DA 29 gool e DI EY

IR

aEgEn A8

A Study of Friction Characteristics according to the
Morphology of Solid Transfer Film

Hyun Woo Lim < Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract — Tribological properties of friction materials containing different volume ratios of solid
lubricants (graphite and MoS,) were studied using a pad-on-disk type friction tester. Morphology and
thickness of the friction film were carefully examined to correlate the friction performance with the
property of the friction film. Results showed that the friction materials containing 16vol. % of
graphite and 5 vol. % of MoS; exhibited best friction stability among others. In particular, the
thickness of the friction film decreased as the amount of MoS, increased and severe friction
oscillation was observed when the friction material contained MoS, only (21 vol. %). Microscopic
observations and friction tests suggested that the coherent thick transfer film improved the friction

stability.
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Table 1. Composition and hardness of the
friction materials used in this work[vol.%]

Specimen ID.
Raw material S S2 S3 Si4 S8S
Aramid fiber 5
Fiber Steel fiber 4
Mineral fiber 6
Unmodified. 6
Resin
Modified. 64
. MgO 3
Abrasive
ZrSiO, 2
Cashew dust 8
Rubber 76
Vermiculite 4
Filler
BaSO4 2
Ca(OH), 4
Steel powder 3
Solid Graphite 2 6 105 5 0
lubricant  p15, 0 S 105 16 2
Hardness 67 7 0 7 68
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Fig. 1. Photographs of inserts and rotor.
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Transfer flim

Fig. 2. Thickness measurement method used in this
study.

2899 TAZRe FHLAETAY
nofg(840 ) ol-g3ted ZASHAL. WA
80 W2 ABE BBY Ay FlAzdF

(knob)e] & EFZ AA AlHAA 14.7um
o #H3FE wI IEAWUIF it

(calibration)& T3 ¢ + UNULH, 713
2ZH9 EMNFH(gap)E FFEsI9 A EH
I 4" £899 FolARHE F9ANY
nHzdEe] eEFE Y Fo2A £E
2ol FAE FA3AT. SAHLY eaE
Z017] A3 F 10 AXE SHINND BHF
# 3 2 2}2H(SD:standard deviation)S 7] 53}
Aot &% FASAHY FH dFHA %
Y& Fig.2 o) YeEAAT

Y8 EF 7YY=, AHF9 sudy,
agln vpEAgoel B Fo| iR EUL
FEEr| %3 SEM & Al&sted #EEGTH
d8e TP4H 2 dAYY FYHE &
A37)  H&9  Rockwell 7 XE7|(Akashi
Rockwell ARK-600, S scale)& Ab&3to] 2z} A
He A, 8 3, ¢ 2 F9Y AN AR
ZAR8Ad. 2= P FY FHgHd 254
(infrared heat tracer, 3M IR-16)2 ZE 9 &%
£ AU HFAEY TAE Table 2
o Yehliglen, duldds §5o 489
FAol 71 &)zl Adx=AE Haly
EE AY =2 QY3



Table 2. Experimental procedure used in this
work

Leveling (0.20Mpa, 0.63m/s, 2~3sec)

Burnishing  (0.82Mpa, 6.9m/s, 600sec)

Dragging (0.82MP3, 6.9m/s, 600sec)

10sec drag, 10sec duration
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Fig. 3. Coefficient of friction and disk temperature
as a function of dragging time for each friction
material:(a) SL1, (b) SL2, (c) SL3, (d) SL4, (e)
SL5.
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Fig. 4. Optical micrographs of gap between rotor and
insert : (a) SL1, (b) SL2, (c) SL3, (d) SLA4.
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Fig. 5. SEM micrographs of rubbing surfaces (a) SL2,
(b) SLS. The arrows show sliding direction.
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Fig. 7. SEM micrographs of transfer film(rotor insert side view) (a):SL2, (b):SL5
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