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Optimization design of sealed cowling structure for
magnetic bearing reaction flywheel

LI Hong, YE Quan-hong, HAN Bang-cheng, FANG Jian-cheng
(School of Instrument Science & Opto-elections Engineering » Beihang University , Beijing 100083, China)

Abstract: In order to minimize the mass and optimize the dynamic performance of the sealed cowling
for a magnetic bearing reaction flywheel, the optimum design method for sealed cowling structure is
researched. The Finite Element Models(FEM) for the sealed cowling of two outline design schemes
are established based on the FEM theory. The static intensity in one of the sealed cowlings is ana-
lyzed, and the stability of each sealed cowling to contract compressive stress is analyzed using an ei-
genvalue buckling technique. Then the two design schemes are compared each other, the optimum de-
sign of variable parameter outline is obtained. The effects of two key outline parameters and the thick-
ness of the shell on the whole performance of the sealed cowling are analyzed, the results show that the
optimum design scheme is in the shell mass of 0. 197 kg, and the stability coefficient of 5. 374. The
method improves the reliability and efficiency of sealed cowling design, and has important significance
in optimization design of the flywheel system.
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Fig. 1 Part cutaway view of magnetic bearing reac-

tion flywheel
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Fig. 2 Design scheme of sealed cowling outline
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Tab.1 Shell performance comparison of two design schemes
T T
o M R AL
(MPa) (kg)
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Tab. 2 Shell performance comparison of different

protruding arc bow highnesses
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(mm) (MPa) (kg)
0.5 2.826 82 803 0.267 66
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4 4.451 43 271 0.269 65
4.5 6.428 53 222 0.269 94
5 10.210 12 179 0.270 22
5.5 13.056 97 150 0.270 5
6 10.797 13 138 0.270 79
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Fig. 5 Influence of shell outline parameters on per-

formance of sealed cowling
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Tab. 3  Shell performance comparison

of different shell thicknesses
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0.5 379 1.96 0.137
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0.9 172 9.82 0. 246
1.0 149 12.98 0.274
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1.4 94 30. 74 0. 384
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