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Fig.1
.

Fig. 1 Coordinate system and notation used 
for a pre-twisted beam  

        

Table 1 .
Table 1 Material properties for Euler beam

Notation Description Value 
 Bending stiffness of in-plane  11.2709 N
 Bending stiffness of out-of-plane  604.349N

m  the mass per unit length  0.5524 kg/m
L  the length of beam   0.2485m

ANSYS
Table 2~3 0, 45, 90

.

Mode 
Number

Natural frequencies (rad/s)
=0 =45

Present ANSYS Present ANSYS
1 40.9326 41.152 41.2216 41.413
2 256.5202 257.67 187.5426 188.13
3 299.7323 298.24 408.7907 406.6
4 718.2641 721.02 675.6571 677.65
5 1407.511 1412 1364.266 1366.7

Table 2 The natural frequencies for the pre-twisted
 uniform cantilever beam. (0 and 45 degree)

Mode 
Number

Natural frequencies (rad/s)
=90

Present ANSYS Error(%)
1 42.0638 42.178 0.271
2 136.538 136.95 0.3018
3 507.1519 504.82 -0.4598
4 649.4997 646.89 -0.4018
5 1275.2986 1274.8 -0.0391

Table 3 The natural frequencies for the pre-twisted
   uniform cantilever beam. (90 degree) 

Fig. 2~3 90
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Fig. 2 the fifth mode shape of a 90 degree 
twisted beam.

Fig. 3 the fifth mode shape obtained 
using ANSYS. 
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