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FIG. 1

(57) Abstract: The invention relates to a de-
vice (1) for machining a stepped shaft (2), hav-
ing a workpiece rest (6); having a disk arrange-
ment (3) which has a grinding disk (4) and a
control disk (5); and having an axial stop ar-
rangement (7), wherein the axial stop arrange-
ment (7) has a contact adapter (8) which can be
temporarily placed in contact with an end sur-
face portion (9) of the shaft (2) and which has a
punctiform contact surface (10) for contact
against a stop part (11) of the stop arrangement
(7). (Figure 3)
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METHOD AND DEVICE FOR MACHINING SHAFTS

Description

The invention relates to a method and to a device for machining stepped shafts
according to claim 1 and claim 3 respectively.

Prior art for the machining of a stepped shaft is grinding using centering bores.
However, this has the disadvantage that productivity is low and the production
tolerances are relatively large on account of the bracing of the shaft and the associated
deformations. It is likewise known to machine stepless shafts by means of so-called
centerless grinding without the use of centering bores.

It is therefore an object of the present invention to create a method and a device
for machining a shaft, in particular a stepped shaft, which enable increased productivity
in relation to the prior art and permit an improvement in production accuracy.

Said object is achieved by means of the features of claim 1 and of claim 3.

The fact that, according to the invention, punctiform contact is used for the
axial guidance of the shaft during the machining process yields the advantage that axial
run-out of the shaft and angular errors of the stop do not result in axially oscillating
shaft movements which mcrease the production tolerances of the axial shaft steps, and
have only an extremely small effect, if any, on production accuracy.

In this connection, punctiform contact is to be understood as as small a (central
punctiform) contact surface as possible with respect to the stop, which makes it
possible to avoid the above-stated adverse effects on production accuracy.

The subclaims relate to advantageous refinements of the invention.

What is particularly advantageous is movable guidance of the shaft by means of
the punctiform contact, since this permits a further increase in production accuracy.

Further details, advantages and features of the present invention can be
gathered from the following description of an exemplary embodiment on the basis of
the drawing, in which:
figure 1 shows a schematically highly simplified illustration of a device for

machining a shaft,
figure 2 shows a perspective view of a shaft placed on a workpiece rest, with a

stop device according to the invention,
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figure 3 shows an enlarged detail illustration of the shaft according to figure 2,

for the explanation of a stop arrangement of the device according to the

invention,

figure 4 shows a diagrammatic illustration of the stop arrangement according to
figure 3,

figure 5 shows a perspective illustration of the stop arrangement after the

removal of the shaft, and
figure 6 shows a perspective illustration of a single-piece cage.

Figure 1 shows a device 1 for machining a shaft 2 in a schematically highly
simplified illustration. The shaft 2 is a stepped shaft, as can be seen from figure 2, in
which can be seen shaft steps 2A, 2B and 2C which each have different diameters.

Figure 1 shows that, for machining the shaft 2, the device 1| has a disk
arrangement 3 which has at least one grinding disk 4 and one control disk 5. Here, the
disks 4 and 5 are arranged at both sides of the shaft 2 and both rotate in the same
direction. The shaft 2 rotates in the opposite direction, and during the machining
process, rests on a workpiece rest 6, which is also referred to as a grinding rule.

Figure 2 illustrates the shaft 2 on the workpiece rest 6, with the disk
arrangement 3 not being shown in order to simplify the illustration. Figure 2 shows that
the shaft 2 is fixed in its position on the workpiece rest 6 by an axial stop arrangement
7 which is fastened to the workpiece rest 6, as can also be seen for example from figure
5. The axial stop arrangement 7 will be explained in more detail below, in particular
with reference to figures 3 to 6.

Accordingly, the stop arrangement 7 has a contact adapter 8 which, in the
example, can be temporarily plugged into an end surface portion 9 of the shaft 2, for
which purpose the shaft 2 has a recess (not illustrated in any more detail in the figures)
in the end surface portion 9. For this purpose, the contact adapter 8 has a journal 21
which can be seen in figure 5, after the removal of the shaft 2. It is likewise possible
for the shaft 2 to be plugged into a bore of the contact adapter 8 or for the contact
between the shaft 2 and the contact adapter 8 to be realized by means of frictional
engagement in the end surfaces.

Figures 3 and 4 also show that the contact adapter 8 has a punctiform contact
surface 10 which is arranged between an end surface 20 of the shaft 2 and the stop part

11. As has already been explained in the introduction, the term “punctiform” is to be
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understood according to the mvention to mean a contact surface 10 which enables an
increase in the production accuracy of the shaft 2. In figure 4, said punctiform contact
surface 10 is formed, m the schematic illustration of figure 4, in the manner of a point,
though this is not imperative. In fact, it can be seen from figure 3 that a punctiform
contact surface 10 may also be understood to mean an areal configuration of said
contact surface 10.

Figure 4 in particular shows that the contact adapter 8 is guided in a movable
fashion 1n the stop arrangement 7. In the embodiment illustrated in figures 3 to 6, the
stop arrangement 7 has, for this purpose, for example a cage 12 in which a stop part 11
is fixed, which stop part 11 has a counterpart surface 13 on which the punctiform
contact surface 10 rests during the production of the shaft 2.

In the embodiment illustrated in figures 3 to 5, the stop arrangement 7 has two
cage parts 12A and 12B which, m figures 3 and 5, are connected to one another by
means of a screw connection 12, with the stop element 11 which is arranged between
the cage parts 12A and 12B functioning as a spacer.

The cage parts 12A and 12B each have retaining claws 14 and 15 which engage
around a connecting region 17 of the contact adapter 8 and engage behind a retaining
collar 18 so as to retain the contact adapter 8 within the cage in a movable fashion, as
can be seen in particular from the schematic illustration of figure 4. Here, the
punctiform contact surface 10 is formed on a point region 19 of the contact adapter 8.

It can be seen from the illustration of figure 5 that, in said embodiment, the
retaining claws 14 and 15 are integral parts of the cage parts 12A and 12B and are of
approximately semi-circular design, so as to provide the movable guidance of the
contact adapter 8 as is desired in particular from figure 4 on account of the clearances
shown therein between the cage 12 and the contact adapter 8. By means of said
guidance, it is possible in particular for axial run-out of the end surface 20 and
unevenness and angular errors of the counterpart surface 13 to be compensated in
conjunction with the punctiform contact surface 10.

As illustrated in figure 6, the cage may also be formed in one piece. For this
purpose, the retaining claws 14 and 15 are replaced by a U-shaped bracket 25 with an
opening 26 for holding a contact adapter 8.

In addition to the above written disclosure, reference is hereby explicitly made

to the diagrammatic illustration thereof in figures 1 to 6.
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CLAIMS

1. A method for machining a stepped shaft (2), having the following

method steps:

- placing the shaft (2) on a workpiece rest (6);

- placing an end surface (20) of the shaft (2) in contact with an
axial stop part (11) of the workpiece receptacle (6), and

- grinding that region (2A, 2B, 2C) of the shaft (2) which 1s to be
machined,

wherem

- the end surface (20) of the shaft (2) is placed in contact with the

stop part (11) by means of punctiform contact (10).

2. The method as claimed in claim 1, wherein the punctiform contact (10)

s movable.

3. A device (1) for machining a stepped shaft (2),
- having a workpiece rest (6);
- having a disk arrangement (3) which has a grinding disk (4) and
a control disk (5); and

- having an axial stop arrangement (7),
wherein
- the axial stop arrangement (7) has a contact adapter (8)

e which can be temporarily placed in contact with an end surface portion
(9) of the shaft (2) and

e which has a punctiform contact surface (10) for contact against a stop

part (11) of the stop arrangement (7).

4, The device as claimed in claim 3, wherein the stop arrangement (7) has

a cage (12) in which the stop part (11) 1s fixed.

5. The device as claimed in claim 3 or 4, wherein the contact adapter (8) is

guided in a movable fashion.
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6. The device as claimed in one of claims 3 to 5, wherein the stop

arrangement (7) is fixed to the workpiece rest (6).

7. The device as claimed in one of claims 3 to 6, wherein the contact

adapter (8) is releasably plugged into the end surface portion (9) of the shaft.

8. A stop arrangement (7) of a device for machining a shaft,
- having a contact adapter (8) which has a punctiform contact
surface (10); and
- having a stop part (11) which has a counterpart surface (13) for

the punctiform contact surface (10).

9. The stop arrangement as claimed in claim 8, wherein the contact adapter

(8) 1s guided in a movable fashion.

10.  The stop arrangement as claimed in claim 9, characterized by a cage

(12) in which the contact adapter (8) is guided in a movable fashion.

11.  The stop arrangement as claimed in claim 10, wherein the stop part (11)

1s fixed in the cage (12).

12.  The stop arrangement as claimed in claim 10 or 11, wherein the cage
(12) has two cage parts (12A, 12B) which can be connected to one another by means of
the stop part (11) which serves as a spacer, and said cage parts (12A, 12B) have

retaining claws (14, 15) for movably guiding the contact adapter (8).

13.  The stop arrangement as claimed in claim 10 or 11, wherein the cage
(25) 1s formed in one piece and has an opening (26) through which the stop part (11)

can be placed in contact with the shaft (2).

14.  The stop arrangement as claimed in claim 12, wherein, to connect the

cage parts (12A, 12B), a screw connection (16) is provided which extends through said
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cage parts (12A, 12B) and the stop part (11).
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FIG. 6
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