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Dynamic Characteristic Analysis of Trapezoidal Cantilever Plates Undergoing
Translational Acceleration
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ABSTRACT

A modeling method for the dynamic characteristic analysis of a translationally accelerated trapezoidal cantilever plate
is presented in this paper. The equations of motion for the plate are derived and transformed into a dimensionless form.
The effects of the inclination angles and the acceleration on the vibration characteristics of the plate are investigated.
Incidentally, natural frequency loci veering and associated mode shape variations are observed and discussed
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Fig.1 Configuration of a translationally accelerated
trapezoidal plate
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Table 1 Comparison of non-dimensional natural
frequencies by present and Ref. [8]

(alb=1, v=03, a =0, a =0)
c/b 6, mode | Present Ref.[8]
1 4.849 4.842
2 19.972 19.944
0.25 10.0° 3 24334 24.295
4 50.990 50.903
5 63.354 63.237
1 4.185 4.181
2 14.637 14.595
0.5 14.04° 3 22.678 22.656
4 42.066 41.950
5 56.731 56.551
1 3.739 3.729
2 10.847 10.826
0.75 0° 3 21.934 21.861
4 34.429 34.305
5 40.098 39.938
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Table 2 Comparison of non-dimensional natural
frequencies by present and Ref. [11]

(alb=1,v=03a =4, =0,6=6,=0)

No. of | No. of
X Y Mode Present | Ref. [11]
modes | modes
1 3.491 3.491
2 6.951 6.951
3 5 3 21.178 21.177
4 25.803 25.803
5 30.855 30.854
1 3.485 3.485
2 6.918 6.918
S 7 3 21.130 21.131
4 25.685 25.686
5 30.745 30.745
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Dimensionless Natural Frequencies
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(a) In case of inclination angle 6= 0°
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(b) In case of inclination angle &,= 30°
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Fig.2 Variations of dimensionless natural frequencies
versus dimensionless acceleration in Y-direction

(6,=0 a/b=05 v=03, a,=0)

-271-



E 1] - T T
G Br q
8¢ 4
(0,=2.6) (0y=2.7) (oy=2.8) (0,=2.9) (&,=3.0)
5 &

% 2 [ 3 5 10
Dimensionless Acceleration of Y-direction
(a) In case of inclination angle 8,= 0°, 6= 0°

(0,=2.6) (0, =2.7) (ay=2.8) (a,=2.9) (0, =3.0)

(a) Nodal line variations of 1st mode shapes

Dimensionless Natural Frequencies

(b) Nodal line variations of 2nd mode shapes
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