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Tupucropsl

Ha3nauenue u 00s1acTb NpUMEHEHUS

TpuonHbIe TUPUCTOPHI, HEMPOBOIAIIUE B 0OPAaTHOM HAMIPABICHUH, B JAILHEHUIIIEM UMEHYEMBIC «TUPUCTOPBDY,
BBbIITyCKatoTCst Ha TOKK OT 10 A 1o 125 A u nanpsbxkenueMm ot 100 B no 2000 B: T112-10, T112-16, T122-20, T122-25,
T122-32,T132-16,T132-25, T132-42, T131-40, T131-50, T132-40, T132-50, T132-63, T141-40, T141-50, T142-32,
T142-40,T142-50,T141-63,T141-80, T142-63, T142-80, T151-63, T151-80, T152-63, T152-80, T152-100, T152-125.

TupucTops! IpeAHa3HaYeHbI ISt paboThl B CHJIOBBIX LIEMSAX MOCTOSHHOTO M IIEPEeMEHHOTr0 ToKa dacTtoToit 10 500 ',
a TaKkKe B JIEKTPUIECKOM 000PYI0BAaHUH MOPCKHUX CYIOB HEOTPAaHHUEHHOTO paiiOHa TIIABaHUS U MOTYT IPUMEHSTHCS B
Pa3IMUHBIX IPe00Pa30BaATEISIX AIEKTPOIHEPIUH.

YcnoBus 3KCIIyaTanuu

TupucTOpsl JOMYCKAIOT AKCIUTyaTalUIoO TIPU TeMIlepaType okpyxatoiieit cpenbl or Munyc 50 °C (munyc 60 °C mmns
YXJI2.1) 10 MaKCUMAIIBHO JIOTTYCTUMOW TEMIIEpaTyphl TPH COOTBETCTBYIOIIEM CHIDKEHUH JIEHCTBYIOIIETO TOKa B
OTKPBITOM COCTOSIHWH, IPUBEACHHOM Ha IpaduKe 3aBUCUMOCTH JICHCTBYIOIIETO TOKA OT TEMIIEparypbl OKpY KaroIe
Cpelbl .

Knumarngeckoe UCTIONIHEHUE U KaTeropus pazmereHus Tupuctpopos Y2, YXJI2.1, OM2.1, T3 1o I'OCT 15150-69 .

TupucTopsl npegHa3HAYEHBI 17151 IKCIUTyaTallid BO B3PhIBOOE30MACHBIX U XUMHUYECKH HEAKTUBHBIX CpeliaX B YCIIO-
BUSIX, HCKJIIOYAIOIINX BO3/IEHCTBUE PA3INYHBIX U3IyUeHUH (HEUTPOHHOTO, 3JIEKTPOHHOT0,-M3JIy4€HHUs U T.].) B aTMO-
cdepe ycnoBHO uncToii (tun I) mmm npomeinuieHHoit (tun 1), e conep:kanue KOPPO3UHHO AKTUBHBIX ar€HTOB HE JIOJIK-
HO MPEBBIIATH : cepHUCTOro rasa - 0,031 mI'/M?, xmopuaos - 0,3 mI'/M* B cyTKH.

THupUCTOPHI TOMYyCKalOT BO3IEHCTBIE BHOPAIIMOHHBIX HArpy30K B nuara3one yactot ot 1 ' go 100 ' ¢ yekopenu-
eM 50 M/c?, MHOTOKpATHBIX YAapOB JUTUTEIBHOCTBIO 2-15 Mc ¢ yckoperueM 150 M/c* M OIMHOYHBIX yIapoB
JUTHTEITLHOCTRIO UMITYTTbca 50 Mc ¢ yekoperueM 40 m/c2.

I'pynina M27 ycnosuii sxcrutyaranuu mo F'OCT 17516-72.

Pexomenmyembie oxnagutenu tumna: OP221 (mmua 60), OP231 (mmHa 80), OP241 (mmura 80), OP251 (mymua 80) B
cootBercTBUM ¢ TY ¥V 32.1-30077685-015-2004 u O111 B coorBercTBUM ¢ TY16-729.377-83.

Huonst coorBercTByoT TY YV 32.1-30077685-023:2006.

YciaoBHOe 0003HAYECHHE THPUCTOPOB

Tupuctop

VenoBHOE 0003HAYCHUE METAIIIOCTEKITHHOTO Kopmyca

VenosHoe 0003HAUEHHE pa3Mepa MECTUTPaHHUKaA «IIO KIIHOI»

YcnoBHOE 0003HaYEHUE IITHIPEBOTO UCIIOJTHEHHUS KOTIpyCa!
C KECTKHUM BBIBOJOM -2, C THOKHUM BBIBOAOM -1

MakcuManbHO TOMYCTUMBINA CPETHUI TOK B OTKPBHITOM COCTOSI-
HAH, A

Knacc

['pynna mo KpuTHYECKOH CKOPOCTH HApACTAHUS HAIIPSKEHNUS B
3aKpPBITOM COCTOSIHUH

—— Kimmarndyeckoe UCIIOJIHEHHE 1 KaTreropus pasmMClIICHUs
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KoMmieKTHOCTh MOCTABKM M (POPMYJIMPOBaHUE 3aKa3a

TupucTopsl nocTaBIsIOTCA 0€3 OXJIagUTeNeH, HO 110 COMIACOBAHMUIO C MPEIIPUSTHEM-U3TOTOBUTEIEM MOTYT TOC-
TaBJIATHCS C KOMIUIEKTOM KPETIeKHBIX JeTaleil n OXJIaAuTeIeM.

K kax10ii napTuu TUPUCTOPOB, TPAHCIIOPTUPYEMBIX B OJJMH aJIpec, MPUIIAracTcs STUKETKA.

[pu 3aKa3ze THPUCTOPOB HEOOXOAUMO YKa3aTh: HAUMEHOBAHKE, THII, KJIACC, TPYIITY 10 KPUTUYECKOW CKOPOCTH Ha-
pacTaHus HapsDKEHUSI B 3aKPBITOM COCTOSIHUM , KIIMMATHUECKOE HCIIOJHEHUE U KaTETOPHUIO Pa3MELIECHUs, HOMEp TeX-
HUYECKHX YCJIOBUH, KOJTMYECTBO, KOMIUIEKTHOCTb.

[Ipumep 3akaza 20 mTyk TUpUCTOPOB HA TOK 50 A, BOCKMOTO KJlacca, ¢ THOKUM BBIBOJIOM , KPHTUYECKOH CKOPOCTH
HapacTaHUs HaNpsDKEHHS B 3aKpbIToM cocTostan 200 B/Mke (Tpynma 4), KIMMaTn4eckoro HCIIOTHEHUsSI U KaTeropruu
pasmerenns Y XJI2.1, 6e3 oxmamuTenei:

Tupuctop T131-50-8-4-YXJI2.1, TY ¥V 32.1-30077685-023:2006, 20 mTyk 6€3 0XJIaauTeNeH.

Yka3zanus no MOHTAYKY M IKCIIyaTaluuu

[Tpu 3KkcIuTyaraluu THPUCTOPOB € OXJIAJUTEIECM HEOOXOIUMO 00ECIIEUNTh OCCIIPEISITCTBEHHOE BO3/YIITHOE OXJIaXK-
nenue. /I HaJle)KHOTO TETIOBOTO KOHTAKTa, KOHTAKTHASI TOBEPXHOCTh OXJIaIUTENeH JTOKHA UMETh IIEPOX0BATOCTh
He 6osee 3,2 MKM.

KoHTakTHYI0 MOBEPXHOCTh PEKOMEH/IYETCS TIOKPHITh PABHOMEPHBIM CJIOEM TOIIUHON 0Koio 0,1 MM TerionpoBo-
et mactel KITT-8 TOCT 19783-74.

[pu HaMMYUK JONOTHUTEIHLHOTO MOAOTPEBA CO CTOPOHBI COCETHEH anmapaTyphbl, €ro HeOOXOAUMO YUUTHIBATH MPU
OIPEJICIICHUH JIOITYCTUMBIX HArpy30K.

I[OHyCTHMLIe OﬁpaTHble mapamMeTpbl 1 nmapaMeTpbl 3aKPLITOT0 COCTOSAHUA TUPUCTOPOB.

s Ge3omacHO# paboThl THPUCTOPOB HEOOXOANMO, YTOOBI CITydaifHbIe MMITYIIECHI TIEPEHAIIPSKEHIS B 00OpaTHOM
nanpasnennu (U ) 1 MMITYJIbChI TIEPEHANPSIKEHNUS B IPSIMOM 3aKpBITOM cocTosiHuu (U (), HE TIPEBBILIATN MAKCHMAJTb-
upix 3Ha9eHni (U, 1 U o).

Jliis Haie)KHOM PabOThI TUPUCTOPOB PabOUUe 3HAYCHHMSI TOBTOPSIONIETOCS UMITYJILCHOTO HAIIPSKEHUST B 00OpaTHOM
( Ugyy ) ¥ IPAMOM 3aKpbITOM cocTostHuu (U
( URWM < 08 URRM > UDWM < 08 UDRM) :

3HaYCHUS MOCTOSTHHOTO HAMPSHKEHUS B 3aKPHITOM COCTOSIHUU U ITOCTOSTHHOTO OOPATHOTO HAIIPSIKCHIS HE JTIOJKHBI
npesbimarh 60 % ot nanpsbkenus kinacca (U, < 06U, U < 06 U, ).
[IpuBeeHHBIC COOTHOIICHUS MEX Ty 3HAUCHUSIMU Pa00Yero HAMPSHKEHUS B 00PaTHOM M MPSIMOM 3aKPBITOM COCTOSI-

bwy ) HE JOJDKHBI TIpeBbImIaTh 80 % OT HANpPsHKEHUs Kiacca

HHUH 00€CIIeUNBACT HA/ICKHYIO PadOTy TUPUCTOPOB B TEYEHUH UX CPOKa CIryKObl. ClielyeT OTMETHTD, YTO MOBBIIIE-
HHE TI0Ka3aTelieil HaIeXKHOCTH TUPHUCTOPOB 110 CPABHEHHIO C TAHHBIMU TEXHUYECKUX YCIOBUI MOKET OBITh JJOCTUTHY-
TO 3a CUET CHIDKCHUS paboyeil TeMIiepaTypsl M YMEHBIICHHS BEITMYMHBI pad0ouero HarpsHKeHHs 0 CPaBHEHHUIO CO 3Ha-
YEeHHEM TIOBTOPSIOLIETOCS UMITYJIbCHOTO HapshKEHMs. JIpyrumu ciioBamMu, IpUMEHEeHNE 715 3aJJaHHBIX YCIOBHUH dKCII-
JyaTtaluy TUPUCTOpa OoJiee BBICOKOTO Kiacca U ¢ OONBIINMH NpeIeIbHBIMUA TOKAMU MOBBIIIAET HAIC)KHOCTh HX Pado-
ThL. [Ipudem, cKOpOCTh HapacTaHUsl MPSIMOTO HAMPSHKEHHSI B 3aKPHITOM COCTOSTHUH HE JIOJKHA MPEBBIIIATh MaKCH-
ManbHO fomyctumoe 3Hauenue (dU/dt) . , ykasanHoe B TabnmIle B COOTBETCTBMH C IPyIIol Tupuctopa mo (dU/dt) ..
[IpeBbImeHre 3TOr0 3HAUYCHHUS TPUBOAUT K BKIFOYCHUIO TUPUCTOPA 03 To/Iaul UMITYJIbCa YIIPABICHUS U, B KOHEYHOM
UTOTE, BBIXOY THpHCcTOpa u3 cTposi. Orpannuenne dU/dt obecrieunBaeTcs BKiroueHHeM RC- 1ienodkn mapasmiensHo K

Ka)KJIOMY THPUCTODY.
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JlomycTuMble MapaMeTpbl U XapaKTEePUCTHUKUA THPUCTOPA B OTKPHITOM COCTOSTHUM.

IIpenenbHBIM TOKOM KOHCTPYKIMHU SIBJISIETCSI MAKCUMAJIBHO JOIYCTUMBIN CPEAHUI TOK TUPUCTOPA, 3aJaHHBIN IIPU
oTIpe/ieTIeHHOM Temreparype kopiyca. [IpeBblare 3TOT TOK IPH YCTaHOBUBILEMCS peKUME PabOThl THPUCTOPA HE
pasperaeTcs. OKCIUTyaTHpOBaTh TUPUCTOPHI IPU MAKCHMAJIbHO JIOITyCTHUMOM TOKE Harpy3Kd MOXHO TOJIBKO obecrie-
YHMB OXJIXIEHHE, JOCTATOUHOE ISl OAJEPKAHUS TEMIIepaTypbl KOpIlyca TUPUCTOpa HE BhILIE yKa3aHHOW. CrocoObl
OXJIKJCHUS MOTYT OBITh pa3JIn4Hble: NPUHYAUTEIbHOE BO3MYIIHOE, BOISHOE, KPEIUIEHHE Ha OXJIAUTEINb C JOCTAaTO4-
HO HU3KHMM TEIJIOBBIM CONPOTUBIIEHUEM H T.II.

Ecnu remneparypa kopiryca BbIIe 3aJaHHOM, TOK Harpy3KH HEOOXOIUMO CHUKATh COIIACHO IpadiKa 3aBUCUMOC-
TH CPETHETO TOKA B OTKPHITOM COCTOSIHMM OT TeMIIepaTypsl Kopiryca (PUCYHOK 2 JUIsl TOKa CHHYCOUAAIbHON GOpMBbl 1
PHUCYHOK 3 15l TOKa MPSIMOYTOJIBHOM (POPMBI).

B 3aBucuMocTH OT TOKa Harpy3KH MPOUCXOANT PACCESTHUE MOIITHOCTH B CTPYKTYpe TUpHcTOopa (pPUCYHKH 6 1 7).0Ta
3aBUCUMOCTb OIpeeNseTcs o popMyIie:

P=U, L., +krl

T(TO) T(AV) T(AV)?

riae U, - TOpOroBOe HaNpsiKeHHe ,

r, - JMHAMHYECKOE CONPOTHUBIICHHE,
k, - xoahduumeHt hopmsl TOKa (AL OTYCHHYCOUABI K = 1,57).

YT0OBI THPUCTOP HE MEpPErpeBalIcs, HEOOXOAUMO OOECIIEYNTh €r0 JOCTaTOYHOE OXJIAKICHHUE.

IIpu sKkcnTyaTalu THPUCTOPA HA TUIIOBOM OXJIaJNTENE ITPU €CTECTBEHHOM OXJIAKAECHHH, IOIYCTUMOE 3HAYEHHUE
CPEJIHETO TOKA B OTKPHITOM COCTOSIHUHU OIPENEIIAETCS 10 3aBUCUMOCTSAM CPEJIHErO TOKA B OTKPHITOM COCTOSIHUM OT
TEMIIEPATypbl OKPYKaIOLIEH CPeJibl, IPEBEIECHHBIM HA PUCYHKaX 4 1 5.

B pexxnme KpaTKOBPEMEHHBIX TOKOBBIX HArpy30K JIOITYCKAETCs IPEBBILIEHHUE JOIyCTUMBIX TOKOB Harpy3KH Ha TH-
noBoM oxyaautese. Takol TOK Ha3kIBAETCSA TOKOM paboueii meperpysku L . AMIITMTY1HOE 3HAYEHHE TOKa pabouein
NEePErpy3Ku ONpeesseTcs 0 3aBUCUMOCTH OT JUIMTEILHOCTH NeperpyskH t (pucyHnok 10).

MakcumanbHOe 3Ha9€HHE OJJMHOYHOTO HMITYJIbCa aBApUHHOM Neperpys3ku B TedeHun 10 Mc Ha3bIBaeTCs ylapHbIM
TokoM L. Ero 3nauenue npuseneHo B Tabauie. Bo3aelcTBre 5TOro MMITyJIbCa TOKa MPUBOAUT K HEKOTOPOMY IIPEBBI-
IIEHUIO TEMIEPATYPbl CTPYKTYPhl THPUCTOPA HAJ| IIPEENIbHO JomycTiMoi. Ha BpemMs THPUCTOp TepsieT CIOCOOHOCTh
BBIJIEP)KUBATh 00paTHOE HAMpPsKEHUE, COOTBETCTBYIOMIEE ero Kiuaccy. IToaToMy nmpukiaabsiBaTh 0OpaTHOE Hapske-
HHE K THPUCTOPY MOCJIE UMITYJIbCA YAaPHOIO TOKA HE PEKOMEH TYETCSl.

Ecnm JuiTenbHOCTh aBApUIHHOTO UMITYIIbCa MeHee 10 Mc, nomycTrMas aMIIMTya OMHOYHOIO MMITyJIbCa TOKa B
aBapUIHOM PEKHUME ONPENETAETCS 10 rpaduKy 3aBUCMMOCTH YAAPHOTO ToKa [ OT 1mTensHoCTH mMIyIibea t. (pu-
cyHok 8). Ha pucynke 9 npuBesieHa 3aBUCHMOCTD 3allIUTHOTO MOKa3aTesis I*t oT JIuTenbHOCTH t, HeoOXomuMas Jis
BBIOOPA MTPeIOXPAaHNUTENS, 3aIHIIAIONIEr0 THPUCTOP OT OBTOPHON HArpy3KH UMITYIbCaMU YIAPHOTO TOKA.

3amuTHBIN noxa3aTeJ11)j I’t 711 Oy CHHYCOMIAIBHOTO MMITYJIbCa TOKA OIpeensieTcs o Gopmyse:

p 2
I(Im sin mt)* dt = ﬁ,
0 2

e ti - JJIUTCIIBHOCTD aBapPIﬁHOFO TOKa.

3uavenue [, nomycTuMoe npy NaHHOM JUIMTENBLHOCTH, ONPEAETAETCS M0 rpaduKy 3aBUCHMOCTH Y/IaPHOTO TOKa OT
JUTUTEILHOCTH UMITYJIbCa (PUCYHOK 8).

3HavyeHue 3alUTHOTO TT0Ka3aTes sl MPEIOXPaHNTENs JOJDKHO OBITh MEeHbIIE 3HaueHus 1*t Tupucropa. [Ipu nonaye
TOKa Harpy3Kd B OTKPBITOM COCTOSTHMM HEOOXOJMMO, YTOOBI CKOPOCTh HapaCTaHHs TOKa HE MPEBbINIana KPUTHIECKOES
snagenue (di/dt) .

IIpu paboTe ¢ BBICOKUMHU CKOPOCTSMHU HapacTaHUsI aHOJHOTO TOKa HEOOXOAMMO yUUTHIBATh CIIEAYIOIIEe:

1 AMIIMTy1a MMITYJIbCa TOKA YIPABIECHHUS TOIDKHA ObITh He MeHee 31 ;

2 JInmuTenbHOCTH TiepeiHero GpoHTa UMITYIhCa TOKa YIIpaBleHHs 1O KHA OBITh paBHa 0,5...1,5 MKc;

3 Yewm BhIIIEe pabovas 4acTOTa, TEM HUXKE HAJEKHOCTh pabOTHI TUPUCTOPOB MpH JaHHOM 3HadeHuu di/dt.

43

Benapycb r.Munck Ten./cdakc 8(017)200-56-46 www.fotorele.net e:mail minsk17@tut.by



Benapycb r.MuHck Ten./cakc 8(017)200-56-46 3NEKTPOHHbIE KOMMOHEHTHI paguodetanu www.fotorele.net e:mail minsk17@tut.by

3amura THUPUCTOPOB OT MEPECHANIPSAKCHUS.

HakonuieHHbIH 3aps BOCCTaHOBJIEHHS Q , KOTOPBIA BO3HMKAET IIPU BBIKIIOYEHUHM TUPUCTOPA, 3aBUCUT OT CKOPOC-
TH crniajia Toka (pucyHok 17). 3HaueHue Q, HEOOXOIMMO IS pacyeTa eMKOCTH 3amUTHONH RC-11enovKu, KoTopyro
MOYKHO OTIPEACITUTH 110 (hOpMYyIIe:

e URM— AMIUIUTYyAa NEPCHAIIPSKECHU A, BOSHUKAIOIIETO ITPY BRIKIIFOYEHUU TUPUCTOPA, KOTOPOEC HE JTOJDKHO IPEBLI-

IaTh JOMYCTUMOC HEIMMOBTOPAIOMICECSA HANIPS)KCHNUE B 3aKPLITOM COCTOAHUUN U MOBTOPAIOIICCCA O6paTHO€ Harpsxe-

HUE.
Comnpotusnenue pesuctopa RC-mienu onpenensercs mo Gpopmyiie:
L, du/dt
R=—"—"—,
URRM
rne L, - cymMmapHas HHIYKTHBHOCTB JIByX COCENHHUX (ha3 ceTH,

du/dt - momycTuMas CKOPOCTb HapacTaHUs HANIPSKEHHUS.

[Ipu pacuere ckopocTu HapacTaHus Toka Harpy3ku di/dt , HEOOXOIMMO YUUTHIBATH TOK paspsiia eMkoctu C, KOTo-
PBIi J0OaBIseTCs K TOKY Harpys3KH.
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