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Abstract: A research on the effectiveness of three kinds of new inductive designs on thin-wall aluminium square b RSS
tubes which are used to reduce the initial buckling peak loads of the tubes under axial loading was carried out. The Ve 5 A S S 2

inductive structures were designed to be close to the loading end of the square tubes, and to function just before

P 2RSSR
the compression happens. Moreover, they would not affect the structural stiffness under its normal working N
conditions. By using AA 6063 T6 aluminum alloy square tubes, a series of quasi-static and dynamic compression b B
tests were performed. The energy absorption behavior of aluminum square tubes with inductive structures b

subjected to axial loading was investigated, and the load-displacement curves of original tubes and tubes with
inductive structure were obtained and compared. It was found that by using these inductive structures, the initial
buckling peak loads of the square tubes could be greatly reduced and the energy absorption became more stable
and smooth.

Key words: thin-wall square tube axial compression buckling inductive structure energy absorption

experimental investigation

WA H 1: 2010-09-14;

PACS: TB124
e H):

5% A SRR 3470 H (10532020,10672156,90916026) ; ¥ R A3 37 11 R1 7 H (2009BAG12A01-B02-2)
AR T B AR (1946 —), 55 W ZRIR N 202 1 15, A =R RL D 2247 Sy R ok 3 0 299 57 (B - mail :
jlyu@ustc.edu.cn). E-mail: jlyu@ustc.edu.cn

TEE R - 22E0(1985—), T3 iR b M, -1 A=, = it 8 1 2498 (E- maiil: lizhibin@mail.ustc.edu.cn);
X1 (1983 ), B il 2 PH N, 4, =2 M i 8 ) 5L (E- mail: glwhn@mail.ustc.edu.cn).

A :

A, B PR, SR AT 5 R IR BB A el 1 AR R BRI ST [9]. AR )%, 2012, 29(6): 346-352.



LI Zhi-bin,YU Ji-lin,GUO Liu-wei. EXPERIMENTAL INVESTIGATIONS ON THE ENERGY ABSORPTION BEHAVIOR OF ALUMINUM TUBES WITH INDUCTIVE STRUCTURES
SUBJECTED TO AXIAL LOADINGI[J]. Engineering Mechanics, 2012, 29(6): 346-352.

AL
http://gclx.tsinghua.edu.cn/CN/10.6052/j.issn.1000-4750.2010.09.0663

11
(21
(=1

[4]

(5]

(el

[7]

(el

(el
[10]

[11]

[11
21
(31
[41
(51
(61
[71
(el
[e1
[10]
[11]
[12]
[13]
[14]
[15]

BATHR B A SO G R A5 B

Jones N. Structural impact [M]. Cambridge: Cambridge University Press, 1989.

Lu G, Yu T X. Energy absorption of materials and structures [M]. Cambridge: Woodhead, 2003. __ ri

Reid S R. Plastic deformation mechanisms in axial compressed metal tubes used as impact energy absorbers[J]. International Journal of
Mechanical Sciences, 1993, 35(12): 1035—1052, crosd™! cros®

Langseth M, Hopperstad O S. Static and dynamic axial crushing of square thin-walled aluminum extrusions [J]. International Journal of Impact
Engineering, 1996, 18(7/8): 949—968. ,  ri

Alghamdi A A A. Collapsible impact energy absorbers: An overview [J]. Thin-Walled Structures, 2001, 39(2): 189—213, eross™! erosd™

Karagiozova D, Jones N. Dynamic buckling of elastic-plastic square tubes under axial impact-11: structural response [J]. International Journal
of Impact Engineering, 2004, 30(2): 167—192, eros™ erosd™

Lee S, Hahn C, Rhee M, Oh J E. Effect of triggering on the energy absorption capacity of axially compressed aluminum tubes [J]. Materials &
Design, 1999, 20(1): 31—40.res™ __re

Hosseinipour S J, Daneshi G H. Energy absorption and mean crushing load of thin-walled grooved tubes under axial compression [J]. Thin-
walled Structures, 2003, 41(1): 31—46.cros™ i

Korneck H. An investigation into the response of square box columns to axial loading [D]. Cape Town: University of Cape Town, 1992.

Marshall N, Nurick G N. The effect of induced imperfections on the formation of the first lobe of symmetric progressive buckling of thin-walled
square tubes [R]. Southampton, UK: Structures under Shock Impact V, Computational Mechanics Publications, 1998. __re

Yu J L, Wang X, Wei Z G, Wang E H. Deformation and failure mechanism of dynamically loaded sandwich beams with aluminum-foam core [J].
International Journal of Impact Engineering, 2003, 28(3): 331347, cros™ cros?™

N, XU, ARIBJI . LA 2 5503 0 10 s A e il 26 5 A5 A A b 5 B T [J]. TRE %%, 2012, 29 FI1): 16-19.

WML, #ha K, i, sk, B T ARCPIBROG 22 it A 0 I OGN B M R Y S e [J]. TRE )%, 2012, 29(9): 300-307.
MR, SRFILT, MORKUE. R o e 48 2k I —— 3 45 W S8 o il VR 6 1= R TR TRk = R M P s PR REAR G WE 9E [9]. LREJ)%%, 2012, 29(9): 141-149.
Wb, AR, SRMRAE. T B W BE 4N A TR Ll e R R 2 SRORE R K 7. [3]. TR )%, 2012, 29(9): 157-165,176.

N, BERUR, SxPH. BLE TR HUBT M BR 2k 3 T[], TR )%, 2012, 29(8): 269-275.

PRI, IR R 2 LB TR e R AR S 11 R K VA FV RS BB L ik 0 43 BT [3]. TR D)%%, 2012, 29(8): 208-212.

Wk, e, R, PNESE, Bl i REAR AR 2L A Ak T PECHT PURE PR AR 0 2 SO i 5T [3]. TR )%, 2012, 29(8): 108-115.
I, RO, B, AT JE M2 RS0 BT 2 e i BRI ST [3]. LR, 2012, 29(8): 136-142.

PORHE, LG, MRk, AR, MCLERSUN 2 JE il A I B Gy Dy R v g [3]. TR )%, 2012, 29(7): 298-304,312.

FUKA, T, TICH. A0HESEAS [ K 3 BT s PR MR 4 BT [3]. TR )%, 2012, 29(7): 75-83.

IR, pEART, sk, Tk, TR, BIYTE. SRHSHPCHE 4L 45 iy i ik B2 4 iR 36 W 9T [J]. TFE 1%, 2012, 29(7): 84-92.

B, VIS, FARR. e HTHE 28 45 4 BUAE M iR S [J]. LR, 2012, 29(7): 147-153.

SRR, Wi, e — W 85 D) AR I8 BG AN AL ) d /s T e Bk B I U A e i S R g [J]. LR, 2012, 29(7): 42-48,55.
IR, PRk, kA BRI RN EIE SCE UM e [J]. TREJI%E, 2012, 29(7): 201-208.

PR, o i T AN 432 7 S 48K 100 00 52 s K P 10D i 30 R0 8 A 56 i i [9]. TTRE 2%, 2012, 29(7): 221-227.

Copyright © 2012 T.f£7;%* All Rights Reserved.

Mok AERUHERFHOKAIELLI4% IS 100084
1% (010)62788648 fLEL: (010)62788648 I 54fi: gclxbjb@tsinghua.edu.cn
ARG A R v R R R BRA R B TF R BiRFE: support@magtech.com.cn



