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Effects of foaming pressure on microstructures and
properties of mesophase-pitch-derived carbon foams

XIAO Feng, ZHANG Hong-bo, XIONG Xiang, LI Wan-qian, XIA Lun-gang

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

Abstract: The nascent foams were prepared from AR mesophase pitch by self-foaming technology at constant pressure

under foaming pressures of 4, 5, 7 and 10 MPa. Carbonized and graphitized carbon foams were formed by carbonization

and graphitization. The microstructures and crystal parameters of carbon foams were characterized by SEM, OM and

XRD. The compressive strength and thermal conductivity were also measured. The results show that the bubble holes

distribute uniformly and the structures of the ligaments become more ordered with increasing the foaming pressure. But

the number of obturated pores increases and the ligaments become more disorderly when the pressure reaches a certain

degree. The maximum compressive strengths of carbonized and graphitized carbon foams are obtained at foaming

pressure of 10 MPa, which are 8.19 MPa and 3.42 MPa, respectively. The thermal conductivity of graphitized carbon

foam reaches the maximum value of 61.0 W/(m‘K) at foaming pressure of 7 MPa.
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1 SEM
Fig.1 SEM images of carbonized carbon foams at different foaming pressures: (a) 4 MPa; (b) 5 MPa; (¢) 7 MPa; (d) 10 MPa
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2 SEM
Fig.2 SEM images of graphitized carbon foams at different foaming pressures: (a) 4 MPa; (b) 5 MPa; (c) 7 MPa; (d) 10 MPa

3 oM
Fig.3 OM images of ligaments of graphitized carbon foams: (a) GCF-1-7, 7 MPa; (b) GCF-I-10, 10 MPa
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Fig.4 Bulk densities (a) and compressive strengths (b) of

carbon foams
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Table 2 XRD analysis results of graphitized carbon foams
Interlg yer Stack height, Graphitization,
Sample spacing,
L/nm 2/%
dooz/nm
GCF-1-4 0.336 8 41.9 83.7
GCF-I-5 0.336 7 42.8 84.9
GCF-1-7 0.336 4 46.4 88.4
GCF-I-10 0.336 6 45.0 86.0
3
1) AR 430
2)
10 MPa
3)
0.708 g/em®  8.19
MPa
0.734 g/lem®  3.42 MPa
61.0 W/(m'K)
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