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Abstract

working conditions. The mechanical properties of key components and the reliability of motion pairs have an

The working process of the water ring vacuum pump needs to adapt to a variety of complex

important impact on the overall work of the water ring vacuum pump. In this paper, ANSYS is used to analyze the
key components of the water ring vacuum pump, and the displacement and stress nephograms of the components are
obtained. The stress analysis of the key kinematic pair is carried out, and the forces and moments in all directions
are obtained. The results show that the stress distribution of the pump body, pump cover and distribution plate is
uniform, and less than the yield limit of the material, the deformation amount is less than the allowable deformation
amount, and the strength and stiffness are sufficient; the action force and action moment of the kinematic pair are
less than the maximum bearing strength, and the connection mode is reliable.
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Tab. 1 Material properties and load of the pump body
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Fig. 1 Static analysis of the pump bodies. (a) Grid division dia-

gram of pump body, (b) stress nephogram of pump
body, (c) cloud chart of pump body deformation,
(d) safety factor diagram of pump body
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Tab. 2 Distribution plate material properties and load
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Fig. 2 Static analysis of the distribution board. (a) Grid divi-

sion diagram of distribution board, (b) stress nephogram

of distribution board, (c) cloud chart of distribution

board deformation, (d) safety factor diagram of distribu-

tion board
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Tab. 3 Material properties and load of the pump cover
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Fig. 3 Static-mechanical analysis of the pump cover. (a) Grid

=R,

division diagram of pump cover , (b) stress nephogram
of pump cover, (c) cloud chart of pump cover deforma-

tion, (d) safety factor diagram of pump cover
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Fig. 4 Moment around X, Y and Z. (a) X direction, (b) Y direc-

tion, (¢) Z direction
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Fig. 5 Dynamic force along X, ¥ and Z. (a) X direction, (b) ¥

direction, (c) Z direction
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Fig. 6 Moment around X, Y and Z. (a) X direction, (b) Y direc-
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direction, (c) Z direction
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