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57 ABSTRACT 
This invention pertains to a method of manufacturing a 
half-split bearing, comprising the steps of providing a 
blank having a width corresponding to a width of a final 
said half split bearing: first bending opposite ends of the 
blank by a first punch and die set while restraining a 
central portion of the blank in a wall-thickness wise 
direction, the restraining produced by clamping the 
blank between a restrainer located centrally on the 
punch of the first punch and die set and the die of said 
set, thereby forming a partially processed bent blank 
having first bending; further, bending in a second stage 
said partially processed bent blank by a second punch 
and die set beginning at points between the first bend 
ings and said restrained a central portion while continu 
ing to restrain restraining the central portion of the 
partially processed bent blank in the wall-thickness wise 
direction, the restraining produced by clamping the 
partially processed bent blank between a restrainer lo 
cated centrally on the punch of the second punch and 
die set and the die of the set, said bending in a second 
stage forming to form a substantially half-circular blank; 
reducing a circumferential length of the substantially 
half-circular blank while restraining the substantially 
half circular blank in the wall-thickness wise, widthwise 
and circumferential directions between a third punch 
and die set, thereby forming a half-split bearing of a 
predetermined size. 

5 Claims, 4 Drawing Sheets 
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MANUFACTURING METHOD OF HALF-SPLIT 
BEARINGS 

This application is a continuation of U.S. application 
Ser. No. 641,311, filed Dec, 12, 1990, and now aban 
doned, which is a continuation of U.S. application Ser. 
No. 483,021, filed Feb. 20, 1990 and now abandoned, 
which is a continuation in part of U.S. application Ser. 
No. 328,269, filed Mar. 24, 1989, and now abandoned. 

FIELD OF THE INVENTION 

The present invention relates to a method of manu 
facturing half-split bearings. 

BACKGROUND OF THE INVENTION 

10 

15 

A method of manufacturing half-split bearings is con 
ventionally known from Japanese Patent Publication 
No. 56-41342. In the known method, an elongated strip 
that is material of the half-split bearing is fed into a press 
in a stepwise manner longitudinally of the strip. The 
press is actuated each time the strip makes a step for 
ward, to successively cut the strip widthwise into a 
plurality of blanks different from each other. These 
blanks are pressed to manufacture half-split outer bear 
ing plates. 
The above known method has the following prob 

lems: 
1) A strip-like plate to be fed into the press is required 

to be cut into a length substantially equal to a peripheral 
length of half-split bearing. Alternatively, the strip-like 
plate is required to be cut within the press. By this 
reason, there occurs abatement or chips. Thus, the yield 
is low. 

2) Contiguous blanks chamfered by embossing are cut 
along V-shaped grooves, each pair of which are op 
posed to each other. Accordingly, each cut surface is 
brought to a configuration accompanied with a broken 
surface. This is inferior in appearance. Further, when a 
half-split bearing formed from the blank is assembled 
into an engine, there is a fear that fine or minute parti 
cles fall from the cut surface. 

3) The process in which each cut blank is forced into 
a half-cylindrical coining die by a bending punch relies 
only upon friction of a minute surface of the cut blank 
which is brought into contact with the half-cylindrical 
coining die. Therefore, there is a fear that the blank 
shifts due to unbalance of friction. 

4) In the aforesaid process, the blank tends to be lifted 
from the top of the bending punch when the bending 
processing proceeds to the middle, so that the blank is 
brought to a radius smaller than that of the bending 
punch. The forming proceeds as it is, and the blank is 
again brought to a configuration identical with that of 
the bending punch. Thus, undue force is applied to the 
bearing alloy. 
Another prior art process is illustrated by FIGS. 

6-12. In FIG. 6 it is seen that blank 45 is restrained in a 
width-wise direction by die 42, but the blank is not 
restrained at its central portion in a wall-thickness-wise 
direction. Thus, as shown in FIG. 7, when bend punch 
carrier 43 forces the bend punch 44 to reshape the blank 
45, the blank becomes excessively bent because the 
central portion of the blank 45 is not restrained in the 
wall thickness wise direction, and this will often pro 
duce a crack or cracks in the bent blank 45. Also, a gap 
46 will often be produced between the bend punch and 
the bent blank 45 as shown in FIG.8. 
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2 
The prior art process is continued in FIG. 9 with the 

bend punch 44 forcing the blank 45 into the die 42 to 
complete shaping of the blank, this step also often pro 
ducing a crack or cracks in the blank. The prior art 
process is complete as shown in FIGS. 10 and 11 with 
the lifting of the bend punch carrier 43 and the removal 
of the finished product 45 from the bend punch 44 by 
means of the fingers 41. This prior art process often 
leaves the produce with undesirable cracks in its central 
position. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a method of 
manufacturing a half-split bearing, which is capable of 
solving the above-discussed problems of the prior art. 
To this end, according to the invention, there is pro 

vided a method of manufacturing a half-split bearing 
from a strip-like plate, comprising the steps of: 
a) carrying out processing of opposite side faces of a 
wide strip-like plate and chamfering thereof, to con 
tinuously machine the strip-like plate into a strip-like 
plate having a width corresponding to a width of an 
objective half-split bearing; 

b) cutting the machined strip-like plate into a length 
corresponding to that of the objective half-split bear 
ing to form a blank, and bending opposite ends of the 
blank while restraining the same in a wall-thickness 
wise direction; 

c) further bending the bent blank into a half-circular 
configuration substantially corresponding to a final 
configuration of the half-split bearing, while restrain 
ing the blank in the wall-thicknesswise direction; 

d) reducing a length of the half-circular blank while 
restraining inner and outer peripheral surfaces of the 
half-circular blank and, further, forming the half-cir 
cular blank while restraining the same widthwise; and 

e) subjecting a formed article to oil-hole processing and 
notch processing. 
According to the invention, there is also provided a 

method of manufacturing a half-split bearing from a 
strip-like plate, comprising the steps of: 
a) carrying out at least one of processing of opposite 

side faces of a wide strip-like plate and chamfering 
thereof, to continuously machine the strip-like plate 
into a strip-like plate having a width corresponding to 
a width of an objective half-split bearing: 

b) cutting the machined strip-like plate into a length 
corresponding to that of the objective half-split bear 
ing to form a blank, and bending opposite ends of the 
blank while restraining the same in a wall-thickness 
wise direction; 

c) further bending the bent blank into a half-circular 
configuration substantially corresponding to a final 
configuration of the half-split bearing, while restrain 
ing the blank in the wall-thicknesswise direction; 

d) reducing a length of the half-circular blank while 
restraining inner and outer peripheral surfaces of the 
half-circular blank and, further, forming the half-cir 
cular blank while restraining the same widthwise; and 

e) subjecting a formed article to at least one of oil-hole 
processing, notch processing and oil-groove process 
ing. 
Further, according to the invention, there is provided 

a method of manufacturing a half-split bearing from a 
strip-like plate, comprising the steps of: 
a) subjecting a wide strip-like plate to at least one of 

width processing, chamfering, oil-grooved process 
ing, oil-hole processing, wall-thickness processing, 
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embossing, and mark-applying processing, to contin 
uously machine the strip-like plate into a strip-like 
plate having a width corresponding to a width of an 
objective half-split bearing; 

b) cutting the machined strip-like plate into a length 
corresponding to that of the objective half-split bear 
ing to form a blank, and bending opposite ends of the 
blank while restraining the same in a wall-thickness 
wise direction; 

c) further bending the bent blank into a half-circular 10 
configuration substantially corresponding to a final 
configuration of the half-split bearing, while restrain 
ing the blank in the wall-thicknesswise direction; and 

d) reducing a length of the half-circular blank while 
restraining inner and outer peripheral surfaces of the 15 
half-circular blank and, further, forming the half-cir- . 
cular blank while restraining the same widthwise. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a view of explanation of a series of steps of 20 

a method of manufacturing a half-split bearing accord 
ing to the invention; 
FIG. 2 is a perspective view of a forming device; 
FIG. 3 is a side cut-away view of another forming 

device which can be used in accordance with the pres 
ent invention; 

FIG. 3A is a side view of the partially processed 
bearing produced by the forming device of FIG. 3; 
FIG 4 is a side cut-away view of another forming 

device which can be used in accordance with the pres- 30 
ent invention; 

FIG. 4A is a side view of the substantially processed 
bearing produced by the forming device of FIG. 4; 
FIG. 5 is a side cut-away view of a forming device 

similar to the device shown in FIG. 2; 
FIG. 5A is a side view of the finished bearing pro 

duced by the forming device of FIG. 5; and 
FIGS. 6-11 show a side view of a prior art forming 

device at various steps in the prior art process. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Referring to FIG. 1, there is shown a method of 
manufacturing a half-split bearing according to the 
invention. In a first step of the method, a strip-like plate 45 
10 having a certain width is machined continuously by 
a cutting tool 12. Specifically, both side faces of the 
strip-like plate 10 are continuously worked by the cut 
ting tool 12. Inner and outer surfaces of the strip-like 
plate 10 are also continuously chamfered by the cutting 
tool 12, correspondingly to chamfering of inner and 
outer peripheral surfaces of a half-split bearing. Thus, 
the strip-like plate 10 is formed into a strip-like plate 14 
which has a reduced width required for the half-split 
bearing. At this time, it is preferable that an amount of 55 
widthwise cutting is of the order of 0.05 mm to 0.1 mm 
on one side. 

In a second step, a mark 16 such as a trademark, a part 
number and so on is applied to the surface of the strip 
like plate 14, which is brought to the outer peripheral 60 
surface of the half-split bearing. 

In a third step, the strip-like plate 14 is cut into a 
length corresponding substantially to the peripheral 
length of the half-split bearing, to form a blank 17 as 
shown in FIG. 3. The opposite ends of blank 17 are bent 65 
with high accuracy by means of punch 19 and die 21, 
while the central position of blank 17 is restrained in the 
wall thickness wise direction by restrainer 123 and die 
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21 during the cutting and bending, to produce a par 
tially processed bent blank 18. 

In a fourth step illustrated in FIG. 4, the semi-proc 
essed article 18 is bent into a semi-product 20 in the 
form of a final half-circular configuration substantially 
corresponding to a final configuration of the half-split 
bearing, by means of a die 21" and a punch 19. At this 
time, the semi-product 18 is restrained in the wall-thick 
nesswise direction by restrainer 23' in a manner like the 
third step. 

In the fifth step, the half-circular semi-product 20 is 
pressed down while being restrained, by a highly accu 
rate coining die and forming punch 22 and 24 as shown 
in FIGS. 2 and 5. The semi-product 20 is reduced in 
cylindrical length by blocks 28 shown in FIG. 2, 
thereby obtaining a highly accurate half-split bearing 
26. As shown in FIG. 5, the opposite projections of 
blocks 28 press the end surfaces of the blank 20, reduc 
ing the circumferential length of the blank to provide a 
true semi-circular shape 26. At the pressed-down posi 
tion, there are provided side plates 30 (only one of 
which is shown in FIG. 2) which restrain the semi 
product 26 widthwise. By the side plate 30, the material 
reduced in cylindrical length by the blocks 28 is cor 
rected or reformed in widthwise movement. Thus, the 
internal pressure of the material is raised, so that the 
highly accurate half-split bearing can be manufactured. 

In the sixth step, an oil hole 34 and a notch 36 are 
formed in the thus formed half-split bearing product 32. 

In connection with the above-described third step, 
the cutting and the bending of the opposite peripheral 
ends of the blank may be separated into steps different 
from each other. Further, the oil hole 34 and the notch 
36 may beforehand be formed in the state of the strip 
like plate and, moreover, the embossing and the wall 
thickness processing may also beforehand be carried out 
in the state of the strip-like plate. Furthermore, if an oil 
groove or the like is required depending upon the use of 
the bearing, a new step of forming the oil groove or the 
like may be prepared in the state of the strip-like plate or 
after the bending. 
The half-split bearing according to the invention has 

the following advantages: 
1) Since no abatement is produced at cutting with 

respect to the peripheral length of the half-split bearing, 
the yield of the strip-like plate is high. 

2) Since the processing of the side faces of the strip 
like plate and the chamfering thereof are carried out by 
machining or cutting, the appearance is good. Further, 
since the half-split bearing has no broken surface, fine or 
minute particles do not fall from the broken surface 
when the half-split bearing is assembled into an engine 
so that there is provided a clean interior of the engine. 
Moreover, since the machining or cutting is effected 
continuously, the service life of the tools can be pro 
longed. 

3) At the stage of the blank, the opposite peripheral 
ends of the blank are bent beforehand, whereby the 
blank can be formed into a half-circular shape without 
difficulty. In this connection, the roundness and the 
straightness in the vicinity of the opposite ends of the 
half-circular can be improved. 

4) In bending into a half-circular shape, the blank is 
restrained in the wall-thicknesswise direction, whereby 
the blank is always in contact with the bending punch. 
thus, no undue stress occurs in the bearing alloy. 
The foregoing description of the specific embodi 

ments will so fully review the general nature of the 
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invention that others can, by applying current knowl 
edge, readily modify and/or adapt for various applica 
tions such specific embodiments without departing 
from the generic concept, and, therefore, such adapta 
tions and modifications should and are intended to be 
comprehended within the meaning of range of equiva 
lents of the disclosed embodiments. It is to be under 
stood that the phraseology or terminology employed 
herein is for the purpose of description and not of limita 
tion. 
What is claimed is: 
1. A method of manufacturing a half-split bearing, 

comprising the steps of: 
providing a blank having a width corresponding to a 

width of a final said half split bearing; 

5 

10 

15 

first bending opposite ends of said blank by a first 
punch and die set while restraining a central por 
tion of said blank in a wall-thickness wise direction, 
said restraining produced by clamping said blank 
between a restrainer located centrally on the punch 
of said first punch and die set and the die of said set, 
thereby forming a partially processed bent blank 
having first bendings; 

further, bending in a second stage said partially pro 
cessed bent blank by a second punch and die set 
beginning at points between said first bendings and 
a central portion while restraining said central 
portion of said partially processed bent blank in the 
wall-thickness wise direction, said restraining pro 
duced by clamping said partially processed bent 
blank between a restrainer located centrally on the 
punch of said second punch and die set and the die 
of said set, said bending in a second stage forming 
a substantially half-circular blank; 

reducing a circumferential length of said substantially 
half-circular blank while restraining said substan 
tially half-circular blank in the wall-thickness wise, 
widthwise and circumferential directions between 
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6 
a third punch and die set, thereby forming a half 
split bearing of a predetermined size. 

2. The method as set forth in claim 1, further compris 
ing subjecting said half-split bearing to at least one of 
the additional steps of oil-hole forming and notch form 
Ing. 

3. The method of manufacturing a half-split bearing 
of claim 1, wherein 

said restraining of said substantially half-circular 
blank in the wall-thickness wise direction is pro 
duced by clamping said half-circular blank be 
tween a restrainer located centrally on the punch 
of said third punch and die set and the die of said 
set; 

said die of said third punch and die set having a cir 
cumference corresponding to the outer circumfer 
ence of said substantially half-circular blank, 

said restrainer having a circumference corresponding 
to an inner circumference of said substantially half 
circular blank; 

said punch of said third punch and die set having 
projections which reduce said circumferential 
length of said substantially half-circular blank 
when said punch is actuated to cooperate with said 
die of said third punch and die set. 

4. The method of manufacturing a half-split bearing 
of claim 3, wherein 

restraining said substantially half-circular blank in the 
widthwise direction is produced by side plates 
cooperating with said third punch and die set and 
adjacent to side edges of said substantially half-cir 
cular blank. 

5. The method of manufacturing a half-split bearing 
of claim 3, wherein 

said punch and said die of said second punch and die 
set have corresponding substantially half-circular 
surfaces which result in forming said substantially 
half-circular blank. 

k k k 


