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Optimal Design for Vibration Characteristics of 3D Plate/Shell
with Static Constraint Conditions
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This paper deals with the optimization problem of 3-dimensional plate and shell structure, it makes some
vibration eigenvalues into the object function for an optimum design, and it imposes constraint conditions,
such as static displacements and stresses; as dynamic frequencies. Moreover, it proposes the SQP algorithm
to searching for the optimum structure by adjusting geometric shape and plate thickness, and it verified the
validity of this approach in the numerical example results.
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Fig.1 Load and constraints on the original structure
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Fig.2 Basis Vector 1~6
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Fig.3 Thickness of each Plate




2.50

2.00

o1
o

o
)

Weight (kg)

0.50

0.00

0.300

0.250

o
N
o
o

Displacement (mm)

30.0

25.0

20.0

15.0

Stress (kgf/mm?)

10.0

50

/

)
)
i
/
/

i
/)
i
l
=‘a
=

NN
NENEN
."’
_::‘:‘\-‘ﬁii?n
D N Ny
N
T

[ 7
.1.
[ ]
Y h
L)
"““N-_“‘

AN,
-
.

0.150 |

0 1

7777777777 —o— Weight of Structure |
= === Allowable Value
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Iteration Number
Fig.5 Change of Weight of Structure
7777777777777777 —— §1=0.15 -

—o— §2=0.15

—— §3=0.10
%,—,Atéﬂjﬂ:b'
o 1 2 3 4 5 6 7 8 9 10 11 12 13

leration Number

Fig.6 Change of Constrained Displacements

—o— 015150
—o— g2=150 -
—a— 03=150

= == Allowable Value

2 3 4 5 6 7 8 9
Iteration Number

10 11 12 13

Fig.7 Change of Constrained Stresses

§4w
> 350
C
3 300
o
T 25.0

65.0

60.0
55.0

50.0
45.0

20.0
15.0

—x— Q1—16Hz
—— Q3=32Hz
—o— Q5=42Hz

100 |-+
50 -1

—o— Q4=36Hz
—x— Q6=46Hz

—o—20Hz= Q2=30Hz |

0.0

o 1 2 3 4 5 6 7 8 9 10 11 12
Iteration Number

Fig.8 Change of Frequencies

PLEORE L b Shic S & 23 2 (PentiumlIl
450Hz) EC | %k 2 IEHEE A WL R A 1T -7, 3
NTOFHFIT 19 BIOHIEMAT & 13 IO REMT 2% C .58
5y CIR U ol & 1572

HE ko BEVEIZT 5 1 RIREE)SPRARME 16.0Hz & 5 #T
F KL AR E 52 5 EEOIRER 4R | o
LRI DRSS Hi % X 312, HEEE R L ORISR
O e EN R 5~ 8 ITRT,

B LD | PSS ORI SETFRE 2 i L T
BIEL IS EEEREBES S Y | T b OISR
R AT HEEOTAR L ARE & Y SR D LB
D, —JF . BEEE CORFISIE T~ CHAEHFHLINIC
IWEY | o, EEOER . B0 IS ROEA RS %
NENHET HHFMMEICEREL | SOIHEE2EE T 0E
IR LR D 0T,

NLERED

ST+ = VRS TS L T BRSNS /)
72 EDFIFIZRIE L | B EAREEE ORIFIZSRM 2 RIS
JE L 72 L CiRERFEO R L RTE 2 iR < FEE R L2, £
DFEREY | FFRR RIS 2 b SIREMFEORE L DL E
PEEE LTz, E7o . ZOMOMBIER & VR 2 [FIRFICZE(L
T OMERE(L B | R—3 AR S AEE AW TIBIRE
WaFHT L ENEETHL I LaWnicLie,

23K

1. AR A . S - MR O B LR | B | 1989
2R | FOB{LTFEOBER & b DF ROV T | IRED
SR Ol . ABEEINS - IREIBE S OflEk Y —F 7
T—7" 1998, p381-388

13



