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Belt tensioning device

Description

The invention relates to a belt tensioning device for a belt drive flat commonly has a
continuous belt and at least two belt pulleys, of which one can function as a drive and
one can function as an output of the belt drive. Such belt drives are especially used on
combustion engines of a motor vehicle for driving accessories, wherein a first belt pul-
ley sits on the crankshaft of the combustion engine and drives the belt. Further belt
pulleys are assigned to the accessories, like for example water pump, electric genera-
tor or air conditioning compressor, and are rotatingly driven by the belt drive. The ac-
cessories are usually configured as consumers, i.e. they are driven by the belt pulley
of the crankshaft via the belt. A slack side of the belt is formed between the crankshaft
and the accessory adjoining the crankshaft in circumferential direction of the belt, said
adjoining accessory typically being a generator. To ensure a sufficient wrap of the belt
around the belt pulley, the belt is pretensioned by a tensioning roller of the belt ten-

sioning device.

From EP 2 573 423 A1 a belt tensioning device for a belt drive of the above named
type is known. The belt tensioning device has a base body, on which a tensioning arm
is pivotably supported. The belt tensioning device is formed such, that the pivot axis of
the tensioning arm is arranged in the mounted condition within the outer diameter of

the belt pulley of the accessory.

The efforts for reducing the fuel consumption or for reducing the CO2-emission are
accompanied by the requirement for reducing the weight of vehicle components. Fur-
thermore, in the field for belt tensioning devices the approaches for reducing the weight
have already been pursued.
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From EP 0 659 249 B1 a belt tensioning device with a carrier element and a tensioning
arm is known. The tensioning arm can be made from metal or plastics. The tensioning
arm is pivotably supported on the carrier element. The carrier element can be a metal

or plastic lid, a mounting plate or a bracket.

From WO 2006/105656 A1 a belt tensioner for a belt drive is known. The belt tensioner
comprises an arm and a pivot bushing, around which the arm is pivotably supported.
The arm is a plastic moulded part. Fibre reinforced organic resin material is used as
plastic material. As reinforcing material glass fibres, aramid fibres, carbon fibres, steel

fibres or nano-particles can be used.

Especially in compactly constructed belt tensioners high rotational variations in the belt
drive, which are caused by changing from engine operation to starter operation, lead
to a high friction and corresponding thermal loading of the belt tensioner. High require-
ments concerning the dampening of the system in the starter operation are connected

therewith.

From DE 2011 003 113 A1 a tensioning device is known with a roller and a tensioner
for travelling and dampening a movement of the roller. The tensioner has a housing,
in which a spring and if necessary a damper are arranged. A cooling body with several

cooling ribs is provided on the outside of the housing.

From DE 10 2007 015 676 A1 a tensioning device with a housing and a tensioning
lever with a rotatable tensioning roller is known. Between the housing and the tension-
ing lever a helical spring is effectively arranged. On an end of the spring, a brake shoe
is arranged, which can be pushed against a cylindrical inner wall of the housing for a

good heat transfer.

From DE 103 33 876 A1 a tensioning element is known with a belt pulley, which is
rotatably supported by a rolling bearing on an attachment member, and with a spacer,
on which the inner bearing race of the rolling bearing is arranged. The spacer is in
thermal contact with the inner bearing race and is made from a material with good

thermal conductivity.
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The present invention is based on the object, to propose a belt tensioning device for a
belt drive, which has a low weight, can be manufactured in a simple manner and
cheaply and has good dampening characteristics, so that it can withstand especially
the technical requirements for the use in a belt drive with starter generator over a long

life time.

A solution is a belt tensioning device for a belt drive, comprising: a base member which
is firmly connectable to a stationary component; at least one tensioning arm which is
pivotably supported relative to the base body around a pivot axis; a spring element
which resiliently supports the tensioning arm in circumferential direction, wherein the
ratio of the nominal diameter to the axial length of the spring element is larger than 3.0
in the mounted condition; and a tensioning roller for tensioning the belt, which is rotat-
ably supported on the tensioning arm around an axis of rotation (B); wherein the base
member is at least partially made from plastic material, and wherein the tensioning arm

is at least partially made from plastic material.

An advantage of the belt tensioning device is, that it is designed especially compact
because of the specific size ratio concerning the spring and has a low weight because
of plastic material being used for the base member and the tensioning arm. All in all,
the belt tensioning device has a low inertia, so that the span of the belt tensioning force
is reduced. At least partially made from plastics should enclose the possibilities, that
the base member and the tensioning arm each have portions made from plastic mate-
rial, or that the basic material of the base member and the tensioning arm is a plastic
material, into which elements made from another material can be integrated, or that

the base member and the tensioning arm are completely made from plastic material.

According to a first possibility, the belt tensioning device can be designed as a one-
arm tensioner, i.e. having exactly one tensioning arm. In this case, the tensioning arm
is elastically supported in circumferential direction via the spring means against the
base member. According to a second possibility the belt tensioning device can also be
configured as two-arm tensioner, i.e. having exactly two tensioning arms. In this case,
the two tensioning arms are supported against each other via the spring means in

circumferential direction. In an embodiment as a two-arm tensioner, the first and/or the
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second tensioning arm can at least be partially manufactured from plastic material. It

is obvious that in this disclosure all features relating to “a” or “the” tensioning arm, are

also valid to the same extent for a second tensioning arm.

Two-arm tensioners can be used in belt drives, in which as a further accessory a starter
generator is integrated into the belt drive, i.e. an electric motor, which can be operated
depending on the operational condition as a starter or alternator (generator). In the
normal operation or engine operation, the belt pulley on the crankshaft is the driving
pulley, while the starter generator and all the other accessories are driven. In the start-
ing operation, the starter generator drives the crankshaft via the respective belt pulley,
to start the combustion engine. In such belt drives with starter generator as an acces-
sory aggregate, a change between the driving side and the driven side takes place
between the engine operation and the starting operation to both sides of the belt pulley
of the starter generator. Thus, it is necessary, to provide spring loaded tensioning roll-
ers for both of said sides and thus two tensioning arms, of which respectively one is
effective on the driven side by a spring force, while the other one is pushed back by

the tensioned driving side.

According to an embodiment, a connection mechanism for connecting the tensioning
arm to the base member is provided, wherein the connection mechanism has at least
one first connection element which is associated to the base member, and at least one
second connection element which is associated to the tensioning arm, wherein the first
and the second connection elements are formed such that the tensioning arm and the
base member are connectable to each other by an insertion and rotational movement.
Insofar, said connection functions according to the type of a Bayonet-connection. Thus,
a simple mounting of the belt tensioning device is achieved. The connection mecha-
nism can be formed such that the tensioning arm is insertable into the base member
in exactly one predetermined rotational position. In this manner the mounting is simpli-
fied and the mounting time is shortened. Such error preventing principles are also des-

ignated as “Poka Yoke”.

Preferably, a glass fibre reinforced plastic is used as a material for the base member
and the tensioning arm. The base member and/or the tensioning arm can have at least

one reinforcing element made from a metal material, which is can be over-moulded
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with the plastic material. At least one reinforcing element means, that one or more
reinforcing elements can be provided in the base member or in the tensioning arm,
respectively. Insofar, when presently one or the reinforcing element is mentioned, this
is obviously also valid for any other reinforcing element. The reinforcing element can
for example have the shape of a bushing, which can be injection moulded in the plastic
material, respectively over-moulded with plastic. More particularly, the tensioning arm
can have a reinforcing bearing bushing or a bearing element made from a metal ma-
terial, for rotatably supporting the tensioning arm on a bearing element of the base
member. Furthermore, the base member can have reinforcing bushings made from a
metal material for attaching the base member on a stationary component such as an

accessory.

A bearing arrangement can be provided for rotatably supporting the tensioning arm
relative to the base member. The bearing arrangement is preferably configured as
plain bearing and can comprise at least one first bearing element which is associated
to the base member, and at least one second bearing element which is associated to
the tensioning arm, wherein pairs of frictional faces are formed between said bearing
elements. More particularly, the bearing arrangement can comprise an axial bearing
and a radial bearing. Axial- and radial bearing can functionally be formed separately,
i.e. the axial bearing serves purely for absorbing axial forces between the tensioning
arm and the base member, while the radial bearing purely serves for absorbing radial

forces. It is understood however that also combined axial/radial bearings can be used.

According to a preferred embodiment, the bearing elements of the base member are
arranged in segments along the circumference, with a respective recess being formed
between each two circumferentially neighbouring bearing elements, so that the ten-
sioning arm can be inserted into the base member. Thus, an axial mounting of the
tensioning arm relative to the base member is enabled. Furthermore, the bearing ele-
ments can be pre-manufactured as integral components of the base member and form
one unit. For this the bearing elements can be made of a low friction plastic material,
which differs from the plastic material of the base member and can be injection
moulded thereinto during production. Basically it is possible, that the base member is
made from several plastic materials, which can have different material characteristics.

The production can especially be carried out by means of a multi component injection
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moulding process, in which different plastic materials are used in one tool and in one

working step.

According to a preferred embodiment it is provided, that the base member and/or the
at least one tensioning arm has an opening, into which a drive shaft and/or a belt pulley
of an accessory (aggregate) can extend in the mounted condition. Preferably, a bush-
ing portion of the tensioning arm is inserted into an annular portion of the base member.
A wall of the tensioning arm enclosing the opening is preferably provided with circum-
ferentially distributed ribs. The ribs fulfil especially two functions, namely they transfer
frictional heat occurring during operation away from the belt tensioning device. Fur-
thermore, the ribs contribute to a targeted air supply in direction to the accessory, on
which the belt tensioning device is attached, to effectively cool the same. More partic-
ularly, the ribs can extend in a straight line, at an angle or in an arched manner in
relation to a longitudinal axis of the opening. An angled extension of the ribs should
comprise all shapes, in which the flanks of the ribs or parts thereof extend crooked or
not parallel to the longitudinal axis. The ribs can especially also be formed helical or

shovel-like.

According to an embodiment, the belt tensioning device can have at least one damping
element which is made from a damping, respectively stock-absorbing material, which
differs from the plastic material of the base member and that of the tensioning arm.
With such a damping element, the damping behaviour of the belt tensioner can be
improved. The damping element can be made from a softer plastic material, for exam-
ple an elastomer or TPE, which can arranged in a suitable position separately or can
be integrally injection moulded therein, for example by means of a multi component

injection moulding process.

The spring element can be part of a spring arrangement that can comprise at least one
or exactly one spring, which extends around the longitudinal axis. Preferably, the
spring element is formed as a helical spring, wherein a spring axis extends at least
substantially parallel to the pivot axis A, wherein the helical spring preferably has a
number of at most three complete turns (coils), more particularly less than three com-
plete turns, especially a maximum of two complete turns, respectively less than two

complete turns. A complete or full turn in particular means an extension of a turn over
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360° around the spring axis. The turns of the helical spring can also be referred to as
coils. For an especially compact design of the belt tensioning device it is advantageous,
when the ratio of the nominal diameter of the helical spring to the axial length of the
helical spring is larger than 4.0, especially larger than 5.0, in the mounted condition.
Thus, the belt tensioning device can be mounted at an end side of the accessory,
without using additional space in the surrounding of the accessory. Alternatively, the
spring element can also be formed as a yoke spring, bendable spring or torsional
spring, which extends in circumferential direction with less than one complete turn. It
is also possible, that the spring arrangement comprises one or more helical springs,
which spring centre lines or spring axis extends in the mounted condition in circumfer-

ential direction around the pivot axis A of the belt tensioning device.

Preferred embodiments are described below with reference to the drawings. Here, it

shows

Figure 1 a belt tensioning device according to the invention in an exploded view in a

first perspective from diagonally above;

Figure 2 the belt tensioning device of Figure 1 in a second perspective view from

diagonally below;

Figure 3 the belt tensioning device of Figure 1 in the mounted condition in a perspec-

tive view from diagonally above;

Figure 4 the belt tensioning device of Figure 1 in the mounted condition in a perspec-

tive view from diagonally below;

Figure 5 the belt tensioning device of Figure 1 in a longitudinal sectional view;

Figure 6 a detail of the belt tensioning device of Figure 1 in an axial view from below

in the mounting position;

Figure 7 the detail of the belt tensioning device of Figure 7 with fitted cover disc;
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Figure 8 when seen in a development drawing, the ribs

A) of the belt tensioning device of Figure 1;

B) in a first variant with arched extension in a first circumferential direction;

C) in a second variant with arched extension in a second circumferential
direction;

D) in a further variant with inclined extension in a first circumferential direc-
tion; and

E) in a further variant with inclined extension in a second circumferential

direction.

Figures 1 to 8, which are described jointly below, show a belt tensioning device 2 ac-
cording to the invention. The belt tensioning device 2 comprises a base member 3
which can be attached to a stationary component such as an accessory (not shown),
a tensioning arm 4 which is pivotably supported relative to the base member 3 by a
bearing arrangement 5 around a pivot axis A, and a spring element 6 which resiliently
supports the tensioning arm 4 against the base member 3 in circumferential direction.
For mounting the base member 3 this has three flange portions 11, projecting radially
outwards and having bores, through which screws can be passed for attaching on the

stationary component.

The tensioning arm 4 carries at a free end portion a tensioning roller 7, which is rotat-
able around an axis of rotation B arranged parallel to the pivot axis A. The tensioning
roller 7 is rotatably supported on a reinforcing element 8 of the tensioning arm 4 and is
attached thereto by means of a screw 9. Furthermore, a disc 10 is provided axially next
to the tensioning roller 7, which protects the bearing 12 against penetrating dirt. The
tensioning arm 4 is axially and radially supported relative to the base member 3 via the
bearing arrangement 5 so as to be rotatable around the pivot axis A. The tensioning
arm 4 is connected via a connection mechanism 13 to the base body 3. The tensioning
arm 4 is arranged at least approximately in a plane with the bearing arrangement 5, so

that the axial size of the device is small.

The spring element 6 is formed as a helical spring, wherein a spring centre line or sping
axis extends essentially parallel to the pivot axis A. A first spring end 16 of the helical

spring 6 is bent radially outward and is supported on a corresponding abutment face
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17 of the base member 3 in circumferential direction. The opposite second spring end
23 of the helical spring 6 is also bent radially outward and is supported on a corre-
sponding abutment face 24 of the tensioning arm 4 in circumferential direction. The
helical spring 6 effects a spring-loaded tensioning of the tensioning arm 4 relative to

the base member 3, so that the belt of the belt drive is pre-tensioned.

The helical spring 6 is arranged coaxially outside of the bearing arrangement 5 for
supporting the tensioning arm 4. In this case, the helical spring 6 and the bearing ar-
rangement overlap at least with partial portions in axial direction, to keep the design
space small in axial direction. It can be seen especially in Figure 5, that the helical
spring 6 has a proportionally large diameter in relation to the axial length. The number
of turns is larger than one and smaller than two. Preferably, the circumferential exten-
sion of the helical spring 6 is between 540° and 690°. The ratio of nominal diameter D6
of the helical spring 6 to the axial length L6 is, in the mounted condition of the helical
spring, in which the helical spring is axially pre-tensioned, between 3.0 and 9.0, espe-
cially between 5.0 and 8.0. It is understood, that said values are not limiting and that
other values can be used. Within said ranges all intermediate ranges can be consid-
ered. In principle, also — depending on the design space conditions — larger values
than 9.0 can be used, whereby the spring would then be in relation to the diameter
extremely short in axial direction. Furthermore, it is obvious, that the named ratio of
spring diameter to the axial length in the mounted condition is also dependent on the
wire diameter of the spring wire. The larger the wire diameter the smaller the axial

length of the helical spring 6 can be selected.

The belt tensioning device 2, respectively the tensioning arm 4 has a through opening
18, which is arranged coaxially to the longitudinal axis A. In this manner, the base
member 3 can be screwed to an aggregate in a simple manner, wherein an end of the
drive shaft can also extend into the through opening 18, if necessary. Overall, an axially
very short design is achieved. At least in a portion of the through opening 18, a smallest
inner diameter D18 of the through opening 18 is preferably larger than an outer diam-
eter of the drive shaft (not shown) and is especially also larger than an outer diameter
of the belt pulley (not shown) connected to the drive shaft. The base member 3 has an
annular portion 25 for supporting the tensioning arm 4. From the annular portion 25 a

flange portion extends radially outward, which serves as axial support face 21 for the
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helical spring 6. Several attachment portions 11 project radially outward from the flange
portion, each attachment portion having a respective bore for attaching the base mem-
ber 3 on the stationary component,. The attachment portions 11 are arranged on a
larger diameter relative to the flange portion and relative to the helical spring 6. Thus,
forces and moments acting on the base member 3, can be supported well and trans-

ferred into the stationary component.

The helical spring 6 is inserted with axial pre-tension between the support face 21 of
the base member 3 and an axial opposite support face 22 of the tensioning arm 4. In
this manner, the tensioning arm 4 is loaded axially away from the base member 3,
wherein said components are axially supported on each other via the connection
mechanism. The support face 21 for the spring 6 extends via a circumferential partial
portion of the base member 3. In this case, at least a partial portion of the support face
21 is arranged in a plane, which has an axial overlap with the drive shaft. The support
face 21 of the base member 3 has in circumferential direction the shape of a ramp,
which is adapted to the incline of the helical spring 6. It can be seen especially in Figure
1, that the support face 21 of the base member 3 is formed by circumferentially distrib-
uted and radially extending ribs on which the spring 6 is axially supported in the
mounted condition. Between the ribs respectively recesses 20 are formed, which pre-
vent a mass accumulation in this area. Incidentally, the ribs effect in an advantageous
manner a good transfer of frictional heat, which is produced during the operation of the

belt tensioning device.

As especially visible in Figure 5, the belt tensioning device 2 is formed such, that the
bearing arrangement 5 of the tensioning arm 4 is arranged on the base member 3 in
view of the aggregate 28 behind the belt plane. The belt plane is the plane, which is
formed by the belt centre in the mounted condition. The bearing arrangement 5 com-
prises one or several first bearing elements 30 which are associated to the base mem-

ber 3, and a second bearing element 31 which is associated to the tensioning arm 4.

The first bearing elements 30 are, when seen in a half longitudinal section view, ap-
proximately C-like and have radially inwards a cylindrical portion 32, from which two
flange portions 33, 34 project radially outward. Insofar, the first bearing elements 30

engage the annular portion 25 of the base body. In this case, the first flange portion
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33, which is facing the tensioning arm 4, forms an axial bearing face, to support the
tensioning arm 4 in a first axial direction, while the second flange portion 34, which is
axially distanced to the first flange portion 33, forms an axial bearing face for the ten-
sioning arm 4 in an opposite second axial direction. The cylindrical portions 32 form a

radial bearing face for the tensioning arm 4.

The first bearing elements 30 and the base member 3 are integrally produced, espe-
cially by multi component injection moulding. In this case, the first bearing elements 30
are made from a different plastic material than the base member 3. The bearing mate-
rial consists of a low friction plastic material, for example a high strength polyamide
with polytetrafluorethylene-components (PTFE) with a strength of for example between
2,000 MPa and 4,000 MPa. Relative thereto, the plastic material of the base member
3 can be a fibre reinforced polyamide with a strength of for example between 15,000
MPa and 22,000 MPa. By means of the multi component injection moulding method,
the unit of the base member 3 with first bearing elements 30 can be manufactured in

a simple manner and cheaply with one tool in one working step.

The tensioning arm 4 has a sleeve portion 39, onto which the second bearing element
31 is pressed which is formed as a bearing bushing. The bearing bushing 31 is espe-
cially a formed sheet metal part and can for example be made from aluminum or an
aluminum alloy. A bushing portion 27 of the bearing bushing and the cylindrical portion
32 of the first bearing element 30 form a radial bearing, while a flange portion 28 of the
bearing bushing 31 and the flange portions 33 of the first bearing element 30 form an

axial bearing.

Especially in Figure 4 the connection mechanism 40 is visible, by means of which the
tensioning arm 4 is connected to the base body 3. The connection mechanism 40 are
formed like a Bayonet-connection and comprises several first connection elements 41
associated with the base member 3 and distributed along the circumference, and sev-
eral second connection elements 42, corresponding thereto, which are associated with
the tensioning arm 4. The first connection elements 41 are provided in the form of
recesses, which interrupt the annular portion 25 of the base member 3. The second
connection elements 42 are formed correspondingly as radial projections, which have

a counter shape to the recesses, so that they can be inserted axially into the recesses.
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Insofar, the tensioning arm 4 and the base member 3 can be connected to each other

by an insertion and rotation movement.

In a first relative rotational position, which also can be designated as Bayonet-position,
the base member 3 and the tensioning arm 3 can be axially moved into one another.
When the projections 42 of the tensioning arm 4 are completely passed through the
recesses 41, the tensioning arm 4 can be rotated relative to the base member 3 into a
second rotational position. In this second position, the projections 42 of the tensioning
arm 4 are axially supported at least indirectly on the first bearing element 30, respec-
tively the flange portion 34. In this position, the tensioning arm 4 and the base member
3 are axially fixed to each other and are axially pre-stressed against each other by the
spring 6. To prevent that the two components 3, 4 again accidentally turn into the Bay-
onet-position, a securing pin 43 is provided which is inserted into a corresponding bore
44 of the tensioning arm and extends into a recess 45 of the base member 3 extending
in circumferential direction. The abutment ends 46, 47 of the recess 45 form abutments
in circumferential direction, i.e. in the inserted condition of the securing pin 43, the
tensioning arm 4 can only be moved relative to the base member 3 along the circum-
ferential extension of the recess 45. Within this circumferential area, the projections 42
of the tensioning arm 4 always lie on the flange portion 34, i.e. the projections 42 and
the recesses 41 are circumferentially offset relative to each other, so that a dismount-

ing is prevented.

The connection mechanism 40 is formed such, that the tensioning arm 4 and the base
member 3 are only insertable into each other in the first rotational position (Bayonet-
position). This is achieved such, that the first and the second connection elements 41,
42 are arranged irregularly distributed across the circumference and only aligned ex-
actly in one relative rotational position with each other. By means of this embodiment,

the assembly is simplified and an incorrect mounting is prevented.

For pre-tensioning the belt tensioning device in a mounting position, the tensioning arm
4 and the base member 3 are rotated relative to each other so far, till the mounting
bores 36, 37 align with each other, so that the mounting pin 38 can be inserted into
these. In this mounting position, the base member 3 of the belt tensioning device 2 is

mounted on the aggregate. After completion of the mounting of the belt drive and of
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the belt around the drive pulley of the aggregate, the mounting pin 38 is pulled and the
tensioning arm 4, due to the pre-tensioning force of the spring 6, is loaded against the
belt.

As already mentioned above, preferably a high strength fibre reinforced plastic material
can be used as base material for the base member 3 and the tensioning arm 4, for
example a glass fibre reinforced polyamide. It can be seen especially in Figure 5, that
reinforcing elements 8, 26 are provided in the base member 3 and the tensioning arm
4, which are made from a different material. In particular, the base member 3 has re-
inforcing elements in the form of bushings 26 provided at the connection portions 11.
The bushings 26 are made from a metal material and are over-moulded with the plastic
material of the base member 3. The tensioning arm 4 has a reinforcing element 8
formed as a metal bearing journal 8, which is over-moulded with the basic plastic ma-

terial and serves as carrier for the bearing 12 of the tensioning roller 7.

As especially visible in Figures 6 and 7, which show a detail of the belt tensioning
device 2 in an axial view from below, the flange portion 11 of the base body 3 encasing
the bushing 26 can be made from a material with improved dampening features as
compared to the basic plastic material. In this case, the connection portions 11 with
damping material can be integrally formed together with the base member 3 with the
basic material by multi component injection moulding. By means of the damping ma-
terial of the connection portions 11, the damping behaviour of the belt tensioning de-
vice 2 is as a whole improved. For example an elastomer or TPE can be used as
damping material. This can especially have a Shore-hardness of 80 to 120. However,
it is obvious, that the flange portions 11 can also be manufactured from the same basic
plastic material as the rest of the base member. Figure 6 shows the belt tensioning
device 2 with a cover disc 35 mounted from below onto the first bearing element 30,
respectively onto the flange portion 34, for protecting the bearing arrangement 5
against penetrating dirt. The cover disc 35 which is annularly formed is connected to
the base member 3, after the tensioning arm 4 has been inserted and rotated onto the
base member 3. For this, the cover disc 35 is placed onto the connection mechanism
40 and is form-fittingly connected to the base member 3. For connecting, several lock-

ing projections 29 are provided on an inner face of the base member 3 across the
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circumference, by which locking projections 29 the cover disc 35 is axially locked. Ob-
viously also other form-fitting, force-fitting or material-locking connections can be con-
sidered. It is also possible, that the cover disc is arranged below the connection ele-
ment 42, i.e. between the connection elements and the bearing element 30. Figure 7

shows the device without cover disc.

As already mentioned above, the through opening 18 of the tensioning arm 4 is formed
such, that the drive shaft and/or the belt pulley of an aggregate (not shown) can extend
thereinto in the mounted condition. The wall of the tensioning arm 4 encasing the
through opening 18 is provided with circumferentially distributed ribs 19. The ribs 19
serve especially for two functions, namely they transfer the frictional heat produced
during operation away from the tensioning arm 4. Furthermore, the ribs 19 contribute
to a targeted air supply in direction towards the aggregate, on which the belt tensioning

device is mounted, to effectively cool it.

In the following, the diverse possible embodiments of the ribs 19 are described in more
detail with reference to Figures 8A to 8E. In the embodiment of Figures 1 to 7 and 8a,
the ribs are formed straight, i.e. they extend parallel to the axis of rotation A. In the
embodiments of Figures 8B and 8C the ribs are arched, i.e. they are arched with in-
creasing axial extension more strongly in radial direction. By this design, a deflection
of the air flowing through the ribs is produced, which can be used in a targeted manner
for cooling the aggregate. The difference between the embodiments of Figures 8B and
8C is only the rotational direction of the arch, which in one case it is directed to the
right and in the other case to the left. In the embodiments of Figures 8D and 8E the
ribs 19 are formed inclined or helical in relation to the longitudinal axis A. Thus, also a
spin of the through-flowing air is produced. The difference between the embodiments
of Figures 8D and 8E is in the direction of the inclination of the ribs, which in the one

case is clock-wise and in the other case anti-clockwise.

In total, the belt tensioning device 2 according to the invention offers the advantage of

an especially compact and light design.
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Reference numerals list

belt tensioning device
base member
tensioning arm
bearing

spring

tensioning roller
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reinforcing element

9 screw

10 disc

11 connection portion

12 roller bearing

13 connection arrangement
14 axial disc

15 bushing projection

16 spring end

17 abutment face

18 opening
19 rib
20 recess

21 support face

22 support face

23 spring end

24 abutment face

25 annular portion
26 reinforcing element
27 bushing portion
28 flange portion

29 projection

30 bearing element
31 bearing element
32 cylindrical portion
33 first flange portion
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second flange portion
cover disc

mounting bore
mounting bore
mounting pin

sleeve portion
connection mechanism
first connection element
second connection element
securing pin

bore

recess

abutment

abutment

A pivot axis

B axis of rotation
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Claims

1. Belt tensioning device for a belt drive, comprising

a base member (3), which is firmly connectable to a stationary component,

at least one tensioning arm (4), which is pivotably supported relative to the base

body (3) around a pivot axis (4),

a spring element (6), which resiliently supports the tensioning arm (4) in circum-
ferential direction, wherein the spring element (6) has a nominal diameter (D6)
and an axial length (L6) in the mounted condition, wherein a ratio of the nominal
diameter (D6) to the axial length (L6) of the spring element (6) is larger than 3.0

in the mounted condition, and

a tensioning roller (7) for tensioning the belt, which tensioning roller (7) is rotat-

ably supported on the tensioning arm (4) around an axis of rotation (B),

wherein the base member (3) and the tensioning arm (4) are each at least par-

tially made from plastic material.

2. Belt tensioning device according to claim 1,
characterised in
that a connection mechanism (40) is provided for connecting the tensioning arm
(4) to the base member (3), wherein the connection mechanism has at least

one first connection element (41), which is associated to the base member (3),
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and at least one second connection element (42), which is associated to the
tensioning arm (4), wherein the first connection element (41) and the second
connection element (42) are configured to be connected to each other by an

insertion and rotational movement.

Belt tensioning device according to claim 2,

characterised in

that the connection mechanism (40) is formed such, that the tensioning arm (4)
and the base member (3) are configured to be insertable into one another only

in exactly one predetermined rotational position.

Belt tensioning device according to claim 1,
characterised in
that the base member (3) and the tensioning arm (4) are manufactured from a

glass fibre reinforced plastic material.

Belt tensioning device according to claim 1,

characterised in

that at least one of the base member (3) and the tensioning arm (4) has at least
one reinforcing element (8, 26) made from a metal material, which is over-

moulded with a plastic material.

Belt tensioning device according to claim 1,

characterised in

that a bearing arrangement (5) is provided between the base member (3) and
the tensioning arm (4) for rotatably supporting the tensioning arm (4) relative to
the base member (3) around the pivot axis (A), wherein the bearing arrange-
ment (5) has at least one bearing element (30) associated to the base body (3)

and at least one bearing element (31) associated to the tensioning arm (4).

Belt tensioning device according to claim 6,

characterised in



10.

11.

12.

13.
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that several bearing elements (30) are provided at the base member (3) which

are arranged in segments along a circumference.

Belt tensioning device according to claim 6,
characterised in
that the at least one bearing element (30) and the base member (3) are inte-

grally formed as one unit.

Belt tensioning device according to claim 6,

characterised in

that the base member (3) is made from a first plastic material and the at least
one bearing element (30) is made from a second plastic material, wherein the

first and the second plastic material have different material characteristics.

Belt tensioning device according to claim 6,
characterised in
that the at least one bearing element (31) of the tensioning arm (4) is made

from a metal material.

Belt tensioning device according to claim 1,

characterised in

that the tensioning arm (4) has an opening (18) which is configured such that
at least one of a drive shaft and a belt pulley of an accessory can extend in a
mounted condition, wherein a wall of the tensioning arm (4) encasing the open-

ing (18) comprises ribs (19) which are circumferentially distributed.

Belt tensioning device according to claim 11,

characterised in

that the ribs (19) extend parallel, at an angle or arched in relation to the pivot
axis (A).

Belt tensioning device according to claim 1,

characterised in



14.

15.

(35) JP 2015-200415 A 2015.11.12

that at least one damping element is provided which is made from a dampening
material that differs from the plastic material of the base member (3) and the

tensioning arm (4).

Belt tensioning device according to claim 1,

characterised in

that the spring element (6) is formed as a helical spring, wherein a spring axis
of the helical spring extends at least substantially parallel to the pivot axis (A)
in the mounted condition, wherein the helical spring has a maximum of three

complete turns, especially a maximum of two complete turns.

Belt tensioning device according to claim 1,
characterised in
that the ratio of the nominal diameter (D6) of the spring element (6) to the axial

length (L6) of the spring element is larger than 5.0 in the mounted condition.
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Abstract

The invention relates to a belt tensioning device for a belt drive, comprising: a base
member 3, which is firmly connectable to a stationary component; at least one tension-
ing arm 4, which is pivotably supported relative to the base member 3 around a pivot
axis A; a spring element 6, with which the tensioning arm 5 is supported elastically in
circumferential direction, wherein the ratio of the nominal diameter to the axial length
of the spring element 6 is larger than 3.0 in the mounted condition; and a tensioning
roller 7 for tensioning the belt, which is rotatably supported on the tensioning arm 4
around an axis of rotation B; wherein the base member 3 and the tensioning arm 4 are

each at least partially made from plastic material.

Figure 1
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Fig. 1

A3
B)

) 2
-~
3 N ic
S 2zl
\oﬁo 0 X —~
Ny % ‘ Lt
La\ \\N = ic
Sl &
= LAy ‘
3 / < a
® o N
~ ~ T Q
s =T ;
= 1
/ A
Iea— o
H [{e]
Y \ (o)]
e 4P X2 i
~
77777777777777 | 5 \§




	biblio-graphic-data
	abstract
	claims
	description
	drawings
	overflow
	foreign-language-body

