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ABSTRACT

This research aims to improve the adhesion of natural rubber to aluminum surface. Prior
to bonding, aluminum sheets were pretreated by chromic sulfuric acid etching and phosphoric
acid anodization. SEM micrographs of the surface treated by phosphoric acid anodization
revealed that the oxide is of a porous structure with hexagonal, honeycomb-like shape with a
uniform cell size. However, sulfuric acid etching yielded larger oxide structure and thinner oxide
layer. Testing of the interfacial strength was done using a 90°peel test, in which one end of
rubber was pulled apart from the aluminum surface using a fixed load. The anoidized surface was
found to have higher interfacial strength than etched surface, while untreated surface was not
adhere to the aluminum surface very well. A silane coupling agent, namely, bis(3-
triethoxysilylpropyl) tetrasulphane (TESPT) was added to the rubber latex before curing to
improve the adhesion. The peel results revealed that the interfacial strength increased with
concentration of silane coupling agent. The concentration of silane in this study was varied from
4, 6 , 10, 15 and 20% by wt. The effects of temperature to the peel velocity were also
investigated by conducting peel tests at 40, 50 and 60°C. The peel velocity increased with
temperature and that the relationship between peel velocity and the reciprocal of temperature
followed and Arrhenius function, from which the activation energy of the peel could be estimated.
The activation energy for the case of etched surface was 5.15 kcal/mol as compared to 6.36

kcal/mol for the case of anodized surface, respectively.
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2.2.1.2 mitFvamnuuumadvde3Emana (Passive Mechanical Treatment)
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2.2.2.2 MIANAWE1IL8A1 (Alkali Treatment)
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2.3.4 NqUEMIgAFY (Adsorption Theory)
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CICsHsSi(OCHz)s

4 o o
dszioam FIMmuni gaslasadg 13BUNAN
Viny]trichlorosilane CH2=CHSIClx
Unsaturated polyester
Vinyltris (Bmethoxyethoxy) _ )
Vinylsilane CH=CHSI(OC:HsOCHa);
silane
Vinyltriethoxysilane CH2=CHSI{OC2Hs)x Crosslinking
; ; ; polyethylene
Vinyltrimethoxysilane CHa=CHSIlOCH1)s
Acryloxy 3-metacryloxypropyl- CHs Unsaturated polyester
trimethoxysilane Chys=te 3 Detabbs Ot
$3-(3,4 epoxycyclohexyl)- O . Epoxy, phenolic and
~ .
ethyltrimethoxysilane iw 2~ CeSHOCHs)s melamine
Epoxysilane | r-glycidoxypropyl- CH:-CHCH20C:HsSi{OCH:)s Epoxy, phenolic and
trimethoxysilane 0 melamine
r-glycidoxypropyl- CHx Epoxy, phenolic and
; ; CH2~CHCH20C2HSI{OC2Hs)2 3
trimethoxysilane 0 melamine
N-B (aminoethyl)-r-aminopropyl- Epoxy, phenolic and
H:NC:HiNHC:HsSI{OCH )3
trimethoxysilane melamine
N-B (aminoethyl)-r-aminopropyl- CHa Epoxy, phenolic,
Aminosil ‘.
B methyldimethoxysilane H2NC2HsNHCsHsSi(OCHx)2 melamine and furan
3-aminopropyl-triethoxysilane Nylon, phenolic, epoxy
HaNCaHsSi{OC2Hs)s
and melamine
N-phenyl-r-aminopropyl- CoHsNH CsHSIOCH s Polymido, epoxy,
trimethoxysilane phenolic and melamine
r-mercaptopropyl- HSCsHsSH{OCH:)s Rubber
0‘14‘] trimethoxysilane
r-chloropropyl-trimethoxysilane Epoxy
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_P(-cos) (2.13)
b

G

Tagl G =wasnlFlunsasnes (gademsauuns)
P = usan1¥a9nen (Au)
o P
b = AMUNINVIIFUNIU (LUAT)

6 = yuilddeaon

2.9 NAINHYBINIUANHNVRINUES (Fracture Energies, G)
msuanvinvesiussluftenaiiumsusnoonnndusenhaouowedluao s
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R-Si(OCH,) + HOAI —b R-Si-O-Al +CH,0OH (2:15)
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AlO-Si —* AI'+SiO (2.16)
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log G
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