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(54) COUPLING STRUCTURE

(57) Disclosed is a combined structure, and the com-
bined structure includes a coupling target object having
a coupling space that comprises a first space and a sec-
ond space communicating with each other, a damper
structure accommodated in the first space and including
a flexible portion having a hollow therein and a hard por-
tion coupled to the flexible portion and having one surface
exposed to an outside, and a coupling unit accommodat-
ed in the second space, a portion of which is in contact
with one surface of the hard portion. The hollow is closed
from the outside in the damper structure. In response to
rotation of the coupling unit in the second space, another
portion different from the portion of the coupling unit
comes into contact with the hard portion. When the cou-
pling unit rotates in one direction from an initial state, in
which the coupling unit is inserted into the second space,
to become a first rotation state, a portion where the cou-
pling unit and the hard portion contact each other is
moved in a direction toward the flexible portion further
than the initial state, and thus, the hard portion is moved
in the direction toward the flexible portion further than the
initial state. The flexible portion is compressed and de-
formed between the hard portion and an inner surface of
the coupling target object forming the first space.
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Description

BACKGROUND OF THE DISCLOSURE

Field of the disclosure

[0001] The present disclosure relates to a combined
structure and, more particularly, to a combined structure
coupled by a damper structure.

Related Art

[0002] A digging apparatus such as an excavator used
in public works or mines is used to dig earth and stone
and pile up the dug earth or stone to other locations or a
cargo box of a vehicle.
[0003] Such a digging apparatus generally has a buck-
et coupled to a mechanical arm and used to dig and carry
earth or stone.
[0004] The end of the bucket is equipped with a plurality
of tooth points which are used to dig and crush earth or
stone.
[0005] Here, the tooth points are connected to the
bucket via a tooth adapter connected to the bucket, and
thus, the plurality of tooth points are substantially con-
nected to the tooth adapter.
[0006] Here, the tooth point and the tooth adapter may
be coupled to each other through a coupling unit in the
form of a pin. Here, a damper portion is positioned in a
coupling space of one of the tooth point and the tooth
adapter to control a coupling operation of the coupling
unit to fix a coupled state.
[0007] When a direct excavation operation such as dig-
ging an excavation spot and scooping up soil and stones
is made by such an excavator, foreign substances such
as soil are introduced into the coupling space where the
coupling unit is positioned, and the introduced foreign
substances are not smoothly discharged.
[0008] Thus, a coupling space sufficient to smoothly
operate the coupling unit is not secured, the coupling unit
is not smoothly operated, and there are many difficulties
in inserting and separating the coupling unit.

[Related Art Document]

[Patent Document]

[0009] Korean Patent Application Publication No.
10-2006-0011366

SUMMARY

[0010] An aspect of the present disclosure is to facili-
tate a coupling operation of different coupling target ob-
jects.
[0011] Another aspect of the present disclosure is to
increase the lifespan of a component that performs a
coupling operation of different coupling target objects.

[0012] In one general aspect of the present disclosure,
there is provided a combined structure and the combined
structure includes: a coupling target object having a cou-
pling space that comprises a first space and a second
space communicating with each other, a damper struc-
ture accommodated in the first space and comprising a
flexible portion having a hollow therein and a hard portion
coupled to the flexible portion and having one surface
exposed to an outside, and a coupling unit accommodat-
ed in the second space, a portion of which is in contact
with one surface of the hard portion. The hollow is closed
from the outside in the damper structure. In response to
rotation of the coupling unit in the second space, another
portion different from the portion of the coupling unit
comes into contact with the hard portion. When the cou-
pling unit rotates in one direction from an initial state, in
which the coupling unit is inserted into the second space,
to become a first rotation state, a portion where the cou-
pling unit and the hard portion contact each other is
moved in a direction toward the flexible portion further
than the initial state, and thus, the hard portion is moved
in the direction toward the flexible portion further than the
initial state. The flexible portion is compressed and de-
formed between the hard portion and an inner surface of
the coupling target object forming the first space.
[0013] The damper structure may include a coupling
surface coupled to the hard portion, a support surface
positioned on an opposite side of the coupling surface,
and a connection surface connecting the coupling sur-
face and the support surface. The support surface and
the connection surface may be in contact with the inner
surface of the coupling target object forming the first
space.
[0014] At least a part of an externally exposed portion
of the coupling surface may be in contact with the inner
surface of the coupling target object forming the first
space.
[0015] The flexible portion may be in contact with the
inner surface of the coupling target object forming the
first space.
[0016] When the coupling unit further rotates in the one
direction in the first rotation state to become a second
rotation state, the portion where the coupling unit and the
hard portion contact each other is moved in a direction
toward the coupling unit further than in the first rotation
state, the hard portion is moved in a direction toward the
coupling unit further than in the first rotation state, and
thus, at least a part of the flexible portion is restored from
being compressed and deformed in the first rotation
state.
[0017] A shape of the flexible portion may be deformed
to reduce a volume of the hollow, and, when an external
force applied to the hard portion is reduced by rotation
of the coupling unit in a state in which the volume of the
flexible portion is reduced, a volume of the hollow may
be restored.
[0018] At least one side of the hollow may be formed
open, and the damper structure may further include a
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sealing portion blocking an open side of the hollow.
[0019] The coupling target object may be a tooth point
of an excavator, and the coupling unit may couple the
coupling target object with a tooth adapter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a perspective view of a damper structure
according to an embodiment of the present disclo-
sure.
FIGS. 2 and 3 are exploded perspective views of the
damper structure shown in FIG. 1 as viewed in dif-
ferent directions.
FIG. 4 is a cross-sectional view of the damper struc-
ture shown in FIG. 1, as taken along line IV-IV.
FIG. 5 is an exploded perspective view of an example
of a tooth for a bucket of an excavator to which a
damper structure according to an embodiment of the
present disclosure is applied.
FIGS. 6A to 6C are perspective views of the coupling
unit shown in FIG. 5 as viewed in different directions,
respectively.
FIG. 7 is a partially enlarged view of a first coupling
hole shown in FIG. 5.
FIGs. 8A-8C are cross-sectional views of a first cou-
pling hole when a coupling unit is inserted into the
first coupling hole in which a damper structure is po-
sitioned according to an embodiment of the present
disclosure, wherein FIG. 8A is a view immediately
after the coupling unit is inserted, FIG. 8B is a view
of a process in which the coupling unit is rotated in
a direction corresponding to fastening of the coupling
unit, and FIG. 8C is a view illustrating a state in which
the coupling unit is rotated in the direction corre-
sponding to fastening of the coupling unit.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0021] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the ac-
companying drawings. In describing the present disclo-
sure, if it is determined that a detailed description of
known functions and components associated with the
present disclosure unnecessarily obscure the gist of the
present disclosure, the detailed description thereof will
be omitted. The terms used henceforth are used to ap-
propriately express the embodiments of the present dis-
closure and may be altered according to a person of a
related field or conventional practice. Therefore, the
terms should be defined on the basis of the entire content
of this specification.
[0022] Technical terms used in the present specifica-
tion are used only in order to describe specific exemplary
embodiments rather than limiting the present disclosure.
The terms of a singular form may include plural forms
unless referred to the contrary. It will be further under-

stood that the terms "comprise" and/or "comprising,"
when used herein, specify the presence of stated fea-
tures, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of
one or more other features, regions, integers, steps, op-
erations, elements, components, and/or groups thereof.
[0023] Hereinafter, a damper structure and a com-
bined structure having the same according to an embod-
iment of the present disclosure will be described with
reference to the accompanying drawings.
[0024] In the present specification, the damper struc-
ture according to an embodiment of the present disclo-
sure is illustrated and described with an example in which
the damper structure is mounted on a tooth for a bucket
of an excavator, but aspects of the present disclosure
are not limited thereto.
[0025] Referring to FIGS. 1 to 4, a damper structure
10 of this example may have a flexible portion 11 having
a hollow H111 therein, a sealing portion 12 coupled to
the flexible portion 11, and a hard portion 13 coupled to
the flexible portion 11 and having one surface (e.g., a
rear surface) exposed to the outside.
[0026] Here, the flexible portion 11 and the hard portion
13 may be coupled to each other.
[0027] Thus, when an external force, i.e. external pres-
sure, is applied to the hard portion 13, a shape of the
flexible portion 11 may be deformed and a volume of the
hollow H111 may be reduced.
[0028] Accordingly, the coupling unit inserted into an
overlapping portion of the two different coupling target
objects in order to couple the two different coupling target
objects to each other may maintain or release a coupled
state of the two coupling target objects depending on
whether a position in contact with the damper structure
10 is changed due to a state change of the damper struc-
ture 10 by the external pressure.
[0029] The hollow H111, which is positioned at the flex-
ible portion 11 and whose volume changes depending
on the external pressure, may be positioned between the
flexible portion 11 and the sealing portion 12, and the
flexible portion 11 may be blocked by the sealing portion
12 and thus may be blocked in the damper structure 10
from the outside and closed from the outside.
[0030] The flexible portion 11 is formed of an elastic
material such as a rubber material or an elastomer having
elasticity such as silicone.
[0031] Therefore, as already described, when external
pressure is applied from the hard portion 13, the flexible
portion 11 causes the position of the hard portion 13 to
be moved toward the sealing portion 12 due to shape
deformation by compression.
[0032] In addition, when the external pressure applied
to the hard portion 13 is released, the flexible portion 11
that has been compressed may be restored by a restoring
force to an initial state thereof, and such a restoration
operation of the flexible portion 11 may cause the hard
portion 13 to return to an initial position thereof.
[0033] The flexible portion 11 may have a substantially
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hexahedral shape, such as a rectangular parallelepiped
shape, as shown in FIGS. 2 and 3, and or may be pro-
vided with an insertion groove H112 for coupling of at
least one hollow (e.g., three hollows) H111 and the hard
portion 13.
[0034] Accordingly, the flexible portion 11 may have a
rear surface BS11, which is one side of the flexible portion
11 coupled to the hard portion 13, a front surface FS11
which is the other side facing the rear surface B11 from
the opposite side of the rear surface B11, two side sur-
faces SS11 connecting the rear surface BS11 and the
front surface FS11, and an upper surface TS11 and a
lower surface US 11 positioned at an upper side and a
lower side of the flexible portion 11, respectively.
[0035] Each hollow H111 may extend from the front
surface FS11 to the rear surface BS11 side (i.e, one di-
rection), and a plurality of hollows H111 may be arranged
to be spaced apart from each other along a direction (i.e.,
the other direction) of the both side surfaces SS11 that
crosses a direction in which the rear surface BS11 or the
front surface FS11 extends.
[0036] Since this hollow H111 is not a hole completely
penetrating the flexible portion 11, one end of each hollow
H111, i.e. a part facing the sealing portion 12, may be
open and the other end may be blocked by the flexible
portion 11.
[0037] A plurality of hollows H111 may all have the
same shape and size or may be different in at least one
of the shape and size.
[0038] In addition, the position of the hollow H111 is
not limited to this example and the hollow H111 may be
located at another position in the flexible portion 11, and
the hollow H111 may be a sealed space in which all parts
are not opened but blocked by the flexible portion 11.
[0039] The insertion groove H112 may be positioned
in at least a portion of the rear surface BS11 of the flexible
portion 11.
[0040] In this example, the insertion groove H112 may
be positioned only at a portion of the middle of the rear
surface BS11 of the flexible portion 11, so the insertion
groove H112 may not be positioned at both sides of the
rear surface BS11 of the flexible portion 11.
[0041] Thus, a height of the rear surface BS11 of the
flexible portion 11 may vary depending on a position, and
both sides around the insertion groove H112 may have
a higher height than that of a part at which the insertion
groove H112 is positioned.
[0042] The insertion groove H112 is a portion into
which at least a part of the hard portion 13 is inserted,
and the shape of the insertion groove H112 may be de-
termined by a shape of the inserted part of the hard por-
tion 13. For example, the insertion groove H112 may be
a groove having a rectangular planar shape.
[0043] In this example, a depth D11 of the insertion
groove H112 is smaller than a thickness T11 of the hard
portion 13, so a part of the hard portion 13 may be inserted
into the insertion groove H112, but the remaining part
may protrude to the outside. Thus, a part of the hard

portion 13 is inserted into the flexible portion 11 and the
remaining part protrudes from the flexible portion 11 so
that the remaining part of the hard portion 13 may be
exposed to the outside.
[0044] However, aspects of the present disclosure are
not limited thereto, and the depth D11 of the insertion
groove H112 may be equal to or greater than the thick-
ness T11 of the hard portion 13, and, in this case, the
hard portion 13 is entirely positioned within the insertion
groove H112 without any portion protruding to the out-
side, so that only one surface of the hard portion 13 may
be exposed to the outside. Accordingly, as external pres-
sure is applied to the externally exposed surface of the
hard portion 13, a size of the hollow H111 of the flexible
portion 11 may be changed.
[0045] The sealing portion 12 may have a hexahedral
shape, for example, a plate shape having a rectangular
planar shape, as shown in FIGS. 2 and 3.
[0046] The sealing portion 12 may be positioned in
contact with a corresponding surface (e.g., the front sur-
face FS11) of the flexible portion 11 and thus coupled to
the flexible portion 11. Here, the sealing portion 12 may
be coupled to the corresponding surface of the flexible
portion 11 using an adhesive or the like.
[0047] Due the coupling of the sealing portion 12, an
open side of each hollow H111 is blocked by the sealing
portion 12.
[0048] However, in an alternative example, the cou-
pling of the sealing portion 12 and the flexible portion 11
may be made in various ways, such by a fitting operation
using a protrusion instead of using an adhesive, and ac-
cordingly, the structure of the sealing portion 12 may also
vary.
[0049] The sealing portion 12 may be formed of a ma-
terial harder than that of the flexible portion 11, such as
a metal material or a ceramic material. Accordingly, when
external pressure is applied to the hard portion 13, the
flexible portion 11 is compressed and then restored as
described above, whereas the sealing portion 12 may be
relatively less deformed or may not be deformed.
[0050] However, in an alternative example, the sealing
portion 12 may be, like the flexible portion 11, formed of
a flexible material which is capable of being easily de-
formed in shape by external pressure, and, in this case,
the sealing portion 12 may be formed of the same mate-
rial as that of the flexible portion 11.
[0051] In another alternative example, the sealing por-
tion 12 may be omitted, and, in this case, a corresponding
side of the flexible portion 11 (e.g., the front surface FS11)
may be directly in contact with a corresponding portion
of a corresponding coupling target object and may serve
as a surface supporting the damper structure 10.
[0052] Accordingly, when pressure is applied from the
hard portion 13, pressure is also applied to the flexible
portion 11 formed of an elastic material, and the magni-
tude of the pressure applied to the flexible portion 11 is
increased more than in an initial state.
[0053] Due to this application of the pressure, the part
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of the flexible portion 11 in contact with each hollow H111,
i.e. a bottom surface of each hollow H111, may be pushed
up into a corresponding hollow H111.
[0054] As such, as the pressure applied toward the hol-
low H111, which is an empty space, increases, shape
deformation and positional movement of parts adjacent
to the hollow H111 in the flexible portion 11 may occur,
and, due to the change in the flexible portion 11, the hard
portion 13 may be pushed toward the flexible portion 11
and the sealing portion 12, thereby causing the positional
movement. In this case, an amount of shape deformation
and positional movement of the flexible portion 11 may
be determined according to a magnitude of the external
pressure applied to the hard portion 13.
[0055] The hard portion 13 has a shape of a substan-
tially hexahedron (e.g., a cuboid) as shown in FIGS. 2
and 3, and, as already described, a part of the hard por-
tion 13 is inserted into the insertion groove H112 posi-
tioned d at the rear surface BS11 of the flexible portion
11 and the remaining part protrudes to the outside.
[0056] The hard portion 13 may be formed of a material
having good durability such as water-resistance and
wear-resistance, such as a metal material or a ceramic
material. Thus, the hard portion 13 may be strong against
moisture and may be safe from damage or breakage by
a force applied from the outside.
[0057] This damper structure 10 may be, as already
described, applied to control an operation of a coupling
unit that couples different coupling target object, for ex-
ample, a tooth point in a tooth for a bucket of an excavator
and a tooth adapter inserted into the tooth point.
[0058] Accordingly, the damper structure 10 of this ex-
ample may be positioned in a coupling space in which
the coupling unit is inserted to rotate in a predetermined
direction according to a coupling operation and a releas-
ing operation. In this case, the coupling space may be
positioned at the tooth point.
[0059] Thus, the damper structure 10 positioned in the
coupling space may be positioned in contact with the
coupling unit that is inserted in a direction crossing the
tooth point and the tooth adapter inserted in the tooth
point, and a physical force, i.e. external pressure, may
be applied to or released from the hard portion 13 of the
damper structure 10 in response to a rotational operation
of the coupling unit in contact therewith.
[0060] Next, an example of the tooth 1 for the bucket
to which the damper structure 10 of this example is
mounted will be described with reference to FIGS. 5 to 8.
[0061] Referring to FIGS. 5 and 6, the tooth 1 for a
bucket of an excavator (i.e. a combined body) of this ex-
ample has a tooth adapter (e.g., a first coupling target
object) to be coupled to a bucket (not shown) of an ex-
cavator 100, a tooth point (e.g., a second coupling target
object) 200 coupled to the tooth adapter 100, and a cou-
pling unit 30.
[0062] One side of the tooth adapter 100 may be cou-
pled to the tooth point 200 and the other side thereof may
be coupled to the bucket (not shown) of the excavator.

[0063] Accordingly, one side of the tooth adapter 100
may be provided with a coupling portion 1001 that is a
protruding portion for coupling with the tooth point 200,
and an insertion portion 1002 formed in the other side to
protrude for coupling with the bucket may be provided.
[0064] A coupling hole H100 through which the cou-
pling unit 30 is inserted may be provided in surfaces (e.g.,
the upper surface and the lower surface) opposed to each
other in the coupling portion 1001.
[0065] The tooth point 200 is coupled to the tooth
adapter 100 to excavate an excavation spot.
[0066] As shown in FIG. 5, the tooth point 200 may be
provided in the middle with a space where the coupling
portion 1001 of the tooth adapter 100 is inserted, i.e. an
insertion space, and may be provided with two coupling
holes (e.g., the first coupling hole and a second coupling
hole) H201 and H202 which are positioned at opposite
sides (e.g., the lower surface and the upper surface) to
each other so that the coupling unit 30 can be inserted
thereinto.
[0067] Here, when the coupling portion 1001 of the
tooth adapter 100 is inserted into the insertion space, the
two coupling holes H201 and H202 may be positioned
on a straight line with the coupling hole H100 provided
in the tooth adapter 100, so that the coupling unit 30 is
inserted into the coupling hole H100 positioned at the
tooth adapter 100 and the coupling holes H201 and H202
positioned at the tooth point 200. At least some of these
coupling holes H100, H201, and H202 may be penetrated
by the coupling unit 30.
[0068] In this example, the damper structure 10 may
be positioned in the first coupling hole H201 positioned
at one surface (e.g., the lower surface) of the tooth point
200 out of the first coupling hole H201 and the second
coupling hole H202, and a rotational operation of the cou-
pling unit 30 inserted adjacent to the damper structure
10 may be performed.
[0069] Thus, as shown in FIG. 7, a portion of the tooth
point 200 in contact with the first coupling hole H201, i.e.
a portion of the tooth point 200 forming the first coupling
hole H201, may be provided a support 201, where the
damper structure 10 is positioned, and a guide portion
202 which is a surface guiding a rotational operation of
the coupling unit 30.
[0070] As shown in FIG. 7, the support 201 may be
positioned at an inner surface of the tooth point 200 in
the first coupling hole H201 (i.e. a surface into which the
first coupling hole H201 is in contact). Accordingly, at
least a portion of the lower surface of the damper struc-
ture 10 is positioned at the support 201, so that the damp-
er structure 10 inserted into the first coupling hole H201
may be seated on the support 201 without being pulled
out to the outside. In this case, the upper surface of the
damper structure 10 may be exposed within the first cou-
pling hole H201 without contacting any portion of the
tooth point 200 in contact with the first coupling hole
H201.
[0071] In this case, the hard portion 13 of the damper
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structure 10 may be positioned adjacent to the coupling
unit 30, and thus, one surface of the hard portion 13 ex-
posed to the outside may be opposed to the coupling unit
30 to come into contact with a corresponding portion of
the coupling unit 30.
[0072] A shape of the first coupling hole H201 may be
determined depending on shapes of the damper struc-
ture 10 and the coupling unit 30 positioned therein.
[0073] The coupling unit 30 inserted into the plurality
of coupling holes H100, H201, and H202 positioned at
the tooth adapter 100 and the tooth point 200 to fix the
tooth adapter 100 inserted into the insertion space of the
tooth point 200 may have various structures.
[0074] An example of the coupling unit 30 is shown in
FIGS. 6A and 6B.
[0075] The coupling unit 30 shown in FIGS. 6A to 6B
may be in the form of a pin.
[0076] Accordingly, when the coupling portion 1001 of
the tooth adapter 100 is inserted into the insertion space
of the tooth point 200, the coupling unit 30 may be insert-
ed into the first coupling hole H201 and the second cou-
pling hole H202 positioned at the tooth point and two
insertion holes H100 positioned at the tooth adapter 100
to cross a portion where the tooth adapter 100 and the
tooth point 200 are overlapped with each other.
[0077] The coupling unit 30 may be formed of a metal
material having good durability, such as stainless steel.
[0078] Specifically, the coupling unit 30 is provided with
a coupling portion 31, a protrusion 32 protruding outward
from the coupling unit 31, and an insertion portion 33
extending from the coupling portion 31 in one direction
Z which is a longitudinal direction of the coupling unit 30.
[0079] In this example, the coupling portion 31 may be
inserted into the first coupling hole H201 and positioned
in the first coupling hole H201.
[0080] The coupling portion 31 includes an upper sur-
face 311 having a circular planar shape, a lower surface
312 positioned on the opposite side of the upper surface
311, a side surface 313 connecting the upper surface
311 and the lower surface 312 and parallel to one direc-
tion Z.
[0081] The upper surface 311 has a square recess
S311 positioned at the center thereof and having an emp-
ty space in a rectangular planar shape. In this case, the
square recess S311 has a predetermined depth.
[0082] The square recess S311 is a portion into which
a device such as a square wrench is inserted when the
coupling unit 30 is to be inserted into the first coupling
hole H201 and the second coupling hole H202. Here, an
operator may insert the corresponding device into the
square recess S311, strike a head portion of the corre-
sponding device with a hammer, or the like, to insert the
coupling unit 30 into the first coupling hole H201 and the
second coupling hole H202, and subsequently rotate the
coupling unit 30 in a predetermined direction, thereby
performing the operation of inserting and coupling to the
first coupling hole H201 and the second coupling hole
H202.

[0083] Accordingly, since a cross-sectional shape of
the recess S311 has an angulated shape, such as a
square shape, or the like, a rotational operation in a cor-
responding direction may be easily performed.
[0084] However, the cross-sectional shape of the re-
cess S311 is not limited to the square shape but may be
a polygon such as a hexagon, or the like, depending on
the type of equipment in use, and at least one surface
thereof may be a curved surface.
[0085] The side surface 313 of the coupling portion 31
may be provided with first and second flat surface por-
tions 3131 and 3132 cut in one direction from the lower
surface 312 to the upper surface 311 to be flat and a
curved surface portion 3133 positioned between the first
and second flat surface portions 3131 and 3132.
[0086] Here, the first and second flat surface portions
3131 and 3132 are positioned adjacent to each other and
positioned up to a predetermined distance from the lower
surface 312.
[0087] In this example, an angle formed by the two
adjacent flat surface portions 3131 and 3132 may be ap-
proximately 90 degrees.
[0088] Further, a curved surface may be formed be-
tween two adjacent flat surface portions.
[0089] Thus, the side surface 313 of the coupling por-
tion 31 may include a first portion (i.e., the circular portion)
positioned in an upper portion adjacent to the upper sur-
face 311 and curved in every portion, a second portion
including the first and second flat surface portions 3131
and 3132, and the curved surface portion 3133.
[0090] As already described, the planar shape of the
first portion may be circular, and the planar shape of the
second portion may have a shape in which two rectilinear
portions connected to each other and one curved portion.
Here, a portion between the two rectilinear portions ad-
jacent to each other in the second portion may also be
curved.
[0091] Thus, an engagement protrusion P311, which
is a lower surface of the exposed first portion, may be
positioned between the second portion where the first
and the second flat surface portions 3131 and 3132 are
positioned and the first portion.
[0092] The insertion portion 33 may have a cylindrical
shape having a circular planar shape.
[0093] Accordingly, the insertion portion 33 may have
a side surface 331 connected to the lower surface of the
coupling portion 31 to extend in a cylindrical shape and
a lower surface 332.
[0094] Here, a diameter of the side surface 331 is
smaller than a diameter of the upper surface 311 of the
coupling portion 31, but larger than a diameter of the
lower surface 332. Accordingly, a sloped surface 333 is
provided between the side surface 331 and the lower
surface 332.
[0095] The protrusion 32 protrudes outward from the
curved surface portion 3133 of the side surface 313 of
the coupling portion 31.
[0096] The protrusion 32 of this example, as shown in
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FIGS. 6A to 6C, may be provided with an upper surface
321, a lower surface 322 positioned on the opposite side
of the upper surface 321, and a side surface 323 disposed
between the upper surface 321 and the lower surface
322.
[0097] In this case, the upper surface 321 may be flat
or may have a groove recessed in the middle thereof.
[0098] The upper surface 321 of the protrusion 32 may
be positioned in contact with the guide portion 202, and
thus, in response to a rotational operation of the coupling
unit 30, the protrusion 32 may be moved in a correspond-
ing direction along a surface of the guide portion 202.
[0099] The guide portion 202 may be a sloped surface.
[0100] A height of the lower surface 322 of the protru-
sion 32 may be equal to a height of a lower surface of
the first portion, i.e. a position of the engagement protru-
sion P311, but a corner where the lower surface 322 and
the side surface 323 meet each other is may be cham-
fered.
[0101] The side surface 323 may be formed of a single
curved surface. As such, a curvature of the side surface
323 formed of the curved surface is smaller than a cur-
vature of the upper surface of the coupling portion 31.
[0102] Thus, as shown in FIGS. 6A and 6C, the planar
shape of the upper surface 321 and the lower surface
322 of the protrusion 32 may have a bow shape, and a
thickness of the protrusion 32 vary depending on a po-
sition. That is, the thickness of the protrusion 32 may
increase in a direction from an edge of the protrusion 32
in contact with the coupling portion 31 along the side
surface 323 toward the middle of the protrusion 32.
[0103] As such, the side surface 323 of the protrusion
32, i.e. a portion facing a second space S12 which is a
corresponding space of the first coupling hole H201
where the coupling portion 31 is positioned, may be a
curved surface.
[0104] Therefore, since the side surface 323 of the pro-
trusion 32 in contact with the adjacent damper structure
10 and applying pressure to the damper structure 10 is
not a flat surface but a curved surface, pressure applied
to the corresponding portion of the damper structure 10
in contact with the coupling unit 30, i.e. the hard portion
13, increases, thereby improving a coupling force of the
coupling unit 30.
[0105] Accordingly, a coupling force between the tooth
adapter 100 and the tooth point 200 is further improved
than in a case where the side surface of the protrusion
is a flat surface.
[0106] The protrusion 32 may serve as a fixing latch
for stably positioning the coupling unit 30 in the first cou-
pling hole H201 after the coupling unit 30 is inserted into
the first coupling hole H201 and the second coupling hole
H202.
[0107] As such, since a structure of a portion (i.e. the
coupling portion 31) of the coupling unit 30 to be inserted
into the first coupling hole H201 and a structure of a por-
tion (i.e. the insertion portion 33) of the coupling unit 30
to be inserted into the second coupling hole H202 are

different from each other, the first coupling hole H201
and the second coupling hole H202 into which the one
coupling unit 30 is inserted may have different structures
from each other.
[0108] Accordingly, the first coupling hole H201 may
be a portion where the coupling unit 30 is primarily in-
serted and coupling between the protrusion 32 and the
damper structure 10 is made by a rotational operation of
the inserted coupling unit 30.
[0109] Accordingly, the damper structure 10, and the
coupling portion 31 and the protrusion 32 of the coupling
unit 30 are positioned in the first coupling hole H201, and
the first coupling hole H201 may be a space where a
coupling operation to couple the tooth adapter 100 and
the tooth point 20 is performed.
[0110] The second coupling hole H202 is a portion
where the coupling unit 30 inserted into the first coupling
hole H201 is secondarily inserted to complete the cou-
pling of the tooth adapter 100 and the tooth point 200,
which are partially overlapped with each other in the in-
sertion space.
[0111] As such, the first coupling hole H201, which is
a coupling space where the operation of coupling the
tooth adapter 100 and the tooth point 200 is performed,
may be provided with a first space S11 having the damper
structure 10 positioned therein and a second space S12
connected to the first space S11 and having the coupling
unit 30 positioned therein, as shown in FIG. 7.
[0112] Here, the guide portion 202 may be in contact
with the second space S12 to serve as a lower end par-
tially blocking a lower portion of the second space S12,
and the support 201 may be in contact with the first space
S11 to serve as a lower end partially blocking a lower
portion of the first space S11.
[0113] As illustrated in FIG. 8, in the first space S11
where the damper structure 10 is positioned, an outer
surface of the flexible portion 11, i.e. the front surface FS
11, the both side surfaces SS11, and the lower surface
US11, exposed to the outside in the damper structure
100 and an outer surface of the sealing portion 12 may
be positioned in contact with a portion (an inner side sur-
face) forming the first space S11 in the tooth point 200.
[0114] Accordingly, an exposed portion of the rear sur-
face BS11 of the flexible portion 11 into which the hard
portion 13 is inserted may be positioned at a boundary
between the first space S11 and the second space S12.
[0115] Thus, the flexible portion 11 and the sealing por-
tion 12 may be in contact with a portion of the tooth point
200 in contact with the first coupling hole H201, and a
portion of the hard portion 13 externally exposed to pro-
trude toward the coupling unit 30 may be spaced apart
from the corresponding portion of the adjacent tooth point
200 without being in contact therewith.
[0116] Here, except for the outer surface BS11 into
which the hard portion 13 is inserted and the upper sur-
face TS11, all outer surfaces of the flexible portion 11
(e.g., the both side surfaces SS11, the front surface
FS11, and a portion of the rear surface BS11) may be in
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contact with a portion of the tooth point 200 facing the
flexible portion 11, and, except for a surface (e.g., a rear
surface of the sealing portion 12) in contact with the flex-
ible portion 11, all exposed outer surfaces of the sealing
portion 12 may be in contact with a portion of the tooth
point 200 facing the sealing portion 12.
[0117] In the damper structure 10 positioned in the first
space S11 in which the flexible portion 11 and the sealing
portion 12 are coupled to each other, a surface to which
the hard portion 13 is coupled, i.e. the rear surface BS11
of the flexible portion 11, may be referred to as a coupling
surface of the damper structure 10, a surface positioned
on the opposite side of the coupling surface, i.e. the front
surface of the sealing portion 12, may be referred to as
a support surface of the damper structure 10, and a sur-
face connecting the support surface and the coupling sur-
face, i.e. both side surfaces of each of the flexible portion
11 and the sealing portion 12 positioned on the same line
(both side surfaces SS11 of the flexible portion 11, and
both side surfaces of the sealing portion 12), may be
referred to as a connection surface of the damper struc-
ture 10.
[0118] In addition, upper and lower sides of a portion
surrounded by the coupling surface, the support surface,
and the connection surface may be referred to as an up-
per surface and a lower surface of the damper structure
10, respectively, and the lower surface of the damper
structure 10 may be positioned on the support 201
present in the first coupling hole H201.
[0119] Accordingly, as shown in FIG. 8, the support
surface and the connection surface of the damper struc-
ture 10 may be in contact with a portion (i.e. an inner
surface) of the tooth point 200 forming the first space S11.
[0120] As a result, the inner surface of the tooth point
200 forming the first space S11 of the first coupling hole
H201 in which the damper structure 10 is positioned may
be substantially in contact with all adjacent surfaces of
the damper structure 10, and, in this case, there is almost
no empty space between the corresponding surface of
the tooth point 200 where the first space S11 is formed
and the damper structure 10.
[0121] Accordingly, introduction of foreign substances
such as soil into the empty space between the damper
structure 10 and the tooth point 200 may be greatly re-
duced.
[0122] The first space S11 may be determined accord-
ing to shapes of the outer surfaces of the flexible portion
11 and the sealing portion 12 coupled to each other.
[0123] The second space S12 is a space in which a
rotational operation of the coupling portion 31 of the cou-
pling unit 30 is performed as shown in FIG. 8, and the
coupling unit 31 rotates in the second space S12. Ac-
cordingly, a rotational operation of the protrusion 32 pro-
truding from the coupling portion 31 may be performed
in the second space S12 in response to rotation of the
coupling portion 31.
[0124] Accordingly, the shape of the second space S12
may be determined by the shapes of the coupling portion

31 and the protrusion 32 connected to the coupling por-
tion 31 and a rotation range of the protrusion 32. A part
of the insertion portion 33 of the coupling unit 30 may be
inserted into the second coupling hole H202 positioned
on the opposite side (e.g., the upper surface) of the first
coupling hole H201.
[0125] Accordingly, the side surface 313 and the lower
surface 312 of the coupling unit 30 passing through the
first coupling hole H201 may be positioned.
[0126] Here, since a diameter of the lower surface 332
of the coupling unit 30, i.e. the insertion portion 33, in-
serted into the second coupling hole H202 is smaller than
a diameter of the second coupling hole H202, the second
coupling unit 30 does not pass through the second cou-
pling hole H202 and the second coupling hole H202 may
be blocked by the lower surface 332 of the coupling unit
30.
[0127] Thus, the coupling unit 30 does not protrude
outside the second coupling hole H202, so the tooth for
bucket 1 has a beautiful appearance, a risk of accidents
due to the protruding coupling unit 30 is prevented, and,
introduction of foreign substances such as sand or soil
into the second coupling hole H202 is prevented.
[0128] In order to couple the tooth adapter 100 and the
tooth point 200 to each other using the first coupling hole
H201 and the second coupling hole H202 having the
above-described structure, the damper structure 10 may
be positioned on the support 201 in the first coupling hole
H201.
[0129] Then, the coupling portion 1001 of the tooth
adapter 100 may be inserted into the insertion space of
the tooth point 200.
[0130] The order of a positioning operation of the
damper structure 10 and an insertion operation of the
tooth adapter 100 may be changed to each other.
[0131] By this insertion operation, the positions of the
coupling hole H100 positioned at the tooth adapter 100
and the coupling hole H201 and H202 positioned at the
tooth point 200 may be arranged on a straight line. In this
state, when the coupling unit 30 rotates in a correspond-
ing direction after being inserted into the coupling holes
H201, HI00, and H202 arranged on a straight line, a po-
sition of the coupling portion 31 of the coupling unit 30
positioned in the first coupling hole H201 may be fixed
(see FIGS. 8A to 8C).
[0132] That is, since the coupling unit 30 is inserted
into the coupling holes H201, H100, and H202 arranged
on a straight line in the state as shown in FIG. 8A, an
initial arrangement state of the damper structure 10 and
the coupling unit 30 in the first coupling hole H201 may
be the same as shown in FIG. 8A. Accordingly, as shown
in FIG. 8A, the coupling portion 31 of the coupling unit
30 accommodated in the second space S12 may remain
in contact with a portion of one surface (i.e. a flat surface)
of the hard portion 13 of the damper structure 10, i.e. the
first flat surface portion 3131.
[0133] In this initial state, when the coupling unit 30
inserted into the first coupling hole H201 rotates in a cor-
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responding direction (e.g., clockwise direction) in the sec-
ond space S12 for the coupling operation, a portion dif-
ferent from the first flat surface portion 3131, which is a
part of the coupling unit 30, for example, a corner of the
coupling portion 31 as in FIG. 8B, i.e. a portion where
the adjacent first and second flat surface portions 3131
and 3132 meet each other may come into contact with
the hard portion 13.
[0134] Thus, pressure applied to the hard portion 13
of the damper structure 10 by an edge of the coupling
portion 31 of the coupling unit 30 is increased.
[0135] Accordingly, the hard portion 13 may be pushed
toward the flexible portion11 from an initial position by
the applied pressure, i.e. due to an increase in external
pressure.
[0136] Due to the pushing of the flexible portion 11, the
flexible portion 11 may be compressed between the hard
portion 13 and an inner surface of the tooth point 200
forming the first space S11 so that a part of the flexible
portion 11 may be pushed into the hollow H111 which is
an empty space (see FIG. 8B). Thus, the shape of the
flexible portion 11 may be deformed, and the position of
the hard portion 13 may be moved due to the shape de-
formation of the flexible portion 11.
[0137] That is, when the coupling unit 30 rotates in one
direction (e.g., the clockwise direction) in the initial state,
in which the coupling unit 30 is inserted into the second
space S12, to become a first rotation state in which one
surface of the hard portion 13 and a corner of the coupling
portion 31 of the coupling unit 30 are in contact with each
other, a portion where the coupling unit 30 and the hard
portion 13 are in contact with each other may be moved
in a direction A toward the flexible portion 11 further than
in the initial state, and thus, the hard portion 13 may be
moved in the direction A toward the flexible portion 11
further than in the initial state. By the movement of the
hard portion 13, the flexible portion 11 may be com-
pressed and deformed between the hard portion 13 and
the inner surface of the coupling target object 200 forming
the first space S11.
[0138] Thus, a volume of the hollow H111 in the flexible
portion 11 is reduced, and consequently a volume of the
flexible portion 11 is also reduced.
[0139] As a result, when an external force applied to
the hard portion 13 by rotation of the coupling unit 30
increases, the shape of the flexible portion 11 may be
deformed to reduce the volume of the hollow H111 and
also reduce the volume of the flexible portion 11. Here,
an amount of the deformation of the flexible portion 11
and an amount of the reduction in volume of the flexible
portion 11 may be proportional to a magnitude of external
pressure applied toward the hard portion 13.
[0140] As the coupling unit 30 rotates by about 90 de-
grees by deformation and positional movement of the
damper structure 10, a corresponding flat surface portion
of the coupling unit comes into contact with an exposed
surface of the adjacent hard portion 13 and thus the cou-
pling unit 30 comes into a fastened state.

[0141] Due to the rotation of the coupling unit 30 by 90
degrees, the external force applied to the hard portion
13 may be reduced to return to an initial state.
[0142] When the external force applied to the hard por-
tion 13 is reduced to the initial state, the flexible portion
11 is restored to an initial state thereof so that a portion
of the flexible portion 11 pushed into the hollow H111
returns to an initial position, and therefore, the volume of
the hollow H111 positioned in the flexible portion 11 may
also be restored to an initial state.
[0143] Thus, the shape of the flexible portion 11 de-
formed by the external pressure applied to the hard por-
tion 13 may also be restored, so that the volume of the
flexible portion 11 may be restored to an initial state.
[0144] Here, in the coupling unit 30, pressure is applied
to the flat surface portion of the coupling unit 30 by the
restoring force of the flexible portion 11, and thus, the
coupled state of the coupling unit 30 is stably maintained.
[0145] As such, when the coupling unit 30 further ro-
tates in one direction (e.g., clockwise direction) in the first
rotation state to become a second rotation state as shown
in FIG. 8C, one surface of the hard portion 13 may come
into contact with the second flat surface portion 3132,
which is another part of the coupling unit 30.
[0146] Here, since the second flat surface portion 3132
is a flat surface, a portion of the coupling unit 30 in contact
with one surface of the hard portion 13 may be moved in
a direction B toward the coupling unit 30 further than in
the first rotation state (i.e. a state in which one surface
of the hard portion 13 is in contact with a corner of the
coupling unit 30), and thus, the hard portion 13 may be
moved in the direction B toward the coupling unit 30 fur-
ther than in the first rotation state. Accordingly, as the
position of the hard portion 13 is moved in the direction
B toward the coupling unit 30, at least a part of the flexible
portion 11 compressed and deformed in the first rotation
state may be restored.
[0147] Here, since the hard portion 13 of the damper
structure 10 in contact with the coupling unit 30 is formed
of a metal material such as stainless steel, wear or de-
formation does not occur or is greatly reduced.
[0148] In a separation operation of the coupling unit 30
inserted into the coupling hole H201, the coupling unit
30 rotates in an opposite direction (e.g., counterclock-
wise direction) to the direction for coupling (see FIG. 8A),
and, in response to such a rotational operation, the cou-
pling unit 30 may be lowered or raised along the guide
portion 202, so that a portion of the coupling unit 30 pro-
trudes to the outside. Thus, using the portion of the cou-
pling unit 30 protruding to the outside, an operator is al-
lowed to easily separate the coupling unit 30 from the
coupling holes H201, HI00, and H202.
[0149] The present disclosure has been described with
an embodiment in which the first coupling target object
and the second coupling target object are the tooth adapt-
er 100 and the tooth point 200, respectively, but the
present disclosure is not limited thereto.
[0150] According to this characteristic, the damper
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structure positioned in the coupling space is positioned
in contact with an adjacent surface, thereby minimizing
occurrence of a space between the damper structure and
the adjacent surface.
[0151] Thus, a space in which foreign substances such
as soil is to be introduced into the coupling space is re-
duced, and damage to components such as the damper
structure and the coupling unit due to the foreign sub-
stances introduced into the coupling space is reduced or
prevented.
[0152] In addition, since the reduction of the coupling
space due to the foreign substances is greatly reduced,
the coupling unit stably rotates without interference of
the foreign substances so that a coupled state or a de-
coupled state may be easily implemented.
[0153] In the above, embodiments of the damper struc-
ture of the present disclosure and the combined structure
using the same have been described. The present dis-
closure is not limited to the above-described embodiment
and the accompanying drawings, and various modifica-
tions and changes may be made in view of the person
skilled in the art to which the present disclosure pertains.
Accordingly, the scope of the present disclosure should,
therefore, be determined by equivalents to the claims,
as well as by the claims of the present disclosure.

Claims

1. A combined structure comprising:

a coupling target object having a coupling space
that comprises a first space and a second space
communicating with each other;
a damper structure accommodated in the first
space, and comprising a flexible portion having
a hollow therein and a hard portion coupled to
the flexible portion and having one surface ex-
posed to an outside; and
a coupling unit accommodated in the second
space, a portion of which is in contact with one
surface of the hard portion,
wherein the hollow is closed from the outside in
the damper structure, wherein, in response to
rotation of the coupling unit in the second space,
another portion different from the portion of the
coupling unit comes into contact with the hard
portion,
wherein when the coupling unit rotates in one
direction from an initial state, in which the cou-
pling unit is inserted into the second space, to
become a first rotation state, a portion where the
coupling unit and the hard portion contact each
other is moved in a direction toward the flexible
portion further than the initial state, and thus, the
hard portion is moved in the direction toward the
flexible portion further than the initial state, and
wherein the flexible portion is compressed and

deformed between the hard portion and an inner
surface of the coupling target object forming the
first space.

2. The combined structure of claim 1,

wherein the damper structure comprises:

a coupling surface coupled to the hard por-
tion;
a support surface positioned on an opposite
side of the coupling surface; and
a connection surface connecting the cou-
pling surface and the support surface,

wherein the support surface and the connection
surface are in contact with the inner surface of
the coupling target object forming the first space.

3. The combined structure of claim 2,
wherein at least a part of an externally exposed por-
tion of the coupling surface is in contact with the inner
surface of the coupling target object forming the first
space.

4. The combined structure of claim 1,
wherein the flexible portion is in contact with the inner
surface of the coupling target object forming the first
space.

5. The combined structure of claim 1,
wherein when the coupling unit further rotates in the
one direction in the first rotation state to become a
second rotation state, the portion where the coupling
unit and the hard portion contact each other is moved
in a direction toward the coupling unit further than in
the first rotation state, the hard portion is moved in
a direction toward the coupling unit further than in
the first rotation state, and thus, at least a part of the
flexible portion is restored from being compressed
and deformed in the first rotation state.

6. The combined structure of claim 1,

wherein a shape of the flexible portion is de-
formed to reduce a volume of the hollow, and
wherein when an external force applied to the
hard portion is reduced by rotation of the cou-
pling unit in a state in which the volume of the
flexible portion is reduced, a volume of the hol-
low is restored.

7. The combined structure of claim 1,

wherein at least one side of the hollow is formed
open, and
wherein the damper structure further comprises
a sealing portion blocking an open side of the
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hollow.

8. The combined structure of claim 1,

wherein the coupling target object is a tooth point
of an excavator, and
wherein the coupling unit couples the coupling
target object to a tooth adapter.
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