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Effects of residual stress on critical energy release rate were investigated analytically and
theoretically. Bonding between dissimilar materials have become an important technical issue because using
multi-materials for vehicle structures is very effective method to reduce the weight of vehicles. However,
the joints between dissimilar materials which have different coefficients of thermal expansion may have
the residual stress due to temperature change. The residual stress affects the bonding strength. Therefore,
the residual stress in the joints has to be considered when the bonding strength should be measured.

Two methods were proposed to measure the critical energy release rates considering the effects of the
residual stress (chap. 2 and 3). In addition, Effects of surface treatments on the welding strength between
thermoplastics and metals were investigated experimentally by using the method shown in chap. 3 (chap.
4). Moreover, the method of considering the residual stress is applied to a novel mixed—mode testing method
that combines opening mode and in—plane shear mode (chap.5).

In chap. 2, to measure the correct critical energy release rate of the joints which have the residual
stress, the method using initial stress to cancel the stress caused by the temperature gap was proposed.
In chap. 3, the correcting method was proposed. By using this method, it is found that the effects of
the residual stress on the critical energy release rates depend on their bonding strength. In chap. 4,
as a result, chemical etching increases the critical energy release rate than other treatments. In chap.
5, a novel method using residual stress can measure the mixed—mode critical energy release rate that had
similar trend of the previous results. Therefore, this proposed method is useful in terms of experiment.
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