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Effects of heat treatment conditions on microstructures and

properties of ZTi600 cast titanium alloy

QI Yun-lian, HONG Quan, LU Ya-feng, DU Yu, GUO Ping, LIU Wei, ZENG Li-ying

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Effects of heat treatment and HIP process on microstructure and the properties of ZTi600 cast titanium alloy

were studied. The results show that yield strength, ultimate strength and ductility will slightly vary with the annealed

temperature. The ductility at ambient temperature will improve abruptly after HIP process, and it will increase with the

increase of HIP temperature. The variation of strength is small. The microstructures of ZTi600 alloy are mainly composed

of needle-and plate-like Widménstaten structures. The grain sizes will decrease after HIP process, and will tend to be

equaixed structures at local regions.
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1 2 2.3 ZTi600
2 2 ZTi600 600
2 970 ,2h, AC)+
900~950 (650 ,8h) 625 MPa
100~110 MPa 2~4 h 1.0% (1020 ,2h, AC)+
970~1 020 2h 650 8h (650 ,8h)) 700 MPa 4.0%
ZTi600
2
2 ZTi600
21 ZTi600 Table 2 Tensile properties of ZTi600 alloy at elevated
7Ti600 temperature
. Test Rn/ Rposf Al Z/
H P!
Ti600 600 cat treatment temperature/  MPa MPa % %
Al Sn Zr Mo Si
O70 2R AT g0 65 520 10 65
Y (650 ,8h,AC)
(1020, 2h, ACy* 600 700 565 4.0 6.0
0.3% (650 ,8h,AC)
Ti3Si5
ZTi600 Si 0.13% 24 ZTi600
TiC ZTi600
3 3 ZTi600 900
(1 020 MPa) 5%~6%
950 )
11.5%~12.5% 18.5%~23.5%
ZTi600 4
2.2 ZTi600 4 ZTi600
ZTi600 1 1 (600 ) 900 103 MPa 2h
ZTi600 850 MPa
(970  2h)+650  8h) 3 ZTi600
1010 Table 3  Tensile properties of ZTi600 alloy after HIP process
MPa 259 1020 at room temperature
0, 0,
2h, AC)H(650 8 h) 1 060 MPa Heat treatment Rw/MPa  Ryo2/MPa A%  ZI%
. 1020 925 50 16.0
2.5% ZTi600 103 MPa, 2 h
’ : 200 . 103 MPa, 1010 915 60 17.0
1010 895 125 235
103 MPa, 2 h
920, 103 MPa, 1010 905 115 185
1 ZTi600
Table 1 Tensile properties of ZTi600 alloy at room temperature 4  7ZTi600 600
Heat treatment Ruw/MPa  Ry2/MPa  A/% Z1% Table 4  Tensile properties of ZTi600 alloy at 600  after
Casting state 850 - - HIP process
970 .2h, AC)+ Heat treatment Rw/MPa  Ryo/MPa  A/% Z1%
B 1010 935 2.5 7.5
(650 ,8h,AC) 900 ,103MPa,2h 645 >15 14.5300
655 520 17.0  30.0
(1020 ,2h,AC)+ 605 485 14.0 26.5
1 060 975 25 6.0
(650 ,8h,AC) 950 . 103MPa,2h O 500 150  25.0




20 1 ZTi600 s697

(645~655 1
MPa) 14.5%~17.0%
(950 ) 45 MPa
ZTi600
25 ZTi600 SEM 3 2(a)
1 ZTi600
I(a) (b) I(c) (d)

1 ZTi600
Fig.1 Microstructures of ZTi600 alloys before and after HIP process: (a) As-cast (outside); (b) As-cast (center); (¢) 950 , 103
MPa, 2 h (outside); (d) 950 , 103 MPa, 2 h (center)

2 ZTi600 SEM
Fig.2 SEM images of fractograghs of ZTi600 alloys: (a) At room temperature (as-cast); (b) At room temperature (900 , 103 MPa,
2 h); (c) At room temperature (950 , 103 MPa, 2 h); (d) At600 (900 , 103 MPa, 2 h)
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900 103 MPa,2h
( 2(b))
( 2(¢))
ZTi600
( 2(d))
3
1) ZTi600
ZTi600
900 1
950 2
2) ZTi600
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