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Table 1 Structural constants of the main plate

Width and Length (cm) 150 X100

Mass per unit area (st/cmz) 801 X10°

Flexural rigidity (Nem) 192 X 10°
a1/2 ay/2

ap/2

R N

Simply supported

Main ptate

Simply supported Dynamic absorbing plate

Fig.4 Analytical model of the main plate with plate-type
dynamic absorbing system

U7edio T, LEORRID T— FEERICBITDH
BRiEEY, AR S,
Hy = e 43)
b FO (x%,50)P,,(r.7,)

HEHB LB L D ENRIRFARDEMNER Y= DE
BILRKXTHEZINS.

2m,,
) DPP(YIZP-OP‘ -D “
RICERITROEED LT H1T5028),29)B L TN35)
&0

2

2 El

2 2
m7wlp(Ylp,upl - 1)

ko =——5 5
0 (Yl-p,opl +)? 45)

EES ) — OEIEDFEFIIIRE)BRUCHTEL
DRDEND.
Co = 2m,w, Pl;p (46)
ZIT, I 3HEEIC L VFEINS.
ENIAREM ORIEDREBEIIRD 2 Z LA TER,
UTCHEREIC L o THRTRDISEIT S 2 DRl
DEBEERTD.

4. TG A TERYRS X T ADEA

() BRETNOBFE

MEEHRE L THWSTARDEETE Table 1 1IIRL,
BIARS AT L DR FikE Figd | ORT. WHRER 1L
T ANRY ha,/ b) NS DEMERIR TH 5. METF
WOBEEE— F EEEIREEE Fig512RY. RS 1
TERAR S AT L OERIRAM & U TRV B BHER
WHREREFB U7 ART bHEFDDDOELT, L

Ist mode
@, =220.63rad! 5

2nd  mode
w,, = 423.75rad ! s

3rd mode
W,y = 678.67radls

4th  mode
w,, = 762.40rad ! s

Sth mode
aw,, = 879.64rad s

6th mode
w,, = 1214.90rad ! s

Fig.5 Dynamic characteristics of the simply supported plate
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Table 2 Tuned values of plate-type dynamic
absorbing system

Table 3 Loading and obserbing points

ay/a,=by/b, 025 0.50 0.75 1.00 1st mode | 2nd mode | 3rd mode | 4th mode | 5th mode
Massﬂsse;::i:)area S sxi0® | 2263107 | 511x107 | 486 x107 (3,/2,5/2)|(@/4,b,2) @72, b/ @2, b/2)](a/4,b,4)
Sprng Constant o 51 %10 | 314107 | 221X10% | 210%10%
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Fig.7 Resonance curves of the main plate with plate-type
dynamic absorbing system
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Fig.8 Relationship between maximum responses of the
main plate and the flexural rigidity of the
dynamic absorbing plate with a,/a =b /b =0.5.
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Fig.13 Relationships between maximum response of the
main plate with plate-type dynamic absorbing system
with pattern B and increment of damping coefficient
of connecting dampers
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Fig.15 Relationships between maximum response of the
main plate with plate-type dynamic absorbing system
with pattern C and increment of damping coefficient
of connecting dampers
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Fig.14 Relationships between maximum response of the
main plate with plate-type dynamic absorbing system
with pattern B and partially distributing width of
connecting dampers
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Fig.16 Relationships between maximum response of the
main plate with plate-type dynamic absorbing system
with pattern C and partially distributing width of
connecting dampers
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STUDY ON THE VIBRATION CONTROL OF THE PLATE USING PLATE-TYPE
DYNAMIC ABSORBING SYSTEM

Keiji KAWAZOE Iwao KONO,Tadayoshi AIDA, Toshihiko ASO and Soichi ISONO

A plate-type dynamic absorbing system having a suppressing effect on several vibration modes of plate was
presented as a dynamic absorber in this paper. It consists of a plate with free boundary condition and connect-
ing springs and dampers distributed. An approximate tuning method of the plate-type dynamic absorbing
system in which application was made of the tuning method of TMD was presented and the improvement
procedure of the suppressing effect of the system was proposed, in which the connecting damper distributed
uniformly was concentrated on the points near the loops of higher modes of main plate. Numerical investiga-
tions have shown the approximate tuning method to be useful and have demonstrated the effectiveness of the
plate-type dynamic absorbing system.
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