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(57) Abréegée/Abstract:

The Invention relates to an expansion bolt comprising an anchor bolt having an expansion section, and further comprising an
expansion sleeve which surrounds the anchor bolt and which can be expanded by retracting the expansion section, and a spring
element arranged on the anchor bolt. The spring element can be tensioned by Inserting the anchor bolt into a bore hole and can
retract the expansion section of the anchor bolt into the expansion sleeve when It Is released. An Indicator element Indicates when
a rated tension of the spring element Is reached.
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(57) Abstract: The mvention relates to an expansion bolt comprising an anchor bolt having an
expansion section, and further comprising an expansion sleeve which surrounds the anchor bolt and
which can be expanded by retracting the expansion section, and a spring element arranged on the
anchor bolt. The spring element can be tensioned by inserting the anchor bolt into a bore hole and
can retract the expansion section of the anchor bolt into the expansion sleeve when it 1s released. An
indicator element imndicates when a rated tension of the spring element 1s reached.

(57) Zusammenfassung: Die Erfindung betrifit einen Spreizanker, mit einem Ankerbolzen mit einem
Spreizbereich, einer Spreizhiilse, welche den Ankerbolzen umgibt, und welche durch Einzichen des
Spreizbereichs aufspreizbar ist, und emem am Ankerbolzen angeordneten Federelement, welches
durch Einfiithren des Ankerbolzens in ein Bohrloch spannbar ist, und welches beim anschliessenden
Entspannen den Spreizbereich des Ankerbolzens in  die Spreizhiilse einziechen kann.
Erfindungsgemass 1st ein Indikatorelement vorgesehen, welches das Erreichen emer Sollspannung
des Federelements anzeigt.
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EXPANSION BOLT

[0001] The present invention relates to an expansion anchor.

[0002] Expansion anchors are known, for example, from EP 1 892 424 A2, which include an
anchor bolt and an expansion sleeve. They are used to secure a component to a substrate. kor
anchoring the expansion anchor in the substrate, the expansion sleeve is inserted, in particular,
hammered, into a prepared bore with the aid of the anchor bolt. The anchor bolt 1s then
withdrawn a certain extent from the bore, the expansion sleeve in this case rematning essentially
fixed in place due to its interaction with the surrounding bore hole wall. Consequently, an axial
displacement of the anchor bolt occurs relative to the expansion sleeve, and the expansion
section of the anchor bolt is retracted axially into the expansion sleeve. As a result of the
retraction, the expansion sleeve in turn is radially expanded and the anchor is thereby anchored

in the bore hole. This principle also forms the basis of the present invention.

[0003] The extraction of the anchor bolt in order to expand the expansion sleeve may be
accomplished according to EP 1 892 424 A2, for example, by tightening a nut situated on the
anchor bolt. For a particularly consistent and reliable result, a defined torque should be applied 1n
this case to the nut, for example, with the aid of a torque wrench, in order on the one hand to
ensure a sufficient expansion of the expansion sleeve and, on the other hand, to prevent

potentially adverse excess stress on the expansion mechanism.

[0004] Another expansion anchor is known from DE 101 06 844 Al. In this expansion anchor,
the extraction of the anchor bolt in order to expand the expansion sleeve i1s accomplished by a
spring element. The known expansion anchor is inserted with the pre-stressed spring element

into the bore hole. A holding mechanism is subsequently detached and the spring element is

released.

[0005] A generic expansion anchor emanates from WO 97/32631 Al. This publication describes
an expansion anchor for sport climbing having a spring element, which 1s tensioned in the bore

hole when the anchor is inserted, and which then activates the expansion mechanism.
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[0006] DE 33 31 097 C2, US 1,583,849 A and DE 30 22 011 A1 describe expansion anchors
having spring elements, which are able to maintain the pretensioning in the anchor, even 1f
structural changes in the substrate should occur after the setting operation. Additional expansion

anchors having spring elements are known from EP 0 461 790 B1 and DE 7 334 026 U.

[0007] The object of the present invention is to provide an expansion anchor which may be

particularly simply, but also reliably, set with particularly minimum effort and low costs.

[0008] The object is achieved according to the present invention by a method for anchoring an
expansion anchor (1) in a bore hole (4) provided in a substrate (3), including the steps of:

a) providing the expansion anchor (1) which comprises an anchor bolt (10) having an
expansion section (13), an expansion sleeve (30) which surrounds the anchor bolt (10) and which
is expandable by retracting the expansion section (13), and a spring element (50) situated on the
anchor bolt (10), which being capable of being put under a tension by inserting the anchor bolt
(10) into the bore hole (4), and which being able to retract the expansion section (13) of the
anchor bolt (10) into the expansion sleeve (30) when the tension is subsequently released,

b) inserting the anchor bolt (10) into the bore hole (4);

C) applying axial forces to the anchor bolt (10) to drive the expansion sleeve (30) of the
expansion anchor (1) into the bore hole (4);

d) applying axial forces to the anchor bolt (10) to tension the spring element (50) of the
expansion anchor (1) to a setpoint tension, an indicator element (60) indicating when the setpoint

tension 1s reached; and
c) after step d), retracting the expansion section (13) of the anchor bolt (10) into the

expansion sleeve (30) by energy stored in the spring element (50), so that the expansion sleeve

(30) expands radially and anchors the expansion anchor (1) in the bore hole (4).

[0008a] Preferred specific embodiments are specified hereunder.

[0009] According to the present invention, an expansion anchor, which includes an anchor bolt

having an expansion section, an expansion sleeve, which surrounds the anchor bolt, and which



CA 02877789 2016-06-10

may be expanded by retracting the expansion section, and a spring element situated on the
anchor bolt, which may be tensioned by inserting the anchor bolt into a bore hole, and which 1s
able to retract the expansion section of the anchor bolt into the expansion sleeve when 1t 1s

released, is provided with an indicator element, which indicates when a setpoint tension of the

spring element 1s reached.

[00010] A first fundamental idea of the present invention may be seen as that of fitting the
expansion anchor with a spring element, which is compressed when the anchor is driven into the
bore hole, and absorbs energy in the process, this absorbed energy activating the expansion
mechanism of the expansion anchor during the subsequent release of the spring element and
securing the anchor in the bore hole. Accordingly, both the driving in of the anchor as well as the
activation of the expansion mechanism may be effected according to the present invention by
axial forces alone. For setting the anchor, therefore, only one single tool, for example, a hammer

is required, whereas a wrench may be dispensed with. In this way, the setting operation 1s

2a
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simplified significantly, as compared to a torque-controlled setting operation with the aid of a

nut.

[00011] Based on this, the present invention also found that by monitoring the spring
element according to the present invention, it 1s possible to verify in a particularly simple as well
as reliable manner whether the expansion mechanism was correctly activated, [and] thus,
whether the anchor was properly set. The core of the expansion mechanism, namely the
expansion section and the expansion sleeve, is in fact at least partially hidden in the bore hole
once the anchor 1s set, and is therefore no longer readily accessible for an immediate setting
check. However, the present invention found on the one hand that the spring element according
to the present invention provides an additional component, which 1s involved in the setting
operation and, therefore, allows for conclusions to be drawn about the setting operation, and, on
the other hand, also found that during setting, the spring element may remain at least partially
outside the bore hole, so that it 1s particularly easily accessible for a setting check. Based on this
finding, the present invention describes an indicator element, which monitors the spring element
and which, 1n particular, indicates whether a setpoint tension in the spring element has been
reached. Since, according to the present invention, the expansion mechanism is activated at least
partially by the energy stored in the spring element, the maximum tension in the spring element
is a particularly reliable indicator as to what degree the expansion mechanism has been activated.
Since the spring tension 1s 1n general also directly related to the spring deflection, the setting may
be checked in a particularly simple manner by monitoring the deformation of the spring element.
An indicator element according to the present invention associated with the spring element thus

makes a particularly reliable setting check possible using particularly simple means.

[00012] According to the present invention, an indicator element 1s provided, which
indicates when a setpoint tension of the spring element 1s reached. Since in general the spring
tension 1s directly related to the spring deflection, an indicator element 1n an alternative

description may be provided, which indicates when the setpoint spring deflection is reached.

[00013] Preferably, the indicator element 1s an integral part of the expansion anchor. Thus,

each anchor has its own indicator element, which makes handling significantly easier. In
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particular, it may therefore be provided that the indicator element 1s mechanically connected to

the anchor bolt.

[00014] It 1s particularly preferred that the indicator element 1s situated on the spring
element. This may allow for a structurally particularly simple and compact design together with

high reliability.

[00015] [t 1s also advantageous that the spring element includes at least one disk spring.
Disk springs may have spring characteristics which are particularly suited for reliably activating
the expansion mechanism made up of expansion section and expansion sleeve. Moreover, it may

be particularly easily verified when the setpoint tension on disk springs 1s reached.

[00016] For example, 1t may be provided that the indicator element includes an indicator
ring, which 1s connected to the disk spring, and which detaches at least partially from the disk
spring when the setpoint tension 1s reached. For example, the indicator ring may be glued to the
disk spring. Tensing the disk spring results in a deformation of the disk spring and, thus, to a
stressing of the connection between indicator ring and disk spring. When the setpoint tension 1s
reached, the integral connection between indicator ring and spring disk 1s loosened, and the
indicator ring is at least partially released, which indicates a correct setting operation. However,
the indicator element may also be activated as a result of an element connected to the anchor
bolt, for example, a nut, striking the indicator element when the setpoint spring deflection is

reached, as a result of which, for example, a part of the indicator element may be separated or a

color cartridge may be destroyed. Thus, the indicator element may be activated according to the
present invention through deformation of the spring element or through impact of an element

connected to the anchor bolt, in particular, the nut situated on the anchor bolt.

[00017] It 1s particularly advantageous that the disk spring and/or the indicator ring

surround(s) the anchor bolt. A particularly compact design may be obtained in this way.
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[00018] In particular, the disk spring may be configured in such a way that it is completely
flat when the setpoint tension is reached. In this way, it may be particularly easy to verify when

the setpoint tension 1s reached.

[00019] In order to be able to tension the spring element by inserting the anchor bolt into
the bore hole, and for the spring element to be able to retract the expansion section of the anchor
bolt into the expansion sleeve when it is subsequently released, the anchor bolt includes,
according to the present invention, a support for the spring element. The spring element 1s
advantageously provided on the side facing away tfrom the support for contacting a component to
be tastened or for directly contacting the mouth of the bore hole, so that the spring element may

be braced between the support of the anchor bolt and the component or the mouth of the bore

hole.

[00020] The support 1s preferably formed by the nut situated on the anchor bolt.
Accordingly, the nut for tensioning the spring element situated on the anchor bolt acts on the
spring element. Preferably, the same nut may also activate the indicator element. In principle,
however, other elements may also serve as a support. Additional elements such as, for example,

washers may also be provided between the support and the spring element.

[00021] The present invention is particularly suited for expansion anchors, which are
designed as so-called stud anchors. In stud anchors, the expansion sleeve is relatively short and
does not reach beyond the bore hole after the intended setting operation. The axial fixing of the
expansion sleeve 1n the bore hole necessary for expanding the expansion sleeve 1s generally
effected in stud anchors primarily by the interaction, in particular the friction, between the bore
hole wall and the sleeve. Since in the case of such stud anchors the expansion sleeve 1s generally
situated completely inside the bore hole after setting, it 1s particularly difficult, even with this
type of anchor, to check a setting of the expansion sleeve 1tself. The setting check according to

the present invention with the aid of an indicator element on the external spring element creates

the possibility nevertheless of carrying out a simple setting check.
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[00022] Stud anchors are generally distinguished by the fact that a stop 1s provided, in
particular molded, on the anchor bolt, in particular, on the side ot the expansion sleeve facing
away from the expansion section, which limits a displacement of the expansion sleeve beyond
the expanston section. Namely, this allows the relatively short expansion sleeve, together with
the anchor bolt, to be inserted deeply into the bore hole. This feature may also be advantageously
provided in an anchor according to the present invention. The stop 1s advantageously annular in

design and may be formed, for example, by an annular step or an annular ridge.

[00023] [t 1s also preferred that the spring element has a degressive spring characteristic.
In the case of a degressive spring characteristic, namely, a high force may be maintained over a
wide spring deflection, and thus it may be ensured that the expansion mechanism is reliably
activated, even when the expansion sleeve slips back a certain extent toward the bore hole during
setting. In particular against this background, it may also be advantageous that the spring element
includes at least one disk spring, since with a disk spring a degressive spring characteristic may

be provided 1n a particularly simple manner.

[00024] The anchor bolt may preferably include a load application means, for example, a
thread, but also a head, which serves to introduce axial tensile forces into the anchor bolt. The
load application means may be advantageously situated on an end section of the anchor bolt
opposite the expansion section. The introduction of axial impact forces into the anchor bolt for
setting the anchor, in particular for driving the anchor bolt with the expansion sleeve into the

bore hole and/or for tensioning the spring device, may take place preferably at the front face of

the anchor bolt, for example, via hammer blows to the front face of the anchor bolt.

[00025] The anchor bolt tapers in the expansion section advantageously in the direction of

the expansion sleeve or the load application means. In the expansion section, the anchor bolt may
be, in particular, conical. In order for the expansion section to be able to deform the expansion
sleeve, the anchor bolt has an outer cross section, which is larger than the inner cross section of

the non-deformed expansion sleeve.
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[00026] Insofar as "axial" and "radial" are mentioned in connection with this application,

this may relate in the usual technical sense, in particular, to the longitudinal axis of the anchor

bolt.

[00027] The present invention also relates to an arrangement made up of a substrate, in
particular, a concrete substrate, in which a bore hole is formed, and to an expansion anchor
according to the present invention which i1s accommodated in the bore hole. The expansion

sleeve in this arrangement advantageously secures the expansion anchor in the bore hole.

[00028] The present invention further relates to a method for setting an expansion anchor
according to the present invention, in which a bore hole 1s provided in a substrate, the expansion
sleeve of the expansion anchor is driven into the bore hole by applying axial forces to the anchor
bolt, the spring element of the expansion anchor 1s tensioned to a setpoint tension by applying
axial forces to the anchor bolt, the indicator element indicating when the setpoint tension 1s
reached, the expansion section of the anchor bolt being retracted into the expansion sleeve by
energy stored in the spring element, so that the expansion sleeve expands radially and anchors

the expansion anchor 1n the bore hole.

[00029] The present invention 1s explained in greater detail below with reference to

preferred exemplary embodiments, which are schematically depicted in the appended figures.

[00030] Figures 1 through 3 schematically show a specific embodiment of an expansion

anchor according to the present invention at consecutive points in time during the setting

operation.

[00031] Figures 1 through 3 depict an exemplary embodiment of an expansion anchor 1
according to the present invention. Expansion anchor 1 includes a long anchor bolt 10, on the
outer surface of which a load application means 11 implemented as an external thread 11 1s

situated. A corresponding nut 20 1s screwed onto this thread 11 of anchor bolt 10.
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[00032] Expansion anchor 1 also includes an expansion sleeve 30, which surrounds anchor
bolt 10 in a ring-like fashion. The side of expansion sleeve 30 facing away from thread 11 1s
provided with multiple expansion flaps 31 separated by slits, expansion tlaps 31 being splayable

radially outwardly for anchoring expansion anchor 1.

[00033] Anchor bolt 10 includes an expansion section 13 at its end section opposite thread
11. In the expansion section 13, the cross section of the anchor bolt 10 increases, for example,
conically, with increasing distance from expansion sleeve 30, so that expansion section 13 1s able
to radially expand expansion sleeve 30, in particular, expansion tlaps 31 thereot, when 1t is

retracted in the axial direction into expansion sleeve 30.

[00034] On the side of expansion sleeve 30 facing away from expansion section 13,
anchor bolt 10 includes on 1its outer surface a stop 12 for expansion sleeve 30 designed, for
example, as an annular step. This stop 12 limits an axial movement of expansion sleeve 30

toward the load application means of anchor bolt 10, 1.e., for example, toward thread 11.

[00035] Expansion anchor 1 also includes a spring element 50 having a disk spring 51,
anchor bolt 10 being guided through disk spring 51. Nut 20 in this case forms an axial support
for disk spring 51, disk spring 51 being situated directly adjacent to nut 20 1n the depicted
exemplary embodiment. In principle, other elements, for example, washers, may also be situated
between disk spring 51 and nut 20. In particular, disk spring 51 may be situated at the level of
thread 11 on anchor bolt 10. In the depicted exemplary embodiment, disk spring 51 1s
implemented with a plurality of spring tongues 55 extending radially inwardly (Figure 3).

[00036] Expansion anchor 1 also includes an indicator element 60 having an indicator ring

61, which in the delivery condition of the anchor (Figure 1) 1s situated on disk spring 51 on the
side of disk spring 51 facing nut 20. Once disk spring 51 is pretensioned to its setpoint tension,

indicator ring 61 detaches from disk spring 51 (Figure 2).

[00037] The sequence of Figures 1 through 3 schematically illustrates the setting operation

of expansion anchor 1 within the scope of a setting method according to the present invention.
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[00038] A bore hole 4 is initially provided in a substrate 3. Anchor bolt 10 of expansion
anchor 1 is guided through an opening in component 7 to be secured. Anchor bolt 10 1s then
driven into bore hole 4, for example, by front face hammer blows. In the process, expansion
sleeve 30 1s also driven into bore hole 4, since a relative movement of expansion sleeve 30
toward thread 11 is prevented by stop 12 . Nut 20, which forms a first support for spring element
50, advances increasingly closer to substrate 3 when driven 1n, until substrate 3 finally forms an

opposing support for spring element 50 via component 7. This state 1s depicted in Figure 1.

[00039] [, for example, an additional hammer blow 1s struck on the front face of anchor
bolt 10 by hammer 9 schematically depicted in Figure 2, spring element 50 1s then compressed
between nut 20 and substrate 3 due to the resulting deeper penetration of anchor bolt 10 1nto bore
hole 4, 1.e., energy from the hammer blow i1s stored in spring element 50. If, in the process, a
setpoint tension in spring element 50 is reached, indicator ring 61 detaches from spring element
50, as shown 1n Figure 2. The response of indicator element 60 1s theretore evidence that the

setpoint tension has been reached.

[00040] At the conclusion of the hammer below, spring element 50 may again relax, as 1s
shown in Figure 3. In this case, it moves nut 20 a certain extent away from substrate 3, and 1n so
doing, draws anchor bolt 10 a certain extent out of bore hole 4. During this process, expansion
sleeve 30, due to 1ts interaction with the wall of bore hole 4, remains behind 1n bore hole 4,

however. Consequently, an axial relative movement occurs between anchor bolt 10 and

expansion sleeve 30, during which expansion section 13 is retracted into expansion sleeve 30. In

this way, expansion sleeve 30 1s expanded radially and expansion anchor 1 1s fixed in substrate 3.

[00041] The energy for the radial expansion of expansion sleeve 30 originates from spring
element 50. Therefore, the state of indicator element 60, which monitors spring element 50,

allows for conclusions to be drawn about the completeness of the setting operation.
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WHAT IS CLAIMED IS:

1. A method for anchoring an expansion anchor (1) in a bore hole (4) provided in a
substrate (3), including the steps of:
a) providing the expansion anchor (1) which comprises an anchor bolt (10) having
an expansion section (13), an expansion sleeve (30) which surrounds the anchor bolt (10)
and which is expandable by retracting the expansion section (13), and a spring
element (50) situated on the anchor bolt (10), which being capable of being put under a
tension by inserting the anchor bolt (10) into the bore hole (4), and which being able to
retract the expansion section (13) of the anchor bolt (10) into the expansion sleeve (30)
when the tension is subsequently released;
b) inserting the anchor bolt (10) into the bore hole (4);
C) applying axial forces to the anchor bolt (10) to drive the expansion sleeve (30) of
the expansion anchor (1) into the bore hole (4);
d) applying axial forces to the anchor bolt (10) to tension the spring element (50) of
the expansion anchor (1) to a setpoint tension, an indicator element (60) indicating when
the setpoint tension is reached; and
e) after step d), retracting the expansion section (13) of the anchor bolt (10) into the
expansion sleeve (30) by energy stored in the spring element (50), so that the expansion

sleeve (30) expands radially and anchors the expansion anchor (1) in the bore hole (4).

2. The method as recited in claim 1, characterized in that the indicator element (60) 1s

mechanically connected to the anchor bolt (10).

3. The method as recited in claim 1 or 2, characterized in that the indicator element (60) 1s

situated on the spring element (50).

4, The method as recited in any one of claims 1 to 3, characterized in that the spring element
(50) includes at least one disk spring (51), and that the indicator element (60) includes an
indicator ring (61), which is connected to the disk spring (51), and which detaches at least partly

from the disk spring (51) when the setpoint tension is reached.

10
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. The method as recited in claim 4, characterized in that the disk spring (51) and the

indicator ring (61) surround the anchor bolt (10).

6. The method as recited in any one of claims 1 to 5, characterized in that the indicator
element (60) capable of being activated by deformation of the spring element (50) or by an
impact of an element (20) linked to the anchor bolt (10).

7. The method as recited in any one of claims 1 to 6, characterized in that the anchor bolt
(10) includes an axial support for the spring element (50), which is formed by a nut (20) situated
on the anchor bolt (10).

8. The method as recited in any one of claims 1 to 7, characterized in that a stop (12) 1s
provided on the anchor bolt (10), which limits a displacement of the expansion sleeve (30)

beyond the expansion section (13).

9. The method as recited in any one of claims 1 to 8, characterized in that the spring element

(50) has a degressive spring characteristic.

11
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