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The invention relates to an expansion anchor comprising a bolt and an expansion sleeve surrounding the bolt, said bolt having: an
expansion cone In the region of the front end of the bolt, which expansion cone radially enlarges the expansion sleeve when moved
Into same; a threaded section for introducing tensile forces into the bolt; a shoulder that limits a movement of the expansion sleeve
away from the expansion cone; and at least one anti-rotation protrusion for inhibiting a rotation of the expansion sleeve In relation to
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length of the anti-rotation protrusion is smaller than the pitch of the threaded section arranged on the bolt.
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Abstract

The invention relates to an expansion anchor comprising a bolt and an expansion sleeve
surrounding the bolt, said bolt having: an expansion cone in the region of the front end of the
bolt, which expansion cone radially enlarges the expansion sleeve when moved into same; a
threaded section for introducing tensile forces into the bolt; a shoulder that limits a movement
of the expansion sleeve away fromr the expansion cone; and at least one anti-rotation
protrusion for inhibiting a rotation of the expansion sleeve in relation to the bolt, said
protrusion originating at the shoulder and protruding radially outwards on the bolt. According
to the invention, the axial length of the anti-rotation protrusion is smaller than the pitch of the

threaded section arranged on the bolt.



Expansion Anchor Having Anti-Rotation Means

[0001] The present invention relates to an expansion anchor. Such an expansion anchor 1s
equipped with a bolt and an expansion sleeve, which surrounds the bolt, the bolt having an
expansion cone in the area of its front end, which expands the expansion sleeve radially when
it is drawn into the expansion sleeve, the bolt having a threaded section, in particular in the
area of its rear end, for introducing tensile forces into the bolt, the bolt having a shoulder,
which delimits an in particular axially directed displacement of the expansion sleeve away
from the expansion cone, and the bolt having at least one anti-twist protrusion for inhbiting a
twisting of the expansion sleeve in relation to the bolt, in particular around the bolt
longitudinal axis, the anti-twist protrusion originating from the shoulder and protruding

radially outward on the bollt.

[0002] An expansion anchor is known, for example, from DE 4116149 Al. It 1s used for
anchoring mounting parts to a borehole in a fixed substrate, for example, a concrete substrate.
The known expansion anchor has an elongated bolt, which is provided with an expansion
cone in the area of its front end, and which has a thread in the area of its rear end, on which a
nut is seated. The expansion cone expands toward the front end, i.e., against the extraction
direction. In the extraction direction, an expansion sleeve is situated on the bolt otfset to the
expansion cone. Toward the front end of the bolt on the expansion cone, this expansion
sleeve is displaceably mounted on the bolt. Toward the rear end of the bolt, the displacement
of the expansion sleeve in relation to the bolt is delimited by a stop formed as an annular

shoulder.

[0003] When setting the anchor, the first end of the bolt is pounded into the borehole in the
substrate against the extraction direction. The expansion sleeve is entrained by the annular
shoulder and therefore also reaches the borehole. The nut 1s then screwed on until 1t stops on

the substrate or a mounting part, which may be present as an abutment, and 1t 1s then
tightened further until a predefined torque is reached. This tightening of the nut causes the
bolt to be pulled back out of the borehole to a certain extent in the extraction direction. After

the expansion anchor is pounded in, the expansion sleeve is caught on the inner borehole wall
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and is therefore retained upon withdrawal of the bolt in the borehole. As a result, the
¢xpansion cone of the bolt is drawn into the expansion sleeve, the expansion sleeve being
expanded due to the increasing diameter of the expansion cone. The expansion anchor 1s
jammed with the expansion sleeve in the substrate, so that tensile loads may be transferred

into the substrate. This basic principle may preferably also be used in the anchor according to

the present invention.

[0004] When expansion anchors are used under actual surrounding conditions, sand or drill
cuttings may possibly reach the thread of the bolt, which may result in an undcsirable
increase of the friction between nut and bolt, and thus an increase of the required torque for
tightening the nut. In extreme cases, the friction of the nut on the thread may exceed the

friction of the bolt in the expansion sleeve. In this case, an undesirable jamming between nut

and bolt may occur. The bolt then slips in the sleeve so that the nut may not be screwed on

and the anchor may not be set easily.

[0005] To prevent such slippage, i.e., to prevent such undesirable rotation of the bolt in
relation to the sleeve, the most proximate US 3855896 A proposes the provision of a knurling
on the circumference of the bolt, starting from the annular shoulder, which acts against the

expansion sleeve from within, and increases the friction between the bolt and sleeve.

[0006] DE 2256822 A1l also concerns anti-twist devices of the expansion sleeve on the bolt.
In contrast to US3855896A, in which the anti-twist device is implemented by increased
friction, DE 2256822 A1 proposes anti-twist devices by appropriate geometric shapes, 1.€.,

form-locked anti-twist devices.

[0007] Additional expansion anchors having anti-twist devices between the expansion sleeve

and bolt are described in DE 29501182 Ul, DE 3411285 A1, GB 1414562 A, CA 953958
Al, DE 2161224 A1, US 3750526 A, EP 0 874 167 B1 and DE 6610690 U.

[0008] According to EP 0893610 Al, an anti-twist protection of the bolt 1s implemented by

webs projecting radially from the bolt, the webs acting directly against the borehole wall.



[0009] DE 10 2008 057 584 A1 describes an expansion anchor, in the neck area of which at

least three reinforcing ribs are situated, which extend to the stop shoulder, and which are

intended to be used for releasing tensions, in particular in the case of transverse stress.

[0010] According to DE 3508015 Al, the stop area located perpendicular to the longitudinal
axis of the bolt and formed on the shoulder for the sleeve merges via a concave fillet into the

lateral surface of the cylindrical neck area of the bolt, which is intended to avoid the

occurrence of a sharp edge having a tendency to break.

[0011] The object of the present invention is to provide a particularly reliable, in particular
reliable to install, expansion anchor having particularly good load values, which is at the

same time also particularly simple to manutfacture.

[0012] According to the present invention, the object 1s achieved by an expansion anchor
having various features described herein. Preferred specific embodiments of the expansion

anchor are furthermore described.

[0012a] Accordingly, in one non-limiting aspect, the present invention resides in an
expansion anchor including
- a bolt and
- an expansion sleeve, which surrounds the bolt,
- the bolt having an expansion cone in an area of its front end, which expands the
expansion sleeve radially, when the expansion cone is drawn into the expansion

sleeve,

- the bolt having a threaded section for introducing tensile forces into the bolt,

- the bolt having a shoulder, which delimits a displacement of the expansion sleeve
away from the expansion cone, and

- the bolt having at least one anti-twist protrusion having an axial length (I) for
inhibiting a twisting of the expansion sleeve in relation to the bolt, the protrusion

originating from the shoulder and projecting radially outward on the bolt, and
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wherein,
- the axial length (I) of the anti-twist protrusion is smaller than double a pitch (p) of

the threaded section situated on the bolt.

[0013] An expansion anchor according to the present invention is characterized in that axial
length I of the anti-twist protrusion is smaller than double the pitch p of the threaded section
situated on the bolt. Preferably, axial length I of the anti-twist protrusion is smaller than pitch

p of the threaded section situated on the bolt. Consequently, at least the following applies:

[<2Xxp
and preferably:
I <p.

[0014] A basic idea of the present invention may be seen in designing the anti-twist
protrusion, which, on the rear end area of the expansion sleeve, acts in a frictional manner,
for example, from within, against the expansion sleeve, so that the anti-twist protrusion loses

operative contact with the expansion sleeve already immediately after the beginning of the
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extraction of the bolt from the borehole when setting the anchor. The present invention has on
the one hand recognized that an anti-twist device is frequently no longer required after the
beginning of the expansion process of the expansion sleeve. This is due to the fact that as
soon as the expansion sleeve is radially expanded by the expansion cone and pressed against
the borehole wall, the radial contact pressure and consequently the friction between the
expansion sleeve and bolt increases very strongly, so that from this point in time, an anti-
twist protection device is usually no longer required between the bolt and the expansion
sleeve. The present invention has further recognized that an anti-twist device may even be
disadvantageous under certain circumstances during the expansion process when setting the
anchor and in the subsequent loaded state of the anchor. Thus, for example, a simple friction-
based anti-twist protection increases not only the friction in the circumferential direction, but
also the friction in the axial direction. This may on the one hand encumber the expansion
process. On the other hand, it may encumber an advantageous subsequent expansion of the
sleeve of the completely installed anchor and/or a sliding back and forth of the expansion
cone in the sleeve of the completely installed anchor, for example, in the case of cyclically
opening and closing concrete cracks. Furthermore, simple anti-twist devices may also result
in undesirable punctiform or linear load of the sleeve. Based on these tindings, the present
invention proposes a particular anti-twist device that acts only at the beginning of the setting
process and quickly decouples as soon as the expansion of the sleeve has begun. Accordingly,
the anti-twist device is only effective when it is actually needed, while there 1s no longer an

effect in the state of the anchor in which it may be potentially disadvantageous.

[0015] This only temporary effect of the anti-twist device is achieved on the one hand in that
the anti-twist protrusion originates from the shoulder, which means that the anti-twist
protrusion directly adjoins the shoulder, and, on the other hand that the axial extent of the
anti-twist protrusion is very small, the axial extension lying in particular in the order of the
pitch of the thread. Due to this dimensioning, the anti-twist protrusion acts against the sleeve
only immediately at the beginning of the setting process. As soon as the nut is tightened by

approximately one turn, the anti-twist protrusion decouples from the expansion sleeve and is
no longer able to encumber the further expansion process. Conscquently, the advantages of
an anti-twist device may be achieved without having to accept its potential disadvantages.

According to the present invention, this advantage may also be achieved by particularly low
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manufacturing costs. Since according to the present invention, the anti-twist protrusion
directly adjoins the shoulder, it may be formed together with the shoulder in a particularly

simple manufacturing method, for example, by upsetting.

[0016] As 1s standard practice, the pitch may be understood to be 1n particular the distance
between two thread stages, in particular of the same thread turn, along the longitudinal axis of
the bolt, i.e., the axial path which is covered by one turn of the threaded section and/or one
turn of the nut on the threaded section. The bolt may also have, in particular axially offset
from the threaded section, additional threaded sections. If additional threaded sections arc

present, the threaded section, the pitch of which 1s relevant here, may be in particular the one

on which the nut is situated.

[0017] According to the present invention, the expansion sleeve 1s situated, in particular
attached, displaceably along the bolt. To the extent "radial,"” "axial," and "circumferential
direction"” are discussed in this description text, this may relate in particular to the
longitudinal axis of the bolt, which may be in particular the axis of symmetry and/or center
axis of the bolt. The expansion anchor may be in particular a heavy-duty expansion anchor.
The expansion sleeve and/or the bolt are suitably made from a metal material which, for

example, may also be coated for selectively influencing the friction.

[0018] According to the present invention, the expansion cone may be drawn into the
expansion sleeve by a joint axial movement of the bolt and the expansion cone in relation to
the expansion sleeve. For this purpose, the expansion cone is fittingly situated fixedly on the
bolt, at least in the axial direction. Preferably, the expansion cone 1s formed integrally with
the bolt. The expansion anchor according to the present invention may preferably also be

denoted as a bolt anchor.

[0019] According to the present invention, the expansion sleeve may be pushed radially
outward by the inclined surface of the expansion cone and pressed against the borehole wall
in the substrate, if the expansion cone is offset relative to the expansion sleeve in the

extraction direction of the bolt. This anchors the expansion anchor in the borehole wall.

Preferably, the extraction direction runs in parallel to the longitudinal axis of the bolt and/or
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points out of the borehole. Advantageously, the distance of the surface of the expansion cone
from the longitudinal axis of the bolt increases opposite to the extraction direction, i.e., as the
distance from the threaded section increases. The surface of the expansion cone may be

strictly conical. However, according to the standard practice definition of an expansion cone,
this does not have to be the case. For example, the surface of the expansion cone may also be

convex or concave in the longitudinal section.

[0020] The shoulder forms a rear stop for the expansion sleeve, which delimits a
displacement of the expansion sleeve away from the expansion cone, 1.€., a displacement of
the expansion sleeve in the extraction direction. The shoulder preterably has an annular or at
least interrupted annular stop surface for the expansion sleeve, it being preferably possible for
the stop surface to run perpendicular to the longitudinal axis of the bolt. Advantageously, the
shoulder 1s situated axially between the expansion cone and the threaded section and/or
axially between the expansion sleeve and the threaded section. Preferably, the bolt has an
annular collar, which surrounds the bolt, 1t being possible for the collar to be formed in
particular integrally with the bolt, and/or forming an at least local maximum cross section

point on the bolt, the shoulder on which the expansion sleeve stops being formed on the front

side of the collar.

[0021] The anti-twist protrusion is preferably formed integrally with the bolt, which may be
advantageous with respect to manufacturing. According to the present invention, the anti-
twist protrusion originates from the shoulder, in particular tfrom the stop surface formed on
the shoulder tor the expansion sleeve, which may include in particular that it projects axially

from the shoulder and/or the stop surface and/or immediately merges into the shoulder and/or

the stop surface.

[0022] It 1s particularly advantageous that the axial length of the anti-twist protrusion is
smaller than 0.1 times the maximum axial extension of the expansion sleeve, that the axial
length of the anti-twist protrusion 1s smaller than the maximum thickness of the expansion
sleeve, and/or that the axial length of the anti-twist protrusion is smaller than 0.1 times the
maximum diameter of the bolt. According to these variants, anti-twist protrusions may be

obtained, which decouple from the expansion sleeve at the beginning of the expansion
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process in a particularly reliable manner. The diameter of the bolt is advantageously

measured perpendicular to its longitudinal axis.

[0023] Furthermore, it is particularly advantageous that the anti-twist protrusion, acts in
particular at least partially in a frictional manner, against the inside of the expansion sleeve,
which faces the bolt, in particular faces it radially. According to this specific embodiment, the
expansion sleeve covers the anti-twist protrusion, at least partially radially outward, in
particular after the anchor is pounded into the borehole and/or at the beginning of the
expansion process. This may be implemented in a particularly simple manner with respect to
manufacturing, for example, by simply wrapping the bolt using a metal strip. Furthermore,
the anti-twist protrusion may also be used in this case for an initial centering of the expansion
sleeve. For a pure form-locked connection or for a combined friction-fit and form-locked
connection, a radially directed indentation may be provided in the inside of the expansion
sleeve, in which the anti-twist protrusion is accommodated. The inside of the expansion
sleeve may, however, also be smooth in the area of the anti-twist protrusion. The inside of the
expansion sleeve, against which the anti-twist protrusion acts, is formed in particular in the
shape of a sleeve and/or at least approximately in the shape of a cylinder and/or faces the
neck area of the bolt. An at least partially friction-based anti-twist protection is present
between the expansion sleeve and the bolt preferably due to the anti-twist protrusion. This
may in particular include that the anti-twist protrusion presses radially from the inside against
the expansion sleeve, so that a rotational movement of the sleeve in relation to the anti-twist
protrusion around the longitudinal axis of the bolt causes a friction between the surface of the

anti-twist protrusion and the inner surface of the expansion sleeve.

[0024] Preferably, the maximum measured height of the anti-twist protrusion measured in the

axial dircction 1s smaller than the pitch of the threaded section situated on the bolt. This may
be advantageous with respect to manufacturing, since the required degree of deformation is

relatively small.

00235] Another prcterred specific embodiment of the present invention is that the bolt has at
least one additional anti-twist protrusion. This makes it possible to increase the reliability of

the anti-twist device further. Furthermore, multiple anti-twist protrusions make it possible to
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center the expansion sleeve in relation to the bolt in a particularly simple manner, so that
particularly well defined force ratios prevail at the beginning of the expansion process.
Preferably, a total of at least three anti-twist protrusions may be provided. In this
configuration, at the beginning of the expansion process, it is possible to focus the friction on
the anti-twist protrusions in a particularly simple manner, which may increase the reliability
even further. It multiple anti-twist protrusions are provided, the features, which are named in
this description in connection with one anti-twist protrusion, are applicable to a single anti-
twist protrusion, to a part of the anti-twist protrusions or to all anti-twist protrusions. If
multiple anti-twist protrusions are provided, they may be situated in particular equidistantly

on the circumference of the bolt.

[0026] Furthermore, it may be provided that the expansion sleeve has at least one slot, which
in particular runs axially. This slot may make the expansion process easier. This slot may
separate two adjacent expansion segments. If a slot is provided, the bolt may have a locking
protrusion, which engages with the slot. In this case, an additional anti-twist device may be
present, which acts in a form-locked manner. The slot preferably extends to the front end

and/or to the recar end of the expansion sleeve.

[0027] According to the present invention, the threaded section may be in particular a male
threaded section. This may be advantageous with respect to manageability. The threaded

section 1s used preferably for introducing tensile forces, which are directed in the extraction
direction, into the bolt. In particular, the direction vector of the extraction direction may be

directed from the expansion cone to the threaded section.

[0028] Another preferred specific embodiment of the present invention lies in that a nut

having a thread corresponding to the threaded section, in particular a female thread, is
situated on the threaded section. This nut may be used for attaching the mounting part and for
drawing the bolt including the expansion cone into the expansion sleeve. The nut is in
particular rotatably situated on the threaded section around the longitudinal axis of the bolt.

The threaded section, the pitch of which is relevant according to the present invention, may in

particular lie in the insidc of the nut.
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[0029] The present invention will be elucidated in greater detail in the following based on
preferred exemplary embodiments, which are schematically shown in the appended drawings,
It being possible in principle to implement individual features of the exemplary embodiments

shown below in connection with the present invention individually or in any combination.

[0030] Figure 1 shows a partial longitudinal sectional view of an expansion anchor according

to a first specitic embodiment set in a concrete substrate;

[0031] Figure 2 shows a perspective view of the bolt of the anchor from Figure 1 including

an expansion sleeve;

[0032] Figure 3 shows a perspective view of the bolt of the anchor from Figure 1 without an

expansion sleeve;

[0033] Figure 4 shows a longitudinal sectional view of the bolt of the anchor from Figure 1;

[0034] Figure 5 shows a side view of the bolt of Figure 1 in section X of Figure 4; and

[0035] Figure 6 shows a cross-sectional view A-A according to Figure 5 of the bolt of the

anchor from Figure 1 including an expansion sleeve.

[0036] The figures show one exemplary embodiment of an expansion anchor 1 according to
the present invention. Expansion anchor 1 has a bolt 10 and an expansion sleeve 20,
expansion sleeve 20 surrounding bolt 10 annularly. In the area of its front end 51, bolt 10 has
an expansion cone 12 for expansion sleeve 20, which is adjoined continuously rearward by a

neck area 11. Expansion cone 12 is fixedly situated on bolt 10 and is preferably formed

integrally with bolt 10.

[0037] In ncck area 11, bolt 10 has an essentially constant, preferably cylindrical, cross
section. On adjoining expansion cone |2, the surface of bolt 10 is formed as an inclined
surface 13, and the diameter of bolt 10 increases toward first end 51, i.e., bolt 10 widens on

expansion cone 12, starting from neck area 11 toward its front first end 51. Inclined surface
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13 on expansion cone 12 may be conical in the strict mathematical sense; however, this is not

required.

[0038] On the side of neck arca 11 facing away from expansion cone 12, bolt 10 has a stop
for expansion sleeve 20 designed as an annular shoulder 17. In the area of its rear cnd 52, the
bolt has a threaded section 18 designed as a male threaded section for introducing tensile

forces into bolt 10. On this threaded section 18 sits a nut 8.

[0039] As Figures 2 and 6 show in particular, expansion sleeve 20 has axially extending slots

22 and 22', which facilitate the expansion of expansion sleeve 20.

[0040] When expansion anchor 1 is set, front end 51 of bolt 10 is pushed through a mounting
part 6 in the direction of longitudinal axis 100 of bolt 10 into a borehole 99 in substrate 5 of
Figure 1. Due to shoulder 17, which delimits a displacement of expansion sleeve 20 away
from expansion cone 12, expansion sleeve 20 is also introduced into borehole 99. Bolt 10 is
then pulled out of borehole 99 again for a short distance in extraction direction 101 which
runs in parallel to longitudinal axis 100 by tightening nut 8 which is in contact with mounting
part 6. Due to its friction against essentially cylindrical wall 98 of borehole 99, expansion
sleeve 20 remains in borehole 99 and consequently a displacement of bolt 10 in relation to
expansion sleeve 20 occurs. During this displacement, inclined surface 13 of expansion cone
12 of bolt 10 penetrates deeper and deeper into expansion sleeve 20, so that expansion sleeve
20 1s radially expanded in the area of its front cnd by inclined surface 13 and pressed to wall
98 of borehole 99. This mechanism fixes expansion anchor 1 in substrate 5. The sct condition

of expansion anchor 1, in which it is fixed in substrate 5, is shown in Figure 1.

[0041] As Figures 3, 5 and 6 show in particular, bolt 10 has three anti-twist protrusions 80,
80" and 80". Anti-twist protrusions 80, 80' and 80" are situated in neck arca 11 of bolt 10 and
originate from shoulder 17, i.e., they directly adjoin shoulder 17. As Figure 6 shows in
particular, anti-twist protrusions 80, 80" and 80" are situated equidistantly around the
circumference of bolt 10 as vicwed in the cross section of bolt 10. As is further indicated in
Figure 6, anti-twist protrusions 80, 80" and 80" press radially from within against

approximately cylindrical inside 21 of expansion sleeve 20. In this way, they provide
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increased friction between expansion sleeve 20 and bolt 10 and thus counteract an
undesirable slippage of bolt 10 in expansion sleeve 20 during setting of the anchor.
Depending on the embodiment, anti-twist protrusions 80, 80" and 80" act exclusively
superticially or are pressed more or less deeply into expansion sleeve 20 in order to achieve a

mixed form-locked and friction-fit rotational coupling.

[0042] As 1s apparent in particular in Figure 5, axial length I of anti-twist protrusions 80, i.e.,
their maximum extension in the direction of longitudinal axis 100 is smaller than pitch p of

threaded section 18, 1.e.,

[ <p.

|0043] Thus, anti-twist protrustons 80 act only at the very beginning of the setting process

and decouple from expansion sleeve 20 as soon as the expansion process has progressed and
expansion sleeve 20 has been displaced a short distance from shoulder 17 toward expansion
cone 12. In particular, this may ensure that anti-twist protrusions 80 do not interfere with the

Interaction between expansion sleeve 20 and expansion cone 12 when the anchor is set.

[0044] In another approach, axial length I of anti-twist protrusions 80 may be smaller than
0.1 times the maximum diameter dyax of bolt 10, which may be present in particular on
shoulder 17, as Figure 4 shows. In another approach, axial length I of anti-twist protrusions
80 may be smaller than the 0.1 times the maximum axial extension Is max 0f expansion sleeve
20, which 1s indicated in Figure 1. In yet another approach, axial length I of anti-twist
protrusions 80 may be smaller than maximum thickness ts max 0f cXpansion sleeve 20

measured perpendicular to longitudinal axis 100, which is indicated in Figure 6.

[0045] As shown n particular in Figures 2 and 6, expansion sleeve 20 may have outside
protrusions 90 and 91 for better anchoring at borehole wall 98. These may, for example, be
designed as radial indentations, so that, as may be seen in Figure 6, corresponding recesses

may be formed on inside 21 of expansion sleeve 20.
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We Claim

1. An expansion anchor (1) including

- a bolt (10) and

- an expansion sleeve (20), which surrounds the bolt (10),
- the bolt (10) having an expansion cone (12) in an area of its front end (51), which
expands the expansion sleeve (20) radially, when the expansion cone is drawn into the

expansion sleeve (20),

- the bolt (10) having a threaded section (18) for introducing tensile forces into the

bolt (10),
- the bolt (10) having a shoulder (17), which delimits a displacement of the expansion

sleeve (20) away from the expansion cone (12), and
- the bolt (10) having at least one anti-twist protrusion (80) having an axial length (I)
for inhibiting a twisting of the expansion sleeve (20) in relation to the bolt (10), the
protrusion originating from the shoulder (17) and projecting radially outward on the
bolt (10), and

wherein,
- the axial length (I) of the anti-twist protrusion (80) is smaller than double a pitch (p)
of the threaded section (18) situated on the bolt.

2. The expansion anchor (1) as claimed 1in Claim 1,
characterized in that
- the axial length (I) of the anti-twist protrusion (80) is smaller than the pitch (p) of

the threaded section (18) situated on the bolt.

3. The expansion anchor as claimed in claim 1 or claim 2 wherein,
the axial length (I) of the anti-twist protrusion (80) is smaller than 0.1 times a

maximum axial extension (Ismax) of the expansion sleeve (20).
4. The expansion anchor as claimed in any one of claims 1 to 3 wherein,

the axial length (I) of the anti-twist protrusion (80) 1s smaller than a maximum

thickness (tsmax) of the expansion sleeve (20).

CA 2933715 2017-07-31



13

5. The expansion anchor as claimed in any one of claims 1 to 4 wherein,

the axial length (I) of the anti-twist protrusion (80) 1s smaller than 0.1 times a

maximum diameter (dmax) 0f the bolt (10).

6. The expansion anchor (1) as claimed in any one of claims 1 to 5,

characterized 1n that

the anti-twist protrusion (80) acts against an inside (21) of the expansion sleeve (20)

facing the bolt (10).

7. The expansion anchor (1) as claimed in any one of claims 1 to 6,
characterized in that

the bolt has at least one additional anti-twist protrusion (80', 80").

8. The expansion anchor (1) as claimed in any one of claims 1 to 7,
characterized in that
the expansion sleeve (20) has at least one slot (22), and the bolt has a locking

protrusion, which engages in the slot (22).

9. The expansion anchor as claimed 1n any one ot claims 1 to 8,
characterized in that

the threaded section (18) 1s a male threaded section.

10. The expansion anchor as claimed in any one of claims 1 to 9,
characterized 1n that

a nut (8) having a thread corresponding to the threaded section (18) 1s situated on the
threaded section (138).

CA 2933715 2017-07-31
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Fig. 4

Fig. 5
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