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Abstract In the present experiments, pure titanium specimens fabricated by laser rapid forming (LRF) have been
investigated, and based on the national standards (GB/T 13810-1997, GB/T 16886. 5-2002), the mechanics
properties, microstructure and cytotoxicity experiments were tested. The results show that tensile strength is
475 MPa, yield strength is 383 MPa, elongation is 27 %, Vickers hardness is 188. 4~206. 3, and Young's modulus

is 97. 54 GPa. In vitro experiment, the cytotoxicity of LRF titanium specimens is grade 0. These data confirm that

the LRF pure titanium can be efficient for surgical implants.
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Fig.1 Specimens of LRF pure titanium
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Fig. 2 Sketch of the pure titanium mechanics property

numbering

measurement specimens
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Table 1 Rank of material cytotoxicity reaction

RGR >>100 75~99 50~74 25~49 1~24 0
Reaction 0 1 2 3 4 5
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Table 2 Mechanical properties of the LRF pure titanium

Specimens o, /MPa 64, /MPa & /% E /GPa
LRF Ti 475 383 27 97.54
TAl 370 250 20 108
TA2 440 320 18 108
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Fig. 3 Curves of stress-strain under the

room temperature
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Table 3 Chemical composition of the LRF

pure titanium (wt%)

Specimens LRF pure Ti TAl TA2
C 0.014 0.05 0.10
N 0.018 0.03 0.05
H 0.004 0.015 0.015
O 0.083 0.15 0.25
Fe 0.054 0.15 0. 30
Si 0.015 0.10 0.15
Ti Bal. Bal. Bal.
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Fig. 4 Microstructure of LRF specimens
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Fig.5 Fractography of the LRF pure titanium by SEM
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Fig. 6 Micro-hardness of the LRF pure

titanium specimens
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Table 4 OD value of MTT, cell multiplication rate and

rank of material cytotoxicity reaction

OD value RGR  Reaction
0.006%0. 00 b 4
0.25740.016 100 0
0.286+0.036 111 0
0.29840.061 115 0

0
0

Specimens

Positive control
Negative control
Extract 75%
Extract 50%
Extract 25%
Extract 12,5%

0.266+0.039 103
0.259=£0.055 100
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