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Fig.1  Illustration of the die used for hot restriction experiments

of TA15 alloy
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Table 1  Processing-properties parameters of TA15 alloy

for hot restriction

Processing parameters Properties

T/� Strain

Strain rate/

s

-1 

Cooling

Tensile

strength/MPa

Elongation/

%

960 0.916 0.0070 Air 1000 12.6

960 0.693 0.0060 Air 990 13.1

*960 0.511 0.0057 Air 987 14.0

960 0.916 0.0070 Water 983 8.3

960 0.916 0.0046 Air 1035 13.6

925 0.916 0.0070 Air 984 12.9

925 0.693 0.0060 Air 996 11.2

925 0.511 0.0057 Air 973 13.0

925 0.916 0.0070 Water 973 9.3

*925 0.916 0.0046 Air 1020 12.9

850 0.916 0.0070 Air 990 9.0

850 0.916 0.0070 Water 978 7.7

850 0.916 0.0046 Air 1002 10.0

750 0.350 0.0157 Air 935 9.6

850 0.350 0.0052 Air 962 13.0

*850 0.350 0.0024 Air 960 10.7

850 0.350 0.0018 Air 962 11.0

850 0.350 0.0024 Water 933 11.2

900 0.350 0.0052 Air 924 13.0

900 0.350 0.0024 Air 948 9.2

900 0.350 0.0018 Air 947 12.7

*900 0.350 0.0024 Water 908 9.9

925 0.350 0.0052 Air 943 9.8

925 0.350 0.0024 Air 928 10.0

925 0.350 0.0018 Air 921 10.0

925 0.350 0.0024 Water 915 10.0

960 0.350 0.0052 Air 935 9.5

960 0.350 0.0024 Air 976 11.5

960 0.350 0.0018 Air 943 11.8

960 0.350 0.0024 Water 910 10.1
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Fig.2  Structures of the networks
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Fig.3  Comparison of the results of processing-properties

network and experiments
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Fig.4  Tensile strength, elongation vs temperature, strain rate, strain: (a) strain=0.35, (b) strain=0.6, (c) strain=0.9, (d) strain=0.35,

(e) strain=0.6, (f) strain=0.9, (g) strain rate=0.01 s

-1

, and (h) strain rate=0.01 s

-1
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Fig.5  Change of tensile strength and elongation with tempe- 

rature, strain rate and strain: (a) strain rate=0.01 s

-1

, 

strain =0.35, (b) T=860 =, strain=0.35, and 

(c) strain rate=0.01 s

-1

, T=860 = 
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Prediction of Processing-Properties of TA15 Titanium Alloy 

Based on BP Neural Network 

 

Yue Yang, Zhu Jingchuan, Liu Yong, Wang Yang, Yang Xiawei 

(Harbin Institute of Technology, Harbin 150001, China) 

 

Abstract: Parameters of processing (temperature, strain, strain rate and cooling method) and properties (tensile strength and elongation) of 

TA15 titanium alloy hot-restriction-deformed were obtained through mechanical properties examination; their relationship network model 

was built by BP artificial neural network. The results show that the built model can reflect the relationships between processing and 

properties very well and has certain accuracy. It can be used for the prediction of the properties of TA15 titanium alloy under different 

deformation conditions. Meanwhile, the model can also serve as a guide for the heat treatment of TA15 titanium alloy. 

Key words: TA15 titanium alloy; BP artificial neural network; three-dimensional shaded surface 
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