
- 1 - Apparatus for Double-Sided, Grinding Machining of Flat Workpieces The
invention relates to an apparatus for the double-sided, grinding machining
of flat workpieces with an upper and a lower work disk, each of which has a
work surface with a grinding layer, wherein the work surfaces form a work
gap amongst themselves, in which workpieces can be ground, wherein at least
one of the work disks is rotatably drivable by means of a driving
mechanism, and further having a device for guiding the workpieces in the
work gap. The use of double-side, surface-grinding machines for precise
machining of workpieces with two plane-parallel surfaces is known. There
are many corresponding machines with different designs. All conventional
double-side, surface-grinding machines are similar in that they have two,
normally annular work disks, the front surfaces of which are covered with
an abrasive material and face each other and which form a work gap amongst
themselves, through which the workpieces are guided and thereby processed
simultaneously on both sides. A double-side grinding machine with planetary
kinematics, as described in DE 195 47 085 Al, is just named as an example.
The machining of certain materials, for example soft steels, with such
machines results in normally undesired burr formation on the workpiece
edges, whereby remachining on special deburring machines is required. Many
models of such machines are also known, wherein grinding buns are normally
removed with brush deburrers. For this, the workpieces are directed past
rotating brushes, the bristles of which are studded with abrasive grains. A
corresponding device is known for example from DE 20 2004 013 279 U1. The
deburring of the workpieces with such machines represents another machining
step in addition to the grinding machining, which accordingly increases the
effort and cost of the machining of flat workpieces.  - 2 - 



Based on the explained state of the art, the object of the invention is to
provide an apparatus of the initially named type, with which a
double-sided, grinding machining of flat workpieces that tend to form burrs
is also possible with little effort and high quality. This object is solved
by the subject of claim 1. Advantageous embodiments can be found in the
dependent claims, the description and the figures. For an apparatus of the
initially named type, the object of the invention is solved in that
deburring means are arranged on at least one of the work disks and are
designed to deburr the workpieces during their machining in the apparatus.
In the apparatus, the workpieces to be machined are moved by the guiding
device in the work gap formed between the work surfaces of the work disks
and thereby ground simultaneously on both sides by the work surfaces in
that, in a known manner, at least one of the work disks is driven in a
rotating manner. The work disks can be arranged coaxially for machining.
However, a non-coaxial alignment of the work disks is also possible. The
machining of the flat workpieces normally serves to produce plane-parallel
workpiece surfaces. For example, they can be made of a metallic material,
in particular a steel material. For example, the workpieces can also be
semiconductor wafers or other workpieces. In the course of the grinding,
more or less prominent burrs can form on the workpiece edges depending on
the workpiece material. The apparatus according to the invention thus has
deburring means arranged on at least one work disk. The deburring means
according to the invention can be provided in particular on both work
disks. Through these debuffing means, the workpieces  - 3 - 



are already deburred in the apparatus during their grinding machining or
respectively the burr formation is already counteracted through the
deburring means. Thus, a considerable amount of burrs cannot even form in
the first place. The deburring means are thereby arranged such that the
workpieces en route to their machining in the apparatus come in contact
with both the work surfaces and with the deburring means. The apparatus
according to the invention thus combines the functionality of a
double-side, surface-grinding machine with that of a deburring machine so
that the workpieces are simultaneously ground and deburred. Thus, in situ
deburring takes place during machining. According to one embodiment, the
deburring means can be integrated into the work surface of the at least one
work disk. The workpieces will be simultaneously deburred in the work gap
during their machining in it. A particularly compact construction of the
apparatus is achieved in this manner. For this, the at least one work disk
can have at least one recess formed in the area of the work surface, in
particular at least one groove, in which the deburring means are arranged.
Corresponding recesses in the front surface bordering the work gap of the
at least one work disk are thus formed for the deburring means. Depending
on the type of machining of the workpieces or respectively the embodiment
of the guide device for the workpieces and thus the movement paths
described by them in the course of machining in the work gap, different
geometrical designs of the deburring means can be advantageous. In another
embodiment, the deburring means can thus be arranged in a ring-like manner
circumferentially in the work surface and/or radially in the work surface
and/or in a curved manner in the work surface.  - 4 - An integration of the
deburring means in the work surfaces is in particular advantageous for
devices with so-called planetary kinematics. According to another
embodiment, the device can have at least one, in particular several, runner
disks arranged in the work gap for guiding the workpieces, which receives
the workpieces to be processed in recesses and can be rotated by means of a
roller device, whereby workpieces received in the runner disk move along
cycloid paths in the work gap. The roller device can have, in a known
manner, an inner and an outer pin or toothed ring, wherein at least one of
the pin or toothed rings can be rotated by means of a drive. The at least
one runner disk can then accordingly have external teeth on its perimeter,
with which it rolls on it during the rotation of at least one pin or
toothed ring. It is also possible to arrange the deburring means outside of
the work surface on the at least one work disk. The deburring means can
thereby be connected with the work disk, but do not have to be.
Furthermore, it can be provided that the deburring means are arranged
annularly and circumferentially on the outer perimeter of the work disk.
Additionally or alternatively, it can be provided in the case of annularly
designed work disks that the deburring means are arranged annularly
circumferentially on the inner perimeter of the work disk. The deburring
means thus run annularly along the inner and/or outer perimeter of the at
least one work disk. In this embodiment, the workpieces are deburred when
they are removed from the work gap or enter it and thus make their way into
the action area of the deburring means. This removal or insertion of the
workpieces and the corresponding contact with the deburring means can take
place once or cyclically in the course of workpiece processing. 



The design of the deburring means outside of the work surface is
particularly suitable for devices that do not have planetary kinematics.
Accordingly, in the case of the apparatus according to the invention, the
device for guiding the  - 5 - workpieces in the work gap can also guide for
the purpose of machining the workpieces out of one area outside of the work
gap into the work gap and back out of it again. Such a device can for
example have a rotatably driven guide disk, the rotational axis of which is
arranged mainly parallel but offset to the rotational axis/axes of the work
disks. The workpieces can be held by this guide disk and in the course of
the rotation of the guide disk guided into the work gap, through it and out
of the work gap again. They thereby come in contact with the deburring
means arranged for example on the edge of the at least one work disk.
According to another especially practical embodiment, the deburring means
can have deburring brushes, which protrude with their bristles over the
plane of the work surface of the at least one work disk. The brushes can
have individual bristle bunches, which are provided with abrasive grains
for deburring. The bristle bunches are arranged behind each other along a
for example annular, radial or curved progression of the deburring means.
They protrude slightly beyond the plane spanned by the work surface of the
respective work disk, that is in particular into the work gap. The
workpieces then come in contact with the bristles during machining and are
deburred in this manner. In practice, it has proven beneficial if the
bristles protrude 0.1 mm to 1 mm over the work surfaces into the work gap. 



According to another embodiment, the deburring means, in particular the
deburring brushes, can be height-adjustable. This height adjustability can
define exactly how far the deburring means can extend into the work gap.
Moreover, a continuous readjustment of the position of the deburring means
can be performed with the height adjustability if necessary, in order to
maintain the desired projecting length even in the case of wear and tear of
the deburring means. Normally, the wear of the deburring means takes place
faster or slower  - 6 - than the wear of the grinding layers of the work
disks. The height adjustment of the deburring means can for example take
place through replaceable fixed or adjustable spacers, on which the
deburring means, for example the deburring brushes are mounted. However, an
adjustment is also conceivable by means of set screws, which can be
actuated manually or by motor and permit height adjustment in this manner.
According to another embodiment, the deburring means can be driven in a
rotating manner. The deburring effect is improved through rotation of the
deburring means. The deburring means can thereby be driven by the same
drive as the at least one work disk. But it is also conceivable to provide
another separate drive than that of the work disk for the deburring means.
This is conceivable in particular when the deburring means are arranged
outside of the work disks and independently of them. In the case of this
embodiment, the rotational speeds for the work disks and the deburring
means can be selected independently of each other and opposite rotational
directions can also be set for example. The flexibility is thereby
increased and the deburring effect can be further optimized. One exemplary
embodiment of the invention is explained below in greater detail using
figures. The drawing shows schematically in: Fig. I the general structure
of an apparatus according to the invention in a 



perspective view according to a first exemplary embodiment, Fig. 2 a
section of an apparatus according to the invention in a perspective view
according to a second exemplary embodiment, Fig. 3 a work disk of an
apparatus according to the invention in a top view according to a first
exemplary embodiment, Fig. 4 the work disk shown in Figure 3 in
cross-section,  - 7 - 



Fig. 5 a work disk of an apparatus according to the invention in a top view
according to a second exemplary embodiment, Fig. 6 the work disk shown in
Figure 5 in cross-section, and Fig. 7 a work disk of an apparatus according
to the invention in a top view according to a third exemplary embodiment.
If not specified otherwise, the same reference numbers are used for the
same objects in the figures. Figure 1 shows the general structure of an
apparatus according to the invention for double-sided machining of flat
workpieces. The apparatus shown in the example in Figure 1 is a double-side
grinding machine 10 with planetary kinematics. The apparatus 10 has an
upper pivot arm 12, which can be pivoted around a vertical axis via a pivot
device 16 mounted on a bottom base 14. An annular upper work disk 18 is
carried on the pivot arm 12. The upper work disk 18 is rotatably drivable
via a drive motor not shown in greater detail in Figure 1. On the bottom
side not shown in Figure 1, the work disk 18 has a work surface, which is
provided in the shown example with a grinding layer. The base 14 has a
carrier section 20, which has an annular lower work disk 22. It also has a
work surface on its top side. The lower work disk 22 is also rotatably
drivable via a drive motor (not shown), in particular opposite to the upper
work disk 18. Several runner disks 24 are shown on the lower work disk 22,
each of which have recesses 26 for workpieces to be machined. The runner
disks 24 each have external teeth 28, with which they engage with an inner
pin rim 30 and an outer pin rim 32 of the apparatus. In this manner, a
roller device is formed, wherein the runner disks 24 can also be rotated
during a rotation of the lower work disk 22 for example via the inner pin
rim 30. The workpieces arranged in the recesses of the runner disks 24 then
move along cycloid paths.  - 8 - For machining, the workpieces to be ground
are inserted into the recesses 26 of the runner disks 24. The two work
disks 18, 22 are aligned with each other coaxially by pivoting the pivot
arm 12. They then form amongst themselves a work gap, in which the runner
disks 24 are arranged with the workpieces held by them. In the case of at
least one rotating upper or lower work disk 18, 22, the upper work disk 16
is then pressed for example onto the workpieces by means of high-precision
load system. A pressing force is then exerted on the workpieces to be
processed from both the upper and the lower work disk 18, 22 and they are
simultaneously ground on both sides. The structure and the function of this
type of double-side machining machine 10 are generally known to a person
skilled in the art. 



Figure 2 shows a part of the apparatus according to the invention according
to a second exemplary embodiment in a perspective view. The annular upper
work disk 18 and the also annular lower work disk 22 can be seen. The upper
work disk 18 has, as in the example shown in Figure 1, a work surface 34
with a grinding layer. Accordingly, the lower work disk 22 also has a work
surface 36 with a grinding layer. The work surfaces 34, 36 amongst each
other border the work gap. In the example shown in Figure 2, the upper and
lower work disks 18, 22 are aligned with each other mainly coaxially and
rotate around rotational axes 38. 39. In contrast to the apparatus shown in
Figure 1, the apparatus in Figure 2 has no planetary kinematics. Rather,
the device for guiding the workpieces in the work gap according to Figure 2
also has an annular guide disk 40, in which workpieces to be machined (not
shown) are held in recesses 41. The guide disk 40 is rotatably drivable.
Its rotational axis 42 runs mainly parallel to the rotational axis 38 of
the work disks 18, 22, but offset to it. In particular, the rotational axes
38, 39 of the work disks 18, 22 can be slightly tipped against each other,
in order to enable the insertion of the workpieces in the work gap. Through
a rotation of the guide disk 40, the workpieces held in  - 9 - the recesses
41 (not shown in Figure 2) are guided through the work gap formed between
the rotating work disks 18, 22 and accordingly machined in the work gap on
two sides in a grinding manner. The structure and the function of this type
of double-side machining machine 10 are generally known to a person skilled
in the art. Of course, the work disks can also be arranged non-coaxially
with respect to each other, for example mainly parallel, but have
rotational axes arranged offset with respect to each other. Such machines
are also generally known to a person skilled in the art. Figures 3 and 4
show an example of an annular lower work disk 22 that can be used in the
apparatuses shown in Figure 1 and Figure 2. In the case of the work disk 22
shown in Figures 3 and 4, deburring means 44, deburring brushes 44 in the
example shown, are integrated into the work surface 36. For this, the work
disk 22 has an annual, circumferential groove 46 in the area of its work
surface 36, in which the deburring brushes 44 are arranged. They thus also
progress circumferentially in the work surface 36. For example, the
deburring brushes 44 have several bristle bunches (not shown in greater
detail), which are arranged behind each other along the progression of the
deburring brushes 44. As can be seen in the cross-section in Figure 4, the
deburring brushes 44 with their bristles project over the plane of the work
surface 36 of the work disk 22. When used in the apparatuses from Figure 1
or Figure 2, the workpieces thus come in contact with the projecting
deburring brushes 44 during the course of their machining in the apparatus
and are simultaneously deburred in this manner during their machining. The
integration of the deburring means 44 shown in Figures 3 and 4 into the
work surface 36 of the work disk 22 is suited in particular for use in an
apparatus with planetary kinematics, as shown for example in Figure 1.  -
10 - 



deburring brushes 44 in this work disk 22 are arranged outside of the work
surface 36 on the work disk 22. The deburring brushes 44 are thereby
arranged annularly circumferentially on the outer perimeter 48 of the work
disk 22 and fastened in a manner not shown in greater detail. The fastening
can be provided on the work disk 22 or otherwise independently of the work
disk 22. In the course of their rotation with the guide disk 40, the
workpieces held in the guide disk 40 come into the action area of the
deburring brushes 44 as they enter and exit the work gap formed between the
work surfaces 34, 36 and are correspondingly deburred. Although this is not
shown in Figures 5 and 6, additional or alternative deburring means 44 can
naturally also be arranged annularly circumferentially on the inner
perimeter 50 of the work disk 22. The embodiment shown in Figures 5 and 6
is suitable in particular for use in an apparatus as shown schematically in
Figure 2. Depending on the design of the guide device for the workpieces
and thus the paths described by them in the course of the machining in the
work gap, further geometrical designs of the deburring means 44 can be
advantageous. In this regard, a top view of the work disk 22 with deburring
brushes 44, which progress radially in the work surface 36 and are
integrated into the work surface 36, is shown in Figure 7 only as an
example. Naturally, the deburring means 44 could also progress for example
in a curved manner in the work surface 36 guided by corresponding recesses
46 or describe another progression. Please note that even though Figures 3
through 7 show examples of a lower work disk 22, the upper work disk 18 can
naturally be provided with deburring means according to the invention
alternatively or additionally to the lower work disk 22.  The deburring
brushes 44 shown in the figures are height-adjustable so that a sufficient
projecting length of the deburring brushes 44 beyond the work surface plane
into the work gap is always ensured even during the wear of the brushes 44.
In the example shown, this projecting length is set between 0.1 and 1 mm.
- 12 - 



Claims:  1. Apparatus for the double-sided, grinding machining of flat
workpieces with an upper and a lower work disk (18, 22), each of which has
a work surface (34, 36) with a grinding layer, wherein the work surfaces
(34, 36) form a work gap amongst themselves, in which workpieces can be
ground, wherein at least one of the work disks (18, 22) is rotatably
drivable by means of a driving mechanism, and further having a device for
guiding the workpieces in the work gap, characterized in that deburring
means (44) are arranged on at least one of the work disks (18, 22), which
are designed to deburr the workpieces during their machining in the
apparatus. 2. The apparatus according to claim 1, characterized in that the
at least one work disk (18, 22) has at least one recess (46) formed in the
area of the work surface (34, 36), in particular at least one groove (46),
in which the deburring means (44) are arranged. 3. The apparatus according
to claim 2, characterized in that the deburring means (44) are arranged
annularly circumferentially in the work surface (34, 36) and/or running
radially in the work surface (34, 36) and/or running in a curved manner in
the work surface (34, 36). 4. The apparatus according to one of the
previous claims, characterized in that the device for guiding the
workpieces has at least one runner disk (24) arranged in the work gap,
which receives the workpieces to be machined in recesses (26) and can be
rotated by means of a roller device, whereby received workpieces in the
runner disk (24) move along cycloid paths.  



- 13 - 5. The apparatus according to one of the previous claims,
characterized in that the deburring means (44) are arranged outside the
work surface (34, 36) on the at least one work disk (18, 22). 6. The
apparatus according to claim 5, characterized in that the deburring means
(44) are arranged annularly circumferentially on the outer perimeter (48)
of the work disk (18, 22). 7. The apparatus according to one of claims 5 or
6, characterized in that the at least one work disk (18, 22) is designed
annularly and that the deburring means (44) are arranged annularly
circumferentially on the inner perimeter (50) of the work disk (18, 22). 8.
The apparatus according to one of the previous claims, characterized in
that the deburring means (44) have deburring brushes (44), which project
with their bristles over the plane of the work surface (34, 36) of the at
least one work disk (18, 22). 



9. The apparatus according to claim 8, characterized in that the deburring
means (44) are height-adjustable. 10. The apparatus according to one of the
previous claims, characterized in that the deburring means (44) can be
driven in a rotating manner. 11. The apparatus according to claim 10,
characterized in that the deburring means (44) can be driven in a rotating
manner independently of the at least one work disk (18, 22). 




