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Effect of cooling rate on distortion, microstructure and
mechanical properties of TC4 alloy plate

LI Pei-yue, ZHANG Bin-bin, LI Liang, LI Zhao-feng, CHEN Bin, LI Shi-kai

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: The effect of cooling rate after solution treatment on the distortion, microstructure and mechanical properties
of TC4 alloy disk was systemically investigated by means of optical microscopy(OM), mechanical properties and
distortion measurements. Cooling modes include water quenching, air quenching and PAG quenching. The results show
that the distortion decreases from water cooled disk, wind cooled to PAG cooled disk. The tensile strength decreases
while the plasticity increases from water cooled disk, PAG cooled to wind cooled disk. The PAG quench bath, which can

reduce the quenching distortion effectively, is suitable for titanium alloys. The PAG quench bath can be widely used in

titanium alloys.
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Table 1 Quenching distortion of TC4 alloy with different

cooling mode

Sample No. Cooling mode Distortion/mm
1 Water quenching 4.1
2 Air quenching 2.0
3 PAG quenching 2.9
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Fig. 1 Cooling rates of different cooling media!®
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Fig. 2 Macrostructure of TC4 alloy with different cooling
modes: (a) Water quenching; (b) 15%PAG quenching; (c) Air

quenching
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Fig. 3 Microstructures of TC4 alloy with different cooling modes: (a), (b) Water quenching; (c), (d) 15%PAG quenching; (e), (f)

Air quenching
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Table 2 Effect of cooling rate on mechanical properties of
TC4 alloy
Ultimate
Yiel
Sample  Cooling tensile ield Elongation/
strength/
No. mode strength/ MPa %
MPa
Water 1110 1075 7.5
quenching
Al 1070 1010 10.5
quenching
PAG. 980 905 14.0
quenching
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