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Element Volatilization Loss of TA31 Titanium Alloy during Electron Beam

Cold Hearth Melting
Zhang Haoze'?, Wang Junsheng®, Huang Haiguang'?, Xiao Yongjiang®, Zhong Hai?
(1.School of Materials Science and Engineering, Kunming University of Science and Technology;
2.Yunnan Titanium Industry Co., Ltd.)

Abstract: Round ingot of TA31 alloy was melted by electron beam cold hearth furnace, and the chemical composi-
tion as well as the melting process were analyzed comparatively. The results indicate that the stability of axial
composition in the ingot is significantly affected by melting speed. The axial Al content in the ingot is increased
with the increase of melting speed, and vice versa. The reduction of melting speed fluctuation can improve the sta-
bility of Al content in ingot, and the distribution of Nb, Zr and Mo is uniform along the axial and radial direction.
The test results and kinetic analysis reveal that the volatilization amount of Nb, Zr and Mo can be negligible. The
volatilization of Ti and Al results in a slight increase of percentage content.
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Fig.2 Axial chemical composition of the ingot
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Tab.2 Analysis result of axial chemical composition of ingot %
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Fatigue Damage Recovery of 20 Carbon Steel under Pulsed Current
Diao Aimin', Wang Jingpeng®®, Yang Yugiu*, Liu Jide’, Guo Jingdong***

(1.College of Naval Architecture and Ocean Engineering, Naval University of Engineering; 2.Shenyang
National Laboratory for Materials Science; 3.Institute of Metal Research, Chinese Academy of Sciences;
4.School of Materials Science and Engineering, Shenyang Ligong University)

Abstract: The fatigue damage recovery of 20 low carbon steel by pulse current as well as the mechanism were in-
vestigated. A pulse current was applied on the pre-fatigued specimens with 60% of the original fatigue life cycles
to recover the fatigue damage, and the total fatigue life of the pulse current treated specimens is increased by 41 %
compared with the original ones. The effects of pulse current treatment on the microstructure and mechanical
properties of the specimens were analyzed. The results reveal that absence of strengthing is observed in 20 low
carbon steel under the action of pulse current, indicating that the prolongation of fatigue life is attributed to the
recovery effect of pulse current. TEM observation reveals that after the pulse current treatment, the wall-like dis-
location structure observed in ferrite of the fatigue specimens is partially disappeared, and the dislocation is more
evenly distributed. Moreover, pulse current treatment may be an effective way to recover the micro-defects of fa-

tigue-damaged materials, extending the service life of the materials.
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