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Optimal Wear design for a Hypogerotor gear Pump
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Fig. 1 Inner-rotor design parameters for an outer-rotor
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Find X={R,R,E,H, N=8}

Minimize f(X) =WRPF =p,V,/ w,

uw>1
Subject to R, < (R,) .

Vi, = 12.62 (cc/rev)
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Table 1 Parameter ranges for GA

Parameters Searching ranges
R 32 mm 29 ~ 46
R, 4.0 mm 1 ~10
E 3.5 mm 3~4
H 9.25 mm 9 ~ 10
N 8 8 (fixed)
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Fig. 4 Comparison of WRPF

Table 2 Optimization for design parameters

Analysis parameter Non-optimized Optimized
Foox 105.523 (N) 116.504 (N)
(Pr) max 376.73 (MPa) 283.02 (MPa)
(V) max 7.111 (mm/rad) 6.969 (mm/rad)

Vi 12.62 (cc/rev) 12.62 (cc/rev)

(WRPF),,«  |1709.11 (N/mm/rad)| 1491.01 (N/mm/rad)

Table 3 Non-optimized & optimized results

Design parameter Non-optimized Optimized

N 8 (Fixed) 8 (Fixed)

R 32 mm 31.91 mm

R, 4 mm 6.55 mm

E 3.5 mm 3.03 mm

H 9.25 mm 9.99 mm
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