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A Study on Failure Strength of the Hybrid Composite Joint

Young-Hwan Lee’, Jae-Hyun Park , Jeoung-Hee Ahn”, Jin-Ho Choi " and Jin-Hwe Kweon™

Abstract

With the wide application of fiber-reinforced composite material in aero-structures and mechanical parts, the
design of composite joint have become a very important research area because they are often the weakest areas
in composite structures. In this paper, the failure strengths of the hybrid composite joints which were composed
of a combination of an adhesive joint and a mechanical joint were evaluated and predicted. The 10 hybrid
joint specimens which have different w/d, e/d and adherend thickness were manufactured and tested. The
damage zone theory and the failure area index method were used for the failure prediction of the adhesive
joint and the mechanical joint, respectively and the hybrid joints were assumed to be failures if either of the
two failure criteria was satisfied. From the results of experiments and analyses, the failure strengths of the
hybrid joints could be predicted to within 25.5%.
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Fig. 2 Shape of the hybrid joint.

Table 1 Material properties of SK carbon/epoxy composite material

Property Symbol Value
Elastic modulus in fiber-direction Ex 1310 GPa
Elastic moduli in transverse directions E;Es  8.20 GPa
Shear moduli in 1-2 and 1-3 planes G12,G13  4.50 GPa
Shear modulus in 2-3 plane G2 3.50 GPa
Poisson's ratios Vi 13 0281
123 0.470
Tensile stength in fiber-direction Xt 2000 MPa
Compressive strength in fiber-direction Xe 1400 MPa
Tensile strength in transverse direction Y1 61 MPa
Compressive strength in transverse direction Yc 130 MPa
Shear strengths in 1-2 and 1-3 planes S12,513 70 MPa
Shear strength in 2-3 plane Sas 40 MPa

Table 2 Material properties of HFG carbon/epoxy fabric composite material

Property Symbol Value
Elastic modulus in fiber-direction E 65.4 GPa
Elastic modulus in transverse directions E 65.4 GPa
Shear modulus in 1-2 planes G 3.59 GPa
Poisson's ratio iz 0.058
Tensile stength in fiber-direction Xt 959.1 MPa
Compressive strength in fiber-direction Xe 692.9 MPa
Tensile strength in transverse direction Yt 959.1 MPa
Compressive strength in transverse direction Yc 692.9 MPa
Shear strength S 64.9 MPa
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Fig. 4 Photograph of the manufactured hybrid joint specimen.

Table 3 Dimensions of hybrid joint specimens

Model | w(mm) I(mm) e(mm)  t(mm) wi/d e/d
HO1 19 38 13.4 6.05 2 1.4
HO02 26.8 38 13.4 6.05 2.8 14
HO03 38 38 13.4 6.05 4 14
Ho04 26.8 38 9.6 6.05 2.8 1
HO05 26.8 38 19 6.05 2.8 2
HO06 26.8 38 3.8 6.05 2.8 25
HO7 26.8 38 28.6 6.05 2.8 3
HO08 19 20 13.4 1.6 2 1.4
HO09 26.8 20 13.4 1.6 2.8 1.4
H10 38 20 13.4 1.6 4 1.4
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