The Japan Soci ety of Mechani cal

Engi neers

HABRWE S E AR
65 #% 635 %5 (1999-7)

1593

w3 No. 99-0047

HRMARF DMK C BOEFNIC & 28R

F
H

@& B Z* Lalak INDIYONO*
& IE B o/ HE ELEY

Growth of a Disc-Shaped Interface Crack in a Laminated Plate Subject to
a Normal Concentrated Force
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Masao ARITOMI and Mikio ODA

** Kagoshima University, Dept. of Mechanical Engineering, 1-21-40. Korimoto, Kagoshima 890-0065, Japan

Symmetrical bending of a circular laminated plate containing a disc shaped delamination is
analyzed on the basis of the theory of a small deflection of plates. The plate is assumed to be simply
supported at the edge and is bent by a point normal force applied at the center. Radial inplane forces
induced by bending in the parts of the plate above and below the delamination are determined by

regarding the cracked part as two lapped discs hinged at hoth edges.

The compliance of the

delaminated plate and the energy release rate are then derived. It is shown that, when the critical
energy release rate concept of Griffith is adopted, the disc-shaped delamination grows under steady-
state condition. This prediction makes a contrast with the case of delaminations in laminated beams,
where delamination grows under catastrophic manner.
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Fig.1 Bending of a circular laminated plate containing
a disc-shaped crack by a concentrated force
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Fig.2 Free-body diagram of the bonded part
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(b) Free-body diagram

Fig.3 Model of the delaminated part
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