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Dynamic Analysis for Rolling Plate Structure
of Large and Medium Sized Vertical
Rolling Mills
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(1. School of Mechanical Engineering, Inner Mongolia University of
Science and Technology, Baotou 014000; 2. Design and Research Institute,
Baotou Iron and Steel (Group) Co. Ltd., Baotou 01400, China)

Abstract: To investigate the way of improving dynamic performances of
vertical rolling mills, series modal analysis for the rolling plate of large or
medium sized vertical rolling mills were carried out through finite element
method software ANSYS to discuss the relationship between the structure
parameter adjustments and the dynamic properties. The mode shapes and
nature frequencies were analyzed. The results indicate that the dynamical
performance of vertical rolling mills can be improved through increasing the
thickness of wall neck portion or the thickness of millstone support plate.
Their dynamical performance can also be improved through decreasing the
height or diameter of rolling plate. Through increasing the thickness of wall
neck portion by 100 mm and the millstone support plate by 40 mm, the
nature frequency increases 17.77%, which realizes the dynamic optimization
of rolling plate.
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Fig. 1 Geometric model of vertical rolling mill plate
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Fig. 2 Finite element model of vertical rolling mill plate
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Tab. 1 Mode parameters and descriptions of vertical

rolling mill plate

/Hz

1 0 z

2 119.88 (r
3 120.11 (r
4 204.40

5 204.49

6 260.16

7 275.64 2 )
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Fig. 3 Vibration modes corresponding to 1st to 8th nature frequencies
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Fig. 4 Structural parameters adjusting of vertical rolling mill plate
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Tab. 3 Modal analysis results of vertical rolling mill plate damping

[Hz
1 3
1 0 0 0
2 119.88 117.33 11533
3 120.11 118.00 115.47
4 204.40 203.57 201.83
b) 3 5 204.49 203.88 202.66
5 13 6 260.16 256.66 254.06
Fig. 5 Rolling plates models of setting 1 and 3 holes on wall 7 275.64 27141 268.26
8 277.54 273.47 269.16
:n ,r/min ; D,
,mm 2.3
I 4
N , o , )
5 , , o
100 mm 5 4
Tab. 4 Mode analysis results of vertical rolling mill plate
2 after alteration of plate diameters
2.1 o /Hz
2
1 0 0
° ’ ’ a 2 119.88 126.24
, , 4 3 120.11 126.44
4.8%, b s 4 204.40 213.85
) o) 5 204.49 214.89
o4 17%. . 6 260.16 294.97
7 275.64 308.32
. 4 8 277.54 309.58
R d , 4
o e , >
3 , ,
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Tab. 2 Mode analysis results of vertical rolling mill plate after ' '
structure parameters adjustment ¢ ’
[Hz
a b c d e ’ ’ ’
1 0 0 0 0 0 0 o 6
2 11988 13565 11814 11896 119.00 120.84 50,100,150 mm 4
3 12011 13577 11829  119.18 11922 121.02 o ,
4 20440 21429 23923 20420 202.85 204.66 100~150 mm .
5 20449 21435 23937 20427 20370 205.52
6 26016 27600 26744 25872 257.81 260.99 ' '
7 27564 29846 27641 27095 27224  280.24 ’ 100 mm
8 27754 30141 27810 27246 27428 282.58 , 4 214.29 Hz,
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Fig. 6 Relationship between wall neck portion thickness and nature : (
frequency of vertical rolling mill plate -PY201120) . (
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