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Abstract — Environmental factors affect parts of the automobile. When dust particles are embedded, specially,
friction and wear of the rubber-seal in automobile chassis system are increased. Increase in friction and wear
leads to weakness of component and reduction of mechanical life. In this study, the wear characteristics of rub-
ber-seal for inflow of dust particles are investigated. Silica(Si0,) and alumina(Al,Os) particles are used as a dust
particle because these particles are main elements of dust particles. The sliding wear tester are used for inves-
tigate the wear characteristics of rubber-seal. If the single dust particle(SiO,) is embedded in the rubber-seal com-
ponent, the influence of dust particle size is more than that of inflow rate on the wear characteristics of rubber-
seal. If the mixed dust particles are embedded in the rubber-seal component, the wear rate is increased as the
rate of alumina that has a bigger hardness is increased. If the mixed dust particles that have different hardness
are embedded in the rubber-seal component, the influence of particle size is more than that of particle hardness.

Key words —rubber-seal( Z 7 A] &), wear("F2), dust particle( =] ¢ #}), silica(SiOx(4 21 7}), alumina (ALOs,
&Frrh

.M 2 o WA ofat o el FegeloR 485 @

o} 7o) AA A2 el e Wk T 59

SRR Gt o] ole] B4H 2R1BL A W} AFE olFolA on) olgt e WA 2
B RE WT AR GRS 00k 53] FA ol WE W} A1ES mFS Aol [14]

F wehs WA el A9 4B A2 3 B dre A4 F 5 ASlEE U sR E R

ITAY PE 0h W vhS FpIPoRM ¥E 9 3RS AAFT U ATKsio), FReN

(ALOYE ARl 2471e) e 8 A=) 4R

261



262

Fig. 1. Schematic diagram of sliding wear tester.

Fig. 2. Specimens of rubber-seal(disk) and steel ball.
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Fig. 3. Wear volume of rubber-seal according to incre-
asing amount of Si0O; particles.
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Fig. 4. Wear coefficient of rubber-seal in 0g/10 ml,
1.5 g/10 ml, 2.5 g/10 ml.
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Fig. 5. Wear volume of rubber-seal according to increasing
size of SiO, Particles.
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Fig. 6. Wear coefficient of rubber-seal.
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Table 1. The mixed dust particle ratio

Ar Actual ratio  Experimental ratio
ca (Si0y: ALOY) (Si0;: ALO:)
Rural - Paved 51.85:0.92 Only silica
11.86:1.25/ . .
Rural - unpaved 32:4.76 Only slilca/8:1
8.46:4.51/ .
Urban - paved 6.82:1.96 2:1/4:1
. 16.29:2.04/ .
Highway - paved 746137 8:1/1:2
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05

Alumina 2:1 1:2 1:4 1:8 Silica
Alumina : Silica (wt.%)

Fig. 7. Wear volume of rubber-seal in mixed dust
particles(SiO, 0.8 um, ALO; 1 um).
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Fig. 8. Wear volume of rubber-seal in mixed dust particles
(Si0; 26.6 um, ALO; 1 pm).
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