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DOOR LOCK HAVING ENERGY 
ABSORPTION 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

a 
a a 

a 

[ 0001 ] Exemplary embodiments of the invention relate to 
a door lock arrangement of a vehicle door of a vehicle , a 
vehicle having such a door lock arrangement , and a method 
for closing a vehicle door of a vehicle with respect to a body 
of the vehicle . 
[ 0002 ] DE 10 2016 114 494 A1 relates to a door handle for 
a vehicle door of a motor vehicle , having a moveable 
emergency opening element which can be brought into a 
mechanical operative connection with a closing system of 
the vehicle door , wherein the emergency opening element 
has a pulling means for actuating the locking system , in 
particular for unlocking and / or for opening the vehicle door , 
and wherein the emergency opening element can be moved 
between at least two positions , namely a rest position , in 
which the emergency opening element can be brought into 
a mechanical operative connection with a closing system of 
the vehicle door , in which the emergency opening element 
is fastened to the door handle , and an operating position in 
which the emergency opening element can be actuated by a 
user in order to actuate the closing system by pulling on the 
pulling means , and a release device for the emergency 
opening element in order to transfer the emergency opening 
element automatically from the rest position to the operating 
position , in particular in an emergency situation , wherein the 
emergency opening element is arranged on an underside of 
the door handle . 
[ 0003 ] DE 10 2016 011 162 A1 relates to a locking device 
for a vehicle door , in particular for a vehicle front flap , 
comprising a first pawl pre - tensioned into a locked position , 
wherein a rotary latch is lockable in a closed position by the 
first pawl in its locked position , and a second pawl also 
pre - tensioned into a locked position , wherein the rotary latch 
can be fixed or locked in a catch hook position by the second 
pawl located in its locked position , characterized in that the 
first and second pawls can be transfe from their respec 
tive locked position into a release position by the same 
actuation . 
[ 0004 ] DE 10 2012 206 695 A1 relates to a fastening 
element for attaching a cladding to a base panel , wherein the 
fastening element comprises : a clasp portion extending 
along the longitudinal axis and comprising a first clasp wall 
arranged along a first wall plane , a second clasp wall 
laterally spaced from the first class wall , and a clasp end wall 
interconnecting the first clasp wall and the second clasp 
wall , wherein the first clasp wall , the clasp end wall and the 
second clasp wall define a channel having a U - shaped 
cross - section perpendicular to the longitudinal axis and 
adapted to slidably receive an edge of said base plate in 
locking engagement therewith ; a support wall attached to the 
second clasp wall and extending away from the second clasp 
wall to a distal edge laterally spaced from the second clasp 
wall ; and a latch adapted to releasably engage the clasp from 
a direction approximately perpendicular relative to the plane 
through a slot defined in the cladding , wherein the latch 
comprises : a first latch portion attached to the distal edge of 
the support wall and extending away from the plane towards 
a hinge portion : a second latch portion attached to the hinge 
portion and extending towards the plane in a spaced rela 
tionship relative to the first latch portion : wherein the first 

latch portion comprises the first retaining feature extending 
away from the second latch portion , and the second latch 
portion comprises a second retaining feature which extends 
away from the first latch portion and is arranged across a 
latch plane opposite the first retaining feature ; wherein the 
first latch portion and the second latch portion are configured 
to resiliently press against each other in order to allow the 
first retaining feature of the first latch portion and the second 
retaining feature of the second latch portion to pass through 
the slot in the cladding and subsequently spring outwardly 
away from the plane of the latch , such that the first retaining 
feature and the second retaining feature engage with the 
cladding and secure the cladding in its position ; and at least 
one finger configured to continuously pre - tension the clad 
ding in order to reduce movement of the cladding relative to 
the latch . 
[ 0005 ] Exemplary embodiments of the invention are 
directed to reducing noise caused by vehicle doors . 
[ 0006 ] A first aspect of the invention relates to a door lock 
arrangement of a vehicle door of a vehicle , having a first 
locking element arranged in a lock mouth of the vehicle door 
and a second locking element arranged on a body of the 
vehicle , wherein the first locking element and the second 
locking element are positively engageable with each other 
for holding the vehicle door on the body , further having a 
damping device configured to absorb kinetic energy of the 
vehicle door and to slow down the closing movement of the 
vehicle door during a closing movement of the vehicle door 
within a predetermined limit opening angle of the vehicle 
door with respect to the car body , wherein the damping 
device has an impact element , wherein the impact element 
is arranged on the vehicle door in a displaceable manner 
relative to the vehicle door or on the body in a displaceable 
manner relative to the body , and wherein the impact element 
is connected to an actuator , wherein the actuator is designed 
to apply a pre - tensioning force , directed in an opening 
direction of the door , of the vehicle door relative to the body 
while the first closing element and the second closing 
element are engaged with each other . 
[ 0007 ] In particular , the limit opening angle is the angle at 
which the impact element undergoes a forced movement 
caused by the door closure . This forced movement allows 
the damping device to become active , and to extract energy 
from the movement . 
[ 0008 ] In particular , the lock mouth has a cavity into 
which the second closing element is inserted when the 
vehicle door is closed , and serves primarily as a receptacle 
for the first closing element . A door handle is preferably 
arranged on the outer side of the vehicle door at the level of 
the lock mouth . 
[ 0009 ] The vehicle may be a passenger car , lorry , bus , rail 
vehicle , water vehicle ( for example , ship ) , underwater 
vehicle , or an aircraft . 
[ 0010 ] In particular , the damping device is arranged and 
designed to generate a force that is dependent on the speed 
of the moving impact element and is directed against the 
movement of the impact element . 
[ 0011 ] It is an advantageous effect of the invention that , 
when the vehicle door is closed , significantly more energy is 
absorbed by the damping device than , for example , merely 
via an elastomer seal between the vehicle door and a door 
frame of the body . This results in particular from the further 
travel of the impact element compared with the elastomer 
seal . This reduces the noise generated when a vehicle door 
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slams shut , in particular one that is caused by the hard 
components of the vehicle door striking the body due to 
corresponding compression of the elastomer buffers . A fur 
ther advantageous noise reduction results from the applica 
tion of the pre - tensioning force of the vehicle door directed 
in an opening direction of the door relative to the body . In 
particular , if the door seal counter - pressures are too low ( i.e. , 
the counterforce applied by the compressed door seal when 
the first and second closing elements are engaged ) while the 
vehicle is in motion , the vehicle door could otherwise strike 
against the door frame of the vehicle body and thus cause the 
door to rattle . 
[ 0012 ] According to an advantageous embodiment , the 
actuator is a spring element . 
[ 0013 ] The spring element is in particular a metallic spiral 
spring , in particular a spiral spring made of spring steel . 
[ 0014 ] The spring element as an actuator thus preferably 
has two purposes : on the one hand , the actuator serves to 
apply a pre - tensioning force , directed in the opening direc 
tion of the door , to the vehicle door relative to the body while 
the first closing element and the second closing element are 
in engagement with each other . On the other hand , the 
actuator having a spring element ( or , alternatively , an appro 
priately controlled motor for applying an artificial spring 
force ) serves as a spring during the door closing itself , such 
that the actuator together with the damping device forms a 
spring - damper element , i.e. , a second - order transmission 
member . Preferably , this spring - damper element is critically 
or super - critically damped to prevent the vehicle door from 
springing back during closing . 
[ 0015 ] According to a further advantageous embodiment , 
the actuator has an electric motor . 
[ 0016 ] The electric motor is preferably controlled by a 
control unit in such a way that immediately after the first 
closing element and the second closing element have been 
brought into engagement with each other , the electric motor 
moves the impact element accordingly until the desired 
pre - tensioning force is generated . 
[ 0017 ] According to a further advantageous embodiment , 
the impact element is a cylindrical piston . 
[ 0018 ] According to a further advantageous embodiment , 
the impact element is arranged in the lock mouth so as to be 
displaceable relative to the vehicle door , such that the impact 
element is pressed against the second closing element within 
the predetermined limit opening angle of the vehicle door 
relative to the body during the closing movement of the 
vehicle door . 
[ 0019 ] According to a further advantageous embodiment , 
the first closing element has a rotary latch and the second 
closing element has a bolt , wherein , when the first closing 
element is brought into engagement with the second closing 
element by rotating the rotary latch around the bolt , the 
rotary latch and the bolt are fixable to each other . 
[ 0020 ] According to a further advantageous embodiment , 
the damping device has a fluid damper . 
[ 0021 ] The fluid damper is preferably a gas damper or an 
oil damper . 
[ 0022 ] According to a further advantageous embodiment , 
the fluid damper is a shear damper . Preferably , in this case 
the shear damper is a so - called honeycomb wheel having a 
toothed rim and the fluid damping unit arranged thereon . 
[ 0023 ] A further aspect of the invention relates to a vehicle 
having a door lock arrangement as described above and 
below . 

[ 0024 ] A further aspect of the invention relates to a 
method for closing a vehicle door of a vehicle in relation to 
a body of the vehicle , wherein a first closing element is 
arranged in a lock mouth of the vehicle door and a second 
closing element is arranged on the body of the vehicle , 
having the steps : 
[ 0025 ] moving the vehicle door in the direction of the 
body of the vehicle , 

[ 0026 ] absorbing kinetic energy of the vehicle door with a 
damping device while the vehicle door is within a pre 
determined limit opening angle of the vehicle door with 
respect to the body to slow down the closing movement 
of the vehicle door , wherein the damping device has an 
impact element , wherein the impact element is arranged 
on the vehicle door in a displaceable manner with respect 
to the vehicle door or on the body in a displaceable 
manner with respect to the body , and 

[ 0027 ] bringing the first closing element and the second 
closing element into engagement with each other for 
holding the vehicle door on the body in a positive - locking 
manner , and 

[ 0028 ] applying a pre - tensioning force , directed in an 
opening direction of the door , of the vehicle door relative 
to the body by an actuator , while the first closing element 
and the second closing element are engaged with each 
other . 

[ 0029 ] Advantages and preferred developments of the 
proposed method emerge from an analogous and corre 
sponding transfer of the statements made above in connec 
tion with the proposed door lock arrangement . 
[ 0030 ] Further advantages , features and details emerge 
from the following description , in which possibly with 
reference to the drawing at least one exemplary embodi 
ment is described in detail . Identical , similar and / or func 
tionally identical parts are provided with the same reference 
numerals . 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

a 

a 

[ 0031 ] Here are shown : 
[ 0032 ] FIG . 1 a door lock arrangement of a vehicle door 
of a vehicle according to an exemplary embodiment of the 
invention , 
[ 0033 ] FIG . 2 a vehicle having a door lock arrangement 
according to a further exemplary embodiment of the inven 
tion , 
[ 0034 ] FIG . 3 a damping characteristic curve of a damping 
device of a door lock arrangement according to a further 
exemplary embodiment of the invention , and 
[ 0035 ] FIG . 4 a method for closing a vehicle door of a 
vehicle in relation to a body of the vehicle according to a 
further exemplary embodiment of the invention . 
[ 0036 ] The depictions in the figures are schematic and not 
to scale . 

DETAILED DESCRIPTION 

a 

[ 0037 ] FIG . 1 shows a door lock arrangement 1 of a 
vehicle door 101 of a vehicle 100 , having a first closing 
element 3 ( a rotary latch not shown ) arranged in a lock 
mouth 13 of the vehicle door 101 and a second closing 
element 5 ( namely a bolt connected to the body 102 of the 
vehicle 100 ) arranged on a body 102 of the vehicle 100 , 
wherein the first closing element 3 and the second closing 
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element 5 can be brought into engagement with each other 
in a positive - locking manner for holding the vehicle door 
101 on the body 102. Furthermore , the door lock arrange 
ment 1 has a damping device 7 which is designed to absorb 
kinetic energy of the vehicle door 101 during a closing 
movement of the vehicle door 101 within a predetermined 
limit opening angle of the vehicle door 101 relative to the 
body 102 and to slow down the closing movement of the 
vehicle door 101. For this purpose , the damping device 7 has 
a cylindrical impact element 9 , wherein the impact element 
9 is arranged on the vehicle door 101 and is displaceable 
relative to the vehicle door 101 , i.e. , the impact element 9 is 
arranged in the lock mouth 13 in a displaceable manner 
relative to the vehicle door 101 and , during the closing 
movement of the vehicle door 101 , is pressed against the 
second closing element 5 within the predetermined limit 
opening angle of the vehicle door 101 relative to the body 
102. The impact element 9 is further connected to an 
actuator 11 , wherein the actuator 11 is configured to apply a 
pre - tensioning force of the vehicle door 101 directed in an 
opening direction of the door with respect to the body 102 
while the first closing element 3 and the second closing 
element 5 are engaged with each other . Here , the actuator 11 
is an electric motor combined with a spring element . The 
electric motor serves primarily to apply the pre - tensioning 
force of the vehicle door 101 with respect to the body 102 , 
while the spring element together with the damping device 
7 primarily serves to provide a super - critically damped 
spring - damper element to reduce kinetic energy of the 
vehicle door during closing . However , both are mechani 
cally coupled to each other . 
[ 0038 ] FIG . 2 shows a vehicle 100 having a door lock 
arrangement 1 as shown in FIG . 1. In this embodiment , the 
vehicle door 101 , having the door lock arrangement 1 , has 
a side door of the vehicle 100 . 
[ 0039 ] FIG . 3 shows a damping characteristic curve of a 
damping device 7 of a door lock arrangement 1 , wherein the 
left of the two curves in FIG . 3 describes the energy 
absorption E1 of an elastomer sealing element from the prior 
art , and the right of the two curves describes the energy 
absorption E2 of a damping device 7 of the door lock 
arrangement 1 of a vehicle door 101 described in FIG . 1 . 
Here , the horizontal axis denotes the travel distance , and the 
vertical axis denotes the generated force , such that the 
integral of the respective curve indicates the absorbed 
energy . Due to the possible travel distance of the impact 
element 9 , possibly absorbable energy E2 is significantly 
greater than the energy E1 that can be absorbed by an 
elastomer door seal , for example . 
[ 0040 ] FIG . 4 shows a method for closing a vehicle door 
101 of a vehicle 100 with respect to a body 102 of the 
vehicle 100 , wherein a first closing element 3 is arranged in 
a lock mouth 13 of the vehicle door 101 and a second closing 
element 5 is arranged on the body 102 of the vehicle 100. In 
a first step of the method , the vehicle door 101 is manually 
moved S1 in the direction of the body 102 of the vehicle 100 . 
Thereupon , a damping device 7 absorbs S2 kinetic energy of 
the vehicle door 101 while the vehicle door 101 is within a 
predetermined limit opening angle of the vehicle door 101 
with respect to the body 102 in order to slow down the 
closing movement of the vehicle door 101 , wherein the 
damping device 7 has an impact element 9 , wherein the 
impact element 9 is arranged on the vehicle door 101 in a 
displaceable manner with respect to the vehicle door 101 or 

on the body 102 in a displaceable manner with respect to the 
vehicle door 101 or on the body 102 in a displaceable 
manner with respect to the body 102. Thus , the vehicle door 
101 rests against the door frame of the body 102 of the 
vehicle 100. To fix the vehicle door 101 to the body 102 of 
the vehicle 100 , the first closing element and the second 
closing element are brought into engagement with each 
other S3 to hold the vehicle door 101 in a positive - locking 
manner against the body 102. The vehicle door 101 is thus 
firmly closed . This is followed by the application S4 of a 
pre - tensioning force , directed in an opening direction of the 
door , of the vehicle door 101 with respect to the body 102 
by an actuator 11 , while the first closing element 3 and the 
second closing element 5 are engaged with each other . This 
advantageously avoids the door rattling described above . 
[ 0041 ] Although the invention has been further illustrated 
and explained in detail by preferred exemplary embodi 
ments , the invention is not limited by the disclosed 
examples , and other variations can be derived therefrom by 
those skilled in the art without departing from the scope of 
protection of the invention . It is therefore clear that a 
plurality of possible variations exists . It is also clear that 
exemplary embodiments mentioned really only represent 
examples , which are not to be understood in any way as limiting , for example , the scope of protection , the possible 
applications or the configuration of the invention . Rather , the 
preceding description and the figure description enable the 
person skilled in the art to implement exemplary embodi 
ments in a concrete manner , wherein the person skilled in the 
art , being aware of the disclosed idea of the invention , can 
make a variety of changes , for example with respect to the 
function or arrangement of individual elements mentioned in 
an exemplary embodiment , without leaving the scope of 
protection defined by the claims and their legal equivalents , 
such as further explanations in the description . 

1-10 . ( canceled ) 
11. A door lock arrangement of a vehicle door of a vehicle , 

the door lock arrangement comprising : 
a first closing element arranged in a lock mouth of the 

vehicle door ; 
a second closing element arranged on a body of the 

vehicle , wherein the first closing element and the 
second closing element are configured to so that the 
first and second closing elements can be engaged with 
each other in a positively positive - locking engagement 
to hold the vehicle door on the body ; 

a damping device , which absorbs kinetic energy of the 
vehicle door during a closing movement of the vehicle 
door within a predetermined limit opening angle of the 
vehicle door relative to the body and to slow down the 
closing movement of the vehicle door , wherein the 
damping device includes an impact element arranged 
on the vehicle door in a displaceable manner relative to 
the vehicle door or on the body in a displaceable 
manner relative to the body ; and 

an actuator connected to the impact element , wherein the 
actuator applies a pre - tensioning force of the vehicle 
door directed in an opening direction of the vehicle 
door relative to the body while the first and second 
closing elements are engaged with each other . 

12. The door lock arrangement of claim 11 , wherein the 
actuator is a spring element . 

13. The door lock arrangement of claim 11 , wherein the 
actuator has an electric motor . 

a 
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14. The door lock arrangement of claim 11 , wherein the 
impact element is a cylindrical piston . 

15. The door lock arrangement of claim 11 , wherein the 
impact element is arranged in the lock mouth in a displace 
able manner relative to the vehicle door , such that the impact 
element is pressed against the second closing element within 
the predetermined limit opening angle of the vehicle door 
relative to the body during the closing movement of the 
vehicle door . 

16. The door lock arrangement of claim 11 , wherein the 
first closing element has a rotary latch , and the second 
closing element has a bolt , wherein , when the first closing 
element is engaged with the second closing element by 
rotating the rotary latch around the bolt , the rotary latch and 
the bolt are fixed to each other . 

17. The door lock arrangement of claim 11 , wherein the 
damping device has a fluid damper . 

18. The door lock arrangement of claim 17 , wherein the 
fluid damper is a shear damper . 

19. A vehicle , comprising : 
a body ; 
a door ; and 
a door lock arrangement , which comprises 

a first closing element arranged in a lock mouth of the 
vehicle door ; 

a second closing element arranged on the body , wherein 
the first closing element and the second closing 
element are configured to so that the first and second 
closing elements can be engaged with each other in 
a positively positive - locking engagement to hold the 
vehicle door on the body ; 

a damping device , which absorbs kinetic energy of the 
vehicle door during a closing movement of the 
vehicle door within a predetermined limit opening 
angle of the vehicle door relative to the body and to 
slow down the closing movement of the vehicle 

door , wherein the damping device includes an impact 
element arranged on the vehicle door in a displace 
able manner relative to the vehicle door or on the 
body in a displaceable manner relative to the body ; 
and 

an actuator connected to the impact element , wherein 
the actuator applies a pre - tensioning force of the 
vehicle door directed in an opening direction of the 
vehicle door relative to the body while the first and 
second closing elements are engaged with each 
other . 

20. A method for closing a vehicle door of a vehicle with 
respect to a body of the vehicle , wherein a first closing 
element is arranged in a lock mouth of the vehicle door and 
a second closing element is arranged on the body of the 
vehicle , the method comprising : 
moving the vehicle door in the direction of the body of the 

vehicle ; 
absorbing kinetic energy of the vehicle door with a 

damping device while the vehicle door is within a 
predetermined limit opening angle of the vehicle door 
with respect to the body to slow down the closing 
movement of the vehicle door , wherein the damping 
device has an impact element , wherein the impact 
element is arranged on the vehicle door and is displaced 
with respect to the vehicle door or is arranged on the 
body and displaced with respect to the body ; 

bringing the first closing element and the second closing 
element into engagement with each other for holding 
the vehicle door on the body in a positive - locking 
manner ; and 

applying a pre - tensioning force , directed in an opening 
direction of the vehicle door , of the vehicle door 
relative to the body by an actuator , while the first and 
second closing elements are engaged with each other . 

a 
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