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Fine microstructure of electron beam welding joint in fusion zone
of large thickness titanium alloy

GAO FuYang, GAO Qi, JIANG Peng, LIU ZhiYing & LIAO ZhiQian

Luoyang Ship Material Research Institute, Luoyang 471000, China

The microstructure of fusion zone in the welded joints welded by electron beam in titanium alloys with large thickness for ships was
studied by optical microscopy observation and transmission electron microscopy in different thickness. The results show that the grain
size of the fusion zone increased from the two ends to 90 mm deep. The microstructure is transformed from the elongated martensite
in the two ends to martensitic beam with a certain direction in the middle of the thickness gradually. The morphology at the two ends
is mainly composed of primary o’ phase with large numbers of dislocations, fine acicular martensite that is parallel to each other,
and interfaces with a small amount of B phase. The morphology at 90 mm deep mainly consists of needle martensite and short rod
martensite. The electron beam welding temperature distribution and temperature gradient characteristics result in uneven distribution
of the grain size and phase morphology along the different thickness of the fusion zones, forming the weak parts at the interface.

Ti6321, electron beam welding, fusion zone, fine microstructure
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