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Abstract

crostructure , tensile strength and tensile fracture were analyzed by means of optical microscopy(OM) , tensile testing

Excellent ZLL114A/5A06 joints by laser welding were obtained after parameter optimization. The mi-

machine , high temperature fatigue testing machine , scanning electron microscopy (SEM) and energy dispersive X-ray
spectrometry ( EDX) . The results show that the microstructure of the central welding zone is equiaxed crystal. The aver-
age tensile strength of untreated welding joints can reach 265 MPa,which is more than eighty percent of that of base
metal , excellent fatigue resistance of the joints is also demonstrated. The fracture appears near the fusion line of
Z1.114A ,and under the premise of full weld penetration ,the lower laser power, the smaller crystal size and the higher
tensile strength. Aluminum alloy conduit-head with stressed-skin construction was successfully welded and can meet
the requirements.
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Fig.1 Schematic diagram of ZL114A/5A06 joint by laser welding
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Tab.1 Chemical composition of ZLL114A and 5A06 wt%

Ji Si
ZL114A 6.5-7.5 0.2 0.1 0.1 0.45-0.75 0.1 0.08-0.25 0.15 4%

Fe Cu Mn Mg 7n Ti  Hith Al

5A06 0.4 0.4 0.10.5-0.85.8-6.8 0.2 0.02-0.1 0.1 4%
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Tab.2 Primary parameters of laser welding

i BOCIR/AW RS /memin” AR /m? -h
1 1.9 1.2 1.0
2 2.0 1.2 1.0
3 2.1 1.2 1.2
4 2.2 1.2 1.2
3 2.2 1.2 11
6 2.3 1.2 1.0
7 2.4 1.2 1.0
8 2.4 1.2 1.2
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Tab.3 Tensile testing results of ZLL114A/5A06 laser

v , [ en
ZL114A J2 %:/*EL 5A06

welding joints
iR PURLSREL/ MPa W R % FlE
ZL114A B =300 =4.0 -
5A06 EE#t =315 =16 -
1 74 0.6 EN <
2 190 3.0 RIEE
3 265 3.0 S5
4 265 4.5 P83
5 250 3.5 St
6 245 3.0 S5
7 235 3.0 i
8 215 2.5 S5
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Fig.2  Morphology of ZL114A/5A06 joint after fatigue testing
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Fig.3 Schematic diagram of location of fracture
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Fig.4 Microstructure of central welding zone of ZL114A/5A06
joint by laser welding
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Fig.5 Surface morphology of fracture
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Fig.6  Morphology and its EDS of 1 zone of fracture
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Fig.7 Morphology and its EDS of 2 zone of fracture
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