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Effects of heat treatment on microstructure and properties of Ti60 Alloy

JIA Wei-ju, ZENG Wei-dong, ZHANG Yao-wu, ZHOU Yi-gang

(State Key Laboratory of Solidification Processing, School of Materials, Northwestern Polytechnical University, Xi’an 710072)

Abstract: The effects of heat treatment on microstructure and tensile properties of Ti60 alloy were investigated by optical
microscope and transmission electron microscopy (TEM) as well as tensile testing. The results show that a large amount
of dislocations are piled up at the grain boundaries, and no precipitations are observed after the alloy is treated at 1015 °C
for 2 h. Aging of the specimens at 700°C for 2 h results in the precipitation of silicides at grain and o/f phase boundaries.

Extending the aging time to 24 h, excepting the silicides in the primary o and lamellar a phase, the a, phase presents in

the alloy. Extend the aging, the strength of the Ti60 alloy increases but the ductility of the alloy decreases strongly.
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Fig.1 Equiaxed microstructure of Ti60 alloy

F1 Ti60 G R ML R G
Table 1 Different heat treatments of Ti60 alloy

No. Heat treatment
1 1015 °C,2h,AC
2 (1015 °C, 2 h, AC)+(700 C, 2 h, AC)
3 (1015 C,2h, AC) +(700 C, 8 h, AC)
4 (1015 C,2h,AC) +(700 C, 16 h, AC)
5 (1015 °C, 2 h, AC) +(700 C, 24 h, AC)
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Fig.2 TEM images of samples after (1 015 °C, 2 h) treatment:

(a) Intragranular image; (b) Intergranular image

-~ 200 nm|
B3 lFEZ4(1 015 °C,2h) + (700 °C, 2 h) 4FRJSH TEM 4
Fig.3 TEM images of samples after (1 015 ‘C, 2 h) + (700 C,

2 h) treatment: (a) Intragranular image; (b) Intergranular image
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Fig.4 TEM images of samples after (1 015 ‘C, 2 h) + (700 C,

24 h) treatment: (a) Intragranular image; (b) Intergranular

image
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Fig.5 Tensile properties of alloy after different aging times: (a)
b, 002; (b) 9, ¢
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