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Growth of Strengthening Layer on TC4 Titanium Alloy by DC Plasma in Liquid Phase
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(a. College of Mechanical and Electrical Engineering, b. Jiangsu Key Laboratory of Precision and Micro—-manufacturing

Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract; To further study the temperature variation and growth of a strengthening layer, the strengthening layer of the
TC4 titanium alloy was prepared by DC plasma technology. A thermocouple was used to measure the temperature varia-
tion in the process. The morphology, structure, element distribution and hardness were studied by SEM, EDS and micro
—hardness tester respectively. The results show that high sample temperature (about 500 C) is in favorable for TC4 to
obtain the uniform strengthening layer. The best treatment voltage is about 260 V. The compound layer is composed of
Ti(C,N). The carbon and nitrogen atom diffuse into the substrate. The hardness of the top layer is about 784 HV, ¢ ,
which significantly increases compared with the substrate. The growth of the strengthening layer on TC4 can be divided
into four stages: pre—heating period, preliminary—arc period, arc discharge nitriding period and the strengthening layer
outward the growth period.

Keywords: titanium alloy; DC plasma in liquid phase; Ti(C,N); strengthening layer; growth
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