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Table 1 Chemical composition of different positions

of Ti-6Al-4V Alloy Fabricated by casting / laser
additive W /%

A=\ | \Y, Fe N H 0 Ti

BiiIX 647 412 011 0.013 0.0029 0.14
WHIX 622 412 013 0.013 0.0039 0.14
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fEn =

Ell HEEEMHIEE SHIET-6A-AVESIlE
Fig. 1 Ti-6Al-4V alloy sample prepared by casting / laser additive
manufacturing
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Fig. 2 Schematic diagram of tensile test bar
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Fig. 3 Effect of heat treatment process on Microstructure of Ti-6Al-4V alloy prepared by casting/laser additive manufacturing
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Fig. 4 Schematic diagram of microhardness sampling
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Fig. 5 Effect of heat treatment process on Vickers hardness of Ti-6Al-
4V alloy prepared by casting / laser additive manufacturing
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Fig. 6 Effect of heat treatment process on tensile properties of Ti-6Al-
4V Alloy fabricated by casting / laser additive manufacturing
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Fig.7 Schematic diagram of tensile test bar sampling and
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Fig. 8 Effect of heat treatment process on fracture morphology of Ti-6Al-4V alloy prepared by casting / laser additive manufacturing
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Effect of Heat Treatment Process on Microstructure and Properties of Ti-
6AIl-4V Alloy Fabricated by Casting/Laser Additive Manufacturing

XUE Song-hai"?, LI Chong-yang', LI Xue—chen®, LIU Hong-yu', LIU Shi-bing’, QU Yu—fu', LIU Tian-yu'
(1. Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Foundry Technology for High-End
Equipment, Shenyang 110022, Liaoning, China; 2. Haixi (Fujian) Institute, China Academy of Machinery Science & Technology
Co., Ltd., Fuzhou 365050,Fujian, China; 3. Shenyang No 3 Military Representative Office, Shenyang Military Representative
Bureau, Equipment Department of Land Force, Shenyang 110031, Liaoning, China)

Abstract:

The effects of heat treatment process on the microstructure and mechanical properties of Ti-6Al-4V alloy
prepared by casting/laser additive composite manufacturing were studied. The results show that the Ti-6Al-
4V alloy sample has three typical areas, namely: laser additive manufacturing area, casting base area, and
casting/laser additive manufacturing metallurgical bonding area, and the laser additive manufacturing area
is composed of a mesh basket structure, the casting base area is composed of Widmanstatten structure, while
the microstructure of the casting/laser additive manufacturing junction area depends on the heat treatment
process. The as-cast and solid-solution states show the Widmanstatten structure; the solid solution aging and
hot isostatic pressing+solid solution aging state are in net basket structure. The solid solution aging alloy,
due to the higher uniformity of the structure and the precipitation of secondary o phase, not only has a higher
strength (915 MPa), but also has a higher elongation (11%).

Key words:
casting/laser additive manufacturing composite manufacturing; Ti-6Al-4V; heat treatment process;
microstructure; mechanical properties
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