wO 20207122848 A2 | NI 000 KO0 0 A O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Propert N
O orgmivation > ‘O 00 0O O 0
International Bureau (10) International Publication Number
(43) International Publication Date WO 2020/122848 A2
18 June 2020 (18.06.2020) WIPO I PCT

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
B60R 19/00 (2006.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: [ég éEI [ég éﬁ gg gg EG gggg DB RD}iWD}lg\/SI{DB g
PCT/TR2019/051060 ’ P ’ ’ . CU, €7, - DJ, : i’ ’

(22) International Filing Date:
11 December 2019 (11.12.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
2018/19392 14 December 2018 (14.12.2018) TR

(71) Applicant: TOFAS TURK OTOMOBIL FABRIKASI
ANONIM SIRKETI [TR/TR]; Yeni Yalova Yolu No:574,
Osmangazi/Bursa (TR).

(72) Inventors: BAYRAMOGLU, Metehan; Tofas Tiitk Oto-
mobil Fab. A.S., Istanbul Caddesi No:574, Osmangazi/Bur-
sa (TR). ARAS, Firat; Tofas Tiirtk Otomobil Fab. A.S.,
Istanbul Caddesi No:574, Osmangazi/Bursa (TR).

(74) Agent: ANKARA PATENT BUREAU, Bestekar Sokak
No: 10, Kavaklidere, 06680 Ankara (TR).

DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 1IN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: A CRASH CROSS BEAM

FIGURE 1

(57) Abstract: The present invention relates to a crash cross beam
(1), which enables the energy absorbed by the vehicle bumper to be
distributed evenly among the bumper parts, comprising at least one
chassis connection piece (2) which is connected on the chassis, at
least one crash box (3) which is connected on the chassis connection
piece (2), at least one cross beam rear part (4) which is connected
on the crash box (3) and is in form of a flat plate, at least one cross
beam front part (5) which has a U profile shape and the parallel arms
of which are connected on the cross beam rear part (4), at least one
first opening (51) which is made on the cross beam front part (5), and
characterized by at least one first opening (51) which is made on the
cross beam front part (5), at least one cross-sectional protective part
(6) which has a C profile form, and which is connected on the cross
beam rear part (4) of the tab parts such it will be between the cross
beam rear part (4) and cross beam front part (5), at least one bumper
protecting part (7) which has a U profile shape and the parallel arms
of which are connected on the cross beam front part (5), at least one
collapsible connection tab (71) which extends over the parallel arms
of the bumper protecting part (7), at least one fixed connection tab
(72) which extends over the bumper protecting part (7) and which is
placed into the first opening (51), at least one tie piece (73) having
an X shape which is placed on the flat part of the bumper protecting
part (7) having a U profile form.
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A CRASH CROSS BEAM

Field of the Invention

The kinetic energy, generated in the event vehicle crashes from the front at high or
low speeds, is absorbed by the vehicle bumper. The present invention relates to a
crash cross beam that prevents the vehicle bumper parts from being damaged by
means of the load distribution formed between the bumper parts being balanced

by the cnergy absorbed by the vehicle bumper.

Background of the Invention

Traffic accidents happen due o various reasons between the automobiles which
are indispensable means of transport in our day. These accidents can between two
cars, as well as they can be with single vehicle or between a vehicle and a
pedestrian. These accidents are inevitable even though precantions are taken to
prevent these accidents. Several new safely precantions are developed especially
in ficld of vehicle design in order to prevent accidents and decrecase life and
property losses that can occur during these accidents. These safety precantions can
be divided into two as active and passive safety precautions. Active safety
includes notification systems that will increase control and braking abilities of the
vehicle so that the driver avoids the accident, and control algorithms that will
activate to detect the possibility of accident and preveunt the vehicle from this
possibility. Passive safety is material change precaution taken on the vehicle and
design precautions such as structural improvements in order to minimize the

negative effects of the accident as much as possible in case of an accident.

In case the vehicles crash from the front, the deformation in front of the vehicle

moving towards the passenger compartment can cause unwanted situations in
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terms of safety. Effects of inertia are decreased by absorbing kinetic energy of the
vehicle in a balanced and continuous manner in this kind of accidents, and
therefore the less harm comes on the people inside the vehicle. Shock absorbers
are used behind the front bumper so that the passenger cabin is harmed less in
case the vehicles crash from the front. The shock absorbers dampen the kinetic
energy of the vehicle to a certain extent by means of undergoing plastic
deformation. If the shock absorbing profiles are designed considering their
absorbing characteristics, these profiles reduce the negative effects originating
from the crash by folding like an accordion. A certain part of the energy is
absorbed on the shock absorbers after the bumper which receives the first impact
during crash. Absorption of energy is realized by the plastic deformation of the
front shock absorbers folding like the accordion. At the time of the first collision,
the bumper absorbs a certain amount of energy by means being deformed, and
then the shock absorbers begin to deform, the reaction force coming in the axial
direction reaches its highest value, then the reaction forces begin to oscillate
around an average value. In the meantime, the strocture shortens by being
intertwined by means of local twists. Shock-absorption systems known in the
state of the art cannot realize the energy absorption efficiently against the non-
linear forces.

Since the bumper known in the state of the art cannot balance the load distribution
occurring in the vehicle bumper duc to kinctic energy generated in casc the
vehicle crashes from the {ront at high or low speeds and it causes anbalanced load
transfer distributed to the load routes of the vehicle; the bumper parts get damaged
such that they cannot be used again; and this situation increases the cost of the

accidents since the said part should be changed.

Crash cross beam and crash box components mounted behind the bumper known
in the state of the art cannot guide the bumper and its movement at low speed
collisions, and therefore it causes the bumper mounting tabs and parts enabling

connection to break.

[\
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Tapanese Patent document no JP2011051508, an application known in the state of
the art, discloses an energy absorbing stracture placed in front of the vehicle cross
beam. However, the said patent document cannot provide a balanced cnergy
absorption, in other words, it cannot enable the bumper connections o move
without meeting an obstacle or resistance by preserving the cross sectional and
outer surface forms of the bumper parts while absorbing sufficient energy. For
this reason, when the bumper cannot move freely, deformation-related breaks are
scen on the bumper. Patent document, known in the state of the art, does not
change the direction of the energy absorption, it only realizes a more efficient

energy absorption.

German patent document no DET0200705399, an application known in the state
of the art, discloses an energy absorption part which is realized for pedestrian
safety and placed inside the bumper. The said energy absorbing part is provided to
extend to the rear part of the crash cross beam in order to absorb the energy. An
energy absorber is disclosed which prevents damage to the pedestrian in case the
vehicle hits the pedestrian’s leg. However there 1s no explanation for decreasing
the damages occurring in the bumper parts of the vehicle in the said patent

document, and there are no components solving a similar technical problem.

The Problems Solved with the Invention

The objective of the present invention is to provide a crash cross beam which
decreases service cosis by preventing collision on the vehicle parts such as
radiator by means of contributing bending and twisting stiffness of the bumper
due to the kinetic energy gencrated in case of vehicle collisions from the front at

high or low speeds.

Another objective of the present invention is to provide a crash cross beam that

prevents the vehicle bumper parts from being damaged by means of the load
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distribution formed between the bumper parts being balanced by the energy

absorbed by the vehicle bumper.

Detailed Description of the Invention

A crash cross beam developed to fulfill the objective of the present invention is

illustrated in the accompanying figures, in which:

Figure 1 is the perspective view of the crash cross beam.

Figuare 2 is the exploded perspective view of the crash cross beam.

Figure 3 is the perspective view of the crash box.
Figure 4 is the top view of the crash box.

Figure 5 is the lateral view of the crash box.

Figure 6 is the front perspective view of the burmper protecting part.

Figure 7 is the rear perspective view of the bumper protecting part.

Figure 8 1s the perspective view of the cross-sectional protective part.

The components shown in the figores are cach given reference numbers as

follows:

1. Crash cross beam
2. Chassis connection piece
3, Crashbox

31. First connection surface

32. Recess connection surface

321. Hole
322. Spring

33. Passage connection surface

34, Second connection surface

4. Cross beam rear part

3. Cross beam front part



WO 2020/122848 PCT/TR2019/051060

10

15

20

51. First opening
Cross-sectional protective part
61. Twisting angle

Bumper protecting part

71. Collapsible connection tab
72. Fixed connection tab

73, Tie piece

74. Shiding angle

A crash cross beam (1), which enables the energy absorbed by the vehicle bumper

to be distributed evenly among the bumper parts, corprises

at least one chassis connection piece (2} which is connected on the chassis,

at least one crash box (3) which is connected on the chassis connection piece
(23

at least one cross beam rear part (4} which is connected on the crash box (3}
and 1s in form of a flat plate,

at least one cross beam front part (5) which has a U profile shape and the
parallel arros of which are connected on the cross beam rear part (4),

at least one {irst opening (51) which is made on the cross beam front part (5),
at least one cross-sectional protective part (6) which has a C profile form, and
which is connected on the cross beam rear part {4) of the tab parts such it will
be between the cross beam rear part (4) and cross beam front part (5),

atl least one bumper protecting part (7) which has a U profile shape and the
parallel arms of which are connected on the cross beam front part (5},

at least one collapsible connection tab (71) which extends over the parallel
arms of the bumper protecting part (7},

at least onc fixed connection tab (72) which extends over the bumper

protecting part (7) and which is placed into the first opening (51).
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In the crash cross beam (1) of the present invention, in order to cnable load
distribution of the energy absorbed by the vehicle bumper among bumper parts in
a balanced way; a chassis connection piece (3) is connected on the chassis, chassis
connection piece (2) is in form of a flat plate and has openings thercon, the chassis
connection piece (2) is connected on the chassis preferably via connection

members by means of the said openings.

A crash box (3) is attached on the chassis connection piece {2). The crash box (3}
has a first connection surface (31) connected on the chassis connection picce (2).
The first connection surface (31) is connected perpendicular to the chassis
connection piece (2). A passage connection surface (33} is connected to one end
of the first connection surface (31). A second connection surface (34) is connected
on the passage connection surface {33). The surface area of the first connection
surface (31) is smaller than the surface arca of the second connection surface (34)
and the passage connection surface (33) extends starting from the first connection
surface (31) to the second counection surface (34) by enlarging. In a preferred
embodiment of the present invention, the first connection surface (31) having a
rectangular shape and haviog different dimensions and the long edges of the
second connection surface (34} are parallel to each other and at the same axis,
however their short edges arc positioned at different axes. For this reason, the
passage connection surface {33) has a conical rectangular structure and extends by
widening. A recess connection surface (32) having a channel shape is made on the
passage connection surface (33). The recess connection surface (32) runs along
the edges of the passage connecting surface {(33) and a hole (321) is opened on the
edge portions of the recess connection surface (32). In a preferred embodiment of
the present invention, a spring (322} is formed by bending the channel-shaped
recess connection surface (32) running along the cdges of the passage connection

surface (33). On the crash box (3), there are structures and elements for

optimizing the relationship between its resilience and encrgy damping ability and
for increasing the energy damping ability. Aun accordion shaped structure is

formed by opening recess connection surfaces (32) on the passage connection

6
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surface (33) which the said crash box (3) has. Said accordion shaped structure has
clements arranged one after the other in the same form with the recess connection
surfaces (32). The said recess connection surfaces (32) are positioned to provide
optimum efficiency. Furthermore, there is a spring (322) and openings (321) at the
corner part of the said recess connection surfaces (32). These openings ensure that
balance of the forces moving on the crash box (3) between the box structures of
the crash box (3) is provided and therefore the crash box (3) exhibits a stable
behavior. In other words, by means of the intermediate connection surface {32)
having a channel shape and holes (321} and spring (322) structure provided at the
edges therefor, it is provided that the crash box (3) is bent easily in case of a
collision or in casc a force is applied. In a preferred embodiment of the invention,
the crash box (3) is connected on the chassis connection pieces (2} via connection
parts. In a preferred embodiment of the invention, the crash box (3) is connected

on the chassis connection pieces (2) via welding.

A cross beam rear part (4) in form of a flat plate is connected on the crash box (3),
in other words the second connection surface (34) is connected to the cross beam
rear part (4). There 1s at least one cross beam front part (5) which has a U profile
shape and the paralle] arms of which are connected on the cross beam rear part
(4). In a preferred embodiment of the invention, the cross beam rear part (4) and
the cross beam {ront part (5) are connected to each other via connection member.
In a preferred embodiment of the invention, the cross beam rear part (4) and the
cross beam {ront part (5) are connecled to each other via welding method. A first
opening (51) is made on the cross beam front part (5). A cross-sectional
protective part {(6) which has a C profile form 1s connecied on the cross beam rear
part {4) of the tab parts such it will be between the cross beam rear part (4) and
cross beam front part (5). In a preferred embodiment of the present invention, the
cross-sectional protective part (6) is connected to the cross beam rear part (4) by
spot welding, since it cnables the cross-sectional protective part (6) to be casily
displaced in the event of a collision. A reference hole is made on the cross-

sectional protective part (6) and by means of the said reference hole it is ensured
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that the cross-sectional protective part (6) is positioned correctly during assembly.
The cross-scctional protective part (6) protects the closed cross-section formed
between the cross beam rear part (4) and the cross beam {ront part (5) during low
speed impactor collision. Furthermore, there are {wisting angles (61) on the
corners of the cross-sectional protective element (6) having C profile, and the
twisting angles (61) prevent any possible contact of the cross beam with the
radiator by increasing the rotational inertia of the protective element (6) during

collision.

A bumper protecting part (7) has a U profile shape and its parallel arms are
connected on the cross bear front part (5). An X-shaped tic piece (73) is placed
on the flat part of the bumper protecting part (7) having U shape. There is at least
one collapsible connection tab (71) which extends over the parallel arms of the
bumper protecting part (7). A {ixed convection tab (72) which extends over the
bumper protecting part (7) and which is placed into the first opening (51) is made.
By means of placing a plarality of tic pieces (73) on the bumper protecting part
(7}, the tie pieces (73} apphies pressure on the cross beam front part (§) during
collision, and enables the collapsible connection tab (71) to be opened. In this
way, the bumper protecting member (7) provides the damping of the collision
cnergy before it reaches the cross beam front part (5). In other words, the tic
pieces (73) having variable thicknesses prevent bumper interference due (o the
stiffness the tic pieces (73) has during low speed pendulum collision and thus
decrease burnper deformation, the tie pieces allow deformation since they operate
at an area above their stiffness at high speed collisions, thereby decreasing the
force coming on the cross beam part. A shiding angle (74) 1s formed on the corner
parts of the bumper protecting part (7} having a U profile shape. The shiding angle
(74 guides the movement of the bumper contact surface and the fixed connection
tabs (71) therein at the first moments of the collision, and the continuity of the
angular movement is provided by means of the collapsible connection tabs (71)

opening at later stages of the collision. In this way, the bumper fixed connections
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tabs (72} are subjected to a small amount of deformation. The fixed connection

tab (72) ensurcs that the part position does not change during collision.

In the event that the vehicle crashes from the front at low speeds, first, the bumper
protecting part (7) absorbs the energy. The collapsible counnection tabs (71) flex
by means of the sliding angle (74) provided on the bumper protecting part (7} in
order to absorb the energy. and in the meantime the fixed connection tabs (72)
pass through the {irst opening (51) and move straight. As a result, no part of the
bumper 1s damaged in collisions occurring at low speeds. A crash cross beam (1)
is realized which reduces service cost by means of the cross sectional protective
part (6} which has C profile shape and which is provided between the cross beam
front part (5) and the cross beam rear part (4) protecting the closed cross sectional
form which the cross beam front part (5) and the cross beam rear part {(4) have and
by means of preveoting lo crash vehicle compouvents such as radiator by
contributing to its stiffness due to its bending and twisting in case a collision

occurs at higher speeds.

Finally, the crash box (3) provided in the system absorbs all kinetic energy, and a
crash cross beam (1) is realized which prevents the vehicle bumper parts from
being damaged by balancing the load distribution occurring among the bumper

parts due to the energy absorbed by the vehicle bumper.

9
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CLAIMS

1. A crash cross beam (1), which enables the energy absorbed by the vehicle

bumper to be distributed evenly among the bumper parts, comprising

at least one chassis connection piece (1) which is connected on the chassis,
at least one crash box (3} which is connected on the chassis connection
piece (2),

at least one cross beam rear part {4) which is connected on the crash box
(3) and 15 in form of a flat plate,

at least one cross beam front part (5) which has a U profile shape and the
parallel arms of which are connected on the cross beam rear part (4),

at least one {irst opening (51} which is made on the cross beam front part
(5), and characterized by

at least one {irst opening (51} which is made on the cross beam front part

{5

at least one cross-sectional protective part (6) which has a C profile form,
and which is connected on the cross beam rear part (4) of the tab paris
such it will be between the cross beam rear part (4) and cross beam front
part (5),

at least one bumper protecting part (7) which has a U profile shape and the
parallel arms of which are connected on the cross beam front part (5),

at least one collapsible connection tab (71) which extends over the parallel
arms of the bumper protecting part (7),

at least one fixed connection tab (72) which extends over the bumper
protecting part (7) and which is placed into the first opening (51),

at least one tie piece (73) having an X shape which is placed on the flat

part of the bumper protecting part (7) having a U profile form.

A crash cross bearmn (1) according to claim 1, wherein the crash box (3)

comprises

10
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- a first connection surface (31) connected on the chassis connection piece
(2).

- a passage connection surface (33) connected to one end of the first
connection surface (31),

- a second connection surface (34) connected on the passage connection
surface (33), and

- a passage conpection surface (33) extending starting {rom the first
connection surface (31) to the second connection surface (34) by
widening, a recess connection surface (32) made in form of a channel on

the passage connection surface (33).

A crash cross beam (1) according to claim 2, comprising a passage
L)

connection surface (33) which has a conical rectangle shape.

A crash cross beam (1) according to claim 2, comprising a hole (321) which
runs along the cdges of the passage connection surface (33) and is made on the

edge parts of the recess connection surface (32).

A crash cross beam (1) according to claim 2, comprising a spring (322) which
is formed by twisting the recess connection surface (32) in form of a channel

running along the edges of the passage connection surface (33).

A crash cross beam (1) according to claim 1, comprising two twisting angles
{61) which are placed at comer parts of cross sectional protective part (6)

having C profile shape.
A crash cross beam (1) according to claim 1, comprising one tie piece (73}

which is placed 1n form of an X shape on the flat part of the bumper protecting

part {7) having a U profile form.

11
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8. A crash cross beam (1) according to claim 1, comprising one sliding angle
(74) which is formed on corner parts of the bumper protecting part (7) having

a U profile form.

12
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