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Fig. 1 The dynamical model ofthe shafting with

angular misalignment
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Fig. 2 Coordinate system of the shafting
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Fig. 6 The vibration response of the system
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The system vibration amplitude corresponding to

Table 1

different angle misalignment

a 1.Ox107* 1.2x107* 1.4x107* 1.6 x10™* 1.8 x10°*

X, 0.0622 0. 0469 0.2599 0.2015 0.2333
Xy 0.2914 0.2017 0. 7260 0. 6906 0. 6915
@ 2.0x107*2.2x107* 2.4x107* 2.6 x107% 2.8 x10~*
X4 0.2067 0.1923 0. 1876 0. 1982 0. 1884
Xy 0.6822 0. 6742 0. 6409 0. 6253 0.6165
@ 3.0x107*3.2x107* 3.4x107* 3.6x107* 3.8 x10°*
X4 0.1637 0. 1592 0. 1625 0. 1579 0. 1641
X 0.6065 0. 5988 0.5852 0. 5646 0.5718
a 4.0x107* 4.2x107* 4.4x107* 4.6 x107* 4.8 x10~*
X4 0.2244 0.1814  0.1906 0.1918 0.1971
Xy 0.5882 0. 6005 0.6172 0. 5970 0.5932
@ 5.0x107*52x107* 5.4x107* 5.6x10"* 5.8x107*
Xi. 0.2029 0. 2008 0. 2046 0.2047 0. 1488
Xy 0.5923 0. 5872 0. 5827 0.5787 0. 5444
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Table 2 The system vibration amplitude corresponding to

different angle misalignment

a 1.O0x10™* 1.2x107* 1.4x10™* 1.6 x10™* 1.8 x10~*

Xiu 3.0797 3.7651 2.5737 2.9931 2.5385
Xir 9.9048  10.9995  6.5083 9. 8544 9. 6652
a 2.0x107%2.2x107* 2.4x107* 2.6 x10™* 2.8 x10~*
X4 9.1479 3.1120 6. 5881 5.9911 1. 5907
Xy 33.9859  14.9454  21.1315  20.6594  6.4216
a 3.0x107*3.2x107* 3.4x107* 3.6 x10"* 3.8x10~*
X4 4.7146  12.8485  2.5808 3.4904  13.7204
Xy 21.6492  37.8626  10.4861  10.8373  35.0298
a 4.0x107* 4.2x107* 4.4x107* 4.6x10™* 4.8x10*
X4 6.9817 9. 1472 5.5451 4.4245  20.3166
Xy 20.6134 29.9676  17.1320  21.7453  66. 7860
@ 5.0x107*52x107* 5.4x107* 5.6x107* 5.8 x10~°*
Xy, 11.1058  14.4908  14.1564  11.2605  16.1002
Xy 32.7748  43.9714  34.2068  32.9420  38.9086
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angle misalignment
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TECHNOLOGYCONTROL MEASURES OF SHAFTING VIBRATION
WITH ANGLE MISALIGNMENT *

Li Yongzhe” Wang Deshi  Zhou Qizheng
( Department of Weaponry Engineering Naval University of Engineering, Wuhan 430033, China)

Abstract Considering the coupling excitation of nonlinear unsteady oil film force, rub —impact forces and mass
unbalance, the shafting nonlinear dynamic equations with angular misalignment is firstly proposed. And through
numerical simulation, the effect of angular misalignment level on the system vibration characteristics is also stud-
ied. Moreover, the technology control standard for misalignment angle value based on the calculation results is
developed. Simulation results show that under the unsteady oil film forces excitation, shafting dynamic equations
are complicated, and it is difficult to solve them. This leads to the complex dynamic behavior of the system, and
makes it difficult to effectively control shafting nonlinear vibration by theoretical analysis. It can avoid theoretical
research problems through the developed control process and achieve the purpose of controlling the nonlinear vi-

bration level.

Key words nonlinear vibration, vibration control, technology measures, angle misalignment, unsteady

oil film force
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