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pene, a CETeBOM BBIKIIOYATENh IONKIIOUEH K BXOAY Onoka ympaBieHHs. TeXHHYECKHH pe3ynbrar
3aKJII0YaeTCs B pa3pabOTKe yCTPOWCTBA AJIsl [yTOBOM CBapKHM IOKPHITBIMH JIEKTPOAAMH KOPHEBOTO CIIOS
IIBa HAMAarHUYEHHBIX TPYOONPOBOAOB MEPEMEHHBIM MPSMOYTOJIbHBIM TOKOM ITOBBIIIEHHOW YacTOTHI U
MOCTIEAYIOIINX CJIOEB IIBA HOCTOSIHHBIM TOKOM OOPaTHON MOJIIPHOCTH.
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VCTPOMCTBO JUTS JIVTOBOUW CBAPKU

HN300peTeHre OTHOCUTCS K AYTrOBOM CBAapKe MOKPBITHBIMH SJIEKTPOJAMU U
MOXET OBITh HWCMOJIb30BAHO TP  BBHITIOJIHEHUHM PEMOHTHBIX padoT Ha
HAMarHUYEHHbBIX TPYOOMPOBOIAX.

H3BecTHO yCTPOWCTBO Uil AYrOBOM CBAapKH, COJAEPIKAIIEE CBAPOYHBIN
BBIIPAMUTENb € TAJAOIIEH BOJBTAMIIEPHOW XAPAKTEPUCTUKOM, BBIXOJ
KOTOPOTO MOAKJIFOYEH K BXOY HHBEPTOPA CO CXEMOM YIPABJICHUA, COACPKAIIECH
OJIOK CpaBHEHHS, YCHIIUTENb, OJI0K (POPMUPOBAHUS OMOPHOTO HAMPSDIKCHUSA U
onok mporpamMm [1]. IIpu paboTe ycTpoicTBa MOCTOAHHBIM TOK CBApOYHOTO
BBIMPSIMUTENSL MpeoOpa3yeTcss C TOMOIIbIO MOCTOBOTO TPAH3UCTOPHOTO
WHBEPTOpPA B TMEPEMEHHBIA TOK TMPAMOyToibHOH (opmbl. [lpu cmene
MOJIAPHOCTH OJIOK TPOTPaMM 3a7aeT (PUKCHPOBAHHOE 3HAUCHUE MPEACIbHOMN
JUIATEIIBHOCTA MPOTEKAHUs TOKA JAaHHOM MMOJIAPHOCTU. B ciayyae OTKIOHEHUA
AYTHA TOJ BO3ACUCTBUEM BHEIIHETO MArHUTHOTI'O MOJA U COOTBETCTBYIOLIETO
YBEJIIMYEHHUS €€ HanpsHKeHHU 0JI0K CPAaBHEHMS B MHTEPBAJIE 3aJJaHHOTO MEPUOA
OCYIIECTBJIICT CPAaBHEHUE HANPSDHKEHUS JOyTd C  ONOPHOM BEJIWYUHOM,
3agaBaeMoi  OJokoM (OPMHPOBAHUS OIOPHOTO HampsDKeHHs. B MoMeHT
JOCTHKCHUSA HAMPSKECHUS NYTH OMOPHOW BEJIMYMHBI OJIOK CPaBHEHUS uYepe3
YCHJIUTEITh BbIIAET MHBEPTOPY CUTHAJ HA CMEHY MOJApHOCTH. OTHOBPEMEHHO C
YCHJIUTEJISI CUTHAJ MOCTYNMAET B OJIOK MPOTPaMM, KOTOPbIM OTMEHAET CUTHAJ Ha
CMEHY TMOJIIPHOCTH TO TMporpaMmMe H 3aaaeT (UKCUPOBAHHOE 3HAUYCHHE
MPEACIbHON IUTEIbHOCTH MPOTEKAHUS TOKA APYTOd MOJIAPHOCTH, U MPOLIECC
MOBTOpsAETCA. B ciaydae OTCYTCTBUA B 30HE€ CBAPKH BO3MYIIAKOIIAX BHEIIHUX
BO3JECUCTBAN WMJIM OHH HACTOJBKO MAJIbl, YTO OTKJIIOHEHUE AYTH B TEUCHHE
3aIaHHOW NPENEIIbHOW JUIMTENBHOCTH MNPOTEKAHUA TOKA COOTBETCTBYIOIIEH
MOJIAPHOCTH HE JTOCTUTACT KPUTUUYECKOW BEJIMUMHBI, YIPABICHUE UHBEPTOPOM
0 3aJaHHOW mporpaMme ocyuectsiser Oyiok mnporpamm. Ilpu >TOM B
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3aBUCUMOCTH OT IPHUMEHSIEMBIX cnocobax CBapKM W MaTepualia HW3AENusd
MUATAHWE IYTH OCYIIESCTBIAIOT WM MEPEMEHHBIM TOKOM C (PUKCHPOBAHHOMU
HU3KOW yacToToi cMensl nojspHoctd (20...200 I'u), min NOCTOAHHBIM TOKOM
COOTBETCTBYIOILIEU MOJIAPHOCTH.

HenocraTkoM HM3BECTHOrO YCTpPOMCTBA IS TyTOBOM CBApKW SIBJIAETCS TO,
YTO  PEKOMEHAOBaHHBIM  guanmazoH  4vactor (20...200'm) mepemeHHOro
MPSIMOYTOJIBHOIO TOKA TMPU CBAapKe KOPHEBOrO CJIOS HAMAarHWYCHHBIX TPyO HE
00€eCIeUnT MOJIHOW KOMITICHCAIMM MArHUTHOTO Iy Ths IyTH U OyI€T CIOCOOCTBOBATh
HApYLIEHUIO €€ MPOCTPAHCTBEHHON cTabWibHOCTH. KpoMe Toro, mpuHy IMTENBHOE
MEPEKITIOYEHNE MOCTOBOTO TPAH3UCTOPHOTO UHBEPTOPA B PEKUM MOCTOSHHOTO
TOKA MPHU NOCTEAYIOIICH CBAPKE 3aMOIHIIOLIMX U 00JIMLIOBOYHOTO CJIOEB 1IBa Oy IeT
CocoOCTBOBATh CYIIECTBEHHOMY TETUTOBBI IETIEHUIO Ha CUJIOBBIX
MOJTYNPOBOAHUKOBBIX 3JIEMEHTAX WHBEPTOPA, UYTO OTPULATEIIBHO OTPA3UTCS HA
3HEProd’hHEKTHBHOCTH MPUMEHIEMOT'0 CBAPOYHOTO 000Dy TOBAHHS.

N3BecTHO yCTpPOWCTBO oOOecmeunBaronIee MPOLECC AYrOBOW CBApKH
MEPEMECHHBIM TNPSIMOYTOJIbHBIM TOKOM Ha 0a3e MOCTOBOIO TPAH3UCTOPHOTO
MHBEPTOPA, KOTOPOE MO3BOJIAET OCYIIECTBIIATD IEPEKITIOUEHNE TIOJIIPHOCTH TOKA U
WHIYLUPOBATh HANPSIKEHUE MEXKAY OSJIEKTPOJAOM M CBAPUBACMBIM H3ICIIHEM
JOCTATOYHOE ISl HOBTOPHOTO 3aKATAHUS AYTH U CTaOUIIBHOTO €€ ropeHus [2].

HenocraTkoM HM3BECTHOTO YCTPOWCTBA SBJIAETCA TO, YTO MPH CBapKe
3aMOJIHAIONIMX W OOJIMIIOBOYHOIO CJIOCB IIIBA HAMArHWYCHHBIX TPyO HE
PEAYCMOTPEHO MEPEKITIOUEHNE HHBEPTOPA B PEKUM MMOCTOSTHHOTO TOKa 00paTHOM
MOJIIPHOCTH, 4YTO CIOCOOCTBYET TMOBBIIICHHOMY TETUJIOBBIICICHUIO CHJIOBBIX
TPAH3UCTOPOB 32 CUET MAJICHUA HAMPAXKCHUS HA MOJTYTPOBOHUKOBBIX 3JIEMEHTAX U
HEMPEPHIBHBIX ~ KOMMYTALIMOHHBIX  MPOIECCOB, a TakXKe 3HAUUTEIIbHOMY
aKyCTUYECKOMY AUCKOM(OPTY CBAPILIHUKA.

HaunbGonee OGJM3KUM MO TEXHUUYECKOW CYIIHOCTH K M300PETCHUIO SIBJISIETCS
YCTPOUCTBO ISl [yTOBOW CBAPKM HAMArHMYEHHBIX TPYyOOMPOBOJOB, COACPIKAIIICE
CBApPOYHBIM BBINIPAMUTENL C MNAJAIOLIEH BOJBTAMIEPHON XapaKTEPUCTUKOW,
BXOJTHOW CETEBOW BBHINMPAMUTEINb, CrIAKUBAIOMUKA (UIBTP, IBYXTAaKTHBIN

BBICOKOUACTOTHBI HMHBEPTOP, CHIIOBOH TpaHchoOpMaTop H  BBIXOJHOM



BBICOKOUACTOTHBIN BBIMPAMUTEb, MOAKIIOUEHHBIH K BXOIYy TPAH3UCTOPHOTO
WHBEPTOPA-KOMMYTATOPA, KOTOPBIH CIYXKHUT il HOPMHUPOBAHUS TIEPEMEHHOTO
CBAPOYHOTO TOKA C PETYJIUPYEMOU YACTOTOM HA CHUJIOBBIX KJIE€MMAaX MUCTOUYHHUKA
«moc» 1 «muHyce» [3]. CucTtema ynpaBiaeHUsT COCTOUT M3 OJIOKA, CITY’KAIlero
IUI YIPaBJICHUSA UHBEPTOPOM-KOMMYTATOPOM, KOHTPOJIEPA, A YIPABJICHHUSA
JBYXTAKTHBIM BBICOKOYACTOTHBIM HMHBEPTOPOM M 3JIEKTPOHHBIM  OJIOKOM
peryasaTopa aMmIUIMTYAbl CBAPOUHOT'O TOKA MOJIOXKUTEIbHOW W OTPHUIIATEIBbHOM
MOJIAPHOCTEH B 3aJJaHHOM JUana3oHe.

YcTpoiicTBO MpHU CBapKe HAMAarHUYEHHBIX TPYO padoOTaeT CleayIONUM
obpazom. Hampsoxkenne mnutanus 380 B momaioTr Ha BXOJHOHW CETEBOM
BBIMPSIMUTENIb, C BBIXOJAa KOTOPOro Hampsbkenue mnopaaka 540 B depes
CTJIQXXHUBAIOMMH (QHIBTP TOCTYMAaeT HA ABYXTAKTHBIM BBICOKOYACTOTHBIN
UHBEpPTOP, paboTtatonuii Ha yactoTe 22 kl'11. OTHOCUTENBHO BBIBOJAA CPEAHEH
TOYKHM BTOPUYHOW OOMOTKM CHJIOBOTO TpaHchopMaropa BBITIPIMHUTEND
dhopmMupyeET Pa3HOTIONSAPHBIC UMITYJIHCHI HAMPSIKEHHUS.

Tpau3ucTopHBIE WHBEPTOP-KOMMYTATOpP (HOPMHUPYET PA3HOMOJISIPHBIE
OpsAMOYTOJIbHBIE MMIYJIBCHl TOKA C aMIUIMTYyAHBIM 3HaueHueM (25...250) A.
YacToTy NEPpEeMEHHOT0 MPSIMOYTOJBHOTO TOKA MOXKHO TJIABHO PETyJUPOBATH B
mranazone (200...800) I'm. KouTtpossiep, B 3aBUCHMOCTH OT BEJIMYHHBI
BO3MYILAIOIIET0 BO3JECUCTBUA BHEIIHETO MArHUTHOTO NOJA, OCYLIECTBJSAET
CPaBHEHHUE BBIXOJHOTO HANPSIXKEHUS C OMOPHBIM HanpspbkeHueM. [1o uameHeHnuto
BBIXOJIHOTO  HAMNPSIKEHUA SJCKTPOHHBIH OJIOK peryiasropa aMILTUTYIbI
CBApPOYHOT0 TOKA aBTOMATHYECKH OCYIIECTBJIACT PETYJIUPOBKY aMILJIUTY Ibl TOKA
MOJIOKUTEJIPHOW W OTPUIATEIbHON MOJAPHOCTH, YTO MO3BOJAECT MNPUIATH
HEeoOXOAMMBIE CBOMCTBA CBApPOYHOW Ayre [Jid TOJYYEHHS KAueCTBEHHOTO
CBAPHOTO COCAUHEHHS.

[Tocne 3aBepiieHuss mpoliecca CBAPKU KOPHEBOTO CJI0s IIBA MEPEMEHHBIM
TOKOM MOBBIIICHHONW YaCTOTHI BEJIMUMHA MATHUTHOW MHAYKIUYU NAAET 10 HYJIA,
YTO TMO3BOJSAECT MNPOBOAUTH CBAPKY MOCJIEAYIOIIMX CJIOEB IIBA B PEXKUME
MOCTOSIHHOT'O TOKA, 4TO 00ECIEeUMBAETCS MPOCTHIM MEPEKIIOUCHHUEM PEKUMA

paboOThl MHBEPTOPA-KOMMYyTaTOpa 0€3 KOMMYTAIlMU CBAPOUYHBIX KaOeJeH.



OHaKO TaKO€ TEXHUYECKOE pEeLICHUE Oy IeT TaKKe OTPULIATEIIbHO BIUATH
HAa  TEIUJIOBBLACICHUE  MOJYNPOBOJHUKOBBIX  3JIEMEHTOB  WHBEPTOpa-
KOMMYTATOpa, KOTOpPblE€ O0ECMEYMBAIOT MPOTEKAHME TOKA COOTBETCTBYIOLIEH
MOJIAPHOCTH.

Texnuueckuii pe3yabTar 3akiovaeTcs B pa3paboTKe yCTpPOMCTBA IS
JTYTOBOM CBAPKH MOKPBITBIMU 3JIEKTPOJAMH KOPHEBOTO CJIOA II1BA HAMArHUYEHHBIX
TpyOOIPOBOAOB MEPEMEHHBIM MPSAMOYTOJIbHBIM TOKOM TOBBIIIEHHON YacTOTHI W
MOCJIEAYIONINX CIIOEB IIBA MOCTOAHHBIM TOKOM OOpPaTHOH MOJIIPHOCTH.

TexHMYeCKuil pe3yabTaT AOCTUTACTCS TEM, UYTO YCTPOMCTBO IJIsI JTyTrOBOM
CBApKH TMOKPBITBIMU 3JEKTPOJAMHU, COJIEPXKAIIEEe WCTOYHUK CBAPOYHOTO TOKA,
WHBEPTOP TOKa, OJIOK YNpaBJCHUA, DOJEKTPOJ M CBApUBAEMOE W3JIEIIHE,
JOTIOJIHATENIBHO CHA0XXEHO CETEeBBIM  BBIKJIIOYATEJIEM M pele ¢ JAByMs
Pa3MBIKAIOIIUMU KOHTAKTAMH, MPU 3TOM BXOJHBIE KJIEMMbI «IUTFOC» U «MHUHYC»
WHBEPTOPA TOKA MOAKIIOUEHBI K COOTBETCTBYIOIIUM BBIXOJHBIM KJIEMMaM «IUTFOCH
U «MHHYC» UCTOYHUKA CBAPOUYHOIO TOKA, @ BBIXOJHBIE KJIEMMBI «3JIEKTPOI» H
«M3JEIUE» WHBEPTOpPAa TOKA MOJKIFOYEHBI, COOTBETCTBEHHO, K JJIEKTPOAY H
W3/ICIIHIO, PHA 3TOM OJIMH PAa3MBIKAOIIMN KOHTAKT NOJKIIOYEH K KIIEMMaM «IUTFOC)
U «3JIEKTPOA» WHBEPTOPA TOKA, a APYTOd pa3MbIKAIOIIMKA KOHTAKT MOJKIIIOYEH K
KJIEMMaM «MHHYC)» M «HM3/EJIHNE» UHBEPTOPA TOKA, KPOME TOTO, OJIMH BBHIXO OJ10Ka
yIPABJICHUS] COETMHEH C BXOJIOM MHBEPTOpA TOKA, K ABYM JIPYTUM BBIX0JaM OJI0Ka
yOpaBJeHUs TOJKIIOUEHO pejie, a CETEBOW BBIKIIOUATENIb MOJKIIOUEH K BXOMY
0JI0Ka yIIpaBJICHHUS.

Ha ¢wur. 1 npeacrasnena ¢pyHKIIMOHAIBHAS CXeMa YCTPOMCTBA IS AYTrOBOM
CBApPKH MOKPBITHIMU JIEKTPOJIAMH MEPEMEHHBIM UJIH TOCTOSTHHBIM TOKOM, KOTOPOE
COJICPKUT; UCTOYHUK CBAPOYHOTO TOKa |, MHBEPTOP TOKa 2, OJIOK ymnpaBjieHUsA 3,
pene 4 ¢ IBYMsS pa3MbIKAIOIIMMHU KOHTAaKTaMu 5 U 6, 37eKTpoj 7, CBapUBAeMOe
U3/eNue 8, CETEBOM BBIKIIOYATEIb 9, MpPHU 3TOM BXOJHBIE KJIEMMBI «IUTKOC» U
«MHUHYC» HWHBEPTOpA TOKAa 2 TMOJKIIOUYEHbl K COOTBETCTBYIOIIUM BBIXOJHBIM
KJIEMMaM «IUTFOC» U «MUHYC)» HCTOUHHKA CBAPOUYHOTO TOKA 1, @ BBIXOIHBIE KIIEMMBI
«ONIEKTPOJ» W «U3JENIMe» HHBEPTOpPAa TOKA 2 MOJKIKOYEHBI, COOTBETCTBEHHO, K
ANEKTPOAY 7 W U3ACNHIO §, PU 3TOM OJIMH PA3MBbIKAOIINI KOHTAKT 5 MOJKIKOYEH K
KJIIEMMaM «IUTIOC» W «3JIEKTPOJ» WHBEPTOPA TOKA 2, a APYrod pa3MbIKAOLIUI

4



KOHTAKT 6 MOJKITIOUEH K KJIEMMaM «MUHYC» U «U3/IeJINE» UHBEPTOPA TOKA 2, KpoMe
TOT0, OJIMH BBIXOJ OJIOKA yIpaBJeHUs 3 COSAUHEH C BXOJAOM MHBEPTOpA TOKA 2, K
JBYM JIPYTHUM BBIXOJaM OJIOKa YNOpaBJ€HUA TMOAKIIOYEHO peiie 4, a ceTeBoi
BBIKJTIOYATENb 9 MOAKITIOUEH K BXOAY OJI0KA yIPaBICHHUS.

BrinonHeHre peMOHTHBIX CBAPOUYHBIX padOT MO TPAJAULMOHHON TEXHOJIOTHU
MOCTOSAHHBIM TOKOM OOpaTHOM MOJIIPHOCTHA HA TPYOOMPOBOAAX MOCJIE MAarHUTHOM
ne(heKTOCKOITMA HEBO3MOYKHO M3-32 MAarHUTHOTO MyThs Ayrd. B HacTosiee BpeMs
sTa npobiieMa akTyalibHa MPU PYYHOH IyroBOM CBApKe KOPHEBOTO CJIOs IIIBa
MOKPBITBIMU 3JIEKTPOJAMH, UTO MO3BOJISAET CACNIAaTh BHIOOP B MOJIb3Y MEPEMEHHOTO
MPSAMOYTOJBHOTO TOKA MOBBIIIEHHOW uacToThl. [IpM 3TOM, Kak MOKa3bIBAIOT
pe3yNbTaThl  HMCCIEAOBaHMU [4], MOCTAaTOYHO  MCIIOJIL30BATh  IMEPEMEHHBIN
npsAMOYTOJIbHBINA TOK yactoTod 500 ['i BIIOTH [0 3aBEplIEHUA MPOLecca CBAPKU
KOPHEBOTO CJI04 1IBA. DTO 00ECNEYMBAET MOTHOE IIYHTUPOBAHUE MATHUTHOTO TOJIS
B 30HE CBAPKH U CO3/1a€T HEOOXOANUMBIE YCIIOBHS ISl TOCJIEAYIOIIETO MPUMEHEHUS
MOCTOSTHHOTO TOKa 0OpaTHOM MOJISIPHOCTH.

YcrpolicTBO Ui AYyroBOM CBapkh paboTaeT CIEAYIONUM  00pa3oM.
Bximro4aroT MCTOUHUK CBAPOYHOIO TOKA | M 3aTEM 3aMBIKAIOT KOHTAKThl CETEBOTO
BBIKJTIOUATENs 9, uto obecneunBaeT noaauy Hanpsskenusa nutanusa (220 B) va 610k
ynpasiyieaus 3. [Ipu 3Tom 610K yripaBiieHus 3 BbIpabaThIBAE€T CUTHAJ HA BKIIIOUSHHUE
WHBEPTOPA TOKA 2, a TAK)KE CUTHAJ Ha petie 4, KOTOPOE Pa3MbIKAET KOHTAKTHI 5 1 0,
yTo obecrneurBaeT MnpeoOpa3oBaHWE SHEPIUM MCTOYHHMKA CBApOYHOTro Toka I B
MEPEMEHHBIA TPAMOYroibHBIM TOK wyacrtoToit 500 ['m. Jlnms  ocyuiecTBieHHs
MpoIiiecca CBAPKH KOPHEBOTO CJIOA IIBA HEOOXOIUMO KaCAaHUEM 3aK€Ub AYTY MEXKIY
ANIEKTPOAOM 7 U u3aenueM 8 B pazjeiike KpoMok TpyO. [Ipu sTom makcumasnibHas
BEJIMUMHA WHAYKIMA MAarHUTHOTO ToJis B 3a3ope Moxer nocturats 0,1 Tn. B
MPOLIECCE CBAPKHU BEJIMUMHA MHAYKI[MA MAarHUTHOTO TOJISI B Pa3/ICJIKE KPOMOK TPyO
OyJeT YMEHbBIIAThCA 32 CUET IIYHTUPOBAHUS HAMJIABICHHBIM META/UIOM, U TPH
3aBEPIICHUU KOPHEBOTO CJIOA I1IBA €€ BEJIMYMHA JIOCTUTAET HYJIEBOIO 3HAUCHMS.
OUKCUPOBAHHOE 3HAUEHHWE YACTOThl MEPEMEHHOIO MPAMOYTOJIBHOTO TOKA MpH
HEMPEPBIBHO CHUXKAIOIICHCS BEIMUYMHE MHAYKIMA MArHUTHOTO MOJIS B MPOLIECCE
CBAapKM KOPHEBOTO CJIOA IIBA CIOCOOCTBYET BBICOKOW MPOCTPAHCTBEHHOM

CTaOWJILHOCTHU TOPEHUS AYTH U €€ (PU3NIECKON YCTONUMBOCTH.



CBapky 3amojHAIIMX H OOJMIIOBOYHOIO CJIOE€B IIBA, MPU HYJECBOM
3HAUEHWW WHAYKIIMH MarHUTHOTO TOJIs, HEOOXOAMMO OCYIIECTBIISITh B PEKHME
MOCTOSTHHOTO TOKa OOpaTHOW MOJAPHOCTU. [[s 3TOr0 pa3MbIKAIOT KOHTAKTHI
CETEBOr0 BBIKIIIOUATENSA 9, UTO 00ECNeunBaeT BHIKIIOUEHHE OJIOKA yNpaBIEHUA 3,
OTKJIFOUCHHE WHBEPTOpA TOKA 2 U BbIKIIIOueHue pene 4. [Ipu 3ToM pa3MbIkaromme
KOHTAKThI 5 U 6 3aMKHYTCS, UTO 00ECMEUUT MOIKITIOUEHUE AIEKTpoaa 7 K KIEeMME
«IUTIOC» HMCTOYHHMKA CBAPOYHOro Toka | M mojakimodeHue u3aeius 8 K KIeMMe
«MHUHYC» UCTOYHUKA CBAPOYHOTO ToKa 1. /lajee BRIMOIHSIOT CBAPKY 3aMOJTHAIOITIX
¥ 00JIMIIOBOYHOTO IIBOB MOCTOSHHBIM TOKOM OOpPAaTHOM MOJISIPHOCTH.

B npemaraemom ycTpolcTBE 1Sl IyTrOBOM CBAapKH MEPUOANUECKYIO CMEHY
MOJIAPHOCTH TOKA B IEMH HATPy3KW (MEXIy OJICKTpPOIoM 7 W wusmenuem 8)
OCYIIIECTBIISICT HHBEPTOP TOKA 2 B PEKUME «IIEPEMEHHBIN MPAMOYTOJBHBINA TOKY.
[Ipu >TOM HCHOJIB3YIOTCS CHUJIOBBIE MOJIYNPOBOJHUKOBBIE 3JIEMEHTHI, HAMPUMED,
TPAH3UCTOPHI U AUO I (HA ur. 1 HE TOKA3aHBI), TAICHAE HATPSXKEHUSI HA KOTOPBIX
B OTKPBITOM COCTOAHHMHM COCTaBJISIET mopsaka 2 B, a makcumanbHOE 3HAUEHUE
MpoTeKaromero uepe3 Hux toka jgocturaet 200 A, 4TO COOTBETCTBYET 3HAUEHUIO
BbIJIEsAeMOM Ha HUX MouHocth mnopsaka 400 Br. C wenpio CymIeCTBEHHOTO
CHW)KCHUS TETUIOBBIJICIICHHS B PEKUME KTIOCTOSHHBIN TOK)» MPEII0KEHO PAa3MbIKATh
KOHTAKThl CETEBOTO BBIKJIIOUATENA 9, 4TO O0ECneurBaeT BBIKIIIOUECHHUE OJ0Ka
ynpaBJieHus: 3, UHBEPTOpPA TOKa 2, peiie 4, a TakKe 3aMbIKaHHE PAa3MBIKAOIIUX
KOHTAaKTOB 5 u 6. B »TOM ciydae majeHue HaNpsDKEHWS HA Pa3MBIKAIOIINX
KOHTAKTax 5 v 6 MPakTUUE€CKH COOTBETCTBYET HYJIEBOMY 3HAUEHHUIO, YTO UCKITIOYAET
SHEPreTUUECKUE TTOTEPH HA CHJIOBBIX MOJIYNPOBOJIHUKOBBIX 3JIEMEHTAX 3JIEMEHTOB
WHBEPTOpA TOKA 2.

[TpoBeneHHBIC MCOBITAHUA 3aSABJISEMOr0 YCTPOWCTBA JIJIsi TyTOBOM CBapKu
MOKA3aJIA, YTO BBEJCHUE JOMOJHUTEIIBHBIX JIEMEHTOB (CETEBOTO BBHIKITIOUATEIIS H
perie ¢ IByMs Pa3MBIKAIOIMAMHA KOHTAKTaMH ) YITPOIIAET MPOIECC KOMMYTAIHH PO/
TOKA B CBAPOYHOM IIEMU MEXKY JICKTPOJAOM U M3JEIUEM, a TaKXKe 00eCleunBaeT
CYILIECTBEHHOE CHUKCHHE SHEPreTUYECKUX MoTePh HAa  CHJIOBBIX
MOJTyIPOBOHUKOBBIX JIEMEHTAX HHBEPTOPA TOKA TIOCPEACTBOM HUX ITYHTHPOBAHUS

Pa3MBIKAIOIIMIUMHU KOHTAKTaAMHU PCJIC B PCKUME ITOCTOAHHOI'O TOKA.
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Bnusuue BO3MYIIAKOIICTO BO3/JICHCTBHUS BHEIITHETO MArHUTHOTO MOJIS HA

NPOIIECC TyTOBOM CBAPKH MOKPHITHIMH JIEKTPOIaMH
// Capka u Jlmarnoctuka. 2011. Ne 4. C. 37 —41.



OOPMVIJIA U3OBPETEHUA

YCTPOUCTBO i1 AYrOBOW CBApKHW IMOKPBITBIMU JJIEKTPOJAMH, COIEPIKAILEe
HMCTOYHUK CBAPOYHOIO TOKA, MHBEPTOP TOKA, OJIOK YIMPABJICHHS, SJIEKTPOA U
CBAPMBAEMOE M3JEIIAE, OTIUYAIOIIEeCcss TEM, YTO OHO JOMOJIHUTEIBLHO
CHA0’KEHO CETEBBIM BBIKIIIOYATENIEM M pelie C JBYMS Pa3MbIKAIOIIKUMHU
KOHTAKTaMH, TIPYA 3TOM BXOJHBIE KIIEMMBI «ILTFOC» U «KMUHYC» UHBEPTOPA TOKA
MOJKITIOYEHB! K COOTBETCTBYIOIIUM BBIXOAHBIM KJIEMMaM «IUTKOC» U «MUHYCH
HMCTOYHMKA CBAPOYHOTO TOKA, @ BBIXOJHBIE KIEMMBI «AJIEKTPOA» U «HA3ICIIUEN
MHBEPTOPA TOKA NMOAKIIFOUEHBI, COOTBETCTBEHHO, K AJIEKTPOLY U U3JEIIHIO, TIPH
3TOM OJWH Pa3MbIKAIOIMU KOHTAKT MNOAKIIOUEH K KIEMMaM <«IUIOC» H
«ONEKTPOI» UHBEPTOPA TOKA, 4 APYTrOM PA3MBIKAOIIMN KOHTAKT MOAKIIOUEH K
KJIIEeMMaM «MHHYC» M «HU3JCJINE» HWHBEPTOpa TOKAa, OJWH BBIXOJ OJoKa
VIIPABJIEHUA COCAUHEH C BXOJAOM MHBEPTOpPA TOKA, K JBYM JPYTMM BBIXOJaM
NOJKIIFOYEHO PEJe, a CETeBOM BBIKIIIOYATEIh MOAKIIOYEH K BXOAy OJIOKa

YIPaBJICHUA.



YCTPOUCTBO ANA AYFrOBOWU CBaPKM

dur. 1



OTYET O ATEHTHOM IIOUCKE  [Hlomep espasuiicioit sasau:

(crarbs 15(3) EATIK u npasuno 42 IarenTHO# MHCTPYKLMH K

EAIIK) 202392147
A. KITACCUPUKAILNMSA ITPEAMETA U30BPETEHHS:
MIIK: CIIK:
B23K 9/173 (2006.01) B23K 9/173
B23K 9/09 (2006.01) B23K 9/09
B23K 9/10 (2006.01) B23K 9/10

b. OBJIACTD ITOUCKA:

[IpocMoTpeHHas LoKyMeHTaLus (CHCTeMa Knaccupuraunm u uHaekcsr MIIK)
B23K 9/09, 9/10, 9/028, 9/173, 9/235, HO2M 1/44

ONCKTPOHHAs 6a3a NaHHBIX, HCTIONL30BABLUALCS TIPU TIOMCKE (Ha3BAHHE GA3bI 1, CCIH, BO3MOMXHO, HCMOJIb3YEMBIC MIOMCKOBbIE TEPMHUHBI)
EAITATUC, Espacenet Patent search, Google Patents

B. JOKYMEHTbI, CYHUTAIOLIUECS PEJIEBAHTHLIMU

KaTeropvm* CcbUikd Ha AOKYMCHTBI C yKa3aHUEM, II€ 3TO BO3MOXHO, PECICBAHTHELIX YacTeit OTHOCHTCA K HNYHKTY No

A CN 114433987 A (ILINOS TOOL ARTICLE CO, LTD) 06.05.2022 1
A US 2022118542 A1 (SOUTH CHINA UNIVERSITY OF TECHNOLOGY) 21.04.2022 1
A US 2015060426 A1 (ILLINOIS TOOL WORKS INC) 05.03.2015 1
A

US 8669490 B2 (ILLINOIS TOOL WORKS INC) 11.03.2014 l

[] TIOC/IEAYIOLIME IOKYMEHTBI yKa3aHbl B IPOJOIDKEHHH

«T» - Gonee NO3AHKI JOKYMEHT, OMyGNHKOBAHHBIA MOCE AATb! IPHO UTETA U
* Oco6bie KaTeropuu CCHUIOUHBIX JOKYMEHTOB: IR 0Ky, > ony a pHop

«A» - IOKYMEHT, ONpeensomui obumii ypoBeHs TEXHUKH MIPUBEACHHLIR A8 NOHMMAHHA W30GpeTCHUA

«D» - IOKYMEHT, NPUBEAEHHBIH B EBPA3MIACKOH 3asBKe «X» - HOKYMEHT, UMEIOILHI HanGonee GIM3KOE OTHOWGHHE K NPEAMETY MoKCKa,

E» - Gonee paHHHH JOKYMEHT, HO OITyGAMKOBAHHbIA HA A&TY noZasH NOPOUALIHA HOBH3HY MM M30GPETATENLCKHUIT YPOBEHB, BIATHIN B OTAEILHO-

€BPA3HICKON 3aABKYM WK NOCHE Hee o

O» - KoKyMeNT, OTHOCAIHIiCA K yeTHOMY packpeTHio, siccrionupo- <Y - JOKYMEHT, UMeIolIHil HanboNee GH3KOE OTHOIIEHHE K NPEAMETY NOHCKA,
BAHMIO 1 .1 NOpOAILMEA H306PETATENLCKHH YPOBEHD B COYETAHHH C IPYTHMH JOKYMEH-

"P" - mokymeHT, ony6nHKOBaHHBIN 0 NATHI NoaauH €Bpa3HACKOMN Tami ToM ke katrerophu

3aABKH, HO NOCIIE AATh! HCTIPAIMBAEMOTO PHOPUTETA" (&> - IOKYMEHT, SBISIOLLMACA NATEHTOM-aHANOrOM
«L» - ROKYMEHT, NpUBE/ICHHBIH B APYFUX LIENAX

Jara nposeneHus narentHoro noucka: 20/10/2023

VYnonnoMoueHHOE MMLIO:
Hauanenuk otaena mexanmky,
(u3uKu 1 aneKTpOTEXHUKM

J.®. Kpouios
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