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Mechanical Properties of Carbon/Carbon Composites Prepared
by Matrix Modification with Heat-treated Resin Powder

Yi-Woon Jeong™ and Tae-Jin Kang®

ABSTRACT

Mechanical properties of Carbon/Carbon composites prepared by matrix modification with
heat-treated resin powder was studied. The characteristic peak of OH functional group and
benzene nuclei can be seen with the 400 and 550C heat-treated resin powder in the FTIR
spectrum. As the heat treatment temperature increases, solid contents of the heat-treated resin
powder was increased, which was confirmed with C/O ratio value with ESCA analysis result.
The heat-treated resin powder were mixed with resol type phenolic resin at 5, 10, 15wt. %
and the composites were fabricated with the mixed resins of heat-treated one. The char yield
of first carbonized Carbon/Carbon composites was 59.06% with 15 wt. % addition of the 700C
heat-treated resin powder. Flexural modulus and strength of first carbonized Carbon/Carbon
composites showed that with the increase in amount of heat-treated resin powder addition and
higher treatment temperature have yielded improved flexural modulus and strength. The addition
of heat-treated resin powder increased char yield of first carbonized Carbon/Carbon composites
and reduced the microcrack and micropore in the carbon matrix, which improved mechanical

properties of Carbon/Carbon composite.
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Table 1. ESCA analysis of heat-treated resin powder.

Heat treatment temperature (C) C/O ratio
400 5.21
550 9.22
700 10.84
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Table 2. Char yield of C/C composites after first
carbonization

char vield (%)
Co tents>
wt. % 0 5 10 15

50.94 | 51.72 | 53.87 | 54.16
50.94 | 56.28 | 57.07 | 58.01
50.94 | 55.49 | 58.07 | 59.06

Powder
400T resin powder

550C resin powder

700C resin powder
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Fig.1. Flexural modulus of C/C composites after 1st
carbonization at different powder contents.
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Fig.2. Flexural strength of C/C composites after 1st
carbonization at different powder contents.
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Fig.3. SEM photograph of the fracture surface of specimen fabricated from
the resin with 15 wt. % addition of heat-treated resin powder.
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(c) 550C heat-treated resin powder
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Fig.4. Optical micrograph of the fracture surface of specimen fabricated from
the resin with 15 wt.% addition of heat-treated resin powder.
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