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Fig.1 Size of high temperature tensile samples: (a) longitudinal

sample and (b) transverse sample
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Fig.2 Stress-strain curves of longitudinal tensile sample under the
deformation temperature of 920 C and the strain rate of
1x10% s
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Fig.4 High temperature tensile samples of transverse joints
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samples at high temperature: (a) base metal and (b) joint
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Table 1 Isoaxial coefficient of weld microstructure of the joints with different Yb,O3 contents

Yb,03 content, w/% Average width, D/pum

Average length, L/um Isoaxial coefficient, J

0 1.17 22.3 0.05

2 2.05 18.6 0.11

4 2.12 15.6 0.14

6 1.94 7.5 0.26

8 2.51 147 0.17

10 2.13 16.3 0.13
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Effect of Rare Earth Yb,O3;0n Superplastic Deformation Behavior of
Laser Welded TC4 Titanium Alloy

Cheng Donghai*, Zhang Futing®, Liu Shiwei?, Li Haitao', Wang De, Xiong Zhenyu!
(1. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)
(2. Military Representative Office of Air Force Armaments Department in Liaoyang Region, Shenyang 110031, China)

Abstract: Rare earth Yh,03 of different contents was added to improve the superplastic deformation ability of laser weld of TC4 titanium alloy,
and the superplastic deformation uniformity of the joint. The results show that the addition of Yb,O; can reduce the flow stress of weld
superplastic deformation, improve the elongation and increase the deformation uniformity coefficient K of the joint. With the increase in Yb,O3
content, the longitudinal peak flow stress and elongation of the weld first decrease and then increase, and the minimum peak flow stress is 11.9
MPa and the highest elongation is 592.3% when the Yb,O; content is 6wt%. With the increase in Yb,Os content in transverse deformation, the
joint deformation uniformity coefficient K increases first and then decreases. When the Yb,O3 content is 6 wt%, the maximum K value of the
sample is 0.209.

Key words: Yh,0s; titanium alloy; laser welding; superplastic deformation
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