VDA-VP amis [F o 5lacs /5 550 [1TAD JUo /UsyLib g Lo sl SilSo

. A
fu(i)fubub?uﬁ/djgv,{f

Aowe &
DOI: 10.22044/jsfm.2017.862 ”/‘(/U"”le)

byl ph cod pgd b ouliu gl g (JIB o (g sbaiws o 9 5)970 (032598 Sl
Moy iy

T 023195 G 3T 3 0 e 55T sl
! STyl godhasl 01T oGNS STyl g oyl 3 3l oyl 3y oKLy
10 01545 oDt S15T olELLINS (535 y0 3l 35 >l (B 3 plg ol Sy oKl "
(&) e plol golor 6Kuiild (Sl (caviiteo sluiiails ™
VYD 1)) ey s VTRV F 1,553k b ) FRO/- Y18 sl o g 5 1 gy ubloly

oS
oy bl g y970 IS,k e byt Siblaa slaalyd K& 5085 5 6551 Qi g9 5 (225 (omin & (GBS (nl 50
Flomir s 655 232 Ol JlonS (g e sladlgd (ln (cwiin JSB i ST (o) p (GBS cnl el Bas Zelond
Sygots paipadl] iz 3l ladlgd ol (028 (o 5o el Blo g5 5y5mme )95 5l (B0 i 5551 iz (slp ol 0950 8
JJoged 5 28,5 sl ladiged (g5, <l 5,50 &5 b (Soibivlacs lagialel G 5 05 4 JBinih e b 98 5 S5
o b Sl ablis p ble g sysmme (230098 ey (ilwand (goae (i y0 oS (asie Gileil o 0 alrale gy
5 P98 Gl G Sln ermlie B9y 008 Bl Jae cas oo LS (Siludnd 5 (0228 S anglie (235 Dyge usSUL IS
£ b oaticagi 5 JBg bge sipl o3l o Slae p fse slayally b oS e pal plraly <5 oge s
&l i aolo] 55 el ol yess 3l 5 0lgp0 Ceslies (ol mgo (glo ol 45 S5 so oy g0 Joo 5l 0l b b ygu oo
Sbislas o )l)L 50 el Liz (65,5l 4 (Seelas (5L )0 sad i (651 Gl ((Sonlas Fuly g L ST gy

D o o8l

Sgazma il Gig) 0s il Lzt bile 5 (6 570 3,55 5 10,5 g Sre sladlyl 1 gaudS OlalS

Investigation of Axial and Oblique Crushing of Empty and Foam-Filled Conical Tubes
under Clamped Boundary Condition

S. Azarakhsh*”, A. Ghamarian ?, H. Khodarahmi
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2 Young Researchers and Elite Club, Central Tehran Branch, Islamic Azad University, Tehran, Iran.
% Associate professor, Depaetment of Mechanical Engineering, Imam Hossein Comprehensive University, Tehran, Iran.

Abstract

In this study, the numerical and experimental study of energy absorption and deformation of thin-walled
conical tubes under axial and oblique loading is studied. The purpose of this study was to investigate the
effect of geometry on the energy absorption of clamped conical tubes and effect of foam-filled tubes to
absorb more energy under axial and oblique crushing. In the experimental part, empty aluminum tubes filled
with solid polyurethane foam were prepared and then the quasi-static tests with static loading rates were
performed on samples and the load-compression diagrams in each test were obtained. In the last part of this
study simulation of the phenomenon of axial and oblique on thin sections was carried out with the ABAQUS
software. The comparison of numerical and experimental results showed that the present model provides an
appropriate procedure to determine the collapse mechanism and load-compression curve. The model is used
to evaluate the effects of important parameters defined in empty and foam-filled clamped samples such as
wall thickness and semi-apical angle of conical samples. A dynamic amplification factor is considered to
relate the quasi-static results to dynamic response of conical shock absorber.

Keywords: Clamped Conical Tubes; Axial and Oblique Crushing; Energy Absorption; Finite Element Method.
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