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Fig.1 SEM images of the spherical powders by PREP:
(a) Ti-24Al-15Nb-1.5Mo and (b) TC11
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Fig.2 Macrograph of the TisAl/TC11 specimen after laser solid
forming (upper—lower: TisAl—TC11)
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Fig.3 Microhardnesses of transition zone and its two sides under
different deformation amount at 960 °C with 10°s™ (TC11
—TizAl)
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Fig.4 Microstructures of the transition zone and its two sides

at 960 ‘C with 10°s™ undergone various deformation

amounts: (a) 30%, (b) 40%, and (c) 50%
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Fig.5 EDS line scanning of the transition zone and its two sides

deformed by 30% at 960 ‘C with 10°s™ (TC11—TisAl)
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Fig.6 EDS line scanning of the transition zone and its two sides deformed by 40% at 960 “C with 10°s™ (TC11—TisAl)
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Fig.7 EDS line scanning of the transition zone and its two sides deformed by 50% at 960 C with 10°s™* (TC11—TisAl)
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Effect of Deformation Amount on the Microhardness and Element Diffusion
of the Transition Zone for TisAl/TC11 by Laser Solid Forming

Liu Yingying®, Zhang Wenxin', Zhang Yuanbo®, Lin Shouzhen®, Cao Lei*, Lin Xin?
(1. Xi’an University of Architecture & Technology, Xi’an 710055, China )
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: The TizAl/TC11 dual alloys were prepared by laser solid forming, and then were deformed by near isothermal forging with
various deformation amounts. Afterwards, the effect of deformation amount on the microhardness and element diffusion of the transition
zone and its two sides for the TisAl/TC11 dual alloy specimen were investigated. The results show that after deformation, whatever the
deformation amount is, the microhardness values of the transition zone and its two sides decrease obviously, the differences in
microhardness value in the same specimen declines significantly and the distribution is more homogeneous. Thus, the deformation amount
has a remarkable effect on the microhardness and element diffusion in the transition zone and its two sides. With the increase of
deformation amount, all the values of the microhardness and the distribution homogeneity increase along the transition zone in the same
specimen; however, the concentration gradients of the alloying elements including Ti, Al and Nb on both sides of the transition zone
decrease, and they diffuse sufficiently along the joining interface. It is attributed to that with larger deformation, the coarse columnar
grains formed in laser solid forming are broken sufficiently, the grain boundaries of # phases disappear, and the a and a, phases show the
fine and equiaxed shape.
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Corresponding author: Liu Yingying, Ph. D., Associate Professor, School of Metallurgical Engineering, Xi’an University of Architecture &

Technology, Xi’an 710055, P. R. China, Tel: 0086-29-82205097, E-mail: wfllyy7779@163.com


http://www.paper.edu/
http://www.paper.edu.cn/releasepaper/content/201302-150.%20Microstructure%20and%20properties%20of%20Ti3Al/TC11
http://dict.youdao.com/search?q=homogeneity&keyfrom=E2Ctranslation
http://dict.youdao.com/search?q=disappear&keyfrom=E2Ctranslation

