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1
Table 1 Themain propertiesof different fillersfor test’

. A verage particle  Density Tensile voung's mpact

Fillers M omphology diameter/im /g an- 3 strength modulus strengtrh

/GPa /GPa  /kJ- m" 2
PPS Pow der polymer 23 4 e — — —
PA -6 Particle polymer — 109 114 Q0490 Q0840 — —
CaCO3 Pow der 330 — — — —
GF Fiber — 254 10000 40000 — —
K2TiO3 Fiber — — 7.0000 28 00 —

Grgphite Hexagonal crystal layer 6Q 0 224 Q 0025 Q 0035 914 14 16
M o0S2 Hexagonal crystal layer 16 1 4 80 — — —
M ica L ayer 32 6 2 85 Q 8750 175 00 —

* Particle dianeters aremeasured by SALD-2001 laser diffraction particle size analyser, and other data are
from* L ubrication Engineering’. Beijing: M echanical Engineering Press, 1986 16Q

* SALD-2001 ,
, 1986 160Q
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2 HD PE
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Table 2 M ain propertiesof HDPE based canposites
Characterization Tensile Young's Elongation Impact Shore  Friction W idth of
Code of fillers Component strength modulus at break strength hardness factor wear scar
MPa M Pa /% /3 m? /mm
1 HDPE 17. 2 642 879 17 1 6Q 7 Q 33 237
2 Polymer HD PE-30% PPS 15 3 1228 26 61 64 0 Q27 3 90
3 Polymer HD PE-30% PA -6 14 6 1321 45 10 5 6Q 0 a 27 2 90
4 Particle filler HD PE-30%CaCO3 131 2 096 340 91 61 8 a 27 2 60
5 Fiber HDPE-30%K2TiO3 135 1 545 12 4 14 2 65 2 Q23 225
6 Fiber HD PE-30% GF 28 6 2397 31 399 70 5 Q23 2 34
7 L ayer structure HD PE-30%M 0S 170 2 062 94 11 4 66 2 Q 30 380
8 L ayer structure ~ HDPE-30% Graphite  17. 6 3 350 36 13 3 64 6 Q28 375
9 L ayer structure HD PE-30%M ica 258 4555 44 13 7 69 5 Q 23 9 64
( GB1843-80 (GB11843-90 ,
Jm, 2 ). : 30%
. 1
1(a) 2
; CaCOs, PA-6 PPS HD PE
, GF ,HD PE-
GF . KoTiOs , 1(b)
, CaCOs, PA-6  PPS ,
2 : 2(a) : 2(b)
) , Ca-
COs PA-6 PPS
22
3 3(a ,
CaCOs PA-6 PPS | ,

; 3(b) . 2
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(a) Comparison of tensile strength (b) Comparison of impact strength
Fig 1 Effctsof different fillerson the tensile strength and the mpact strength of
HD PE based composites
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(a) Comparison of Young's modulus

(b) Comparison of Shore hardness

Fig 2 Effectsof different fillerson the Young'smodulus and the Shore hardness
of HD PE based composites
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(a) Comparison of friction factor

(b) Comparison of wear-resistance

Fig 3 Effectsof different fillerson the friction factor and thew ear-resistance
of HD PE based composites
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Fig 4 Effectsof tensile strength on the tribological
properties of HD PE based composites
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Effects of Fillers' Characteristics on the Properties
of the HD PE Based Com posites

Huang Jingui WangQi Zhang Ying
(State K ey L aboratory of Polymer M aterials Engineering
Sichuan U nion U niversity Chengdu 610065 China)

Kong X iang'an
(Institute of Applied M echanics
Southw est J iaotong U niversity Chengdu 610031 China)

Abstract A seriesof high density polyethylene (HDPE) based compositesw ith differ-
ent structure-property gectraw ere prepared by adding different fillers into HD PE T he ef-
fectsof fillers structure and content on them echanical and tribological p roperties of HD PE
based compositesw ere studied by means of mechanical and tribological properties analysis
through Ceast instrumental impact system, Instoron4302 m echanical test machine, SRV vi-
bration friction machine and M HK-500 friction and w ear tester The experimental results
show ed that w ith the sane content of fillers, tribological properties of composites could be
mproved quite a lot by adding fibrousfillers such as glassfiber, KT iOs fiber, but increased
little by adding layer fillers such asmica, graphite andM 0Sz HD PE based composites rein-
forced by 30% (in mass fraction) glassfiber have good mechanical p roperties,w ell w ear-re-
sistance and low friction factor,w hichwould be a good candidate for the tribological appli-
cations under severe conditions

Key words polyethylene composite filler material modification mechanical prop-

erty tribological propert
Classifying number TQ325 12



