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Analysis of Herringbone Grooved Journal Bearing Using
Generalized Coordinate Transformation

Sang-Shin Park, Youngjin Kim* and Songmin Yoo*

School of Mechanical Engineering, Yeungnam University
College of Mechanical and Industrial System Engineering, Kyunghee Univ. Soowon, Korea

Abstract — The present work is an attempt to calculate the steady state pressure and perturbed pressure of
herringbone grooved journal bearings. A generalized coordinate system is introduced to handle the complex
bearing geometry. The coordinates are fitted to the groove boundary and the Reynold's equation is trans-
formed to be fitted to this coordinate system using the Gauss divergence theorem. This method makes it
possible to deal with an arbitrary configuration of a lubricated surface. The caharacteristics of finite herring-
bone groove journal bearing are well calculated using this method.

Key words — generalized coordinate system, herringbone grooved journal bearing, reynold's equation, gauss

divergence theorem, arbitrary configuration.
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Fig. 1. Generalized coordinates.
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Fig. 3. Flux transformation.
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Diamcter D {mm] 5
Bearing Length L [mom] |3
Clearance Cr [um] 6.5

No. of Grooves [ea] 20
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Table 1. Specification of bearing

Diameter 5mm
Length 3 mm
Clearance 6 um
Groove angle 25 deg
Groove width ratio 0.5
No. of grooves 20ea
Rotating Speed 5400 rpm
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Fig. 12. Influence of groove depth (£=0.2).
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