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Numerical Analysis Method for Internal Stresses Generated
by Curing Shrinkage of Constant-Temperature Cured Adhesives

Kazushi HARUNA and Kosuke HARAGA

Internal stresses of constant-temperature cured adhesives (CTCA)decrease the reliability of the
bonded structures. Since the internal stresses of CTCA have been neglected by researchers, a
numerical analysis method has not been established to date. In this paper, a numerical analysis
method for the internal stresses of CTCA was examined. Internal stresses were measured by the
bimetal method and the deformation of the bimetal-curing time curve was the object of the numerical
analysis. In this paper, the error was to be cleared in case the mechanical properties of solid, i.e.,
elastic modulus of bulk and total linear shrinkage ratio of adhesives, were used. Furthermore, the
numerical analysis method was examined taking into consideration the exchange of mechanical
properties of adhesives during the curing process. Exchange of volume shrinkage ratio and shear
modulus were measured by a dilatometer and a rheometer, respectively. The piecewise linear
analysis method was applied to the beam theory to take into consideration the exchange of mechani-

cal properties. Good agreement was found between the calculated and experimental results.

Key Words: Residual Stresses, Numerical Analysis, Nonlinear Problem, Internal Stresses, Con-
stant-Temperature Cured Adhesives, Volume Shrinkage, Piecewise Linear Analysis,
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