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(54) VEHICLE DOOR HINGE, AND VEHICLE

(67)  The present invention discloses a vehicle door
hinge and a vehicle. The vehicle door hinge comprises:
a hinge mounting seat, the hinge mounting seatincluding
a first axle housing and a second axle housing; a hinge
arm, the hinge arm including a working portion and a
connection portion, the working portion of the hinge arm
including a mounting portion for a height adjustment axle
block and a mounting portion for an opening state ad-
justment axle block; an axle-pin structure unit, the ax-
le-pin structure unit including a hinge height adjustment
axle block and a hinge opening state adjustment axle
block. The vehicle door hinge according to the present
invention simplifies opening and closing movement of
the door as movement of the axle-pin structure unit,
thereby allowing smooth opening of the door.
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Description
Field of Invention

[0001] The present invention relates to the technical
field of vehicle manufacturing and, in particular, to a ve-
hicle door hinge and a vehicle with the vehicle door hinge.

Background

[0002] With rapid development of automotive technol-
ogies, all vehicle structures are gradually optimized and
improved, and door mounting structures are becoming
more and more diverse, and vehicle door hinges for scis-
sor doors are becoming more and more high-end. The
structures of conventional vehicle door hinges for scissor
doors are complicated, with poor versatility and high fail-
ure rate, and there is room for improvement.

Summary of Invention

[0003] The present invention aims to address at least
one of the technical problems in the prior art. Therefore,
an objective of the present invention is to provide a ve-
hicle door hinge that is applicable to scissor doors, which
simplifies the opening and closing operations of scissor
doors and makes the opening operation of the doors
smoother.

[0004] Accordingtoembodiments ofthe presentinven-
tion, the vehicle door hinge includes: a hinge mounting
seat hinge mounting seat including a first axle housing
and a second axle housing; a hinge armincluding a work-
ing portion and a connection portion, the working portion
of the hinge arm including a height axle block mounting
portion and an opening state adjustment axle block
mounting portion; an axle-pin structure unit including a
hinge height axle block and a hinge opening state ad-
justment axle block, wherein the hinge height axle block
is connected to the first axle housing at an end to form a
first rotation axis, and the hinge height axle block is con-
nected to the height axle block mounting portion at the
other end to form a second rotation axis, and wherein
the hinge opening state adjustment axle block is con-
nected to the second axle housing at an end to form a
third rotation axis, and the hinge opening state adjust-
ment axle block is connected to the opening state adjust-
ment axle block mounting portion to form a fourth rotation
axis.

[0005] The vehicle door hinge according to the embod-
iments of the present invention simplifies the movement
of the door in three directions to a coordinated rotational
movement rotating around the four rotation axes through
the axle-pin structure unit during the opening and closing
of the door. The movementis simple and has little impact
on the structure of the door. The aesthetics and practi-
cality of scissor doors are retained, and the smoothness
and stability of the door movement are improved. The
vehicle door hinge has a simple structure and is easy to

10

15

20

25

30

35

40

45

50

55

install.

[0006] The present invention further provides a vehi-
cle.

[0007] According to an embodiment of the present in-

vention, the vehicle is provided with the vehicle door
hinge of any one of the aforementioned embodiments.
[0008] The vehicle has advantages similar to those of
the aforementioned vehicle door hinge, which will not be
repeated herein.

[0009] The additional aspects and advantages of the
present invention will be partially given in the following
description, and some will become more apparent in the
following description, or be understood through practice
of the present invention.

Brief Description of Drawings

[0010] The aforementioned and/or additional aspects
and advantages of the present invention will become ap-
parent and easy to understand from the description of
the embodiments with reference to the following draw-
ings, in which:

FIG. 1is a schematic diagram of a vehicle door hinge
according to an embodiment of the present inven-
tion.

FIG. 2 is a schematic diagram of another vehicle
door hinge according to an embodiment of the
present invention.

FIG. 3 is a schematic diagram of a hinge height axle
block according to an embodiment of the present
invention.

FIG. 4 is a schematic diagram of a hinge opening
state adjustment axle block according to an embod-
iment of the present invention.

FIG. 5 is a schematic diagram of an upper hinge
slider block according to an embodiment of the
present invention.

FIG. 6 is a schematic diagram of a lower hinge slider
block according to an embodiment of the present
invention.

FIG. 7 is a schematic diagram of the closed state
when a vehicle door hinge is mounted on a door ac-
cording to an embodiment of the present invention.
FIG. 8 is a schematic diagram of the opened state
when a vehicle door hinge is mounted on a door ac-
cording to an embodiment of the present invention.
FIG. 9 is a schematic diagram of another view of the
opened state when a vehicle door hinge is mounted
on a door according to an embodiment of the present
invention.

FIG. 10 is a schematic diagram of another view of a
vehicle door hinge according to an embodiment of
the present invention.

FIG. 11 is a schematic diagram of a vehicle door
hinge mounted on a vehicle body and a vehicle door
according to an embodiment of the present inven-
tion.
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FIG. 12 is a schematic diagram of another view of a
vehicle door hinge mounted on a vehicle body and
a vehicle door according to an embodiment of the
present invention.

Reference signs:
[0011]

vehicle door hinge 100;

hinge mounting seat 10;

mounting hole 11 of the mounting seat;

first axle housing 13 of the mounting seat;

second axle housing 14 of the mounting seat;
hinge arm 20;

working portion 20A of the hinge arm;

connection portion 20B of the hinge arm;

door mounting hole 21 of the hinge arm;

electric strut mounting ball 22;

upper hinge slider ball 23;

lower hinge slider ball 28;

gas spring mounting ball 24;

hinge arm limiter 25;

hinge arm height adjustment axle block mounting
portion 26;

hinge arm opening level adjustment axle block
mounting portion 27;

axle-pin structure unit 30;

first rotation axis 31;

second rotation axis 32;

third rotation axis 33;

fourth rotation axis 34;

hinge height adjustment axle block 35;

hinge height adjustment axle block connection hole
351;

hinge height adjustment axle block connection shaft
352;

hinge opening state adjustment axle block 36;

first connection hole 361 of the hinge opening state
adjustment axle block;

second connection hole 362 of the hinge opening
state adjustment axle block;

hinge opening state adjustment axle block stop pro-
trusion 363;

upper hinge slider 40;

upper hinge slider block slideway 401;

lower hinge slider 41;

lower hinge slider block slideway 411;

upper hinge limiting block 51;

lower hinge limiting block 52;

mid-hinge limiting block 53;

gas spring 60;

gas spring mounting bracket 61;

electric strut 70;

electric strut mounting bracket 71;

door frame 200;

door 300.

10

15

20

25

30

35

40

45

50

55

Detailed Description

[0012] The embodiments of the present invention are
described in detail below. Examples of the embodiments
are shown in the drawings, wherein the same or similar
reference signs indicate the same or similar components
or components with the same or similar functions
throughout. The embodiments described below with ref-
erence to the drawings are exemplary, and are only used
to explain the present invention, and are not construed
as limitation to the present invention.

[0013] Unlessotherwise specified, the front-rear direc-
tion in the present invention is the longitudinal direction
of a vehicle, i.e., X direction; the left-right direction is the
lateral direction of the vehicle, i.e., the Y direction; and
the top-bottom direction is the vertical direction of the
vehicle, i.e., the Z direction.

[0014] A vehicle door hinge 100 according to an em-
bodiment of the presentinvention is described below with
reference to FIG. 1 to FIG. 10. The vehicle door hinge
100 includes: a hinge mounting seat 10, a hinge arm 20,
and an axle-pin structure unit 30.

[0015] The hinge mounting seat 10 hinge mounting
seat includes a first axle housing 13 of the mounting seat
and a second axle housing 14 of the mounting seat. The
hinge mounting seat 10 further includes a mounting hole
11 of the mounting seat. The hinge mounting seat 10
may be mounted on the vehicle body frame of a vehicle.
[0016] The hinge arm 20 includes a working portion
20A of the hinge arm and a connection portion 20B of
the hinge arm. The working portion 20A of the hinge arm
includes a height adjustment axle block mounting portion
26 of the hinge arm and an opening state adjustment
axle block mounting portion 27 of the hinge arm. The
connection portion 20B of the hinge arm is provided with
a door mounting hole 21 of the hinge arm, and the con-
nection portion 20B of the hinge arm is used to connect
with a door.

[0017] The axle-pin structure unit 30 includes a hinge
height adjustment axle block 35 and a hinge opening
state adjustment axle block 36. Further, with reference
to FIG. 3, in the embodiment of the present invention,
the hinge height adjustment axle block 35 is provided
with a connection hole 351 of the hinge height adjustment
axle block and a connection shaft 352 of the hinge height
adjustment axle block. In some embodiments, the forms
of the connection shaft and the connection hole are in-
terchangeable, as long as an axial rotation is achieved.
The connection hole 351 of the hinge height adjustment
axle block is arranged on the first axle housing 13 of the
mounting seat, and the hinge height adjustment axle
block 35 cooperates with the first axle housing 13 of the
mounting seat to form a first rotation axis 31. The con-
nection shaft 352 of the hinge height adjustment axle
block is connected to the height adjustment axle block
mounting portion 26 of the hinge arm, which cooperate
to form a second rotation axis 32. Further, with reference
to FIG. 4, the hinge opening state adjustment axle block
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36 includes a first connection hole 361 of the hinge open-
ing state adjustment axle block and a second connection
hole 362 of the hinge opening state adjustment axle
block. In some embodiments, the connection holes of the
hinge opening state adjustment axle block 36 may also
be connection shafts. The first connection hole 361 of
the hinge opening state adjustment axle block is con-
nected to and cooperates with the second axle housing
14 of the mounting seat to form a third rotation axis 33.
The second connection hole 362 of the hinge opening
state adjustment axle block is connected to and cooper-
ates with the opening state adjustment axle block mount-
ing portion 27 of the hinge arm to form a fourth rotation
axis 34. Furthermore, the hinge opening state adjustment
axle block 36 is further provided with a stop protrusion
363 of the hinge opening state adjustment axle block.
When the hinge arm 20 is opened to the maximum open-
ing, the stop protrusion 363 of the hinge opening state
adjustment axle block abuts against the hinge mounting
seat 10. Furthermore, relative movement of the hinge
arm 20 and the hinge mounting seat 10 can be achieve
through the axle-pin structure unit 30. When the vehicle
door hinge 100 is opened, the hinge height adjustment
axle block 35 rotates around the first rotation axis 31, the
hinge arm 20 rotates around the second rotation axis 32,
and the first connection hole 361 and the second con-
nection hole 362 of the hinge opening state adjustment
axle block 36 respectively rotate around the third rotation
axis 33 and the fourth rotation axis 34. The vehicle door
hinge simplifies the movement of the door to a coordi-
nated rotational movement rotating around the four rota-
tion axes through the axle-pin structure unit 30.

[0018] In some embodiments, the first rotation axis 31,
the second rotation axis 32, the third rotation axis 33, and
the fourth rotation axis 34 intersect at a point, and the
intersection point is on the hinge height adjustment axle
block 35.

[0019] In some embodiments, the hinge arm 20 in-
cludes an upper hinge slider ball 23 and a lower hinge
slider ball 28. The vehicle door hinge 100 furtherincludes:
an upper hinge slider block 40 and a lower hinge slider
block 41. Referring to FIGS. 5-6, the upper hinge slider
block 40 is provided with an upperhinge slider block slide-
way 401, and the lower hinge slider block 41 is provided
with a lower hinge slider block slideway 411. The upper
hinge slider block 40 and the lower hinge slider block 41
are fixed to the hinge mounting seat 100, and a space
for the hinge arm 20 to pass is formed between the upper
hinge slider block 40 and the lower hinge slider block 41.
The hinge arm 20 abuts against the upper hinge slider
block slideway 401 and the lower hinge slider block slide-
way 411 respectively through the upper hinge slider ball
23 and the lower hinge slider ball 28, and the hinge slider
balls are slidable along the hinge slider slideways. The
hinge sliders can provide stable support for the hinge
arm, which further increases the stability of the vehicle
door hinge 100 when it is opened.

[0020] In some embodiments, the vehicle door hinge
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100 further includes a limiting unit, which includes an
upper hinge limiting block 51, a lower hinge limiting block
52, and a mid-hinge limiting block 53. The upper hinge
limiting block 51 is arranged on the hinge mounting seat
10, the lower hinge limiting block 52 is arranged on the
vehicle body frame, and the mid-hinge limiting block 53
is arranged on the upper hinge slider block 40. The upper
hinge limiting block 51 and the lower hinge limiting block
52 limits displacement of the connection portion 20B of
the hinge arm, and the mid-hinge limiting block 53 limits
displacement of the working portion 20A of the hinge arm.
The limiting unit can ensure the stability of the door in a
closed state.

[0021] In some embodiments, the vehicle door hinge
100 further includes a gas spring 60 and an electric strut
70. An end of the gas spring 60 is connected to a vehicle
body frame, and the other end is connected to a gas
spring mounting ball 24 of the hinge arm. An end of the
electric strut 70 is connected to a vehicle body frame 200,
and the other end is connected to an electric strut mount-
ing ball 22. The gas spring mounting ball 24 and the elec-
tric strut mounting ball 22 are arranged on the hinge arm
20. The electric strut 70 is used to provide electric power
for opening the door without manual operations, and the
vehicle door hinge 100 can hover atany opening position.
The gas spring 60 can provide pushing force for opening
the hinge, and carry the door weight, and assist the elec-
tric strut 70 to open and close the door, thereby increasing
the stability of the door during opening of the door.
[0022] Further, a mounting bracket 61 of the gas spring
is provided between the gas spring 60 and the vehicle
body frame 200; and a mounting bracket 71 of the electric
strut is provided between the electric strut 70 and the
vehicle body frame 200, to increase the mechanical per-
formance of the vehicle body frame 200.

[0023] The present invention further provides a vehi-
cle.
[0024] According to an embodiment of the present in-

vention, the vehicle includes a vehicle body frame 200,
a vehicle door 300, and a vehicle door hinge 100 of any
one of the aforementioned embodiments. The vehicle
door hinge 100 is fixed to the vehicle body frame 200
through the hinge mounting seat 10, and the vehicle door
hinge 100 is fixed to the vehicle door 300 through the
connection portion 20B of the hinge arm. The vehicle
door 300 are rotatable relative to the vehicle body frame
200 through the vehicle door hinge 100, and the move-
ment of the door 300 is simplified to a coordinated rota-
tional movement rotating around the four rotation axes,
making the opening of the door smoother.

1. Inthe description of the presentinvention, it should
be understood that the terms "middle", "longitudinal",
"lateral", "length", "width", "thickness", "upper", "low-
er", "front", " rear", "left", "right", "vertical", "horizon-
tal", "top", "bottom", "inner", "outer", "clockwise",
"counter-clockwise", "axial", "radial", "circumferen-

tial", etc. indicate the direction or positional relation-
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ship based on the direction or positional relationship
shown in the drawings. They are only for the con-
venience of describing the present invention and
simplifying the description, and do not indicate or
imply the apparatus or the components must have
a specific direction, be constructed and operated in
a specific direction, and therefore cannot be under-
stood as a limitation to the present invention.

2. In the description of the present invention, "first
characteristic" and "second characteristic" may in-
clude one or more of these characteristics. The "first"
and "second" in the description of the presentinven-
tion are only used for descriptive purposes, and can-
not be understood as indicating or implying relative
importance or implicitly indicating the number of in-
dicated technical characteristics.

3. In the description of the present invention, "multi-
ple" means two or more.

4. In the description of the present invention, the first
characteristic "above" or "under" the second char-
acteristic may include direct contact between the first
and second characteristics, and it can also include
that the first and second characteristics are not in
direct contact but in contact through another char-
acteristic between them.

5. In the description of the present invention, the first
characteristic "on top of", "above" and "on" the sec-
ond characteristic includes the first characteristic be-
ing directly above and diagonally above the second
characteristic, or simply indicating that the first char-
acteristicis horizontally higher than the second char-
acteristic.

[0025] In the description of this specification, the de-
scription of the reference terms "one embodiment",
"some embodiments", "exemplary embodiments"”, "ex-
amples”, "specific examples", or "some examples" etc.
mean that the specific characteristics, structures, mate-
rials, or features described by the embodiments or ex-
amples are included in at least one embodiment or ex-
ample of the present invention. In this specification, the
schematic description of the aforementioned terms does
not necessarily refer to the same embodiment or exam-
ple. Moreover, the described specific characteristics,
structures, materials, or features can be combined in any
one ormore embodiments or examples in a suitable man-
ner.

[0026] Although the embodiments of the present in-
vention are shown and described, those of ordinary skill
in the art can understand that various changes, modifi-
cations, substitutions, and transforms can be made to
these embodiments without departing from the principle
and purpose of the present invention. The scope of the
presentinvention is defined by the claims and their equiv-
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alents.

Claims

1.

A vehicle door hinge, comprising:

a hinge mounting seat comprising a first axle
housing and a second axle housing;

a hinge arm comprising a working portion and a
connection portion, wherein the working portion
comprises a height adjustment axle block
mounting portion and an opening state adjust-
ment axle block mounting portion; and

an axle-pin structure unit comprising a hinge
height adjustment axle block and a hinge open-
ing state adjustmentaxle block, wherein one end
of the hinge height adjustment axle block is con-
nected to the first axle housing to form a first
rotation axis, and the other end of the hinge
height adjustment axle block is connected to the
height adjustment axle block mounting portion
to form a second rotation axis, and wherein one
end of the hinge opening state adjustment axle
block is connected to the second axle housing
to form a third rotation axis, and the other end
of the hinge opening state adjustment axle block
is connected to the opening state adjustment
axle block mounting portion to form a fourth ro-
tation axis.

The vehicle door hinge of claim 1, wherein the first
rotation axis, the second rotation axis, the third ro-
tation axis, and the fourth rotation axis intersect at a
point, and the pointis on the hinge height adjustment
axle block.

The vehicle door hinge of claim 1, wherein the hinge
arm comprises an upper hinge slider ball and a lower
hinge slider ball.

The vehicle door hinge of claim 1, wherein the hinge
height adjustment axle block comprises a connec-
tion hole of the hinge height adjustment axle block
and a connection shaft of the hinge height adjust-
ment axle block.

The vehicle door hinge of claim 1, wherein the hinge
opening state adjustment axle block comprises afirst
connection hole of the hinge opening state adjust-
ment axle block and a second connection hole of the
hinge opening state adjustment axle block.

The vehicle door hinge of claim 3, further comprising:
an upper hinge slider block and a lower hinge slider
block, wherein the upper hinge slider block is pro-
vided with a upper hinge slider block slideway, and
the lower hinge slider block is provided with a lower
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hinge slider block slideway, wherein the upper hinge
slider ball is arranged to slide along the upper hinge
slider block slideway, and the lower hinge slider ball
is arranged to slide along the lower hinge slider block
slideway. 5

7. Thevehicle door hinge of claim 3, further comprising:

a limiting unit, wherein the limiting unit compris-

es an upper hinge limiting block, a lower hinge 170
limiting block, and a mid-hinge limiting block,
wherein the upper hinge limiting block and the
lower hinge limiting block are configured to re-
strict displacement of the connection portion of

the hinge arm, and 15
the mid-hinge limiting block is configured to re-
strict displacement of the working portion of the
hinge arm.

8. The vehicle door hinge of claim 1, further comprising 20
a gas spring and an electric strut, wherein:

one end of the gas spring is connected to a ve-
hicle body frame, and the other end of the gas
spring is connected to a gas spring mounting 25
ball of the hinge arm;

one end of the electric strut is connected to the
vehicle body frame, and the other end of the
electric strut is connected to an electric strut
mounting ball; and 30
the gas spring mounting ball and the electric
strut mounting ball are arranged on the hinge
arm.

9. The vehicle door hinge of claim 5, wherein the hinge 35
opening state adjustment axle block is provided with
a limiting protrusion.

10. A vehicle, comprising:

40
a vehicle body frame, a vehicle door, and a ve-
hicle door hinge of any one of claims 1-9, where-
in
the hinge mounting seat is mounted on the ve-
hicle body frame, and the hinge arm is mounted 45
on the vehicle door.

50

55
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