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ABSTRACT 200504
This study deals with manufacturing of porous structured WC-Co alloy compacts and the forming
mechanism by indirect laser forming. In this process, added binder is melted and formed as
designed shape by irradiated laser beam. Therefore, the effects of laser energy density on the
relative density and forming mechanism were mainly investigated. As the results, the porosity of
WC-Co alloy compacts could be controlled by laser energy density decided by scan rate, scan pitch
and feedstock layer thickness. It was also found that remained binder amount play an important role
in forming pores during liquid phase sintering in WC-Co alloy compacts. Finally, the smart porous
structured WC-Co alloy compacts which own the dense surface layer and porous interior was
manufactured by controlling the laser energy density.
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Fig. 1 Schematic illustration of the experimental apparatus.
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Fig. 2 Relationship between relative density and energy density. (Layer thickness; 100 um) (/7 1 )

Table 1 Mixing ratio of wax based binder. (i 2 E)

Fig. 3 SEM images of mixed powder and binder: a) under 90 um and b) under 180 um in

diameter. (5 1 B)

Table 2 Laser forming conditions in this study. (/7 1 )

Table 3 Results of preliminary experiment by laser forming.

(A 1B

Fig. 4 Sectional micrographs of specimens formed with different mixing ratio of powder and
binder. (Scan rate; 250 mm/s Scan pitch; 100 pum Layer thickness; 400 um) (i 2 E)

Fig. 5 Sectional micrographs and relative densities of specimens formed with different layer
thickness. (Scan rate; 250 mm/s Scan pitch; 80 um) (/7 1 E)
Fig. 6 Sectional micrographs and relative densities of specimens formed with different scan
rate. (Scan pitch; 80 um Layer thickness; 100 pm) (5 1 B)
Fig. 7 Sectional micrographs and relative densities of specimens formed with different scan

pitch. (F 1B
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Table 1
APP CW PW SA
Specific gravity [Mg/m?] 0.860 0.995 0.895 0.941
Mixing ratio [mass%] 25 10 64 1




