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Abstract

An oil lubricated Herringbone groove journal bearing (HGJB) with eight-circular-profile
grooves on the non-rotating bearing surface is analyzed numerically and experimentally. The
load carrying capacity, attitude angle, stiffness and damping coefficients are obtained numeri-
cally for the various bearing configurations. The onset speed of instability is also examined for
the various eccentricity ratios. The configuration parameters of HGJB, such as groove depth
ratio, groove width ratio, and groove angle, are dependent on each other because the grooves are
generated by using eight small balls rolling over the inner surface of the sleeve with press fit.
Therefore, it is not allowed to suggest a set of optimal design parameters such as the one for the
rectangular profile HGJB. The overall results from numerical and experimental analysis prove
that the circular profile HGJB has an excellent stability characteristics and the higher load
carrying capacity than the plain journal bearing.
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Fig. 1 Schematic of manufacturing process.
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(b) Grid system in transformed domain

Fig. 2 Physical domain and grid system of transfor-
med domain for mass flux balance.
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Fig. 3 Schematic of experimental apparatus.
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Table 1 Parameters of herringbone-grooved
journal bearings.

Specimen GrocEzzge;ngle Width ratio ?Zﬁt:
Bi1 11 0.35
B#2 21 0.19 ) 1.5
B#3 37 0.11

Table 2 Specification of journals and bearings.

Fig. 4 Device for generating grooves inside the
sleeve.

Journals
Diameter 18.990 mm*5.m
Length 20 mm
Material Bronze
Bearings
Diameter 20.010 mm=*5um
Length 20 mm
Groove depth 30pm
Material Bronze
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Fig. 5 Measurement of roundness and cylinderness of B# 2
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Fig. 6 Static load characteristics vs. eccentricity ratio for type B#l.
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Fig. 7 Static load characteristics vs. eccentricity ratio for type B#2.
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Fig. 8 Static load characteristics vs. eccentricity ratio for type B#3.
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