeTcs Ha avop, LLoTTku, 1 Yepes Hero NpoTekaeT MMMYJibC ToKa. Tok wepes kaTywry L
Ha puc. 15 npuBeaeHbl TUNOBbLIE OCUMIOrPaMMbl TOKa U Hanpsi- .
JlaBUHHbI TOK Yepe3
XeHuda Ha guope LLoTTKMN. 3aMeTV|M, Y4YTO ero NMKoBOe Hanps>XeHwe avoa WotTkv npu nposep [\
npo6osi npumepHo B 1,5 pasa 6onbliue MakCUManbHO AOMYCTUMOrO
06paTHOro HaNPSXEHUs. Hj‘;‘;;‘;ﬂ;ﬁ e ’\J
Takum 06pa3om, MakcuManbHbiii 06paTHLI TOK 4Yepes Avo4
- Han HUA
LLIoTTKN MOXEeT npoTekaTb nepnogn4eckn, a ero UCTOYHUKOM ABNsA augn;x;:v;z:p\]a_raﬂewz == ———

eTCS HaKOMn/eHHas B KaTywke UHAYKTUBHOCTU 3HEprusa. 3HaueHue
WHOYKTUBHOCTW AO/KHO ObITb TAKUM, 4yT0ObI TOK yMeHbLUanca 4o Hy-
N9 B Npefenax 3a4aHHoro BpemMeHu naBnHHOro npotecca.

Puc. 14
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Ocob6eHHOCTH npumeHeHns ano[os LUoTTku
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6) lpsamoe HanpsxeHue, VFM‘ B
Puc. 15 Puc. 16
3HaueHme NoBTOPSAIOLLErOCA NABUHHOIO TOKa |AR UMEET Ty Xe Be-
JIN4UHY, 4YTO M 3HAYEHMEe ToKa, onpeaesieHHoe 419 3Ha4YeHUs Herno- 1000 T :
BTOpSOLLErocs HanpsixeHus Eas. Mpy TakoM BbICOKOM 3HA4YeHWUu T = 150°
NIaBUHHOIO TOKa 3HAYeHUe NMUKOBOM0 IABUHHOMO HaMNpsKeHUs «noj- i
pacTtaeT» 00 BennuuHbl, B 1,5 pasa npesbilaiolieil nacnopTHoe 100 L= il
T
3HaueHWe 06paTHOro HanpsbkeHust anoaa LLIoTTKu. { T,=125°C
OueHb BaxHbIM Npy NpoBepke napamMeTpos |ar 1 Eas sBnsieTcs 1o, — 1
I"—'l—_l_l
4YTO 3HAYeHWe MHOYKTUBHOCTU KaTyLlKWU Npu NpoBepke napamerpa - lTJ =100°C | =
laR, ONpenensiollee BpeMs TECTUPOBAHUS, paBHOe 1 MKC, [0MXKHO =10 '5_*5
ObITb B HECKOJIbKO pa3 MeHblue (06biHO B 100-200 pas), yem npwm - — 75°C 1
npoBepke napameTtpa Eas. Bpemsi noBTOpSIOWErocs naBUHHOIO S J ]
npouecca, paBHoe 1 MKC, BCe€ paBHO HaMHOro 60sbLue, Yem Bpems = ; To50°C 1
NENCTBUS aHaNOrMYHOro MMMyNbca dHeprun 06bIMHOro TpaHcdop- E ol
maTtopa UMMyNbCHOrO MCTOYHMKA NMUTaHNUS. & = T
le) | T,=25°C |
/ L I
TunoBblie JJIeKTpuyeckue napameTpbl 0 b= —
VFEm — MakcumanbHoe npsamoe HanpsikeHue — 370 MakCumanb-
HOEe HanpsXeHWe Ha OTKPbLITOM AuoAe Npy 3aJaHHOM MPSIMOM TOKe
¥ TEMnepartype nepexoaa. 001L=—]
TunoBsble AaHHbIE, NPMBOAUMbIE B CNPaBOYHbLIX Tabnmuax MOXHO 0 5 0 15 220 2 0 3 40 45
[OMNONHUTL rpadmKoM, NOKa3blBaOLLMM 3aBUCUMOCTbL MakCUMalib-
O6patHoe HanpsxeHue, Vg, B
HOro NPSIMOTO HaMNPSXXEHUs OT TOKa NPU PasnUyHbIX TEMMepaTtypax Puc. 17

nepexopa. Takow rpadpuk npuseaeH Ha puc. 16.

MpuBOAUMbIE YUCNEHHBIE U rPadUYeCcKne 3HaYEHUS yKa3biBaloT Ha
MaKCUMaJIbHO AOMYCTUMbIE 3HAYEHWUS NPSMOro HanpPsXXeHUs ans au-
0[0B C Hauxyawnmmn napameTpamu. MoaTomy 1x MOXHO UCMNOMNL30-
BaTh MPW pacyeTe HauxyaLwmx ycnoBuin paboTbl NPOEKTUPYEMbIX YCT-
poicTe. B AENCTBUTENBHOCTU 3HAYEHUSI MPAMOro HanpsixXeHwus
06bIYHO MEHbLLE Ero NPUBOAMMBIX MaKCUMasbHbIX 3HAYEHWUN.

30

IRM — MakcuManbHO A0NyCTUMbIA 06paTHbI TOK yTeYKU — 3Ha-
YeHue MakCcumanbHO A0MyCTUMOro ToKa YTe4KM Npu 3aaaHHom 06-
paTHOM HanpsXXEHUU U NOCTOSHHOM TemnepaTtype nepexopa. pa-
$urK 3aBUCMMOCTM 3TOrO NapameTpa OT 06paTHOro HanpsXeHus
Npy pasnnyHbIX 3HAYEHUSAX TemnepaTtypbl nepexoaa nokasaH Ha
puc. 17.



BenuuuHa ToKa yTeuKku A1l KOHKPETHbIX YCNOBWiA paboTbl MOXET
6bITb paccuuTaHa no NpuUBeAEHHOMY rpaduky C UCNoNb30BaHNEM
TabINYHBIX CMPaBOYHbIX JaHHbIX.

C, — MakcumasibHas EMKOCTb nepexoaa npwv 3aiaHHbiX YCI0BUAX
ee nposepku. OHa 3aBMUCWT OT OOpaTHOro HanpsxeHus. Mpaduk
3TOl 3aBMCUMOCTHY NpuBEAEH Ha puc. 18. EMKOCTb nepexoaa npak-
TUYECKU HEe 3aBUCUT OT ero TemnepaTypbl.

Ls — Tvnosas nocneaoBaTtesibHas MHAYKTMBHOCTb. JTOT napa-
MeTp npencTasnseT coboi obLyi0 MHAYKTUBHOCTL Avoaa LLoTTku
OT BbiBOAA [0 BbIBOAA.

dv/dt — MakcumanbHas CKOPOCTb M3MEHEHWUSI HamnpsiXeHus,
npunoxexHoro k auogy Lottku. Ans anonos LLoTTku nponssoa-
ctBa komnaHum IR oHa coctasnsieT 10000 B/mMkc. 310 o3Havaer,
4TO NpW HOpMasbHOM paboyeM HanpsXeHWn Bpems ero HapacTa-
HUSI COCTaBASIET HECKOJIbLKO HaHocekyHa,. Obpaliate BHUMaHWe Ha
3TOT nNapameTp CleayeT Takke MOTOMY, YTO HEeKOTopble GUPMbI
Npou3BoAaT AnoAb! LLIOTTKM C OrpaHnyeHHbIMM 3HaYeHusmMm dv/dt,
4TO CyxaeT 061acTb UX NPUMeEHEHUA. Kak yxe 6bi10 ckasaHo, nyd-
WNMK 3HaYeHUsIMU 3Toro napameTtpa obnapaloT avoabl LLOTTKM
npowussoacTsea IR.

TemnepaTypHble XapakKTepUCTUKHU

T — MaKCUManbHbIA AYana3oH 3Ha4eHui Temnepartypbl nepexo-
[a, OXBATLIBAIOWMIA 3HAYEHWUsI OT MUHUMAanNbLHON [0 MakCUManbHO
[0NyCTUMOI TemnepaTtypbi.

TsTG — MaKkCUMarbHbli AManasoH TemnepaTypbl XpaHeHus.

Rinyc — TENNoBOE COMpOTMBIEHUE Nepexop-kopnyc. JTOT na-
paMeTp xapakTepudyeT MakcumanbHoe TerjoBoe COnpoTUBNeHue
nepexoa-Kopnyc Ans yCTaHOBUBLLErOCs pexuma paboTbl Ha nocTo-
AHHOM TOKe. B onucaHumM TexXHUYEeCKUX XapakTepucTUK AVWO[0B
LLoTTKM nmeeTcsa rpaduk, oTpaxaloLmii 3aBUCMMOCTb TEMNJIOBOrO
CONPOTMBAIEHUSI OT AAUTENbHOCTA WUMMY/IbCA MOCTOSIHHOrO TOKa.
Mpumep Takoro rpadvka npueeaeH Ha puc. 19.

MuKoBOE 3HaYEHVe TeMnepaTypbl Nnepexoaa Ans noboro pexvwma
paboTbl Anoaa LLIOTTKM MOXHO OnpeaenuTb U3 nepexoaHbix xapak-
TEpPUCTUK TennoBoro conpotuenenus. Kpusas rpaduka, o6o3Ha-
YeHHas KaK OJVHOYHbIA MMMYNbC, OTpaxaeT POCT TemnepaTypbl
nepexofa Ha BaTT pacCcemBaemoi MOLLHOCTU NpU yBEIMHEHNN 1UTn-
TENbHOCTM UMMy bca. Kak MOXHO 3aMeTUTb, POCT Temneparypbl ne-
pexoaa NpekpaliaeTcs Npu AOCTUXEHUN 3HAYEHUs ANNTENbHOCTA
umnynsca 10 ¢ v 6onee. Ta xe kpyusas NOAXOAUT U ANA onpenene-
HMSI KPATKOBPEMEHHOro pocTa TemnepaTypbl nepexoaa AJsis oav-
HOYHbIX UMNYNLCOB UM UMMYNLCOB C O4€Hb Mafion ANINTENIbHOCTbIO.
OpHaKko OHa He MoAXOAMT B TOM Ciy4yae, ecnv AJiMTenbHOCTb UM-
NyNbCOB MEHSIETCS, YTO UMEET MECTO, Hanpumep, B UMMNYJ/IbCHbIX UC-
TOYHUKAX MUTAHUA.

OcobeHHOCTH NpuMeHeHusl Anoaos LLUoTTku
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Puc. 19

KpuBble rpacduka ans paboumnx pexmnmoB xapakTepuaytoT addek-
TUBHOE TENNOBOE CONPOTUBAEHME NpU paboTe C MMMNy/IbCamn MOLLL-
HOCTM Pa3fMYHOI CKBAXHOCTU W NO3BONAIOT HENOCPEACTBEHHO MO
HUM onpefennTb BO3pacTaHWe MUKOBOW TemnepaTypbl nepexoaa
NpY NepUoaMYECKOi NOCNEA0BaTENLHOCTY MMMYJILCOB.

3¢ dekTnBHOE TEMNOBOE COMPOTUBNEHWE NEpexoA-Kopnyc Ans
UMNyNbCa JUITENBHOCTBIO T MOXHO onpeaenvTs no Gpopmyne:

Rthyc =D xRyc+ (1 - D) xRyc),

roe D — CKBaXHOCTb UMNYNLCOB; Ryc — TEnnoBoe ConpoTUBNEHne
NS yCTaHOBMBLLErocs pexuma; Ryc(t) — NepexoaHoe TemnioBoe Co-
NpOTUB/IEHWE OIS UMNYNbCA ANINTENIbHOCTHIO t.

MNpuBeaeHHas Bbilwe GoOpMyna xapakTepuayeT TenjaoBoe conpo-
TUBNEHUE NPU MHOXECTBEHHOM (MMMY/IbCHOM) PacCenMBaHn MOLLL-
HOCTM B TEYEHME Kaxaoro nepuoja AvMTenbHOCTLIO t, korda anos,
LLIOTTKM HAxoAMUTCH B OTKPLITOM COCTOsiHMM. OHa No3BonseT Bbl4nC-
JIUTb NMUKOBOE 3HA4YEHWE TEMJI0BOro CONpOTUBIIEHNS NEepPexos-Kop-
nyc npu paboTe B UMMNYbCHbIX CXEMax.

3¢ dekTnBHOE TEMNOBOE COMPOTUBNIEHUE NPU NIOOOM 3HAYEHWUN
cksaxxHocTv D Bo3pacTaer, ecnv Bo3pacTaeT 4/IMTeNbHOCTb UMNYJlb-
COB. 3TO 03HAYaeT, YTO NPW YBENNYEHUN AJIUTENIbHOCTU UMMYNIbCOB
YBENMYMBAETCS Y NMMKOBOE 3HaYeHne TemnepaTypsl nepexoaa. Cnpa-
BE/IMBOCTb 3TOr0 NOATBEPXAAIOT BPEMEHHbIE AnarpaMmbl, Npvee-
[OeHHble Ha puc. 20. O6e anarpammbl COOTBETCTBYIOT OAHUM U TEM
X€ 3HAYEHUSIM MOLLIHOCTY paccesHns 1 pabodemMy pexumy 1 oTnvya-
1oTCA MULLb paboynmm yactotamu. PnykTyaumum Temnepartypbl nepe-
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a) avon WotTkv 20FQ npu pabote Ha actote 1 kI'y

Tok auona

TemnepaTyps nepexoaa

6) avop WWotTku 20FQ npu paborte Ha vactote 10 k'y

..FW...W....,.
Tok avopa

Temnepatyps nepexoaa

Puc. 20
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OcobeHHocTy npumeHeHus amo[os LLoTTku

X0[a B Te4eHue nepuopaa 3aMeTHbl Ha Yactote 1kly (puc. 20, a) n He-
pasnuuumbl Ha yactoTe 10 ky (puc. 20, 6).

C yBenuyeHuMeM 4acToTbl TEMNOBas WMHEPLMOHHOCTb nepexona
crnaxuveBaeT MrHOBEHHble TemnepaTypHbie ¢nykTyauum, n mMoLy-
HOCTb, paccemMBaemMas Ha nepexoze, CTaHoBUTCS 6auxe K ee cpefi-
HEMY 3Ha4eHMI0, HeXeNu K NMkoBoMy. Mpu YacToTax Bbille HECKOb-
KUX Kunorebu 1 cKkBaxHoCTu umMmnynbcoB 20 % v 6onee umknnyeckmne
dnykTyaumm Temnepartypbl nepexoaa 06bl4HO He3HA4YMTENbHbI, a N-
KOBOE 3HayeHve TeMnepaTypbl MO CyLLECTBY PaBHO 3HAYEHWIO Cpea-
Hel MOLLHOCTW paccenBaHus, YMHOXEHHOW Ha TeNNOBOE CONpPOTUB-
JIeHne Nepexoa-Kopnyc.

Rihcs — TENNOBOE CONPOTUBIIEHME KOPMNYC-TEeNa00TBOA,. JTa Be-
iM4MHa NpeacTaBnseT coboit TMNOBOE 3HAYEHWE TEMNOBOro COMNpo-
TUBJIEHUA MEXIY KOPNYyCOM U TENJI00TBOAOM NPW YCNOBUW, YTO NO-
BEPXHOCTb TENNOOTBOAA (paanaTopa) NAOTHO NpuxaTa K NoBEPXHO-
CTV Avo[a U Mexay HAMW HaHECEH TOHKWUIA CNOoW TennonpoBOAHOIO
KOMnayHaa (TepMonacTbl).

T — MoHTaxHoe ycunue. Ansa amoaos LLIOTTKU € BUHTOBLIM Kpen-
NeHueM onpeneneHbl Kak MUHUManbHoe, Tak 1 MakCuMasnbHoe 3Ha-
YEeHUs yCUNua 3aTsSKKN BUHTOBOrO coeanHenus. na anonos LLoTT-
KU, MOHTUPYEMbIX NMPY MOMOLLM CTAXKN, TakxkKe onpenenieHbl MUHU-

ManbHOE N MakCMalsibHOe yCuiana npuxumMa, 4onyCctmmble Onaa HUX. (

Mpu 3TOM NpegnonaraeTcs, 4To pe3bba He NoKpbiTa cMaskoit. Ans
BMHTOBbIX BbIBOJIOB AM0A0B LLIOTTKM Takxke onpeneneHs! fonycTu-
Mble Npuaraemble yCuams 3aTsxKu.

MpeBbILLEHNE MOHTAXHOMO YCUNNS MOXET CTaTb NPUYNHON Mexa-
HMYECKOro paspylleHvss AvMoAa, a NPUIOXEHUEe HeLOCTaTOYHOro
YCUNSE MOXET NPUBECTU K HApPYLLEHWIO TEMNAOBOIO U/UNN 3NEKTPU-
4eCcKOro KOHTaKTa U, Kak CNefcTBue, K YBEIMHEHUIO TENIOBOrO CO-
NPOTUBNIEHNSA /UMW MAAEHUA HAMPSXKEHUS.

MpuHuMnbl BbIOOpa ANMOA0B
LLoTTKN

LLnpokuii cnekTp TMNoB AvoAoB LLIOTTKM ¢ pa3nuyHbiM1 Nnapame-
Tpamu onpeaenaeTca KOMOMHUPOBaHWEM Cneaylowmx GakTopoB:
© TUMNOB KOPMYCOB;
© Pa3MepPOB KPUCTASIIOB, ONPEAeNsioLMX 3HAaYEHNs NPSIMOro TOKa;
© TUMNOB NPOM3BOACTBEHHbIX MPOLLECCOB, ONPEeAENsioLMX Takve na-

pameTpbl, Kak MakcuMarsnbHO AONYCTUMbIE TEMNEPATYPY Nepexoaa

1 o6paTHOe HanpsXeHue, NPSIMOE HanpsixeHue 1 06paTHbI TOK

yTeuKu.

MNMoHMMaHune 3HaveHua aTux GakTopoB ANs pa3paboTynka anek-
TPOHHOW annapartypbl — 3TO NOHUMaHWe npasun nogbopa Heobxo-
avMMoro Tvna avoaa LLoTTku ucxoasi U3 Toro, YTo y4eT ero reomer-
pUYECKMX pasMepoB M NPOM3BOACTBEHHOro MpoLecca U3roTosne-
HUs BYAyT CYLLECTBEHHO BAMSTb Ha 3 dEKTUBHOCTL PAbOThI CXEMbI
1 oTBeyaTb TpeboBaHuaM Ons TennooTsoaa. PaspaboTumky, Kpome
TOro, He06XOAUMO 3HaTh, KaK NPaBUILHO ONPeAeNUTb FpaHuLLy npe-
[enbHbIX Harpy3ok v pabouvx ycnoBuwii Ans NpUMeHeHWUsi A1oM0oB
LLOTTKM B ONpeaeneHHbIX MPUNoXEHNsX.

OCHOBHbIE€ PEKOMEeHAaLUM Mo

npUMeHeHuIo AMon0B LWoTtTkmn

B 1a61. 6 npuBeaeHbl obLume pekoMeHaaummn no NPUMEHEHMUIO An-
0408 LLIOTTKK, @ HUXE packpbiTa UX CYLWHOCTb.

Pekomengauyms 1. MakcumanbHas paboyas Temnepartypa ne-
pexona avopna LLUoTTkM fonxkHa ObiTb BCEraa MeHbllue 3afaHHOro
3HayeHns Tymax HA 3anac, 3aBUCALLNIA OT BENMYUHBI 0OPaTHbIX NO-
TepPb. f

PekomeHgaumsa 2. HaumeHbLUMIA pa3Mmep TennooTeBoAa AO/MKEH
ObITb TakuM, 4TOObLI 06ecnednBancs 6e3onacHblil, HO He Npeaenb-
HblIll TeMnepaTypHbI pexnm paboTsl avoaa. Buibop TennooTsoaa ¢
Lenblo MUHUMKU3aumm 06X NOTEPb UM CHUXEHWUSI BEPXHEN rpa-
HUUpBl paboyelr TemnepaTypbl MOXET NoTpeboBaTb HEMPOMOPLMO-
HaNbHOIro YBEIMYEHUS €r0 Pa3MepoB.

PekxomeHgauyus 3. Jns TOro 4Tobbl yMEHbLUWTb NOTEPU B Anoaax
LLIOTTKM 1 OOHOBPEMEHHO NNOWaAb TENI00TBOAA, MOXHO MCMOJb-
30BaTb Anoabl LLIoTTKM B kopnycax ¢ 601bLLINMU FEOMETPUHECKMMU
pa3mepamu. 3Ta Mepa MOXET CTaTb 04eHb 3GPEKTUBHBIM CNOCO-
60M yMeHbLUeHWs rabapuToB BbINPSMUTENS B LLENIOM, NMPU TOM, 4TO C
paHee NPUMEHSABLLMMMCS B HEM AMo[aMu aTa Lenb Bpoae Obl 6bina
DOCTUrHyTa.

Pexomernpgaumsa 4. [uop LLOTTKM onpeneneHHoro pasmepa
npu 6onee BbICOKOM Tymax Class umeet 6onblume notepu, HO Mo-
xeT paboTatb Npu 6onee BbLICOKMX TeMnepaTypax TeNI00TBOAA U
€ro MeHbLUMX pa3Mepax, YeM OMOoA CO CPaBHUTENBHO HWU3KUM
Tumax Class. :

PekomeHpgaumnsa 5. Ecnu pns paspabaTtbiBaemMoro yctpoicrtea
MMEIOTCS OrPaHNYEeHUs], CBSA3aHHbIE HE C TEMMEPaTYPHbIM PEXUMOM
avopos LLIoTTkM, a ¢ MakcumanbHO JONYCTUMOM TeMnepaTypon Ten-
NI00TBOAQ, TO A1 NONYYEHUS MUHUMAbHLIX Pa3MepPOB TENI00TBO-
na cneayet BolbupaTb Hanbonee apdexkTuBHbIM anoa LLoTTku.

Pexomengauus 6. Boibop Gonbliero auoga Moxet obnerymtb
paboTy npu 6onbluein okpyXatoLlen Temneparype.

PekomeHpayms 7. Bonee BbICOKOE 3Ha4eHWe JONYCTUMON TeM-
nepaTypbl OKpyXaioLein cpenbl U npuMmeHerHve guonos LLoTTkm ¢
6onee BbICOKUM 3HayeHUEeM Tjmax MOMOXET YMEHbLUUTb pa3mepbl
TennooTsoAa.

PexkomeHpgauus 8. MNpu 3aaaHHoM napameTpe Tymax Class Mox-
HO AOOUTBLCS HAMMEHBLUUX NOTEePb U NPUMEHUTbL TEMNNOOTBOA, Haun-
MEHbLUMX pa3MepoB, eCNn NCNoNb30BaTb Anoapl LLIOTTKM HanMeHb-
LIero Knacca no HanpsxeHuto, AONyCTUMOro s paspabarbiBaeMo-
ro yCTpoucTBa.

OnpeneneHMe BerHeﬁ rpaHvubl

paboueit Temnepartypbi

MoTepun MoLwHoCTN B anoaax LLIoTTkn CoCTOAT U3 noTepb Ha Npo-
BOAMMOCTb U NOTEPb Ha 0OPaTHYIO YTEuKYy.

CpepnHue noTepy Ha NPOBOAVUMOCTb ONPEAENsioTCH BEANYUHON
NPSIMOro TOKa, MPAMOro HanPsXXeHUs UK, Kak ero MHoraa Hasbisa-
I0T, «HaNPsSXXEHUs NPOBOAMMOCTU» U CKBAXHOCTU NMPSAMbIX MMMYJb-
COB TOKa (Hanpumep, 4acTu paboyero nepnoaa, B Te4eHne KoTopo-
ro aguop LWoTTkM HaxoauTCcs B OTKPLITOM COCTOSIHUK). Mpsimoe Ha-
NpsiXeHWe 3aBUCuT OT TEMMepaTypbl Nepexoaa U YMeHbLLaeTcs npu
ee pocTe.

CpefHue notepy Ha obpaTHyIO yTeuky 3aBUCAT OT BENNYMHbI 00-
paTHOro Toka, NPWIOXEeHHOro K Aoy 06paTHOro HanpsXeHus, u
CKBaXHOCTM UMMNYNbCOB 0OPaTHOro HanpsixXeHus (No-apyromy, Yac-
Tn paboyero nepuoaa, B Te4eHue KoToporo k anoay LLoTTku npuno-
XeHo obpaTHoe HanpskeHue). O6paTHbIN TOK YTEYKN SKCMOHEHLM-
anbHO yBeNnYnBaeTcs C pOCTOM TemnepaTypbl nepexoga (puc. 10.)

Ta6bnuua 6 ]
KoHeuHbIn achekT oT npumMeHeHus
PekomeHaauuu no MoaGop avona WotTku
NPUMEHeHUIo pa3paboTUuKom Paboume aHaueHus Paamep MakcumansHas
o napameTpam Tennooteona Motepn Temnepartypa
T Ts OKpyXaloLLen cpeabl
Temnepartypa nepexopa Ty
1.4,7 (onpenensetcs % 4 i 0 1
Tumax Class) 1
1,3,6 Pa3amepbl kopnyca T 0
O6partHoe HanpshkeHue VRRM
8 (onpepensetca 1 1 i 1
VRrM Class) T
Pasmepsb! TennooTsoaa
L (pagmaropa) T + i T T L
5 TemnepaTtypa l ! 1 1 !
TennooTeoaa
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Takvm 06pa3om, 3a CHeT U3MeHeHns Nloboro U3 napameTpos, on-
penensiiowmx pabounii pexmm — ToKa, CKBaXHOCTU WUMMY/bCOB
MPSIMOro 1 0BPATHOrO HAMPSXEHUS — MOXHO B HEKOTOPOV CTENeHN
CHM3WTb NOTEPYU HA NPOBOAMMOCTb. B TO Xe Bpems notepu Ha 06-
paTHYIO yTeuKy pacTyT 3HauYUTeNbHO BLICTPee C poCTOM Temnepary-
pbl nepexoja.

padumk 3aBMCUMOCTHU CyMMapHbIX MoTePb Ha NPOBOAMMOCTL U
oBpaTHyio yTeuky OT Temneparypsbl nepexoaa Ans Avoaos LLoTTku
Tuna 50HQ045 nsobpaxeH Ha puc. 21.

Pa6oyas Touka NoTePb MOLWHOCTU Ha auoae LLoTTkv B 3aBUCUMO-
CTU OT Temnepartypbl Nepexoja onpegensercs TennosbM CONpo-
TUBNEHWEM nepexoa-cpena. Jpyrumu cnosamu, ee nosioxeHue sa-
BUCUT OT pa3MepoB TEMNN00TBOAA, HA KOTOPbLIA YCTaHOBJIEH ANOLA
LoTTKM.

[ins 3apaHHOro Npv NPOeKTUPOBaHUM 3HAYeHWs Temnepartypsbl
okpyxatouien cpeabl Tavs yBENU4eHMe TenjoBoro conpotmene-
HUS Nepexo-cpeaa (Npy UCnoNb3oBaHKUM TennooTeoaa GonbLue
nnowaau) casuraeT pabodylo TOUKY B 06N1ACTb HXHNX 3HA4EHWH
TemnepaTypbl nepexopa (puc. 22). Hanpvmep, npu 3HaYeHun
TennoBoro conpoTusnexus nepexop cpeaa Rya = 3,93 °C/BT pa-
Gouas TemnepaTtypa nepexopa coctasnset 135 °C, a npu Ryas =
3,27 °C/BT — yxe 120 °C.

MOHSATHO, Y4TO MCNONb30BaHWE TENI0OTBOAA AefiaeT NosioXeHne
rpaHuibl 3Ha4YEHW 3aBMCUMOCTY MOTEPb OT TeMNepaTypbl Nepexo-
[ia HeYCTOMYMBLIM 1 TEPMO3aBUCUMBIM. Hanpumep, Touka Tymax Ha
NPsIMOIA B NEXUT Ha rpaHuLe HeCTabnILHOro COCTORHUS. MoBbiLLe-
HUe TemMnepaTypbl OKPyXaloLLei cpeabl BCero nmwb Ha 2 °C oTHocK-
TenbHO 3aAaHHOro Npu paspaboTke ee MakCUManbHOro 3Ha4eHus
cOBUHET npamMyio B B nonoxeHue B', B peaynbrare 4ero MOXeT npo-
naonTtn npoboii gnoaa.

[ns Toro 4to6bl 06ecnednTb GeaonacHyio paboTy Temneparypa
nepexopja [o/XHa AOCTUraTb CBOEro MaKCUMasIbHOrO 3Ha4eHus
T max TONbKO TOFAA, KOFZIA TEMMNEpPaTypa OKpyXaloLLei cpeabl 6yaeT
npesbilaTh 3ajaHHOE Pa3paboT4YMKOM 3HAYEHVE Ha KaKyI0-TO BENn-
4nHy (06biqHO Ha 10...15 °C). MNMpumepom MoxeT 6bITb rpaduk Ha
puc. 21, ANs KOTOPOro BEPXHUA npeaen oKpyXatoLwen Temnepartypbl
BbiGpaH Ha 10 °C BbilLe pac4eTHOro. MNpy 3TOM MakcumasnbHas Tem-
nepatypa nepexopaa coctasnsiet 135 °C.

Pa6ota avnopa LLoTTKM Ha HUXHEM npefene MakcumanbHO Aony-
CTMMOrO pacyeTHOro Toka NpuBeaeT K TOMY, YTO NoAHUMETCH BepX-
HSIS rpaHuLia TeMnepaTypsl NepexoAa Npy 3afaHHoN rpaHnue Tem-
nepatypbl Okpyxaiouieii cpefpl. MpuunHa aToro — Gonee BbiCOKas
HenMHelHas 3aBMCUMOCTbL MOTEPb OT TemnepaTtypbl Mpu HU3KKUX
3Ha4yeHusax paboyero Toka.

Ha puc. 22 nokasaHa 3aBUCUMOCTb NOTEPb OT Temnepatypebl
npy 3afaHHOM paboyeM HanpsXeHUU W PasfinyHbIX 3HAYEeHWUsX
MaKcuUManbHOro pacyeTHoro Toka. lpamble, COOTBETCTBYIOUME

pasnuyHbIM 3HAYEHWAM TEMJ0BOro COMPOTMBEHUS NEpPexon-
cpepa, 3aaaHbl 418 GUKCUPOBaAHHOW BEPXHEN rpaHvyHON Temne-
paTypbl, koTopas BeibpaHa Ha 10 °C Bbilwe pac4eTHOM. MockonbKy
Benn4YMHa 06paTHbIX NOTEPb NPU YMEHbLIEHUU pacHeTHoro pabo-
4yero ToKa OCcTaeTcsi Hem3MeHHow, obume noTepu 1 pasmepsl Ten-
NOOTBOAA HE YMEHbLUIAIOTCA NPONOPLMOHANbHO YMEHbLUEHWIO pa-
6oyero Toka.

3HayeHve Ge3onacHO pacyeTHOM TemnepaTtypbl nepexona
(Touka X) 3HAYUTENbHO CHUXAETCs NPU YMEHbLIEHUN BENVYUHbI
Toka, pocturas 6e30nacHoOro MoNOXeHUA OTHOCWUTENIbHO TOYKW -
Temneparypbl HectabunbHocTU. CneayeT OTMETUTb, YTO yBenuye-
HVWe BepxHero npenena TemnepaTtypbl nepexoja OTHOCUTESIbHO
pacyeTHOro 3HaveHus Ha 10 “C NpuBOAUT K TOMY, 4TO rpaHnua fo-
NyCTUMbIX TeMnepaTyp nepexoaa paclmpuTca Ha 15...55 °C npu
BO3pacTaHuM paboyero Toka A0 MaKCUMasbHO pacyeTHO Ben-
YUHBI.

Avoabl LLoTTKM € akcuasnbHbIMU 3

BbiBOAAMM

Owvopbl LLOTTKM ¢ akcranbHbIMU BEIBOAAMW HE NpeAHa3Ha4eHbl
LS YCTAHOBKM HEMOCPELCTBEHHO Ha TENI00TBOA,. [iNs ux oxnax-
[eHVNs Tenno A0/KHO OTBOAMTLCA HEMOCPEACTBEHHO OT NOBEpX-
HOCTW Kopryca. Tenno oT nepexofa OTBOAUTCS 4Yepes BbliBOAbI K
MOHT@XHbIM 3aXVWMaM WAW MIoWaAKe neyaTHon nnatbl. Takum
06pa3oM, TENNOOTBOA YEPES BbIBO/bLI HENb3A CYUTATH TaKUM 3(-
EKTMBHbLIM, KaK TEMI00TBOAALLWI KOPNYC. [T0STOMY B KOHEYHOM
cyeTe, MAOTHOCTM MOLLHOCTM K TOKa Yy Takux AMOAO0B [AOMKHbI
6bIThb CYLLLECTBEHHO HUXe. A BOT o6paTHble noTepy MOLHOCTH 13-
3a yTeyku, He3aB1CsLLME OT BENNYMNHBI TOKA, Y HUX CYLLECTBEHHO
BblLLE.

Pa6oTa avoaa LLoTTku ¢ akcuanbHeiMK BbiIBOAAMU NPeACTaBnseT
co60i1 XOpoLUMi MPUMEP TOro, YTO ONKUCaHO Bbile, AN Ciy4as Kor-
[a NNOTHOCTL paBoyero Toka OTHOCUTENbHO HK3Ka. PacyeTHas pa-
Goyas TeMnepaTypa nepexoaa npv aTom AosixHa ObiTb CyLLECTBEH-
HO MEeHblLe 3aA4aHHOro 3HauyeHns Tymax AN NPeaoTBPaLLEHNS BbIXO-
[a AvMoaa U3 CTpos U3-3a TennoBoro Npobos.

XapaKTepucTuKM, KOTOpble OTpaxaloT noTepw B Anoaax LLoTTku
C akcuanbHbiMy BbiBogamu Tuna 50SQ100 npoussoacTea kKomna-
Huu IR, paboTatomx B 06paTHOX0A0BOM 15-BONLTOBOM npeobpa-
30BaTeNe HaNpPsXeHUs, NPY 3HAYEHUAX BbIXOAHOrO Toka 3,5 1 4,5
A, npuBeageHbl Ha puc. 23. lNpu pacyeTHOM TOKe paBHOM 35A
TEennoBoe COMPOTUBMIEHWE Nepexof-Cpeaa [OMKHO COCTaBnATh
44 °C/BTt, anpu4,5A — 35°C/BT. B nepBom ciiy4ae pacHeTHas pa-
Gouas TemnepaTypa nepexona Ha 25 °C, a o BTopom Ha 30 °C Hu-
Xe ee MaKkCUManbHOro 3Ha4yeHus npu ycnosuu, 4TO pacyeTHoe
3HaYeHue TeMnepaTypbl okpyxaiouei cpeaps Ha 10 °C Bbille Mak-
CUManbHOro.

33



OcobeHHocT npumeHennst gmonos LUoTTkm

Mop6op TennoBoro CONpPoOTUBIIEHUS
TennooTreoaa

PekoMeHaaums 2 racuT, 4TO HaUMEHbLUWIA pa3mep TennooTsoaa
[OMKeH BbITb Takum, 4TOObI 06ecneunBaTb 6e30nacHbIf, HO He Npe-
ZenbHblii TeMnepaTypHbIi pexum paboTbl avoaa. Buibop Tennoor-
BOAA C LiENbIo MUHMMM3ALMM OBLLIUX MOTEPb U CHKEHNS BEPXHEN
rpaHuLbl paboyeii TeMnepaTypbl MOXeT NoTpeboBaTk HEeNponopLm-
OHaJILHOrO YBENNYEHUS €r0 pa3Mepos.

Tennosoe ConpoTUBAEHVE — 3TO OTHOLLEHME POCTa TeMneparypel
K BENMYMHE notepb. [lns Toro 4to6bl CBECTU K MUHAMYMY NOTEPU Npn
OTHOCWTENBHO HU3KOM pabouyeit Temnepartype nepexoaa, Heobxoam-
MO obecneunTb cnabbiit pOCT TeMnepaTypbl TEMI00TBOAA, HTO B CBOIO
ouepeab Tpe6GyeT CPaBHUTENLHO HWU3KOro 3HAYEHWst TENIO0BOro Co-
NpOTUBNEHWS TennooTBoAa. Takum o6pa3oM, NoTpebyeTcs TennooT-
BOJ, CpaBHUTENbHO GONbLWIOro pasmepa. B 4acTHOCTW, yBenuyeHve
ero ¢pu3nIecKMx pa3mepoBs 4acTo o6ecneynBaeT HenponopLMoHab-
HOE YMEHBLLEHWE TENOBOrO CONPOTUBAEHUS.

B npumepe, naobpaxeHHoM Ha puc. 21, npu Temneparype ne-
pexona okono120 °C (Touka Y) MUHUManbHble oblime notepu co-
craBsT 21,4 BT. Touka Ha MHUK A OTpaxaeT 3Ha4eHns Tpebyemoro
TENnMoBOro CONpoTMBAEHUs, HEO6XOAMMOro ANA AOCTMXEHNS 3TOM
paboueii Touku. Jiukus A umeeT HaknoH 3,27 “C/BT1. CooTBeTCTBy-
jolee TensoBoe CONpoTMBAEHWE paguaropa npu 3ToM COCTaBuT
3,27 -1,08=2,2°C/Br.

O6nacTb 3HauyeHwit C, poctaTouHas asis onpegeneHna 6esonac-
Horo npenena pa6oTbl MO TeMMepartype, ¢ APYrov CTOPOHbI, COOT-
BETCTBYET TEMJIOBOMY COMpOTMBAEHWIO paamatopa 2,9 ‘C/Bt. 3ta
BenununHa Ha 31 % BbilLe TEMNOBOro CONPOTUBEHUS paauaTopa npu
MUHUMAanbHbIX NOTEPSIX M COOTBETCTBYET naowaan paauaropa
MehbLuet Ha 30...40 %.

Mpon3sonbHOE pacluMpeHue auanasoHa pabounx Temnepatyp
Bneyet 3a coboit Hecopa3MepPHOE ITOMY PacLUMPEHUIO yBeNu4eHune
pasmepoB TennooTeofa. Takoit apdekT nmeeT MecTo, Koraa npu
HU3KMX 0BpaTHbLIX NOTEPSX NOTEPU HA NMPOBOAUMOCTb VX NpeBbilla-
10T. B 3TOM cnyyae yBenuueHue pasmepa TennooTsoja npvsener
VLWL K YBESIMYEHUIO NOTEPb, NOCKOJIbKY NOTEPY Ha NPOBOAUMOCTL
BO3PACTAlOT C yMEHbLLEHWeM TeMnepaTtypsl. [Mpv aTom notpebyercs
HenponopLMoHanLHOe yBenuyeHne pasmepa paamaropa ans obec-
neyennsn appekTnBHo paboTbl anoaos LLoTTku.

YBenuyeHue paamepa Kpucrtasnana

BCnoMHUM pekoMeHaaumio 3: Ans Toro YTo6bl yMeHbLWUTL NoTepu
B amopax LLIoTTKM 1 0AHOBPEMEHHO NNoLaab TEMI00TBOAA, MOXHO
ncnonb3oBaTth auoabl LLOTTKM B kopnycax ¢ 60nbwMMu reoMeTpu-
4YeckuMu pasMepamu. ATa Mepa MOXET CTaTb 04eHb 3P PEKTUBHBIM
cnocoboM yMeHbLLEHUsI rabapuTOB BLINPAMUTENS B LIENOM, Npu-
TOM, 4TO C paHee NPUMEHSBLUMMUCS B HEM AMofaMm 3Ta uenb Obina
[OCTUrHyTA.

Mpi 3apaHHbIX 3HAYEHUAX paboyvero HanpsxeHust U Toka Anoa,
LLoTTku 6onbLuero paamepa Oyaet paboTarb NP MeHbLUEN NIOTHO-
CTW TOKa, W, COOTBETCTBEHHO, NOTEpPWM Ha MPOBOAMMOCTbL ByayT
MeHbLUMMK. OBpaTHbie Xe notepu, HaobopoT, 6ynyT 6onee BbICOKM-
MU, NOCKONbKY 06paTHbI TOK KpUcTanna 6onbLiero pasmepa Takxe
umeeT 6onee BbICOKOE 3HaYeHne. B KOHEYHOM pesynsTaTte nony4yum
CHUXEHUE 0BLLMX MOTEPb U YMEHbLLEHWE pasMepoB TenJooTBoaa.
OpHako UCMoNb30BaHWe B AanbHeiwem auopaos LLoTTku C ewe
60NbLLINM pa3MepoM KPUCTaIIa MOXET NPUBECTM K He0BXoAnMOCTH
yBENUYEHUS NOLW@an TerniooTsoaa, NOCKONbKY Temneparypa ne-
pexofa CTaHeT HAaCTONLKO HWU3KOWM, YTO pabounii pexvm avoaa ao-
CTUrHET 30Hbl HecTabunbHOM paboTbl. Ha npakTuke Takux ciyvaes,
npasaa, He NPOUCXOAMT.

PaccMoTpuM eLe oavH npumep (1aba. 7, puc. 24). HeTbipe avo-
na paanudHbix Tnos (30 B, 150 “C) paGoTaloT B UCTOHMKE NUTaHUA
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C BbIXOOHLIM HanpskeHuem 5 B 1 pabounm Tokom 100 A. CkBax-
HOCTb UMMYNLCOB NPAMOro ToKa cocTasnseT 0,5, MMNynLCoB 06pat-
Horo HanpsxeHuus — Toxe 0,5 npu ero BennynHe 11 B. Ha rpagpmke
nokasaHbl pacyeTHbIe TOYKM 1St TUX TUMOB AUOA0B.

B avope LWotTtkn Tvna 55HQ030 (kpuctann 1x200 Mun Ha BbIBOA)
noTepu cocTasnsatoT okono 10,4% BbIXOAHOM MOLLHOCTU, 1 eMy He-
06x0aMM TennooTBO/A, C TenIoBbIM conpoTusnenvem 2,27 “C/BT, ko-
TOPbIV NO pa3Mepam CyLLECTBEHHO MEHbLUE.

Jwuopn 55HQ030 (kpuctann 2x200 Myl Ha BLIBOA) UMEET MeHbluee
3HayeHne 0BLLMX NoTePb — OKONO 8,2% BLIXOAHON MOLLIHOCTY, U eMY
Heo6X0aMM TEMNoOoTBOZA, C TeriosbiM conpotuenexunem 3,37 “C/BT,
KOTOPBbI N0 pasMepam CyLLECTBEHHO MEHbLLE.

Ucnonb3osanve avoaa LWoTtku Tvna 182NQ030 (kpuctann 3x200
MUN Ha BbIBOA) NO3BOMSIET CHU3UTL NOTEPU BLIXOAHOW MOLLHOCTU
euie 6onblue — po 7,5%. Tennootsog no3sosnsieT obecneymnTs 6e30-
nacHyio pabouyio TeMnepatypy nepexoaa, 0AHako TensioBoe conpo-
TUBNEHME ero paguaTopa Jinllb HEMHOrO Bbillie, YeM Takas e Benu-
yuHa ana auopa tuna 55HQ030.

W HakoHeu, omon 242HQO030 (kpuctann ksaapartHoin (opMbl
4x200 mun) obecneynBaeT HauMeHblUEe 3HavyeHue noTepb, XOoTa
TennoBoe ConpoTMBieHUe ero pagmartopa 6An3Ko K 3Ha4YeHuio Ta-
KOW Xe BenuyuHbl ans auoaa 182HQO30.

Tabnuua 7 .
Tun: Notepu Ha MNMoTtepw Ha ABYX PacyeTtHas paGOTqan Ton, Rua, Rus, ek TahTGOTHORA!
avopaa Wotrku OAHOM Auonae, Aanonax, TOMNeparypa; -, °C °C/IBT °C/BT °CIBT
Bt % BbiX. MOLLH. °c
55HQ030 26 10,4 137 87 3,35 1,08 2,27
122NQ030 20,4 8,2 130 80 3,92 0,55 3,37
182NQ030 18,7 7.5 122 72 3,85 0,45 34
242NQ030 18 7.2 116 66 3,67 0,35 3,32
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MoaBoas UTOr, MOXHO CKa3aTb, 4TO Nepexos, OT OAHOKPUCTaSIbHO-
ro auoga 55HQ030 k asyxkpuctansHomy 122NQ030 nossonsieT cy-
LWEeCTBEHHO YNYy4WKUTL paboTy UCTOYHWUKA MUTAHUS U YMEHbLUUTL
pasmepsbl TENI00TBOAA. A BOT UCNONb30BaHWe Auopos LLoTTku ewe
6onblero pasmepa (182HQO030 n 242HQO30) paeT He3HaYUTENb-
HbI# BbIUIPbILW B 3P(PEKTUBHOCTA U HE AAET HUKAKOro BbiUrpbilla B
OTHOLLEHMU PA3MEPOB TENIOOTBOAA.

Moa6op auona no 6onee BbICOKOMY

TJmax Class ¢ uensbio YMEHbLUeHNSA

pa3MeposB Tennooreona

Pekomengauus 4: anop, LLIOTTKKM onpefeneHHoOro pasmepa npu
6onee BbICOKOM Tymax Class umeet Gonbline notepu, HO MoOXeT
pabotatb npu 6Gonee BbICOKUX Temnepatypax TensooTBoAa W
MEHbLUUX pa3Mepax, Yem [MOf, CO CPaBHUTE/IbHO HU3KUM Tymax
Class. ‘

U xota npumeHenne aunopos LLoTTkM ¢ 6onee BbICOKUM Tymax
Class no3sonsieT onTMMUM3MpPOoBaTh pa3mepbl TEMNI00TBOAA, AMOAbI C
MEHbLLVM 3HavyeHneM Tymax Class No3BoONAIOT NOBLICUTL 3D DEKTUB-
HOCTb paboTbl.

3T pekoMeHaauMn UMeloT 60MbLUYI0 BaXHOCTbL 418 pa3paboTym-
Ka. N3 HUX MOXHO caenatb BblBOJ, HYTO HE BCErga MeHblive notepu

AOoCTUratoTcs npu UCNONbL30BaHUU TENNOOTBOAA MEHLLLUUX PAa3MepOB. -

B TOoM cnyvae, ecnv 6onee BaxHbIMU ABNAIOTCS 3P PEKTUBHOCTb,
MUHMMU3ALMA NOTEPb M CPABHUTENBHO HU3Kas Temneparypa Tenno-
0TBOAA, HO He TpebyeTcs yMEHbLUUTL ero pa3mep, uenecoobpasHo
ncnonb3osatb Anoabl LLOTTKM ¢ MeHblunM 3HaveHueM Tymax Class.
Ecnu xe MuUHMMM3aUMA TENNOOTBOAA BaXHee MUHUMU3auuW Mo-
Tepb, TO TOrAa Nyylle Ucnonb3oBaTth Auoabl LLoTTku ¢ 6onee BbiCO-
KUM 3HavyeHneM Tymax Class.

Ha puc. 25 nokasaH TMNOBOM NpUMEpP CPaBHEHUS XapaKTePUCTUK
u TpebGoBaHuMit K TennooTBodam ana avopos IR Tuna 120NQ045
(Tymax Class = 150 °C) n 121NQO45 (Tymax Class = 175 °C), yctaHoB-
fieHHbIX B 100-aMnepHoM 5-BONLTOBOM NPSIMOX0A,0BOM Npeobpa3o-
Batene. Auog 120NQ045 nmeet 6onee HU3kue NoTepu, a Avog
121NQO045 no3sonseT Mcnonb3oBaTb TEMNNOOTBOA MEHBLLUX pa3me-
poB. Pe3ynbrathl cpaBHeHUsA 0606LLeHbl B Tabs1. 8 (CKBaXHOCTb UM-
nynbLCOB Toka NnposoaumocTy 0,63, ckBaXHOCTb 06GpPaTHOro Hanps-
xeHuss — 0,17; BennunHa o6paTHOro HanpskeHus — 34 B.

Pacuer p.onycrumoﬁ TemMnepaTtypbl

Tennooreoaa

OpHO 13 peLleHuit Npu KOHCTPYMPOBAHUM — YCTaHOBKaA APYrux
KOMMOHEHTOB Ha TennooTeon avoaa LWottkn. Quoakl LLUoTTkn ¢ 60-
nee BbLICOKMM 3HayeHueM Tymax Class ponyckaioT 6onee BbiCOKWUI
Harpee pagmatopa, HO Takas Temneparypa MOXeT ObiTb CAWLLKOM

OcobeHHOCTH NpuMeHeHns anoRos LLUoTTku

50
Mo P”‘ZONQMV
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BbICOKOW AN1A1 APYrUX KOMMNOHEHTOB, YCTAHOB/EHHBIX HA 9TOM Xe pa-
amartope. :

WHorpa TpebosaHus 6e30NacCHOCTU MOTYT YyTBEPXAATb, 4TO TEM-
neparypa Tenjoo0TBOAA He [OXKHA BbIXOAUTL 3a HEKOTOpbIE Npeae-
nbl, Hanpumep, 100 °C. 910 MOXeT 3acTaBuTb pa3paboTyunka
MCnonb3oBaTh pagmarop 60blimx pa3mepos 1 avog, LLoTTkm ¢ ma-
NbiM 3HavYeHneM Tymax Class, XoTs MHoraa nyywe ans «HU3KoTemne-
paTypHbIX» KOMMNOHEHTOB UCNONb30BaTL APYro paauaTop.

PekomeHpauus 5: ecnu pnsa paspabaTbiBaemMoro ycTporicTea ume-
I0TCS OrPaHNYEHNS, CBA3AHHBIE HE TONBKO C TEMMNEPATYPHbLIM PEXU-
MOM auonos LLIOTTKK, HO U C MakCUMasbHO AONYCTUMONM Temnepa-
Typol Tennooteopga, To ans auonos LLUoTTku cnepyeT Bbibupatb
TENNOOTBOA HAUMEHbLLUWX A0NYCTUMbIX Pa3MEPOB.

B Tako# cuTyaumu 3apaHbl Kak MakcumanbHas Temnepatypa Ten-
NO0TBOAA, TaK U MakCMManbHas TemnepaTypa OKpyXatolien cpeabl.
CneposartenbHo, 3ajaHa U TeMneparypa nepexog-cpega. Tennosoe
conpoTtusnenue Tennooteoaa 6yaet HanbonswuMm (opyrumm cnoea-
MU, paguatop 6yaeTr HauMeHbLIMX pa3MepoB) TOraa, Korga avon
LLoTTkn 6yneT UMeTb HaUMEHbLUME NOTEPMU.

Onpep.eneHue BepxHero npegena

TemMneparypbi oxpy)xalomeﬁ cpeanbl

PekomeHpauus 6: Beibop anopa LLIOTTKM 60nbLUnX pa3MepoB MO-
XeT CTaTb NMPUYMHOW MOBbLILLEHUSI BHYTPEHHE TemMnepaTypbl yCT-
poucTea.

Kak 6bino cka3aHO Bbille, Npy npaBunbHOM noabope auoaa
LWoTTkn Gonbluero pasMepa U paguaropa ANs Hero notepu Tem

Tabnuua 8
MeHbLUE, YeM MeHbLUE pa3mep paguaTtopa.
s anonio| Ta H:“::“e T;’::::;’La Rua Tennosoe B 1absn. 9 npvBeaeHbl CPABHUTENBHLIE XapakTepUCTUKM AMO0B
WoTTku oG mfﬂxﬂ, T, oc/By |COMPOTHBREHWE] || loTTKM Npou3BoacTBa IR Tuna 65HQ030 n 122NQ030, paboTtatowmx
Br °C °c/Br B8 5-80/15TOBOM 100-aMNepHOM UCTOYHUKE NMUTAHWUS NPV MaKCUMarb-
120NQ045 | 150 41,5 133 2 1,4 HOW pacyeTHO TemnepaTtype okpyxatouieit cpeapl 50, 70 n 85 °C
121NQ045 | 175 43,5 163 2,62 2,07 (ckBaxHOCTb MMNYNbCOB NpsiMoro Toka — 0,5; Tok — 100 A; ckBax-
Tabnuua 9
. Tennosoe
‘Tun avoaa Tame, ugf:g:e : Te::‘a::::;:a Tia Ria, Rys, conpoTusneHue,
WoTTku °Cc \WoTTkw, BT T, °C °C °C/BT °C/BT Rsa,
] Jr °CIBT
50 26 137 87 3,35 2,27
65HQ030 70 26 138 68 2,62 1,08 1,54
85 26 139 54 2,08 1,0
50 20,4 130 80 3,92 3,37
122NQ030 70 20,5 134 64 3,12 0,55 2,57
85 20,8 136 51 2,45 1,9
Ta6nuua 10 “
Tun guopa Timax, Tams, Motepu 3anannas Tua, Tennosoe
WoTTkn ‘c °c Ha guope LWoTTku, TemnanaTyp a ‘C conpoTuBneHune,
BT LEL °‘C/BT
C
50 135 85 0,61
120NQ045 150 70 73,5 137 87 0.36
50 162 112 0,91
121NQ045 175 70 76,5 163 a3 0.66

35



OcobenHocTu npumeHeHns anogos LUoTTku

HOCTb UMIMYNLCOB 0BpaTHOro Hanpsxexnus — 0,5; obpatHoe Hanps-
xeHve — 11,4 B).

Pasmep TennooteBoga Ana Gonbwero no pasmepaMm auona
120NQO030 npu Temnepartypax cpeabl 70 n 85 °C meHbLue, Yem s
MeHbLuero no pasmepam auoga 50HQO30.

PekomeHpauusa 7: 6onee BbICOKOe 3Ha4YeHne JonyCTMMOn Temne-
paTypbl OKpyXaloLein cpefbl v npumeHeHve awoaos LWoTTtku ¢ 6o-
Nnee BbiCOKMM 3HaYeHneM T ymax MOMOXET YMEHbLUNTL pa3mepsl Ten-
nooTBoAA.

Mo Mepe pocTa TemnepaTypbl OKpyXatoLLein cpefbl AonycTumas
rpaHvua Mexay Temnepartypoil nepexoaa v Cpefibl Cokpaliaercs,
npudiem meHee 6bICTPo ana anoaos LLoTTkun ¢ 6onee BbICOKUM 3Ha-
yeHuneMm Tymax. Takum 06pa3om, TeNNOBOE CONPOTMBEHWE paanaTo-
pa yMeHbluaeTcsi MeHee BbICTpO.

Paccmotpum 1abn. 10. MNpu Temnepartype cpe.u,bl 50 °C u 3apaH-
HOM 3Ha4YeHun Temnepartypbl iepexoaa, pasHom 150 °C, s avona
LWoTTkn Tna 120NQO045 HeobxoamMm TENNOOTBOA, C TEMNOBbLIM CO-
npoTtuenexmem 0,61 “C/BT; npn 3agaHHOM 3HaYeHUN TemnepaTypbi
175 °C ana guopa LWotTtkm tTuna 121NQO045 notpebyetcs TennooT-
BoA, ¢ TennosbiM conpoTtusnexHnem 0,91 °C/BT npu Temneparype
cpeapl 70 °C 1 3agaHHomi Temnepatype nepexoaa 150 ‘C notpebyet-
Cs1 TENJI00TBOA, CO CBEPXHU3KMM 3HAYEHNEM TeNnoBOro ConpoTue-
nexus, pasHbim 0,36 “C/BT. A npu Temnepatype nepexoga 175 °C
€ro 3Ha4eHune yBenmunTcsa npumMepHo Ha 83 %, 4To Ha npakTuke 60-
nee JOCTUXMUMO.

MNoa6op auonoe LLIoTTkM no knaccy

Hanps>XXeHus

B pekomeHaaumm 8 (CM. BbLLIE) FOBOPUTCS, 4TO Npw 3anaHH0M na-
pameTtpe Tymax Class MOXHO 06UTLCA HAMMEHBLLUX NMOTEPb U NPU-
MEHEHMS TennooTBoAa HaMMEHbLUUX pa3MepoB, eCiv UCMOoNb30-
BaTb Anoabl LLIOTTKM HauMeHbLUEero Knacca no HanpsXXeHuto, Jornyc-
TMMOro gns paspabaTbiBaeMoro ycTpoincTaa.

Avopapl LWoTTkn 6osiee HU3KOro Knacca no HarnpsXeHuio UmetoT
6onee HU3KUE 3HaYeHUA NPSAMOro HanpPsXEHUA U BENNYMHY NoTepb
Ha NPOBOAUMOCTb. Mpu 3TOM NOTEPU Ha 06PATHYIO YTEUKY HECKOSIb-
KO BOo3pacTaloT. OiHaKo cymmapHble notepu B avoaax LLotTkm 6o-
Jlee HU3KOrO KJlacca Mo HanpsXXeHuio MeHbLUe, Y AN1A UX OXNaxXaeHns
TpebyeTcs TennooTBOA, MEHLLLIUX Pa3MEPOB.

Tunosoi npuMep 3ToMy npueeaeH B Tabs. 11. B Hel cpaBHuBa-
I0TCS XapaKTEPUCTUKM TEMNOOTBOAOB M NOTEPU «NPaBUILHO Noa06-
paHHoro» 30-sonsToBOro Avoga Lottkm tuna 122NQO30 ¢ 45-
BonbTOBbIM anogom 122NQ045, ycTaHOBIEHHLIX B MOCTOBOM
npeobpasosaTene C BbIXOAHbLIM HanpsixeHvem 5 B 1 Tokom 150 A.
MNotepwu B 30-BonsTOBOM Anoae LoTTkm coctasnsioT 9,6% Bbixoa-
Ho MouHocTu npoTtue 11,8% 45-BonbTOBOM AMOAE.

PaGouue ycnoeus, Biusioliue Ha
npumeHeHue guonos LLoTTku B
UMNYJIbCHbIX UCTOYHUKAX NUTaAHUA

MaBHbIMM aKTOpamu, OnNpeaensiowmMm Heo6xoaMmMoCTb Npu-
MeHeHust AnoaoB LLIOTTKU B UMMYNbCHBIX MCTOYHUKAX NUTaHUs, AB-
NAOTCA 3HaYeHne paboyero Toka Yepes avoA u Gpopma Hanpsxe-
HUA, NPUKNIaabIBaEMOro K HeMy. Popma HanpsXXeHUsi 3aBUCUT OT TU-
na UCrnonb3yemMom CXeMbl ICTOYHWUKA NMUTaHUSA.

Ha puc. 26, 28 n 30 n3obpaxeHbl, COOTBETCTBEHHO, Hanbornee
LIMPOKO NPUMEHSIEMbIE CXEMbI MPSMOXOA0BOro, MOCTOBOrO M 06-
PaTHOXO/I0BOr0 MMMYMLCHbLIX UCTOYHWKOB NuTanus. Ha puc. 27,29 n
31 nokasaHbl COOTBETCTBEHHO uaeasbHble 3Mopbl TOKa 1 Hanpsaxe-
HUA OIS KaXI0M U3 aTUX cxeM. PerynupoBaHune BbIXOOHOrO Hanps-
XEHWUS OCTUraeTcs 3a CHeT ynpaBneHus nepeksioyeHnemM Kno4eBo-
ro TpaHaucTopa (unu TpaH3nMcTopos). MNpu yBennYeHun BXO4HOrO
HanPsXeHWs LMKJIMYECKU N3MEHSAeTCs NPpoBoAsLLEee COCTOsHWE An-

Tabnuua 11
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OcobeHHOoCTH NpuMmeHenus auoaos LLoTTku

opa LHoTTku, HanpskeHne Ha HeM OCTUraeT NMKOBOro 3HA4YeHUs, 1
paboyee HanpsXeHne yMeHblUaeTCs.

[na pacyeTa notepb MOLWHOCTM B anoaax LLoTTku Ha nposoam-
MOCTb TpebyeTcsa onpenenvTb GopMy MMMYNLCOB TOKA U XapakTe-
PUCTUKM NPOBOASALLErO COCTOSIHUS B TedeHue pabouyero umkna, a
Ans pacyeta obpaTHbIX NOTepb — 3Ha4YeHWe 06paTHOro Hanpsxe-
HUSA, NPUIOXEHHOrO K Avony LLOTTKMU, U CKBaXHOCTb MMMY/bCOB
9TOro HaNPSKEHUS.

Tenepb PaCCMOTPUM, Kakue TOKWU U HanpsiXeHysi BO3AENCTBYIOT Ha
aviop, WotTkm B paboyem pexume. onycTuMm, Y4TO CKBaXKHOCTb UM-
Ny/ibCOB, OTKPLIBAIOLLIMX KIOHEBOW TpaH3UCTop, cocTtasnseT 0,5 npu
YCNOBUM, YTO Ha rpaHuLLe paboyero auanasoHa BeIXOAHOE Hanpsixe-
HWE UCTOYHMKA NUTAHNA MUHUMANbHO, @ BbIXOAHOW TOK MakCUMaJsieH.
B atoit paboueit Touke LLUMM koHTponnep paboTaer HefMHenHo, ans
TOro 4To6bl 06ecneunTs Ha Bbixoae TpeGyemoe BbIXOQHOe Hanpsike-
Hue. MNpy yMeHbLUEHNM TOKa Harpy3kn Un YBENUYEHUU BXOQHOMO Ha-
NPSXXEHWs CKBaXHOCTb UMMYNbCOB TOKA Yepe3 KIIOHEBOM TPAH3UCTOP
NPUHYaUTENBHO M3MeHsieTcs UMM KoHTponnepom, 4tobbl B Utore
BbIXOJHOE HanpsbkeHue 610Ka NUTaHUA He USMEHWIOCh.

O6wue ocobeHHOCTU paboTbl CXemM
npeoOpa3oBaresieit HanpPaAXeHus

OGu.me B3aMMmo3aBMCMMOCTU NapamMmeTpoB

Tabn. 12 paet npeacraBneHve o6 obuiein B3aMMO3aBUCUMOCTH
Mex/y TOKOM yepe3 auop, LLIoTTkuM, BbIXOAHLIM TOKOM U BXOAHbIM Ha-
NPsXeHWEM, a TaKkxke Mexay HanpsxeHuem Ha auoae LLoTTku, Bbi-

Puc. 28
XO4HbIM HanpsXeHuewm, CKBa)KHOCTbIO UMMNyNbCOB HanNpsaXeHus u
Tabnuua 12
| HanpsxeHue Ha auoae LLOTTKM Npu CKBaXHOCTH
Tok uepes auop LLOTTKM NpU CKBAXHOCTH UMNYNLCOB UMnynLCOB
Tun cxeMbl Mpu nonHow Harpyake .
Tpy MUH. BXOAHOM HanpsikeHun pn MaKc. BXOAHOM HaNPsKeHUn W MUH. BX. Fips fossmics relspysion: s Maiko. BX.
HanpsXeHun
HanpskeHun
S1 S2 S1 S2 S1uS2 S1uS2
Mpsamoxoaosow .
npeobpasosarenb | |
9 o 2(1,04Vo +0,5 2(1,04Vq + 0,5)V IV
HeyxTaKTHbiA lo npn 0,5 lo npn 0,5 npu npu ( % 5 ) ( %SV ) '",t;’w N FIGH
A 0,5V, 1—0,5Viniow/V npun O, npu 0,5Vin Low/Vin HicH
NPAMOXO0BOM \SVinLow/Vin HiGH WOVINLOW/ VIN HIGH
npeobpasosarens
MonymocTosoi ls
ot i nen 2(1,04V +0,5) 2(1,04V0 + 0,5)VinLow/V,
+ +
lo npu 0,5 lo npu 0,5 0,5VinLow/V, =G S 202 SO i ec I ILOWEEHHCH
MocoEcn o Npi o Np! N LO&V IN HIGH npn 0,5 NP 0,5V Low/Vim HicH
npeobpasosarens lo/2 np1t 1 — Vin Low/Vin HicH
(Vo +0,5)Vintow Vinnin + Vo
O6paTHOoX0A0BO o _ o = 41 _ 2(Vo +0,5) npu 0,5V Low Vin HicH
npeobpasopartens e iR RN npu 0,5 "
Vo npn 0,5 — 0,5Vin Low/V i HicH
Ta6nuua 13
MpAMOX0OA0BOA, 2-TaKTHLIA NPAMOXOAOBOM, = -
noslyMOCTOBOW ¥ MOCTOBOM npeoBpasosaTtenu Obpar - ¥ Tenu
Knacc auoga Make. Make. Makc.
WoTTku no BuixogHoe COOTHOWEHUE :; ‘;12':: HanpsKeHue Ha COOTHOLWEHNE ;g:c;zz‘: MAKC. HARDSXGHUE Ha AMOLE
Wanpsxenwo, B | MarPRxenve, B ypoBHe# Avoge WoTTkw ypoBHe#t o varp Avon
BXOAHOrO BXOAQHOro (VICKIIDO"laﬂ BXOAHOTO BXOAHOro OTTKWU (MCKﬂIO‘-laﬂ nepexoaHbie
wanpmwenus | | CETEROR0 | repeyopume | mampmwewsn | | CSTESOTO Ppciicars
(HIGH/LOW) P ' npoueccst), B (HIGH/LOW) P g
25 351 80...280 22
30 80...160
5 2:1 160...320 23 31 85...255 22
5 31 85...255 34 5:1 60...300 33
45 : 90...155
12 IS 180...310 e
5 4:1 65...250 46
t i 90...155 " 65...170
60 12 173 180...310 44 281 130...340 45
y 80...160
15 21 150...300 46
W 12 3 85...255 778 51 60...300 75
15 231 70...160 74 4:1 75...300 77
150 15 34:1 80...270 110 - 61 60...360 108
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OcobeHnHoCTH npumeHeHns anonos LoTTky .
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BXOAHbIM HaMpPAXeHWEM B Cxemax NpsiMOXOA0BbIX, MOCTOBbIX 1 06-
paTHOXOA0BbLIX Npeobpa3osarenei.

3aBMCUMOCTb BbIXOO4HOIO U BXOAHOIO

Hanpsm(ermv”l OT HanNps>XXeHusa Ha

avope WotTkmn

BbiXxOAHOE HanpsXeHue U AONYCTUMbIA Anana3oH U3MEHEeHUs
BXOAHOFO HANPSXEHWs, NPY KOTOPOM MCTOYHUK NUTaHKUS CNOoCco6eH
noanepXuBaTh BbIXOOHOE HanpsXeHue HEeU3MEeHHbIM, 3aBWUCAT OT
knacca guoaa LLoTTku no Hanpsixenuto. NpuieM 3aBUCUMOCTb 3Ta
OIS KaXA0ro Tuna UMNYJbCHbIX MCTOYHMKOB MUTAHUS pasnunyHa.
Tabn. 13 0606waeT AaHHbIe O TaKO 3aBUCUMOCTU, 1 3Ta MHdpopma-
LMs ABNSETCA NPOW3BOAHON OT TOWA, YTO NpvBeaeHa B Tabs. 12.

JaHHble, npuBeaeHHble B Tabs1. 13, NokasbiBaloT, 4TO MakCcMMab-
Hoe HanpskeHue Ha avoae LLIoTTku Npu NONHOM Harpy3ke U Makcu-
ManbHOE BXOJHOE HanpsiXeHWe COCTaBAsoT npuMepHo 75 % ot
3Ha4YeHUs NOBTOPSIOLLErOCs HanpsXeHus Ha 3Tom auope. Takum
o6pa3soM, 3anac B 33 % no aToMy napameTpy NpeayCMOTpeH C yde-
TOM NepexoAHbIX NPOLECCOB NP NepekIioHeHnn. IToro AoCTaTou-
HO, OCOBEHHO C TOYKUN 3PEHUS NEePEeXOaHbIX NaBUHHBIX MPOLECCOB B
nvopax LLoTTtku.

BnusHue nonpaBku Ha KO3PPULIMEHT

BXOA4HOW MOLLHOCTH

B HacTosuwee Bpems Ans npeobpa3oBaHns BXOAHOrO Hanpsixe-
HWUA CETU NEPEMEHHOro ToKa B NEPBUYHOE BbIXOAHOE HanpskeHue
MOCTOSIHHOrO TOKa Ha BXOAE UCTOYHUKA NUTaHWUA 4Yallle BCero npu-
MeHsieTcs 06blYHas cxema BuinpamuTens (puc. 32, a). B yctaHoBuB-
LIEMCS COCTOSIHUM Crafbl U BCMIECKW BbIXOAHOIO HAMPsHXXEHUs Ha-
XOOATCA B NPAMON 3aBUCUMMOCTW OT Cnagos U BCMNJIECKOB
HanpsxeHna ceTn. CTabunbHOCTb BLIXOAHOO HanpsxXeHns B Npeot-
pasoeartene, paboTaloLemM Ha BbICOKOM 4acToTe npeobpasosaHus,
obecneunsBaeTcs 3a CHET COOTBETCTBYIOLLErO MBMEHEHUS CKBAXHO-
CTU UMMYNCOB TOKA Yepes3 KIo4eBOor TpaH3nCTop.

B «yHMBEpCanbHOM» UCTOYHUKE NUTaHWs, paboTaloweM oT cetu
riepeMeHHoro Toka HanpsbkeHuem 115 n 240 B (npw Toi xe cxeme
BKJIIOYEHUS BbINPAMUTENA), COOTHOLLEHUE CKBaXHOCTN UMMYNbCOB
TOKa Yepes K/IIOYEBOW TPaH3VUCTOP MOXET COCTaB/ifiTb NPUMEPHO
3:1. M03TOMY U COOTHOLLEHNE N3MEHEHNSI 0OPaTHOrO HaNpsXeHwus,
NPUNOXEHHOro K Anoaam LLoTTku, Takxe cocTasuT npumepHo 3:1.

Takas KOHCTPYKLMS UCTOYHUKOB NMUTaHNA 0ObIYHO NPUMEHAETCS B
MasIOMOLLIHBIX UMMNYNLCHBIX UCTOYHUKAX NUTaHus. B 6onee MOLLHbIX
WUCTOYHMKAX (MOLLHOCTBIO HECKONIbKO COT BaTT) MPUMEHSIOT Tak Ha-
3biBaemMylo 6ycTepHyto cxemy (puc. 32, 6).



OcHoBHOE Ha3HaueHue 6ycTepHoro npeobpasoBarens — KOppek-
uma KoadbpuumeHTa MOLLHOCTU BXOLHON Lienu MeTOA0M akTUBHOM
KOPPEKLUN BENMYMHBI NepeMEHHOro Toka. MNpenmyiectsom 6yctep-
Horo npeo6pasoBaresisi ABASETCS TO, YTO ero BbIXOAHOE HanpsikeHue
(HanpsXeHne Ha HakonNUTENbHOM KoHaeHcaTtope C) ctabunuavposa-
HO 00 KaKOro-To NOCTOSIHHOIO 3HA4YeHUs, B TO BPEMS KaK Hanpsixe-

HVE ceTu MeHsieTcs. Hanpumep, BbIxogHoe HanpsikeHve GycTepHoro

npeobpasoBaTens MOXET ObiTb yaepxaHo Ha yposHe 400 B, a Hanpsi-
XXEHue CeTn Npu aTOM n3MeHsieTcs, ckaxem, ot 80 go 280 B.

Mpu TakoM NpeaBapUTENLHOM PErynMpoBaHn BbICOKOHACTOTHBIV
MMNYNbCHbIN NpeobpasoBaTent yxe He paboTaeT nNpyu M3MEHsIo-
LEMCS B LUMPOKUX NPeAesnax BXOAHOM HanpsikeHuu, noaTomy oTna-
naeT HeoOXOAMMOCTb B pPerynvpoBaHuM B LUMPOKUX npepenax
CKBaXXHOCTM MMIMNYJ/IbCOB TOKA Yepes KNoYEeBOW TPAH3UCTOP Kak MU-
HUMYM B HOPManbHOM pexunme paboTol.

CyxeHue avana3oHa U3MEHEHWS BXOAHOIrO HanpsiXeHus ois um-
nynbCHOro npeobpasoBarens 03HayaeT, 4To K avoaam LLoTTku Bbl-
XOQHOro BbinpsiMuTens Gyner npunoxeHo 6onee HU3KOE NUKOBOE
Hanpsixernue. [0 3ToN NpUYMHE CTaHOBUTCH BO3MOXHbIM NOBLICUTb
3 PEeKTUBHOCTb paboTbl BLINPAMUTENS, €CNIU NPUMEHUTL B HEM AN-
opapl LWLoTTkn 6onee HU3KOro knacca no obpaTHOMY HanpPsXEHWIo
(Vrrm Class), Ha KOTOpbIX NafeHne NPSIMOro HanpPsXeHUs MeHbLLE.

B npeanbHoM cnyyae ana amopnos LLOTTkM KOHCTpyKUMio 6noka
NUTaHUA MOXHO NPeACTaBUTbL Takon, rae avoabl LLoTTkmn paboTaioTt
B OTKPbITOM cocTosiHuM 50 % BpemeHu paboyero uvkna u umetoT
YOBOEHHbI 3anac no obpaTtHomy HanpseHuto. Takum 06pa3om, B
BbIXOJHOM BbINpAMUTENE 5-BONLTOBOr0 MCTOYHMKA NUTaHUSA Che-
AYeT NPUMEHNTb Avoabl LLIoTTkn, o6paTHOe HanpsiXeHue Ansa KoTo-
pbix paBHo 15 B.

Bnpouem, 1 o6Lmmn TpeboBaHMAMU K NPOEKTUPOBAHMIO UMMYNbLC-
HOrO UCTOYHUKA NMUTaHWA npeHebperatb Henb3A. 3TO CNpaBesvBO
NOTOMY, 4TO Npu TPeboBaHWUM K YCTAHOBIEHUIO Y MOCTOSIHCTBY BbIXOA-
HOI MOLLIHOCTH B TEYEHUE NepexofHoro npouecca (06biHO 1-2 nepu-
0oia) UMEIOT MECTO NOTEPU BXOAHOrO HaNpPSXeHUs1 NeEPEeMEHHOro To-
ka. Korpa aTo npovcxoaumT, BXxoaHoW BycTepHbii npeobpasosartesib He
MOXeT 06ecneynTb NOCTOSAHHYIO BENMYUHY HanpPsSXeHUs Ha NepBuy-
HOM HaKOMUTENIbHOM KOHAEHCATope, NMOCKONbKY BPEMEHHO HAa HEro
«HU4Yero He nocrynaet». OfHaKo HaKOMUTENbHbLINA KOHAEHCAaTop A0s-
XeH OTaBaTh CBOIO SHEPruIO B Harpyaky, a Ko4esoli npeobpasosa-
Tenb Ha aTo Bpems npu nomoww LLIMM ynpaenerus nonxeH obecne-
YUTb NMOCTOAHCTBO BbIXOAHOIO HANPSXEHUS.

CKONbKO B TEYEHMEe NepexoaHoro npouecca Ha NepBUYHOM Ha-
KONMUTENbHOM KOHAEHCATOpe MpPOAEPXUTCH HanpsixeHwe, Gynet
3aBUCETb TOJIbKO OT AJIUTENIbHOCTU Nepuoaa OTCYTCTBUSA MOLLHOC-
TU U €MKOCTU 3TOro KoHZeHcaTopa. B niobom cnyyae eauHCTBEH-
HbIM CNOCOBOM perynnMpoBaHust BbIXOOAHOrO HanpsiXeHus B 3TOM
CUTyaunn MOXeT ObiTb TONIbKO yNpaBieHWe NepekioyeHnem Kiio-
4eBOro TpaH3ucTopa MMnynbcHoro npeobpasosartensi. K coxane-
HWIO, 3TO O3HAYaEeT, 4TO AOCTMYb HOPManbHOro paboyero pexvma
MOXHO TONbKO NMPEeAnpuHSAB Mepbl A4S CO34aHUs HeOOXoAUMOro
3anaca 3Hepruuv ans HeMTpanusauum «npoBana» 3Heprun, NocTy-
naiouei u3 cetn. Pe3ynstupyioLlee NnMkoBOE HanpsxeHue, Npuio-
XeHHoe K auvopam LoTTku, 6yaet MeHble uaeanbHoOro MWHU-
ManbHoro.

WNTak, XoTs Avana3oH U3MEHEHUSI CKBaXHOCTU UMMYNbLCOB Yepes3
KNIOYEBOI TPAH3MCTOP U NPUNOXeHHoe kK avoaam LLoTTku obpatHoe
HanpsiXeHne MOXHO YMEHbLUUTL 3a CHET UCMOoNb30BaHus GycTepHo-
ro npeobpasoBatensi, BCe Xe HEKOTOPbI Anana3oH peryimpoBaHus
B MMMNYNbCHOM npeobpasoBatene AonxeH ObiTb NpeaycMOTPEH, U
13-3a 3TOro, COOTBETCTBEHHO, MoTpebyeTrcsi NpUMEHsTb AvoAbl
LWoTTkn Ha 6onee Bbicokoe paboyee HanpsixeHune.

Tem He MeHee, ANs 3a4aHHOrO BbIXOAHOIO HaMNPsSXEHUs 4acTo
6blBaeT BO3MOXHbIM cnonb3oBath oAbl LLoTTkn 6onee HM3Ko-
ro knacca no obpaTtHoMmy HanpsixeHnwio. Tak, Ans 5-BONbTOBOro
MUCTOYHUKA NUTaHus 0OblHO npuMeHsoT 30-BonbTOBbIE AMOAbI
LLloTTkM, B TO BpeMSs Kak Bbille NpMBOAUNAchk HeEOBXOAMMOCTb
npuMeHeHus 45-BoNbTOBbIX. AHANOrMYHO B 12- n 15-BONLTOBbLIX
MCTOYHUKAX BMECTO AMoa0B LLIOTTKM, paCCYUTaHHbIX Ha Hanpsxe-
Hue 60...100 B, MOXHO C ycnexom 1cnosnb3oBaTb 45-BONbLTOBbLIE
aovoabl.

TpeboBaHusa No HanpsixeHnwio pna avonos LLotTkm 6yayT 3asu-
CETb OT ANUTENBHOCTW «NpOBana» CETEBOro HAaNPSXXEHUs , B TeHeHne

OcobenHoCTH NnpuMeHeHus anonos LLoTTkn

KOTOPOro yCTaHAaBNMBAETCS BbIXOAHASt MOLLIHOCTb MCTOYHMKA, a TaK-
Xe OT eMKOCTU NEPBUYHOIO HAaKOMUTENBbHOTO KOHAEHcaTopa.

B 7abn. 14 npuBeaeHbl AaHHbIE O 3HAYEHUM NEPBUYHOrO cnaja
HanpskeHWs, AOMYCTUMOro ANsi Pa3nuyHbIX TUNOB Anoaos LLoTTkn
«MOHWXEHHOro Klacca No HanpsXeHWio» NPWU BbIXOAHbIX Hanpsxe-
Huax 5, 12 n 15 B, korga ncnonb3yeTtcs npeasaputenbHas perynm-
poBka MoLHOCTU. U3 3TOro cnepyer, 4TO NMMKOBOE HanpsKeHue,
npuknageisaemoe K avoaam LLIOTTKM (3a UCKI0YEHNnEM NepexoaHbIX
npoueccoB) coctasnseT npumepHo 70 % OT 3a4aHHOro NOBTOPSIO-
Lerocs paboyero HanpsXeHus.

PekomeHpauuu an«a paspaﬁowuxoa

1. B npsamoxonoBomM npeobpasoBaTenie HanpsixXeHusl, B KOTOPOM
MCNONb3YIOTCA ABa 0AMHAKOBbIX avoaa LWottkun, VD1 1 VD2, npuyem
BTOPOI 13 HuX, VD2, nmeet 6onblune notepu, 4em VD1. MoaTtomy
pasmepbl TennooTeoaa ans avoaa VD2 cnepyeT Bblibupatb Takumu,
4yTobbI €ro TEMNEpaTypa nepexona Bcerga nexany B obnactn 6e30-
NacHbIX 3Ha4YeHWU Npyu Hanbonee BbICOKMX 3HAYEHUSIX BXOJHOI0O Ha-
NPSXXEHUS 1 NONHOM TOKE Harpysku.

2. MNpwu «KoppekTHOM cmeLLaHHoM» noabope auoaos LLoTTku ans
NPSMOXOA0BLIX Npeobpa3oBarteneit, paboTaloLwmx B LUMPOKOM Auna-
nasoHe BXOAHbIX HanpsixeHui, B kavectBe VD1 MOXHO MCNONbL30-
BaTb Anop, LLoTTkm Ha 6onee HU3Koe HanpsxeHue, Yem VD2. O6wme
noTepu Npu aTOM HEMHOr0 BO3PacTyT, HO pa3Mep Tena00TBoAa OC-
TaHeTCA TEM Xe.

3. Mpw obem TennooTeoae Ans o6omx avonos LLoTTku B npsiMo-
xo[0BoM nNpeobpasoBartene npeumyLlecTsa B nogbope mecra ycra-
HOBKM Ha HEM [0MKHBI ObITb HA CTOPOHE AnoAa C HanboNbLLUMK NO-
Tepsmn. Puanyeckue pasmepsl obuiero TennooTeoaa sceraa yayTt
MeHblLUe 06Lero paamepa MHAVBUAYaNbHbIX TEMI00TBOAOB.

4. Mpn CNONL30BaHUN OJHOTUNHBIX AMOA0B LLIOTTKM B npsaMoxo-
[A0BbIX U MOCTOBbIX NPeobpasoBarensix ux obLme NoTepun npakTuye-
Ckv onHakoBbl. OgHako TennooTeoA ANna anoaos LLoTTKM B MOCTO-
BOM npeobpa3oBarene CyLeCTBEeHHO MeHbLUE NO TO NPUYUHE, 4TO
13-32 CUMMETPUYHOI paboTbl MOCTOBOIro NPOTUB aCUMMETPUYHOW
paboTbl NPAMOXOA0BOro npeobpa3oBaTtens: B NepBOM MOLLHOCTb
mexay avodamu LLoTTkm pacnpepnensieTtcs paBHOMEpPHO, U pocT
TemMnepaTtypbl Nepexona B HAX MEHbLUE.

5. Avioabl LLIoTTKM Npu 3aaaHHOM pa3mepe KpucTtanna v OamMHako-
BOM TEXHONOMMHYECKOM NpOLIeCCe NX U3roTOBNEHUS UMEIOT NpakTu-
4YecKn OAMHAKOBblE PaCHeTHble BENWYUHbLI NOTepb, 3aBUCALLME OT
THNa UxX Kopnyca, 3aaHHOr0 3Ha4YeHUs BLIXOAHOTO TOKA, BbIXOAHOIO
HanpsXeHUs U AnanasoHa BXOAHOro Hanpsixenus. Ho Tonbko tvn
xopnyca guoaa LLorTrku 6yaer onpeRensite TensoBoe cornpo-
TUBJIEHWUE TernsI00TBoAA.

6. B obpaTHOX0A0BbIX NpeobpasoBaTtensx avoapl LLoTTku, pac-
cymTaHHble Ha Temnepartypy 175 °C, 6onee apHEKTUBHbI, 4eM AMO-
[bl, paccynTaHHbie Ha Temnepatypy 150 °C, nockonbKy Ansi HUX Tpe-
ByeTca TenN00TBOA MEHLLUMX PA3MEPOB.

anMEHeHMe Anoanoe LWoTtTrkn B

NMMNYNbCHbLIX UCTOYHUKAX NUTAHUSA

3Hasn BbIXOAHOE HaNpPsXXeHUe UCTOYHWUKA MUTAHWUA, BbIXOAHOM TOK,
[AManasoH BXOAHbIX HANPSXXEHW U TemnepaTypHble YCNOBUS €ro aKC-
nayataumu, a Takxke umes BO3MOXHOCTb Bblibopa anoaos LLUoTTku,
pa3paboTynK MOXET 3aBepLunTb pacyeT TpebyeMoro TenioBoro co-
NPOTMBEHUS TENIOOTBOAA, paboyeit TemnepaTtypbl Nnepexona u Kpu-
TUYECKUX NoTepb. [N NPsMOXOA0BbLIX M MOCTOBLIX Npeobpasosare-
nei HanpsXeHus Yalle BCero AonyckaeTcs ycTaHoBka anoaos LLoTT-
K1 Ha obuiem TennooTeoge (B 06paTHOX0A0BOM npeobpasoBarene,
KOHEYHO, MPUMEHSIETCA BCEro Nuib oavH amopg, LotTtku). O6uwwmin
TennooTsoA Hanbonee ynobeH Ansi CABOEHHbIX AMoA0B LLIOTTKM, B KO-

Ta6bnuua 14
MakcumanbHO AONYCTUMBIA
K&a::r::ﬁﬁa BbixogHoe KO3 PULMEHT CHUKEHNR
HanpsxeHue, nepexoaHOro HanpaxeHusa 6noka
HanpsXeHUo
B MUTaHUA OTHOCUTESIBLHO ero
(Vrrm Class)
pabouero HanpsxeHUs
15 25 .06
30 5 0,5
45 12 0,82
12 06
aa 15 0,77
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Ocob6eHHOCTH nNpuMeHeHns Anoaos LLoTTku

TOPbIX ABa AMOAA pasmeLLieHbl B 0AHOM obLiem kopnyce. O4yeHb yac-
TO Npv BLIGOPE UMEHHO TakvM AVOAAM OTAAIOT MPEANOoYTEHNE.

CpaBHeHue NpUMEeHeHUs AMoA0B

LLloTTKM OO4HOro Tuna u cMeLlaHHbIX

TUMNOB

PeaynbraThl UCNONL30BaHUS AMoaos LLIOTTKM 0gHOro Tvna 1 cme-
LUAHHbIX TUMNOB, NPUBEAEHHBIE B Tab/1. 15, HYXAAIOTCA B NOACHEHUAX.

Mpwv npumMeHeHnn anopos LLIOTTKM CMellaHHbIX TUNOB BenuyinHa
KPUTUYECKUX NOTEPb NPUMEPHO Ha 9% Bbilwe. JTO pedynbrar 3ame-
Hbl amoga VD1 tuna 240NQO45 (6onbluero pa3mepa) Ha avon
120NQO045 (MeHbluero pasmepa). -

OpHako ans 060ux cnyyaeB UCNONb3yeTCs OAVH U TOT Xe Tenno-
oTeog,. MNpuynHa 3TOro — CMeLLIeHNE PaCcyeTHbIX KPUTUHECKMX YCIlO-
Bui oT VD2 npu BbICOKOM BXOAHOM HanpsiXxeHun K VD1 npu HA3KOM.
Jlvop, MeHbLUero paamepa MOXHO MCMonL30BaTh nNpu pabote ¢ 60-
nee BbICOKOI TemnepaTypoi nepexopa, 4Yem ans avoga VD2, no-
CKOMbKY OH UmeeT 6onee HU3kunit 06paTHbIV TOK YTEYKU, 4TO Npeano-
naraeT 6onee y3kue rpaHuLbl TeMNepaTypHbiX KonebaHuii.

BbiBOA: NPY «KOPPEKTHOM CMeLlaHHOM» noadope aAvoaos LUoTT-
KV OIS NPAMOXOA0BLIX NpeoOpasosarteneli, paboTalowmx B WUPo-
KOM Auanas3oHe BXOAHbIX HanpsxeHui, B kayectse VD1 MOXHO mc-
nonb3oBaThb avog LLoTTkn Ha 6onee HU3Koe HanpsxkeHne, 4em VD2,
06Lume NoTepu NPy 3TOM HEMHOTO BO3PacTyT, HO pa3mep TeniooT-
BOAA OCTAHETCH TEM XeE.

UupgusupyanbHbie (paspenbHbie)
Tern1ooTeoAbl B NPpAMOX0A0BbIX
npeoﬁpasoBaTenﬂx Hanps>XeHusd

WHorpa, koraa nopnobpatbl guoabl VD1 1 VD2 pasnuyHbIX TUMOB,
4TO6bI COrNacoBaTth Ux paboTy B aCUMMETPUYHO CxeMe, Heobxoau-
MO Takxe noao6pars NoaxoasLme Tenno0TBOAb! 418 KaXA0ro Ano-
[a B OTAENLHOCTU, U 9T TENIOOTBOAb! AOXHbLI ObITh TEPMUYECKU
M30/IMPOBaHbI ApYr OT Apyra.

Pasmep vHAMBMAYaNbHOrO TEMjo0TBOAA CleayeT onpenenstb,
MUCXOA8A M3 MaKCUManbHON BENMYUHBI NoTepb. Mpu 3TOM, eécnu OauH
13 AVO/I0B CUAILHO Harpy>XeH, BTOPOW JoMKeH ObiTb HarpyxeH Heao-
CTaTO4HO, U Ha060POT. AHanu3 TpeGoBaHUiA K TenIooTBoAy 1 pabo-
yeli Temneparype nepexona Obin NPoBeAeH Ha Npumepe NPAMoxo-
nosoro npeo6pasosartens (200 A; 5 B), B KOTOPOM Gbinv MCMONbL30-
BaHbl auoabl LLoTTkM cMewwaHHbix Tunos (120NQ045 n 240NQ045)
Ha pasfenbHbix Tennootsoaax (puc. 33).

VD1 uMeeT MakCuManbHble NoTepu NP HU3KOM BXOOHOM Hanps-
xeHuu. Ha rpaduike (puc. 33) nokazaHO reoMeTpU4eckoe MecTo To-
yek, HeobxoauMoe Npu oNpPeaeneHnn 3Ha4eHNs TennoBoro Conpo-
TUBNEHMA nepexoa-cpena ana temnepatypbl nepexoaa 150 “C npu
Temneparype cpeabl (TAMB + 60 °C).

MNepeceyeHne 06NacT reOMETPUHECKOrO MECTa TOHEK TENJIOBOIO
conpoTMBAEHUs C KpUBOW rpaduka notepb B anonax LLoTTkv aaer
3HaueHve paboyen Temnepatypbl nepexoaa 138 °C, 4to cooTBeTCT-
BYyeT 3Ha4eHuio notepb 64 BT.

Rey =R,y —Ry5 =138-0,55=0,83°C/Bm.

Ovop WoTttkn VD2 nmeeT makcumMalsibHble NnoTepu npy BbiICOKOM
BXOJHOM HanpsixeHun. Ha rpacdwuke (puc. 33) nokasaHo reoMeTpu-
4yeckoe MecTO Toyek, Heobxoaumoe npu onpeaeneHnun 3HaveHus
TENnNOBOro CONPOTUBNEHUS NepexoA-cpeaa Ans Temneparypbl ne-
pexopa 150 °C npu Temnepatype cpeapl (TAMB + 10 °C).

MepeceyeHne 06nacT reoMeTpru4ecKoro MecTa To4eK TenioBoro
CONpOTUBEHUS C KPMBOI rpaduka notepb B Avoaax LLoTTkm paet
3HaveHne paboyert TeMnepatypel nepexoga 132 °C, 4To cOOTBETCT-
ByeT 3HayeHuio notepb 90 BT.

12230 _oo1°c/Bm.

Ry =

Ry =R, —Ryg, =091-0,35=0,56°C/ Bm .

CpaBHeHMe 06LI.|,VIX n nHanBuayanbHbIX

TernsiooTBOo40B MNMpPU UX UCMNOJIb30OBaAHUN

B NPSMOXOA0BbIX Npeobpa3oBaTensax

HanpsH)XeHus

MNpumeHeHne obLero TennooTsoaa ana obovx anonos LLIOTTKM B
NPsIMOXOA0BOM NpeoBpasosartene HanpsbkeHus nossonseT Gonee
2 PEKTMBHO, NO CPaBHEHMIO C APYrMMK TUNamu npeobpasosarte-
nen, ncnonb3osaTth Anoabl LLOTTKM C BbICOKMMU 3HA4YEHUAMU MO-
Tepb. Pasmepbl 0HOro 06LLEro Tena00TBOAA 3HAUNTENBHO MEHbLLe
o6Liero pasmepa Asyx MHAVBUAYaNbHbIX TEMI00TBOAOB A9 KaX40-
ro guopa.

MocToBbie npeoﬁpaaoBaTenu

HanpskeHus

B mocToBbIX Npeobpasosartensx anoabl LLoTTkn pabotaioT no-
ovepeHo (cummeTpuyHo). Mockonbky 06a avoaa LLoTTku otaaioT B
TENNOOTBOA, OJMHAKOBYIO MOLLUHOCTb, KaXIblil U3 HMX «paboTaeTr»
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//’ Maxc. Temneparypa cpepsl 50°C
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R, = 138_50—138°C/B & 8 100 120 140 160 180
JA T TR m. Teunepatypa nepexoga, °C
Puc. 33
Ta6nuua 15
Avop Wortku VD1 Ivop WoTTku VD2 O6wue notepu B8 06omx
avopax Wortrku, BT
Tennosoe
conpoTu—
BrieHue Huakoe BxoaHoe Bbicokoe BxogHoe Huaskoe BxoaHoe Beicokoe BxogHoe
Tenno— HanpskeHue HanpskeHue HanpsikeHve HanpsxeHue
03278‘::, Huakoe Buicokoe
Tun Pabouas PaBouas Tun Pabouas Pabovasn BX0AHOE BX0AHoOe
Motepu, Temne— Motepu, Temne— Motepw, Temne— Motepwm, Temne— Hanp: Hanp:
Bt patypa Ty, Bt patypa T, BT patypa T, Br patypa T,
°C °C °C (o]
0,42 240NQ045 52,5 113 19 102 240NQ045 52,5 113 89 126 106 108
0,43 120NQ045 64 135 225 1 240NQ0O45 53 118 89 129 117 112
VD1 —0,83 E
120NQ045 64 138 23 82 240NQ045 53 98 90 132 117 113
VD2 — 0,56
0,61 240NQ045 53 133 47 124 240NQ045 53 133 47 124 106 94
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TOMbKO Ha CBOIO NMONIOBMHY paauaropa. B koHe4yHOM cyeTe, 3TO 3KBU-
BasIEHTHO TOMY, 4YTO KaXbliA AMoA Kak Obl yCTAHOBSIEH HA OTAEMbHbIN
paguaTop, KOTOpbiii MMeeT B ABa pa3a 6onbluee TeN0BOE COnpo-
TUBNIEHME, YEM OAUH 06LLMIA TENNOOTBOA,

Y1obbl HarnsiaHee NpeacTaBvUTb 3TO, CHOBa obpartuMcs K Avoaam
LLoTTkn Trina 240NQ045, paboTaloLmM B UMMNYJSIbCHOM 5-BOSILTOBOM
MUCTOYHUKe nNuTaHua Ha 200 A Npu TemMnepaTtype OKpyXaloLLUein cpeapl
50 °C 1 COOTHOLLEHUM N3MEHEHWUSI BXOQHOMO HanpsxeHnus 3:1.

Ha puc. 34 nokasaHbl pacyeTHble NoTepu Ans Kaxaoro U3 AMonos
B 3aBMCUMOCTW OT TemrnepaTypbl nepexona npu MakCUManbHOM U
MUHMMAJIbHOM 3HAYEHUsIX BXOQHOTO HanpsikeHus. MNotepu, kak Obl-
J10 OTMEYEHO BhbILLIE, PACCHUTBLIBAIOTCS UCXOASA U3 3HAYEHUI NPSMO-
ro HanpsiXeHust 1 06paTHOro Toka yTeyku, MPUBOAMMBIX B CNPaBOY-
HbIX JaHHbIX C TEXHUYECKUMU XapaKkTePUCTUKaMU ANOA0B, a TakXe C
y4eTOM ycnoBuii ux paboTel. Cnegyer oTMETUTb, YTO NONOBMHA 0O-
LLLero BbIXOAHOr 0 TOKa NPOXOAUT Yepes ANOAbl B TEHEHME YAaCTU Kax-
[oro nepuopa.

W3 puc. 34 cnepyert, uTo npu Temnepatype nepexoaa Tymax = 150 °C
HambonbluMe MOTEPU UMEIOT MECTO Npu HambonblueM 3HaYeHUU
BXOZHOIO HanpsixeHusi, oH1 06yCnoBNEeHbI BENMYNHOM 06paTHbLIX No-
Tepb. 310 pabouune yCnoBus, KOTOpPbIE AOMKHbI YAOBNETBOPSATL pabo-
Te TENNOOTBOAA NMPW M'MNOTETUHECKOM MOBbILLEHWUN TEMMNEPATYpPbI OK-
pyxatouien cpeabl Ha 10 °C.

Tpebyemas o6nacTb 3Ha4eHWIA TENIOBOrO CONPOTUBNEHUS Nepe-
XO04-cpefna ornpegensietcs cnenyowmmMm obpasom. Mpu BbICOKOM
BXOAHOM HanpsixeHun paboyas TemnepaTypa nepexoga Kaxpgoro
nvopa LWottkm coctasnset 132 °C, a notepu — 53 BT.

13250

R, = =1,55°C/Bm,

Ry =R, =1,55-0,35=1,2 °C/Bm .

1,2
R =7=0,6 °C/Bm (obuiee 3HaveHue s 0BOMX AVOAOB

LLoTTkN).

CpaBHeHue TpeboBaHuii K
TEenN00TBOAAM AJISA NPSAMOXOA0BbIX U
MOCTOBbIX Npeo6pa3oBaTenei

Hanps>XxeHusa

YTo kacaeTcsi Bonpoca Belbopa Tuna AnuoaoB, Koraa peyb naert o
BbIXOAHbIX Anoaax LLoTTku, To pacyeTsbl NPSMOXOA0BbIX M MOCTOBbIX
npeobpasosaTtenielt NokasbiBalOT NX ABHOE NPEBOCXOACTBO nepef,
avopamu apyrux Tunoi. Kak 6bino cka3aHo Bbille, Npu CNob30Ba-
HUN OAHOTUMHLIX AnoAos LLOTTKM B NpAMOXOAOBLIX U MOCTOBbIX
npeobpa3oBarensx, nx obuwme noTepu NpPakTUHeCKU OAMHAKOBbI.
OpHako TennooTeo Ana avoaos LLoTTku B MmocToBOM npeobpaso-
BaTene CyLWwecTBEHHO MeHbLLE Mo TOW NPpUYMHeE, YTO U3-3a CUMMET-
puyHOI paboTbl MOCTOBOrO NMPOTUB aCUMMETPUYHOM paboThbl Npsi-
MOXxo[0BOro npeobpasoBarenst, B NEPBOM MOLLHOCTb MexXzay Ano-
namu LLoTTkM pacnpeaenseTcs paBHOMEpPHO, U PpOCT TeMmnepaTypbi
nepexoaa B HUX MeHbLUE.

Mo aToW NpUYMHE NPY BLICOKOM BXOAHOM HanpskeHun pabouve
yCIIOBMS MOCTOBOIO NpeobpasoBaTens He «ype3aHbl» Tak, kak pabo-
yve ycnoBsusi NPSIMOXOA0BOro. ACMMMeTpuyHas pabota AvoaoB
LLloTTkM B mocnegHeM ciny4yae NpuBOAUT K HEpaBHOMEPHOMY pac-
npeaeneHnio MOLWHOCTU Mexay HUMu. B pesynstate Temnepatypa
nepexopa avopa LWottkn VD2 Bbiwe, 4eM Temneparypa nepexoaa
avnopa VD2. Mpu 3TOM CTaHOBUTCS MEHbLLEN JonycTUMas pasHuua
Temneparyp TenooTBoA-cpeaa u Tpebyerca TennooTsos 6onbLuen
naowaau.

Danee, B pekomeHaaumu 5 66110 ckaszaHo, 4to Avoasl LLUoTTku npu
3a[laHHOM pa3mepe Kpuctanna U OOMHAKOBOM TEXHONOrMYECKOM
npoLiecce Ux N3roToBNEHUS UMEIOT NPaKTUYECKN OMHAKOBbIE pac-
YeTHble BENNYMHbBI NOTEPb, 3aBUCALLME OT TUMa UX Kopnyca, 3agaH-
HOro 3HaYeHUs BbIXOAHOrO TOKA, BbIXOAHOIO HanpsXeHus 1 avana-
30Ha BXOAHOro HanpsixeHus. Ho Tonbko Tun kopnyca auoaa LotTtku
6yneT onpeaensTb TEMI0BOE CONPOTUB/IEHNE TeN00TBOAA.

Ocob6eHHoCTH NpuMeHeHns: AnoRoB LLIoTTku
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Puc. 34

MpuynHOW 3TOrO ABNSIETCA TO, YTO ANS 3afaHHON paboyen Temne-
paTypbl nepexoga notepu guoaa LLIoTTku onpeaensitoTca pa3aMepom
KpUCTanna, a He TUMOM Kopryca.

Tpebyemoe 3Ha4yeHne TenJI0BOro CONpPOTUBIIEHUS ONpPeaensaeTcs
6e3onacHoii MakcumanbHon pabouer Temnepatypoi, oNna 3anaH-
HOW pacyeTHOM TeMnepaTypbl cpeabl oHa OyaeT MMeTb TOYHO Takoe
Xe 3HaldeHue 1 3aBuCeTb OT Tuna Kopnyca avoga LLoTTku n Tuna
CXEMbl — MOCTOBOW U NPSIMOXOA0BOW.

Pa3nuune 3HaveHnit TENIOBOrO CONPOTUBNEHUS Nepexoa-paauna-
TOp ANS pa3HbiX TUMOB KOPMYCOB OTPaXaroT HENOCPeaCTBEHHO pa3-
MyMe B BENNYNHAX TEMOBOIrO CONPOTUBEHUS AN BHELIHEro pa-
punartopa. OgHako 3TK pas3nuyms Ha BENMYUHY NOTEPb CYLLECTBEHHO-
ro BAWSIHUS He OKa3biBaloT. «HM3koe» TennoBoe COonpoTUBNEHUE
KOpryca o3Ha4YaeT «BbICOKOE» TEMI0BOE COMPOTUB/IEHUE paamaTo-
pa, 1 HaobopoT.

O6paTHOXOAOBbIE NpeobpasoBaTenm

Hanpsi>keHunsa

Mpu paccMoOTpeHMM BPEMEHHbIX Avarpamm paboTbl 06paTHOXO-
nosoro npeobpasosatens (puc. 31) npeanonaranochk, YTO CKBax-
HOCTb UMMYNbCOB TOKa Yepe3 auog LLoTTku npu nonHo Harpyske
HenaMmeHHa, pasHa 0,5 n He 3aBUCUT OT BXOOHOIro HanpsixeHus. OT-
ciopa cnepyer, 4To n notepu amoaa LLIoTTkn Ha NpoBOAUMOCTb Tak-
e He 3aBUCHAT OT BXOAHOIO HanpsixXeHus.

OGpaTtHble NoTepy MOLWHOCTW, C APYroi CTOPOHbI, 3aBUCST OT
BXOIHOIO HaMpPsKEHUs! U MaKCUManbHbl MPU €ro MakCUMasbHOM
3Ha4YeHuu. L

MoTepu auopos LLUOTTKMU Ha
NpPoOBOAMMOCTb B 00paTHOX0,0BbIX

npeoﬁpasoBaTenax Hanpsi>keHus

MUmnynbebl Toka Yepes avop, LLoTTkm B 06paTtHOX040BOM Npeob-
pa3oBarene HanpsixeHus (puc. 32) NMelT TPeyronbHylo dopmy.
HavanbHoe nNukoBoe 3HavYeHne Toka Yepes Hero B 4 pasa 6onblue
3HavyeHus BbIXoAHOro Toka. CpegHune notepu B anoae LLoTTku Heo6-
XOAMMO paccyuTbiBaTb. PaccMoTpuM Ha npumMepe NpocToe OCHOB-
HOE NpaBuo Takoro pacyera.

padpmkn MrHOBEHHbIX NOTEPbL HA MPOBOAUMOCTL B Anoae LLUoTTku
Tvna 20FQ045 npu TpeyronbHoM GopMe UMMNYNIbCOB TOKa AOCTUraloT
nukoBbiX 3HadeHnin 80 n 40 A (puc. 35). Kak BUaHO, Ana Kaxanoro n3
3TUX 3HAYEHUI TOKa cpeaHne NoTepu NPUMEPHO Takune Xe, Kak 1 Be-
JIM4MHA NOTEPb NPUY TPeyronbHOM Gopme MMNyNbCOB TOKa, KOTOpast B
cpepHem cocTasnsieT 84% OT Ha4anbHOro 3Ha4eHus notepb. OTcioaa
MOXHO BbIBECTM 3MMMPUHECKOE NPaBUo AN pacyeTa cpeaHux no-
Tepb Ha NPOBOAUMOCTb: CpeaHve NOTepn Ha NPOBOAVMMOCTb PaBHbI
CcpepHen Benn4nHe notepb Npu npoTekaHuy Yepes avop, LLoTTkmn nm-
nynbCOB TOKa TPeyronbHon GpopMbl U cocTaBnsaioT 84% OT AencTen-
TENbHOr0 3HA4YeHUS NUKOBbLIX NOTEPb HA MPOBOANMOCTb.

3TO NpaBwusio cnpaBenvBo, NOTOMY YTO OHO NOATBEPXAAET He-
06X0AMMOCTb pacyeta MrHOBEHHOrO 3HayeHus noTtepb. Bmecto
3TOr0 MOXHO paccYnTaThb ero NULLb A5 HA4aslbHOro NUKa UMNynbLca
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OcobeHHoCTH NpuMeHeHns auoRos LLoTTku

TOKa, @ 3aTeM NMPUMEHUTbL NPaBWUIIO A/ pacyeTa CpeaHero 3HaYeHns
noTepb.

MpakTn4yeckoe NpUMeHeHne pacCCMOTPEHHOIO Ha OCHOBE NpPUMe-
pa (puc. 35) npasuna ans 06paTHOXOA0BOro Npeobpasosarens Ha-
npsaXxeHus C BoinpamMuTenem Ha auoae LLottkm Tnna 20FQ045 pnaet
cneaylouwme pesynstathl (tabsn. 16). MNpu aToM cpeaHne noTepu Ha
NPOBOAUMOCTb PaBHbI 3HAYEHUIO MUKOBBIX MOTEPb, YMHOXEHHbIX Ha
0,84,0,510,5.

OGpaTHbie NOTePU MOLLHOCTH

HanGonbluylo BenuuuHy obpaTHbie NoTepu MOLLHOCTU UMEIoT
npyv MakCUManbHOM BXOAHOM HanpsixeHuu. icnonb3ys aHHble 13
Tabn. 12 pna Temnepartypbl nepexoga Ty nony4nm:

Prgy =Vi (g npu Vi, T)) - Dy + Vo - (I npu VoaTJ)'DV,wLE,

VIN HIGH
rne Var = 0,5+Vy) ————+V, ,
IN LOW
e Vi Low
D, = e
IN HIGH
VIN LOW
D,,’,DLE =0,5-0,5—— -
IN HIGH

BTopoe cnaraemoe 0CHOBHOM HOPMYJibl XapaKTePU3YeT, raBHbIM
ob6pasom, o6paTHble MOTEPU MOLLHOCTW B NEPUO, OXMAAHWS, KOTO-
pble 3Ha4YMTE/NIbHO MEHbLLIE MEPBOrO CaraeMoro, ¥ MMmn MOXHO npe-
Hebpeub.

Mpumep pacyeTa

Mpoueaypa pacyeTa C uesbio ONpeaenuTb pabovyio TOUKY 1 Tpe-
60BaHUa K TennooTeoay Ans~06paTHOX0A0BOro 5-BOALTOBOrO npe-
o6pasosaTens HanpsxeHus, paboTaloLLero Npy OTHOLLUEHWN MaKCu-
MaJIbHOr0 K MUHUMasbHOMY BXOAHOMY HanpseHuio, kak 5:1, ana
PasnnyHbIX 3HAYEHU BIXOAHOMO TOKa M PasfiniHbIX TUMOB AUO40B
LLloTTku npuBeneHbl B Tabn. 17.

Ha puc. 36 npuBeneH rpadvk 3aBUCUMOCTU CYMMapHbIX NoTepb
(noTepb Ha MNPOBOAMMOCTL M 0OpaTHbIX NOTEepb) OT TemnepaTtypbl

nepexoga npu pasfiyHbiX 3HA4YEeHUAX TenJIoBOro ConpoTueBneHna
nepexoa-cpeaa.

SdPekTuBHocTb guonos LLoTTku B
OﬁpaTHOXOAOBbIX npeoﬁpaaoBaTenax
Hanps>XeHus

PesynbTartbl pacyeToB, NpuBeAeHHbIe B Tabs1. 17, CBUAETENbCTBY-
10T 0 cfneayolleM: B o6paTHOX0A0BbIX NpeobpasoBaTensix AMoabl
LLloTTkK, paccuutaHHble Ha Temnepatypy 175 °C, 6onee adpdekTus-
Hbl, YeM OMOAbl, paccunTaHHbie Ha Temnepatypy 150 °C, nockonbky
Onsa HUX TpebyeTcs TeNN0OTBOA MEHbLLMX Ppa3MepPOB.

MpuyurHa, KoTopas NO3BONSET rOBOPUTL O avopax LLoTTku, pac-
cuUTaHHbIX Ha Temnepatypy 175 °C, kak 0 6onee apPeKTUBHbIX, Obi-
Nla packpbiTa paHee Npu CpaBHEHUWN XapakTEPUCTUK 3aBUCUMOCTU
NPSMOro HanNpPsXeHUs1 OT Kilacca OT TUna TEXHONOrMYECKOro npo-
Lecca Npou3BOACTBa AMOA0B (CM. puc. 5, 6). lNpw BbICOKOI MIOTHO-
CTW NMUKOBOr0 TOKa NpsiMoe HanpsixeHue Ha avopax LLoTTku, oTHO-
cawwmxes kK knaccy 175 °C, Takoe Xe unn Huxe, 4em Ansi Auoaos, oT-
Hocsawwmxcs K knaccy 150 °C.

O6partHoxonoBoi npeobpa3osartenb paboTaeT Npu OTHOCUTESb-
HO BbICOKOW MJIOTHOCTU NUKOBOro Toka. MNoatomy Hanbonee npegno-
4YTUTENbHOE peLLeHNe AN HUX — MUCMNoNb3oBaHue auonos LLoTTku,
oTHocsLmxcs K knacey 175 °C.

Paamepbl TennooTeoaa, Heo6XxoaMMOoro ANa Takux AUOA0B, 3Ha-
YUTENIHO MEeHblLLe, NOCKOJIbKY AOMYCTUMOE 3Ha4YeHue ux Temnepa-
TYpbl BbILLE.

PacueT TeMneparTypbl A1l 3a,aHHOro

Tensiooresoga

OnpepenuTb TENNOBOE CONPOTUBAEHNE AN 3a[aHHO Makcu-
ManbHOW pacyeTHOW TemMrnepaTypbl TEMNI00TBOAA MOXHO C MOMO-
wpto puc. 37.

[onycTuMm, MakcumanbHas pacyeTHas Temnepartypa paguaropa
)19 MOCTOBOro npeobpasosartens HanpsixeHus pasHa 100 °C (cm.
puc. 34). Temneparypa paguaropa MUHUMasbHbIX Pa3MepoB paHee
6bina onpegeneHa kak 113 °C, ogHako Tenepb 310 60nblue Makcu-
MasibHO A0MYyCTUMOrO PacyeTHOro 3HaYeHus.

MoTepy MOLWHOCTK B KaxAoM avoge LLoTTkn npu Temneparype
pannaTtopa 100 °C onpenensitoTcst To4kamMu Ha rpaduke, COOTBETCT-
ByloLLeM TennosoMy conpotuenexuio 0,35 “C/BT, KOTOpbI NPOX0-
auT yepes3 ocb Temnepatyp B Touke 100 °C. CoOTBETCTBYIOLLMMMU
3TOMY cyHalo pabounmu Toukamm aBasioTes Y1 n Y2 (ans HU3Koro n
BbICOKOrO BXO[HOIO HanNpsiXeHUsi COOTBeTCTBeHHO). lMoTepu npu
HW3KOM BXOAHOM HanpsiXeHWU MakcumasbHbl U cocTaBnsioT 53 BT
Ha avop, LWoTtTku. MNMoatomy:
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OcobexHOoCTH NpuMeHeHus auonos LLoTTku
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MonyyeHHoe Bbile 3Ha4YeHWe TENIOBOIrO CONPOTUBNEHUS COOT-
BETCTBYET MakcumanbHown Temneparype tennoorsoga 100 °C no
CPaBHEHUIO C pacCyYMTaHHbIM paHee 3Ha4YeHWEM TennoBOro Co-
npotuenexus 0,6 °C/BT ons MUHUMaNbHOrO PacYETHOrO TEeNI0oT-
BoAa.

3aBUCUMOCTb MOLWHOCTU pacceuBaHuqa

OT TenJjqioBoro conpoTuBeHus

Mpw yBenu4eHun paboyero 3Ha4eH1s1 MOLLHOCTY paccensaHnsa 3Ha-
YeHWe TennoBOro CONPOTUBNEHNUS YMEHbLLIAETCH 06paTHO NponopLm-
OHaJILHO, MOCKOJIbKY YBENNYEHVEe pOCTa BHELLHEW TeMnepartypbl npu-
BOJMT K YMEHbLLEHWIO poCcTa TeMnepartypbl paauartopa.

Tak kak 601bLMIA 06LLMIA NONYHEHHBIA POCT TemnepaTypbl (Hanpu-
Mep, Nepexoj-cpena) «BbXaT» NPU POCcTe TeMnepaTypbl Nepexon-
paguaTop, TO MeHbLUUIA — MNpU POCTe TemnepaTypbl paguaTtopa.

MoBbileHne TpebGoBaHU K TENNOOTBOAY NPWU YBEIUYEHUA MOLLL-
HOCTW paccensaHvsi MOXHO: BbIPA3UTb TEPMUHOM «OTHOLLEHMe
BHELUHEro (Hanpumep, TennooTBOA-CPeaa) U BHYTPEHHEro (Hanpu-
Mep, NepexoA-TENA0O0TBOA) TENMOBbLIX CONPOTUBMEHUI». paduk
3aBUCUMOCTM 3TOIO OTHOLLEHUS NoKa3aH Ha puc. 38. Benuuuna, 06-
paTHaa OTHOLLEHWIO TeNI0BbIX CONPOTUBNEHNA — OTHOEIEHUE Ten-
JIOBbIX NPOBOAUMOCTEW pacTeT HAMHOro GbicTpee, YemM NPoOUCXoauT
POCT MOLLLHOCTH.

Ons Toro 4ytobbl akueHTMpoBaThk 3aaavy, Heo6xoaMMo OoTMme-
TUTb, 4TO PU3NYECKMIA pa3Mep TennooTeoAa CleayeT yBenuyu-
BaTb B Oonblueit NpPoOnopuuu, Yem YBENMYMBAETCH OTHOLIEHUE
TEennoBOW NPOBOAUMOCTM, NOCKOMbKY POCT TEMNepaTypbl paaua-
TOPOB BCerga npoucxoauT MeanieHHee, Yem pacTeT cama Temne-
paTypa. B KOHLe KOHLIOB, pabo4uii TOK yBENIMHMBAETCS B MEHbLLIEN
nponopLMn OTHOCUTENbHO YBENIMYEHUS MOLLHOCTU, NMOTOMY 4TO
npu yBeJMHEeHUN TOKa yBENUYMBAETCH NPSIMOE HarnpsixXeHue Ha
ouope WoTTku.

Mo 3TUM NprYMHaM NpY NPaKTUYECKMX pacyeTax peako BcTpeya-
I0TCS Clly4aun, Korga OTHOLWEHME TernnoBbiX COnpoTueneHuii Rsa:Rys
MEeHbLUE eanHULIbI (UCKNI0YEHE — paamnaTopbl C XUAKOCTHLIM OX-
naxpeHvem). OTHOLWEHME TEnIOBbIX COMPOTUBNEHWUA, GAn3koe K
e[IMHMLE NMEET MeCTO Npu pacyeTax, koraa puamyeckme pasmepsbl
TEenj00TBOAA C/IULIKOM BENUKWU MO OTHOLIEHUIO K avoay LUoTtTku.
Mo3TOMY B KOHCTPYKLMSIX, YYBCTBUTENbHbIX K pa3Mepam TeniooTso-
Aa, OTHOLLEHWE TENNOBbIX CONPOTUBNEHUI HE MOXET OblTb MeHbLLE,
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Puc. 38

4yeM B 3TOM cnyyae. [na Hux Gonee ynotpebum TEPMUH «auop,
LLOTTKM», 4EM «TEMN0OTBOA».

NMpumepbl pacyeToB

PacuyeT TennooTBoAa MUHUMAsbHbIX

pasmepos

Ha puc. 39 npusepggeHbl pas3nuyHele npakTuieckne npumepsl Co-
yeTaHuin gmoaos LLOTTKM 1 TENNOOTBOAOB, NpenHasHayeHHbIX Ais
MMIMYJIbCHBIX UCTOYHUKOB NUTAHUS C BbIXOAHBLIM HanpsbkeHem 5 B u
TokoM 200 A, paccumTaHHbIX Ans paboTbl NPU OTHOLWEHUU MaKCU-
MasibHOro K MUHUMaNbHOMY BXOLHOMY HanpsixeHuto, kak 3:1. Ona
paguaTtopa, nokasaHHoOro Ha puc. 40, TennoBOE COMPOTUBNEHUE
npuBeAeHo NPW Hanu4ye NPUHYAUTENBHOO BO3AYLLUHOTO OXNaxae-
HUS.

Mpwu pacyeTax 4eTKO NPOCMAaTPMBAETCS, Y4TO HA pasmepbl TeNnso-
0TBOAA MaBHbIM 06pPa3oM BAMSIIOT TUN AMoa0B LLOTTKM 1 BbIGpaH-
HbI TUN cxembl NpeobpadoBaTens. Mpu 3TOM MOXHO caenaThb cre-
Ayoume BbiBOAbI:

o nvop, Lottkm Tvna 200CNQ npu ero Ucnonb3oBaHUM B MPSAMOXO-
[oBOM Npeobpa3sosarene TpebyeT HeonpaeaaHHO GOMLLLIOro Ten-
Nlo0TBOAQ, @ COOTBETCTRYIOLLEE OTHOLWEHNE Rsa:Rys npu atom
MEHbLUE eNHNLIbI;

e avop LLoTtkun Ha 400 A TpebyeT TennooTBoAa 3HAYUTENbHO MEHb-
LUMX Pa3MepoB, 4eM OHU Heobxoanmbl ana anoaa LLoTTkm Ha 200 A;

e nuopapl LLoTtkm knacca 175 °C (201CNQ n 401CNQ) TpebyioT Ten-
NI00TBOJAA MEHbLUNX Pa3MepoB, Yem ans amonos knacca 150 °C
(200CNQ 1 400CNQ) B nto6om cnyyae, NOCKOMLKY TemnepaTypa
paaunatopa gns auonos LLoTTkm knacca 175 “C cywecTBeHHO BhilLE;

® 1711 MOCTOBOW CxeMbl Npeobpa3oBaTtens Heo6XoauM TerooTBo,
3HAYUTESIbHO MEHbLLNX Pa3MepPOoB, YeM AJ1 NPSIMOX0A0BOro Npeos-
pasoBarensi, NoCKonbKy avoapl LLIoTTkun B HEM paboTaloT cumMmerT-
PUYHO, a B NPSMOXOA0BOM — OJIHOBPEMEHHO.

Tabnuua 17
BoixoaHo# ToK, Tm\:::::a SH:‘?&:’E::?M“ °§IJAB'1- °273’T notmsia?one HOTE’:;? :::one PaGouee :?ica\cenue T,
10 20FQ045 150 15,9 14,1 46 9,2 123
10 30FQ045 175 216 19,9 4,85 9,7 155
20 20FQ045 150 7.1 54 12 12 135
20 30FQ045 175 9,82 8,1 11,4 114 162
30 20FQ045 150 4,33 26 20,3 13,5 138
30 30FQ045 175 5,86 4.1 19,6 13 165
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-0co6eHHOCTH NnpuMeHeHns anonos LUoTTku

Orpa‘Huquue TemMnepartypbl

Tenaooreoaa

Ha puc. 41 nokasaHbl NPUMEpPbl Pas3fiMi4HOro CoYeTaHna AMoAoB
LLIoTTKM 1 paanaTopoB AJ191 MOCTOBOIO npeo6Gpa3oBaTens C BbLIXOA-
HbIM HanpsixeHuem 5 B n Tokom 200 A, BCe KpuTepumn pacyeTa KoTo-
pOro OCHOBaHbl Ha TOM, YTO TemriepaTypa paguaropa He [OXHA
npesblwaTtb 100 °C.

BbiBOAbI:
1. Paamepbl Tennootsoga AnA 3afaHHoro tuna avoaa LUotTku
[OKHO BbiTh BOsbLLE YeM AJ1 MUHUMAbHOMO pacHeTHOro Tenno-
0TBOJA, NPEeACTaBNeHHOro Ha puc. 39.
2. Bonee Bbicokas 3addeKTUBHOCTL paboTbl moaynei Tuna
400/401CNQ TpebyeT TennooTeoAa MeHbLIMX PasMepos, Yem Ans
nono6HbIx Moaynei Tuna 200/201CNQ.
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3. Quoabl LWoTtTkn knacca 150 °C no MakcumanbHon Temneparype
nepexoaa ¢ Mx MeHbLWMMK noTepsmu TpebyloT paanaTop MeHbLIMX
pasmMepos, 4eM OH Heobxoaum ans avoaos knacca 175 °C.

I'Iapannenbuaﬂ pa60'ra UCTOYHUKOB

nutaHus OR-ING

Pa6oTa avonos Lottkn OR-ING He otinyaerca no noruke pabo-
Thbl OT norudeckon GyHkumm UJIN. OHa 3aknioyaeTcs B npueme MoLl-
HOCTW OT HECKOSNbKMUX MCTOYHUKOB MUTaHUSt U nojade ee Ha obLnia
BbIXOA,. Py 3TOM OTCYTCTBME BbIXOAHOMO HaNPsXeHUsi Ha OJHOM
UK HECKONBKUX U3 HUX He LUYHTUPYET BbIXOA W, COOTBETCTBEHHO,
He NpuBoAMT K 06LLeMy oTkaady (puc. 42).

Kak v Ha amogax LLUoTTku apyrux TMnoB, NpsMoe HanpsxeHne Ha
nvopax OR-ING ymeHbLuaeTcs npv yeenuyeHun paboyein temnepa-
Typbl nepexoga. MoatoMy oHu Haubonee apdekTnsHO paboTaioT
npv Temnepartypax, 61m3knx K Tymax.

Mprmepbl, NPUBEAEHHbIE Janee NoKasbiBaroT, 4TO pasMepb! Tenso-
0TBOJA, PaCCUUTAHHbIE 7151 MOTEePb Ha NPOBOAUMOCTb, ByayT Gonbiiie
pa3MepoB, PacCcUUTaHHbIX ANs 06paTHbIX NOTePb MOLLHOCTH, Koraa
nvop, OR-ING nepexoamT U3 OTKPLITOrG COCTOSHUS B 3aKPbITOE.

Ha puc. 43 nokadaHa 3aBUCMMOCTb NOTEPb HA NPOBOANMOCTL OT
Temnepatypbl nepexoga ans auopos Lotk OR-ING Tmna
19TQ015 ans npsimbix TokoB 15 1 25 A. Ha aTom Xxe rpaduike noka-
3aHa 1 3aBUCUMOCTbL 00paTHbIX NOTEPL OT TEMrepaTypbl nepexona
NPV NPUNOXEHHOM K ANOAY 06paTHOM HanpsxeHun 5 B.

IpaduKn TEnnoBoro CONpPoOTUBNEHUA NEepexof-cpeaa nokasaHbl
ons Temneparypbl okpyxaioleit cpeabl 50 °C n pabouei Temnepa-
Typbl nepexoaa 90 °C. CooTBeTCTBYIOLWAA 06N1ACTL 3HAYEHW TeMno-
BOro conpoTtuenexus nepexod-kopnyc (1,5 °C/BT) nokasbiBaeT, 410
nns paboyero Toka 25 A paboyas TeMrepartypa kopryca CocTaensi-
eT 77 °C, a ana pabouero Toka 15 A — 83,5 °C.

Mpw BbIXOZE UCTOYHMKA NUTAHWUA U3 CTPOS TeMnepatypa koprnyca
avopa LLoTTKM 32 KOPOTKM MOMEHT BPEMEHM CYLLIECTBEHHO He 13-
MeHUTCSH, oHaKo paboyas Touka Ha rpadurke obpaTHbIX NOTEPs rne-
peMecTUTCA B TOUKY A Npu pacyeTHOM Toke 25 A unu B Touky B-npun
pacyeTHOM Toke 15 A. B nio6om cny4ae nony4aeTcs CriolHas «He

Rga R 5= 057 RsaRy=1.13 OTKNOHSIIOLWAsACA» U obecneynsaloilas cTabunbHoCcTb paboTsl 06-
NacTb NepeceyeHns NMHUM, ONpeaensioLlen 3Ha4yeHns Temnepary-
m M pbl Nepexof-Kopnyc, ¢ rpadvkoM 06paTHbIX NOTEPb MOLLHOCTH.
Mo mMepe ocThiBaHUs anoaa LLIoTTkv o6paTHbie NOTePU MOLLIHOCTH
CYLLIECTBEHHO CHU3ATCS U CTaHyT MeHblle NoTepb Ha NpoBOAW-
e 40 MOCTb, a paboume To4KM Ha rpacduke 06paTHbLIX NOTEPL NEPeMecTaT-
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Puc. 42

BETCTBEHHO. M3-3a TOro, 4to avop LLoTTkn ycTtaHoBneH Ha cobeT-
BeHHoOM paauatope. Ecnv Bce OR-ING guoapl 6yayT ycTaHOBNEHbI
Ha obLieM TennooTeoae, To paboune Toukn ByayT 61M3Ku K ToUKam
A un B ons pacyeTHbix TOKoB 25 1 15 A COOTBETCTBEHHO.

NMepexoaHbie npouecchl
rnpuv nepexsiioyeHnm

Mpu GbICTPOM NepekioyeHnn Toka Yepesa anog, LLiottku popmupy-
eTCA NePexoHoe HanpsXeH e, 3aBUCaLLEe OT 3HAYEHWUI NHAYKTUBHO-
cT1 1 cobcTBeHHOM emkocTu auopa LLoTTkn. 310 umeeT mecTo, Ha-
npumMep, B NPAMOXOLOBOM WM MOCTOBOM fnpeobpasosarene Hanps-
XEeHUR, Korga MEHSAETCS NMONAsSPHOCTb BbIXOAHOIO HANPSXXEHUsi Ha BTO-
pvdHoi 06MOTKe TpaHcdopmatopa. UHAYKTUBHOCTL BTOPWYHOM 06-
MOTKU TpaHchopmaTopa BMECTe C NapasuTHOM MHAYKTUBHOCTbLIO CXe-
Mbl M COBCTBEHHOM eMKOCTbIO anoaa LLoTTkn 06pasytoT pe3oHaHCHYO
uenb. Ha puc. 44 nokasaHbl 3KBUBANEHTHAsA CXeMa 1 naeanmsnposaH-
Hble BPEMEHHbIE inarpaMmebl TOKa U HaNpPSKEHUS NMPU KOMMYTaUuUn.

Mpu oTCYyTCTBUM CriaXunBaHWs 06paTHOE HanpsXeHne, NPUIOXeH-
Hoe K anoay LLIoTTkn, NpyMepHO BABOE NPEBLILLIAET HAaNpsXeHue, no-
cTynawolee ¢ TpaHcdopmatopa. Npun 3ToM BO3HMKAIOT 3aTyxaloLme
konebaHusi, 4acToTa KOTOPbIX OMNpenenserTcsi 4acToToW pe3oHaHca
napasuTHOro konebatesibHOro KOHTypa, 06pa3oBaHHOro NapasuTHbI-
MU MHAYKTUBHOCTSAIMU ¥ COBCTBEHHO eMKOCTbIO Avoaa LLoTTku.

Auvoasl LLoTTkn nponasoacTea komnanum IR, Hanpumep, cnocob-
Hbl MOMOWATh 3HEPTUI0 TAaBUHHOIrO NPO6Oost NPY 3HAYEHUAX Hanps-
XeHust, npesblwaowmx paboyee. OaHaKoO 3TO He nNpepoTepallaeT
BO3HUKHOBEHME Napas3uTHbIX KonebaHwin, NOCKONLKY aMnnnTyaa Ko-
nebaHnit MeHblle HanpsxeHua npobos avopa LWoTTkun, 3HaveHne

OcobenHocTy npumMeHeHns auonos LoTTku

KOTOPOro, Kak npasuno, npumepHo B8 1,5 pasa 6onblue paboyero Ha-
npsxeHns. YacToTa napasuTHbIXx KonebaHuii, BO3HUKAIOLLMX Npu ne-
peksioyeHnn, Moxet coctaBnate oT 1 go 15 Mlu, n Takue
konebaHmsa HexenartesnbHbl, T. K. OHU ABASIOTCH UCTOYHUKOM 3NeKT-
pOMarHuTHbIX nomex. O6bIMHO Anst 6OPLOLI C TaKMMU NAPa3UTHLIMU
KonebaHUAMN NPUMEHSIIOT CraXnBaHue.

Takum 06pa3oM, crocoBHOCTL AV0AA K NaBUHHOMY NPoO0io COBCEM
He UCKAIYaeT HeOBXOAUMOCTb NPUMEHEHUS crnaxvBaHus. Hao6opor,
NPUMEHEHUE CrMaXWBAIOLLEN LN MO3BONSET HAAEXHO WUCKIIOHUTL
BO3HVKHOBEHME BCTNIECKOB HANPSXKEHUS, PacLLMpUTb Ananas3oH 3Ha-
YeHWIA BXOHOIO HanpsXeHUs1, 1 MPU 3TOM Kak pa3mepbl AeMndupyto-
LLIeV CrnaxuBaloLwen Lenu, Tak 1 notTepu B Hei 6yayT MUHUMaNbHbI.

PacueT crnaxmusaiouien uenum

Crnaxusaiowas RC-uenb TpebyeT TwatensHoro pacyera. Kax-
Obiil pas Npy 3apsae 1 paspane eMKOCTU CrnaxusaioLLen uenv pac-
CeuBaeTcs aHeprus, pasHas 1/205NUBBER-V2. Takum obpasom, npu
KaXOOM LMKNE NEePeKNioYeHns TEpAeTCA 3Heprus, pasHas
1/203Nu|_=,|3|5n-v2 (cHavYana Takas 3Heprus TepsaeTcs NPy BKIIOHEHUN,
a 3aTeM npwu BbikatoYeHun gunopa LLoTTkn). Ons CHUXEHUs Benu4n-
Hbl NOTEPb B CrAaXuBaloLWen LLeny eMKOCTb ee KOHAeHcaTopa A0nX-
Ha GbiTb KaK MOXHO MeHbLUE, HO AOCTATOYHON Ans TOro, 4Tobbl
obecneuyntb Tpebyemoe nogasneHve napasutHbix konebaHuii, Bo3-
HUKAIOLLIMX NPY NEPEKITIOYEHNN.

XoTa Npy 3a4aHHO €MKOCTUM HOMUHAN pe3uctopa Craaxusalo-
LWer LenuM He okasbiBaeT BAMAHWUS Ha BENWMYMHY paccenBaemMon
MOLLHOCTU, TEM HE MEHEE, OH BNINSIET HA aMMNTYAY Napa3nTHbBIX KO-
nebanui.

Ecnu conpoTtuBneHve aToro pesmcropa ClvwKoM Mano, To nony-
YaEeTCH, YTO EMKOCTb CrIaXUBAIOLLEN LIenn OKa3biBaeTCA MNOAKIIO-
YEeHHON HEenoCPeACTBEHHO napannenbHo COOCTBEHHON eMKOCTU
nvoga LWottku. B aToM cnyyae nemMndupoBaHusi He NPOUCX0auT, a
pesoHaHCHas 4acToTa, Ha KOTOPO BO3HUKAIOT NapasuTHble koneba-
HUWSA, CTAHOBUTCS paBHOM

1
2n- -\/ L-(Cscnormy + Cswusser )

Ecnm xe conpoTUBNEHME 3TOro Pe3ncTopa CAULLKOM BENWKO, TO
[AeMndupoBaHUsa TakxKe He NPOUCXOAUT, MOCKONbKY eMKOCTb CSNUBBER
He OKa3bIBAET HUKAKOro BNAHUA HA NPOUCXOAALLME NPOLECCHI, 1 pe-
30HaHCHas 4acToTa napasuTHbIX KonebaHuii OCTaeTcs Takomn Xe, Kak
ecnu 6bl crnaxuBatoLLen Lenn He 66110 BooOLLE:
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OxsuBaneHTHas
cxema

Vi Cschorrkry  “Tupz || Re
L

Tok uepes auop Lottku VD2
Co crnaxusaioLm HunsTpom

Be3 crnaxusaowero gunsTpa

Co crnaxusaiowum QUILTPOM
Hanpsxenue Ha axoge Lotk VD2

bea crnaxusaiolero punsTpa

Co crnaxusaloliM HunbTPOM

Bea crnaxueaioliero unbTpa

Tok uepea avon WoTTkn VD1

Puc. 44

45



OcobeHHocTu NnpumMeHeHns avogos WoTtTkn

1
2m V L CSCHOTTKY

Ha puc. 45-49 nokasaHbl BpEMEHHbIE AMarpaMmmbl HanpsaxeHus
nepeksloYeHns 1 Toka Yyepes aAnof LLIOTTKK, OCHOBaHHbIE Ha INHEN-
HOW annpoKcumaLmmn ero Co6CTBEHHOM eMKOoCTK. BennunHa emkoc-
™ 1 HD, HanpuMmep, CooTBETCTBYET anoay LoTTku Tuna 50HQ.

Ha puc. 45 nokasaHa BpeMeHHas auarpamma, Kotopasa aaer
npencrasneHve 06 addekTBHOCTU paboTbl crnaxusaiowen RC-
uenv npy eMKoCTW CriaxuBatollero koHaeHcatopa Csnusser B 6
pa3 Gonblueit cobCTBEHHOM emkocTu amnoaa LWottkm (N =6 — aT1o
OTHOLLIEHNE EMKOCTU 3TOro KoHAeHcaTopa K COOCTBEHHOM eMKOCTH
nvopa WotTkn). NpueeneHHbIe Ha 3TOM PUCYHKE AnarpaMmbl elle
pa3 rnokasbIBaloT, Kak Ha paboTy CxeMbl BNUSIET CAULLKOM 6onbLLoe
WY C/IULLKOM MaJioe COMpOTUBIIEHNE CIMaXnBaloLLEero pesmcropa.
ToNbLKO NPU ero oNTUMasibHOM CONPOTUBAEHUN AOCTUraETCA MaKCu-
MasibHoe NojasfieHue Napa3uTHbIX KonebaHuii, 1 Npu HanpsxXeHun
Ha o6MoTKe TpaHcdopmaTopa 34 B nukoBoe HanpsixkeHne cocTas-
naet 45 B. L

Ha puc. 46 noka3aHo, kakoin addeKT gaeT yBenmieHme emkocTn
CrNaxuBaloLLLEro KOHAEeHcaTopa A0 BENNYNHLI, paBHoi 10-kpaTtHON
cobcTBeHHOM emkocTy amoaa LLoTTku. Mpy aTOM BennymnHa NnMkoBo-
ro HanpsxkeHus coctaenseT 40 B npu HanpsxeHun Ha TpaHcdopma-
Tope 34 B. 3T0T npumep UNNIOCTPUPYET «onTMMasibHoe» noaasne-
Hue.

Ha puc. 47, 48 nokasaHo, Kakoe BiusiHie Ha paboTy CxeMbl OKa-
3bIBaET 3HAYEHUe NHOYKTUBHOCTY KaTyLwku L. MNpueeaeHsl anarpam-
Mbl paboTbl CXeMbl Npu BeNnYnHe MHAYKTUBHOCTU 300 HIH 1 1 MKIH
otHocuTtenbHo 100 HIH ans NnpumepoB Ha puc. 45 u 46 cooTBeTCT-
BEHHO. 3T AuarpamMmbl MoKasbiBaloT, YTO NP NPaBUIbHOM Noa60-
pe ConpOoTUBIIEHNS CTNIaXMBAIOLLEro pe3ncTopa eMKOCTb Criiaxusa-
IOLLLEero KOHOEgHcaTopa OCTaeTCs MpakTUYeCKU HEU3MEHHON npu
yBENU4YeHUN UHAYKTUBHOCTU. KOHeYHO, npu 6onbLueit MHAYKTUBHOC-
TU KaTyWKW YMEHbLIAETCH CKOPOCTb HapacTaHus VMMYNbCOB, WU
YMEHbLUAeTCs amnanTyaa CrnaxvsaemMoro Toka.

Ha puc. 49 paccMoTpeH npyumep, UNNioCTpupyloLmii paéoTy npu
NMOHUXEHHOM' 0 28 B HanpsixeHun Ha BTOPUYHOM 0OMOTKE TpaHC-
dopmaTopa. 3HauyeHMe eMKOCTM CriaxuBalowero KoHgeHcaropa
cocTaBnseT oT 6- A0 2-KpaTHOW COOGCTBEHHON eMKOCTU AumoAa
LLoTTkn. ConpoTuBNEHUE PE3NUCTOPA CrNaXuBaloLwwen Lenn B Kax-
[IOM Cllydae MMeeT Takoe 3Ha4veHue, Npy KoTopoM obecnevnsaeTcs
MakcuMasibHOe NoJaBsieHne napasuTHbIX kKonebaHui.

Bce npencraBneHHble BpEMEHHble AnarpamMmbl 4aloT CpaBHU-
TenbHOE MpeacTaBfeHMe O 3aBUCUMOCTU MepeHanpsXeHnin or
BbI6paHHOM €MKOCTU KOHAEeHcaTopa craaxusaiouwen uenu. Mpu
MCNONb30BAHUN TAKOrO KOHAEHCATOpa C eMKOCTbio, paBHON 6-
KpaTHoM cobcTBeHHOW emkocTu anoaa LLoTTkn nukosoe Hanps-
XeHue Ha aunoge LoTTku cnepyet orpanHuyanTe Ao 36 B. Mpu 2-
KPaTHO €MKOCTM NnaHka orpaHnyeHns Moxet ObiTb noaHATa Ao
43 B.

Takum 06pa3om, UCMOoSb3YA NPEUMYLLIECTBA B Pa3NnyMm CBONCTB
avo0B LLOTTKM 1 n3MeHss rpaHuvLbl 3Ha4YeHuin paboyero Hanpsxe-
HUSA NPU MOMOLLM CraXxusaiowen Lenn MOXHO CYLLEeCTBEHHO
YMEHbLLIUTbL pa3Mepbl NOTepb.

a) HanpsAXeHue Ha avoae
Wortku

sy e s

6) Tok Yepe3 anop Wortkm
npu Hanuyum huneTpa

Puc. 46
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R=70m

R=70m

CocroTTy = 1 HO; Cyp = 1040; L = 100uTh; Vy = 348

a) HanpsXexe Ha auoae
loTTku

6) Tok wepe3 anop WorTku
NpH HanMuuy uNLTPa

Puc. 47
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) HanpsXerue Ha avoae
WorTk

6) Tok uepes avop WotTkn
npw Hanusnk unbTpa

Puc. 48
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Puc. 45

) HanpAXeHwe Ha avone
OTTKM

6) Tok uepea auoa WotTku
NpY Hanuuuu unbTpa

Puc. 49
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Mpasuna nogb6opa puonos
LLUoTTKn Ang MNynbCHbIX
UCTOYHUKOB NUTaHUS

Kpartko paccMmoTpum 1 nosicium oblime npasuna, Kacallmecs
noa6opa AMonos LLIOTTKMU A5 UMNYNLCHBIX UCTOYHUKOB MUTAHUA:
® MOCTOBbIe Npeobpa3oBaTeny He NPUMEHSIIOTCA B UCTOYHUKAX M-
TaHUs C MasbiMK BbIXOAHLIMU TOKaMK, UX UCNONbL3YIOT B TOM Cly4ae,
Korga BbIXxoAHOM Tok cocTasnsieT 50 A n 6onee; )
® NPy NPOEKTUPOBaHUI UCTOYHUKOB NUTaHWUSA NEPBUYHBIN NoaGop au-
0408 LLIOTTKM OCyLLIEeCTBASIETCS MO TUNaM KOPMyCOoB, a 3aTEM /151 KaX-
[Oro Tuna Kkoprnyca npoussoautca noadop avoaa LLoTtTku ¢ Heobxo-
AnMbIMK napameTpamu. Takoii BbIGOpP AOMKEH OTBevaTb TOMy, Kak
ny4LLe «CornacoBatb» pa3Mep kpuctanna avoaa LLoTTku ¢ TennosbiM
COMNpOTMBEHMEM paguaTopa 1 A06UTLCA HAMMEHbLLUMX NOTEPSb;
° Ans Kaxaoro avoaa LLotTku TennooTeoa Heo6xoaumo noabupars
no ABYM 3HaYeHWUsi BEIMYNHBI TEMIOBOIO CONPOTUBNEHUSS — Rsa U
Rsa(100). Rsa npeacrasnsietT co6oi pacyeTHOe TenioBoe ConpoTuB-
JieHVe ANst TeNI00TBOAA MUHUMAIIbHLIX pa3MepoB (Hanpumep, Hau-
6onbluee 3HaYEHME TEMNIOBOr0 CONPOTUB/EHUS). DTa BENUYMHA ON-
penensier 3HayeHue  TennoBOro COMPOTUBSIEHUA [ONS  30HbI
GesonacHoi paboThbl, KOorga Temneparypa nepexoja npesbllaeT
MakcumarsbHylo pacyeTHyto Ha 10 °C, go Toro, Kak oHa AOCTUrHeT
MaKCUManbHOro 3Ha4yeHus Temnepartypbl nepexoga Tymax. BTopoe

OcobeHHoCTH npumMeHeHns ano[os LUoTTku

3HaveHvne — Rsa(100) — onpenenser TernsoBoe CoNpoTUBIIEHNE MNP
Temnepatype 100 °C, xoTsi B peanbHbIX ycnoBusix avoasl LLoTTku
CnocobHbl paboTtaTtk 1 Npu Gonee BbICOKMX TeMnepaTtypax. 3To on-
penensieT onopHylo TOYKy Npu pacyeTe paboTbl B Pa3nyHbIX YCo-
BUSX, Koraa TpebosaHMa K CiCTEME B LLIENIOM OTNMYaloTCs oT Tpebo-
BaHWUM K pexumy paboTbl Anoaos LLIOTTKM 1 ABNSIOTCS onpeaensio-
W1MKU Npu pacyeTe Teniooteoaa. Motepu B anonax LLUoTTkv npu
Rsa(100) BCeraa Bbille, 4eM NOTEPU MNP UCMOSMb30BAHUM TENNOOTBO-
A2 MUHUMAaSbHBLIX Pa3MepoB, NMOCKOSIbKY NMOTEPU Ha NPOBOANMOCTb
BCera Bbille npu 6onee HU3KUX TeMneparypax;

e 06N1aCTb MakCUManbHbIX 3HAYEHUI BXOAHOrO HaNpsiXeHUs — 310
06/1aCTb MaKCUManbHO JOMYCTUMBIX 3HAYEHUIA BXOAHOrO Hanpsixe-
HUa ans anonos LLIoTTku; oHa COOTBETCTBYET 06/1aCTU 3HAYEHUIA OT
33% MakcuMManbHO NUKOBOMO HAMPSKEHWUs HA BTOPUYHOM 06MOTKe
TpaHchopmartopa (3a UCKIHYEHVEM BbIGPOCOB HaMpsXeHUs npu
NnepekioyeHnn) Ao 3aAaHHOro paboyero HanpsXeHus oNs Avona
LWoTTkn. Heobxoanmo, 4ToObI NPU HUXKHUX 3HAYEHWUSX BXOAHOIO Ha-
NPSXEHNs TenjoBoe ConpoTuBeHe paavatopa 6bi10 Kak MOXHO
BbllWe (ApYrumu CnoBamu, UCMonb3oBasncst Obl TENNOOTBOA MeHb-
wnx pasmepos). 310 TpeboBaHMe, B HaCTHOCTU, OTHOCKTCH K Npsi-
MOXO[,0BbIM Npeobpa3oBaTeNsiM HanpPsXeHusi, B KOTOPbIX aCUMMET-
pus B paboTte anoaos LUoTTku Hanbonbluas;

© BCE pacyeTbl OCHOBaHbl Ha TOM, Y4TO pacyeTHas Temneparypa pa-
Goueit (okpyxatoLLeit) cpeapl coctasnset 50 °C. Mpu apyrux ycno-
BUAX paboTbl 3TO HEOGXOAMMO YYUTLIBATL B pacyeTax.



