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ABSTRACT Room temperature tensile strengths of BT8 titanium alloy with different heat treat-
ments according to orthogonal design were investigated. Multiple linear regression analysis was em-
ployed to establish an equation of linear regression and the equation was examined by variance analysis.
The results show that the equation of linear regression is reliable. Analysis based on thermodynamics
and kinetics illustrates the rationality of the equation.
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Table 1 The factor level table used in orthogonal design

No. Solid solution Solid solution  Ageing  Ageing

temperature time temperature time
C h C h
1 920 1 570 1
2 930 2 580 1
3 940 3 590 1
4 950 4 600 1
® 2 EXERE

Table 2 The orthogonal arrays for heat treatment, all cooling

manners are air cooling

No. Solid solution Solid Ageing Ageing
temperature solution temperature time

T time, h C h
1 920 1 600 1
2 930 1 570 1
3 940 1 590 1
4 950 1 580 1
5 920 2 590 1
6 930 2 580 1
7 940 2 600 1
8 950 2 570 1
9 920 3 570 1
10 930 3 600 1
11 940 3 580 1
12 950 3 590 1
13 920 4 580 1
14 930 4 590 1
15 940 4 570 1
16 950 4 600 1

F 3 IEXRIFAALEE W A = B h R IR A
Table 3 Measured tensile strengths at room temperature af-

ter heat treatment according to the orthogonal de-

sign
No. op, MPa No. op, MPa

1 1080 9 1079
2 1078 10 1062
3 1065 11 1056
4 1057 12 1051
5 1088 13 1082
6 1066 14 1066
7 1061 15 1059
8 1052 16 1047
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Table 4 Results of variance analysis
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Variance Sum of Freedom Mean F
calculation squares square
Regression (Sreg) 2082.062 3 694.02 40.253
Residual (Sres) 206.898 12 17.24
Summation 2288.96 15
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