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Abstract: The honeycomb composite joint structure designed for application to a tilting KTX railroad car body is
subjected to bending loads of a cantilever type. Honeycomb sandwich composite panel-joint attached in the real tilting
car body was fabricated and sectioned as several beam-joint specimens for the bending test. The fracture behaviors of
these specimens under static loads were different from those under cyclic loads. Static bending loads caused shear
deformation and fracture in the honeycomb core region, while fatigue cyclic bend loading caused delamination along
the interface between the composite skin and the honeycomb core, and/or caused a fracture in the welded part jointed
with the steel under-frame. These fracture behaviors could occur in other industrial honeycomb composite joints with
similar sub-structures, and be used for improving design parameters of a honeycomb composite joint structure.
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Fig. 1 Configuration of a cantilever typed hybrid beam-
joint specimen for bending test: transverse load
directions (D and (2. Dimensions in mm
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Fig. 2 (a) Photograph of the fixture used for the static
and fatigue bending tests of the cantilever-type
hybrid beam-joint specimen, and (b) its
schematic configuration
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Fig.3 Transverse load-deflection curves of the hybrid
beam-joint specimens in load direction (D in Fig. 1
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Fig. 4 Two kinds of fracture mode of the hybrid joint
part specimen under the static bending load (D:
(a) shear deformation of the honeycomb core
(b) fracture of the lower CFRP layer

)=]
o
glov], Rahug Do 3
27 Sl Adlel §ERE Ax
GRPEI B A BHYE A§T Bas} ok,

32 22U Ed

Fig. 6 & l‘%s}ﬂ 3k @, @oﬂ w}_ Ao 9)-Sm 2t
debd R @, @of w}e Sk “}EO}?

270x10° APO|2HH 7pEH o 57 }0}04 332x10°
Apol el A _IX} ukE o} ol eQ] Afole] A
oA JFgeo]l ATt 5 mm ©f A2 WA
Fig. 7(a)¢} 7o) ¥ Zu}a)7} whgabgdct.

Fig. 6 A F-ahdo] Mola HAehukiatgol 15
kKN gl wel.-mrg=ads ml, F3sts o
MY 27] o)% ARFE wolty} ¥3) CFRP 4
3} st AT Abelel A FEE 7t A Sk
500x10° AFo] 2 5-E 71&d o7 =y}, A=
592x10° Alo]Eoll A 27]—_,—3]7} A ) e o
A3 A= 29SS 19t Fig. 7(b)= &
P D ) 32 Bgs epad, e
@/] 231 9o &5 A Iy} dojd
= gy, F3ye Do FA=ZAHe 4

o

|

-

1

[e)
o T 1o

>_\|L 001'

rl

»
bk

2.0q

1.07

0.5

Transverse load (kN)

0 10 20 30 40
Deflection (mm)

Fig. 5 Transverse load-deflection curve of the hybrid
beam-joint specimen in load direction 2 in Fig. 1
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Fig. 6 Peak deflection curves versus the number of cycles
of the hybrid beam-joint specimen under a maximum
cyclic transverse load of 0.4 kN (loading direction
) and of 1.5 kN (loading direction (D)
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Fig. 7 Photographs of the fracture state at the welding site
under the cyclic bending : (a) loading direction (2,

(b) loading direction (D
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