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AnHoTanus. PaccMOTpeH COBpEeMEHHBIH Ypo-
BEHb OCHOBHBIX HalpaBieHUI pa3pabOTOK Mexa-
HU3UPOBAHHOTO M aBTOMAaTHYECKOro 00OpyHoOBa-
HUA [Js JYrOBOM MHOJBOJHOM CBapKu U PE3KHU
MOKpBIM criocoOoM. [IpuBeseHs mpuMephl pealb-
HBIX pPa3pabOTOK, anmpoOMPOBAaHHBEIX WU paboTaro-
IIUX B MPOU3BOJCTBEHHBIX YCIOBHUAX MOIyaBTOMa-
TOB ¥ aBTOMAaTOB.

[oguepkHyTo, 4ro Hambonee 3¢ddexkTuBHBIE
pa3paboTKH aBTOMAaTOB M II0JIyaBTOMAaToOB Oasu-
pYIOTCS Ha OCHOBE KOMIIBIOTEPH30BAHHBIX JJIEK-
TPOIIPUBOJIOB C IIArOBBIMU M BEHTHJIBHBIMHU JJIEK-
TpoasurareiasiMiu. OCHOBHBIE HaIIpaBIICHUS MEp-
CIEKTUBHBIX Pa3padOTOK MEXaHU3HPOBAHHOTO H
ABTOMATHU3UPOBAHHOTO 00OPYJOBaHUs CBSI3aHBI C
BHEJJPEHUEM YIIPABIIEMBbIX HWMIIYJIbCHBIX aJro-
PUTMOB YIpaBIEHHA B €ro CHCTEMax, a TaKKe
MIPUMEHEHWEM HOBBIX KOHCTPYKIIMOHHBIX MarTe-
pHaJIoB.

KuroueBble cioBa: moaBojHas cBapKa, pes3ka,
MOKpBI croco0, 00opymoBaHUE, IOJyaBTOMAT,
aBTOMAT, CHCTEMBI YIPABIEHUS, MOIYISAIUs, KO-
nebaHusl.

OKTBb HWnctutyTa 5SJI€KTPOCBApKH UM.
E.O.ITatona HaunoHanbHOM akageMuu HaykK
YKpauHbl, ABISSICH OJTHAM U3 CAMBIX OOJIBIIIAX
MHUPOBBIX IIEHTPOB B 00JacCTH CBapKH, CMEX-
HBIX TE€XHOJOTHM, IEKTPOMETAIUIYPIUHA U JIp.
HMEET OYCHb OOJBIIOH ONBIT KCCIIECIOBAHUS,
CO3JIaHUSl U YCIEIIHOIO0 BHEIPEHUS] TEXHOJIO-
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THIl CBapKH M CBAPOYHOT'O O0OPYIOBAHUS pa3-
JIMYHOTO Ha3HA4YeHMS BO BCEX 00JACTIX XO-
3MCTBEHHOM JesATeNbHOCTH. HakoruieH rpo-
MaJHBI 00BEM HAYyYHBIX U KOHCTPYKTOPCKO-
TEXHOJOTHYECKHUX Pa3paboTOK C MOTEHIIUAIOM
peuieHus 000 nmpoOneMbl W 3afadd B 00-
JACTH CBAPOYHOr0 MPOU3BOACTBA, BOCCTAHOB-
JICHUSI W YNPOYHEHHUS PaOOYMX OpPraHoB Ma-
IIIMH ¥ MEXAHU3MOB.
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OnHuM W3 HampaBJIeHUN pa3paboOTOK SBIIS-
eTcs CO3[JaHHe KOMIUIEKCHOTO Hay4YHO-TEXHH-
YeCKOro MpoJayKTa — crocoda MeXaHU3UpPO-
BaHHOU (I10JIyaBTOMAaTUYECKOW) U aBTOMATH-
YEeCKOM JYroBOM CBapKU MOKPBIM CIOCOOOM.
ObopynoBaHue, MOPOIIKOBAs IPOBOJIOKA U
TEXHOJIOTUH JJISl €r0 peaju3aluu ObUIH Mpe-
noxkensl B UDC umenn E.O.Ilarona [1] u no-
JTy4aloT B HACTOAIIEE BpeMsl pa3BUTHE B pas-
TUYHBIX cepax. ITO peMOHT Kopabiei u cy-
JIOB, TOJBOJHBIX MPOAYKTOMPOBOJIOB, MOPTO-
BBIX TIOJIBOJIHBIX COOPYKCHHI, CTPOUTEIHHBIC
paboThI 1Mo Boxo# u ap. [2 — 5].

B nmocnennee BpeMsi B MHCTUTYTE yAENsAET-
csi Bc€ Ooubllle BHUMAaHHS DHEPro- U pecyp-
cocOeperaroyM TEXHOJIOTUSIM CBapKH M Ha-
IUIAaBKM, a TaKXXe CO3JaHUI0 YHUKAJIbHOTO
o0Opy/IoBaHus, CIIOCOOHOTO OCYIIECTBISATH
CBapOYHBIN M HAIUIABOYHBINA MPOIECCHI, a TaK-
e TIPOIIECC PEe3KU B CPeAax U IOJIOKEHHSIX
paHee HEIOCTYIHBIX CBapOYHOMY 000pyAOBa-
HUIO. DTO B TIOJIHOM Mepe OTHOCHUTCS K 000py-
JIOBAaHMUIO 71l TIOJBOJHOM CBAapKU MOKPBIM
CIIOCOOOM.

HoBble TeXHUKO-TEXHOJIOTHYECKHE pa3pa-
OOTKM HampaBJIeHbl Ha COBEPIICHCTBOBAHUE
CBapOYHOT0 000PYAOBaHUSA C UCTIOJIH30BAHUEM
UMITYJIGCHBIX U MOIYJIMPOBAHHBIX CBAPOYHBIX
MIPOIIECCOB a, TAK)K€ BO3MOXKHOCTH IpPHUMEHe-
HUSI CBAPOYHOTO O0OPYIOBAHUS JJISI PELICHUS
CIIOKHBIX 3a/1ad CBapKU B JKUIKOH cpene (mof
BOJIOM, B BOAHBIX pacTBopax M np.) [6 — 8.
[Ipn »TOM, yuuThIBas, 4TO OOJbIIAS YACTh
pa3pabOTOK HE WMEET aHaJOoroB B MHPOBOM
MIPOU3BOJICTBE.

[enpro HacTOsAIIEH pabOTHI SABISETCS pac-
CMOTpPEHHE B JIOCTATOYHO IIUPOKOM O0BEME
BBITIOTHEHHBIX PEATbHBIX (AapOOHPOBAHHBIX U
BHEJIPEHHBIX) Pa3paboTOK 000pYyIOBaHUS IS
peanu3anu MEXaHU3UPOBAHHOM U aBTOMATH-
YeCKOM pEXHMME BeChMa JKOHOMHYHBIX B
CpaBHEHUE, HAIPUMeEpP, CO CBAPKOU B MCKYCCT-
BEHHO CO3/JIaHHOM cpene (kamepa) mporiecca
MOJIBOJTHOW CBApKHU M PE3KU MOKPBIM CIIOCO-
60oM, Oosiee MPOU3BOIUTENBHBIX YeM py4Has
JyroBasl CBapKa M pe3Ka MOKPBITBIMU INTYY-
HBIMH 3JICKTPOJIaMH, a TAKXKE IMEPCIICKTUB pa3-
BUTHS 3TO BHUJA OOOpPYIOBaHUS KaK OCHOBBI
11t 60JIee IUPOKOTO €ro MPUMEHEHUSI.
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Ecnu ykpynHeHO paccMmatpuBaTh 000pyio-
BaHME JUJISl JYrOBOW CBAapKH M HAILJIaBKH, TO
MO>XHO BBIIEJIUTh JBa OCHOBHBIX €ro BHJA.
DTO mojayaBTOMAThl U aBTOMAThI. Jlo HepaBHe-
0 BPEMEHHU PEAbHBIX KOHCTPYKLUKA aBTOMa-
TOB MIPAKTUYECKHU HE CO3/1aBAJIOCH.

OCHOBHBIE TEXHUYECKUE PELICHUS] OTHOCH-
JIUCh K TOJyaBTOMAaTaM, OCHOBY KOTOPBIX CO-
CTaBJISLT MIOTPY>KHOM OJIOK C MEXaHU3MOM I10-
Ja4¥l 3JIEKTPOHON MPOBOJOKKM HA OCHOBE pe-
TyJUPYEMOr0 3JEKTPONPHUBOIA € KOJUIEKTOP-
HBIMHU 3JIEKTPOABUTATEIIEM MOCTOSHHOTO TOKa
¢ Hanpsbkenuem nutanus 110 B. Yposenb
HaMpsDKCHUST TUTAHWS BBIOPAaH IO YCIOBUSM
ANEKTPOOE30MacHOCTH M HEOOXOJUMOCTH
KOMITEHCAIIMH TIOTEPh B KaOele MUTAHUS DJICK-
TponBurarens. lMcmnonb3oBancs — MeXaHHM3M
MoJIauu ¢ MOHMXaromuM peaykropom. Cozna-
HO JIOCTaTOYHO OOJBIIOE YHCIO TaKuX paspa-
6orok, Hanpumep [9, 10], ornuuaromuxcs, B
OCHOBHOM, CIIOCOOAMHU 3alllUThl MEXaHH3Ma
Mo/Jauu OT BOJBI, KOTOpas MOXET OBITH Ipe-
cHOI 1 Mopckoi. [lomyaBTomMaTsl Takoro Tuna
JIOCTAaTOYHO aKTHBHO MCHOJB30BAIUCH B pa3-
JUYHBIX PETUOHAX.

OCHOBHBIMU HEIOCTAaTKaMHU TaKUX KOHCT-
PYKUUI CIeAyeT CUYUTaTh MAIYI0 HaJIEKHOCTh
M3-32 KOHTAKTHOTO KOJIJIEKTOPHOTO y3J1a AJIeK-
TPOJBUTATENS, a TAK)Ke OTrpaHUYCHHBIE (DYHK-
[IUOHAJIFHBIE BO3MOKHOCTH ITOTO THIAa 000-
PYIOBaHUSI M KaK CIJIEJICTBUE HEBO3MOKHOCTh
COBEPLICHCTBOBAHMS TEXHOJIOTUN TOJABOTHOMN
CBapKU U Pe3KH MOKpBIM criocobom. OrpaHu-
YeHUE BO3MOXKHOCTEH HE MO3BOJISIIOT d(DPek-
TUBHO pellaTh TaKHE aKTyalbHbIC 3a7a4d Kak
KAueCTBEHHAsl CBapKa B MOJOXXEHUSX OTJIMY-
HBIX OT HIDKHETO, HallpuMep, CBapKa Ha Bep-
TUKQJIbHOW IJIOCKOCTH, a TAKXKE paclIupeHue
30HBI OOCTY>KHMBAaHHS TOJyaBTOMAaTOB, B TOM
Yyclie W TIIyOMHBI, HA KOTOPOU ecTh Heo0Xo-
JUMOCTh BECTH PabOThI MO CBapKe M pPeE3Ke
[11 —13].

B mocnengnee Bpemsi, HAa OCHOBE HMMEIOIIIE-
rocsi ONbITa MPUMEHEHHUs MOJyaBTOMAaTOB B
pPa3IMYHBIX YCJIOBHSX, BBIIOJTHEH TOWCK HO-
BbIX TEXHUYECKHUX PEIICHUM, HampaBICHHBIX
Ha YCTPAHEHHE BBINICYKA3aHHBIX HEJOCTATKOB
U COBEpUICHCTBOBAHUS TEXHUKH U TEXHOJO-
THH.
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Ha ocHOBe HOBOTO MOKOJIEHHS IIEKTPOIBU-
raTeyieidl maroBoro TUNa B KOMILUIEKTE ¢ KOM-
MBIOTEPU30BaHHBIMU CUCTEMaMU YIPABICHUS
perynupoBanus pa3paboTaH MOJyaBTOMAT st
MOJIBOJTHOW CBApKU M PE3KU MOKPBIM CIIOCO-
00M ¢ MexXaHW3MOM Moaayu 0e3 pemaykTopa
[14]. Ha Puc.1 mokasaH mosxyaBTOMAT HOBOTO
tuna “HEIITYH”.

Puc.l. [TonyaBromar 1jist OJIBOJHO CBapKU
1 pe3ku: 1 — OJIOK KOMITBIOTEPU30BaH-
HOT'O YIIPABJICHUU H PETYIUPOBAHHUS;
2 — TIOTpY»XHOH 0JI0K; 3 — crienuanm-
3MPOBAHHBIH MIJIAHTOBBIH JAEPKATEIh

Fig. 1. Semi-automatic for underwater weld-
ing and cutting: 1 — computerized con-
trol and regulation unit; 2 — immersion
unit; 3 — specialized hose holder

OcHOBHbIE (ITaCMOPTHBIE) JAaHHBIE IMOJyaB-
ToMmara npuseaeHsl B Taom. 1.

B moaudukanmsx mosyaBTomara peanu3o-
BAHBl TEXHUYECKHE BO3MOYKHOCTU HCIIOJIb30-
BAHMS HOBBIX TEXHOJIOTMI: CBapKa YIIpaBisie-
MOW MOJYJISIIMEN PEXUMOB, CBapKa C ymnpaB-
JIIEMOM UMITYJIbCHOM II0Ja4ei DJIEKTPOAHOU
IIPOBOJIOKH. BBeneHne HOBBIX BO3MOYKHOCTEHN
[I03BOJISIET B 3HAYUTEIBHO MeEpE YIYYIIUTh
KauyecTBO (POPMHUPOBAHUS CBAPHOIO COEIMHE-
HUs Ha BEPTUKAJIBHOU INIOCKOCTH.

HoBell1 mosyaBTOMaT MMeEET Majlble Macco-
rabapuTHbIE XapaKTepucTUKu — B 1,5...2 paza
MEHBIIIE YeM Yy MpeIbIIyIHuX pa3paboTokK, Mo-
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3BOJIICT TIPH M3MEHEHHHU TIIyOMHBI IOTpYKe-
HUS (JUIMHHBIA KaOenb MUTaHUS DIIEKTPOABH-
rarens) KOMIICHCHPOBAaTh IOTEpU B Kadene
MUTaHUS U 00€CIIeUnBaCT:

1) mnonydYeHHe CBAapHOrO MIBa XOPOLIETO
KayecTBa ¢ obecrieueHNeM 3aJJaHHbIX MEXaHH-
YECKUX U KOPPO3UOHOCTOMKUX XapPAKTEPUCTHK
U pes3a JOCTaTOYHOU Ui pa3fesloyHoro U 3a-
TOTOBUTEIBHOTO MTPOM3BOCTBA CTaNICH pa3HBIX
TUIIOB B HMKHEM U JPYIHX MPOCTPAHCTBEH-
HBIX MOJIOKEHUSIX;

2) obnerdeHue ajsi BOJOJa3a CBapIIHKa
BBINTOJTHEHUS IIBOB M pe3a, oOecrednBacMble
HOBBIMHU TEXHOJIOTHSIMU ¥ IPHEMAMU CBApPKHU H
pe3KH;

3) cBapka W pe3ka B BOJHOH cpene pas-
JMYHOTO YPOBHS COJIEHOCTH;

4) BO3MOXXHOCTb BEJICHHS MPOIECCOB, KaK
B aBapUIHOIM CHUTyaIlMM, TaK ¥ IPH CO3aHUH
HOBBIX KOHCTPYKLIHH;

5) BezeHue mpolecca CBapKd Ha IIyOu-
Hax Oonee 100m 6e3 mepectpoiiku (repeHa-
JaJKN) CHUCTEM IOJyaBTOMAara M HCTOYHHKA
CBapOYHOTO TOKA MPH BBICOKOW MOOMIBHOCTH
000py/I0BaHUs.

Tadauna 1. Texauueckas XxapakTepuCTHKA

Table 1. Technical description

MakcumanbHbIil CBApOUYHBIA TOK

ripu [1P = 60% u muxute 5 mMuH., A 400

PO,I[ CBAapOYHOI'0 TOKa ITOCTOSHHBIN

[onsipHocTh npsiMast

nim o0paTHas

Juamerp 31eKTpoIHOMN 16
ITPOBOJIOKH, MM '

Jwramna3oH ckopocTu noaauu

N 100....450
AIICKTPOIHOM TPOBOJIOKH, M/4ac

W3menenue CKOpPOCTH IMOJAAIN IIJTaBHOC

Bpems HenpepbIBHOI pabOTHI
MoJTyaBTOMaTa OT OJJHOM KaTyIl-
KU DJIEKTPOJIHOM MPOBOJIOKH Ha
CPeIHUX peKuMax padoThl (TOK
cBapku 250...300 A) muH.

60...70

Macca morpy>kHoro 0JI0Ka, KT,

He Ooiiee 25

HoBble pa3pa®oTkH M0JIyaBTOMAaToB Mpo-
IUIA  anpoOaIfio, BBITYCKAIOTCS MEJIKUMU
NapTUSAMH M IKCIUTYaTUPYIOTCS B Pa3IUYHBIX
peruoHax Mupa.
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PaGoThl MO COBEpIICHCTBOBAHUIO IOTyaB-
TOMAaTOB TPOJOJDKAIOTCS MO HECKOJIbKUM Ha-
MIPABJICHUSAM, OCHOBHBIE U3 KOTOPBIX CBSI3aHbI
C TMPUMEHCHHEM HOBBIX KOHCTPYKIIMOHHBIX
MaTepUajIoB C YBEJIMYECHUEM IOKa3aTens Iuia-
BYYECTH MOTPY)KHOTO OJIOKa M BBEICHHH B
CUCTEMY YIpPAaBIIEHUS M PEryJIUpOBaHUSA HO-
BBIX aJITOPUTMOB (YHKIIMOHUPOBAHUS, KOTO-
pble, B YAaCTHOCTH CBSI3aHBI C YIPaBIISIEMbIM
MEPEHOCOM 3JIEKTPOTHOTO METalla MOPOIIKO-
BBIX CaMO3aIIMTHBIX MPOoBOJIOK [15, 16]. Dto
onpeaenéHHeiM  0o0pa3oMm (opmupyemas 1o
napaMerpaM JIyroBOro IMpolecca J03UpOBaH-
Has 10Jjaya AIEKTPOAHON MPOBOJIOKH, a TAKXKe
MIPUMEHEHHE HHBEPTOPHBIX HCTOYHHKOB CBa-
POYHOTO TOKAa C UMITYJIbCHBIM U CHHEpreTHYe-
CKUM YTIPaBJICHHUEM.

HemanoBakHbIM ~ SIBISIETCS  KOMIUIEKCHOE
pellleHre 3a7aud 3alMThl JEMEHTOB KOHCT-
pYKIHMU 00OpYIOBaHUS OT KOPPO3UH M DJICK-
TPOIPO3HH.

Craemyer OTMETHTb, YTO HE BCE MCTOYHUKHU
MUTaHUS TyTd MOTYT OBITh HCIOJb30BaHbI B
KOMIUIEKTE C IMOJTyaBTOMAaTOM JUIsi TIOJIBOTHOU
cBapku. [Ipu 3HAUMTENHHOM YHAllEHUU TO-
IPY’KHOTO OJIOKa OT MCTOYHUKA MUTAHUS He-
n30eXHBl BO3pACTAIONIME C JAJTUHOW Kabemns
MaJCHUS HAMIPSDKCHUS B HEM, YTO MPHBOJUT K
HEBO3MOXXHOCTH YCTOMUMBOTO BEJEHHs IMpO-
necca. TpeOyercss ocoObIii MOAXOA K paspa-
06oTke ucTouHMKa. Hamm mpeminoxkeHa KOH-
Henmus pa3paboTKH MCTOYHHKA C KOMITEHCa-
LUEH IOTEPb, 4 NPUBICYEHHBIM YKPaWHCKUN
MIPOU3BOIUTENE OCBOMJI NPOU3BOACTBO TaKUX
HCTOYHHKOB C THPUCTOPHBIM [17] u TpaH3u-
CTOPHBIM MHBEPTOPHBIM BapuaHTamu. Mcrou-
HUK C KOMIICHCAIIMEW MaJCHUsI HampsHKSHUS
11eJ1eco00pa3HO MPUMEHATh MpHU  YAaJeHUU
orpy»xHoro Ojoka Ha paccTosHue Oosnee 60
M. KOHCTpyKIMS Takoro HUCTOYHHKA TMpe-
craBieHa Ha Puc.2.

Crenyroliee OCHOBHOE HalpaBlIeHUE pas3-
paboTOK 00OpyMOBaHUSI JIJISl TIOJIBOJTHOM CBap-
KH MOKPBIM CIOCOOOM 3TO aBTOMAThl, KOHCT-
pYUpOBaHHE KOTOPBIX paHee MPAKTHYECKH HE
ocymecTBisuioch. ClieyeT OCTaHOBUTHCS Ha
IBYX OCOOEHHOCTSIX 3TOTO HAmpaBlIeHUS. DTO
y3KOCTICIIMATU3UPOBAHHBIE KOHCTPYKIIUU aB-
TOMAaTOB W aBTOMATHI, KOTOPbIE MOTYT OBITH
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Puc.2. VcrodyHuk CBapoyHOTO TOKa IS
paboTHI ¢ VIAIEHHBIMH 00BEKTAMA

Fig. 2. Welding current source for working
with remote objects

WCIOJB30BaHBl Ha pPa3HBIX OOBEKTa CBApKH,
BO3MOXHO C HEKOTOPOH UX MoauduKanuei.

[Ipumepom crnienumanbHOM YHHKAIbHOM pas-
pabOTKK SABISETCA KOMILJIEKC 000pyI0BaHUS
JUIsL TIOJJBOJIHOM CBapKd MOKpPBIM CIOCOOOM,
MIpEeIHAa3HAYEHHBIN JJI IPUBAPKU 3arJIyIIKU K
BHYTPEHHEH IOBEPXHOCTU TpYyO, HCIHOJIb3ye-
MBIX B KaueCTBE JIEMEHTOB TEIUIOBBIX HAacoO-
coB. CBapka Benércsa Ha riiyonHax 6omnee 200
M B Cpele BOABl C INPOTHBOKOPPO3MOHHBIM
coctaBoM. BreimonHsieTcss pabota Ha pa3HBIX
pPacCTOSHUAX OT MOBEPXHOCTH B BOJOPACTBO-
pUMOI cpezie YIIIOBBIMH KPYTOBBIMH ILIBaMU
10 JOCTaTOYHO IIUPOKOMY 3a3opy. lIpu aTom,
KaK MpaBUiIO, BHYTPEHHMH AMAMETp TPYOHI,
rie HeoOXOOUMO TNPOU3BOJMTH CBAapKy He
npesbimaer  120...130 MM, 49TO sBIsAETCA
KpaiiHe CTEeCHEHHBIMU YCIIOBUSMHU JJISI KOM-
IJIEKTa YCTPOMCTB aBTOMara il AYroBOH
ceapku. Ha Puc.3 npencraBiena cxematuue-
CKM CBapOYHas 4acTh Pa3pabOTaHHOTO aBTO-
Mata. JletadbHO KOHCTPYKIIMS aBTOMAaTa OIH-
cana B pabore [18, 19].
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Puc.3. ABTomar asst TIyOOKOBOIHOM 1MO-
BOJIHOW CBapKH MOKPBIM CIIOCOOOM

Fig. 3. Automatic for deep-water underwa-
ter welding by wet method

B cocraB aBTOomMaTa BXOOUT MCTOYHMK CBa-
POYHOrO0 TOKa, pPaCCMOTPEHHBIN BBIILIE, HOBas
pa3paboTka pa3marbiBaTens Kaless ¢ JOKalb-
HOM cucTeMoll yrpaBieHMs], Kabelb ¢ psaoM
GyHKUIMH, 00beTMHEHHBIX O0IIEH 000I0UYKOM:
npsiMoi U oOpaTHBIA Kalenu, kabenp yrpas-
JIEHUs, JJIEMEHTHl Hecyluue. Bece 3t paspa-
OOTKHM aHAJIOTOB HE UMEIOT. YTIPABJICHHE MPO-
IIPOLIECCOM CBApPKH MPOU3BOJUTCS KOMIIBIOTE-
PU30BaHHOW CHCTEMOM YIpaBlIeHHUS, 3a/ato-
el mporpaMMmy LMKIA CBapKu, paboTy cHcC-
TE€MbI MOJA4YU 3JIEKTPOJHOW MPOBOJIOKH, CBa-
pouHoro nepemMenieHus. Hannuue Herapantu-
POBAaHHOTO 3a30pa MEXIY 3ariylIKON W BHYT-
pEHHEH MOBEPXHOCTBIO TPYOBI O0OYCIOBHIIO
BBeJIEHUE €lI€ OJHOI0 OPUTHMHAIBHOTO TE€XHHU-
YEeCKOIro pelieHus — Kosebaresist cBapOYHOIo
MHCTPYMEHTa, 00eCreunBaroIero rapaHnTupo-
BAaHHOE MEPEKPBITHE 3a30pa IIPHU CBApKe C Ka-
YECTBEHHBIM  (OPMHUPOBAHUEM  KOJBIEBBIX
LIBOB.
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PasmaTbiBaTensb- MNyneT

Hecywuit kabenb
MCTOYHMK

CBapo4HOro
TOKa

Puc.4. ITonHbI KOMIUIEKC aBTOMATA IS
IyOOKOBOJIHOM MOJIBOJHOM CBapKU
MOKPBIM CTIOCOOOM

Fig. 4. Full complex of submersible welder
for wet welding

Ha Puc.4 cxemartudyecku mpeacTaBlIeH
KOMIUIEKC aBToMaTa Jyis IiyOOKOBOJIHOM Moj-
BOJHOM CBapKu B CTECHEHHBIX YCIIOBHUSIX.

ABTOMAT TpENCTaBIsACT CO0OM TPyOUaTyIO
METAJUIOKOHCTPYKIUIO, OOBEINHSIOUIYIO Cle-
JIOILIME OCHOBHBIE Y3JIbl: MOJYJb MOJaYd
3JEKTPOJHOM MPOBOJIOKH, MOJIYJb BpalllCHHs
CBApOYHOM TOJIOBKM (MEXaHU3Ma IOJayuH),
MOJYJb KOHTAKTHBIX y3J0B. Moaynb mojgauu
YW MOJyJIb BpAIlICHHUsS BBIOJTHEHBI HAa OCHOBE
0e3pe1yKTOPHBIX KOMITbIOTEPU30BAHHBIX
3JIEKTPONPUBOJIOB TOCTOSTHHOTO TOKAa B COCTa-
Be OE3KOJUIEKTOPHBIX JJIEKTPOABHUTaTENeH C
nepenavyeil BpallaTelbHOrO JIBH)KEHUS HA IO-
JAIOIIUHN POJIUK.

ABTOMAT anmpoOUPOBaH M BBIMOJHSIET TPO-
W3BOJICTBEHHBIC 3aJa4yd IO 3ariIylike TPyO
sHeprocOeperaronx KoMiiekcon B JIonione.

PaccmoTpenHbIil  aBTOMAT, SBISACH, Kak
OTMEYaJIOCh BBIIE, YHUKAIBHOW M CIIeIIUAIIN-
3UpOBAaHHOW KaTeropue oOOpyaOBaHUS, C
HEKOTOPOW MOJIEPHU3AIMEN MOKET OBITh HC-
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MOJI30BaH U B JPYTUX OONACTAX, HAIPUMED,
JUIL 3arJIyIIKA TPyO Ta30BBIX U HEPTIHBIX
CKBa)KUH, BBIMOJHEHUS] CBAapKH B aBAPUIHBIX
CUTyalUsAX | T.II.

Jpyras xateropust pa3paOOTKu — aBTOMAThl
IIMPOKOTO IpuMeHeHus. Pa3paboran psn Ta-
KHX aBTOMAaTOB, OCHOBY KOTOPBIX COCTaBJISIOT
Xopomio oTpaboTaHHBIE Y3JIbl MEXaHHU3MOB
KOOPJIMHATHOTO TMEPEeMEUICHUs] CBapO4YHOIO
MHCTPYMEHTA W CHCTEMBI MOJAYu AIIEKTPOI-
HOM MPOBOJIOKM B KOHCTPYKTHBAX, 3alIUIIEH-
HBIX OT BO3JICHCTBHSI BOAHOM cpenbl. DTH y3-
JbI 0a3UPYIOTCS HA NMPUMEHEHHUH OECKOJLIICK-
TOPHBIX DJIEKTPOJBUTATENECH C KOMIIBIOTEpH-
30BaHHBIMH CHUCTEMaMH PEryJIupyeMbIX 3JIEK-
TponpuBo0oB. Pa3zpaboTka, B HacTosiiee Bpe-
Ms NPOBEJEHA JJIS BEJCHMs Ipoliecca o 3a-
JaHHOU (TporpaMMHUpPYyeMON) TpaeKTOpUM Ha
TOPU30HTAJILHOW WM BEPTHKAJIBHOU IIOCKO-

Puc. 5. ABTOMAT TSI CBapKH HAIUIABKH IO
BO,Z[Oﬁ C JJICKTPOABUTATCIISIMA MCXa-
HA3MOB: 1 — MPOAOIRLHOTO ITepeMeIIe-
HUS; 2 — MPOAOIBHOIO IePEMEIICHNS;
3 — momaun; 4 — GIIOK yIpaBIIeHUS T10-
rpY>KHOU

Fig. 5. Automatic welding machine for surfac-
ing under water with electric motors
mechanisms: 1 — longitudinal displace-
ment; 2 — longitudinal displacement;

3 — feed; 4 — immersion control unit
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ctu. OOmiee ympaBJIeHWE IHKIOM CBapKH,
peayin3anysi [POTrPaMMHOIO  MEPEMEIICHHUS
CBApOYHOI'O0 HMHCTPYMEHTA OCYILECTBISETCS
o0mieil  KOMITBIOTEPU30BAaHHOW  CHCTEMOU
yIpaBiIeHUS.

Ha Puc.5 npencrasieH aBToMar mis MHoI-
BOJIHOM MOKpOM CBapKH C MEXaHU3MaMU KO-
OpAMHATHBIX NEPEMEIEHUN U CUCTEMBI 110J1a-
Yl 3JIEKTPOJHON IPOBOJIOKM Ha OCHOBE KOM-
MBIOTEPU30BAaHHBIX 3JIEKTPOIPUBOJOB C BEH-
TUIBHBIMU  3JIeKTpojaBuraTensmMu. Paspabo-
TAHHBI aBTOMAT HMEET IEPECTPauBaAEMYIO
KOHCTPYKTUBHYIO 0a3y M MOXET JIETKO MO-
JNEPHU3UPOBAH JUIsl PELICHUS 3aad CBapKu
II0J1 BOJIOM B MecTax M INTyOMHax, rie JOCTYIl
orepaTopa BOJ0Ja3a OrPAHUYEH WIIM Jlaxe
HEBO3MOXEH. 3aMeTuM, uTo 00bEM mojaBae-
MOH 3JIEKTPOAHOW NPOBOJIOKU B JAHHOM KOH-
CTPYKIIMHU MOKET OBbITh JOCTATOYHBIM JUIs pa-
00T TI0 CBapke M pe3Ke, TPEOYIOMMX OOJIBII0-
r'O BPEMEHH ISl €€ BBITIOJHEHUS.

Bo3MOXHOCTE TpOrpaMMHUpPYEMOTO yIIpaB-
JIEHUS IBVKEHUSIMU CYIIIOPTOB CO CBAPOYHBIM
MHCTPYMEHTOM IOKa3aHa Ha Puc.6, rae noka-
3aHbl PE3yJbTaThl HAILJIABKU 1107 BOIOH B HC-
nbITaTenbHON Kamepe (riryouna 200 m).

B Hacrosee BpeMsi Ha OCHOBE HMEIOLLETO-
Csl ONbITa KOHCTPYHMPOBAaHUS aBTOMATOB JUIsS
MOJIBOTHOM CBAapKU BeAyTCsl pabOThl MO CO3-
JTAaHUIO0 aBTOMAToOM Ui CBApKU IOJ BOJOH B

Puc. 6. Jlyrosas HamjiaBka aBTOMaTOM I10J1 BO-
JIOH ¢ IPOrpaMMHPOBAHHUEM JIBYXKOOD-
JAUHATHOT'O NMEPEMECIICHHA CBAPOYHOI'O
UHCTPYMEHTA

Fig. 6. Arc surfacing with automatic submersi-
ble with programming of two-coordinate
movement of welding tools
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TPEXMEPHOM MPOCTPAHCTBE, TOBBHINICHHE Ka-
YeCcTBa CBAPOYHBIX IMPOIECCOB JOKHO OBITH
00€ecIeYeHO HOBBIMHU pa3paboTKaMu MO MOJY-
JSIUA  PEXKUMOB, HUMIYJIbCHBIX aJTOPUTMOB
(YHKIIMOHUPOBAHUSI MCTOYHUKOB CBAPOYHOTO
TOKa (B OCHOBHOM WHBEPTOPHOTO THIIA,
VIIPaBJISIEMOW UMITYJICHON TOAAa4YH SJIEKTPO/I-
HOW TpoBoOJOKH. IloJe3HBIM [OMKHO OBITH
BBEJICHHE KOJIEOATEIbHBIX PEKUMOB PabOTHI
CBapOYHOIO0 HMHCTPYMEHTa C YIPaBISEMBIMU
napamMeTpamu, 4To 00ECIIeUnT CBapKy JeTayiei
C 3a30paMHu.

Cnenyer 0cob60 OTMETUTH, 4TO d(PPeKTUB-
HOCTBH Pa3pabOTOK 00OPYHOBaHMS Ul CBApKU
W HAIUIaBKH IO/ BOJOW MOKPBIM CIIOCOOOM
OCHOBBIBACTCS Ha KOMIUIEKCHOM TIOAXONE —
CO3JIaHME aBTOMATOB W IIOJIyaBTOMATOB, CIIC-
[IHAJTBHBIX MTOPOIIKOBBIX 3JICKTPOIHBIX MTPOBO-
JIOK ¥ TEXHOJOTMYECKHX MPUEMOB M METOJIUK
UX MIPUMEHCHHS.

[Toguepkaem, uro Hanbosee dPpPeKTUBHBIC
pa3paboOTKKM aBTOMATOB W IOJIyaBTOMAaToB 0Oa-
3UPYIOTCS. HAa OCHOBE KOMITBIOTEPU30BAHHBIX
AJIEKTPONIPUBOAOB C UIATOBHIMH W BEHTUIIb-
HBIMH 3JICKTPOIBUTATEIISIMU.

OCHOBHBIC HANpaBJICHUS TEPCIEKTHBHBIX
pa3pabOTOK MEXaHW3UPOBAHHOTO M aBTOMATH-
3MPOBAHHOTO OOOPYMOBAHMS CBSI3aHBI C BHE-
JIPEHUEM YIPABISIEMbIX HMMITYJIbCHBIX aJro-
PUTMOB YIPABJICHUS B €TO CHCTEMax, a TaKKe
MPUMEHEHHE HOBBIX KOHCTPYKIIMOHHBIX MaTe-
pHaoB.

To ectb 3amaum, KOTOpbIE CTOAT MeEpen
MPOMBIIIJIEHHOCTBIO CETO/HS M OYAyT peaiu-
30BBIBATHCS B 0003pUMOM OyaylieM, HarpH-
Mep OCBOEHHE IMOJIE3HBIX MCKomaeMbix Mupo-
Boro okeana [20], o0si3aTenbHO MOTPEOYIOT
NPUMEHEHHUsI COBPEMEHHOI0 BbICOKO3(dek-
TUBHOTO OOOpYJIOBaHUS UISl MOJBOJHOW Me-
XaHU3UPOBAHHOW U aBTOMATUYECKOW CBApKU U

PE3KH MOKPBIM CIIOCOOOM.
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Achievements and prospects of development
mechanized and automated equipment arc,
for underwater welding in the wet way

Boris Paton, Vladimir Lebedev,
Hennadii Zhuk

Summary. The article deals with the current
level of the main directions of development of
mechanized and automatic equipment for arc-
welding and wet cutting. Examples of real devel-
opments of semi-automatic machines and automat-
ic machines tested and operating in production
conditions are given.
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It is emphasized that the most effective devel-
opment of automatic machines and semiautomatic
devices is based on computerized electric drives
with stepper and gate electric motors. The main
directions of promising developments of mecha-
nized and automated equipment are associated with
the introduction of controllable impulse control
algorithms in its systems, as well as the use of new
structural materials.

Key words: underwater welding, cutting, wet
method equipment, automatic, automatic, system,
control, modulation, oscillation.
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