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(57) ABSTRACT 
Vehicle door comprising a covering and a structure having 
an outer Wall and an inner Wall in Which at least one opening 
is provided. The covering has a panel attached to the 
structure and providing sealing relative to the inner Wall, and 
a frame surrounding the panel. The panel is self-supporting. 
The door comprises ?xing means having a ?rst part attached 
to the structure and a second part attached to the panel, the 

(21) Appl, No,: 09/924,105 ?rst part and the second part cooperating With one another 
in order to ?X the panel directly to the structure, and the 

(22) Filed: Aug. 8, 2001 frame is supported by the panel. 
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VEHICLE DOOR COMPRISING A PANEL 
ATTACHED DIRECTLY TO THE STRUCTURE OF 

THE DOOR 

[0001] The invention relates to a vehicle door, especially 
a motor vehicle door. Typically, such a door basically 
comprises a structure having an outer Wall and an inner Wall 
in Which at least one opening is provided, and a covering. 

[0002] The object of the invention is, in particular, to 
provide an air-tight and moisture-tight door Which has a 
reduced Weight, good acoustic insulation and a large capac 
ity to absorb energy in the case of impact, and Which is 
readily recyclable, easy to assemble and inexpensive. 

[0003] DE-A-43 37 468 describes a door Whose covering 
has a panel Which is attached to the structure and Which 
provides sealing relative to the inner Wall. The covering also 
comprises a frame surrounding the panel in order to hold it 
in position relative to the inner Wall. The frame is ?xed to the 
inner Wall of the structure by ?xing means extending 
through the panel. 

[0004] HoWever, that form of door is not entirely satis 
factory because its air-tightness and moisture-tightness, and 
also its sound-proo?ng have Weaknesses, in particular at the 
site of the means for ?xing the frame to the inner Wall. Thus 
it very often proves necessary to carry out ?nishing opera 
tions in order to adhere to the manufacturer’s speci?cations. 
Those ?nishing operations, Which consist, in particular, in 
?tting foam members around the ?xing means, increase the 
cost of the door and do not enable an entirely satisfactory 
quality to be achieved. 

[0005] In order to overcome those various disadvantages, 
the invention proposes that the panel be self-supporting, that 
the door comprise ?xing means having a ?rst part attached 
to the structure and a second part attached to the panel, the 
?rst part and the second part cooperating With one another 
in order to ?x the panel directly to the structure, and that the 
frame be supported by the panel. 

[0006] Thus, holes permitting the passage of elements 
extending through the thickness of the panel and in effect 
reducing the ef?ciency of the panel are dispensed With. 
Furthermore, the assembly of the door is facilitated. 

[0007] The invention also proposes that the panel be made 
of expanded plastics material. 

[0008] Thus, the panel has a loW Weight, good acoustic 
insulation and a high degree of safety in the case of impact. 

[0009] Another advantageous feature enabling the sound 
proo?ng capacity of the door and its air-tightness and 
moisture-tightness to be improved consists in that the panel 
comprises a ?rst Water-tight layer and a second layer having 
better acoustic insulation than the ?rst, both the ?rst layer 
and the second layer being made of expanded plastics 
material. 

[0010] The fact that the panel is produced in several layers 
having different sound-proo?ng and air-and Water-tightness 
capacities enables the overall sound-proo?ng capacity of the 
panel to be improved While maintaining good air-tightness 
and Water-tightness. 

[0011] Another feature of the invention Which is aimed at 
improving energy absorption by the door in the case of 
impact, While maintaining satisfactory sound-proo?ng and 
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reducing the Weight, the cost and the thickness of the door, 
consists in that the panel has (a) Zone(s) of high density for 
absorbing impact against a passenger of the vehicle and (a) 
Zone(s) of loWer density for reducing the Weight of the door. 

[0012] In the case of impact, especially side impact, there 
is a risk that the door Will come into contact With the 
occupants of the vehicle in localised Zones, particularly 
opposite the occupants’ hips. The high density of the 
expanded material in those Zones enables the function of 
energy absorption to be integrated in the panel. 

[0013] The invention also proposes that the panel com 
prise members made of expanded polypropylene and that it 
be at least partially covered With a decorative layer, the 
polypropylene members being Welded (agglomerated) to 
one another and to the decorative layer. 

[0014] Thus, the production of the panel and its connec 
tion to the decorative layer can be achieved simultaneously 
by melting the polypropylene. 

[0015] One feature of the invention consists in that the 
panel comprises members made of expanded polypropylene 
and is at least partially covered With a sheet de?ning a 
grained solid surface obtained by melting the surface of the 
expanded polypropylene members. 

[0016] The panel can thus be easily decorated at loW cost. 

[0017] In order to improve the insulation and sound 
absorption of the door, the invention proposes that the 
covering comprise at least one closed cavity. 

[0018] The fact that air is trapped in the covering reduces 
the propagation of noise through the covering and improves 
the absorption thereof. In addition, the presence of that 
(those) cavity (cavities) reduces the Weight of the covering. 

[0019] Advantageously, the cavity de?nes an air layer 
betWeen the panel and the frame. 

[0020] It is therefore easy to create a double-Wall phe 
nomenon With air trapped inbetWeen, by providing a space 
betWeen the frame and the panel, With the exception of over 
the entire periphery of the frame. 

[0021] In order further to improve air-tightness and mois 
ture-tightness, and also the sound-proo?ng capacity of the 
door, the invention proposes that the panel incorporate 
sealing means Which extend along the entire periphery of the 
panel and Which are disposed in contact With the inner Wall. 

[0022] That simple solution, Which is inexpensive and 
does not complicate the assembly of the door, notably 
reduces leakage betWeen the panel and the inner Wall 
because the sealing means completely surround the opening. 

[0023] Advantageously, the sealing means comprise a 
relatively rigid rib and a relatively ?exible lip. 

[0024] The rib, Which is more rigid than the lip, provides 
for most of the sealing. The lip, because it is more ?exible, 
completes the sealing action Without complicating the 
assembly of the door, inasmuch as it provides only moderate 
resistance. 

[0025] According to another advantageous feature of the 
invention also aimed at improving the sound-proo?ng 
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capacity of the door and its air-tightness and moisture 
tightness, the invention proposes that: 

[0026] the panel have receptacles that are adapted to 
receive functional elements by surrounding them, 

[0027] channels be integrated in the panel, the chan 
nels being adapted to receive electrical Wires that are 
adapted to be connected to the functional elements, 

[0028] the passage of the electrical Wires through the 
panel be centralised, so that the holes extending 
through the panel are limited to a centralised passage 
for the electrical Wires, a passage for the means 
controlling the opening of the door from inside the 
vehicle, possibly a passage for holding the door 
operating handle on the structure and possibly a 
passage opposite a loudspeaker. 

[0029] In particular, this solution overcomes the Weak 
nesses of the prior art that are attributable to the passages 
provided in the panel for receiving the functional elements. 
The number of passages through the panel is reduced, Which 
increases its ef?ciency from the point of vieW of sound 
proo?ng and Water-tightness and air-tightness. Some pas 
sages could possibly be common passages. The term “pos 
sibly” means that, in some cases, those passages could be 
dispensed With. 

[0030] The invention also proposes that channels be inte 
grated in the panel, the channels being adapted to receive 
Wires or cables, and having, in succession, a substantially 
U-shaped section and a substantially Q-shaped section. 

[0031] The Q-shaped channel portions de?ne clips inte 
grated in the panel in order to hold the Wires or cables in the 
channels, While the U-shaped portions enable the Wires to be 
inserted more easily into the channels. 

[0032] In order further to improve the properties of the 
panel, the invention proposes that the panel have a portion 
Which is inserted in the said opening. This solution does not 
increase the space requirement of the door because the said 
portion of the panel occupies a Zone Which Was previously 
substantially empty. 

[0033] In order to ?x the panel to the structure, the 
invention proposes that, advantageously, the ?xing means 
comprise units including a clip attached to a clip-holder 
Welded to the panel, and a hole provided in the inner Wall, 
the clip being inserted through said hole. 

[0034] The invention Will emerge even more clearly from 
the folloWing description Which is given With reference to 
the appended draWings in Which: 

[0035] FIG. 1 is a sectional vieW of a door according to 
the invention in accordance With the plane marked I-I in 
FIGS. 3 and 4, 

[0036] FIG. 2 is a vieW of the single panel of the door 
according to the arroW marked II in FIG. 1, 

[0037] FIG. 3 is a vieW of the single panel of the door 
according to the arroW marked III in FIG. 1, 

[0038] FIG. 4 is a sectional vieW according to the plane 
marked IV-IV in FIG. 2, 

[0039] 
variant. 

FIG. 5 is a vieW, in accordance With FIG. 1, of a 
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[0040] FIG. 1 shoWs diagrammatically a door 1 of a motor 
vehicle. The door comprises a structure 2 and a covering 12. 

[0041] The structure 2, Which is in this case made of sheet 
metal (it could also be made of composite material or 
plastics), comprises an outer Wall 4 and an inner Wall 6 
Which are Welded to one another and Which are, in particular, 
to receive betWeen one another a pane of glass (not shoWn) 
sliding in a slot 8, and also a WindoW Winder mechanism (not 
shoWn). The inner Wall 6 has openings 10 Which, in par 
ticular, enable the WindoW Winder mechanism to be mounted 
and cables to pass through. 

[0042] The covering 12 comprises a self-supporting panel 
14 having an outer surface 11 and an inner surface 17, a 
frame 16 ?xed by adhesive bonding to the panel 14 and 
?xing means 20 attaching the panel 14 to the structure 2. 

[0043] The rigid panel 14 is constituted by expanded 
plastics material, in this case agglomerated members. Its 
inner surface 17 is covered With decorative inserts 18, 19 at 
the site of the armrest and the side pocket, respectively. The 
main function of the frame 16 is to protect the panel and to 
improve its appearance. It is produced on the basis of 
plastics material, advantageously polyole?n material, such 
as polypropylene, to Which Wood ?bres may possibly be 
added. It has openings at the site of the armrest and the side 
pocket in order to shoW the decorative inserts 18, 19. 

[0044] The ?xing means 20 in this case comprise several 
units arranged on the periphery of the panel 14, along its 
loWer edge and its side edges. Each of those units is 
constituted by an attached clip-holder 20a, Which is inserted 
in the panel 14 to Which it is ?xed by ultrasonic Welding, a 
hole 20b formed in the inner Wall 6 and a clip 20c Which is 
held on the clip-holder 20a and Which is inserted in the hole 
20b of the Wall 6 in order to be retained therein. 

[0045] Alternatively, the clip-holders could be ?xed to the 
inner Wall 6 and the panel 14 could have holes in Which the 
clips are inserted. 

[0046] In order to provide sealing betWeen the surround 
ings 22 of the vehicle and the passenger cell 24, so that the 
outside moisture and air cannot enter the passenger cell by 
Way of the slot 8 and the openings 10, the panel 14 
incorporates sealing means 27, 29 Which are in contact With 
the inner Wall 6. Those sealing means comprise a peripheral 
rib 27 and a peripheral lip 29 Which is more ?exible than the 
rib 27. They extend along the entire periphery of the panel 
14 and de?ne a closed contour surrounding the openings 10. 
The ?xing means 20 are arranged outside the closed contour. 

[0047] In more detail, the panel 14 comprises tWo layers 
13, 15. One of the layers is Water-repellent and principally 
performs the function of providing air-tightness and mois 
ture-tightness betWeen the surroundings 22 and the passen 
ger cell 24. The Water-repellent layer is in this case the outer 
layer 13 Which incorporates the outer surface 11 and Which 
is arranged opposite the inner Wall 6. It incorporates the 
sealing means 27, 29. 

[0048] The inner layer 15 is arranged on the side Where the 
passenger cell 24 is located and is in contact With the frame 
16 by Way of the inner surface 17 Which it incorporates. It 
has better acoustic insulation qualities than has the outer 
layer 13. For that purpose, it is advantageously constituted 
by substantially tubular members having a length of betWeen 
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3 millimeters and 6 millimeters, an inside diameter smaller 
than 1 millimeter and an outside diameter of betWeen 2 
millimeters and 4 millimeters. The outer layer 13 is for its 
part advantageously constituted by substantially spherical 
members, the diameter of Which is betWeen 1 millimeter and 
3 millimeters. 

[0049] The panel 14 is produced by placing in a mould the 
decorative layer 18, a foam block 21 connected to the 
reverse side of the decorative layer 18, the tubular members, 
and then the spherical members of expanded polypropylene 
and by injecting vapour at elevated temperature in order to 
cause the polypropylene to melt, so that the tubular and 
spherical members are Welded, on the one hand, to one 
another in order to agglomerate and, on the other hand, to the 
decorative layer 18 and the foam block 21 in order to hold 
them in position. 

[0050] The foam block 21 is thus interposed betWeen the 
decorative layer 18 and the panel 14. It imparts a more 
?exible feel to the armrest. It is advantageously made of 
polyole?n plastics material in order to facilitate its recycling 
With the panel 14. The foam is preferably made of expanded 
polyethylene. 

[0051] The decorative layer 18 can be produced from the 
usual materials, such as, especially, polyvinyl chloride, 
polypropylene, Woven fabric, leather, carpeting, or by ?ock 
ing. 

[0052] The sheet 19 is produced by graining the facing 
surface of the mould and by concentrating the injection of 
vapour at elevated temperature, in order to cause the surface 
of the expanded polypropylene members to melt and to form 
a grained solid surface de?ning the sheet 19. 

[0053] The panel 14 also has Zones 14a, 14b having 
different densities. The Zone 14a, Which is to be substantially 
opposite the hip of an occupant of the vehicle, has a high 
density in comparison With the Zone 14b. The higher density 
of the Zone 14a gives it greater resistance to stresses and 
consequently higher energy-absorbing poWer in the case of 
impact. Consequently, it Will be better able to protect the 
occupant of the vehicle. 

[0054] Furthermore, the thickness of the Zone 14a is 
enlarged relative to that of the Zone 14b, Which further 
increases its energy-absorbing capacity and compensates for 
the loWer degree of acoustic sound-proo?ng relative to the 
Zone of loWer density 14b. 

[0055] In addition, the panel has various receptacles 28, 
30, 32, 34 for receiving functional elements. The illustrated 
receptacles 28, 30, 32, 34 are intended to receive, respec 
tively, a WindoW Winder plate, an inner door handle unit for 
controlling the opening of the door, a lighting device and a 
loudspeaker. As illustrated especially in FIG. 4, the recep 
tacles basically form a facing Which is free from passages 
through the panel 14, so that they surround the functional 
element and isolate it from the inner Wall 6 by the presence 
of the tWo layers 13, 15 of the panel. Therefore, they are 
basically opened only on the inner face 17. 

[0056] In more detail, FIG. 4 shoWs the receptacle 34 and 
also, With a dot-dash line, a unit 35 comprising a loud 
speaker 36, its electrical Wire 46 and a case 37 supporting the 
loudspeaker 36 and forming a sound box. 
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[0057] Only the receptacle 30 Which is to receive the inner 
handle 31 for controlling the opening of the door has a 
passage 40 through the panel in order to enable the means 
controlling the opening of the door to operate a cable 38 
Which is shoWn With a dot-dash line in FIG. 3 and Which 
extends betWeen the panel 14 and the outer Wall 6. 

[0058] The panel also has tWo other passages 42, 44 
through the self-supporting panel 14. The passage 42 
enables the door-operating handle to be held ?rmly by 
passing the latter’s support (not shoWn) through the passage 
42 in order to ?x it to the inner Wall 6. For its part, the 
passage 44 enables an electrical cable 48 bringing together 
all of the electrical Wires 46, 50, 52 and 54 to extend through 
the panel 14. The passage 44 is closed by a sealing mem 
brane 45 through Which the cable 48 extends. 

[0059] The electrical Wire 50 is connected to the WindoW 
Winder plate in order to supply the corresponding electrical 
motor With poWer, the electrical Wire 52 is connected, at one 
end, to a Wing mirror control and, at the other end, to an 
electrical device for moving the Wing mirror, the electrical 
Wire 54 supplies the lighting device With poWer, While an 
electrical Wire 56 is connected to an electrical device for 
latching the lock. 

[0060] The electrical Wires are held in channels 58, 60 
holloWed out of the panel both on the outer surface 11 and 
on the inner surface 17, respectively. They comprise in 
succession a portion 58a, 60a having a U-shaped section, 
then a portion 58b, 60b having an Q-shaped section, the 
small opening of Which forms a clip retaining the electrical 
Wires (FIG. 5, enlarged cut-aWay vieWs). 

[0061] FIG. 5 illustrates a variant. Unaltered elements 
carry the same reference in FIG. 5 as in the previous 
Figures, While modi?ed elements carry a reference increased 
by 100. 

[0062] The door variant 101 is distinguished from the door 
1 in that it comprises closed cavities 119 extending along the 
frame 16 and de?ning air layers. Those cavities 119 are 
holloWed out of the inner layer 115 of the panel 114. They 
extend opposite the frame 16, leaving a margin of a feW 
centimeters from the edge of the frame 16, either at the 
periphery of the frame 16 or around the openings formed in 
the frame 16. That margin on the one hand prevents the air 
contained in the cavities 119 from escaping therefrom and, 
on the other hand, prevents interference With the holding of 
the decorative layer 18 in position. 

[0063] The thickness of the air layers 119 is substantially 
constant and represents approximately from one quarter to 
half of the thickness of the panel 14. 

[0064] It Will be appreciated that the invention is not in 
any Way limited to the draWings Which have been described 
by Way of non-limiting example. Thus, it Would be possible 
for there to be no clear boundary betWeen the outer layer and 
the inner layer of the panel, so that there Would be a 
continuous variation in the features of the panel betWeen the 
outer surface and the inner surface. 

[0065] Apassage could be provided in the panel, opposite 
the loudspeaker, in order to use the space betWeen the outer 
Wall and the inner Wall as a sound box. Sealing could be 
provided by a non-Woven sheet forming a membrane and 
closing the passage. 
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[0066] It Would also be possible to reduce the number of 
passages through the panel by grouping them together. 

[0067] In addition, the clip-holders could be Welded to the 
outer surface 13 of the panel 14 instead of being inserted into 
the panel, insofar as the strength of the panel 14 Would 
permit such action. 

1. A vehicle door comprising 

a door structure comprising an outer Wall and an inner 
Wall, the inner Wall having at least one opening pro 
vided therethrough, 

a decorative covering comprising: 

a self-supporting panel adapted to de?ne a Watertight 
barrier in front of the inner Wall, 

a frame surrounding the self-supporting panel, the 
frame being ?xed to the self-supporting panel, and 

?xation means comprising a ?rst part attached to the door 
structure and a second part attached to the self-sup 
porting panel, the ?rst part and the second part comp 
erating to each other for directly ?xing the self-sup 
porting panel to the door structure. 

2. The vehicle door of claim 1, Wherein the self-support 
ing panel is made of an expanded plastic material. 

3. The vehicle door of claim 2, Wherein the self-support 
ing panel comprises a Watertight ?rst layer and a second 
layer, the second layer having a sound proo?ng effect higher 
than the ?rst Watertight layer, both the ?rst Watertight layer 
and the second layer being made of an expanded plastic 
material. 

4. The vehicle door of claim 3, Wherein the second layer 
comprises tubular members having a length comprised 
betWeen three millimeters and six millimeters and an outer 
diameter comprised betWeen tWo millimeters and four mil 
limeters. 

5. The vehicle door of claim 2, Wherein the self-support 
ing panel has a ?rst Zone having a high density for mechani 
cally absorbing a shock With a passenger of the vehicle and 
a second Zone having a density less than the ?rst Zone, for 
limiting the Weight of the vehicle door. 

6. The vehicle door of claim 1, Wherein the self-support 
ing panel comprises members made of expanded polypro 
pylene and is at least partially covered With a decorative 
layer, the polypropylene members being Welded to each 
other and to the decorative layer. 

7. The vehicle door of claim 6, Wherein a foam layer made 
of a polyole?nic plastic material is interposed betWeen the 
decorative layer and the self-supporting panel. 
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8. The vehicle door of claim 2, Wherein the self-support 
ing panel comprises members made of expanded polypro 
pylen and is at least partially covered With a sheet de?ning 
a granulated solid surface obtained by super?cially fusing 
the expanded polypropylen members. 

9. The vehicle door of claim 1, Wherein the decorative 
covering encloses at least one closed cavity. 

10. The vehicle door according to claim 9, Wherein the 
closed cavity de?nes an air layer betWeen the self-support 
ing panel and the frame. 

11. The vehicle door according to claim 1, Wherein sealing 
means are integrated to the self-supporting panel, the sealing 
means extending all along the periphery of the self-support 
ing panel and being disposed in contact With the inner Wall. 

12. The vehicle door according to claim 11, Wherein the 
sealing means comprises a rigid rib and a ?exible tongue. 

13. The vehicle door of claim 1, Wherein: 

the self-supporting panel has an inner face and an outer 
face, the inner face having concave receptacles adapted 
for receiving functional elements therein, 

channels are integrated in the self-supporting panel, the 
channels being adapted for receiving electrical cables 
therein, the electrical cables being adapted to be con 
nected to the functional elements, 

the self-supporting panel has only a feW openings passing 
through it, said openings consisting exclusively in a 
?rst passage for centrally passing the electrical cables 
therethrough, a second passage for passing an element 
of a vehicle door inner handle unit, possibly a third 
opening for ?xing the vehicle door inner handle unit to 
the door structure, and possibly a fourth opening in 
front of at least one loudspeaker. 

14. The vehicle door of claim 1, Wherein channels are 
integrated in the self-supporting panel, the channels being 
adapted for receiving cables, the channels have a ?rst 
U-shaped section and a second omega-shaped section. 

15. The vehicle door of claim 1, Wherein the self-sup 
porting panel has a portion engaged Within the opening of 
the inner Wall. 

16. The vehicle door of claim 1, Wherein the ?xing means 
comprise units including a staple attached to a staple-holder 
element Welded to the self-supporting panel and a hole 
provided through the inner Wall of the door structure, the 
staple being engaged through said hole. 


