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Fig.3 Metallographic diagrams of cross section of specimens with

different peak pulse current assisted ultrasonic rolling treatment methods
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Fig.4 Wear and surface hardness of the samples in different treatments
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Fig.5 Friction coefficient of the samples with different treatment methods
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Fig.6 Wear scar morphology with different treatment methods
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Research on Oxide Layer on Titanium Alloy Surface Treated by
Electropulsing-Assisted Ultrasonic Rolling

WANG Baokun', WANG Haoyu'?, JI Renjie', ZHENG Qian', DONG Tiancong', LIU Yonghong'

(1. China University of Petroleum (East China), Qingdao 266580, China;
2. Qingdao Topscomm Communication Co., Ltd., Qingdao 266109, China)

[ABSTRACT]

In order to study the effect of electropulsing-assisted ultrasonic rolling on metal oxide layer, double

annealed TC4 titanium alloy was treated in this way. The cross section metallograph, wear resistance and wear surface
morphology of the treated surface were detected and analyzed by optical microscope, friction wear testing machine and
electron microprobe. The results show that the surface oxide layer with the thickness of 120um is transformed into a
compact a—phase oxide layer with the thickness about 11pum after electropulsing-assisted ultrasonic rolling with the current
of 400A. The friction and wear properties of the treated sample were tested and the low friction coefficient can maintain for
a long time during the testing. The testing results show that the abrasion loss of treated sample is half of that of the turning
sample and the wear surface is smooth. Meanwhile, the particles that adhere to the wear surface and the ploughs on the
wear surface are less, which indicates that the wear resistance after treatment is greatly enhanced.

Keywords: TC4 titanium alloy; Ultrasonic rolling; Electric pulse; Wear resistance; Compact oxide layer
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