Ewly g (59 3l eolastwl b ylo )L glailgiw! gd juS'as 6 53 (655l i (o)

"ol e o7 Slgs ol doze 59 e Lot

Ol eliom ¢ oMl 83T 8K o axly (SlSo cardiga 09,5 )l ouwlis IS ggzmtsls -
Ol eolioms (oMl 13T 88310 (o wly il § SilSo cwikige 09,5« boliwl =¥
rezvani57 @gmail.comm.rezvani@semnaniau.ac.ir L.

oS
3 DB e olgie @ gl (b psd e ks S3U Hlax slalyinl sladlgl ST e 00 Yo g (b sga adlllae cnl 5l s
oy gl b 56 Ban ol & ol gz g e bl K05, 5l gl loalold L gl £, g Sl 3 ame 50 4 o ld bl e
@iy &5 wiz el dallls by 0sdige oy ket dlgd 0hag (6551 DAz g5, 2 psd Bz 5 ) e o dgf Culs oLl es oLl
izl olen &y dgacme lall Jelo o b (sl iie 5l ilite oS5 L g 9T o0 B (i 2050 ol gl 3, 5 game plall Lo 5l olial
5o A ked Bes 5 ,led oo p aly) Cualiis g (3o Sl da Lt (galold a5 was e i gl v () 5l oolitul el e 2] Slislesl 25k
gl 515 a5 — Loyl salols g pgd IS — Lot (galold (s blie 5 ccl 2 epdle 5)ls L) oig (65,0 i (iws b pgo 420 Je Lausgs

A ool EVE AT )IK},SU 5% ‘5‘)‘).“ ol Sy 2
Ob3ly auls

oy 53 iz Gealy gl by wliilel b (sl psd 4l ke sladlgl a5)

Investigation of energy absorption in shock absorbers of grooved circular
using response surface
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Abstract

The main objective of this research is improving the design and performance of the polyurethane foam-filled thin-walled aluminum grooved
circular tubes. The tubes are shaped with the inner and the outer circular grooves at different positions along the axis. In this study, the
effects of the grooves distance, tube diameter, grooves depth, foam density, and tube thickness are investigated on the Specific Energy
Absorption (SEA) of grooved circular tubes. finite-element analysis (FEA) and response surface methodology (RSM) is carried out for crush
force efficiency. Finite-element analysis is performed with design of experiments technique (DOE) at the different combinations of the design
parameters. The results of RSM indicate that SEA is related to the grooves distance, tube diameter, tube thickness of the groove and groove
depth, by a quadratic model. Moreover, the effects of the interaction between the grooves distance - the foam density and the grooves
distance - the tube diameter on the SEA was significant.
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grooved tubes, polyurethane foam, design of experiments (DOE), response surface methodology, Specific Energy Absorption (SEA).
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8. Maximum Crushing Load

9. Mean Crushing Load

9. Crushing distance

11. Finite element analysis (FEA)
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1. Crush Force Efficiency (CFE)

2. Multi-Objective Optimization

3. One-factor-at-one-time experiment

4. Response surface methodology (RSM)
5. Design of Experiments (DOE)

6. Specific Energy Absorption(SEA)

7. Total Absorbed Energy
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