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Influence of preparation temperature of Mo,C interlayer on
microstructure and properties of C/C-Cu composites

ZHOU Wen-yan, YI Mao-zhong, RAN Li-ping, PENG Ke, GE Yi-cheng

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: In order to improve the wetting ability between molten copper and C/C preform, Mo,C interlayer was
fabricated on the internal surface of C/C preform via molten salt deposition using ammonium paramolybdate as reactant.
Then, C/C-Cu composites were prepared by pressureless infiltration. The influences of preparation temperature of Mo,C
interlayer on the microstructure and properties of Mo,C interlayer and C/C-Cu composite were investigated. The results
show that the Mo,C interlayer covered internal pore surface of the C/C preform uniformly has a good interface bonding
with C/C substrate and Cu. With the increase of preparation temperature in the range of 950—1150 ‘C, the thickness of the
Mo,C interlayer increases from 2.0 um to 6.5 um, the density of C/C-Cu composite increases, the electrical resistivity
decreases, the flexural strength firstly increases and then decreases, and reaches the maximum value (251.83 MPa) at
1000 “C. The friction coefficient of the C/C-Cu composite firstly increases and then decreases to a stable value with
friction time increasing. With the increase of the reaction temperature, the friction coefficient increases, the volume
abrasion rate firstly decreases and then increases, and reaches the minimum value at 1000 C.
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Fig. 1 XRD pattern of Mo,C interlayer-coated C/C composite
preform

B2 AFEIREL T MoC iRZ s C/C Bab A #II B3
Fig. 2 Cross-section morphologies of Mo,C interlayer-coated C/C composite preforms at different preparation temperatures:
(a) Low magnification; (b) 950 C; (c) 1000 ‘C; (d) 1050 C; (e) 1100 C; (f) 1150 C
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Fig. 3 XRD pattern of C/C-Cu composite
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Fig. 4 Microstructures of C/C-Cu composite
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F 1 Mo C WA &R C/C-Cu S ARRHITERE M
Table 1 Influence of preparation temperature of Mo,C

interlayer on properties of C/C-Cu composites

Reaction . Open Electrical ~ Flexural
Density/ . .
temperature/ (@om™) porosity/ resistivity/ strength/
C £ % (Wm)  MPa
950 3.44 4.49 0.245 237.43
1000 3.62 3.04 0.244 251.83
1050 4.14 2.87 0.206 241.45
1100 4.47 2.79 0.167 214.68
1150 4.73 2.68 0.150 193.98

B 5 C/C-Cu ZEMEHAETIHIES
Fig. 5 Fracture morphologies of C/C-Cu composite
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Fig. 7 Worn surface morphologies of C/C-Cu composite
prepared by Mo,C interlayer at 1000 ‘C(a) and 1150 ‘C(b)
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