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WFE R RO EE (530) : Honeycomb structured compression strength specimens (Ti—-6A1-7Nb)
which have various honeycomb hole sizes were fabricated in optimizing the process
parameters of laser forming. The honeycomb structure with hole diameter of 600 u m showed
68-302 MPa in compression strength and 2.18 g/cm® in density. Those values are
approximately equal to that of human femur which has 21-170 MPa in compression strength
and 2.00 g/cm® in density. In the case of osteobalsts culturing for biocompitability,
the cells were oriented in hexagonal shape at the early stage of culturing, and after
21 days the cells growing into the hexagonal shaped holes were observed. In addition,
in smaller honeycomb hole size (300 um), network cell growth was formed over the entire
area. This means that smaller honeycomb hole size promotes the cell growing into the
honeycomb hole, in another word, the laser forming technique might be very reliable to
fabricate bio—medical devices.
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Fig. 1 Schematic  illustration  of

experimental apparatus.

Table 1 Laser forming conditions.

Laser type Q-SW pulsed YVO4
Wave length 1064nm

Average power 20W

Pulse frequency 200kHz

Beam diameter 50pm

Scan speed 4~8mm/s

Layer thickness 50pm

Hatching pitch 100pm

Sintering atmosphere Vacuum or Argon
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Fig. 2 Comparison of the relative density
for laser irradiated two types of powder
compacts.
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Fig.3 Comparison of the tensile strength
for laser irradiated two types of powder
compacts.
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Fig.4 Effect of sintering atmosphere on
the relative density.
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Fig.5 Effect of sintering atmosphere on
the tensile strength.
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Fig.6 Influence of pre—sintering on the linearly laser scanned compact.
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Fig.8 Result of compressive test.
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Fig.7 Surface micrographs;

(21 days).

(a) as—laser formed compacts by repetition scanning method,
(b) OM images after Calcein AM staining (21 days),

and (c) SEM images after cell culturing
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