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ABSTRACT The mesophase pitch was used as transition layer between fiber and matrix of 2D
carbon/carbon (C/C) composites. The effect of the transition layer on the mechanical properties of C/C
composites was investigated by comparing with three kinds of manufactured C/C composites, that is, no
transition layer, normal pitch as transition layer and mesophase pitch as transition layer. The results show
that the mechanical properties are improved by using pitch transition layer, and the flexural strength and
laminar interface shear strength (LISS) of C/C composites using mesophase pitch are improved by 44% and
15% respectively than that of C/C using normal pitch. The analysis of fractured surface shows that the
bonding strength of intra—bundle and inter-bundle of fibers is different by using mesophase pitch, which
cause crack to deflect during fracture. Therefore the strength and toughness are improved simultaneously.
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Table 1 Properties of two-type pitchs

Sample name SP/C Elemental components Group components Ash/%
C, H, O+N+8 TS, TI-QS, QI
Mesophase pitch 290 94.45,3.85,1.01 15.25,54.24,32.51 0.69
Normal pitch 108 92.58,4.99,2.34 62.86,37.14,11.21 0.09

1 C/C &R
Fig.1 Polarized light micrographs of C/C composites
(a)I-type C/Cs, (b)II-type C/Cs, (c)III-type C/Cs
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Table 2 Effect of pitch as transition layer on mechanical properties of C/C composites

C/Cs type Density/g.cm—3 Mechanical properties
Flexural strength/MPa LISS/MPa
I —type 1.65 90.29 58.21
I —type 1.71 163.37 71.87
I —type 1.72 235.97 82.78

B2 C/CEZarkidvkabii)a s oai
Fig.2 /SEM photographs of fracture surface of C/C composites

(a)I-type C/Cs, (b)II-type C/Cs, (c)IlI-type C/Cs




384 RS

® ¥ #® 20%

B3 C/CHEabritln RBoREm
Fig.3 SEM photographs of enlarged fracture surface of C/C composites

(a)I-type C/Cs, (b)II-type C/Cs, (c)III-type C/Cs
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Fig.4 Curve of load—displacement of C/C composites
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