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compared with that of laser welding. Microstructure observation indicates that the p(AlsMg;) strengthen phase in
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Abstract Laser-resistance hybrid welding is used to weld LF6 aluminum alloy plates and the process characteristics
weld zone is typical as-cast structure and dispersal distribution, and in heat-affected zone (HAZ) the j3 strengthen

are analyzed. Thanks to the interaction between laser and resistance heat, the weld depth and cross section area

5l

shear characteristic. The average tensile strength of hybrid welding joints is 292 MPa, about 83.4% of base metal.
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laser technique; laser-resistance hybrid welding; weld cross section; pore; tensile strength

increase evidently. The aluminium alloy joints with full penetration are achieved with low laser power, resulting in

the welding efficiency increasing and production cost reducing. The amount of pore in hybrid welding joints decrease

phase clusters grow up together. During tensile test, the hybrid welding joint ruptures at weld zone with ductile
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Table 1 Chemical composition of LF6 (mass fraction, %)

Element Mg Mn Fe Si Al
Content 6~6.8 0.5~0.8 <0.4 <0.4 Bal.
laser beam
power roll electrode
shielding gasmozzle ) workpiece
yd
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Fig. 1 Schematic diagram of laser-resistance

hybrid welding
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Fig. 2 Dimensions of tensile specimen
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Fig. 3 Cross sections of two welding methods. (a) laser welding; (b) hybrid welding (I=2 kA);
(¢) hybrid welding (I=4 kA)
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Fig. 4 Relation of penetration (a), weld area (b) and current
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Fig. 5 X-ray inspection images of welded joints. (a) laser
welding; (b) hybrid welding (I = 2 kA);
(¢) hybrid welding (I=4 kA)
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Fig. 6 Crater of weld tail. (a) laser welding; (b) hybrid

welding (I=2 kA); (¢) hybrid welding (I=4 kA)
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Fig. 7 Microstructure of welded joint. (a) weld/HAZ/base metal; (b) base metal; (¢) HAZ/base metal
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Fig. 8 Microstructure of weld zone (hybrid welding). (a) I=3 kA; (b) I=4 kA

Xt AR [ LR S 8 AR 4 b oo A 8T L R
B Bl HL O AEL (R 3G K, B M R AR K K. R R B A LU
(EL I3 T, R A A S 8 H B AR N e
AR /N DT 8 3 A 6 5 0 5 1 3 A v ) o s i) A
T B AR TR WA 8 iR .
3.4 ELNZMEE

5 B INSTRON-5569 J5 A {1 i 56 L X 5¢ 4>
145355 FLSOY 307 i R e B Sk E AT R MR 56 . F 4> 5
B SHN L5 B 3 AR RE O B E, Ik 2 PR,
B 01+ Ovae mera 73 N B 5 42 402 S B L 528
. B9 IR SR R AR Y T 2 S 1 2 WIE A

2 PR R

Table 2 Results of tensile test

P /kW, Average tensile Fracture (61 /6hase metal )
I /kA strength ¢,/MPa zone /%
P=1.8, I=3 292 Weld 83.4
P=1.8, I=4 281 Weld 80. 3
Base metal 350 Base metal 100
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Fig. 9 Tensile marco facture appearance of welded joint
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