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Table 1

Effect of elasticity module on the natural frequency

Radial Natural frequency (Hz)
temperature First Second Third Fourth Fifth
difference order order order order order
0C 113. 14 195.34 889.47 1438.0 1461.6
10°C 110.41 189.75 853.31 1380.6 1406.5
20°C 110.39  189.66  851.33  1377.4  1403.2
30C 110.37 189.56 849.34 1374.0 1400.0
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Table 2  Effect of coupling variety on the natural frequency

Radial Natural frequency (Hz)
temperature First Second Third Fourth Fifth
difference order order order order order
0C 113. 14 195.34 889.47 1438 1461.6
5C 110.28  190.87  795.94  1149.9  1229.9
10C 110.28  190.86  795.24  1149.3 1229.0
20C 109. 38 184.25 774.09 1146.8 1213.3
30C 109.37 184.21 772.65 1145.6 1211.5
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M. The effect of rub-impact thermal effects on vibration

ANALYSIS OF THERMAL-STRUCTURAL COUPLING
RESPONSE OF 3D SOLID ROTOR SYSTEM *

¥

Li Yan' Yuan Huiqun® Liang Mingxuan' He Wei’

(1. College of Mechanical Engineering and Automation, Northeastern University, Shenyang 110004, China)
(2. College of Science, Northeastern University, Shenyang 110004, China)
(3. College of Higher Vocational Technical, Shenyang Agricultural University, Shenyang 110122, China)

Abstract With the high-pressure rotor system of an aero-engine as the object of study, in the context of uneven
radial distribution of steady-state temperature field, the paper established a FEM model of 3D solid elements of a
high-pressure rotor system and vibration equation of thermal-structural coupling model of 3D solid rotor system in
the steady-state temperature field. An analysis of the steady-state temperature field was carried out by indirect
coupling method using thermal-structural-dynamic coupling theory. Then, A static analysis to generate thermal
stress, and global stiffness matrix were performed by setting prestress option to make a modal analysis, Finally,
the coupling response of unbalance and thermal bending by modal superposition method were implemented to real-
ize thermal-structural-dynamic coupling computation. Based on the analysis of the effect of steady-state tempera-
ture field on steady-state response of typical stage discs and analysis of steady-state response of coupling of unbal-
ance and thermal bending, it can be concluede that the coupling response has a big effect on vibration response of

different-stage discs of the rotor system.

Key words three-dimensional solid rotor system, finite element method, natural frequency, steady ther-

mal field, thermal-structural coupling response
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