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TECHNICAL FIELD
[0002] The present disclosure relates to a case assembly and a refrigeration device.
BACKGROUND
[0003] For a case assembly arranged with a door and a case, when the door is open relative to the
case, the door may compress the case, and therefore, the door may extend beyond a side of the
case assembly. In this case, the case may be damaged, and interreference with an environment in
which the case assembly is mounted may be caused. For example, while performing an embedded

mounting process, a portion of the door that extends beyond the side of the case assembly may
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interfere with a wall into which the case assembly is mounted.

SUMMARY OF THE DISCLOSURE
[0004] The present disclosure provides a case assembly to solve the problem that the door, while
being opened, compresses the case and extends beyond the side of the case assembly.
[0005] The present disclosure provides a case assembly, including:
[0006] a case, defining a receiving space having an opening;
[0007] a door, configured to block the opening.
[0008] a hinge assembly, disposed body at a pivot side of the case and configured to pivotally
connect the case to the door.
[0009] The door has an inner edge and an outer edge at the pivot side, the door has a first reference
plane and a second reference plane; the first reference plane, when the door is in a closed state
relative to the case, passes through the inner edge and is parallel to a plane in which the opening
is located; the second reference plane, when the door is in a closed state relative to the case, passes
through the outer edge and is perpendicular to the plane in which the opening is located, the first
reference plane and the second reference plane stay stationary with respect to the case while the
door is being opened with respect to the case.
[0010] A first hinge point and a second hinge point are formed on the hinge assembly; the second
hinge point, compared to the first hinge point, is located further away from the outer edge. While
the door is being opened, under an action of the hinge assembly, with respect to the case, the door
has a first movement direction with respect to the case at the first hinge point and has a second
movement direction with respect to the case at the second hinge point; a first angle is generated
between the first movement direction and the first reference plane, a second angle is generated
between the second movement direction and the first reference plane. When the first movement
direction is extending away from the first reference plane, the first angle is expressed as a positive
value; and when the first movement direction is extending away from the second reference plane,
an absolute value of the first angle is less than 90 degrees. When the second movement direction
is extending away from the second reference plane, the second angle is expressed as a positive
value; and when the second movement direction is extending away from the second reference
plane, an absolute value of the second angle is less than 90 degrees.
[0011] While the door is being opened from the closed state to a position of a first opening angle
relative to the case, the second angle is expressed as the positive value and is less than 90 degrees,
the first angle is expressed as the positive value and is decreased gradually from a first initial angle,

which is less than 90 degrees, to a first termination angle; a difference between the second angle
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and the first angle, corresponding to a same opening angle between the door and the case, is
increased gradually.

[0012] The present disclosure further provides a refrigeration apparatus, including the case
assembly as described in the above.

[0013] From the perspective of motion relationships for analyzing the case assembly of the present
disclosure, motion tendencies of the two hinge points correspond to motions of the door relative
to the case. The motions include rotation and movement. For the movement, the door has a
tendency of moving away from the first reference plane and the second reference plane. The
movement counteracts the tendency of the door compressing the case and the tendency of the door
exceeding the side of the case assembly, while the door being rotating. Therefore, for the door
assembly of the present disclosure, the door may not excessively compress the case or extends

excessively far beyond the side of the case assembly.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] In order to more clearly illustrate technical solutions in embodiments of the present
disclosure, accompanying drawings for describing the embodiments will be introduced in brief in
the following. Apparently, the following described accompanying drawings show only some of the
embodiments of the present disclosure. Any ordinary skilled person in the art may obtain other
drawings based on the following drawings without any creative work.
[0015] FIG. 1 is a structural schematic view of a case assembly according to a first embodiment
of the present disclosure.
[0016] FIG. 2 is a schematic view of a motion relationship of the door moving relative to the case
in the case assembly in the art.
[0017] FIG. 3 is a schematic view of a movement trajectory of a first edge of the case assembly
shown in FIG. 1 in the first embodiment of the present disclosure.
[0018] FIG. 4 is a schematic view of an angle of the door being open relative to the case and the
movement trajectory of the first edge of the case assembly shown in FIG. 1 in the first embodiment
of the present disclosure.
[0019] FIG. 5 is a schematic view of a movement trajectory of a reference point of the case
assembly shown in FIG. 1 in the first embodiment of the present disclosure.
[0020] FIG. 6 is a schematic view of a value range of an inner reference point of the case assembly
shown in FIG. 1 in the first embodiment of the present disclosure.
[0021] FIG. 7 is a schematic view of a value range of an outer reference point of the case assembly

shown in FIG. 1 in the first embodiment of the present disclosure.
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[0022] FIG. 8 is a structural schematic view of the case assembly according to a second
embodiment of the present disclosure.

[0023] FIG. 9 is a structural schematic view of a hinge shaft of the hinge assembly of the case
assembly shown in FIG. 8 in the second embodiment of the present disclosure.

[0024] FIG. 10 is a structural schematic view of a hinge slot of the hinge assembly of the case
assembly shown in FIG. 8 in the second embodiment of the present disclosure.

[0025] FIG. 11 is a schematic view showing a state of the hinge assembly, when the door being in
a closed state relative to the case, of the case assembly shown in FIG. 8 in the second embodiment
of the present disclosure.

[0026] FIG. 12 is a schematic view showing a state of the hinge assembly, when the door being
opened and at a location of a first opening angle relative to the case, of the case assembly shown
in FIG. 8 in the second embodiment of the present disclosure.

[0027] FIG. 13 is a schematic view showing a state of the hinge assembly, when the door being
opened and having a second opening angle relative to the case, of the case assembly shown in FIG.
8 in the second embodiment of the present disclosure.

[0028] FIG. 14 is a schematic view showing a state of the hinge assembly, when the door being
opened and having a third opening angle relative to the case, of the case assembly shown in FIG.
8 in the second embodiment of the present disclosure.

[0029] FIG. 15 is a cross-sectional view of the case assembly according to a third embodiment of
the present disclosure.

[0030] FIG. 16 is an enlarged view of a portion of the hinge assembly, when the door body being
in the closed state, of the case assembly in the third embodiment of the present disclosure.

[0031] FIG. 17 is an enlarged view of a portion of the hinge assembly, when the door being at the
first opening angle relative to the case, of the case assembly in the third embodiment of the present
disclosure.

[0032] FIG. 18 shows a function of the angle between the moving direction and the first reference
plane being varied as the opening angle of the door relative to the case varies, for the case assembly
in the third embodiment of the present disclosure.

[0033] FIG. 19 is an enlarged view of a portion of the hinge assembly, when the door being at the
second opening angle relative to the case, of the case assembly in the third embodiment of the
present disclosure.

[0034] FIG. 20 shows a function of a perpendicular distance between the reference point and the
edge being varied as the opening angle of the door relative to the case varies, for the case assembly

in the third embodiment of the present disclosure.

4



[0035] FIG. 21 shows a function of the angle between the first reference plane and the
perpendicular line from the reference point to the edge being varied as the opening angle of the
door relative to the case varies, for the case assembly in the third embodiment of the present
disclosure.

[0036] FIG. 22 shows a function of the distance of the door exceeding the case being varied as the
door varying from the closed state to a state of having the first opening angle relative to the case,
for the case assembly in the third embodiment of the present disclosure.

[0037] FIG. 23 shows a function of the distance of the door compressing the case being varied as
the door varying from the closed state to a state of having the first opening angle relative to the
case, for the case assembly in the third embodiment of the present disclosure.

[0038] FIG. 24 shows a function of the distance of the door exceeding the case being varied as the
door varying from the state of having the first opening angle relative to the case to the state of
having the second opening angle relative to the case, for the case assembly in the third embodiment
of the present disclosure.

[0039] FIG. 25 shows a function of the distance of the door compressing the case being varied as
the door varying from the state of having the first opening angle relative to the case to the state of
having the second opening angle relative to the case, for the case assembly in the third embodiment
of the present disclosure.

[0040] FIG. 26 shows a function of the angle between the moving direction and the plane in which
the rear wall is arranged being varied as the opening angle of the door relative to the case varies,
for the case assembly in the third embodiment of the present disclosure.

[0041] FIG. 27 is an enlarged view of a portion of the hinge assembly, when the door being at the
closed state, of the case assembly in a fourth embodiment of the present disclosure.

[0042] FIG. 28 is an enlarged view of a portion of the hinge assembly, when the door having the
first opening angle relative to the case, of the case assembly in the fourth embodiment of the
present disclosure.

[0043] FIG. 29 shows a function of the first angle and the second angle being varied as the opening
angle of the door relative to the case varies, for the case assembly in the fourth embodiment of the
present disclosure.

[0044] FIG. 30 is an enlarged view of a portion of the hinge assembly, when the door having the
second opening angle relative to the case, of the case assembly in the fourth embodiment of the
present disclosure.

[0045] FIG. 31 is an enlarged view of a portion of the hinge assembly, when the door being at the

closed state, of the case assembly in a fifth embodiment of the present disclosure.
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[0046] FIG. 32 is an enlarged view of a portion of the hinge assembly, when the door having the
first opening angle relative to the case, of the case assembly in the fifth embodiment of the present
disclosure.

[0047] FIG. 33 shows a function of the first angle and the second angle being varied as the opening
angle of the door relative to the case varies, for the case assembly in the fifth embodiment of the
present disclosure.

[0048] FIG. 34 is an enlarged view of a portion of the hinge assembly, when the door having the
second opening angle relative to the case, of the case assembly in the fifth embodiment of the
present disclosure.

[0049] FIG. 35 is an enlarged view of a portion of the hinge assembly, when the door being at the
closed state, of the case assembly in a sixth embodiment of the present disclosure.

[0050] FIG. 36 is an enlarged view of a portion of the hinge assembly, when the door having the
first opening angle relative to the case, of the case assembly in the sixth embodiment of the present
disclosure.

[0051] FIG. 37 shows a function of the first angle and the second angle being varied as the opening
angle of the door relative to the case varies, for the case assembly in the sixth embodiment of the
present disclosure.

[0052] FIG. 38 is an enlarged view of a portion of the hinge assembly, when the door having the
second opening angle relative to the case, of the case assembly in the sixth embodiment of the
present disclosure.

[0053] FIG. 39 is an enlarged view of a portion of the hinge assembly, when the door being at the
closed state, of the case assembly in a seventh embodiment of the present disclosure.

[0054] FIG. 40 is an enlarged view of a portion of the hinge assembly, when the door having the
first opening angle relative to the case, of the case assembly in the seventh embodiment of the
present disclosure.

[0055] FIG. 41 is an enlarged view of a portion of the hinge assembly, when the door having the
second opening angle relative to the case, of the case assembly in the seventh embodiment of the
present disclosure.

[0056] FIG. 42 is a schematic view of the movement trajectory of the edge in the case assembly
according to an embodiment of the present disclosure.

[0057] FIG. 43 is a schematic view of the opening angle of the door relative to the case and the
movement trajectory of the edge of the case assembly according to an embodiment of the present

disclosure.

DETAILED DESCRIPTION

6



[0058] The technical solutions in the embodiments of the present disclosure will be described
clearly and completely in the following by referring to the accompanying drawings for the
embodiments of the present disclosure. Apparently, the described embodiments show only a part
of, but not all of, the embodiments of the present disclosure. All other embodiments obtained by
any ordinary skilled person in the art, based on the embodiments in the present disclosure and
without any creative work, shall fall within the scope of the present disclosure.

[0059] As shown in FIG. 1, FIG. 1 is a structural schematic view of a case assembly according to
a first embodiment of the present disclosure. A case assembly 100, in the present embodiment,
includes a box 11, a door 12, and a hinge assembly 13. The case 11 is configured to define a
receiving space having an opening. The door 12 is configured to block the opening. The hinge
assembly 13 is disposed at a pivot side of the case 11 and is configured to pivotally connect the
case 11 to the door 12. The door 12 may be opened or closed relative to the case 11 under the
action of the hinge assembly 13.

[0060] The hinge assembly, which enables the door to rotate relative to the box, may be configured
in various forms. Configuration of the hinge assembly determines a relative motion relationship
between the door and the case. For a case assembly 900 in the art, as shown in FIG. 2, FIG. 2 is a
schematic view of the motion relationship of the door moving relative to the case in the case
assembly in the art. When the door body 92 is opened to reach a position of a certain angle relative
to the case, the door 92 compresses a case 91 and extends beyond a side of the case assembly 900.
The side of the case assembly 900 may be a side of the case 91 or a side of the door 92 when the
door 92 is in a closed state. Apparently, the hinge assembly 93 in the art cannot solve the technical
problem as described herein.

[0061] In the present disclosure, a movement trajectory of an edge of the door may be defined to
alleviate the problem of the door compressing the case and extending beyond the side of the case
assembly. Based on a principle of calculating relative motion, the relative motion relationship
between the door and the case may be determined based on the movement trajectory of the edge,
and further, a trajectory of a fixed point on the case or on the door may be determined.
Subsequently, configuration of the hinge assembly may be determined inversely based on the
movement trajectory of the fixed point. Therefore, any hinge assembly, which allows the
movement trajectory of the edge as described in the present disclosure to be achieved, shall be
covered by the scope of the present disclosure.

[0062] As shown in FIG. 3 and FIG. 4, FIG. 3 is a schematic view of a movement trajectory of a
first edge of the case assembly shown in FIG. 1 in the first embodiment of the present disclosure,

and FIG. 4 is a schematic view of an angle of the door being open relative to the case and the
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movement trajectory of the first edge of the case assembly shown in FIG. 1 in the first embodiment
of the present disclosure.

[0063] In the present embodiment, the door 12 has an inner edge 121 and an outer edge 122 on
the pivot side. When the door 12 is in the closed state relative to the case 11, the inner edge 121 is
disposed closer to the case 11 than the outer edge 122. In the present embodiment, a first reference
plane X and a second reference plane Y are further defined. The first reference plane X passes
through, while the door is in the closed state, the inner edge 121 and is parallel to a plane on which
the opening is located. The second reference plane Y passes through, while the door is in the closed
state, the outer edge 122 and is perpendicular to the plane on which the opening is located.

[0064] In a process of the door 12 being opened, under the action of the hinge assembly 13, from
the closed state relative to the case 11 to a position having the first opening angle relative to the
case 11, the inner edge 121 moves along a first inner edge trajectory A2B2 towards a side of the
second reference plane Y facing the opening, and the outer edge 122 moves along a first outer edge
trajectory A1B1 towards the first reference plane X. The first reference plane X and the second
reference plane Y do not move as the door 12 moves and are fixed reference planes. As the door
12 and the case 11 are pivotally connected with each other, while the door 12 is being opened, a
moving direction of the inner edge 121 relative to the second reference plane Y, and a moving
direction of the outer edge 122 relative to the first reference plane X must be the directions as
described in the above.

[0065] Further, for the movement of the outer edge 122 and the inner edge 121 in their respective
directions, the first outer edge trajectory A1B1 has a radius of curvature of not less than 5t, and a
distance of the first outer edge trajectory A1B1 exceeding a side of the second reference plane Y
away from the opening is not greater than a first predetermined distance d1. The first inner edge
trajectory A2B2 has a radius of curvature of not less than 100t, and a distance of the first inner
edge trajectory A2B2 exceeding beyond a side of the first reference plane X facing towards the
opening is not greater than a second predetermined distance d2. The t is a thickness of the door.
[0066] In the present embodiment, the radius of curvature of each movement trajectory is defined,
and the distance of each movement trajectory exceeding the respective reference plane is defined,
such that the edges may move smoothly and may not move beyond a predetermined range. In
detail, a minimum value of the radius of curvature of the first outer edge trajectory A1B1 and a
minimum value of the radius of curvature of the first inner edge trajectory A2B2 are defined. That
is, when the radius of curvature is set to be the minimum value, the door 12 may not significantly
compress the case 11, and the door 12 may not excessively extend beyond the side of the case

assembly. Moreover, when the radius of curvature is set to be infinity, the moving trajectory may
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be a straight line. In the case that each of the two trajectories is a straight line, the door 12 may be
opened to reach a position having a maximum of 90 degrees relative to the case 11.

[0067] In the above, while defining the radius of curvature, the thickness of the door t is taken as
a reference, the radius of curvature of the first outer edge trajectory A1B1 is not less than 5t, and
the radius of curvature of the first inner edge trajectory A2B2 is not less than 100t. This is because
the thickness of the door t determines the extent of the door 12 moving relative to the case 11 when
the door 12 is being opened. Apparently, as the door 12 is thicker, the radius of curvature of the
movement trajectory of the edge is greater.

[0068] A value of the first predetermined distance d1 determines the extent to which the outer
edge 122 may exceed the side of the case assembly 100. In practice, the outer edge 122 is allowed
to exceed the side of the case assembly 100 by a certain extent. For example, in a case when the
case assembly is embedded into a wall for use, a certain gap is defined between the case 11 and
the wall into which the case assembly is embedded. The gap allows the outer edge 122 to exceed
the side of the case assembly 100 by a certain extent.

[0069] Similarly, a value of the second predetermined distance d2 determines the extent to which
the inner edge 121 may compress the case 11. In practice, the inner edge 121 may be allowed to
compress the case 11 to a certain extent. For example, the case 11 may be arranged with a
deformable door seal, and therefore, the compression of a certain extent, applied by the inner edge
121 to the case 11, may be ignored.

[0070] In the present embodiment, the first predetermined distance d1 may be 3 mm, and the
second predetermined distance d2 may be 1.5mm.

[0071] In general, in the present embodiment, in the process of the door 12 being opened, under
the action of the hinge assembly 13, from the closed state relative to the case 11 to the position
having the first opening angle relative to the case 11, the inner edge 121 moves along the first inner
edge trajectory A2B2, and the outer edge 122 moves along the first outer edge trajectory A1B1.
The radius of curvature of the first inner edge trajectory A2B2, the radius of curvature of the first
outer edge trajectory A1B1, the distance between the first inner edge trajectory A2B2 and the first
reference plane X, and the distance between the first outer edge trajectory A1B1 and the second
reference plane Y are all specified. The door 12 moves along the trajectories, such that compression
applied by the door 12 to the case 11 may be prevented or reduced, and the distance of the door 12
exceeding the side of the case assembly 100 may be prevented or reduced.

[0072] Further, in the present embodiment, an end point B2 of the first inner edge trajectory A2B2
is located on the first reference plane X. Alternatively, the end point B2 is located on the side of

the first reference plane X away from the opening, and a distance from the end point B2 to the first
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reference plane X is not greater than 0.058t. An end point B1 of the first outer edge trajectory
A1BI is located on the second reference plane Y. Alternatively, the end point B1 is located on the
side of the second reference plane Y facing towards the opening, and the distance from the end
point B1 to the second reference plane Y is not greater than 0.135t.

[0073] That is, after the door 12 is opened to reach the position having the first opening angle
relative to the case 11, the inner edge 121 of the door 12 does not compress the case 11 and does
not move excessively away from the case 11; and the outer edge 122 does not exceed the side of
the case assembly 100 and does not move to excessively approach the side of the second reference
plane Y facing towards the opening. In this way, when opening the door 12, the door 12 may not
be significantly displaced, and the movement of the door 12 may be more stable.

[0074] In the present embodiment, when the edges of the door 12 move along the first inner edge
trajectory A2B2 and the first outer edge trajectory A1B1 to allow the door 12 to be opened to reach
a position having 90 degrees relative to the case 11, the door 12 may not be further opened.
However, a maximum opening angle of the door body 12 relative to the case 11 is generally
required to be greater than 90 degrees. Therefore, after the edges of the door 12 move along the
first inner edge trajectory A2B2 and the first outer edge trajectory A1B1 to allow the door 12 to be
opened to reach a position having less than 90 degrees relative to the case 11, other movement
trajectories may be followed to allow the door 12 to be further opened to reach a position of more
than 90 degrees relative to the case 11. In the case where the door 12 is opened for less than 90
degrees relative to the case 11, a length of the first inner edge trajectory A2B2 is greater than a
length of the first outer edge trajectory A1B1, and a ratio of the length of the first inner edge
trajectory A2B2 to the length of the first outer edge trajectory A1B1 is 3.5 to 4.5.

[0075] As described in the above, the door 12 may move along another trajectory after being
opened to reach the position having the first opening angle relative to the case 11. In the present
embodiment, while the door 12 is opened, under the action of the hinge assembly 13, from the
position of the first opening angle relative to the case 11 to a position of a second opening angle
relative to the case 11, the inner edge 121 moves along a second inner edge trajectory B2C2
towards the side of the second reference plane Y facing towards the opening and the side of the
first reference plane X away from the opening; and the outer edge 122 moves towards the first
reference plane X along the second outer edge trajectory B1C1.

[0076] The inner edge 121 starts to move towards the side of the second reference plane Y facing
towards the opening. Further, a radius of curvature of the second inner edge trajectory B2C2, i.e.,
the movement trajectory of the inner edge 121, gradually decreases. An end point C2 of the second

inner edge trajectory B2C2 is located on the side of the first reference plane X away from the
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opening, and a distance between the end point C2 and the first reference plane is not less than 0.3t.
In this way, more space is available to allow the door 12 to be opened to reach a position of a larger
angle relative to the case 11.

[0077] In this process, based on the first outer edge trajectory A1B1, the second outer edge
trajectory B1C1 has a radius of curvature of not less than 5t, and a distance of the second outer
edge trajectory B1C1 exceeding the side of the second reference plane Y away from the opening
is not greater than the first predetermined distance d1.

[0078] Based on characteristics of the trajectories described above, while the door 12 is being
opened from the position of the first opening angle relative to the case 11 to the position of the
second opening angle relative to the case 11, and the door 12 does not compress against the case
11 and does not extend excessively far beyond the side of the case assembly.

[0079] The door 12 may further be opened, under the action of the hinge assembly 13, from the
position of the second opening angle relative to the case 11 to a position of a third opening angle
relative to the case 11. In this process, the inner edge 121 moves along a third inner edge trajectory
C2D2 towards the side of the first reference plane X away from the opening, and the outer edge
122 moves along a third outer edge trajectory C1D1 towards the side of the second reference plane
Y facing towards the opening. The above movement trajectories in the moving directoin
correspond to a greater opening angle between the door 12 and the case 11.

[0080] The third inner edge trajectory C2D2 and the third outer edge trajectory C1D1 are circular
arcs that are concentrically with each other. The third inner edge trajectory C2D2 has a radius of
curvature of 0.55t-0.67t, and the third outer edge trajectory C1D1 has a radius of curvature of
0.45t-0.55t.

[0081] After the edges of the door 12 move along the first inner edge trajectory A2B2 and the first
outer edge trajectory A1B1, in order to achieve an even larger opening angle between the door 12
and the case 11, the edges may further move along the third inner edge trajectory C2D2 and the
third outer edge trajectory C1D1. In this way, the problem of the door 12 compressing the box 11
and extending beyond the side of the case assembly may be solved.

[0082] However, in the case where the hinge assembly 13 is configured based on the first
trajectories and the third trajectories, when the door 12 is rotating around the hinge assembly 13,
the door 12 may shake while being rotating. For further optimization and solving the problem of
shaking, the second trajectories are defined between the first trajectories and the third trajectories,
such that the door 12 may move more stably and smoothly.

[0083] In addition, considering configuration of the hinge assembly 13, a ratio of the radius of

curvature of the third inner edge trajectory C2D2 to the radius of curvature of the third outer edge
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trajectory C1D1 is 1.22. In this way, a structure the hinge assembly 13 corresponding to the third
trajectories may not generate any interference.

[0084] Details of the three trajectories are as follows. The first trajectories correspond to the first
opening angle of 25 degrees to 31 degrees between the door 12 and the case 11. The second
trajectories correspond to the second opening angle of 57 degrees to 60 degrees between the door
12 and the case 11. The third trajectories correspond to the third opening angle of 122 degrees to
132 degrees between the door 12 and the case 11.

[0085] The length of the first inner edge trajectory A2B2 is 0.465t, and the length of the first outer
edge trajectory A1B1 is 0.115t.

[0086] The length of the second outer edge trajectory BIC1 is 0.2285t, and the second inner edge
trajectory B2C2 is set to allow the distance of the inner edge 121 moving on the second inner edge
trajectory B2C2 and an angle of the door 12 rotating relative to the case 11 to satisfy the following

formula:

t1
01 =—260
t

[0087] The 601 is the rotating angle, the t1 is the moving distance, and the 0 is a predetermined
angle of 100 degrees-113 degrees.

[0088] The radius of curvature of the third inner edge trajectory C2D2 is 0.61t, and the radius of
curvature of the third outer edge trajectory C1D1 is 0.5t. A center of the third inner edge trajectory
C2D2 and the third outer edge trajectory C1D1 is located inside the door 12. A distance from the
center of the third trajectories to the first reference plane X is 0.6t, and a distance from the center
of the third trajectories to the second reference plane Y is 0.5t.

[0089] In practice, deformation caused by mounting and other issues need to be considered, and
therefore, a reference point may be determined, and a trajectory may be designed for the
determined reference point. In this way, a tolerance may be reserved for the edges of the door 12,
ensuring that the door 12 is prevented from compressing the case 11 and prevented from extending
beyond the side of the case assembly 100.

[0090] As shown in FIG. 5, FIG. 6, and FIG. 7, FIG. 5 is a schematic view of a movement
trajectory of a reference point of the case assembly shown in FIG. 1 in the first embodiment of the
present disclosure, FIG. 6 is a schematic view of a value range of an inner reference point of the
case assembly shown in FIG. 1 in the first embodiment of the present disclosure, and FIG. 7 is a
schematic view of a value range of an outer reference point of the case assembly shown in FIG. 1
in the first embodiment of the present disclosure.

[0091] An inner reference point R2 and an outer reference point R1 are arranged in the present

embodiment. The inner reference point R2 is adjacent to the inner edge 121, and the outer reference
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point R1 is adjacent to the outer edge 122.

[0092] In detail, a perpendicular distance from the inner reference point R2 to the first reference
plane X is not greater than 0.1t, and a perpendicular distance from the inner reference point R2 to
the second reference plane Y is not greater than 0.1t. That is, the inner reference point R2 may be
a point located within a rectangular region, the inner edge 121 is the center of the rectangular
region, and a length of each side of the rectangular region is 0.2t. Similarly, a perpendicular
distance from the outer reference point R1 to the second reference plane Y is not greater than 0.1t,
and a perpendicular distance from the outer reference point R1 to the third reference plane Z is not
greater than 0.1t. That is, the outer reference point R1 may be a point located within another
rectangular region, the outer edge 122 is the center of the another rectangular region, and a length
of each side of the another rectangular region is 0.2t.

[0093] A point on the inner edge 121 may be determined as the inner reference point R2, and a
point on the outer edge 122 may be determined as the outer reference point R1.

[0094] A concept of defining trajectories of the inner reference point R2 and the outer reference
point R1 may be based on the concept of defining the trajectories of the inner edge 121 and the
outer edge 122 as described in the above. When the door 12 is being opened, under the action of
hinge assembly 13, from the closed state relative to the case 11 to the position of the first opening
angle relative to the case 11, the inner reference point R2 moves, along a first inner reference point
trajectory E2F2, towards the side of the second reference plane Y facing towards the opening, and
the outer reference point R1 moves, along a first outer reference point trajectory E1F1, towards
the first reference plane X.

[0095] Features of the first inner reference point trajectory E2F2 may be similar to those of the
first inner edge trajectory A2B2. Features of the first outer reference point trajectory E1F1 may be
similar to the those of the first outer edge trajectory A1B1. Details of the reference point
trajectories will not be repeated herein.

[0096] For ease of design, in the present embodiment, each of the first inner reference point
trajectory E2F2 and the first outer reference point trajectory E1F1 is a straight line. Based on the
location at which the inner reference point R2 is determined, the first inner reference point
trajectory E2F2 may be extending along the first reference plane X or parallel to the first reference
plane X. Based on the location at which the outer reference point R1 is determined, the first outer
reference point trajectory is extending along the second reference plane Y or parallel to the second
reference plane Y.

[0097] Further, a length of the first inner reference point trajectory E2F2 is greater than a length

of'the first outer reference point trajectory E1F1, and a ratio of the length of the first inner reference
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point trajectory E2F2 to the length of the first outer reference point trajectory E1F1 is 3.5 to 4.5.
[0098] Similarly, corresponding to the inner edge, the inner reference point R2 may follow the
second inner edge trajectory and the third inner edge trajectory; and corresponding to the outer
edge, the outer reference point R1 may follow the second outer edge trajectory and the third outer
edge trajectory. The second inner reference point trajectory F2G2 may have features similar to the
second inner edge trajectory B2C2, and the second outer reference point trajectory F1G1 may have
features similar to the second outer edge trajectory B1C1. The third inner reference point trajectory
G2H2 may have features similar to the third inner edge trajectory C2D2, and the third outer
reference point trajectory G1H1 may have features similar to the third outer edge trajectory C1DI1.
[0099] When the door body 12 is being opened, under the action of the hinge assembly 13, from
the position of the first opening angle relative to the case 11 to the position of the second opening
angle relative to the case 11, the inner reference point R2 moves along the second inner reference
point trajectory F2G2 towards the side of the second reference plane Y facing towards the opening
and the side of the first reference plane X away from the opening, and the outer reference point R1
moves along the second outer reference point trajectory F1G1 towards the first reference plane X.
[00100] For design convenience, the second outer reference point trajectory F1G1 may be a
straight line and may extend along or parallel to the second reference plane Y. The second inner
reference point trajectory F2G2 is set to allow a distance of the outer reference point moving on
the second outer reference point trajectory and the angle of the door 12 rotating relative to the case
11 to satisty the following formula:

01 = %9
[00101] The 61 is the rotation angle, the t1 is the movement distance, and the 0 is a
predetermined angle of 100 degrees-113 degrees.
[00102] Starting from the trajectories of the edges of the door 12, various structures of the hinge
assembly may be configured based on the principle of relative motion. For example, as shown in
FIG. 8-FIG. 10, FIG. 8 is a structural schematic view of the case assembly according to a second
embodiment of the present disclosure, FIG. 9 is a structural schematic view of a hinge shaft of the
hinge assembly of the case assembly shown in FIG. 8 in the second embodiment of the present
disclosure, and FIG. 10 is a structural schematic view of a hinge slot of the hinge assembly of the
case assembly shown in FIG. 8 in the second embodiment of the present disclosure.
[00103] Compared the first embodiment shown in FIG. 1, only structures of the hinge assembly
are shown in detail in the second embodiment. Therefore, reference numerals in the first
embodiment may be applied in the second embodiment. For the hinge assembly 13 of the case

assembly 100 in the present embodiment, the movement trajectories of the edge of the door 12 are
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converted into movement trajectories of two fixed points on the door 12 or the case 11. Further,
corresponding mechanical structures are configured based on the movement trajectories of the two
fixed points. The hinge assembly 13 includes a first guiding mechanism 135 and a second guiding
mechanism 136. The first guiding mechanism 135 is configured to allow a movement trajectory
of one of the two fixed points to be achieved, and the second guiding mechanism 136 is configured
to allow a movement trajectory of the other one of the two fixed points to be achieved. That is, the
two guiding mechanisms cooperate with each other to enable the edges of the door 12 to move
along the predetermined trajectories.

[00104] In FIG. 8-FIG. 10, the guiding mechanism is a structure of a post being engaged with a
slot. Obviously, the guide mechanism configured based on the trajectories may be a structure of a
connecting rod, a structure of the slot-post in addition to the connecting rod, and so on.

[00105] The hinge assembly 13 in the present embodiment has two shafts and two slots. The
two slots are defined in the door 12, and the two shafts are arranged on the case 11. Similarly, in
other embodiments, the two slots may be defined in the case 11, and the two shafts are arranged
on the door 12. Alternatively, the door 12 may define one of the two shafts and may be arranged
with one of the two slots, and the corresponding case 11 may define the other one of the two shafts
and may be arranged with the other one of the two slots. Alternatively, as described in the above,
the shaft and the slot of the door 12 and the shaft and the slot of the case 11 may be configured
into connecting rod structures, or a sliding structure of the shaft and a rack, and so on.

[00106] Specifically, in the present embodiment, the hinge assembly 13 includes a first hinge
shaft 131 arranged on the case 11, a second hinge shaft 132 arranged on the case 11, a first hinge
slot 133 defined in the door 12, and a second hinge slot 134 defined in the door 12. The first hinge
shaft 131 moves inside the first hinge slot 133. The first hinge shaft 131 and the first hinge slot
133 serve as the first guiding mechanism 135. The second hinge shaft 132 moves inside the second
hinge slot 134. The second hinge shaft 132 and the second hinge slot 134 serve as the second
guiding mechanism 136. In this way, the movement trajectories of the edges of the door as shown
in FIG. 3 are achieved, and therefore, the problem of the door 12 compressing the box body 11
and exceeding the side of the case assembly 100 is solved.

[00107] While the door 12 is being opened, moving states of the hinge assembly 13 are shown
in FIG. 11 to FIG. 14, FIG. 11 is a schematic view showing a state of the hinge assembly, when
the door being in the closed state relative to the case, of the case assembly shown in FIG. 8 in the
second embodiment of the present disclosure, FIG. 12 is a schematic view showing a state of the
hinge assembly, when the door being opened to the position of the first opening angle relative to

the case, of the case assembly shown in FIG. 8 in the second embodiment of the present disclosure,
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FIG. 13 is a schematic view showing a state of the hinge assembly, when the door being opened
to the position of the second opening angle relative to the case, of the case assembly shown in FIG.
8 in the second embodiment of the present disclosure, and FIG. 14 is a schematic view showing a
state of the hinge assembly, when the door being opened to the position of the third opening angle
relative to the case, of the case assembly shown in FIG. 8 in the second embodiment of the present
disclosure.

[00108] In the present embodiment, the first hinge slot 133 includes a first slot section 1331, a
second slot section 1332, and a third slot section 1333. The second hinge slot 134 includes a fourth
slot section 1341 and a fifth slot section 1342.

[00109] When the door 12 is opened from the closed state to the position of the first opening
angle relative to the case 11, the first hinge shaft 131 moves along the first slot section 1331, and
the second hinge shaft 132 moves along the fourth slot section 1341, corresponding to the
achievement of the first trajectories in FIG. 3.

[00110] When the door 12 is opened from the position of the first opening angle relative to the
case 11 to the position of the second opening angle relative to the case 11, the first hinge shaft 131
moves along the second slot section 1332, and the second hinge shaft 132 moves along the fifth
slot section 1342, corresponding to the achievement of the second trajectories in FIG. 3.

[00111] When the door 12 is opened from the position of the second opening angle relative to
the case 11 to the position of the third opening angle relative to the case 11, the first hinge shaft
131 moves along the third slot section 1333, and the second hinge shaft 132 is disposed at a bottom
end of the fifth slot section 1342 and is not displaced, corresponding to the achievement of the
third trajectories in FIG. 3.

[00112] The first hinge slot 133 and the second hinge slot 134 have a tendency of separating
away from each other in a direction approaching towards the first reference plane. The first slot
section 1331 is disposed at a side of the fourth slot section 1341 away from the second reference
plane Y and extends towards the first reference plane X and the second reference plane Y. An angle
between a tangent direction of the first slot section 1331 and the first reference plane X is greater
than an angle between a tangent direction of the fourth slot section 1341 and the first reference
plane X.

[00113] The configuration of the hinge assembly 13 in the present embodiment allows the door
12 to be opened stably and smoothly relative to the case 11, does not compress the case 11, and
does not extend beyond the side of the case assembly 100. Therefore, the case assembly 11 may
be embed into the wall for use.

[00114] In summary, for the present disclosure, different hinge assemblies may be configured
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for different trajectories of the edges of the door. All of the different hinge assemblies may reduce
the problem of the door compressing the case and exceeding the side of the case assembly when
the door is being opened. The case assembly as described in the above may be applied to any door
which may compress the case and have interference when exceeding the case assembly, such as a
refrigerator and so on.

[00115] In another embodiment of the present disclosure, a case assembly is provided as shown
in FIG. 15 and FIG. 16. In a third embodiment of the present disclosure, the case assembly 10
includes the case 110, the door 120, and the hinge assembly 130. The case 110 defines a receiving
space, and the receiving space has an opening. The door 120 is configured to block the opening.
The hinge assembly 130 is arranged on a pivot side of the case 110. The hinge assembly 130 is
configured to pivotally connect the case 110 to the door 120. That is, the door 120 may be opened
or closed relative to the case 11 under the action of the hinge assembly 130. A thickness of the
door 120 is greater than or equal to 2 cm.

[00116] The door 12 has an inner edge 121 and an outer edge 122 on the pivot side. The case
assembly 10 has a first reference plane 123 and a second reference plane 124. The first reference
plane 123 passes through, while the door is in the closed state, the inner edge 121 and is parallel
to a plane on which the opening is located. The second reference plane 124 passes through, while
the door is in the closed state, the outer edge 122 and is perpendicular to the plane on which the
opening is located. The first reference plane 123 and the second reference plane 124 are staying at
rest with respect to the case 110 when the door 120 is being opened relative to the case 110.
[00117] The hinge assembly 130 includes an inner slot 140 defined in the door 120, an outer slot
150 defined in the door 120, an inner shaft 160 arranged on the case 110, and an outer shaft 170
arranged on the case 110. The inner slot 140 is disposed on a side of the outer slot 150 away from
the second reference plane 124. The outer slot 150 is engaged with the outer shaft 170, such that a
shaft center of the outer shaft 170 serves as a first hinge point. The inner slot 140 is engaged with
the inner shaft 160, such that a shaft center of the inner shaft 160 serves as a second hinge point.
The second hinge point is disposed away from the outer edge 122 with respect to the first hinge
point (that is, an orthogonal projection of the first hinge point onto a perpendicular line from the
second hinge point to the outer edge 122 lies between the second hinge point and the outer edge
122).

[00118] While the door 120 is being opened, under the action of the hinge assembly 130, relative
to the case 110, the door 120 moves, at the first hinge point, in a first moving direction relative to
the case 110; and the door 120 moves, at the second hinge point, in a second moving direction

relative to the case 110. A first angle 011 is generated between the first moving direction and the
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first reference plane 123, and a second angle 012 is generated between the second moving direction
and the first reference plane 123. The first angle 611 and the second angle 612 are defined as
follows. When the first moving direction is set to extend away from the first reference plane, the
first angle 011 is a positive value. When the first moving direction is set to extend away from the
second reference plane 124, an absolute value of the first angle 011 is less than 90 degrees. That
is, when the first moving direction is approaching towards the first reference plane, the first angle
011 is a negative value. When the first moving direction is approaching towards the second
reference plane, the absolute value of the first angle 611 is greater than 90 degrees. When the
second moving direction is set extending away from the second reference plane 124, the second
angle 012 is a positive value. When the second moving direction is set to extend away from the
second reference plane 124, an absolute value of the second angle 612 is less than 90 degrees.
However, when the second moving direction is approaching towards the second reference plane
124, the second angle is a negative value. When the second moving direction is approaching
towards the second reference plane 124, an absolute value of the second angle is greater than 90
degrees.

[00119] As shown in FIG. 17 and FIG. 18, while the door 120 is being rotated from the closed
state relative to the case to the position of the first opening angle relative to the case, the shafts
move in the slots along first trajectories. In this process, the second angle 612 is positive and is
less than 90 degrees; the first angle 611 gradually decreases from a first initial angle, which is
positive and less than 90 degrees, to a first termination angle; and a difference between the second
angle 012 and the first angle 011, corresponding to the same opening angle between the door and
the case, is gradually increased as the door 120 is being opened relative to the case 110. From the
perspective of the motion relationship, the above motion trends at the two hinge points correspond
to motions of the door relative to the case, and the motions include rotation and movement. The
movement has a tendency of moving away from the first reference plane and the second reference
plane, counteracting a tendency of the door compressing the case and exceeding the side of the
case assembly. Therefore, in the present disclosure, the door is prevented from excessively
compressing the case or excessively exceeding the side of the case assembly.

[00120] Based on the concept of designing the movement at the first hinge point and the second
hinge point as described in the above, when the door is desired to be opened to reach a position of
a relatively large opening angle relative to the case, the movement trajectories of the first hinge
point and the second hinge point may be quite long, and the corresponding slots need to be defined
to be larger. In this case, a size of the hinge assembly may be large, and a manufacturing cost may

be large. Therefore, the movement trajectories of the hinge points are designed into a plurality of
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sections. That is, for one of the plurality of sections corresponding to the first opening angle, the
movement trajectories of the first hinge point and the second hinge point are designed based on
the above designing concepts. As the opening angle between the door and the case increases, other
concepts for designing the movement trajectories of the hinge points are applied. Therefore, in the
present embodiment, the first opening angle is set between 25 degrees and 31 degrees, which may
be 25 degrees, 27.8 degrees, 28 degrees, 31 degrees, and so on.

[00121] Specifically, in the present embodiment, the first angle 011 is gradually decreased from
the first initial angle to the first termination angle, and the difference between the second angle
012 and the first angle 011 is gradually increased. As the door is being opened to reach the position
of the first opening angle relative to the case, the moving directions of the door at the two hinge
points are located at two sides of the 45 degrees. In this way, the hinge point of a small-sized hinge
assembly may have a longest trajectory. Therefore, in the present embodiment, the first initial angle
of the first angle 011 is in a range between +55 degrees and +45 degrees, such as +55 degrees, +50
degrees, +45 degrees, and so on; and the first termination angle is in a range between +1 degrees
and +11 degrees, such as +1 degrees, +6, +11 degrees, and so on. The second angle 012 is in a
range between +78 degrees and +64 degrees, specifically between 73 degrees and 69 degrees, such
as +78 degrees, +71 degrees, +64 degrees, and so on. In the process, the second angle 012 is firstly
decreased from 73 degrees to 69 degrees, and subsequently, increased from 69 degrees to 70
degrees.

[00122] Further, in the present embodiment, the inner shaft 160 and the outer shaft 170 are
disposed on the case, and the inner slot 140 and the outer slot 150 are defined in the door. The
inner shaft 160 serves as the second hinge point, and the outer shaft 170 serves as the first hinge
point. The inner shaft 160 is disposed closer to an inner wall surface of the door 120. When the
door 120 is rotated to be opened from the closed state to the position of the first opening angle
relative to the case, in order to allow the door 120 to move away from the wall surface, obviously,
a movement trajectory of the inner shaft 160 is longer than a movement trajectory of the outer
shaft 170. In the present embodiment, a ratio of a length of the movement trajectory of the inner
shaft 160 moving relative to the inner slot 140 to a length of the movement trajectory of the outer
shaft 170 moving relative to the outer slot 150 is in arange of 1.2to 1.4, suchas 1.2, 1.3, 1.31, 1.4,
and so on, such that the door 120 may be rotated with respect to the case 110 in the
counterclockwise direction shown in FIG. 16.

[00123] After the door 120 is opened to reach the position of the first opening angle relative to
the case, motions of the first hinge point and the second hinge point may be changed, such that the

door may be further opened stably to reach a position of a larger angle relative to the case. As
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shown in FIG. 17 to FIG. 19, in the process rotating the door 120 from the position of the first
opening angle relative to the case to the position of the second opening angle relative to the case,
the first angle 611 gradually increases from a second initial angle to a second termination angle,
and an absolute value of the second initial angle is less than 90 degrees; and the second angle 612
gradually increases from a third initial angle to a third termination angle, the third initial angle is
positive and is less than 90 degrees. A difference between the second angle 012 and the first angle
011, corresponding to the same opening angle between the door 120 and the case 110, at least
gradually increases firstly while the door 120 is being opened from the position of the first opening
angle relative to the case to the position of the second opening angle relative to the case.

[00124] Similarly, when the door 120 is opened at the first opening angle with respect to the
case 110, and as the difference between the second angle 612 and the first angle 011 gradually
increases, the door 120 has a tendency of moving away from the first reference plane with respect
to the case 110, and a distance from the outer shaft 170 to the inner edge 121 and a distance from
the outer shaft 170 to the outer edge 122 are gradually decreased. That is, the door 120, with respect
to the case 110, has a tendency of moving away from the second reference plane.

[00125] While the door 120 is being opened, the distance from the outer shaft 170 to the inner
edge 121 and the distance from the outer shaft 170 to the outer edge 122 gradually decrease. From
the perspective of mathematics, decreasing the distances counteracts an increase in a projection of
a connection line between the outer shaft 170 and the outer edge 122 onto the first reference plane
123 and counteracts an increase in a projection of a connection line between the outer shaft 170
and the inner edge 121 onto the second reference plane 124. Therefore, while the door 120 is being
opened, the door 120 may be prevented from exceeding the side of the case assembly and
prevented from excessively compressing the case 110.

[00126] In the present embodiment, the second opening angle is in a range between 57 degrees
and 60, such as 57 degrees, 59 degrees, or 60 degrees. The difference between the second angle
012 and the first angle 011, corresponding to the same opening angle between the door 120 and
the case 110, is firstly gradually increased and subsequently gradually decreased. While the
difference is transitioning from being gradually increased to being gradually decreased, the
corresponding opening angle between the door 120 and the case 110 is in a range between 50
degrees and 60 degrees, such as 50 degrees, 55 degrees, 60 degrees, and so on.

[00127] By analyzing the movement trajectories, when the opening angle between the door 120
and the case 110 is 45 degrees, the compression applied by the door 120 to the case 110 may be
larger, and the distance that the door exceeds the side of the case assembly may be larger. Therefore,

when the door is opened from the closed state to the position of 45 degrees relative to the case, the
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door 120, relative to the case 110, needs to have the tendency of moving away from the first
reference plane and the second reference plane. Therefore, in this process, the difference between
the second angle 012 and the first angle 611 is gradually increased. When the door 120 is further
opened, and when the door 120 further moves away from the first reference plane and the second
reference plane, the door 120 may be excessively far away from the case 110, resulting in the door
120 to be unstable. Therefore, after 45 degrees, the door 120 shall not move further away from the
first reference plane and the second reference plane, and the door 120 shall not move further away
from the case 110. Therefore, the difference between the second angle 612 and the first angle 611
is set to be gradually increased and subsequently gradually decreased.

[00128] Furthermore, after the opening angle between the door and the case is greater than 45
degrees, the situation of the difference between the second angle 612 and the first angle 611 being
gradually decreased may be a theoretical situation. Considering smoothness of the hinges when
the door 120 is being opened, while the difference is transitioning from being gradually increased
to being gradually decreased, the corresponding opening angle between the door 120 and the case
110 is in the range between 50 degrees and 60 degrees, such as 50 degrees, 55 degrees, 60 degrees,
and so on.

[00129] Corresponding to the door 120 being further opened relative to the case, motion
tendencies of the hinge points are continuation of the motion tendencies of the hinge points while
the door is being opened from the closed state to the position of the first opening angle relative to
the case. The first angle 611 is gradually increased from the second initial angle to the second
termination angle. The second initial angle is in a range between +1 degree and +11 degrees, such
as +1 degree, +6 degrees, +11 degrees, and so on. The second termination angle is in a range
between +36 degrees and +46 degrees, such as +36 degrees, +41 degrees, +46 degrees, and so on.
The second pinch angle 012 is gradually increased from the third initial angle to the third
termination angle. The third initial angle is in a range between +65 degrees and +75 degrees, such
as +65 degrees, +70 degrees, +75 degrees, and so on. The third termination angle is in a range
between +108 degrees and +118 degrees, such as +118 degrees, +123 degrees, +118 degrees, and
so on. As the door 120 is opened from the position of the first opening angle relative to the case to
the position of the second opening angle relative to the case, as the opening angle increases, the
length of the movement trajectory of the inner shaft 160 moving in the inner slot 140 is further
longer than the length of the movement trajectory of the outer shaft 170 moving in the outer slot
150. The ratio of the length of the movement trajectory of the inner shaft 160 moving in the inner
slot 140 to the length of the movement trajectory of the outer shaft 170 moving in the outer slot

150 is in a range between 2.1 to 2.3, such as 2.1, 2.16, 2.2, 2.3 and so on, such that the door 120 is
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enabled to rotate relative to the case 110 in the counterclockwise direction as shown in FIG. 16.
[00130] While designing the hinge assembly of the present embodiment, the shafts and the slots
are designed. In order to ensure stability of the structure, the slots may not be excessively near the
edge of the door or the edge of the case. Therefore, in the present embodiment, for each shaft, the
distance between the center of the shaft and each reference plane is further limited. When the
thickness of the door 120 (i.e., a length of the door 120 in a direction parallel to the second
reference plane 124) is t, while the door 120 is being opened, under the action of the hinge
assembly 130, from the closed state to a position of a maximum opening angle with respect to the
case 110, the distance between the center of the inner shaft 160 and the first reference plane 123
is in a range between 0.75t and 0.77t, such as 0.75t, 0.76t, 0.77t, and so on. The distance from the
center of the inner shaft 160 to the second reference plane 124 is in a range between 0.79t and
0.81t, such as 0.79t, 0.80t, 0.81t, and so on. The distance from the outer shaft 170 to the first
reference plane 123 is in a range between 0.59t and 0.61t, such as 0.59t, 0.60t, 0.61t, and so on.
The distance from the outer shaft 170 to the second reference plane 124 is in a range between 0.49t
and 0.51t, such as 0.49t, 0.50t, 0.51t, and so on.

[00131] When the door is being opened from the position of the first opening angle relative to
the case to the position of the second opening angle relative to the case, the first angle 611 gradually
increases from the second initial angle to the second termination angle, and the absolute value of
the second initial angle is less than 90 degrees; and the second angle 612 gradually increases from
the third initial angle to the third termination angle, the third initial angle is positive and less than
90 degrees. The difference between the second angle 612 and the first angle 611, corresponding to
the same opening angle between the door and the case, is at least first gradually increased at first,
while the door is being opened from the position of the first opening angle relative to the case to
the position of the second opening angle relative to the case.

[00132] Corresponding to the tendency of the difference between the second angle 012 and the
first angle 011 being gradually increased, the door 120, with respect to the case 110, has the
tendency of moving away from the first reference plane and the second reference plane. Therefore,
the door may not excessively compress the case or exceed the side of the case assembly. Therefore,
for the design of the movement of the hinge points, the first opening angle may be a door closing
angle, and the second opening angle may be any angle. That is, in the process of the door being
opened from the closed state, the design of the hinge points, during the process of the door being
opened from the position of the first opening angle relative to the case to position of the second
opening angle relative to the case as described above, may be applied directly.

[00133] As shown in FIG. 16, FIG. 17, FIG. 19, and FIG. 21, the hinge assembly of the present
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embodiment may be defined from another perspective. While the door 120 is being opened, under
the action of the hinge assembly 130, from the closed state to the position of the maximum opening
angle with respect to the case 110, the first hinge point moves from a starting position to an end
position, and a reference point of the door 120 is further determined. The reference point coincides
with the first hinge point and stays at rest with respect to the case 110 while the door 120 is being
opened. The reference point has a first perpendicular line to the outer edge 122 and has a first
perpendicular distance D1 to the outer edge 122 along the first perpendicular line. The reference
point has a second perpendicular line to the inner edge 121 and has a second perpendicular distance
D2 to the inner edge 121 along the second perpendicular line. A third angle 013 is generated
between the first perpendicular line and the first reference plane 123, and a fourth angle 614 is
generated between the second perpendicular line and the first reference plane 123.

[00134] As shown in FIG. 16, FIG. 17, FIG. 20, and FIG. 21, in the present embodiment, while
rotating the door 120 from the closed state to the position of the first opening angle relative to the
case, the first perpendicular distance D1 and the second perpendicular distance D2 are gradually
decreased, the third angle 013 is gradually decreased in a range of 0 degrees to 90 degrees, and the
fourth angle 014 is gradually increased in a range of 0 degrees to 90 degrees.

[00135] From the perspective of the movement trajectories, while the door 120 is being opened,
the reference point is not displaced, and the third angle 613 is decreased. Therefore, the outer edge
122 has the tendency of moving towards the first reference plane, corresponding to the process of
opening the door, the first perpendicular distance D1 is decreased. Therefore, the outer edge 122
does not move excessively far away from the side of the second reference plane away from the
opening, and that is, the door 120 does not excessively extend beyond the side of the case assembly.
[00136] Similarly, the fourth angle 614 is increased. That is, the inner edge 121 has the tendency
of moving from away from the second reference plane, corresponding to the process of opening
the door. The second perpendicular distance D2 is decreased, and therefore, the inner edge 121
does not move excessively towards the opening, and that is, the door 120 does not excessively
compress the case 110.

[00137] In addition, from the perspective of mathematics, the distance between the reference
point and the second reference plane 124 is D1*cos013. As D1 decreases, cos813 increases. The
D1 and the cosf13 are negatively correlated, such that the distance of the door 120 exceeding the
side (i.e., the second reference plane 124) of the case 110 is decreased while the door 120 is being
opened. In addition, since the distance between the reference point and the first reference plane
123 is D2*sin014, the sinB14 increases as the D2 decreases. The D2 and the sinf14 are negatively

correlated, such that the distance of the door 120 compressing the case 110 is decreased while the
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door 120 is being opened.

[00138] In the present embodiment, the reference point corresponds to the first hinge point. In
order to optimize the positions at which the first hinge point and the second hinge point are located,
the first hinge point is set closer to the second reference plane. In this way, corresponding to the
same opening angle between the door 120 and the case 110, the first perpendicular distance D1 is
smaller than the second perpendicular distance D2, and the third angle 013 is smaller than the
fourth angle 014.

[00139] In the process of opening the door, based on the moving direction of the outer edge 122
in the present embodiment, a change in the movement of the outer edge 122 is increasing.
Therefore, while opening of the door 120, as the angle between the door body 120 and the box 110
increases by each unit of angle, a change in the first perpendicular distance D1 gradually increases,
and a change in the movement of the inner edge 121 is decreasing. Therefore, while opening of
the door 120, as the angle between the door body 120 and the box 110 increases by each unit of
angle, a change in the second perpendicular distance D2 gradually decreases.

[00140] Specifically, while designing the hinge assembly of the present embodiment, the shafts
and the slots are designed. In order to ensure stability of the structure, the slot may not be disposed
excessively near the edge of the door or the edge of the case. Therefore, the first perpendicular
distance D1 is gradually decreased from a range between 0.63t and 0.65t (such as 0.63t, 0.64t,
0.65t, and so on) to the range between 0.57t and 0.59t (such as 0.57t, 0.58t, 0.59t, and so on). The
second perpendicular distance D2 is gradually decreased from a range between 0.78t and 0.80t
(such as 0.78t, 0.79t, 0.80t, and so on) to a range between 0.59t and 0.61t (such as 0.59t, 0.60t,
0.61t, and so on).

[00141] In the present embodiment, the third angle 013 gradually decreases from a range
between 39 degrees and 41 degrees (such as 39 degrees, 40 degrees, 41 degrees, and so on) to a
range between 35 degrees and 37 degrees (such as 35 degrees, 36 degrees, 37 degrees, and so on).
The fourth angle 014 gradually increases from a range between 49 degrees and 51 degrees (such
as 49 degrees, 50 degrees, 51 degrees, and so on) to a range between 79 degrees and 81 degrees
(such as 79 degrees, 80 degrees, 81 degrees, and so on).

[00142] As shown in FIG. 22, in the present embodiment, a first product is obtained by
multiplying the first perpendicular distance D1 by a cosine value of the third angle 613. When the
door 120 is in the closed state, a first initial product is obtained by multiplying the cosine value of
the first perpendicular distance D1 by the third angle 613. The distance of exceeding the case
shown in FIG. 20 is a difference between the first product and the first initial product. When the

door 120 rotates from the closed state to the position of the first opening angle relative to the case
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110, a difference between a maximum value of the first product and a minimum value of the first
product is less than 0.1t, such as 0.1t, 0.05t, 0.02t, and so on, such that the door 120 may be opened
with respect to the case 110 more stably, and the first product is constant or gradually decreased to
prevent the door 120 from exceeding the side of the case 110 while the door is being opened with
respect to the case 110.

[00143] As shown in FIG. 23, in the present embodiment, a second product is obtained by
multiplying the second perpendicular distance D2 by a sine value of the fourth angle 614, and a
second initial product is obtained by multiplying the second perpendicular distance D2 by the sine
value of the fourth angle 614 when the door 120 is in the closed state. The distance of the door
compressing the case as shown in FIG. 23 is a difference between the second product and the
second initial product. When the door 120 is rotated from the closed state to the position of the
first opening angle relative to the case 110, a difference between a maximum value of the second
product and a minimum value of the second product is less than 0.1t, such as 0.1t, 0.05t, 0.02t, and
so on. In this way, the door 120 may be opened with respect to the case 110 more stably, and the
second product is constant or is gradually decreased, such that the door 120 does not excessively
compress the case 110 while the door 120 is being opened with respect to the case 110.

[00144] As shown in FIG. 17, FIG. 19, and FIG. 21, in the present embodiment, while the door
120 is being opened from the position of the first opening angle relative to the case to the position
of the second opening angle relative to the case 110, following situations are met. The first
perpendicular distance D1 gradually decreases. The third angle 0613 gradually decreases within a
range between 0 degrees and 90 degrees. The fourth angle 614 gradually increases and exceeds 90
degrees, when the opening angle between the door and the case is within a predetermined range
and before the second opening angle between the door and the case is reached. The second
perpendicular distance D2 gradually increases when the opening angle between the door and the
case is within the predetermined range. Similarly, since the distance between the reference point
and the second reference plane 124 is D1*cos013, the D1 decreases as the cos013 increases. The
D1 and the cosf13 are negatively correlated with each other, enabling the distance of the door 120
exceeding the side of the case 110 (i.e., the second reference plane 124) to be decreased. In addition,
since the distance between the reference point and the first reference plane 123 is D2* sin614, the
D2 increases as the sin614 decreases when the opening angle between the door and the case is
within the predetermined range. The D2 and the sin014 are negatively correlated with each other,
enabling the distance of the door 120 compressing the case 110, in the process of opening the door,
to be decreased.

[00145] Based on both the process of opening the door from the closed state to the position of
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the first opening angle relative to the case, and the process of opening the door from the position
of the first opening angle relative to the case to the position of the second opening angle relative
to the case, it is known that, based on the concept of defining trajectories for opening the door
from the position of the first opening angle relative to the case to the position of the second opening
angle relative to the case, the problem of the case being excessively compressed and the side of
the case assembly being excessively exceeded may be solved. Therefore, the above designing
concept may be applied to the process of opening the door from the closed state to the position of
the first opening angle relative to the case, and that is, the first opening angle between the door
and the case may be considered as corresponding to the closed state of the door, and the second
opening angle between the door and the case may be considered as any arbitrary angle.

[00146] In the present embodiment, the fourth angle 014 is gradually increased from less than
90 degrees to greater than 90 degrees, and the second perpendicular distance D2 is first gradually
decreased and subsequently gradually increased, such that the outer shaft 170 may move smoothly
relative to the outer slot 150, and the door 120 may be rotated more stably.

[00147] In the present embodiment, the first perpendicular distance D1 is gradually decreased
from a range between 0.57t and 0.59t (such as 0.57t degree, 0.58t degree, 0.59t degree, and so on)
to a range between 0.50t and 0.52t (such as 0.50t degree, 0.51t degree, 0.52t degree, and so on).
The second perpendicular distance D2 is gradually increased within a range between 0.59t and
0.61t (such as 0.59t degrees, 0.60t degrees, 0.61t degrees, and so on).

[00148] In the present embodiment, as the opening angle between the door 120 and the case 110
increases, the third angle 013 gradually decreases from a range between 35 degrees and 37 degrees
to a range between 2 degrees and 4 degrees, and the fourth angle 614 gradually increases from a
range between 79 degrees and 81 degrees to a range between 125 degrees and 127 degrees.
[00149] As shown in FIG. 24, in the present embodiment, a first product is obtained by
multiplying the first perpendicular distance D1 by the cosine value of the third angle 613, and a
first initial product is obtained by multiplying the first perpendicular distance D1 by the cosine
value of the third angle 013 when the door 120 is in the closed state. The distance of exceeding the
side of the case shown in FIG. 24 is a difference between the first product and the first initial
product. In the process of opening the door 120 from the position of the first opening angle relative
to the case 110 to the position of the second opening angle relative to the case 110, a difference
between a maximum value of the first product and a minimum value of the first product is less
than 0.1t, such as 0.1t, 0.05t, 0.02t, and so on. In this way, the door 120 may be opened relative to
the case 110 more stably, and the first product is constant or gradually decreased, and therefore,

the door 120 does not exceed the side of the case 110 while being opened relative to the case 110.
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[00150] As shown in FIG. 25, in the present embodiment, a second product is obtained by
multiplying the second perpendicular distance D2 by the sine value of the fourth angle 614, and a
second initial product is obtained by multiplying the second perpendicular distance D2 by the sine
value of the fourth angle 614 when the door 120 is in the closed state. The distance of compressing
the case as shown in FIG. 25 is a difference between the second product and the second initial
product. In the process of opening the door 120 from the position of the first opening angle relative
to the case 110 to the position of the second opening angle relative to the case 110, the second
product is gradually decreased at least when the opening angle between the door and the case is
within the predetermined range.

[00151] Inthe present embodiment, a difference between the second product, when the door 120
is at the position of the second opening angle relative to the case, and the second product, when
the door 120 is at the position of the first opening angle relative to the case, is not greater than -
0.1t, such as -0.1t, -0.05t, -0.02t, and so on. In this way, the door 120 may be opened with respect
to the case 110 more stably, and while the door 120 is rotated to be opened, the door. 120 does not
excessively compress the case 110.

[00152] In the present embodiment, as the angle between the door body 120 and the box 110
increases by each unit of angle, a change in the second product gradually increases.

[00153] In addition, for the hinge assembly in the present disclosure, slots and shafts are
arranged. Shapes of the slots determine the motion state of the door relative to the case. Apparently,
besides the above-mentioned problem of the door excessively compressing the case and
excessively exceeding the side of the case assembly needs to be solved, the problem of the
movement between the door and the case being jammed may also need to be solved.

[00154] Asshownin FIG. 15 to FIG. 17, the hinge of the present embodiment may be configured
from another perspective. The door 120 further has a rear wall plane 125 and a side wall plane 126.
A front wall plane (not shown in the drawings) in the present disclosure is defined as a plane that
passes through the outer edge 122 and is parallel to the plane in which the opening is located, when
the door 120 is in the closed state relative to the case 110.The rear wall plane 125 is defined as a
plane that passes through the inner edge 121 and is parallel to the plane in which the opening is
located, when the door 120 is in the closed state relative to the case 110. The side wall plane 126
is defined as a plane that passes through the outer edge 122 and is perpendicular to the plane in
which the opening is located, when the door 120 is in the closed state relative to the case 110. The
rear wall plane 125 and the side wall plane 126 move in synchronization as the door 120 moves,
while the door 120 is being opened. The thickness t of the door is a spacing distance between the
front wall plane and the back wall plane 125.
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[00155] In the present embodiment, the inner slot 140 has a first inner slot section 141, and the
outer slot 150 has a first outer slot section 151. A termination position of the first inner slot section
141 is located, compared to a starting position of the first inner slot section 141, closer to the rear
wall plane 125 and the side wall plane 126. A termination position of the first outer slot section
151 is located, compared to a starting position of the first outer slot section 151, closer to the rear
wall plane 125 and the side wall plane 126. When the door 120 is rotated to be opened, under the
action of the hinge assembly 130, from the closed state to the position of the first opening angle
with respect to the case 110, the outer shaft 170 moves, with respect to the outer slot 150, from the
starting position of the first outer slot section 151 to the termination position of the first outer slot
section 151. Further, the inner shaft 160 moves synchronously, with respect to the inner slot 140,
from the starting position of the first inner slot section 141 to the first termination position of the
inner slot section 141. In the process of the door 120 being opened from the closed state to the
position of the first opening angle relative to the case 110, a second moving direction is always
inclined relative to a first moving direction. When the two moving directions are parallel to each
other, the movement of the door may be jammed. In the present embodiment, the two moving
directions are always inclined with each other, and therefore, the problem of the movement of the
door being jammed may be solved.

[00156] As shown in FIG. 26, in the present embodiment, a first angle al is generated between
the first movement direction and the rear wall plane 125, and a second angle a2 is generated
between the second movement direction and the rear wall plane 125. Corresponding to the same
opening angle between the door 120 and the case 110, the second angle a2 is greater than the first
angle al. In the process of rotating and opening the door 120 from the closed state to the position
of the first opening angle relative to the case, each of the first angle a1l and the second angle a2 is
gradually decreased, and a difference between the second angle o2 and the first angle al is
gradually increased. In this way, a distance from the outer shaft 170 to the inner edge 121 and a
distance from the outer shaft 170 to the outer edge 122 are decreased. Similar to the above
description, this configuration prevents the door 120 from exceeding the side of the case 110 (i.e.,
the plane in which the side wall plane 126 is located when the door 120 is in the closed state
relative to the case) and prevents the door 120 from excessively compressing the case 110, while
the door is being opened.

[00157] In the present embodiment, the first outer slot section 151 further includes a transition
position located between the starting position of the first outer slot section 151 and the termination
position of the first outer slot section 151. The transition position of the first outer slot section 151

is located, compared to the starting position of the first outer slot section 151, closer to the rear
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wall plane 125 and the side wall plane 126. The termination position of the first outer slot section
151 is located, compared to the transition position of the first outer slot section 151, closer to the
side wall plane 126 and further away from the rear wall plane 125. The second angle a2 is
expressed as a positive value. When the first movement direction is extending away from the rear
wall plane 125, the first angle al is expressed as a positive value. When the first movement
direction is extending towards the rear wall plane 125, the first angle a1 is expressed as a negative
value.

[00158] In the present embodiment, the first angle a1 gradually decreases from a range between
+45 degrees and +55 degrees (such as +45 degrees, +50 degrees, +55 degrees, and so on) to a
range between -16 degrees and -26 degrees (such as -16 degrees, -21 degrees, -26 degrees, and so
on). The second angle a2 gradually decreases from a range between +68 degrees and +78 degrees
(such as +68 degrees, +73 degrees, +78 degrees, and so on) to a range between +37 degrees and
+47 degrees (such as +37 degrees, +42 degrees, +47 degrees, and so on).

[00159] In the present embodiment, a difference between the second angle a2 and the first angle
al gradually increases from a range between +13 degrees and +23 degrees (such as +13 degrees,
+18 degrees, +23 degrees, and so on) to a range between +63 degrees and +73 degrees (such as
+63 degrees, +68 degrees, +73 degrees, and so on).

[00160] In the present embodiment, a ratio of a length of the trajectory of the inner shaft 160
moving along the first inner slot section 141 to a length of the trajectory of the outer shaft 170
moving along the first outer slot section 151 is in a range between 1.2 and 1.4, such as 1.2, 1.3,
1.4, and so on. In this way, the door 120 is enabled to rotate in the counterclockwise direction with
respect to the case 110 as shown in FIG. 24.

[00161] In the present embodiment, the inner slot 140 includes a second inner slot section 142
connected to the first inner slot section 141. The outer slot 150 includes a second outer slot section
152 connected to the first outer slot section 151. A termination position of the second inner slot
section 142 is disposed, compared to a starting position of the second inner slot section 142, closer
to the rear wall plane 125 and the sidewall plane 126. A termination position of the second outer
slot section 152 is disposed, compared to a starting position of the second outer slot section 152,
closer to the side wall plane 126 and further away from the rear wall plane 125.

[00162] While the door 120 is rotated, under the action of the hinge assembly 130, from the
position of the first opening angle relative to the case to the position of the second opening angle
relative to the case, the outer shaft 170 moves relative to the outer slot 150. A starting point of the
movement of the outer shaft 170 is the starting position of the second outer slot section 152, and

an end point of the movement of the outer shaft 170 is the termination position of the second outer
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slot section 152. The inner shaft 160 moves, synchronously as outer shaft 170 moves, relative to
the inner slot 140. A starting point of the movement of the inner shaft 160 is the starting position
of the second inner slot section 142, and an end point of the movement of the inner shaft 160 is
the termination position of the second inner slot section 142. When the door 120 is rotated from
the position of the first opening angle relative to the case to the position of the second opening
angle relative to the case 110, the second angle a2 gradually increases, the first angle a1l gradually
decreases and subsequently gradually increases, and a difference between the second angle a2 and
the first angle al gradually increases and subsequently gradually decreases. In this way, the
distance from the outer shaft 170 to the inner edge 121 and the distance from the outer shaft 170
to the outer edge 122 are decreased to counteract an increase in a projection of a connection line
between the outer shaft 170 and the outer edge 122 onto the first reference plane 123 and counteract
an increase in a distance between the outer shaft 170 and the first reference plane 123. In this way,
the door 120 is prevented from excessively exceeding the side of the case 110 and from excessively
compressing the case 110, while the door is being opened.

[00163] In the present embodiment, a ratio of a length of the trajectory of the inner shaft 160
moving along the second inner slot section 142 to a length of the trajectory of the outer shaft 170
moving along the second outer slot section 152 is in a range of 2.1 to 2.3, such as 2.1, 2.2, 2.3, and
so on. Therefore, the door 120 is enabled to be rotated relative to the case 110 in the
counterclockwise direction, as shown in FIG. 24.

[00164] In the present embodiment, while the door 120 is rotated from the position of the first
opening angle relative to the case 110 to the position of the second opening angle relative to the
case 110, a sum of the first angle al and the opening angle, corresponding to the first angel al,
between the door body 120 and the case 110 is gradually increased.

[00165] Inthe present embodiment, the second angle a2 gradually increases from a range of +37
degrees to +47 degrees (such as +37 degrees, +42 degrees, +47 degrees, and so on) to a range of
+49 degrees to +59 degrees (such as +49 degrees, +54 degrees, +59 degrees, and so on). The first
angle a1 gradually firstly decreases from a range of -16 degrees to -26 degrees (such as -16 degrees,
-21 degrees, -26 degrees, and so on) to a range of -34 to -44 degrees (such as -34 degrees, -39
degrees, -44 degrees, and so on), and subsequently gradually increases to a range of -13 to -23
degrees (such as -13 degrees, -18 degrees, -23 degrees, and so on).

[00166] In the present embodiment, a difference between the second angle a2 and the first angle
al is firstly gradually increased from a range between +58 degrees and +68 degrees (such as +58
degrees, +63 degrees, +68 degrees, and so on) to a range between +85 degrees and +95 degrees

(such as +85 degrees, +90 degrees, +95 degrees, and so on), and subsequently gradually decreased
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to a range between +67 degrees and +77 degrees (such as +67 degrees, +72 degrees, +77 degrees,
and so on). A change in the difference, while the difference being gradually increased and as the
angle between the door body 120 and the box 110 being increased by each unit of angle, between
the second angle a2 and the first angle al is greater than a change in the difference, while the
difference being gradually decreased and as the angle between the door body 120 and the box 110
being increased by each unit of angle, between the second angle a2 and the first angle al.
[00167] In the present embodiment, corresponding to the difference between the second angle
a2 and the first angle al being transitioned to the gradual increasing, the opening angle between
the door 120 and the case 110 is in a range of between 50 degrees and 60 degrees, such as 50
degrees, 55 degrees, 60 degrees, and so on.

[00168] In the present embodiment, when the door 120 is in the closed state, a distance from the
center of the inner shaft 160 to the rear wall plane 125 is in a range between 0.75t and 0.77t, such
as 0.75t, 0.76t, 0.77t, and so on; a distance from the center of the inner shaft 160 to the side wall
plane 126 is in a range between 0.79t and 0.81t, such as 0.79t, 0.80t, 0.81t, and so on; a distance
from the center of the outer shaft 170 to the rear wall plane 125 is in a range between 0.59t and
0.61t, such as 0.59t, 0.60t, 0.61t, and so on; and a distance from the center of the outer shaft 170
to the side wall plane 126 is in a range between 0.49t and 0.51t, such as 0.49t, 0.50t, 0.51t, and so
on.

[00169] When the opening angle between the door 120 and the case 110 is the first opening
angle, a distance from the center of the inner shaft 160 to the rear wall plane 125 is in a range
between 0.51t and 0.53t, such as 0.51t, 0.52t, 0.53t, and so on; a distance from the center of the
inner shaft 160 to the side wall plane 126 is in a range between 0.64t and 0.66t, such as 0.64t, 0.65t,
0.66t, and so on; a distance from the center of the outer shaft 170 to the rear wall plane 125 isin a
range between 0.50t and 0.52t, such as 0.50t, 0.51t, 0.52t, and so on; and a distance from the center
of the outer shaft 170 to the side wall plane 126 is in a range between 0.30t and 0.32t, such as 0.30t,
0.31t, 0.32t, and so on.

[00170] When the opening angle between the door 120 and the case 110 is the second opening
angle, a distance from the center of the inner shaft 160 to the rear wall plane 125 is in a range
between 0.37t and 0.39t, such as 0.37¢t, 0.38t, 0.39t, and so on; a distance from the center of the
inner shaft 160 to the side wall plane 126 is in a range between 0.52t and 0.54t, such as 0.52t, 0.53t,
0.54t, and so on; a distance from the center of the outer shaft 170 to the rear wall plane 125 isin a
range between 0.55t and 0.57t, such as 0.55t, 0.56t, 0.57t, and so on; and a distance from the center
of the outer shaft 170 to the side wall plane 126 is in a range between 0.22t and 0.24t, such as 0.22t,
0.23t, 0.24t, and so on.
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[00171] In the present embodiment, the inner slot 140 includes a third inner slot section 143
connected to the second inner slot section 142. The third inner slot section 143 is a circular arc,
taking the termination position of the second outer slot section 152 as a center. When the door 120
is being opened, under the action of the hinge assembly 120, from the position of the second
opening angle relative to the case 110 to the position of the third opening angle relative to the case
110, the outer shaft 170 rotates relative to the termination position of the second outer slot section
152 of the second outer slot 150, and synchronously, the inner shaft 160 moves, relative to the
inner slot 140, from the starting position of the third inner slot section 143 to the termination
position of the third inner slot section 143.

[00172] In the present embodiment, the third opening angle is in a range between 122 degrees
and 132 degrees, such as 122 degrees, 127 degrees, 132 degrees, and so on.

[00173] Asshown in FIG. 27, in a fourth embodiment, the case assembly 20 includes a case 210,
a door 220, and a hinge assembly 230. The case 210 defines a receiving space, and the receiving
space has an opening. The door 220 covers the opening to block the opening. The hinge assembly
230 is disposed at a pivot side of the case 210. The hinge assembly 230 is configured to pivotally
connect the case 210 with the door 220. Definitions of the inner edge 221, the outer edge 222, the
first reference plane 223, and the second reference plane 224 may be referred to the definitions of
the case assembly 10 in the third embodiment of the present disclosure, and will not be repeated
herein.

[00174] Differences between the present embedment and the above embodiments are as follows.
In the present embodiment, the inner slot 240 and the outer shaft 250 of the hinge assembly 230
are located on the door 220, and the inner shaft 260 and the outer slot 270 of the hinge assembly
230 are located on the case 210. The outer slot 270 is engaged with the outer shaft 250, such that
a shaft center of the outer shaft 250 serves as the first hinge point. The inner slot 240 is engaged
with the inner shaft 260, such that a shaft center of the inner shaft 260 serves as the second hinge
point. The second hinge point is disposed, compared to the first hinge point, away from the outer
edge 222. Obviously, configuration of the hinge point in the present embodiment is the same as
that in the above embodiment.

[00175] When the door 220 is being opened, under the action of the hinge assembly 230, relative
to the case 210, the door 220 moves along a first movement direction relative to the case 210 at
the first hinge point and moves along a second movement direction relative to the case 210 at the
second hinge point. A first angle 621 is generated between the first movement direction and the
first reference plane 223. A second angle 022 is generated between the second movement direction

and the first reference plane 223. Definitions of the first angle 621 and the second angle 622 are
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referred to the definitions in the above-described third embodiment of the case assembly 10, and
will not be repeated herein.

[00176] Asshown in FIG. 28 and FIG. 29, in the process of rotating the door 220 from the closed
state to the position of the first opening angle relative to the case, the second angle 622 is positive
and less than 90 degrees; the first angle 621 gradually decreases from a first initial angle, which is
positive and less than 90 degrees, to a first termination angle; and a difference between the second
angle 022 and the first angle 621, corresponding to the same opening angle between the door 220
and the case 210, gradually increases. From the perspective of motion relationships, the above
motion trends at the two hinge points correspond to motions of the door relative to the case, and
the motions include rotation and movement. The movement has a tendency of moving away from
the first reference plane and the second reference plane, counteracting a tendency of the door
compressing the case and exceeding the side of the case assembly. Therefore, in the present
disclosure, the door is prevented from excessively compressing the case or excessively exceeding
the side of the case assembly.

[00177] Inthe present embodiment, the first opening angle is in a range between 25 degrees and
31 degrees, such as 25 degrees, 27 degrees, 31 degrees, and so on.

[00178] In the present embodiment, the first initial angle is in a range between +33 degrees and
+23 degrees, such as +33 degrees, +28 degrees, +23 degrees, and so on. A first termination angle
is in a range between -5 degrees and -15 degrees, such as -5 degrees, -10 degrees, -15 degrees, and
so on. The second angle 022 is in a range between +78 degrees and +64 degrees, such as +78
degrees, +72 degrees, +64 degrees, and so on.

[00179] In the present embodiment, when the door 220 is rotated from the closed state to the
position of the first opening angle relative to the case, a ratio of a length of the trajectory of the
inner shaft 260 moving relative to the inner slot 240 to a length of the trajectory of the outer shaft
250 moving relative to the outer slot 270 is in a range of between 1.5 and 1.7, such as 1.5, 1.56,
1.6, 1.7, and so on. In this way, the door 220 is enabled to be rotated relative to the case 210, in
the counterclockwise direction, as shown in FIG. 24.

[00180] As shown in FIG. 30, while the door 220 is being opened from the position of the first
opening angle relative to the case to the position of the second opening angle relative to the case,
the first angle 621 gradually increases from a second initial angle, which has an absolute value of
less than 90 degrees, to a second termination angle. The second angle 622 is gradually increased
from a third initial angle, which is less than 90 degrees and is expressed as a positive value, to a
third termination angle. A difference between the second angle 622 and the first angle 621,

corresponding to the same opening angle between the door 220 and the case, is at least firstly
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gradually increased to counteract an increase in a projection of a connection line between the outer
shaft 250 and the outer edge 222 onto the first reference plane 223 and to counteract an increase
in a projection of a connection line between the outer shaft 250 and the inner edge 221 onto the
second reference plane 224. In this way, the door 220 is prevented from exceeding the side of the
case 210 (i.e., the second reference plane 224) and from excessively compressing the case 210,
while the door 220 is being opened.

[00181] In the present embodiment, the second opening angle is in a range between 57 degrees
and 60 degrees, such as 57 degrees, 58 degrees, 60, and so on.

[00182] In the present embodiment, the second initial angle is in a range between -5 degrees and
-15 degrees, such as -5 degrees, -10 degrees, -15 degrees, and so on. The second termination angle
is in arange between +37 degrees and +47 degrees, such as +37 degrees, +42 degrees, +47 degrees,
and so on. The third initial angle is in a range between +65 degrees and +75 degrees, such as +65
degrees, +70 degrees, +75 degrees, and so on. The third termination angle is in a range between
+108 degrees and +118 degrees, such as +118 degrees, +123 degrees, +118 degrees, and so on.
[00183] In the present embodiment, while the door 220 is rotated from the position of the first
opening angle relative to the case to the position of the second opening angle relative to the case,
a ratio of a length of the trajectory of the inner shaft 260 moving relative to the inner slot 240 to a
length of the trajectory of the outer shaft 250 moving relative to the outer slot 270 is in a range
between 2.1 and 2.3, such as 2.1, 2.18, 2.2, 2.3 and so on. In this way, the door 220 is enabled to
move relative to the case 210 in the counterclockwise direction as shown in FIG. 24.

[00184] In the present embodiment, the thickness of the door 220 (i.e., the length of the door
220 in a direction parallel to the second reference plane 224) is t. While the door 220 is being
rotated, under the action of the hinge assembly 230, from the closed position to the position of the
maximum opening angle with respect to the case 210, a distance between the center of the inner
shaft 260 and the first reference plane 223 is in a range between 0.75t and 0.77t, such as 0.75t,
0.76t, 0.77t, and so on. A distance between the center of the inner shaft 260 and the second
reference plane 224 is in a range between 0.79t and 0.81t, such as 0.79¢t, 0.80t, 0.81t, and so on.
When the door 220 is in the closed state, a distance between the outer shaft 250 and the first
reference plane 223 is in a range between 0.55t and 0.57t, such as 0.55t, 0.56t, 0.57t, and so on. A
distance between the outer shaft 250 and the second reference plane 224 is in a range between
0.22t and 0.24t, such as 0.22t, 0.23t, 0.24t, and so on. When the angle between the door 220 and
the case is the first opening angle, a distance between the center of the outer shaft 250 and the first
reference plane 223 is in a range between 0.59t and 0.61t, such as 0.59¢t, 0.60t, 0.61t, and so on;

and a distance between the center of the outer shaft 250 and the second reference plane 224 is in a
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range between 0.40t and 0.42t, such as 0.40t, 0.41t, 0.42t, and so on. When angle between the door
body 220 and the case is the second opening angle, a distance between the center of the outer shaft
250 and the first reference plane 223 is in a range between 0.59t and 0.61t, such as 0.59t, 0.60t,
0.61t, and so on; a distance between the center of the outer shaft 250 and the second reference
plane 224 is in a range between 0.49t and 0.51t, such as 0.49t, 0.50t, 0.51t, and so on.

[00185] In the present embodiment, a point of the door 220 is determined as a reference point.
The reference point coincides with the center of the outer shaft 250 when the outer shaft 250 is
located at the termination position of the outer slot 270. A process of the first perpendicular
distance from the reference point to the outer edge 222 and the second perpendicular distance from
the reference point to the inner edge 221 being changed may be similar to that in the above-
mentioned third embodiment of the case assembly 10, and will not be repeated herein.

[00186] Asshown in FIG. 31, in a fifth embodiment of the present disclosure, the case assembly
30 includes a case 310, a door 320, and a hinge assembly 330. The case 310 defines a receiving
space, and the receiving space has an opening. The door 320 covers the opening to block the
opening. The hinge assembly 330 is disposed at a pivot side of the case 310. The hinge assembly
330 is configured to pivotally connect the case 310 to the door 320. Definitions of the inner edge
321 of the door 320, the outer edge 322 of the door 320, the first reference plane 323, and the
second reference plane 324 may be referred to the definitions of the case assembly 10 in the third
embodiment of the present disclosure, and will not be repeated herein.

[00187] Differences between the present embedment and the above embodiments are as follows.
In the present embodiment, the inner shaft 340 and the outer slot 350 of the hinge assembly 330
are disposed on the door 320, and the inner slot 360 and the outer shaft 370 of the hinge assembly
330 are disposed on the case 310. The outer slot 350 is engaged with the outer shaft 370, such that
the center of the outer shaft 370 serves as the first hinge point. The inner slot 360 is engaged with
the inner shaft 340, such that the center of the inner shaft 340 serves as the second hinge point.
The second hinge point is disposed, compared to the first hinge point, away from the outer edge
322. In the process of opening the door 320 relative to the case 310 under the action of the hinge
assembly 330, the door 320 moves in a first movement direction relative to the case 310 at the first
hinge point and moves in a second movement direction relative to the case 310 at the second hinge
point. A first angle 031 is generated between the first movement direction and the first reference
plane 323, and a second angle 032 is generated between the second movement direction and the
first reference plane 323. Definitions of the first angle 631 and the second angle 632 may be
referred to the description in the third embodiment of the case assembly 10 in the above, and will

not be repeated herein.
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[00188] Asshown in FIG. 32 and FIG. 33, in the process of rotating the door 320 from the closed
state to the position of the first opening angle relative to the case, the second angle 632 is positive
and less than 90 degrees; the first angle 631 gradually decreases from a first initial angle, which is
positive and less than 90 degrees, to a first termination angle; and a difference between the second
angle 0632 and the first angle 631, corresponding to the same opening angle between the door 320
and the case 310, gradually increases. From the perspective of motion relationships, the above
motion trends at the two hinge points correspond to motions of the door relative to the case, and
the motions include rotation and movement. The movement has a tendency of moving away from
the first reference plane and the second reference plane, counteracting a tendency of the door
compressing the case and exceeding the side of the case assembly. Therefore, in the present
disclosure, the door is prevented from excessively compressing the case or excessively exceeding
the side of the case assembly.

[00189] In the present embodiment, the first opening angle between the door and the case is in
arange between 25 degrees and 31 degrees, such as 25 degrees, 29 degrees, 31 degrees, and so on.
[00190] In the present embodiment, the first initial angle is in a range between +55 degrees and
+45 degrees, such as +55 degrees, +50 degrees, +45 degrees, and so on. The first termination angle
is in a range between +1 degrees and +11 degrees, such as +1 degrees, +6, +11 degrees, and so on.
The second angle 032 is in a range between +0 degrees and +18 degrees, specifically between 5
degrees and 13 degrees, such as +0 degrees, +9 degrees, +18 degrees, and so on, and is gradually
decreased.

[00191] In the present embodiment, when the door 320 is rotated from the closed state to the
position of the first opening angle relative to the case, a ratio of a length of the trajectory of the
inner shaft 340 moving relative to the inner slot 360 to a length of the trajectory of the outer shaft
370 moving relative to the outer slot 350 is in a range of from 1.5 to 1.7, such as 1.5, 1.58, 1.6, 1.7
and so on. In this way, the door 320 is enabled to be rotated relative to the case 310 in the
counterclockwise direction as shown in FIG. 26.

[00192] As shown in FIG. 34, while the door 320 is being opened from the position of the first
opening angle relative to the case to the position of the second opening angle relative to the case,
the first angle 631 gradually increases from a second initial angle, which has an absolute value of
less than 90 degrees, to a second termination angle; the second angle 632 gradually increases from
a third initial angle, which is positive and is less than 90 degrees, to a third termination angle; and
a difference between the second angle 032 and the first angle 631, corresponding to the same
opening angle between the door 320 and the case 310, at least firstly gradually increases to

encounter an increase in a projection of a connection line between the outer shaft 370 and the outer

36



edge 322 onto the first reference plane 323 and to encounter an increase of a projection of a
connection line between the outer shaft 370 and the inner edge 321 onto the second reference plane
324. In this way, the door 320 is prevented from exceeding the side of the case 310 (i.e., the second
reference plane 324) and from excessively compressing the case 310, while the door is being
opened.

[00193] In the present embodiment, the second opening angle between the door and the case is
in a range between 57 degrees and 60 degrees, such as 57 degrees, 58 degrees, 60 degrees, and so
on.

[00194] In the present embodiment, the second initial angle is in a range between +1 degrees
and +11 degrees, such as +1 degrees, +6 degrees, +11 degrees, and so on. The second termination
angle is in a range between +36 degrees and +46 degrees, such as +36 degrees, +41 degrees, +46
degrees, and so on. The third initial angle is in a range between 0 degrees and +10 degrees, such
as 0 degrees, 5 degrees, or 10 degrees, and so on. The third termination angle is in a range between
+45 and +55 degrees, such as +45 degrees, +50 degrees, +55 degrees, and so on.

[00195] In the present embodiment, while the door 320 is rotated from the position of the first
opening angle relative to the case to the position of the second opening angle relative to the case,
a ratio of a length of the trajectory of the inner shaft 340 moving relative to the inner slot 360 to a
length of the trajectory of the outer shaft 370 moving relative to the outer slot 350 is in a range of
from 3.0 to 3.2, such as 3.0, 3.1, 3.13, 3.2 and so on. In this way, the door 320 is enabled to be
rotated relative to the case 310 in the counterclockwise direction as shown in FIG. 26.

[00196] In the present embodiment, the thickness of the door 320 (i.e., the length of the door
320 in a direction parallel to the second reference plane 324) is t. While the door 320 is being
opened, under the action of the hinge assembly 330, from the closed state to the position of the
maximum angle with respect to the case 310, a distance between the outer shaft 370 and the first
reference plane 323 is in a range between 0.59t and 0.61t, such as 0.59¢t, 0.60t, 0.61t, and so on; a
distance between the center of the outer shaft 370 and the second reference plane 324 is in a range
between 0.49t and 0.51t, such as 0.49t, 0.50t, 0.51t, and so on. When the door 320 is in the closed
state, a distance between the center of the inner shaft 340 and the first reference plane 323 is in a
range between 0.21t and 0.23t, such as 0.21t, 0.22t, 0.23t, and so on; a distance between the center
of the inner shaft 340 and the second reference plane 324 is in a range between 0.17t and 0.19t,
such as 0.17t, 0.18t, 0.19t, and so on. When the angle between the door 320 and the case is the first
opening angle, a distance between the center of the inner shaft 340 and the first reference plane
323 is in a range between 0.27t and 0.29¢t, such as 0.27t, 0.28t, 0.29t, and so on; a distance between

the center of the inner shaft 340 and the second reference plane 324 is in a range between 0.52t
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and 0.54t, such as 0.52t, 0.53t, 0.54t, and so on. When the angle between the door 320 and the case
is the second opening angle, a distance between the center of the inner shaft 340 and the first
reference plane 323 is in a range between 0.37t and 0.39t, such as 0.37t, 0.38t, 0.39t, and so on; a
distance between the center of the inner shaft 340 and the second reference plane 324 is in a range
between 0.76t and 0.78 t between, such as 0.76t, 0.77t, 0.78t, and so on.

[00197] In the present embodiment, a point of the door 320 is determined as a reference point.
The reference point coincides with the first hinge point. A process of the first perpendicular
distance from the reference point to the outer edge 322 and the second perpendicular distance from
the reference point to the inner edge 321 being changed is similar to that described in the above
third embodiment of the case assembly 10, and will not be repeated herein.

[00198] Asshown in FIG. 35, in a sixth embodiment of the present disclosure, the case assembly
40 includes a case 410, a door 420, and a hinge assembly 430. The case 410 defines a receiving
space, and the receiving space has an opening. The door 420 covers the opening to block the
opening. The hinge assembly 430 is disposed at a pivot side of the case 410, the hinge assembly
430 is configured to pivotally connect the case 410 to the door 420. Definitions of the inner edge
421, the outer edge 422, the first reference plane 423, and the second reference plane 424 of the
door 420 are referred to the definitions in the third embodiment of the case assembly 10 as
described above, and will not be repeated herein.

[00199] Differences between the present embedment and the above embodiments are as follows.
In the present embodiment, the inner shaft 440 and the outer shaft 450 of the hinge assembly 430
are disposed on the door 420, and the inner slot 460 and the outer slot 470 of the hinge assembly
430 are defined in the case 410. The outer slot 470 is engaged with the outer shaft 450, such that
the center of the outer shaft 450 serves as a first hinge point. The inner slot 460 is engaged with
the inner shaft 440, such that the center of the inner shaft 440 serves as a second hinge point. The
second hinge point is disposed, compared to the first hinge point, away from the outer edge 422.
While the door 420 is being opened relative to the case 410 under the action of the hinge assembly
430, the door 420 moves in a first movement direction relative to the case 410 at the first hinge
point and moves in a second movement direction relative to the case 410 at the second hinge point.
A first angle 641 is generated between the first movement direction and the first reference plane
423, and a second angle 042 is generated between the second movement direction and the first
reference plane 423. Definitions of the first angle 641 and the second angle 042 are referred to the
definitions in the third embodiment of the case assembly 10 as described in the above, and will not
be repeated herein.

[00200] Asshown in FIG. 36 and FIG. 37, in the process of rotating the door 420 from the closed
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state to the position of the first opening angle relative to the case, the second angle 042 is positive
and less than 90 degrees; the first angle 641 gradually decreases from a first initial angle, which is
positive and less than 90 degrees, to a first termination angle; and a difference between the second
angle 0642 and the first angle 641, corresponding to the same opening angle between the door 420
and the case 410, gradually increases. From the perspective of motion relationships, the above
motion trends at the two hinge points correspond to motions of the door relative to the case, and
the motions include rotation and movement. The movement has a tendency of moving away from
the first reference plane and the second reference plane, counteracting a tendency of the door
compressing the case and exceeding the side of the case assembly. Therefore, in the present
disclosure, the door is prevented from excessively compressing the case or excessively exceeding
the side of the case assembly.

[00201] In the present embodiment, the first opening angle is in a range between 25 degrees and
31 degrees, such as 25 degrees, 27 degrees, 31 degrees, and so on.

[00202] In the present embodiment, the first initial angle is in a range between +33 degrees and
+23 degrees, such as +33 degrees, +28 degrees, +23 degrees, and so on. The first termination angle
is in a range between -5 degrees and -15 degrees, such as -5 degrees, -10 degrees, -15 degrees, and
so on. The second angle 622 is in a range between +0 degrees and +18 degrees, such as +0 degrees,
+8 degrees, +18 degrees, and so on, and is gradually decreased.

[00203] In the present embodiment, when the door 420 is rotated from the closed state to the
position of the first opening angle relative to the case, a ratio of a length of the trajectory of the
inner shaft 440 moving relative to the inner slot 460 to a length of the trajectory of the outer shaft
450 moving relative to the outer slot 470 is in a range of between 1.8 and 2.0, such as 1.8, 1.87,
1.9, 2.0, and so on. In this way, the door 420 is enabled to be rotated relative to the case 410 in the
counterclockwise direction as shown in FIG. 28.

[00204] As shown in FIG. 38, while the door 420 is being opened from the position of the first
opening angle relative to the case to the position of the second opening angle relative to the case,
the first angle 041 gradually increases from a second initial angle, which has an absolute value of
less than 90 degrees, to a second termination angle; the second angle 642 gradually increases from
a third initial angle, which is expressed as a positive value and is less than 90 degrees, to a third
termination angle; and a difference between the second angle 0642 and the first angle 641,
corresponding to the same opening angle between the door 420 and the case 410, at least firstly
gradually increases to counteract an increase in a projection of a connection line between the outer
shaft 450 and the outer edge 422 onto the first reference plane 423 and to counteract an increase
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second reference plane 424. In this way, the door 420 is prevented from exceeding the side of the
case 410 (i.e., the second reference plane 424) and from excessively compressing the case 420,
while the door is being opened.

[00205] In the present embodiment, the second opening angle between the door and the case is
in a range between 57 degrees and 60 degrees, such as 57 degrees, 58 degrees, 60 degrees, and so
on.

[00206] In the present embodiment, the second initial angle is in a range between -5 degrees and
-15 degrees, such as -5 degrees, -10 degrees, -15 degrees, and so on. The second termination angle
is in a range between +37 degrees and +47 degrees, such as +37 degrees, +42 degrees, +47 degrees,
and so on. The third initial angle is in a range between +0 degrees and +10 degrees, such as +0
degrees, +6 degrees, +10 degrees, and so on. The third termination angle is in a range between +45
degrees and +55 degrees, such as +45 degrees, +51 degrees, +55 degrees, and so on.

[00207] In the present embodiment, when the door 420 is rotated to be opened from the position
of the first opening angle relative to the case to the position of the second opening angle relative
to the case, a ratio of a length of the trajectory of the inner shaft 440 moving relative to the inner
slot 460 to a length of the trajectory of the outer shaft 450 moving relative to the outer slot 470 is
in a range between 3.0 and 3.2, such as 3.0, 3.1, 3.2 and so on. In this way, the door 420 is enabled
to be rotated relative to the case 410 in the counterclockwise direction as shown in FIG. 28.
[00208] In the present embodiment, the thickness of the door 420 (i.e., the length of the door
420 in a direction parallel to the second reference plane 424) is t. When the door 420 is in the
closed state, a distance between the center of the inner shaft 440 and the first reference plane 423
is in a range between 0.21t and 0.23t, such as 0.21t, 0.22t, 0.23t, and so on; a distance between the
center of the inner shaft 440 and the second reference plane 424 is in a range between 0.17t and
0.19t, such as 0.17t, 0.18t, 0.19t, and so on; a distance between the center of the outer shaft 450
and the first reference plane 423 is in a range between 0.55t and 0.57t, such as 0.55t, 0.56t, 0.57t,
and so on; and a distance between the center of the outer shaft 450 and the second reference plane
424 is in a range of between 0.22t and 0.24t, such as 0.22t, 0.23t, 0.24t, and so on. When the angle
between the door 420 and the case is the first opening angle, a distance between the center of the
inner shaft 440 and the first reference plane 423 is in a range between 0.27t and 0.29t, such as
0.27t, 0.28t, 0.29t, and so on; a distance between the center of the inner shaft 440 and the second
reference plane 424 is in a range between 0.52t and 0.54t, such as 0.52t, 0.53t, 0.54t, and so on; a
distance between the center of the outer shaft 450 and the first reference plane 423 is in a range
between 0.59t and 0.61t, such as 0.59t, 0.60t, 0.61t, and so on; and a distance between the center

of the outer shaft 450 and the second reference plane 424 is in a range between 0.40t and 0.42t,

40



such as 0.40t, 0.41t, 0.42t, and so on. When the the angle between the door 420 and the case is the
second opening angle, a distance between the center of the inner shaft 440 and the first reference
plane 423 is in a range between 0.37t and 0.39¢, such as 0.37t, 0.38t, 0.39t, and so on; a distance
between the center of the inner shaft 440 and the second reference plane 424 is in a range between
0.76t and 0.78t, such as 0.76t, 0.77t, 0.78t, and so on; a distance between the center of the outer
shaft 450 and the first reference plane 423 is in a range between 0.59t and 0.61t, such as 0.59t,
0.60t, 0.61t, and so on; and a distance between the center of the outer shaft 450 and the second
reference plane 424 is in a range between 0.49t and 0.51t, such as 0.49t, 0.50t, 0.51t, and so on.
[00209] In the present embodiment, a point of the door 420 is determined as a reference point.
The reference point coincides with the center of the outer shaft 450 when the outer shaft 450 is
located at the termination position of the outer slot 470. A process of the first perpendicular
distance from the reference point to the outer edge 422 and the second perpendicular distance from
the reference point to the inner edge 421 being changed is similar to that in the third embodiment
of the above-mentioned case assembly 10, and will not be repeated herein.

[00210] As shown in FIG. 39, in a seventh embodiment of the present disclosure, the case
assembly 50 includes a case 510, a door 520, and a hinge assembly 530. The case 510 defines a
receiving space, and the receiving space has an opening. The door 520 covers the opening to block
the opening. The hinge assembly 530 is disposed at a pivot side of the case 510. The hinge
assembly 530 is configured to pivotally connect the case 510 to the door 520. Definitions of the
inner edge 521, the outer edge 522, the first reference plane 523, and the second reference plane
524 of the door 520 are referred to the definitions in the third embodiment of the case assembly
10 as described in the above, and will not be repeated herein.

[00211] Differences between the present embedment and the above embodiments are as follows.
In the present embodiment, the hinge assembly 530 includes a slot 540 defined in the door 520
and a shaft 550 arranged on the case. The slot 540 is engaged with the shaft 550, such that a center
of the shaft 550 serves as a second hinge point. The hinge assembly 530 further includes a
connecting rod 560. An end of the connecting rod 560 is connected with the door 520 and serves
as a first hinge point. The other end of the connecting rod 560 is hinged to the case 510. The second
hinge point is disposed, compared to the first hinge point, away from the outer edge 522. While
the door 520 is being opened, under the action of the hinge assembly 530, relative to the case 510,
the door 520 moves in a first movement direction relative to the case 510 at the first hinge point
and moves in a second movement direction relative to the case 510 at the second hinge point. A
first angle 051 is generated between the first movement direction and the first reference plane 523,

and a second angle 052 is generated between the second movement direction and the first reference
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plane 523. Definitions of the first angle 651 and the second angle 652 are referred to the third
embodiment of the case assembly 10 as described in the above, and will not be repeated herein.
[00212] As shown in FIG. 40, in the process of rotating the door 520 from the closed state to the
position of the first opening angle relative to the case, the second angle 652 is positive and less
than 90 degrees; the first angle 651 gradually decreases from a first initial angle, which is positive
and less than 90 degrees, to a first termination angle; and a difference between the second angle
052 and the first angle 051, corresponding to the same opening angle between the door 520 and
the case 510, gradually increases. From the perspective of motion relationships, the above motion
trends at the two hinge points correspond to motions of the door relative to the case, and the
motions include rotation and movement. The movement has a tendency of moving away from the
first reference plane and the second reference plane, counteracting a tendency of the door
compressing the case and exceeding the side of the case assembly. Therefore, in the present
disclosure, the door is prevented from excessively compressing the case or excessively exceeding
the side of the case assembly.

[00213] In the present embodiment, the first opening angle between the door and the case is in
a range between 25 degrees and 31 degrees, such as 25 degrees, 27 degrees, or 31 degrees.
[00214] In the present embodiment, the first initial angle is in a range between +36 degrees and
+26 degrees, such as +36 degrees, +31 degrees, +26 degrees, and so on. The first termination angle
is in a range between -5 degrees and +5 degrees, such as -5 degrees, 0 degrees, +5 degrees, and so
on. The second angle 052 is in a range between +78 degrees and +64 degrees, such as +78 degrees,
+71 degrees, +64 degrees, and so on.

[00215] As shown in FIG. 41, in the present embodiment, while the door 520 is being opened
from the position of the first opening angle relative to the case to the position of the second opening
angle relative to the case, the first angle 051 is further decreased, and the second angle 652 is
gradually increased from a second initial angle, which is positive and less than 90 degrees, to a
second termination angle.

[00216] In the present embodiment, the first angle 6 51 is further decreased to reach a range
between -9 degrees and -19 degrees, such as -9 degrees, -14 degrees, -19 degrees, and so on. The
second initial angle is in a range between +64 degrees and +74 degrees, such as +64 degrees, +69
degrees, +74 degrees, and so on. The second termination angle is in a range between +108 degrees
and +118 degrees, such as +108 degrees, +113 degrees, +118 degrees, and so on.

[00217] Based on the above-described embodiments, the case assembly of the present disclosure
includes the case, the door, and the hinge assembly. The case defines the receiving space, and the
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assembly is disposed at the pivotal side of the case. The hinge assembly is configured to pivotally
connect the case to the door. The door has the inner edge and the outer edge located on the pivotal
side. The case assembly has the first reference plane and the second reference plane. The first
reference plane, when the door is in the closed state, passes through the inner edge and is parallel
to the plane on which the opening is located. The second reference plane, when the door is in the
closed state, passes through the outer edge and is perpendicular to the plane on which the opening
is located. The first reference plane and the second reference plane are not displaced with respect
to the case when the door is being opened with respect to the case.

[00218] The hinge assembly has the first hinge point and the second hinge point. The second
hinge point is disposed, compared to the first hinge point, away from the outer edge. In the process
of opening, under the action of the hinge assembly, the door relative to the case, the door moves
in the first movement direction relative to the case at the first hinge point and moves in the second
movement direction relative to the case at the second hinge point. The first angle is generated
between the first movement direction and the first reference plane, and the second angle is
generated between the second movement direction and the first reference plane. When the first
movement direction is extending away from the first reference plane, the first angle is a positive
value. When the first movement direction is extending away from the second reference plane, the
absolute value of the first angle is less than 90 degrees. When the second movement direction is
extending away from the second reference plane, the second angle is a positive value. When the
second movement direction is extending away from the second reference plane, the absolute value
of the second angle is less than 90 degrees.

[00219] In the process of rotating the door from the closed state to the position of the first
opening angle relative to the case, the second angle is positive and less than 90 degrees; the first
angle gradually decreases from the first initial angle, which is positive and less than 90 degrees, to
the first termination angle; and the difference between the second angle and the first angle,
corresponding to the same opening angle between the door and the case, gradually increases. In
the process of rotating the door from the position of the first opening angle relative to the case to
the position of the second opening angle relative to the case, the first angle gradually increases
from the second initial angle, which has an absolute value of less than 90 degrees, to the second
termination angle; the second angle gradually increases from the third initial angle, which is
positive and less than 90 degrees, to the third termination angle; and the difference between the
second angle and the first angle, corresponding to the same opening angle between the door and
the case, at least firstly gradually increases.

[00220] In addition, in the process of opening, under the action of the hinge assembly, the door
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from the closed state to the position of the maximum angle with respect to the case, the first hinge
point moves from the starting position to the termination position. A point of the door is further
determined as the reference point. The reference point coincides with one of the starting position
or the termination position of the first hinge point, and the coinciding one of the starting position
or the termination position refers to the position located furthest away from the second reference
plane. In addition, while the door is being opened, the reference point is not displaced with respect
to the case. A first perpendicular line is generated from the reference point to the outer edge, and
a first perpendicular distance is generated, along the first perpendicular line, from the reference
point to the outer edge. A second perpendicular line is generated from the reference point to the
inner edge, and a second perpendicular distance is generated, along the second perpendicular line,
from the reference point to the inner edge. A third angle is generated between the first
perpendicular line and the first reference plane, and a fourth angle is generated between the second
perpendicular line and the first reference plane. In the process of rotating the door from the closed
state to the position of the first opening angle with respect to the case, the first perpendicular
distance and the second perpendicular distance are gradually decreased; the third angle is gradually
decreased within the range between 0 degrees and 90 degrees; and the fourth angle is gradually
increased within the range between 0 degrees and 90 degrees. In the process of rotating the door
from the position of the first opening angle relative to the case to the position of second opening
angle with respect to the case, the first perpendicular distance is gradually decreased; the third
angle is gradually decreased within the range between 0 degrees and 90 degrees; and the fourth
angle is gradually increased and exceeds 90 degrees when the angle between the door and the case
is within the predetermined angle range and before the second opening angle is reached. The
second perpendicular distance is gradually increased when the angle between the door and the case
is within the predetermined angle range.

[00221] For the hinge assembly described above, the door 120 may rotate relative to the case
110, and the inner edge 121 and outer edge 122 of the door 120 have certain trajectories relative
to each other, as shown in FIG. 42 and FIG. 43.

[00222] While the door 120 is being opened, under the action of the hinge assembly 130, from
the closed state to the position of the first opening angle relative to the case, the outer edge 122
moves along the first outer edge trajectory A1B1 towards the first reference plane X, and the inner
edge 121 moves along the first inner edge trajectory A2B2 towards the side of the second reference
plane Y facing towards the opening. For movements of the outer edge 121 and the inner edge 122
in their respective directions, the radius of curvature of the first outer edge trajectory A1BI is

greater than or equal to 5t, and the distance of the first outer edge trajectory A1B1 exceeding the
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side of the second reference plane Y away from the opening is less than or equal to the first
predetermined distance d1. The radius of curvature of the first inner edge trajectory A2B2 is greater
than or equal to 100t, and the distance of the first inner edge trajectory A2B2 exceeding the side
of the first reference plane X facing toward the opening is less than or equal to the second
predetermined distance d2. The t is the thickness of the door. Based on the radiuses of curvature
of the movement trajectories, and based on the limitation of the distances of the trajectories
exceeding the reference planes, the door is able to move smoothly without exceeding a
predetermined range.

[00223] Specific values of the first predetermined distance and the second predetermined
distance may be determined based on demands of actual products. For example, the first
predetermined distance may be determined according to the distance between the case assembly
and the wall in which the case assembly is embedded, and the second distance may be determined
according to a thickness or elasticity of a door block for the case. The thickness of the door is taken
in the present embodiment as a reference, and the first predetermined distance and the second
predetermined distance are limited to be within the range of 0~0.15 times of the thickness of the
door. When 0 times is determined, the door is limited as not compressing the case or exceeding
the side of the case assembly. In the present embodiment, 0.1 times is determined, and that is, the
distance that the door exceeds the side of the case assembly is allowed to be 0.1 times of the
thickness of the door. Alternatively, the first predetermined distance and the second predetermined
distance may be determined based on experiences. The first predetermined distance may be
determined within the range between Omm and 4mm, and the second predetermined distance may
be determined within the range between Omm and 2mm. Similarly, when each of the first
predetermined distance and the second predetermined distance is Omm, the door does not exceed
the side of the case assembly. In the present embodiment, the first predetermined distance is 3mm,
and the second predetermined distance is 1mm, and that is the allowed distance of the door
exceeding the side of the case.

[00224] Further, in the present embodiment, the end point B2 of the first inner edge trajectory
A2B?2 is located on the first reference plane X. Alternatively, the end point B2 is located on the
side of the first reference plane X away from the opening, and the distance from the end point B2
to the first reference plane X is less than or equal to 0.058t. The end point B1 of the first outer
edge trajectory A1B1 is located on the second reference plane Y. Alternatively, the end point B1 is
located on the side of the second reference plane Y facing towards the opening, and the distance
from the end point B1 to the second reference plane Y is less than or equal to 0.135t.

[00225] That is, after the door body 120 is opened to reach the position of the first opening angle
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relative to the case, the inner edge 122 of the door 120 does not compress the case 110 and does
not move excessively away from the case 110. The outer edge 121 does not extend beyond the side
of the case assembly 100 and does not move excessively towards the side of the second reference
plane Y facing towards the opening. In this way, the door 12 is not displaced obviously while being
opened, and the door 120 may move more stably.

[00226] When the door 120 is opened from the position of the first opening angle relative to the
case to the position of the second opening angle relative to the case, the inner edge 121 moves
along the second inner edge trajectory to the side of the second reference plane Y facing the
opening and towards the side of the first reference plane X away from the opening; and the radius
of curvature of the second inner edge trajectory decreases gradually. The outer edge 122 moves
along the second outer edge trajectory towards the first reference plane X. The radius of curvature
of the second outer edge trajectory is greater than or equal to 5t. The distance of the second outer
edge trajectory exceeding the side of the second reference plane away from the opening is less
than or equal to the first predetermined distance. The second inner edge trajectory may be the
trajectory A2C2, and the second outer edge trajectory may be the trajectory A1C1.

[00227] The movement direction in which the inner edge 121 moves along the second inner edge
trajectory is away from the opening of the case, such that the door may be prevented from
compressing the case. The radius of curvature of the second outer edge trajectory of the outer edge
trajectory 122 is greater than or equal to 5t, and the distance of the second outer edge trajectory
exceeding the side of the second reference plane away from the opening is less than or equal to
the first predetermined distance. By analyzing the first outer edge trajectory, the above features
prevent the door from exceeding the side of the case assembly.

[00228] Under the action of the hinge assembly 130, the door 120 may further be opened from
the position of the second opening angle relative to the case to the position of the third opening
angle relative to the case 110. In this process, the inner edge 121 moves along the third inner edge
trajectory C2D2 toward the side of the first reference plane X away from the opening, and the
outer edge 122 moves along the third outer prong trajectory C1D1 toward the side of the second
reference plane Y facing toward the opening. The trajectories in this movement direction
correspond to a greater opening angle between the door 120 and the case.

[00229] The third inner edge trajectory C2D2 and the third outer edge trajectory C1D1 are
circular arcs that are concentrically with each other. The third inner edge trajectory C2D2 has the
radius of curvature of 0.55t-0.67t, and the third outer edge trajectory C1D1 has the radius of
curvature of 0.45t-0.55t.

[00230] Details of the three trajectories are as follows. The first trajectories correspond to the
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first opening angle of 25 degrees to 31 degrees between the door 12 and the case 11. The second
trajectories correspond to the second opening angle of 57 degrees to 60 degrees between the door
12 and the case 11. The third trajectories correspond to the third opening angle of 122 degrees to
132 degrees between the door 12 and the case 11.
[00231] The length of the first inner edge trajectory A2B2 is 0.465t, and the length of the first
outer edge trajectory A1B1 is 0.115t.
[00232] The length of the second outer edge trajectory BI1C1 is 0.2285t, and the second inner
edge trajectory B2C2 is set to allow the distance of the inner edge 121 moving on the second inner
edge trajectory B2C2 and an angle of the door 12 rotating relative to the case 11 to satisfy the
following formula:

01 = %9
[00233] The 01 is the rotating angle, the 0 is a predetermined angle of 100 degrees-113 degrees,
and the t1 is the moving distance.
[00234] A center of the third inner edge trajectory C2D?2 is located inside the door 12. The radius
of curvature of the third inner edge trajectory C2D2 is 0.61t. A center of the third outer edge
trajectory C1D1 is located inside the door 12. The radius of curvature of the third outer edge
trajectory C1D1 is 0.5t. A distance from the center of the third edge trajectories to the first reference
plane X is 0.6t, and a distance from the center of the third edge trajectories to the second reference
plane Y is 0.5t.
[00235] To summarize the above, various hinge assemblies that conform to the concepts of the
present disclosure all can solve the problem of the door compressing the case and exceeding the
side of the case assembly while the door is being opened. The case assembly as described in the
above may be applied to any door which may compress the case and have interference when
exceeding the case assembly, such as a refrigerator, a cabinet, and so on.
[00236] The present disclosure further provides a refrigeration apparatus. The refrigeration
apparatus includes the case assembly as described above, i.e., employing the door, the case, and
the hinge assembly between the door and the case as described above. The refrigeration apparatus
may be a refrigerator, a freezer, a wine cooler, a freshness cabinet, and so on.
[00237] The above shows only an implementation of the present disclosure, and is not intended
to limit the patent scope of the present disclosure. Any equivalent structure or equivalent process
transformation, performed based on the contents of the specification and the accompanying
drawings of the present disclosure, directly or indirectly applied in other related technical fields,

shall be equivalently included in the scope of the present disclosure.
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CLAIMS
What is claimed is:

1. A case assembly, comprising:

a case, defining a receiving space having an opening;

a door, configured to block the opening;

a hinge assembly, disposed body at a pivot side of the case and configured to pivotally connect
the case to the door;

wherein the door has an inner edge and an outer edge at the pivot side, the door has a first
reference plane and a second reference plane; the first reference plane, when the door is in a closed
state relative to the case, passes through the inner edge and is parallel to a plane in which the
opening is located; the second reference plane, when the door is in a closed state relative to the
case, passes through the outer edge and is perpendicular to the plane in which the opening is
located, the first reference plane and the second reference plane stay stationary with respect to the
case while the door is being opened with respect to the case;

a first hinge point and a second hinge point are formed on the hinge assembly; the second
hinge point, compared to the first hinge point, is located further away from the outer edge; while
the door is being opened, under an action of the hinge assembly, with respect to the case, the door
has a first movement direction with respect to the case at the first hinge point and has a second
movement direction with respect to the case at the second hinge point; a first angle is generated
between the first movement direction and the first reference plane, a second angle is generated
between the second movement direction and the first reference plane; when the first movement
direction is extending away from the first reference plane, the first angle is expressed as a positive
value; when the first movement direction is extending away from the second reference plane, an
absolute value of the first angle is less than 90 degrees; when the second movement direction is
extending away from the second reference plane, the second angle is expressed as a positive value;
when the second movement direction is extending away from the second reference plane, an
absolute value of the second angle is less than 90 degrees;

while the door is being opened from the closed state to a position of a first opening angle
relative to the case, the second angle is expressed as the positive value and is less than 90 degrees,
the first angle is expressed as the positive value and is decreased gradually from a first initial angle,
which is less than 90 degrees, to a first termination angle; a difference between the second angle
and the first angle, corresponding to a same opening angle between the door and the case, is

increased gradually.
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2. The case assembly according to claim 1, wherein the hinge assembly comprises an outer
slot defined in the door, an outer shaft arranged on the case, an inner slot defined in the door, and
an inner shaft arranged on the case;

the outer slot and the outer shaft are engaged with each other, the first hinge point is formed
at a center of the outer shaft; the inner slot and the inner shaft are engaged with each other, the

second hinge point is formed at a center of the inner shaft.

3. The case assembly according to claim 2, wherein the outer shaft is arranged on the case,
the outer slot is defined in the door, the first initial angle is between +55 degrees and +45 degrees,

and the first termination angle is +1 degrees and +11 degrees.

4. The case assembly according to claim 2, wherein the outer shaft is arranged on the door,
the outer slot is defined in the case, the first initial angle is between +33 degrees and +23 degrees,

and the first termination angle is between -5 degrees and -15 degrees.

5. The case assembly according to claim 3 or claim 4, wherein the inner shaft is arranged on
the case, the inner slot is defined in the door, the second angle is between +78 degrees and +64

degrees.

6. The case assembly according to claim 5, wherein the inner shaft and the outer shaft are
arranged on the case, the inner slot and the outer slot are defined in the door, a distance from the
center of the inner shaft to the first reference plane is between 0.75t and 0.77t, and a distance from
the center of the inner shaft to the second reference plane is between 0.79t and 0.81t, a distance
from the outer shaft to the first reference plane is between 0.59t and 0.61t, and a distance from the

outer shaft to the second reference plane is between 0.49t and 0.51t.

7. The case assembly according to claim 5, wherein the inner shaft and the outer shaft are
arranged on the case, the inner slot and the outer slot are defined in the door; and

when the door is being opened from the closed state to the position of the first opening angle
relative to the case, a ratio of a length of a trajectory of the inner shaft moving relative to the inner
slot to a length of a trajectory of the outer shaft moving relative to the outer slot is between 1.2

and 1.4.

49



8. The case assembly according to claim 5, wherein the inner shaft and the outer slot are
located on the case, the inner slot and the outer shaft are located on the door, a distance from the
center of the inner shaft to the first reference plane is between 0.75t and 0.77t, and a distance from
the center of the inner shaft to the second reference plane is between 0.79t and 0.81t;

when the door is in the closed state, a distance from the outer shaft to the first reference plane
is in a range between 0.55t and 0.57t, and a distance from the outer shaft to the second reference
plane is between 0.22t and 0.24t;

when the opening angle between the door and the case is the first opening angle, the distance
from the center of the outer shaft to the first reference plane is between 0.59t and 0.61t, and the

distance from the center of the outer shaft to the second reference plane is between 0.40t and 0.42t.

9. The case assembly according to claim 5, wherein the inner shaft and the outer slot are
located on the case, the inner slot and the outer shaft are located on the door;

when the door is being opened from the closed state to the position of the first opening angle
relative to the case, a ratio of a length of a trajectory of the inner shaft moving relative to the inner
slot to a length of a trajectory of the outer shaft moving relative to the outer slot is between 1.5

and 1.7.

10. The case assembly according to claim 13 or claim 14, wherein the inner shaft is arranged
on the door, the inner slot is defined in the case, the second angle is between +0 degrees and +18

degrees and is gradually decreased.

11. The case assembly according to claim 10, wherein the inner slot and the outer shaft are
located on the case, the inner shaft and the outer slot are located on the door, a distance from the
outer shaft to the first reference plane is between 0.59t and 0.61t, a distance from the outer shaft
to the second reference plane is between 0.49t and 0.51t;

when the door is in the closed state, a distance from the center of the inner shaft to the first
reference plane is between 0.21t and 0.23t, a distance from the center of the inner shaft to the
second reference plane is between 0.17t and 0.19t;

when the opening angle between the door and the case is the first opening angle, a distance
from the center of the inner shaft to the first reference plane is between 0.27t and 0.29t, a distance

from the center of the inner shaft to the second reference plane is between 0.52t and 0.54t.
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12. The case assembly according to claim 10, wherein the inner slot and the outer shaft are
located on the case, the inner shaft and the outer slot are located on the door body;

when the door is being opened from the closed state to the position of the first opening angle
relative to the case, a ratio of a length of a trajectory of the inner shaft moving relative to the inner
slot to a length of a trajectory of the outer shaft moving relative to the outer slot is between 1.5

and 1.7.

13. The case assembly according to claim 10, wherein the inner slot and the outer slot are
defined in the case, the inner shaft and the outer shaft are arranged on the door;

when the door in the closed state, a distance from the center of the inner shaft to the first
reference plane is between 0.21t and 0.23t, a distance from the center of the inner shaft to the
second reference plane is between 0.17t and 0.19t, a distance from the outer shaft to the first
reference plane is between 0.55t and 0.57t, a distance from the outer shaft to the second reference
plane is between 0.22t and 0.24t;

when the opening angle between the door and the case is the first opening angle, a distance
from the center of the inner shaft to the first reference plane is between 0.27t and 0.29¢t, a distance
from the center of the inner shaft to the second reference plane is between 0.52t and 0.54t, a
distance from the outer shaft to the first reference plane is between 0.59t and 0.61t, a distance from

the outer shaft to the second reference plane is between 0.40t and 0.42t.

14. The case assembly according to claim 10, wherein the inner slot and the outer slot are
defined in the case, the inner shaft and the outer shaft are arranged on the door;

when the door is being opened from the closed state to the position of the first opening angle
relative to the case, a ratio of a length of a trajectory of the inner shaft moving relative to the inner
slot to a length of a trajectory of the outer shaft moving relative to the outer slot is between 1.8

and 2.0.

15. The case assembly according to claim 1, wherein the hinge assembly comprises a slot
defined in the door and a shaft arranged on the case, the slot and the shaft are engaged with each
other, the second hinge point is formed at a center of the shaft;

the hinge assembly further comprises a connecting rod, an end of the connecting rod is hinged
to the door to form the first hinge point, and the other end of the connecting rod is hinged to the

casc.
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16. The case assembly according to claim 15, wherein the first initial angle is between +36
degrees and +26 degrees, the first termination angle is between -5 degrees and +5 degrees, and the

second angle is between +78 degrees and +64 degrees.

17. The case assembly according to claim 16, wherein when the door is being opened from
the position of the first opening angle relative to the case to a position of a second opening angle
relative to the case, the first angle is further decreased, and the second angle is gradually increased
from a second initial angle, which is expressed as a positive value and is less than 90 degrees, to a

second termination angle.

18. The case assembly according to claim 16, wherein the first angle is further decreased to
reach a range between -9 degrees and -19 degrees, the second initial angle is between +64 degrees

and +74 degrees, and the second termination angle is between +108 degrees and +118 degrees.

19. The case assembly according to claim 1, wherein the first opening angle is between 25

degrees and 31 degrees.

20. The case assembly according to claim 1, wherein a thickness of the door is greater than

or equal to 2 cm.

21. A case assembly, comprising:

a case, defining a receiving space having an opening;

a door, configured to block the opening;

a hinge assembly, disposed body at a pivot side of the case and configured to pivotally connect
the case to the door;

wherein the door has an inner edge and an outer edge at the pivot side, the door has a first
reference plane and a second reference plane; the first reference plane, when the door is in a closed
state relative to the case, passes through the inner edge and is parallel to a plane in which the
opening is located; the second reference plane, when the door is in a closed state relative to the
case, passes through the outer edge and is perpendicular to the plane in which the opening is
located, the first reference plane and the second reference plane stay stationary with respect to the
case while the door is being opened with respect to the case;

a first hinge point and a second hinge point are formed on the hinge assembly; the second

hinge point, compared to the first hinge point, is located further away from the outer edge; while
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the door is being opened, under an action of the hinge assembly, with respect to the case, the door
has a first movement direction with respect to the case at the first hinge point and has a second
movement direction with respect to the case at the second hinge point; a first angle is generated
between the first movement direction and the first reference plane, a second angle is generated
between the second movement direction and the first reference plane; when the first movement
direction is extending away from the first reference plane, the first angle is expressed as a positive
value; when the first movement direction is extending away from the second reference plane, an
absolute value of the first angle is less than 90 degrees; when the second movement direction is
extending away from the second reference plane, the second angle is expressed as a positive value;
when the second movement direction is extending away from the second reference plane, an
absolute value of the second angle is less than 90 degrees; and

while the door is being opened from a position of a first opening angle relative to the case to
a position of a second opening angle relative to the case, the first angle is gradually increased from
a second initial angle, which has an absolute value of less than 90 degrees, to a second termination
angle; the second angle is gradually increased from a third initial angle, which is expressed as a
positive value and is less than 90 degrees, to a third termination angle; a difference between the
second angle and the first angle, corresopnding to a same opening angle between the door and the

case, is at least firstly gradually increased.

22. The case assembly according to claim 21, wherein the difference between the second
angle and the first angle, corresopnding to the same opening angle between the door and the case,

is firstly gradually increased and subsequently gradually decreased.

23. The case assembly according to claim 22, wherein corresponding to the difference being
transitioned from being gradually increased to being gradually decreased, the opening angle

between the door and the case is between 50 degrees and 60 degrees.

24. The case assembly according to claim 21, wherein the hinge assembly comprises an outer
slot defined in the door, an outer shaft arranged on the case, an inner slot defined in the door, and
an inner shaft arranged on the case;

the outer slot and the outer shaft are engaged with each other, the first hinge point is formed
at a center of the outer shaft; the inner slot and the inner shaft are engaged with each other, the

second hinge point is formed at a center of the inner shaft.
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25. The case assembly according to claim 24, wherein the outer shaft is arranged on the case,
the outer slot is defined in the door, the second initial angle is between +1 degree and +11 degrees,

and the second termination angle is between +36 degrees and +46 degrees.

26. The case assembly according to claim 24, wherein the outer shaft is arranged on the door
body, the outer slot is defined in the case, the second initial angle is between -5 degrees and -15

degrees, and the second termination angle is between +37 degrees and +47 degrees.

27. The case assembly according to claim 25 or claim 26, wherein the inner shaft is arranged
on the case, the inner slot is defined in the door, the third initial angle is between +65 degrees and

+75 degrees, and the third termination angle is between +108 degrees and +118 degrees.

28. The case assembly according to claim 27, wherein the inner shaft and the outer shaft are
arranged on the case, the inner slot and the outer slot are defined in the door, a distance from the
center of the inner shaft to the first reference plane is between 0.75t and 0.77t, a distance from the
center of the inner shaft to the second reference plane is between 0.79t and 0.81t, a distance from
the outer shaft to the first reference plane is between 0.59t and 0.61t, and a distance from the outer

shaft to the second reference plane is between 0.49t and 0.51t.

29. The case assembly according to claim 27, wherein the inner shaft and the outer slot are
located on the case, the inner slot and the outer shaft are located on the door, a distance from the
center of the inner shaft to the first reference plane is between 0.75t and 0.77t, and a distance from
the center of the inner shaft to the second reference plane is between 0.79t and 0.81t;

when the opening angle between the door and the case is the first opening angle, a distance
from the outer shaft to the first reference plane is between 0.59t and 0.61t, and a distance from the
outer shaft to the second reference plane is between 0.40t and 0.42t; and

when the opening angle between the door and the case is the second opening angle, a distance
from the center of the outer shaft to the first reference plane is between 0.59t and 0.61t, and a

distance from the center of the outer shaft to the second reference plane is between 0.49t and 0.51t.
30. The case assembly according to claim 27, wherein when the door is being opened from

the position of the first opening angle relative to the case to the position of the first opening angle

relative to the case, a ratio of a length of a trajectory of the inner shaft moving relative to the inner
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slot to a length of a trajectory of the outer shaft moving relative to the outer slot is between 2.1

and 2.3.

31. The case assembly according to claim 25 or claim 26, wherein the inner shaft is arranged
on the door, the inner slot is defined in the case, the third initial angle is between 0 degrees and

+10 degrees, and the third termination angle is between +45 degrees and +55 degrees.

32. The case assembly according to claim 31, wherein the inner slot and the outer shaft are
located on the case, the inner shaft and the outer slot are located on the door, a distance from the
outer shaft to the first reference plane is between 0.59t and 0.61t, a distance from the outer shaft
to the second reference plane is between 0.49t and 0.51t;

when the opening angle between the door and the case is the first opening angle, a distance
from the center of the inner shaft to the first reference plane is between 0.27t and 0.29¢t, a distance
from the center of the inner shaft to the second reference plane is between 0.52t and 0.54t;

when the opening angle between the door and the case is the second opening angle, a distance
from the center of the inner shaft to the first reference plane is between 0.37t and 0.39t, and a

distance from the center of the inner shaft to the second reference plane is between 0.76t and 0.78t.

33. The case assembly according to claim 31, wherein the inner slot and the outer slot are
defined in the case, the inner shaft and the outer shaft are arranged on the door;

when the opening angle between the door and the case is the first opening angle, a distance
from the center of the inner shaft to the first reference plane is between 0.27t and 0.29t, a distance
from the center of the inner shaft to the second reference plane is between 0.52t and 0.54t, a
distance from the outer shaft to the first reference plane is between 0.59t and 0.61t, a distance from
the outer shaft to the second reference plane is between 0.40t and 0.42t;

when the opening angle between the door and the case is the second opening angle, a distance
from the center of the inner shaft to the first reference plane is between 0.37t and 0.39t, a distance
from the center of the inner shaft to the second reference plane is between 0.76t and 0.78t, a
distance from the outer shaft to the first reference plane is between 0.59t and 0.61t, and , a distance

from the outer shaft to the second reference plane is between 0.49t and 0.51t.

34. The case assembly according to claim 31, wherein when the door is being opened from
the position of the first opening angle relative to the case to the position of the second opening

angle relative to the case, a ratio of a length of a trajectory of the inner shaft moving relative to the

55



inner slot to a length of a trajectory of the outer shaft moving relative to the outer slot is between

3.0 and 3.2.

35. The case assembly according to claim 31, wherein the first opening angle is between 25

degrees and 31 degrees, and the second opening angle is between 57 degrees and 60 degrees.

36. The case assembly according to claim 31, wherein a thickness of the door is greater than

or equal to 2 cm.

37. A case assembly, comprising:

a case, defining a receiving space having an opening;

a door, configured to block the opening;

a hinge assembly, disposed body at a pivot side of the case and configured to pivotally connect
the case to the door;

wherein the door has an inner edge and an outer edge at the pivot side, the door has a first
reference plane and a second reference plane; the first reference plane, when the door is in a closed
state relative to the case, passes through the inner edge and is parallel to a plane in which the
opening is located; the second reference plane, when the door is in a closed state relative to the
case, passes through the outer edge and is perpendicular to the plane in which the opening is
located, the first reference plane and the second reference plane stay stationary with respect to the
case while the door is being opened with respect to the case;

a first hinge point and a second hinge point are formed on the hinge assembly; the second
hinge point, compared to the first hinge point, is located further away from the outer edge; while
the door is being opened, under an action of the hinge assembly, from a closed state with respect
to the case to a position of a maximum opening angle with respect to the case, the first hinge point
is configured to move from a starting position to a termination position, a point on the door is
defined as a reference point, the reference point coincides with one of the starting position and
termination position of the first hinge point, the coincided one of the starting position and
termination position is located furthest away from the second reference plane, and the reference
point is stationary with respect to the case while the door is being opened;

a first perpendicular line is generated from the reference point to the outer edge; the reference
point has a first perpendicular distance, along the first perpendicular line, to the outer edge; a
second perpendicular line is generated from the reference point to the inner edge; the reference

point has a second perpendicular distance, along the second perpendicular line, to the inner edge;
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a third angle is generated between the first perpendicular line and the first reference plane, a fourth
angle is generated between the second perpendicular line and the first reference plane;

when the door is being opened from the closed state to a position of a first opening angle
relative to the case, each of the first perpendicular distance and the second perpendicular distance
is gradually decreased, the third angle is within a range of 0 degrees to 90 degrees and is gradually

decreased, and the fourth angle is in a range of 0 degrees to 90 degrees and is gradually increased.

38. The case assembly according to claim 37, wherein, as an opening angle between the door
and the case being increased by each unit of angle, a change in the first perpendicular distance is

gradually increased; and a change in the second perpendicular distance is gradually decreased.

39. The case assembly according to claim 38, wherein the first perpendicular distance is
gradually decreased from a range between 0.63t and 0.65t to a range between 0.57t and 0.59t, the
second perpendicular distance is gradually decreased from a range between 0.80t and 0.78t to a

range between 0.59t and 0.61t, and the t is a thickness of the door.

40. The case assembly according to claim 39, wherein the third angle is decreased gradually
from a range between 39 degrees and 41 degrees to a range between 35 degrees and 37 degrees,
and the fourth angle is increased gradually from a range between 49 degrees and 51 degrees to a

range between 79 degrees and 81 degrees.

41. The case assembly according to claim 37, wherein a first product is obtained by
multiplying the first perpendicular distance by a cosine of the third angle; and

when the door is being opened from the closed state to a position of a first opening angle
relative to the case, a difference between a maximum value of the first product and a minimum

value of the first product is less than 0.1t, and the t is a thickness of the door.

42. The case assembly according to claim 41, wherein the first product is constant or is

gradually decreased.

43. The case assembly according to claim 37, wherein a second product is obtained by

multiplying the second perpendicular distance by a sine of the fourth angle; and
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when the door is being opened from the closed state to a position of a first opening angle
relative to the case, a difference between a maximum value of the second product and a minimum

value of the second product is less than 0.1t, and the t is a thickness of the door.

44. The case assembly according to claim 43, wherein the second product is constant or is

gradually decreased.

45. The case assembly according to claim 37, wherein the hinge assembly comprises an outer
shaft arranged on the case and an outer slot defined in the door, the outer slot and the outer shaft
are engaged with each other to form the first hinge point, and the reference point coincides with a

center of the outer shaft.

46. The case assembly according to claim 37, wherein the hinge assembly comprises an outer
shaft arranged on the door body and an outer slot defined in the case, the outer slot and the outer
shaft are engaging with each other to form the first hinge point, the reference point coincides with
a center of the outer shaft when the outer shaft is located at the termination position in the outer

slot.

47. The case assembly according to claim 37, wherein corresponding to the same opening
angle between the door and the case, and the first perpendicular distance is less than the second

perpendicular distance, and the third angle is less than the fourth angle.

48. The case assembly according to claim 37, wherein a thickness of the door is greater than

or equal to 2 cm.

49. A case assembly, comprising:

a case, defining a receiving space having an opening;

a door, configured to block the opening;

a hinge assembly, disposed body at a pivot side of the case and configured to pivotally connect
the case to the door;

wherein the door has an inner edge and an outer edge at the pivot side, the door has a first
reference plane and a second reference plane; the first reference plane, when the door is in a closed
state relative to the case, passes through the inner edge and is parallel to a plane in which the

opening is located; the second reference plane, when the door is in a closed state relative to the
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case, passes through the outer edge and is perpendicular to the plane in which the opening is
located, the first reference plane and the second reference plane stay stationary with respect to the
case while the door is being opened with respect to the case;

a first hinge point and a second hinge point are formed on the hinge assembly; the second
hinge point, compared to the first hinge point, is located further away from the outer edge; while
the door is being opened, under an action of the hinge assembly, from a closed state with respect
to the case to a position of a maximum opening angle with respect to the case, the first hinge point
is configured to move from a starting position to a termination position, a point on the door is
defined as a reference point, the reference point coincides with one of the starting position and
termination position of the first hinge point, the coincided one of the starting position and
termination position is located furthest away from the second reference plane, and the reference
point is stationary with respect to the case while the door is being opened;

a first perpendicular line is generated from the reference point to the outer edge; the reference
point has a first perpendicular distance, along the first perpendicular line, to the outer edge; a
second perpendicular line is generated from the reference point to the inner edge; the reference
point has a second perpendicular distance, along the second perpendicular line, to the inner edge;
a third angle is generated between the first perpendicular line and the first reference plane, a fourth
angle is generated between the second perpendicular line and the first reference plane; and

when the door is being opened from a position of a first opening angle relative to the case to
a position of a second opening angle relative to the case, the first perpendicular distance is
gradually decreased; the third angle is within a range of 0 degrees to 90 degrees and is gradually
decreased; the fourth angle, when the opening angle between the door and the case is within a
predetermined angle range and before the second opening angle between the door and the case is
reached, is gradually increased and exceeds 90 degrees; and the second perpendicular distance is
gradually increased when the opening angle between the door and the case is within the

predetermined angle range.
50. The case assembly according to claim 49, wherein the fourth angle is gradually increased
from an angle of less than 90 degrees to an angle of greater than 90 degrees, and the second

perpendicular distance is first gradually decreased and subsequently gradually increased.

51. The case assembly according to claim 50, wherein the first perpendicular distance is

gradually decreased from a range between 0.57t and 0.59t to a range between 0.50t and 0.52t, the
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second perpendicular distance is within a range between 0.59t and 0.61t and is gradually increased,

and the t is a thickness of the door.

52. The case assembly according to claim 51, wherein the third angle is decreased gradually
from a range between 35 degrees and 37 degrees to a range between 2 degrees and 4 degrees; and
the fourth angle is increased gradually from a range between 79 degrees and 81 degrees to a range

between 125 degrees and 127 degrees.

53. The case assembly according to claim 49, wherein a first product is obtained by
multiplying the first perpendicular distance by a cosine of the third angle;

when the door is being opened from the position of the first opening angle relative to the case
to the position of the second opening angle relative to the case, a difference between a maximum
value of the first product and a minimum value of the first product is less than 0.1t, and the t is a

thickness of the door.

54. The case assembly according to claim 53, wherein the first product is constant or is

gradually decreased.

55. The case assembly according to claim 49, wherein a second product is obtained by
multiplying the second perpendicular distance by a sine of the fourth angle; and

when the door is being opened from the position of the first opening angle relative to the case
to the position of the second opening angle relative to the case, the second product is gradually
decreased when the opening angle between the door and the case is within the predetermined angle

range.

56. The case assembly according to claim 49, wherein a difference between the second
product, when the door is at the second opening angle relative to the case, and the second product,
when the door is at the first opening angle relative to the case, is not greater than -0.1t, and the t is

a thickness of the door.
57. The case assembly according to claim 55, wherein, as the opening angle between the door

and the case being increased by each unit of angle, a change in the second product is gradually

increased.
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58. The case assembly according to claim 49, wherein the hinge assembly comprises an outer
shaft arranged on the case and an outer slot defined in the door; the outer slot and the outer shaft
are engaging with each other to form the first hinge point; and the reference point coincides with

a center of the outer shaft.

59. The case assembly according to claim 49, wherein the hinge assembly comprises an outer
shaft arranged on the door and an outer slot defined in the case; the outer slot and the outer shaft
are engaging with each other to form the first hinge point; the reference point coincides with a

center of the outer shaft when the outer shaft is located at the termination position in the outer slot.
60. The case assembly according to claim 49, wherein corresponding to the same opening
angle between the door and the case, the first perpendicular distance is less than the second

perpendicular distance, and the third angle is less than the fourth angle.

61. The case assembly according to claim 49, wherein a thickness of the door is greater than

or equal to 2 cm.

62. A refrigeration apparatus, comprising the case assembly according to any one of claims

1-61.
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