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Table 1  The mechanical properties and thermal stability of  

Ti40 alloy after different heat treatment 

Conditions σb/MPa σs/MPa δ/% Ψ/% 

F 950 935 18.0 54.0 

1# HT 975 950 19.0 35.0 

2# HT 970 940 23.5 42.0 

1#+500 ~, 100 h 995 960 9.5 16.5 

2#+500 ~, 100 h 1053 1025 5.5 9.0 

1#+550 ~, 100 h 990 960 4.0 8.5 

2#+550 ~, 100 h 755 - 1.5 2.0 

Note: (1) F stands for as-forged condition, HT stands for as-heat 

treated condition, (2) the properties are without oxidation scale, (3) 

1#: 600 ~, 4 h AC; (4) 2#: 850 ~, 1 h WQ�550 ~, 6 h AC 

 

 2""2#$%&'() Ti40*�34-."

Table 2  Creep properties of Ti40 alloy after different heat  

treatment 

HT Condition t/h εt/% εr/% 

1# 520 ~, 250 MPa 295 1.506 1.242 

2# 520 ~, 250 MPa 258 1.741 1.471 

1# 535 ~, 250 MPa 100 7.128 6.802 

2# 535 ~, 250 MPa 98 5.485 5.138 

1# 550 ~, 250 MPa 72.5 17.976 - 

2# 550 ~, 250 MPa 100 18.153 17.746 

Note: HT stands for as-heat treated condition; t is sustained time 

of creep experiment; εt is total strain; εr is residual strain 
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Fig.1  OM images of Ti40 alloy: (a) as-forged, (b) heat treatment 1#, and (c) heat treatment 2# 
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Fig.2  OM images of Ti40 after solution treatment at different temperatures for 1 h: (a) 750 ~, (b) 780 ~, (c)800 ~, and (d)820 ~ 
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Fig.3  Simulated diagram of grain-boundary evolution during  

heat treatment process 
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Matching Relationship between Effect of Typical Heat Treatments and Mechanical 

Properties of Ti40 Alloy 

 

Zhao Yongqing1, Xin Shewei1,2, Wu Huan1, Yang Haiying1, Li Qian1 

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

(2. Northwestern Polytechnical University, Xi’an 710012, China) 

 

Abstract: Based on previous research of Ti40 alloy two typical heat treatments were designed, e.g. 1#, 600 ~, 4 h AC<2#, 850 ~, 1 h WQ 

+550 ~, 6 h AC. The microstructures , mechanical properties at room-temperature, thermal stability and creep properties of the alloy 

treated by the two heat treatments were tested. The result show that the difference of their microstructures is mainly in the respect of their 

grain boundary, e.g. the grain boundary of the alloy by 1# heat treatment is unsmooth and ragged and the ones by 2# heat treatment are 

smooth and straight. The mechanical properties indicated the difference of the microstructures leads a little effect on properties at 

room-temperature. Relatively speaking, the microstructure with the unsmooth grain boundary after 1# heat treatment brings good thermal 

stability and creep properties at lower temperature, and the microstructure with the straight boundary after 2# heat treatment brings good 

creep properties at higher temperature. The mechanism of the effect of different grain boundaries on thermal stability and creep properties 

was also discussed in this paper. 

Key words: Ti40 alloy; heat treatment; thermal stability; creep 
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