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An Experimental Study on the Hybrid Composite Carbody Structure

Jung-Seok Kim ™, Jong-Cheol Jeong**, Sang-Jin Lee”

ABSTRACT

This paper has performed an experimental study on the hybrid composite carbody of Korean tilting railway
vehicle. The hybrid composite carbody has the length of 23m and is comprised of a 40mm-thick aluminium
honeycomb core and 2mm-thick woven fabric carbon/epoxy face sheet. In order to evaluate the structural
behavior and safety of the hybrid composite carbody, the static load tests such as vertical load, end
compressive load, torsional load and 3-point support load tests have been conducted. The test was performed
under Japanese Industrial Standard (JIS) E 7105 standard. From the tests, the maximum deflection was 12.3mm
and the equivalent bending stiffness of the carbody was 0.81x10" kgfmm®. The maximum strain of the
composite body was below 20% of failure strain of the carbon/epoxy face sheet.
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a JIS E7105 : Test Methods for Static Load of Body
Structures of Railway Rolling Stock (Japanese Industrial
Standard) [6]

8 UIC 566 Loadings of coach bodies and their
components (International Union of Railways) [7]

a8 EN 12633 Railway  applications -  Structural
requirements of railway vehicle bodies (European

Standard) [8]
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Mo, = Motorized Control Car with Tilting Pantograph Unittm}
T, = Trailer Car with seats and facility for handicap, T = Trailer car
Fig. 1 Formation of Korean tilting tmin.
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Fig. 3 Hybrid composite carbody section.
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Fig. 5 Location of vertical supports.

Fig. 7 Setup for vertical load test.
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Location of strain gauges on the composite carbody.
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Fig. 12 Location of strain gauges on the steel underframe.
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Fig. 13 Location of displacement gauges.
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