$3-00 axivo [ o)louis /3 0535 NFAA Jlo /o ,Lid g Lo 3l SKuilso

& . 0/ & &
Sosl st ub.zb?u/u/’.uy K

Awe A
u/»bu"ﬂﬁh

DOI: 10.22044/jsfm.2019.7456.2715

i 33 yudi by (g1 35 (63135 3 cmi AATOTS (coguinngll algl (303941 56 0 5 Khas gty

=Y . A .
Syl ol g alg 8l Sgrumo
It 3l ol gl Saxino g ke olKES1S (95095 s (GOUSURID (5 yiS'S (Ggrminild '
Oyt <03l ol Earins g ke olEESIS (g y095 it (GOASS Hluitils "
AR RRTARTAR IR SRt T A R R R VAR VAR B G R TR A R R R VAR VAR RO PRI L RNy + bWt | - 7Y

oSz

5 algial Gaaly) waloxrjl ki slaJSs 4y a5 035y slayo slas S,k o @551 Gl e 5l Ko S3U e slaojls
0,0 8 5 Bolal (o ylid e 4 deds LalS (gl 9,065 0 Lojm o oo oolaiwl glosl> Jaig fom g Ly Ladlsa ¢ Jie
9 5,595 S Slaion 4 aS ol D3l )0 Joall Se aiiiin 695 0l s pdyaye 0 Sles Sorte Cuz 5o e oyl
G399 5T 5l oo il caguivnddl slaalgl 51 0)25 slaiyge;] Cam il 00l w3855 | 10 0gd o 8)ly i 4 Lules
WSl ablia o Serdly Vsl LSas Laly, 5,5 e b oogd eslitud YU g5, wis cwols L AATOT5 S
2 e b oS RS e |y At 695 Ole ihle RSk g i97e NSl ud S S L a5 oad sty lawans
Gillhs dy) sl Gugd Sl cogamma slizl (siluterd ol S 5 225 slagesl sl 1 o oS y3meds £ 4 Ayl o dsin
ad)F 13 sy )90 b owdid sl ielil 31 Gusmen ol oad el At (59, MY LialS o conls &Sl Lo Ll
s 3 it 5 % oo5b S e b e 003 ol sisin (S5, S S b M @l 8 opan ol o 5 S

el azils 2als VY g Gul8l N0 o 4 adsl aniin (g9,

) din iy (59555 1S iyt pd ,Skas 1sla 0 ()38 AATOTS p5iagl] 1 guadS oS

Improve the Crashworthiness Properties of AA7075 Tube under Axial Impact
Loading by Geometrical Change

M. Afrousheh?, J. Marzbanrad®”
! Ph.D. Student, School of Automotive Engineering, Iran University of Science and Technology, Tehran, Iran.
2 Associate Professor, School of Automotive Engineering, Iran University of Science and Technology, Tehran, Iran.

Abstract

Thin-walled sections absorb impact energy very efficiently that were considered in the studies in different
shapes such as square profiles and cylindrical tubes by various methods as axial collapse or oblique loading.
These structures are used in a variety of industries, such as aerospace, railways and road transport, especially
to reduce road accident injuries in vehicles. To improve the crashworthiness properties of the structures, the
peak load of the absorbers that ultimately shocks the occupant is also of importance. In this study, the
cylindrical tubes of ultra-light aluminum alloys AA7075 that have a high-energy absorbing property were
used for empirical tests. By considering the relationships of plastic hinge formation in thin-walled sections, a
new geometry has been proposed that combined the axial and oblique loadings, then the peak load was
controlled completely. By changing the end-cap of the tubes to the nozzled shape, after conducting empirical
tests and validation of the finite element simulation results, according to analytical relation, the effect of this
change was 30% reduction of initial peak load. Also, the effect of the geometry parameters has been studied.
In this regard, to control the initial peak load, acceptable results are obtained. By changing the arc height by
double and half, the peak load increased by 15% and decreased by 20%, respectively.

Keywords: Aluminum AA7075, Impact Loading, Crashworthiness Performance, Peak Load, Tube Geometry.
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