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Preparation and Properties of PE-HD / Modified Sisal Fiber Composites

Zhu Yan, Wang Zhong, Jia Shikui, Chen Ligui, Fu Lei
(School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong = 723000, China)

Abstract : With high density polyethylene (PE-HD) as matrix material, sisal fiber (SF) and modified SF treated with coupling

agents (silane coupling agent and titanate coupling agent) as'the reinforced filler material, a series of PE-HD / SF composites

were prepared by melt blending. Scanning electron microscope, wide-angle X-ray diffraction, differential scanning calorimetry,

Vicat softener and universal testing machine were-used to.test microstructure, thermal properties and mechanical properties of the

composites. The results show that the interface bonding between modified SF and PE-HD become good, the crystallinity and heat

distortion temperature of PE-HD matrix decrease with the introduction of modified SF. Compared to untreated SF, when SF content

is 10%, tensile strength, flexural strength and impact strength of the PE-HD-based composite improve clearly.

Keywords : high density polyethylene ; sisal fiber ; coupling agent ; thermal properties ; mechanical properties

it FTEC T IR R R4 (0 ] R 2L B R
TR U 2 AR ] A BRI 2 55 A
— B [ AN SR Y ORI TR A £F
ZEPRE R o R DR A BT R ORE RN
21 2 i Ay R SR AT SRR Z — B Sl RREF 4k
(SE) AMUBA LRI 34012 AR /D |
ToTEICH e L | AR TR T R 5 TR
PR, PR A T S A s

1o LR L0 (PE-HD) J2—Fhah i B i AR
YRR NI . & HA B i Sk AR e
U A AR E M, B B MR AR LR B i A
FLPERE (T PR AN T T SR U R TR
MR AR R AR TR KRR TR
AR A BB A e R 2 il i LT AL AR I
PE-HD {714 J1 A PERERE , i M IERTR
Gy RIS ]

FURT, A KB RIPTIERIE, SF Al T % 5

SRR SE AT G RE, R BIR S A ARE SE  BAR BiR
BT BT BARE R A fhEfesh i B
AR o B o o i A e R b 10 SR, SF HLA
KA AR A, S AR P 9 PE-HD M2 M4 22,
[R5 B 2T 45y 1 N S E A e S R A&
SRR A v 7 A A SR AT 368 S0 B E AN, 3
e Al £ 25 A e RE L R 1 PE-HD / SF & & #4
(AR ST MR

L, 235 M\ SF B el bk s &, 1) FH R e 1
B 5] w4k R M £ 6 51 0 ) %k SF R4 2% i kb B,
B AUZFTB5 HHLXF SF 5 PE-HD #4145 AR &
il % — % 41| PE-HD / SF & & ¥ kL FxF Hab 17 i
WFE 2 AR 7 25 PR R R AE , B 98 S [m) 26 1 A B A

* BePE HARBLE SRS T E (2017 JQ5071)

RN B ZE, WL, RS r 10 G WAL G M R
il L A8 S M e

Wk F 482 2017-07-02


杨超


3 TR

2017 4F, 45 45 3 465 9 1]

SF X & A AP RHAAN 22 R A R B, A i 45 e
i AR TE R U 712 BEAY PE-HD 35 & 41 kHE
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(1) BEBE IR Ab B . FR i 100 g 7800 TR

SF, ¥ 2 mL fEBEMIRFHA BT, A 0.1 mL
PR, P PR fE 500 mL Jouk B, 18] A BEhf
TS R RE K SFEIABLA S IR D, 22 Je R
NG I R AR FE 30 min, BUH G KB 3 h
FEARWIHERE , B a B 80 CHLAR 45, 75 2 ik bt
TR A2 RR (Si-SF)s

(2) BAR T HRALBE . FR i 100 g 784> T1#AY SF,
2 mL KRR (RIANHE A LR, A 0.1 mL [N
P, H A VKB R, A1 pH 7E 4.6 2247, Z )5
B 30 mL Jo/K B 5054 4 BL b i i 145
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1.4 HHeH &
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| PE-HD/SF Rkl B T by nkoteh i 2o 37 =0
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* 1 PE-HD/SF SE4#EIHEA %

FEfh S PE-HD SF Si-SF Ti-SF

A 100

B 90 10

C 90 10

D 90 10

E 80 20

F 80 20

G 80 20

1.5 MEgemX

SEM W45 . SRR FL 77 ) PE-HD / SF &
BRI B IIARE 5%, DLl B R A e A0, A T IRR
VEWT, FIFH SEM 4TI 55 UISE .

WAXD W2 XA L e PE-HD / SF & & #4
BE PR AR SE AT 45 A A, D 2 14« 1k
J5F 15 mmx 15 mm x4 mm, i 48, 1=0.154 nm,
40 kV,40 mA, iR 3°~ 80°,

DSC M 5. &F X% AS [6] K kb 9 PE-HD / SF %
HHORLREE DSC I E A7 45 il Fn 2 o P R, DA
20°C /min M\ Z i FHE F] 180 °C LB 8, 4R
5 3 min, FELL 10°C / min HEEFERF] 10 °C IR R
3 min, FF Lk 10°C / min # R FHEF] 180°C ; i FE 5

ir 8~ 10 mg.
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80 mmx 10 mmx4 mm, J£JJ (50+1) N, 2 £
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AR R T BESL B H1LHE GB /T 1447-2005
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M, XA R 2 80 mm x 10 mm x 4 mm, 3%
“h 2.0 mm/ min, BN 64 mm,FEF N 6 mm ; B
PR e R R B b e 4% GB /T 1843
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UG CTREE 2 mmo B3R )2 ERE IR N A4 5 1
2 ZERE5iHiR
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Ny i /,,"‘-.“'“ ﬁ v = P

A 300 Tsopm
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FAd SF 555> PE-HD A4 = A T 3 4 () A 1 245
A B T PE-HD B> Tikiz ol , ieX 530 PE-HD
(R 285 AL AR 58 38 B Hh IR T R
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(2) BihtEnRE.
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