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(54) Airbag cover and manufacturing method for airbag cover

(57) The present disclosure relates to an airbag cov-
er (17), which comprises at least one door portion (19a,
19b) adapted to be opened to allow at least a portion of
an airbag (9) to be deployed, at least one hinge portion
(21 a, 21 b) located adjacent to a side of the door portion
and being adapted to provide a hinge for the door portion
when opening, and at least one reinforcement portion
(23) at least partly surrounding the at least one door por-
tion and the at least one hinge portion. The airbag cover
comprises a mesh member (35), a first portion (39a, 39b)
of the mesh member being located in the at least one
reinforcement portion and a second portion (41 a, 41 b)
of the mesh member being located in the at least one
hinge portion. The at least one reinforcement portion
comprises at least one rib (59) protruding in a first direc-
tion (D1). The first portion of the mesh member has a
non-planar cross-section by the mesh member being
moulded into a portion of the at least one rib, such that
the mesh member traverses the at least one rib.

The disclosure further relates to a mesh member (35)
for use in an airbag cover (17), a vehicle interior panel,
e.g. a vehicle interior panel for a dashboard (1), and a
method for making an airbag cover (17).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an airbag cov-
er according to the preamble of claim 1. The disclosure
further relates to a mesh member for use in an airbag
cover, a vehicle interior panel, e.g. a vehicle interior panel
for a dashboard, and a method for making an airbag cov-
er.

BACKGROUND

[0002] It is well-known in the automotive industry to
provide an airbag in a vehicle in order to protect a user
of the vehicle in case of an accident involving the vehicle.
An airbag may for example be provided in a dashboard
of the vehicle in a position opposing a possible front seat
passenger, such that the airbag when deployed will help
to protect the front seat passenger. It is also known to
provide an airbag in the steering wheel and at various
other locations in the vehicle interior, e.g. to protect a
knee of a vehicle user. For practical and aesthetical rea-
sons it is often desired to conceal the airbag arrange-
ment, whereto the airbag belongs, by an airbag cover,
such that the airbag arrangement is not visible from a
passenger compartment of the vehicle. The airbag cover
may in turn be covered by an outer surface forming a
part of the vehicle interior, e.g. a dashboard outer surface
or a steering wheel outer cover.
[0003] Document US 2005/0269804 A1 discloses an
airbag arrangement including a panel body, forming the
outer surface, including a door portion disposed opposing
the airbag, a non-expansion portion which surrounds the
door portion and a door peripheral portion defining the
door portion and the non-expansion portion, containing
a hinge opposing portion and a fracture portion to be
fractured with a pressure when the airbag is expanded.
The airbag arrangement further comprises a backing
member, forming the airbag cover, including a door fixing
portion welded to the door portion in the form of a sheet,
a non-expansion portion fixing portion welded to the non-
expansion portion in the form of a sheet and a hinge
portion which is deformable, connecting the door fixing
portion with the non-expansion portion fixing portion and
disposed substantially opposing the hinge opposing por-
tion. A net body is disposed across the hinge opposing
portion and embedded integrally in a welding portion be-
tween the panel body and the backing member except a
portion opposing the hinge opposing portion.
[0004] When the airbag is expanded, high forces act
on the airbag cover. There is then a risk that the airbag
cover according to document US 2005/0269804A1 may
delaminate at the net body, e.g. adjacent to the hinge
portion, hence separating the panel body and the backing
member. There is hence a desire for an improved airbag
cover, reducing, or preferably avoiding, this risk.

SUMMARY

[0005] The object of the present disclosure is to over-
come or ameliorate at least one of the disadvantages of
the prior art, or to provide a useful alternative.
[0006] The object above may be achieved by the sub-
ject-matter of claim 1. Embodiments are set forth in the
appended dependent claims, in the following description
and in the drawings.
[0007] Thus, in a first aspect of the present invention
there is provided an airbag cover, which comprises at
least one door portion adapted to be opened to allow at
least a portion of an airbag to be deployed, at least one
hinge portion located adjacent to a side of the door portion
and being adapted to provide a hinge for the door portion
when opening, and at least one reinforcement portion at
least partly surrounding the at least one door portion and
the at least one hinge portion. The airbag cover compris-
es a mesh member. A first portion of the mesh member
is located in the at least one reinforcement portion and
a second portion of the mesh member is located in the
at least one hinge portion. The at least one reinforcement
portion comprises at least one rib protruding in a first
direction. The first portion of the mesh member has a
non-planar cross-section by the mesh member being
moulded into a portion of the at least one rib, such that
the mesh member traverses the at least one rib and as-
sumes a three-dimensional shape.
[0008] Since the mesh member has a non-planar
shape in the reinforcement portion of the airbag cover,
the risk of delamination of the airbag cover, especially at
the border between the hinge portion and the reinforce-
ment portion is minimized, or preferably avoided. Further,
since the mesh member traverses the rib, there is rein-
forcement material on both surface sides of the mesh
member, i.e. both above and below the mesh member.
This gives a good attachment between the mesh member
and the material of the rib. In addition, the airbag cover
described herein is more efficient to manufacture as com-
pared to prior art airbag covers, which is further described
below.
[0009] In a common configuration, the airbag cover
comprises two door portions and two hinge portions, one
hinge portion for each door portion. It is however feasible
to only have one door portion with a corresponding hinge
portion. It is also feasible to use three, four or more door
portions with corresponding hinge portions.
[0010] The at least one reinforcement portion extends
at least along a part of the door portion/s and the hinge
portion/s. Preferably the reinforcement portion extends
at least along the hinge portion/s. The reinforcement por-
tion may surround the door portion/s and the hinge por-
tion/s completely, or substantially completely, thereby
forming a frame around the hinge portion/s and door por-
tion/s. A closed frame shape is beneficial for providing
rigidity to the reinforcement portion.
[0011] The reinforcement portion comprises a least
one rib. Preferably the reinforcement portion comprises

1 2 



EP 3 034 361 A1

3

5

10

15

20

25

30

35

40

45

50

55

a framework of ribs. The rib protrudes in a first direction,
which may be substantially perpendicular to a plane of
the at least one door portion. As an alternative, the rib
may protrude in an oblique angle from the at least one
door portion.
[0012] The mesh member may be a woven or warp-
knitted fabric, a screen, a mesh, a net, or a film. The mesh
member may have a certain open area such that fluid
polymer material, which is used when forming the airbag
cover may penetrate at least partly through the mesh
member during production of the airbag cover, e.g. a wo-
ven or warp-knitted fabric, a screen, a mesh, a net of a
film moulded with apertures or a perforated film. The
mesh member may have a rough three-dimensional sur-
face. This improves anchoring of the mesh member in
the reinforcement structure.
[0013] The mesh member is utilized to reinforce at
least a portion of the hinge portion by increasing its tensile
strength, which is useful when the door portion opens to
allow the airbag to deploy. A first portion of the mesh
member is located in the at least one reinforcement por-
tion and a second portion of the mesh member is located
in the at least one hinge portion. The mesh member may
further comprise a third portion located at least in a por-
tion of the door portion.
[0014] The mesh member may be located at the sur-
face of the hinge portion/s and/or the door portion/s, such
that it is visible from the outside, e.g. from an inner surface
of the airbag cover, i.e. the surface being directed to-
wards the airbag. The mesh member may also be located
inside the airbag cover, e.g. moulded into the material of
the airbag cover, such that the mesh member is not vis-
ible from the outside of the airbag cover.
[0015] As mentioned above, the mesh member
traverses the at least one rib. The rib protrudes in the
first direction, which forms a height direction of the rib.
The first direction may be perpendicular to a longitudinal
direction of the hinge portion. The rib may extend in a
length direction being parallel to the longitudinal direction
of the hinge portion.
[0016] The mesh member has a first surface side fac-
ing the door portion and a second opposite surface side.
The second surface side is hence directed towards the
airbag. The first surface side and the second surface side
of the mesh member may have the same or different
surface structures.
[0017] If taking a cross-section through the rib in a
cross-direction of the rib, the mesh member traverses
the rib at a height less than the height of the rib. At least
10% of a cross-sectional area may be located at the sec-
ond surface side of the mesh member, i.e. at the distal
portion of the rib, preferably at least 20%, more preferably
at least 30%, most preferably at least 40%.
[0018] The first portion of the mesh member may com-
prise at least one bulge, which is located inside the at
least one rib. The bulge is moulded into the material of
the rib, such that the mesh member is anchored to the
polymer material of the rib. The bulge may form the

above-mentioned non-planar cross-section. The bulge
may form a "ridge" extending in the length direction of
the rib. As an alternative, the mesh member may form a
series of consecutive "hills" in the rib. The bulge may
have a smoothly curved cross-sectional shape. It is also
feasible to have a bulge with a rectangular, square, tri-
angular or other polygonal or irregular cross-sectional
shape. There may further, as an option, be at least one
additional bulge in any of the other ribs.
[0019] The bulge may have a height from a main level
of the mesh member of at least 1 mm, preferably at least
2 mm, more preferably at least 3 mm and most preferably
at least 4 mm. The main level of the mesh member may
be defined as a most common general level of the mesh
member. Purely as an example, the main level may be
represented by the level of the mesh member in the door
portions. It may e.g. follow an inner surface of the door
portions. If the airbag cover has a curved surface, the
main level substantially follows the same curvature. In
some embodiments, the surface of the door portions may
comprise a reinforcing surface structure. In that case, the
main level of the mesh member is determined with the
reinforcing surface structure excluded.
[0020] The bulge may have a width of at least 2 mm,
preferably at least 3 mm, more preferably at least 4 mm
and most preferably at least 5 mm. The width is deter-
mined at half of the height of the bulge.
[0021] The rib may have a cross-section of a truncated
triangle. The least one rib being traversed by the mesh
member may comprise a widened end portion connecting
it to the rest of reinforcement portion. Hence the end por-
tion of this rib is wider than the other ribs, if comparing
the ribs where they join the rest of the reinforcement por-
tion. The widened end portion may give the rib an irreg-
ular cross-sectional shape. The widened end portion may
form an abutment for the bulge, thereby helping to control
the shape of the bulge during manufacturing of the airbag
cover. As an alternative, or as a complement, the rib be-
ing traversed by the mesh member may be wider than
the other ribs.
[0022] As mentioned above, the mesh member may
be located at a surface of the door portion/s and/or the
hinge portion/s. In that case, the mesh member may enter
the at least one rib along a jagged line. The jagged shape
of the entering line may be a result of the manufacturing
method further described below. The jagged shape gives
a non-straight entering line, which is advantageous since
a straight line may give rise to a predefined weakening
line.
[0023] As an alternative, the mesh member may enter
the at least one rib along a straight line or a line compris-
ing one or more straight segments.
[0024] In a second aspect of the present invention,
there is provided a mesh member for use in an airbag
cover. The mesh member is expandable at least in an
elongation direction. It comprises at least one first open-
ing having an extension in the elongation direction of the
mesh member.
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[0025] The elongation direction of the mesh member
follows the plane of the mesh member. When the mesh
member is located in the airbag cover, the elongation
direction forms a second direction, which may be sub-
stantially perpendicular to the first direction mentioned
above. Further, the second direction is substantially per-
pendicular to a longitudinal direction of the hinge formed
when opening the airbag cover to allow the airbag to de-
ploy.
[0026] The at least one first opening may be a hole, e.
g. with an oblong shape, or a slot. Such a first opening
allows movement in the second direction of the mesh
member in relation to at least one first attachment means
inserted through the at least one first opening, which is
useful during manufacturing of the airbag cover. By uti-
lizing such a first opening, it is possible to provide the
mesh member in a flat state and letting the fluid material
of the airbag cover push the mesh member out of plane,
the mesh member thereby moving in relation to the first
attachment means.
[0027] The mesh member is suitable for use in the air-
bag cover described herein. However it may also be sold
as a separate unit, e.g. to a manufacturer of airbag cov-
ers.
[0028] The mesh member may comprise yarns being
configured to be expandable in the elongation direction,
e.g. the yarns having a non-straight shape, which is
straightened to provide expansion.
[0029] The mesh member may further comprise at
least one second opening located in the second portion
of the mesh member, which portion is adapted to be lo-
cated in the at least one hinge portion of the airbag cover.
[0030] These second openings may be oblong, i.e.
having a longer extension in a direction being perpendic-
ular to the elongation direction of the mesh member than
in the elongation direction of the mesh member. In the
airbag cover this other direction defines a third direction
being substantially perpendicular to the second direction
and to the first direction. The third direction substantially
coincides with the longitudinal direction of the hinge
formed when opening the airbag cover to allow the airbag
to deploy. As an alternative, or a complement, as series
of smaller second openings may be used, e.g. lined up
after each other. The second openings, their shapes, siz-
es and numbers, and in particular their extension in the
third direction, may be used to control how many of the
yarns of the mesh member are tensioned when the airbag
cover is opening. The second openings may e.g. be lo-
cated adjacent to the first attachment means. Purely as
an example, two or four second openings may be used.
More than one second opening may be located in a cer-
tain door portion, e.g. there may be a second opening
associated with each first attachment means.
[0031] Even if the first direction, the second direction
and the third direction are described as being substan-
tially perpendicular above, it would also be feasible to
have non-orthogonal directions. Purely as an example,
the ribs may protrude in an oblique direction deviating

from perpendicular to the plane of the at least one door
portion.
[0032] In a third aspect of the present invention, there
is provided a vehicle interior panel, e.g. a vehicle interior
panel for a dashboard. The panel comprises a carrier
structure, a portion of the carrier structure forming an
airbag cover described herein, an outer surface, and, as
an option, an interlining, e.g. of shock-absorbing material
such as foam plastic. The outer surface may be of a ma-
terial matching the rest of an interior of a vehicle. The
interlining is located between the carrier structure and
the outer surface. If there is no interlining, the outer sur-
face may be formed in or at the surface side of the carrier
structure being intended to face the passenger compart-
ment of the vehicle, e.g. being formed by embossing or
when moulding the carrier structure.
[0033] It is also feasible to provide the airbag cover
described herein in a panel of a steering wheel or at var-
ious other locations in the vehicle interior, e.g. to protect
a knee of a vehicle user. The vehicle user may be a driver
or a passenger of the vehicle.
[0034] In a forth aspect of the present invention, there
is provided a method for making an airbag cover, which
comprises at least one door portion, adapted to be
opened to allow at least a portion of an airbag to be de-
ployed, at least one hinge portion, located adjacent to a
side of the door portion and being adapted to provide a
hinge for the door portion when opening, and at least one
reinforcement portion, at least partly surrounding the at
least one door portion and the at least one hinge portion.
The airbag cover comprises a mesh member. A first por-
tion of the mesh member is located in the at least one
reinforcement portion and a second portion of the mesh
member is located in the at least one hinge portion. The
mesh member has a first surface side facing the door
portion and a second opposite surface side. The posi-
tions and directions are given for the airbag cover, when
it has been manufactured by the method described here-
in. The airbag cover may be configured as described
herein.
[0035] The method comprises

a) providing a first mould,
b) providing a second mould, one of the first or sec-
ond moulds comprising an ingate,
c) placing a mesh member at one of the first or sec-
ond moulds, such that the first surface side of the
mesh member faces the ingate,
d) closing the first and second moulds relative to
each other to create a cavity shaped to manufacture
the airbag cover,
e) injecting fluid material through the ingate,
f) spreading the fluid material along the first surface
side of the mesh member facing the ingate, thereby
moulding the at least one door portion and the at
least one hinge portion,
g) providing the mesh member with a non-planar
cross-section by the spreading fluid material locally
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displacing the first portion of the mesh member out
of plane,
h) moulding the reinforcement portion at the second
surface side of the mesh member, the second sur-
face side being adapted to face the other of the first
or second moulds.

[0036] The first and second moulds are shaped, such
that they together form a cavity shaped to form the airbag
cover. One of them may be in a fixed position and the
other may be displaceable in order to close the moulds
in step d). Manufacturing by utilizing such moulds are
known to the skilled person, e.g. as injection moulding,
and will not be described in detail herein.
[0037] The mesh member may be a mesh member as
described above. The first surface side and the second
surface side may have the same or different surface
structures.
[0038] The material is supplied in a liquid state to form
the airbag cover, hence the material is fluid. The fluid
material may be molten polymer. The material may be a
thermoplastic polymer, such as polypropene, polycar-
bonate, acrylonitrile butadiene styrene (ABS) or any oth-
er plastic material or plastic composite. When the airbag
cover has been formed, the fluid material solidifies, there-
by forming the airbag cover. In the injection moulding
process molten thermoplastic materials are used as the
fluid material. One or more ingates for the fluid material
may be used. If only using one, it may be located at the
centre of the mesh member.
[0039] The mesh member is pushed out of plane by
the fluid material, which spreads along the mesh mem-
ber. The fluid material spreads in the cavity due to the
injection pressure used at the ingate.
[0040] One or more of the steps may be performed in
parallel or in a reversed order as compared to above.
Purely as an example, at least parts of steps f) and g)
may be performed in parallel. However, step d) is per-
formed after step c).
[0041] The method as described herein allows the
mesh member to be provided in a flat state in step c). No
pre-forming is necessary to obtain the desired non-planar
cross-section, since this is achieved in step g). The mesh
member may thus be in the flat shape during step d).
[0042] However, it would also be feasible to pre-form
the shape of the mesh member before it is provided, or
when it has been placed on the mould before injecting
the fluid material. However, preforming of the shape in-
volves an extra step in the manufacturing, which takes
time and thus induces cost.
[0043] As described above, the at least one reinforce-
ment portion may comprise at least one rib protruding in
a first direction, which may be substantially perpendicular
to a plane of the door portion/s. In that case step g) may
comprise pushing at least a portion of the first portion of
the mesh member into the at least one rib by the spread-
ing of the fluid material. The rib may have a shape se-
lected to control how far the mesh member is pushed

into the rib. The rib may for example comprise a widened
proximal end portion forming an abutment for the mesh
member.
[0044] Preferably the mesh member is placed at one
of the first or second moulds and the ingate is located in
the other of the first or second moulds. However, it is also
feasible to have the ingate in the same mould as the one
on which the mesh member is placed. In both cases, the
mesh member is placed such that its first surface side
faces the ingate. Thereby the door portions and the hinge
portions of the airbag cover will be formed first.
[0045] A single ingate may be used at least in steps
e)-g), preferably the mesh member being placed such
that a centre of the mesh member is placed at the single
ingate.
[0046] At least one additional ingate may be used in
step h), the at least one additional ingate providing fluid
material at the second surface side of the mesh member.
The additional ingate may e.g. be a side ingate.
[0047] At least one first attachment means may be pro-
vided in the mesh member. In that case the mesh mem-
ber may be placed in step c) at the mould together with
the at least one first attachment means. The first attach-
ment means is utilized to attach an airbag system to the
airbag cover. The first attachment means may e.g. co-
operate with a second attachment means located in a
housing of the airbag system.
[0048] As mentioned above, the mesh member may
comprise at least one first opening having an extension
in the elongation direction of the mesh member, coincid-
ing with the second direction of the airbag cover. The at
least one first opening may be a hole, e.g. with an oblong
shape, or a slot. Such a first opening allows movement
in the second direction of the mesh member in relation
to at least one first attachment means inserted through
the at least one first opening, which is useful during at
least step g).
[0049] In addition the at least one first opening may be
used to retain the mesh member at the first attachment
means when placing the mesh member in the mould in
step c). The mesh member may then be lifted up by lifting
the first attachment means, e.g. by means of magnetic
force. There may also be additional first attachment
means in the airbag cover outside of the mesh member.
These additional first attachment means may also be lift-
ed by magnetic force, e.g. at the same time as the other
first attachment means. However, it would also be pos-
sible to lift the mesh member with the first attachment
means retained in the mesh member, by lifting the mesh
member itself and letting the first attachment means be
retained by the first openings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] The present invention will hereinafter be further
explained by means of non-limiting examples with refer-
ence to the appended drawings wherein:
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Fig. 1 is a schematic view of a vehicle interior panel
according to the invention in the form of a dash-
board comprising an airbag cover according to
the invention,

Fig. 2 illustrates the dashboard of Fig.1 with a de-
ployed passenger airbag,

Fig. 3 is a cross-section through the airbag cover,
Fig. 4 is a schematic view of the airbag cover of Fig.

3 from below,
Fig. 5 illustrates the airbag cover of Fig. 3 in an open

state,
Fig. 6 illustrates a mesh member according to the in-

vention,
Fig. 7 is a schematic perspective view of a portion of

the airbag cover of Fig. 3,
Fig. 8 is another cross-section through the airbag cov-

er of Fig. 3, and
Fig. 9 is a flowchart illustrating a method for making

an airbag cover.

[0051] It should be noted that the appended drawings
are not necessarily drawn to scale and that the dimen-
sions of some features of the present invention may have
been exaggerated for the sake of clarity.

DETAILED DESCRIPTION

[0052] The invention will, in the following, be exempli-
fied by embodiments. It should however be realized that
the embodiments are included in order to explain princi-
ples of the invention and not to limit the scope of the
invention, defined by the appended claims. Details from
two or more of the embodiments may be combined with
each other.
[0053] Figure 1 illustrates a vehicle interior panel in the
form of a dashboard 1 in a vehicle 3 according to a first
embodiment of the invention. The dashboard 1 is provid-
ed over substantially the entire width of a passenger com-
partment 5 of the vehicle 3. An airbag system 7 compris-
ing an airbag 9 is located in the dashboard 1 in a position
opposing a possible front seat passenger, such that the
airbag when deployed will help to protect the front seat
passenger. See Figure 2 illustrating a deployed airbag
9. The airbag system 7 further comprises an inflator, not
illustrated, and electronics to trigger the inflator.
[0054] Figure 3 is a cross-section through a portion of
the dashboard 1. Figure 4 is a schematic view of the
airbag cover 17 as seen from the inside of the dashboard
1. The cross-section of Figure 3 is indicated by dashed
lines III-III in Figure 4.
[0055] The dashboard 1 comprises an outer surface
11, which forms the surface of the dashboard 1 directed
towards the passenger compartment 5. The outer sur-
face 11 may be of a material matching the rest of an
interior of the vehicle 3. The outer surface 11 may be
made as a separate component, which is combined with
a carrier structure 13 to form the dashboard 1. The outer
surface 11 covers the airbag system 7, such that it is not

visible from the passenger compartment 5. The dash-
board 1 further comprises the carrier structure 13. In the
illustrated embodiment, there is also an interlining 15 be-
tween the outer surface 11 and the carrier structure 13,
which may have shock-absorbing properties, e.g. being
of shock-absorbing material such as foam plastic. The
portion of the carrier structure 13 covering the airbag sys-
tem 7 forms an airbag cover 17. As illustrated by the first
embodiment, the airbag cover 17 may be concealed in
the dashboard 1, not visible from the passenger com-
partment 5. However, in order to be able to deploy the
airbag 9, the airbag cover 17 is openable.
[0056] The airbag cover 17 comprises at least one door
portion 19a, 19b, adapted to be opened to allow deploy-
ment of at least a portion of the airbag 9. In the illustrated
embodiment, there are two door portions, 19a, 19b.
Along an outer long side 20a, 20b of the respective door
portion 19a, 19b there is provided a hinge portion 21 a,
21 b, a kind of folding line adapted to provide a hinge for
the door portion 19a, 19b when opening. There is further
a reinforcement portion 23, surrounding the door portions
19a, 19b and the hinge portions 21 a, 21 b, in the illus-
trated embodiment forming a frame. When the airbag 9
is to be deployed, the airbag cover 17 opens at predefined
weakenings 25a, 25b, 25c allowing the door portions 19a,
19b to swing open. Predefined weakenings 25a, 25b fol-
low short sides 26a, 26b, 26c, 26d of the door portions
19a, 19b. There is also a predefined weakening 25c ex-
tending between the door portions 19a, 19b, i.e. along
their inner long sides 20c, 20d. The predefined weaken-
ings 25a, 25b, 25c may e.g. comprise a laser cut. The
hinge portion 21 a, 21 b thereby forms a hinge connecting
the respective door portion 19a, 19b to the reinforcement
portion 23. The reinforcement portion 23 comprises a
reinforcing framework comprising a plurality of ribs 29.
The ribs 29 protrude in a first direction D1 from the dash-
board 1 in a direction substantially inwards into the dash-
board 1. The first direction D1 is substantially perpendic-
ular to a plane of the door portions 19a, 19b. The rein-
forcement portion 23 also comprises a number of first
attachment means, in this embodiment six first attach-
ment means 31 a, 31 b, 31 c, 31 d, 31 e, 31f adapted to
receive corresponding second attachment means of a
housing 33 comprised in the airbag system 7, as seen in
Figure 8.
[0057] The airbag cover 17 comprises a reinforcing
mesh member 35, e.g. a net or a fabric, which is further
described in conjunction with Figure 6. In the illustrated
embodiment, the mesh member 35 is visible on the inside
of the airbag cover 17, but it may also be located within
the airbag cover 17, e.g. moulded into the material of the
airbag cover, such that the mesh member 35 is not visible
from the underside of the dashboard 1. The mesh mem-
ber 35 has a first surface side 36a facing the carrier struc-
ture 13 and a second opposite surface side 36b facing
in the other direction, i.e. inwards into the dashboard 1.
The mesh member 35 comprises yarns 37, which are
expandable in an elongation direction of the mesh mem-
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ber 35. In the airbag cover 17 the elongation direction of
the mesh member 35 defines a second direction D2. The
second direction D2 is substantially perpendicular to the
longitudinal extension of the hinge portion 21 a, 21 b,
which extends along a third direction D3. The third direc-
tion D3 is substantially perpendicular to the first direction
D1 and the second direction D2. The third direction D3
substantially coincides with a longitudinal direction of the
hinge formed when opening the airbag cover 17 to allow
the airbag to deploy. When the door portion 19a, 19b
opens, the mesh member 35 reinforces the hinge portion
21 a, 21 b and increases its tensile strength, such that it
does not break and thereby forms the intended hinge for
the door portion 19a, 19b. See Figures 2 and 5 illustrating
the airbag 9 in a deployed state.
[0058] Figure 6 shows the mesh member 35. It com-
prises two first portions 39a, 39b to be located in the
reinforcement portion 23, two second portions 41 a, 41
b to be located in the hinge portions 21 a, 21 b and two
third portions 43a, 43b to be located in the door portions
19a, 19b. The mesh member 35 comprises a first set of
first openings 45a, 45b, 45c, 45d adapted to receive four
of the first attachment means 31 a, 31 b, 31 c, 31 d. The
first openings 45a, 45b, 45c, 45d are in the illustrated
embodiment oblong allowing movement of the mesh
member 35 in relation to the first attachment means 31
a, 31 b, 31 c, 31 d in the second direction D2 during
manufacturing of the airbag cover 17, as is further ex-
plained below. The mesh member 35 then moves sub-
stantially in the second direction D2 in relation to the first
attachment means 31 a, 31 b, 31 c, 31 d. The openings
45a, 45b, 45c, 45d may thus have any arbitrary shape
as long as the shape allows relative movement substan-
tially in the second direction D2. Instead of a hole 45a,
45b, 45c, 45d having a closed circumference, a slot going
all the way to the side of the mesh member 35 may be
used. However, an opening with a closed circumference
is preferred in case the openings 45a, 45b, 45c, 45d are
utilized to retain the first attachment means 31 a, 31 b,
31 c, 31 d during manufacturing of the airbag cover 17.
[0059] The mesh member 35 also comprises set of
second openings 47a, 47b, 47c, 47d. In the illustrated
embodiment, these openings 47a, 47b, 47c, 47d are ob-
long with a longer extension in the third direction D3 than
in the second direction D2. As an alternative, or a com-
plement, as series of smaller openings may be used, e.
g. lined up after each other. The openings 47a, 47b, 47c,
47d are located in the second portions 41 a, 41 b of the
mesh member 35, which is to be located in the hinge
portions 21 a, 21 b of the airbag cover 17. The shape,
size and number of the second set of openings 47a, 47b,
47c, 47d may be used to control how many of the yarns
37 of the mesh member 35 are tensioned when the airbag
cover 17 is opening. In the illustrated embodiment the
openings 47a, 47b, 47c, 47d are located adjacent to the
first attachment means 31 a, 31 b, 31 c, 31 d. Purely as
an example two second openings may be provided, with
these two second openings 47a, 47b located in one of

the second portions 41 a, and the other second portion
41 b without second openings.
[0060] As an option, the dashboard 1 comprises a pre-
defined weakening 49 at a corresponding location to the
sides 20c, 20d, 26a-d of the door portions 19a, 19b of
the airbag cover 17 in order to facilitate opening, however
preferably located on the inside of the outer surface 11
so as not to be visible. See Figures 1 and 3. The weak-
ening 49 of the dashboard in that case comprises the
abovementioned predefined weakenings 25a, 25b, 25c
of the airbag cover 17, such that the weakening 49 is
formed through the carrier structure 13, the interlining 15
and a portion of the outer surface 11. The weakening 49
may e.g. be cut by laser. During deployment of the airbag
9, the opening door portions 19a, 19b also bring portions
of the interlining 15 and of the outer surface 11 corre-
sponding to the door portions 19a, 19b with them. See
Figures 2 and 5. During the opening of the door portions
19a, 19b, the yarns 37 are stretched. The stretch may
help to compensate for the thickness of the outer surface
11, the interlining 15 and the carrier structure 13. See
Figure 5 showing the mesh member 35 stretched yarns
after deployment, with the airbag cover 17 in an open
state.
[0061] The mesh member 35 follows an inner contour
of a surface 51 of the door portions 19a, 19b. See Figure
3. A main level 55 of the mesh member 35 may be defined
as a most common general level of the mesh member
35, i.e. in this case represented by the level of the mesh
member 35 in the door portions 19a, 19b. If the dash-
board 1 has a curved surface, the main level 55 substan-
tially follows the same curvature, but in the illustrated
embodiment, the airbag cover 17 is substantially flat, so
the main level 55 almost forms a plane in the mathemat-
ical meaning. In other embodiments, the surface of the
door portions 19a, 19b may comprise a reinforcing sur-
face structure. In that case, the main level of the mesh
member is determined with the reinforcing surface struc-
ture excluded.
[0062] As may be gleaned from Figure 3, the mesh
member 35 comprises a bulge 57 located inside a first
rib 59 of the reinforcement portion 23 being adjacent to
the hinge portion 21 a, 21 b. The rib 59 extends substan-
tially parallel to the hinge portion 21 a, 21 b. If taking a
cross-section through the rib 59 in a cross-direction of
the rib 59 as illustrated in Figure 3, at least 10% of a
cross-sectional area is located at the second surface side
36b of the mesh member 35, i.e. at the distal portion of
the rib 35, preferably at least 20%, more preferably at
least 30%, most preferably at least 40%. In the illustrated
embodiment about 50% is located at the second surface
side 36b of the mesh member 35, i.e. to the left in Figure 3.
[0063] The first rib 59 is extra wide at an end portion
61 joining it with the rest of the reinforcement portion 23.
Hence the whole bulge 57 of the mesh member 35 is
entirely incorporated in the first rib 59. As an alternative,
or as a complement, not illustrated, the whole first rib 59
may be wider than the other ribs.
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[0064] The bulge 57 has a height h in the first direction
D1 and a width w in the second direction D2. The height
h is determined in relation to the main level 55. The width
w is determined at half of the height h of the bulge 57.
The second direction D2 is perpendicular to the first di-
rection D1, which runs in the height direction of the ribs
39. The width w is at least 2 mm, preferably at least 3
mm, more preferably at least 4 mm and most preferably
at least 5 mm. The height h is at least 1 mm, preferably
at least 2 mm, more preferably at least 3 mm and most
preferably at least 4 mm. The bulge 57 forms a ridge
being substantially parallel to the longitudinal direction
of the hinge portion 21 a, 21 b. The ridge extends in the
third direction D3 being substantially perpendicular to the
first direction D1 and the second direction D2. The end
portion 61 of the first rib 59 may be shaped to provide an
abutment 63 for the bulge 57, such that the mesh member
35 does not go further into the first rib 59. The shape of
end portion 61 may be used to help determine the shape
of the bulge 57, since the shape of the end portion 61
provides a physical outer limit for the bulge 57. The bulge
may hence follow the contour of the end portion 61. How-
ever, as an alternative or a complement, the bulge may
at least partly be located in the interior of the end portion
61.
[0065] Since the mesh member 35 has a non-planar
shape in the reinforcement portion 23 of the airbag cover
17, the risk of delamination of the airbag cover 17, espe-
cially at the borders between the hinge portions 21 a, 21
b and the reinforcement portion 23 is minimized, or pref-
erably completely avoided.
[0066] Figure 7 shows a perspective view of a portion
of the airbag cover 17 illustrating how the mesh member
35 enters the first rib 59 along a jagged line 64 to traverse
the first rib 59. The jagged shape of the entering line 64
is a result of the manufacturing method as is further de-
scribed below in conjunction with Figure 9. The jagged
shape is irregular and gives a non-straight entering line
64, which is advantageous since a straight line may give
rise to a predefined weakening line.
[0067] As may be gleaned from Figures 3 and 7, there
is material of the first rib 59 located within the bulge 57
as well as on top of the bulge 57. Hence the bulge 57 is
firmly attached to the rest of the reinforcement portion
23. When the door portion 19a, 19b is opened during
deployment of the airbag 9, the mesh member 35 is re-
mains firmly attached to the reinforcement portion 23.
The bulge 57 contributes to minimize, or preferably to
avoid, the risk of delamination of the airbag cover 17,
which would be a potential risk of an airbag cover ac-
cording to prior art. There may further, as an option but
not illustrated, be at least one additional bulge in any of
the other ribs 29. Further, although Figure 3 illustrates a
bulge 57 with a smoothly curved cross-sectional shape,
it may also be feasible to have a bulge with a rectangular,
square, triangular or other polygonal or irregular cross-
sectional shape.
[0068] Figure 8 is a cross-section of the airbag cover

17 through two of the first attachment means 31 b, 31 d,
which are moulded into the ribs 39, see the cross-section
marked VIII-VIII in Figure 4. The first attachment means
31 a-f comprise a kind of nut having a threaded bore 67
adapted to receive corresponding second attachment
means 32b, 32d of the housing 33 comprised in the airbag
system 7, the second attachment means 32b, 32d e.g.
being e.g. a bolt or a screw. The first attachment means
31a-f comprise a narrow section 65 fitting into the first
openings 45a, 45b, 45c, 45d of the mesh member 35.
The cross-sectional area of the narrow section 65 is
adapted to the cross-sectional extension of the first open-
ings 45a, 45b, 45c, 45d in the third direction D3, such
that the mesh member 35 can be retained by the first
attachment means 31 a, 31 b, 31 c, 31 d when the mesh
member 35 is moved to one of the moulds, as is further
explained below. During manufacturing of the airbag cov-
er 17, the mesh member 35 moves relative to the first
attachment means 31 a, 31 b, 31 c, 31 d to be pushed
out of plane. Thereby the first attachment means 31 a,
31 b, 31 c, 31 d moves within the respective first openings
45a, 45b, 45c, 45d.
[0069] Figure 9 is a flowchart of a method for making
an airbag cover 17, which comprises at least one door
portion 19a, 19b, adapted to be opened to allow at least
a portion of an airbag 7 to be deployed, at least one hinge
portion 21 a, 21 b, located adjacent to a side 20a, 20b of
the door portion 19a, 19b and being adapted to provide
a hinge for the door portion 19a, 19b when opening, and
at least one reinforcement portion 23, at least partly sur-
rounding the at least one door portion 19a, 19b and the
at least one hinge portion 21 a, 21 b. The airbag cover
17 comprises a mesh member 35. A first portion 39a,
39b of the mesh member 35 is located in the at least one
reinforcement portion 23 and a second portion 41 a, 41
b of the mesh member 35 is located in the at least one
hinge portion 21 a, 21 b. The mesh member 35 has a
first surface side 36a facing the door portion 19a, 19b
and a second opposite surface side 36b facing away from
the door portion 19a, 19b . The positions and directions
are given for the airbag cover 17, when it has been man-
ufactured by the method described herein. The airbag
cover 17 may be configured as described herein.
[0070] The method comprises

a) providing a first mould,
b) providing a second mould, one of the first or sec-
ond moulds comprising an ingate,
c) placing a mesh member 35 at one of the first or
second moulds, such that the first surface side 36a
of the mesh member 35 faces the ingate,
d) closing the first and second moulds relative to
each other to create a cavity shaped to manufacture
the airbag cover 17,
e) injecting fluid material through the ingate,
f) spreading the fluid material along the first surface
side 36a of the mesh member 35 facing the ingate,
thereby moulding the at least one door portion 19a,
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19b and the at least one hinge portion 21a, 21 b,
g) providing the mesh member 35 with a non-planar
cross-section by the spreading fluid material locally
displacing the first portion of the mesh member 35
out of plane,
h) moulding the reinforcement portion 23 at the sec-
ond surface side 36b of the mesh member 35, the
second surface side 36b being adapted to face the
other of the first or second moulds.

[0071] The first and second moulds are shaped, such
that they together form a cavity shaped to manufacture
the airbag cover 17. One of them may be in a fixed po-
sition and the other may be displaceable in order to close
the moulds in step d). Manufacturing by utilizing such
moulds are known to the skilled person, e.g. as injection
moulding.
[0072] The mesh member may be a mesh member 35
as described above, see Figure 6 in particular.
[0073] The material is supplied in a liquid state to form
the airbag cover 17, hence the material is fluid. The ma-
terial may be a thermoplastic polymer, such as polypro-
pene, polycarbonate, acrylonitrile butadiene styrene
(ABS) or any other plastic material or plastic composite.
When the airbag cover has been formed, the fluid mate-
rial solidifies, thereby forming the airbag cover. One or
more ingates for the fluid material may be used. If only
using one, it may be located at the centre of the mesh
member 35.
[0074] The mesh member 35 is pushed out of plane
by the spreading of the fluid material. The fluid material
spreads in the cavity due to the injection pressure used
at the ingate.
[0075] One or more of the steps may be performed in
parallel or in a reversed order as compared to above.
Purely as an example, at least parts of steps f) and g)
may be performed in parallel. However, step d) is per-
formed after step c).
[0076] The method as described herein allows the
mesh member 35 to be provided in a flat state in step c).
No pre-forming is necessary to obtain the desired non-
planar cross-section, since this is achieved in step g).
The mesh member 35 may thus be in the flat shape during
step d).
[0077] However, it would also be feasible to pre-form
the shape of the mesh member 35 before it is provided,
or when it has been placed on the mould before injecting
the fluid material. However, preforming of the shape in-
volves an extra step in the manufacturing, which takes
time and thus induces cost.
[0078] As described above, the at least one reinforce-
ment portion 23 may comprise at least one rib 59 pro-
truding in a first direction D1 substantially perpendicular
to a plane of the door portion/s 19a, 19b. In that case
step g) may comprise pushing at least a portion of the
first portion 39a, 39b of the mesh member 35 into the at
least one rib 59 by the spreading of the fluid material.
The rib 39 may have a shape selected to control how far

the mesh member 35 is pushed into the rib 59. The rib
59 may for example comprise a widened proximal end
portion 61 forming an abutment 63 for the mesh member
35.
[0079] Preferably the mesh member 35 is placed at
one of the first or second moulds and the ingate is located
in the other of the first or second moulds. However, it is
also feasible to have the ingate in the same mould as the
one at which the mesh member 35 is placed. In both
cases, the mesh member 35 is placed such that its first
surface side faces 36a the ingate. Thereby the door por-
tions 19a, 19b and the hinge portions 21 a, 21 b of the
airbag cover 17 will be formed first.
[0080] A single ingate may be used at least in steps
e)-g), preferably the mesh member being placed such
that a centre of the mesh member is placed at the single
ingate.
[0081] At least one additional ingate may be used in
step h), the at least one additional ingate providing fluid
material at the second surface side of the mesh member.
The additional ingate may e.g. be a side ingate.
[0082] At least one first attachment means 31 a, 31 b,
31 c, 31 d may be provided in the mesh member 35. In
that case the mesh member 35 may be placed in step c)
at the mould together with the at least one first attachment
means 31 a, 31 b, 31 c, 31 d.
[0083] As mentioned above, the mesh member 35 may
comprise at least one first opening 45a, 45b, 45c, 45d
having an extension in the second direction D2. The at
least one first opening 45a, 45b, 45c, 45d may be a hole,
e.g. with an oblong shape, or a slot. Such a first opening
45a, 45b, 45c, 45d allows movement in the second di-
rection D2 of the mesh member 35 in relation to at least
one first attachment means 31 a, 31 b, 31 c, 31 d inserted
through the at least one first opening 45a, 45b, 45c, 45d,
which is useful during step g).
[0084] In addition the at least one first opening 45a,
45b, 45c, 45d may be used to retain the first attachment
means 31 a, 31 b, 31 c, 31 d in the mesh member 35,
when placing it in the mould in step c). The mesh member
35 may then be lifted up by lifting the first attachment
means 31 a, 31 b, 31 c, 31 d, e.g. by means of magnetic
force. There may also be additional first attachment
means 31 e, 31f in the airbag cover 17 outside of the
mesh member 35. These additional first attachment
means 31e, 31f may also be lifted by magnetic force at
the same time as the other first attachment means31 a,
31 b, 31 c, 31 d. However, it would also be feasible to lift
the mesh member 35 with the first attachment means
31a, 31b, 31c, 31d included, by lifting the mesh member
35 itself and letting the first attachment means 31a, 31b,
31c, 31 d be retained by the first openings 45a, 45b, 45c,
45d.
[0085] Although the airbag cover of the present inven-
tion has been exemplified as an airbag cover 17 for an
airbag 9 comprised in the dashboard 1, the airbag cover
may also be utilized at other locations in the vehicle 3,
e.g. to cover an airbag in a steering wheel or in the vehicle
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interior.
[0086] Further modifications of the invention within the
scope of the appended claims are feasible. As such, the
present invention should not be considered as limited by
the embodiments and figures described herein. Rather,
the full scope of the invention should be determined by
the appended claims, with reference to the description
and drawings.

Claims

1. An airbag cover (17), said airbag cover (17) com-
prising

- at least one door portion (19a, 19b), adapted
to be opened to allow at least a portion of an
airbag (9) to be deployed,
- at least one hinge portion (21 a, 21 b), located
adjacent to a side (20a, 20b) of said door portion
(19a, 19b) and being adapted to provide a hinge
for said door portion (19a, 19b) when opening,
- at least one reinforcement portion (23), at least
partly surrounding said at least one door portion
(19a, 19b) and said at least one hinge portion
(21 a, 21 b),

said airbag cover (17) comprising a mesh member
(35),
a first portion (39a, 39b) of said mesh member (35)
being located in said at least one reinforcement por-
tion (23) and a second portion (41 a, 41 b) of said
mesh member (35) being located in said at least one
hinge portion (21 a, 21 b),
said at least one reinforcement portion (23) compris-
ing at least one rib (29, 59) protruding in a first direc-
tion (D1),
characterized in that
said first portion (39a, 39b) of said mesh member
(35) has a non-planar cross-section by said mesh
member (35) being moulded into a portion of said at
least one rib (59), such that said mesh member (35)
traverses said at least one rib (59).

2. The airbag cover (17) according to claim 1, said
mesh member (35) having a first surface side (36a)
facing said door portion (19a, 19b) and a second
opposite surface side (36b), at least 10% of a cross-
sectional area of said at least one rib (29, 59) being
located at said second surface side (36b) of said
mesh member (35), preferably at least 20%, more
preferably at least 30%, most preferably at least
40%.

3. The airbag cover (17) according to claim 1 or 2,
wherein said first portion (39a, 39b) of said mesh
member (35) comprises at least one bulge (57), said
bulge (57) being located inside said at least one rib

(59).

4. The airbag cover (17) according to claim 3, wherein
said bulge (57) has a height (h) from a main level
(55) of said mesh member (35) of at least 1 mm,
preferably at least 2 mm, more preferably at least 3
mm and most preferably at least 4 mm.

5. The airbag cover (17) according to claim 3 or 4,
wherein said bulge (57) has a width (w) of at least 2
mm, preferably at least 3 mm, more preferably at
least 4 mm and most preferably at least 5 mm.

6. The airbag cover (17) according to any one of the
preceding claims, wherein said at least one rib (59)
being traversed by said mesh member (35) compris-
es a widened end portion (61) connecting it to the
rest of reinforcement portion (23).

7. The airbag cover (17) according to claim 6, when
dependent on any one of claims 3-5, wherein said
widened end portion (61) forms an abutment (63) for
said bulge (57).

8. The airbag cover (17) according to any one of the
preceding claims, wherein said mesh member (35)
is located at a surface (51) of said door portion (19a,
19b) and/or said hinge portion (21 a, 21 b).

9. The airbag cover (17) according to claim 8, wherein
said mesh member (35) enters said at least one rib
(59) along a jagged line (64).

10. A mesh member (35) for use in an airbag cover (17),
said mesh member (35) being expandable at least
in an elongation direction (D2), said mesh member
(35) comprising at least one first opening (45a, 45b,
45c, 45d) having an extension in said elongation di-
rection (D2).

11. The mesh member (35) according to claim 10,
wherein said mesh member (35) further comprises
at least one second opening (47a, 47b, 47c, 47d)
located in said second portion (41 a, 41 b) of said
mesh member (35).

12. A vehicle interior panel, e.g. a vehicle interior panel
for a dashboard (1), said panel comprising

- a carrier structure (13), a portion of said carrier
structure (13) forming an airbag cover (17) ac-
cording to any one of claims 1-9,
- an outer surface (11), and optionally
- an interlining (15), e.g. of shock-absorbing ma-
terial, said interlining (15) being located between
said carrier structure (13) and said outer surface
(11).

17 18 



EP 3 034 361 A1

11

5

10

15

20

25

30

35

40

45

50

55

13. A method for making an airbag cover (17), said air-
bag cover (17) comprising

- at least one door portion (19a, 19b), adapted
to be opened to allow at least a portion of an
airbag (9) to be deployed,
- at least one hinge portion (21 a, 21 b), located
adjacent to a side (20a, 20b) of said door portion
(19a, 19b) and being adapted to provide a hinge
for said door portion (19a, 19b) when opening,
- at least one reinforcement portion (23), at least
partly surrounding said at least one door portion
(19a, 19b) and said at least one hinge portion
(21 a, 21 b), wherein said airbag cover (17) com-
prises a mesh member (35),

a first portion (39a, 39b) of said mesh member (35)
being located in said at least one reinforcement por-
tion (23) and a second portion (41 a, 41 b) of said
mesh member (35) being located in said at least one
hinge portion (21 a, 21 b),
said mesh member (35) having a first surface side
(36a) facing said door portion (19a, 19b) and a sec-
ond opposite surface side (36b),
said method comprising

a) providing a first mould,
b) providing a second mould, one of said first or
second moulds comprising an ingate,
c) placing a mesh member (35) at one of said
first or second moulds, such that said first sur-
face side (36a) of said mesh member (35) faces
the ingate,
d) closing said first and second moulds relative
to each other to create a cavity shaped to man-
ufacture said airbag cover (17),
e) injecting fluid material through said ingate,
f) spreading said fluid material along said first
surface side (36a) of said mesh member (35)
facing said ingate, thereby moulding said at least
one door portion (19a, 19b) and said at least one
hinge portion (21 a, 21 b),
g) providing said mesh member (35) with a non-
planar cross-section by said spreading of said
fluid material locally displacing said first portion
(39a, 39b) of said mesh member (35) out of
plane,
h) moulding said reinforcement portion (23) at
said second surface side (36b) of said mesh
member (35), said second surface side (36b)
being adapted to face the other of said first or
second moulds.

14. The method according to claim 13, wherein said
mesh member (35) is in a flat state in step c), pref-
erably also during step d).

15. The method according to claim 13 or 14, wherein

said at least one reinforcement portion (23) compris-
es at least one rib (59) protruding in a first direction
(D1) and in step g) at least a portion of said first por-
tion (39a, 39b) of said mesh member (35) being
pushed into said at least one rib (59) by said spread-
ing of said fluid material.

16. The method according to any one of claims 13-15,
wherein in step c) said mesh member (35) is placed
at one of said first or second moulds and said ingate
is located in the other of said first or second moulds.

17. The method according to any one of claims 13-16,
wherein a single ingate is used at least in steps e)-g),
preferably said mesh member (35) being placed
such that a centre of said mesh member (35) is
placed at said single ingate.

18. The method according to any one of claims 13-17,
wherein at least one additional ingate is used in step
h), said at least one additional ingate providing fluid
material at said second surface side (36b) of said
mesh member (35).

19. The method according to any one of claims 13-18,
wherein at least one first attachment means (31 a,
31 b, 31 c, 31 d) is provided in said mesh member
(35), and in step c) said mesh member (35) is placed
at said mould together with said at least one first
attachment means (31 a, 31 b, 31 c, 31 d).

20. The method according to step 19, wherein said mesh
member (35) is provided with at least one first open-
ing (45a, 45b, 45c, 45d) adapted to receive said at
least one first attachment means (31 a, 31 b, 31 c,
31 d), preferably said at least one first opening (45a,
45b, 45c, 45d) having an oblong shape allowing
movement of said mesh member (35) in relation to
said at least one first attachment means (31 a, 31b,
31c, 31 d) during at least one of steps e)-g).
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