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Application of response surface design in superplastic titanium alloy
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(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
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Abstract: Titanium alloy has high intensity, good medium temperature performance, corrosion resistance, no magnetic,
good welding performance characteristic, and it is a kind of important the metal materials. Based on the Minitab software
of response surface, the superplastic high temperature tensile network model of TC4 titanium alloy was establistled and
the model was used for the alloy to obtain optimal elongation, deformation condition and the factors of significant effect.

This can provide a theoretical basis for the superplastic forming of thermal processing and quality control.
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Fig.1 Theory picture of central composite design
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Table 1 Factors and uncoded (actual) values of variables at

different coded levels on superplastic of TC4 alloy

Uncode values

Factor Symbol of coded level
Uncode Coded -1 0 1
Grain/pm X X 3 6 9
Deformation temperature/ C ~ x, X 800 900 1 000
Strain rate/10™*s ™" X3 X 1 55 10
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Table 2 Central composite design consisting of experiments
for study of three experimental factors in coded and actual level
with experimental results

Coded level of

Text Actual level of variables
number variables -
Xi X, Xs  dx)/pm  #(x)/C & (x3)/107s

1 0 0 O 6 900 5.5
2 -1 -1 -1 3 800 1
3 1 0 O 9 900 5.5
4 1 -1 -1 9 800 1
5 -1 1 1 3 1 000 10
6 -1 -1 1 3 800 10
7 11 1 9 1 000 10
8 -1 1 -1 3 1 000 1
9 -1 0 0 3 900 5.5
0 0 0 0 6 900 5.5
11 0 0 O 6 900 5.5
12 0 0 1 6 900 10
13 0 0 O 6 900 5.5
4 0 0 -1 6 900 1
15 0 0 O 6 900 5.5
16 0 1 0 6 1 000 5.5
17 1 1 -1 9 1 000 1
18 I -1 1 9 800 10
9 0 -1 0 6 800 5.5
20 0 0 O 6 900 5.5
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Table 3 Elongation ratio 4 evaluate regression coefficient

Standard error

Term Coefficient T P
of coefficient
Constant  0.497 273 0.073 74 6.744 0.000
X —0.010 000 0.067 83 —0.147 0.886
X —0.010 000 0.067 83 —0.147 0.886
X; —0.020 000 0.067 83 —0.295 0.774
X\ XX, 0.081 818 0.129 35 0.633 0.541
XXX,  —0.018 182 0.129 35 —0.141 0.891
X3XX;  —0.168 182 0.129 35 —1.300 0.223
XXX,  —0.050 000 0.075 84 —0.659 0.525
X, XX;  —0.000 000 0.075 84 —0.000 1.000
XoXX;  —0.000 000 0.075 84 0.000 1.000
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