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Fig.1 The working environment of plate valve
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Fig.2 The curved plate valve
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Fig.3 The crack on the boss of plate valve
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Fig. 4 A penetrated crack on Plate Valve
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Fig. 5 The structure size of Plate Valve
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Fig.6 The 1/2 geometric model of Plate Valve
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Table 1 Material parameters of Plate Valve
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Fig.7 The % geometric model of Plate

Valve inputted in Workbench
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Fig. 8 The finite element model of Plate Valve
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Fig. 9 Schematic diagram of Plate Valve under
boundary conditions
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Fig. 2 The Stress distribution of Plate Valve on three different lateral displacement boundary conditions
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Fig. 10 Plate Valve with stiffening ring
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Table 3 Stress distribution of Plate Valve with stiffening ring on three different lateral displacement boundary conditions
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Table 4 The compare of the maximum stress value
between Plate Valve with boss and

Plate Valve with stiffening ring
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Stress analysis of finite element and structure
amelioration on natural gas plate valve

HE Jia-sheng', HU Jie-wen' ,WEI Wei', LI Chao',
WANG YAN-xin®, XIAO Song®, SHAO Xiao-lan® , NIE Long-mei*
(1. School of Mechanical and Electric Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Wuhan Natural Gas Company Limited, Wuhan 430022, China)

Abstract; To explore cracking accident of a plate valve, finite element method was used to analyze the
stress of the plate valve structure. Based on the relevant parameters of two-dimensional drawing of the
plate valve, a three dimensional software(Solid Works) was used to establish geometrical model of the
plate valve. The geometrical model was then imported in the ANSYS Workbench to establish finite
element model. Based on the actual working situations of the plate valve, the loads were exerted on the
finite element model to calculate the stress distribution of the plate valve. The results show that both
the stress concentration and the maximum of stress value are emerged on the plate valve boss, so the
cracking would be caused by the plate valve boss. To relieve the stress concentration, the plate valve
was ameliorated by removing the plate valve boss. The finite element analysis of the ameliorated plate
valve shows that the maximum stress is lower 37% than that of the original. Therefore, the
ameliorated plate valve can be more secure to be used.

Key words: plate valve; finite element; stress amelioration
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