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Influence of trace TiB whisker on grain growth behavior of
p grain in Ti-B20 alloy
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Abstract: The effect of TiB whisker on the § grain growth behavior of Ti-B20 alloy was studied through solution
treatment at high temperature and quenching. The results show that the TiB whisker at grain boundary significantly
restricts the f§ grain growth when temperature is high. When solution treated at a temperature the 125 ‘C higher than the
transformation temperature for 120 min, the size of f grain in Ti-B20-0.1B alloy increases by only 55 pum, while the size
of the grain in Ti-B20 alloy increases by 220 pm. The rule of grain growth was analyzed by dynamics. The result shows
that the grain growth exponent of Ti-B20 alloy is in the range of 0.33—0.35 which is close to the theoretical value of 0.5,
while that of Ti-B20-0.1B alloy is quite small which is in the range of 0.049—0.052. The calculation result shows that the
activation energy of Ti-B20-0.1B alloy is much higher than that of Ti-B20 alloy. When the long axis of TiB whisker in
titanium alloy containing boron parallels to the grain boundary, the TiB whisker has more significant restrictive effect on
the grain growth.
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Table 1 Experimental parameter for grain growth

Material Temperature/'C  Exposure time/min
As-annealed Ti-B20 855, 895, 935 5, 15, 30, 60, 120
As-cast Ti-B20-0.1B 855, 895, 935 5, 15, 30, 60, 120
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Fig. 1 Quenched microstructures of Ti-B20-0.1B alloys at

different solution temperatures: (a) 805 C; (b) 815 C
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Fig. 2 Quenched microstructures of Ti-B20 alloys solution

treated at 935 °C for different time: (a) 5 min; (b) 120 min
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Table 2  Measured coarsening parameters at different
temperatures
Alloy Temperature/‘C n k
855 0.35 4.5x10*
Ti-B20 895 0.33 2X10°
935 0.33 5.6X10°
855 0.052 6.3%x10%
Ti-B20-0.1B 895 0.050 3.2%x10%
935 0.049 1.8X10%
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Fig. 5 Linear relationship between In k and T of different
alloys: (a) Ti-B20 alloy; (b) Ti-B20-0.1B alloy
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