VOY-VPY amio /1 6 ylouis 15 0595 11FAB Jlo /o yLi g bao jlo SuilSe

s A
fub)fubub?uﬁ/djgv,{f

3/ t:u:""a tZ Iy

Sy )b e ko G H9 S i (S 5 (ilw oo 9 (2 yx axlae

¥ o. PPN Yo . R EA N
Sy oS o8NS (Slo 09,5 ¢ b3l
Gy ooy o1 (SlSo 09,5 ¢ jLuils "
Sy oM’ oK1 (Siln 09,5 (655D (Ggaiile "
VWRFATNR 1ol eyl VYR FIVA 16,5550 ol WRF/VYF sl o o

oS

b ol 25 b sl 6L o (et layy St JS8 s ledse 5 0 addllas (el (l I G
lrgialesl on)ls Jl & Cond soseiosll 5 (53Ys8 slo sy (Sle S8, sz sln e iy Sl Sl (25 ailabs
b 2Baslo;l slaosls (sl pe @b Sy iyl ol Gaiow cnl (3lo e Sis 05 oo pladl Sglite (65, sl o gl (s,
638 gl s (B wiz ledoe 5 (b Grimes 5 dne lasll Gulul p i polie i g 5l eslital
3 Sl Al 5 Gl BB (s i (il 5 Baa (S jsbody el ST ok )5S0l (B 5l eslitul b (el (oeae
sloodls 5 (g5ludoe @l (e Glmlin sl @l (i jliel Gln ol Glpd 5L cod o Culid 4 59 55
4230 QLIS (e pd g il Slaypo (:Silie j5dome Gobal r (Shiiten 5 SS90l Sloosls sl gy 098 o0 pladl (228
@S @ 9k ol 4528 (B b (2 (siludde 4 S i orae —(6 30 gliinl piacs die ilodae 5l odsliissa mli a5
soslial il by 098 oo Al (025 slools sl (2L) BB o 9yhte olie 43 By, &5 Dgls b etasl S SG05 (028

el osllas sl 53 o T Caalied & Gy 3550 3 e sl 058 55l Je slasis

cskdatae 3 ¢ hdns uae — (65 il ianlals y iSe (Sl Sy goudS GledS

Experimental Study and Mathematical Modeling of Deformation of Rectangular
Plates under Impact Load
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Abstract

The purpose of this work is to perform an experimental study and also modeling the plastic deformation of
rectangular plates under a low-rate impact loading by the drop hammer system. In the experimental section,
some experiments are conducted on the rectangular plates with different levels of energy to survey the
mechanical behavior of the steel and aluminum plates according to the applied load. The modeling section
consists of presenting an explicit function for the experimental data by singular value decomposition (SVD)
based on dimensionless parameters, and also the multi-objective modeling and design of the adaptive neuro-
fuzzy inference system (ANFIS) by genetic algorithm. Generally, the aim of modeling is a reliable and
satisfactory prediction of the deflection-thickness ratio of plates under impact loads. A comparison is made
between the modeling results and experimental data in order to validate the results. Investigation of the
training and prediction data errors, which is based upon the root-mean-square error (RMSE) and
coefficient of determination (R?), shows that the results of the optimal design of ANFIS are closer to the
experimental results of mathematical modeling by the SVD method, with the exception that a mathematical
function based on the experimental data is presented by the SVD method.

Keywords: Plastic Deformation; Drop hammer; Adaptive Neuro-Fuzzy Inference System; Rectangular Plate.
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