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Optimal Design of a Gear Pump for Yarning
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Abstract

Optimal design program for an external gear pump for yaming has been developed. Optimization is
accomplished using ADS program. Pump design parameters can be determined automatically for
maximum gear efficiency with constraints considering shaft, bearing, gear and pump. Comparing the
design parameters obtained by the program with those of the sample, it was verified that the program
could be used as a design tool if it is modified a little.

P pressure difference, (Pa - Ps)

Nomenclature Q: flow rate
b: tooth width R: pitch circle radius
B, bearing length R, addendum radius
C: center distance R, minimum root radius
Cy: bearing clearance R, minimum shaft radius
D;: shaft diameter t tooth tip thickness
D,: addendum diameter X design parameter
F: force Xy Xy : lower and upper bound of the
#: fluid film thickness design parameter
h,. gear housing radial clearance W : load carrying capacity
hy: surface roughness z: teeth number
H: power ¢ : transverse pressure angle
ky, k,: parameter for side leakage ¢: vormal pressure angle
K,, K,: parameter for radial leakage 6y : discharge angle
m: module g, : suction angle
mc. gear ratio( = 1) @, : housing contacting angle
N_: teeth number contacting with housing & : eccentricity ratio
N;: round per second of the input shaft & @ contact ratio
OF : maximum tooth root stress
"9 Fusta J| TR opp : permissible tooth root stress
. gicheon@wonkwang.ac.kr Op : comact stress
Y 940 e AT 6yp : permissible contact stress

4 . dynamic viscosity
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Table 1 Design parameters obtained by the

program
B TPr Error |
armag \Program| -~

Flow Rate
(cc/rev) 18 18
Differential
Pressure (bar) 400 400

Nooo o 20 24 20
Gear Igfn&()j ule 1 1 0

yidth g7 16 | 839

Driving  Shaft
Diameter (mm) 200 8.8 56

Idle Shaft
Diameter (mm) 10.0 9.3 7

Input  Bearing
Length (mm) 115 132 | 148

Efficiency (%) 59.9
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