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Microstructure and Wear Properties of Squeeze Cast Carbon
Fiber/Copper Alloy Metal Matrix Composite

Nam-Soo Kim, Dong-Chul Chi, Kyung-Mok Cho, Ik-Min park

Abstract

A carbon fiber(CF) reinforced Cu-10%Sn alloy matrix composite was successfully fabricated
by squeeze casting method employing preheated graphite mold and proper process controlling
factors. The matrix solidification microstructure of the Cu-10% Sn/CF composite reveals a-den-
drite and at+d¢ eutectoid. To compare the squeeze cast Cu-10%Sn /CF compostie with PM
route fabricated Cu-graphite composites for electric contact material, mechanical wear and elec-
trical arc wear tests were performed. Mechanical wear rate of the Cu-10%Sn /CF is much low-
er than that of the Cu-graphite composite., Weight loss with a variation of contact number in
electrical arc wear tests shows a similar trend between the squeeze cast Cu-10%Sn /CF and

PM Cu-graphite composites,
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Fig. 1. Optical micrographs of PM Cu-graph-
ite composites
(a) Cu-30% graphite(PM1),
(b) Cu-50% graphite(PM2)
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Fig. 2. Microstructure of Cu-10%Sn master al-
loy solidified in a steel mold showing a
typical dendritic solidification mor-

phology.
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Fig. 3. Microstructure of the unreinforced re-
gion(Cu-10%Sn) after squeeze casting
in the preheated graphite mold.
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Fig. 4. Microstructure of the squeeze cast
Cu-10%Sn /CF composite showing the
boundary between reinforced and unr-
einforced regions, and grain sizes of

(a) unreinforced and (b) reinforced
regions,
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Fig. 5. Microstructure of the Cu-10%Sn /CF
composite(transverse section to carbon
fiber) showing (a) two characteristics
of matrix : primary a«(white) and a4
eutectoid(black). (b) and (c) are hig-
her magnification of primary « and «
+¢ eutectoid respectively.
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Fig. 6. Microstructure of the Cu-10%Sn /CF
composite(longitudinal section to car-
bon fiber) showing (a) two cha-
racteristics of matrix : primary af{whi-
te) and a+d eutectoid(black). (b) and
(c) are higher magnification of pri-
mary a and a«+d6 eutectoid respect-
ively.
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. 1. Scanning electron micrographs of the squeeze cast Cu-10%Sn/CF composite

a) transverse and b) longitudinal sec tion to carbon fiber length.
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Fig. 8. EDX scans of the regions marked in
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(A) @ +¢ eutectoid matrix (a)
(B) exfoliated Ni layer coated on
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(C) carbon fiber and matrix interface
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Fig. 9. Wear rate vs. sliding speed.
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Fig. 11. Scanning electron micrographs of

worn surfaces (a) PM Cu-graphite
(PM1) showing surface crack and (b) squeeze cast Cu-10%Sn/CF com-
posites showing broken fibers.
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Fig. 12. Scanning electron micrographs and EDS scans of wear debris: (a), (b)
PM Cu-graphite (PM1) composite (c), (d) squeeze cast Cu-10%6Sn/CF
compostte,
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Fig. 13. Weight loss vs. contact number in
electric arc wear tests.
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Fig. 14. Scanning electron micrographs of the
electric arc worn surfaces of PM
Cu-graphite composites showing (a)
craters formed in PM1 and (b) cra-
cks formed in PM2,
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electric arc worn surfaces of the squ-
eeze cast Cu-10%Sn /CF composite
showing (a) deposition of melt
Cu-10%Sn matrix and (b) broken
debris of carbon fibers.
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