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Microstructure and Properties of TC4 Alloy With
Electrical Discharge Surface Strengthening

Li Min' Wang Hongwei’ Cai Lanrong' Liu Pengxin'
(1 School of Mechatronics Engineering, Tianjin University of Technology and Education, Tianjin 300222)
(2 School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001)

Abstract The electric spark deposition method was used to strengthen TC4 alloy surfaces (with or without car-
bide layer coating, respectively) under kerosene-based oil or misted deionized water medium conditions. The micro-
structure,, phase compositions and microhardness of strengthened layer were investigated. The results indicated that
microstructure of strengthened layer showed chrysanthemum petal-like. Under kerosene-based oil medium condition,
compared with uncoated surfaces the quantity of carbide after coating on alloy surface was increased , which were over-
lapping on edges of petals as while. Under misted deionized water medium condition, the distribution of carbides on
strengthened layer was more disperse and uniform. Analysis for phase composition of strengthened layer showed that it
was composed of a=Ti and TiC. In addition, compared with primary TC4 alloy, the microhardness of strengthened
layer was improved significantly. The microhardness was measured to be about 800 MPa under both medium condition
while it showed more stable performance in misted deionized water medium condition.

Key words Electrical discharge strengthen, Strengthen layer, Microstructure, Phase composition, Microhard-

ness
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Tab.1 Chemical composition of the TC4 casting wt%

Al % Fe Cu Si Ti
5.63 4.08 0.12 0.034 - Hax

TR T2

Fig. 1 Microstructure of TC4 alloy
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Fig.2 Spray device of electric—spark process
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Fig.3 Microstructure of TC4 alloys after surface
strengthening under different conditions
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Fig.4 X-ray diffraction patterns of strengthed of TC4 alloy
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Tab.2 Microhardness of surface of TC4 alloys under different condition
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