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IIpakTnyeckas padora Nel4

Tema: Pa3oMKkHYyTBIE CHCTEMBbI aBTOMATHYECKOT0 YIIPABJIEHUS

Heanb: H3y4YUTh aBTOMAaTHU3UPOBAHHBIE CHCTEMBI yIIpaBJICHUS
TEXHOJIOTUYECKUM MPOIIECCOM CBAPKH.

3apanue

1. N3yuuTh TeOpeTHUECKUI MaTepual, OTBETUTh Ha KOHTPOJIbHbIC
BOIIPOCHI.

2. Brimonnuth cxemy «CTpyKTypa anmnapaTHBIX CPEACTB CUCTEMBbI
VIIPaBJICHUSI CBApPOYHOM YCTAaHOBKOW C MpPOrpaMMHpPOBAHUEM IMKIA U
MapaMeTpOB PEKUMA CBAPKI»

3. OTBETUTH HA KOHTPOJIBLHBIE BOITPOCHI

X0/ PABOTHBI

Teopernueckunii MaTepual

Ilens aBTOMATH3aIlMM CBAapOYHBIX TIPOIECCOB - TMOJTYYEHHUE CBAPHBIX
COCMMHEHUI C TpeOyeMbIMH CBOWMCTBAMH TIPH  HAWIYYIIMX  TEXHHUKO-
HPKOHOMHYECKUX TIOKa3aTensx 0e3 HEeMoCpPeJCTBEHHOTO Yy4YacThUs YeJIOBeKa.
ABTOMAaTH3aIMsl CBAPOYHBIX TPOIECCOB, MPU KOTOPOW TMOBBIMIACTCS TOYHOCTH
YOPABJICHHUS U KOHTPOJIS, a TAaKKE€ HCKIIIOYACTCS BIMSHUE HA TEXHOJOTHYCCKUN
mpoiiecc CyObeKTUBHBIX (DAKTOPOB (MAacTEpCTBO paboUero, €ro yToMJsieMOCTh U T.
11.), HampaBJieHa MPEXJIe BCETO Ha TMOBBIINIEHNE KaueCTBa CBAPHBIX COCTUHEHUN U
€ro CTaOWIM3AIMIO B Mpejenax MapTHU OJHOTUIHBIX u3nenuil. Mckmouenne nmm
CBEJICHUE K MHUHHUMYMY KOJHUYECTBA HEIOMYCTUMBIX JC(PEKTOB CBApHBIX IITBOB
CHI)KACT TIOTepH pabouyero BPeMEHH, YJHEPTETHICCKUX U MaTePUATBHBIX PECYPCOB,
CBSI3aHHBIE C UCIIpaBJICHUEM Opaka.

Hemnocpencreennoe pemieHue oOmeld 3agayd aBTOMAaTHU3allMd CBapOYHOIO
MPOU3BOJICTBA 3aTPYJHEHO MHOTOMEPHOCTBIO OO0BEKTOB. BBIOOp omTHMMaabHOIO
BapUaHTa CTPATETUU yIPaABJIEHUS CBAPOUYHBIMH MPOIECCAMH ONPESSETCS TUIIOM


Olga8122@yandex.ru

TE€XHOJIOTUYECKOr0 MpoLecca U OCHOBHBIMU LEISAMH. AMNMaparypa U CHCTEMBI
YOPABICHUS  KJIACCH(PHUITUPYIOTCS IO  alTOPUTMYy  YIIPaBJICHUS, KOTOPBIU
ompeieNsieT BBIOOp aAIBTEPHATHBHOW II€TM yIpaBieHUs. [lpmw 3TOM MOXKHO
BBIJICJIUTH CIEAYIOIINE TPYIIbI CUCTEM YIPABICHHUS.

JIns pemieHus MpOCTEMIIMX 3a4ad aBTOMATU3AlMM CBAPOYHBIX IPOLIECCOB
TAKHX, KaK MEPEMENICHHE UCTOYHHUKA HArpeBa, Mojada MpucaJovyHoro Marepuania
IPA CBApKe IUIABJICHHEM, U3MEHEHUE CHJIBI CBApPOYHOTO TOKA MPHU KOHTAKTHOU
CBapke, MPUMEHSIIOT MPOTPAMMHOE YIpaBICHUE C PA30OMKHYTBIM IIUKIOM (CM.
pucynok 1, a). IIporpammupyromiee ycrpoiictBo (IIY) uzmenser ymnpapistoiiee
BO3JciicTBUE Xy MO 3aKOHY, 3aJarolleMy TpeOyeMble HM3MEHEHHUs YIpaBisieMOn
BEJIMYMHBI B CBAapOYHOM Iporecce Kak oO0bekre ympasienus (OVY). s
MPEAYIPEKIACHUS BPEAHOIO BIMSHUS HA CBApPOYHBIA MPOLECC OTAEIBHBIX
0’KMJAEMbIX BO3MYIICHUN, HAIIPUMEDP, U3MEHEHHUS HAIIPSKEHUS CETU, UCIIOJIB3YIOT
Pa30MKHYThIE CUCTEMBI KOMIICHCAIlUH, obJaaroniue MTOBBIIICHHBIM
ObICTpOAECHCTBHEM (CM. PUCYHOK 1, 0).
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Pucynox 1 — CxeMbl pa30MKHYTBIX CUCTEM YTIpPaBJIECHUS

B 3amMkHyThIX cuctemax aBToMmaruueckoro peryiaupoBanus (CAP)
U3MEHEHHUE PEryJupyouIero Bo3aeucTBUsA X, (CM. PUCYHOK 2), OIPEIENSIOIIETO
W3MEHECHUE PETYIUPYEMOUN BETUUUHBI Xk, TPOUCXOJUT 10 TEX MOP, MOKA Xpyx HE
JIOCTUTHET TpeOyeMOro 3HA4YeHHs] U HE BOCCTAHOBUTCS PABHOBECHE CHCTEMBI
pEryJIMpOBAHUSI.

Pucynox 2 - CxeMa 3aMKHYTO# CUCTEMbI aBTOMAaTUYECKOTO PETYJIUPOBAHUS



1, 2, 3 — ycTpoiicTBa COOTBETCTBEHHO 3ajalolllee, CpaBHUBAIOIIECE,
npeodpasyroiiee; 4 — UCIOIHUTEIBHOE YCTPOHUCTBO; 5 — 00BEKT; 6 — JaTUuK.

D¢} dexTHBHOCTh aBTOMATHU3AIMM CBApPOYHBIX MPOILECCOB BO MHOTOM
OTPEAETNSAETCS TOYHOCTHIO MOJITOTOBKU 3arOTOBOK M MX COOPKOM.

Pa3smepsl  3aroToBOK  MOJYyYarTCs W3  NPEALIECTBYIOIIMX  CBAapKe
TEXHOJIOTUYECKUX (3arOTOBUTEIBHBIX ) omnepanuin U, CJIEIOBATEINIBHO,
IPENOINPENEIIAIOT JUHUU CTHIKOB C WX HETOYHOCTSIMH IO HaIpPaBJIEHUIO, 3a30pY,
MPEBBIIIEHUIO KPOMOK M Ap. IloaTomMy aBTOMaTtu3anusi CBapOYHBIX MPOLECCOB
neinecooobpasHa U A(hPEeKTUBHA TOJIBKO TMPU HAJIMYMM MEXaHM3alUu U
aBTOMAaTU3allUd 3arOTOBUTENBHBIX M CcOOpouHbIX omepanuid. [axke mpu
BBITIOJIHEHUHU JTUX YCJIOBUN HEU30€KHBI OTKJIOHEHHUS IMOJOXKEHUS U (HOpPMBI
COCIMHEHUN B pe3yJbTaTe 3HAYUTENIbHBIX TEMIIEpaTypHBIX jaedopManuii u
IIEPEMEIICHUI CBAPUBAEMBIX JI€TAJ€l BCIIEICTBHE HEPABHOMEPHOCTH HArpeBa
U3JIETUS TIPU CBapKe.

JUIsi aBTOMATUYECKOTO BEIEHMs JJIEKTpOoAa MO OCH CThIKa MPHU JAYTrOBOU
CBapKe IMpU HapyLIEHUU NPSIMOJMHEHHOCTH CThIKA BCJIEJICTBHE MOTPEIIHOCTEN HX
NOATOTOBKM TIOJ CBAapKy, TEIUIOBBIX JAepopMaluid, a TakXKe IpU CBapKe
KPUBOJMHENHBIX [IBOB IPUMEHSIOT CIIESAIIME CUCTEMbl. B Takux cucremMax 3aKoH
U3MEHEHUS 3aJarollero Bo3AecTBUS y(t) — 3apaHee Heus3BecTHas (PyHKUUA
BPEMEHHU, ompeaenseMas TEeKYIIUMH OTKJIOHEHHUSIMU JIMHUU  COIPSIKEHUS
CBapUBaeMbIX JAETajell WM NapaMeTpoB CThIKA (3a30pa, CEUEHHs pa3lesikh) OT
pacueTHBIX 3HaYCHWM. B KayecTBe CpEACTB M3MEPEHUS TaKUX OTKIOHECHHH
UCIIOJIB3YIOT KakK YCTPOMCTBO MPSMOTO KONMPOBAaHHSA, TaK M pa3jIU4HbIC
AIIEKTPOMEXAHUYECKHE, OECKOHTAKTHbIE (MAarHUTHBIE, (POTORIEKTPUUECKHE)
JATYNKH, BUJICO-CEHCOPHBIE U IpyTue NOJ00HBIE yCTPOMCTRA.

B oOmem ciiydae aBTomMaru3anusi CBaApOUYHBIX MPOLECCOB OCYIIECTBIISETCS
Ha OCHOBE COBMECTHOT'O HCIOJIb30BaHUS YKa3aHHBIX cUCTeM. Tak, mporpaMMHOE
yIpaBJIEHHE MOCIEA0BATEILHOCTHIO ONEpal[iii CBAPOYHOI0 LIMKIIA U MEepEMEIECHUs
CBAPOYHOT'O MHCTPYMEHTA, U3MEHEHUSMH MMapaMeTPOB PEKHUMA, B YACTHOCTU MPHU
3KUTAaHUU TYTH, 3aBapKe KpaTepa U T. M. 00bIYHO JONOJHsIETCs JokaabHbiMU CAP
(perysiTopamMu) Ba)KHEHUILINX NapaMeTPOB PEKUMa CBAPKHU.

JItoOyto 3amady aBTOMATH3ALMKM CBAPOYHBIX MPOLECCOB KaK YaCTHBIM
ciyyail oOmeid npobiembl 00pabOTKM HWHGOOpPMAIMM MOXHO MPEACTABUTH
COBOKYNMHOCTBIO ~ OTHEJBHBIX OINEpalui, BBINOJHAEMBIX B  OIPEACIICHHON
NOCJIEOBATEIBHOCTH. YHuBepcaabHbIM YCTPOHCTBOM COBPEMEHHBIX
BBIYMCIIUTEIBHBIX CHCTEM, pEaJU3YIOIIMX 33JaHHbId IpPOrpaMMoi Mpouecc
pemeHus  3ajadu, ABisieTcss  Mukpomnpoueccop. Co3laHHbBIE Ha  OCHOBE
MUKPOIIPOLIECCOPOB, JIOMOJHEHHBIX NaMATHbIO, BHEIIHMMH YCTPOWCTBAMU U
CpeAcTBaMH CBs3UM, MUKpOOBM xapakTepus3yroTcs MajbiMU pa3Mepamu, HU3KOU
CTOMMOCTBIO, BBICOKOW HAJIEKHOCTHIO U SKOHOMUYECKH OINPaBIaHbl HE TOJIBKO JIJIS
IpynInoBOro, HO W Uil UHAWBUAYAJIBHOTIO YIpaBieHUS COOPOYHO-CBAPOUYHBIMU
YCTaHOBKaMH U J1a’K€ OTAEIbHBIMU YCTPOUCTBAMH YCTAaHOBKHU.

[Ipumenenne 9BM B cucremax aBTOMATH3alHUK MO3BOJSET PEaJn30BbIBATH
aJanTUBHOE YNPABJICHUE CBAPOYHBIMH IPOLIECCAMU, KOTOPOE MPEANOIAraeT
CaMOHACTPOMKY CHUCTEMBbl NpPH HM3MEHEHUM BHEIIHUX YCIOBUM M Ha OCHOBE



uHpopmauu o0 YyCIOBUSX M KauecTBe (DOpMUPOBAHHUS CBAPHOTO COETUHEHUSI.
s 3TOTO B CHCTEME JIOJDKHO OBITh PEaJM30BAaHO BBIOJIHEHUE TpeX (PyHKIIHil
uaeHTu(ukanuu  (ONpeneneHNeM MTHOBEHHOTO COCTOSIHUS —Tpollecca WU
CHCTEMBI), IPUHATHUS peUIeHUH (TporpaMma HaCTPOWKH), HACTPOHKH ((pu3ndeckas
peanu3anys MPUHATOTO PELICHUs), KOTOPhIE MO3BOJIAIOT TMOKO pearupoBaTh Ha
NOSIBJIEHUE PA3TMYHBIX BO3MYILIEHUN.

[IpumepoM  MOXKET CHYKUTh JEHCTBYIOIIAs aJanTUBHAs CHCTEMa
YOpPaBJICHUS CBapKOW HEMOBOPOTHBIX CTHIKOB TpyO0 Majoro guamerpa ¢
aBTOMATHUYECKOM cTaOuiau3anueid BBIMYKJIOCTM B KopHe 1mBa. Cucrema
o0OecrieynBaeT OIEHKY HWHTErpadbHOro 3¢ @deKTa COBMECTHOTO  BIMSHUS
TEXHOJIOTUYECKUX BO3MYILEHUM, XapaKTEpHBIX JJs KaXKIOro CThIKa, IO
HHEPIrOBIIOKEHUIO, HEOOXOIMMOMY JUJIsl JOCTHMKEHHMs CKBO3HOIO IIpoBapa Ha
HAYaJIbHOM YYacTKE CBAapKM - ydacTke uaeHTu¢ukauuu. Ha ocHoBaHUM >TOM
uH(popManuu ynpapisomas MHUKpoOBM BBIYMCISET HM3MEHEHUE IapamMeTpoOB
CBAapOYHOTO PEXHUMa JJIsI OCHOBHOM YaCTH CThIKAa U 00ECIIEYMBAET BBOJI YCTAHOBOK
B 33/Ial0IIME YCTPOUCTBA PETYJIATOPOB IMAPaMETPOB CBAPOYHOIO PEKUMA.

C ToukM 3peHMs amnmapaTypbl U CHUCTEM YIPABIEHUS 3JEKTPOCBAPOYHOE
o0opynoBaHuE CIEAyeT pa3/eluTh Ha CIEAYIOIME BUABL, 000PYyI0BaHUE OOIIETO
MPUMEHEHUS, CIIEUUATbHbIE MAIIMHBI U YCTAHOBKH, COOPOYHO-CBAPOYHBIE JTUHUH,
cBapouHble padoThl. CyIIeCTBYeT MHOKECTBO THIIOB apXUTEKTYphl ammnapaTHbIX
CPEICTB, Ha OCHOBE KOTOPBIX MOYKHO pPEaJIU30BaTh pa3JIMYHbIE BAPUAHTHI
CTpaTernd yNOpaBJIEHUS CBapOYHBIMU TIpolecCaMM U 00OpYIJOBaHHEM —
KOHTpPOJUJIEPbl aBTOHOMHBIE (000pyJ0BaHME OOIIEr0 MPUMEHEHUS — aBTOMAThl U
NOJlyaBTOMAThl Ui JYTOBOW CBapKd, MallMHbl KOHTAaKTHOW CBapku M Jp.),
JUHENHBIE M  CHCTEMHbIE (CHUCTEMBI  YIpPaBIEHUS C  PACIPEACICHHOU
BBIUHUCIIUTEIPHOW MOIIHOCTBIO M PACHPEACICHHOW KOHCTPYKIIMENW B KA4eCTBE
JIOKaJAbHOTO  PEryJsiTOpa; CHUCTEMbl YIPaBICHUS YCTAHOBKAMH, JIMHUSIMH,
poboTamm).

KonTpoabHbIe BONPOCHI

1.  BpINOJHUTE CXEMBbI PA30MKHYTBIX CUCTEM YIPABIICHHUS.

2.  UYTo mpouCXOIUT B 3aMKHYTBIX CHCTEMaX aBTOMAaTUYECKOIO
peryiupoBanus?

3.  BrimmonHute cxemy 3aMKHYTOM CHCTEMbl aBTOMAaTHYECKOTO
pPEryJIMpOBaHHUS.

4.  Yewm ompenensiercst 3pPEKTUBHOCTh aBTOMATU3AIIUU CBAPOUYHBIX
MPOI1IECCOB?

S. OnummTe aganTHUBHYK) CUCTEMY  YNPABIEHUS  CBapKoOM

HEMOBOPOTHBIX CTBHIKOB TPyO Majloro JauaMeTrpa C aBTOMAaTHYECKOMN
cTabuin3aleil BhIMYKJIOCTH B KOPHE IIBa.

6. Ha kakue BUABI CclEIyeT pPa3leNsaTh AJIEKTPOCBAPOUHOE
000pyI0OBaHUE C TOUKU 3PEHUS aANIMAPATypPhl U CUCTEM YIIpaBICHUs?



