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(54) SOCKET FOR FASTENING A WORKPIECE

(57) A socket for fastening a workpiece, the socket
includingamainbodyextendingalongaworkingaxis, the
main body including a working end and an opposite drive
end, the working end having aworkpiece hole adapted to
receive a workpiece head, the drive end having a shaft
holder hole adapted to receive an output shaft of an
impact tool, and a damping component, which is axially
elastically deformable along the working axis, being pro-
vided in the workpiece hole, wherein an axial distance

from a front end surface of the damping component
adjacent to the workpiece head to a front end edge of
the working end is less than an axial length of the work-
piece head. In this way, when the impact tool performs
fastening application operations, the damping compo-
nent canbuffer the hard contact between theworkingend
of the socket and an application base material to sup-
press the vibration of the socket caused thereby.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an accessory
for an impact tool, and in particular to a socket that
transfers an output torque of the impact tool to a work-
piece so as to fasten the workpiece.

BACKGROUND ART

[0002] A socket is generally in a form that engages a
workpieceand thenapplies torque to theworkpiece (e.g.,
a bolt, a nut, a screw, or other fastener). The socket is
typically an elongated cylindrical member that engages a
workpiece head at a working end and is connected, at a
drive end opposite the working end, to an impact tool
having an output shaft. The torque applied by the impact
tool is transferred by the socket to the workpiece, so that
the workpiece is inserted into or removed from an appli-
cation base material.
[0003] A tangential impact mechanism of the impact
tool as well as a transmission gear and an electric motor
will generate excitation in the form of vibration during
operation. Most of the excitations occur on a rotating
shaft of the tangential impact mechanism, and excitation
forces are transferred to the socket connected to the
output shaft of the impact tool. Referring to FIG. 1, the
drive end of the socket adjacent to the output shaft is in
undampened hard contact with a front end of the impact
tool, and the working end of the socket is in unbuffered
hard contact with the application basematerial (usually a
stiff body, i.e. steel) where the operation is performed.
Thus, the excitation transferred to the socket will be
reflected back to the impact tool and a user, resulting
in high hand-arm vibration (HAV) values.

SUMMARY OF THE INVENTION

[0004] An objective of the present invention is to pro-
vide a socket for fastening a workpiece, which can buffer
the undampened hard contact between the socket, an
impact tool and an application base material to suppress
the reaction force of the vibration of the socket on the
impact tool and a user, so that the impact tool is not easy
to be damaged and meets the HAV value requirement of
the user.
[0005] According to an embodiment of the present
invention, a socket for fastening a workpiece is provided.
The socket includes a main body extending along a
working axis, the main body including a working end
and an opposite drive end, the working end having a
workpiece hole adapted to receive aworkpiece head, the
driveendhavingashaft holderholeadapted to receivean
output shaft of an impact tool, andadampingcomponent,
which is axially elastically deformable along the working
axis, being provided in the workpiece hole, wherein an
axial distance from a front end surface of the damping

component adjacent to the workpiece head to a front end
edge of the working end is less than an axial length of the
workpiece head. In this way, when the impact tool per-
forms tightening application operations, the damping
component can buffer the hard contact between the
working end of the socket and an application base ma-
terial to suppress the vibration of the socket caused by
the hard contact.
[0006] The damping component includes a first elastic
element fixed into the workpiece hole by means of radial
stretching and/or axial bonding. Here, the first elastic
element is directly fixedly mounted into workpiece hole,
and the hard contact between the socket and the appli-
cation base material is buffered by means of the axial
elastic deformation of the first elastic element.
[0007] Optionally, the damping component further in-
cludes a clamping ring and a protective cover, wherein
the clamping ring is axially fixed in the workpiece hole
along an outer peripheral edge thereof, the first elastic
element is configured in a cylindrical shape having a
centre hole, the protective cover includes an end cover
that at least partially covers a radial cross-sectional pro-
file of the workpiece head and a shaft portion that axially
extends through the centre hole of the first elastic ele-
ment, and one end of the shaft portion away from the end
cover is axially flexibly connected to the clamping ring.
Thus, the elastic element is indirectly axially fixed into the
workpiece hole by means of the clamping ring and the
protective cover, so that the damping component has
prolonged service life and may be a part independent of
the socket.
[0008] According to a preferred embodiment of the
present invention, the clamping ring is radially elastically
deformable, and the outer peripheral edge of the clamp-
ing ring has a slightly larger profile than an inner circum-
ference of theworkpiece hole, so that the clamping ring is
radially elastically clamped in the workpiece hole. In this
way, the fixed connection between the damping compo-
nent and the workpiece hole is achieved by means of the
radial elastic deformation of the clamping ring, so that the
damping component is replaceable.
[0009] Alternatively, the clamping ring is rigid and is
press-fitted into the workpiece hole. Here, the damping
component is pre-mounted into the workpiece hole and
forms an integral part with the socket, avoiding the risk of
disengagement of the damping component from the
socket.
[0010] According to another preferred embodiment of
the present invention, the damping component further
includes a spacer, which is disposed between the clamp-
ing ring anda bottomsurface of theworkpiece hole and is
configured to define an axial position of the damping
component in the workpiece hole. The spacer abuts
against the clamping ring on one side of the clamping
ring facing the bottom surface of the workpiece hole, so
as to define the axial position of the clamping ring in the
workpiece hole. In this way, a suitable damping compo-
nent can be selected according to different applications
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and workpieces.
[0011] According to yet another preferred embodiment
of the present invention, the clamping ring further in-
cludes an axially extending spacing portion, and one
end of the spacing portion away from clamping ring abuts
the bottom surface of the workpiece hole. Here, the
clamping ring itself includes the spacing portion that
defines the axial position of the damping component in
the workpiece hole, so that the damping component is
simply and conveniently positioned and mounted in the
workpiece hole.
[0012] According to another embodiment of the pre-
sent invention, a socket for fastening a workpiece is
provided. The socket includes a main body extending
alongaworkingaxis, themain bodyhavingaworkingend
and an opposite drive end, the working end having a
workpiece hole adapted to receive aworkpiece head, the
driveendhavingashaft holderholeadapted to receivean
output shaft of an impact tool, a second elastic element is
axially fixedly disposed in the shaft holder hole, and the
second elastic element abuts a front end of an output
shaft. In this way, the second elastic element can buffer
the hard contact between the front end of the impact tool
and the socket duringworkingof the impact tool to reduce
the axial vibration transferred by the socket to the impact
tool.
[0013] The second elastic element is fixed to an axial
notch of the shaft holder hole bymeans of radial support-
ing and/or bonding and/or an elastic element. The sec-
ond elastic element is axially fixed to the shaft holder
hole, so that the hard contact between the socket and the
impact tool is buffered by means of the axial deformation
of the second elastic element.
[0014] According to yet another embodiment of the
present invention, a socket for fastening a workpiece is
provided. The socket includes a main body extending
alongaworkingaxis, themain bodyhavingaworkingend
and an opposite drive end, the working end having a
workpiece hole adapted to receive aworkpiece head, the
driveendhavingashaft holderholeadapted to receivean
output shaft of an impact tool, andadampingcomponent,
which is axially elastically deformable along a working
axis, being provided in the workpiece hole, wherein an
axial distance from a front end surface of the damping
component adjacent to the workpiece head to a front end
edge of the working end is less than an axial length of the
workpiece head, a second elastic element is axially fixed
in the shaft holder hole, and the second elastic element
abuts a front end of an output shaft. In this embodiment,
the socket is provided with elastic damping components
on both theworking end and the drive end to respectively
buffer the hard contacts between the working end of the
socket and the application base material and between
the drive end of the socket and the impact tool, so as to
minimize the vibration transferred by the socket to the
impact tool.
[0015] The first elastic element and/or the second
elastic element are/is formed of an elastic material

(e.g., plastic, rubber, foam, or elastomer), or an elastic
geometric shape (e.g., a helical spring, a disk spring(s),
or ahoneycombstructure), or anelastic component (e.g.,
a hydraulic device, or an air spring), or a combination
thereof. Thus, the rigidity of the first elastic element
and/or the second elastic element can be adjusted by
means of material selection and/or geometric shapes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] A better understanding of the embodiments
mentioned can be gained from the following detailed
description with reference to the drawings. It is empha-
sised that various components are not necessarily drawn
to scale. In fact, dimensions may be increased or de-
creased at will for the purpose of clear description. In the
drawings, the same reference signs refer to the same
elements.

FIG. 1 is a schematic diagram of a socket in the prior
art in a working state;

FIG.2 isaschematic cross-sectional viewofasocket
for fastening a workpiece according to a first embo-
diment of the present invention;

FIG. 3 is a schematic cross-sectional view of a
variant of the socket shown in FIG. 2;

FIG.4 isaschematicexplodedviewofavariant of the
socket shown in FIG. 3;

FIG. 5 is a schematic exploded view of another
variant of the socket shown in FIG. 2;

FIG. 6 is a schematic cross-sectional view of yet
another variant of the socket shown in FIG. 2;

FIG.7 isaschematic cross-sectional viewofasocket
according to a second embodiment of the present
invention;

FIG. 8 is a schematic cross-sectional view with en-
larged detail of the socket according to the embodi-
ment shown in FIG. 7; and

FIG.9 isaschematic cross-sectional viewofasocket
according to a third embodiment of the present in-
vention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] A socket for an impact tool of the present in-
vention will be described belowwith reference to FIGS. 2
to 9. The following description is merely exemplary and
does not limit the disclosed content of the present appli-
cationor theapplicationsor usesof thepresent invention.
In the description of the present invention, it should be
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understood that orientations or positional relationships
indicated by terms such as "centre", "longitudinal",
"transverse", "length", "width", "thickness", "upper", "low-
er", "front", "rear", "left", "right", "vertical", "horizontal",
"top", "bottom", "inside", "outside", "axial", "radial", and
"circumferential" are based on orientations or positional
relationships shown in the drawings, which are only for
facilitating the description of the present invention and
simplifying the description, rather than indicating or im-
plying that devices or elements referred to must have a
specific orientation or be constructed and operated in the
specific orientation, and therefore cannot be construed
as limiting the present invention.
[0018] Referring to FIGS. 2 to 9, a socket 1 includes a
mainbody8extendingalongaworkingaxis, and themain
body 8 is generally in a hollow elongated cylindrical
shape. The main body 8 includes a working end 3 and
an opposite drive end 4. The drive end 4 is adapted to be
releasably coupled to a torqueapplication tool suchasan
electric drill, a ratchet wheel, a torque or impact spanner,
a screwdriver, or a recessingmachine. In anembodiment
of the present invention, the torque application tool is an
impact tool. An output shaft 9 of the impact tool extends
from the front of a housing of the impact tool, and gen-
erally has a square cross-sectional profile. The drive end
4 has a shaft holder hole 6 adapted to engage the output
shaft 9 of the impact tool, such as a square drill hole,
adapted to be releasably coupled to a front end of the
output shaft 9 of the impact tool. The shaft holder hole 6
may further include an engagement portion provided on
an inner surface thereof, and the engagement portion is
adapted to engage, in a retained manner, with an out-
wardly offset retaining ring or retaining ball provided on
the output shaft 9 of the tool.
[0019] The working end 3 has a workpiece hole 5
axially extending along a working axis 10 from a front
end edge31of theworking end, and theworkpiecehole 5
is adapted to accommodate a workpiece head 7 that
fastens a workpiece, so as to transfer torque from the
torque application tool to the workpiece. The workpiece
hole 5 may have different radial cross-sectional profiles
and/or dimensions, for example, the workpiece hole 5
has a radial profile and dimension depending on the
profile and dimension of the workpiece head 7, to which
the workpiece hole is adapted, at a portion close to the
front end edge 31, and may have a smaller inside dia-
meter profile or dimension at a portion close to the shaft
holder hole 6. Although the workpiece hole 5 and the
shaft holder hole 6 of the socket 1 are different in shape
and dimension, the workpiece hole 5 is usually in com-
munication, preferably coaxial, with the shaft holder hole
6, and thus the portion where the workpiece hole 5 joins
with the shaft holder hole 6 includes a transition portion
where a bottomsurface 50 of theworkpiece hole 5 tapers
toward the shaft holder hole 6.
[0020] The socket 1 of the present invention is suitable
for a threaded fastening workpiece having a workpiece
head 7, for example, a bolt having a head, or a thread-

fitting stud nut. Threaded fastening workpieces are the
most commonly used standard components in various
mechanical equipment, and should be selected accord-
ing to usage occasions and functions of the fastening
workpieces. Sockets suitable for the threaded fastening
workpieces are also standard components. The specifi-
cation and dimension of the socket depend on those of
the fastening workpiece to which the socket is adapted.
For example, the profile of the workpiece hole of the
working end of the socket is approximately the same
as the profile of the workpiece head, most commonly
hexagonal. In addition to common standard sockets,
there are many special sockets, such as hexagonal long
sockets, hexagonal or dodecagonal spline sockets, and
screwdriver sockets. If the head is made into a special-
shaped bolt or nut, it is necessary to use a special socket
for mounting or removal. The radial dimension of the
workpiecehole is approximately equal to or slightly larger
than that of the workpiece head to which the workpiece
hole is adapted. The axial length of the workpiece hole
usually depends on the length of a rod portion of the stud
or the bolt that protrudes from the application base ma-
terial. That is to say, the axial length of theworkpiece hole
is at least longer than the longest distance of the rod
portion of the stud or the bolt that may extend into the
socket.
[0021] According to a first embodiment of the present
invention, referring to FIG. 2, a buffer mechanism 2,
which is axially elastically deformable along the working
axis 10, is provided in the workpiece hole 5, wherein the
buffer mechanism 2 includes a first elastic element 20.
The first elastic element 20 may be formed of an elastic
material such as plastic, rubber, foam (e.g., polyur-
ethane) or elastomer (e.g., NBR, HNBR, EPDM, or
AEM), or an elastic geometric shape (e.g., a helical
spring, a disk spring(s), or a honeycomb structure), or
an elastic component (e.g., a hydraulic device, or an air
spring), or a combination thereof. In the embodiment
shown in FIG. 2, the first elastic element 20 is an elastic
body formedof anelasticmaterial, and is in the shapeof a
hollow cylinder axially extending along the working axis
10, and the outer peripheral surface thereof has approxi-
mately the sameprofile, for example, ahexagonal shape,
as the workpiece hole 5.
[0022] The first elastic element 20 is fixed into the
workpiece hole 5 by means of axial fixed connection
(e.g., axial bonding). Alternatively, the first elastic ele-
ment 20 is fixed into the workpiece hole 5 by means of
radial stretching. For example, the outside diameter di-
mension of the first elastic element 20 is larger than the
inside diameter dimension of the workpiece hole. During
mounting of the elastic element, the first elastic element
20 is radially compressed and then placed in the work-
piecehole5.Since thefirst elastic element20 isanelastic
body formed of an elastic material, the first elastic ele-
ment20 isnaturally, radially, elastically stretchedafter the
radial pressure is released, and then abuts against the
inner wall of the workpiece hole 5.
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[0023] Optionally, a positioning mechanism may be
provided on the inner wall of the workpiece hole 5, so
that the first elastic element 20 can be axially fixed in the
workpiecehole 5,without the risk of axial displacement or
disengagement. For example, theworkpiecehole 5hasa
positioning surface 51 extending at least partially radially
inwardly and substantially perpendicular to the working
axis. The positioning surface 51 is not completely closed,
but is anannular surface slightly protruding from the inner
wall of the workpiece hole 5. The rear end of the first
elastic element 20 abuts the positioning surface 51, and
then the bottom surface can define the axial position of
the elastic element 20 in the workpiece hole.
[0024] The axial distance from the front end surface 21
of the first elastic element 20 adjacent to the workpiece
head7of the fasteningworkpiece to the front endedge31
of theworkingend3shouldbe less than theaxial lengthof
the workpiece head 7. As shown in FIG. 2, in this way,
when a fastening application operation is started, the
workpiece head 7 is received in the workpiece hole 5,
the front end edge 31 of the first elastic element 20 is
adjacent to the end surface of the workpiece head 7, and
since the axial distance from the front end surface 21 of
the first elastic element 20 to the front end edge 31 of the
working end 3 should be less than the axial length of the
workpiece head 7, the workpiece head 7 has not been
completely accommodated in the workpiece hole 5, that
is to say, the front end edge 31 of theworking end is not in
contact with, but is slightly separated from, the surface of
the application base material. As the fastening applica-
tion operation processes, when the workpiece head 7
gradually approaches the application base material until
it can no longer approach, the first elastic element 20
begins to axially elastically deform,which avoids thehard
contact between the front end edge 31 of the socket and
the surface of the application basematerial to reduce the
vibration caused by the reaction force transferred by the
fastening workpiece to the socket.
[0025] FIGS. 3 and 6 show variant embodiments of the
socket shown in FIG. 2. Different from the embodiment
shown inFIG.2, thebuffermechanism2not only includes
the first elastic element 20, but also includes a clamping
ring 23 and a protective cover 22. Here, the first elastic
element 20 is indirectly axially fixed into the workpiece
hole 5 by means of the clamping ring 23 and the protec-
tive cover 22, so that the damping component 2 has
prolonged service life, and the damping component 2
may be a part independent of the socket 1.
[0026] The first elastic element 20 may still be formed
of an elastic material (e.g., plastic, rubber, foam, or
elastomer), or an elastic geometric shape (e.g., a helical
spring, a disk spring(s), or a honeycomb structure), or an
elastic component (e.g., a hydraulic device, or an air
spring), or a combination thereof. Theshapeandmaterial
of the first elastic element 20 can be selected or com-
bined according to the difference in elasticity and rigidity
required by the damping component of different sockets.
In the embodiment as shown in FIGS. 3 to 5, the first

elastic element 20 may be an elastic body formed of an
elastic material, is in the shape of a cylinder having a
centre hole 25 and axially extending along the working
axis 10, and the outer peripheral surface thereof has
approximately the same profile, for example, a hexago-
nal shape, as theworkpiece hole 5. In the embodiment as
shown in FIG. 6, the first elastic element 20 is a helical
spring, and the spring wire is circumferentially helically
wound along the working axis to form the cylinder having
the centre hole 25.
[0027] Specifically, the protective cover 22 includes an
end cover 220 that at least partially covers the radial
cross-sectional profile of the workpiece head 7 and a
shaft portion 221 that axially extends through the centre
hole 25 of the first elastic element 20, and one end of the
shaft portion away from end cover is axially flexibly con-
nected to the clamping ring 23. Thus, one side of the end
cover 220 of the protective cover 22 facing theworkpiece
head serves as the front end surface 21 of the buffer
mechanism 2 adjacent to the workpiece head, and at
least partially covers the radial cross-sectional profile of
the workpiece head 7, and the axial distance from the
front end surface 21 to the front end edge 31 of the
working end 3 is less than the axial length of the work-
piece head 7. The other side of the end cover 220 is
configured to support the first elastic element 20, so as to
protect the first elastic element 20 to reduce wear or
damage of the first elastic element 20.
[0028] The clamping ring 23 is axially fixed in thework-
piece hole 5 along the outer peripheral edge thereof. As
shown in FIGS. 3 and 4, the clamping ring 23 is formed of
POM plastic, and is slightly radially deformable, and the
outer peripheral edge of the clamping ring 23 has a
slightly larger profile dimension than the inner circumfer-
ence of the workpiece hole 5, and the clamping ring 23 is
radially elastically clamped in the workpiece hole. In this
way, the fixed connection between the damping compo-
nent and the workpiece hole is achieved by means of the
radial elastic deformation of the clamping ring, so that the
damping component is replaceable. Optionally, the outer
peripheral edge of the clamping ring 23 is provided with
several positioning structures, such as protrusions, and
accordingly, the inner peripheral surfaceof theworkpiece
hole 5 is provided with several corresponding recesses.
The protrusions of the clamping ring can be engaged in
the recesses of the workpiece hole, so that the clamping
ring 23 is axially positioned in the workpiece hole 5 more
stably.
[0029] Alternatively, as shown in FIG. 5, the clamping
ring 23 is rigid, for example, is made of metal. The rigid
clamping ring 23 is press-fitted into the workpiece hole 5.
Here, the damping component 2 is pre-mounted into the
workpiece hole and forms an integral part with the socket
1, avoiding the risk of disengagement of the damping
component 2 from the socket. It can be understood that
the rigid clamping ring 23may also include axial position-
ing structures to achieve better axial fixed positioning
effect, which will not be described herein again.
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[0030] The damping component 2 includes a first elas-
tic element 20, a protective cover 22 and a clamping ring
23, and the vibration caused by the hard contact between
the front end edge 31 and the surface of the application
basematerial is buffered by the damping component 2 by
means of the axial elastic deformation of the first elastic
element 20. The first elastic element 20 has a front end
abutting the end cover 220 and a rear end abutting the
clamping ring 23, and the clamping ring 23 is axially fixed
in the workpiece hole 5. One end of the shaft portion 221
of the protective cover 22 away from the end cover is
axially flexibly connected to the clamping ring 23, and the
first elastic element 20 can be elastically deformed when
the frontendsurface21of theprotectivecover22 isunder
pressure, achieving a buffering function. Preferably, one
end of the shaft portion 221 of the protective cover 22
away from the end cover is connected to the clamping
ring 23 by means of an annular snap-fit fastener.
[0031] Referring to FIGS. 3 to 5, preferably, the damp-
ing component 2 further includes a spacer 26, which is
disposed between the clamping ring 23 and the bottom
surface 50 of the workpiece hole 5 and is configured to
adjust the initial axial position of the damping component
2 in the workpiece hole 5. As shown in the figures, the
spacer 26 may be in the shape of a cylinder axially
extending along the working axis, and has the front
end thereof abutting the clamping ring on the side of
the clamping ring 23 facing the bottom surface 50 of
the workpiece hole, so as to define the axial position of
the clamping ring in the workpiece hole. Preferably, the
spacer 26 is in the shape of a hollow ring, the axial length
of the spacer 26 may be selected according to the differ-
ent sockets and the axial length of the damping compo-
nent 2, which can select a suitable socket according to
different applications and workpieces, and also will not
affect the performance of the socket due to the adding of
the damping component.
[0032] Further referring to FIG. 6, in this embodiment,
the clamping ring 23 further includes an axially extending
spacing portion 24, and oneend of the spacing portion 24
away from the clamping ring abuts the bottom surface 50
of the workpiece hole. Here, there is no need to provide a
separate spacer 26, but a spacingportion24 is integrated
on the clamping ring 23, and the clamping ring 23 in-
cludes the spacing portion configured to define the axial
position of the damping component in the workpiece
hole. In this way, the clamping ring 23 does not need
an additional axial positioning structure, so that the
damping component 2 is simply and conveniently posi-
tioned and mounted in the workpiece hole 5.
[0033] Next, referring to FIGS. 7 and 8, according to a
second embodiment of the present invention, a second
elastic element 40 is axially fixed in the shaft holder hole
6, and the second elastic element 40 abuts the front end
of the output shaft 9. As described in the BackgroundArt,
the vibration of the socket 1 during a fastening operation
mainly comes from the undampened hard contact be-
tween the drive end of the socket and the front end of the

impact tool, and the working end of the socket is in
unbuffered hard contact with the application base mate-
rial (usually a stiff body i.e. steel) onwhich theoperation is
performed. In the forgoing embodiments shown in FIGS.
2 to 6, the main purpose is to buffer the hard contact
between theworking end of the socket and the surface of
the application base material. In the embodiment shown
in FIGS. 7 and 8, the socket is mainly used to buffer the
hard contact between the front end of the impact tool and
the socket during operation of the impact tool to reduce
the axial vibration transferred by the socket to the impact
tool.
[0034] Similarly, the rigidity of the second elastic ele-
ment 40 can be adjusted by means of material selection
and/or geometric shapes. For example, the second elas-
tic element 40 is formed of an elastic material (e.g.,
plastic, rubber, foam, or elastomer), or an elastic geo-
metric shape (e.g., a helical spring, a disk spring, or a
honeycomb structure), or an elastic component (e.g., a
hydraulic device, or an air spring), or a combination
thereof. As shown in FIGS. 7 and 8, as an example,
the second elastic element 40 is an elastic plug formed
of an elastic material.
[0035] The second elastic element 40 is axially fixed to
the shaft holder hole 6. Referring to FIG. 8, the second
elastic element 40 includes an end surface 41 that can
abut the front end of the output shaft 9 and an axially
extending shaft portion 42 that has one end adjacent to
the end surface 41 and the opposite end provided with a
hook 43. The shaft portion has a slightly smaller profile
than the end surface. A radially inwardly extending pro-
trusion 60 is provided in the shaft holder hole 6.When the
second elastic element 40 is mounted to the shaft holder
hole 6, the end surface 41 and the hook 43 respectively
abut against front and rear ends of the protrusion 60, so
that the second elastic element 40 is axially fixedly
mounted into the shaft holder hole 6. It canbeunderstood
that themanner in which the second elastic element 40 is
axially fixed into the shaft holder hole 6 is not limited
thereto. For example, the second elastic element 40 is
mounted into the shaft holder hole 6 by means of radial
supporting and/or bonding and/or press-fitting.
[0036] It should be noted that for the sockets adapted
to different impact tools, the profile and dimension of the
shaft holder hole are determined according to the output
shaft of the impact tool to which the shaft holder hole is
adapted, in which the distance the output shaft extends
into the shaft holder hole is also specific. Therefore, the
axial length of the second elastic element 40 is selected
according to the output shaft to which the socket is
adapted, so that after the socket is attached to the output
shaft, the secondelastic element 40abuts the front endof
the output shaft 9, so that the second elastic element 40
can be elastically deformed to absorb the vibration
caused thereby when axial movement occurs between
the socket and the output shaft.
[0037] FIG. 9 shows a socket for fastening aworkpiece
according to a third embodiment of the present invention,
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in which elastic damping components are respectively
provided on the drive end and the working end to buffer
both the hard contacts between the working end of the
socket and the application base material and between
the drive end of the socket and the impact tool, so as to
minimize the vibration transferred by the socket to the
impact tool. As shown in FIG. 9, the socket 1 includes a
main body 8 extending along a working axis 10, the main
body 8 having a working end 3 and an opposite drive end
4, theworkingend3havingaworkpiecehole5adapted to
receiveaworkpiecehead7, thedriveend4havingashaft
holder hole 6 adapted to engage an output shaft 9 of the
impact tool, and a damping component 2, which is axially
elastically deformable along the working axis 10, being
provided in the workpiece hole 5, wherein an axial dis-
tance from a front end surface 21 of the damping com-
ponent 2 adjacent to the workpiece head to a front end
edge 31 of theworking end 3 is less that an axial length of
the workpiece head 7, a second elastic element 40 is
axially disposed at one end of the shaft holder hole 6
away from output shaft, and the second elastic element
40 is adjacent to a front end of the output shaft 9.
[0038] It should be understood that the number, struc-
ture and other technical features of the damping compo-
nent and/or the elastic elements disclosed in the first
embodiment and its variants and the second embodi-
ment disclosed above can be combined and configured
according to the requirements of different sockets and
applied in this embodiment, so as to achieve correspond-
ing effects, which will not be described herein again.
[0039] Many variants and other embodiments of the
present invention described herein will readily occur to
those skilled in the pertinent art of the present invention
having the benefit of the teachings set forth in the fore-
going specification and associated drawings.
[0040] Therefore, it should be understood that the
present invention is not limited to the specific embodi-
ments disclosed and that modifications and other embo-
diments are intended to be included within the scope of
the appended claims. Furthermore, while the foregoing
specification and related drawings describe exemplary
embodiments of certain exemplary combinations of ele-
ments and/or functions, it should be understood that
different combinations of elements and/or functions
may be provided by alternative embodiments, without
departing from the scope of the appended claims.

Claims

1. Socket (1) for fastening a workpiece, the socket
comprising a main body (8) extending along a work-
ing axis (10), themain body (8) having aworking end
(3) and an opposite drive end (4), theworking end (3)
having a workpiece hole (5) adapted to receive a
workpiece head (7), and the drive end (4) having a
shaft holder hole (6) adapted to receive an output
shaft (9) of an impact tool, characterized in that

a damping component (2), which is axially elastically
deformable along the working axis (10), is provided
in the workpiece hole (5), and an axial distance from
a front end surface (21) of the damping component
(2) adjacent to the workpiece head (7) to a front end
edge (31) of the working end (3) is less than an axial
length of the workpiece head (7).

2. Socket (1) according to Claim 1, characterized in
that
the damping component (2) comprises a first elastic
element (20), thefirst elastic element (20) beingfixed
into the workpiece hole (5) by means of radial
stretching and/or axial bonding.

3. Socket (1) according to Claim 1, characterized in
that
the damping component (2) further comprises a
clamping ring (23) and a protective cover (22),
wherein the clamping ring (23) is axially fixed in
the workpiece hole (5) along an outer peripheral
edge thereof, the first elastic element (20) is config-
ured in a cylindrical shape having a centre hole (25),
the protective cover (22) comprises an end cover
(220) that at least partially covers a radial cross-
sectional profile of the workpiece head (7) and a
shaft portion (221) that axially extends through the
centre hole (25) of the first elastic element, and one
end of the shaft portion (221) away from the end
cover is axially flexibly connected to the clamping
ring (23).

4. Socket (1) according to Claim 3, characterized in
that
the clamping ring (23) is radially elastically deform-
able, and the outer peripheral edge of the clamping
ring (23) has a slightly larger profile than an inner
peripheral surface of the workpiece hole (5) so that
the clamping ring is radially elastically clamped in the
workpiece hole (5).

5. Socket (1) according to Claim 3, characterized in
that
the clamping ring (23) is rigid and is press-fitted into
the workpiece hole (5).

6. Socket (1) according to Claim 3, 4 or 5, character-
ized in that
the damping component (2) further comprises a
spacer (26),which isdisposedbetween theclamping
ring (23) and a bottom surface (50) of the workpiece
hole (5) and is configured to define an axial position
of the damping component in theworkpiece hole (5).

7. Socket (1) according to Claim 3, 4 or 5, character-
ized in that
the clamping ring (23) further comprises an axially
extending spacing portion (24), and one end of the
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spacing portion (24) away from the clamping ring
(23) abuts the bottom surface (50) of the workpiece
hole (5).

8. Socket (1) according to any one of Claims 2‑7,
characterized in that
the first elastic element (20) is formed of plastic,
rubber, foam, elastomer or other elastic material,
or a helical spring, a disc spring, a honeycomb
structure or other elastic geometric shape, or a hy-
draulic device, an air spring or other elastic compo-
nent, or a combination thereof.

9. Socket (1) for fastening a workpiece, the socket
comprising a main body (8) extending along a work-
ing axis (10), themain body (8) having aworking end
(3) and an opposite drive end (4), theworking end (3)
having a workpiece hole (5) adapted to receive a
workpiece head (7), and the drive end (4) having a
shaft holder hole (6) adapted to receive an output
shaft (9) of an impact tool, characterized in that
a second elastic element (40) is axially fixedly dis-
posed in the shaft holder hole (6), and the second
elastic element (40) abuts a front end of an output
shaft (9).

10. Socket (1) according to Claim 9, characterized in
that
the second elastic element (40) is formed of plastic,
rubber, foam, elastomeror other elasticmaterial, or a
helical spring, a disc spring, a honeycomb structure
or other elastic geometric shape, or a hydraulic
device, an air spring or other elastic components,
or a combination thereof.

11. Socket (1) according to Claim 10, characterized in
that
the second elastic element (40) is fixed to an axial
notch of the shaft holder hole (6) by means of radial
supporting and/or bonding and/or an elastic ele-
ment.

12. Socket (1) for fastening a workpiece, the socket
comprising a main body (8) extending along a work-
ing axis (10), themain body (8) having aworking end
(3) and an opposite drive end (4), theworking end (3)
having a workpiece hole (5) adapted to receive a
workpiece head (7), and the drive end (4) having a
shaft holder hole (6) adapted to receive an output
shaft (9) of an impact tool, characterized in that
a damping component (2), which is axially elastically
deformable along the working axis (10), is provided
in the workpiece hole (5), an axial distance from a
front end surface (21) of the damping component (2)
adjacent to the workpiece head (7) to a front end
edge (31) of the working end (3) is less than an axial
length of the workpiece head (7), a second elastic
element (40) is axially fixedly disposed in the shaft

holder hole (6), and the second elastic element (40)
abuts a front end of the output shaft (9).

13. Socket (1) according to Claim 12, characterized in
that
the damping component comprises a first elastic
element (20), wherein the first elastic element (20)
is fixed into theworkpiece hole (5) bymeans of radial
stretching and/or axial bonding, and the second
elastic element (40) is fixed to an axial notch of the
shaft holder hole (6) by means of radial supporting
and/or bonding and/or an elastic element.

14. Socket (1) according to Claim 12, characterized in
that
the damping component (2) further comprises a
clamping ring (23) and a protective cover (22),
wherein the clamping ring (23) is axially fixed in
the workpiece hole (5) along an outer peripheral
edge thereof, the first elastic element (20) is config-
ured in a cylindrical shape having a centre hole (25),
the protective cover (22) comprises an end cover
(220) that at least partially covers a radial cross-
sectional profile of the workpiece head (7) and a
shaft portion (221) that axially extends through the
centre hole (25) of the first elastic element, one end
of the shaft portion (221) away from the end cover is
axially flexibly connected to the clamping ring (23),
and the second elastic element (40) is fixed to the
axial notch of the shaft holder hole (6) by means of
radial supporting and/or bonding and/or an elastic
element.

15. Socket (1) according to Claim 13 or 14, character-
ized in that
the first elastic element (20) and the second elastic
element (40) are each formed of plastic, rubber,
foam, elastomer or other elastic material, or a helical
spring, a disc spring, a honeycomb structure or other
elastic geometric shape, or a hydraulic device, an air
spring or other elastic component, or a combination
thereof.
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