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ABSTRACT : In this study the wear behavior of ultra high molecular polyethylene (UHMWPE)
filled with kaolin particles by different methods was investigated. UHMWPE/kaolin com—
posites were prepared by two different methods: polymerization—filling and powder
mixing. Particularly in a powder mixing method, particle dispersion and wear property
according to powder mixing method were examined. It was found from wear test that
filling of inorganic filler into UHMWPE by polymerization filling was more effective way
than by powder mixing method in improving wear resistance of UHMWPE. It was also
confirmed that abrasive wear was dominant wear mechanism and particle dispersion in
the composite as well as interface property was an important factor in controlling the
wear behavior of the resulting composites.
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Table 1. Basic Properties of UHMWPE

property unit test method  mipelon XM-220
molecular weight X 10°(AU)  ASTM D4020 2.0
density glem®  ASTM D1505 0.94
tensile strength MPa  ASTMDG38 440
at break
elongation at break % ASTM D638 350
flexural modulus MPa ASTM D790 -
friction coefficient - ASTM D1894 0.2
melting point T ASTM D2117 136
mean particle size pm 30
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Figure 1. Schematic outline of various wear test
method with pin—on—disk. (a) metal ball—on—poly—
mer disk, (b) polymer pin—on—metal disk, and (c)
metal pin—on—polymer disk.

Figure 2. Photographs of wear test machine.
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Figure 3. SEM Photographs of fracture surface before wear test. (a) neat resin, (b) dry powder blend(15 wt%),
(c) wet powder blend(15 wt%), and (d) polymerization filling (15 wt%).
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Table 2. Surface Roughness of Counter Metal Disk

roughness, &,(um)

standard counter material 2.0

neat 1.1

powder blending 30 wt% 1.2

polymerization filling 30 wt% 1.2

polymerization filling 50 wt% 0.5
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Figure 4. Optical microscopes for surface roughness
of metal disk. (a) before test, (b) after test for wet
blending (15 wt%), and (c) after test for polymeri—
zation filling (15 wt%).
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Figure 5. Experimental relative wear volume for
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Figure 6. Measured temperature profile for various
specimens by the test time.
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Figure 8. SEM photographs of various specimens after wear test. (a) neat resin, (b) dry powder blend(15
wt%), (c) wet powder blend(15 wt%), and (d) polymerization filling (15 wt%).
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Figure 10. Optical microscopes of surface of speci—
mens for various filler contents. (a) 30 wt% at wet
blending and (b) 50 wt% at wet blending.
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