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Fine microstructure and its effect on hardness of
electron beam welding joint of TC21 Ti alloy
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(1. State Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology,
Harbin 150001, China;
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Abstract: The electron beam welding of TC21 titanium alloy was carried out. The fine microstructure in various feature
regions of weld was analyzed by optical microscopy and transmission electron microscopy. As well, the microhardness of
each region was measured. The results show that martensitic transformation occurs in weld zone and heat affected zone [
and II which are characterized by acicular martensite o’ phase and retained f phase. The transformation of « to § phase is
the only phase change process in heat affected zone . The extent of martensitic transformation is relevant to cooling
rate in various region of the joint. The microhardness in weld zone is the highest for martensitic strengthening because
there is the largest number of martensite with the biggest size in it. But the material in heat affected zone softened
during welding with the increase of £ phase and lack of martensitic strengthening effect.
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Table 1 Chemical composition of TC21 (mass fraction, %)

Al Sn Zr Mo Cr Nb  Fe Si Ti

62 21 17 30 17 19 009 0.1 Bal

KL-110
60 kV 400 mA
2.06 A 500 mm/min
(HF+HCl+
HNO;+H20 1:1.5:2.5:95)
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Fig.3 TEM images of various regions of weld: (a) BM; (b) HAZ( ); (c) HAZ( ); (d) HAZ( ); (e) WZ; (f) Diffraction pattern of
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Fig.4 Microhardness distribution of cross section of joint
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