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The Semi-Active-TMD Parameters Optimization Based on Genetic Algorithm Toolbox
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Abstract: A new frequency conversion TMD(tuned mass dampers) semi-active actuator system for structural vibra-

tion control was proposed. By means of the genetic algorithm toolbox, the dynamic magnification factor of the structure was

analyzed and the feasibility and effectiveness of the TMD system to the structural vibration control was proved. The results

show that single frequency conversion-TMD as a semi-active drive can effectively reduce the structure reaction, and it has

a wider vibration frequency bandwidth and better control effect compared with the traditional TMD.
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Fig.1 Mechanics model of TMD
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Fig. 2 The effect of controlled and uncontrolled DMF
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Fig. 3 The DMF effect of optimized once when m_changed
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Fig. 4 Structure model of variable stiffness
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Fig. 5 The control effect of variable stiffness semi-active TMD
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Table 1 Optimization of variable stiffness TMD
m W AL 251 Ak 1 EMAT  TMD WIEE Ak B AL ARAL 5 — )

% u 14 o/ (rad*s')  DMF,, DMF,, —~— WL o BIRE /% IR /o

0 0.020 000 0.088 437 7.450 1 6.024 4 6.024 4 0 51.80 51.80

5 0.019 048 0.090 621 7.276 5 6.110 7 6.689 5 4.61 51.11 46.48
10 0.018 182 0.092 754 7.115 8 6.186 6 7.326 6 8.77 50.51 41.39
15 0.017 391 0.094 838 6.965 4 6.291 9 7.946 9 12.59 49.66 36.42
20 0.016 667 0.096 878 6.824 2 6.392 3 8.489 0 16.10 48.86 32.09
25 0.016 000 0.098 876 6.691 8 6.517 1 8.966 4 19.32 47.86 28.27
30 0.015 385 0.100 830 6.566 6 6.649 4 9.381 2 22.31 46.80 24.95
35 0.014 815 0.102 750 6.448 5 6.795 8 9.765 3 25.08 45.63 21.88
40 0.014 286 0.104 640 6.337 3 6.954 5 10.052 7 27.64 44.36 19.58
45 0.013 793 0.106 490 6.232 9 7.108 9 10.288 2 30.01 43.13 17.69
50 0.013 333 0.108 310 6.134 3 7.257 1 10.551 2 32.20 41.94 15.59
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Table 2 Optimization of variable mass TMD

m. R ft & = M T™D ER Ak i Ak i
% u ¢ oy/(rad * 57" B o, DMF,,,, IR o
0 0.020 000 0.088 437 7.450 1 0 6.024 4 51.80
5 0.019 867 0.086 885 7.294 9 4.3 6.118 5 51.05
10 0.019 782 0.085 251 7.142 5 8.8 6.181 3 50.55
15 0.019 617 0.097 750 7.014 7 12.8 6.294 5 49.64
20 0.019 450 0.095 903 6.896 5 16.7 6.400 2 48.80
25 0.019 280 0.093 485 6.786 9 20.5 6.514 6 47.88
30 0.019 108 0.090 374 6.685 0 24.2 6.641 2 46.87
35 0.018 904 0.097 801 6.595 3 27.6 6.799 8 45.60
40 0.018 671 0.103 670 6.516 6 30.7 6.951 6 44.39
45 0.018 455 0.100 250 6.440 7 33.8 7.100 0 43.20
50 0.018 253 0.096 053 6.367 4 36.9 7.254 3 41.97
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Fig. 6 Same optimization effect of variable mass
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