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Heat treatment process of TB8 titanium alloy
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Abstract: Effects of heat treatment process on microstructures and mechanical properties of TB8 alloys were studied.
The results show that the alloy has a higher tensile strength and excellent plastic at room temperature when alloy is
soluted at 800—830 , the alloy has high strength and good plasticity. The effect of change of solid solution temperature
on strength and plasticity of alloy is minimal, but the effect of aging temperature change on strength and plasticity of

alloy has great impact; with the increase of aging temperature, alloy strength significantly reduces, and alloy plasticity

increases.
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Table 1  Chemical composition of TB8 alloy (mass
fraction, %)

Position Ti Al Mo Nb Si
Above Bal. 3.220 15.350 2.820 0.200
Middle Bal. 3.230 15.320 2.860 0.200
Upper Bal. 3.150 15.450 2.860 0.210

Position Fe C N 0} H
Above 0.045 0.007 0.013 0.110 0.001
Middle 0.031 0.011 0.012 0.130 0.001
Upper 0.031 0.009 0.015 0.140 0.001
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12 12
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Table 2 Heat treatment processes

No. Solution treatment Aging treatment
1(A1) 800 ,0.5h,AC
2(A1B1) 800 ,0.5h,AC 520 ,8.5h,AC
3(AiBy) 800 ,0.5h,AC 540 ,8.5h,AC
4(A1B3) 800 ,0.5h,AC 560 ,8.5h,AC
5(A2) 815 ,0.5h,AC
6(A2B1) 815 ,0.5h,AC 520 ,8.5h,AC
7(A2B2) 815 ,0.5h,AC 540 ,8.5h,AC
8(A2B3) 815 ,0.5h,AC 560 ,8.5h,AC
9(A3) 830 ,0.5h,AC
10(A3B1) 830 ,0.5h,AC 520 ,8.5h,AC
11(A3B2) 830 ,0.5h,AC 540 ,8.5h,AC
12(A3B3) 830 ,0.5h,AC 560 ,85h,AC
AC  Air cooling.
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Table 3 Room temperature mechanical properties of TB8

alloy after different heat treatments

N Rm/ RpO_Z/ Al Z/
o MPa MPa % %
866 863 25.00 71.74
1(A1)
867 862 28.50 71.65
1320 1249 12.67 39.82
2(A1B))
1309 1236 9.67 30.79
1252 1181 13.67 42.11
3(A1B2)
1247 1169 13.00 37.42
1163 1086 20.50 48.81
4(A1B3)
1183 1108 18.67 43.75
854 852 24.67 68.00
5(A2)
868 864 25.00 71.65
1307 1230 12.67 33.53
6(A2B1)
1303 1230 11.67 33.53
1250 1174 15.00 42.68
7(A2B2)
1 TBS 1253 1181 13.67 46.40
Fig.1  Microstructures of TB8 titanium alloys: (a) ST; (b) 1180 1103 15.33 43.94
8(A2B3)
ST+A 1166 1090 13.67 46.58
o(As) 853 850 24.67 73.31
3 TB8 800 815 ’ 871 866 2500 7165
830 3
1303 1226 11.67 36.42
850~875 10(AsB1)
1321 1243 10.33 31.79
MPa 24%~28% 68%~74%
1247 1174 12.60 37.81
TBS (atp)p 11(A3B>)
1253 1180 12.83 33.53
1164 1083 14.00 33.75
12(A3Bs)
TBS (@) 1164 1082 15.17 33.53
B
0~30 (Rm) 1321 MPa 1163 MPa
p 4) 9.67%
3 20.50% B
o
TB8 (o+p)/p
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