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ABSTRACT

The mertia friction properties of C/C composiles manufactured by the processes of pressure and at-
mospheric carbomzation with a commerciallized and iwo kinds of modified coal-tar pitch as a mairix pre-
cursor were investigated. The modifications of a pitch such as the introduction of mesophase and the ad-
dition of sulphur mto a raw pitch were not effective for a impregnaton efficiency conducted mn a vacuum
and at the same time in a pressure of Skg/cm® due o the ncrease of the pitch viscosity. There was nat a
difference in the densification increment between the pitch medifications, however, it was revealed that a
pressure carbonizalion was more advantageous than an atmospheric in the densification and the formation
of anisotropic carbon matriz. The friction and wear properties of C/C having higher degree of matrix cry-
slallizalion, higher density and hardness of friction surface showed superiority. As the braking energy was
increased the fretion coefficients were decreased and reached almost same level at the high kinetic energy
of 99.6k]. The wear frends at 99.6k] were different from the behaviors of friction coefficient under the
same energy in which an oxidation wear is being considered along with a mechanical wear, although the
wear rates were almost similar to the friction coefficient at the low energy.

Key words : Coal-tar pitch, C/C composites, Inertia friction ilest, Friction coefficient, Wear rate
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Table 1. Properties of ACELAN TZ-307 Carbon Fiber used in This Study

Tensile strength | Tensile modulus : . 3 Filament Thermal expansion .
(MPa) (GPa) Elongation{%) | Density{g/cm”) diameter{pm) aore
3400 235 1.3 18 6.8 -0.1

Table 2. Properties of J-111 Coal-tar Pitch used in This Study

Softenjn§ Densit Elements Toluene ingoluble Quinoline Coke vield
point(°C {g/cm C H N (%) insoluble (%) (%%
116 1.27 925 | 467 | 1.10 | 0.46 29.1 8.3 42.8
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Table 3. Manufacturing Conditions of the C/C Composites

AEE 3FFY C/C EZA g o)dvzEs 38
#n) 7 (Nikon Optiphot 15033 X-4 34 EM(DX-
8030, Cuk,, 40Kv)Z o83l Hrlstaoh w3 mlt
Hel Az upgd 2 vim E4708) g2 xEelu
At 238 A= AE7]{Wilson, Rockwell series 500,
H-scale, 1/2" indentor}E o]-§-8le] B4}aAle] alab
HEE S5

2.5. ZM=E M= obEAME
AzH C/C EiAe) rhd/niR S4E 48
g R/l A EAE o] gale] Brtstginh 2

gl 25durAE dEFE 2P E En 12 T A9 ¢
ZF(rotor, slator)®] FrEE <ldle] FARA|F= WY
o|t}. o] WHlg o] ~=s] vhe] WY dHHE 259
V=9 g Zdste] 24 FFv)e] FFA Be]=
7F @A e elu]Al 2HE 2ANsimulation) 2 5 $)
ong g37lE Byela t]ad Ada ) Alde
= ®o] o] &Hrh Alde] ARRE 5 A9 t]aHE 9
o] 75 mm o1 WAl 53 mm I82 FAE <F 14
mmE TG FAE e}, A85 D2k AR o
stod vlad s 2 S Ml 2|3 w82 Friary
o}, Al oF 100°C8] ¢ Bl 343 Tl A R a6
AE-E YT AldEe 45 B £ne nEshA
@ott), AEZ2A L Table 44} Zon A)Hs) FAE 2
Leof whel 2Rk Aelr) glont 5og e 2 Al¥e] o
& A Fale oy A 426~005 kl/kgo = 3-8
7] geflo] A7} AEA] B oA =A% gApE T
g A ERE ¢ 27 Aol ME v 9
ntREe WIS #asly] dEle] AlPeuAlE 733

Samples | Impregnation | Carbonization | Heat treatment(°C) | Tmpregnant(pitch) Remarlks
J111 | vac/Satms | atmospheric 2100 J-111 imp/ fi‘gg‘gﬁfsl)e?{;ﬁg{
535 vac/batms 100atms 2100 55 imp/car(3cycles)
MP-50 vac/batms 100atms 2100 MP-50 imp/car(3cycles)
Table 4. Four Different Test Conditions used for Evaluating Dynamnic-friction Properties
Parameters Mode I Mode 1T Mode I Mode 1V
Inertial moment(kg - m’) 0.534 0.534 0.534 0.505
Initial rotating velocity(RPM) 4000 4500 5000 6000
Braking pressure(kg/cm® 7.0 7.0 7.0 13.0
Kinetic energy(kJ) 46.9 59.4 73.3 99,6
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Table 5. Impregnation Increment(%) of the C/C Com-
posiles

olHElo] A% B

Samples | Ist Imp | 2nd Imp | 3rd Imp | 4th Tmp

J-111 20 15 12 12
S5 17 12 12 -

MP-50 17 12 12 -
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Fig. 1. Bulk density increase of the three different C/C
composites against the number of carbenization.
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Fig. 3. Polarized optical micrographs of the three dif-
ferent C/C composites. (a) J-111 C/C (b) S-5
C/C and {c) MP-50 C/C
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Table 6. Structural Parameters tor the Three Different
C/C Composites from X-ray Diffraction Meas-

urement
Parameters A
Sarnls de(A) | (%) Lc(A)
J-111 C/C 3.386 63 114
S5 C/C 3.382 70 158
MP-50 C/C 3.376 74 162
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