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Effect of High-frequency Induction Heating on Microstructure and
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Abstract; The microstructure and hardness of TC4 titanium alloy after high-frequency induction heating and quenching
for 1.4, 1.5 and 1. 6 s plus aging treatment at 350, 400 and 450 °C for 6 h were investigated using optical microscope
and micro-hardness instrument. The results show that the microstructure with gradient distribution can be obtained after
appropriate induction heating treatment, and the core structure is original duplex structure, therefore the surface
structure mainly contains martensite o’ phase. After aging treatment, the microhardness of TC4 titanium alloy presents
gradient distribution, and gradually decreases from the surface to the core. The microhardness of TC4 titanium alloy
after aging treatment increases as the decrease of aging temperature, and the strengthening effect is obvious. Moreover,
the increase in the microhardness of TC4 titanium alloy after aging treatment increases with the increase of the
induction heating treatment time.
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Fig. 1 Original microstructure of TC4 titanium alloy
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Fig.2  Microstructures of TC4 titanium alloy after induction heating and quenching for different time:
(a) 1.4 s; (b) 1.5s; (¢) 1.6 s
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Fig. 3 Thickness of gradient layer of TC4 titanium alloy after

induction heating and quenching for different time
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Fig. 5 Effect of induction heating time on volume fraction of

equiaxed o phase in TC4 titanium alloy microstructure
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Fig. 6 Microstructures of TC4 titanium alloy after induction heating
and quenching for 1.5 s plus aging at different temperatures :

(a,b) 350 C; (c,d) 400 °C; (e, f) 450 C
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Fig. 7 microhardness of TC4 titanium alloy after induction
heating and quenching for different time and aging

treatment at different temperatures: (a) 1.4 s;

(b) 1.5s; (¢) 1.6 s
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