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Effect of graphite coated with nickel on mechanical
properties of copper matrix/ graphite composite materials
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Abstract: The coppermatrix/ graphite composite materials were prepared by powder metallurgy method. The
influence of sintering process, graphite coated with nickel and reinforcement on mechanical properties and micro-
structure of the composites was investigated. The composition, microstructure and fracture morphology of the com-
posites were observed and analyzed systematically. The hardness and impact toughness of the composites were meas-
ured, and the disruption strength at room temperature, 300 C and 500 T of the composites were tested, too. The
results show that graphite particles coated with nickel greatly improve the interfacial combination between graphite
and copper matrix and remarkably increase the mechanical properties of the composites, the strength and toughness
of the composites at room temperature increase by 30% ~ 50% , the high temperature strength of the composites
increase by 35%760% , but there is little influence on the hardness of the composites. The coated graphite shows the
superiority performance through the repressing and resintering process.
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Table 1 Chemical component of coppermatrix/

graphite composite materials( mass fraction, %)

ST\lﬂ?le Cur Sn Ni Graphite Fe 8102
1 Bal. 5-15 6 172
2 Bal. 5-15 6xi 1-2
3 Bal. 5-15 6xi 12 1

Note: 6ni represents 6% nickel coated graphite
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Table 2 Effect of NiSO4 * 6H20 content in

electroless deposition solution on

quality of nickel plating

Content of NiSO4 * 6H20/
OIECHL 0L L1934 2 Surfacial quality of nickel plate

(g L1
10 Grey, little metal shine
12 Grey, little metal shine
16 Light yellow, shine
20 Nickel color, shine
28 Nickel color, shine
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1— Nickel-coated graphite (20 g/L)
2— Nickel-coated graphite (16 g/L)
3— Qraphite
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Fig. 1 XRD patterns of graphites
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Fig.2 Micrographs of graphite particles
(a) —Graphite; (b) —Graphite coated with 38% nickel; (c¢) —Graphite coated with 48% nickel
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Fig. 3 Schematic diagram of interfacial structure of graphite and matrix

(a) —Coated graphite; (b) —Uncoated graphite
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Table 3 M echanical properties of composites

Sample Density/ Hardness Diruption tougert
No. (g cm-3) HB strength/ toughness/
- B MPa (J* mm~2)
1 5.91 22 68 1.32
2 5.58 19 74 1.72
3 5.50 20 70 1..53
1* 7.10 49 208 1.93
2f 7.10 50 276 2.91
4 HEEFRHN SIS
3* 7.08 54 250 2.59

Fig. 4 Microstructures of composites
Samples 1, 2 and 3 are sintered, samples 1* , 2* and 3* are re- ) .
pressed ani resintereld, (a) —Uncoated graphite composite;

(b) —Coated graphite composite
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Fig. 5 SEM images of fracture of composites

(a) —Uncoated graphite composite;

(b) —Coated graphite composite
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Table 4 Disruption strength of copper

matrix/ graphite composites at high temperature

Disruption strength/ M Pa

Sample

No. Room temperature 300 C 500 C
1* 208 168 108
2* 276 230 169
3# 250 226 186
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