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AKTyanbHOCTb Npobnembl

CyLLecTByIOLLAsA B HacToslLlee BPemMsi TEXHO/IOTMA AYyroBoM CBapKu
KO/IbLEBbIX MOBOPOTHbIX CTbIKOB COEAUMHUTENbHbIX AeTanemn
TpybonpoBoaoB-CAT umeeT pajd CYyLWECTBEHHbIX TEXHUKO-9KOHOMMUYECKUX
HeA0CTaTKOB:

1.CBapHble coeaMHEHMA XapaKTEPU3YIOTCA 3HAYUTE/IbHbIM KOJIMYECTBOM
nedeKkrtos

2.YcTpaHeHne aedeKToB B CBAPHOM COEAUHEHUWN COMPOBOXAAETCH
yBenmyeHmem Tpyaosatpat npu npowussogcrtese CAT

3. TexHonornyeckmm npouecc csapkm CAT xapaKTepmlyetca HU3KOU
TEXHO/IOFMYECKON BOCNPOU3BOAMMOCTbLIO

YcTpaHUTb HEeAOCTaTKM TEeXHONOrMn AYyroBoM CBApPKU MOXKHO C
NCNONb30BaHUEM TEXHONOrMn rmMbpuaHoOn nasepHo-AyroBon CBAPKU



CoeauHuTenbHble aetanu Tpybonposoaos
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OnpepeneHne tTepmuHa
rubpugHan nasepHoO-Ayrosana CBapkKa

OnHMM U3 YHHUKQUIBHBIX CBOMCTB JIyda Ja3epa KakK TEXHOJOTHMYECKOTO HMHCTPYMEHTA SBISIOTCA €r0
aCCOIIMaTUBHBIC CBOMCTBA, TO €CThb CHOCOOHOCTh OOBEIMHATHCS C JPYTUMH KOHIICHTPHUPOBAHHBIMU
UCTOYHUKAMU J3HEPTUU — CBETOBBIM JIYYOM, JJIEKTPUYECKOM IYyIOW, IJIA3MOM, TOKAMH BBICOKOM 4YaCTOTHI,
YJIBTPA3BYKOBBIM M3JIy4EHHMEM U T. J. B €IUWHBIM TEXHOJOTMYeCKU mnpouecc.OTcyTcTBue sddekra
TEXHUYECKOTO aHTaroHu3Ma Ipu CoeIMHEHUHU (00bEeIMHEHUH ) JIyda jJa3epa ¢ IpyTUMMHU KOHIICHTPUPOBAHHBIMHU
MCTOYHUKAMH DSHEPrUU IO3BOJMJIO CO34aTh THOpHAHBIC TEXHOJOTHH JIa3epHOMl 00pabOTKHM MaTepHUayoB.
JIA3€PHO-CBETOJIYUEBBIE, JIA3€PHO-AYTOBBIE, JIA3€PHO-IUIA3MEHHBIC, JIA3€PHO-UHIAYKIIMOHHBIE, J1a3€pPHO-
yIBTPa3BYKOBBIC, TaHJIEMHBIC JIa3€pHBIC, KOTOphIE, KaK MOKa3bIBaeT MpaKTHKa, 00jiamaroT 0ojiee BBICOKOM
TEXHUKO-DKOHOMHYECKON 3(P(PEKTUBHOCTHIO MO CPAaBHEHHWIO C MOHOTEXHOJOTHSIMHU Ja3epHOU 0OpPadOTKHU
MaTepUaioB ACCOIIMAaTUBHBIC CBOMCTBA OOBSICHACTCS TEM, YTO Ha JIyd Ja3epa He JCHCTBYIOT DJICKTPUUECKUE
M MarHuTHbBIE MOJSA, BBICOKME M HU3KHE TEMIIEPATypbl, YJIBTPA3BYKOBOE H3JIYYEHHE, APPOAUHAMUYECKOE
CONPOTUBJICHUE BO3AyXa. TakuM CBOHCTBOM He O0O0JIaJa€T HU OJWH JPyrod TEXHOJOTHYECKUM
KOHILICHTPUPOBAHHBIM MCTOYHHUK OHHEPruu sl o00paboTku MarepuajioB. OObEAUHEHUE PAIUYHBIX
KOHIICHTPUPOBAHHBIX MCTOYHUKOB 3HEPIUU C BBICOKOKOHIICHTPUPOBAHHBLIM JIA3€PHBIM KWCTOYHUKOM SHEPIUM B
€IUHBIM TEXHOJOTHMYECKUU IIPOLECC MO3BOJISIET YCTPAHWUTh WM HUBEIMPOBATH HEAOCTATKU KaXJIOTO W3
CBApPOYHBIX MCTOYHUKOB IHEPTUU U B TO KE BpPEMs IOJYUYUTh HOBBIE KAYECTBA B BUJIE CUHEPIETUYECKUX
3((HEeKTOB, HEIOCTIKUMBIX IIPpM NPUMEHEHHUU KOHIIEHTPUPOBAHHBIX WJIHM BBICOKOKOHIIEHTPHUPOBAHHBIX
MCTOYHUKOB SHEPTUM MO OTIACIBHOCTHU

I'OCT ISO 15609-6-2016, craresa 3.1.1a€T caenyroiiee ONpeASICHUE THOPUIHOM
Ja3epHO-AyroBol  cBapke. I'mOpuaHasi cBapka:. /IBa mium Oojee MPOLIECCOB
CBApKH IJIABJICHUEM, KOTOPbIE B3aUMOJIEUCTBYIOT B OJITHOW CBAPOYHOM BaHHE.



NMPEMMYLLECTBA JIA3EPHO-IYFOBOM CBAPKM

1. Mo cpaBHEHUIO C NTa3epPHON CBAPKOMU:

1.1. MeHee XecTkue TpeboBaHUA Ha OOMYyCKM Ha reoMeTputo cOOopKu
cBapuBaeMbIX y3510B.

1.2. MeHbLlasi cebeCcToMMOCTb CBapKM OQHOro NOroHHOro METpa LUBaA.

1.3. MeHblMe 3aTtpaTbl Ha NOArOTOBKY CBapuBaeMbIX Y3I0B.

1.4. bonee BbiCcOKasag TexHosiorm4yeckas BOCMPOU3BOAMMOCTL MpoLecca
CBapKW.

2. Mo cpaBHeHUO ¢ MIG-cBapKoM:

2.1. NoBbILLIEHNE CKOPOCTM CBApPKM A0 9 M/MUH.

2.2. MeHblmne 30HbI TEPMUYECKOro BITUAHUS.

2.3. bonee y3kuu LWOB.

2.4. YMeHblleHNEe pa3bpbi3rMBaHUA YMeEHbLUAET 3aTpaTbl Ha 3a4UCTKy
LLIBOB.

2.5. YMeHbllaeTcsa Kon4ecTBo nop.



TexHONornyeckme oCoo6eHHoOCTH
CBapKM NOBOPOTHLIX cTbikoB CTL

3HQHI/IT€J'II:>HI:>I6 AO0MYyCK1 Ha TOJIILNHY CTEHKN TP Obl, BH TpeHHMIZ U
BHELLUHNN ONaMETP, OBaAlIbHOCTb U 3INJTNMIMNCHOCTb TPYObl, OCOOEHHO pr6
bonbLuoro ANnaMeTpa, He NMO3BOJIAKOT.

1.06ecneunTb 3a4aHHY0 HOPMATUBHOM TEXHOMNOMMYECKOM
AOKyMeHTauuneun ka4ectBo COOpkM cBapnBaeMbIX CTbIKOB.

2.Hn3koe kavecTBO COOPKM NMPMBOAUT K 0Opa3oBaHuto 4edeKkToB, 0CODEHHO
Npn 3amMblKaHUN KOSbLEBbLIX LLIBOB.

3.[Mony4unTb BbICOKYI TEXHONOIMYECKYHO BOCNPOU3BOONMOCTb
KayecTBa CBapHbIX COEOMHEHUIN, KaK Npu AYyroBown, Tak U Npu
nasepHou ceapke



I'JIAC
IMOBOPOTHBIX CTHIKOB TPYOHBIX CTaJei

PaspabotaHa TexHo/s0orMA rmMbpuaHON 1a3epPHO-AYroBOM CBAPKWU KO/bLEBbIX
MOBOPOTHbIX CTbIKOB M3 TpybHOW cTtanm 09M2C Adunametp TpybObI- 108MM,
TK%nzm,MHa CTEHKUN TpYybbI-6MM. NnpoBoaokon Ce-0812C, Knacc NPoYHOCTU TPYObI

PoTO cTbika Tpyba/Tpyba NnLEBOM CTOPOHbI KOMbLLEBOro WBa Tpybonposoaa

SLIRARILIAILIIIAFEA TN



MeTtannorpadpuyeckme uccaenoBaHuA

* 1.MuKkpoTBEpAOCTb CBAPHOro coeaAnHeHUA
* 1.1.MUKpPOTBEPAOCTb C NNLEBON CTOPOHbI wea HV,,182-225
* 1.2.MunKpotBepaocTb CO CTOPOHbl KOpHA wBa HV,, 273-283

* 1.3.MuKkpotsepaoctb 3TB no nmHum cnnasnenHma wsa HV,,192-
258

* 2.MUKpOTBEPAOCTb OCHOBHOIro metasana HVg 155- 161



IJIAC
IHOBOPOTHBIX CTHIKOB TPYOHBIX CTaJieH

PoTO cTbiKa Tpyba/oTBOA NNLLEBON CTOPOHbI KOJIbLEBOrO LUBa
Tpybonposoaa 106x6 mm BbinosHeHHoro [J1C



MeTtannorpadpuuyeckme uccanenoBaHuAN

* 1.MunKkpoTtBepaocTb CBApPHOro coeaAmHeHunA
* 1.1.MUKpOTBEPAOCTb C NNLEBON CTOPOHbI wBa HV,, 194 - 196

* 1.2.MunKpoTBEpAOCTb CO CTOPOHbI KOpHA wBa HV,, 158 -180

* 1.3.MuKpotsepaoctb 3TB no anmHumn cnnasneHma wsea HV,, 164 —

190

e 2.MuKkpoTB€paocTb ocHoBHOro metanna HVig 155- 161



MexXaHunYecKune
CBOMUCTBA CBApPHOro coeauHeHusN

* 1.cnbiTaHMe Ha cTaTuyeckoe pacTtaxeHue: o,= 520 — 553 mlla
* 2./cnbiTaHMA Ha CcTaTUYECKUnN n3runb:
e 2.1.3arnb6 KopHem BHYTPb 120°- pedpeKToB HEe OOHapPYHKEHO

e 2.2.3arnb KopHem Hapyxy 120°- nedpektoB He OOHAPYKEHO

» 3.cneiTanus HAa  yJIapHYIO BSI3KOCTh. yAapHas BSI3KOCTh
coctaBuiaall0-204 /xx/cMm2.



ATTeCcTallMsl CBAPHBIX COCAUHEHUH

[IpoBeeHBI aTTECTAIMOHHBIC HCIIBITAHMUS
CBapHBIX coeauHeHur TpyOo u Tpyo ¢ C/T,
KOTOPbIC NOKa3aJIl COOTBETCTBUE MEXAaHUUECKUX
CBOMCTB CTBIKOB M JIC(h€KTOOOpa30BaAHUS
TpeOOBaHUSIM HOPMAaTUBHOM JHokyMeHTanuu AQO

«TASITPOMy:

TexHonorma rMbpmMaHoOU NasepHoO-AYyroBoM
cBapKu Tpybonposoaos arrectoBaHa HAKC u
yrBep>xageHa BHWUWUIas3



Oco0eHHOCTH
TexHoJoruuyeckoro npouecca I'J11C

1.JIazepHOoe  H3JIy4YCHHUE CTAOWJIM3UPYET  TECOMETPUUYECKOE  IIOJIOKECHHUE
AIEKTPUYECKOM OYTM IUIABSIIETOCs JJCKTPOJAa, «IIPUBS3BIBAs» €€ K JIa3epHOU
niaa3Me C(OKYCHpPOBAaHHOTO Jiydya Ja3epa M 3aCTaBISIET OMNYyCKaThCid AYTry B
napora3oBbii KaHaia. YeM 0o0bllle MOIIHOCTh JIA3€PHOTO M3JIYYEHHS, TEM CUJIbHEE
IPOSBIISIETCS ATOT d(PDEKT.

2.I'JIJIC oOecnieunBaeT 0Ooyiee «MSTKUM» TEPMHUUYECKUNM CBApPOYHBIM ITUKJI, YTO
IPUBOJUT K YMEHBIIICHHIO TBEPJOCTH CBAPHOTO IIIBA MO CPAaBHECHHUIO C JIa3epHOMU
CBapKOH, YMEHbIIIAsl CKIIOHHOCTh CBAPHOIO IIBA K XPYIIKOMY pa3pylICHUIO.

3.1Ipu IJIAC npu 3amaHHOM TIIyOMHE MPOIUIABICHHS, TPEOYETCS JIa3EpHBIN

MCTOYHUK MEHBIIEN MOIIHOCTH, 10 CPABHEHUIO C JIA3€PHOU CBApKOU, YTO CHUKAET
TEXHOJIOTHYECKYI0 CE0ECTOMMOCTD CBAPKU OJHOTO MOTOHHOTO METpa IIIBA.



4.11pu 1a3epHO-AYTrOBOM CBAapKe CHMKAIOTCS TPEOOBAHUS IO TOYHOCTH
COOPKM CBApUBAEMOTO y3J1a 10 CPABHEHUIO C JIA3EPHOU CBAPKOM.

5. BonpTamiiepabie XapaKTepUCTUKHU JyTU MPH Ja3epHO-TyTOBOM
CBapKE CMEIICHEI IT0 OTHOIICHHUIO K BOJIBTAMIICPHEIM XapaKTePHCTUKAM
AyTHU IPHU JyTrOBO# CBapKe B CTOPOHY MEHBIIUX HAIPSIKCHUM, T.€. nasepuoe
M3JIy4YCHHE OKa3bIBACT TaKOE )K€ BIMSHHUE, KaK M YMEHBIIICHUE JIJIMHBI
ayru. CHUKEHHE aHOIHOTO TTOTEHIIMajla IPUBOJIUT K
nepepacnpeaeICHUIO HAIIPSKEHUS 110 CTOJIOY AyTH, MOBBIIICHUIO
3((HEKTUBHOCTH TEIIOBBO/IA AJICKTPUUYECKOM SHEPIrUuu B CBApUBACMbIi
METaJIJI 1 COOTBETCTBYIOIIEMY NOBBIIEHUIO 3 hexkTruBHOTrO KII/]
CBApOYHOI0 IpoIiecca.




0. [TpoBeieHHBIE HCCIIEAOBAHUA TTOKA3AJIM, YTO IPH OJJHOMPOXOTHOM
rHOPUTHOM Ja3€PHO-AYTOBOM CBAPKE JIA3€POM CTaJICH TOJIUHON O0JIce
5 MM, 1 kBT MmomHOCTH Oyru MmoxeT 3aMeHUTh 0,5 kBT MOIITHOCTH JTy4a
nasepa. To ects Ad CBApKHA TOJCTOJIUCTOBOM CTAJIU MOYKHO IPUMEHSTH
MEHEE MOIIHBIE U COOTBETCTBEHHO MEHEE JOPOTUE JIA3EPHhI.

/. Heo0x01MMO OTMETHUTB, UTO IIPUMEHEHUE THOPUIHOM JIa3€PHO-
IyTrOBOM CBapKH IIpH (PUKCUPOBAHHON MOIIHOCTH JIy4da Jla3epa MOXKET
IIPOU3BOIUTHCSA A0 ONPEACIICHHON TOJIIMHBI CBAPUBAEMOI0 METAJLIA.
CHMKEHHE CKOPOCTH CBAPKHU HE IIPUBOJUT, KaK IIPABUIIO, K
YBEIIMYECHUIO TJTyOHHBI MPOTJIABICHUS U JJIS1 YBEIMYCHUS TJTyOHHBI
POILIABJICHUS HEOOXOAMMO YBEIUYMBATh MOIITHOCTD JIy4a JIa3epa.
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Cnnacu6oo 3a sauMmauue!

OO0O BMI1 «JlazepHasa TexHuka u TexHonorum»
Poccusa, 610042, Kupos, yn. Jlence, 27, oduc 221
Ten.: +7(8332) 64-62-54
E-mail: techlaser@mail.ru ; www.laserintech.ru




