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Laser Cladding Method by High Power Blue Laser Irradiation to Cemented Carbide-Base Material
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In this study, we have established laser irradiation conditions for laser cladding of tungsten carbide (WC) on cemented

carbide substrates. The selective laser melting (SLM) method using a high-brightness blue diode laser was used to achieve

a laser cladding of WC powders, but on the other hand conventional method using near-infrared wavelength laser could not

create a cladded layer on the surface. After adjusting the components added to the WC powders, a WC-Cu cladded layer with

an average height of 55 um, average hardness of 915 HV, and maximum hardness of 1151 HV was produced. It was found that

a laser WC powders cladded layer on the WC substrate was strong enough for the press-mold.
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Fig.1 Pre-placed powder bed laser cladding.
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Fig.2 One cycle of powder feeding and laser melting. Mixed
powders of WC-30%Cu were placed to coat base metal, and
laser scanning was performed 10 times.

Table 1 Laser scanning conditions.
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Condition Scan Speed  Laser Power gz:;ﬁi Cycles
(mm/s) (W) Y
(mm)
1 0.5 20 13.5 5
20 13.5 5
2 0.5
10 13.5 5
20 13.5 5
3 0.5
20 15.0 5
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Table 2 Chemical compositions and particle size distribution of

cladding powders.
Chemical Particle Size
Compositions (mass%) (um) Cladding
WC Co Ni Cu  WC/Binder
wC Bal. 0.8 X
WC-
X
sovco  Bal 30 0.8/5
WC-
. X
S0%Ni Bal. 50 0.8/3-5
WC-
AN
50%Cu Bal. 50 0.8/5
WC-
30%Cu Bal. 30 0.8/5 O

O : Cladding success on the base metal. 2 : Only powders coagulates.
X : Nothing coagulates.



Fig. 3 Surface appearances of specimens after laser irradiation
(x50). (a) WC-30%Cu, (b) WC-50%Cu.
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Fig. 4 Microscopic images of WC-30%Cu. (a) Condition 1, (b)
Condition 2 and (c) Condition 3.
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Fig. 6 Top view of measurement point image.The base metal side
was measured 3 mm laterally from the center of the cladded
area.
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