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Fig.1 Power transmission schematic diagram between
rotor and engine
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Fig.2 Structural sketch of a propeller rotor of turboprop engine
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Fig.3 Sketch of maximum diameter of rotation
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Fig.4 Three-dimensional model of simulation propeller rotor
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Fig.5 Two-dimensional model of simulation propeller rotor
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Fig.6 Power transmission schematic diagram of
simulation propeller rotor
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BRALOI8D) i Y

BB R LA T
2SRRI B
VSRR ZERAL

EIRIL VN
3SR EE A

B8 =R
Fig.8 Simulation propeller shaft
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Table 1 Dynamic parameter comparison of propeller shaft
and simulation propeller shaft
HIESE & (e 4] AT IR 2%
JFiiit/kg 27.9 28.1 0.7
J5i0y/mm (0,0,238) (0,0,240) 0.8
Wt gy i/ (kg m*) 0.183 0.185 1.0
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P & ity (X8 453 AT
(T 3t) A PRIE%
Jiite/kg 232.1 233.59 0.65
Ji.Ly/mm (0,0,157.2) (0,0,157.6) 0.25
P E SRSl W/ (kg m?) 62.3 61.7 0.96
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Table 3 Dynamic parameter comparison of reduction gear
and simulation reduction geart

e A R 145 AR 22/%
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WA/ (kg m®) 2.08 2.06 0.90
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Table 4 Stiffness of bearings

iRes A2 11 W2/ (N/mm )
15K C1842030KNW1U(H) 9.893x105
3 ShfR 6D1842224KNW1(H) 1.250x106
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Fig.15 Calculation model of propeller rotor
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Fig.16 Calculation model of simulation propeller rotor
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Table 5 Comparison of critical speed with real rotor
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Fig.17 First mode of propeller rotor
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Fig.18 First mode of simulation propeller rotor
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Table 6 Value of applied unbalance

AT/ (gom) Ml iht/g
50 77.1
100 154.2
150 2313
200 308.4
250 385.5
300 462.6
350 539.7
400 616.8
450 693.9
500 771.0
550 848.1
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Fig.19 Unbalance response of simulation rotor
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Table 7 Vibration response value

A/ (gem) P Bl /mm
50 0.009
100 0.018
150 0.028
200 0.037
250 0.046
300 0.055
350 0.064
400 0.073
450 0.083
500 0.092
550 0.101
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Design and Analysis of Simulation Propeller Rotor of Turboprop Engine Based

on Automatic Balance

Sun Yong'*, Deng Wangqun'?, Yang Hai'?, Tang Hubiao'?, Feng Yi'?

1. AECC Hunan Aviation Powerplant Research Institute ,Zhuzhou 412002, China

2. Key Laboratory of Aero-engine Vibration Technology ,Zhuzhou 412002, China

Abstract: Based on the need of automatic balance experiment research, a simulation propeller rotor was designed by
taking the structure of the real propeller rotor as reference, according to the principle of structure and dynamics
similarity, considering the installation need of automatic balance device and axial power transmission. The theoretical
analysis shows that the dynamic characteristics of simulation propeller rotor are consistent with those of the real
propeller rotor, and the requirements of automatic balance experiment of simulation propeller rotor can be satisfied by
taking the vibration displacement as measurement and control parameter. The platform of automatic balance
experiment of the simulation propeller rotor is established by the research, which lays a foundation for subsequent
automatic balance experiment, with theoretical significance and engineering application value.
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