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Effect of sliding direction on friction and wear properties of braided composites
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Abstract: In order to improve the anti—friction and wear performance of three—dimensional braided composites, the effects
of the microstructure of the braided composites in the transverse and longitudinal directions on their friction and
wear performance were investigated, the process parameters of the braided composites were optimized, and the
composites were analyzed for their hardness, thermal conductivity, and wear surface morphology in different di-
rections. The results show that the percentage of carbon fiber area in the transverse section of the braided com-
posites is lower than that in the longitudinal direction, and their hardness and thermal conductivity in the trans-
verse direction are higher than that in the longitudinal direction. When the fiber volume fraction is increased from
0 to 57.5%, the average friction coefficient of the transverse direction of the composites decreases by 34.37% and
the wear rate by 99.36%, and the friction coefficient of the longitudinal direction decreases by 31.29% and the
wear rate by 98.95%. The stability of the friction coefficient in the transverse direction of the composites is the
highest at a fiber volume fraction of 57.5%, while the stability of the friction coefficient in the longitudinal direc-
tion is the highest at a fiber volume fraction of 50.5%. The degree of damage on the transverse and longitudinal
wear surfaces of the braided composites decrease with increasing fiber volume content and the quality of the lu-
brication film increases.
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Tab.1 Parameters of 3D braided composite specimens

%ir > YRR E% SRR REA/(°) Bkt
Al 0 — 3
A2 46.1 37.9 3
A3 50.5 38.1 3
A4 57.5 38.2 3
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Fig.1 Cutting diagram of composites
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Fig.2 Friction contact diagram of specimen
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Fig.3 Microscopic morphology of cross sections of composites

with various volume fractions of fiber
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Tab.2 Area ratios of carbon fiber on composite section with

various volume fractions of fiber %
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Tab.3 Hardness of composites with various volume

fractions of fiber
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Tab.4 Thermal conductivity of composites with various

volume fractions of fiber

W/(m-K)
NGV Al A2 A3 A4
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Fig.4 Evolution process of friction factor of composites

with various volume fractions of fiber
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Fig.5 Average friction factor and wear rate of composites

with various fiber volume fraction
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Fig.6 Morphology and profile of transverse wear tracks of

composites with various volume fractions of fiber
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Fig.7 Morphology and profile in longitudinal direction wear
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Fig.8 Typical wear surface morphology of composites with

various volume fractions of fiber
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Fig.9 Element distribution on wear surface of composites

with various fiber volume fractions in transverse

direction
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