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Mechanical properties of adhesives at high temperature and debonding process of joints bonded
by the adhesives due to residual stress
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The use of adhesive bonding has recently been expanding to join metal panels. However, pre-curved metal
adherends can cause residual stress, and it leads to the fracture of the joints, especially at high temperature caused in
paint baking process for instance. The purpose of this study is to establish a method for predicting the fracture
phenomena of joints bonded with a second generation acrylic adhesive (SGA) at high temperature. The stress-strain
curves of the adhesive at various temperatures were measured experimentally. The debonding process of the joints,
which had pre-curved adherends having constant curvatures, was also investigated experimentally. The deformation
of the adhesive layer was predicted analytically using Dillard’s model and finite element method. The debonding
temperature was also predicted based on the stress-strain curves and the analytical results. The predictions showed

fairly goof agreements with the experimental results.
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Fig.1 Heat softening properties of the SGA Fig.2 Expansion of the SGA
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Fig.3 Stress-strain curves of the SGA Fig.4 Relation between maximum stress and temperature
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Fig.5 Setup for debonding test Fig.6 Strain gauge’s output
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Fig.7 Configuration and dimensions for Dillard model Fig.8 Comparison of test results with Dillard model

5. HRERM

WIS BERBR AT O IR L, 2O A2 TFHT LT 7a—F0D 1 o& L TCHIRESRMGIT 21772, il R
ONGD—FT NElER L TIT o7z, ZOET /MVTRE T 2 ABRIE & s S8, 2 ORIRICAE 72T — A v
Nz Z LIC X 0B ITEEOR Y 2527 (K9). 13 < BB & RO CRFE LIZ/ERE2K 1 01
R K10 X0 BIIRRER & D22 51E 75~80°CTH Y, Dillard TF /L & DRI 2 H D H DD, 1% < EERBRD
RLIBBIZO—ENRA OGN,

Fig.9 Meshing condition for FEA Fig.10 Comparison of test results and FEA
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