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Dynamic Progressive Buckling of Square Tubes
under Axial Impact Loading

S. Feli and A. Shokri
Mech. Eng. Dep't., School of Eng. Razi Univ.

ABSTRAC

In this paper, previous analytical models for analyzing dynamical progressive buckling of square tubes under
axia loading have been modified. In the improved model, the dissipated energy due to shortening of tube walls
and the effects of inertia of previous folding layers are considered. The mean crushing force, which is predicted
by the analytical model, has acceptable consistency with the results of experimental tests and in most cases their
accuracy is higher. Based on the results of this paper, it is observed that the impact velocity and the mass of
striker (neglected in pervious analytical models) are important in mean crush force and in absorb energy of a
square tube.

Keywords: Square Tubes, Axial Impact, Buckling, Axial Crushing
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I 132 | 736 | 635 T e ey
12 1325 | 736 | 8/638 -V gA | EEY € AES |1 EAIGAN T Z v »
13 1329 | 736 | 7/89 AITT<B}EOEA{H «Y |58 Z f BP{+Ay
14 132 | 736 | G442 '/, fzZ ABYZH A25 (21 (17) —] YeArs
:Z iii ;Z’g f’diﬁjl %o Al 1]/ ] WAR / u| ¢ MBI oA At Zow AE §
137 1001 | 636 | 8728 EZ %&f’?ﬁ‘f ZHINA By ZtRY
= oo 736 2z At/ Begoly EXK» 3 B 63BHY.€F B{| Y
140 100 | 736 | 642 {EiAES1» ZANE{ KK /A €AYt ¥ a
143 100 | 736 | 6487 o {d/E Z{M] €A™+ AEBA{YE 3 {+#Vq
144 100 | 436 | 9298 AdYEHY @B E3{SAVAEEH I °®BLEZa
145 1002 536 8/706 A—'ZC',‘Y/|711DA/§—AZA_|AM€E‘EZ€ETE
146 100 | 386 | 10387 L e
C=3707mm , h=U/152mm EYBMNEAVZYARY -1 AR | | EALT ¢
’ “E/»Y QUZ [P RB {cEYE | RETO°Ee

. ) JAESAN T Z»E D3
[5] C/h 3025 ZH AENEE ZbE R A | m

SPeCien) | (mm) | M(kg) | Vo(mis) o NVIAIE 28:
umber E/1EhE/ZJE | B, v |t Z O 3% {
1 1333 | 736 | 6864 [6] , ¢ Adpid A EY €] Met Z #45-6) Z2m Y € »
2 1332 736 10698

cAbZ ERER ABAEZ L Zds K| AT - »

13 | 222 | 76| 6248 CoAlen ATEd» Z ZATA ) AEY, T2

21 244 | 736 | 7749 o o ) "

8 572 1 736 T 936 A|A) € fzezARY €Az DA At Kf§ES
31 | 2891 | 736 | @ass Yo APR | AN] €7 « 2 (H $E»e YEKZ $ YA »
32 289 | 736 | 6142 Y QUZ FIASf §x 2 Y ARE < ZY | m
33 289 | 736 7711 LA L=/ tX|/A{1IAMEZIRA | nf| AY § €3
35 2891 | 736 1023 Al€{¢A yﬁd]d&%(;c Ab,MEM ,A|A}SE"
36 | 2891 | 736 | 10255 | < EDEE E & p ARalA ¢ °

C=4931mm , h2/63mm
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[6lc/h 700 ZHLAEYEE ZHEXB)U A | m

Specimen
Number L(mm) | M(kg) | Vo(m/s)
A7 237 | 1675 611
A8 233 | 1675 | 4/99

A10 236 | 1675 | 684
A15 239 | 1675 | 629
C=8/75mm , h/25mm ‘

AT HZ v EIE FIEBIAE « [6]C/h 2225 79 AEYEE ZbEFHAU A | m

o -C/h CYf'i“? ‘ SNpﬁarQeern L(mm) | M(kg) | Vo(m/s)
YES3|/1¥Z?vidY €/ EIZBAA QA S - 1781 | 77.25 &14
E3|1EABWA] A &Y ecty €Al e" ¢ E2 178 | 1355| 611
ZzE/N$REI%Z26mly fz8E{A%»Z~f» £3 221 | 1355 962
1Z°vHUIYESE YZBAA vABES A DT Y E4 222 | 1355 4/99
ARIYNEYEESEYOIE0SZE3 |1 £ - E5 268 | 77,25| 1009
SEYZAMTYA]Sy aveNp{dbtZ u E6 2677 | 1355 684
wefAATEe S ZBvel| Al g4 Ayden €t C=365 mm, h=1/64mm

{AIyEESS/H» ABRbpAZEe @S €
Vo3 |/ 1VB VAT I BRI AE$LZE ¢ cm 13 Zanh o {A|wES|AE.fz£ZAA" .Y
EZ AR ZEZVE L ZENAEPETET] o {E3 |1 /- v EZRMA v SE BZEN | <E D
E3|/1Evi/ANAKEOZEMO ZIAY €] Zn|ZmMiEfzEZAEYOh cY€idbre]
E/f€ABNMAZBLAMBN ZESEY ,8Y EA €@ qAEZA {71 41 VAR ¢ Ac»
Al{~nEfQEY| 1 VvEI V@ | e  E3|]£AERERA «{AE—ZERLZE .
YA/nEA »l B2AEjNADLIY}ZmtiAe AcABzE 1~AAY EIE € A¥seZ 1>
[12 dtR| € ABEl A feutyanPEA AL »T°« €11 Eer
J<ZAT<Yd»AZ-»
E€I]Y/|EENAKIAnBi g Y {AW: ¢
{A/E| 1EF B EYETAA|IIEE|:Y
{|/ ¢ EUBYREZ [PABf € MERPA 1T
10 {A|/o0€ Bel / P o Y\ B Y ARER ~ ¢
A2 AR " g {t ° Y AF — Z% EYRAE S Y
%o , E » FCEN [T YA | IUE Pé A Y MK EL"
cEE€S//E3| /YR VIZGNILZ ENZ - f»
AEnApz B3| 12> vEBIEY| BR{Z{B y
1. TZBZA EVEY| 1o v ¥« {{BYEfEzmeYIBY. §Y
Yo ZEIM EEA E YEY €ctY €Al e ¢
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-{E°‘I»ZA§E>§|‘|EA€3\]@¢YZCE» -Y|QEYZ,§H¢22CE9»1T°<0Y*/4‘IAI’1/4A
€1gfOEZe ) A | A €41 WA € < EE€FAEA/1YE v EEEY A flte/n
E/E@ELPES | TEAYWAYRAT ¢ Zi A|¢ A{BBYEISMENYAE % Z{B y
EeY~#IAZT/ $8/AYs EMA “ Bk X « AITI<BYH}Z /07 -t5 £% | €£+)][} Zm
V), Tz Z [ ARE Y/ 1EZ. | AQE(Z e ZT1 Yef L] €€ 6P ABEHE =M 1" ¢ Zfa
€/ E{ZIRMAESAIE ¢ ZSYEA% , E<AES {AE »
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JARA|AJeERYET E/lekazifh|/A{SE 2R 4] ey €t
AdIR|ELEEBEZMY¥EAMA»

cYEWGe B3| EAENVLAYAS <
6 Zm€¥ ] €nkeZiy 700 EYEY €t

CYEAGL E3 |1 EASV LAV <
[5] Zm €€ | €eZhy 3218 EYEY €1

CYEM@L E3| ] EASNLAZL <
6] Z 8 » € ] €nbeZliy, 2225 EYEY €1
cYEWHR E3|TEAESVLAWIE <
— 11+ A3 [ EBAELA- 1TEZ W «{ [5] Zm€¥ ] €keZbg 3025 EYEY €+
WINEIZEHT I T 28n EYEFIBEE{
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E/]€lcezzit X |«M{AR|sOE, 1, ve
W lve |l 3411 Ar &6 2l m YEAIM A »
ZAAZrg ESX| A EB-pApBA»YEIM
N <E]$-4 pA|TZ"»
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Yl coAB}T T AES || EAGILIEYEJA X e
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A YAHIERRYTAED Y |SAZATAE»
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c/h 700 EYEFAES |1 EEAQIEEAG ° < (AT AR % ZGE | fi ° G EWE ZRE O
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CE{B) ZpmeERA | /A \WEYZN Z /YT Y
di /“HA/EEIEAREECIAY ESYIEAE€]
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