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ITpoBeeHbI HcciieJOBaHMs 110 Pa3pabOTKe TEXHOIOIMH U3TOTOBJICHNUS LEIbHOCBAPHOM HAPYKHOI 4acTH MepesHero Kopiyca
KaMephbl CPETHEr0 JaBJICHHUs Ta30TypOMHHOIO JIBUIATelIsl U BEIOPAHBI CXEMbI CBAPKH HAPYKHBIX U BHYTPEHHUX CTHIKOB CTOCK,
obecnieynBaronye 6e3aedexTHoe GopMupoBaHne JTUIIEBOTO U KOPHEBOTO BAIMKOB IIIBA TIPH CKBO3HOM TIPOILIABICHUH JIUTEHHOTO
THTaHOBOTO 0-cruiaBa BTSJI Tomumuoii 8, = 5...26 MM 3a oqun 1poxoa. CHCTeMa KOMIILIOTEPHOTO yHPABJIEHHUS MPOLECCOM
9JIEKTPOHHO-JTy4eBOI CBapKH Ha ycTaHOBKe YJI-209M IOBOJISICT BBIMOIHATh B €MHOM TEXHOJIOTHYECKOM IUKIIE YUCTKY HPH-
JICTAIOLICH 30HBI CThIKA OT OCTATKOB 3arPA3HEHMIT 1 OKHCIIOB € HOMOIIBIO C(HOKYCHPOBAHHOTO Ha TIOBEPXHOCTH METaJlIa Majlo-
MOIIHOTO 3JIEKTPOHHOTO My4Ka, a TAKXKE TOYCYHbIE, KOPOTKUE M CIUIOLIHbIC NPUXBATKH. J{JIsl yCTAaHOBKH, (PMKCALIMU U BPALLCHHS
U3JIEIHS OTHOCUTEIBHO SJIEKTPOHHO-ITYy4Y€EBOH ITyIKH NPEAyCMOTPEHBI BPAILIATENN ¢ BEPTHKAILHON U TOPU30HTAIBHOH OCSIMH
BpatieHus. B mporpamMmax Juist 3leKTPOHHO-Ty4€BOH CBAPKH, NPE/ICTABICHHBIX B BUJIE TAOJIHL], 3a1A0TCS 3HAYCHHS KOOPJIMHAT
TOYEK Ka)K/IOTO OTPE3Ka ITyTH, Ky/Ja HEOOXOIMMO IePEeMECTUThCS, 3HAYEHHSI TOKOB CBAPKU M (POKYCHPOBKHU, aMIUTHTY/IbI TEX-
HOJIOTHYECKHX Pa3BEPTOK, @ TAKKE CKOPOCTh NEPEMEILEHUs HA JIAHHOM OTpe3ke. [Ipu nocTosHHON ckopocTH cBapku v, = 12
MM/C BEIM4HHbI TOKA CBAPKH [, 1 TOKa (POKYCHPOBKH [ B TIEPEXOHBIX MECTAX H3MEHCHUS PAGOUYEro PACCTOSHHS H TOJIIMHbL
CBApHBAEMBIX KPOMOK MEHSUIU 110 JMHEHHOMY 3aKOHY, 4TO obecnednBano (OpMUPOBAHHE JIUIIEBOTO U KOPHEBOTO BAJIMKOB
CBApHOTO IIBa 0€3 MOAPE30B U 3aHIKECHUH 110 BCel umnHe cThika. bubmmorp. 15, puc. 7.

Knwuesvie cnoesa.: snekmponno-iyuesas ceapkd, 21eKmMpoHHbIL NYYOK, CKEO3HOe NPOonasieHue, Tuyegoll U KOpHesou
BANUKU WBA, NEPeMEeHHAs MOTWUHA, CXeMA C8APKU, NOPUCTNOCHb, MAKPOCIMPYKIYPA, KOMAbIOMepHOe YNpasieHue, 6U0eoKoH-
MponbHOe YCMPOUCMB0, NPOSPAMMA CEAPKU

Pa3paboTkn KOHCTPYKTHBHBIX PEIICHHH W TEeXHOJOTHU-
YECKUX IIPOLIECCOB B IPOU3BOACTBE I'a30TypOMHHBIX
meurareneii (I'T/]) B aBHAIIOHHOMN MPOMBIILICHHOCTH
[TOKA3aJIM, YTO TIOBBIICHHE TEXHOJIOTUYHOCTH KOH-
CTPYKUMH, KO3((UINEHTa HCHOIB30BaHUS METANIA,
CHIDKEHHE TPYHNOEMKOCTH W DHEPrOEMKOCTH H3IEIHH
BO3MOYKHBI ITyT€M ITPUMEHEHHUS CBAPHBIX KOHCTPYKIIUIA.

W3BecTHO, UTO NIEKTPOHHO-TTyu€eBasl CBapKa IIH-
POKO TIpUMEHSIETCS B OTEUECTBEHHON U 3apyOe:KHON
aBHMALlMOHHON M KOCMHMYECKONH MPOMBIIIIEHHOCTH
P TPOU3BOJICTBE PIIEMEHTOB aBUAIMOHHBIX JIBUTa-
Tenei [1-4].

B nacrosiiieit pabote npuBeCHbI MOCIEC0BATEb-
HOCTb U COZIep’KaHHMe TEXHOJOTUYECKUX OTeparuii
M3TOTOBJICHUSI IEJIbHOCBAPHON HAapYKHOM 4acTH Iie-
penrero kopmyca kamepsl cpennero aasneHus (KC),
COCTOSILIETO U3 CTOEK M JIONATOK, CIIOCOOOM 3JIEK-
TpoHHO-ITyueBoi cBapku (DJIC). B cooTBeTcTBHE C
TEXHUYECKUMH TPEOOBAaHUSAMH, JIONIATKA U CTOWKU U3
nuTeitHoro TuTaHoBoro crutaBa BTSJI mocie coopku
B J)KECTKOM COOPOYHO-CBapOYHOM IPUCIIOCOOIEHUN
JOJDKHBI OBITH CBapeHBI MEXKAY COOOH MO BHYTPEH-
HUM U HapyKHbIM OaHIIQ)KHBIM IOJIKaM ¢ obecrieue-
HUEM TpeOyeMOoro B3auMHOTO PACIOJIOKEHHUS JIoTa-
TOK M CTOEK OTHOCHTEJIBHO OCH ABurarens (puc. ).
KonuuectBo nomatok u ctoexk — 34 mrt., cymmapHoe
KOJINYECTBO CBAapHBIX IIBOB 10 BHYTPEHHEMY U Ha-

pyXKHOMY quameTpy — 68 IIT., HapyKHBIH 1HaMeTp
nepeanero kopnyca KCI 1200 mm B cO0podHO-CBa-
pouyHOM MpHcrnocoOneHny He npebimaeT 1390 MM.
[Mponecc DJIC nomxen obecrneunBaTh MOTHBIN MPO-
Bap KPOMOK IEPEeMEHHOT0 CeYeHHUs IO BCEW JJINHE
CTBIKA C TAPAaHTHPOBAHHBIM (POPMUPOBAHUEM JIHIIC-
BOTO ¥ KOPHEBOTO BAJMKOB I11Ba 0€3 MOAPE30B U 3aHU-
KEHUI, a TAaKXKe 3aLUTy Iepa JIONATKU U PHIIeraro-
IIMX HOBEPXHOCTEH OT NOBPEXKACHUS 3JEKTPOHHBIM
IIyYKOM.

MarepuasaoM A JIONAaTOK U CTOEK BBIOpAH JIM-
TeiHbIN cpenHenpouHblid a-criaB BTSJI, xumuue-
ckuil coctas kotoporo cormacHo 'OCT 19807-74
BKJIIO4aceT, mac. %: 4,3...6,2 Al; > 0,8 Mo. Pernamen-

Puc. 1. Bremnuil Bug HapyxHOM yacTu nepeasero kopryca KCI{
B COOPOYHO-CBAPOYHOM TPHUCIIOCOONECHUH: | — CTOWKH; 2 — Ha-
PY’KHBIE CTBIKM M@Ky CTOHKaMH; 3 — BHYTPEHHUE CTHIKH MEX-
Jly CTOWKaMu
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’ NPOU3BOACTBEHHbIW PA30EN
TUPOBAaHHBIE PUMECH UMEIOT CIISAYIOIIee CoJepIKa-
Hue, mac. %: 0,20 [O,]; 0,05[N,]; 0,015[H,]. Cra
BTS5JI npumensiercst i neranei, paboTaromux 1i-
TeapHO Ipu TeMrnepatype 1o 350 °C, n ynpouHsio-
el TepMooOpaboTKe He OABEPraeTcsl.

[lepBonavyanpHyio oTpaboTky pexumon JIC
crraBa BT5JT Ha mmacTuHax pasiIiM4HON TOJIUHBI
pasmepom 100x250 MM OCYIIECTBIISIM HA YCTAHOB-
ke YJI-209M xoHcTpykuuu MHCTUTYTA DIEKTPOCBap-
ku uM. E.O. [laToHa ¢ KOMIIBIOTEPHBIM yIIPABICHUEM
BCEMHU MapaMeTpaMH M CUCTEMaMH. DTa yCTaHOB-
Ka YKOMIUIEKTOBAaHA dHEPTETHYECKUM KOMILIEKCOM
Ha 0aze DJIA-60/60 n 37eKTPOHHO-Ty4EeBOH IMyII-
KO#, mepeMelaeMoil BHYTPpU BaKyyMHOU Kamepbl
10 JIMHEHHBIM KoopauHaTaMm X, Y, Z, a Takxe Io-
BOpauMBaeMoOi BOKpyr ocu Y—Y no koopaunare VG
Ha yroa 0...90°. IIpu yckopsiroleM HanpsiKeHUU
Uy o — 00 KB 31eKTpOHHO-TyYeBas MyliKa ¢ MeTall-
JWYEeCKUM BOJb(PPAMOBBIM KaTOAOM IHAMETPOM
3 MM oOecreynBaeT AMana3oH TOKa AIEKTPOHHOTO
nyuka [, = 0...500 MA ¥ BBINIOJIHEHUE TEXHOJIOTH-
YeCKHUX pa3BepTOK Imydka B mporecce JJIC (kpyr, 2i1-
JIUTIC, IITPUX, TPEYTOJIBHUK) C aMITUTY0M1 0...5 MM.
TO4YHOCTh MO3UIIMOHUPOBAHHUS ANEKTPOHHO-TYUEBOM
MYIIKX 110 KOOpAUHAaTaM cocTtaBuia He meHee 0,1 MM.

DoxycupoBKa AIEKTPOHHOTO MyYKa Ha MOBEPX-
HOCTH CBapMBaeMBIX IIACTHH, COBMEIIEHHUE dJIeK-
TPOHHOTO TIy4YKa CO CTBIKOM, BHU3yallU3allys MPOIIeC-
ca DJIC npu BBINOJHEHUU YUCTKU OKOJIOUIOBHOMU
30HBI MAJIOMOIIHBIM OCTPOC(OKYCHPOBAHHBIM 3JICK-
TPOHHBIM ITYYKOM U KOPOTKHX MPHUXBATOK OCYILIECT-
BIISUTMCH aBTOMATHYECKH O MPOTpaMMe C TOMOIIBIO
cuctembl «PACTP» Bo BTOpHUHO-IMUCCHOHHOM H30-
OpaxxeHuu [5], koTopast oOecrieurBaia TOYHOCTH CO-
BMmenieHust He meHee 0,1 MM U yBenudeHUE 00BEK-
Ta HaOmonenus B 5 pa3. Koutponas poxycupoBku
10 YETKOCTH M300pa’keHHsI HA MOHUTOPE CHUCTEMBI
«PACTP» mpoBepsin BU3yaJIbHO IO SIPKOCTH CBEYe-
HUS KPYTOBOI Pa3BEPTKH IEKTPOHHOTO ITydKa Jua-
METPOM deyr = 5 MM ¢ TokoM my4ka [ = 10 MA Ha
MEIHOM MacTuHe. PacXxo)xieHne CpaBHUBAEMBbIX 3Ha-
YeHUH TOKa (POKYCHPOBKH MPHU paboueM pacCTOSIHUN
OT Cpe3a My LIKK 110 MIacTuHbl [ = 250 MM cocTaBu-
1o =1 MA Ha ypoBHE ]cb = 620 MA, 4TO BIIOJIHE TIPHU-
eMJIEMO TSI TPAKTHYECKOTO TIPUMEHEHHS.

PazpaboTranHoe KOMIBIOTEpHOE yIpaBIEHHUE
ycranoBkor YJI-209M 1mo3BOMISET peaan30oBaTh Mpo-
rpammHuoe ynpasierue DJIC myTeM mocienoBareib-
HOTO BBITTOTHCHHS CIICAYIOIINX TIPOIeccoB [S]:

— MOCTPOEHHUE TPEXMEPHOTO BUPTYAIHHOTO TIPEI-
CTaBJIEHUS! OOCTAHOBKH BHYTPH BaKyyMHOH KaMephbl,

— BBIOOp C TIOMOIIBIO CO3ITAaHHOTO BHPTYaJIbHOTO
MIPEJICTaBICHUS] HAYaJIbHOW TPACKTOPUH CTHIKA;

— 00y4yeHHe CUCTEMBI TIEpEMEIIEHUH IS ce0Ba-
HUS B/I0JIb TPAEKTOPUH CTHIKA.

N

B mporpammax mist 3JIC, mpencTaBieHHBIX B BUIC
Ta0NuII, 330a0TCS 3HAYEHUSI KOOPAMHAT TOUEK Kax-
JIOTO OTpe3Ka MyTH, Kyla He0OOXOUMO TTepeMECTUTh-
Csl, 3HAYEHHS TOKOB CBAPKH M (POKYCUPOBKH, aMILIH-
TY/IbI TEXHOJIOTHUYECKUX Pa3BEPTOK, a TAKKE CKOPOCTh
MepeMelIeHNs Ha IaHHOM OTpe3Ke.

Jns yctaHOBKH, (DUKCAIMK U BPAIICHUS HAPYXK-
HOHl wactu nepennero kopnyca KCJ| oTHocuTensHO
AJIEKTPOHHO-TYYEBOH ITYLLIKHU B COCTAaBE YCTAHOBKHU YJI-
209M npeayCMOTpEHbI BpalllaTeu ¢ BEPTUKATILHON U
TOPU30HTAIILHOM OCSMU BpaleHus. Jluamerp IuiaHman-
ObI Ha 000X Bpamiaressix cocrapisier 1200 M.

Br160p B3aMMHOTO PacroNoKeHus SIEKTPOHHOTO
Iy4Ka U CThIKa IIpH cBapke criaBa BTSJI TonmmHon
B JHana3oHe 6M =5...26 MM CO CKBO3HBIM MPOILJIaB-
JICHUEM 32 OJIMH MPOXOA 1 0e3nedexTHoe PopMUpo-
BaHUE JUIECBOTO ¥ KOPHEBOTO BAJIUKOB IIBA SIBISETCS
OTHPABHOW TOYKOW mccienoBaHuid. [IpuHiun 6e3-
Ne(peKTHOCTH OTBETCTBEHHBIX KOHCTPYKIIUU U3 TH-
TAHOBBIX CIUIABOB B aBUALIMOHHOW M KOCMHUYECKOU
MPOMBIIIJIEHHOCTH TOJpa3yMeBaeT MoJyyeHue Ka-
YECTBCHHBIX CBAPHBIX COCAMHEHUH, POPMUPYEMBIX
npu DJIC, 6e3 mop 1 mojape30B Mo 06enM CTOPOHAM
1Ba. YIIOMSHYTBIE 1e(DEeKThI HEIOITYCTHMBI, TOCKOIb-
Ky TIPUBOMAT K CHIKCHHIO pabOTOCTIOCOOHOCTH CBap-
HBIX COCJIMHEHUN. YCTpaHEeHUE MOPE30B HA YCTAHOB-
ke YJI-209M MoxeT OBITh IOCTUTHYTO TTOBTOPHBIM
KOCMETHYECKUM TPOXOJIOM, a TAKKe BHIOOPOM CXe-
MbI DJIC ropu30HTaANIBHBIM 3IEKTPOHHBIM IIYYKOM C
MepeMeIleHIeM DICKTPOHHOM MK BHHU3 MO KO-
opaunare Z—Z [6]. Topu30HTaIbHOE PACIIONOKEHUE
CBAapOYHOW BaHHBI 00JIETYALT ACTa3allHi0 KHIJIKOTO
MeTayia U ero pad)UHHUPOBAaHKE, YTO, B CBOKO OYe-
pellb, CHIU)KAeT MOPUCTOCTh MeTaslla iBa U TpeboBa-
HUS K YUCTOTE CBAPUBAEMOI0 METaJLIA.

Br160op onTHManbHOrO 3HaUEHUSI CKOPOCTH CBap-
KM OTIpE/IeNIsieTCs, C OAHON CTOPOHBI, YCIOBUEM MH-
HUMaJIbHOW WHTEHCUBHOCTHU TUAPOIUHAMHYECKUX
BO3MYIIICHUH B CBapO4YHOil BaHHE [7], ¢ ApyroW, yc-
JIOBHEM MUHUMAJIbHOM MIMPUHBI IIBA TS CHIKEHUS
nedopMariii, MOBBIICHUS TPEIIHHOYCTONIHMBOCTH,
COXpaHEHHUs JIETKOMCTIAPSIONINXCS JIETUPYIOIINX dIle-
MEHTOB B MeTaiuie mBa. Eciu mepBoe ycioBue Tpe-
OyeT YMEHBIIIEHHS CKOPOCTH CBapKH, TO BTOPOE — €e
MOBBIIICHUSI. Y TOUHEHHE BEIUUMHBI CKOPOCTHU CBap-
KU J1JI1 KOHKPETHBIX CIUIABOB U TOJIIIMH C LEJIbIO 0-
nydeHus: popMHUPOBAHHS KAYeCTBEHHOTO CBapHO-
IO COEMHEHHS UTPaAEeT MEPBOCTENEHHYIO POJIb MIPU
pa3paboTKe TEXHOJIOTHH CBapku. [IpuMeHUTENBHO
K yctanoBke YJI-209M ¢ ydyeToM mepeMeHHO# TOoJ-
IIMHBI CBAPUBAEMBIX KPOMOK M3 THTAaHOBOTO CIUIaBa
BTSJI B nnanazone 8 = 5...26 MM, a Takxke obecrie-
YeHMs TOKa dJIEKTPOHHOTO myyka [ = 0...500 MA,
CKOPOCTh CBapKu OblIa BhIOpaHA HEU3MEHHOW 110
BCEH JUIMHE CTBIKA M cOoCTaBuia v, = 12 mm/c.
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Bocnpon3BoauMocTh KaueCTBEHHBIX IIBOB MOXET
ObITH OOecrieueHa MHOKECTBOM aIllapaTypHbIX paspa-
0OTOK, TapaHTUPYIOIIMX CTAOMIM3ALHUIO U MTOBTOpsIE-
MOCTB T€OMETPHUH NMEKTPOHHOTO Iyuka [8—10]. Y3kue
1 TIyOOKHUE IIBBI C MapajIeIbHBIMU CTEHKaMHU JIUTON
30HBI TIOJTY4YaroT Oarogaps UCHOIb30BAHHIO JIEKTPOH-
HOTO My4Ka ¢ ManbiMu (< 5%1072 pan) yriiamu cxo/u-
moctu [10, 11], pa3BepTke ero Mo KpyroBoi WU -
nunTudYeckoi tpaekropuu [8, 9, 12]. Hamu Obina
MIPUMEHEHAa KPyroBas pa3BepTKa, KOTopast o0ecreyu-
BaJia BOCTIPOU3BOANMOCTH (DOPMHUPOBAHUS CBAPHBIX
LIBOB IIPY HAKJIOHHOM CTBIKE MEXJy CTOMKaMH OT-
HOCHUTEJIBHO HAIPABJICHUS NIEPEMELICHNS IEKTPOH-
HO-JIy4€BOM MYIIKU CBEPXY BHH3 10 KoOpauHaTe Z-Z.

OcnoBHoO# nedext Metaiia mBa pu JJIC turana
U ero CIJIaBOB — MOPHUCTOCTb. [ mpeaynpexieHns
op HeoOX0ANMO 00eCIEeUNTh yaleHUE C TTOBEPXHO-
CTU CBapHBaEMBIX KPOMOK a1cOPOMPOBAHHOMN BIIaru u
KHMPOBBIX TICHOK, & TAKXKE CO3/1aTh YCIIOBUS JUISl MaK-
CHMaJIBHOMW Jlera3alliy CBapOYHOl BaHHBL B enuHOM
texHonorundeckoM 1ukiie DJIC Ha ycranoske YJI-209M
MOXXET OBITh MPOM3BEACHA YUCTKA NPHIICTAIOIIECH 30HBI
CTBIKa OT OCTaTKOB 3arpsI3HEHUI M OKHCIIOB € TIOMOIIIBIO
c(OKYCHpPOBaHHOTO Ha TIOBEPXHOCTH METaljIa dJIeK-
TPOHHOIO Iyyka. B pexume UyCK =60 kB, [, = 10 MA,
Ve = 10 mm/c, d coyr ~ 10 MM BBINIOJHSIETCS POXOJ, 110
BCEH JJTMHE CThIKA [5].

[Ipun 3JIC TuTaHa M €ro crulaBoB AJIsI MOJIyYe-
HUSl KaYECTBEHHBIX LIBOB TpedyeTcsl TouHast cOop-
Ka M3/1eJHsl TI0J] CBApKy M CTPOroe COOJIONEHHUE J0-
MyCTUMBIX pa3MepoB 3a30pa MEXKy CBApUBAEMBIMU
KkpoMkamu jertaiei. Kak mokaszano B pabore [13],
TIPU TOJIIIMHE CBAPUBAEMBIX CTHIKOB 0, = 5 MM JI0-
MMyCTHUMas BeMYMHA 3a30pa HE JOJKHA MPEBHIIIATh
0,07 mm, a mpu 6, = 26 Mmm — 0,17 Mm.

ITepen cozmannem mporpamm DJIC BHYTpeHHUX
1 Hapy’>KHBIX CTBIKOB Ha CTOMKax W3 JIUTEHHOIO TH-
TaHoBoro cruraBa BTS5JI Obuti BBITIOTHEHBI 3aMephI
TOJILIMHBI CBAPUBAEMbIX KPOMOK I10 JIMHE CTBIKA
CJIO)KHOTO KOHTYpa. YCTaHOBHWJIH, YTO UMEIOT MECTO
HECKOJIBKO XapaKTePHBIX TOJIIMH Pa3HOM JJIMHBL:
JUTSl TEOMETPHUH TOPLEBOI MOBEPXHOCTH HAPYKHOTO
cTeika — 5, 14, 17 MM; U1 reOMEeTpUH TOPLIEBOH TTO-
BEPXHOCTH BHYTpEHHEro cThika — 5, 17, 19, 26 mm.
[Ipu oTpabotke pexumoB DJIC HapYKHBIX CTBIKOB
CTOEK TOPU30HTAJIBHBIM 3JEKTPOHHBIM MYYKOM T10
CXEME CBEpPXY BHU3, CKOPOCTHU CBapKu v, = 12 mm/c,
pabodemM pacCTOSHUU lpa6 = 250 MM, 6e3 JoKalb-
HOM pa3BepTku nyuka (d = 0 MM) u ¢ KpyroBoi
pasBepTKkoi mydka (d, pyr 1,2 MM) OBLITH BBITIONHE-
HBI CKBO3HBIE NPOIJIABICHUS HA INIOCKUX 00pa3max
¢ (hopMUpOBaHUEM JIMIIEBOTO U KOPHEBOTO BAJIMKOB
1IBa 3a oguH mpoxox. Jns 6e3nedextroro Gopmupo-
BaHUsl KOPHEBOTO BaJIMKa IIBAa 3HAUYEHUE TOKA DIIEK-
TPOHHOTO Iy4YKa yCTAaHABJIMBAIIM B qUanasone [ =
= (1,75...2,0)] , tne I — TOK myuKa, IpH KOTOPOM

~

MPOU3BOACTBEHHbIN PA3LEN l
MOSIBIISIFOTCS TIEPBBIE NPU3HAKHU CKBO3HOTO IIPOILIAB-
nenus [14].

[IpoBenenHblid MetanmorpadudecKuii aHAINA3
cBapHbIX coenuHeHui craBa BTS5JI co ckBo3HBIM
MPOIJIaBICHUEM TUIOCKUX 00pa3loB MO3BOJNI BbI-
ABUTH HEKOTOphIe ocobeHHocTu. Kak mokazaHo Ha
puc. 2, GopMUpOBaHUE JHIEBOTO U KOPHEBOTO Ba-
JIMKOB IIIBA Ha BCEX MMEIOLIUXCS TOJIIMHAX MPOUC-
XOJUT PETYJSPHO O BCEH ITMHE 0e3 MOoAPEe30B; IpU
HEOOXOMMOCTH JIUIIEBOH BaJMK II1BA 3aIJIa)KMBACTCSI
MOBTOPHBIM KOCMETHYECKHUM IpoxoaoM. HaumHas ¢
TOJIIIMHBI CBAPUBAEMBIX KPOMOK 8 = 14 MM cBapHOi
0B (popMupyeTCst NPAKTUYECKU C NapauIeIbHbIMU
CTEHKAaMU JINTOW 30HBI B CIIyyae MPUMEHEHUS Kpy-
TOBOM pa3BepTKH IEKTPOHHOTO MyYKa aMIIUTYI0N
de -= 1,2 MM, a mupuHa niBa B KOPHEBOU 4acTH KO-
HegﬂeTCH B nuarnasoHe 2,4...2,6 mMm. Takue pesynbra-
ThI 10 TEOMETPUH MPOIUIABIEHUS TTO3BOJISIIOT 3aKJIIO-
YHUTh, YTO YXOJl CBAPOYHOIO JIEKTPOHHOTO IMy4Ka OT
cThika Ha BenuuuHy 0,1 MM He CKa)keTcs Ha KadecTBe
CBapHOTO IIIBA.

ITomrydeHHbIe 1aHHBIE IO CBapKe MIIOCKUX 00pas3-
OB TOPU30HTAJLHBIM JJICKTPOHHBIM ITyYKOM OBLIH
MPUMEHEHBI ITPH pa3paboTKe MPorpaMMBbl CBapKH Ha-
PYXKHBIX CTHIKOB Ha CTOWKax-o0pasmax M3 JIMTCHHO-
ro TuTaHoBoro ciiaBa BTSJI, kondurypamus cTeika
KOTOPBIX B MECTE CBAPKU COOTBETCTBYET CEPUIHBIM
JgeTtansiM. B mporpamMmMe npu nocTossHHOM CKOPOCTH
CBapKu v, = 12 MM/C BEIMYUHBI TOKA CBapKu [ u
ToKa (POKYyCHPOBKH / ¢ B TIEPEXOJIHBIX MECTaX M3Me-
HEHUsI PaboYero pacCTOSIHUS M TOJILIMHBI CBapuBae-

Puc. 2. MakpocTpykTypa CBapHBIX COCITUHEHHI JTUTEHHOTO TH-
TaHoBoro crutaBa BTSJI pazmmyHO# TOMmMHE 1 HOpMHUpPOBaHUE
JIMIIEBOTO W KOPHEBOTO BAIMKOB 11Ba Tipu DJIC co CKBO3HBIM TpO-

IUIABJICHUEM HapY)XHBIX CTBHIKOB CTOEK FOPH30HTAJIbHBIM 3JICK-
TPOHHBIM ITy4KOM: @ — 8 =26 MM; 6 — & = 17 MmM; 6 — 8, =
14Mm;2—6, =5 MM
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' NPOU3BOACTBEHHbIW PA3MEN

Puc. 3. BHewHuii B JIUIEBOrO ¥ KOPHEBOT'O BAJIMKOB IIBA HA
croiikax-obpasnax npu IJIC HapyKHBIX U BHYTPEHHHUX CTHIKOB:
Uycx =60xB, v =12 mm/c, lpa6 =250 mm

Puc. 4. Buemnuii BuJ HapyXHOHM 4acTH NMepeaHEro Kopiyca
KCJI, ycTaHOBIEHHOTO Ha Bpalarelb ¢ BEPTHKAIBHON OCHIO Bpa-
menwnst Juist DJIC HapyKHBIX CTBIKOB CTOEK

MBIX KPOMOK M3MEHSUIN 10 JTUHEHHOMY 3aKkoHy [15].
Kak moka3aHo Ha puc. 3, cBapHOH 1I0B (hOpMUPYET-
cst 6e3 1eeKTOB 10 BCEHl JJTMHE CThIKA, & KOPHEBOH
BaJIMK IIBa MOXET 6[)ITL HCIOJIB30BaH JIs1 KOHTPOJIA
KauecTBa cBapku. CHCTeMa KOMIILIOTEPHOTO yIIpaBiie-
Hus nporeccom JJIC Ha ycranoBke YJI-209M mo3Bo-
JISIET BBITIONHITH B €IMHOM TEXHOJIOTHYECKOM ITUKIIE
TaK)Ke TOYEUHBIC, KOPOTKUE W CILUIOIIHBIEC TPUXBATKH.
TodyeuHble MPUXBATKU Ha CTHIKE BHIBOAHOHN TUTAHKH H
CTOWKHM TIPOU3BOJISATCS C IETbI0 NCKITIOYEHHS 00pa3o-
BaHUS KPaTepoB.

Cremyer OTMETUTh, YTO BCE CBAapHbIC 00Pa3Lbl U
MakeThl u3aenuit u3 crasa BTS5JI co ckBo3HBIM mpo-
IJIABJICHUEM TOPH30HTAJIbHBIM DJICKTPOHHBIM ITy4-
KOM MpPOLUINA PEHTICHOBCKUH KOHTpPONb. ledekTon
B BUJIE IIyCTOT, MOP, NOAPE30B U HECIUIABICHUI He
00OHapYKEHO.

ITocme YCTaHOBKH BBIBOJAHBIX IJIAHOK U3 TUTAHO-
Boro cryiasa BTSJI Ha BHYTpEHHUX U HApPYKHBIX CThI-
Kax CTOEK C TIOMOIIBI0 aproHoayroBoit ceapku (AJIC)
pa3sMecTHIIN HapyKHYTO 9acTh nepenHero kopryca KCJI
Ha TUTAHITIai0e BpaIaTeysi COOCHO C BEPTUKAIBHON OCHIO
BparmieHus (cM. puc. 4), BBICTAaBUIN dJIEKTPOHHO-ITY-
YEeBYIO TYIIKY B TOpU30HTaNTbHOE mosioxkeHune (VG = 0°)
Ha PAaCcCTOSTHUM OT U3/ETIHs lpa16 =250 MM, IEpeMecTH-
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ZB.00 5216 000 20000 F 0 EOB00 1200 |nfa 000 00 00
308 5820 000 20000 S G0B00 1200 nfa 0a0E 00 00
3484 6508 000 B500 62400 1200 nfa oo 00 00
4392 B2as 000 B500 DU 62400 1200 nfa oa0E 00 00
5452 101.88 000 6500 | 62400 1200 nfa BaDE 00 00
6436 120.28 000 B500 DN E2400 1200 nfa Goos 00 00
70.00 131.08 000 6500 B2400 1200 /e oo 00 0o
76.48 14308 000 E500 BN B2300 1200 nfa 0008 00 00
252 15548 000 ES.00 SN E2300 1200 nfa 000 00 00
9180 17228 000 6500 PR B30 1200 nfa Ba0Es 00 00
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103.76184.92 000 24000 S 58600 1200 nfa oaof 00 00
1108820812 000 24000 59600 1200 nfa 0a0 00 00
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129.32246.20 000 000 59600 1200 nfa 000 00 00
13492256.20 000 000 59700 1200 |nfa 0o0 00 00
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Puc. 5. IIporpamma DJIC HapyKHBIX CTBIKOB CTOEK C KOMITBIOTEP-
HBIM YTIpaBJICHHEM ITepEMEIEHISIME 110 KOOpJMHATaM Y U Z, a Tak-
K€ TOKAMH CBapKHM I 1 (POKyCUPOBKH / p CKOPOCTBIO CBAPKH V.,

JM OCh MYIIKH HA OIUH U3 34-X CTBIKOB, OOHYIWIH
3Ha4YeHHe KOOPJMHATHI Bpararens W 1 moaroToBUiIn
yctanoBky YJI-209M «x Beimonnenuto DJIC Hapyx-
HBIX CTBIKOB CTOEK ITO IporpaMMe.

[TomyuuB paboumii BakyyM B CBapOYHON KaMepe 1
3NIEKTPOHHO-JIy4€eBOH ITyIIIKE, COCTABUIIM C IIOMOILbIO
BHJICOKOHTPOILHOI cructeMbl «PACTP» HOByIO TIpo-
rpammy DJIC Ha IEpBOM CTHIKE CTOWKH IIPH TIepeMe-
LICHUM MYLIKKA CBEPXY BHU3 MO KOOpAUHATE Z-Z UIU
oTtkoppekTrpoBaiu nporpammy DJIC Ha cToiikax-00-
pasuax. OcymiecTBUIN TPOBEPOUHBIN MPOXO] JICK-
TPOHHO-JIy4€BOH IYLIKHU 110 IPOrpaMMe U, B CiIydae
MOTaAaHMs MIEKTPOHHOTO MydKa MO CTHIKY Ha BCe
JnuuHe, BeimoaHwin pexxum CBAPKA (cwm. puc. 5).
[uknorpaMma U3MEHEHHI TOKOB CBapKU U (OKYCH-
POBKHM C MPUBA3KON K XapaKTEpHBIM TOUKaM MpHUBe-
JleHa Ha puc. 6. [lociie moBopoTa nepeHero kopiyca
KCJI na 180° mo xoopauHare Bpamatens W BBITION-
Hu DJIC cThIKa CTONKH ¢ IPOTHBOIIONOXHON CTO-
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Puc. 6. IuknorpaMma U3MEHEHHH TOKOB CBapKH / 1 (POKYCHPOB-
ki [y mipu OJIC HapyXHBIX CTBIKOB CTOEK: / — BEIBOJHBIC IIIaH-
Kku; 2 — cToiika; EBG — snexTpoHHO-y4eBas mymka; (1), (3),
(6), (7), (16), (17) — HOMEpa cTpok B Tabmuie nporpammsl DJIC

Puc. 7. BHemwHu#l BU Hapy»KHON 4acTH NMEpPEJHEro Kopmyca
KCJl, ycTaHOBIEHHOTO Ha BpaliaTelb C TOPU30HTAIBHON 0CBIO
Bpamenus s DJIC BHYTPEHHHX CTBIKOB CTOEK. DJIEKTPOHHO-ITy-
yeBas MyIlIKa yCTaHOBIIEHA oA yriiom VG = 35°

%’

ponbl. IlpuBeneHHas mocinenoBaTeIbHOCTh ONepa-
il DJIC BBITIOIHAETCS 10 MOCHEIHETO CTHIKA HA
CTOMKaX.

[Tociie cBapku HapyKHBIX CTHIKOB CTOEK T'OpH-
30HTAJbHBIM 3JICKTPOHHBIM ITYYKOM Ha BpaIiareie ¢
BEPTUKAJIBHOW OChIO BpPAIICHUS MPUCTYIIN K TOA-
TOTOBKe TexHojoruueckoro mnporecca JJIC BHyTpeH-
HUX CTBIKOB. Pabo4ynM BapuaHTOM OKa3aJcs Mepexoj
Ha Bpalareib ¢ TOPU30OHTAIBLHON OCHIO BpaIlCHUS,
HaKJIOHOM DJICKTPOHHO-JTYYeBOU MYIIKH OT BEpTUKA-
nu Ha yroa VG = 35° u nepemenieHueM MyIIKH 110
KoopauHare X—X BIOJIb MPOJIOJIBHOM OCU BaKyyMHOM
kamepslI (puc. 7). Pabouee paccrostHre OT cpesa MmyIi-
KH JI0 U3AETUS COCTaBUIIO lpa6 = 330 mm. HeoOxoam-
MO OTMETHTH, YTO TOCJEI0BATEIBHOCTh ONEpPaIHii

o,
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BTG)MATII‘II]GKAS!

MPOU3BOACTBEHHbIW PA3MIEN I
OJIC BHYTPEHHUX CTBHIKOB IO CPABHEHUIO CO CBAPKOU
HapYXKHBIX CTHIKOB HE M3MEHMJIACh, & BETMYNHY TOKA
JIEKTPOHHOTO ITy4Ka / H3MEHATH HE IPUILIOC.

TakuMm 00pa3oM, MpeIOKEHHAST TEXHOJIOTHS U3-
roTOBIIeHHs 1enbHOCBapHOTO Kopryca KC/I u BbI-
OpaHHBIC CXEMBbI CBAPKU HAPYXKHBIX U BHYTPECHHUX
CTBIKOB CTOCK 00ecreyuBarT Oe3aedekTHoe Gop-
MUPOBAHUEC JTULEBOIO U KOPHEBOTO BAJIMKOB IIBa
IMpr CKBO3HOM MPOIIIABJIICHUN JIMTEMHOTO TUTAHOBO-
ro crutaBa BTSJI tonmmuoi = 5...26 MM 32 ouH
MIPOXO/I.
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