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Optimal Design of Parameters for Dynamic Vibration Absorber

in Two—Degree-Freedom Systems
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Abstract: The two-degree-freedom vibration system made of the main mass and dynamic vibration absorber was studied.
The mathematic model was built based on the principle of D'Alembert theory which was calculated with non-dimensional
equations. Aiming at four parameters ( k , ¥, 8, u ) of the dynamic vibration absorber, the optimal design of param-
eters was processed with Davidon-Fletcher-Powell(DFP) method of variable metric, penalty function method and line-search
method. The calculating methods were implemented by the program of Matlab and Visual C++. The results show the conver-
gence situations of four parameters. The parameters of Yand 0 tend towards the upper limit of the defining regions, while it
and K tend towards the fixed values respectively. The conclusion is significant to the parameters design of dynamic vibration
absorber in actual application and controlling of the vibration.
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Fig. 1 Model of dynamic vibration absorber system
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Table 1 Calculated results with various initial values of p

N1 p(K, v, 8, 1)
¥IAME  0.006  0.006 0.006  0.008

1 WSfH 02030 03216 1.2012 0.5019
WIRME 0.3 0.3 0.3 0.05

2 WS 02015 03246 1.2052 0.498 6
WIWRME 0.5 0.5 0.5 0.05

’ WS 02015 03246 1.2010 0.4996
WIWRIE 1.0 1.0 1.2 0.3

! B 02021 03211 1.2021 0.4979
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Fig.2 Frequency response curves with various
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