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ABSTRACT
The corrosion resistance behavior of Cu/10 vol.% SiC copper matrix composites with

different graphite volume fractions ranging from 2.5 to 7.5 vol.% was investigated in 3.5 wt.%
sodium chloride (NaCl) aqueous solution and compared to the behavior of pure copper. All the
materials were fabricated by a hot pressing technique. Both salt immersion and electrochemical
polarization measurements were made, and the surface morphology and composition after
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corrosion tests were examined. The results indicate that the graphite addition had an adverse effect on the formation of
the surface passive film; Cu / 10 vol.% SiC / 7.5 vol.% Graphite was the worst, whereas pure copper possessed the best
protective surface film. Evidence further showed that the composites Cu/SiC/Graphite exhibited crevice attack at the
copper matrix-SiC reinforcement interface and galvanic corrosion attack at the graphite-copper matrix boundary, which
made SiC particles peeling and copper matrix pitting seriously. Moreover, the presence of dissolved oxygen enhanced
the corrosion severity, the corrosion rate of both reinforced composites and unreinforced pure copper in aerated
chloride solution was higher than that in deaerated chloride solution. In addition, it was also found that the composites
exhibited higher corrosion loss over the pure copper, and weight loss increased with increasing graphite contents and
exposure time. 

Keywords: corrosion resistance behavior; salt immersion; electrochemical polarization; Cu / SiC / Graphite.
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1 .

Table 1. Composition of Cu, Cu/SiC, and Cu / SiC /

Graphite powder compacts.

2 .

Table 2. Densification and hardness of the composites

after hot pressing.

3 .

Table 3. The corrosion potential and corrosion current

density obtained from the potentiodynamic

polarization curves of the materials in aerated

and deaerated 3.5% NaCl solutions.
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C CS Cu/10SiC CSG2

Cu/10SiC/2.5Graphite CSG5 

Cu/10SiC/5Graphite CSG7 

Cu/10SiC/7.5Graphite

Note: Specimen C:Pure Copper; Specimen

CS:Cu/10SiC; Specimen CSG2:Cu/10SiC/

2.5Graphite; Specimen CSG5:Cu/10SiC/

5Graphite; Specimen CSG7:Cu/10SiC/

7.5Graphite.

(  )

Note: The Value in (  ) is the Scatters of the

Experimental Variation.



1. (a) C (b) CS 

(c) CSG2 (d) CSG5 (e) CSG7

Fig. 1. The microstructures of the composites: (a)

specimen C;(b) specimen CS;(c) specimen

CSG2;(d) specimen CSG5;(e) specimen

CSG7.
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(a) C (b) CS (c) 

CSG2 (d) CSG5 (e) CSG7

Fig. 2. The potentiodynamic polarization curves of

the materials in aerated and deaerated 3.5wt%

NaCl solutions: (a) specimen C; (b) specimen

CS; (c) specimen CSG2; (d) specimen CSG5;

(e) specimen CSG7.

-380-

92 12



(a)

(b)

3. (a) 3.5wt% NaCl

(b)

Fig. 3. (a) The cyclic potentiodynamic polarization

curves of the materials in 3.5wt% NaCl

solutions opened to air, (b) The enlarged views

of the passive and reverse scanning regions in

above curves.

(a)

(b)

4. 

(a) C (b) CS

SiC 

1 SiC 

2 SiC 

Fig. 4. The corroded surface morphology of the

composites after cyclic potentiodynamic

polarization test; (a) specimen C, (b) specimen

CS. Arrows 1:the crevice corrosion penetrates

along Cu-SiC interface, 2:SiC particles peel

off and pits present in copper matrix.
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5. (a) CSG7 

(b) Si Mapping (c) C 

Mapping 

SiC ( 1 SiC

2

SiC 3

)

Fig. 5. (a)The  corroded surface morphology of

specimen CSG7 after cyclic potentiodynamic

polarization test; the X-ray maps of (b)

element Si, (c) element C. Arrows 1:SiC

particles pull off, 2:SiC particles,3:graphite

particles

6. 3.5wt% NaCl 

Fig. 6. The relationship between immersion time and

corrosion weight loss of the materials after

immersion testing in 3.5wt% NaCl solution.
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