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Tab. 1 Designed compositions of Ti-6Al-xV-yMo alloys based on cluster formulas

A A% (at.%) 2 S5y (wt.% )
OMo ( Ti-6Al-4V) 12[Al-Tiy,] (AITi,) +5[Al-Tiy,] (V,Ti) Ti-6.05AI-3.94V
1.5Mo 12[Al-Tiy,] (AITi,) +5[Al-Tiy,] (VMo Ti) Ti-6.01A1-3.13V-1.47Mo
3.5Mo 12[Al-Ti,,] CAITi,) +5[Al-Ti,] (VMoTi) Ti-5.95Mo-1.94V-3.65M0
6Mo 12[Al-Tiy,] (AITi,) +5[Al-Tiy] (VoMo Ti) Ti-5.89AI1-0.77V-5.78Mo
7Mo 12[Al-Tiy,] (AITi,) +5[Al-Tiy] ( Mo,Ti) Ti-5.85A1-7.17Mo
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Study on the Effect of Mo Substitution for V on the Microstructure and
Properties of Ti-6Al-4V Made by Additive Manufacturing

LIU Tian-yu, LIU Shi-bing, LIU Hong-yu, SHI Kun, LI Xin-gi, LI Hong-ju, LI1U Bo-liang
(China Academy of Machinery Shenyang Research Institute of Foundry Co., Ltd., National Key Laboratory of Advanced Casting
Technologies, Shenyang 110022, Liaoning, China)

Abstract:

Ti-6Al-4V is the most widely sued alloy in additive manufacturing, but its low alloying leads to low strength,
which is difficult to meet the needs of high-strength titanium alloy parts in aviation, aerospace and other
fields. Therefore, in this paper, based on the cluster formula of Ti-6Al-4V, a series of Ti-6Al-xV-yMo alloys
were designed by replacing V with Mo. And the effect of Mo on the microstructure and properties was studied
by XRD, OM, SEM, EBSD, Vickers hardness and room temperature tensile. The results showed that the
microstructure of Ti-6Al-xV-yMo alloys consisted of columnar prior-B grains, which grew epitaxial from
the substrate along the deposition direction. With the increase of Mo content, the width of columnar prior-8
grains decreased from 351 um to 197 um, and the width of a-laths decreased 0.34 pm to 0.11 pm (near the
surface layer). The difference of the width of a-laths between near the surface layer and near the substrate
decreased with the increase of Mo content, indicating that the addition of Mo was conducive to improve the
microstructure. In addition, with the Mo content increased from 0 by 6 wt.%, the tensile strength increased
from 1 078 MPa to 1 268 MPa, and the elongation decreased from 4% and 5% to 1%. Compared to Ti-6Al-4V,
the Ti-6.01Al1-3.13V-1.47Mo alloy had higher strength and elongation.

Key words:
additive manufacturing; Ti-6Al-4V; cluster-plus-glue-atom model; composition design; microstructure and
properties
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