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Development of Thin Coating film of nano C/C Composite with Bacterial Cellulose
and Tribology Properties
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The formation of thin coating film on a base material was developed by using
C/C composites which consist of Bacterial Cellulose (BC) and phenol resin with the Direct
Impregnation Method (DIM). The dry sliding wear test was carried out against the SUS304 counter
face. From the results, the wear and friction properties of C/C composites were dependent on BC
mass content and carbonizing temperature. The PV value for material durability was examined, and a
new evaluation method proposed was found to be valid for PV values of C/C composites. The BP-C/C
composite with BC and Bamboo charcoal Particle (BP) as Si additive was developed , and the effect of

BP mass content on the wear and friction properties was clarified by using some experimental

results accordin% to the morphology of the surfaces observed by SEM. The micromechanical behavior
of the wear and friction of C/C composites against a mating material was also clarified from the

theoretical analysis with the multi-scale method.



BC Bacteria Cellulose
20-100nm

@
(Acetobacter Xylinum)

0) BC

c/C

(©)) c/C

“ C/C ”

1) c/c

SEM
@
BC

®) BC

@ BC

c/C

SEM

@
BC

3) ¢/C
c/C
BC
c/C

*

@ BC

BC

2um , 3
2um
(Direct Impregnation Method) S0wt%
, 35 3 , 40 1

BC-FRP
DLC
2014
BC
BC
BC
C/C
BC
BC
1
BC
BC .BC
BP BC
) 2um BP
mBC
mBC
BC

c/C



mBC/ 120 ,1MPa

,mBC/ FRP (N2, 10 ml/mm)
c/C BC c/C
BC 1 1,5 8 BP .
, 1.5m/
sec, 130km, IMPa , SUS304
Ra 0.35um ) 0 T (1) p=T/(PxR
. ,P [N],R: [mm] . K
(2 K=W/(PxL) ; W [mm*], L: [mm]
M Thr K Thr
2 . 900 ,900 0.15 0.20
,1000 . , BP
2.16%x 107 1.12x 10°mm?/N , BP
BP BC/BP  1:5 s
1000 2.16% 107 mm?/N
BC BP
3 1000 BC/BP 1:5 SEM
EDS . (@ 2um
EDS (b) © (d)
. BP
Si ,
BC/BP 1:5 SEM 4
BC BP , BP
BP - ,BP  BC 3
,BC/BP  1:5 BC BP
e o’
(b) milled BP
Fig. 1 SEM image of Bacterial Cellulose and milled Bamboo charcoal Particle.
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Fig. 2 Friction coefficient and specific factors of wear element loss against heat treatment temperature.
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Fig. 3 EDS analysis of worn surface for BC/BP Fig. 4 SEM photograph of fracture surface
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Fig. 7 Coefficient of friction with
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Table 1 Tribology properties of thin coating film of C/C composites.
Specific factor of wear Coefficient of friction
element loss [mm?/N]
BC 1 wt% 1.62x10°° 0.212
BC 2 wt% 2.50x10°° 0.134
BC 3 wt% 1.65%x10°° 0.131
Previous work 2.51x10°° 0.150

Wear rate [ X 10"'mm?] N
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Fig. 8 Optical microscopy view of Fig. 9 Change of wear rate against load
thin film coating FRP specimen. with log-log scale.
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