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Finite element analysis of structural temperature field and thermal deformation

of new liquid-sealed ring cold machine

LIU Longjian' WANG Qiao> DING Huaiping' YIN Xiaochun' CHEN Chuanging' LIAO Pengfei'
( 1. School of Science Nanjing University of Science and Technology Jiangsu 210094 Nanjing China; 2. Inner
Mongolia North Heavy Industries Group Corp. Lid. Baotou 014030 Inner Mongolia China)

Abstract: The uneven thermal deformation generated during the operation of ring cold machine leads to a series of
problems such as unstable operation and jammed rails which seriously affect the operational efficiency of ring cold
machine and the economic benefits of the enterprise. In order to accurately predict the uneven spatial temperature and
thermal deformation distribution of ring cold machine the finite element method is used to analyze and study the
temperature field and thermal deformation field of ring cold machine in Ansys temperature module and coupling
module respectively and the temperature of the equipment operation site is measured to support the accuracy and
reliability of the simulation results. The results show that: the temperature gradient on the breast board of the
equipment is obvious and decreasing from the upper part to the lower part and the temperature field of ring cold
machine can be divided into three areas according to the circumferential direction: high temperature region medium
temperature region and low temperature region according to the circumferential direction; the thermal deformation of
ring cold machine is obvious and the breast board shows a tendency to bend in the direction of the outer wall and the

side track deformation is undulating and fluctuating along the circumferential direction and reaches the maximum value
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in the high temperature region. The field experimental data and simulation results are in good fitness indicating that

the finite element analysis method adopted in this paper can accurately predict the spatial temperature effect of the

structure during the operation of the equipment and can provide reliable theoretical support for the installation

guidance of the new ring cold machine.
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Fig. 3 Finite element model of the new

liquid seal circular cooler
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Fig. 4 A cross-sectional view of the mesh of the

new liquid seal circular cooler
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Table 2 Table of sinter material parameters
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Is: (a) 360; (b) 600; (c) 2400; (d) 3000
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Fig. 5 Temperature field diagram of sinter at different time
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Fig. 6 Comparison of temperature field test and finite element results in medium temperature area
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Fig.7 Thermal deformation displacement field of circular cooler
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Fig. 10 Radial deformation diagram of side track
Fig. 8 Side rail position diagram



14

47 3

3

Table 3 Radial and circumferential displacement table of marker points mm

1 2 3 4

5

6 7 8 9 10

12.8 15.3 18.7 15.2
4.20 5.10 2.90 0. 44
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6.20 6.30 4.20 1. 00 1.30

11
Fig. 11 Circumferential deformation diagram

of side track
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