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PRINCIPLES OF AUTOMATIC CONTROL OF PROCESSES OF MANUFACTURE
OF PRODUCTS OF CYLINDRICAL FORM

Jia  TOBBIIEHUS TEXHOJNOTUYECKMX XapaKTePUCTUK CBapHBIX COEIWHEHHUH, KOTOpbIE
BBITIOJTHEHbI KOHTAKTHOM JIBYXCTOPOHHEH TOYEYHOH CBApKOW, HEOOXOAMMO HMCIOJIB30BAaTh METOIBI U
CHOCOOBl € TMPOrpaMMHUPOBAaHHBIM ~HM3MEHEHHEM I[apaMEeTpOB M PEXHUMOB CBAapKH, HIH
NPOTPaMMHUPOBAHHBIM BO3JICHCTBUEM Ha 30HY (OPMUPOBAHHS TOYCUYHBIX CBApPHBIX COCAHHCHHI,
KOTOpPBIE TTO3BOJISTIOT YIIPABIATH TEPMHUUECKUMHU U Ie(hOpPMaIlMOHHBIME TIPOIECCaMH, MTPOTEKAIOITIMH
B 30HE cBapku [1].

[IporpaMMupoBaHHOE BO3ACHUCTBHE IMpOLECCAaMH CBapKH 0OecHeyuBaeTcsi NPUHLIUIIAMU
MOCTPOCHUSI Ta METOJaMH pacueTa aBTOMATUYECKHX CHCTEM — TEOPHH TEXHHYECKUX CpPEICTB
ABTOMATHKH WM 3JIEMEHTOB NMPOrPaMMUPOBAHHS U TEOPHH aBTOMATUYECKOTO YIIPaBICHHS.

[TapameTpamu, KoTOpBle HanOoJiee 3HAYMMO BIHMAIOT Ha mpouecc (GOPMHUPOBAHUS CBAPHOTO
COCTMHCHIS U Pa3IMJaloT MEXIy cO00¥ Bce MHOTOOOpasWe M3BECTHBIX CITOCOOOB 3JICKTPOIYTOBOM
CBapKH, SBJSIIOTCS HaNpsHDKEHHWE CBapUBaHES, POJl CBAPOYHOTO TOKa M (hopMa €ro UMITyibca. ODTH
pasnuuus oOyCIOBICHO B OCHOBHOM OCOOEHHOCTSMH YCTPOMCTBA CHIIOBBIX ANEKTPUUECKUX KOHTYPOB
MAIITHH 3JICKTPOIYTOBOM CBAPKH MJIM NCTOYHUKOB TTUTAHUS [2].

[IporpaMMupoBaHHOE BO3IEHCTBHE MPOIECCAMH CBAapKH, WM aBTOMATHYECKOE YIpPaBIICHHE
CBapWBaHHEM OCYIIECTBISIETCS JABYMS OCHOBHBIMH METOJAaMH — CHCTEMOH aBTOMATHYECKOI'O
ynpasnenus (CAY) 3a Bo30yxaeHneM (puc. 1) u 3a OTKIIOHEHHEM (pHC. 2) yIpaBiIsieMOl BETUINHBI.

Tpetnit MOMOSHUTEIBHBIA METOM MPOTPAMMHOTO BO3JACHCTBHS — KOMOWHHUPOBAHHBIMN,
KOTOPBI 00bEJUHSACT MEPBhIEC 1B OCHOBHBIX METOIBI.
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Jedd,

Pucynok 1. Cxema cuCTEMBI aBTOMAaTHYECKOTO YITPABICHUS 32 BO30YKICHIEM

Nmeronuecs moje NMpUCYIMX M BO30yxaaromux GaxTopoB fi(tep ), fo(teg)se-os fi(teg ) s
i=1, 2,...,n — OJHO C TJIABHBIX OCHOBAHWH U IOATEKCTOB, KOTOPBIC OTKIOHSIOT YIPABISICMYIO
BeNMIMHY (HampspkeHue Berxoa U, puc. 1) OT aBTOMaTHIECKOTO 3aKOHA YITPaBIICHUSI.

Ecnu B0o3Oyxmaromuii (hakTop BEI3BIBACT YBEJIWYCHHE YIpaBiseMol BenwuuHbl U, TOT/a
pPEeryJsITOp CO3MaeT yINpaBISIIONIee BO3MCHCTBUE (BIMSHUE), HAMPABICHHBIH HAa YMCHBIICHHC
peTyIMpyeMoii BETHYMNHBI A0 33JaHHOTO (YCTaHOBIEHHOTO) 3HAYCHHUS.

Hampsokenue Ha Bbixoge U ycunutens HampsbkeHust (YH) Oyner ompenensarbes 3a
BBIP2)KCHHEM M 3aKOHOM ympaBieHus: U =e— [ ,R, = const , IpU 3TOM JJIs U3MEPEHUS BEITHYHHBI

B030ykaaromero Qaxropa (cunbl Toka /) ucnonb3ytoT nurtartenab Toka (IIT), a 3akoH ynpaBmeHus
uMeeT BUI:
U=kU,+(ka—-R,), (1

rne e=k(Uy+alqp),a al =R, — CONIPOTHBICHUE IIIyHTa, KOTOPHIN BeIcTynaeT B kauecTse I1T.
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3a ycinoBus ka =R, Hanpsokenue Ha Bbixoge IIT Bcerma mocrosHHOE, TO €CTb
U=kU, =const. Jlanasg 3aBUCHMOCTb W OIPEIEIIIET 3aJaHHBIA PEXXHMM WM JKEIIATCIbHBIM 3aKOH

yOpaBieHHUs, WJIA TNPOTPAMMHOTO BO3ICHCTBMM HA TMPOIECC CBAapKHW, IIyTeM BBEIEHUS
KOMITEHCHPYIOLIEH CBSI3H 110 STOMY BO30YKACHUIO.

[IpuHIMT ympaBieHUs 32 OTKIOHEHHEM (pHC. 2) MperycMaTpHBAaeT BBHIIOJHEHHE PABEHCTBA
y(tCB )= f (ZCB ) , TO €CT corjlacoBanue (HyHKIUHU y(tCB ) , KOTOpasi OMCHIBaTh N3MEHEHNE BO BPEMEHH

tcp YUpaBIsieMol BemuumHbl U dyHKiuH f (¢, ), KOTOpas MpefCTaBiseT 3aKkoH yrpasienus. [lpu
ToM Bcerna umeercs BeuanHa X(t, )= f(to5 ) — ¥(to5 ), KOTOpas ompenenser oTkIOHeHHE PaGOTHI

CAY, wmu otkinoHeHue. Jlns mpuUBEACHHS YHOPABIIEMON BEIWYUHBI A0 33JaHHOTO 3HAYCHUS
HEOOXOMMO HaJn4due 0OpaTHOM CBSA3M MIIM 3aMKHYTOTO KOHTYpa Mepeadr YIpaBIsSIONINX CUTHAIOB
C BBIXO/Ia HAa BXOJT OOBEKTA yIPaBICHHUS.

Pucynok 2. Cxema cucTeMbl aBTOMaTHYECKOTO YIIPABICHHUS 32 OTKIIOHEHUEM

B CAY (puc. 2) obbekToM yrpaBieHus ectb YH, a ynpapiseMoii BETHUNHON — HANPsDKEHNE
Beixoga U=const, unu 3akoH ynpasineHus. Ban cepBogsuratens (CI) cBsizaH ¢ peryimpyromum
perymsitopom (PP), mpu stom 3a ycnoBus, korna HanpspkeHue ynpasieHus CJl paBHO Hysro, Wid
U, =0, san CJ| ects nenonsmwkubiM. Torna Beimonusercs pasescrso U=U,. =U,, tne U,, —

3
HaIpsHKeHUe 00paTHOM cBsA3u; U, — HaNpsKEHHE 3aJaHusl.
Ecmu yenosue (3) He BBINOIHACTCS, TOrAA A0JDKHO NOSBUTBCS HanpspkeHne U, ynpaBieHus

v,=U,-U,.=U,-U. IIpu sTom Ban C/| HaumHAaeT BpamaThCs U PEryIMPOBATh HANPSHKEHHE BXOZa

IIT mo Tex mop, Korzaa He ypaBHAIOTCS HanpsDkeHue 3ananusd U, u Hanpsbkenue U Ha Beixone 11T.

OmpenensfoliMMi  TapaMeTpaMu, KOTOpble HauOojiee 3HAYMMO BIHUSIOT Ha IPOIECC
(opMHpPOBaHUS CBApPHOTO COCIMHEHMS M Pa3IHyal0T MEXIy co0O0i Bce MHOTrooOpa3ue HM3BECTHBIX
CIIOCOOO0B JIEKTPOIYTOBOM CBapKH, SBISIFOTCS POJ| CBApPOYHOTO TOKa M (opma ero mMmynsca. Mx
pasznuuue o0yCIOBICHO B OCHOBHOM OCOOCHHOCTSIMH YCTPOWCTBA CHIIOBBIX JIEKTPUYECKHX KOHTYPOB
CBapOYHBIX MaluH. [103TOMyY cOCOOBI AIIEKTPOAYTOBOM CBapKH 1O POy CBAPOYHOTO TOKa U (opme
€ro MMIIYJIbCa Pa3feiioT Ha CIEAYIOIIHE TPYMIBI: JJICKTPOAYTroBas CBapKa INEPEMEHHBIM TOKOM;
HHM3KOYaCTOTHAsI DJIEKTPOAYroBas CBapka (TOKOM MOHMKCHHOH YacTOThI MOHOIIOJISIPHBIMH HIIH
YHUIIOJISIPHBIMH MMITYJIbCAMH); KOHICHCATOPHAs AJICKTPOAYToBasi CBapKa; JJIEKTPOIYroBas CBapkKa
HIOCTOSIHHBIM TOKOM.

Hcnonp30BaHNEe TEOPUM aBTOMATHYECKOTO YIPABJICHUS B MPOIECCe KOHTAKTHOTO TOYEYHOTO
CBapHBaHHS AJICMEHTOB KOHCTPYKIUH CEIbCKOXO3SHCTBECHHBIX MAIIMH TO3BOJHUTH MOBBICUT YPOBEHb
CBApOYHBIX PabOT M KAYEeCTBO CBAPUBAEMBIX JICTAJICH.
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