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Theoretical Shape Analysis of Continuous Contact Helical
Gear for Low Noise Pump
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Abstract: The use of external gear pumps is an effective way to achieve adequate performance at low
cost when composing hydraulic systems. The biggest drawback, on the other hand, is the accompanying
noise. Gears of continuous contact shape are actively used for the pump recently. The continuous
contact shape must be the helical type due to the nature of the gear pump that is driven only by the
drive gear. In this paper the theoretical shape of continuous contact gear is analyzed using simple rack
shape of straight lines and two circular arcs. Using such geometry, the theoretical equation will be
developed by envelope curves according to the conjugate gear shape rules. After checking the validity
of the theory by the shape of gear rules, the grinding shape was also developed. The 3D shapes using
equation can be also drawn. It was also shown that contact ratio and radius of curvature are easily

developed by the theoretical equations.

Key Words : Gear pump, Continuous contact, Helical gear, Path of contact, Envelope curve
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Fig. 1 External gear pump
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Fig. 4 Checking the gear shape by CAD
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Table 1 Gear dimensions

Parameter Value Unit
Number of teeth 7
PCD 38.99 mm
Pitch Circle Radius 19.495 mm
Pressure Angle 31.26 Degree
Helix Angle 26.5666 Degree
Normal ‘Pressure Angle 28.5 Degree
Circular Pitch 12.4987 mm
Center Distance 38.99 mm
Base Circle Radius 16.66474 mm
gztcili(us of Arc in the 37915 mm
Distance from the Pitch 0.1
Line ) mm

Basic rack profile

Pitch line
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Path of contact

Fig. 5 Path of contact with basic rack
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Fig. 13 Cut area of normal view
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