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Table 1 Chemical composition of metal powder (/%)

Powder H C N 0] Si Cl Fe Ni Bal.
Ti 0.02 0.02 0.04 0.25 0.02 0.05 0.06 0 Ti
Mo 0.07 0.05 0.05 0.20 0.02 0.01 0.06 0.01 Mo

Open pore.
il
) L.

Kl1 Z4L Ti-6Mo & & 7EA R R AR s i A
Fig.1 SEM micrographs of porous Ti-6Mo alloy sintered at different temperatures: (a, b) 1000 °C, (c) 1050 °C, (d) 1100 °C, (e) 1150

‘C, and (f) 1200 C
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Fig.2 Pore structural parameters of Ti-6Mo alloy sintered at

different temperatures
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Fig.3 XRD patterns of porous Ti-6Mo alloy sintered at different

temperatures
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Fig.4 Backscattered electron images of porous Ti-6Mo alloy sintered at different temperatures: (a, b) 1000 C, (c) 1050 °C, (d) 1100 C,

(e) 1150 °C, and (f) 1200 ‘C
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Fig.5 Compressive stress-strain curves of porous Ti-6Mo alloy

with different porosity contents
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&2 %I Ti-6Mo A& hEFMae
Table 2 Mechanical properties of porous Ti-6Mo alloy

Porosity/%

Elastic modulus, E/GPa  Yield strength, o/MPa

Compressive strength, on/MPa Maximum strain, 6/%

5843 2.074.19 31.443.50 135.342.82 27.343.21
5242 2.9840.20 42.644.25 161.243.97 28.6+2.48
4343 4.3240.48 59.546.81 264.347.49 31.840.78
3542 6.7540.31 86.315.67 414.3+14.0 42.140.30
2442 11.941.13 152.8#15.1 575.6+17.7 43.540.12
Cancellous bone 0.01~3.0 - 0.2~80
Cortical bone 4.4~28.8 - 96~200
31.4~152.8 MPa Kk,  HLAH XS 58 4 A5 B R0 AH 0f Jet e i
1 1 £ 5 AR % B 2 A A AE R R R o
w” [ ] E/ES o
o ° dag B
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Structural Characteristics and Mechanical Behavior of Selective Laser Sintered Porous
Ti-6Mo Alloy for Biomedical Applications

Xie Fangxia', He Xueming®, Yu Jinghu', Wu Meiping®, He Xinbo? Qu Xuanhui?
(1. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology, Jiangnan University, Wuxi 214122, China)
(2. University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Porous Ti-6Mo alloy was prepared from mixed powders of Ti, Mo and binder by selective laser sintering, and the structural
characteristics and mechanical properties were investigated. The results show that the pore features are relative with the sintering process.
As the sintering temperature rises from 1000 to 1200 <C, the pore morphology changes gradually from interconnected to isolated pores,
and the porosity level reduces from 58% to 24%, as well as the pore size from 112 to 43 pum. The porous alloy exhibits a laminar
microstructure composed of dominant « and minor S phases together with a trace amount of o precipitations at room temperature. The
compressive stress-strain curves consist of elastic deformation, plastic yield and fracture stage. The elastic modulus and yield strength
increase in the ranges 2.07~11.9 GPa and 31.4~152.8 MPa, respectively, with the decrease in porosity; meanwhile the relationship between
the relative mechanical properties and relative density is found to obey a power law relation. Porous Ti-6Mo alloy may be a feasible
biomaterial because both porous structure and mechanical properties can meet the requirement of natural bones.

Key words: titanium alloy; selective laser sintering; porous structure; microstructure; mechanical properties
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