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CONNECTION BOLSTER

Technical Field
The Invention relates to a connection bolster which 1s developed by reinforcing with

composite material in order to contribute to energy conservation in the vehicle.

More specifically, the present invention relates to an improvement which is made for
contributing to reduction in vehicle weight by lightening connection bolster that is one

of the heaviest components of the suspension system.

Prior Art
With the usage of electric motors which are more eco-friendly and energy efficient,
today's technology level of the automotive Industry makes necessary to reduce

weight In vehicles.

Vehicle suspension systems are structures which are convenient for re-design to
fulfill this requirement. By considering the dynamic behavior of fasteners under
repeated loads, they can be redesigned with lighter materials as improving their

lifetime too.

In the patent document no. CA2810392A1, montage of the suspension element to
the connection plate Is mentioned. However, here, there Is no study which I1s aimed
neither to improve lifetime of the connection bolster or neither to reduce vehicle

weight and contribute to energy conservation.

In the patent document no. CN108639087A, there i1s a method for improving the anti-
fatigue performance of a locomotive rubber-metal block by changing thicknesses.
However, here, there Is no study which Is aimed neither to improve lifetime of the
connection bolster or neither to reduce vehicle weight and contribute to energy

conservation.

In the patent document no. US567/6356A, a flexible bolster which comprises a block

of rubber or rubber-like elastomer sandwiched between two end plates. However,



10

15

20

25

WO 2021/137827 PCT/TR2020/051412

here, there Is no study which Is aimed neither to improve lifetime of the connection

bolster or neither to reduce vehicle weight and contribute to energy conservation.

As a result, the require for improving lifetime of the connection bolster as well as

reducing vehicle weight and contributing to energy conservation has led the present

iInnovative solution to emerge out.
Objectives and Short Description of the Invention

Main purpose of the invention Is to present a connection bolster which Is developed

by reinforcing with composite material in order to contribute to energy conservation In

the vehicle.

Another aim of the Invention Is to contribute to reduction In vehicle weight by

lightening connection bolster that I1s one of the heaviest components of the

suspension system.

The present invention I1s a connection bolster comprising a layered region between a
lower plate and an upper plate and, here mentioned lower plate, upper plate and

layered section are made of composite material.

Mentioned composite material can be all kinds of metal alloys, polymer derivatives,
glass-reinforced and/or carbon reinforced polymer derivatives or materials in which

two or more of these materials are hybridized by being mixed In different proportions.

In a preferred embodiment of the Invention, said composite material is carbon fiber or

glass fiber reinforced or, polymer based.

In a preferred embodiment of the invention, the ratio of springiness in the A direction

to the springiness In the B direction Is between 5 and 20.

A preferred embodiment of the Invention comprises a connection hole lying along

sald lower plate, upper plate and layered plate.

A preferred embodiment of the Invention comprises a flexible connection piece
which, passing along mentioned connection hole, does not carry momentum but can

withstand very high tensile loads in the vertical direction.
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In a preferred embodiment of the invention, the lower plate and the upper plate have

a rib geometry.

In a preferred embodiment of the invention, the layered section includes rubber

compound.

In a preferred embodiment of the invention, in order to improve the life properties of
the lower plate and upper plate and to achieve the desired life properties, a friction

sheet Is added to both plates’ middle regions where the connection hole exists.

A preferred embodiment of the iInvention comprises at least one mounting hole In the

corner areas of the plates.

A preferred embodiment of the invention comprises bush structures that i1s placed
INside mentioned mounting holes In order to allow the lower plate and upper plate to

have a stronger form.

Description of the Figures

In Figure 1, a perspective view of the present innovative connection bolster is given.
In Figure 2, the top view of mentioned innovative connection bolster is given.

In Figure 3, the left view of said innovative connection bolster is given.

In Figure 4, the bottom view of the iInnovative connection bolster is given.

In figure 5, a front sectional view of the innovative connection bolster is given.

In Figure 6, the exploded assembly view In which the innovative connection bolster Is

connected to leaf spring Is given.

In Figure 7, a front sectional view of the Innovative connection bolster's an
embodiment that includes friction sheet Is given. The thickness of the plates In this
embodiment I1s less than the plate thicknesses In the embodiment given In the

previous drawings.
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In Figure 8, a perspective view of the innovative connection bolster's an embodiment

Including friction sheet and bushes Is given.

In Figure 9, a top view of the Innovative connection bolster's mentioned embodiment

that includes friction sheet and bushes is given.

In Figure 10, a bottom view of the Innovative connection bolster's saild embodiment

that includes friction sheet and bushes is given.

In Figure 11, a left view of the innovative connection bolster's said embodiment that

Includes friction sheet and bushes Is given.

In Figure 12, a front view of the iInnovative connection bolster's saild embodiment that

Includes friction sheet and bushes is given.
Reference Numbers

10. Connection bolster
10.1. Connection hole

10.2. Mounting hole

11. Lower plate

12. Upper plate

13. Layered section
14. Rib geometry

15. Friction sheet

16. Bush

20. Connection piece

Detailed Description of the Invention

The present iInvention relates to a connection bolster (10) which Is developed by
reinforcing with composite material in order to contribute to energy conservation In
the vehicle. Mentioned connection bolster (10) has a layered structure and generally

works In the shear and compression directions.
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Different materials that can be substituted for all metal materials used has been
Investigated and it has been observed that carbon fiber or glass fiber reinforced
composite materials can be used instead of them. Thus, a great weight advantage

has been achieved In the present innovative product.

In the present iInvention, an additional contribution Is provided to reduce weight of the
vehicle by Increasing the thickness of the composite material in the lower plate (11)
and the upper plate (12) and changing the design (thickness reduction etc.) of the
region where the connection bolster (10) will be mounted. This reduction In vehicle
welight Is possible by the reduction In the weight of mentioned region (opposite side
corresponding In the vehicle) thanks to the change made In the design of said region

where the connection bolster (10) will be mounted.

Since the polymer-based composite materials used in the present invention are

suitable for recycling, It contributes to improvement in the important issues such as

environmental protection and energy efficiency.

In the present Innovative connection bolster (10), an additional contribution Is
provided to reduce weight of the vehicle by increasing the thickness of the composite
material in the lower plate (11) and the upper plate (12) and changing the design of
the region where the connection bolster (10) will be mounted. The preferred
embodiment of the Invention consists of composite materials at the top and bottom
sides and consists of layered rubber compound and composite materials at the

region between top and bottom sides.

The compression of present innovative connection bolster (10) differs proportionally
INn accordance with the force applied. The ratio of springiness Iin the A direction to the
springiness In the B direction which are shown In Figure 3 Is between 5 (minimum)

and 20 (maximum).

The top view of the present innovative connection bolster (10) Is given In Figure 2
and its bottom view Is given In Figure 4. Between the lower plate (11) and upper plate
(12) which are shown In the figures, there I1s a layered section (13) consisting of
rubber compound and composite material. There 1s a reinforced rib geometry (14) on

the lower plate (11) and upper plate (12) which are made of composite material.
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Bolt connection Is used due to the structure of the plates in the lower and upper parts
and, when the vehicle wheel i1s i1dle, It carries weight by being loaded and provides

the balance In this direction.

As seen In Figure 5, In the present iInnovative connection bolster (10), in order to the
layered section (13) to not be forced In the tensile direction; it I1s ensured that the
lower plate (11) and the upper plate (12) are connected to each other by a flexible
connection piece (20) (hinged bolt, chain, steel rope, composite rope) that does not
carry momentum but can withstand very high tensile loads in the vertical direction.
There I1s a connection hole (10.1) that extends along the middle of both plates (11,
12) and of layered section (13) for allowing mentioned connection piece (20) to pass

through inside.

As seen In Figure 6, when the vehicle wheel Is idle, the connection piece (20) In the
structure of the present innovative connection bolster (10) carries weight by being
loaded and provides the balance In this direction. The connection bolster (10)
positioned between the leaf spring and truck axle, I1s exposed to the truck weight
INncluding itself and dynamic loads coming from the road. The compression of the
connection bolster (10) In the vertical direction and its sliding (shear) motion relative

to the connection axis reduce these effects.

The feature of the present invention Is that the lower plate (11), upper plate (12) and
layered section (13) are structures (composite, all kinds of metal alloys, polymer
derivatives, glass-reinforced and/or carbon reinforced polymer derivatives or
materials in which two or more of these materials are hybridized by being mixed In
different proportions) which are produced from more rigid material than rubber. In the
preferred embodiment of the Invention, a suitable reinforcing rib geometry (14)
design has been added to the plates in order to allow the lower plate (11) and upper
plate (12) to have a stronger form. Mentioned rib geometry (14) 1s not essential
element of the present innovative connection bolster (10) and, the usage of rib

geometry (14) may be preferred in an alternative embodiment of the invention.

In the preferred embodiment of the invention, Iin order to improve the life properties of

the lower plate (11) and upper plate (12) and to achieve the desired life properties, a
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suitable friction sheet (15) Is added to both plates’ middle regions (where the

connection hole (10.1) exists).

In the preferred embodiment of the invention, In order to allow the lower plate (11)
and upper plate (12) to have a stronger form, a suitable bush (16) I1s placed Inside

each of mounting holes (10.2) located In the corner areas of the plates.
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CLAIMS

1. A connection bolster (10) comprising a layered region (13) between a lower

plate (11) and an upper plate (12) and, characterized In that; mentioned lower
plate (11), upper plate (12) and layered section (13) are made of composite

material.

. A connection bolster (10) according to Claim 1 and, wherein mentioned

composite material 1s all kinds of metal alloys, polymer derivatives, glass-
reinforced and/or carbon reinforced polymer derivatives or materials in which
two or more of these materials are hybridized by being mixed In different

proportions.

. A connection bolster (10) according to Claim 1 or Claim 2 and, wherein said

composite material i1s carbon fiber or glass fiber reinforced or, polymer based.

. A connection bolster (10) according to one of the preceding claims and,

wherein the ratio of springiness In the A direction to the springiness in the B

direction 1S between 5 and 20.

. A connection bolster (10) according to one of the preceding claims and,

characterized by; comprising a connection hole (10.1) lying along said lower

plate (11), upper plate (12) and layered plate (13).

. A connection bolster (10) according to Claim 5 and, characterized by;

comprising a flexible connection piece (20) which, passing along mentioned

connection hole (10.1), does not carry momentum but can withstand very high

tensile loads in the vertical direction.

. A connection bolster (10) according to one of the preceding claims and,

wherein the lower plate (11) and the upper plate (12) have a rib geometry (14).

. A connection bolster (10) according to one of the preceding claims and,

wherein the layered section (13) includes rubber compound.

. A connection bolster (10) according to one of the preceding claims and,

characterized In that; in order to improve the life properties of the lower plate
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(11) and upper plate (12) and to achieve the desired life properties, a friction

sheet (15) Is added to both plates’ middle regions where the connection hole
(10.1) exists.

10. A connection bolster (10) according to one of the preceding claims and,

characterized by; comprising at least one mounting hole (10.2) In the corner

areas of the plates.

11. A connection bolster (10) according to Claim 10 and, characterized in that; in
order to allow the lower plate (11) and upper plate (12) to have a stronger

form, 1t comprises bush (16) structures that 1s placed Inside mentioned

mounting holes (10.2).
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