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Description
FIELD
[0001] The present disclosure relates to the technical

field of vehicle door handles, and in particular, to an in-
ternally openable handle assembly for a vehicle door, a
vehicle door structure, and a vehicle.

BACKGROUND

[0002] With refinements of the automotive industry,
consumers are demanding higher and higher for per-
ceived quality of automotive parts and have the need for
increasing refinements of components.

[0003] The commercially available internally openable
handles for a vehicle door are various in shape, but all
use a center shaft type. After the internally openable han-
dle is opened, an internal structure, such as internal
springs, buffer pads, and other uneven structures, can
be visible.

[0004] In addition, most internally openable handles
for the vehicle door on the market have a damping feeling
when the handle is opened and closed, which may gen-
erate abnormal sound during the closing of the handle.
[0005] The existing internally openable handle is re-
quired to be further improved in terms of both visual and
auditory perception. Therefore, there is an urgent need
to provide an internally openable handle for the vehicle
door that is good-looking and user-friendly and has good
auditory perception.

SUMMARY

[0006] In order to solve the above technical problems,
the present disclosure provides an internally openable
handle assembly for a vehicle door. The resistance is
small when the internally openable handle assembly for
the vehicle door is opened, and an extendable member
is provided to prevent the internally openable handle from
being closed quickly when the internally openable handle
assembly for the vehicle door is closed, to avoid impact
noise during the closing. Therefore, the resistance is
small when the internally openable handle assembly for
the vehicle door is opened, and user’s experience feeling
is improved because of no noise during the closing.

[0007] In order to achieve the above purpose of the
present disclosure, the present disclosure provides an
internally openable handle assembly for a vehicle door.
The internally openable handle assembly for the vehicle
door includes a first rotary shaft, a handle structure ro-
tating around the first rotary shaft, a first locking member
fixed at the handle structure, a second rotary shaft, a
second locking member rotating around the second ro-
tary shaft, and an extendable member. The handle struc-
ture is configured to enable opening or closing of the
internally openable handle assembly by rotating around
the first rotary shaft. The second locking member is co-
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operatively locked with the first locking member to lock
the handle structure. The extendable member has an
end fixedly connected to the second rotary shaft and an-
other end configured to be fixedly connected to the ve-
hicle door. The extendable member is extendable or re-
tractable in a direction perpendicular to the second rotary
shaft.

[0008] In an embodiment, when the handle structure
rotates around the first rotary shaft, the second locking
member is driven to be rotatable between an initial posi-
tion and an open position. The second locking member
is positioned at the open position when the handle struc-
ture is in an open state.

[0009] Inanembodiment, the internally openable han-
dle assembly for the vehicle door furtherincludes an elas-
tic member configured to drive the handle structure in
the open state to rotate around the first rotary shaft in a
reversed direction until the handle structure returns into
a close state.

[0010] In an embodiment, during the rotation of the
handle structure around the first rotary shaft in the re-
versed direction, the second rotary shaft is driven by the
handle structure to move away from the extendable
member, or is driven by the extendable member to move
toward the extendable member.

[0011] In an embodiment, during the rotation of the
handle structure around the first rotary shaft in the re-
versed direction, when an elastic force of the elastic
member is greater than a pulling force at which the ex-
tendable member is extended, the second rotary shaft is
driven by the handle structure to move away from the
extendable member until the elastic force of the elastic
member is equal to a restoring force at which the extend-
able member is retracted. The extendable member is
pulled by the second rotary shaft synchronously to be
extended toward the second rotary shaft.

[0012] In an embodiment, during the rotation of the
handle structure around the first rotary shaft in the re-
versed direction, when an elastic force of the elastic
member is smaller than a restoring force at which the
extendable member is retracted, the second rotary shaft
is driven by the extendable member to move toward the
extendable member until the second locking member re-
turns to the initial position.

[0013] Inanembodiment, the internally openable han-
dle assembly for the vehicle door further includes a limit
member configured to limit a position of the second lock-

ing member.

[0014] Inanembodiment, the limitmemberis an elastic
sheet.

[0015] In an embodiment, the second locking member

is a ratchet mechanism.

[0016] In an embodiment, the extendable member is
adamper, and the damper has an end fixedly connected
to the second rotary shaft and another end configured to
be fixed to the vehicle door. The damper is extendable
or retractable in the direction perpendicular to the second
rotary shaft.
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[0017] In an embodiment, the handle structure in-
cludes a handle and a handle base fixedly connected to
each other. The handle base is arranged around the first
rotary shaft and rotatable around the first rotary shaft. A
first arc surface is formed by engaging the handle with
the handle base, and is located on an inner side surface
of the handle base engaged with the handle and formed
into a goose-neck-like structure with an inner notch at
the handle base. The first rotary shaft is located on a
perpendicular bisector of a connecting line between two
points on the first arc surface.

[0018] In an embodiment, the handle base has a sec-
ond arc surface formed on an outer side surface of the
handle base, and the second arc surface is formed with
the first rotary shaft as a center of circle.

[0019] In an embodiment, the first locking member is
fixedly connected to the handle base and has a gear
structure.

[0020] The specific advantages are described below.
The internally openable handle assembly for the vehicle
door of the present disclosure has a small resistance
when the internally openable handle assembly for the
vehicle door is opened. The extendable member is pro-
vided to prevent the internally openable handle from be-
ing closed quickly when the internally openable handle
assembly for the vehicle door is closed, to avoid impact
noise during the closing. Accordingly, the internally open-
able handle assembly for the vehicle door has the small
resistance during the opening, and the user’s experience
feelingis provided because of no noise during the closing.
[0021] The present disclosure further provides a vehi-
cle door structure. The vehicle door structure includes a
vehicle door sheet metal; a vehicle door interior trim panel
fixed on the vehicle door sheet metal and having an open-
ing; and the internally openable handle assembly for the
vehicle door as described above. The handle structure
includes a handle base that is movable in the opening.
[0022] In an embodiment, the handle structure is en-
gaged with a second arc surface by a goose-neck-like
structure thatis formed by a first arc surface of the handle
structure, in such a manner that the first arc surface and
the second arc surface are in close fit with the opening
when the handle base moves in the opening.

[0023] The specific advantages of the vehicle door of
the present disclosure are described below. When the
vehicle door is opened by the internally openable handle
assembly for the vehicle door, the internally openable
handle assembly for the vehicle door is opened with a
small resistance and closed without noise, which im-
proves the user’'s experience feeling. Moreover, during
the opening and closing, a structure of a visible region
of the internally openable handle assembly has no
change, and thus has a concise shape and a better visual
effect.

[0024] The present disclosure further provides a vehi-
cle. The vehicle includes a body and the vehicle door
structure described above. The vehicle door structure is
disposed on the body.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0025] In order to clearly explain technical solutions of
embodiments of the present disclosure or in the related
art, accompanying drawings used in the description of
the embodiments or the related art are briefly described
below. Obviously, the accompanying drawings as de-
scribed below are merely some embodiments of the
present disclosure. Based on these drawings, other ac-
companying drawings may be obtained by those skilled
in the art without involving creative effort.

FIG. 1 is a perspective structural diagram of an in-
ternally openable handle assembly for a vehicle
door.

FIG. 2 is a schematic structural diagram of an inter-
nally openable handle assembly for a vehicle door.
FIG. 3 is a schematic structural diagram of an inter-
nally openable handle assembly for a vehicle door
that is assembled on the vehicle door when a handle
structure is opened.

FIG. 4 is a schematic structural diagram of an inter-
nally openable handle assembly for a vehicle door
that is assembled on the vehicle door when a handle
structure is closed.

[0026]
below:
1 first rotary shaft; 2 handle structure; 201 handle; 202
handle base; 203 first arc surface; 204 second arc sur-
face; 3 second rotary shaft; 4 second locking member; 5
extendable member; 6 limit member; 7 first locking mem-
ber; 8 vehicle door interior trim panel; 801 opening.

Reference signs in the drawings are described

DETAILED DESCRIPTION

[0027] Inorderto make the objects, technical solutions
and advantages of the present disclosure more apparent,
the present disclosure will be further described in detail
below in combination with accompanying drawings.
[0028] It should be noted that in the specification and
claims of the present disclosure and the accompanying
drawings, terms such as "first" and "second" are used to
distinguish similar objects, rather than to describe a spe-
cific sequence or order. In addition, terms "include",
"have" and any variation thereof are intended to cover
non-exclusive inclusions. In different embodiment mod-
ifications, the same components have the same refer-
ence signs.

[0029] FIG. 1 is a perspective structural diagram of an
internally openable handle assembly for a vehicle door
of the present disclosure. The internally openable handle
assembly for the vehicle door includes a first rotary shaft
1, a handle structure 2 rotating around the first rotary
shaft 1, afirst locking member 7 fixed at the handle struc-
ture 2, a second rotary shaft 3, a second locking member
4 rotating around the second rotary shaft 3, and an ex-
tendable member 5. The handle structure 2 is configured
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to enable opening or closing of the internally openable
handle assembly by rotating around the first rotary shaft
1.

[0030] In some embodiments, the handle structure 2
may rotate clockwise and counterclockwise around the
first rotary shaft 1.

[0031] In some embodiments, the present disclosure
may be, but is not limited to that, when the handle struc-
ture 2 rotates clockwise around the first rotary shaft 1,
the handle structure 2 is configured to open the internally
openable handle assembly.

[0032] When the handle structure 2 rotates counter-
clockwise around the first rotary shaft 1, the handle struc-
ture 2 is configured to close the internally openable han-
dle assembly.

[0033] The second locking member 4 is engaged and
locked with the first locking member 7 to lock the handle
structure 2.

[0034] In some embodiments, when the handle struc-
ture 2 rotates clockwise around the first rotary shaft 1,
the firstlocking member 7 synchronously rotates with the
handle structure 2 and pushes the second locking mem-
ber 4 to move, causing the second locking member 4 to
rotate counterclockwise around the second rotary shaft
3, during which the first locking member 7 is in sliding fit
with the second locking member 4.

[0035] In some embodiments, the second locking
member 4 may be a ratchet mechanism, and the first
locking member 7 may be a gear structure. The ratchet
mechanism is engaged with the gear structure to lock
the handle structure 2.

[0036] In some embodiments, in this embodiment of
the description, when the handle structure 2 rotates
around the first rotary shaft 1, the first locking member 7
synchronously rotates with the handle structure 2.
[0037] The extendable member 5 has an end fixedly
connected to the second rotary shaft 3 and another end
fixedly connected to the vehicle door.

[0038] In an embodiment, the extendable member 5
may include a fixed portion and an extendable portion.
[0039] The extendable portion has an end connected
to the fixed portion and another end fixedly connected to
the second rotary shaft 3.

[0040] An end of the fixed portion away from the ex-
tendable portion is configured to be fixed to the vehicle
door.

[0041] The extendable member 5 is extendable or re-
tractable in a direction perpendicular to the second rotary
shaft 3.

[0042] Inanembodiment, the extendable portion ofthe
extendable member 5 may be perpendicular to the sec-
ond rotary shaft 3, enabling the extendable member 5 to
be extendable or retractable in a direction perpendicular
to the second rotary shaft 3. During extending or retract-
ing of the extendable portion, the extendable portion is
slidable relative to the fixed portion in the direction of the
extendable portion perpendicular to the second rotary
shaft 3. In the internally openable handle assembly for
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the vehicle door of the present disclosure, the resistance
is small when the internally openable handle assembly
for the vehicle door is opened, and the extendable mem-
ber is provided to prevent an internally openable handle
from closing quickly when the internally openable handle
assembly for the vehicle door is closed, to avoid impact
noise during the closing. Therefore, the internally open-
able handle assembly for the vehicle door is opened with
a small resistance and close without noise, which im-
proves user’s experience feeling.

[0043] In an embodiment, as illustrated in FIG. 1 and
FIG. 2, the extendable member 5 is a damper having an
end fixedly connected to the second rotary shaft 3 and
another end configured to be fixed to the vehicle door.
The damper is configured to be extendable or retractable
in the direction perpendicular to the second rotary shaft 3.
[0044] Inotherembodiments of the present disclosure,
the extendable member 5 may be a spring, an air cylinder,
or other structures.

[0045] As illustrated in FIG. 1 and FIG. 2, when the
handle structure 2 rotates around the first rotary shaft 1,
the second locking member 4 is driven by the handle
structure 2 to be rotatable between an initial position and
an open position. The second locking member 4 is posi-
tioned at the open position when the handle structure 2
is in an open state.

[0046] Insome embodiments, during the clockwise ro-
tation of the handle structure 2 around the first rotary
shaft, the second locking member 4 is driven by the han-
dle structure 2 to rotate counterclockwise from the initial
position to the open position. During the counterclock-
wise rotation of the handle structure 2 around the first
rotary shaft, the second locking member 4 is driven by
the handle structure 2 to return to the initial position from
the open position.

[0047] In some embodiments, the internally openable
handle assembly for the vehicle door further includes an
elastic member (not shown in the figures). The elastic
member is configured to drive the handle structure 2 in
the open state to rotate around the first rotary shaft 1 in
a reversed direction until the handle structure 2 returns
into a close state.

[0048] In an embodiment, the elastic member is ar-
ranged around the first rotary shaft 1. When the handle
structure 2 is opened, the elastic member has a reaction
force. With this arrangement, the handle structure is driv-
en to automatically return after the handle structure 2 is
opened.

[0049] In an embodiment, the elastic member may be
a torsion spring.
[0050] In some embodiments, as illustrated in FIG. 1

and FIG. 2, during the rotation of the handle structure 2
around the first rotary shaft 1 in the reversed direction,
the second rotary shaft 3 is driven by the handle structure
2 to move away from the extendable member 5, or the
extendable member 5 is capable of driving the second
rotary shaft 3 to move toward the extendable member 5.
[0051] In some embodiments, when an elastic force of
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the elastic member is greater than a pulling force at which
the extendable member 5 is extended, and the second
rotary shaft 3 is driven by the handle structure 2 to move
away from the extendable member 5 until the elastic force
ofthe elastic memberis equal to a restoring force at which
the extendable member 5 is retracted. The extendable
member 5 is pulled by the second rotary shaft 3 synchro-
nously to extend toward the second rotary shaft 3.
[0052] Inanembodiment, the extendable portion ofthe
extendable member 5 is pulled to extend toward the sec-
ond rotary shaft 3.

[0053] In some embodiments, when the elastic force
of the elastic member is smaller than the restoring force
at which the extendable member 5 is retracted, the sec-
ond rotary shaft 3 is driven by the extendable member 5
to move toward the extendable member 5 until the sec-
ond locking member 4 returns to the initial position. The
second locking member 4 synchronously moves with the
second rotary shaft 3 when the second rotary shaft 3
moves.

[0054] Asillustratedin FIG. 1 and FIG. 2, the internally
openable handle assembly for the vehicle door further
includes a limit member 6 configured to limit a position
of the second locking member 4.

[0055] Insome embodiments, after the second locking
member 4 is engaged and locked with the first locking
member 7, the limit member 6 is configured to limit and
fix the second locking member 4 again, to prevent the
second locking member 4 from sliding.

[0056] Inanembodiment,the limitmember6isan elas-
tic sheet.
[0057] Inotherembodiments of the presentdisclosure,

the limit member 6 is another elastic pressure device,
such as a tension spring.

[0058] As illustrated in FIG. 1 and FIG. 2, the handle
structure 2 includes a handle 201 and a handle base 202
that are fixedly connected to each other. The handle base
202 is arranged around the first rotary shaft 1 and rotat-
able around the first rotary shaft 1. A first arc surface 203
is formed by engaging the handle 201 with the handle
base 202. The first arc surface 203 is located on an inner
side surface of the handle base 202 engaged with the
handle 201 and forms a goose-neck-like structure with
an inner notch at the handle base 202. The first rotary
shaft 1 is located on a perpendicular bisector of a con-
necting line between two points on the first arc surface
203.

[0059] In some embodiments, a point A and a point B
are selected on the first arc surface 203. The point A is
connected to the point B, and a perpendicular bisector
of a connecting line between the point A and the point B
is made.

[0060] During the assembly, a Y-direction position
where a center of circle is located may be determined
based on information, such as a shape-limiting surface,
a component material thickness, a minimum gap, and a
minimum structural strength of a vehicle door interior trim
panel. Further, a position of the first rotary shaft 1 is de-
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termined. The first arc surface 203 is formed with the first
rotary shaft 1 as a center of circle.

[0061] In some embodiments, as illustrated in FIG. 1
and FIG. 2, an outer side surface of the handle base 202
has a second arc surface 204. The second arc surface
204 is formed with the first rotary shaft 1 as a center of
circle. That is, the first arc surface 203 and the second
arc surface 204 are arc surfaces of concentric circles.
With this configuration, when the handle structure 2 ro-
tates around the first rotary shaft 1, a distance between
the first arc surface and the handle structure 2 and a
distance between the second arc surface and the handle
structure 2 both remain constant. Therefore, when the
internally openable handle assembly is subsequently as-
sembled to the vehicle door, convenient assembly and
a more aesthetically pleasing profile are facilitated to be
achieved.

[0062] In some embodiments, as illustrated in FIG. 1
and FIG. 2, thefirstlocking member 7 is fixedly connected
to the handle base 202. When the handle structure 2
rotates around the first rotary shaft 1, the first locking
member 7 and the handle structure 2 rotate synchronous-
ly.

[0063] The operation principle of the internally opena-
ble handle assembly for the vehicle door is described
below.

1) Opening process of the internally openable handle as-
sembly

[0064] During the opening of the internally openable
handle, the handle structure 2 rotates clockwise around
the first rotary shaft 1. Meanwhile, the first locking mem-
ber 7 is driven by the handle structure 2 to move syn-
chronously, and the second locking member 4 is pushed
by the first locking member 7 to rotate counterclockwise
around the second rotary shaft 3 until the handle structure
2 rotates to the internally openable handle assembly to
be opened. During the synchronous movement of the
second locking member 4 pushed by the first locking
member 7, the first locking member 7 is in sliding fit with
the second locking member 4. During the opening of the
internally openable handle of the present disclosure, the
handle structure 2 has the small resistance andis opened
smoothly.

[0065] In some embodiments, when the first locking
member 7 is the gear structure and the second locking
member 4 is the ratchet mechanism, the gear structure
pushes the ratchet mechanism, enabling the ratchet
mechanism to rotate counterclockwise around the sec-
ond rotary shaft 3. After the handle structure 2 continues
to rotate to open one of teeth, the ratchet mechanism
continues to be tightly attached to the teeth of the gear
structure under the action of the elastic sheet and this
cycle is to be performed on the next tooth until the handle
structure 2 rotates to the internally openable handle as-
sembly to be opened.
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2) Closing process of the internally openable handle as-
sembly

[0066] When the internally openable handle assembly
is fully opened or needs to be closed at any angle, i.e.,
when the handle structure 2 needs to be closed after
rotating to any angle, the elastic member has the elastic
force greater than the pulling force at which the extend-
able member 5 is extended and drives the handle struc-
ture 2 to rotate counterclockwise around the first rotary
shaft 1, and the handle structure drives the first locking
member 7 to move synchronously. Currently, the first
locking member 7 applies an acting force to the second
locking member 4, enabling the second locking member
4 to drive the second rotary shaft 3 to move simultane-
ously in a force direction. Moreover, the second rotary
shaft 3 pulls the extendable member 5 to move synchro-
nously in the direction perpendicular to the second rotary
shaft 3 until the elastic force of the elastic member is
equal to the restoring force at which the extendable mem-
ber 5 is retracted. In this case, the handle structure 2
continues to rotate counterclockwise. When the elastic
force of the elastic member is smaller than the restoring
force at which the extendable member 5 is retracted, the
second rotary shaft 3 is driven by the extendable member
5 to move toward the extendable member 5 until the han-
dle structure 2 is slowly closed. At this time, the second
locking member 4 continues to rotate counterclockwise
under the action of the second rotary shaft 3 until the
second locking member 4 returns to the initial position to
prepare for the next cycle. In this process, the handle
structure 2 can be slowly closed due to the force of the
extendable member 5, thereby avoiding impact noise
during the closing.

[0067] With the internally openable handle assembly
for the vehicle door according to the present disclosure,
when the internally openable handle assembly for the
vehicle dooris opened, the resistance is small. Moreover,
when the internally openable handle assembly for the
vehicle door is closed, the internally openable handle is
prevented from being quickly closed by providing the ex-
tendable member, to avoid the impact noise during the
closing. That is, the handle structure 2 of the present
disclosure is only subjected to the force of the extendable
member 5 during the closing, and is not subjected to an
external force of the extendable member during the open-
ing. In this way, with this unidirectional force configura-
tion, the resistance is small when the internally openable
handle assembly is opened, and no abnormal sound is
generated when the internally openable handle assem-
bly is closed, thereby improving the user’'s experience
feeling.

[0068] The present disclosure further discloses a ve-
hicle door structure. FIG. 3 and FIG. 4 are both perspec-
tive partial structural diagrams of an internally openable
handle assembly for a vehicle door assembled on the
vehicle door. The vehicle door structure includes a vehi-
cle door sheet metal, a vehicle door interior trim panel 8
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fixed on the vehicle door sheet metal and having an open-
ing 801, and the internally openable handle assembly for
the vehicle door as described above. The handle struc-
ture 2 includes the handle base 202 that is movable in
the opening 801.

[0069] As illustrated in FIG. 3, the handle structure 2
is engaged with the second arc surface 204 by a goose-
neck-like structure that is formed by the first arc surface
203 of the handle structure 2, such that the first arc sur-
face 203 and the second arc surface 204 are in close fit
with the opening 801 when the handle base 202 moves
in the opening 801.

[0070] In some embodiments, as illustrated in FIG. 3,
during the opening or closing of the internally openable
handle assembly, i.e., during the rotation of the handle
structure 2, the second arc surface 204 is always in close
fit with an inner wall of the opening 801 of the vehicle
door interior trim panel 8, ensuring that the user only see
the second arc surface 204 of the handle structure 2.
However, the user is unable to see any other internal
structures of the vehicle door sheet metal or any other
internal structures of the internally openable handle as-
sembly such as springs, cache pads, and other uneven
structures. Therefore, the overall structure is more at-
tractive and more in line with user’s aesthetic require-
ments.

[0071] According to the vehicle door structure of the
present disclosure, when the vehicle door is opened by
using the internally openable handle assembly for the
vehicle door, the internally openable handle assembly
for the vehicle door is opened with a small resistance and
close without noise, which improves the user’s experi-
ence feeling. Moreover, during the opening and closing,
the structure of the visible region of the internally open-
able handle assembly has no change, is in a cleaner
shape, and has a better visual effect.

[0072] The present disclosure further provides a vehi-
cle. The vehicle includes a body and the vehicle door
structure as described above. The vehicle door structure
is disposed on the body.

[0073] The above disclosures are only preferred em-
bodiments of the present disclosure, and the scope of
the present disclosure are not be limited thereto. There-
fore, equivalent variations made in accordance with the
claims of the present disclosure are still covered by the
present disclosure.

Claims

1. Aninternally openable handle assembly for a vehicle
door, comprising:

a first rotary shaft (1);

a handle structure (2) rotating around the first
rotary shaft (1), the handle structure (2) being
configured to enable an opening or a closing of
the internally openable handle assembly by ro-



11 EP 4 328 406 A1 12

tating around the first rotary shaft (1);

a first locking member (7) fixed on the handle
structure (2);

a second rotary shaft (3);

a second locking member (4) rotating around
the second rotary shaft (3), the second locking
member (4) being engaged and locked with the
firstlocking member (7) to lock the handle struc-
ture (2); and

an extendable member (5) having an end fixedly
connected to the second rotary shaft (3) and an-
other end configured to be fixedly connected to
the vehicle door, the extendable member (5) be-
ing extendable or retractable in a direction per-
pendicular to the second rotary shaft (3).

The internally openable handle assembly according
to claim 1, wherein when the handle structure (2)
rotates around the first rotary shaft (1), the second
locking member (4) is driven by the handle structure
(2) to be rotatable between an initial position and an
open position, the second locking member (4) is po-
sitioned at the open position when the handle struc-
ture (2) is in an open state.

The internally openable handle assembly according
to claim 2, further comprising an elastic member con-
figured to drive the handle structure (2) in the open
state to rotate around the first rotary shaft (1) in a
reversed direction until the handle structure (2) re-
turns into a closed state.

The internally openable handle assembly according
to claim 3, wherein during the rotation of the handle
structure (2) around the first rotary shaft (1) in the
reversed direction, the second rotary shaft (3) is driv-
en by the handle structure (2) to move away from
the extendable member (5), or the extendable mem-
ber (5) is capable of driving the second rotary shaft
(3) to move towards the extendable member (5).

The internally openable handle assembly according
to claim 4, wherein:

during the rotation of the handle structure (2)
around the first rotary shaft (1) in the reversed
direction, when an elastic force of the elastic
member is greater than an extending force at
which the extendable member (5) is extended,
the second rotary shaft (3) is driven by the han-
dle structure (2) to move away from the extend-
able member (5) until the elastic force of the
elastic member is equal to a retracting force at
which the extendable member (5) is retracted;
and

the extendable member (5) is pulled by the sec-
ond rotary shaft (3) synchronously to extend to-
wards the second rotary shaft (3).
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The internally openable handle assembly according
to claim 4, wherein:

during the rotation of the handle structure (2)
around the first rotary shaft (1) in the reversed
direction, when an elastic force of the elastic
member is smaller than a retracting force at
which the extendable member (5) is retracted,
the second rotary shaft (3) is driven by the ex-
tendable member (5) to move towards the ex-
tendable member (5) until the second locking
member (4) returns to the initial position; and
the second locking member (4) synchronously
moves with the second rotary shaft (3).

The internally openable handle assembly according
to claim 1, further comprising a limiting member (6)
configured to limit a position of the second locking
member (4).

The internally openable handle assembly according
to claim 7, wherein the limiting member (6) is an elas-
tic sheet.

The internally openable handle assembly according
to claim 1, wherein the second locking member (4)
is a ratchet mechanism.

The internally openable handle assembly according
to claim 1, wherein the extendable member (5) is a
damper having an end fixedly connected to the sec-
ond rotary shaft (3) and another end configured to
be fixed to the vehicle door, the damper being con-
figured to be extendable or retractable in the direc-
tion perpendicular to the second rotary shaft (3).

The internally openable handle assembly according
to claim 1, wherein:

the handle structure (2) comprises a handle
(201) and a handle base (202) that are fixedly
connected to each other;

the handle base (202) is sleeved on the first ro-
tary shaft (1) and rotatable around the first rotary
shaft (1);

a first arc surface (203) is formed by engaging
the handle (201) with the handle base (202), the
first arc surface (203) being located on an inner
side surface of handle base (202) engaged with
the handle (201) and forming a goose-neck-like
structure together with an inner notch on the
handle base (202); and

the first rotary shaft (1) is located on a perpen-
dicular bisector of a connecting line between any
two points on the first circular arc surface (203).

The internally openable handle assembly according
to claim 11, wherein an outer side surface of the han-
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dle base (202) has a second arc surface (204), the
second arc surface (204) being formed with the first
rotary shaft (1) as a center of circle.

The internally openable handle assembly according
to claim 11, wherein the first locking member (7) is
fixedly connected to the handle base (202) and is a
gear structure.

A vehicle door structure, comprising:

a vehicle door sheet metal;

a vehicle door interior trim panel (8) fixed on the
door sheet metal and having an opening (801);
and

the internally openable handle assembly ac-
cording to any one of claims 1 to 13,

wherein a handle base (202) on a handle struc-
ture (2) is movable in the opening (801).

The vehicle door structure according to claim 14,
wherein the handle structure (2) is engaged with a
second arc surface (204) with a goose-neck-like
structure formed by a first arc surface (203) on the
handle structure (2), to brought the first arc surface
(203) and the second arc surface (204) into close fit
with the opening (801) when the handle base (202)
moves in the opening (801).

A vehicle, comprising:

a body; and
the vehicle door structure according to claim 14
or 15, the vehicle door structure being disposed
on the body.
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