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Mechanical Properties of Thin-walled Square
Tube with Strengthened Ridgelines Subjected to
Axial Crushing
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201804, China; 2. Institute of Applied Physics, Jiangxi Academy of
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Abstract: Based on the energy dissipation modes and the
Wierzbicki and
a modified energy balance equation was

ideal folding mechanism presented by
Abramowicz,
developed for the square tube with strengthened ridgelines
subjected to quasi-static axial crushing by introducing a yield
strength ratio between ridgeline and plate. Then a theoretical
prediction formula of mean crushing force was also derived.
CAE (Computer Aided Engineering) numerical simulation
completely reproduced the plastic deformation process of a
new folding element of square tube with strengthened
ridgelines during stable crushing stage. Comparisons between
simulation results and theoretical solutions show that the
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theoretical formula can correctly predict the mean crushing
force for square tube with strengthened ridgelines subjected to
quasi-static axial crushing, and the max deviation is lower
than 4. 3%. Secondly, for a specific square tube whose
length, width and thickness of cross section is 56mm, 56mm
and 1. Omm respectively, four strengthened ridgelines which
only occupy 9. 09% of perimeter of the cross section can
increase its mean crushing force by 53.8%.

Key words: ridgeline strengthening; folding element; energy

dissipation; numerical simulation; mean crushing force
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Fig.1 Energy absorption analysis model for square tube

subjected to axial crushing

BV R PT B AL A 2 FR. ZEX R A
W AR H R TR X, BT R 4
BEEAR AN ETE R s 3. 2 NRAETE L 2 &8 R
BT 2 FRIBM B M AH R M 3l T BUE 52
RIS R IX. Z RS HEIERH 2 & EZE K
PRI TET AR 3, 4 TS SR TEAR B ) — 3R 0B 52
(BB, B, B) B 3k » L hH R B A% 7%,
SR J5 SR (81 55— AR 43 1 5 v 30 i SR AR, o
SRAE A 1| N BB, & % Wierzbicki #1 Abramo-
wiczl®) BB EERERL MR 15 A1 M U 35 FH S AR I 2 44
¥ B3R 1/4 BRI B X RSN 3
ANERAY - whARGHE I FRIE il T A e AR AR KT [ B
PR REFEBRMB R ST 8 P e B AR

/

AN

B2 SEREZIFTHTENG

Fig.2 Admissible folding mechanism for real motion
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Fig.3 Cross section parameters of ridgeline treatment

square tube
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Fig.4 3D model of ridgeline treatment square tube
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Fig.5 Numerical simulation model of ridgeline

treatment square tube
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