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Figure 1 Schematic diagram of preparation of infiltrant
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Figure 3 Interface contact angle of different

matrix carbon and Cu-Ti alloy
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Figure 5 XRD diffraction patterns of different

matrix carbon C/Cu composites
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Figure 6 SEM and EDS line scans of the interface layer of different matrix carbon and Cu-Ti alloy
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Figure 7 Schematic diagram of C/Cu composites interface layer formation mechanism
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Effect of Matrix Carbon Species on Interface Wetting Behavior of C/Cu Composites

ZHU Qiang', ZHANG Dongsheng”, FAN Yuheng', ZHANG Jing', ZHAO Hongliang'

( 1.School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Gongyi Van Yihui Com—
posites Material Co., Ltd., Gongyi 451200, China)

Abstract: The vacuum reaction infiltration method was used to prepare C / Cu composites with carbon fiber/
resin carbon ( C/C) , carbon fiber ( C;) , graphite ( Graphite) , and glassy carbon ( GC) as matrix carbon.
The OM, XRD, SEM, EDX and other detection and analysis methods were used to study the influence of
different matrix carbon on the wetting behavior of C/Cu composites and the microstructure of the interface
layer. The results showed that C/C and C; had good wettability with Cu-Ti alloy, and the contact angles were
56.26° and 40. 12°, respectively. However, Graphite and GC did not wet with Cu-Ti alloy, and the contact
angles were both larger than 90°. The good wettability between Cu-Ti alloy and C/C.C; is mainly because the
TiC layer which is formed by reaction-diffusion during the vacuum reaction infiltration can be wetted well with
C and Cu, improving the C/Cu interface wettability and interface bonding state. The TiC interface layer is
dense and uniform, and had the largest thickness when the matrix carbon is C,. Finally, by considering the
wetting behavior and the interface layer microstructure, the order of precedence for different carbon matrix is
as follows: C;.C/C.Graphite.GC.

Key words: matrix carbon; reactive infiltration; interface layer; infiltration mechanism; composites



