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Effect of Oil Groove Shapes on the Characteristic of the Flow Rate at
the Joumal Bearing with Vertical Type
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Abstract As journal bearing has a sliding motion between the shaft and bearing with lubricating oil, it produces a
hydrodynamic lubrication condition. Journal bearing can receive a large force because it takes a distributed load at
the large friction face. As the oil groove or oil hole is made in the journal bearing surface for the journal bearing
smoothly working under a hydrodynamic lubrication condition, sufficient lubricating oil is supplied through the
clearance of journal bearing. The performance of the journal bearing is changed according to the shapes, sizes and
positions of an oil groove. In this paper, the flow rate according to the oil groove shapes (triangle, semicircle and
rectangle) among the various oil supply conditions was measured. The shape that discharges the highest flow rate
was observed and the groove shape of optimal performance for the journal bearing was determined. The results
showed that the flow rate increases with decreasing operating temperature, the influence of temperature on the flow
rate decreased with increasing rotational speed, and flow rate in the triangular groove shape was greater than in othet
shapes.
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[Fig. 1] Schematic of the journal bearing
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[Fig. 2] Schematic of the test apparatus
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[Table 1] Design parameters and operating conditions

Items Values Unit
Clearance of journal bearing (c) 20 pum
Bearing length (L) 160 mm
Oil kinematic viscosity(at 40C) 46 em?/s
Operating temperature 20-80 T
Rotation speed of shaft 500-2000 PM
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[Table 2] Design parameters of the shaft

Ttems Values Unit
Diameter of the shaft (D) 20 mm
Pitch length of the groove (p) 36 mm
Total length of the groove (Z;) 180 mm
Position of the groove start point from the
bottom (L) 7 mm
Inclined angle of the groove (8) 30 deg.
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[Table 3] Variables in the experiment

Items Values Unit

Semicircle,
Sh f the A’ -
ape ot the groove Rectangle, Triangle

Rotation speed of the shaft 500, 1000, 1500, 2000 rpm

Temperature of the oil 20, 40, 60, 80 T
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