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Fig.3 The transverse deformation of the tip of the beam
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Table 1  The response frequency of the tip of the tapered
beam when the angular velocity is constant

4rad/s
c n =0 n,=1 n; =1 n,=0 n; =1 n,=1
0.2 0.551724 0.562588 0.583090
0.4 0.575540 0. 606061 0.650195
0.6 0.609760 0.669120 0.749813
0.8 0. 666667 0.7692308 0.907716
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Table 3 The four lowest natural frequencies of the tapered

beam for ¢ =0.5,n, =1,n, =0
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(rad/s) W W, w3 Wy
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Table 4  The four lowest natural frequencies of the tapered

beam for ¢ =0.5,n, =1,n, =1

C=0.5 n; =0 n, =1 Natural frequencies( Hz)

(rad/s) o w, w3 Wy
0 0.60937 2.5789 7.0572 18.167
1 0.61564 2.5994 7.0763 18.182
2 0.63349 2.66 7.1332 18.224
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16 1.1379 5.7826 10. 946 21.505
24 1.3983 8. 1285 14.423 25.072
36 1.7884 11.772 20. 161 31.68
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Table 5 The natural frequencies with the taper ratio for

0 =4rad/s,n, =0,n, =1

4rad/s n; =0 n, =1 Natural frequencies( Hz)

c ; ) w3 W,

0 0.53273 3.2722 8.7248 37.241
0.1 0.54117 3.1835 8.3565 33.509
0.2 0.55087 3.0909 8.0103 29.833
0.3 0.56208 2.994 7.6868 26.23
0.4 0.57529 2.8929 7.3838 22.727
0.5 0.59115 2.7879 7.0921 19.365
0.6 0.61075 2. 6806 6.7853 16.224
0.7 0.63587 2.5729 6.3959 13.454
0.8 0.66991 2.467 5.7878 11.349
0.9 0.72038 2.3654 4.9325 10.257
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Table 6 The natural frequencies with the taper ratio for

b
o

@ =4rad/s,n, =1,n, =0

4rad/s n; =0 n, =1 Natural frequencies(Hz)

c o) w, w3 W,

0 0.53273 3.2722 8.7248 37.241
0.1 0.54745 3.2909 8.7385 36.853
0.2 0.5643 3.3123 8.7561 36.411
0.3 0.58376 3.3372 8.779 35.899
0.4 0.60671 3.3669 8.8094 35.302
0.5 0.63422 3.4036 8.8508 34.589
0.6 0.66821 3.4513 8.9095 33.719
0.7 0.71166 3.5175 8.9979 32.625
0.8 0.77 3.6198 9.1445 31.194
0.9 0.85421 3.8068 9.4389 29.27

=7 é:4rad/s,n] =1,n, =1 BERTI iz
ek A e

Table 7 The natural frequencies with the taper ratio for

t.9:4md/s,nl =1,n, =1

4rad/s n, =0 1n, =1 Natural frequencies( Hz)

c [oN W, w3 W,

0 0.53273 3.2722 8.7248 37.241
0.1 0.55596 3.2012 8.3769 33.167
0.2 0.58257 3.1268 8.069 29.204
0.3 0.61349 3.049 7.8023 25.382
0.4 0. 64998 2.969 7.5719 21.752
0.5 0.69393 2.8899 7.3569 18.393
0.6 0.74831 2.8173 7.0976 15.458
0.7 0.81795 2.7592 6.6643 13.221
0.8 0.91129 2.7243 5.9551 12.034
0.9 1.0433 2.7416 5.3156 12.027
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SR RS ST R A R e (AT N
IS AR e 3 B HE TR 2 ) 353 0 2y g 2 vl 7 ik
FOESE AR AT 4598 (1) AN [ HE TR B2 0D RS X
FEMEARTE 7 B, i BE AR AR R S e R T 98 1Y 5
M. (2 ) e A 2% ) A0 3 A () B 2 % A 1 T 72
fb,n, =1,n, =1 filn, =0,n, =1 1FH T BHFAE
A T ny = 1,0, =0 550 T HEIE 2R
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DYNAMIC ANALYSIS OF A ROTATING TAPERED CANTILEVER
BEAM BASED ON BEZIER CURVE INTERPOLATION®

Fan Jihua'

Zhang Dingguo'

Hong Jiazhen

(1. School of sciences, Nanjing University of Science and Technology, Nanjing 210094, China )

(2. Department of engineering mechanics, Shanghai Jiaotong University, Shanghai

200240, China )

The natural frequencies and the dynamic response of a rotating tapered cantilever Euler-Bernoulli

beam were investigated. The height and the width of the tapered beam vary linearly along its length. The ap-

proach of Bezier curve interpolation was used to describe the deformation of the flexible beam. Both the transver-

sal and the longitudinal deformations of the flexible beam were considered. And in the total longitudinal deforma-

tion, the non-linear coupling term, also known as the longitudinal shortening caused by transversal deformation,

was considered. The rigid-flexible coupling dynamic equations of the system were established via employing the

second kind of Lagranges equation. A software package for the dynamic simulation of the rotating tapered cantile-

ver beam was developed. Then the natural frequencies and the dynamic response of the rotating tapered cantilever

beam were investigated and compared. The simulation shows that dynamics response and natural frequencies of

different tapered beams will be significantly different. Reasonable modeling of the actual system will be necessary

to get more accurate simulation results.
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