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(57) ABSTRACT

A setting device for a self-drilling anchor bolt of the present
invention includes: a drive shaft, one end thereof having a
shank for connecting to an impact tool, and another end
being a setting part for pushing the self-drilling anchor
bolt axially; a coupling, partially surrounding the drive
shaft along an axis, and being supported on the drive shaft
in such a way as to be incapable of relative rotation while
being axially moveable at least locally; and a releasable
locking component, disposed between the drive shaft and
the coupling; in a locked position, the locking component
is coupled to an extremity of an anchor rod such that the
anchor rod is fed axially with rotational striking into a
receiving material, and in a released position, the drive
shaft strikes a sleeve to advance axially along the anchor
rod and expand at an expansion part.
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SETTING DEVICE AND SETTING METHOD
FOR SELF-DRILLING ANCHOR BOLT

FIELD OF THE INVENTION

[0001] The present invention relates to an anchor bolt set-
ting device and setting method, in particular to a setting
device and setting method for setting a self-drilling anchor
bolt in a receiving material using an impact tool.

BACKGROUND

[0002] Self-drilling anchor bolts are a type of anchor bolt
in which the anchor bolt itself can not only drill a hole but
also achieve a fastening function, with no need to drill the
hole separately. Generally, a self-drilling anchor bolt has a
drill bit, capable of drilling a hole, at a top end of an anchor
rod thereof; the drill bit adjoins an expansion part, and a
sleeve surrounds a rear end of the anchor rod. After drilling
a hole directly by means of the drill bit at the top end
thereof, the sleeve is hammered so that it expands radially
along the expansion part; thus, a surface of the sleeve forms
a friction fit with an inner surface of the drilled hole, thereby
fixing the anchor bolt in the drilled hole by friction.

[0003] Many methods are known for assisting in the set-
ting of percussion anchor bolts. In particular,
CN109963693A has described a setting device, which is
suitable for setting self-drilling anchor bolts of the self-dril-
ling type and self-drilling anchor bolts of the self-undercut
type; the self-drilling anchor bolt has an internal expanding
body. The setting device has an inner drive shaft which, ata
rear side thereof, is coupled to an impact drill, and at a front
side thereof, reacts against the expanding body of the self-
drilling anchor bolt, in order to push the expanding body
relative to the expanding sleeve of the self-drilling anchor
bolt. In addition, the setting device has an outer drive shaft,
which surrounds the inner drive shaft and, at a front side
thereof, reacts against the expanding sleeve, so that the
expanding sleeve is struck into a receiving material in a rota-
tional manner or a rotational striking manner. The outer
drive shaft and inner drive shaft are permanently rotation-
ally coupled, such that in any stage of setting of the anchor
bolt, rotational motion applied to the inner drive shaft by the
impact drill can be transmitted from the inner drive shaft to
the outer drive shaft and then from the outer drive shaft to
the expanding sleeve. Thus, the expanding sleeve in parti-
cular can rotate with the aid of the same element, i.e. the
outer drive shaft, in a first stage of a setting process and a
second stage of the setting process; in the first stage, the self-
drilling anchor bolt drills into the receiving material in a
self-drilling fashion, and in the second stage, the self-dril-
ling anchor bolt expands in a self-undercutting fashion.
Based on the axial moveability, it is possible for the expand-
ing body in close contact with the inner drive shaft to be
loaded in an axial direction only with the aid of the impact
drill by means of an axial load of the inner drive shaft in the
second stage of the setting process, with the expanding
sleeve remaining unloaded in the axial direction; the result
is that the expanding body is struck forward into a region of
a narrowed part of an expansion channel relative to the
expanding sleeve, and the expanding sleeve can thus expand
radially.
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SUMMARY OF THE INVENTION

[0004] However, in the setting device disclosed in the
abovementioned patent, although the two drive shafts are
axially disengaged in the second stage of the setting process,
the two drive shafts are still rotationally coupled, and the
expanding sleeve rotates around a longitudinal axis thereof
by means of the impact drill at the same time as the expand-
ing sleeve expands radially; the result is that the receiving
material is scraped rotationally at the circumference of the
expanding sleeve in order to produce an undercut part in the
receiving material. That is to say, throughout the setting pro-
cess, the drill bit at the bottom is continuously driven to
rotate, and this is not an ideal state from the point of view
of the self-drilling anchor bolt; the continuous rotation of
the anchor rod will affect the contact between the expanding
sleeve and a hole wall, resulting in a poor fastening result or
even failure. We desire that after drilling is complete, the
anchor bolt can stop in the hole, the expanding sleeve is
hammered into the drilled hole, and through the pressing
of the expansion part, the expanding sleeve forms a close
friction fit with the hole wall.

[0005] An object of the present invention is to provide a
setting device for a self-drilling anchor bolt and a method
for setting a self-drilling anchor bolt, wherein the two stages
of self-drilling anchor bolt drilling and expansion are com-
pleted consecutively without any need to switch the operat-
ing mode of an impact tool, such that a good load value can
be obtained simply at a very low cost, with very good oper-
ability and high reliability.

[0006] In the setting device for a self-drilling anchor bolt
according to the present invention, one end of an anchor rod
of the self-drilling anchor bolt has a drill bit, with an expan-
sion part adjoining the drill bit, and a sleeve surrounding
another end of the anchor rod, the setting device comprising:
a drive shaft, one end thereof having a shank for connecting
to an impact tool, and another end being a setting part for
pushing the self-drilling anchor bolt axially, the setting part
having a setting hole for accommodating the anchor rod, a
hole wall thereof surrounding the anchor rod outside a
sleeve part of the self-drilling anchor bolt, and an annular
extremity of the setting part abutting the sleeve; a coupling,
partially surrounding the drive shaft along an axis, and being
supported on the drive shaft in such a way as to be incapable
of relative rotation while being axially moveable at least
locally, the coupling having a first inner diameter region
substantially equal to the outer diameter of the drive shaft,
and a second inner diameter region larger than the outer dia-
meter of the drive shaft; and a releasable locking compo-
nent, disposed between the drive shaft and the coupling; in
a locked position, the locking component is coupled to an
extremity of the anchor rod such that the anchor rod is fed
axially with rotational striking into a receiving material, and
in a released position, the annular extremity of the setting
part strikes the sleeve to advance axially along the anchor
rod and expand at the expansion part.

[0007] The setting device of the present invention allows
quick setting of the self-drilling anchor bolt; the self-drilling
anchor bolt has the anchor rod with the drill bit, and the
coupling of the locking component of the setting device
with the anchor rod enables rotational motion applied to
the drive shaft by an impact drill to be transmitted from
the drive shaft to the anchor rod at the same time as striking
motion, such that the drill bit of the anchor rod can drill a
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hole in the receiving material - this is a first stage of the
setting method of the present invention. In a second stage,
the locking component moves from the locked position to
the released position, whereby a locking tongue component
is no longer coupled to the anchor rod, thereby removing the
rotational striking motion applied to the anchor rod. The
annular extremity of the setting part of the drive shaft still
abuts the sleeve of the self-drilling anchor bolt, and even
though the impact tool still continuously outputs rotational
striking motion, in the second stage the drive shaft only
transfers striking motion to the sleeve by means of the annu-
lar extremity of the setting part abutting the sleeve of the
self-drilling anchor bolt, with the anchor rod of the self-dril-
ling anchor bolt being unloaded along the axis; the result is
that the sleeve advances in the axial direction relative to the
anchor rod, the front end of the sleeve then reaches the
expansion part of the anchor rod, and the sleeve expands
radially at the expansion part, forming a close friction fit
with a hole wall, to fasten the self-drilling anchor bolt in
the receiving material.

[0008] According to an embodiment of the present inven-
tion, the locking component comprises at least one radially
moveable slider, the slider having at least one locking ton-
gue that is shape-fitted to the anchor rod extremity; in the
locked position, the slider is confined in at least one opening
of the hole wall of the setting part of the drive shaft by the
first inner diameter region of the coupling, and in the
released position, the slider slides radially outwards in the
opening until it is restricted by the second inner diameter
region of the coupling, and the locking tongue is separated
from the anchor rod extremity. With the provision of the
releasable locking component, the locking component is
locked during the first stage of the setting method of the
present invention, and by means of the locking of the lock-
ing component in the locked state thereof, the anchor rod
extremity of the self-drilling anchor bolt can be temporarily
coupled in a fixed manner, and axial impacts applied by the
impact tool to the drive shaft can be transmitted from the
drive shaft to the anchor rod extremity and then from the
anchor rod extremity to the drill bit, such that the drill bit
of the self-drilling anchor bolt can be driven with rotational
striking in the first stage of the setting method; this also
enables the self-drilling anchor bolt to drill holes very effec-
tively in hard receiving materials. In the second stage of the
setting method, immediately following the first stage, the
locking component is released and thus the coupling of the
locking tongues with the anchor rod extremity is released; at
the same time, the annular extremity of the setting part still
maintains a state of abutment with the expanding sleeve of
the self-drilling anchor bolt, and the result is that the axial
impacts of the drive shaft, applied to the drive shaft by the
impact tool, are transmitted from the annular extremity of
the setting part thereof to the expanding sleeve; the axial
striking motion pushes the sleeve to advance axially relative
to the anchor rod, until the sleeve reaches the expansion
part, at which time the front end of the expanding sleeve
expands radially along the expansion part.

[0009] Preferably, the slider comprises a pair of opposite
side faces and an outer peripheral face parallel to an axis,
and opposite the outer peripheral face comprises a substan-
tially semicircular first face and a substantially planar sec-
ond face, and a semicircular face extending from the first
face to the second face in such a way as to be substantially
perpendicular to the axis. The inner diameter of the semicir-
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cular first face is substantially equal to the outer diameter of
the anchor rod extremity, and the locking tongue is located
on the first face. Two said sliders are provided, arranged in
the opening in a radially symmetric fashion. The releasable
slider achieves switching between the locked state and
released state of the locking component very simply; this
can further reduce structural costs and production costs,
and can also further increase reliability.

[0010] Preferably, the locking component further com-
prises a resetting element which limits radial movement
thereof, a sidewall of the coupling is provided with at least
one slide groove extending axially from the first inner dia-
meter region to the second inner diameter region, and the
resetting element slides along the slide groove. Preferably,
a fixed connection between the resetting element and the
slider is for example a threaded connection; thus, axial slid-
ing of the resetting element in the slide groove and axial
movement of the drive shaft relative to the coupling are in
unison. The slide groove in the coupling is used for switch-
ing the locking component from the locked position to the
released position; in the course of relative axial movement
of the drive shaft and the coupling, the drive shaft drives the
slider to advance together with it along the slide groove,
until the slider reaches the second inner diameter region
having a larger radial space, at which time the slider is
released with the aid of a spring mechanism of the resetting
element. Furthermore, when the second stage of the setting
method has ended, the resetting element enables the setting
device to return to its initial state, for use in another setting
process. Automatic release of the locking apparatus can thus
be achieved very simply and reliably when the transition
from the first stage of the setting method to the second
stage takes place.

[0011] The drive shaft is provided with a thread at a seg-
ment behind the coupling, and has a nut screwed thereon; a
spring is mounted between the nut and the coupling, to limit
axial forward movement of the drive shaft relative to the
coupling. The spring between the nut on the drive shaft
and a rear end face of the coupling enables the coupling to
return to its initial position, i.e. the first inner diameter
region of the coupling can limit sliding in the opening.
[0012] The drive shaft has at least one indicator line
thereon, for showing the travel of axial advance of the
drive shaft. Preferably, two indicator lines are included,
one of these indicates completion of a first stage of the set-
ting method of the present invention, and the other indicates
completion of a second stage of the setting method of the
present invention.

[0013] In addition, the present invention relates to a set-
ting method for fastening a self-drilling anchor bolt in a
receiving material, one end of an anchor rod of the self-dril-
ling anchor bolt having a drill bit, with an expansion part
adjoining the drill bit, and a sleeve surrounding another
end of the anchor rod, the setting method comprising:

[0014] in afirst stage, causing the anchor rod of the self-
drilling anchor bolt to drill a hole in the receiving
material;

[0015] in a second stage, causing the expanding sleeve
of the self-drilling anchor bolt to continue to be fed
axially so as to expand at the expansion part, wherein
the first stage and the second stage are carried out by
means of the abovementioned setting device.

[0016] Preferably, the first stage and second stage are
consecutive.
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[0017] Thus, a setting device and setting method are pro-
vided by the present invention; with the aid of the setting
device, the self-drilling anchor bolt can be drilled into the
receiving material, and expand in the drilled hole to anchor
the self-drilling anchor bolt in the receiving material. Speak-
ing precisely, this is carried out in a continuous setting
method, in which there is no need to switch between setting
devices; thus, the setting method is very simple, has a very
small number of steps and/or tools, and can be implemented
very reliably. Based on the manner in which the self-drilling
anchor bolt is arranged in the drilled hole, a very good load
value can be achieved for this.

BRIEF DESCRIPTION OF THE FIGURES

[0018] The embodiments mentioned can be better under-
stood through the following detailed description while per-
using the accompanying drawings. It is emphasized that the
various components are not necessarily drawn to scale. In
fact, dimensions can be enlarged or reduced at will for the
purposes of clear discussion. In the drawings, identical
reference labels denote identical elements.

[0019] FIG. 1 is a schematic drawing of the self-drilling
expanding anchor bolt of the present invention.

[0020] FIG. 2 shows the setting device in FIG. 1 as a long-
itudinal sectional view A-A based on FIG. 1.

[0021] FIG. 3 shows the setting device in FIGS. 1 and 2 as
a cross-sectional view C-C based on FIG. 1.

[0022] FIG. 4 shows a detailed longitudinal sectional
drawing of the setting device of the present invention at
the transition between the first stage and second stage of
the setting method according to the present invention.
[0023] FIG. 5 shows a cross-sectional view C-C of the
setting device operating state shown in FIG. 4.

[0024] FIG. 6 shows a detailed longitudinal sectional
drawing of the setting device of the present invention at
the end of the second stage of the setting method according
to the present invention.

DETAILED DESCRIPTION

[0025] The embodiments mentioned can be better under-
stood through the following detailed description while per-
using the accompanying drawings. It is emphasized that the
various components are not necessarily drawn to scale. In
fact, dimensions can be enlarged or reduced at will for the
purposes of clear discussion. In the drawings, identical
reference labels denote identical elements.

[0026] Radial, axial and/or circumferential directions, and
rotation, are mentioned herein; these should in particular
relate to longitudinal axes of the drive shaft and the cou-
pling, i.e. preferably relate to an axis of coaxial arrangement
of the drive shaft and the coupling. The direction descrip-
tions “front”, “rear” and “rear part” as used herein should
uniformly relate to the same axis, wherein this axis may in
particular be the longitudinal axis of the drive shaft, and the
direction in which the self-drilling anchor bolt is pushed
axially into the receiving material is defined as “forwards”
or “front”.

[0027] FIGS. 1 and 2 show a setting device 1 for a self-
drilling anchor bolt 2 according to the present invention.
First of all, the self-drilling anchor bolt 2 of the present
invention comprises an axially extending anchor rod 21
(see, e.g., FIG. 2); one end of the anchor rod has a drill bit
22, with an expansion part 23 adjoining the drill bit, and a
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sleeve 20 surrounds another end of the anchor rod. With the
self-drilling anchor bolt according to the present invention,
there is no need to drill a hole in a receiving material 3
beforehand; the anchor bolt’s own drill bit is used to drill
the hole and then the sleeve expands in the drilled hole,
pressing against the hole wall, thereby achieving a close
friction fit with the hole wall’s shape, and the self-drilling
anchor bolt 2 is thus fastened in the receiving material 3
(see, e.g., FIG. 4). The receiving material 3 is preferably
formed of a mineral construction material, in particular
concrete.

[0028] The setting device 1 of the present invention is
used to set the self-drilling anchor bolt 2 in the receiving
material 3. The setting device 1 has a drive shaft 4 and a
coupling 6, wherein the coupling 6 surrounds the drive
shaft 4 (see, e.g., FIG. 2) in a front region of the drive
shaft 4. Especially preferably, the drive shaft is at least par-
tially a hollow shaft. One end of the drive shaft 4 has a shank
41 for connecting to an impact tool 100 shown solely sche-
matically in FIG. 2; another end is a setting part 42 for push-
ing the self-drilling anchor bolt axially, i.e. a setting part 42
having an internal, in particular axially extending channel.
The setting part 42 has a setting hole 43 for accommodating
the anchor rod; a hole wall thereof surrounds the anchor rod
outside the sleeve 20 part of the self-drilling anchor bolt,
and an annular extremity 44 of the setting part abuts the
sleeve 20 (see also FIG. 4).

[0029] The coupling 6 is arranged on the drive shaft 4 in
such a way as to be moveable within a certain range along an
axis, 1.e. in a direction parallel to a longitudinal axis Z. As
shown in FIGS. 1 and 2, the coupling 6 is substantially a
cylinder having a through-hole; within the through-hole,
the coupling has a first inner diameter region 61 substan-
tially equal to the outer diameter of the drive shaft, and a
second inner diameter region 62 larger than the outer dia-
meter of the drive shaft, such that the coupling 6 substan-
tially surrounds the drive shaft 4 circumferentially in the
first inner diameter region 61, with the coupling and the
drive shaft being moveable relative to each other in the
axial direction but unable to rotate relative to each other.
In the second inner diameter region 62, there is a certain
gap between an inner peripheral surface of the coupling 6
and an outer peripheral surface of the drive shaft 4, because
the inner diameter of the through-hole in this part of the
coupling 6 is larger than the outer diameter of the drive
shaft. Furthermore, a sidewall of the coupling 6 is further
provided with at least one slide groove 63; preferably,
there are two slide grooves, arranged in a radially symmetric
fashion. At least one of the slide grooves 63 extends from
the first inner diameter region 61 to the second inner dia-
meter region 62 in the axial direction, i.e. a sliding direction
of the slide groove is parallel to the direction of the long-
itudinal axis Z.

[0030] The setting device 1 also has a releasable locking
component 3, disposed between the drive shaft 4 and the
coupling 6. The locking component comprises at least one
slider 30; preferably, there are two sliders, arranged in a
radially symmetric fashion. A rear end of the setting part
42 of the drive shaft 4 is provided with an opening 45; the
slider is accommodated in the opening, and moveable in the
opening 45 in a radial direction. Preferably, the opening is a
penetrating rectangular channel. Referring to FIGS. 2 and 3,
the slider 30 comprises a pair of opposite side faces 31, 32
and an outer curved surface 33; the outer diameter of the
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outer curved surface 33 is substantially equal to the first
inner diameter of the coupling 6. That side of the slider 30
which faces the axial direction comprises a semicircular first
face 34, a substantially planar second face 35, and a semi-
circular face 36 extending from a rear end of the first face 34
to a front end of the second face 35. (See, e.g, FIG. 6). The
radius of the semicircle of the first face 34 is substantially
equal to the radius of an anchor rod extremity 24 of the self-
drilling anchor bolt to be set; the second face 35 is a flat
surface extending in the axial direction from two ends of
the semicircle of the first face. Preferably, when there are
two sliders arranged in a radially symmetric fashion, the
two opposite first faces 34 form a round hole in which the
anchor rod extremity 24 is clamped, the two opposite second
faces 35 abut each other at the axis, and the two semicircular
faces 36 form a bottom face of the round hole, limiting axial
movement of the anchor rod extremity 24. A locking tongue
38 protruding towards the axis is provided at the first face
31, the locking tongue 38 being connected to the anchor rod
extremity in a shape-fitting fashion; thus, the anchor rod
extremity 24 is clamped in the round hole formed by the
first faces, and at the same time. Preferably, the locking ton-
gue is a rib, and the anchor rod extremity is provided with a
slot; when the rib extends into the slot, the anchor rod extre-
mity 24 is locked to the slider 30 of the locking component.
The slider 30 is located at a locked position in the drive
shaft, at which time, a rotational impact of the impact tool
can be transferred to the anchor rod extremity, such that the
drill bit at a front end of the anchor rod drills a hole in the
receiving material 3 under the action of a rotational striking
force.

[0031] Preferably, the opening 45 in the drive shaft 4 is
substantially a rectangular channel, and the slider 30 can
move in a radial direction in the opening. The slider 30 is
further connected to a resetting element 37; in this embodi-
ment, the resetting element 37 is a spring, and has a reset
button protruding to the outside of the coupling 6. The reset-
ting element 37 extends from a slide groove of the coupling
6, and slides in the slide groove as the coupling and drive
shaft move relative to each other axially. The slider 30 can
be moved inwards in a radial direction by means of the
resetting element 37, to return the slider 30 to an initial
position.

[0032] The drive shaft 6 is provided with a thread at a rear
segment, and has a nut 7 screwed thereon (see, e. g., FIG. 2);
a spring 5 is mounted between the nut and the coupling, so
that the coupling 6 stays in or returns to an initial position
thereof.

[0033] Preferably, the drive shaft has at least one indicator
line thereon, for showing the travel of axial advance of the
drive shaft. Preferably, two indicator lines are included; one
of these indicates completion of a first stage of the setting
method of the present invention, and the other indicates
completion of a second stage of the setting method of the
present invention.

[0034] FIGS. 2 - 6 show the setting device 1 in different
consecutive stages of the setting method according to the
present invention. In particular, FIG. 2 shows the state of
the setting device 1 when the first stage of the setting
method begins. In this state, the locking component is in a
locked position with the sliders 30 thereof, i.e. the sliders 30
are completely restricted by an inner wall of the first inner
diameter region 61 of the coupling 6 so as to be located in
the opening of the drive shaft; the two sliders are opposite

Jul. 6, 2023

each other radially, and the anchor rod extremity 24 is
clamped, by means of the locking tongues 38, in the round
hole formed by the first faces 34. The resetting elements of
the locking component are located at a rearmost end of the
slide groove of the coupling 6.

[0035] At this time, the setting device 1 is placed on the
receiving material at a front side of the coupling 6 thereof.
Preferably, there is a dust suction apparatus between the
front side of the coupling and the receiving material, for
sucking out dust and accumulated debris produced in the
self-drilling process.

[0036] The drive shaft 4 performs rotational striking
motion with the aid of an impact drill. The rotational motion
of the drive shaft 4 is transferred to the anchor rod via the
locking tongues 38 of the sliders; forward striking motion of
the drive shaft 4 is transferred to the anchor rod 21 via the
semicircular faces 36 of the sliders 30. Thus, in the first
stage of the setting method, the self-drilling anchor bolt 2
drills into the receiving material 3 by means of the rotational
striking motion of the setting device 1.

[0037] As shown in FIG. 4, when the self-drilling anchor
bolt 2 drills into the receiving material 3, since the front side
of the coupling 6 is placed on the receiving material 3, i.e.
the coupling 6 does not move relative to the receiving mate-
rial 3, the drive shaft 4 moves forward in the axial direction
relative to the coupling under the rotational striking action
of the impact tool, and the sliders 30 are confined in the
opening 45 of the drive shaft by the first inner diameter
region 61 of the coupling in the abovementioned first
stage, i.e. are in the locked position. When drilling reaches
the desired depth, the indicator line IL. (shown solely sche-
matically as FIG. 4 is a cross sectional view) of the drive
shaft 4 is located precisely at a rear end face of the coupling
6, at which time a rear end of the rectangular opening of the
drive shaft 4 reaches an edge of the first region; since the
second inner diameter region 62 has a larger inner diameter
than the first inner diameter region 61, the sliders 30 slide
outwards radially along the opening under the action of the
resetting elements 37, until the sliders again abut an inner
wall of the second inner diameter region 62 of the coupling.
The movement of the sliders causes the locking tongues 38
to disengage from the anchor rod extremity 24, so the rota-
tional motion of the drive shaft 4 can no longer be trans-
ferred to the anchor rod 21 via the locking tongues 38 of
the sliders; the movement of the sliders also results in the
semicircular faces 36 being offset radially from the anchor
rod extremity 24, and unable to transfer the striking motion
of the drive shaft to the anchor rod 21. At this point, the
drilling step of the self-drilling anchor bolt is completed.
Thus, the first stage of the setting method of the present
invention automatically ends and the second stage begins.
[0038] In the second stage, as shown in FIGS. 5§ and 6, the
drive shaft 4 loaded by the impact drill still executes a rota-
tional striking motion; at this time, the locking component is
in a released position, and the anchor rod 21 is no longer
subject to rotational or impact driving. However, since the
annular extremity 44 of the setting part of the drive shaft
always abuts the sleeve, the annular extremity 44 can still
transfer striking motion of the drive shaft 4 to the expanding
sleeve 20 of the self-drilling anchor bolt. Thus, in the self-
drilling anchor bolt 2, only the sleeve 20 is subjected to
striking motion in the second stage; the anchor rod 21
stays substantially stationary in the drilled hole, and the
sleeve 20 is struck forwards axially until a front end of the
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sleeve 20 reaches the expansion part connected to the drill
bit; the sleeve 20 is expanded radially and abuts the hole
wall, forming a close friction fit with the hole wall, and the
self-drilling anchor bolt is thereby fastened in the receiving
material.

[0039] Thus, with the provision of the releasable locking
component, the locking component is locked during the first
stage of the method of the present invention, and by means
of the locking of the locking component in the locked state
thereof, the anchor rod extremity of the self-drilling anchor
bolt can be temporarily coupled in a fixed manner, and axial
impacts applied by the impact tool to the drive shaft can be
transmitted from the drive shaft to the anchor rod extremity
and then from the anchor rod extremity to the drill bit, such
that the drill bit of the self-drilling anchor bolt can be driven
with rotational striking in the first stage of the setting
method; this also enables the self-drilling anchor bolt to
drill holes very effectively in hard receiving materials. In
the second stage of the setting method, immediately follow-
ing the first stage, the locking component is released and
thus the coupling of the locking tongues with the anchor
rod extremity is released; at the same time, the annular
extremity of the setting part still maintains a state of abut-
ment with the expanding sleeve of the self-drilling anchor
bolt, and the result is that the axial impacts of the drive shaft,
applied to the drive shaft by the impact tool, are transmitted
from the annular extremity of the setting part thereof to the
expanding sleeve; the axial striking motion pushes the
sleeve to advance axially relative to the anchor rod, until
the sleeve reaches the expansion part, at which time the
front end of the expanding sleeve expands radially along
the expansion part. By means of the setting device 1 accord-
ing to the present invention, it is possible to produce a
drilled hole, set the self-drilling anchor bolt 2 and accom-
plish expansion by a continuous setting method. In this
regard, the setting depth and degree of expansion are
ensured by means of the setting device 1, thus affording a
very high level of user satisfaction and reliability.

[0040] To enable the setting device 1 to return to its initial
state to be used for another setting after the second stage of
the setting method ends, in addition to pushing the sliders
back into the opening of the drive shaft by means of the
resetting elements of the locking component, it is also
necessary to utilize the spring between the nut on the drive
shaft and the rear end face of the coupling, so that the cou-
pling can also return to its initial position, i.e. the first inner
diameter region of the coupling can limit sliding in the
opening.

[0041] Furthermore, the present invention further relates
to a setting method for the self-drilling anchor bolt; the pre-
sent invention relates to a method for setting a self-drilling
anchor bolt in a receiving material; one end of an anchor rod
of the self-drilling anchor bolt has a drill bit, with an expan-
sion part adjoining the drill bit, and a sleeve surrounds
another end of the anchor rod; the setting method comprises:

[0042] in a first stage, causing the anchor rod of the self-
drilling anchor bolt to drill a hole in a receiving
material;

[0043] in a second stage, causing the expanding sleeve
of the self-drilling anchor bolt to continue to be fed
axially so as to expand at the expansion part, wherein
the first stage and the second stage are carried out by
means of the abovementioned setting device.
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[0044] Preferably, the first stage and second stage are
consecutive.

[0045] Finally, the present invention further relates to the
combination of the self-drilling anchor bolt according to the
present invention and the setting device according to the
present invention. In particular, the self-drilling anchor
bolt according to the present invention can be set very effec-
tively by means of the setting device according to the pre-
sent invention and/or by the setting method according to the
present invention.

[0046] Features mentioned in conjunction with the setting
device according to the present invention, the setting
method according to the present invention, the self-drilling
anchor bolt according to the present invention and the com-
bination according to the present invention should be able to
be combined freely here; thus, features mentioned in con-
junction with the setting device according to the present
invention for example may also be applied in the setting
method according to the present invention.

[0047] As stated above, although demonstrative embodi-
ments of the present invention have already been explained
herein with reference to the accompanying drawings, the
present invention is not limited to the particular embodi-
ments described above; many other embodiments are possi-
ble, and the scope of the present invention should be defined
by the claims and their equivalent meaning.

What is claimed is:

1-10. (canceled)

11. A setting device for a self-drilling anchor bolt, one end
of an anchor rod of the self-drilling anchor bolt having a drill
bit, with an expansion part adjoining the drill bit, and a sleeve
surrounding another end of the anchor rod, the setting device
comprising:

adrive shaft, one end thereofhaving a shank for connecting
to an impact tool, and another end being a setting part for
pushing the self-drilling anchor bolt axially, the setting
part having a hole for accommodating the anchor rod, a
hole wall thereof surrounding the anchor rod outside the
sleeve of the self-drilling anchor bolt, and an annular
extremity of the setting part abutting the sleeve;

a coupling, partially surrounding the drive shaft along an
axis, and being supported on the drive shaft in such a
way as to be incapable of relative rotation while being
axially moveable at least locally, the coupling having a
first inner diameter region substantially equal to the outer
diameter of the drive shaft, and a second inner diameter
region larger than the outer diameter of the drive shaft;
and

areleasable lock, disposed between the drive shaft and the
coupling, wherein, in a locked position, the lock is
coupled to an extremity of the anchor rod such that the
anchor rod is fed axially with rotational striking into a
receiving material, and in areleased position, the annular
extremity of the setting part strikes the sleeve to advance
axially along the anchor rod and expand at the expansion
part.

12. The setting device as recited in claim 11 wherein the
lock includes at least one radially moveable slider, the slider
having at least one locking tongue shape-fitted to the anchor
rod extremity; in the locked position, the slider being confined
in at least one opening of the hole wall of the setting part of the
drive shaft by the first inner diameter region of the coupling,
and in the released position, the slider slides radially outwards
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in the opening until restricted by the second inner diameter
region of the coupling, and the locking tongue is separated
from the anchor rod extremity.

13. The setting device as recited in claim 11 wherein the
slider includes a pair of opposite side faces and an outer per-
ipheral face parallel to an axis, and opposite the outer periph-
eral face includes a semicircular first face and a planar second
face, and a semicircular face extending from the first face to
the second face in such away as to be perpendicular to the axis.

14. The setting device as recited in claim 13 wherein the
inner diameter of the semicircular first face is equal to the
outer diameter of the anchor rod extremity, and the locking
tongue is located on the first face.

15. The setting device as recited in claim 14 wherein the at
least oneradially movable slider includes two sliders arranged
in the opening in a radially symmetric fashion.

16. The setting device as recited in claim 11 wherein the
lock further includes a resetting element limiting radial move-
ment thereof, a sidewall of the coupling having at least one
slide groove extending axially from the first inner diameter
region to the second inner diameter region, and the resetting
element slides along the slide groove.

17. The setting device as recited in claim 16 wherein the
drive shaft has a thread at a segment behind the coupling,
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and has a nut screwed thereon; a spring being mounted
between the nutand the coupling, to limit axial forward move-
ment of the drive shaft relative to the coupling.

18. The setting device as recited in claim 17 wherein the
drive shaft has at least one indicator line thereon for showing
the travel of axial advance of the drive shaft.

19. A method for setting a self-drilling anchor bolt in a
receiving material, one end of an anchor rod of the self-dril-
ling anchor bolt having a drill bit, with an expansion part
adjoining the drill bit, and a sleeve surrounding another end
of the anchor rod, the setting method comprising:

in a first stage, causing the anchor rod of the self-drilling
anchor bolt to drill a hole in the receiving material;

in a second stage, causing the expanding sleeve of the self-
drilling anchor bolt to continue to be fed axially so as to
expand at the expansion part, wherein the first stage and
the second stage are carried out via the setting device as
recited in claim 11.

20. The setting method as recited in claim 19 wherein the
first stage and second stage are consecutive.
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