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Influence of amino silane coupling agent on lap shear deformation of adhesioned
aluminum sheet/ polypropylene

CHEN Ming-an, LI Hui-zhong, XIE Xuan, ZHANG Xin-ming , LIU Chu-ming , ZHOU Hai-tao
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The features of the shear fracture surfaces and the load-displacement curves of adhesion bonded aluminum
sheet /polypropylene(PP) have been examined which was pretreated by different contents of ¥-aminopropyliriethoxysilane ( -
APS) solution . The formation of these features and the role of ¥-APS are analysed. It is shown that the displacement at the
maximum load is small with 0.13mm for the aluminum sheels without pretreatment by 7-APS, which is ascribed to decrease of
strength and duectility as well as deformation compatibility of plastics due to formation of small amount of 7 phase in PP. As for
the aluminum sheets pretreated by 7-APS the displacements at the maximum load increase obviously, and the maximum
displacement of 0.63 mm is achieved al 3% ol 7-APS solution. On the [racture surface the plastics are deformed into pieces

almost parallel to the shear direction. This indicates that ¥-APS shows obvious interfacial modification on the basis of

improvement of maleic anhydride graflied polypropylene .

Key words: silane coupling agent; aluminum sheet; polypropylene; adhesion; fracture surface
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A5 By oK BRI e AU N (PP-g-MAH) , #: 4
1.0% ~1.2% , W48 (MD 4 20 g/10 min, 4t 50
W R 2Rk AL TR A B o v-APS £ A AT BC A 2. BE
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K5 4 TR v-APS ¥ b Ak 2 L T hr A Y
IR 1 - X Re MBI ILY 7-APS ¥k B &
B, A BY U 2 AR v 48 B 3 S KL IR RS B2 2R Y
ML BALH 0.13 mm, BB/, X KA E 1
HHT T SR Y R 208 AR T R R A A R K
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it TBOT By 7K % il 1%, 485 &1 5 SG #4571
NG

DP 8 4k 7 B il % . 76 60°C B HE & T, ¥
0.25 mol/L ¥ Na,CO; ¥ W 3 8 M A & A PdCl, 1
TiO, AR EFW T, MR pH HEH 10 BHF
BT, gk St P4k 3 he FTAF BB EE K
MR PEBREIR 2T CL- A B DLIELE 120°C T4

Imp HEALTI B il £ — € B 11 PACL, 1 IR 5
TiO, #fk,120°C TH T . BT A #ALFITE 500C F
JE8 2 h, 8 FTRT 78 500°CF S H 3 he
1.2 fE4L A9 T A8 T

PR B PR RE X AE 150 mL A 85 8% 52 Ry 48
47 B 40 mmol JIAEF 0.5 g #E4LFFD 10 mL £ %
BAZT , BEHERRER S KUBEE PSR,
JES] 3 MPa J5 FF 4R MR % 240°C , B h B E S5 TR
WPk, SN S E P9 A Schimadazu GC-Mini 3 %Y
T EAGHE 4T 4> BT (SE-54 B 4148 3%, H 1R 60 ~
190°C , 727 JH&E , FID #5300 o
1.3 HEAFRLE

X HTEAT 5 (XRD) L5 7E H A& D/MAX-RD #3 K
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% FH 3£ H Micromeritics ASAP2010 H 3R B {78 7 &
TR T 00 7 A 5 A O O A UL R AR O TR AL 4 A
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0 Al 50 35 A 4 2 1) 4 BROBE ROREAR 5 FUHT PHIT 550 X
SYERIG R T BE T A (XPS) R 5 26 % il 4% J7 ¥ X Pd
LT 455 RE Y B2 T 5 A2 P THIR A& 5L (TPR) I X 78 H
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10 mL/min,

2 BR5H®
2.1 I 77 R X AL 7 BE BY R i

100
90 3
80 3
70
60
50
40
30

TR PR /%

20 40 60 80 100 120

t/min
1—S8G;2—DP;3—Imp
W1 TRWEFEEE3HELAN LMK
BB AR &
E 18 TR EE A SC.DP F Imp {465 1
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TEA B P A R B3 50N 3% I iA 2B K1H 0.63 mm,
X FHH y-APS 7£ PP-g-MAH By LRl F& S T H B MY
2B R B o (H y-APS Mk BL 4k 23 K
B, TESA B SRR R 2 BB L T v-APS /) 55 A1
2 R AT AL W TR, it y-APS 4
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