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Sensitivity Error Analyses with Respect to Shape Variables
in a Two-Dimensional Cantilever Beam
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Abstract

Sensitivity information is required in the optimal design process. In structural optimization,
sensitivity calculation is a bottlenéck due to its complexities and expensiveness. Various schemes
have been propossed for the calculation. Analytic and finite difference methods are the most
popular at the present time. However, they have advantages and disadvantages in defferent ways.
Semi-anayltic method has been suggested to overcome the difficulties. Inspite of the exellency, the
semi-analytic method has been found to possess numerical error quite much with respect to shape
variables. In this research, the error from each method is evaluated and compared using a shape
variable. A two-dimensional beam is selected for an example since it has mathematical solution.
An efficient method is suggested for the structural optimization which utilizes finite element

method. -
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w7k e Aol Ak whebd LA A4
OFDutdolv} zof Wlgh 24" & 7HAz o4
Hz oiAstd 2EE Axe FAHY A7EHAE o
& 4% 401 Sofob & Aoz gAML,

A47 e 9 FAAe Fo AEe
-"é‘?}—"—iﬂ 48 Axe AZEY A wel &
o] & 9l Forward-Difference(FD) #-+4 &
Truncation 2 x}gfe] WF- & AAR ol A4
A dgol Bg ARE 4ol AGHA et

(5) & 34+ wA Central-Difference (CD) =
de vshbs Ane Boh 39 $4detn 4
sic}h, CD¥lo| FDubguch of AH#siote A
Aol & YAAAREol AR F H4H 3
o eARe 1457 9 B4R Y 22
o 923 =, CDugol s Z4BLol
& e zbafe] FolAA = sa A 2A A
glo) AZE side] FHA & YUk,

ol el AEelA CDol % WA= 4o,
ZAAdae ujie] A 7tHAe = A& A
$4achn Angeh Hebd FAAAFe A
Z MAA s 4L Faex] dobe dF A
TAEY € 52 4 okn A g

dozat BAA A% A3
43 olgde] ABHoz BAXE Aol
Bgstv v opokg FaRE g Age] &7
slo} A APFol glch, B T2l s
AGLA L el d7h Bobsdtas £ ATl
A vebd stz 2ol A4 WS ddHE s
Asted vimal & 4 UAch wepa OFDuby o]
1 o]l E BAES dudlE: FAAA HE AIE
daslz JHAse AL o4 Asicty Alas
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