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An Analysis of Herringbone Groove Journal Bearing
Considering Groove Shape

Dong-woo Shin and Yoon-chul Rhim#*

Graduate School, Yonsei University
*School of Electrical & Mechanical Eng., Yonsei University

Abstract —Herringbone groove journal bearing (HGJB) is developed to improve the static and dynamic per-
formances of hydrodynamic journal bearing. Conventional studies on HGJB were based on the Narrow
Groove theory assuming that the number of grooves approaches infinity. In this study, an oil lubricated
HGIB is analyzed using Finite Element Method. Load carrying capacity, attitude angle, stiffness and damp-
ing coefficients are obtained numerically for various bearing configurations especially for the inclined width
ratio and asymmetric ratio and compared with the results obtained using Finite Volume Method. The bear-
ing load and stability characteristics are dependent on geometric parameters such as inclined width ratio,
asymmetric ratio, groove depth ratio, groove width ratio, and groove angle.

Key words —herringbone groove journal bearing, load, stability, FEM, inclined width ratio.
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Fig. 1. Schematic of Herringbone-groove journal
bearing and definitions of bearing parameters (Groove
Width Ratio (a=1/l), Groove Angle (), Groove Depth
Ratio (y= h,/h,), Asymmetric Ratio (6= D/D)).
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(a) £0.3,0=0.5, p=30,7=2, 5=0.5

(b) €=0.0,0=0.5, B=30,Y=2, 5=0.7
Fig. 2. Pressure distribution for 8-groove journal
bearing.
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Fig. 3. Dimensionless load capacity (¢=0.5, f= 30,
¥=2, 6=0.35).
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Fig. 4. Numerical domain of groove geometry and
definition of Inclined Width Ratio (w./w,).
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Fig. 6. Attitude angle vs. inclined width ratio (= 0.5,
B=30, £=0.01).
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Fig. 7. Critical Mass Parameter vs. inclined width ratio
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Fig. 10. Dimensionless volume flow rate in center line
of groove vs. asymmetric ratio (8= 30, £=0.0).
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Fig. 11. Dimensionless volume flow rate in center line
of groove vs. asymmetric ratio (o= 0.5, £=0.0).
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