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Microstructure of Laser Net Shape Manufactured Ti-6A1-4V

LIU Yong, LI Yan-min, HUANG Xiao-ping, PENG Zhi-xue
(GE (China) Research and Development Center Co. Ltd., Shanghai 201203, China)

Abstract Laser Net Shape Manufacturing (LNSM) of Ti-6Al-4V was investigated. The experiments were carried
out in open air with shielding argon gas to prevent the materials from oxidation during laser deposition. It was
discovered that power mass ratio (PV/Dm) was a key factor, which influenced both surface finish and microstructure
of laser deposited parts. High value of power mass ratio will lead to a deposit with good surface quality and large
columnar grain growth. The microstructure analysis showed that it consisted of very fine acicular o and §§ phases, and
very dense metallurgical bonding was obtained. The Ti-6Al-4V components with good surface quality were fabricated
through processing parameters optimized, in additional, the content of N and O elements introduced during deposition
was very low, which indicated LNSM could fabricate the Ti-6Al-4V components with satisfactory quality in open air.
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Fig.1 Schematic drawing of LNSM system
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Fig. 2 Scanning electron microscope micrograph of

Ti-6Al-4V powder
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Fig. 3 Single wall deposition of Ti-6Al-4V. (a) low
PV/Dm; (b) medium PV/Dm; (c) high PV/Dm
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Fig.5 Optical micrograph of LNSM Ti-6Al-4V. (a) low

PV/Dm; (b) high PV/Dm; (c) martensitic microstructure
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Fig.6 XRD of Ti-6Al-4V
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Table 1 N and O content of laser deposited Ti-6A1-4V

Sample [O]1/% [N]/%
#1 0.15 0.038
#®2 0.16 0. 038
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