83-75 yoye d oplouid 15 093 1394 1433 )9 38 ()30 il w3y Alxo

-V AN PR WITY N .

= -
4 . A
O3 Sl (qwiigo = 5
= L1\
mme.modares.ac.ir j,.;‘g;:%;

b)‘»’ﬁsjél"ﬁsg)b)‘v\"ﬁ&‘\’yﬂ”’gé}ylgbéaxggﬁw)f
= Sl 50 b Cd @ 90 pld ablio dwid

3. *2 . .1,
J,:tu:\.ua..\.m‘ d@wk‘ﬁﬁg.\@

Ol eyt Cany olSily (SLslSe i )l ool S (ggoeiily -1
OIS oyt oy ol ( SKolSe g Skl =2

U0 oy ol (Sl i Hbdlinl -3
ghlia530@modares.ac.ir J14115-141 ., sgai0 (s *

LRXVLES Al wleWb!

S S ol 5 oy glaawaia LSS la glaalg) S5 st 5 655 i 008 5 (0 (s @ BB 0l 15}9"3& @Z”‘ f‘im"
Cd> Gliee LSA}M}” ol sly JUEVREYS S s R (B o2 'bl?u‘ 5 d-\.ﬁ:».w‘ a_\.t.; 4.._>b)% 3 Sl s 1303 1019 500
S glbeads latl oo 2d o jo cul (o058 a5 5l (LA6 i 6551 D3 ln O 0900 £ 0579 Al (onr 5 S35 1393 3101 icylu 53 )
52l IS 53 b (Stbisl 4 Slaialosl (s 5 05 4gs (Uyg) b £33 b g 9 S 57 D50 4 poeingl] iz bl
2 olej ey glabasd Glis ol SLo g 085 alosl calises glaggs il b baaiged (59, 5 4335 b olfiws bawg Seoliyo S e
Tof.al - . . . . . . . e ol s 1 S56 e Ay

Sygme woSLl I8l e 5 L S Jlas ablie 5 o0 a0 Gomudy (sileand (soae (iSu 0 a5 pSelail bl je i

oLl 0 il 2l ol ples (90,8 o 51 5568 BS) g5 Sl e oaimoylis soue § (0,20 b amlie.cd § e sy
SV o%s 65 3z 00,3 50 (59510 & e (xiye Wg) Vb slacss pl )3 wojle iz 4z g5 L 4 Wb (g S i ool poé
4 olyen 59l adgl g J g5 Alg) )3 55 liee 3,08 65V s 5 i 00,3 20 I g Ay a4 S g dlyd

sl (gm0 dlgl g po ) 5l s o5 5

Investigation of energy absorption and deformation of thin walled tubes
with circle and square section geometries under transverse impact loading

Mahdi Choubini?, Gholam Hossein Liaghat!*, Mohammad Hossein Pol2

1- Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran.
2- Department of Mechanical Engineering, Tafresh University, Tafresh, Iran.
*P.0.B. 14115-141 Tehran, Iran, ghlia530@modares.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, the numerical and experimental study of energy absorption and deformation of
Received 12 July 2014 thinwalled tubes with square geometry and circular cross under impact loading is studied. The

Accepted 11 October 2014

Available Online 22 November 2014 purpose of this study was to investigate the effect of geometry on the energy absorption of

aluminum tubes and the effect of foam filled tubes to absorb more energy under transverse

; impact.
Keywords: . . . . .
En);vrvgyAbsorber In the experimental part, hollow aluminum tubes filled with solid polyurethane foam were
Thin Walled Tube prepared and then the quasi-static tests with static and dynamic loading rates were performed by
Aluminum drop hammer method on samples with different energy and the acceleration-time diagrams in

Transverse Impact Load

each test were obtained. In the last part of this study simulation of the phenomenon of transverse
Polyurethane Foam

impact on thin sections was carried out with the ABAQUS software. The discussion and
conclusions of this study and the results of experimental tests carried out by the author of the
thesis have been compared with the results of numerical analysis and show a good agreement
(difference below twenty percent). Finally, it was concluded that with regard to material of
structure, at high energies square tubes have 50 percent specific energy absorbed higher than
circular tubes and filled tubes have 20 percent specific energy absorbed higher than hollow ones.

Also, transverse displacement of the hollow tube and circular tube is always higher than the filled
tube and square tube.
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