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Effect of Co Additive on the Wear Corrosion Resistance of WC 

Particulate-Reinforced Copper Matrix Composites

C.K.Lee

Cu Cu-WC Cu-WC-Co

1 3 6 9 m (10 15 20 wt.%) 

(1.5 m 5 wt.%) 3.5 (NaCl) 

(pH 6.7) 

-

Abstract

Wear-corrosion behaviors of Cu-WC and Cu-WC-Co copper based matrix composites, formed

by hot pressing, were tested on a block-on-ring test machine in 3.5wt NaCl aqueous solution(pH

6.7). The effects of both particle size and WC and Co contents on dry wear, corrosion, and

corrosion-wear behaviors of the composites were investigated. The results indicated that both

hardness and dry wear resistance of the composites increased with increasing WC content, and
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also increased with decreasing particle sizes. Co addition had a beneficial effect on the dry wear resistance. The

corrosion and wear-corrosion resistance of Cu-WC composites decreased with increasing WC content. However, Co

additive improved significantly both corrosion and wear-corrosion resistance of Cu-WC composites, which was

strongly related to the increase of passivity.

Keywords: Cu-WC, Cu-WC-Co copper matrix composite, block-on-ring, dry wear resistance, corrosion resistance,

wear-corrosion resistance.
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(A)

Cu(wt.%) WC(wt.%)

A0 Cu 100 -

A1 Cu-1 mWC 90 10

A3 Cu-3 mWC 90 10 

A6 Cu-6 mWC 90 10

A9 Cu-9 mWC 90 10

(B)

Cu(wt.%) WC(wt.%)

B0 Cu 100 -

B10 Cu-10WC 90 10 

B15 Cu-15WC 85 15

B20 Cu-20WC 80 20

B10 B15 B20 WC 6 m

(C)

Cu(wt.%) WC(wt.%) WC(wt.%)

C0 Cu 100 - -

C1 Cu-10WC 90 10 -

C2 Cu-20WC-5Co 85 10 5

C0 C1 C2 WC 6 m Co

1.5 m

2  

(A)

(HRF) (g/cm3) (%)

A0 Cu 62.6(1.9) 8.93 98.5

A1 Cu-1 mWC 78.5(0.7) 9.33 98.5

A3 Cu-3 mWC 75.7(1.5) 9.33 98.7

A6 Cu-6 mWC 71.6(0.4) 9.33 98.3

A9 Cu-9 mWC 70.9(0.5) 9.33 98.1
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C0 Cu -254.2 5.8

C1 Cu-10WC -212.0 6.2

C2 Cu-10WC-5Co -300.5 11.6

(B)

(HRF) (g/cm3) (%)

B0 Cu 62.6(1.9) 8.93 98.5

B10 Cu-10WC 71.6(0.4) 9.33 98.3

B15 Cu-15WC 76.0(0.5) 9.33 97.7

B20 Cu-20WC 77.1(0.5) 9.77 98.4
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C1 Cu-10WC 71.6(0.4) 9.33 98.3

C2 Cu-15WC-5Co 75.5(2.3) 9.33 96.3
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21 C2 OCP+300mV 140m


