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A PISTON ASSEMBLY CAPABLE OF SECONDARY DAMPING

TECHNICAL FIELD

The present invention relates to at least one piston assembly comprising at least one internal
tube and at least one external tube positioned in the invention, at least one external chamber
defined between the internal tube and the external tube, and the at least one internal
chamber defined in the internal tube for placing the hydraulic fluid in it, at least one piston
rod, which is at least partially movable within said internal chamber, at least one first valve
group positioned on the said piston rod to allow limited passage in case of jamming of the
hydraulic fluid in the internal chamber, at least one second valve group to allow limited
passage in the event of hydraulic fluid entrapment by being positioned between the internal
chamber and the internal chamber.

BACKGROUND

Pistons, also known as shock absorbers, are elements used to reduce the severity and effect
of shocks and vibrations that occur during operation in vehicles. The pistons show a
resistance that is inverse to the direction of movement and is proportional to the speed.
Thus, they absorb the energy that causes jolt and vibration by converting it into heat. Pistons
can be used in all kinds of impact machines (textile machines, presses, construction
machines, lifting machines, etc.), especially vehicles. In general, the working principle of the
pistons is based on the principle of converting the movement energy into heat and
swallowing it by showing resistance to movement by friction. Pistons can be liquid, or liquid-
gas based. Liquid types of oil are used. Based on the high viscosity (consistency) property,
which is the internal molecular friction of the oils, the energy converted to heat is absorbed
by the friction between the molecules compressed by forcing the oil under pressure to pass

through narrow channels.

Today, motor vehicles contain elements designed in different ways to meet the expectations
of users such as comfort, driving comfort, and safety. Pistons play an important role in these
elements. They are effective in the hardness levels of the pistons, the handling of the
vehicles, the driving comfort, and the transmission of the defects on the road to the vehicle.
The hardness of the pistons increases the vehicle's handling and steering control while
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reducing ride comfort. Conversely, the pistons being too soft causes the driver to feel the
vibrations on rough roads and reduces their comfort.

Application No. US2021404528A1, available in the literature, relates to a hydraulic damper
assembly. This hydraulic damping assembly contains a main tube that forms the fluid
chamber. An external tube extends around the main tube. Defines a balancing chamber
between the main and external tubes. A main piston located in the main tubes divides the
fluid chamber into a compression chamber and a recoil chamber. A piston rod is connected
to the main piston. A bottom valve located in the compression chamber is connected to the
main tube. A hydraulic clamping stopper in the clamping chamber comprises an additional
piston, a spacer, and a fixing element. The additional piston is connected to the main piston.
The joint in the compression chamber is connected to the base valve. The insert has one
main section and one terminal section. The outer diameter of the terminal section is smaller
than the outer diameter of the main section. In this embodiment, the liquid chamber has a
closed volume and the grooves on the sides allow the passage of fluid. This causes the
system damping force not to be adjusted as desired. These grooves in the liquid chamber
both bring an additional cost for the manufacture of the liquid chamber and prevent
adjustability.

The pistons are designed according to the characteristics of the vehicle on which they will be
located and are expected to have a predetermined hardness performance. However,
different piston production for each vehicle means additional workload and logistics for the

manufacturers.

As a result, all the above-mentioned problems have made it imperative to innovate in the
relevant technical field.

BRIEF DESCRIPTION OF THE INVENTION

The present invention relates to a piston assembly for eliminating the above-mentioned
disadvantages and bringing new advantages to the relevant technical field.

An object of the invention is to provide a piston assembly having an improved damping

feature.

Another object of the invention is to provide a piston assembly that allows secondary
damping.
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The present invention relates to at least one piston assembly comprising at least one internal
tube and at least one external tube positioned in the invention, at least one external chamber
defined between the internal tube and the external tube, and the at least one internal
chamber defined in the internal tube for placing the hydraulic fluid in it, at least one piston
rod, which is at least partially movable within said internal chamber, at least one first valve
group positioned on the said piston rod to allow limited passage in case of jamming of the
hydraulic fluid in the internal chamber, at least one second valve group to allow limited
passage in the event of hydraulic fluid entrapment by being positioned between the internal
chamber and the internal chamber in order to realize all the objects that will emerge from the
abovementioned and the following detailed description. Accordingly, its novelty comprises at
least one secondary damping rod positioned on the side of the piston rod facing the internal
chamber and movable with the piston rod to dampen sudden force loads, at least one sleeve
with an inner cavity in which said secondary damping rod can be at least partially penetrated
by moving, and at least one third valve group to allow limited passage to the internal
chamber in the event of hydraulic fluid being compressed in the inner cavity on said sleeve.
Thus, it is ensured that the piston assembly can dampen against sudden and unusual force
loads.

A possible embodiment of the invention is characterized in that it comprises at least one
enlarged form for sealing the secondary damping arm into the inner cavity of the sleeve. In
this way, the secondary damping rod is firmly pressed against the sleeve and can be moved

in a sealed manner.

Another possible embodiment of the invention is characterized in that the third valve group is
positioned on the side facing the second valve group on the sleeve. Thus, the hydraulic fluid
stuck in the inner cavity passes through the third valve group and then through the second
valve group to the external chamber.

Another possible embodiment of the invention is characterized in that the third valve group is
positioned on at least one retaining part. Thus, ease of assembly is obtained in the
production stage.

Another possible embodiment of the invention is characterized in that it comprises at least
one housing for holding the sleeve on said retaining part. Thus, it is ensured that the sleeve
is mounted on the retaining part.
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Another possible embodiment of the invention is characterized in that the retaining part is
secured to the internal chamber. Thus, ease of assembly is obtained in the production stage.

BRIEF DESCRIPTION OF THE FIGURE

Figure 1 shows a representative cross-sectional view of the piston assembly of the invention
in the first position.

Figure 2 shows a representative cross-sectional view of the piston assembly of the invention
in the second position.

DETAILED DESCRIPTION OF THE INVENTION

In this detailed description, the subject matter of the invention is explained only by means of
examples that will not have any limiting effect for a better understanding of the subject

matter.

The invention relates to a piston assembly (10). The piston assembly (10) of the invention is
a mechanism that at least partially dampens between the first side (T1) and a second side
(T2) between which it is positioned during operation. At least one of the first side (T1) and the
second side (T2) to which the piston assembly (10) is connected may be movable. The
piston assembly (10) allows the force to be damped between the two sides. The piston
assembly (10) is located on vehicles in a possible embodiment of the invention. In vehicles,
the first side (T1) is the vehicle body, while the second side (T2) is the wheel of the vehicle.
In this way, damping is provided between the vehicle body and the vehicle wheel. However,
the piston assembly (10) is not limited to this, it can also be used in different areas such as

textile machines, presses, construction machines, and lifting machines.

The piston assembly (10) of the invention has an interlocking internal tube (11) and an
external tube (13). The inner part of the internal tube (11) is defined as an internal chamber
(12) and the part between the internal tube (11) and the external tube (13) is defined as an
external chamber (14). The internal chamber (12) and the external chamber (14) are
associated with each other and contain hydraulic fluid. The hydraulic fluid enables damping
in the piston assembly (10). There is a piston rod (20) extending from one side of the internal
tube (11) towards the internal chamber (12). The piston rod (20) is at least partially movable
through the internal chamber (12). There is a first valve group (V1) provided around the end
of the piston rod (20) inside the internal tube (11). The first valve group (V1) is configured to

4
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dampen during fluid transport within the internal chamber (12). For this, the first valve group
(V1) limits the passage of fluid from the internal chamber (12) to the external chamber (14).
During the operation of the piston assembly (10), controlled fluid passage is provided
between the opposite sides of the internal chamber (12), which is divided by the first valve
group (V1). In the event that one of the first side (T1) or the second side (T2) is moved
towards the other in the piston assembly (10), the fluid passage within the internal chamber
(12) is controlled by the first valve group (V1). There is also at least one second valve group
(V2) around the opposite end of the internal tube (11) facing the piston rod (20). The second
valve group (V2) regulates fluid passage between the internal chamber (12) and the external
chamber (14). Depending on the amount of compression in the piston assembly (10),
hydraulic fluid is transported from the internal chamber (12) to the external chamber (14).
This fluid transport is controlled by the second valve group (V2) in the piston assembly (10).
In the event of reverse movement, the fluid transfer from the external chamber (14) to the
internal chamber (12) is carried out in a controlled manner by the second valve group (V2).

The piston assembly (10) of the invention is configured to perform secondary damping.
Secondary damping provides damping in case of sudden and unusual force on the piston
assembly (10). For this, there is at least one sleeve (30) around the second valve group (V2)
in the piston assembly (10). The sleeve (30) is formed to have an inner cavity (31). The
sleeve (30) is preferably cylindrical in shape. There is at least one secondary damping rod
(21) on the piston rod (20) in response to said sleeve (30). The secondary damping rod (21)
is located on the side of the piston rod (20) facing the sleeve (30). The secondary damping
rod (21) is sized to enter and exit the sleeve (30). Preferably, the secondary damping rod
(21) is sealed against the sleeve (30). For this, the secondary damping rod (21) has an
extended form (22). In addition, the chamfered form can be found on the side of the sleeve
(30) facing the secondary damping rod (21) so that the secondary damping rod (21) can
easily enter and exit the sleeve (30). At least one third of the valve group (V3) is positioned
on the other side of the sleeve (30) while it is passed to the secondary damping rod (21). The
third valve group (V3) is inserted tightly into the internal chamber. The third valve group (V3)
allows the fluid passage between the inner cavity (31) of the sleeve (30) and the internal
chamber (12) to be regulated. With the secondary damping rod (21) entering the sleeve (30),
the liquid in the inner cavity (31) is compressed and there is a limited fluid passage to the
internal chamber (12) through the third valve group (V3). In the opposite case, the liquid is
provided to the inner cavity (31) in the sleeve (30) by means of the third valve group (V3).
The third valve group (V3) is preferably positioned on at least one retaining part (40). The
retaining part (40) is formed to surround the third valve group (V3). In this way, ease of
assembly is obtained during the production phase. There is at least one housing (41) on the

5
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retaining part (40). The housing (41) is essentially a recessed form provided on the retaining
part (40). The wall of the sleeve (30) is at least partially located in the housing (41). In this
way, it is ensured that the sleeve (30) is fixed on the third valve group (V3).

A representative cross-sectional view of the piston assembly (10) of the invention at the first
position (1) is given in Figure 1. Accordingly, in the first position (l), the piston assembly (10)
is not subjected to a sudden load. While in this position, the secondary damping rod (21) is
positioned outside the sleeve (30). The piston assembly (10) can operate in the first position
(I) continuously in cases where a high force load is not applied to the piston assembly (10).
For this, the fluid is transferred directly to the second valve group (V2) without being
compressed in the sleeve (30). A representative cross-sectional view of the piston assembly
(10) of the invention at the second position (I1} is given in Figure 2. In said second position
(1), the piston assembly (10) is loaded with a sudden and unusual force. When the first side
(T1) and the second side (T2) are brought closer to each other in the piston assembly (10),
the first position () is moved to the second position (ll). The reason for this approach may be
undesirable vibrations where the piston assembly (10) is used. In the case of load on the
piston assembly (10), the hydraulic fluid in the internal chamber (12) first tries to stop the
piston rod (20) by compressing. However, if the load on the piston rod (20) is high, the
secondary damping rod (21) enters the sleeve (30). In this case, the hydraulic fluid in the
inner cavity (31) of the sleeve (30) is compressed. In this case, the third valve group (V3)
provides limited hydraulic fluid passage to the internal chamber (12). During these
movements, the second valve group (V2) also provides a limited hydraulic fluid selection
from the internal chamber (12) to the external chamber (14). In case the load on the piston
assembly (10) is lifted, the valve groups are allowed to return to the first position () by

allowing back fluid movement.

In addition to the standard force loads in the piston assembly (10), sudden and high-energy
forces are damped with this whole embodiment. During this process, it is also ensured that
the compression density can be adjusted by the user by using a sleeve (30) with the third
valve group (V3). In addition, since the fluid passage of the first valve group (V1) and the
second valve group (V2) is adjustable, it is ensured that the desired damping adjustment can
be made in the piston assembly (10).

The protection scope of the invention is specified in the appended claims and cannot be
strictly limited to those explained in this detailed description for illustrative purposes. It is
evident that a person skilled in the art may exhibit similar embodiments in light of the
foregoing without departing from the main theme of the invention.

6
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REFERENCE NUMBERS GIVEN IN THE FIGURE

10 Piston Assembly
11 Internal Tube

12 Internal Chamber
13 External Tube

14 External Chamber

20 Piston Rod
21 Secondary Damping Rod
22 Extended Form

30 Sleeve
31 Inner Cavity

40 Retaining Part
41 Housing

V1 First Valve Group
V2 Second Valve Group
V3 Third Valve Group

T1 First Side
T2 Second Side

() First Position
() Second Position

PCT/TR2023/050309
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1.

CLAIMS

The invention is at least one piston assembly (10) comprising at least one internal
tube (11) and at least one external tube (13) positioned in the invention,

At least one external chamber (14) defined between the internal tube (11) and the
external tube (13) and the at least one internal chamber (12) defined in the internal
tube (11) for placing hydraulic fluid in it,

At least one piston rod (20), which is at least partially movable within said internal
chamber (12),

At least one first valve group (V1) positioned on said piston rod (20) to allow limited
passage in case of jamming of the hydraulic fluid in the internal chamber (12),

At least one second valve group (V2) to allow limited passage in the event of
hydraulic fluid entrapment by being positioned between the internal chamber (12) and
the internal chamber (14), characterized in that it comprises the following:

At least one secondary damping rod (21) positioned on the side of the piston rod (20)
facing the internal chamber (12) and movable together with the piston rod (20) to
dampen the sudden force loads,

At least one sleeve (30) with an inner cavity (31) into which the secondary damping
rod (21) can at least partially enter by being moved,

At least one third valve group (V3) to allow limited passage to the internal chamber
(12) in case of compression of hydraulic fluid in the inner cavity (31) on the sleeve
(30).

A piston assembly (10) according to Claim 1, characterized in that the secondary
damping rod (21) comprises at least one extended form (22) for sealing the inner
cavity (31) of the sleeve (30).

A piston assembly (10) according to Claim 1, characterized in that said third valve
group (V3) is located on the side facing the second valve group (V2) on the sleeve
(30).

A piston assembly (10) according to Claim 1, characterized in that the third valve
group (V3) is located on at least one retaining part (40).

A piston assembly (10) according to Claim 4, characterized in that it comprises at
least one housing (41) to hold the sleeve (30) on said retaining part (40).

8
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6. A piston assembly (10) according to Claim 4, characterized in that the retaining part
(40) is secured to the internal chamber (11).
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