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Abstract In order to enrich the preparation methods of biomedical porous Ti, a technology of selective laser melting is
used to prepare porous Ti. The effect of spot diameter/scan space (D/d) and powder on the structure of porous Ti and the
formation mechanisms of big holes and small holes are investigated. The results demonstrate that when the experiment is
95% Ti+5% TiH, (95% , 5% are mass fractions) and D/d =1, porous titanium holes are comprised of big holes and small
holes, small holes make part of the big holes connected, to be there-dimensional connectivity structure. Laser beam
irradiates preset powder selectively, and the area without irradiated form big holes. Big holes are decided by D/d. Big holes
are formed under D/d =1, while under D/d =2, are not. TiH, is decomposed and produces H, under the irradiation of laser
beam, with the rapid solidification and “Piston Effect”, and some H, does not have enough time to overflow from weld pool
and thus form small holes; the effect of small holes on porosity is not obvious, but the existence of small holes improve the
open ratio of the sample dramatically.
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Table 1 Physical properties of Ti and TiH, powder

Mass Particle Average particle
Powder ) .
fraction /%  shape size /pm
Ti 99.9 Subglobose 48
TiH, 99.9 Subglobose 48
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Table 2 Experimental materials and process parameters

Number Powder I/A f /Hz W /ms v /(mm/min) ¢t /mm D/d
A Ti 100 1.0 150 0.1 1
B 95% Ti+5%TiH, 100 1.0 150 0.1 2
C 95% Ti+5%TiH, 100 1.0 150 0.1 1

I current, f: frequency, W pulse width, v: scanning velocity, ¢: layer thickness, D: spot diameter, d: scan space
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Fig. 1 Sketch of expected results. (a) Scheme A: only exist big holes; (b) scheme B: only exist small holes;

(¢) scheme C: big holes and small holes coexist
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Fig. 2 Photomacrograph of porous Ti
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Fig. 3 Surface morphology of porous Ti and chemical composition analysis of balling area. (a) Scheme Aj;
(b) scheme B; (¢),(d) scheme C; (e),(f) chemical composition analysis of balling area
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Table 3 Average pore sizes and porosities of samples

Scheme Big hole /pm Small hole /um Porosity /% Open ratio /%
A 223 None 26.1 0
B None None 1.8 0
C 259 66 30.5 50. 3
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