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A Study on the strength of mechanically fastened composite joint using the
failure area index method

Young-Jun Chun’, Jin-Ho Choi”™* and Jin-Hwe Kweon'

ABSTRACT

As the use of composites has become popular in recent years, the design of the composite joints has
become a very important research area because the structural efficiency of the composite structure is determined
by its joints, nov by its basic structures. In this paper, presented comparisons of numerical results by the FAI
(Failure area index) method[9] and measured data for a various geometric shapes and stacking sequence justify
the validity of the FAI method. The FAI method is shown to produce very favorable comparisons with
measured failure loads of mechanically fastened composite joints with the difference well within 9.96% for all
11 cases investigated.
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Fig. 1 Cure cycle of the composite materials.
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Fig. 2 Jig for a joint test.
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Fig. 3 Geometry of the joint specimen.

Table 3 Dimensions of the test specimens with rectangular edge

w e d s wid e/d
RO1 268 | 134 | 9.53 30 2.8 14
RO2 19 134 | 9.53 30 2 14
RO3 26.8 9.6 9.53 30 2.8 I

Table 4 Dimensions of the test specimens with different joint size

w e d s w/d e/d
MO0.5(0.5times) 14 7 5 158 | 2.8 14
M1.5(1.5times) 394 19.7 14 44 2.8 14

Table 5 Dimensions of the test specimens with different stacking
sequence

w e d s wid e/d
S01 26.8 13.4 9.53 30 2.8 14
502 19 134 9.53 30 2 14
S03 38 134 9.53 30 4 14
S04 26.8 9.6 9.53 30 28 1
S05 26.8 19 9.53 30 2.8 2
S06 26.8 | 238 | 9.53 30 2.8 25
S07 268 | 286 | 9.53 30 2.8 3
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Fig. 4 Failure load of the composite joint with rectangular
edge.
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Fig. 5 Failure load of the composite joint with different joint
size.
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Fig. 7 Finite element model of the composite joint.

/

Target element
Contact element

Fig. 8 Configuration of the contact element.
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