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Abstract: Based on the hypothesisof plane stress, amethod isproposed for calculating the centrifugal stressand
initial ultmate rotating gpeed of themulti-ring intem ixing composite flywheel 2D axisymmetric FEM is used to
verify the effectivenessof thismethod It can provide the reference for the elenentary design of themulti-ring in-
temixing composite flyw heel The results alo show that the initial ultimate rotating geed and energy-storage
density of ahollow structural flyw heel are both higher than of the solid structural flyw heel of w hether a singlema-
terial or an intemmixing material A sto hollow structures, it can realize an equal-strength design through the selec-
tion of a suitable material sequence
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Table 1 M ater ial property of camposite flywheel rotor !

M A B c
EofM Pa 202 38.6 130 155
E.MPa 202 8.27 9 9
XM Pa 700 1026 1800 2900
X' Pa 700 610 1400 1600
YMPa 700 31 80 70
Y' M Pa_700 118 168 168

0.26/0.25/0.25

, e/ e/ vz 0.28 0.3/0.25/0.25

0.3/0.25/0. 25

(Ge/Ge/Gr) /GPa 2/2/5 2025 2/2/5

P/ (kg- m-3) 7800 1800 1600 1600

© M ——M andrel (metal), A—— glass/epoxy, B——T300/
2500, C——T 800H /2500
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2
Table 2 Reaults of different flywheels by mater ial sequences .
) U Itimate Energy
M aterial . M ass . )
Lences rotating speed kg density
=4 / (kr- min %) / @ kg b ) [1] ;
(1) Hollow structure ) [5.6]
Casel-0 C+C+C 65. 1536 6.78 1. 78E5
Casel-1 A+B+ C 61. 3578 6. 95 1. 55E5 (3)
(2) solid structure !
Case2-0 M+ C+ C+ C 65. 07 8.99 1. 36E5
Case2-1 M+ A+B+ C 36.3929 9. 16 4. 22E4 ,
Case2-2 M+B+ A+ C 25.8868 9. 38 2. 24E4
Case2-3 M +B+ C+A  31.3507 9.27 3.17E4 ’
M A B C 1 4 , , [7];
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