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Wear characteristics of C/C composite materials with cellulose nano fibers under
high temperature and electric current condition
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We have developed a BC Carbon fiber reinforced/Carbon material EC/C
composite material) by utilizing the three-dimensional nanostructure of Bacterial Cellulose (BC),
which is produced by acetic acid bacteria and has a fiber diameter of 20-100 nm. The mechanical and
electrical properties required for sliding materials used in high-temperature and high-current
environments were evaluated both experimentally and theoretically. The optimal material composition
was also clarified, including the effect of the addition of a third component of copper powder, with
the aim of practical application as commutators and brushes for high-power DC motors. The
properties of the developed C/C composites were evaluated by sliding tests and electrical conduction
tests, and mathematical and numerical simulations of friction and wear, and electrical conduction
in high temperature environments were conducted by using analytical models to confirm their
validity.
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Fig. 1 SEM photos of (a) BC fibers,
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(b) Image of composite, and (¢) SEM photo of composite.
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Fig. 2 (8) Testing specimen, (b) Sliding tester under current conduction and (c) Circuit of 4-Terminal method.
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Fig. 3 A model of acomposite material
under contact and Joule heating.
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Fig. 4 Effective Young’s Moduli E*and thermal conductivities k*.
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Fig. 5 Experimental results of sliding tests

under current condition.
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Fig. 6 Optical microscope photographs of contact
surface of Cu/mBC-C/C composite, Cu-30vol%.
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Fig. 7 A model of acomposite materia with Fig. 8 Frictional coefficient with variation of
microscopic inhomogeneity under frictional different friction surfaces.
contact and its unit cell model.
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