Test and Analysis for Axial and Bending Collapse
Characteristics Evaluation of Aluminum Extruded Beams
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Abstract

Recently, many engineers actively participate in research and development w.r.t the weight
reduction and the safety increase of vehicle body structure to meet the requirement of fuel
economy and regulations. However, vehicle design concept related with weight reduction and
safety increase is reduced to the design conflict problem. In the paper, the axial and bending
collapse test of aluminum extruded beams are performed and the collapse characteristics are
investigated. The analysis method to verify the fracture characteristics of aluminum extruded

beam is presented and discussed.
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Table 1 Material properties of aluminum
Material Al6005 Al6061-T6
Cross Scction
Shae YAVAN
Young's Modulus
71.7 70.5
[GPal
Density [kg/m’] 2850 2700
Yield Stress [MPa] 215 275
Tensile Stress
260 328
[MPa]
Poisson’s Ratio 0.33 0.33
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Fig. 1 Typical collapse modes of aluminum extruded
beams with rectangular cross section
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Fig. 2 Typical collapse modes of aluminum extruded
beams with 3 triangular cross sections
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Table 2 The classification of collapse modes w.r.t
half wave length

Folding Mode ] Folding & Fracture Mode ]
WL TR Y] W TR T
30:30-1.0] 0,05 166 J45:35-2.0] 0.057 28,98
40+50-2.0] 005 31.34 | 50:50+2 | 0.04 33.62
70-45+1.5] 0.033 | _33.52 _ |80+30+~1.1] 0.037 29.36
[80:40-1.5] 0.0375.] 4.5 _[80:30:1.5] 0.05 32.54
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Fig. 3 EHfect of rounding treatment on the collapse
made changes of aluminum extruded beams
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Fig. 4 Typical deformed shapes of aluminum extruded
beams w.r.t rounding treatment effect
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Fig. 5 Testing stand for quasi-static 3 point bending
collapse
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Fig. 9 Typical deformed shapes of aluminum extruded
beams between test and simulation
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Fig. 10 Comparison of mean crush load between
test and simulation (aluminum extruded beams

for railway vehicle structure components)
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Fig. 11 Comparison of mean crush load between
test and simulation w.r.t 3 types of
collapse modes (aluminum space frame
vehicle body components)
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Fig. 12 Comparison of deformed shapes of aluminum
extruded beams for railway vehicle structure

components
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Fig. 13 Comparison of bending collapse test results

with simulation (railway vehicle structure

components)
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Fig. 14 Comparison of deformed shapes of aluminum

Fig.

extruded beams for aluminum space frame
vehicle body component
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