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(54) DAMPING DEVICE

(57)  The claimed damping device belongs to a group
of safety devices that help to decelerate and stop a ve-
hicle

The damping device containing a front deflector rep-
resenting a movable support installed on a guide with
possibility of movement, sections of mass dampers and
sectional side beams designed to provide the telescopic
insertion of the front section of the side beam into the
next one behind it. Each pair of sections of right and left
side beams is limited by a horizontally oriented rectan-
gular frame on a vertical base entering into a guide and

fixed between relevant sections of right and left side

beams. Ultimate rectangularframe of the damping device
serves as a rear block, which is equipped with a rear

fastening device rigidly connected to the guide. Damping

device may contain mass dampers of the first and the
second types. Each section of the mass damper of the

first type is formed by twin vertical non-contacting sheet

elements with zigzag shaped bends oriented towards
each other, whereas each end of each element with zig-
zag shaped bend is bent outwards forming a through
channel parallel to the centre line of the damping device.
Each section of the mass damper of the second type
represents a perforated end-to-end duct oriented hori-
zontally relative to a through opening and perforation is
made on each of four duct walls and at bends, with per-

foration at bends coming to both adjacent sides of the
duct. Each section is limited by vertical plates, while sev-
eral vertical plates rest on a lower bar of each rectangular
frame. Front and rear vertical plates are fixed at front
deflector and rear fastening, respectively. Sections of
mass dampers of two types may be located in series.
Sections of mass dampers of two types may be located
alternately.

Fig. 3
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Description
Pertinent art

[0001] The claimed damping device belongs toagroup
of safety devices that help to decelerate and stop a ve-
hicle.

Related Art

[0002] "Frontroad damping barrier and relevantdamp-
ing cartridge" is known from prior art (see Russian inven-
tion patent No. 2434763, IPC EO1F15/14).

[0003] Front damping fencing for motor vehicles con-
tains a frame with elements for fastening to a vehicle or
to a stationary structure and a damping cartridge con-
nected to the frame. Damping cartridge includes a casing
with energy absorbing devices to withstand the impact
after a vehicle collision. Rear part of the damping car-
tridge is intended for contact with a vehicle colliding with
a barrier. Middle part - for the vehicle deceleration and
kinetic energy absorption due to deformation and de-
struction of energy absorbing devices. Front part - for
cartridge deformation restriction and for fastening to the
base component of the road front barrier. Energy absorb-
ing device of the cartridge middle part deformed in case
of collision are formed by vertical corrugated sheet ele-
ments with swages oriented in reverse direction relative
to the longitudinal axis of the cartridge and in a return
direction relative to one another near adjacent elements.
The swages of corrugated sheet elements are formed by
webs and vertical flanges. Adjacent corrugated sheet el-
ements are interconnected at vertical flanges directly or
through flat sheet binders forming cells between slanted
webs and flanges of adjacent corrugated sheet elements.
Front part of the cartridge located at the side of a base
component of the road front barrier is made in the form
of a frame with a rigid transverse element. Rear part of
the cartridge represents a three-dimensional module of
thin sheet material having a trapezoidal cross-section
and filled with porous material. Vertical flange of the
three-dimensional module is connected to vertical flang-
es of the adjacent corrugated sheet element of the car-
tridge middle part. Thus, better safety of the front vehicle
damping barrier is achieved.

[0004] The drawback of this device is a complexity of
its fabrication.
[0005] The closest to the claimed invention is the RF

patent for utility model No. 66356, IPC EO1F9 / 00;
EO01F15/00, "Inertial road damping system". Inertial road
damping system contains a front deflector representing
a shifting buttress support installed on guides with pos-
sibility of motion required for damping of impact energy
in case of collision. Damping is achieved through "dry"
friction of moving mass dampers represented by linked
plates located between guides and driven by a system
of wire ropes connected to a deflector, while the reverse
reaction of the damping system is excluded.
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[0006] The drawback of this technical solution is the
need for calculation of the number of plates/moving loads
and rather rigid impactin case of a collision with a vehicle,
which may result in injuries to a driver and passengers.

Disclosure of the Invention

[0007] The objective of the offered damping device is
to design a damping device providing uniform decelera-
tion of vehicles and minimum damage to vehicles and
people inside in case of a collision also functioning as a
barrier railing.

[0008] The objective is achieved through the use of:
damping device containing a front deflector representing
a movable support installed on a guide with possibility of
movement, sections of mass dampers and sectional side
beams produced with a possibility of telescopic insertion
of side beam section in front into the section behind it.
Each pair of sections of right and left side beams is limited
by a horizontally oriented rectangular frame on a vertical
base entering into a guide and fixed between relevant
sections of right and left side beams. Ultimate rectangular
frame of the damping device serves as arear block, which
is equipped with a rear fastening device rigidly connected
tothe guide. Damping device may contain mass dampers
of the first and the second types. Each section of the
mass damper of the first type is formed by twin vertical
non-contacting sheet elements with zigzag shaped
bends oriented towards each other, whereas each end
of each element with zigzag shaped bend is bent out-
wards forming a through channel parallel to the centre
line of the damping device. Each section of the mass
damper of the second type represents a perforated end-
to-end duct oriented horizontally relative to a through
opening and perforation is made on each of four duct
walls and at bends, with perforation at bends coming to
both adjacent sides of the duct. Each section is limited
by vertical plates, while several vertical plates rest on a
lower bar of each rectangular frame. Front and rear ver-
tical plates are fixed at front deflector and rear fastening,
respectively. Sections of mass dampers of two types may
be located in series. Sections of mass dampers of two
types may be located alternately.

Brief description of figures and drawings

[0009] The essence of the invention is explained by
drawings, where

Figure 1 - General view of damping device with mass
damper sections of the first type.

Figure 2 - General view of damping device with mass
damper sections of the second type.

Figure 3 - General view of damping device with mass
damper sections of the first and the second type.
Figure 4 - Top view of trapezoidal damping device
with mass damper sections of the first type.

Figure 5 - Top view of rectangular damping device
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with mass damper sections of the first type.

Figure 6 - Top view of trapezoidal damping device
with mass damper sections of the second type.
Figure 7 - Top view of rectangular damping device
with mass damper sections of the second type.
Figure 8 - Top view of trapezoidal damping device
with mass damper sections of the first and second
types.

Figure 9 - Top view of rectangular damping device
with mass damper sections of the first and second
types.

Figure 10 - Side view of damping device.

Figure 11 - Front view of trapezoidal damping device.
Figure 12 - Front view of rectangular damping de-
vice.

Figure 13 - Rear view of trapezoidal damping device.
Figure 14 - Rear view of rectangular damping device.
Figure 15 - Load-shift diagram is executed.

[0010] Damping device 1 containing front deflector 2
representing a movable support 3 installed on guide 4
with possibility of movement, sections of mass dampers
5 and sectional side beams 6 providing for telescopic
insertion of side beam section in front into the section
behind it (see Fig. 1, 2, 3).

[0011] Each pair of beams in right (7) and left (8) side
sections is limited by horizontally oriented rectangular
frame 9 on vertical base 10 inserted into the guide 4 and
fixed between relevant side sections of right (7) and left
(8) side beams. Ultimate rectangular frame 11 of damp-
ing device is rear block 12 and is equipped with rear fas-
tening device 13 rigidly connected to guide 4 (see Fig.
1,2,3,10,11,12).

[0012] Damping device may contain mass dampers of
the first and the second types.

[0013] Each section of mass damper 14 of the first type
is formed by twin vertical non-contacting sheet elements
15 with zigzag shaped bends 16 oriented towards each
other, while each end 17 of each element 15 with zigzag
shaped bend 16 is bent outwards forming through chan-
nel 18 parallel to centre line of damping device 1 (see
Fig. 1, 4, 5,).

[0014] Each section of mass damper 19 of the second
type represents perforated end-to-end duct 20 oriented
horizontally relative to through opening 21 and perfora-
tion 22 is made at each of four duct (20) walls and at
bends, with perforation (22) at bends coming to both ad-
jacent sides of duct 20 (see Fig. 2, 6, 7).

[0015] Each section 5 is limited by vertical plates 23,
while several vertical plates 23 rest on lower bar 24 of
each rectangular frame 9. Front and rear vertical plates
23 are fixed at front deflector 2 and rear fastening 13,
respectively. Sections of mass dampers 5 of two types
may be located in series. Sections of mass dampers 5
of two types may be located alternately (see Fig. 1, 2, 3,
4,5,6,7,8,9,11,12).

[0016] The damping device operates as follows:
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1. In case of a vehicle collision against front deflector
2, mass dampers of the first type 14 and the second
type 19 smoothly work for compression.
2. Zigzag-shaped mass damper 14 of the first type
is compressed in the area of a zigzag-shaped bend
16, and the smoothness of compression is ensured
by its twin configuration.
3. Mass damper 19 of the second type represented
by perforated duct 20 is compressed in the area of
perforated holes 22, while smoothness of compres-
sion is ensured because perforation 22 is applied
uniformly along the whole duct 20 and at bends.
4. When a combination of the two types of mass
dampers, zigzag and perforated duct 20, is used,
damping device 1 can operate with maximum effi-
ciency having both the features of type one 14 and
type two 19 mass dampers.
5. The offered damping device 1 operates efficiently
both in case of a frontal collision against front deflec-
tor 2 and in case of a tangential collision due to the
proposed configuration of type one and two mass
dampers, the design of which allows them to bend
unevenly at such impact, for example, to a greater
extent from one side or another, and also due to the
presence of sectional side beams 6.
[0017] The device is assembled as follows:
1. Pre-assemble the frame of damping device 1 and
sections with mass dampers 5 separately.
2. The assembly of mass damper sections 5is simple
and requires no special skills or special tools; only
one set of road worker tools is needed, e. g. wrench-
es, bolts, nuts, etc.
3. Connect mass damper sections with each other
through vertical plates 23, e. g. using bolted connec-
tion.
4. Bolted connection is also used to fix the mass
damper sections 5 of damping device 1 to rectangu-
lar frames 9 and further on guide 4.
5. When assembling sections of mass dampers 5, a
variable combination of sections of both types of
mass dampers can be used, forexample, with zigzag
mass dampers, then the next one with a mass damp-
er in the form of perforated duct 20 and then again
with zigzag mass dampers. Thus, the combination
of sections with mass dampers of the firstand second
types may vary.

[0018] The proposed design has the following advan-
tages over the prototype:

1. Sections of mass dampers operate at a constant
load (see Fig. 15, load-shift diagram), i. e. the load
increases rapidly in case of collision and impact
against the front deflector, but, after the load is trans-
ferred to the system of mass dampers, overload os-
cillations are minimized and the vehicle decelerates



5 EP 3 366 841 A1 6

uniformly. Due to such operation of the proposed
damping device, short-term overloads are minimized
and overall inertial overload is less than 1.
2.Damages incurred by vehicles in case of a collision
with the proposed damping device allow maintaining
flail space of a vehicle.

3. If the collision speed is less than 50 km/h, dam-
ages are insignificant and allow the vehicle to con-
tinue motion by its own.

4. The proposed damping device operates both in
case of a direct frontal collision and in case of a tan-
gential collision.

5. Damping device is reusable, since after damages
incurred at a collision of a vehicle only the mass
damper sections need to be replaced.

6. Preservation factor of the proposed damping de-
vice is at least 75%, which allows reducing the cost
of replacement of damaged damping devices.

Maintenance:
[0019]

1. Since the damping device is reusable, it is serv-
iceable, while maintenance requires no special skills
or special tools; only one set of road worker tools is
needed, e. g. wrenches, bolts, nuts, etc.

2. Infact, the maintenance itselfimplies replacement
of spent sections of mass dampers.

[0020] Thus, the objective of creating a damping de-
vice of uniform deceleration ensuring and minimum dam-
age to vehicles and people inside in case of a collision,
also having the function of a safety railing, has been re-
solved.

Industrial Applicability

[0021] Effective operation of the proposed damping
device ensured by an integrity of its attributes confirms
industrial applicability of the claimed invention.

List of items:
[0022]

. damping device

. front deflector

. moving support

. guide

. section of mass dampers

. sectional side beam

. right sectional side beam

. left sectional side beam

9. horizontal rectangular frame
10. vertical base

11. terminal rectangular frame
12. rear block

O ~NOO O~ WN -

10

20

25

30

35

40

45

50

55

13. rear fastening

14. section of mass dampers of the first type
15. sheet element

16. zigzag-shaped bend

17. end of sheet element

18. through channel

19. section of mass dampers of the second type
20. perforated end-to-end duct

21. through opening

22. perforation

23. vertical plate

24. lower bar of rectangular frame

Claims

Damping device containing a front deflector repre-
senting a moving support installed at a guide with
possibility for movement and a section of mass
dampers,

whereas,

damping device is additionally equipped with sec-
tional side beams designed to provide the telescopic
insertion of the front section of the side beam into
the next one behind it, while each pair of right and
left side beam sections is limited by a horizontally
oriented rectangular frame on a vertical base incor-
porated into guide and fixed between relevant sec-
tions of side right and left beams, while terminal rec-
tangular frame of damping device represents a rear
block and is fitted with rear fastening rigidly connect-
ed to guide, while each mass damper section is
formed by twin vertical non-contacting sheet ele-
ments with zigzag-shaped bends, oriented towards
each other, while each end of each element with zig-
zag-shaped bend is bent outwards forming a through
channel parallel to the centre line of the damping
device and the section is limited by vertical plates,
while some vertical plates rest on lower bar of each
rectangular frame and front and rear vertical plates
are fixed at front safety barrier and rear fastening,
respectively.

Damping device containing a front deflector repre-
senting a moving support installed at a guide with
possibility for movement and a section of mass
dampers,

whereas,

damping device is additionally equipped with sec-
tional side beams designed to provide the telescopic
insertion of the front section of the side beam into
the next one behind it, while each pair of right and
left side beam sections is limited by a horizontally
oriented rectangular frame on a vertical base incor-
porated into guide and fixed between relevant sec-
tions of side right and left beams, while terminal rec-
tangular frame of damping device represents a rear
block and is fitted with rear fastening rigidly connect-
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ed to guide, while each mass damper section repre-
sents a perforated end-to-end duct oriented horizon-
tally relative to a through opening and perforation is
made at each of four duct walls and at bends, with
perforation at bends coming to both adjacent sides 5
of duct, and the section is limited by vertical plates,
while some vertical plates rest on lower bar of each
rectangular frame and front and rear vertical plates
are fixed at front deflector and rear fastening, respec-
tively. 10

Damping device containing a front deflector repre-
senting a moving support installed at a guide with
possibility for movement and a section of mass
dampers, 15
whereas,
damping device is additionally equipped with sec-
tional side beams designed to provide the telescopic
insertion of the front section of the side beam into
the next one behind it, while each pair of right and 20
left side beam sections is limited by a horizontally
oriented rectangular frame on a vertical base enter-
ing into a guide and fixed between relevant sections
of side right and left side beams, while terminal rec-
tangular frame of damping device represents arear 25
block and is fitted with rear fastening rigidly connect-
ed to guide, while damping device has two types of
mass damper sections, where each mass damper
section of the first type is formed by twin vertical non-
contacting sheet elements with zigzag-shaped 30
bends, oriented towards each other, while each end
of each element with zigzag-shaped bend is bent
outwards forming a through channel parallel to cen-
tre line of damping device and the section is limited
by vertical plates, whereas each mass damper sec- 35
tion of the second type represents a perforated end-
to-end duct oriented horizontally relative to a through
opening and perforation is made at each of four duct
walls and at bends, with perforation at bends coming
to both adjacent sides of duct, while some vertical 40
plates limiting the section rest on lower bar of each
rectangular frame and front and rear vertical plates
are fixed at front deflector and rear fastening, respec-
tively.

45
Damping device per claim 3, wherein the sections
of mass dampers of two types are located in series.

Damping device per claim 3, wherein the sections

of mass dampers of two types are located alternate- 50
ly.

55
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