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HOBBIE TEXHOJIOMn

MAUKA — BYEPALLHWM AEHD...

Eerenuin CumoHos,

reHepanesHbiii gupekrop 000 TC® «[eHcrap»

«AASEPCTAP» — 3T0 BEICOKOIIPOH3BOAHTEABHBIH Aa3epHBIH CBapOYHBIH
annapar AAst GHOCOBMECTHMbIX BBICOKOIIPOYHEIX COEAHHEHHH.
«AA3EPCTAP» — 3T0 NPOAYMaHHBIH AH3a¥iH, COBpeMeHHasd TeXHHKa U

IIPeBOCXOAHBIH pe3yAbTar.

BrocoBMecTHMOCTS C OAHOPOAHBIME A00aBOYHBIMH CEaDOYHBIMH

MaTrepHaiaMH,

Bospacranue BeAHYHH OPOYHOCTH, TaKuXx, Kak 0,2 %-aa rpaHuna
PACTAKHMOCTH H IpeAeAd DAaCTHXKeHHAd B CPDABHEHHH C DadABHBIMH

COEAHHEHHSIMIL

IMTpeanoyrenne pasAHYHBIM BHAAM DaHKH: HCKAIOYEHHE H3 TEXHOAOMHH

Yemanosxa gas Ad3eproll CBAPKU

HasgAbHBIX CDEACTB H (PAIOCOB, (POPMOBOYHBIX Macc, DaTAbHOH MOACAH H
MOATOTOBHTEABHBIX pafioT, HCKAIOYEHHE O0TCAOEeHHS (paccAoeHHs).
HocpeacrBoM mojadH B 30HY CBapKH 3Hepruy B 50 Axxoyael co6A0Aai0TCH

BCe 3y00TeXHHYEeCKHe TpeOOoBaHHsA,

HHAHB!(A}’MBHO BbICTaBAsIeMasd Ha AHCIIAEE OPOAOAKHTEABHOCTD
HMIIVABCOEB C BOZMOMHOCTBIO 3aIOMHHAHNA,
PEI'}UIKPYGM&Q BbICOTAa OIIOPBI AAA PYK TEXHHKA [T03B0OAHET HPOHIBOAHTE

PpaboThl C BRBICOKOH TOYHOCTHIO,

ByAynjee CThIKOBO# (IHIOBHOF] TeXHHKH B 3y 00TeXHHYECKON
Aaboparopiu 6yAeT HpHHAAAEKATh Ad3epHOH cBapke.

TexHHKa Ad3epHOH cBapkH B PoccHH NIpHMeHSeTcs AOBOABHO DEAKO.
MesxkAy TeM, Ha MEDOBOM DBIHKE YiKe IPeANoAaraercs rperbe HoKoAeHHe
3y60TeXHHYeCKHX Ad3epHEIX CBapOYHBIX annaparos. K 3ToMy KAaccy
HPHHAAAEKHT H yeraHoBKa « AABEPCTAP» ¢pupmbr « BEGO»,

[lloBHas (CTEIKOBAasd) TeXHHKA C
TIOMOIIBEO CBAPKH 03Ha4YaeT BEICOKOM
IIPOYHOCTH H 6HOCOBMECTHMOCTH I1O-
CPEACTBOM 3aMeHbl OAHOPOAHBIX AO-
0aBOYHEIX CBApPOYHEIX MaTepHaAOR.
HeobxoANMOCTE DpUMeHeHUsT Aa3ep-
HBIX CBaPOYHEIX IPHOOPOB B 3y0OTeX-
HHUYecKoHd AabopaTopuM BHIZBAHA
TpeOOBAHUAMH BeAYIIHX OPTONEAQB-
CTOMAaTOAOTOB,

—«[Ta¥K¥ AOAKHEI DEITH HeH3-
0eKHO COKpAallleHRI».

— «KoaHYecTBO ClIasHHEIX MecT B
3yOHEIX MpPOTe3ax (pacnoraraeMblx)
BO PTY IlaljHeHTa AOAKHO OBITE IO
BO3MOMHOCTH COKpallleHO A0 MUHH-
MyMa»,

TexHNKa NaliKH He MOJKeT BEIIIOA-
HSTh 3TH TPpeOOBaHM U, TIO3TOMY, H3-
3a CBOMX IpeHMyllecTs OBIAG BBeAe-
Ha TeXHMKa Aa3epHON CBapky,
KOTOpas ABASeTCA Pe3yALTaTOM Ha-
YUHEIX HCCAGAOBAHUMH,

Pa3BuTHe nasepa

B 1960 ropy GBIAK OTKPBITH Ilep-
Bble pYOHHOBEIE KPHUCTAAABL Ad3epa.
[MoaereHHe Aa3epa OTKPBIAO OTPOM-
HEIe TepCHeKTHBE AAs Pa3BHUTHs Ha-
VKH M TeXHHKH, KOTOpEIe paHbIIe
HHKTO He MOT NPEeACTaBHTE.

[lepBEIM AeMOHCTPAIHASIM Ad3epa
c pyOHHOBEIMM KpHCTaaraMH B
1960 ropy MaiMaHOM HpeAllecTBO-
BaAH AeCATHASTHA MHTEHCHBHEIX HC-
CAEAOBAHHM B 0DAACTH KPUCTAAAD —
U creraorazepa. «Nd:YAG» (Heii-
AMM-AETHPOBAHHEIN AHTPUYM-anto-
MHHHYM-TPAHaT) MpeACTaBASeT H3
ceds Hape KHEIA B a)peKTHBHEIHN Ad-

3ep Ha TBepPAOM TeAe, KOTOPEIH H ce-
TOAHS 3aHHMaeT MepBoe MecTO BO
BCEM MHpPe B Aa3epHOH TeXHOAOTHH.
OcHOBHBIE TPeUMYIIeCTBA Ad3epa
Ha TBEPAOM TeAe: NPOUHAasT M KOMIIAK-
THasl KOHCTPYKLUUA U AAMTEAbHELH
CPOK HellpephIBHOTO AeticTBrA. Cep-
AlleM 5TOTO Ad3epa SBAAKTCA CHHTe-
THYeCKHe, DAM3KHe K DAArOpOAHBIM
KaMH$IM, KpHCTaAABI, C TOMOIILIO T~
AOTIIPOBOAHOCTH M MeXaHHYeCKHX
CBOHCTE, KOTOPHIX MOTYT OBEITE AOC-
THUIHYTEL OUeHb BEICOKHE IIOKa3aTeAl
CpeAHel MOIHOCTY H3AYYeHHs (IIpo-
H3BOAUTEABHOCTB).

OT MONIHWH K Nyuy nasepa —
npuHumn «JIASEPCTAP»

C moMOIIBIO OAAYH dHEepPTHH H3-
BHe, HallpUMep, C IOMOILIO CBETa OT
AGMIIBI-BCIBIIKY, KPUCTAAA «HaKa-
yuaeTcsy». OT NOAAIEH SHepTrHu
ocoDOble MOHEI B KPHCTaAAe (HalpH-
Mep, TPEXBaAeHTHOrO HeoAHMa) Ho-
AYYaOT ONpeAeAeHHBIe MOPIHH
SHepruu (KBaHTH)., HakonaeHHas B
MOHAaX dHeprus HCIOAB3IYeTCH AAA
YCHAGHH:A CBeTa (CTUMYAHpOBaHHasd
amuccHs). IOHBI OTAAIOT 9HEPTHio B
¢hopmMe cBeTa, KpHcTaan aasepa Ha-
XOAUTCH MEMAY ABYMS 3epKaraMi,
MEKAY KOTOPHIMHE NPOXOAUT CBETO-
Basg BOAHA (ONTUYECKHUH PE30OHATOPR).
Kasxapilit npober ROAHEI Yepes KpHuc-
TaAA BepAeT K YCHA@HHIO CBETOBOH
BOAHEL, OAHO M3 3epKaA ABASETCH
YacTHUYHO MPONYyCKAamKUM, H3-3a
OHTOr'O YacTh CBETOBOM SHEePruy, npo-
XOAs Yepes cHCTeMy Ipeofpa3oBhl-
BaeTcd B A@3epHBIH AYY.

Sybrod

«NA3EPCTAP» hupmbt «BEGO»

MpUHUMNUaNbHaA cxeMa
(pyHKUMOHUpPOBaHKA Nd:YAG -
Nasepa

[TepeorAaccHOE COeAMHEHHE 11O~
CPeACTBOM MHKPO-CTHIKOBOM (LIOB-
HOM) TeXHHKH,

CuineaeMEle YacTH Iepep ceap-
KOH WAM(YIOTCH B IPAaBUABHEIA X-
obpa3HLIi TIOB.

Aanee caepyeT ITOCTpOeHHe LIBA!
Ha4YMHas OT eHTpa, TOYKa 3a TOYKOH,
CAOM 3a caoeM cBapHuBaeTcs., OTdeT-
AHMBO TIPOTASABIBAETCH TOHKODPAK-
IHUOHHAA CTPYKTypa IBa B 0DAGCTH
HHUTH CBAPKH, a TaksKe BUAHA y3Kas
30Ha BO3ACHCTBHS TellAa Ha Iepexo-
A€ K OCHOBHOMY MaTepHany.

OTa TeXHOAOI'HA MO3BOAAET AOC-
THYL Ge20Hnb0YHOrD HIBG, TOHKOIO
MeTaAAHMYeCKOTrO COeAMHEeHUdA BRHICO-
KOH IIPOYHOCTH,

JNASEPCTAP - y6empaatowmi
AW3aiiH, 3proHOMHYHbIA
M NPOAYMaHHbIA

®opma u dyarnus NASEPCTAPa
obecneunBaeT TOUHYH U HE YTOMU-
TeABHYIO paboTy.

TouHas peryAMpoBKa cBapO4YHOH
KaMephl ¥ CHAEHHA ITO3BOASIIOT CO-
3AATH SPTOHOMHYHOE padoydee MecTo
AAST AIOASH PasANYHOTO POCTa 1 Beca,
PeryaMpoBka MOAOKEHHA PYK C IO-
MOIIBIO IOACTABOK CAYKHT TOUHOMY
MOZHUIHOHUPOBaHUIO 0OpabaThIBae-
moro obpaszija B pabouyer 30He.

QoxycuporKka Ha obpabaThiBae-
MBIH THOB OCYH[eCTBASI@TCS C TIOMO-
M[BEO 3PTOHOMMYHO PACIOACKEeHHOTO
nudgpororo pucnaes. Bo BpemMs ceap-
KH BCe TMapaMeTpEl MOTYT OBITE BEIC-
TABAEHHI U 3alporpaMMHpOBaHbL CBa-
poYHOM KaMepe, HMemwoien 150
HACTPOEK, COOTBETCTBYIOIUX CBa-
POYHEIM [TapaMeTpaM. CeapoYyHas Ka-
Mepa 0DOpYAOBaHA PeryAHpPYyeMBIM
OCBellleHHeM 1 DOABITHM CMOTPOBEIM
OKHOM CO CTeI[HaABHEIM CTeKAOM, 3a-
MHINAOIINM OT BO3ACHCTBHS Ad3ep-
HEIX Ayden, CBOBOAHOE MpOCTpaH-
CTBO AAS HOI TeXHHKa MCKAIOYAeT

TENHUK



HOBBIE TEXHOJIOM N

A0OYI0 BEIHYKACHHYIO OCTAHOBKY
paboTH.

Of6man Konnemyua Ansarina AA-
3EPCTAPa opHeHTHpOBaHa C 9PTrOHO-
MHYeCKOMW TOYKH 3peHmsi Ha padboTy
3yOHBIX TEXHHMKOB BCETo MHpa.

JIASEPCTAP - BceobbeMnioian

TeXHW4yecKasa KoHuenuua

ANABEPCTAP — wMoxeT ORITH
CMOHTHPOBAH B AFOOOM MOMEIeHHH,
Bce TpeboBaHuA N0 MOHTAKy MOTYT
OEBITE COOAIOAGHEL MTPH MTOAKAIOYEHUH
B CeTh ¢ HanpsxenueMm 230 V/16 A u
NpHU UCHOAB3OBAHUHM EMKOCTH C 3a-
WUTHHIM Pa30M H PeAVKIHMOHHEIM
KAQIIaHOM (PEeAYKTOPOM).

baaropapa HHTerpHpOBAaHHOM
ABYXKPYTOBOH CHCTeMe OXAaKACHHA,
BO3MOJKHA HeMpephIBHas paboTa e3
BEIKAIOUEHHsI YCTAHOBKH AASL AOTIOA-
HHTEeABHOTO OXAaKACHHA. BEITAKKa
AAST ABIMOBEIX a30B KOMOMHHpPOBaH-
Has ¢ HOHO(UALTPOM H (PHABTPOM
AASL MEAKHX YACTHL — CAYIKHT AAA
TOTO, YTOORI OBLIAO ACHO BHAHO 0Opa-
DaTeiBaeMBIld oOpasen U AAd 3KOHO-
MHH 5HepruH. Bce HeoOXOAMMEIR 3y~
OoTexHNYeCKHe TpeOoBaHHUA MOMKHO
BEITIOAHATE, PETYAHDYS YaCTOTY/Bpe-
Msl NYABCALHK Ad3epa U BeAHYHHY
IIATHA AA3epHOTO AyYa (KOTOpoe Mo-
)eT OLITL BEICTaBAeHO Ha 0,3 MM,
0,8 MM ual 2,0 MmM),

PeskuM paboTHI Ad3epa C pasMepoM
nsaTHa 0,3 MM IPUTOAEH AAsl CBAPKH HA
OTpaHHYeHHBIX MAOIIAAAX HMAH HA
OYeHb ¢HEKHBIX» YYacTKax obpasla.

Pexum paboTH ¢ IATHOM pasMe-
pa 0,8 MM — yHHBepcareH H Haubo-
A€e 4YacTo NpHMeHseM B paboTe.

AAs cRApKH KOMOHMHAINH MaTepH-
aA0B, TAKHX, KaK DAAropopHEIe 1 He-
OAaropoaHEIE CTIAGBHL, C AAABHeHIIer
MOAHPOBKOH (AOI@HHeM) CBapOYHO-
ro 1IBa MAU KOPPEKTUPOBKOH Aehop-
MHPOBaHHOI'O MaTepHaAd, HCIIOAL3Y-
eTcsad pexHUM paboTh ¢ OATHOM
pazmepa 2,0 MM,

B COBOKYIHOCTH pa3AWdHEIE pas-
MepHl TIATeH, 3apsJAHOe Hallps KeHHe
oT 250 a0 420 V 1 BpeMs UMITyARCA OT
0,5 po 20 mc. Aarot 99 960 KoMOuHa-
IUH MapaMeTpoB. BeIicOoKas sHeprus
HMIyAkca B 50 AKOyAelt rapaHTHPY-
eT GOABIIOHN pe3eps MOITHOCTH B 30He
ceapku. [1pH YacToTe UMIyAbCA BCe-
ro B 2 Hz (T.e. ABa HIMITyABCA B CEKYH-
AV), B 30HY cBapKu OypeT mopaHa
CpeAHsis MOITHOCTE B 20 W!!

Peryaupyemoe nepeKpecThe CBe-
TOBBIX AYYEH OT ABYX CBETOAUOAOR,
yKaselBamwlillee Ha MecTo Oypymied
CBApKH, oDaerdaeT HaXoKAEHHe TOU-
KM Ieau Ha obpasne. Mukpockon
dupmel «LEICA» ¢ maTHaAIATHKpPAT-
HEIM yBeAHUeHHeM obecleynBaeT Oll-
THMaABHBIM KOHTPOAB 3@ THIIOAMHA-
MHYeCKHMH TOUKaMH B MpHIeAe,

Pabtomet, BINOAHEHHbIE C

npumeHeHueM YCMAHOBKU (A
Aazeproil ceapku « NASEPCTAP»
gupmbt « BEGO»

ABYXITO3HIMOHHLIN HOJKHOH BHIK-
AIOUATEAb YIPABASAET B IIEPBOM IIOAD-
KEHUM — 3aUIUTHLIM ra3oM aproHoM
M BO BTOPOM — HMIIYABCOM CBapKH,

YacToTa NIPOAOAKHTEABHOCTH
umnyabca NASEPCTAPa ynpaeas-
eTcs TeXHHKOM MHAMBHAYAABHO H C
MOMOIIE (PYHKIMA NaMsaTH. C 1o-
MOIIBIO BMOHTHPOBAHHOTO B MUKPO-
ckon oToTyOyCca, KOMOMHHPOBAH-
HOr'O C BHACO — KaMepoi, KapTHHa
CBapKH MOKeT OHITE OTOOparkeHa Ha
MOHHTOpPE.

PadoTtb! no y(TaHOBKe napaMeTpos
«JIASEPCTAP»

Kaskpasi HOBast TeXHHMKa TpebyeT
COOTBETCTBYIOMIeH TRPeHHPOBKH U
OIIEITa, IpeXkAe YeM OHa OYAET Iepeo-
KAAQCCHO OCBOeHa. [IpH cBapke aase-
poM GOAblIOe 3HaYeHMe UMeeT To,
YTOOH BCe MapaMeTpHl, Takle, KaK
pasMepHl MATeH, HalpsKeHHe TMoAa-
YW W MPOAOCAKUTEABHOCTE HMIIYAL-
COB, OBIAH IPHMMeHeHEI B IPABMABHOM
COOTHOMIEHHH, KOTOPOe MOCAYKHT
ONITUMAALHOM CBapKe MaTepPHaAOB C
Pa3AMYHEIMH TOKa3aHHUIAMH.,

OcoBeHHO B HaYaAae OCBOEHUHA
TeXHUK CTAAKHMBAeTCs C TeHASHIIHEH
pabOTEI ¢ BLICOKMMH HEPreTHYeCKH-
MK BeAMYHMHaMH, YTO BEAET, Kak Iipa-
BHAO, K HeKEAATeABHEIM pe3yAbTa-
TaM.

[ToppoOHEIe 3yb0TeXHHYeCKHe I10-
Ka3aHms, K KOTOPBIM OTHOCATCS Tak-
JKe BHICTaBA€HHEIE IapaMeTphl Bajk-
HeWIINX HoKaszaTeAeH, obAeruyaoT
BBOA YCTaHOBKHU Aa3€pPHOM CBAPKH,

CioAa OTHOCHTCH TakoKe oD yueHue
TepcoHand, HCTIOAB3YIONIero Aasep-
HYIO TeXHHKY.

Sybrod

TENHUK

Texuuka paboTbl B geransx

M3-3a TpaBUABHO BEIOPaHHOTO
pasMepa rpy30BOTO AIOKa, DOABIINE
o0Gpasusl MOAeAel MOMEIaloTCs B
CBapOYHYIO KaMepy.

C noMous YAOGHOH HOACTAaBKH
AAS PYK U paboyero cToANMKa, pabodas
MOAEAR (0DOpasen) 6e3 npobaeM Mo3Hu-
nuoOHHpYyeTcs B dokyce. [pu Barasn-
Ae Yepe3 MHKPOCKON BHAHEI CBETO-
BEI@ HAaBOASAININE AHOAB, KOTOpPHE
TOYHO NOKa3bIBAIOT TOYKY CBapPKH.
HMHTerpupoBaHHEIF MpHIIEA IOMOTA-
eT AONOAHHTeABHO (DHUKCHPOBATh
LeAb Ha 06pa3siie TOYHO AQ MUAAUMET-
pa.

Hmnyasc Aazepa BEIAGETCS ABYX-
MO3HUIHOHHBIM HOJKHEIM BEIKATOUATE-
AeM. Apsl CBapKH AAMHHBIX IIBOB MO-
JKeT OBITH MOAAH TPOAOAKHUTeABHEIH
HMIOYABC C MOMOIILIO BKAIOUEHHS
pyHKIME NamaTH. MUKpolpoleccop
NA3SEPCTAPa BEOAUT HPOAOAIKH-
TeALHEIH HMITYALC HHAUBHAYAAEHO IO
JKEAGHUIO TeXHUKA.

BEGO®

Partners in Progress
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OfnumansEeil qanep "BEGO"




