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Study on Mechanical Properties of Ni-W-SiC Ternary
Composite Deposit with Various Current Density
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Effects of current density and heat-treatment on the mechanical property of Ni-W-SiC
composite deposit were investigated. The SiC particle content in the Ni-W-SiC composite
deposit and surface roughness was increased with increasing current density, and reached a
maximum value at the current density of 10A/dm®. The hardness and wear resistance of
Ni-W-SiC deposits increased with increasing current density. and the hardness obtained max-
imum value of 1,160VHN at 10A/dm® It is considered that synergy effect of dispersion-
strengthening and solid solution hardening strengthens mechanical properties of the Ni-SiC
composite deposit. The hardness was increased with increasing heat-treatment temperature and
showed the highest value of 1,600VHN at 600°C.

Keywords : electrodeposition, Ni-W-SiC composite deposit, heat-treatment, hardness, surface rough-
ness, dispersion-strengthening
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Table 1. Solution compositions and electrodeposition con-
ditions.

Solution compositions

NasWOs - 20 476 g/l 014 M
0eg/!1  0212M
NiSO; - 6H0 40g/1 0152 M
CeHyOs7 - HO 80 g/t 0381 M
SiC{1m) 50 g/l
Electrodeposition conditions
Current density (A/dm®) 2.5, 10, 15, 20
Temperature (T) 70
pH (adjusted by NH/OH or HzS0s) 6
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Fig. 1. Effect of cument density on area percent of SiC
on coating surface
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Fig. 2. Effect of current density in Ni-W-SIC composite

deposit on surface roughness
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Fig 3. Surface and cross-section SEM morphologies of Ni-W-SiC composite deposits for various current density
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Fig. 5. Microhardness of Ni-W-SiC composite deposit and
Ni-W alloy deposit after heat-treatment for 1 hr
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