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Collapse Characteristics of Aluminum Extruded Sections and Crash
Analysis Using Half Scale Model

PR 85 2 ex T A A ek £ 5 xer
Kim, Bum-Jin Heo, Seung-Jin Koo, Jeong-Seo Song, Dal-Ho
ABSTRACT

The aluminum extruded sections are used to the light construction of the high speed rail vehicle structures. However, the
research works on the crashworthy design of aluminum extruded sections are not published sufficiently.

In this paper, the collapse characteristics of aluminum extruded sections are investigated by crush test and simulation. The
scale model studies are also performed to predict the impact energy absorption characteristics of full scale model through axial
crush test and simulation.
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Table 1 Classification of collapse modes about aluminum extruded sections

Folding Mode (Type ) | Folding & Fracture Mode {Type ) | Fracture Mode (Type W)

30°20*1.0 4535720 50°50°3.0

405020 50'50°2.0 56°53+3.0

74518 80°30°1.1 1004022

Section Size 304015 03015 105'64°3.0
120°50°3.0

150°50°3.0

10045725
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Fig. 1 Typical collapse modes of aluminum extruded sections
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Fig. 3 Typical deformed shapes of Fig. 4 Comparison of force-displacement curves
aluminum extruded sections between test and simulations
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Fig. 5 Comparison of mean crush load for test and simulation wr.t 3 types of collapse modes
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Fig. 6 Test specimens for quasi-static crush test
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Fig. 7 Typical deformed shapes of full Fig. 8 Typical deformed shapes of full
and 1/2 scale square box beams and 1/2 scale cylindrical shape
beams
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Fig. 9 Force-displacement diagram of full Fig. 10 Force-displacement diagram of full
and 1/2 scale square box beams and 1/2 scale cylindrical shape beams
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