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Microstructure and Mechanical Properties of 1.LZ91 Mg-Li Alloy
Laser Welded Lap Joints

JIN Fushuai, YANG Ziyu,ZHANG Jiashuo, XU Xin, XU Rongzheng
(School of Material Science and Engineering, Shenyang Aerospace University,Shenyang 110136, China)

Abstract; Laser welding technology was used for lap welding of LZ91 magnesium-lithium alloy plate with a
thickness of 4 mm, focusing on the effects of the variation of laser power on the organization and mechanical
properties of the joint. The results show that under the laser output power of 2. 3 kW, welding speed of 1 m/min,
argon flow rate of 25 L./min, the amount of defocusing +2 mm process parameters.high-quality lap joints with well-
formed weld surfaces and no obvious defects in cross section can be obtained, but micro porosity defects were found
at the lap interface of the upper and lower plates. Weld center organization is equiaxed crystal. Near the fusion line
are columnar crystals. The hardness of the joint (61.4 HV) was 17.9% higher than that of the base material
(52.1 HV) ,with the highest microhardness in the weld zone, followed by the base material and the heat affected
zone is the lowest. The tensile shear test results show that the tensile shear resistance of the lap welded joint is
2 409.5 N and the tensile shear strength reach 120.3 MPa. The fracture of the lap joint occur at the lap joint
between the upper and lower plates.
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Table 1 Chemical component of LZ91 Mg-Li alloy /%
Elements Li Zn Ni Fe Mg
Contents 8.95 0. 95 <20. 005 <20. 005 <20. 005 Bal
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Fig. 1 Schematic illustration of the lap shear tensile

testing specimens(Unit: mm)
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Fig. 2 Weld morphology under different laser power
conditions: (a)Surface and (b)Cross-section at 2. 0 kW;

(c)Surface and (d)Cross-section at 2.3 kW;

(e)Surface and (f)Cross-sectionat 2. 6 kW
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Fig. 3 (a)Cross-section morphology of the joint weld

zone and the microstructure of zone (b)B,(¢)C and (d)D
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Fig. 4 Distribution of microhardness of lap welded joint
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