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Abstract: The relationship.between stress level and disk mass reduction in a rotating
disk with heat channel and warming-up in disk root at a fixed flux of cooling air was numeri-
cally studied, \by using fluid structure interaction (FSI) method based on the thermal man-
agement for heated components. The regulation between stress level and disk mass reduc-
tion was studied under the boundary condition of disk space and the heat flux of different
heat channel configurations’ fixed condition. The rotating speed was also fixed at 10000 r/
min. Numerical results reveal that there exists a strong relevance between stress level and
the construction of heat channel and heat flux. By heating the disk root, the U-temperature
distribution can reduce the disk stress level. It means that the method of active thermal
management can achieve the disk mass reduction, while guaranteeing the performance of

aero-engine and working life.
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Table 2 Mesh parameters of simulation\model
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Table 1 Geometric parameters of simulation-model
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Table 3 Physical parameters of disk
BE /C PSR E/GPa LRWIKEI «/10 °°C ' SHMEHK A/ (W/(m -+ C)) WERME ¢,/k]/(kg + K))
20 203 EE It 13.5 0.435
100 194 13.2 14. 75 0.435
200 183 13.3 16. 0 0.435
300 172 13.8 17.5 0.435
400 165 14.0 19.0 0.435
500 161 14.6 20. 4 0.435
600 155 15.0 21.8 0.435
700 153 15.4 23.3 0.435
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Fig. 7 Temperature distribution of disk
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