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Abstract

The distribution of system damp could be described by the internal friction and structure damped
coefficient. It was important for design of reducing vibration of the damping structure. The damp-
ing coefficient of cantilever thin plate was identified by the frequency response function matrix
method in this paper. The principle and test process were introduced. The test system was built to
identify the damping coefficient. The thin plate was analyzed by the system. The data of the plate
root were all bigger than that of freedom end no matter the damping matrix was inherent friction
or the structural damping coefficient. The inner friction coefficient of low frequency band was
bigger, while the structural damping coefficient of high frequency band was bigger.
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Figure 1. Concentrate mass system with three degrees of freedom
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Figure 2. Frequency response of thin plate with titanium coating
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Table 1. Parameters of concentrate mass system with three degrees of freedom

F 1 ZEHERRSHER

1200

1400 1600

Ji B AEFEM/kg

10 0 O
0 14 0

0 0 12

4 BH B A C/Ns/m

5 3 0
-3 55 -25
0 -25 25

W1 4 FEK/N/m

5000 —3000 0
-3000 5500 -2500

—2500 2500

SR IR AEFED/N/m

250 -150 O
-150 350 -200

0 -200 200
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Table 2. Two different methods to solve the damping matrix of three degrees of freedom

2. MMEEKRB=BHEREHNERER

WU T7 2 R4 BB B /NS/m 25 K BH JE HE FE/N/m
5 -3 5e-14 250 150 -4.6e—12
SN B R -3 55 25 -150 350 —-200
23e-14 -25 25 -15e—12 —200 200

Table 3. Recognization of damping coherence of thin plate without titanium coating by the symmetrical dynamic stiffness
matrix method

= 3. F AR MR AR iR BRI EIRA R R

BRI Hz A BHL B 2 $0/Ns/m SiRI LB A EUNIm

49 77 64 -186 2933 4848 4308 -11578

0-200 -77 120 -70 321 —4848 7946 5659 20096
64 70 -325 -801 4308 5659 6728 48531

-186 321 -801 534 —-11578 20096 -48531 37441

51 21 21 10 6811 82 3382 5287

201600 21 57 46 50 82 10766 -3586 19138

21 46 -27 134 3382 3586 73222 3671

10 50 134 41 -5287 19138 3671 88012

-25 71 332 125 19877 14062 4813 2197

601~1000 71 80 515 280 14062 25705 -17521 6718
332 515 1414 702 —4813 -17521 -6985 76123

125 280 702 93 -2197 6718 76123 99829

Table 4. Recognization of damping coherence of thin plate with titanium coating by the symmetrical dynamic stiffness ma-

trix method
= 4. FAXIREINIEREFEIRAEEERE S ERNERERY
ARl Hz R4 BB R £/Ns/m ZEHIPHJE REUN/m
-6 2 30 40 [-566 288 1516 3211 ]
0-200 2 34 313 -183 288 1857 14715 —9860
30 -313 1964 1106 1516 -14715 90227 43806
40 -183 1106 382 3211 -9860 43806 18205 |
-16 31 33 95 [—4181 10280 5621 30378 ]
201600 31 22 53 -11 10280 4152 38238 3632
33 53 320 136 5621 38238 46676 124706
95 -11 136 -16 130378 3632 124706 34675 |
74 6 0 31 6293 4921 1962 2654
6011000 6 125 64 18 4921 10783 -265 10721
0 64 255 67 1962 -265 52885 6105
31 18 67 128 2654 10721 6105 30525
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