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Critical rotational speed of turopump rotors
(V) finite element method for critical rotation speed calculation

ZHANG Xiaodong, HE Hong—qing

(Coll. of Astronautics, Northwestern Polytechnical Univ. ,

Xi'an 710072, China)

Abstract: The computation of critical rotation speed is one of the important issues in the design for turbo pump

rotor bearing system. The moving equations for shaft and rigid disk were given by way of analyzing the force acted on

them. The force acted on shaft by the bearing and sealing components was treated as nodal force. Then, the moving

equations for rotor systems were obtained. The solution for real eigenvalue problem gave out the critical rotation

speed. The computational examples demonstrated the correctness, validity and high precision of the current method.
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Fig. 1 Elastic shaft with equal cross-section
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Fig.2 Rigid disk
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Fig. 3 Three-disk rotor system with elastic bearings

Table. 1 Critical speeds (rad/s) of the rotor on Fig. 3
Step Transfor— n=4 r= n=16 r=
No. | mation matrix | 1.96—2.24 [ 0.98—1.12 ] 0.49—0. 56

n=8 r=

1 1 758. 4 1 758.2 1 758. 1 1 758.1
2 5139.4 5136.3 5135.9 §135.8
3 7749.3 7741. 6 7741. 1 7741.0

B 2. eFHWITEMER, BT bRt

, SORFEHYE, BARSHMR . AR
%iﬁ’mulmla’ Pl S TR A SR 3R 3 258 rad/s. 7 015
rad/s, 13 954 rad/s #1 18 130 rad/s-
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