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ABSTRACT

In the design of a rotor shaft, care should be taken to minimize vibration by taking into account

the sources of vibration. In addition, the intensity, critical speed, stability, and other related

aspects of the system must be considered. Especially when it is operated at a critical speed, it is

important to address issues related to vibration, as an increase in the whirling response of the
rotor shaft can cause damage to the shaft, destruction of the rotor parts, and detrimental abrasions

on the bearings. In this thesis, the vibration characteristics of a rotor shaft are investigated

through the use of the finite element methed. Variations of the diameters and lengths were used
to determine the effect of a rotor shaft using Beam No.188(3D linear strain beam) in ANSYS

version 11.0 as a universal interpretation program for finite elements. Special care was taken to

prevent excessive vibration, which can result from resonance at the initial stage, in the formulation

of a dynamic design for a rotor shaft through calculations while changing the diameters and the

lengths of the shaft. Moreover, the dynamic characteristics of the critical speed, total mass, D/L

(diameter to length) ratio, and natural frequency were verified. Furthermore, the rotor shaft

applied by bearing element was calculated and compared by using Combi No. 214(2—-D spring=-

damper bearing).
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Fig. 2 FE modeling of rotor shaft
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Fig. 3 FE modeling applied by bearing element
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Table 2 Analysis result while changing the lengths
of the rotor shaft

Length Critical Naturat Total
variation speed frequency D/L
ratio®) | (rpm) (Hp) | masske)
-10 14010 234.49 34.0 0.039
-5 12620 211.14 35.8 0.037
11426 191.09 37.7 0.035
5 10392 173.75 39.6 0.034
10 9491 158.65 41.5 0.032
complex Hodal ;ﬁ‘_ff,ﬂ; ot smar? 232633 -3zsee? e 15 8702 145.42 434 0.031
Fig. 10 1st mode shape applied by bearing element 20 8006 133.77 45.3 0.029
e \N Table 3 Analysis result while changing the lengths
1oz e applied by bearing element
Lepg}h Critical Natural Total
variation speed frequency DAL
ratio(%) | (rpm) (Hp | masske)
-10 28601 498,22 34.0 0.039
-5 27146 452.43 35.8 0.037
0 24750 41251 37.7 0.035
5 22651 377.52 39.6 0.034
: RS 10 20801 346.69 415 0.032
Comptas moans tomiyme ot smare 7 15 19164 | 31941 | 434 | 0031
Fig. 11 2nd mode shape applied by bearing element 20 17709 295.16 45.3 0.029
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Fig. 12 3rd mode shape applied by bearing element
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Table4 Analysis result while changing the dia—
meters of the rotor shaft

Length Critical Natural Total
variation speed frequency DAL
ratio(%) (rpm) H2) mass(kg)
-10 10341 172.84 30.6 0.032
-5 10885 182.0 341 0.034
0 11426 191.09 37.7 0.035
5 11961 200.11 41.6 0.037
10 12492 209.06 45.7 0.039
15 13018 217.93 49.9 0.041
20 13538 226.73 54.3 0.042

Table 5 Analysis result while changing the dia—
meters applied by bearing element

Length Critical Natural
e Total
variation | - speed frequency mass(ke) D/L
ratio(%) {rpm) (Hz) £
-10 22685 378.08 30.6 0.032
-5 23733 395.54 34.1 0.034
0 24750 412.51 37.7 0.035
5 25739 428.98 416 0.037
10 26698 444.97 45.7 0.039
15 27628 460.46 499 0.041
20 28528 47547 54.3 0.042
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