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Abstract: The influence of reinforcing UHMWPE powder on the tribological and mechanical properties of HDPE was
investigated. The circularizing of UHMWPE powder was improved by high-speed rotation to enhance particle distribution
and flowability. HDPE composites reinforced with UHMWPE powder in the range of 0-50 wt% were prepared by co-rotat-
ing twin screw extrusion. The abrasion resistance, plane friction coefficient, tensile strengths, and impact strengths of the
composites were investigated as a function of the UHMWPE content. An increasing UHMWPE content decreased the plane
friction coefficient and increased the abrasion resistance and impact strength. It is expected that HDPE composites rein-
forced with spherical UHMWPE powder particles can be used to improve the durability of products such as pipes in the

future.
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Experimental

1. M=

HDPE: t3hS-8AFe] P600BL (884 0.23 ¢/10 min,
9= 0.961 g/em’), UHMWPE (422 1.5x10° g/mol, @
% 0.94 g/em’) 2L fjghF-3hAke] VHISOUS AHE-3HSATH

2. UHMWPE 2% &3} &z2|

UHMWPE £29] QI&} 2of& U3t 817] flaf 33} A
2 & AYstglet. @3t A 2= 2 E4)7](high temperature
milly& 0] 4-3) o]Fo] &t UHMWPE E2H-S 1.2 Hajj7] Y]
o] EgJste] 108 E9F 3000 rpme] AL A A5t
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Figure 1. The circularity distribution of (a) non-circularized UHMWPE powder and (b) circularized UHMWPE powder.
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3. AlH M=

Table 13} ZH2 v gH2- twin screw extruder (BA-11, Bautek,
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Figure 2. The particle shape images of (a) non-circularized UHMWPE powder and (b) circularized UHMWPE powder.
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Table 1. Compositions of UHMWPE/HDPE Composites

Specimen HDPE (wt%) UHMWPE (wt%)

1 100 0

2 97.5 2.5
3 95 5

4 92.5 7.5
5 90 10
6 80 20
7 70 30
8 60 40
9 50 50

otz A3 2Ll 215CE AAEYoH, 100 baro A 5&,
200 barof| A SEZF F 108 5 7HE F 25C=E dZste] A
Z+5H k.
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Figure 3. Tactile meter.
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Figure 4. The tribological properties of UHMWPE/HDPE composites
as a function of UHMWPE content: (a) abrasion resistance of
UHMWPE/HDPE composites and (b) plane friction coefficient of
UHMWPE/HDPE composites.
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Figure 5. The mechanical properties of UHMWPE/HDPE composites
as a function of UHMWPE content: (a) tensile strengths of
UHMWPE/HDPE composites and (b) 1ZOD impact strengths of
UHMWPE/HDPE composites.
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Conclusions
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