A o W 5 & &8
278 B 15 19904 34

Journal of the Society of
Naval Architect of Korea
Vol. 27, No. 1, March 1990

17

Az RE 2xe| QUZEU HEt S5 U8 Ut
F % @ A%

Dynamic Effects for Crushing Strength of Rectangular Tubular Members
by
P.D.C. YANG*

ok
AR Fe FrIPAE 250 22 4l 4F% wE A4, FeFes AdAE 24
Wdo] ol FEAUAL AREE F5a. o AS, AL FAD} ez AR FA<
Al srEol] HE gAAE vdA WFFel AT JFor Q8 FH 4F A wohAGE
e A atelA Aok B =l A9 BA dFel Y UAAER FAHE L4wHye
sEd P S olsatd FyYtyct. Fdlg T WP EL w6 FA g dF FHA
S 24 gae HdHsleA Hre A7 24Uy $He Wy s 4§ dFe el oy
A 54 °JJ4 A% 24E fratyg s, of% WER AFAFYG v ARk E dFedA
Qe mtEr¢ AAE B2 s o o WS A% FEA AsTE FEAUA 5
9 FAl 7—“1-01175 ol ot
Abstract

When a thin walled member is subjected to compression in a condition such as collision, the
energy is mainly absorbed by axial erumpling. In this case, dynamic crushing strength of the
member is increased due to the effects of strain-rate compared with the static strength, even
though the inertia effect is neglected. In this paper, the method of predicting the static crushing
for tubular members is presented using the kinematic method of plasticity. Since, a predicted
crushing load, taking account of the dynamic yield stress, usually overestimates the cffects of
strain-rate, the average plastic flow stress for the effects of strain-rate is used to obtain the
dynamic crushing load for tubular members. The analytical results are compared with the

experiments published in references, and a good correlation is observed.
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Fig. 1 Folding mechanism of basic angle element
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Fig. 2 Typical crushing result of square tube
(Wierzbicki et al.[11])
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Fig. 3 Plastic flow-strain-rate relation
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Fig. 5 Strain-rate correction factor for axial crushing

of strip element
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Table 1 Static crushing strength of square tubes

(Abramowicz(9])
experiments| analytical
t
exext{mm) PL(KN) | results
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Table 2 Crushing strength of closed-hat section
—comparison with experiments by Oh-
kubo et al.[8)
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