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Effects of heat treatment on microstructural inhomogeneity of
TG6 alloy hot die forgings

WANG Tao, GUO Hong-zhen, WANG Yan-wei, YAO Ze-kun

(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: TG6 alloy was forged by the hot die forging process in which the temperature of the billets was above the f

transformation temperature and that of the die was below the f transformation temperature. The effects of double and

triplex heat treatments on the microstructures of TG6 alloy forgings were studied by optical microscopy and image

analysis software. The results show that the microstructure inhomogeneity is caused by the f—a transformation and the

inhomogeneity of microdeforming. The microstructural inhomogeneity does not disappear absolutely after heat

treatments, but with the increase of heating time, the inhomogeneity decreases. The thickness of secondary o phase

becomes large with decrease of cooling rate after the first heat treatment during the double heat treatment. The second

high temperature heat treatment decreases the size of secondary a phase during the triplex heat treatments.
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1 a (a) P ) Table 1 Heat treatment of TG6 alloy forgings
¢ P ¢ Processing Heat treatment
No.
1 (1015 ,2h, AC)H700 ,2h, AC)
2 (1015 ,2h, WC)H700 ,2h, AC)
3 (1015 ,2h, AC)+(915 ,2h, AC)+
(700 ,2h, AC)
4 (1015 ,2h,FC)+915 ,2h, AC)+
(700 ,2h, AC)
s (1015 ,2h, FC)+(915 ,2h, WC)+
(700, 2h, AC)
¢ (1015 ,2h,FC)+(915 ,2h, FC)+
(700, 2h, AC)
3 AC—A:ir cooling, WC—Water cooling, FC—Furnace cooling.
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Fig.1 Microstructure of Ti60 alloy hot-rolled bar
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Fig.2 Microstructure of TG6 alloy after hot-die forging
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3 TG6
Fig.3 Microstructures of TG6 alloy forgings after double heat treatment: (a) (1 015 , 2 h, AC)+(700 ,2h, AC); (b) (1015
2h, WO)+(700 ,2h,AC)

4 TG6
Fig.4 Microstructures of TG6 alloy forgings after triplex heat treatment: (a) (1 015 , 2 h, AC)+(915 ,2h, AC)H700 ,2h,
AC); (b) (1015 ,2h,FCO)+(915 ,2h,AC)H(700 ,2h,AC);(c)(1015 ,2h,FC)+(915 ,2h, WC)H700 ,2h, AC);
(d (1015 ,2h FC)+(915 ,2h,FC)H700 ,2h,AC)
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B Fig.5 Percentage of o lath bunch in microstructure of TG6
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