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(57) ABSTRACT 
This invention relates to a bushing for coupling with a com 
ponent and a method for avoiding a relative movement 
between the bushing and the component. The bushing 
includes a form-fit means which is integrally formed with the 
bushing. The form-fit means is deformed such that after a 
deformation the form-fit means is in positive connection with 
the component, so that a relative movement between the 
bushing and the component is prevented. 
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BUSHING FOR COUPLING WITH A 
COMPONENT 

0001. This invention relates to a bushing for coupling with 
a component and a method for avoiding a relative movement 
between the bushing and the component coupled with the 
bushing. 
0002 From the prior art, a multitude of different types of 
bushing are known. The bushings can be inserted into a com 
ponent or be put onto a component. The attachment of the 
bushings to the components should be effected such that there 
is no relative movement between the bushing and the com 
ponent. A relative movement between the bushing and the 
component can be caused by pulsating or alternating loads of 
the bushing and/or the component. Bushings which move at 
the joint lead to an increased wear at the joint or, when 
corrosive materials are used, very frequently to an increased 
corrosion at the joint. Various methods are known already, by 
means of which the joining force between the bushing and the 
component is increased, in order to prevent the aforemen 
tioned relative movement. 
0003. It is known, for example, that bushings for the wear 
protection or corrosion protection of components are inserted 
thermally. In view of the temperature difference between the 
bushing and the component before joining, the joining force 
is limited to the due to the technical constraints. In addition, a 
disadvantage of the thermal joining method consists in that 
the achievable joining force is not sufficient to safely prevent 
rotating or migrating of the bushing under the extended influ 
ence of a pulsating or alternating load in operation. 
0004 Furthermore it is known to press the bushing into a 
component or onto a component by means of a hydraulic 
device. In this method it is, however, disadvantageous that a 
device for pressing the bushing, which is especially formed 
for this purpose, is required. 
0005. Furthermore, it is known that the bushing can be 
glued to the component. With this fastening method, however, 
only small joining forces can be achieved, so that the field of 
application of the fastening method remains limited to cases 
of application of the bushing in which no high loads act on the 
SaC. 

0006. The object of the invention consists in providing a 
bushing which at least does not have the disadvantages men 
tioned above. Furthermore, an object consists in providing a 
method for avoiding a relative movement between the bush 
ing and the component, which at least does not have the 
disadvantages mentioned above. 
0007. This object is solved by the subject-matter of claim 
1 and the method according to claim 6. Advantageous aspects 
of the invention are subject-matter of the sub-claims. 
0008 According to the invention a bushing, in particular a 
bearing bush, is provided, which can be coupled with a com 
ponent and includes at least one form-fit means. The at least 
one form-fit means is formed integrally with the bushing and 
can be made of the same material as the bushing. The form-fit 
means is manufactured by machining the bushing. To avoid a 
relative movement between the bushing and the component 
the form-fit means is deformed, in particular shaped, and 
brought in positive connection with the component. 
0009. Such type of bushing has the advantage that due to 
the positive connection between the bushing and the compo 
nent, the risk of a relative movement between the bushing and 
the component due to pulsating or alternating loads is reduced 
significantly. In particular, in combination with the above 
mentioned thermal installation method, the joining force 
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between the bushing and the component is increased, so that 
migrating of the bushing is prevented. 
0010. Another advantage of the aforementioned bushing 
consists in that the form-fit means can be manufactured easily 
and without providing a hydraulic device. For example, the 
form-fit means on the bushing can be manufactured by means 
of a mortising method or a curling method. In the sense of the 
invention, mortising method is understood to be a method in 
which the form-fit means is manufactured by a caulking tool. 
In the mortising method, a simultaneous deformation of the 
bushing, in particular of the form-fit means, can be realized 
around the entire circumference. In the sense of the invention, 
curling method is understood to be a method in which the 
form-fit means is manufactured by a curling tool. 
0011. In a preferred embodiment, the bushing can have a 
bushing body and a head portion which extends transversely, 
in particular vertically, from the bushing body. The form-fit 
means can be formed integrally with the bushing body and/or 
the head portion. In particular, the form-fit means can be 
provided at an end of the bushing body facing away from the 
head portion. The head portion can be formed integrally with 
the bushing body. Providing a bushing with a head portion 
offers the advantage that when coupling the bushing with the 
component, the head portion itself serves to avoid a relative 
movement between the bushing and the component in at least 
one direction, in particular in a longitudinal direction of the 
bushing. The head portion and/or the bushing body can 
directly be coupled with the component. 
0012 Before machining the bushing, in particular manu 
facturing the form-fit means, the bushing can be put onto a 
component or be inserted into a component. This offers the 
advantage that after the machining operation and the deform 
ing operation in particulara plastic deforming operation, Such 
as deforming the form-fit means, no further working steps are 
necessary. 

0013 When manufacturing the form-fit means, a groove 
can beformed into the bushing. Alternatively or in addition, a 
side of the bushing facing away from the head portion can be 
chamfered. In addition, chamfering can be effected on a side 
facing away from the component. The groove can be pro 
duced on an end face of the bushing. Forming a groove in the 
bushing and/or chamfering a side of the bushing offers the 
advantage that the form-fit means can slightly be deformed 
for producing a positive connection. The bushing body is that 
part of the bushing which is not machined when producing the 
form fit-means. 

0014. The form-fit means can be formed as a protruding 
portion. In particular, the form-fit means can be formed as a 
portion protruding from the bushing body and/or from the 
head portion. Furthermore, a cutout counterformed to the 
form-fit means can be produced in the component, into which 
the form-fit means can penetrate. This offers the advantage 
that the risk of a relative movement between the bushing and 
the component is further reduced. 
0015 For producing and deforming the form-fit means, 
the same machining apparatus and/or the same tool can be 
used. Among other things, the machining apparatus serves for 
holding the tool. This offers the advantage that the manufac 
turing operation of the form-fit means on the bushing is 
effected quickly and hence at low cost. For example, when 
manufacturing the bushing with the mortising method or the 
curling method, the caulking tool or the curling tool can be 
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utilized for deforming the form-fit means. For this purpose, a 
force can be exerted on the form-fit means by the tool in 
direction of the component. 
0016. The bushing can be put onto a component or be 
inserted into a component. In the following, the bushing 
which is put onto a component, such as a pin, mandrel, shaft 
or the like, is referred to as external bushing and the bushing 
which is deforming direction of the form-fit part depends on 
whether the bushing is an external or an internal bushing. In 
both cases, the form-fit means is deformed, in particular bent, 
in direction of the component. 
0017. The bushings can be made of various materials and 
can be used for various purposes, such as for wear protection, 
corrosion protection or repair methods of load introduction 
points or fastening points between various components. 
0018 With the present invention, the longitudinal move 
ment is prevented by positive connection and the relative 
movement is prevented by frictional connection. Finally, an 
existing clearance can be compensated. 
0019. Further details and advantages of the invention will 
now be explained in detail with reference to the exemplary 
embodiments illustrated in the drawings. 
0020. In the drawings: 
0021 FIG. 1 shows a bushing according to the invention 
coupled with a component before a deforming operation of 
the form-fit means according to a first embodiment, 
0022 FIG. 2 shows a bushing according to the invention 
coupled with the component after a deforming operation of 
the form-fit means according to a first embodiment, 
0023 FIG. 3 shows a bushing according to the invention 
coupled with a component before a deforming operation of 
the form-fit means according to a second embodiment, 
0024 FIG. 4 shows a bushing according to the invention 
coupled with the component after a deforming operation of 
the form-fit means according to a second embodiment, 
0025 FIG. 5 shows an apparatus for carrying out a curling 
method, 
0026 FIG. 6 shows an enlarged portion of the apparatus 
shown in FIG. 5, 
0027. The bushing 2 according to a first embodiment as 
shown in FIG. 1 is coupled with a component 1. In particular, 
the bushing 2 in part is inserted into a recess 11 of the com 
ponent 1. The bushing 2 includes a head portion 21 and a 
bushing body 20. The head portion 21 substantially extends 
vertically from the bushing body 20 and is in contact with the 
component 1. The bushing body 20 likewise is in contact with 
the component 1. By providing the head portion 21 and by the 
direct contact of the head portion 21 with the component 1, a 
bushing movement in longitudinal direction P' of the bushing 
2 is prevented. 
0028. At its end facing away from the head portion 21 the 
bushing 2 includes two form-fit means in the form of two 
protruding portions 23, 23. The two form-fit means are sepa 
rated from each other by a groove 22 and protrude from the 
bushing body 20. The groove 22 extends from the end face of 
the bushing 2 in direction of the head portion 21. The bushing 
body 20 is regarded as that part of the bushing 2 which is not 
machined, i.e. the part in which no removal of material has 
been effected when making the groove 22. In the component 
1 a cutout 10 is provided, which is counterformed to the 
form-fit means or to the protruding portion 23, 23'. 
0029 FIG. 1 shows a condition in which no deformation 
of the protruding portion 23, 23' is effected. This means that 
the bushing 2 still can move in alongitudinal direction P of the 
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bushing 2, wherein the movement in longitudinal direction P 
is directed opposite to the movement in longitudinal direction 
Pt. 

0030 FIG. 2 shows a condition in which a deformation of 
the form-fit means has been effected. The form-fit means or 
the protruding portion 23 located closer to the component 1 is 
shaped such that the same penetrates into the cutout 10 and 
gets in contact with the component 1. As a result, a position 
connection between the bushing 2 and the component 1 is 
achieved by shaping. By deforming the form-fit means and 
the protruding portion 23 and the resulting contacting of the 
protruding portion 23 with the component 1, a movement of 
the bushing in longitudinal direction Panda rotary movement 
can be prevented. At the same time, a movement of the bush 
ing 2 in a direction transverse to a longitudinal axis L of the 
bushing 2 can be prevented by contacting the component 1 
with the head portion 21 and the form-fit means. 
0031. In FIGS. 3 and 4 a bushing 1 according to a second 
embodiment is shown. FIG.3 shows a condition in which the 
form-fit means is not deformed, and FIG. 4 shows a condition 
in which the form-fit means is deformed. The bushing 2 
according to the second embodiment differs from the bushing 
2 according to the first embodiment in the formation of the 
form-fit means. 

0032. In the bushing 2 according to the second embodi 
ment, only a single form-fit means is formed in the form of a 
portion 23 protruding from the bushing body 20. The form-fit 
means is formed by chamfering a side of the bushing 2 remote 
from the head portion. In particular, that side of the bushing 2 
is chamfered which is provided at the end remote from the 
head portion 21 and on a side of the bushing body 20 facing 
away from the component 1. The form-fit means protrudes 
from the bushing body 20. In this case, too, that portion of the 
bushing 2 is regarded as bushing body 20, from which no 
material is removed during the chamfering operation. 
0033. In the condition shown in FIG.3 a movement of the 
bushing 2 in longitudinal direction P is possible. On the other 
hand, in the condition shown in FIG. 4 a movement of the 
bushing 2 in longitudinal direction P is not possible, since the 
form-fit means 23 is deformed. A rotary movement also is 
prevented. In particular, the form-fit means 23 is deformed 
Such that it penetrates into the cutout 10 and gets in contact 
with the component 1, whereby a positive connection 
between the bushing 2 and the component 1 is produced. In 
this position of the form-fit means, a movement of the bushing 
2 in longitudinal direction P of the bushing 2 is avoided. 
0034 FIG. 5 shows a machining apparatus for carrying out 
the curling method. FIG. 6 shows an enlarged portion of the 
engagement region of the apparatus tool with the bushing. 
The machining apparatus includes a carrier 3 for carrying the 
bushing 2 and the component 1. Furthermore, the machining 
apparatus includes a tool holder 4 which holds a tool 40. The 
tool 40 can rotate about an axis of rotation and also perform a 
lifting movement along a longitudinal axis of the machining 
apparatus. The tool holder can be a drill press. 
0035. In the following, the operation of joining the bush 
ing 2 with the component 1 will be explained. In the compo 
nent 1, the cutout 10 is produced before the coupling opera 
tion with the bushing 2. This can be effected by the machining 
apparatus shown in FIG. 5 or by another apparatus. Subse 
quently, coupling of the bushing 2 with the component 1 is 
effected. For this purpose, the bushing 2 is inserted into the 
cutout 11 of the component. After the inserting operation, the 
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groove 22 and hence the form-fit means is produced in the 
bushing 2 by means of the tool 40. 
0036. In the final analysis, a force is exerted by the tool 40 
in direction of the head portion 20 of the bushing, so that the 
form-fit means or the protruding portion 23 is deformed. The 
form-fit means is bent and penetrates into the cutout 10 of the 
component 1 and gets in contact with the same, whereby a 
positive connection between the bushing 2 and the compo 
nent 1 is produced. Subsequent to the deforming operation, 
the bushing 2 is coupled with the component 1 Such that a 
relative movement between the bushing 2 and the component 
1 is not possible. 

1. A bushing (2) for coupling with a component (1), 
wherein the bushing (2) includes at least one form-fit means 
which is integrally formed with the bushing (2) and after a 
deformation to avoid a relative movement between the bush 
ing (2) and the component (1) can be brought in positive 
connection with the component (1). 

2. The bushing (2) according to claim 1, wherein the bush 
ing (2) includes a bushing body (20) and a head portion (21), 
which extends transversely, in particular vertically, from the 
bushing body (20). 

3. The bushing according to claim 2, wherein the form-fit 
means is formed integrally with the bushing body (20) and/or 
the head portion (21). 

4. The bushing (2) according to claim 2, wherein the form 
fit means is provided at an end of the bushing body (20) facing 
away from the head portion (21). 

5. The bushing (2) according to claim 2, wherein the form 
fit means is a portion (23, 23') protruding from the bushing 
body (20) and/or the head portion (21). 

6. A method for avoiding a relative movement between a 
bushing (2) and a component (1) coupled with the bushing 
(2), which includes the following steps: 

machining of the bushing (2) for producing a form-fit 
means, and 

shaping of the form-fit means, so that after the shaping 
operation a positive connection exists between the bush 
ing (2) and the component (1). 

7. The method according to claim 6, wherein for manufac 
turing a form-fit means, a groove (22) is formed into the 
bushing (2) and/or a side of the bushing (2) is chamfered. 
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8. The method according to claim 6, wherein manufactur 
ing a form-fit means is carried out by means of a curling 
method or a mortising method. 

9. The method according to claim 6, wherein in the com 
ponent (1) a cutout (10) counterformed to the form-fit means 
is produced. 

10. The method according to claim 6, wherein shaping of 
the form-fit means is effected by the same machining appa 
ratus and/or the same tool (40) by which the form-fit means is 
produced. 

11. The bushing (2) according to claim 3, wherein the 
form-fit means is provided at an end of the bushing body (20) 
facing away from the head portion (21). 

12. The bushing (2) according to claim 11, wherein the 
form-fit means is a portion (23, 23') protruding from the 
bushing body (20) and/or the head portion (21). 

13. The bushing (2) according to claim 4, wherein the 
form-fit means is a portion (23, 23') protruding from the 
bushing body (20) and/or the head portion (21). 

14. The bushing (2) according to claim 3, wherein the 
form-fit means is a portion (23, 23') protruding from the 
bushing body (20) and/or the head portion (21). 

15. The method according to claim 7, wherein manufac 
turing a form-fit means is carried out by means of a curling 
method or a mortising method. 

16. The method according to claim 15, wherein in the 
component (1) a cutout (10) counterformed to the form-fit 
means is produced. 

17. The method according to claim 8, wherein in the com 
ponent (1) a cutout (10) counterformed to the form-fit means 
is produced. 

18. The method according to claim 7, wherein in the com 
ponent (1) a cutout (10) counterformed to the form-fit means 
is produced. 

19. The method according to claim 15, wherein shaping of 
the form-fit means is effected by the same machining appa 
ratus and/or the same tool (40) by which the form-fit means is 
produced. 

20. The method according to claim 9, wherein shaping of 
the form-fit means is effected by the same machining appa 
ratus and/or the same tool (40) by which the form-fit means is 
produced. 


