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Parametric Modeling and Numerical Modal Analysis of
Omega Shaped Symmetrical Double Screw
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Abstract ; For the existing screw type line equation, parametric modeling complex, long-time problems,according to the
design principles and requirements of profiles, by using of coordinate transformation, ()-shaped symmetrical end face
profile equations with easy-parametric modeling and good sealing, engagement properties were built. With respect to the
pitch circle, rounded corners public ¢ of the equations were deduced and defined ranges based on geometric relationships
of screw driving; Visual Basic program language for the development tools, three-dimensional software SolidWorks for
secondary development platform, achieved a parametric solid modeling of screw spiral sets; established the inherent
characteristics of the screw analysis model, with ANSYS software did modal analysis of the bearing on screw under the
constraints of rigidity and flexibility and considered the effects of different elastic stiffness of the natural frequency. The
results show that; the natural frequency of the screw under elastic constraints is decreased obviously, the modes under
two constraints are consistent, stiffness of the elastic element has no effect on the natural frequency of the elastic
constraints. The research provided the theoretical basis for the improvement design of the double screw pump and the
screw mode analysis, and greatly improved the design efficiency.
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Figure 1  Forming sketch map of AB profile line
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profile equation in MATLAB
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Figure 4 Double screw set of 3D
modeling of main menu
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Figure 6 Double screw assembly simulation model
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Table 1  Analysis of inherent characteristics
of screw in rigid constraint
[i1g3 B A1 314/ Hz SRS B AT A/ mm
1 876.58 0.759 129
2 1122.10 0.538 716
3 1 148.30 0.733 909
4 3 733.80 0.602 382
5 3973.90 0.665 702
6 6 228.80 1.133 000

A BRI A3 AT 2o o vl [0 00 %6 5 Ml 7 Ak
LURRAIAT G, SR A S st 20 SR, AT B EAR [ 1Y
FRAGHEE | WRAFT3Z St 2 RO R [ DL 9 I B R 4K
N 4.7 x10" N - m ™ i EA R T A R a2 2 FR

A9 AT RAEA A

Figure 9 Screw model diagram in elastic constraints
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Table 2 Analysis of inherent characteristics

of screw in elastic constraints

Bir &k IE A 431 %/ Hz SR R A A/ mm
1 232.17 0.728 025
2 235.78 0.728 431
3 918.71 0.667 205
4 2 142.00 1.167 000
5 2169.90 1.201 000
6 3089.90 0.481 560
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Table 3  Fundamental natural frequency when
the stiffness of the spring element for

different values of screw

WIREK/(N - m™") R A IR/ He
4.7 x10* 230. 14
4.7 %103 230.59
4.7 x10° 230.59
4.7 x107 232.17
o 876.58
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