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Fig.1 Construction of stamping and welding impeller
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Fig.2 Computational model and mesh of fluid field
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Fig.3 Comparisons of performance curves between
caculation and test
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Fig.5 Equivalent stress charts and party magnified stress charts
for impeller at various operating conditions
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Fig.6 Deformation distribution charts of impeller at various
operating conditions
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different operating conditions
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Srength analysis on stamping and welding impeller in centrifugal pump
based on fluid-structureinteraction theorem

Wang Yang, Wang Hongyu™, Zhang Xiang, Xu Xiaomin
(Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to accurately calculate the stress and deformation of the stamping and welding impeller in the flow
field, the numerical simulation of the impeller coupled system was carried out by the CAE co-simulation platform used
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for the multi-physical fields—ANSY S Workbench, with one-way fluid-structure interaction method. The results showed
that the stress of the impeller was markedly uneven and the local stress concentration appeared in each operation
condition. The total displacement of the distortion increased continuously as the radius increasing and it reached the
maximum value at the edge of the impeller. The maximum equivalent stress of impeller was 48.7 MPa under the low
flow rate condition of 0.6 times of design discharge, and decreased continuously as the flow rate increasing. The greatest
displacement of total deformation was 0.0234 mm under low flow rate operations, which decreased firstly and then
increased, and it reached the minimum value of 0.0170 mm at the larger flow rate operation of 1.2 times of design
discharge. In order to enhance the reliability, the impeller should not be operated at the low flow rate condition as far as
possible. The results can provide effective references to the structural design and analysis for the stamping and welding
impeller.

Key words: centrifugal pump, finite element method, stress analysis, stamping and welding impeller, fluid-structure
interaction, equivalent stress
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F F F ETHREESEELNE LOCRAEEEMHREESHT (E4. 5. 6)
Wang Yang, et al. Strength analysis on the stamping and welding impeller in centrifugal
pumps based on fluid-structure interaction theorem (Figure 4, 5, 6)
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Fig.4 Static pressure contours on middle section plane in fluid fields under different flow rate conditions
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