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Natural frequency of circular shell with two free ends

Table 1

d circumferential the experimental the calculation
B s UL e R B oraer wave numbers results (Hz) results (Hz)
& LA kicy T EA
1 2 98.176 98.583
Fig.1 Dynamic characteristics of dual-rotor aero-engine 2 2 132.116 131.10
experimental apparatus 3 3 276.823 278.82
4 3 330.554 330.81
1.2 ZRESBRITEREST 5 4 529.788 534.51
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Table 3 Parameters of rotor-casing support
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Fig.2 Dynamics model of dual rotor-bearing-casing coupling
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Fig.3  Finite element model of whole aero-engine system
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Table 4 Parameters of rotor-rotor intermediate bearing
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Table 6 Parameters of casing

length density
parameters elements 3
(m) (kg/m”)
casing 24 1.746 7900
Poisson’s elasticity radius thickness
ratio modulus (Pa) (m) (m)
0.3 2.06x10" 0.326 0.002
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Fig.4 Campbell diagram of rotor system
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Fig.6 Simulation of node 5 on rotor system
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Table 7 The first three order critical speed of

whole aero-engine in different casing-rotor mass ratio

casing-rotor  the first order  the second order  the third order

mass critical speed critical speed critical speed

ratio (rev/m) (rev/m) (rev/m)
0.1456 2661 3591 4540
0.21847 2667 3608 4560
0.2913 2669 3616 4568
0.36412 2671 3622 4574
0.4369 2674 3623 4577
0.50977 2675 3627 4582
0.5826 2674 3629 4582
0.65542 2673 3629 4583
0.7282 2676 3630 4584
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Fig.7 Simulation of node 5 on whole aero-engine system
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Table 10  Critical speed of whole aero-engine with

different casing materials

casing the first order  the second order  the third order
materials critical speed critical speed critical speed
aluminum alloy 2655 3577 4525
titanium alloy 2663 3596 4545
alloy steel 2669 3616 4568
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Fig.10  Amplitude spectrum of node 31 of aluminum alloy casing
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Fig.11  Amplitude spectrum of node 31 of titanium alloy casing
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ANALYSIS ON INFLUENCE OF CASING PARAMETERS ON
DYNAMIC CHARACTERISTICS OF DUAL-ROTOR AERO-ENGINE

Wang Hao' Qin Haigin® Xu Kejun®
(1.Qingdao University of Science and Technology, Mechanical and Electrical Engineering Institute, Qingdao

Meng Zhaoguo'
266061, China)
(2.School of Naval Aviation Engineering Institute, Department of Aviation Mechanism in Qingdao Branch, Qingdao 266041, China)
Abstract Taking the experimental apparatus of dual rotor-bearing-casing aero-engine as the reference, the finite
element model of casing and dual-rotor is established by using truncated conical shell element method and Timo-
shenko beam theory, separately, and the finite element model of whole aero-engine experimental apparatus has
been got. The influence of casing parameters on whole aero-engine is studied. The research shows that with the in-
creasing casing-rotor mass ratio, the vibration amplitude of casing decreased first and then increased. From the
standpoint of optimizing the vibration amplitude of whole aero-engine, there is an optimum mass ratio. When cas-
ing-rotor mass ratio is about 0.45, the vibration amplitude is minimum. Different casing material has negligible
effects on the critical speed, but it can influence the vibration amplitude of whole aero-engine.The vibration am-
plitude is minimum when alloy steel casing is used, and the vibration amplitude is maximum whenaluminum alloy

casing is used.

Key words aero-engine, casing, whole aero-engine vibration, dual-rotor
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