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Fatigue Assessment of Hybrid Composite Joint for the Tilting Car Body
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Abstract

Fatigue fracture behavior of a hybrid joint
part with bolting was evaluated in comparison to
the case of static fracture. Hybrid joint part
specimens for bending test were made with layers
of  CFRP

Characteristic

and  aluminum  honeycomb.

fracture behaviors of those
specimens were obviously different under static
and cyclic loads. Static bending load showed the
shear deformation at the honeycomb core,
load the

delamination between CFRP skin layers and

whereas cyclic  bending caused
honeycomb core. Experimental results obtained
by static and fatigue tests were considered in
modifications of design parameters of the hybrid

joint
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Fig. 1  Configuration of hybrid joint part for

bending test; Load direction and location

Fig.2  Bending test jig for hybrid composite

joint
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Fig.3  Bending load-deflection curve of hybrid
joint part under the load direction (D

Fracture

()

Fig. 4  Two kinds of fracture mode under the
static bending load (D:(a) shear deformation of
the honeycomb core (b) fracture of the lower
CFRP layer

Fig. 5 The fracture in the welding part under
the static bending load @
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Fig. 6  Deflection versus number of cycles of

hybrid composite joint under the fatigue bending

load @

Fig. 7 Photograph of the fracture state at the

welding part under cyclic load
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Fig.8  S-N curve of hybrid composite joint

under the fatigue bending load @
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Fig. 9  Fracture mode of hybrid composite

joint under the fatigue bending load D
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