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Failure load prediction of mechanically fastened composite joint with the clamping

force

Choong-O Ryu*, Jin-Ho Choi

Abstract

) . #k
and Jin-Hwe Kweon

The design of composite joint is a very important research area because they are often the weakest areas in composite

uctures. In this paper,

the failure load of the mechanically fastened composite joint with the clamping force was predicted

by the failure area index method. By the suggested failure area index method, the strength of the mechanically fastened

composite joint could be predicted within

22.5% when the clamping force was applied to the composite joint.
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Fig. 1 Shape of the joint specimen,

Fig. 4 Double lap joint jig.

Table 1  Material properties of SK carbon/epoxy composite materia

Property Symbol Value
Fig. 2 Photograph of the joint specimens. Elastic modulus in fiber-direction Ey 131.0/GPa
Elastic moduli in transverse directions ExEz | 820iGPa
Shear moduli in 1-2 and 1-3 planes Gu,Gia| 4.50{GPa
Shear modulus in 2-3 plane G2 3.501GPa
Poisson's ratios ”fj:;":’ 85%
Tensile stength in fiber-direction Xr 2000} MPa
Compressive strength  in fiber-direction Xe 1400|MPa
Tensile strength in transverse direction Yy 61{MPa
Compressive strength in transverse direction Ye 130|MPa
Shear strengths in 1-2 and -3 planes S12,513 70iMPa
Shear strength in 2-3 plane Sa3 40[MPa

Fig. 3 Aluminum tube for measuring the clamping force.
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Table 2 Material properties of HFG carbon/epoxy fabrc composite
material
30
Property Symibol Value —E« I
—~ 2 1 R
Elastic modulus in fiber-direction E 65.4/GPa E
20 g e I - S B
Elastic modulus in transverse directions E 2 65.4|GPa 8 L 1
O 15 r - — e —
Shear modulus in 1-2 planes G 2 | 3.59|GPa »
‘ 510 ~8—8—8 o3 s
Poisson's ratio Vi ]0.058 = s « ! ~ N Ik
© 2 2 2 Y < &
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Tensile stength in fiber-direction Xr o 1959.1|MPa
Compressive strength in fiber-direction Xe o 1692.9/MPa 0 '
WOl WD2 W03 W04 W05 W06 WO7
Tensile strength in transverse direction Yr 1959.1|MPa
R L. . . Fig. 5 Experimental failure loads of the composite joints with the
Compressive strength in transverse direction Yo o ]692.9|MPa clamping force.
Shear strength S 64.9/MPa A gbd gA A skl | oolAte]l BE o B 1A
Hu AL e oE T ZTH8,9,10]
Table 3 Dimensions of the test specimens
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Fig. 6 Fixed radial displacement along hole boundary.
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ormm—s w1 2003 Fig. 9 Tsai-Wu failure indexes when the experimental failure load was
rerEn applied.
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Fig. 7 Finite element model for the linear analysis of the composite
joint.
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Fig. 8 Yamada-Sun failure indexes when the experimental failure load
was applied.
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Fig. 10 Failure load prediction of the composite joint with the clamping Fig. 12 Failure load prediction when the clamping force was not
force. (Yamada-Sun) applied to FEM model. (Yamada-Sun)
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Fig. 11 Failure load prediction of the composite joint with the clamping
force. (Tsai-Wu)
Fig. 13  Failure load prediction when the clamping force was not
L X _ - R applied to FEM model. (Tsai-Wu
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Fig. 15 Failure load prediction of Ref. [8] models. (J(90/245/0);]s)
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