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Finite element analysis and lightweight design on 30 MN three-beam and
four-column double-action tensile hydraulic press body

Liu Fuwen, Zhou Weihao, Li Qingye, Song Xueguan
(College of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: For a 30 MN three-beam and four-column double-action tensile hydraulic press initially designed by a company, it is a new hy-
draulic press. Therefore, the structural analysis and modal analysis on the overall frame of the hydraulic press were carried out by the fi-
nite element method to obtain the deformation and stress situations of the main components such as upper beam, slider, base and column.
Then, a preliminary check on the hydraulic press was conducted, and its first six natural frequencies were obtained. The results show that
the maximum static deflection of upper beam does not meet the engineering requirements, and by optimizing the structure of upper beam,
it is close to the engineering requirements. However, the maximum static deflection of slider and base meet the engineering requirements,
on the basis of ensuring that the slider and base meet the engineering requirements, the lightweight design of slider and base is further car-
ried out to achieve the purpose of weight reduction, which provides a certain theoretical reference for the design and manufacture of the fi-
nal 30 MN three-beam and four-column double-action tensile hydraulic press.
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Fig. 1 Model diagram of hydraulic press
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Table 1 Material parameters of hydraulic press

g W/ (kg +m™) MEL/NEA PRI/ GPa
0235-A 7860 0. 288 212
40Cr ‘H 7850 0.290 211
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Fig.2  Finite element model of hydraulic press
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Fig. 3 Load and boundary conditions of hydraulic press
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Fig. 4 Cloud diagrams of stress and deformation for hydraulic press frame

(a) Cloud diagram of stress distribution
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Table 2 Maximum stress of each component ( MPa)
R KNS
s 96. 5
HEEER 12.0
JIE 91.2
SLAE 81.0

(b) Cloud diagram of deformation in X direction

(¢) Cloud diagram of deformation in Z direction
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Table 3 Analysis results of maximum static deflection for

each component (mm)
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Fig. 5 Cloud diagrams of stress and deformation for hydraulic press after upper beam improvement

(a) Cloud diagram of stress distribution
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(b) Cloud diagram of deformation in X direction

(¢) Cloud diagram of deformation in Z direction
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Table 4 Analysis results of maximum static deflection

for upper beam (mm)

B Kb
JRZER 1.58
etk gs+y 1.15
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\ Table 5 First six natural frequencies of modal
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Fig. 6  First six vibration modes of modal analysis
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Fig.7 Comparison of overall models before and after lightweight design

*6 RBENEITIIEEEXLL
Table 6 Comparison of weight before and after

lightweight design

A JE R/ kg ALE R kg T/ %
bEEPN 25962 21315 17.9
UGB 43916 41378 5.8
S (44R) 27624 25974 6.0
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Fig. 8 Cloud diagrams of stress and deformation for hydraulic press after lightweight design

(a) Cloud diagram of stress distribution

(b) Cloud diagram of deformation in X direction

(¢) Cloud diagram of deformation in Z direction
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Table 7 Analysis results of maximum static deflection after

lightweight design (mm)
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