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Effect Evaluation of Hole Defects in Adhesive on SIF of Interface
Crack
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Abstract

Adherend-adhesive interface failure will occur on a macroscale when surface preparation or material
quality are poor. It is well known that the stress singularity occurs at the edges of interface between
the adhernds and the adhesive, and that crack will initiate from these positions. Also if bubbles are
created and remained in the adhesive layer during the bonding process, the stress concentrates around
these hole defects. In this paper, the effects of the hole defects on the SIF of interface crack were
examined. From results, SIF increased with the hole defects near the interface crack and increased with
an decreae in the upper adherend thickness, an increase in the center adhesive thickness.
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Fig. 1 Damage zobe model for a bonded joint

suffering cohesive failure®
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Fig. 2 Configuration and dimension of single
strap adhesively joint with void in center
adhesive

Table 1 Mechanical properties of adherend and

adhesive
Al5052 Epoxy
Elastic Modulus E (GPa) 65.47 2.07
Poisson's ratio v 0.34 0.37
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Fig. 3 Normalized stress intensity factor of the void
location in adhesive
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Fig. 4 Normalized stress intensity factor of with
versus without void in adhesive with
respect crack length
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Fig. 5 Normalized stress intensity factor of with

versus without void in adhesive with
respect center adhesive thickness
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Fig. 6 Normalized stress intensity factor of with
versus without void in adhesive with
respect lap length
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Fig. 7 Normalized stress intensity factor of with
versus without void in adhesive with
respect upper adherend thickness
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