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Fig. 1 Relationship between material parameters

and temperature-frequency
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Table 1 Sample number of each group

EA P B2 25/ mm
J&/mm 2 3 4 5
20 22 2-3 24 2-5
40 42 43 44 4-5
60 6-2 6-3 64 6-5
80 8-2 8-3 84 8-5
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Fig. 2 Layout of measuring points
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Table 2 Maximum amplitude of each group /(m-s™*)

LR RIR R e )2 B/ mm
J&/mm 2 3 4 5
20 46. 57 55.62 51.47 49.18
40 28. 14 29.99 39.72 26.73
60 15.39 15.85 16. 34 16. 56
80 11.03 10. 69 11.33 11.62
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Fig. 3  Comparison of vibration acceleration in each group
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Table 3 Total vibration acceleration level

value of each group /dB
LR R BHJE 25 B/ mm
J&/mm 2 3 4 5
20 17. 64 21.89 20. 16 19. 86
40 12.51 13. 44 16. 65 16.75
60 6.2 7. 66 7.77 7.75
80 6. 07 4.42 6.4 5.44
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Table 4 Structural loss factor at fundamental

frequency of each group

EO I FHLJ2 J2 58/ mm
FE/mm 2 3 4 5
20 0. 196 0.170 0. 162 0. 159
40 0.328 0.131 0.179 0.283
60 1. 148 1.119 0.598 0.301
80 0. 183 1. 041 0.413 0. 189
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Table 5 Structural damping efficiency of damping layer

at fundamental frequency of each group

A BHJE )2 B B/ mm
J&/mm 2 3 4 5
20 0. 098 0. 057 0. 041 0.032
40 0. 164 0. 044 0. 045 0. 057
60 0.574 0.373 0. 150 0. 060
80 0.092 0. 347 0. 103 0.038
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Experimental Study on Vibration Performance of Constrained
Damped Structural Plates
HUANG Wei-bo, LI Hua-yang” , ZHANG Zhi-chao, ZHANG Rui, MA Yan-xuan
(Qingdao University of Technology, Qingdao 266033, China)
[ Abstract] The thickness influence of constrain layer and damping layer on vibration performance of the structure

is studied by single point hammer test. Vibration amplitude, vibration acceleration, total vibration acceleration lev-
el value and compound loss factor are analyzed respectively. The result shows that the damping performance is im-
proved obviously when the thickness of the structural constraint layer increases from 40 mm to 60 mm. When the
thickness of the damping layer is 3 mm, the 80 mm-constrain layer structure has the best damping performance,
and the damping efficiency of damping layer is the highest. The damping performance of the structure with 2 mm-
damping layer is the best and the damping efficiency of damping layer is the highest, when the thickness of the con-
straint layer is 20 mm, 40 mm and 60 mm respectively. Considering the structure performance, vibration reduction
efficiency and economic factors, the structures which the thickness of constraint layer and damping layer are 60 mm
and 2 mm respectively, which is the superior combination within the range of research.
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constrained layer damping structure thickness of constrain layer

of damping layer dynamic mechanical properties



