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Fig.1 A model of the MVFLM plate under base excitation
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Fig.4 Comparisons of calculation and experimental test vibration response of MVFLM laminated plate A
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Tab.5 The modal damping ratios of MVFLM laminated

plate A and B obtained by experimental test

S BRE e/ %
BB

A B
1 5.20 4.65
2 4.24 3.54
3 3.41 2.20
4 2.24 2.36
5 2.45 2.26
6 2.07 2.19

Fo6 ERITEMEXWNIXKEH MVFLM E SR A F1E & B #3015

BUPR T A — 2, e AT AR R AE o A MVELM 2
A M [ A R A R SRS 5 (2) Ak
0 MVFLM 24 M A By 4 g Ry 1) d5c Kk 28
14.3% (B B 5 K% 2% 12.5% ) , 3k 48 mi 137 19 % K
WEN14.3% (RBEKIRZER14.9%) . HiLnl
38 A 5] AR AR AT R B E LIS I AR A
THA KA 1 MVEFLM J2 A A 36 48 K2 AR S8 4ig i [
WAL T35 25 RSN . X i — 25k 7 iz ie
BRRY ) AT 20ME AT DAR L SE X MVELM 2 & AR

3y 715 280 Al SR B0 A3 B
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Tab. 6 The resonant response of MVFLM laminated plate A and laminated plate B obtained by theoretical calculation and

experimental test

A RAMBI  AwRGTE BRAWNITRRE g pwpiiik gswsite ARBWRSIIR R
B A,/mm B,/mm |A,—B,|/A/% C./mm D,/mm |c,—D,|/C/%

1 4.472 4.937 10.4 5.358 4.774 10.9

2 0.086 0.079 8.2 0.097 0.088 9.3

3 0.043 0.037 14.0 0.018 0.016 11.1

4 0.021 0.018 14.3 0.019 0.021 10.5

5 0.010 0.009 10.0 0.013 0.014 7.7

6 0.009 0.008 11.1 0.008 0.007 12.5

tal test
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Tab.7 The non-resonant response of MVFLM laminated plate A and B obtained by theoretical calculation and experimen -

AR A W B AR BAWAROTSYIRZE g mw s iR W Bz BB AN TS R 22

#/Hz A,/mm B,/mm ‘A” — B, ’/A e C,/mm D,/mm C,—D, ‘ /C.J %
20 0.952 0.876 8.0 1.123 1.287 14.6
45 0.054 0.048 11.1 0.047 0.040 14.9
120 0.028 0.031 10.7 0.015 0.017 13.4
210 0.009 0.008 11.1 0.012 0.011 8.3
360 0.007 0.006 14.3 0.008 0.007 12.5
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Abstract: A dynamic model of MVFLM plate with three viscoelastic layers, two fiber-reinforced layers and metal outer layers is
established. The coordinate system is set in the central layer of the laminated plate structure. The high-order shear deformation the-
ory is used to consider the shear strain effect of multiple viscoelastic layers, the classical laminated plate theory is employed on the
modelling of fiber layers and metal layers, consequently the displacement field function of MVFLM plate can be obtained. The
based excitation is equivalent to the uniform inertia force load, the kinetic energy, potential energy and external work of the system
are obtained based on the energy method, and vibration mode functions corresponding to the boundary conditions are expressed by
the orthogonal polynomial method. In this way, the natural frequencies, modal shapes and vibration responses of MVFLM plate
with multiple viscoelastic layers can be successfully solved. The validity of the dynamic model is verified by comparing with the re-

sults of the literature calculation and instance tests.
Key words: dynamics; fiberreinforced laminate; multiple viscoelastic-layers; high-order shear deformation
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