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Modeling and Validation of RK4 Multi Axis Rotor system
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ABSTRACT

In this paper, the finite element modeling of the RK4 rotor kit system (RK4) and then frequency
analysis and transient analysis, and was compared with the actual experimental results. RK4 manufac-

tured by General Electric for the purpose of education and research. It is composed of two shaft,
Two shaft is connected using a flexible coupling, one disk is mounted. The analytical model is mod-
eled by using the ANSYS finite element analysis program commercially available. Based on impact

hammer test results, material properties and the stiffness of the bearing and coupling was tuned.

Considering the operating conditions and the vibration response of the analytical model were com-

pared with experimental results.
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Table 1 Impact hammer test result of RK4 1-shaft
& ldisc system

Experiment model (a) (b) (c) (d)
st

Natural 1 143 107 112 46

frequency | 2™ 390 332 - -

(Hz) 130T 790 - - -

Table 2 Modal analysis result of RK4 1-shaft &
ldisc system

Analysis model (a) (b) (c) (d)
st
Natural 1 143.1 107.7 107.4 43.3
frequency | 2™ 393.8 309.8 157.8 148.7
[Hz] 3 770.1 545.1 313.1 278.0

\S;ation j
Element i
Fig. 5 Flexible coupling
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Fig. 7 Mode shape and natural frequency of 2-shaft
1-disc model
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Table 3 Comparison of natural frequency results
(RK4 2-shaft & 1disc system)

Experiment Analytical

Model (@) (b) (@) (b)
Free-end | on RK4 | Free-end | on RK4

1| 185 | 445 }g'g 46.4

136.5
128.0 - 137.3 82.8

3 | 360.5 - gjg'i 331.9

Natural
frequency | 2™
[Hz]

Fig. 6(a)} 2t} m8 & Z27eA 9 3.D 3
7= Fig. 79 2om, RK4 FAlel| F2aols
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