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A Study on Failure Strength of Single Lap Adhesive Joint with
Thick Adherend

Jae-Hyun Park*, Jin-Ho Choi** and Jin-Hwe Kweon**

ABSTRACT

The joints are often the weakest areas in composite structures. In this paper, the
thick aluminum-aluminum joint specimens and thick composite-aluminum single lap
adhesive joint specimens were manufactured and the tensile tests were performed. The
fracture mode of each specimen was investigated and the modified damage zone
theory based on the yield strain was proposed and compared with experimental
failure load of each mode. The failure loads of the thick aluminum-aluminum joint
and composite-aluminum joint were predicted by the same failure criterion and they
could be predicted to within 19.3% using the damage zone ratio method for all 14
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cases investigated.
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Fig. 1. Stress—strain curve of the adhesive
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Fig. 3. Thick Comp—Al adhesive joint specimens

Table 1. Dimensions of thick Al-Al adhesive

joint specimens

Model /(mm) To(mm) T(mm) a(mm)
A10 10 0.15 14.15 95.0
A15 15 0.15 14.15 925
A20 20 0.15 14.15 90.0
A25 25 0.15 14.15 87.5
A30 30 0.15 14.15 85.0
A35 35 0.15 14.15 825
A40 40 0.15 14.15 80.0
A50 50 0.15 14.15 75.0

A25-30 25 0.3 14.3 87.5

A25-45 25 0.45 14.45 87.5

A25-90 25 0.9 14.9 87.5

Table 2. Material properties of SK

carbon/epoxy composite material

Property Symbol  Value
Elastic modulus in fiber—direction E4 131.0 GPa
Elastic moduli in transverse directions EsEs 820 GPa
Shear moduli in 1-2 and 1-3 planes Gi2,Giz 4.50 GPa
Shear modulus in 2-3 plane Gz 3.50 GPa
Poisson’s ratios V2 Vis 0.281
Vo 0.470
Tensile stength in fiber—direction Xr 2000 MPa
Compressive strength in fiber—direction Xe 1400 MPa
Tensile strength in transverse direction Y7 61 MPa
Compressive strength in transverse direction Ye 130 MPa
Shear strengths in 1-2 and 1-3 planes S12,S13 70 MPa
Shear strength in 2-3 plane Sos 40 MPa

Table 3. Dimensions of thick Comp-Al

adhesive joint specimens

Model /(mm) To(mm) Ti(mm) a(mm)
A25-A
A25-B 25 0.3 14.3 87.5
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