Dynamical Systems and Control 3j/1 2455354, 2015, 4, 37-44 Hans )Y
Published Online July 2015 in Hans. http://www.hanspub.org/journal/dsc
http://dx.doi.org/10.12677/dsc.2015.43005

Sensitivity Analysis of the Dynamical
Characteristics of a Core Barrel to the
Compressive Spring Parameters

Yu Zhao, Li Lu, Yiren Yang

Applied Mechanics and Structure Safety Key Laboratory of Sichuan Province, School of Applied Mechanics and
Engineering, Southwest Jiaotong University, Chengdu Sichuan
Email: roseluli@163.com

Received: May 21%, 2015; accepted: Jun. 12, 2015; published: Jun. 16", 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

ANSYS was applied to establish the model of a core barrel of nuclear reactors in air, and dynamical
characteristics were calculated. The influences of the compressive spring stiffness on the dynamical
characteristics of the core barrel were mainly concerned. The results show that the bending stiff-
ness and torsional stiffness of the compressive spring have obvious influence on the first-order
beam and axial-deformation frequencies. These two types of frequencies increase when the stiff-
ness of compressive spring is considered while the orders of the modal remain the same. During a
certain area, with the increase of the compressive spring stiffness, the first-order beam and axi-
al-deformation frequencies increase, and the changing of the compressive stiffness have little in-
fluence on the shell frequencies of the structure.
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Figure 1. Sketch map of core barrel
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Figure 2. Sketch map of compressive spring
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Figure 3. Constraint diagram of flange
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Figure 4. Finite element model of compressive spring
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Figure 5. Displacement figure of compressive spring
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Figure 6. Sketch map of core barrel
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Figure 7. Finite element model of core barrel
(model 1)
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Table 1. Natural frequencies of core barrel vibrating in air (beam mode, shell mode)
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Figure 8. Finite element model of core barrel spring
(model 2)
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Figure 9. First-order beam modal
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Figure 10. Axial vibration modal
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Figure 11. Shell modal (m=1,n=2)
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Figure 12. Changing tendencies of beam frequencies vs. bending stiffness

12. R IRhhEHE 8 T SR E L E

170 - P TR
160 (m=1,n=2)
150 -B-TRIRE
140 (m=1,n=3)
130 — - " —— TR
w20 - — (m=1,n=4)
=10
# ——FRIRED
Eioo (m=2,n=2)
& 90 .
® ——ERARED
. R R - R R R . ez
0 ’ + -+ ’ R -
50 B = -5 ._.__—#l=._ (m=2,n=4)
50 : : : : : : .
1. E+05 1.E+08 1.E+0T }}.E+P{8_ 1.E+19 1.E+ID 1LE+11 1.E+lZ
HEETEHAEZS N/m

Figure 13. Changing tendencies of shell frequencies vs. bending stiffness
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