MPOTOH-3JIEKTPOTEKC

buicTpoaencTBYOIIMM
Hu3kne auHaMmnyeckue noTepu p A o y mn
Manblit 3apsa 06paTHOro BOCCTaHOB/EHUS UmnyabcHbin Tupucrop
Pa3BEeTBEHHbIM YNPaBASIOWNA SNEKTPOA, ANS Tun TEN233-320-24
BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa
CpeaHuit NpsiMoit TOK LItav 320 A
MoBTOpsItOLLEECS UMMNYSIBCHOE Hanps>XXeHne B U
3aKPbITOM COCTOSIHUAM DRM 2000...2400 B
MoBTopsitoweecs nMnybcHoe obpaTHoe HanpshkeHne | Ugpm
BpeMs BbIk/tOUEHNS tq 25.0, 32.0, 40.0, 50.0 mMkc
Uprm, Urem, B 2000 2200 2400
Knacc no Hanps»xeHuo 20 22 24
T;, °C —60...4+125
NPEJIEJBHO JOITYCTUMBIE 3BHAYEHUS TIAPAMETPOB
O603HaYeHne N HaMMeHOBaHWE NapaMeTpa ME3‘C|:‘/; 3HaueHue YcnoBus nsmepeHus
MapameTpbl B npoBoAsiLLIEM COCTOSIHUMN
M . . 320 T.=85 °C; oBYXCTOpPOHHEE OXNaXaeHue;
Lrav aKCMMabHO AOTIYCTUMBIN CPEAHNN A 470 T.=55 °C; ABYXCTOpPOHHee oxnaxaeHue;
TOK B OTKPbITOM COCTOSIHUM
180 3n. rpaa. cuHyc; 50 'y
[eACcTBYIOLLMIN TOK B OTKPbITOM T.=85 °C; AByXCTOPOHHEE OXNAXKAEHUNE;
Itrms A 502 .
COCTOSIHUM 180 3n. rpaa. cuHyc; 50 'y
180 an. rpag. cuHyc;
t,=10 MC; eANHNYHBII
6.3 T=Timax | WMNynbC; Up=Ur=0 B;
7.0 T;=25°C | MMnynbc ynpasneHus:
Ie=Irem; Us=20 B; ter=50
I y o A MKC; dig/dt=1 A/mMKc
Y [APHbIN TOK B OTKPbITOM COCTOSIHWM 180 311, Fpaj. CUHYC:
t,=8.3 MC; eanHNYHbIN
6.5 Ti=Timax | nMNynbc; Up=Ur=0 B;
7.5 T;=25°C | MMnynbc ynpasneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/mMkc
180 an. rpag. cuHyc;
t,=10 MC; eanHNYHbI
190 Ti=Timax | WMNynbC; Up=Ur=0 B;
240 T;=25°C  WMnynbc ynpaBneHus:
Ie=Irem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC
I’t 3alMTHBIN NoKasaTenb A’c10? of /
180 an. rpag. cuHyc;
t,=8.3 MC; eanHMYHBbIV
170 Ti=T; max nmnynesc; Up=Ur=0 B;
230 T;=25°C | NMnynbC ynpasneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/Mkc
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Bnokuvpyroume napameTpbl

MoBTOpStOLLEECS UMMNYSIbCHOE T < To<Ts
06paTHOE HanpshKeHME jmin= = max
Uprm, Urrm MOBTOPSIOLLIEECS! UMMY/TbCHOE B 2000...2400 | 180 an. rpaa. cuHyc; 50 u;
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
HenosTopstowweecs MMNynbLCHoe
oo U 06paTHOg Ha#pmkeHme Z 8 | 2100..2500 Ij8"8”< Ty <Tjmaxi ) .
psm; Ursm HEMOBTOPSIOLLIEECS! UMY IbCHOE an. r_pan. CUHYC; €AMHWUYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YTPABNIEHNE PASOMKHYTO
Us. U MNMocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R MpAMOE HanpsXKeHNe 0.6Ursm | ynipaBneHme pasoMKHYTO
MapamMeTtpbl yripaBsieHust
MaKcuMarnbHbIA NPAMON TOK
Tram A 6
yrpaBfeHust
Tj=Tj max
MakcumanbHoe obpaTHoe
Urem B 5
HanpshKeHVe ynpaBieHust
P MaKkcuManbHasi pacceMBaeMas BT 3 T;=T; max ANSA NOCTOAHHOIO TOKA
¢ MOLLHOCTb MO YrpaBieHnto yrpaBieHusi
MapameTpbl nepexsiroueHns
KpuTnyeckasi ckopoCTb HapacTaHus Ti=Tjmax; Up=0.67"Uprm; Im=2 Itav;
(dir/dt)crit TOKa B OTKPbITOM COCTOSIHUM A/MKC 1600 Mmnynbc ynpaenenus: Is=2 A; Us=20 B;
(f=1 Hz) ter=50 MKC; dig/dt=2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napaMeTpbl
F MoHTa)kHoe ycunue KH 9.0...11.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTUKHA
O603HaYeHne U HaMMEeHOBAHUE XapaKTEPUCTUKK ME;:,; 3HayeHne YcnoBusi M3mepeHus
XapaKTepucTuku B NPOBOASALLEM COCTOSIHUM
Unn MIMnyNIbCHO® Hanpsbierme B B 280 | T;=25°C; Lm=1005 A
OTKPbITOM COCTOSIHWW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 1.50 T=T. .
j= Vjmaxy
r [MHaMnyeckoe ConpoTUBIIEHME B MOM 1.95 0.5 7 Irny < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHWM, MaKC
Tj=25 OC;
I TOK yaepxaHusi, Makc MA 500 Ub=12 B: ynpasneHmue pasoMkHyTo
Bnokupyrome XapakTepucTuku
MoBTOPSOLWMIACS UMMNY/TLCHBIN
Lw I 06paTHbIi TOK U NOBTOPSAOLLMIACS VA 150 Ti=T; max;
DRMy ZRRM WMMY/bCHBIV TOK B 3aKPbITOM Uo=Uprw; Ur=Uram
COCTOSIHWW, MaKC
Cofdon | Honpriernn s sapuron - e | 200320, | T=Toow
ot A 500, 1000 | Up=0.67"Uprm; yNipaBneHne pa3oMKHYTO
COCTOSIHUU®, MWH
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XapaKTepucTUKM ynpaB/ieHus

OTnuMparoLee NoCTOSHHOE 4.00 1= Tymn
Usr paiou B 250 | T=25°C
HarnpshKeHWe yrpaBieHusl, Makc 500 T= Ty Up=12 B; Ir=3 A;
=00 B MOCTOSIHHBIN TOK
y i J= limin | ynpaBneHns
I OJH::}?;LI;:MMH;:(CCTOHHHHM TOK VA 300 T,= 25 °C
ymp ’ 200 | T= Tmax
Uso HeoTnupatoLee NnocTosiHHoe B 0.25 T=T, o
HanpsXeHWe yNpaBneHnsi, MUH
H o " UD=O.67'UDRM;
Iep €OTNMIPAIOLLAN MOCTORHHEIN TOK MA 10.00 MOCTOSIHHBIN TOK yrpaBfieHus
yNpaBneHnsi, MyUH
AMHaMnuecKkne XxapakTepucTuku
tga BpeMsi 3aaep>XKn BKITIOYEHUS, MaKC MKC 0.60 T;=25 °C; Up=1000 B; Iw=Irav;
L.60. 2.00 di/dt=200 A/mMkc;
tot BpeMs BK/IIOUYEHNS?, MaKC MKC 2‘ 50’ 3' 20’ Umnynbc ynpaenenus: Is=2 A; Us=20 B;
e ter=50 MKC; dig/dt=2 A/MKC
25'0’ 32'0’ duD/dt=50 B/MKC; Tj:Tj maxy Im= ITAV;
40.0, 50.0 dir/dt=-10 A/MKc;
tg Bpems BbIknoueHns®, Makc MKC a } !
32.0, 40.0, | Ur=100 B;
50.0, 63.0 | dUe/dt=200 B/MKC; | (y=0.67Upm
Qn 3apsa 06paTHOro BOCCTAHOB/EHUS, KK 250
MaKc
BpeMsi 06paTHOro BOCCTaHOBNEHUS Ti=Tymaxy Im= Iav;
tr ! MKC 4.0 dir/dt=-50 A/MKc;
MaKC
O6paTHbIl TOK BOCCTAHOBE Ur=100 B
I, paTHbIN TOK B HOBJIEHMS, A 130
MaKc
TennoBble XapaKTepUCTUKKN
Re 0.0500 [ByXCTOpOHHEe
e ' oxnaxaeHue
Risgen Tennosoe conpoTuBeHne p-n °C/BT 0.1100 MocTosiHHbIN OxnaxgeHue co
nepexoa-Kopnyc, Makc TOK CTOPOHbI aHoAa
Run 0.0900 OxnaxpaeHue co
ek ' CTOPOHbI KaToaa
Ret TennoBoe CoNpOTUB/IEHNE KOpMYC- °C/BT 0.006 OCTOSHHbI TOK
oxnaguTenb, MaKc
MexaHUYecKne XxapaKTepucTuKm
m Macca, mMakc r 176
D [nvHa nyTn Toka yTeykun no MM 19.44
s MOBEPXHOCTK (monm)|  (0.765)
D [nunHa nNyTn ToKa YTEeYKKU rno BO3 MM 12.10
. YT T AYY | (aoiim)|  (0.476)
MAPKUPOBKA NMPUMEYAHUE
TBM 233 320 24 A2 M3 T4 lyxz | P KpuTuyeckas CKOpOCTb HapacTaHwWs HanpskeHWs B
1 2 3 4 5 6 7 8 3aKpbITOM COCTOSIHWM
1. TupuCcTOp BbLICTPOAENCTBYIOLMIA UMMYbCHBIN O6osHaueHve rpynnbl - P2 K2 E2 A2
2. KOHCTPYKTUBHOE WUCMONHEHMe (dup/dt)«it, B/MKC 200 | 320 | 500 | 1000

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A 2 Bpemst BIITIOYEHNS

4. Knacc no Hanps»XeHuio

5. Kputnuyeckas CKopoCTb HapacTaHus HanpshkKeHus B Obo3HaqeHue rpynnel T4 P4 M4 K4
3aKPbITOM COCTOSIHUM tot, MKC 1.60 | 2.00 | 2.50 | 3.20

6. M'pynna no BpeMeHu BbiktoYeHUs (dup/dt=50 B/MKc)

7. 'pyrina no BpeMeHn BKIIOYEHUS

. O603HayveHue rpynnel M3 K3 H3 E3
8. Knumatuueckoe ncnonHeHne no MOCT 15150: ¥YXJ12, T2
tq, MKC 25.0 | 32.0 | 40.0 | 50.0

% BpeMs BblkoHeHns (dup/dt=50 B/MKC




FABAPUTHbIE PASMEPbI

Twun xopnyca: T.B3

6041 (2,362)

. max 954 (2.126) DIA.
)
S 032 (1,260) DA
g S
I
4,,—7;[!:; ! g
= é. | <
S I =
< ‘ <
) __ = )
435 (0,138) DA, =
- ]
both sides S
2
932 (1,.260) DIA.

01,3 (0.051) DA
7 (0.076)

Bce pa3mepbl B MUnIMMeTpax (AtoriMax)

Coaepxaluascs 3aecb MHhopMaLMs ABNSETCA KOHMMAEHLMANBHON U HAXOAMTCS MOJ 3aLMTON aBTOPCKMX Mpas.
B MHTepecax ynyulleHus kadectsa npoaykumm, AO «MpoTOH-DNEKTPOTEKC» OCTAB/AET 3a COBOI NPaBo M3MEHSITb UHMOPMALMOHHbIE INCTI 63
YBEZOM/IEHMSI.



TFI233-320, 13-OkT1-2022
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HanpspkeHne B OTKpbITOM cocTosiHim - U, B

AHanutnyeckas hyHKUMUSA NPeaesibHOM BOMbT — aMMePHON XapaKTEPUCTUKMU:

V,=A+B-i, +C-In(i, + )+ D-,/ i,

KoadduumeHTsl ans rpacdmka
T] = 250C T] = T] max
A | 1.78462222 1.33243844
B | 0.00148771 0.00071068
C | 0.05693261 -0.04317084
D | -0.02759593 | 0.03292219
Puc.1 — NpegencHas BONbT-aMNepHas XapakTepucTuKa.
1- Tj=25 °C
2-T=125°C
500 F 1-p=180°
450 + 2-B=120°
; 1801 3-B=90°
400 +—=2 [ le— 4—B=60°
‘ 5-B=30°
350 £ ~
i 3 \ \
300 4 \\\V
[ 4
<i“zso g I~ &
z F ~ N \
™ 200 £ N \\\\
150 4 \§
100 4 I\
F ~N
50 4 \
0 :......... INETENTEE! INTRETERTE ETRNTERTES INNTRETRE] FNTRRTRNTS ITRNTRETEE T
50 60 70 80 90 100 110 120

Tc, °C

Puc. 2 — 3aBMCMMOCTb MaKCUMarsibHO AOMNYCTUMOMO CpeAHero ToKa B OTKPbITOM COCTOSHWUM Iray OT TeMnepaTypbl
kopnyca Tc Ans cMHycomaanbHoli (opMbl TOKa NPY pasfiMyHbIX yriax nposoamumocty, f=50 Iy,
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700
§ 1 - mocT. TOK
. 2-B=180°
[ \ (o]
600 TN So%n  3-B=120
[ \ o B le 4—B=90°
[ 2 N R
500 125G 5—B=60
\ 6 B=30°
400 & 3 .~ \ \
<7 ~N NN
z | 4\\\\
= L
=300 NN
TR
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100 L
0+
50 60 70 8 90 100 110 120

Te, °C

Puc. 3 — 3aBMCMMOCTb MaKCMMasibHO AOMYCTUMOMO CpeAHero ToKa B OTKPbITOM COCTOSIHUM Lray OT TeMMepaTypbl
kopnyca Tc AN NpsMOYrofibHOM hopMbl TOKa NP pasinyHbIX yriax nposoammoctu, f=50 u.

300 LI
I 1-B=180°
[ 2-B=120°
0 0,
250 13 N ﬂaﬂ 3 =90
2N - apeer
200 13 \\\\ - 5-p=30°
:4\ \\
< I
i 150 \\\\§\\\
= 5
\\\ \\\
100 § ~~ \\§\
™~
50 1 §\\
0 N
20 30 40 50 60 70 80 90 100 110 120

Tc, °C

Puc. 4 — 3aBUCMMOCTb MaKCMManbHO AOMYCTUMOro CpefaHero Toka B OTKPbLITOM COCTOSIHUK Iray OT TeMnepaTypbl
oxnaxzaeHus T, Ana oxnaxaaroLwero Bo3ayLHoro notoka 6 M/c, paamatop 0143 1 cuHycomaanbHol (GpopMbl Toka
npv pasnyHbIX yrnax nposoanMoctw, f=50 'y,
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350 1 T T T 1
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N
4200 '4\\\\§§\\ 6-p=30°
.5\
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L \ \
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I J
50 1 \\

20 30 40 50 60 70 80 90 100 110 120
Te, °C

Puc. 5 — 3aBMCMMOCTb MaKCMMasibHO AOMYCTUMOMO CpeAHEro B OTKPbITOM COCTOSIHUM ToKa Itay OT TemnepaTypsl
oxnaxaeHus T, ANs OXNaXkaaloLWwero Bo3ayLWwHoro notoka 6 m/c, paguatop 0143 n npsiMoyrosibHoM opMbl ToKa
Npu pas3nuyHbIX yrnax nposoanmocty, f=50 I'u.

10000 Y /\

'SSS

A/

1000

Itm, A

AN

-

NN

AN

AN NANA LN VAN
N
|

100
100 1000 10000
tp, MKC

Puc. 6 3aBMCMMOCTb UMMYNIbCHOTO TOKa B OTKPLITOM COCTOSIHUM It CMHYycOMAanbHOM hopMbl TOKa OT ANIUTENBHOCTM
UMNynbCoB t, Ans TemnepaTypbl kopryca T.=65 °C Ha BbICOKMX YacTOTax.

1-630Tu;
2—1000 Iy;
3-1600 l'y;
4 — 2500 I'y;
5—-4000 I'y;
6 — 6300 I'y;
7 — 10000 I'y;
8 — 16000 I'u.

Ycnosus: UD=0,67'UDRM; UR=0,67'URRM .
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10000 Itv /\
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/ /
100 P
10 100 1000 10000
tp, MKC

Puc. 7 — 3aBMCUMOCTb MMMY/IbCHOrO TOKA B OTKPbITOM COCTOSIHUM It CMHYCOMAANbHOM (hOpMbl TOKa OT
ANMTENBHOCTU MMNYILCOB t, Ana TemnepaTypbl kopryca T.=85 °C Ha BbICOKMX YacToTax.

1-630Tu; 5-4000 y;
2 —1000 I'y; 6 — 6300 I'y;
3-1600 ly; 7 — 10000 Iy,

4 — 2500 ly;
Ycnosus: UD=0,67'UDRM; UR=0,67'URRm.
10000 I
&
| Uto
AT N
< A N\
= 1000 T 7 AN
= A4 N
~ ol A
o / NCN
A A —~ N\ N
— N N N\
/S N\ N\
/ //’ \\ f~ I
= / / ‘5 4 3112 1
e A "6
100
10 100 1000 10000
tp, MKC

Puc. 8 — 3aBMCMMOCTb MMMY/IbCHOrO TOKA B OTKPLITOM COCTOSIHUW I CMHYCOVI,U,aﬂbHOﬁ ¢opMbI TOKa OT
AJMTENBHOCTY MMMYNLCOB tp, ANt TeMnepaTypbl kopryca Tc=105 °C Ha BbICOKMX YacTOTaXx.
1-630 Iy; 4 — 2500 Iy,
2 —1000 I'y; 5-4000 Iy;
3-1600 lNy; 6 — 6300 Iu.
Ycnosus: UD=0,67'UDRM; UR=0,67'URRm.
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Puc. 9 — 3aBMCMMOCTb MMMYNIbCHOrO TOKa B OTKPLITOM COCTOSIHUM It CMHYcoMAanbHOM OpMbl TOKa OT
LNMTENbHOCTU uMnynbea t, AN TemnepaTtypbl oxnaxaeHust T,=40 °C, oxna)xaaroLWwmii BO3ayLUHbIA NOTOK 6 M/C,
pagnatop 0143 Ha BbICOKMX YacTOTax.
1-630Tu; 5-4000 INy;
2 —1000 lu; 6 — 6300 lNy;
3-1600 l'y; 7 — 10000 Iy,

4 —2500 Iy
Ycnosus: UD=0,67'UDRM; UR=0,67'URRM.
10000 |\ —
0,5I™m
tp —
Vo
<
1000 N
=
\ ‘: —— 14—
VNN T — 2
N i
NN D~ T 4
\ N ~~ B
100 e
10 100 1000
dit/dt, A/MKkc

Puc. 10 — 3aBUCMMOCTb UMMYSIbCHOMO TOKa B OTKPLITOM COCTOSIHMM Itv TpaneuneBmaHon dhopMbl TOKa OT CKOPOCTU
HapacTaHus npsmoro Toka dir/dt, anutensHocTn uMnynbcos t,=1/2f, n TemnepaTtypol kopnyca T.=65 °C.
1-630 Iy; 5-4000 I'y;
2 —1000 Iy; 6 — 6300 I'y;
3-1600 I'y; 7 — 10000 Iy;
4 - 2500 I'y; 8 — 16000 'y
Ycneouns: Up=0,67Uprm; Ur=0,67 Ugrrm
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100 \
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dit/dt, A/mke
Puc. 11 — 3aBUCMMOCTb UMIMYSIbCHOMO TOKa B OTKPLITOM COCTOSIHUM Itv TpaneuneBmaHon dhopMbl TOKa OT CKOPOCTU
HapacTaHus npsmoro Toka dir/dt ana anutensHocTM uMNynbcoB t,=1/2f; n Temnepatypbl kopnyca T.=85 °C Ha

BbICOKMX YacTOTax.

1-630Tu; 5-4000 lNy;

2 —1000 l'y; 6 — 6300 I'y;

3-1600 lNy; 7 — 10000 Iy,

4 — 2500 ly;

Ycnosusi: Up=0,67 Uprm; Ur=0,67 Urrm

1000

0,5Im
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AN
N
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avay
/
/

N,

5 SN

\ —
100 AN

10

100 1000
dit/dt, A/mxc

Puc. 12 — 3aBUCUMOCTb MMMY/IbCHOTO TOKA B OTKPLITOM COCTOSIHUM Ity TpaneuneBnaHol (opMbl TOKa OT CKOPOCTU
HapacTtaHus Toka dir/dt ans anutenbHocTn nmnynbcoB t,=1/2f, n Temnepatypbl kopnyca T.=105 °C Ha BbICOKMX

YyacToTax.
1-630Tu; 4 — 2500 ly;
2 —1000 I'y; 5—-4000 I'u.
3-1600 ly;

Ycnosus: UD=O,67'UDRM; UR=0,67'URRM
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Puc. 13 — 3aBUCUMOCTb UMMY/IbCHOTO TOKA B OTKPLITOM COCTOSIHUM Itv TpaneuneBnaHon (opMbl TOKa OT CKOPOCTU
HapacTaHus Toka dir/dt ana gnutensHocTM MMNynbcoB t,=1/4f; n TemnepaTtypbl kopnyca T.=65 °C Ha BbICOKMX
YyacToTax.
1-630Tu; 5-4000 lNy;
2 —1000 ly; 6 — 6300 I'y;
3-1600 lNy; 7 — 10000 Iy,

4 — 2500 ly;
YcnBous: UD=O,67'UDRM; UR=0,67'URRM
10000 — —
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ANER a=
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dit/dt, A/Mxc

Puc. 14 — 3aBUCMMOCTb UMMNYJIbCHOMO TOKa B OTKPbITOM COCTOSIHUM Itv TpaneumneBnaHon hopMbl TOKa OT CKOPOCTY
HapacTaHus Toka dir/dt ans anutenbHocTn uMnynbcos t,=1/4f, n Temnepatypbl kopriyca Tc=85 °C Ha BbICOKMX
yacToTax.

1-630Tu; 5—-4000 INy;
2 —1000 ly; 6 — 6300 INy;
3 -1600 ly; 7 — 10000 Iy,
4 — 2500 Iy;

Ycnosus: Up=0,67Uprm; Ur=0,67 Ugrrm
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Puc. 15 — 3aBUCMMOCTb MMMNYSIbCHOIO TOKa B OTKPbITOM COCTOSIHUK Itv TpaneumMeBnaHon opMbl TOKa OT CKOPOCTY
HapacTaHusa Toka dir/dt ans anutenbHOCTM MMNynbcoB t,=1/4f, u TemnepaTypbl kKopnyca T.=105 °C Ha BbICOKMX
YyacToTax.

1-630 ly; 4 — 2500 Iy,

2 —1000 I'y; 5-4000 I'y;

3-1600 ly; 6 — 6300 Iu.
Ycnosus: Up=0,67Uprm; Ur=0,67 Ugrrm

10000 N R
0,5I™
R | —
1/fo
\ A
E::\\\
< \ \\
Eﬁ - \ \\‘ .
o \ ‘\ \ o ——
\ N\ D -
. N\ N o~ 2
\ N\ \\ —~——
\ N — 3
\ —
\\ \\ 4l
—
N -
\ \5\
\6 \\N~‘§ >
\\ ~
100
10 100 1000
dit/dt, A/mkc

Puc. 16 — 3aBUCMMOCTb UMMYSIbCHOMO TOKa B OTKPLITOM COCTOSIHUM Itv TpaneuneBmaHon dhopMbl TOKa OT CKOPOCTU
HapacTaHus Toka dir/dt ans anutenbHocTn nmnynbcoB t,=1/10f; n TemnepaTtypbl kopnyca T.=85 °C Ha BbICOKMX
yacToTax.

1-630Tu; 4 — 2500 l'uy;

2 —1000 lu; 5-4000 y;

3 -1600 ly; 6 — 6300 I'u.
Ycnosus: UD=0,67'UDRM; UR=0,67'URRM
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Puc. 17 — 3aBUCMMOCTb UMIMYSIbCHOMO TOKa B OTKPLITOM COCTOSIHUM Itv TpaneuneBmaHon dhopMbl TOKa OT CKOPOCTU
HapacTaHus Toka dir/dt ana anutenbHocTn umnynscoB t,=1/10f, n TemnepaTypel kopnyca T.=105 °C Ha BbICOKMUX

YacToTax.
1-630Tu; 4 — 2500 ly;
2—1000 Iy; 5—4000 'y,
3-1600 I'y;
Ycnosus: Up=0,67"Uprm; Ur=0,67"Ugrm
1000 051
. q —
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100 N —
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dit/dt, A/mxc

Puc.18 — 3aBMCMMOCTb MMMYJIbCHOMO TOKa B OTKPbITOM COCTOSIHUM Itv TpaneumMeBuaHon hopMbl TOKa OT CKOPOCTYU
HapacTaHus Toka dir/dt ans anutenbsHocTn nMnynbcos t,=1/2f,, Temnepatypa oxnaxaeHus T.=40 °C,
oXNlaXAatoLWmnii BO3AYLLUHbIA NOTOK 6 M/c, paguaTop 0143 Ha BbICOKMX YacToTax.

1-630 ly; 4 — 2500 Iy,

2—1000 I'y; 5-4000 I'y;

3 -1600 ly; 6 — 6300 Iu.
Ycnosus: Up=0,67Uprm; Ur=0,67 Ugrrm
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Puc. 19 — 3aBUCMMOCTb UMIMYSIbCHOMO TOKa B OTKPLITOM COCTOSIHUM Itv TpaneuneBmaHon dhopMbl TOKa OT CKOPOCTU
HapacTaHusl Toka dir/dt ans anutenbHocTn uMnynbcoB t,=1/4f,, TeMnepaTtypa oxnaxaeHus T.=40 °C,
OXNTaXKAOLLNIA BO3AYLLHBIV NOTOK 6 M/c, paguatop 0143 Ha BbICOKMX YacToOTax.

1-630Tu; 4 - 2500 I'y;

2 —1000 ly; 5-4000 y;

3-1600 ly; 6 — 6300 I'u.
Ycnosus: UD=O,67'UDRM; UR=0,67'URRM
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Puc. 20 — 3aBUCMMOCTb UMMYSIbCHOMO TOKAa B OTKPLITOM COCTOSIHWMM Irv TpaneuneBmaHon hopMbl TOKa OT CKOPOCTU
HapacTaHus Toka dir/dt gns anutenbHocTn uMnynbcos t,=1/10f;, TeMnepaTypa oxnaxaenns T,=40 °C,
OXNAKAAOLMIA BO3AYLLHBIN NOTOK 6 M/C, pagnaTop 0143 Ha BbICOKMX YacTOTax.

1-630Tu; 4 — 2500 l'y;

2 —1000 lu; 5-4000 y;

3-1600 l'y; 6 — 6300 I'u.
Ycnosus: UD=O,67'UDRM; UR=0,67'URRM
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Puc. 21 — 3aBNCMMOCTb yaapHOro toka Iysw OT ANMTenbHOCTM uMnynbea t, AN NonycMHyconaansHoro uMnysbca.
1-T;=125°C
2 -T;=25°C

Ycnosus: Ug=0.
TUnNMuHoEe M3MeHEeHMe Irsy OTHOCUTENIbHO HOPMUPOBAHHOTO Itsy” — MAKCUMAsbHO AOMYCTUMBIN MMMYNLC TOKa Npu
t, = 10 mc, Ur = 0, TeMnepaTypa nepexoaa 125 °C.
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= 1,5 \
\\\\\
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1 10
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Puc. 22 — 3aBUCUMOCTb yAapHOro Toka sy OT ANUTENBHOCTM UMNYyIbCa t, ANS HaYvasbHOM TeMMepaTypbl Nepexoaa:
1-T;=125°C
2-T;=25°C

Ycnosust: Ur=0,8-Urrm

TUnNnMuHoEe M3MeHeHMe Irsy OTHOCUTENIBHO HOPMUPOBAHHOTO Itsm” — MAKCUMAsbHO AOMYCTUMBIN MMMYNLC TOKa Npu

to = 10 mc, Ur = 0, TeMnepaTypa nepexoaa 125 °C.
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Puc. 23 — 3aBNCMMOCTb YAapHOro Toka Irsw OT KOMYECTBa NOYCMHYCOMAANBHBIX MMMYSbCOB Toka N
1-T;=125°C
2—-T;=25°C

YcnoBusi: MMMyNbCbl CUHycouAaanbHOM GopMbl, anutenbHocTb t, = 10 Mc, f= 50 u, k03hpUUMEHT BpeMeHu
BKJTIOYEHUS-BbIK/TOYeHUs Vr=0.

TunuyHoe n3mMeHeHue Irsy OTHOCUTENBHO HOPMUPOBAHHOIO Itsm” — MAaKCMMAIbHO AOMYCTUMbINA UMMYNLC TOKA Npu

t, = 10 mc,Ur = 0, TemnepaTypa nepexoga 125 °C.
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Puc. 24 — 3aB1CMMOCTb yAapHOro Toka Irsw OT KONM4YecTBa NosyCMHyCcoMaasbHbIX MMMYbCOB Toka N
1-T;=125°C
2-T;=25°C

YcnoBusi: MMMyNbCbl CMHycouaanbHon ¢opMbl, AnuTenbHOCTb t, = 10 Mc, f= 50 U, KO3(dMUMEHT BpemeHu
BK/ItOYeHUS-BbIkNtodeHns 2, Ur=0,8-Urrwm.

TUNMuHoE M3MeHEHME Irsy OTHOCUTENIbHO HOPMUPOBAHHOTO Itsy” — MAKCUMAsbHO AOMYCTUMBIN MMMYNLC TOKa Npu
t, = 10 mc,Ur = 0, TemnepaTypa nepexoga 125 °C.
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Puc. 25 — BonbT-amMnepHast XxapakTepucTuka Lenu yrnpasneHus
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Puc. 26 — 3aB1CUMMOCTb 3ai€PXXKM BPpEMEHU BKIIOHEHUS ty (1) M BpeMeHun BrtoYeHus ty (2) OT uMnynbca Toka
ynpasneHust Irom

Ycnosus: T;=25 °C, Up=500 B, dig/dt=1 A/MKc, te= 10 MKC, I+=Itav.
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Puc. 27 — 3aBUCMMOCTb BPEMEHW BKIOYEHUS tq OT 06paTHOro HanpskeHus Ug.
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Ur.B

Ycnosus: Ti=125 °C, It=Imny, (dir/dt)=10 A/Mkc, dUp/dt=50 B/mkc, Up=0,67Uprm.
TUNUYHOE U3MEHEHME t; OTHOCUTENIbHO HOPMANM30BAHHOrO BPEMEHM BbIKMYeHus tq npu T; = 125 °C, It=Iny,
(dir/dt)i=10A/Mkc, Ur=100 B, dUp/dt=50 B/Mkc, Up=0,67 Uprm
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Puc. 28 — 3aBUCMMOCTb BPEMEHM BbIK/IIOYEHUS tq OT CPeAHEro Toka B OTKPbITOM COCTOSIHUM Ir/Itav.
Ycnosusa: Ti=125 °C, (dir/dt)=10 A/mkc, Ur=100 B, dUp/dt=50 B/mkc, Up=0,67 Upgm.

TunnMuHoe M3MeHeHue t; OTHOCMTENBHO HOPMA/IM30BAHHOMO BPEMEHW BbiK/oUeHUs tq npu T;

(diT/dt)f= 10A/MKC, Ur=100 B, dUD/dt=50 B/MKC, UD=O,67'UDRM
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(dit/dt)r, A/Mmre
Puc. 29 — 3aBNCMMOCTb BpeMeHu BbIKITIoYeHUs tq OT CKOpOCTM criaga aHoAHOro Toka dir/dt
YcnoBus: T]=125 OC, IT=ITAv, Ur=100 B, dUD/dt=50 B/MKC, UD=O,67'UDRM.
TUNUYHOE U3MEHEHME t; OTHOCUTENIbHO HOPMANM30BAHHOrO BPEMEHW BbIKMYeHUs tq npu T; = 125 °C, It=Iny,
(dir/dt)i=10 A/mkc, Ur=100 B, dUp/dt=50 B/mkc, Up=0,67 Upgm.
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10 100 1000
dUp/dt, B/mke

Puc. 30 — 3aBMCMMOCTb BPEMEHM BbIKJIIOUYEHUS t; OT CKOPOCTU HapacTaHUs HanpskeHms dup/dt

Ycnosus: T]=125 °C, I+=Itay, (dIT/dt)f=10 A/MKC, Ur=100 B, Up=0,67"Uprm.
TUNUYHOE M3MEHEHME t; OTHOCUTENIbHO HOPMANM30BAHHOrO BPEMEHW BbiKMYeHus t'q npu Ty = 125 °C, It=Iny,
(dir/dt)i=10 A/mkc, Ur=100 B, dUp/dt=50 B/mkc, Up=0,67 Upgm.
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Puc. 31 — 3aBMcMMOCTb 3apsiaa 06paTHOro BOCCTaHOBEHMS Qr, OT CKOPOCTM Cnaja aHoAHOro Toka dir/dt
1- ITZO,S'ITA\/;
2 - Ir=Irav;
3 - IT=1,5'ITAV .
Ycnosusi: T; = 125 °C, Ur=100 B.
TunnuHoe n3MeHeHne Q. OTHOCUTENIbHO HOPMUPOBAHHOMO Q. npu T; = 125 °C, Ir=Iray, (dir/dt)=50 A/MKc,
Ur=100 B.
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(dit/dt)r, A/mkc
Puc. 32 — 3aBMCMMOCTb BpeEMEHM 06paTHOrO BOCCTAHOBNEHUS t OT CKOPOCTM CrMaja aHoAHOro Toka dir/dt
1- IT=0,5'ITAv,'
2 - Ir=Irav;
3- IT:].,S'ITAV .
Ycnosusa: T; = 125 °C, Ug=100 B.
TUN1YHOE M3MeHeHUE t, OTHOCUTENBHO HOPMUPOBAHHOTO t, Npu T; = 125 °C, Ir=Iny, (dir/dt)=50 A/mMkc, Ur=100 B.
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Puc. 33 — MakcnManbHasi 3aBUCMMOCTb TOKa 06paTHOr0 BOCCTAHOBMEHUS I OT CKOPOCTM Chaja
1- IT=0,5'ITAV;
2 - L=l
3 - IT=1,5'ITAV .
Ycnoeusa: T; = 125 °C, Ug=100 B.
TunuMuHoe m3MeHeHue Iy OTHOCMTENBHO HOPMUPOBaHHOrO I ~ mpu T; = 125 °C, It=Iy, (di/dt)=50 A/MKc,
Ur=100 B.
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Puc. 34 — 3aBMCMMOCTb NMOTEPb MOLLHOCTU Pray OT CpeAHEro NPSAMOro Toka Itay CHyconaanbHoM dhopMbl Npu
pasnmyHbIX yrnax nposoammocty (f=50 My, ABYCTOpPOHHEE OxnaXaeHme)

2022-0kT-13 v1.6 © Proton-Electrotex MHbopMaLumoHHbii Jiuct TBEU233-320-24 CTpaHuua 21 u3 24



1600 T

I
P z 2 1
1400 . 0 M8 0% . / I
1200 £ R + 1 /
i 5 /
10m L ki

&
> am f
Pa ///// 1 - mocT. TOE
s / y/ Z- =130
a0 % 3- f=l2rF
i 4 [0
am t 5— i
[ 6 - =20
0 . :
1] 200 400 GO0 200

L. A

L

Puc. 35 — 3aBUCMOCTb MOTEPb MOLIHOCTU Pray OT CpeaHero npsiMoro Toka It NpsiMOyrosibHon opMbl Npu
pasnmuHbIX yrnax nposoammocty (f=50 u, ABYCTOpPOHHEE OxnaXxaeHue)
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Puc. 36 — O6wume notepn MOLHOCTU OAHOITO CUHYCOMAANIbHOIO MMMYJibCa TOKa B OTKPbITOM COCTOSIHUM OT
ANUTENBbHOCTU UMMynbca t, U ToKa I
Ob6wme noTepmn MOLLHOCTH:

1-6G;
2-4G;
3-2G;
4-1G;
5-06G;
6-04G;
7-0,2G;
8-0,1G;
9-0,06G.

YcnoBus: UD=O,67'UDRM; UR=0,67'URRm.
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Puc. 37 — O6ume noTepu MOLLHOCTU OAHOMO TpaneLmneBnaHOro MMMy/bca ToKa B OTKPLITOM COCTOSIHUM OT

ANUTENBHOCTM UMNYsbca t, U Toka Iy
O6Lume noTepy MOLLHOCTU:

1-10G; 6-0,6G;
2-6G; 7-04G;
3-4¢G; 8-0,2G;
4-2G; 9-0,1G.
5-1¢G;
Ycnosus: dir/dt = 50 A/MKC; UD=O,67'UDRM; UR=0,67'URRM.
I —_—
10000 ™
— tp 4
NN
NN
N
\ \ \:\ \\V
N NN
N \\ \\\\N
= 1000 ™~ NN
= ~
N N\ N\
~ N AN
\~\7 ~N N
N \\
N
\ s \\\\\\\\
N
N~ N
SN AN
100
10 100 1000 10000
tp, MKC

Puc. 38 — O6wme noTepyn MOLWHOCTY OAHOIO TpaNeLMeBUAHOrO MMMY/bCa TOKA B OTKPLITOM COCTOSIHUM OT

ANUTENbHOCTM uMnynbea t, U Toka Iy
O6Lwume noTepn MOLLHOCTH:

1-10G;
2-6G;
3-4G;
4-2G;
5-1¢G;
6-0,6G;
7-04G;
8-0,2G.

Ycnosus: dIT/dt = 100 A/MKC; UD=0,67'UDRM; UR=O,67'URRM.
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Puc. 39 — ObLume noTepy MOLHOCTM OAHOMO TpaneumMeBnaHOro UMMysbCa TOKa B OTKPbITOM COCTOSIHUM OT
ANUTENBHOCTU uMnNysbea t, n Toka I
O6Lume noTepy MOLLHOCTU:

1-10G;
2-6G;
3-4G;
4-2G;
5-1G;
6-0,6G;
7-04G;
8-0,2G.

Ycnosus: dIT/dt = 200 A/MKC; UD=0,67'UDRM; UR=O,67'URRp4.
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