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A Study on Optimal Wear Design for a Gerotor Pump
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Abstract

A disadvantage in the design of gerotor pump is a lack of parts that can be adjusted to compensate
for wear in the rotor set, and as a consequence, it causes a sharp reduction of efficiency. In this
paper, an attempt has been made to reduce the wear rate between the rotors of a gerotor pump. To do
this, floating genetic algorithm (FGA) is used as an optimization technique for minimizing the wear
rate proportional factor (WRPF). The result shows that the wear rate can be reduced considerably, e.g.
approximately 8% in this paper, throughout the optimization using FGA.
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Table 1 Commercially avaliable design parameters

Design parameters Value of parameters
N 9
R 40.72 (mm)
R, 10.85 (mm)
F 2.85 (mm)
H 9.25 (mm)
R, 35.8 (mm)

Fig. 2 Distribution of contact forces
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Table 2 Analysis parameters

Analysis parameters Value of parameters
E, 210000 (MPa)
E, 210000 (MPa)
vy 0.29
v 0.29
Input torque, 7;, 2000 Nmm
Coefficient of friction 0.0

Table 3 Commercial design results

Analysis parameters Results

Theoretical displacement, V,, 9.76 (cm3/rev)

Max. contact force, £}, 40.51 (N)

Hertzian contact stress, (pH) 221.08 (MPa)

max

(WRPF) ;. 920.0 (N/mm/rad)
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Table 4 Optimization parameters range

Parameters Ranges
R 37 ~ 45
R, 5~ 10
E 1~ 4
H 5~ 10

Table 5 Genetic algorithm options

Options Setting values
Population size 300
Max. generation 500

Crossover probability 0.80
Mutation probability 0.02
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Table 6 Optimized geometric design parameters

Design parameters Results
N 9
R 39.29
R, 8.61
FE 2.64
H 9.98

Table 7 Non-optimized & optimized results

Analysis parameters

I/th

Non-optimized Optimized

9.76 (cm3/rev)
F 40.51 (N)

9.76 (cm®/rev)
43.44 (N)

(P) max 221.08 (MPa) 198.91 (MPa)
(V)W) max 6.17 (mm/rad) 6.05 (mm/rad)
(WRPF) . 1920.0 (N/mm/rad) | 845.9 (N/mm/rad)
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Fig. 10 Contact force
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