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Fig.1 Apparent viscosity of UHMWPE/POE blends
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Fig.2 Shear pressure of UHMWPE/POE blends with different POE contents
(a): pressure changes with shear rate; (b): change of shear pressure with time at the shear rate of
10 st
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Fig.3 Influence of POE content on internal structure of UHMWPE
(2):UHMWPE;(b):5%POE;(c): 10%POE;(d): 15%POE; (e):20%POE
2.3 UHMWPE/POE 3tig#4%t DSC #5547
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Fig.4 DSC curves of UHMWPE/POE blends

(a):the second heating curves;(d):the first cooling curves

Tab. 1 Crystallinity and melting point of UHMWPE for UHMWPE / POE blends

POE mass

fraction (%) AR /g) m e Xe (%)
0 95.44 133.66 32.68
5 94.79 132.63 34.17
10 101.30 134.04 38.54
15 98.41 135.45 39.64
20 93.12 134.27 39.86

Fig.4 ©7x T UHMWPE/POE JLiRATEL W RE I 4L, 7T LUE BIBE4E POE & &N,
POE )i e 45 sz B 8L (POE ) Tm Ny 53°C, Tc A 24°C) . 24 POE Jii &4 ¥k
F 10% K& UL By, ATLAE F] POE 14 Rl e Rl 45 0 320 P 2 A8 15008, S UL AT,
UHMWPE 47 Rl FI 45 i W 12 e 1) 2%, X SRS POE /- T4 A IR B, H
& POE 5 UHMWPE 11538 J& T-# 1 AR R

M Tab.1 el LLER|, BE&E POE HIMA, HIRHEIH UHMWPE (145 55 BEZHTIE K,
4 POE JRE/THCN 20%K), 255 i KN 39.86%. AR¥EFAHRZEEE, POE HIIIATE
UHMWPE/POE JLiRA B E A R AR UL, e A 7 2 RE(RIE 4G S %, B mi bl
i . 7E UHMWPE LM B — R BRI FE T, UHMWPE 7 185 Bttt A7 EoprHE, RIvA
4, POE MIAELERSE e AH A% 42 s A% 2 E R, UHMWPE J3 55 7] LLTE 25 5 1A
IEHEN b
2.4 UHMWPE/POE 3LiB#1k /754 ik
2.41UHMWPE/POE JLiEM R ffiPERE: M Figs HrlLLEH, Bif POE & &EM3Gm,
UHMWPE J&iRA R W8 AR T FRIR EROR, 1 AR B8/ o Bl Tab.2 AT, JA
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10%POE i, #RHIRAHSEEE I FE (R FFE 15 MPa, HEfF —E#ItE, 7L L — Bk
J1EEVEREE SR . 24 POE JFi & 70 B4k St N 2 15%0, FLIRAFRH W 24K R A /Mg R [l
L% 89%. FIHIE (Fig.6) HAJLAER], 4 POE Jfi& /3 4CH 10%H, {5 UHMWPE %
SEARABEAE R A RR I BBV AR R E S 2, HBE%E POE SrEM4kati %, MU AR
TEAWIAS /L, 28 POE 70 HCN 20%0, A AfEthmiR (Fig.6(d)) . Hr, Tab.2 thiglit
AR Fh A . 7 - 7 A% i 2 78 5 1) [X kil 000,
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Fig.5 Stress-strain curves of UHMWPE/POE blends with different contents of POE

¢ 15%POE d 20%POE

Fig.6 Tensile failure sections of UHMWPE/POE blends
(2):5%POE;(b): 10%POE;(c):15%POE;(d):20%POE

Tab. 2 Tensile properties of UHMWPE/POE blends with different contents of POE

POE mass ] Fracture Yield Toughness
. Tensile strength . Modulus
fraction strain strength (o-g) (JIm?)
(MPa) (MPa)
(CD) (%) (MPa)
5 15.9 149.2 15.1 270 22.0

10 15.1 54.1 141 232 7.1



BERFHHNESTE
POLYMER MATERIALS SCIENCE & ENGINEERING

15 13.0 89.0 11.9 268 10.4
20 12.6 24 12.3 232 2.4

2.4.2 UHMWPE/POE iR EI9KEIR: [ POE & &1 UHMWPE/POE R A4k HEE £ K
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Fig.7 Hardness and modulus of UHMWPE/POE blends with different contents of POE
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Fig.8 Impact failure sections of POE/UHMWPE blends
(2):5%POE;(b): 10%POE;(c):15%POE;(d):20%POE
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Fig.9 Impact strength and toughness of UHMWPE/POE blends changing with content of POE
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Structure and Properties of Ultra High Molecular Weight

Polyethylene/ Polyolefin Elastomer Blends

Lixia Wang'?, Baokai Zhou'?, Miaolei Shi*2,Lu Zhou'?, Zhaojie Bi'?,Chen Wang'?, Dongfang
Wang??, Qian Li'?

(1.School of Mechanics and Safety Engineering, Zhengzhou University;2.National International

Joint Research Center for Micro-Nano Moulding Technology, Zhengzhou University, Zhengzhou

450001, China)

ABSTRACT: Ultra high molecular weight polyethylene (UHMWPE) / polyolefin elastomer (POE)
blends were prepared by dry powder blending method. The effects of POE content on melt fluidity,
rheological properties, crystallization properties and mechanical properties of UHMWPE / POE
blends were studied. The results show that POE was evenly dispersed in UHMWPE matrix and
can maintain partial bonding with UHMWPE matrix, and the addition of POE can promote the
crystallization properties of UHMWPE. With the increase of POE content, the impact strength and
tensile strength decrease, and the fracture form gradually changes from toughness to brittleness;
The addition of POE can greatly improve the extrusion properties of UHMWPE. When the POE
mass fraction is 5%, the prepared UHMWPE / POE blend can not only maintain a certain
mechanical toughness, but also have good melt flow properties.

Keywords: ultra high molecular weight polyethylene/polyolefin elastomer blends;microstructure;

rheological properties;crystallinity; mechanical property



