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Effect of Surface Coating on Microstructure and Properties of Carbon
Fiber Magnesium Matrix Composites
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(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai
Spaceflight Precision Machinery Institute, Shanghai 201600, China)

Abstract: MgO, SiO,, and TiO, coatings were applied to the surface of chopped carbon fiber by sol-gel method, and the
influence of each coating on the wettability of carbon fiber was analyzed. The coated carbon fiber reinforced magnesium
composites were prepared, and the effect of surface coating on the microstructure and properties of the composites was
investigated. The results show that the surface of MgO coating is rough and there are agglomerated MgO particles. The
surface of SiO, and TiO, coating is smooth and continuously distributed along the radial direction of carbon fiber, which
has good profile property. Moreover, the presence of three kinds of coatings can significantly improve the wettability of
carbon fiber. The wetting angle of the MgO coating decreased from 120° to less than 90°, and the wetting angle of the
MgO coating is only 42°. The coated carbon fibers are used to prepare magnesium matrix composites, and the composite
strength of TiO, is the highest, followed by SiO, and MgO. This is caused by a combination of wettability and interfacial
reaction.
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Tab.1 The properties of caber fibers

LR U RLASRE /MPa Bifiilist /GPa B /(x10°kgm’) KA (%) H2EA/um WHKE /mm
H AR T700SC 4900 230 1.8 2.1 7 2

R2BHEHES w(%)

Tab.2 Chemical composition of pure Mg

Al Zn Mn Si Fe Cu Pb Mg

0.002  0.002 0.0009 0.001 0.0012 0.0005 0.0015 &
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Fig.1 SEM images and XRD spectrum of carbon fiber with MgO coating investigated
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Fig.2 SEM images and XRD spectrum of carbon fiber with SiO, coating investigated
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Fig.3 SEM images and XRD spectrum of carbon fiber with TiO, coating investigated
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Fig.5 Metallographic structure of C/Mg composites with different carbon fiber coatings
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Fig.6 EDS element line-scan and face-scan results of C/Mg composites with different carbon fiber coatings
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