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(57) ABSTRACT

A helically continuous projection 1la 1s formed around a
sliding surface 1A of a sliding bearing 1 at a given pitch p.
The surface roughness h of the sliding surface 1A, including
the projection la, 1s chosen to be equal to or less than
one-half the height H of the projection. This provides a
sliding bearing 1 which exhibits an improved running-in
performance.

14 Claims, 3 Drawing Sheets
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1
SLIDING BEARING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

TECHNICAL FIELD

The 1nvention relates to a sliding bearing, and more
particularly, to a sliding bearing having an annular projec-
tion formed on a sliding surface thereof.

BACKGROUND

A sliding bearing having an annular projection formed
around 1ts sliding surface i1s disclosed, for example, 1n
Japanese Patent Publication No. 11,530/1988. However, in
the disclosed sliding bearing, no consideration 1s paid to the
relationship between the roughness of the sliding surface
including the surface of the annular projection and the height
of the annular projection.

DISCLOSURE OF THE INVENTION

The present inventor has found that running-in perfor-
mance of the slhiding surface of a shiding bearing can be
improved by a suitable choice of the roughness of the sliding
surface, including the surface of the annular projection, and
the height of the annular projection. Specifically, 1n a sliding
bearing having a plurality of annular projections formed to
a given height around the sliding surface, 1n accordance with
the invention, the roughness of the sliding surface, including
the surface of the annular projections, 1s chosen to be equal
to or less than one-half the height of the annular projections.
With this arrangement, the running-in performance of the
sliding bearing can be improved over the prior art, as will be
demonstrated by results of experiments conducted, which
will be described later.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a sliding surface of a
sliding bearing according to one embodiment of the inven-
tion;

FIG. 2 1s an enlarged view of part shown 1n FIG. 1;

FIG. 3 graphically demonstrates differences in construc-
tion between a product according to the invention and
controls 1 and 2;

FIG. 4 1s a chart indicating results of a test conducted
concerning the running-in performance of the sliding bear-
ing; and

FIG. 5 graphically shows results of tests conducted to
examine the running-in performance of the sliding bearing.

BEST MODE FOR CARRYING OUT THE
INVENTION

The 1invention will now be described with reference to an
embodiment shown 1n the drawings. FIG. 1 1s a perspective
view of a shiding surface 1A of a sliding bearing 1. In this
embodiment, a projection 1la which continues in a helical
form 1s formed at a given pitch p and to a height H around
the sliding surface 1A.

As shown to an enlarged scale in FIG. 2, in this
embodiment, the height H of the projection 1a 1s chosen in

a range from 2 to 8 um, and the pitch p 1s chosen 1n a range
from 0.1 to 0.4 mm. Preferably, h=0.25H+0.5, while H
ranges from 2 to 10 um. More preferably, the height H 1s

10

15

20

25

30

35

40

45

50

55

60

65

2

chosen 1n a range from 3 to 5 um in favor of the load
capacity. h shown 1n FIG. 2 represents a surface roughness
over the entire sliding surface 1A.

In this embodiment, the surface roughness h over the
entire sliding surface 1A, including the surface of the
projection 1la, 1s chosen to be equal to or less than one-half
the height H of the projection 1a. Thus, when a height H of
4 um 1s chosen for the projection 1a, the surface roughness
h over the entire sliding surface 1A 1s chosen to be equal to
or less than 2 um.

In FIG. 3, the surface roughness h over the sliding surface
1A, taken on the ordinate, 1s plotted against the height H of
the projection 1a, taken on the abscissa, 1n order to demon-
strate differences 1n the construction between the product
according to the invention and controls 1 and 2. An experi-
ment to determine the running-in performance has been
conducted for the sliding bearing 1 and the controls 1 and 2,

exemplified in FIG. 3, and results are shown 1n FIGS. 4 and
5.

FIG. 4 mdicates the evaluation of the abutment experi-
enced by the mner surface of the shiding bearing when a
crankshaft of an engine i1s journalled therein at 30 minutes
after the start of operation. In FIG. 4, samples A, B and C are
sliding bearings manufactured according to the invention, so
that the surface roughness h i1s equal to or less than one-half
times the height H of the projection 1a, and samples a, b and
¢ are of the control 1, representing sliding bearings 1n which
the surface roughness h of the sliding surface 1s greater than
one-half the height H of the projection 1la. The control 2
represents a sliding bearing 1n which the sliding surface 1s
finished flat by a conventional boring operation. In this
instance, the height H, which 1s equivalent to the height of
the projection 1a, 1s substantially on the same order as the
surface roughness h or about 2 um, and there 1s essentially
no difference therebetween. As will be noted from FIG. 5,
the remaining o1l amount 1s reduced and has a large variation
for the control 2. It will be seen from FIG. 4 that the samples
A, B and C according to the invention provide better results

than the controls 1 and 2 1n respect of the abutment.

FIG. 5 shows results of experiments conducted to deter-
mine the amount of a lubricating o1l which 1s retained by the
sliding bearing when the engine 1s re-started. It will be seen
from FIG. 5 that the retention of the lubricating o1l of the
samples A, B and C according to the mnvention i1s by 20 to
30% higher than that of the control 1. In addition, a variation
in the amount of remaining o1l 1s reduced 1n the samples
according to the invention, and i1n these samples, such
amount 1s on the order of twice that of the control 2. In this
manner, the present embodiment provides an 1mproved
running-in performance of the sliding bearing 1.

In the embodiment described above, the projection 1a 1s
formed so as to be continuous 1n a helical configuration, but
a plurality of annular projections which are spaced apart
axially at a given pitch may be used instead as well.

What 1s claimed 1s:

1. A sliding bearing having a plurality of annular projec-
tions formed to a given height around a sliding surface;
characterized in that a surface roughness of the sliding
surface, including the surface of the annular projections, is
chosen to be equal to or less than one-half the height of the
annular projections, and in which the height of the projec-
fions 1s in a range from 2 to 10 um, and the height of the
projections in microns is denoted by H and the roughness in
microns 1s denoted by h, these parameters being related by
the following inequality:

h=0.25H+0.5.
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[2. A sliding bearing according to claim 1 in which the
height of the projection 1n microns 1s denoted by H and the
roughness 1n microns 1s denoted by h, these parameters
being related by the following inequality:

h=<0.25H+0.5.]

[3. A sliding bearing according to claim 1 in which the
height of the projections is in a range from 2 to 10 um.]

4. A sliding bearing [according to claim 1] having a
plurality of annular projections formed to a given height
around a sliding surface; characterized in that a surface
roughness of the sliding surface, including the surface of the
annular projections, 1s chosen to be equal to or less than
one-half the height of the annular projections, and in which
the height of the projections 1s 1n a range from 3 to 5 um.

5. A sliding bearing according to claim 1 in which the
pitch between axially adjacent projections 1s 1n a range from
0.1 to 0.4 mm.

0. A sliding bearing according to claim 4, in which the
pitch between axially adjacent projections is in a range from
0.1 to 0.4 mm.

7. A sliding bearing according to claim 1, in which the
height of the projections is in a range from 3 to 5 um.

8. A sliding bearing according to claim 7, in which the
pitch between axially adjacent projections is in a range from
0.1 to 0.4 mm.

9. A sliding bearing having a plurality of annular pro-
jections formed to a given height around a sliding surface;
characterized in that a surface roughness of the sliding
surface, including the surface of the annular projections, is
chosen to be equal to or less than one-half the height of the
annilar projections, and the height of the projections is in a
range from 2 to 6 um.

4

10. A sliding bearing according to claim 9, in which the
height of the projection in microns is denoted by H and the
roughness tn microns is denoted by h, these parameters
being related by the following inequality:

5
h=0.25H+0.5.

11. A sliding bearing according to claim 9, in which the
pitch between axially adjacent projections is in a range from
0.1 to 0.4 mm.

12. A sliding bearing according to claim 10, in which the
pitch between axially adjacent projections is in a range from
0.1 to 0.4 mm.

13. A sliding bearing having a plurality of annular
projections formed to a given height around a sliding
surface; characterized in that a surface roughness of the
sliding surface, including the surface of the annular
projections, is chosen to be equal to or less than one-half the
height of the annular projections, and the height of the
projections is in a range from 2 to 5 um.

14. A sliding bearing according to claim 13, in which the
height of the projection in microns is denoted by H and the
roughness in microns is denoted by h, these parameters
being related by the following inequality:
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15. A sliding bearing according to claim 13, in which the
pitch between axially adjacent projections is in a range from
0.1 to 0.4 mm.

16. A sliding bearing according to claim 14, in which the

pitch between axially adjacent projections is in a range from
0.1 to 0.4 mm.
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