Anchorlng cartrldge for a hardeni ng nultl-conponent conp05|t|on {?EWWP cof
i'nvention *elates to an anchoring cartridge for a hardening nulti-conponent -
conposition on the basis of a resin hardening by the reaction of radicals
(e.g. polyester. resyn, vinyl ester resin or (neth)acrylate resin) according

to the preanbl e of claim1l. An anchoring cartridge of the type nmentioned in
the preanble, the inner cartridge of which contains the resin conponent and.
the -outer cartridge of which contains the hardener conponent, is known from
DE-OS 38 06 598. To-formand fix an annul ar space between the inner

cartridge and the outer cartridge, a quartz sand coated with benzoyl

peroxi de hardener is used. The different grain sizes of the filler in the
annul ar space between the two cartridges, filler of finer grain being

located in the |eading region-and filler of coarser grain being located in
the rear region, make it difficult to drive an anchoring rod into a drilled
hol e, especially by hand. The different grains and the resulting coatable
surfacss of differﬁnt sizes furthernore prodUce differences in

concentration in the hardener co onent in _the nn egion, so that the
har deni ng process progresses uﬁ@? 8%5&5 q?uw |sgdvantages in the
Upat UES steel rod anchohag DO S L

the outer cartridge by neans of a n1xture of a perOXIde

The invention relates to an anchorlng cartridgé for a
hardening multi-component composition on the basis of a
resin hardening by the reaction of radicals (e.qg. '
polyester'resin, vinylester resin or (meth)acrylate
resin) according to the preamble of claim 1.

An anéhoring cartridge of the type mentioned in the
preamble, the inner cartridge of which contains the
resin component and the outer cartridge of which
contains the hardener component, is known from DE-OS
38 06 598. To form and fix an annular space between
the inner cartrldge and the outer cartridge, a quartz
sand coated with benzoyl peroxide hardener is used.
The different gfain.sizes of the filler in the annular
space between the two cartridges, filler of finer grain
being located in the leading region and filler of |
coarser grain being located in the rear region, make it
difficult to drive an anchoring rod into a drilled '
hole, especially by hand. The different grains and the
resulting coatable surfaces of different sizes
- furthermore produce differences in concentration in the
| hardener component in the annular region, so that the
hardening process progresses unevenly. |

To avoid those disadvantages, in the Upat UES steel rod
anchoring it is proposed to fix the inner cartridge in

the outer cartridge by means of a mixture of a peroxide




-2shardener and a polyner filler. But this mixture, which.is in the f orm
of a powde€r, necessitates a very small annul ar space to avoid settling of

t ke hardener. conponent in the annular region between the inner and outer
cartridges. Moreover, this powder has only a slight cleaning effect on the
wal | of the drilled hole, so that drilling dust clinging to the wall of the
drilled hole reduces the bond strength. To conpensate for that, the
viscosity of the resin conmponent with whi th?t e i nner cartridge is filled-
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' for that, the viscosity of the resin component with
which the inner cartridge is filled is adjusted to be
very low, to achieve a good wétting of the wall of the
drilled hole. The drawback of that'consfruction,
' however, is that the low-viscosity resin spurts out of
~ the drilled hole or, in the case of wall mounting, runs
out, when the anchoring rod is put in position by
hammering. Furthermore, it is not possible to use
fillers in the resin, since they would settle in the
cartridge on account of their higher density. 1In
pafticular in the case of floor mountings, the filler
that had settled at the bottom of the cartridge would
make it very difficult to drive the anchoring rod in
fully. | |

The invention is based on the problem of improving a
.composite anchor cartridge such that it is possible to
put the anchoring rod into positidn'by hand by driving
it in fﬁlly, without spurting out or running out
occurring during the operation of putting the anchoring
rod into position, and to use fillers in both
components to. increase the strength.

That problem is solved by the features specified in
claim 1.

By virtue of an apnular space corresponding at least to '
the wall thickness of a cartridge and at most to 5% of



iteinfully, without spurtlng out or running out occurring during the

oper ati on *of puttlng the anchoring rod into position, .and to use fillers in
bot h conponents to increase the strength. That problen1|s sol ved by the
features specified in claim1l. By virtue of an annul ar space corresponding
at least to the wall thickness of a cartridge and at nost to 5% of - 3-
the.external diameter of the outer cartridge, both cartridges are '
rel atively easy to crush and an advantag®o#is"ratio of volunes bet ween t he
resin and hardener conponents, for good_b] endi i s ac gpt her nor e,
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The volume proportion of the hardener component is
increased by mixing the hardener component with a _
liquid, for example, water or an organic solvent, and a
suitable thixotropic agent and, optionally, fillers, to
form a paste which completely fills the annular space
between the inner and outer cartrldge. The high
viscosity of the’ paste prevents settllng even in a
relatlvely large annular region and enables a uniform
distribution of the hardener component over the entire
length of the cartridge to be achieved.

Further, a thixotropic agent increases the viscosity of
the resin to such an extent that settling phenomena of
the fillers are avoided. Increasing the viscosity of .
the resin at the same time prevents running out and
spurting out occurring during the positioning
operation; The uniform distribution of the two
components in the anchoring cartridge, combined with
the additional fillers in the resin component, and
optionally also in the hardener conponent, ensures a
”uniform, complete hardening of the composition, high
strength of the hardened synthetic resin mortar and
good bond strength between synthetic resin mortar and
the wall of the drilled hole.

A reactive mineral bonding agent on a cement basis has
proved to be an especially advantageous filler in the
resin component. In that case, it is advantageous to
use a pyrogenic silicic acid as the thixotropic agent



‘Iength of the cartridge to be achieved. Further, a thixotropic agent
Fncreases ‘the viscosity of the resin to such an extent that settling
phenonena of the fillers are avoided. Increasing the viscosity of the resin
at the same tine prevents running out and spurting out occurring during the
positioning-operation. The uniformdistribution of the two conponents in
the anchoring cartridge, conbined wwth the additional fillers in the resin’
conmponent, and optionally also in the hardeher conmponent, ensures a

uni form conpl ete hardening of the conposition, high strength of t he
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more ligquid. Pyrogenic silicic acids, when used as
thixotropic agents, have the property that as the
anchoring rod is driven in and the shearing forces
occurring in that operation act on the mixture, the
viscosity of both the resin component and the hardener
component is reduced. Blending of the two components

~ is thus proemoted and éﬁ the same time driving in of the
anchoring rod is facilitated.. The glass beads
incorporated in the paste?like hardener compongnt on
the once hand increase the compressive strength of the
multi-component composition after it has hardened, and
on the other hand enable a centring effect to be
achieved for a uniform annular space between inner and
outer cartridge. o

Steél balls can also be used as filler in the resin
component. In that case, pyrogenic silicic acid is
used as thixotropic agent both in the resin component
‘and in the hardener component and decahydro-naphthalene
(decalin) is used as liquid in the hardener compdnent.

The diameter of the steel balls, made of stainless
steel, is 10-50 um, preferably 22 pum. This on the one
hand (ensures)® satisfactory flowability of the
nixture to reduce the energy required for driving in
the anchoring rod and on the other hand avoids settling
phenomena. .

* yerb in brackets added for clarity - translator.



agen;: The resin- hardener m xture therefore becones nore |iquid. Pyrogenfc
~silicic acids, when used as t hi xotropi ¢ agents, have the property that as
the anchoring rod is driven in and the shearing forces occurring in t hat
operation act on the mxture, the viscosity of both the resin conponent and
the hardener conponent is reduced. Blending of the two conponents is thus
pronoted and at the sanme tine driving in of the anchoring rod is
‘facilitated. The glass beads incorporated ?n"the paste-like hardener
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nultl-conponen@h@oNBQQQHQﬁ1%ﬁ%ﬁﬂr?tCQE%1%g$ ed, pgﬁéy gtﬁgg té hand

?Rﬁglreaadcentrki%aﬁ fR®-rd Slhﬂlaﬁméhb eje?/mbéa)nn) uwi br hardeneds sbace bet ween
nd outer, cartr L e a, 9 s u th
resin conponenQaHQ?t%ﬂﬁ¥%: e?éﬁﬁﬁﬁiﬂa ﬁ@ $%C?%Qggl gsﬁagéghggrlbn ©
gghxgtroElg agemnsegjuentil y hnswsed. Cdﬁ@@ﬂEﬁroqgulpnsgﬁéChgragﬁgﬁ conponent
ecahydr o- i & LS H
%}%Ué}fﬂe fé%éﬂf&f&ﬁ Y End: ﬁgréénercﬂﬁrdml Ehe aehawaw

conponent. The e steel made of stainless steel, is )
10-50 [err], prmephthalene {@wthﬂns bﬁ th% BREARARY FBF‘PP"? dfactory

flomablllty'cﬁ Bihded Wi €n L ©né edes ent BempoALHY , I ehei dedahgdrd- ving in the
anchoring rod and on the ot

brackets added Haphtralens (d??%ﬁsva?%gbg%a%ggtgb”gh@gﬁ@%ﬁpQ%adnghIn

takes place only between re81n and hardener.

To achieve a comminution of the glass cartridge into
particles that are as small as possible, it is
advantageous for the external diameter of the outer
cartridge to be the same as or smaller than . the
external diameter of the anchoring rod.

For satisfactory strength of the hardened multi-
'component composition, the total amount of additives,
'including the glass partiCles of the anchoring
cartridge, should be 2 to 3.5 times the resin
composition. By virtue of the additives already
contained in the resin component and hardener
component, the wall thickness of the cartridges can be
restrlcted to 0.3 to 0.5 mm. The energy required'for'
driving in the anchoring rod is consequently also

reduced.

Two embodiments of an anchoring cartridge according to
. the invention for an M16 anchoring rod are described

below.

length of outer cartridge: 105 mm
diameter of outer cartridge: ' 15.5 mm
- length of inner cartridge: ' 90 mm
diameter of inner cartridge: '12.5 mm

wall thickness of inner and
outer cartridge: _ : 0.4 mm



-5:"The hardener nixture consists of a pasty nixture of :
decahydr o-napht hal ene (decalin) with hardener. A |arge-surface
intermngling of resin and hardener is consequently ensured. The pyrogenic
silicic acids prevent separation of the hardener fromthe decahydro-
napht hal ene (decalin). As the hardener conponent is blended with the resin
conponent, the decahydro- naphthal ene (decalin) separates so that the
reaction takes place only between resin -an@ hardener. To achieve a
conmm nution of- the glass cartridge into particles that are as small as
possible, it i Sonbemttsagebfsist emeodimentnl di aneter of the outer
cartridge to be the same as or smaller than the external dianmeter of the

anchoring rod. For satisfactory strength of the hardened multi- conponent
* conposi tion, tHAanek garkeidge of additives, including the glass particles
of the anchori RgriAr tddte, rediinl d be 2 to 3.5 tines theé.besgn conposition
By virtue of the addifives al ready contained in the resihn,cogponent and
har dener - comﬂiﬂﬁﬁ? RREWRY 9 %kness of the cartridgés can be
restricted to hlitaphbicerpyrdhentaesiyicéquacéd for dPi-¥Png in the
anchoring rod is consequently al so reduced. Two enbodi nents of an anchoring
cartridge according to . '

Outer cartridge

hardener 0.53 g
(peroxide with 50% proportion of
hardener/50% inert additive)

glass beads 1.1 g
-pyrogénié silicic acid . . 0.08 g
water _ : 1.4 g

Contents of second embodiment:

Inner cartridge

"vinyl ester resin . . 6.5 g
steel balls (@ 22 um) 11.6 g

pyrogenic silicic acid 0.25 g

OQuter cartridge

hardener

(50% peroxide/50% inert additive) ' 0.53 g
decahydro~naphthalene (decalin) 2.14 g
pyrogenic silicic acid . : 0.18 g

Positioning operation:

diameter of drilled hole: 18 mm
length of drilled hole: 150 mm

driven in with hand hammer



the‘jﬁvention‘for an ML6 anchoring rod are described bel ow. |ength of out er

cartridger - 105 nm di aneter of outer cartridge:

15.5 mm |l ength of inner cartridge: 90 nm di anet er of inner
-cartridge: 12.5 mmwal | thickness of inner and outer cartridge:
0.4 mm -6- Contents of first enbodinent: Inner cartridge vinyl ester
resin 6.5 g mneral bonding agent

3.7 ¢ hydrophoblc pyrogenic silicic acid 7 - 0.30 g Quter cartridge

har dener . 0.53 g (peroxide with 50%
proportion of handnpesdaxﬁbbrmms'addlt|ve) gl ass beads 18 -

1.1 g pyrogenic silicic acid 0.08 g water

1.4 g Content widfhdwawml ealweli (M) : | nner. cartrldge MiO®y| ester resin

6.5 g steel balls ([err] 22 [err]) "11.6 g

The invention is explained in detail hereinafter with
reference to the drawing.

The glass anchoring cartridge for a hérdening multi-
component composition on the basis of a resin hardening
by the reaction of radicals (e.g. polyester resih,
vinylester resin or (meth)acrylate resin) consists of
an outer cartridge 1 and, lying inside the outer
cartridge, an inner cartridge 2, which is centred, by
the hardener component 3 with which the outer cartridge
1 is filled, to form an annular space 4. The innef
cartridge 2 is filled with the resin component 5 with
fillers 6. The hardener component present in the form
of a pasty mixture can also contain fillers; for
example, glass beads 7.

The anchoring cartridge-is-inserted in a hole 8 drilléd
in a building component 9. By driving in the anchoring
rod 11 provided with a wedge-shaped tip 10, the .
anchoring cartridge is crushed and the compohents

. contained in the anchoring cartridge are activated. To

- -reduce the éﬁergy required for driving in, in

particular when putting the anchoring rod in position
.by hand using a hand hammer, the external diameter of
the anchoring rod 11 is somewhat smaller than the
external diameter of the outer cartridge 1. Further,
the wall thickness of the cartridge is 0.3 - 0.5 mm,
and the inside width of the annular space 4 corresponds
at least to the wall thickness of a cartridge and at
most to 5% of the external diameter of the outer
cartridge.
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pytogenic siljcic acid : ©0.25°g Quter cartrfdge har dener

(50% per oxi de/ 50% i nert additive). 0. 53 g decahydr o- napht hal ene
(decal in) 2.14 g pyrogenic silicic acid - 0.18 g
"Positioning operation: dianeter of drilled hole: 18 mm
| ength of drilled hole: 150 mmdriven in with hand hammer
-7- using 800 g bl ows: 18 wi t hdrawal val ue (kN)

100 The invention is explained in detail hereinafter with reference to the
drawi ng.. The gl ass anchoring cartridge for a hardening nulti- conponent
conposition on the basis of a resin hardening,by the reaction of radicals
(e.g. polyester resin, vinylester resin or (h%fh)acrylate resin) consists
of an outer cartridge 1 and, lying inside the outer cartridge, an inner
cartridge 2, which is centred, by the hardener conponent 3 with which the
outer cartriddge 1 is filled, to forman annul ar space 4. The inner
cartridge 2 is filled with the resin conponent 5 with fillers 6. The

har dener conponent present in the form

Patent Claims

1. An anchoring cartridge for a hardening nulti-
component composition on the basis of a résin hardening
by the reaction of radicals, the inner éarﬁridge
containing the resin component with fillers and the
annular space between the inner cartridge and the outer
cartridge conﬁainiﬁg the hardener component, and both
components being activated by driving an anchoring rod
into the hole drilled in a building'component feceiving
the ahchoring cartridge, characterized in that the
inside width of the annular space corresponds at least
to the wall thickness of a cartridge and at most to 5%
of the external diameter of the outer cartridge, in
that the resin contains a thixotropic agent which
increases the viscosity of the resin to such an extent
that the filler parts are suspeﬁded in the resin, and
in that the hardener component is present with a liquid
and optionally fillers and a thixotropic agent as a
pasty mixture which completely fills the annular space
between the inner and outer cartridge. \

2. An anchoring cartridgé according to claim 1,
characterized in that the filler in the resin component
is a reactive mineral bonding agent and the thixotropic
agent is a hydrophobid pyrogenic silicic.acid, and in

" that the filler in the hardener component comprises
glass beads, the thixotropic agent is a pyrogenic
silicic acid and the liquid is water.

//
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-of “a pasty nixture can also contain fillers, for xa
The anchorlng cartridge is inserted in a hoIe 8 d?llrggelng;azleS?g; "
component 9. By driving in the anchoring rod 11 provided with a
wedge-shaped tip 10, the anchoring cartridge is crushed and t he conponents
contained in the anchoring cartridge are activated. To -reduce the ener gy
required for driving in, in particular whep putting the anchoring rod in
gﬁihé:?29b¥ogagg usi ng amﬂand hamver, the ®xternal dianeter of the
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cartridge for adteidgegamrell ti- conponent conposition on the basis of a
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the resin conpo h fillers and the annul ar.
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oth conponent s pehgaraﬁﬁbygéegybﬁgdhnwlaglanlanchomﬂﬁ;|%yby welghf
acid

and the proportlons by weight of the hardener component
related to the contents of the outer cartridge are

d) hardener 16-18 % by weight
(50% hardener proportion/
50% inert additive)

e) glass beads 32-38 % by weight
fj pyrogenic silicic acid . 2-3 % by weight
g) water - 42-48 % by weight.

4. An anchoring cartridge according to.claim 1,
characterized in that the filler in the resin component
comprises steel balls and the thixotropic agent in both
the resin component and' in the hardener component is
pyrogenlc 511101c acid, and in that decahydro-
naphthalene (decalin) is contained in the hardener
component as liquid.

5. An anchoring cartridge according to claim 1 and 4,
characterized in that the proportions by weight of the
res1n component related to the contents of the inner
cartridge are

a) resin - 30-36 % by weight

b) stainless steel balls .
having a diameter of 10-50 um 60-66 % by weight

c) pyrogenic silicic acid ' 1-1.5 % by weight

and the proportions by weight of the hardener component

LA O O D



into_fhe hole drilled in a building conmponent receiving the anchoring
cartridge, characterized in that the inside width of the annul ar space
corresponds at l.east to the-wall thickness of a cartridge and at .nost to 5%
of the external dianeter of the outer cartridge, in that the resin contains
-a thixotropic agent which increases the viscosity of the resin to such an
extent that the filler parts are suspendeggin the resin, and in that the

har dener conponent is present with a liqu and optionally fillers and a

t hi xotropi ¢ agent _as a,pa ' | idd imddhayannul ar

. space bet ween Fﬁéai ﬁlqertoa%‘g%éotﬁ%&%@%%&ﬁggﬂﬁéﬁnkg}gﬁoﬁ%g cartridge
according to chﬁigh¥degﬂg;acterized in that the fijye19i® bhcwetght
conponent is a qugguhdpdgﬂéﬁ pypbrgiagent and the thixotropic agent is

a hydrophobi c pyrog®’ G rdrtd ddaidcivk) and in that the filler in the :

har dener conponent conprises gl ass beads, the thixotropic agent is a

pyrogeni ¢ sili @) @aidhyrixb-mephtispiehe s(datalin) 719803% byAWwedgblori ng
cartridge according to claim1l and 2, characterized in that the proportions
by wei ght of ti) nasicyardnpeiEhicielackd to the conbeft s¥obYt Heiphter
cartridge are a) resin 60- 64 % by wei ght

6. An anchoring cértridge according to clainm 1,
characterized in that the external diameter of the

outer cartridge is the same as or smaller than the

external diameter of the anchoring rod.

7. An anchoring cartridge according to claim 1,
characterized in that the wall thickness of the

. cartridges is 0.3 to 0.5 mm.

* ¢ L M s *

2 vjnner" presumably in error for "outer" here - tranglator.
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)’ n1nera| bondi ng agent .sa-—'"’TT'_———TQIJ hy ohi c -
pyrogenic'silicic 2-3 % by melgh\'ﬂdﬁé*ﬁ?’ et ‘urtngfIQ8 Refliced
.the hardener conponent related to th¢ c_o 7 ter i m

d) hardener ; % by wei ght. (50@6 _ .
proportion/ 50%inert additive) e) glass beats - 32- Yo
by weight f) pyrogenic silicic acid 2-3 % by weight g) water

42-48 % by wei ght. 4. An anchori cartridge according to claim1,

characterized in Amﬁnokrmﬁf¢AR%RI t?ﬁBr%3|n conr _ conprises stee
bal I's and the thi RARPBRING cCY Sdnent and in the

har dener conponent is pyrogenlc SI|ICIC aci d, and in fhat decahydro- -
napht hal ene (decalin) is contained in the har dener conponent as |iquid. 5.
An anchoring cartridge according to claim1 and 4, characterized in that
the proportions by weight of the resin conponent related to the contents of

the inner cartridge are a) resin- 30-36 % by
wei ght b) stainless steel balls having a dianmeter of 10-50 pm 60-66 % by
wei ght c¢) pyrogenic silicic acid 1-1.5 % by weight and the

proportlons by wei ght of the hardener comgggggg__

The anchoring cartridge for a hardening multi-component
compos1tlon on the basis of a resin hardening -by the
reaction of radicals comprises an inner cartridge
containing the resin component and fillers and an outer
cartrldge containing the hardener component. To allow
the anchorlng rod to be put in position by hand by
dr1v1ng the anchoring rod in fully, without spurting
out or running out occurring during the operation of
putting the rod in position, and to enable fillers to
be used in both components to increase the strength
the 1n51de 'width of the annular space between the inner
and outer cartridge corresponds at least to the wall
thickness of a cartridge and at most to 5% of the
external diameter of the outer cartridge. Further, the
“resin contains a thixotropic agent which increases the
viscosity of the resin to such an extent that the
filler parts are suspended in the resin. The hardener
component, which is present with liquid and optionally
fillers and a thixotropic agent as a pasty mlxture,_.
completely fills the annular space between the inner :

. and outer cartridge.

FIG. 1



- 10, - related to the contents of the [err] cartridge are d) hardener

17-19 % by wei ght (50% hardener proportion/ 50%inert additive) e)
de€cahydr o- napht hal ene (decalin) 71-80 % by weight f) pyrogenic silicic acid
5-8 %by weight 6. An anchoring cartridge according to claim1,
characterized in that the external dianmeter of the outer cartridge is the
sane as or smaller than the external difyfeler of the anchoring rod. 7. An
anchoring cartridge according to claim1, characterized in that the wall

t hi ckness of the cartridges is 0.3 to 0.5 mMmm 2 "inner" presunmably in error
for "outer" here - translator.
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