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Energy Absorption Characteristics of N ew

Thin-walled Built-up Structures Sub jected to A xial Inpact
Wan Yu-long Cheng Yuan-sheng
( College ofT raffic Science and Engneering Huazhong Unversity of Science and Techno bgy,
W uhan 430064 Ch na)

Abstract Thirwalled wbe of m etallic shell is a sort of effective eneigy absorption stucture and
widely adopted in energy absopton systans The enegy absorpton characteristics of square straight
and tapered wbes subjected to axal mpact are firstly stud ied w ith non Inear finite elementmethod n
this paper Same nev desgns of builtup structures lke tapered straght systan w ith triggerng fea
ture are ntroduced for mproving he structural properties of enegy absoptbn Numerical results
ndicate that the absorption properties of builtup structures are h ghlighted when canpared with the
orginal

Key words thin-walled structures builtup structurg energy absorption; mpact nonlnear FEM

Nagel GM

H eung— Soo K in'"!

N ?

Nagel GM  H eungSoo Km

”

[1]

, 1 AFZE A PR o B I E A7
[2] L1 JEEEE I JLATRRIE

T-0 1
s , 100 mm X

: 2006- 04- 19
(1982-), : E-mail ffarseef@ 163 com



16 1

[5]

100 mm, 125 CovperSymonds
mm X 125 mm, 0= 2 4% :
300 mm, L Smm N
01,:[14. Y ]oos o, 2o,
. o, e
; Oo ; C P

,C=6844s ', P=3 091

2
[6]
] Q 68
L2 BEE il e o ol B B ) 2 2
%
2 )
V=15m/s
M =720 kg
ANSYS/LS- DYNA
B Fstckho— L - Tsay ,
5 mm, 5
Piecew ise L -
ear P lasticity s
7700 kg/m’, E= 205 GPa = 3
Q3 =304 6MPa 3
2 HUEE B
1 2 1 \ e A Y s A
2 1 fRjEJT I ELEEE R
1 M ass166 4 SO0 T-0 ,
2 S0 T0
1 SO0 T-0
2



[3] ) 7 a= 100 mm b=

P, P, 7
E, .
P, ’ 2 3 RHSIRNEIA A S5
P, s B,
4 1 ; 4 5
S-Q T-0 mm 8
P. 3%, 2
% , E, T Po
2
5 P, /NN P, /kN E /Je g!
, Sc- 1 391. 60 246 55 26 31
Sc- 2 391. 86 254 98 27 21
’ ' Sc- 3 400 12 270 65 28 88
U so 1o TC- 1 341, 45 251 23 20 38
TC- 2 4R 36 259 33 21 04
P, /N P, /kN E /1 g TC- 3 353 83 298 09 2% 18
) 257, 61 52 76 R 46 SC- 11 301 88 23727 25 46
T-0 162 56 54 85 7 81 SC-12 325 84 252 37 27. 08
SC-13 339 31 264 84 2R 42
22 HEGENH 2
s C3

2

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



18

SC-1.1 S(

-' ’ ,
2
2
- 2
1.2 SC-1.3

8
, 1Y%
Cl1 2
; C3
1 s s . M].
106 [1] [M]
, 2003
[2] ) . [M].
: , 2004
s [3] NAGEL G M, THAM BRATNAM D P. Canputer smukhtion
and energy absorption of wpered thinrwalled rectanguhr tubes
[J]. ThinW alled Strucures 2005 43(8): 1225- 1242,
1 [4] HEUNG-SOO KM. Nev extuded muli-cell akm inun pofile
3.4
formax mum crash energy absorption and weight efficiency| J.
ThW alled Sttuctures 2002 40(4): 311- 327
N [ 5] . LSDYNA [M].
, , 2003
ANSYS/LS- DYNA, Lel o Ll
L 1998( 1): 12— 15
( 14 )
1) ABAQUS R [1] . [M].
, , , 2004
[2] . [M].
, 2001
’ ’ [3] : [M].
’ , 2001
> (41 ¢ ) . [M].
2) , , 1960.
, 5] , : [M].
, 1980.
3)
Lo] . M]. , 2005
’ [7] , . [M].
, 1997.

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



