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VEHICLE DOOR that in engagement with a supporting structure of the vehicle 
door , the panel part may slide along a shaped portion of the 

CROSS - REFERENCE TO RELATED supporting structure itself or a support element fastened to 
APPLICATIONS the supporting structure in a direction perpendicular to the 

5 direction of engagement . The engagement corresponds , 
The present application claims priority 35 U . S . C . $ 119 to therefore , to an introduction and / or suspension of the holder 

European Patent Publication No . EP14186196 . 3 ( filed on in the shaped portion and / or the support element , in which 
Sep . 24 , 2014 ) , which is hereby incorporated by reference in a freedom of movement of the panel part is present in the 
its entirety . direction perpendicular to the suspension . By the capacity of 

10 the two components to slide relative to one another , the 
TECHNICAL FIELD variable thermal expansion of the components may be taken 

up . The shaped portion and / or the support element serves for 
Embodiments relate to a vehicle door for a motor vehicle guiding and approximate positioning of the holder and / or the 

having at least one thermoformed panel part and a support panel part . 
ing structure as a support for the panel part . 15 In accordance with embodiments , the engagement in a 

shaped portion of the support structure itself or a support 
BACKGROUND element fastened to the supporting structure may also 

encompass that a plurality of fastened support elements of 
A construction of vehicle doors by way of panel parts , in the supporting structure or different shaped portions and also 

particular an inner panel and an outer panel , wherein the 20 fastened support elements together with shaped portions of 
panel parts are releasably or unreleasably fastened to a the supporting structure itself , in particular by intermediate 
supporting structure , has been known for many years . spaces formed thereby , may be used as mating elements for 
German Patent Publication No . DE 102 55 985 A1 the engagement of the holder . 

discloses a device for connecting the outer panel to the In accordance with embodiments , the holder is suspended 
supporting structure of a vehicle door with a support element 25 from above in the shaped portion of the supporting structure 
unreleasably connected to the outer panel and releasably or in the support element fastened to the supporting struc 
connected to the supporting structure . The support element ture , so that the panel part may slide on the shaped portion 
is connected via a screw connection to the supporting and / or the support element in the longitudinal direction of 
structure of the vehicle door . the vehicle door . 

In such conventional fastening methods , the panel parts 30 In accordance with embodiments , the holder is formed by 
are connected to the supporting structure via a plurality of a retaining strip extending in the longitudinal direction of the 
fixed fastening points , in particular screw connections . This vehicle and / or the shaped portion and / or the support element 
is a drawback as the thermal expansion of the panel parts extends in the longitudinal direction of the vehicle . 
may be different from the thermal expansion of the support In accordance with embodiments , the holder is located in 
ing structure . 35 an upper region of the panel part , in particular in the vicinity 

Generally , injection - moulded parts are used as panel of the upper edge of the panel part . The holder substantially 
parts , as said injection - moulded parts permit good deform has a reversed U - shaped profile . The holder is fastened to the 
ability of the panel parts . This technology is cost - intensive , panel part by way of adhesive bonding or welding , in 
however , primarily for smaller quantities . particular ultrasonic welding . 

The production of components by way of thermoforming 40 In accordance with embodiments , in addition to the fas 
generally permits easier production , in particular with tening by way of the holder , the panel part may be fixed in 
smaller quantities , but the options during the forming pro the lower region of the panel part to the supporting structure , 
cess are more limited so that , for example , it is not possible in particular , adhesively bonded and / or fastened by way of 
to create undercuts of the formed components . a clip connection or dual - lock connection to the supporting 

45 structure . Such an additional fastening may , in particular , be 
SUMMARY provided for an inner panel . The adhesive may in this case 

be a resilient mounting adhesive , which may also take up 
Embodiments relate to a vehicle door which may be variations in thermal expansion to a limited degree . Particu 

produced cost - effectively and at the same time permit vari - larly advantageous is a releasable connection by way of 
able thermal expansion between a panel part and a support - 50 dual - lock connections known from the company 3M® , as in 
ing structure . this case a less accurate alignment of the two components 

In accordance with embodiments , a vehicle door for a relative to one another is required than , for example , in 
motor vehicle comprises at least one of the following : at simple clip connections . 
least one thermoformed panel part ; a supporting structure as In accordance with embodiments , the panel part , at least 
a support for the panel part ; a holder fastened to the panel 55 in the region of a first side of the holder , such as to the rear 
part so as to engage in a shaped portion of the supporting in the vehicle longitudinal direction , may have a guide tab 
structure or in a support element fastened to the supporting extending in the vehicle longitudinal direction which is 
structure , so that the panel part may slide on the shaped guided in a tab receiver of the supporting structure . Such a 
portion and / or the support element in a direction perpen - guide tab may slide in the vehicle longitudinal direction in 
dicular to the direction of engagement . 60 the tab receiver and thus also take up the variable expansion 

In accordance with embodiments , a panel part is produced behaviour of the components . Such a guide tab may be 
by thermoforming . The shaping of undercuts , bent - back provided , in particular , on an outer panel . 
portions and similar retaining structures on the panel com - In accordance with embodiments , an outer panel may be 
ponent is consequently only very limited and , depending on screwed in the region of a second side of the holder , such as 
the shape , even not possible at all . In accordance with 65 at the front in the vehicle longitudinal direction , to the 
embodiments , therefore , a holder is fastened as an additional supporting structure and / or to a further connecting part with 
component to the panel part . The holder is configured such the supporting structure , and thus serves for positioning and 
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anti - theft protection . Also , an inner panel may additionally embodiments . The inner panel 1 has a holder 4 in an upper 
be screwed to the supporting structure , wherein a single region thereof in an installed position of the vehicle door . 
screw is used , as the actual fastening is substantially In a similar manner , FIGS . 3 and 4 illustrate a sectional 
achieved by the holder according to the invention and the view and a perspective view of an outer panel 2 of a vehicle 
screw may simply serve for anti - theft protection and cen - 5 door in accordance with embodiments . The outer panel 2 

also has a holder 14 in an upper region thereof in an installed tring during mounting . position of the vehicle door . The holder 14 substantially has In accordance with embodiments , the vehicle door com a reversed U - shaped profile or cross - section . prises an inner panel and an outer panel which are both FIG . 5 illustrates a sectional view of a complete vehicle designed as panel parts as described , and in particular both door comprising an inner panel 1 and an outer panel 2 , in 
have at least one holder for fastening to the supporting 10 accordance with embodiments . The upper region of the 
structure . vehicle door is illustrated in more detail in FIG . 6 , the lower 

In accordance with embodiments , the outer panel is region in FIG . 7 . In a central region of the vehicle door the 
fastened in the lower region to the inner panel , in particular inner panel 1 is connected by a screw 9 to the supporting 
adhesively bonded and / or connected by way of a clip structure 3 of the vehicle door . The screw 9 serves primarily 
connection or dual - lock connection . A fastening in the lower 15 for spatially centering the inner panel 1 to the supporting 
region of the outer panel to the supporting structure in this structure 4 . 
case does not take place as the thermal expansion of the FIG . 6 illustrates the fastening of the inner panel 1 and the 
outer panel may be markedly different from the supporting outer panel 2 in each case by way of a respective holder 4 , 
structure . Moreover , the outer panel in both side regions is 14 , fastened to the panel parts 1 , 2 , to the supporting 
fastened to the inner panel , in particular adhesively bonded 20 structure 3 , 23 of the vehicle door . On the outer panel 2 , a 
and / or connected by way of a clip connection or dual - lock U - shaped outer panel holder 14 is fastened by adhesive 
connection . A fastening in the side regions of the outer panel bonding . The adhesive is shown as a thick black line . The 
to the supporting structure also does not take place in this outer panel holder 14 engages in a support element 6 and / or 

in an intermediate space between the support element 6 and case . 
In accordance with embodiments , apart from the plug 25 u 25 the supporting structure 23 , and / or in this manner is sus 

pended from above in the intermediate space . The upper end connection by way of the holder , the outer panel is not of the outer panel 2 opens into a groove of a window seal 11 fastened to the supporting structure , in particular , not adhe for sealing relative to a window pane 12 . The inner panel 1 sively bonded or screwed , but simply adhesively bonded to also has an inner panel holder 4 which is bonded thereto and 
the inner panel part or fastened by way of dual - lock con which in this case engages in a shaped portion 5 of the 
nections . 30 supporting structure 3 . A seal 13 is arranged between the 

In accordance with embodiments , at least one , or a upper end of the holder 4 and the upper end of the inner 
plurality of spacers may be arranged between the outer panel panel 1 in order to seal the adhesive gap between the inner 
and the inner panel and / or between the outer panel and the panel 1 and the inner panel holder 4 . The inner panel holder 
supporting structure and / or between the inner panel and the 4 in this case is also configured for receiving a seal . 
supporting structure so that when loaded from outside the 35 FIG . 7 illustrates the lower region of the vehicle door of 
panel is not pressed in . FIG . 5 . In this case the inner panel 1 is fastened by way of 

an adhesive connection ( black line ) to the supporting struc 
DRAWINGS ture 3 . At the lower end the inner panel 1 and the outer panel 

2 are connected together by way of dual - lock connections 
Embodiments will be illustrated by way of example in the 40 10 . As a result , a particular advantage is revealed in that , 

drawings and explained in the description below . since only the inner panel part 1 is fastened in the lower 
FIG . 1 illustrates a sectional view of an inner panel of a region to the supporting structure 3 ( adhesive , dual lock 

vehicle door , in accordance with embodiments . connection ) and the outer panel part 2 in this region is only 
FIG . 2 illustrates a perspective view of an inner panel of connected to the inner panel part 1 ( adhesively or by 

a vehicle door , in accordance with embodiments . 45 dual - lock connection ) , no distortion due to variable thermal 
FIG . 3 illustrates a sectional view of an outer panel of a expansion is able to occur between the outer panel part 2 and 

vehicle door , in accordance with embodiments . the supporting structure 3 generally composed of metal . The 
FIG . 4 illustrates a three - dimensional view of an outer same applies if the outer panel part 2 is only connected to the 

panel of a vehicle door , in accordance with embodiments . inner panel part 1 at the side regions and not to the 
FIG . 5 illustrates a sectional view of a vehicle door , in 50 supporting structure 3 . 

accordance with embodiments . FIG . 8 illustrates a mounted outer panel 2 of a vehicle 
FIG . 6 illustrates a detailed view of the upper region of the door , in accordance with embodiments . At the front end of 

vehicle door of FIG . 5 . the vehicle door in the direction of the vehicle , in a detailed 
FIG . 7 illustrates a detailed view of the lower region of the area A , illustrated in more detail in FIG . 9 , the outer panel 

vehicle door of FIG . 5 . 55 2 is connected mechanically by way of a screw 9 to the 
FIG . 8 illustrates a view of a mounted outer panel of a supporting structure 23 . In the area B to the rear in the 

vehicle door with the detailed areas A and B , in accordance vehicle direction , the outer panel 2 has a rearwardly pro 
with embodiments . truding guide tab 7 which is introduced into a tab receiver 8 

FIG . 9 illustrates a detailed view of the detailed area A of which is open to the front . As a result , the outer panel 2 is 
the vehicle door of FIG . 8 . 60 able to be subjected to thermal expansion in the vehicle 

FIG . 10 illustrates a detailed view of the detailed area B longitudinal direction and at the same time the holder 4 is 
of the vehicle door of FIG . 8 . not able to lift up . 

DESCRIPTION Additional Notes and Examples 
65 

FIG . 1 is a sectional view and in FIG . 2 a perspective view 
of an inner panel 1 of a vehicle door in accordance with 

Example one may include a door for a motor vehicle , 
comprising at least one panel part which is thermoformed ; a 
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supporting structure to support the panel part ; and a holder outer panel may slide on the portion in a direction perpen 
fastened to the at least one panel part , and which engages in dicular to a direction of engagement . 
a portion of the supporting structure so that the at least one Example sixteen may include the door of Example fifteen , 
panel part may slide on the portion in a direction perpen wherein in a lower region of the door , the inner panel is 
dicular with respect to a direction of engagement . 5 fastened to the inner panel supporting structure by way of 
Example two may include the door of Example one , adhesive bonding and / or by way of a clip connection or 

wherein the holder is suspended from above in the portion dual - lock connection . 
of the supporting structure so that the panel part may slide Example seventeen may include the door of Example 
on the shaped portion in a direction longitudinal with respect fifteen , wherein at least in a region of a first side of the outer 

10 panel holder , the outer panel has a guide tab extending in a to the vehicle door . longitudinal direction of the motor vehicle , and which is Example three may include the door of Example one , guided in a tab receiver of the outer panel supporting wherein the holder comprises a retaining strip extending in structure . a direction longitudinal with respect to the vehicle door Example eighteen may include the door of Example 
and / or the portion . 15 fifteen , wherein the outer panel is fastened to the outer panel Example four may include the door of Example one , supporting structure by way of a screw connection in a 
wherein the holder is located in an upper region of the at region of a second side of the outer panel holder . 
least one panel part . Example nineteen may include the door of Example 

Example five may include the door of Example one , fifteen , wherein in a lower region of the door , the inner panel 
wherein the holder has a reversed U - shaped profile . 20 is fastened to the outer panel , and the outer panel is not 

Example six may include the door of Example one , fastened to the outer panel supporting structure . 
wherein the holder is fastened to the panel part by one of The term “ coupled " or " connected ” may be used herein to 
adhesive bonding , or welding . refer to any type of relationship , direct or indirect , between 

Example seven may include the door of Example one , the components in question , and may apply to electrical , 
wherein the at least one panel part comprises an inner panel , 25 mechanical , fluid , optical , electromagnetic , electromechani 
and in a lower region of the door , is fastened to the cal or other connections . In addition , the terms “ first , " 
supporting structure by way of adhesive bonding and / or by “ second , ” etc . are used herein only to facilitate discussion , 
way of a clip connection or dual - lock connection . and carry no particular temporal or chronological signifi 

Example eight may include the door of Example one , mayce unless otherwise indicated . 
wherein the at least one panel part comprises an outer panel , 30 Those skilled in the art will appreciate from the foregoing 
and at least in a region of a first side of the holder , has a description that the broad techniques of the embodiments 
guide tab extending in a longitudinal direction of the motor may be implemented in a variety of forms . Therefore , while 
vehicle , and which is guided in a tab receiver of the the embodiments have been described in connection with 
supporting structure . particular examples thereof , the true scope of the embodi 

Example nine may include the door of Example one , 35 ments should not be so limited since other modifications will 
wherein the at least one panel part comprises an outer panel , become apparent to the skilled practitioner upon a study of 
and is fastened to the supporting structure by way of a screw the drawings , specification , and following claims . 
connection in a region of a second side of the holder . 

Example ten may include the door of Example one , LIST OF REFERENCE SIGNS 
wherein the at least one panel comprises an inner panel and 40 
an outer panel . 1 Inner panel 

Example eleven may include the door of Example ten , 2 Outer panel 
wherein the outer panel or the inner panel are fastened , in a 3 Supporting structure 
lower region of the door respectively to the other panel part , 4 Inner panel holder 
by way of adhesive bonding and / or a clip connection or a 45 5 Shaped portion 
dual - lock connection . 6 Support element 

Example twelve may include the door of Example eleven , 7 Guide tab 
wherein in the lower region of the door , the outer panel or 8 Tab receiver 
the inner panel is not fastened to the supporting structure . 9 Screw 

Example thirteen may include the door of Example 50 10 Dual - lock connection 
eleven , wherein in at least one side region , the outer panel 11 Window seal 
or the inner panel is not fastened to the supporting structure . 12 Window pane 

Example fourteen may include the door of Example ten , 13 Seal 
further comprising at least one spacer arranged between the 23 Supporting structure 
outer panel and the inner panel , and / or between the outer 55 14 Outer panel holder 
panel and the supporting structure , and / or between the inner 
panel and the supporting structure . What is claimed is : 

Example fifteen may include a door for a motor vehicle , 1 . A door for a motor vehicle , comprising : 
comprising an inner panel ; an outer panel ; an inner panel a panel part , composed of a thermoformed material , 
supporting structure to support the inner panel ; an outer 60 including an inner panel and an outer panel ; 
panel supporting structure to support the outer panel ; an a supporting structure , composed of metal , including a 
inner panel holder fastened to the inner panel , and which first inner panel supporting structure , to support the 
engages in a portion of the inner panel supporting structure inner panel at an upper region of the door , a second 
so that the inner panel may slide on the portion in a direction inner panel supporting structure , to support the inner 
perpendicular to a direction of engagement ; and an outer 65 panel at a lower region of the door , and an outer panel 
panel holder fastened to the outer panel , and which engages supporting structure , to support the outer panel at the 
in a portion of the outer panel supporting structure so that the upper region of the door ; 



US 9 , 950 , 595 B2 

an inner panel holder , fastened at one end thereof to the at an upper region of the door , the inner panel is 
inner panel and received at an opposite end thereof in slideably connected to the inner panel supporting 
the first inner panel supporting structure , to thereby structure via the inner panel holder , and the outer 
enable sliding of the inner panel relative to the first panel is slideably connected to the outer panel sup 
inner panel supporting structure in a longitudinal direc - 5 porting structure via the outer panel holder ; and 

in a lower region of the door , the outer panel is tion in an installed position of the door ; and connected only to the inner panel by way of a an outer panel holder fastened at one end thereof to the directly engaged connection . 
outer panel and received at an opposite end thereof in 6 . The door of claim 5 , wherein in the lower region of the 
the outer panel supporting structure , to thereby enable door , the inner panel is connected to the inner panel sup 
sliding of the outer panel relative to the outer panel " porting structure by way of adhesive bonding . 
supporting structure in a longitudinal direction in an 7 . The door of claim 5 , wherein in the lower region of the 
installed position of the door , door , the inner panel is connected to the inner panel sup 

wherein : porting structure by way of a clip connection . 
at an upper region of the door , the inner panel is 8 . The door of claim 5 , wherein in the lower region of the 

slideably connected to the inner panel supporting 15 door , the inner panel is connected to the inner panel sup 
structure at a first connection region via the inner porting structure by way of a directly engaged connection . 
panel holder , and the outer panel is slideably con 9 . The door of claim 5 , wherein at least in a region of a 
nected to the outer panel supporting structure at a first side of the outer panel holder , the outer panel has a 
second connection region via the outer panel holder ; 20 guide tab extending in a longitudinal direction of the motor 
and 20 vehicle , and which is guided in a tab receiver of the outer 

at a lower region of the door , the inner panel is is panel supporting structure . P 
connected at a third connection region to the outer 10 . The door of claim 9 , wherein the outer panel is 
panel by way of a directly engaged connection . fastened to the outer panel supporting structure by way of a 

2 . The door of claim 1 , wherein , at least in a region of a , screw connection in a region of a second side of the outer 
5 panel holder . first side of the outer panel holder , the outer panel has a 

guide tab extending in a longitudinal direction of the motor 11 . A door for a motor vehicle , comprising : 
vehicle , and which is guided in a tab receiver of the outer a supporting structure , composed of metal , including a 
panel supporting structure . first inner panel supporting structure , a second inner 

3 . The door of claim 2 , wherein the outer panel is 30 panel supporting structure , and an outer panel support 
connected to the outer panel supporting structure by way of ing structure ; 
a screw connection in a region of a second side of the outer an inner panel , composed of a thermoformed material , 
panel holder . and an inner panel holder fastened at one end thereof to 

4 . The door of claim 1 , wherein , in the lower region of the the inner panel and received at an opposite end thereof 
door , only the inner panel is connected to the supporting 35 in the first inner panel supporting structure , to thereby 

enable sliding of the inner panel relative to the first structure , and the outer panel is only connected to the inner 
panel . inner panel supporting structure in a longitudinal direc 

5 . A door for a motor vehicle , comprising : tion in an installed position of the door ; 
an inner panel composed of a thermoformed material ; an outer panel , composed of a thermoformed material , 
an outer panel composed of a thermoformed material ; and an outer panel holder fastened at one end thereof to 

the outer panel and received at an opposite end thereof a supporting structure , composed of metal , including an 
inner panel supporting structure and an outer panel in the outer panel supporting structure , to thereby 

enable sliding of the outer panel relative to the outer supporting structure ; 
an inner panel holder , fastened at one end thereof to the panel supporting structure in a longitudinal direction in 

thermoformed inner panel and received at an opposite 45 an installed position of the door , 
end thereof in the inner panel supporting structure , to wherein : 
thereby enable sliding of the inner panel relative to the at an upper region of the door , the thermoformed inner 
inner panel supporting structure in a longitudinal direc panel is slideably connected to the inner panel sup 

tion in an installed position of the door ; and porting structure via the inner panel holder , and the 
an outer panel holder fastened at one end thereof to the so thermoformed outer panel is slideably connected to 

outer panel and received at an opposite end thereof in the outer panel supporting structure via the outer 
the outer panel supporting structure , to thereby enable panel holder ; and 
sliding of the outer panel relative to the outer panel in a lower region of the door , the thermoformed outer 
supporting structure in a longitudinal direction in an panel is connected only to the thermoformed inner 
installed position of the door , panel by way of a directly engaged connection . 

wherein : * * * * * 

40 


