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Effects of typical heat treatments on creep properties of Ti40 alloy
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Abstract: Two typical heat treatments were designed to study the creep behavior of Ti40 alloy: 1#, 600 , 4 h, AC; 2#,
850 , 1h, WQ)+(550 , 6 h, AC). The results show that as-1# samples heat treated have higher creep resistance in
500— 520  and as-2# samples heat treated in 535-550 . This is mainly due to the different microstructures after two
heat treatments. The different microstructures lead to different creep cavities and internal stresses during creep process,
and indicate different creep characteristics at different temperatures.
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Table 1 Creep parameters of alloy after heat treatments

HT  Conditions th  &/% &/% £ /s7!
1# 500 /250 MPa 100 0.304 0.024 -
2# 500 /250 MPa 100 0.305 0.068 -
1# 520 /250 MPa 295 1.506 1.242  1.780><107
2# 520 /250 MPa 258 1.741 1.471  2.703><107
1# 535 /250 MPa 100 7.128 6.802  1.302>10°
2# 535 /250 MPa 98 5485 5.138  1.286>=<107¢
1# 550 /250 MPa 72.5 17.976 breakdown 3.650><107°
2# 550 /250 MPa 100 18.153 17.746  1.829><10°°
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Fig.1  Original OM microstructures of alloy after forging
treatment(a), 1# heat treatment(b) and 2# heat treatment(c)
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Fig.2 SEM images of alloys under creep conditions of 520 /250 MPa/295 h (a), 535 /250 MPa/100 h (b), 550 /250
MPa/72.5 h (c) for alloy after (600 ,4h, AC)and 520 /250 MPa/258 h (d), 535 /250 MPa/98 h (e) and 550 /250 MPa/100 h
() for alloy after (850 ,1h, WQ)+(550 ,6h,AC)
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Fig.3  Sketch diagram of formation and expansion of wedge

crack on grain boundary
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