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Table 1 Chemical composition of the powder (v/%)

Element Al Sn Zr Mo Cr H O Ti
Powder 5.23 1.97 1.80 4.06 4.04 0.01 0.14 Bal.
X1J/BS-1995 4.5~5.5 1.6~2.4 1.6~2.4 3.5~4.5 3.5~4.5 0.0125 0.08~0.13  Bal.

i HEA: 2008-12-12
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Table 2 Particle size distribution of the powder
Particle size/um  0~50 50~60 60~80 80~104
Proportion/% 10 13 31 46
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Table 3 The processing parameters of the LS

Laser Laser spot Powder  Scanning Overlap Increment
power/ diameters/ feeding speed/ ., ofaxis-Z/
kW mm rate/g'min”  mm-min’’ ratio/% mm
2.0~2.7 3 3~10 2~10 30~50 0.3~0.5

B aBotless. BENE5 &R 4R
Fig.1 Microstructure of LS-ed and SA-ed alloy
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Fig.2 Microstructure of LS-ed and annealed alloy
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Fig.3 Microstructure of IF-ed at 1050 ‘C+870 C (a) and
SA-ed (b) alloy
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Fig.4 Microstructure of IF-ed at 870 ‘C (a) and SA-ed (b) alloys
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Fig.5 Tensile properties of LS-ed and IF-ed alloy: (a) strength
and (b) plasticity
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Microstructures and Properties of TC17 Powder Metallurgy Titanium Alloy
Prepared by Laser Sintering/Isothermal Forging

Zhao Zhanglong, Guo Hongzhen, Yao Zekun, Zhang Shuangyin, Lin Xin, Huang Weidong
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The laser sintering + isothermal forging technology was used to prepare excellent powder metallurgy TC17 titanium alloy, and
the influence of technology on the microstructure and properties was investigated. The results indicated that the microstructure of laser
sintered TC17 titanium alloy was comprised of coarse columnar f grains. After isothermal forging up and below f transus, followed by heat
treatment, laser sintered Widmanstétten structure was broken effectively, and transformed into plate, fine and equiaxed a phase. Only
adopting isothermal forging below S transus and heat treatment, the microstructure consisted mainly of fine and equiaxed a phase, but little
amount of primary f grain boundary was still remained owing to uniform deformation. After isothermal forging and heat treatment, the
plasticity of the alloy at room temperature was increased obviously with little change of the strength, resulting in excellent match between
strength and plasticity.

Key words: powder metallurgy titanium alloy; laser sintering; isothermal forging; microstructure; mechanical properties
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