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A Study on the strength of mechanically fastened composite joint

Jin-Ho Choi™, Young-Jun Chun™ 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 area index method to predict the strength of the mechanically
fastened composite joint which has the same stacking sequence was suggested and evaluated. By the suggested
failure area index method, the strength of the mechanically fastened composite joint could be predicted within
6.03%.
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Fig. 1 Cure cycle of the composite materials.

Table 1 Material properties of SK carbon/epoxy composite material

Property Symbol Value
Elastic modulus in fiber—direction E 131 GPa
Elastic moduli in transverse directions | Ez, Es 8.2GPa
Shear moduli in 1-2 and 1-3 planes Giz, Gia| 4.5GPa
Shear modulus in 2-3 plane Gzs 3.5GPa
Poisson's ratios viz, Vi3 0.281
Vo3 0.47
Tensile stength in fiber—direction Xr 2000 MPa
Tensile strength in transverse direction YT 61 MPa
Shear strengths in 1-2 and 1-3 planes | Siz, Sia 70 MPa
Shear strength in 2-3 plane Sz 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 E2 65.4 GPa
Shear modulus in 1-2 planes Gz 3.59GPa
Poisson's ratio w2 0.058

Tensile stength in fiber—direction Xr 958.1 MPa

Tensile strength in transverse direction Yr 929.1 MPa
Shear strength S 64.9MPa
Table 3 Dimensions of the test specimens
Model M Ot M 02 M 03 M 04 M 05 M 06
w(mm) | 26.80_ | 38.00 | 26.80 | 26.80 [ 26.80 | 26.80
e(mm) 19.00 | 13.40 9.60 23.80 | 28.60 13.40
d(mm) 9.53 9.53 9.53 9.53 9.53 9.53
w/d 2.8 4.0 2.8 2.8 2.8 2.8
e/d 2.0 1.4 1.0 25 3.0 1.4
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Fig. 2 Dimension of the joint specimen.
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Fig. 3 Jig for joint test.
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Fig. 6 Finite element model of the tensile specimen.
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Fig. 10 Finite element model of the composite joint.
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Fig. 13 Failure area index of the Model 06.
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Fig. 14 Estimation of the composite joint strength by failure
index method.
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index method.
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