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Friction and Wear Properties of Fiber Reinforced Composite

H. J. Joo, D. M. Choi, I. S. Oh, M. H. Hong
Dept. of Polymer Science & Engineering, Chungnam National University
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Abstract Oxidized-PAN fiber reinforced composite(OFRP), carbon fiber reinforced composite(CFRP),

aramid fiber reinforced composite( AFRP), and glass fiber reinforced composite{(GFRP) were fabricated

with phenolic resin matrix by hot press molding.
We tested the friction coefficient and wear rate varying with fiber weight fraction and observed

effect of fibers according to characteristics of individual reinforcement.

the

When the amount of aramid fiber was 45wt %, average friction coefficient was maximum value of
0.353~0.383, where as, when the amount of pitch based carbon fiber was 45wt %, average friction coef-
ficient was the lowest value of 0.164~0.190.

The wear rate of AFRP and CFRP was low, but that of GFRP and OFRP increases drastically in the

case of increasing of fiber weight fraction.
Wear diagram of OFRP was unstable, but that of CFRP and AFRP was a bit stable.
Through very unstable diagram of GFRP, we found that friction stability of GFRP was the lowest.
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Table 1. Characteristics of the reinforced fibers.
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. Tensile Tensile
) Density
Types of fibers | _ X strength | Modulus
[g/em’]
[MPa| [GPa]
Isotropic pitch
1.65 720 32
based CF
Oxi-PAN fiber 1.36 90-110 0.2-0.4
Aramid fiber |
1.45 2900 134
(Kevlar-49)
Glass Fiber 255 | 3500 70
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Table 2. Characteristics of phenolic resin

200mesh
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Fig. 1. Profile of the temperature and pressure of
hot press molding for the fiber reinforced compos-

ites.
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Fig. 2. Mean friction coefficient as a function of

fiber content in fiber reinforced composites.
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Fig. 3. Wear welght as a function of fiber content

in fiber reinforced composites.
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Photo. 1. SEM photographs of worn surface of fiber reinforced composites(X200) (a) OFRP, (b)

CFRP, (c) AFRP, (d) GFRP.

338 | wheba] o)

Q4§ 2% HFAOFRP), Vrig w3

A (CFRP),  feldd  m4 2o

(GFRP), obebpl = 41§ 27 5314 (AFRP
(e}

g Azstdeh 7 B BeS ey
j=}

of utel vl A

J .o

Q}Trr 7o T 6 o
2] £ O

o3 g Aws AU

1. #4t ul @743 AFRP7L oF 0.27~0.38
2 b4 A dehd wwe] CFRPE o

T

0.16~0.21%2 7b% wA Uebsich AFRP::
MR Egol ool whebd vhEA 5 Y
How Fbetel ot CFRP: 4l fitfol &
Abstel wrel eslel gasts A@ hehl
2t

2. 2 &5 AFRP7} CFRP¢} u]3=3F glo

kA ek ow GFRPY: 41§ fol &
AVahol bl P18l sl g malth
GFRPY: ‘ ov 15%90 4% vl ol
(o Rl CERPOL W3l ol S0 o) 3
of vhuLgrd LhebuRlLL,

3. OFRPiz winL diagramo] ol sl gl o
M CFRPgl AFRPiz ti#l 4o s qrg e o

o L}. GFRP3z ds] ey el

Hol=ar gleony vlab ok

B bERY

ul it diagram-’
ol g wol A A el
4. OFRPz 4fgh wpyiel whit 2 5pe] #y

Ay Al aolalel ool @y

gt 42 ]l o, CFRP= 1 JLL’] FA T RUIPA Y]

efshoi WA A0 gy el e

WME A ¢tk AFRPel 4t 4l fel

ehal gk g del ook olghbni ¢
L0, GFRPY: gl Akl ass ol ozl
ol el HA fsbaga st ol

@ pae el



740 FARGE A A4 A 73 (1994)

REFERENCES

. Heidermans, C. and Schutz, A., Staub-
Reinhaltung Luft 35, 433(1975) 433.

. Gross, P. and Braun, D.C., Chem. Tech.,
(1980) 436.

. N. N, Chemical and Engineering News,
(1984) 9.

. Lancaster, J. K., Plastics and polymer,
(1973) 297.

. Hodge, J. C., Plastics and polymer, (1973)
297.

. Cordes, H., “Produktentwicklung am

10.

11.

Veispiel Von Bremsbelagen”, Dissertation
TH Aachen (1983).

. Tanaka, k., Veda, s. and Nogodu, N.,

Wear, 23(1973) 349.

. ASTM G 40, “Standard Terminology relat-

ing to Erosion and wear,”.

. Price, H.L..,, “Polymer Composites for high

power density applications,” 42nd Annual
Conference, SPI, 17-E, (1987) 1-6.

ASLE, “Friction and wear
(1976) 1-11.

Tanaka, K and Nagai, T., Wear of Materi-
als, ASME, (1985) 397-404.

devices”,



