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Maximizing Eigenfrequency of Geometrical Nonlinear

Structure using Topology Optimization
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212l 1 Structural optimization (a) problem definition, (b) size optimization, (c) shape optimization, and (d) topology
optimization.
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1% 2 Modeling approach for the SIMP (Solid Isotropic Material with the Penalization) approach and the ECP
(Element Connectivity Parameterization) method.

H]”‘“ﬂ J—v’q%-’?—t— AR FxEY 1FEF A GE2A FREo] sl o Walste dddE
(Tangent Stiffness Matrix)&  °©]-&3te] XS at= Zolth. %7 wie] Ad WHA FEHE
(Newton-Raphson)®¥® 0.2 RIAE Fxel4S Factar 3 Jejolr wele] g4l HHd 4= P2
(Tangent Stiffness Matrix)& 3til o]& o]&ste] AFFIEF s|M& Fdgoh 237 wjite] A3z o

2 48 pREdAtE v T2 AdAE @9 140550} A BAZ AR A,

-90 -



(1)
2)

U

bl
t+AtU(O) B

o]
=4

j”]’ 7E]_'O] Z—ﬂ

[e)

=

HAtU(k_l)
+AU(k)

9

(k)
- R(I+AtU(k7 1))

t+ AtU(k)
tKr(I‘k7 1)AU

T TR
o WOk o T
— M H o Z
i 2 N
L om o 0 i+
M,Udoﬁ N T o
M_War " 5 T T RLT
e R B0 ,A]L s ﬁooTMEanﬂ#
o £ 2 maocbﬁoza«
B o = i G - I AL
T odr o N n.uuﬂ%%ﬁﬂ
e T T =y _Jlér
= =, T 5 & Fexfrd
R - o & ﬂﬂ_ﬂrmwﬂﬁ
< " ~ °
mﬁﬂmo Mo Rl __Www Mﬂginmﬂm.
R N ° X i %_1u7.1r%
OC‘mﬂlr ﬂlnﬂ/w .A_l ®r ,‘mlahﬂldﬂlaxu
w a! T2 w W ° ﬂ]oT% 0
doﬂaa 5 Ho 63 2, T
m X o T3 el 3 L eLX
ﬁoﬁs s Kl o ° O T =
= Z A~ 5 ﬂ%%ﬂa
gl M oM 0k o T s 1ﬂz =
- m T I 3 Murr | <3 = B = X% aldd M w
EE TR 17_.0 (Y .@7 o — OW N :i W o 1__/| \_lw_ww_ ‘;|o \
o ATW‘M = i ol ™ ol ~ ! ﬂﬂ_ _ X o e
o T o = eﬂ ___A_*.___ p_— N i I g
Mﬂﬂdﬂ N NE ﬂolﬂr} VI LE:.L ,H_OI‘OI‘ol .Wc
%WW ﬂ mﬁw - ok -2 > yr Vewjl},,ml S
T toes 8 2 L arIEE s
e [N (I = S X e !
N R s Ar bjo <l L o = oF 5 » <
icg, ti% B 27 50 L EcsEl i
ol = =4 E wgf&&% S grE IR R~
Se oy T ® £ 1N w5 = G © Y
LRET 2T g ni £ S EEE -
%M”u@r K ] ol il % N 7@ zTWW
aaoxzu - 2T 0{0 o M 3 ,]d.dr
Toww® o~ S o X 71@&%@
R imﬂ% o N Emﬂ %ﬂ% ="
2 of W M i o o A qo e 3m
2i58 % 3 co Paried
n_AILH ~N Jl;o = = o
w AW ﬂ - Lxh = W < LK & w w_a ey SRR
= 2 T < W & W wEEm TN
~ Mm o 7 Ko > B = T R
FaRE T a T % @quﬁfwﬂf
] = ~ = T = ﬂ)] 00az
£ ooh duaqfl N ﬂamm MemOMﬁMc]ToE
an . Dnlaqbt QMC
o z S5 % B
% SEggron
WJ i %Mﬁa
o Z.L‘Nv_ﬂ ;OOf
RN

0.1 kg/m3

0.3, p

(a)

-91-

1
0x10* N/m?,v

E



— 200020

(b) F=0 N

e AV ANz

Optimized result

0 AW AN

Static displacement (scale factor:1)

(c) F=15 N

=N A

Angular Speed (rad/s)
w & o o N o ©

0000

0 05 1 15 2 25 3 35 4 45 5
Applied load (N)

(d)

12l 2 Modeling approach (b) for the SIMP (Solid Isotropic Material with the Penalization) approach, (c) the ECP
(Element Connectivity Parameterization) method and (d) the load and frequency curve.
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