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TORSIONAL VIBRATION DAMPER DISK

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application claims the benefit under 35 U.S.C.
§119(e) of U.S. Provisional Application No. 60/689,457,
filed Jun. 10, 2005, which application is incorporated herein
by reference.

FIELD OF THE INVENTION

The invention concerns a torsional vibration damper disk
with a base body which has a circumferential edge on the
outside which is partially turned back in order to form
receiver spaces for spring elements, in particular for bow
spring elements.

BACKGROUND OF THE INVENTION

The task of the invention is to create a torsional vibration
damper disk with a base body which has a circumferential
edge on the outside which is partially turned back in order to
form receiver spaces for spring elements, in particular for
bow spring elements, which even with high rotational speeds
have a long service life.

SUMMARY OF THE INVENTION

The task is solved in a torsional vibration damper disk with
a base body which has a circumferential edge on the outside
which is partially turned back in order to form receiver spaces
for spring elements, in particular for bow spring elements, in
that in the area of at least one receiver space, a reinforcement
strap extends from the circumferential edge, the free end of
which is fastened to the base body. Preferably the base body
of the torsional vibration damper disk has the form of an
annular disk and is formed from stamped and deformed sheet
metal. The circumferential edge which is turned back has, in
cross section, essentially the form of a C which partially
encompasses the spring element. Each of the receiver spaces
for the spring elements is delimited by two stop zones. Pref-
erably at least one reinforcement strap is provided in the area
of each receiver space. The reinforcement strap serves to
absorb the stresses which occur in operation of the torsional
vibration damper disk at high rotational speeds. By this
means the stability of the torsional vibration damper disk is
increased in the area of the receiver spaces for the spring
elements.

A preferred exemplary embodiment of the torsional vibra-
tion damper disk is characterized in that the reinforcement
strap in cross section has the form of an arc which extends
from the circumferential edge to the base body ofthe torsional
vibration disk. Preferably the interior diameter of the arc is
matched to the exterior diameter of the spring elements.

A further preferred exemplary embodiment of the torsional
vibration damper disk is characterized in that extending radi-
ally inward from the arc is a fastening section which lies flat
against the base body. Preferably the fastening section essen-
tially has the form of a rectangular plate.

Another preferred exemplary embodiment of the torsional
vibration damper disk is characterized in that the fastening
section is joined to the base body by means of a firm bond.
Preferably the fastening section is welded to the base body.

Another preferred exemplary embodiment of the torsional
vibration damper disk is characterized in that the fastening

20

25

30

35

50

55

60

65

2

section is fastened to the base body with the aid of a fastening
element. The fastening element can, for example, be a screw
or a rivet.

Another preferred exemplary embodiment of the torsional
vibration damper disk is characterized in that the fastening
section has a through hole that is arranged congruently with
another through hole which is provided in the base body. The
two through holes preferably serve to pass a fastening ele-
ment through.

Another preferred exemplary embodiment of the torsional
vibration damper disk is characterized in that the partially
turned back circumferential edge of the torsional vibration
damper disk has a cut-out in the area of the reinforcement
strap. The cut-out facilitates access to the reinforcement strap
from the inside. As a result, the introduction of a processing
tool, for example a forming punch, during manufacture is
facilitated.

Another preferred exemplary embodiment of the torsional
vibration damper disk is characterized in that the cut-out is
arranged diametrically across from the reinforcement strap.
By this means the deforming of the reinforcement strap with
the aid of a processing tool, for example, a forming punch, is
facilitated

The invention relates in particular to a hydrodynamic
torque converter with a torsional vibration damper disk
described above,

Further advantages, features and details of the invention
are found in the following description in which an exemplary
embodiment is described in detail with reference to the draw-
ing, whereby the features mentioned in the claims and in the
description can be essential to the invention individually or in
any desired combination.

BRIEF DESCRIPTION OF THE DRAWING

In the accompanying FIG. 1, a torsional vibration damping
disk according to the invention is presented in perspective.

DETAILED DESCRIPTION OF THE INVENTION

The torsional vibration damper disk is a part of a hydrody-
namic torque converter that is arranged in the drive train of a
motor vehicle between an internal combustion engine and an
automatic transmission. The internal combustion engine has a
drive shaft, for example a crankshaft, which is joined so to be
torque-proofto a housing wall of the torque converter close to
the power plant. The torque converter has a housing with a
housing wall close to the power plant and a housing wall away
from the power plant.

The housing wall of the torque converter away from the
power plant is combined with a pump wheel into one com-
ponent. Between the pump wheel and the housing wall close
to the power plant, a turbine wheel is arranged which is joined
with a transmission input shaft so as to be torque-proof.
Between the turbine wheel and the pump wheel, a stator can
be arranged which is borne via a free wheel on a stator hub
which in turn is placed via a toothed wheel work upon a tube
section attached to the housing.

Between the turbine wheel and the housing wall close to
the power plant is arranged a piston of the converter bridge
clutch. Radially inwardly, the piston has a collar directed
away from the transmission which is borne on the turbine ub
soas to be capable of being axially slid and which is sealed off
from such hub by a gasket. In the direction of the internal
combustion engine, which is also designated power plant, the
piston has a friction surface which is arranged across from a
friction surface which is provided on the side of the housing
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close to the power plant on the side facing away from the
internal combustion engine. Between the friction surfaces is
arranged an intermediate layer which is joined to the piston so
as to be torsion-proof.

The piston at the same time forms the input portion of a
torsional vibration damper which is interposed between the
piston and the turbine wheel. The torsional vibration damper
has several receiver spaces for energy storage elements. An
arm angled off outwardly from the piston toward the trans-
mission locks into each of the energy storage elements. The
receiver spaces are configured in a torsional vibration disk
which is fastened radially inwardly to a turbine wheel hub
with the aid of riveted joints which in turn is fastened to the
turbine wheel.

In the accompanying FIGURE, such a torsional vibration
disk 1 is depicted in perspective. Torsional vibration damper
disk 1 essentially has the form of an annular disk 2 which
possesses a central through hole 4. Central through hole 4
borders a fastening flange 6 which is provided with several
through holes 8, 9. Through holes 8, 9 serve the passage of
fastening means such as screws, with the aid of which tor-
sional vibration damper disk 1 can be fastened to a turbine
wheel hub (not depicted).

Radially outside of fastening flange 6, torsional vibration
damping disk 1 has two annular-disk-shaped sections 11, 12
which are arranged concentrically to central through hole 4.
Outer annular-disk-shaped section 11 has several through
holes 14, 15 which serve assembly purposes.

Radially outwardly, torsional vibration damper disk 1 has a
turned back edge 18 which extends from the annular-disk-
shaped section 12 and has a C-shaped cross section. Turned
back edge 18 is interrupted by the distorted zones 20 through
23 which form stops in the circumferential direction for (not
depicted) bow springs. A receiver space 24 through 27 for a
bow spring is delimited between each two adjacent deformed
zones 20 through 23.

In the middle between deformed zones 21 and 22, a rein-
forcing strap 30 extends in the area of receiver area 24 from
turned back edge 18. Reinforcing strap 30 comprises a con-
necting section 32 which extends from the outer end of turned
back edge 18 to annular-disk-shaped section 12. Connecting
section 32, viewed in cross section, has the same curvature as
turned back edge 18. This results in a closed annular-shaped
cross section for receiving space 24 in the area of reinforcing
strap 30. At the end of connecting section 32, a fastening
section 33 is angled off. Fastening section 33 essentially has
the shape of a rectangular plate which is welded or bonded to
annular-disk-shaped section 12. Fastening flange 6 and annu-
lar-disk-shaped sections 11, 12 together form a base body of
torsional vibration damping disk 1 from which turned back
edge 18 extends.

A reinforcement strap 35 through 37 is allocated to each of
receiver zones 25 through 27 which is configured precisely as
reinforcement strap 30. The only difference between the rein-
forcing straps is that the fastening section of reinforcement
strap 35 has a through hole 40 which is arranged congruently
with a through hole which is provided in annular-disk-shaped
section 12 of torsional vibration disk 1. The two through holes
serve the passing through of a screw connecting element or of
a riveted connecting element, with the aid of which the fas-
tening section of reinforcement strap 35 is fastened to annu-
lar-disk-shaped section 12. In addition, turned back edge 18
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has a cut-out 42 across from reinforcement strap 35 which
facilitates the introduction of a processing tool such as a
forming punch.

REFERENCE NUMERALS

1 torsional vibration damper disk
2 annular disk

4 central through hole

6 fastening flange

8 through hole

9 through hole

11 annular-ring-shaped section
12 annular-ring-shaped section
14 through hole

15 through hole

18 turned back edge

20 deformed area

21 deformed area

22 deformed area

23 deformed area

24 receiver space

25 receiver space

26 receiver space

27 receiver space

30 reinforcement strap

32 connecting section

33 fastening section

35 reinforcement strap

36 reinforcement strap

37 reinforcement strap

40 through hole

42 cut-out

What is claimed is:

1. A torsional vibration damping disk comprising a base
body (6, 11, 12) which has a circumferential edge (18) on the
outside which is turned back in places toward a center of the
base body, in order to form receiver spaces (24-27) for receiv-
ing spring elements, wherein a reinforcement strap (30,
35-37), operatively arranged to hold the spring elements in
the receiver spaces, extends from the circumferential edge
(18) in the area of at least one receiver space (24-27), wherein
the circumferential edge is formed integrally from the base
body, and the reinforcement strap is formed integrally from
the circumferential edge, and wherein a free end of the rein-
forcement strap is fastened to the base body (6, 11, 12).

2. The torsional vibration damping disk according to claim
1 wherein the reinforcement strap (30, 35-37) in cross section
has the shape of an arc (32) which extends from the circum-
ferential edge (18) to the base body (6,11, 12) of the torsional
vibration damper (1).

3. The torsional vibration damping disk according to claim
2 wherein a fastening section (33) which lies flat against the
base body (6, 11, 12) extends radially from the arc-shaped
section (32) toward the interior.

4. The torsional vibration damping disk according to claim
3 wherein the fastening section (33) is joined to the base body
(6,11, 12) by a firm bond.

5. The torsional vibration damping disk according to claim
3 wherein the fastening section (33) is fastened to the base
body (6, 11, 12) with the aid of a fastening element.

6. The torsional vibration damping disk according to claim
3 wherein the fastening section (35) has a through hole (40)
which is arranged congruently with another through hole
which is provided in the base body (6, 11, 12).

7. The torsional vibration damping disk according to claim
3 wherein the partially turned back circumferential edge (18)
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of the torsional vibration damping disk (1) has a cut-out (42)
in the area of the reinforcement strap (35).

8. The torsional vibration damping disk according to claim
7 characterized in that the cut-out (42) is arranged across from
the reinforcement strap (35).

9. A hydrodynamic torque converter with a torsional vibra-
tion damping disk (1), said damping disk comprising a base
body (6, 11, 12) which has a circumferential edge (18) on the
outside which is turned back in places toward a center of the
base body, in order to form receiver spaces (24-27) for receiv-
ing spring elements, wherein a reinforcement strap (30,
35-37), operatively arranged to hold said spring elements in
said receiver spaces, extends from the circumferential edge
(18) in the area of at least one receiver space (24-27), wherein
the circumferential edge is formed integrally from the base
body, and the reinforcement strap is formed integrally from
the circumferential edge, and wherein a free end of the rein-
forcement strap is fastened to the base body (6, 11, 12).

10. The hydrodynamic torque converter according to claim
9 wherein the reinforcement strap (30, 35-37) in cross section
has the shape of an arc (32) which extends from the circum-
ferential edge (18) to the base body (6, 11, 12) of the torsional
vibration damper (1).
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11. The hydrodynamic torque converter according to claim
10 wherein a fastening section (33) which lies flat against the
base body (6, 11, 12) extends radially from the arc-shaped
section (32) toward the interior.

12. The hydrodynamic torque converter according to claim
11 wherein the fastening section (33) is joined to the base
body (6, 11, 12) by a firm bond.

13. The hydrodynamic torque converter according to claim
11 wherein the fastening section (33) is fastened to the base
body (6, 11, 12) with the aid of a fastening element.

14. The hydrodynamic torque converter according to claim
11 wherein the fastening section (35) has a through hole (40)
which is arranged congruently with another through hole
which is provided in the base body (6, 11, 12).

15. The hydrodynamic torque converter according to claim
11 wherein the partially turned back circumferential edge
(18) of the torsional vibration damping disk (1) has a cut-out
(42) in the area of the reinforcement strap (35).

16. The hydrodynamic torque converter according to claim
15 characterized in that the cut-out (42) is arranged across
from the reinforcement strap (35).
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