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Table 1 Material parameters of die'"*"*

Material Density/(g-cm™) Elastic modulus/GPa Poisson’s ratio Maximum shear strength/MPa Failure strength/MPa

YG8 15.63 600 0.22 3250 6200
45CrNiMoVA 7.85 210 0.27 772 1204
65Mn 7.85 197 0.27 709 1181
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Calculation and Numerical Simulation of Winding Discreted
Large Cavity of Ultra-High Pressure Die

ZHAO Liang', LI Mingzhe’, WU Nannan', WANG Jinlong', LIANG Xiaobo', GU Zhouzhi', LI Huaiyong'

(1. Jiangsu Key Laboratory of Advanced Manufacturing Technology, Huaiyin Institute of Technology,
Huaian 223005, Jiangsu, China;
2. Roll Forging Research Institute, Jilin University, Changchun 130025, Jilin, China)

Abstract: In order to improve the ultimate pressure bearing capacity and increase the volume of the cavity
of the belt type ultra-high pressure die, a structure of winding discrete type large cavity ultra-high pressure
die was proposed. This die is mainly composed of discreted cylinder, supporting ring and steel wire winding
layers. The circumferential stress of the integral cylinder is eliminated in discrete structure and there is no
need to use large size cemented carbide and supporting ring, which can effectively improve the pressure
bearing capacity of high pressure die, reduce the difficulty of its manufacturing, and make it easy to obtain
large cavity volume. The key parameters of the structure of high pressure die are designed and calculated to
determine the optimal size of the geometry. It is found that under the same working internal pressure loading
in numerical simulation, the stress of the discrete cylinder is lower, and the stress environment on the inner
wall of the cylinder is effectively improved. The pressure bearing capacity of the winding discrete large-
cavity ultra-high pressure die is predicted. It is found that the pressure bearing capacity of the die gradually
increases with the increase of the number of discrete blocks, but the growth rate is slower and slower.
Therefore, it is not feasible to increase the pressure bearing capacity of the cylinder by increasing the number
of discrete blocks infinitely. The analysis shows that the winding discreted large cavity ultra-high pressure
die has higher pressure bearing capacity, longer life and lower operating cost. It provides a new idea and
method for the design of high pressure device with large volume and high pressure bearing capacity.
Keywords: ultra-high pressure; discreted type structure; pressure bearing capacity; large cavity
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