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The invention relates to a method for the production of a one-piece metallic multiple wheel (2) for a traction mechanism, having at
least two single wheels (3, 4) disposed next to each other, each having a wheel body (5, 6) with an exterior circumference (7, 8),
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(57) Abrege(suite)/Abstract(continued):
wherein teeth (9, 10) are distributed across the outer circumference (7, 8) for engaging the traction mechanism, and wherein at

least one of the at least two single wheels (3, 4) Is configured as a chain, gear, or toothed belt wheel. The chain, gear, or toothed
belt wheel Is produced having a rough contour, wherein the tooth thickness of the rough contour - in an axial view - Is larger than
the tooth thickness of the final contour of the finished chain, gear, or toothed belt wheel, and this rough contour is then reformed by
means of non-machining reforming, particularly by means of rolling, into the finished tooth contour as a function of the traction
mechanism used, wherein a toothed belt wheel contour Is produced from a chain wheel, or gear wheel contour, or a chain wheel
contour Is produced from a gear wheel or toothed belt wheel contour, or a gear wheel contour Is produced from a toothed belt
wheel or a chain wheel. The invention further relates to a preform for the production of a multiple wheel, and to a multiple wheel.
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ABSTRACT

The invention relates to a method for the production of a one-piece, metal multiple
wheel (2) for a traction mechanism comprising at least two adjacently disposed
single wheels (3, 4), each comprising a wheel body (5, 6) having an outer circum-
ference (7, 8), wherein teeth (9, 10) for engaging the traction mechanism are ar-
ranged in a distributed manner over the outer circumference (7, 8), and wherein at
least one of the two single wheels (3, 4) is configured as a sprocket, gear or
toothed belt wheel. The sprocket, gear or toothed belt wheel is produced with a
rough contour, wherein a tooth thickness of the rough contour (17), in axial view, Is
greater than the tooth thickness of the final contour of the finished sprocket, gear
or toothed belt wheel and thereafter depending on the traction means used, this
rough contour is reformed by non-machining reforming, in particular by rolling, into
the finished tooth contour, wherein a toothed belt wheel contour is produced from
a sprocket wheel or gear wheel contour or a sprocket wheel contour is produced
from a gear wheel or toothed belt wheel contour, or a gear wheel contour Is pro-
duced from a toothed belt or sprocket wheel. The invention further relates to a pre-

form for producing multiple wheel and to a multiple wheel.

(Fig. 1)
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Method for the production of a one-piece metallic multiple wheel, preform for the
production thereof, and multiple wheel

The invention relates to a method for the production of a one-piece, metal multiple
wheel for a traction mechanism comprising at least two adjacently disposed single
wheels, each comprising a wheel body having an outer circumference, wherein
teeth for engaging the traction mechanism are arranged in a distributed manner
over the outer circumference, and wherein at least one of the two wheels is con-
figured as a sprocket, gear or toothed belt wheel, as well as a preform for pro-

ducing a one-piece, metal multiple wheel and a one-piece, metal multiple wheel.

Multiple sprocket wheels are already known from the prior art. Thus, for example,
DE 102 16 524 A describes a chain drive comprising two drive chains disposed
adjacently to one another and over multiple sprocket wheels. Such multiple
sprocket wheels are either configured as multi-piece, wherein a plurality of single
sprocket wheels are connected to one another, but also as one-piece, wherein a
wheel body comprises a plurality of single wheels having corresponding toothed
structures on the outer circumferences. The tooth geometry is fixed in the manu-
facturing method both in the one-piece and in the multi-piece variant. It is therefore
necessary to keep in stock corresponding moulds and tools for each multiple

sprocket wheel having the special tooth geometry in each case.

It is the object of the present invention to provide a possibility for configuring the

production of multiple wheels for a traction mechanism in a more variable manner.

This object of the invention is achieved independently in each case by producing
the sprocket, gear or toothed belt wheel having a rough contour 17 in the method
according to the invention, wherein the tooth thickness of the rough contour, in
axial view, is greater than the tooth thickness of the final contour of the finished
sprocket, gear or toothed belt wheel and thereafter depending on the traction
means used, this rough contour is reformed by non-machining reforming, in par-
ticular by rolling, into the finished tooth contour, wherein a toothed belt wheel con-
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tour is produced from a sprocket wheel or gear wheel contour, a sprocket wheel
contour is produced from a gear wheel or toothed belt wheel contour, or a gear
wheel contour is produced from a toothed belt or sprocket wheel, by means of a
pre-form corresponding to these features and used in this method for producing a
one-piece metal multiple wheel for a traction device and by means of a one-piece
metal multiple wheel for a traction drive itself, in which the at least one of the two
single wheels is produced by non-machining reforming, in particular by rolling from
a rough contour for a sprocket, gear or toothed belt wheel, wherein a toothed belt
wheel contour is produced from a sprocket wheel or gear wheel contour, a
sprocket wheel contour is produced from a gear wheel or toothed belt wheel con-

tour, or a gear wheel contour is formed from a toothed belt or sprocket wheel.

With the aid of the invention, the respectively desired wheel, for example, gear
wheel, sprocket wheel or toothed belt wheel can be produced from a preform de-
pending on the intended traction means, so that it is possible to prefabricate cor-
responding preforms regardless of the ultimate tooth geometry, with the result that
it is possible to respond more rapidly to customer requirements since only the cor-
responding reforming into the ultimate tooth geometry is necessary. It is therefore
possible to produce these preforms for stock so that production bottlenecks can be
evened out by corresponding preproduction at times of lower usage of capacity.
The invention can therefore be seen in that either the finished tooth contour of the
sprocket or gear wheel or the finished tooth contour of a toothed belt wheel is pro-
duced from the rough contours. Due to the non-machining reforming, in particular
rolling, it is additionally achieved that the material wastage can be significantly re-
duced compared with conventional production methods in which the tooth geo-
metry has been produced from the original form by machining. in addition, multiple
wheels which cannot be produced by normal sintering methods or only with con-
siderably higher expenditure, can also be produced relatively simply, for example,
a triple wheel in which the middle single wheel has a smaller diameter than the two

peripheral single wheels.

According to one embodiment of the method, the tooth height can be reduced be-
fore the reforming so that the variability of the tooth contour to be fixed can be in-
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creased. It is therefore possible to respond better to different diameters of single

wheels.

According to one embodiment of the preform according to the invention, it is pro-
vided that the rough contour of the teeth is configured at least approximately as
evolvent-like, with the result that the non-machining reforming, that is the expul-
sion of material, can be made easier. A lower degree of wear of the reforming

tools or reforming machines can also be achieved.

The preform can furthermore consist of a sintered metal or a sintered metal alloy.

Since these components have a more or less high porosity after sintering, it is
advantageous that the reforming can be made easier since the porosity is reduced

in the outer zone, that is the component is compacted in these zones. Due to the
higher density in the outer zone of the component, a better wear resistance can
additionally be achieved. In addition, a smoothing of the surface or a better surface
quality is thereby also achieved, for example, the teeth have no transverse striae
such as those normally produced during the pressing of a sintered metal powder

due to the process.

FFor a better understanding of the invention, this is explained in detail with ref-

erence to the following figures.

In the figures, in each case in a simplified schematic representation:

Fig. 1 shows one embodiment of the preform as a double wheel in oblique view:
Fig. 2 shows the preform from Fig. 1 in front view;

Fig. 3 shows a first embodiment of the teeth reforming;

Fig. 4 shows a further embodiment of the teeth reforming.
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It should first be noted that in the variously described embodiments, the same parts
are provided with the same reference numerals or the same component desig-
nations, wherein the disclosures contained in the entire description can accordingly
be applied to the same parts with the same reference numerals or the same com-
ponent designations. The positional information selected in the description, such as,
for example, above, below, at the side, etc. is related to the figure being directly de-
scribed or depicted and in the event of a change in position, can be applied accord-
iIngly to the new position. Individual features or combinations of features from the
different exemplary embodiments shown and described can also constitute inde-

pendent, inventive solutions or solutions according to the invention per se.

All information on ranges of values in the present description are to be understood
such that these include any and all partial ranges thereof, for example, the speci-
fication 1 to 10 should be understood such that all partial ranges starting from the
lower limit 1 and the upper limit 10 are included, i.e. all partial ranges begin with a
lower limit of 1 or higher and end at an upper limit of 10 or less, e.g. 1to 1.7 or 3.2

to8.10r55to 10.

Figures 1 and 2 show a preform 1 for producing a multiple wheel 2 for a traction

mechanism. Such traction mechanisms are, for example, chain drives or belt

drives (toothed belt drive).

The multiple wheel 2 produced from the preform 1 according to Figure 1 com-
prises two single wheels 3, 4. Each of these single wheels 3, 4 comprises a wheel

body 5, 6 having an outer circumference 7, 8 over which teeth 9, 10 for engaging
the traction means are arranged in a distributed manner.

In this embodiment of the muitiple wheel 2, the two single wheels 3, 4 have a
different diameter 11, 12 (Figure 2). Naturally it is possible that the two single
wheels 3, 4 have the same diameter 11, 12.

It is furthermore possible that the multiple wheel 2 not only has two single wheels

3, 4 but also more that more than two, for example, 3, 4, 5 etc. multiple wheels 3,
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4 are provided. At the same time, It Is possible that these single wheels 3, 4 have
a different diameter or all the single wheels 3, 4 have the same diameter or more
than two. In preferred embodiments the multiple wheel 2 has three single wheels
3, 4 with decreasing diameter 11, 12, wherein the teeth 9 of the single wheel 3
having the largest diameter 11 and the optionally adjoining single wheel are con-
figured for a chain drive and the smallest single wheel 4 is configured for engage-

ment of a toothed belt.

As is apparent from Figs. 1 and 2, the multiple wheel 2 has a central hole 13 for

receiving a shaft or the like.

In the preferred embodiment the multiple wheel 2 or the preform 1 is formed from

a sintered metal or a sintered metal alloy. These can be formed, for example, from

an aluminium, iron, copper, magnesium basis. Examples of such sintered metal
alloys can be obtained from DIN V 30 910 Part 4, page 3.

Since the person skilled in the art is familiar with the fundamental manufacture of
sintered components, reference is made to the relevant literature at this point. In
particular, the production of sintered components comprises the steps of mixing
the powder, optionally with additives or adjuvants, compacting the powder to form
a green compact, sintering the green compact, optionally calibrating and/or post-

compacting the sintered component.

Figure 3 shows a first embodiment for the reforming and final manufacture of the
tooth contour for the multiple wheel 2. For this purpose only one tooth 10 is shown
in Figure 3. In particular, its tooth contour 14 is shown as a contour for a toothed
belt, subsequently calied toothed belt wheel contour 15, as a contour for a toothed
chain, subsequently called sprocket wheel contour 16 (dashed line) and as a
rough contour 17 (dot-dash line). The rough contour 17 is preferably produced as
rough contour 17 for producing teeth 10 for engagement of a toothed chain. In par-

ticular, this Is the rough contour 17 after sintering the respective preform 1.

As is apparent from Figure 3, this rough contour 17 of the tooth 10 in the area of a
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tooth flank 18 is thicker than a tooth flank thickness 19 of the finished tooth 10 for
engagement of a toothed chain. A non-machining reforming is carried out for the
final production of the tooth 10 from this rough contour 17, whereby the material is
brought at least partially from the area of the excess dimension of the tooth flank
18 into a tooth head region 20. At the same time, a compaction of the sintered

material in the circumferential area of the tooth 10 can take place during this re-

forming.

In order to manufacture a tooth 10 for engagement of a toothed belt (toothed belt
wheel contour 15) from this rough contour 17, the reforming is configured in such a
manner that at least a part of the excess material of the rough contour 17 in the
area of the tooth flank 18 is again moved in the direction of the tooth head region
20 but, since the teeth 10 for engagement of a toothed belt appear fundamentally
different from the teeth 10 for engagement of a toothed chain, during this reform-
iIng the tooth flank region 21 adjoining the tooth head region 20 is broadened com-
pared with the rough contour 17 and optionally material is also moved from the
tooth head region 20 in this tooth flank region 21 so that a tooth height 22 is smaller
than the tooth height of the rough contour 17. In the tooth neck region the toothed
belt wheel contour 15 can overlap with the rough contour 17 of the tooth 10.

It may be mentioned at this point that the embodiment shown merely has an ex-
emplary character so that the ultimate tooth geometry can be completely different
from that shown. In this respect, Figure 3 is merely intended to show a represen-

tation of the principle of manufacturing the multiple wheel 2 from the preform 1

(Figure 1).

In the variant according to Figure 3, the rough contour 17 is configured as approxi-
mately evolvent-like, resulting in the advantage that sufficient material is available
for the reforming and/or compaction in order to produce a tooth 10 for a tooth
chain or a toothed belt therefrom, as required. The maximum dimension of the ex-
cess width in the area of the tooth flank 18 can in this case have a value (in each
case left or right excess dimension) selected from a range having an upper limit of

a maximum of 25% relative to the tooth flank thickness 19 of the chain wheel con-
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tour 16 of the tooth 10. This upper limit should be understood in such a manner
that the excess dimension is variable over the height of the tooth flank 18 and can
be determined according to the respectively desired tooth geometry. Naturally, the
excess dimension for relatively slim small teeth 10 is different from that for thicker
larger teeth 10. In comparison, over the entire tooth geometry of the finished tooth
10, the excess dimension can fluctuate in the range of —25% to +25%, in particular

—20% to +20%, as is apparent in outline from Fig. 3.

Although in this embodiment the preform 1 is configured symmetrically in regard to
the tooth geometry, it is also possible that the extent of the excess dimension of
the rough contour 17 in relation to the sprocket wheel contour 16 on the left tooth
flank is different from the right tooth flank.

In this variant, the single wheel 3 is configured as a sprocket wheel but can also
be a gear wheel. This single wheel preferably already has its final form before the

reforming of the teeth 10 of the second single wheel 4.

Figure 4 shows an embodiment of the invention in which the tooth 10 of the
toothed belt wheel contour 15 (continuous lines) has a significantly lower tooth
height 22 compared to the tooth 10 of the sprocket wheel contour 16 (dashed line).
In order to make this difference 23 possible (for example, the tooth 10 of the
toothed belt wheel contour 15 can have a tooth height 22 which is half the tooth
height 22 of the sprocket wheel contour 16), a part of the tooth 10 is removed by
machining in the tooth head region 20 since such a large reduction cannot be
accomplished merely by reforming. The removal of the material of the tooth 10
follows, for example by turning to a tooth height 24 of the rough contour 17 (dot-
dash line). Compared to the embodiment according to Figure 3, after reforming the
tooth 10 of the toothed belt wheel contour 15 produced by reforming has a greater
tooth height 22 than the tooth height 24 of the rough contour 17, therefore more
material is removed than would be necessary merely due to the tooth height. This
has the result that the material can be moved from the area of the tooth flank 18

into the area of the tooth head by means of the reforming.
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It is apparent both from Figure 3 and from Figure 4 that the steepness of the tooth
flank and the area of the tooth head can be varied according to the reforming
(steep tooth flank and broader tooth head for toothed belt drive compared to

toothed chain drive).

The reforming itself is effected plastically, in particular by rolling. On the other

hand, it is also possible to carry out the reforming by means of split dies, whereby
pressure is applied laterally to the corresponding rough contour 17 via the split die
and thus, material is expelled into the corresponding area. The reforming itself can

be carried out both as hot reforming and as cold reforming.

With the aid of the method according to the invention, it is therefore possible to
provide preforms 2 from which a muitiple wheel 1 having at least one gear, toothea
belt or sprocket wheel can be produced as required, the latter being produced by
non-machining reforming from the preform 2. Thus, a toothed belt wheel can be
produced from a contour for a gear or sprocket wheel, a sprocket wheel can be
produced from a contour for a toothed belt or a gear wheel or a gear wheel can be
produced from a contour for a toothed belt or a sprocket wheel, wherein as re-
quired the rough contour of the preform 2 can also be finally manufactured by non-
machining treatment into the respective final profile for the originally intended teeth
9, 10, that is a gear wheel can be produced from the preform 2 for a gear wheel, a
sprocket wheel can be produced from the preform 2 for a sprocket wheel or a
toothed belt wheel can be produced from the preform 2 for a toothed belt wheel.

The exemplary embodiments show a possible variant of the method or the preform
1. wherein it should be noted at this point that the invention is not restricted to the

embodiments of the same which are specially depicted but on the contrary, vari-
ous combinations of the individual embodiments described with one another are
possible and as a result of the teaching on the technical action by the present in-
vention, this possibility of variation lies within the ability of the person skilled in the
art working in this field. All feasible embodiments which are possible through com-

binations of individual details of the embodiment described are therefore covered

by the scope of protection.
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As a matter of form, it should finally be noted that for a better understanding of the
structure of the preform 1 this or the components thereof were represented in part

not to scale and/or enlarged and/or reduced in size.

The objeét forming the basis of the independent inventive solutions can be

obtained from the description.

In particular, the individual embodiments shown in Figs. 1, 2; 3, 4 can form the
subject matter of independent solutions according to the invention. The related
objects and solutions according to the invention can be deduced from detailed

descriptions of these figures.
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LIST OF REFERENCE NUMBERS

Toothed belt wheel contour

Sprocket wheel contour

Rough contour
Tooth flank

Tooth flank thickness

Tooth head region

Tooth flank region

Tooth height
Difference
Tooth height
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CLAIMS

1. A method for the production of a one-piece, metal multiple wheel (2) for a
traction mechanism comprising at least two adjacently disposed single wheels (3,
4), each cdmprising a wheel body (5, 6) having an outer circumference (7, 8),
wherein teeth (9, 10) for engaging the traction mechanism are arranged in a dis-
tributed manner over the outer circumference (7, 8), and wherein at least one of
the two single wheels (3, 4) is configured as a sprocket, gear or toothed belt
wheel, wherein the sprocket, gear or toothed belt wheel is produced with a rough
contour (17), wherein a tooth thickness of the rough contour (17), in axial view, is
greater than the tooth thickness of the final contour of the finished sprocket, gear
or toothed belt wheel and thereafter depending on the traction means used, this
rough contour (17) is reformed by non-machining reforming, in particular by rolling,
into the finished tooth contour, wherein a toothed belt wheel contour is produced
from a sprocket wheel or gear wheel contour or a sprocket wheel contour is pro-

duced from a gear wheel or toothed belt wheel contour, or a gear wheel contour is

produced from a toothed belt or sprocket wheel.

2. The method according to claim 1, wherein the tooth height is reduced prior

to the reforming.

3. A preform (1) for the production of a one-piece, metal multiple wheel (2) for
a traction mechanism comprising at least two adjacently disposed single wheels
(3, 4), each comprising a wheel body (5, 6) having an outer circumference (7, 8),
wherein teeth (9, 10) for engaging the traction mechanism are arranged in a dis-
tributed manner over the outer circumference (7, 8), and wherein at least one of
the two single wheels (3, 4) is configured as a sprocket, gear or toothed belt
wheel, wherein the teeth (10) of the sprocket, gear or toothed belt drive have a
rough contour (17) having a greater tooth thickness, in axial view, than the tooth
thickness of the finished tooth contour, from which teeth for a chain drive and also

for a toothed belt drive or for a sprocket wheel drive can be produced by rolling.
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4. The preform (1) according to claim 3, wherein the rough contour (17) of the
teeth (10) is configured at least approximately as evolvent-like.

5. The preform (1) according to claim 3 or 4, wherein this consists of a

sintered metal or a sintered metal alloy.

6. A one-piece, metal multiple wheel (2) for a traction mechanism comprising
at least two adjacently disposed single wheels (3, 4), each comprising a wheel
body (5, 6) having an outer circumference (7, 8), wherein teeth (9, 10) for engag-
ing the traction mechanism are arranged in a distributed manner over the outer
circumference (7, 8), and wherein the two single wheels (3, 4) are configured as a
sprocket, gear or toothed belt wheel, with the proviso that the two single wheels
are configured for engaging different traction means, wherein at least one of the
two single wheels is produced by non-machining reforming, in particular by rolling,
from a rough contour (17) for a sprocket, gear or toothed belt wheel, wherein a
toothed belt wheel contour is formed from a sprocket wheel or gear wheel contour
or a sprocket wheel contour is produced from a gear wheel or toothed belt wheel

contour, or a gear wheel contour is produced from a toothed belt or sprocket

wheel.
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