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The Energy Absorption Characteristics of Thin-walled Rectangular Tubes
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ABSTRACT

This paper investigates the energy absorption characteristics of thin-walled rectangular tubes. In
the compact mode, the crushing process of a thin-walled tube is analyzed into 3 parts by the ratio
of outward to inward fold length. The mean crush load and the half-wave folding length are deter-
mined by using minimum energy principle. The effective crush distance can be determined when
half-wave folding length is known, and the number of folds is derived when crush distance is
given. Thus when the crush distance is given, energy absorption capacity can be estimated with
mean crush load and number of folds. And the theoretical value is proven experimentally.

#07|=4-0] : Crushing mechanism(¢}t¥] 717), Mean crush load(¥#¢t3%%), Energy
absorption capacity (A1 2] F4%8), Effective crush distance(fE 3 Ael)
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Table 1 Mechanical properties of tube speci-

mens (unit : kgf/mm?)
Young’s modulus E 2.1x10*
Poisson’s ratio v 0.3
Yielding strength o, 21.8
Ultimate strength o, 29.9

Table 2 Dimensions of thin-walled tube

specimens (a=240mm)
No. b(mm) ¢(mm) t(mm)
S1 40 40 1.6
52 50 50 1.6
53 50 50 . 1.2
5S4 60 60 1.6
85 60 30 1.2
56 50 30 1.2
s7 60 36 1.6
58 70 35 1.6
59 70 42 2.0
510 50 35 1.2
511 50 35 1.6
S12 60 42 2.0
513 50 40 2.0
514 50 45 1.2
515 50 45 1.6
§816 50 45 2.0

Eao=(Pm)ist 615+ 2Py 8u(ne—1) (32)
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perimental result for number of
folds and energy absorption
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Eq.(30)| Exp. |Eq.(32)| Exp.

s2 - 3.45 3 364 380
S12 3.12 3 536 566
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