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1 G B/ HDPE
Table 1 GB/HDPE system used in this study
GB vol T ensil State of
Number . Voiume ensie Coupling agent . 4 e- ©
fraction rate interface
BU4—1 Smm/ min
BU4—2 5% 20mm/ min
BU4—3 50mm/min
BU5S—I1 Smm/ min . .
WD | e [ | e | e
BUS—3 50mm /min criangiemen
BU6—1 Smm/ min
BU6—2 25% 20mm/ min
BU6—3 50mm / min
BU7—1 Smm/ min
BU7—2 5% 20mm / min
BU7—3 50mm / min
BU8—1 Smm/ min . .
Sil Ch al
BUS—2 15% 20mm/min (KHa5nS(Z)) N erg.“
BU8S—3 50mm /min onémg
BU9—1 Smm/ min
BU9—2 25% 20mm / min
BU9—3 50mm / min

2 HREW®

1 2 - 2 3
GB/HDPE
30
25‘ e .
AMA L AL ALag g ‘tNH‘L‘A‘
s 204 ..‘*,..__,,,”“:';'.‘.::“ ‘*‘**H**'N*M

., e e R T
. suanss
ERPT LR R Sasssessngag,

Stress /MP
o

10+ - ce5% —+—5%
f —e- 18% —- 15%
54 —— 5% ~—-25%
Sowinan 20nammin
0 — r . —t— r r T r——
5 10 15 20 250 5 10 15 20 250 5 10 15 20 25
Strain > 1072
1 GB/HDPE -

Fig.1 Tensile stress—strain curves of GB/HDPE treated with KH500
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Fig.2 Tensile stress-strain curves of GB/HDPE treated with KH550

2.1

2 HDPE GB/HDPE (GPa)
Table 2 You_ng's modulus(GPa) of pure HDPE and GB/HDPE
Tensile rate/mm' mirf] Pure HDPE BU 4 BUS BU 6 BU 7 BUS& BU9
5 0.96 1.03 1. 63 2.09 1. 19 1. 73 2.20
20 1.10 1.25 1. 77 2.37 1. 45 1. 82 2. 51
50 1.24 1.62 1. 93 2. 56 1. 49 2. 04 2. 67
3 HDPE GB/HDPE (M Pa)
Table 3 Tensile strength(MPa) of pure HDPE and GB/HDPE
Tensile rate/ mm- min~! | Pure HDPE BU 4 BUS BU 6 BU 7 BUS BU9
5 19. 6 21. 4 19.8 15.6 21.8 22.8 23.1
20 21.7 23.9 21.0 17.2 23.8 25.5 25.4
50 23.0 25. 4 22.7 18.2 26.0 26.0 26.5
GB/ HDPE
s GB/HDPE GB
GB HDPE )
b 2
GB/HDPE, GB 5%
, GB 15%,25%
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Fig. 3 Effect of volume fraction and interface bonding strength on tensile strength
(a)weak interface; (b)strong interface
2.2 GB/ HDPE
3 GB/HDPE,
GB KH550 HDPE KH550 GB
KH550 ,
2.3 GB/ HDPE
4 ) GB/HDPE >
> GB/HDPE
2.4
5 »GB )
GB , , GB
GB 2 2

; KH550

GB



36 19
g Z’ 01 s 3.0
.5 s S
= T < 2.5
) — 4 .
5 2.0 e = 2.0 -
3 1.5 — 3 1 —
1. / £ 1.5
o _/ o o | '/
ago 1.0 5% (a) %0 1.0 . (b)
—e—15% 4 y
3 0.5 e L 0-5 T
0.0 - 0.0 . 7 7 .
0 10 20 30 40 50 0 10 20 30 40 50
Tensile rate/mm/min Tensile rate/mm /min
« 30 s 307, ——
A & oo | 5%
E 281l ——-5s% = ——15%
= 26 % . g Blle=d
) —a—25% — 50
= 24 L = 24 e —
g 22{ .— g 22 V/
2 20| () 2 20, (d)
% 18 1 e § 181
= 16 . . i 16
0 10 20 30 46 50 0 10 20 30 40 50
Tensile rate/mm /min Tensile rate/mm /min
4 (a), (¢ ; (b),(d)

Fig-5 SEM micrographs of the fracture surfaces

Fig.-4 Effect of tensile rate on Young's modulus and tensile strength
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Tensile properties of GB/ HDPE composites
and their influence factors

CAO Ke'  BAIShudin'  CHEN Jiankang® YU Zhong—zhen’

(1. Department of M echanics and Engineering Science, Peking University, Beijing 100871, China;
2. Yangzhou University, Yangzhou 225009, China; 3. Institute of Chemistry, Academia Sinica,
Beijing 100080, China)

Abstract: T he effects of particle volum e fraction, tensile rate and interface bonding strength on the proper—

ties

the

of GB/HDPE composites were studied by tensile test and SEM observation. The results show: when

filler surface treatment is moderate, both the Young's modulus and tensile strength of GB/ HDPE rise

with the increase of particle volume fraction, tensile rate and interface bonding strength.
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