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(57) Abréegée/Abstract:

A process for powder metallurgic manufacture of a coupling body (1) with a crown (2) of coupling teeth (3) Iis described, whose
flanks (5) going out from wedge-shaped end faces (4) are In relief, such that a formed body with coupling teeth (3), which have
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(57) Abrege(suite)/Abstract(continued):
wedge-shaped end faces (4), but flanks (5) parallel to axis, Is pressed out of a sintering powder and sintered to a molded blank,

whose coupling teeth (3) for forming the flank reliefs are subjected to axial compression molding between two form tools (9, 10) on
the one hand for the wedge-shaped end faces (4) and on the other hand for the flank reliefs. To create advantageous processing
conditions It Is suggested that during compression molding of the flank reliefs in the transition region between the flanks (5) and the
wedge-shaped end faces (4) a flank-side interlocking shoulder (7), with a rounded transition (8) to the wedge-shaped end faces (4)
and lying In the mold surface (11) of the form tools (9, 10), Is pressed into the flanks (5) of the coupling teeth (3).



Abstract

A process for powder metallurgic manufacture of a coupling body

A process for powder metallurgic manufacture of a coupling body (1) with a crown (2)
of coupling teeth (3) is described, whose flanks (5) going out from wedge-shaped end
faces (4) are in relief, such that a formed body with coupling teeth (3), which have
wedge-shaped end faces (4), but flanks (5) parallel to axis, is pressed out of a
sintering powder and sintered to a molded blank, whose coupling teeth (3) for
forming the flank reliefs are subjected to axial compression molding between two
form tools (9, 10) on the one hand for the wedge-shaped end faces (4) and on the
other hand for the flank reliefs. To create advantageous processing conditions it is
suggested that during compression molding of the flank reliefs in the transition region
between the flanks (5) and the wedge-shaped end faces (4) a flank-side interlocking
shoulder (7), with a rounded transition (8) to the wedge-shaped end faces (4) and
lying in the mold surface (11) of the form tools (9, 10), is pressed into the flanks (5) of
the coupling teeth (3).

(Figure 4)
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PROCESS FOR POWDER METALLURGI!C
MANUFACTURE OF A COUPLING BODY

The present invention relates to a process for powder metallurgic manufacture of a
coupling body having a crown of coupling teeth, whose flanks coming out from
wedge-shaped end faces are in relief, such that a formed body with coupling teeth,
which have wedge-shaped end faces, but axis-parallel flanks, is pressed out of a
sintering powder and is sintered to a molded blank, whose coupling teeth, for forming
the flank reliefs are subjected to axial compression-molding between two form tools
on the one hand for the wedge-shaped end faces and on the other hand for the flank

reliefs.

Coupling bodies for vehicle gearboxes have a crown of coupling teeth which
cooperate with the claws of a clutch collar. For this purpose on the side facing the
clutch collar the coupling teeth form roof-like, wedge-shaped end faces, which
~ facilitate engagement of the claws of the clutch collar in the tooth crown of the
coupling body. The engaged position is ensured by a flank relief of the coupling
teeth. To avoid the wedge-shaped end faces and the flank reliefs having to be
machined down, it has already been proposed (DE 38 39 800 A1) to manufacture
these coupling bodies by powder metallurgy, such that a sintering powder is used to
press out a formed body with coupling teeth which have wedge-shaped end faces,
but axis-parallel flanks. Following a sintering procedure the molded body is calibrated
between two form tools, and with simultaneous formation of the flank reliefs of the
coupling teeth. For this purpose, the molded blank is laid in the form tooi forming a
bottom ram for the wedge-shaped end faces, before the top ram, which exhibits the
negative form required for the flank reliefs, is pressed against the bottom ram. such
that the flanks of the coupling teeth are in relief by corresponding compression
molding. The drawback to this known process however is that the joint face between
the form tools causes the danger of a burr-like projection in the transition region
between the wedge-shaped end faces and the flank reliefs, so that these coupling
bodies must be subjected to subsequent processing to be able to ensure coupling

teeth without burr.



The object of the invention therefore is a process for powder metallurgic manufacture
of a coupling body with a crown of coupling teeth of the type described at the outset,
such that with compression molding the sintered molded blanks for forming the flank

reliefs the mechanical molding procedure can be terminated, such that subsequent

processing on the form is not required.

The invention solves this task by the fact that with compression molding of the flank
reliefs in the transition region between the flanks and the wedge-shaped end faces a
flank-side interlocking shoulder with a rounded transition to the wedge-shaped end
faces and lying in the molding surface of the form tools is impressed in the flanks of

the coupling teeth.

Because a flank-side interlocking shoulder is impressed, no burred heaping up of
material hampering the engaging movement of the claws of the clutch collar can
occur in the transition region from the wedge-shaped end faces to the flanks,
particularly since compression molding provides a rounded transition of the shoulder
lying in the molding surface of the form tools to the next wedge-shaped end face, so
that a constant transition, advantageous for the switching procedure from the wedge-
shaped end faces to the shoulder regions can be ensured. It is essential that the
material is prevented from heaping up in this region by impressing the interlocking
shoulders, such that the elastic behavior of the material can not be considered,
particularly since the interlocking shouiders themselves no longer have any influence
on the engagement movement of the claws of the clutch collar in the crown of the

coupling teeth.

Since the flank-side impressed shoulders are supposed to avoid material heaping up
and protruding into the path of the claws of the clutch collar, the penetration depth of
the tool forming the shoulders can be comparatively slight. However, there needs to
be an adequate heel there to also ensure the desired effect under series
manufacturing conditions. For this reason it is recommended to impress the
shoulders in the transition region between the flanks and the wedge-shaped end
faces of the coupling teeth with a minimum height of 0.01 mm, in such a way that
sich an advantageous region of up to 0.1 mm results for the shoulder height

measurable on the form tools.
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According to one aspect of the present invention,

yuru

there is provided a powder metallurgical process for

— -

manufacture of a coupling body with a crown of coupling

teeth, whose flanks goilng out from wedge-shaped end faces

are tapered, such that a formed body with coupling teeth,

which have wedge-shaped end faces and axis-parallel flanks,

is pressed out of a sintering powder and sintered to a

molded blank, whose coupling teeth for forming the tapered

flank are subjected to axial compression molding between two

form tools on the one hand for the wedge-shaped end faces

and on the other hand for the tapered flank, wherein during

the compression molding of the tapered flank 1n a transition
region between the flanks and the wedge-shaped end faces a

flank-side interlocking shoulder, with a rounded transition

to the wedge-shaped end faces and lying in a molding surface

of the form tools, 1s 1mpressed into the flanks of the

coupling teeth.



The inventive object will now be explained in greater detail with reference to the

diagram, in which:

Figure 1 lllustrates a coupling body to be manufactured in a simplified axial
section by means of the process according to the present invention,

Figure 2 llustrates a section through a coupling tooth according to line II-l of
Figure 1 on an enlarged scale,

Figure 3 llustrates a pressing device for pressing a coupling body according to
Figure 1 in section in a simplified axial section, and

Figure 4 illustrates a coupling tooth in section in the vicinity of the transition from
a wedge-shaped end face to the flank inside the closed form tools in a
plan view of the top surface on a greatly enlarged scale.

As Is apparent from Figures 1 and 2 the coupling body 1 to be manufactured has a
crown 2 of coupling teeth 3 which on one end face form roof-like, wedge-shaped end
faces 4, attached to which are flanks 5 with an embossed flank relief of 4° for
example. The wedge-shaped end faces 4 facilitate the coupling procedure by way of
a clutch collar, whose claws 6 along these end faces 4 can be pushed into the
engaged position, in which the flank reliefs prevent unintentional disengaging of the
circuit connection. As can be seen form the claw positions indicated by dashed lines
in Figure 2, a burr or heaping up of material in the transition region between the
wedge-shaped end faces 4 and the flanks 5 in relief would hinder the coupling
procedure, so that such build-up of burring during manufacture of the coupling body 1
must be prevented if expensive further processing of the coupling tooth crown 2 is
not to be considered. For this purpose, according to Figure 4 a flank-side Interlocking
shoulder 7, which with a rounded transition 8 offers a constant gradient to the wedge-
shaped end faces 4 is impressed in the transition region from the wedge-shaped end

faces 4 to the flanks 5.

These shoulders 7 are manufactured together with the flank reliefs by compression
molding a sintered molded blank during its calibration, in such a way that due to the
elastic material behavior the shoulder impression which can be established on the
coupling teeth 3 after manufacture of the coupling body 1 can turn out to be barely
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visible. The molded blank, which exhibits coupling teeth 3 with flanks parailel to the
axis, is placed in a molding device whose bottom ram forms a tool 9 for calibrating
the wedge-shaped end faces 4 together with the transition rounding 8 and whose top
ram forms a form tool 10 for the flank relief and the interlocking shoulder 7. As is
evident from Figure 4, the flank-side interlocking shoulder 7 lies in the mold surface
11 between the form tools 9 and 10, so that when the flank relief is compression-
molded the shoulders 7 are also impressed. With this compression molding of the
flank relief the coupling body 1 is simultaneously calibrated inside the swage
occurring between both form tools 9 and 10, so that the coupling body 1 displays its
final shape after being ejected from the molding device. In order to ensure the
required hardness the coupling body 1 can be sintered again or forwarded for heat
treatment after being calibrated. For this purpose the coupling body can already be
connected to an escape wheel so that it can be subjected to heat treatment jointly

with this escape wheel.
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CLAIMS:
1. A powder metallurgical process for manutfacture of

a coupling body with a crown of coupling teeth, whose flanks

going out from wedge-shaped end faces are tapered, such that

a formed body with coupling teeth, which have wedge-shaped

-
—

end faces and axis-parallel flanks, 1s pressed out of a

sintering powder and sintered to a molded blank, whose

coupling teeth for forming the tapered flank are subjected

to axial compression molding between two form tools on the

one hand for the wedge-shaped end faces and on the other

hand for the tapered flank, wherelin during the compression

molding of the tapered flank in a transition region between

the flanks and the wedge-shaped end faces a flank-side

interlocking shoulder, with a rounded transition to the

wedge-shaped end faces and lying 1n a molding surface of the

form tools, 1s 1mpressed 1nto the flanks of the coupling

teeth.

2 . A process as claimed in Claim 1, wherein the

shoulder in the transition region between the flanks and the

wedge-shaped end faces of the coupling teeth 1s impressed

with a minimum height of 0.01 mm.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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