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The effect of heat treatment on microstructure and
mechanical properties of laser wobble welded Ti60 al loy
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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 o’
martensite is dominant. In the heat affected zone (HAZ) close to the fusion zone, there is a mix of o’
martensite, needle-like a phase, and equiaxed a, phase. On the base material side of the HAZ, lamellar a
and equiaxed a, 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 600°C is comparable to the base material, but the ductility is 45% lower.
The fracture surface exhibits ductile failure features. After heat treatment at 960°C and 1010 °C,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°C and the scatter of mechanical properties becomes narrow. This is due to the
decomposition of a” martensite to a lamellar and part of the equiaxed o phase transforms into o/f3 lamella.
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