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Fig.8 TEM images of pre-stretch TC4 specimens with different pulse current frequencies: (a) as-received, (b) 120 Hz, (c) 140 Hz,
and (d) 160 Hz
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Effect of Pulse Current Frequency on Mechanical Properties
of TC4 Titanium Alloy with Prefabricated Defects

Li Xifeng, Jia Guopeng, Jiang Jun, Chen Jun
(Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: In order to study the effect of pulse current frequency on microstructure and mechanical properties of TC4 titanium alloys with
prefabricated defects, TC4 specimens with void defects were firstly prepared by pre-stretching at room temperature and then treated by
pulse current with different frequencies. The microstructural variations of void and matrix before and after pulse current treatment were
compared. The mechanical properties were obtained by second room-temperature tension. The results indicate that the void volume
fraction decreases from 2.21% to 0.86% when the pulse frequency increases from 0 to 140 Hz. Meanwhile, the yield strength and ultimate
tensile strength increase from 916.7 MPa to 990.9 MPa and from 951.2 MPa to 997.5 MPa, respectively. Moreover, the elongation
increases by 1.65 times. However, the void volume fraction increases to 1.99% when pulse frequency increases from 140 Hz to 160 Hz. At
the same time, the yield strength and ultimate tensile strength decrease to 975.1 and 988.5 MPa, respectively. The elongation decreases by
37.70%. Void volume fraction almost determines the mechanical properties of TC4 alloys with prefabricated defects.

Key words: TC4 titanium alloy; prefabricated defect; pulse current frequency; void; mechanical property
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