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M icrostructure and properties of YAG-M IG hybrid welding joint
of ZL-114A alum inum alloy

YU Yang-chun', WANG Chunm ing', DENG Yuping', YU Sheng~fu', LIU Gang’, WANG Zhim in’, GU Lan’
(L MateralScience and Technology College Huazhong Un wersity of Science and Technology W uhan 430074, Ching 2 Beijing
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Abstract In order to study the perfom ance of YAG-M IG(metallic nertgas) arc hybrdweldng pntofZL-114A alm num
alby the tensik test and scannng electonicm icroscope were adopted to analyze the m echan ical properties and m icrostucture of
welded pint The m crostucture of the bead was snaller than that of basemetal because of the mherent sp ht cooling of weld ing
and the beneficial effect of titanum (T3, and the tiucture was snallerw hen the heat mputwas smalkr The crystal ofheat
affected zone (HAZ) was coursing, and had a soft@one near the bond line because of the precp itatbn and dissolution of the
sold solutibn phase in basemetal The softened zone was the wostmechanics i the joint which n the YAG-M IG hybrdweld ing
was usually much narrover than that in the singleM IG weld ing The tensil-strength of the YAG-M IG hybrid weld ing jointwas up
to 80% of the basemetal the fracture characteristic bebnged to brittle fracture The resu lts show that the high quality pintcan be
achieved n a high welding speed w hen thew elding parameter is appropriate so the YAG-M IG hybrid welding & an dealwel ing
technique for akm num alby w ih high efficiency
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Tablk 1 YAG-M G hybridwelding param eters
lser power wire feed rate welding rate arc pover gas flov rate
/W /(mm* s ') /(mm* min~ ") 1/A U/ /(L* min~ ')
first b ead 45 120 1000 85 20 25
second bead 15 210 700 220 32 25
Table 2 Chen ical can position of ZL-114A & 4047 welding w re/m ass fraction
albyng elment fractions
m aterial
w (S w (Mg w (Cu) w (M n) w (Fe) w(Ti) w (Al
ZL-114A 0 065~ 0 075 0. 0045~ 0 0075 0 001 0. 001 0 002 0. 0008~ 0. 0025 bahnce
4047 0 11~0 13 0 003 Q 001 0. 0015 Q 008 Q 002 bahnce
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