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ABSTRACT: This study has been investigated to apply fiber reinforced composites instead of asbestos as a friction material. The
. reinforcement used was E-glass fiber and binder resin was phenol having good mechanical properties and heat resistance. And it has

been also investigated the effect of molding conditions and some additives such as carbon black, alumina and rubber powder in
E-glass fiber/phenol resin composites on the friction and wear characteristics. As a result, it was found that the molding conditions of
E-glass fiber/phenol resin composites for friction materials had to be different from those of phenol resin and was found that the
wear rate of E-glass fiber/phenol resin composites added alumina powder was higher than that of composites added carbon black in
the same wear distance. And it was also found thar friction coefficient of E-glass/phenol resin composites added carbon black was
decreased and that of the composites added the powder of natural rubber and ABS rubber were increased compared to the

composites.
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Photo 1 SEM photograph of fracture surface of German made

friction material

Ae7sl B dolA ARygR dule vy T3
24EE o wieA] AW GHle AFHes s87HE 84

SIES A F2 ol Alelslolor @ Ak

l

e

it

2 A7e HAd dAAREN da7st ERAEE oA
BE A8T Bxoz £33 Ao, MRS F
binder resine2& I 2 71AF dHo ] —.—’Fﬂ HE5A]
2 Alesle A¥zA @ ol A
a8z o uropm carbon black, A 2F 9} ?;;Mg:r_‘%gl iy
2 alumina £% 59 M9 st 2 AN THEo] o
2 9 vy 540 nlxl= dgE vz
2. AE

2.1 ’i=2
B A7 Algg A 759 AslAR= E-glass chopped fiber
(@2 sloluFNE  "HaE AR 2ol SmmE ARESIILH,
binder FR 2% w2&3 54X E AHS-sldch 1ejn vk
2 aln B4 FAATI7) el A7IAZ carbon black, HA

0% 9 g p2 Bt glumina powder S8 AESIAT

2.2 AIEH M8

o
o
x
2
Mo
o
M

AR AFEE Y8 9A FHAf, HeseA ¢ 7“7}%11
5o EHEE WA B £FE Al Ak &
3 o] gl dole FAldA F yme B E]i’ir)r
@A AldHe HA A¥zedE 4] A 24 HeEeA
e ARt Ao 4 eE thad OP"% hot press=
AFsidty. APAzLe 2% 10802 nAsdn, g

£ 150CoA z+zh 10, 15, 20, 25, 30MPaZ 3o U}-ZLZHE A
Ha9lom, APLTE 15MPae] oA zhz} 110, 130, 150,

170, 190 2 210C= W37 st
ok g o SARe HH 4PEAS
A s AgHel EE
alumina 2%, carbon black, ¥ F ¥
Wit whe 2 ok 546 vAE 93
Table 13} #Zo] 8] 7}k&] Z=7A9] disk ¢
]

EESl F
A%ﬁizﬂog ;gg],oﬂq,. j_aljy_

AA
1 o oy
2 Fgdng BE T:r°

“ ypee] vhZ AgH
< Jﬁﬁio}oﬂq 7(47].;“E A }\]54_4% g»og, uﬂ"ﬂ% '}Y:Z]E\'l'
o] HA AIdzAE B 5 gz Aeskx] g1 ARz
g ot 8 Agenk

4¥8 ¥R ¥4E Fig 20 dElth @A@HL
g 2 slEAEEOlR HAEEE REANEAE el
om ¢&Al AEuFe gst sles AlEH A+E Hst
Ak

O ) 7.5mm | S0mm
omm

(@

42mm

/Smm

20mm
®)

Fig. 2 Shape of wear and friction test (a) and compression test
(b) specimen



I,
Table 1 Composition of sample
Glass  Carbon Alumina Natural ABS
fiber black powder rubber rubber
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A 20
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Fig. 3 Compressive strength as a function of molding pressure at
150°C on the molding temperature
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Photo 3 SEM photograph of fracture surface of friction material
which contains 20wt.% of glass fiber
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Photo 4 SEM photograph of fracture surface of friction material
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Fig. 9 Friction coefficient vs. friction velocity
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