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Evaluation of the composite joint strength by the failure area index
method

Young-Jun Chun*, Jin-Ho Choi**, Jin-Hwe Kweon**

Key Words: Failure area index method (33 @& X <H), Failure index (3}#AF)

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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Table 1 Material properties of SK carbon/epoxy
composite material
E{GPa) 131 | Xt(MPa) 2000
E,,E(GPa) 8.2 | Xc(MPa) -1400
Gy, G GPa) 4.5 | Yr(MPa) 61
GyAGPa) 3.5 | Yc(MPa) -130
0 xy, U xz 0.281 § Sxy,SxAMPa) 70
0yz 0.470 | Sy(MPa) 40

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

E«(GPa) 65.4| X1 Yr(MPa) 959.1
E,(GPa) 65.4] Xc.Yc(MPa) -692.9
Gy, (GPa) 45] S 64.9
Uxy 0.281
Table 3 Dimensions of the test specimens
Model | 01 02 03 04 05 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 | 953 | 9.53 | 9.53 | 9.53

| @

Fig. 1 Dimension of the joint specimen
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Fig. 2 Tsai-Wu failure index of each ply when the

MOL(N) | MO2(N) | MO3(N) | MO4(N) | MO5(N)
Experiment 12272 | 10814 8008 11790 | 11634

failure load was applied to the composite joint.
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MOI1(N) | MOZ2(N) | MO3(N} | MO4(N) | MO5(N)
Experiment 12272 | 10814 8008 11790 | 11634

o] RAWAHR LY o7 BIAE AARXY F Yamada-Sun(o=1)| 11532 | 10604 | 8480 | 119774 | 12036
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Fig. 5 Failure index of the tensile test specimen
under the ultimate tensile load.
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