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Finite Element Analysis and Improvement of High—-Speed Rotating Disks
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Abstract This paper takes high—speed rotating disks of the heavy equipment as a research object. Finite element models of
high—speed rotating disks are established by a finite element technique. Then natural frequencies and modal shapes of high—

speed rotating disks are identified by calculating the finite element model and stresses of the original rotating disk due to the

excitation of a high—speed rotation 25000r/min are predicted by the dynamic simulation and accordingly are compared with the

theoretical stresses which are computed by a theoretical method. Defects on the structures of the original rotating disk are

found by analyzing the simulation and theoretical resulis. Subsequently an improvement plan is put forward in terms of a

design specification of high-speed rotating disks which provides theoretically a proposal for improving structures of the

original rotating disk. Working conditions shows that the improved structures of the high—speed rotating disk are reasonable

and meet the operation requirements.
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Fig.l Constraint Definition
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Fig.2 Connection Definition
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Tab.1 Six Natural Frequencies Critical Speeds
and Mode Shapes of High—Speed Rotating Disk

/Hz / remin™
1 708 42480
2 708 42480
3 1147 68820
4 1235 74100
5 1235 74100
6 1924 115440
1.2
708Hz 3a. 3b o 2
z o
3
1147Hz
z 3¢ °
a 1 b 2 c 3
3 1.2.3
Fig.3 First Second and Third Mode Shapes of Rotating Disk
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Fig4 Forth Fifth and Sixth Mode Shapes of Rotating Disk
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Tab.2 Maximum Mode Displacements
at Outer Diameter of Rotating Disk
1 2.8 4 32
2.8 5 32
3 2.0 6 35
25000r/min 2

42480r/min
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Fig.5 Stresses of Original and Improved Rotating Disks
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Fig.6 Stress Curves of Original and Improved Rotating Disks
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Fig.7 Original and Improved Sections
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Tab.3 Stresses of Original and Improved Rotating Disks
MPa MPa
1 465 430 7.5%
2 465 425 8.6%
3 465 410 11.8%
4 465 430 7.5%
5 510 410 19.6%
6 510 410 19.6%
7
1
25000r/min
42480r/min o

11.8% 19.6%
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