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Selective Laser Sintering of WC-Co Mixture
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ABSTRACT: This paper describes the experimental results on direct selective laser sintering of WC-Co mixture. The experiments

were carried out within an air, argon and nitrogen atmosphere. The main problem occurred during sintering within an air
atmosphere was oxidation of WC-Co mixture. As the power of laser is increased and scanning speed is decreased, more severe
oxidation takes place. Within an argon and nitrogen atmosphere the oxidation is reduced significantly. As the energy density is

increased, the thickness of the sintered layer is increased.
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Table 1 Experimental conditions

. Scan Spacing
Atmospheric Laser Scanni (ms) (% of
cannin; peed o beam
condition Power(W) g s S ,0
diameter)
82, 125,
) 0.58, 1.16, 2.32, 594, 118.8,
Air (173), (220),
22.98, 44.69 178.2
(312), (404)
0.58, 1.16, 1.74,
2.32, 347, 4.62,

Argon 70, 104, (220) 692, 11.52, 2298, 74, 20, 594
44.69, 65.61, 83.81,
100.04
1.74, 2.32, 347,
Nitrogen 104 4.62, 692, 11.52, 59.4
229.98
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Fig. 3 Shielding box
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(c) 125W, 22.98mmys, 59.4%

(e) (220W), 22.98mmys, 59.4%

(g) (404W), 22.98mmys, 59.4%

() 125W, 1.16mnys, 118.8%

(d) 125W, 2.32mmys, 59.4% (m) (173W), 22.98mmys, 178.2%

Fig. 4 Samples sintered within an air at various powers, scanning
speeds and scan spacings
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(@) 70W, 0.58mmys, 59.4% (b) 70W, 1.16mmy/s, 59.4%

() 125W, 22.98mmys, 118.8%

(© 70W, 1.74mmys, 594% (d) 70W, 2.32mmys, 59.4%

D (312W), 44.65mmnys, 118.8%
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(0) 104W, 11.52mmys, 59.4% (p) 104W, 22.98mmys, 59.4%

(@) 104W, 44.69mmys, 594% (1) 104W, 65.61mmys, 59.4%
(g) 70W, 6.92mmy/s, 59.4% (h) 70W, 11.52mm/s, 59.4%

(s) 104W, 2.32mmys, 200% () 104W, 3.47mmys, 20.0%

(i) 70W, 22.98mmyfs, 59.4%  (j) 104W, 1.74mmys, 59.4%

(u) 104W, 4.62mm/s, 200% (v) 104W, 6.92mmys, 20.0%

(w) 104W, 11.52mmy/s, 20.0%  (x) 104W, 22.98mmy/s, 20.0%

(k) 104W, 2.32mmys, 59.4% (1) 104W, 3.47mm/s, 59.4%

(y) (220W), 22.98mmys, 74%  (z) (220W), 100.04mmys, 7.4%

(m) 104W, 4.62mmys, 59.4% (n) 104W, 6.92mnys, 59.4% Fig. 5 Samples sintered within an argon atmosphere at various
powers, scanning speeds and scan spacings
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(a) 104W, 1.74mm/s, 59.4% (b) 104W, 2.32mm/s, 59.4%

(c) 104w, 347mmys, 594% (d) 104W, 4.62mmy/s, 59.4%

(e) 104W, 6.92mmy/s, 59.4% (f) 104W, 11.52mmys, 59.4%

(g) 104W, 22.98mmy/s, 59.4%

Fig. 6 Samples sintered w1thm a nitrogen atmosphere at various
powers, scanning speeds and scan spacings
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Fig. 7 Thickness of sintered layer within an argon and nitrogen
atmosphere at various energy densities and scan spacings
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