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A study on the preparation and properties of high-density

polyethylene/ ultra-high molecular weight polyethylene blends
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Abstract: To improve the impact resistance and wear resistance of high-density polyethylene
(HDPE), the PP-UHMWPE reinforced HDPE (P-UHMWPE/HDPE) blends were prepared by solution-
deposition blending, melt blending. injection molding and hot pressing with polyethylene glycol (PEG) as
a disentanglement agent and ultra-high molecular weight polyethylene (UHMWPE) as a reinforcing
phase. The effects of PEG and UHMWPE addition on the rheological properties, thermal properties,
impact resistance and wear resistance of P-UHMWPE/HDPE blends were analyzed. The results show that
the addition of PEG reduces the viscosity of P-PUHMWPE/HDPE blends and improves the dispersion and
compatibility of UHMWPE in the blends. The addition of UHMWPE improves the impact resistance and
wear resistance of HDPE. When the UHMWPE content reaches 40%, the impact strength of
P-UHMWPE/HDPE blends reaches 46. 58 kJ/m’, which is 34% higher than that of the HDPE matrix. Under
the same wear conditions, the mass retention rate increases by 8%. This study provides a theoretical basis for

improving the impact resistance and wear resistance of polyethylene materials through blending modification.
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FIXF 43T L 200 J7 B 0.93 g/em’  HifR 2~14
mm. RIS (190 °C /16 kg)1.5 g/10 min; WL —
FEL(PEG) I [ i BT T A= Ab B 4 A PR
AR 53Tt 6000,
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VR 33 %E 5 UHMWPE —20f) PEG ¥ .
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P-UHMWPE,
1.2.2 JEmhaR

¥ P-UHMWPE kit 5 HDPE fifH% 8 0210,
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BRAFT 55 T AILHEA T fl TR 5 i hm b DX B AR IR i
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FETFRE 3% B P-UHMWPE 43 20 10 %63
Jn#] 40% , P-PUHMWPE/HDPE 218 4 /Y $i7 {1 5
JE BN T M4 F HDPE, UH-40 % $i
SREFIRTF 4% IFEFERTE 50 MPa A Ay, KW HA A1
RLZEHE) 1) 23R £ 9 TR L 07 2 1 R fufr i B8 ) 5% i
ANBR A L 35 SCRR[ 21 ] AR 235 SR AR AR 5 o7 A A5 i B
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URBEAR) 25 20 B BT s 4 R 35/ 5 Bt A P i R P 38
T AR 2K % e 2% S, JUHAE 2000 YRR 4000
WG 25 5 A UHMWPE 2043 )5 » it s P AH ot
FeE , BT e i ka Bk 2¢ . i HDPE 1 o1 & 0 25 f
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ik 2 v b 29% . P-UHMWPE/HDPE 2t 18 4 114
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Al LAk E)] 60. 20%,
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P-UHMWPE/HDPE M8 ¥) (940 oo M Rl L i 5
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