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Abstract

For a power turbine double-disk rotor with rigid supports at both ends, the radial friction force
and tangential friction force are defined by a local friction force model in accordance with Cou-
lomb’s law of friction. The stiffness matrix and mass matrix of the element are derived by using
Timoshenko beam element for dynamic modeling, and each element matrix is assembled into the
total matrix of the system, and the differential equation of the whole system is written. The New-
mark-f# method was used to analyze the rotor system with rub-impact fault of two disks, and the
response laws of rub-impact clearance, contact stiffness and friction coefficient of two disks to the
system dynamic characteristics were revealed respectively. The analysis results show that the sys-
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tem presents rich nonlinear dynamics characteristics such as multi-period, quasi-period and chaos.
The vibration caused by rubbing is mainly the natural frequency component, accompanied by other
smaller fractional frequency doubling vibration and the frequency division which adds up to 2
times frequency on both sides.
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Figure 1. Timoshenk beam element
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Figure 2. Schematic diagram of matrix assembly mode
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Figure 3. Finite element model of double disk power turbine rotor
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Table 1. Parameters of double disk power turbine rotor system
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Figure 4. Schematic diagram of rub-impact force
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Figure 5. Vibration response diagram of the system when the clearance of disc 1 is 3
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Figure 6. Vibration response diagram of the system when the clearance of disc 2 is 3 x 10* m
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Figure 7. Vibration response diagram of the system when the clearance of disc 1 is 5 x 10 m
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Figure 8. Vibration response diagram of the system when the clearance of disc 2 is 5 x 10 m
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Figure 9. Vibration response diagram of the system when the clearance of disc 1is 9 x 10* m

9. £ 1 [EFEA 9 x 107" m FHEY R G HiREHNE B2 &

x10° %107

2 1 )
0.4f -
g\ g / E 0 ¢ - ]
20 g0s = . %t
= - J\‘ J ) e
2 0 V\ LL
2 1 0 1 2 0 1 2 3 4 5 -1 0 1
firksxim <103 L firfs/m %107
(a) O (b) At (c) Poincare # 1 &

Figure 10. Vibration response diagram of the system when the clearance of disc 2 is 9 x 10 m
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Figure 11. Bifurcation diagram of system with speed under different clearances of disc 1
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Figure 16. Vibration response diagram of system with different friction coefficient of disc 2
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