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摘要：针对Ti60合金薄板开展激光摆动焊接，光束摆动使能量分布更均匀并大幅减少飞溅量，焊缝

熔宽增加约30%，可为对接焊缝提供更大的间隙裕度。光束摆动对焊接接头的显微组织无显著影响，

焊缝区粗大柱状晶向焊缝中心生长，柱状晶内部为针状α’马氏体相。近焊缝热影响区显微组织由针

状α’相、针状α相和等轴初生α相组成；近母材热影响区显微组织由片层α相和等轴初生α相组成。焊

缝和热影响区显微硬度分别约为435HV和400HV，均高于母材，硬度匹配比约为1.13。焊接接头的室

温和600℃抗拉强度均与母材相当，但延伸率较母材低约45%，断口呈现出韧性断裂特征。在960℃

和1010℃热处理120min后，焊缝区显微硬度降低，硬度匹配比约为1.02。此外，焊接接头高温延伸

率提高，力学性能分散性得到改善，这是由于焊后热处理使得针状α’马氏体分解为α相和部分等轴α

相转变为α/β组织引起的。 
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Abstract：Laser wobble welding is performed on a Ti60 sheet. The weld spatter is significantly decreased 

and the weld width increases 30% due to the more uniform laser energy distribution by wobbling, which 

can offer a larger gap margin for butt welding. Laser wobbling has little effect on weld microstructure. The 

fusion zone (FZ) is composed of coarse columnar grains growing towards the weld center, in which α’ 

martensite is dominant. In the heat affected zone (HAZ) close to the fusion zone, there is a mix of α’ 

martensite, needle-like α phase, and equiaxed αp phase. On the base material side of the HAZ, lamellar α 

and equiaxed αp are present. The hardness of the FZ and HAZ is 435HV and 400 Hv, respectively, which is 

higher than the base material. The hardness matching ratio is approximately 1.13. The tensile strength of 

the weld at room temperature and 600oC is comparable to the base material, but the ductility is 45% lower. 

The fracture surface exhibits ductile failure features. After heat treatment at 960℃ and 1010 ℃,the 

hardness of FZ decreases and the hardness matching ratio is measured to be 1.02. In addition, the weld 

ductility is improved at 600℃ and the scatter of mechanical properties becomes narrow. This is due to the 

decomposition of α’ martensite to α lamellar and part of the equiaxed α phase transforms into α/β lamella. 
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