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Abstract - Fundamental failure mode in a
laminated composite pinned joint is proposed to
assess damage resulting from stress
concentration in the plate. The joint area is a
region with stress concentrations thus a
complicated stress state exists. The modeling
of damage in a laminated composite pinned
joint presents many difficulties because of the
complexity of the failure process. In this study,
the effect on the bearing strength of the pin
jointed Carbon Fiber Reinforced Plastics
(CFRP) composites for magnet support
structure of KSTAR tokamak with various
parameters such as edge distance to diameter,
width to diameter, and the temperature of 23T,
-76C, and -196C was examined by comparing
the experimental results with finite element
analysis. '
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Fig. 1. Failure mechanism for the pin
jointed composites. (a) Net tension, (b)
Shear out, (¢) Bearing
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Fig. 2. Configuration of the supporting
post for KSTAR tokamak
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Fig. 3. Configuration of the bearing test
specimen

Fig. 4.
fixture

bearing test

Fig. 5. Photograph of the bearing test
specimens
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Fig. 6. Algorithm for progressive damage
modeling of the pin jointed problem
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Fig. 7. Variation of maximum bearing
strength with W/D=4, E/D=1 to 4
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Fig. 8. Variation of maximum bearing
strength with E/D=3, W/D=2 to 5

8
\
\

: FEM at 24°C

. FEM at -76°C
s —A—: FEM at -196°C]

’ —&—: FEM at -269°C]

: Exp. at 24°C

: Exp. at-76°C

. Exp. at-196°C

5
i

Bearing Strength (MPa)
2
T
o =

8
| N ]

s L n S
1 2 3 4
&0

]

Fig. 9. Comparison of the bearing
strength at 4% hole deformation
with W/D=4, E/D=1 to 4
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Fig. 10. Comparison of the bearing
strength at 4% hole deformation
with E/D=3, W/D=2 to 5
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