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Effects of PWHT temperature on microstructure and
microhardness of EBW Ti2AIND alloy joints
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Abstract: The effects of post weld heat treatment(PWHT) temperature on the microstructure and microhardness of electron
beam welding(EBW) Ti,AIND alloy joints were studied, while the welding joint was treated at different PWET temperatures.
The results show that the microstructure of base metal is duplex microstructure, while the fusion zone is mainly composed of
columnar B2 phase in original state, and the microhardness of the original joint is not well-distributed. After PWHT, the
column crystal of fusion zone is replaced by basketweave microstructure, and with the PWHT temperature increasing, the
grain size of O phase in basketweave becomes larger while the quantity of O phase becomes smaller. At the same time, the
heat-affected zone remains the microstructure of base metal besides the edge of @, phase tend needle-like. Also, after PWHT
conducted at 850 “C and 900 C, the microhardness of melting joint becomes much better distributed than the original one.
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Fig. 1 Microstructure of base metal
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Fig. 2 Microstructures of original welding joint: (a)SEM image; (b) Zone 4; (¢) Zone B; (d) Zone C
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Fig. 3 Hardness distribution of original welding joint (FZ:

fusion zone; HAZ: heat affected zone; B: base metal)
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Fig. 4 Microstructures of FZ after PWHT
at different temperatures: (a) 750 ‘C, 2 h,
AC; (b) 800 C, 2 h, AC; (c) 850 C, 2 h,
AC; (d) 900 C, 2 h, AC; (e) 950 C, 2 h,
AC
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Fig. 5 Microstructures of HAZ after
PWHT at different temperatures: (a) 750 C,
2 h, AC; (b) 800 ‘C, 2 h, AC; (c) 850 C, 2 h,
AC; (d) 900 C, 2 h, AC; (e) 950 'C, 2 h, AC
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Fig. 6 Hardness distribution of welding joints after PWHT at

different temperatures (FZ: fusion zone; HAZ: heat affected

zone; B: base metal)
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