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CBapKy BBICOKOIIPOYHBIX THTAHOBBIX CIUIABOB B HACTOSAIIIEE BPEMSI BO3MOYKHO BBIITOJHATH TYTOBBIM CIIOCOOOM, JIEKTPOHHBIM
nmydoM B BakyyMme (DJIC), azepHbIM JTydoM. MI3BeCTHBI yCHeIHbIe TPUMEPhl IPUMEHEHHST COBMEIIEHHOT'O JIa3epPHO-yTOBOTO
rpoliecca Jyis BHIIOJIHEHUS CBAPHBIX COCAMHCHUN TUTAHOBBIX CIUIaBOB. B psjie ciaydaeB oTMeuaeTcst OTpULIATEIbHOE BIUSHUE
Tepmudeckoro 1ukia JJIC u 1a3epHOi cBapKH Ha CBOMCTBA psijia JISTHPOBAHHBIX THTAHOBBIX CIUIaBOB. Llens HacTosel paboTs
COCTOsUIA B M3YyYCHUH BIIMSIHUSI PAa3IMYHBIX CIIOCOOOB CBAPKH M IIPHCAI0YHOIO METAJlIA HA MEXaHUUECKHE CBOHCTBA U CTPYK-
TYpy CBapHBIX COCMHEHUN Ha IIpUMepe BbICOKOIPOUHOro TuraHoro ciasa T110. IToka3aHo, YTO BEICOKOIIPOYHBIN TUTAHOBBIH
cmtaB T110 oTauuaercs xopolulel cBapUBaEMOCTbIO IIPU BBINOIHEHUHU CBAapHbIX coeauHeHui DJIC, aprononyrosoii cBapkoit
BOJIE()PAMOBBIM JIEKTPOIOM CKBO3HBIM IIPOILIABIICHUEM, apTOHOYTOBOI CBAPKOH BOIB(PAMOBBIM JIEKTPOIOM TI0 CIIOO (iIroca
1 JIa3epHO-IyToBOil cBapKkoi. B kadecTBe mprca0uHOM TPOBOJIOKH ISl aproOHOAYToBoOM cBapky ciuiasa T110 nerxecoobpasHo
NIPUMEHATH TpoBoJIoKy Mapku CII15, B ciydae cBapku 0e3 NpUMEHEHUs IPHCAJT0YHOTO MaTepraia HauOoJIbIINe 3HAYCHUS
yAapHO# Bs3kocTH Metaiia mBa 1 3TB obecrieunBaeT aproHoayroBast CBapka BOIbE(PAMOBBIM IEKTPOIOM 110 CIIOIO (iIroca.

Bubnuorp. 8, Tabmn. 2, puc. 3.
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TuTaHOBBIE CIUIaBBI XapaKTEPU3YIOTCS BBICOKOH MPOY-
HOCTbIO, KapOIPOYHOCTHIO TIPH YMEPEHHBIX TEeMIIepa-
Typax M KOPPO3UOHHOW CTOMKOCTHEO B OOJBIIMHCTBE
arpecCHBHBIX Cpell. bnaromaps TakuM KayecTBaM OHU
HAXOJSIT NMPUMEHEHUE JIJIsl W3rOTOBJICHUSI OTBETCTBCH-
HBIX KOHCTPYKIIMI B CaMOJICTOCTPOCHHH, IBUTATEIIC-
CTPOCHHH, XUMHUYCCKON M JPYTUX OOJACTSIX MPOMBIII-
JIeHHOCTH. B HacTosIIee BpeMst Bce OombIliee BHIMAHHUE
YACISIETCS PACIIMPEHUIO UCTIOIB30BaHMS CBAPHBIX KOH-
CTPYKIMH U y3JI0B U3 CIUIABOB TUTaHa BBHICOKOM MpoY-
Hoctu (o, > 1100 MIIa). Ceapka — onuH u3 HauOonee
pacipoCTpaHEHHBIX TEXHOJOTHYECKHUX IPOIIECCOB
IIPH CO3JIaHUU CJIOKHBIX JETaleil W y3JI0B, IOITOMY
CBapHUBaEMOCTh THTAHOBOTO CIUIaBA — 3TO BAXKHBIN
(bakTop, ONpEeNAIONMI 11eIeCO00Pa3HOCTh  €ro
npuMmeHeHusi. OJHAKO CBapUBACMOCTh CYIIECTBYIO-
IIUX BBICOKOTIPOYHBIX CIUIABOB TUTaHA, TPUMEHEHUE
KOTOPBIX MOYKET JIaTh HAaUOOJIbIICE CHIYKECHHE MACChI
KOHCTPYKIIUHU, 3HAUNUTEIIHO XYK€, YeM CILIABOB HU3-
KOJISTUPOBaHHBIX, U 110 3TOMY II0Ka3aTeJI0 OHU YCTY-
MAaKT Ja)Ke HEKOTOPHIM BBICOKOIPOYHBIM CTaisM. B
NSC mm. E. O. [Tatona HAH YkpauHbsl COBMECTHO C
I'TlT «AaTOHOBY» pa3paboTaH HOBEIN BBICOKOTIPOTHBIN
tutaHoBbIi criaB T110 cucremsr Ti—Al-Mo—V—-Nb—
Fe—Zr, cogepramiuii nerupyromnye 31eMeHThl B KOJIH-
gectBe (Mac. %): (5,0...6,0) amromunus, (3,5...4,8)
auoowus, (0,8...1,8) moaubdaena, (0,8...2,0) Banaawms,
(1,5...2,5) xemne3a, (0,3...0,8) uupkonus [1, 2]. Pa3-

paboTaHHBIN CIIJIaB TI0O CBOMM CITY)KEOHBIM XapakKTe-
pUCTUKaM IpeBocXoauT criaBel BT22 u BT23.
CBapKy BBICOKONIPOYHBIX TUTAHOBBIX CIIABOB B
HACTOsAIIEe BPEMs BO3MOXKHO BBIMOJHSATH AYTOBBIM
Croco0OM, NIEKTPOHHBIM J1y4doM B Bakyyme (DJIC),
Ja3epHbIM JyyoM. JlyroBas cBapka MO3BOJISET HU3-
MEHSITh XUMHUYECKHI COCTaB MeTalja IIBa U UMEET
Takye MpeuMyllecTBa Kak JelleBU3Ha U IPOCTOTa
obopymnoBanus. DJIC u cBapka Jia3epHBIM JIy4OM OT-
JINYAIOTCS BBICOKOW KOHLIEHTPALMEN YHEPTUU B IIAT-
HE HarpeBa M COOTBETCTBEHHO BHICOKOW IMpOIIIaB-
JIAIOMIEN CIOCOOHOCTHIO U MPOU3BOUTEIBHOCTHIO,
OJTHAKO BBEJEHUE MPHUCAT0YHOTO METaJIa IPU STOM
3aTpyAHUTENBHO. B psige ciydaeB oTmedaercs OT-
puIarensHoe BIMSHAE TepMudeckoro 1ukia JJIC u
JIa3epHOM CBapKU Ha CBOMCTBA psijia JIETUPOBAHHBIX
TUTaHOBBIX ciuiaBoB BT23, BT22 [3], uTto cBsA3aHO
¢ OoJsiee BBICOKMMH CKOPOCTSIMH HarpeBa U OXJIaxK-
JEHMS METaljia IIBa U 30HbI TEPMHUUECKOTO BIMSHUS
(3TB). U3BecTHBI yclemHbIe TPUMEPHI TPUMEHEHHS
COBMEIIEHHOT0 JIa3€pHO-1yTOBOI0 Mpoliecca i Bbl-
TIOJTHEHHSI CBAPHBIX COIMHEHUI TUTAHOBBIX CILUIABOB
[4]. IToaTOMY mIpeacTaBiseTcs Heaeco00pa3HbIM U3y-
YUTh BIMUSHUE Pa3IMYHBIX CIOCOOOB CBApKU Ha MeXa-
HUYECKHE CBOICTBA M CTPYKTYPY CBApPHBIX COEIMHE-
HUI BBICOKOTIPOYHOTO TUTaHOBOTrO criasa T110.
Llenb HacTosmIe paboOTHl COCTOSIIA B M3yUYECHUHT
BIIUSTHUS PA3IMYHBIX CITIOCOOOB CBApKU U MPHUCAT0Y-
HOTO METaJula Ha MEXaHUIECKHUE CBOWCTBA U CTPYKTY-

© C. B. Axonnn, B. 10. benoye, C. JI. Aurontok, U. K. Ilerpnuenxko, P. B. Cemnn, 2014

54

1/2014




Py CBapHBIX COEIMHEHHI Ha MPUMepPe BHICOKOTIPOU-
HOro TuTaHoBoro cruiasa T110.

B xozme pabot uccnenoBaiy CBOHCTBA CBAPHBIX CO-
eTMHECHUH TUTanoBoro ciiasa T110 TommuHon 7 u
13 MM, BBIIOJTHEHHBIX Pa3IMYHBIME criocobamu. Me-
XaHWYECKHE CBOICTBA OCHOBHOIO MeTajljla IpHUBE/e-
HBI B Ta0I. 1.

IInactuabl THTaHoBOTO crmiaBa 1110 Tosmu-
Ho#l 7 MM cBapuBanu JJIC, aproHoayroBoil cBapkoit
BoJib(ppamoBeiM 3ekTpogoM (THUIT) co ckBO3HBIM
MPOILIABJICHUEM; aprOHOAYTOBOM CBapKoit BoJb(pa-
MOBBIM 3JICKTPOIOM 110 ciioro duitoca (A-TUID) [5] u
ApPTOHOIYTOBOM CBAPKOH BOJIB(MPAMOBBIM AIICKTPOIOM
B pazzenky. B mociennem ciydae B Ka4ecTBe IpHca-
JIOYHON TTPOBOJIOKH HCIIOH30BAJH JIETHPOBAHHYIO
nposonoky mMapku CII-15 (Ti—4,5A1-2,5Mo-2,5V—
3,5Nb-1,5Zr) [6], koTOpast MOKET MPUMEHSATHCS IS
CBapKH BBICOKOIPOUYHBIX TUTAHOBBIX CIU1aBoB BT23
n BT22 [7]. AyroByto cBapKy IUIACTHH TOJIIMHON
7 MM BOJIBb(PAMOBBIM IEKTPOIOM B aproHe BBIIOJI-
HSUIA B aBTOMaTH4YECKOM PEXXHUME J1abopaTopHOH CcBa-
POYHOM TOJOBKOM ¢ MPUMEHEHHEM HCTOYHUKA MUTA-
Hust ARISTO-500 ¢pupmer ESAB. DJIC npoBoaunu
B yctaHoBke YJI-144, yKOMIJIEKTOBaHHON MCTOYHU-
koM niutanus DJIA 60/60. Crapky MeTaia METOJIOM
A-TUT BBINOMHSIN ¢ IPUMEHEHUEM (DIIroca MapKu
AHT-25 A [8]. Ilmactunsl TuTanoBoro criasa T110
TONITUHON 13 MM cBapuBaiy Ja3epHO-IYTOBOI CBap-
Koi. JlazepHOW CBapKOU BBIMOJIHSIM HAIUIABKY Ha
racTuHb! TommmHOH 13 MM crmaBa T110. JlazepHyto
1 J1a3epHO-IYTOBYIO CBAPKY OCYIIECTBISUTN C TIpUMe-
HeHueM Ja3epHoil ycranoBku DY 044 (Nd:YAG-ia-
3ep, JUTIHA BONHBI 1,06 MKM) IO cXeMe, COTJIacHO KO-
TOpOI BOJIb(PAMOBBI JIEKTPOA PACIIOJIOKEH MepeN
JIa3epPHBIM JY4YOM, a caM JIa3epPHBIN JTyd MOomajgaeT B
XBOCTOBYIO YacTh CBapo4YHOU BaHHBI [4]. [Ipu 3TOM B
KaueCTBE MCTOUYHHMKA MUTAHUS CBAPOYHOM IYTH IpH-
MEHEH cBapo4HbIi BeIpsiMuTens BAY-601.

[Ipumepbl BHITOTHEHHBIX CBAapPHBIX COEIMHEHUN
MpHUBeeHBI Ha puc. 1 u 2.

Metann mBoB, BeioaHeHHBIX DJIC, cocTouT U3
MPEBPAICHHBIX PABHOOCHBIX [3-3€peH, BHYTPH KO-
TOpPBIX HaOIIOaeTCss paBHOMEPHBIN pacraj TBEpIo-
r0 pacTBOpa C BBIJACICHUEM AMCIEPCHBIX KOJIOHHM
YaCTHI] BTOPHYHOU OL-(pa3bl, B OKOJIOIIOBHOM y4acT-
Ke 3epHO ObIBIIEH [-as3sl Oosee MeaKoe, 9To CBH/Ie-
TENbCTBYET O MEHBIIIEM TEIJIOBIOKEHHH B COOMpa-
TEJIbHYIO pekpucTaumzanuio. Ilo mepe ynanenus ot

Taoauma 1. MexaHu4eckue CBOiiCTBa THTAHOBOIO CILIA-
Ba T110
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Puc. 1. Ilonepeunsie MakpomQb CBAPHOTO COSAUHEHHS THTA-
HoBoro crasa T110 ronmmuoit 7 MM, BemonnaerHsle DJIC (a) n
AJICB (6)

30HBI CIJIABJICHUSI B OCHOBHOM MeTaJlJl pa3Mep OJu-
9IPUUYECKUX PAaBHOOCHBIX 3epeH yMeHbIaeTcs. Cpap-
Hble coeauHenus cmiasa T110, Bemmonnennsie DJIC,
KaK M CBapHbIE COCIMHEHHNS NMPOMBIIUICHHBIX CIIIa-
BOB THTaHa ITOJJOOHOTO THIA HMEIOT BBICOKYIO ITPOY-
HOCTb, HEJIOCTATOYHYIO INIACTHYHOCTD M yIApHYIO
BSI3KOCTB, TOTOMY JUIS TIOBBIILICHUS 9THX XapaKTepH-
CTHK CBapHble coeuHeHus cruiaBa 1110, BeITOTHEH-
Heie DJIC, nienecoobpa3Ho MoABEPTaTh OTHKHUTY.

B cBapnom mBe crimaBa T110, BeITOTHEHHOM J1a-
3€pPHO CBapKOH, YETKO MPOCICKHUBACTCS ACHIPUTHAS
cTpykTypa (pHc. 3, a), Ha poHEe KOTOPOii HaOIIONAr0T-
Csl IepBUYHBIC J-3¢pHA, BHITAHYTbHIC B HAIIPABICHUH Te-
TI00TBO/IA. B MeTaisie miBa, BBIMOIHEHHOTO Ja3epHON
CBapKoOH, GUKCUPYIOTCSl MeTacTaOmIbHbIe - U o/o-

Tomuuua meramia | o, Mlla | o,,, MIla | KCV, Tlx/cm?
7 1190 1150 31 Puc. 2. [Tonepeunbie MakponUTH(BI IMBOB THTAHOBOTO CILIaBa
T110 tommmHO# 13 MM, BEIITOJIHEHHBIE JTa3epHOU (a) U Jasep-
13 1130 999 38 HO-IyTOBOI cBapKoii (6) IpH OAWHAKOBON MOIIHOCTH JIA3€PHOTO
— Ty4a
o =,
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Puc. 3. MukpocTpyKTypa MeTajuIa CBapHOTO IiBa criaBa 1110, BEITOIHEHHOTO J1a3epHOH (@) U J1a3epHO-AyTOBOI1 CBapKoi ()

¢a3bl, B 3epHAX IIBa MPUCYTCTBYET CyOCTPYKTYypa.
HccnenoBanne MUKpOCTPYKTYpBI CBAPHBIX COEIMHE-
HUH TUTAHOBBIX CIUIABOB TIO3BOJIMJIN C/IEJIaTh BBIBO/,
YTO METaJUl IIBa, MOJYYSHHBIA OJHOW JHIIb JIa3ep-
HO¥ CBapKoH, MeeT 0oJiee BBICOKHME BHYTPEHHHE Ha-
MIPSDKEHUS, O YEM OTIOCPEICTBEHHO CBUICTEIHCTBYET
HaJu9re MHOTOYMCIICHHBIX SMOK TPABJICHHS Ha IO-
MEePEYHBIX MUKPONLTH(AaX BAOIh 30HbI CIUTABICHHUS,
KOTOpBIE BBITPABIMBAIOTCS B MECTaX BBIXOJa Ha II0-
BEPXHOCTh COCPENOTOUCHUN qUCIoKauuid. B merae
3TB cBapHBIX COEAMHEHNH, BBIITOJHEHHBIX Ja3€PHOMI
CBapKoO#, OTCYTCTBYET y4acTOK KPYIHOTo 3epHa. B
mertamie 3TB cBapHbIX coeAMHEHUH, BHIMOTHEHHBIX
JIa3epHO-AYrOBOM CBAPKOM, yUaCTOK KPYITHOTO 3epHa
MPUCYTCTBYET. B OT/INYME OT CBAPHOTIO COEAMHEHMS
cruasa T110, BeIOTHEHHOTO J1Ta3epHON CBAPKOW, HU
B 1iBe, HU B MeTaisie 3TB cBapHOro coenuHeHus, BbI-
MIOJIHCHHOT'O JIa3EPHO-/IyITOBOM CBAapKOii, HE HaOIO1a-
J0Ch CyOCTPYKTYpPBI, MUKPOCTPYKTypa Oblia Goiee
OJTHOPOJIHOM M paBHOMEpHOI (puc. 3, 6). I1pu Tpas-
neHuH nuiMda cBapHOTO COSJMHEHMS, BHITTOJHEHHO-
IO JIa3€pHO-IyTOBOM CBapKOM, B TAKOM K€ PEaKTHUBE
Y B TE€YEHHUE TAKOTO YK€ BPEMEHH, 4TO U MU cBap-
HOTO COEIMHEHUS, BBHIITOJHEHHOTO JIa3epHOH cBap-
KO, SIMKU TpaBJICHHsI HE MOSBISUIMCH. BeposiTHO, 3TO
MOXET OBITh CBSI3aHO ¢ 00Jee HU3KUM YPOBHEM CBa-
POYHBIX HANpsHKEHUN MPHU Ja3epHO-TyTOBOM CBapKe
cruiaBa T110, yeM mpu 1a3epHOi cBapke.
MuKpOCTpyKTypa CBapHBIX COETUHEHUH, BBINOJ-
HEHHBIX JyTOBOM CBapKoW, NPUHIIMIHAIBHO HE OT-
JIM4aeTcs OT MUKPOCTPYKTYPBI COETUHEHHH, BBITOJ-
HeHHBIX DJIC. Tak, MeTa1 OJHONPOXOIHBIX LIIBOB U
OKOJIOIIOBHBIX YYaCTKOB COEAMHEHUH, MOTyUYEeHHbIX
CKBO3HBIM IporuiaBieHueM metojaom TUL, nmeer xa-
PaKTepHYIO IUTACTHHYATYIO CTPYKTYpY [3-TIpeBpalieH-
HOTO 3€pHa, IJie Mex 1y OoJee rpyObIME IJIACTHHAMHI
o-basel 3aMeTHBI 00JIee MEJIKHE BBIJICIICHUS TPETHY-
HO# a-(da3el. Kak u B mBax, BeimonHeHHBIX DJIC, B
OTAENBHBIX 3epHAX HAOMIOAAIOTCA YIaCTKU C YaCTH-
HO IIpeBpaleHHON [3-¢a30ii U 0-0TOPOUKa MO I'PaHU-
nam B-zeped. B yuactkax meramna 3TB, npunera-

@

56

T FIEECAS
Y JEEAEAT SR AT

IOLIUX K OCHOBHOMY MeETajlly, IOMHUMO YKa3aHHBIX
CTPYKTYPHBIX 3JIEMEHTOB BHYTPH 3€pEH HaOmonaer-
cs mepBrUYHas rIo0ysapHas o-dpaza. OOIMM OTIH-
YHEM MUKPOCTPYKTYPbI COCAMHEHHH, BBIIIOJIHEHHbIX
JyTOBOW CBapKOM, SIBISIETCS BEIMYMHA CTPYKTYPHBIX
snemMeHnToB. OHH, KaK IpaBuilo, 6ojiee KPyHbIe, YeM,
BEPOSITHO, U OOBSICHSAETCS OTHOCUTEIBHO HHU3KHUI
YPOBEHb MIPOYHOCTH AYroBBIX IBOB (Tadi. 2). Coe-
JIuHeHus, BeinonHeHHble DJIC u naszepHOi cBapKoii,
MMEIOT 3HAaYUTEIbHO MEHBUIYIO CTPYKTYPHO H3Me-
HEHHYIO 30HY (CIUIaBJI€HUS U TEPMHUUECKOTO BIIHS-
HUS) IO CPAaBHEHHUIO C COSIMHEHUSIMH, BBITOJTHEHHBI-
MU BOJIL()PaMOBEIM AIIEKTPOJIOM. Takoe CTpyKTypHOE
OTJINYME JOJHKHO OKa3bIBATh MOJOKUTEIHHOE BIIHS-
HHE Ha yCJOBUS IUIaCTUYECKON Aedopmanuu B mpo-
necce HarpyxeHus. O0 3TOM CBUAETEILCTBYET aHa-
JIU3 MECT pa3pyLIEHUs] CBapHbIX 00pa3loB HOCIe
MeXaHW4YeCcKux ucmbiTanuii. s coeqnaennii SJIC
TUIIUYHBIM MECTOM Pa3pyLICHHs SIBISICTCS OCHOB-
Hoi metann, anst TUDT — capHo#t moB. ns coe-
JUHEHHH, BBIITOJHEHHBIX JIa36pHO-IYyTOBOM CBapKoii,
TUIIUYHBIM MECTOM Pa3pyLICHUS SBISETCS CBAPHON
1I0B, JUIsl J1a3epHOM — OCHOBHOM MeTaiul. CpaBHEHME
DTyOWHBI TIPOTUIABIICHHUS [IPH JIa3ePHO-IYTOBOM U Ja3ep-
HOM CcBapKe, BBITIOJTHEHHOIO Ha PEKUME C aHAJIOTUUHbI-
MU MapaMeTpaMHy JIa3epHOro Jyda, oKa3ajlo IBYKpaT-
HOE TMOBBILICHHE 110 TyOHHE npoBapa (cM. puc. 2) pu
HEM3MEHHOW MOIIIHOCTH Jia3epHoro jiy4ya. CBapHbIe co-
emunenus cruiasa 1110, Bermonaennsie 3JIC u mazep-
HOI CBapKO#l, UMEIOT BBICOKYIO IMPOYHOCTh U HEJIOCTa-
TOYHYIO YIAPHYIO BA3KOCTH (Tali1. 2).

CrnenyeTr OTMETUTh BBICOKYIO YAAPHYIO BS3KOCTh
Meramna 3TB cBapHBIX coequHEHUH, BBITIOTHEHHBIX
A-THUI mo croto ¢urroca 1 ma3epHO-AyrOBOH CBAPKOI.
Haubonbiryro ynapHyro BI3KOCTh METaJUIa IIBA UME-
10T COCAMHEHHS, BBINOJIHEHHbIE MHOTOITPOXOIHOM 1y~
TOBOM CBapKoH ¢ pa3fenkoil KPOMOK ¢ MPUMEHEHUEM
npucagodHoil nmpososoku CII15, nmeromeii MeHblIee
coJiepKaHNe JIETHPYIOLIUX 3JIEMEHTOB 110 CPABHEHUIO
C OCHOBHBIM MeTa/uIoM. HauMeHbI1y10 yaapHyo BA3-
KOCTh UMEET METaJll 11IBa, BBITIOJHEHHOTO JIa3epHON
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Tadauma 2. MexaHuyecKue CBOWCTBA CBAPHBIX COeIMHEHUIl TUTA-
HOBOro cmjiaBa T110, BbINOJHEHHBIX PAa3IMYHBIMHU CHOCO0AMH CBapKH

(cocTosiHME COeIMHEHUI — I0CJIe CBAPKHU)

NPOU3BOACTBEHHLIN PA3OEN l
3. B kauecTBe mpucagouHOIl MPOBOIOKH
JUTSL aproHOAyTOBOM cBapku criasa T110 me-

Jeco00pa3Ho MPUMEHSTH MMPOBOJIOKY MapKH

Vnapnas Bsizkocts KCV,
Cnoco6 cBapku Tonmmna o, MIla o Jlox/cm? CIITIS.
P MeTaia, MM | P 4. JlazepHO-nyroBasi cBapka IO3BOJ-
MeTaJll MiBa 3TB
€T MoJIy4aTh CBApHBIE COEIMHEHHNS BBICOKO-
SJIC 7 1140 10 10 npouHoro TutaHoBoro crasa T110 ¢ Oonee
IIMPOKUM KOMIIEKCOM MEXaHWYECKUX Xa-
THI co CKBO3HBIM 7 1118 11 10 PaKTEPUCTUK U MEHBUIMMHU BHYTPEHHUMU
TIpOTLTABIICHHEM HANPSDKEHUAMHU [0 CPABHEHUIO C JIa3€PHOM
cBapkoil. B meranne 3TB cBapHbIX coennne-
TUI ¢ paznenkoit o o .
oMo 7 1030 20 12 HUH, BBIMOJIHEHHBIX OJHOM JHIIb Ja3epHOM
KPOMOK o
P CBapKoOM, OTCYTCTBYET y4acTOK KPYIHOTO
A-TUT 1o cioro 3epHa, YTO MOXET NMPUBOAUTH K CHUKEHHUIO
7 1120 18 20 .

dumoca yaapHoii Bsa3koctu Metanna B 3TB. B 3TB
BapHBIX WHEHHH, BBHITTOTHEHHBIX -
Tasepuas 13 1131 6 13 CBAPHBIX COCIMHCHIH, BEITOIHC J1asep
HO-Z[yTOBOM CBapKOM, y4aCTOK KPYyITHOTO 3€p-

JlazepHo-1yrosas 13 1180 15 23 Ha IIPUCYTCTBYET.

cBapkoil. [TpodyHOCTB CBapHBIX COECIMHEHUN TUTAHO-
Boro cruiaBa T110, BbIMOTHEHHBIX JIa3ePHOM U J1a3ep-
HO-TyTOBO# CBapKoH, OOJbIIIe TPOYHOCTH OCHOBHOTO
MeTaiaa Ha 2...4 %, 4TO OOBSICHSIETCS HAIMYUCM B
MeTaJlIe [IBa JICHPUTHON CTPYKTYPbI, XapaKTePHOM
JUTsL TATOTO METaslia 1IBa.

Takum 00Opa3zoM, pe3yybTaThl BHIITOJIHCHHBIX HC-
CJIeIOBaHUM CBUACTEIBLCTBYIOT O XOPOILICH cBapuBae-
MocTH ciuiaBa T110 He3aBUCUMO OT Crioco0a CBapKH.

BriBOABI

1. Beicokonpounsblii TuTaHoBBIHM criaB T110 otnuua-
€TCsl XOpOIIEeH CBapUBAEMOCTBIO NP BBITOJHEHUU
cBapHbIX coequHeHnit DJIC, aproHoryroBoil cBapkon
BOJIL()PAMOBBIM 3JIEKTPOIOM CKBO3HBIM NPOILIABIIE-
HHUEM, aprOHOAYTOBOI CBapKOil BOJIB(PPaAMOBBIM JJIEK-
TPOJIOM I10 CJIOKO (MITFOCA U JIA3ePHO-AYTOBOM CBAPKOH.

2. Ilocne cBapku cBapHbIE COEIMHEHUS, BBINOJ-
Hennbie DJIC, UMEIOT MPOYHOCTh, PABHYIO OCHOBHO-
My MeTajlly, a MPOYHOCTh CBAPHBIX COEANHEHUI, BbI-
[IOJIHEHHBIX JYTOBOM CBapKOM, COCTABIIAET HE MEHEE
90 % mpouHOCTH caMOro crutaBa. /[js moBBIIIEHUS
YPOBHS MEXaHUYECKUX CBOWCTB CBapHBIX COEIUHE-
Huit cruiaBa T110 BO3MOXKHO TpUMEHEHHUE TepMUYe-
CKON 00pabOTKH.
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5. AproHomyroBas cBapka BOJIb(HPaMOBBIM
3JIEKTPOIOM TIO CJIOI0 (pIIFoca oOecTeunBacT
HanOOINbIITNE 3HAUYCHUS yAAPHON BS3KOCTH MeTajlia
mBa 1 3TB cruraBa T110 Ge3 npuMeHeHHS TTprCaI0d-
HOTO MaTepuara.
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