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Effect of Electrolysis in Sulfuric Acid Environment on the Properties of Hot

Isostatic Pressing Titanium Alloy

ZHANG Linjia' ZHANG Haiyang’ LIU Fengjuan® WEN Hui’ LAN Jiang’

(1 Guiyang Military Representative Office of Guangzhou Bureau of Naval Armament Department, Guiyang 550014)
(2 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)
(3 Guizhou Liyang Aviation Power Co. LTD. , Guiyang 550014)

Abstract  Removal of tooling by electrolysis was one of the key procedure in hot isostatic pressing (HIP) of complex
titanium alloy components. Based on the current studies, there were few works on the properties of titanium alloy prepared
by HIP in sulfuric acid environment. The effects of different electrolysis time on the performance of HIP TA 15 titanium
alloy such as surface passive film, hydrogen content and mechanical properties under 40% sulfuric acid environment were
studied. The results show that the thickness of passive film on the surface of TA15 titanium alloy increases gradually at
15, 30, 45, 60 d respectively, and reaches to 175. 3 pm at 60 d. The increase of hydrogen content is not significant at
15 d with an average of less than 2x107. After 30 d, the average hydrogen content increases remarkably and reaches to
5.4x10™ at 60 d. The yield and tensile strength of HIP TA15 titanium alloy decreases gradually with the prolonging of
electrolysis time, while the plasticity is basically unchanged. The surface qualities and mechanical properties of HIP
titanium alloy are effected by the time of electrolysis in sulfuric acid environment, subsequent process control need to be
strengthened.

Key words Acid environment, Electrolysis, Hot isostatic pressing, Titanium alloy, Surface passive film,

Hydrogen content, Mechanical properties
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Fig. 1 Morphology of TA15 titanium alloy powders
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Tab.1 Chemical composition of alloy powders

Al \Y Mo Zr Si Fe
6.16 2.06 1.56 1.97 0.015 0.05
C N H 0 Ti

0.004 0.013 0.001 3 0.13 Bal.
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18 GB/T 228—2002 #4752 IR AL
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Fig. 2 Morphology of surface passive film
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Tab.2 Hydrogen content of electrolytic samples

HL A ) ) /d AT R/Xx107°
0 11.13.14
15 20.16.19

30 120,200,170

45 250,310,350

60 420,660,540
60(iE k) 66.52.38
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Tab.3 Tensile properties of electrolytic samples

R 7 1 ]/ R, R/ Al Zl
d MPa MPa % %
937 996 17.0 45

0 935 990 18.0 46
942 998 155 41

889 940 15.5 33

15 895 945 16.0 48
892 938 15.0 38

857 908 225 50

30 860 915 20.0 45
851 910 18.0 42

845 892 16.0 51

45 824 872 21.0 52
836 886 18.5 46

781 829 15.5 51

60 774 831 16.0 43
765 826 17.5 48

786 835 16.0 41

60GE k) 794 840 155 40
778 832 16.5 43
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