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Effect of surface treatment on the fatigue performance of adhesive/metal interface

ZHANG Yinghuai, XU Lining, LU Minxu

Corrosion and Protection Center: University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT Metal surfaces were treated by silane. phosphate and untreated respectively. and then adhered by epoxy resin- The
mechanical properties of the adhesive joints by different treatment methods were investigated and the effect of surface treatment on the
fatigue performance of the adhesive/metal interface was analyzed- T he stress-strain curves of the adhesive joints were compared before
and after fatigue load was applied on the joints. Crack propagation in the interface was discussed on the basis of fracture mechanics-
The results show that the fatigue resistance of silane-treated samples is the best and the adhesive strength is the greatest- Adhesion
failure always initiates at the interface- Energy can release through propagation of crack tips and also can through plastic deformation

of the adhesive layer-
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Fig-1 Geometry of a single lap metal joint
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Fig-2  Strength-displacement curves of blank samples in shear and

tension test after fatigue
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Fig-3  Strength-displacement curves of silane treated samples in

shear and tension test after fatigue
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Fig-4 Strength-displacement curves of phosphorization treated sam~

ples in shear and tension test after fatigue
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Fig-5 Geometry of an interface crack between two materials. 17
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Fig-6 Schematic of energy dissipation process in polymer/metal in~

terface
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Fig-8 Residual strength of silanetreated samples after fatigue
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Fig-9 Residual strength of phosphorization-treated samples after fa~

tigue
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Fig-10  Crack propagation models before (a) and after (b) fatigue
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