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Fundamental Study on Coupled Vibration Control System with Dynamic Mass Damper
Part3 Optimal Design of Multi Degree of Freedom System by Performance Chart

OfLER®,

RGN Y, AURIE Y, IhERER TS, pkErEE

*|kumi Oshiyama® Takeshi Furuhashi? Shinji Ishimaru',Mariko Aburano® Akira Ogino®

In part 3, create the performance chart of optimal design. And, check that based theory has shown so far can be applied to multi

degree of freedom system, with showing the design example.
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Table3-1 ~ Model parameter
(without control)
EX3 EHES =R
FL{EZ] Bt |E2] A EEIEENS]
[ton] | [kN-s/m][ [ton] | [kN-s/m]|| E—F| & [ &%
5110.0] 4000.0]| 40.0| 5000.0 1 1098|178
4 110.0| 4000.0| 40.0 [ 5000.0 2 10.35]0.64
3 ]10.0| 5000.0| 40.0 [ 6000.0 3 [0.22]0.40
2 110.0| 5000.0] 40.0 | 6000.0 4 10.18[0.32
1]10.0] 6000.0] 40.0| 7000.0 5 [015]0.27

Figure3-3 Study model
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Figure3-4 Flowchart of Optimal design
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Table3-2 Parameter of
Equivalent basic system

Table3-3 Parameter
when the Optimal design

F%| ml | 4240 FZ]| ki [1760.00 it [F SR/ VT A—4(cd=0)
g% [ m2 |171.00 | EI% | k2 |2120.00 cd=0B% T01 1.8762
BEtym | 4.03] Btk 1.20| | EHEH T02 1.1316
HREH tLo,| 0.30 Too 1.474 [s] EEES 1.474
FiRIMERE D.M.Emd[ton] 9.50
BAREBEXNYmax | 39| [ Bodmah/ \oA—%(md=9.5)
=B Ah MRS IE Sthopt | 021 h1 0.164
BEEH h2 0.250

BERX 0.21

BEFRECcd[kN-s/m] | 100.00
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Table3-4 Result of eigenvalue analysis
& H B #A[s] [ #51E RL = E #[h]
1R 1.699 0.174
2R 1.227 0.259
3R 0.657 0.040
4R 0.414 0.062
5K 0.380 0.045
6% 0.320 0.056
7R 0.273 0.065
8 0.230 0.050
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Figure3-5 Modal participation function
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Figure3-6 Resonance curve (5F)
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Table3-5 Result of Table3-6 Damper parameter
eigenvalue analysis for optimal design

T[s] h md[ton]|cd[KN-s/m]
1% [1.869 [0.193 D.M.RFALRT L 260 900
2:%]1.329 |0.199 EREHEVRT L 9.5 100
3%]0.557 |0.035
4#2]0.359 |0.048
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igure3-7 Result of response analysis (BCJ-L2)
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