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Analysis of Damage Initiation and Propagation in CFRP Interference-Fit Joint Based on
Characteristic Curve Method
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[ABSTRACT] As a critical aspect of designing air-
craft composites structures, improper interference will in-
duce damage in the vicinity of fastener hole, then decreas-
ing the joint strength and fatigue life. Based on the stress
analysis of interference-fit process, a stress distribution
model of the hole surface which takes account of the inter-
ference is presented. The damage initiation model is estab-
lished by combining the stress field distribution around the
hole with Yamada damage rules. The limiting position of
CFRP damage region is obtained by characteristic curve.
The initiation and propagation of damage area simulation
using three-dimensional finite element analysis (FEA) is
conducted to verify the analytical model in different inter-
ference-fit conditions like hole diameter, and interference
percentage.
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Fig. 1 Definition of characteristic curve
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Fig. 2 Length of tensile characteristic curve
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Fig.3 Initiation and propagation of damage area
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Fig.4 Relation between interference and damage area
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Fig.5 Relation between interference and damage area under
different hole diameters
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Fig.6 Relation between initiation interference and hole diameter
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