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Abstract: In order to improve working efficiency and service time of double helix single screw pump,
the effects of its structure parameters on working efficiency and service time were studied. Based on double
parameter Mooney-Rivlin model, a three-dimensional meshing model taking material nonlinearity, internal
pressure and inertia effect of the rotor on the rubber lining into account,was established for the double he-
lix single screw pump. The effects of interference fit and eccentricity change on the stator rubber lining’s
stress and fatigue failure were acquired from the analysis. Simulation results showed that frictional torque
increased from 88.52 N « m to 466.51 N » m and stator lining stress increased from 1.4 MPa to 1. 8 MPa,
when interference fit increased from 0.2 mm to 0. 6 mm under eccentricity 7. 5 mm. Frictional torque in-
creased only from 240. 00 N « m to 264. 77 N » m,when eccentricity increased from 7. 3 mm to 7. 5 mm un-
der interference fit 0.4 mm, however, the peak stress on stator lining increased from 1.28 MPa to
1. 62 MPa. This showed that the rational combination of interference fit and eccentricity could increase
work efficiency and service time of the screw pump. The work in this paper established a theory foundation
for the design and structure parameter optimization of the double helix single screw pump.
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Fig. 1 3D geometrical model of double helix single screw pump

1.2 WEBEBEFRETHFER

Xk BRI AR 3 7 LA o= 27n
LRURTE L 2 WA 06 E T T B BT IR
P T3 AT S A 1 S HE 1 7 il e 3 B R R b
T AR R 2248 R X F e A e o FL OB
W7 F, MBS S T.. 5940 5% 18 & 2 il HB
P F, BB S, LR E 7l i m sl g m
BHASE T, (W 2) .,

XSk BAMEAT 2 e - 7K 32 1) JBE 52 BEL ) 2 2
F,.F,.T. f1 F, i st 51,

TR

2 WBEMREFZANN
Fig. 2 Analysis of forces exerted on double he-

lix single screw pump rotor
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Table 1 Modulus of compression and elasticity of tested parts
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Fig. 3 3D finite element model of double helix

single screw pump
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Fig. 4 Rotor position and stress distribution of stator

lining at different time
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Fig. 5 Curve of Friction torque vs. time under dif-

ferent interference fits
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Fig. 6  Stress vs, time at different interference fits

—a— {73 mm, 3378 804 mm

4001 —o— L 7.5 mm, & E A0 4 mm
3501
E 300f
rd
= 250t
=
§ 200+
150+
IUU L 1 1 1 1 1 1 J
005 010 015 020 025 030 035 040 045

[E] /s

B 7 RER s BE TS BE 8RR ) 48 FiE B E) B0 3R 4K o £
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Fig. 8 Stress vs. time at different eccentricities
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tricity and interference fit
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Fig. 10 Curve of friction torque vs. interference fit
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