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Fracture Characteristics Unidirectional Composite Single-Lap Bonded

Joints
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Abstract

The fracture characteristics of unidirectional composite single-lap bonded joints were investigated
experimentally and numerically. The effects of bonding method, surface roughness, bondline thickness
and the existence of fillet on the failure characteristics and strength of bonded single-lap joints were
evaluated experimentally. The failure process, failure mode and the behavior of load-displacement curve
was apparently different according to bonding method. The failure load of the specimen co-cured
without adhesive was definitely superior to other types of specimens but the specimens co-cured with

adhesive film had a less strength than secondary bonded specimens.

In the secondary bonded

specimens, the lower value of surface roughness ard existence of fillet improved the strength of
specimens. The strain energy release rates calculated by geometric nonlinear finite element analyses and
Virtual Crack Closure Technique for the secondary tonded specimens considering the three types of
initial cracks - comer crack, edge crack and delamination crack - were consistent with the test results.
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Fig. 1 Geometry and dimension of the composite
single-lap joint specimens.

Table 3 Types and bonding parameters of
composite single-lap joint specimens.

adhesive contact | Mash no.of | cormer conditien | bondline

o bonding method type pressure | sandpaper | of overiap length | thickness

2ndary bonding EAG303NA na fiflet 004
EAZ308NA fillet (2mm long) 0.04
EAB30INA #320 fillet (4mm fong) 0.04

EAIIDINA Jpsi

1

2

3

4 lcrack (2 S5mm long; 0.09

s "7 7] easanena

8

7

8

9

uack(!:mm long) g1e

EAJ309 INA #220 na fillet 013

Eag309 INA. 400 nofilet 013
EAB309 3NA 1psi #320 no fillet 016
EA9300 3NA 2psi #320 na fillet D13
10 - EAB308 3NA 4psi #320 no fillet 013
" Co-curing None NA nofillet
12 Co-curing ™13 MA no fillet 012
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Fig. 4 Experimental failure strength of single-lap
joint specimens with respect to bonding method.
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Fig. 5 Adhesive material tensile strength and

single-lap joint strengths in metal and composite.
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Fig. 6 Effects of existence and size of fillet on
the test strength of secondary bonded specimens.
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Fig. 7 Measured average surface roughness and
strength of specimens with EA9309.3NA with

respect to mesh number of abrasive sandpaper for

the composite adherend.
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Fig. 8 Calculated strain energy release rates of

secondary bonded specimens loaded in 14.0kN of
tension (initial crack length = 0.05mm).
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