The Japan Soci ety of Mechanical Engineers

1362

BAEME SR (AR #W3C No. 99-0893

66 % 647 55 (2000-7)
SEREC HETICHITEEIL ) 8B < B T XL F —BRgER"

F oA B 2* /JHE ERE
SS5wrefvF4as® H B IE B

Energy Release Rate of an Edge Delamination
in a Laminated Beam Subjected to Thermal Gradient
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Energy release rate of an edge delamination of a laminated beam subject to a through-thickness
temperature gradient is analyzed on the basis of the classical beam theory. Further, the decomposi-
tion of the energy release rate into mode I and mode II components is made by combining the analyses
of the energy release rate of an interfacial crack by Toya (1992) and the two-dimensional linear beam
solutions by Suo and Hutchinson (1990). The energy release rate is a quadric function of the
temperatures at the top and the bottom surfaces of the layered beam and the mode of delamination
growth changes from pure mode II to mixed mode type at the temperature difference at which energy
release rate takes minimum value. Assuming several values of Bio number characterizing the heat
flow across the delamination surfaces, numerical analyses based on the finite element method are
carried out. It is shown that the theory agrees well with numerical analyses if the temperature jump
across the crack faces is small (when Bio number is larger than .
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Fig.1 Model of a laminated beam with an edge
delamination subjected to temperature gradient
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Fig.2 Cut and paste procedure for analyzing thermal
stress of a cracked laminated beam (7 is the
distance of the neutral axis of the bonded part
from the top surface)
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Fig.3 Schematic diagram of the mesh division
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(c) Alumina/pyrex glass, 7:=500°C

Fig.6 Effect of Bio number on the relation between
energy release rate and temperature difference
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=250°C
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