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Table 1 Chemical composition of Ti-6A1-4V powder (o/%)
Al \Y 0 N C H Fe Ti
5.5~6.5 3.5~45 <0.2 <0.05 <0.08 <0.012 <0.25 Bal.
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Fig.1 Structure model of bee (a), unit cell of bee (b), structure model of bee-z (¢), and unit cell of bee-z (d)
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Table 2 Design parameters and the test size parameter of the sample

Part Unit Unit volume/ Ratio of  Porosity, Staff-diameter/ Modeling size/ Forming size/
number  structure mm’ I/d P mm mm mm
A 2.5 6.25 0.88 0.4 15x15%15 15.20%15.14x15.12
B 3 7.5 0.91 0.4 15x15%15 15.10x15.10x15.09
C bee 4 10 0.95 0.4 16x16x16 16.12x16.10x16.12
D 5 12.5 0.97 0.4 15x15%15 15.10x15.10x15.08
E 2.5 6.25 0.87 0.4 15x15%15 15.10x15.10x15.08
F beo-z 3 7.5 0.90 0.4 15x15%15 15.10x15.08x15.10
G 4 10 0.94 0.4 16x16x16 16.10x16.08x16.08
H 12.5 0.96 0.4 15x15%15 15.06x15.10x15.08
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Fig.2 Porous parts manufactured by SLM
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Fig.3 Compression test (porous part C)
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Fig.4 Stress-strain curves of the composites
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Fig.5 Relationship between the ratio of length to diameter

and the peak stress
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Fig.6 Stress distribution of the unit cell (a) and model of

joint reinforcement (b)
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Table 3 Theoretical elastic modulus values of different parameters bcc models

Part Unit Unit volume/ Porosity, Length of unit, // Staff diameter, d/ Opl, bee! E *bcc/
number structure mm’ D mm mm MPa GPa
A bce 2.5 0.88 2.5 0.4 6.64 0.19
B bee 3 0.91 3 0.4 3.88 0.09
C bee 0.95 0.4 1.64 0.03
D bee 5 0.97 5 0.4 0.83 0.012
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Fig.7 Comparison between FEM and theoretical value with different porosity: (a) p=0.88, (b) p=0.91, (c) p=0.95, and (d) p=0.97
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Formation and Mechanical Properties of the TC4 Porous
Structures by Selective Laser Melting

Li Junchao, Zang Yanyan, Wang Wei
(Chongqing University, Chongqing 400044, China)

Abstract: Two kinds of bce and bee-z titanium alloy porous structures were prepared by selective laser melting, and its feasibility of
forming complex porous structures was verified. Then, static compression tests were carried out. The results show that the products always
fracture around 45°. The stress strain curve reveals that the compressive strength of the porous structures greatly declines, and the peak
stress decreases with the increase of the ratio of length/diameter and porosity. In addition, in the case of similar ratios of length/diameter
and porosity, the ability to bear loads of bce-z is significantly higher than that of bece. Finally, the stress distribution of bee parts in the
process of compression was analyzed by finite element simulation. In view of the stress concentration at the nodes of the unit, the method
of node reinforcement was put forward. And the elastic modulus and the yield strength of the porous products were predicted. The
simulation fits the experiment results.

Key words: selective laser melting (SLM); porous structures; mechanical properties
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