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Frictional and Wear Characteristics of Non-Asbestos Friction
Materials at Elevated Temperature

Byeng Gil Ahn, Ung Su Choi, Oh Kwan Kwon
Tribology Laboratory, Korea Institute of Science and Technology

Abstract—The frictional and wear characteristics of non-asbestos friction materials made of four
different fibers (carbon, aramid, ceramic and glass) have been investigated at elevated temperature
using High Frequency Friction Tester. On the basis of the experimental results, friction and wear
phenomena of four different non-asbestos fibers were caused by lattice layer film of carbon, poly-
meric transfer film of aramid, abrasion of ceramic and adhesion of glass fiber under each contact
junction. The surface analysis of the worn specimens and counter parts after tests were observed
using Scanning Electron Microscope and Optical Microscope.
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Table 1. Physical Properties of fibers
e Diameter of fiber Length of fiber Modulus Aspect Density .
Classification (um) (mm) (GPa) ratio (g/cm®) Composition
Carbon fiber 6.8 3 390 15 1.8 —
Aramid fiber 12.3 3-4 130 — 15 -
Ceramic fiber — 4-5 303 20 2.6 Si0, 46%
MgO 12%
Ca0 16%
ALO; 15%
Others 1%
Glass fiber 94 3 724 320 2.5 -
Table 2. Physical Properties of Phenol Resin LOAD
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flow (m!/min) 34-46
Ast-2%(T) 160
74 3} A} 7H(sec) 46-60 TORQUE A
Hexamine Content(%) 6.3-6.8 S THERMOCOUPLE
&7 A, W Alkaliig
BACK STEEL
A5a] ol AgHL glort o5 &

2,
b oy
A
2
iy

AzsAE Addstedek. £ A

ANE okt FR NEFAF Wdge] S5 A
A =H2k(straight novolac) T2 & AF&3lgion, o]
9] EA]e Table 2¢ -23}¢ic})

2-2. Ajme| mM|=

AW 2AZ A4 2AAAR sk S, ofgirl=
A Akl AR 2 A AR 58 50 vol%ed ot
stgom, oleld dAlake) TrEAA G HEFAE
A7 ¥, E37ledlA dH A2 E3belgdoh

s E3E EFES Tl o} shadrigtrlel
2} 200 kg/cm?, 1807C3}el| 4] 20871 A3dsleict A=
A& 200Co A 4A17ke] dAe] F, e PR
7hEste] whabal AlH& Azt

-3, AEEX ¥ AFEYUY

*a“ﬁ%"l 2 vlalE 243 3(dry contact) 3hell A
s vhaA] 29| vlabode] QYRR whabiz)
2] o & (thermal deformation)l| 23t v}AEA 714
dafo]l Ze ok

weba] B Ao e 7 2708 /s
IL2-3}ol A “}%ZHE‘-"J uhid - wpREFS sEEkg]ch
A28 vl - vbs Alg 7] 24 High Frequency Friction
Tester7} A}JlE]gj o nq 18] A% W7l s T2t Fig
1o mA)steich Al¥ 40 ol 4% 045 m/sec, 3%

Journal of the KSLE

Fig. 1. Schematic Diagram of Contact Assembly
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Fig. 2. Effect of the Temperature on the Friction Coef-
ficient
Mm: Sample 1 (carbon 50%), »: Sample 2 (aramid 50%),
O: Sample 3 (ceramic 50%), [J: Sample 4 (glass 50%)

AEsAe] dRae] 7108 AYe dse .
AR 1E S2AR7E bR AHeE Lxwstel
el g ABE ok g olaA e AHebl

At ek gadfre] AR F85Ae F
-
%

s} fre] Af7 WbE Ao Lxwstel mel B
ahaASE Vebla sleh ol okehul= gfeh f2
HA7h A obaR B EERe) 22k 283 Hol2Htra-
nsfer film)#} $-3}2}t(adhesion film)S &A3l7] =&
o2} AbECh AE 3¢ Ak 447 WobR Aew
%7} Z7lge) v} ap @A o) Ak glen, o]
TrAe} FEAEEe] TRl Ay A & 4
A3 Aol ot v 7]Ug] Ao viEE )
opd el BAA) 4] st

Fig.3, 4= =3l w2 n}2 A9 F, 2 AlHES
iRk A A} A vhate e Edxw ghE pehd
Zelct, gha AR7E Mo AlHe] mlmgrel 7 A
o, olgtu|= A4, Ak A 2 Fe A soE
uprgre} Frpstct. A wpAwe) idxx S
e MHrF Aokd A9 Al epbEd Edz=(Ra)
grel 7hA Ao, ozl Af, Azb AR FE
A2 o2 Frisisdch wpAAHE S vl aat A
nAHEe] AH2E 32 Fig 2004 7 Af7}t 6
al@d Alsdge] vhEEAAT AT AV e & T
et

3-2. njn Helwse 8
Fig. 5, 62 EHL2% 100C, 315 10Kg ¥ v|lony 4%
045 m/sec dtoll Al vlmzg] Azl slel] HZ} vpaA 49}

6
W

S 4t
z

o 9
[72]

Q

—t

® T
%

E

0 1 1 1 '

Glass

Fig. 3. Weight Loss of the Friction Materials after Fri-
ction Test
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Fig. 4. Surface Roughness (Ra) of the Back Steel after
Friction Test
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Fig. 8. Scanning Electron Micrograph of the Friction Materials
(a) carbon fiber 50%, (b) aramid fiber 50%, (c} ceramic fiber 50%, (d) glass fiber 50%

o e ‘ (b

(d)

Fig. 9. Optical Photograph of the Back Steel after Friction Test (X 100)
(a) carbon fiber 50%, (b) aramid fiber 50%, (c) ceramic fiber 50%, (d) glass fiber 50%
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