1 Method for producing steel fibres The invention concerns a nethod of
produci ng steel fibres, preferably 5 for use as a concrete additive, and
for the supply thereof in the production of steel fibre concrete. It has
proven to be advantageous in nmany areas of use to add steel fibres to
concrete instead of or in addition toithe usual structural steel nats,
whereby in particular the formation of mcrocracks in the new concrete is
prevented. In addition the sinple processing affords 10 enornous | abour
savings and gives the concrete a |onger service |life. Depending on the
respective situation of use it is also possible to achieve a higher |evel
of tensile and flexural strength as well as a higher | oad-bearing capacity.
Nonet hel ess the production ofMethedsbeptoducingeseg!dibceapl i cated and 15
expensi ve as they have to be either mlled, cut in the formof sheet netal
fibres fromsheets or strips, stanped and shaped or shaped, bent and cut to
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Nonetheless the production of the steel fibres is complicated and
15 expensive as they have to be either milled, cut in the form of sheet meta
fibres from sheets or strips, stamped and shaped or shaped, bent and cut
to length in the form of wire fibres individually or in packets.
The object of the invention is to provide a method of the kind set
forth in the opening part of this specification, which permits simple and
20 inexpensive production of steel fibres
According to the invention that object is achieved in that to form the
steel fibres firstly a sheet metal strip is notched either on one side or both
sides, whereby steel fibre veins are formed, which are initially still
connected together by limbs, that further for subsequently converting the
25 limbs into thin easily mutually separable separation limbs forming
separation surfaces which are fracture-rough and low in burring upon
separation the steel fibre strip is subjected to a flexing process in which
each Ilimb is subjected to multiple bending deformation about its
longitudinal axis in such a way that incipient cracks are produced in the
30 region of the limbs due to fatigue fracture and thus the separation limb is

produced.



The advant age achi eved by the invention is essentially that a sheet netal
strip is used as the starting material for the steel fibres, whereby not
only is an advantageous starting material available, but in addition
shaping of a nultiplicity of steel fibre veins can be effected. 5In that
respect in accordance wth the inventipon as a further advantage there is
the possibility of the steel fibre veins in the notching operation being
provi ded with anchorage nmeans fornmed by interruptions in the notching
operation. Those anchorage neans thus represent |ocal cross-sectional
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performed in such a way that the steel fibre veins are shaped transversely
to the longitudinal direction of the sheet metal strip.
In that respect in a further advantageous configuration there is the
possibility that the steel fibre vein strip which is provided with anchorage
20 means after the notching operation and which extends over the entire
width of the sheet metal strip is divided by separating blades forming two
or more steel fibre strips.
In that respect it is further advantageous if the division operation to
form a plurality of steel fibre strips is effected prior to the flexing process.
25 In a further procedure it is recommended that the steel fibre strips
after the flexing process pass through a shaping roller for shaping the steel
fibres (cranked ends, upset ends, wave shape and so forth) to correspond
to the purpose of use.
Finally this procedure involves the possibility of the steel fibre strips
30 being wound up after complete manufacture thereof. When the steel fibre

strip is in the form of a reel a large amount of steel fibres which are present



in ordered relationship and which can be easily and quickly separated is
available in a conpact and readily transportable fashion for transport to
the position of use thereof. Therefore the invention further provides that
separation of the steel fibre strips to afford steel fibres is effected at
the 5 location of concrete preparatign. In that way it is possible to

di spense with equi pnent and neasures wi th whi ch nowadays ' hedgehog
formation' (lunp formation of steel fibres in the concrete) is to be
avoided. It will be appreciated that it is also possible for the separation

operation to r.od o] i IS
desirabl e or Ergcogéé%ras%latg%ég ﬂh‘éﬁ%ﬁb\%eg%‘k 5th Uﬁk%s%;?a@%hég 'S
i nventi on howaveaiahl®é stcemipati bmcerwﬂmermnoethele fb@meméqretdari\smmh@ the

| ongi t udi nal gJoE%h' gn Rt Eﬁk@eéﬁ‘gfr}i%,rgﬁzhg' Er%zt ibRntion g.i/rtt‘lert] h i

after the fl rocess option si de an e unéer5|de of
the strip can Sbear@algnqu the ugjhelnfiterei ﬁriphéom’r’mérsteﬁﬂ fibrgs kneffeetag, ati thewhi ch

case hovever yfiaioh$rabagpOBRIRk Sl FARBRLANE:d ASRIAN b BicheRBeGhyOf the

above- descrlbe alternative _ _ re velrns arrange ransversely to
t he | ongitudi eadipmengcnidoneasureh & itbhebich mewaldays rheﬁgehttmformlteg {lumpossi bl e

to achieve beldehaddNesi QUi flotdier AETElErord] (€10l BOSKIRINOR SRR the

steel fibre strip could optionally 20 wound T ayer upon Tayer he
subsequent netaRokecAtedsthabut ds taen F@éstbtﬁplf@rrréh@ e@patattoheoper@alphotp che

concrete pr eD%r:%EE\PPeWbFrﬂe@trﬁtHet%%hG% i f?fthﬁc%”dg le or necessary.! N that

respect the method further provi en the stee fi1bre velns
oriented ilA the |ohg|ahualt¢ratatim¢ rC@Gf'GléT@tIQﬂ efhEhesinvieptiam enoxeqygr dhedsteelom 25

each other. e Jefhst B8 Bt B@rsh%faé'ﬂ S8 b IBHS“tLrl@hQO&iirécttlohsoﬂott%"sqgét t hat

after their separation the steel fibre veins are subjected by a shaping
tool to a shapietg! &perati on corresponding to the purpose of use. That can
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V- transversely to the longitudinal direction of the sheet metal strip. That
makes it possible to achieve better adhesion in the concrete.

After those method steps the steel fibre strip could optionally be

20 wound layer upon layer and the subsequent method steps could then be
implemented at the location of concrete preparation with a suitable piece of
equipment.

In that respect the method further provides that then the steel fibre
veins oriented in the longitudinal direction of the strip are separated from

25 each other.

In the further course of the method it is provided that after their
separation the steel fibre veins are subjected by a shaping tool to a shaping
operation corresponding to the purpose of use. That can involve producing
a cranked configuration for the steel fibre ends, a wave-shaped

30 configuration extending in the longitudinal direction, or the like.



5 shape, wherein the notch tip angle Wshoul d be between 30 and 120. In
that respect a notch tip angle Wof about 60 has proven to be particularly
advant ageous. The thickness of the |inb shoul d advant ageously be 20%
to 95% of the thickness of the strip. 10l n accordance with the invention
the depth of the V-shaped notches is advantageously so selected that it
corresponds to the strength of the sheet netal strip and the purpose of use
of the steel fibres. In addition it has proven to be advantageous in
accordance with the invention if the flexing process includes nultiple
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More specifically 1n e case
sheet metal strip and the purpose of use of the steel fibres.

In addition it has proven to be advantageous in accordance with the

invention if the flexing process includes multiple bending deformation at
15 one side in relation to the plane of the steel fibre strip, until fatigue fracture

incipient cracks occur in the region of the limbs at the notch bottom.

Alternatively the flexing process can also include multiple bending

deformation at both sides in relation to the plane of the steel fibre strip,

until fatigue fracture incipient cracks occur in the region of the limbs at the
20  notch bottom.

In that respect the flexing process can take place in such a way that
multiple bending deformation of the limbs is effected through equal angular
amounts in each case. Depending on the respective situation of use and
material nature instead however it may also be more advantageous if the

25 multiple bending deformation of the limbs is effected at one or both sides
through respectively increasing or also decreasing angular amounts.

Desirably multiple bending deformation of the limbs should be
effected at an angle less than the notch angle.

To completely separate the steel fibre veins from each other the

30 separation limb can be broken by slight, oppositely directed deflection of

mutually juxtaposed steel fibre veins. More specifically in the case of the



5 steel fibres which are disposed transversely to the strip direction, the
separation |linb can be severed in a separation apparatus on the zip
fastener principle and thus the steel fibres can be individually separated
while in the case of the steel fibre veins which are disposed
longitudinally 5 relative to the strisp direction the separation operation
is effected by shaping rollers by slight, oppositely directed deflection of
mut ual Iy juxtaposed steel fibre veins and thereafter the steel fibre is
shaped and cut to |ength. Preferably sem finished material of
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singled ofif. (Raracterised by semifinished material in strip form which is used as
starting material and which for forming the steel fibre veins is notched on
one side or on both sides and in the notching operation is provided with
anchorage means, wherein the limbs are converted by multiple bending
deformations by means of a flexing process to provide thin, easily mutually
20 separable separation limbs which form low-burring and fracture-rough
separation surfaces upon separation and which have a fatigue fracture or
fatigue fracture incipient cracks and the steel fibre veins and the steel fibre
strips are subjected to a shaping operation, wherein steel fibres suitable as
an additive to concrete are formed in the individual separation operation of

25  the steel fibre strips or the steel fibre vein strips.

Fatigue fracture incipient cracks are produced on the notch bottoms
by the flexing process whereby the limbs are weakened. The remaining
limb residues - referred to as separation limbs - can be very thin because
they are in the region of the neutral fibre of the bending operation; the

30 steel fibre veins can thus be later easily separated from each other and

reliably singled off.



Here high-quality steel-based or iron-based materials in all strength
states which are usual on the market are provided as the netallic material.
| f the purpose of use requires it, the netallic material can also be coated
in the fromof metal strips, in particular gal vanised or copper-pl ated
steel 5 strip. It is desirable in thgt respect in particular that the
netallic material involved is materials with which - if required -
particularly high strength val ues can al so be achieved by rolling, for the
respective group of materials. Finally the invention concerns a steel fibre
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prov:ded with anchorage means in the notching operation, wherein the

15 limbs are converted by multiple bending deformations by means of a
flexing process to provide thin separation limbs which form easily mutually
separable separation surfaces which have low burring and are fracture-
rough upon separation, and which have a fatigue fracture. In that way that
steel fibre forms a completely novel type of steel fibre.

20 In that respect it is desirable if the steel fibre is of a shape suitable
for addition to concrete.

The invention is described in greater detail hereinafter by means of
embodiments by way of example illustrated in the drawing in which:

Figure 1 shows a diagrammatic view of the procedure according to

25 the invention in a first embodiment with a steel fibre vein disposed
transversely relative to the strip direction,

Figure 2 shows a view corresponding to Figure 1 of the procedure in
an alternative configuration, with a steel fibre vein disposed longitudinally
relative to the strip direction,

30 Figure 3 shows a detail view of the notching roller, shown in unrolled

form,



7 Figure 4 shows a view in cross-section of a notched strip of which
only part is shown and which is intended for the production of the steel
fibre strip or steel fibre vein strip, with notching already inplenmented,
Figure 5 shows the notched strip which is subjected to the flexing 5
process and which is intended for theyproduction of the steel fibre strip
or the steel fibre vein strip in the condition of bending deformation, in
Figure a) for steel fibre veins disposed longitudinally relative to the
strip direction and in Figure b) for steel fibre veins disposed

transversely relative tg the strip direction, 10Fi gur S :
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the steel fibre vein strip in the condition of bending deformation, in Figure

a) for steel fibre veins disposed longitudinally relative to the strip direction
and in Figure b) for steel fibre veins disposed transversely relative to the
strip direction,
10 Figure 6 shows an arrangement for severing the separation limbs of
the steel fibre strip or steel fibre vein strip,
Figure 7 shows an only partial view in section through the wire strip
in the region of a notch,
Figure 8 shows a separation apparatus for singling off the steel
15 fibres,
Figure 9 shows different views of an individual steel fibre,
Figure 10 shows a different configuration of individual steel fibres,
and
Figure 11 shows a steel fibre with an end cross-sectional
20 enlargement in comparison with the cross-section of the steel fibre.
The method diagrammatically shown in the drawing, in particular in
Figures 1 and 2, serves for the production of steel fibres 2 which are
preferably used as a concrete additive. For that purpose, for forming the
steel fibres 2, firstly a sheet metal strip 1 is notched either on one side or
25 on both sides between rollers 3, thereby providing the steel fibre veins 4
having anchorage means 7. In this situation the steel fibre veins 4 are
firstly still connected together by limbs 5, as can be seen from Figure 4.
For subsequently converting the limbs 5 to afford thin, easily
mutually separable separation limbs which upon separation form low-
30 burring and fracture-rough separation surfaces the steel fibre strip formed

by the steel fibre veins 4 is subjected to a flexing process in which each



20enl argenent in conparison with the cross-section of the steel fibre.

The nmet hod diagranmatically shown in the drawing, in particular in Figures
1 and 2, serves for the production of steel fibres 2 which are preferably
used as a concrete additive. For that purpose, for formng the steel fibres
2, firstly a sheet nmetal strip 1 is ngtched either on one side or 25 on
both sides between rollers 3, thereby providing the steel fibre veins 4
havi ng anchorage neans 7. In this situation the steel fibre veins 4 are
firstly still connected together by |inbs 5 as can be seen from Figure 4.
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di rection of ndi ng on the desired | ength of
the steel fi b%te}gaég]i?ﬁatésor@%rﬁ}tg?F%é?fejéi?%ﬁ?over the entire wwdth of the
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bl ades 8 by whiLeh 4 hee §F1§ d f:r'a 59er¥§l nto()l%hret lﬁg&ltu&néug%é’doqegf tHY endapo or

nore steel fibre strip v5|
metal strip 1 Dependmg on the desired length of the steel fibres 2 they can

either extend over the entire width of the sheet metal strip 1; it is however

also possible to provide separating blades 8 by which the steel fibre vein

strip 1 is subdivided into two or more steel fibre strips. That division of the
20  steel fibre vein strip is desirably effected prior to the flexing process.

After the flexing process the steel fibre vein strip or the steel fibre
strips passes or pass through a shaping roller 9 which imparts to the steel
fibres 4 a shaping corresponding to the later purpose of use. As shown in
Figure 10 the ends of the steel fibres 2 can be for example of a cranked

25 configuration; equally the steel fibres 2 can be converted into a wave-
shaped configuration or shaped in some other suitable fashion. In particular
the shape of the steel fibre ends can be altered, more specifically in the
nature of an enlargement, as indicated in Figure 11. That enlargement or

thickening leads to particularly effective anchoring in the concrete.



20steel fibre vein strip is desirably effected prior to the flexing
process. After the flexing process the steel fibre vein strip or the
steel fibre strips passes or pass through a shaping roller 9 which inparts
to the steel fibres 4 a shaping corresponding to the |ater purpose of use.
As shown in Figure 10 the ends of thedsteel fibres 2 can be for exanple of
a cranked 25 configuration; equally the steel fibres 2 can be converted
into a wave-shaped configuration or shaped in sonme other suitable fashion
In particular the shape of the steel fibre ends can be altered, nore
specifically in th I f e 11.
That enl ar genent ogﬁg %%E@ﬁﬁ%gﬁﬁgggé?§&aQ%@{?%%lébﬁ95ﬁ$§§g?éeae¥% ﬁrlng in
the concrete. layer wherebAtheyr cam)rbel ehesprodutt o latbe pssideh ofiuseeeastlyi ps are
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position of use ¢asil a space savi ng fashion. The operation of
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t he steel flbre \ bei ng shaped 1n t ongi tudi nal direction of the
sheet netal sfiprgs 2 arasushiigenin alredsy mdagétaaﬁmap@raﬁﬁe\ﬁpm Fihkpy bave aln

principle thet feedure pggg%hbghycﬁ LM near, Pbé‘ AOALL T PEsRSY EirfdiRlf 1S a

further pair rollers 11 “whi arter t exing procedure, optionally
roughens up tﬁéim@ﬁmglméhaﬁﬁﬁeﬁuthe underside 20 of the strip 1 in the

menner of jknur i ngrhat HAQUEYLEIShSnE LAY Rt ne LR RBRSLBIE 4 Belne f1rst
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After that separatlon t he shapi ng operatlon I's then again fected by
means of a spé&@nidr; shagditign hets th]%’e\A#lFi(erthﬂ*pa@'f§ff@|etr$1éls\t”eé'l’ afit%“riee 2 the

shapi ng requi KedinE Hrotdfirt a5 RIonBHY) POSEHERS UbSEre top side and/or the underside

20  of the strip 1 in the manner of knurling. That however is in principle also
possible in the first variant of the operating procedure, in a similar form.

Here however, following the flexing process, the steel fibre veins 4

oriented in the longitudinal direction of the strip are separated from each

other at 12. After that separation the shaping operation is then again

25 effected by means of a special shaping tool 13 which imparts to the steel

fibres 2 the shaping required for the later purpose of use.

After that shaping operation the steel fibre veins 4 are cut to the

desired length for example by rotary shears 14 so that the steel fibres 2

can already be packaged in the individually separated condition and taken

30 to the later location of use. The steel fibre vein strip can also be wound up

layer upon layer after the flexing process and the operation of individually



After that shaping operation the steel fibre veins 4 are cut to the desired
| ength for exanple by rotary shears 14 so that the steel fibres 2 can

al ready be packaged in the individually separated condition and taken 30to
the later |ocation of use. The steel fibre vein strip can al so be wound up
| ayer upon | ayer after the flexing prpgess and the operation of
individually 10 separating the steel fibres can then be effected with a
suitabl e item of equi pment which separates, shapes and cuts themto |ength,
at the location of concrete preparation. Not chi ng of the sheet

metal strip 1] fected in V-sha rejl t oL G can be
bet ween 30 anéeﬁaf%i';ngatﬁﬁo%tgﬁl ﬁ%ﬁse@aﬁg?eﬁgf #ﬂg%g? th’]‘g“r %f t(sg@?a(gbﬁ?%e‘?n W The
t hi ckness of teheipnmrtivelitty sepamatien) sigpdasmmdscuts tham thiengtiasa the eddtipn20% t o

95% of the thi 0 h rip 1. In accordance with the
i nvention the°§§§ﬁ%3“?&F g t?)bhaped not ches 10i s advant ageously so sel ected

that it correspondBotairtghef Sierdegt meaaldstpipr oseffatedigea of-shape, streeeinf i bres.
The flexing prtR%ﬂ%? hc%% %@?%g%%t\bg'erﬁjgfﬁ Sh&op¥ey ﬁ?tc&%@lé v bBabddiSt!y
at only tiple ef or one s

conceivabl e th I'exi ng def ormatidn a rde1nrelation
to the plane 6D°ishpreseres. fibre strip 1 is effected, until fatigue fracture

occurs in 15 the regi j -y L1y L process
can al so experi enci'g%tﬁfﬁﬁséh?lthéHﬁg‘a(@%{gﬁﬁgﬁ%Hpig}tl\g\tg%[nhms?%aageéseeé\nglﬁlyr espect
to the plane @0% he95¥eef theithicknets ¢ftheistrimtli ch case the multiple flexing
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i dentical angular anounts or however throug espective creasi ng or
decr easi ngOandgulaaivarGgrousily sso Belealeds that ithaerresnopdettoatie skeodtio and f ound

in particular jp, /088 728G ePhbres.

The flexing process can take place in different ways; thus it is firstly
conceivable that only multiple flexing deformation at one side in relation to
the plane of the steel fibre strip 1 is effected, until fatigue fracture occurs in

15 the region of the limbs 5. Equally however the flexing process can also
experience multiple flexing deformation at both sides with respect to the
plane of the steel fibre strip, in which case the multiple flexing deformation
of the limbs 5 can either be effected through respectively identical angular
amounts or however through respectively increasing or decreasing angular

20 amounts. Details in that respect are also to be found in particular in Figures
5a and 5b.

At any event multiple flexing deformation of the limbs 5 should be at
an angle which is less than the notch angle W.

The separation limbs in the case of the longitudinally oriented steel

25 fibres are then broken locally transversely relative to the strip 1 by slight,
oppositely directed deflection of mutually juxtaposed steel fibre veins,
which can be effected by suitable shaping rollers and is shown in Figure 6.
In the case of the transversely oriented steel fibres the individual
separation operation is effected in the separation device (Figure 8) as the

30 last method step.



At any event nultiple flexing deformation of the linbs 5 should be at an
angle which is less than the notch angle W The separation linbs in the
case of the longitudinally oriented steel 25 fibres are then broken locally
transversely relative to the strip 1 by slight, oppositely directed
deflection of nutually juxtaposed stegl fibre veins, which can be effected
by suitable shaping rollers and is shown in Figure 6. In the case of the
transversely oriented steel fibres the individual separation operation is
effected in the separation device (Figure 8) as the 30l ast nethod step. 11
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preferably positioned on the steel fibre ends, wherein in that respect there

is also the possibility with the steel fibre being transverse of also notching
20 the steel fibre end transversely and in so doing also upsetting it somewhat.
The limbs 5 are subjected to incipient cracking at both sides due to
fatigue fracture by virtue of multiple bending deformations by means of a
flexing process and the limb residue - the separation limb - is later
separated practically without deformation so that the separation surfaces
25 have a low degree of burring and are fracture-rough.
The top side and the underside of the steel fibres can also be knurled
and in addition the steel fibre can be provided with a shape suitable for

addition to concrete and the purpose of use.



The top side and the underside of the steel fibres can also be knurled and
in addition the steel fibre can be provided with a shape suitable for
addition to concrete and the purpose of use. 12 CLAIM 1. A nethod
of producing steel fibres, preferably for use as concrete additive, and for
the supply thereof in the production of steel fibre 5 concrete,
characterised in that to formthe steel fibres (2) firstly a sheet netal
strip (1) is notched either on one side B both sides, whereby steel fibre
veins (4) aredqfped, which are initially still connected together by |inbs
(5), that fur or subsequently converting the linbs (5) into thin
easily mutually separabl e separation |inbs form ng separation surfaces 10
whi ch are fracturesr I i ri p i h | fibre
Strip s subjeoteatt AoyPEL ATl REAP BRraRRY fir B2 ATERIEE | e
to multiple bedditing, defdorfomtthensatmyt theteof] andghe udiadaktiekief steesdrea way
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met hod accor dintejak stripl @li)nis Inageradaeithari gredné rsidehat bpth sikes nehetebngtegler ati on
t he steel fi b ' ) - Aar rQvi j - . y

i nterrupti ons%llﬁﬁé/?hgén@c%%ng r@ggf g&?%nm%ggﬁgygéﬁ%gaﬁgcgg%rtél?%gg'?ggcI aiml
or claim2 chdmbst@i shat funthendor siseguerdy tonvastipeiths lifahs Ereinshalped
transversely ; I I, tudi ir ian.of t i n(1).

4. A nethod at(?g%'bg?rr]\%tgtg gy oslr%gbg% I<?:Idéaeiprgns&.]t'dfﬂt Ic’)ﬁ)] Scﬁgg‘z&e%ﬁef)gﬁﬁbn%ﬁ%@s 25 the
steel fibrl@ vaihichsare fragtaye-vgnarhard tayr in berringt witmsepgpifcat thensteglt féids over
the entire wdt fe fk i P (2 i vide Aleatihon

bl ades (8) for rﬁbng Stutb (ggé]?n%%efr%ir@le?r%%léfﬁg @%'HH %ggﬁ Y'H_ﬂl)_&)wﬁ&e 5e. A et
accordi ng to @uiipledanindgadeformnaten photthiss lamigitldinghays injsdch a way that

incipient cracks are produced in the region of the limbs (5) due to fatigue

hod

fracture and thus the separation limb is produced.

15
2. A method according to claim 1 characterised in that in the
notching operation the steel fibre veins (4) are provided with anchorage
means formed by interruptions in the notching operation.
20 3. A method according to claim 1 or claim 2 characterised in that the

steel fibre veins (4) are shaped transversely to the longitudinal direction of

the sheet metal strip (1).

4. A method according to one of claims 1 to 3 characterised in that
25 the steel fibre vein strip (4) which after the notching operation extends
over the entire width of the sheet metal strip (1) is divided by separation

blades (8) forming two or more steel fibre strips.

5. A method according to claim 4 characterised in that division of the

30 steel fibre vein strip (4) is effected prior to the flexing process (6).

6. A method according to one of claims 1 to 5 characterised in that

after the flexing process the steel fibre strips pass through a shaping roller



30steel fibre vein strip (4) is effected prior to the flexing process (6).
13 (8) for shaping the steel fibre veins (4) in accordance wth the purpose

of use. 7. A nethod according to one of clains 1 to 6
characterised in that 5after conplete production the steel fibre strips are
wound | ayer upon | ayer. 8. A nethod according to one of clains 1 to

7 characterised in that the operation of individually separating the steel
fibre strips to afford steel fibres (2) i3 effected at the Iocation of

and 2 char act ST tscPertrate sors! BuelydF CPECRRRER U EpRlas St B

| ongi t udi nal dse.ection of the sheet metal strip (1). 1510, A met hod
according to one of clainms 1, 2 and 9 characterised in that after the

fl exing process the top side and/or the underside of the strip (1) is
optional |l y roughenédAupethedtdmeordimnés oot dfruLHirmiangto 6 characterisedlih thatnet hod

according to I ot hen the
steel fi brEe; V%ﬂ%g&% ?iegér EEOnCE‘JéHg?ﬁ ?%(eég', ﬁ%& {Eﬂésa ?&%(I:%%Hpéﬁl%ﬁe strip
(1) are separated from each other. 12. A nmethod according to one of
clainms 1, 2, 9, 10g5a . [ r LL Lon the
steel fibre veins '4%%%%’052%[5%%2@ ltg%qe 4 CIIEﬂg\EI ﬁ%% Ifé?%tgglg%oﬁ{m api ng
oper ati on cor tlespperdking of dndividually separatmg the steel flbre strips to afford steel

fibres (2) is effected at the location of concrete preparation.

10
9. A method according to one of claims 1 and 2 characterised in that
the steel fibre veins (4) are formed in the longitudinal direction of the sheet
metal strip (1).
15 10. A method according to one of claims 1, 2 and 9 characterised in

that after the flexing process the top side and/or the underside of the strip

(1) is optionally roughened up in the manner of knurling.

11. A method according to one of claims 1, 2, 9 and 10 characterised
20 in that then the steel fibre veins (4) oriented in the longitudinal direction of

the strip (1) are separated from each other.

12. A method according to one of claims 1, 2, 9, 10 and 11
characterised in that after their separation the steel fibre veins (4) are
25 subjected by a shaping tool (13) to a shaping operation corresponding to

the purpose of use.

13. A method according to one of claims 1, 2, 9, 10, 11 and 12
characterised in that after their shaping the steel fibre veins (4) are cut to

30 length to the desired measurement of the steel fibre (2).

14. A method according to one of claims 1 to 13 characterised in that

the notching is effected in a V-shape.



t he purpose of use. 13. A method according to one of clains 1,
2, 9, 10, 11 and 12 characterised in that after their shaping the steel
fibre veins (4) are cut to 30length to the desired neasurenent of the steel

fibre (2). 14 15. A method according to claim 14 characterised in
that the notch angle Wis between 300 and 1200. 516. A nethod according to
claim 14 characterised in that the notch angle Wis about 60. 17. A

met hod according to one of claims 1 to 18%characterised in that the

thi ckness of the linb (5) is 20%to 95% of the thickness of the strip
10(1). 18. A nethod according to one of clains 1 to 16 characterised in
that the depth of theAvnsthagdertcattiohds daimséd shbracteasiged Hatthat theonetebponds

to the strength Rfnti t 4 Jd al and the purpose of use of the
o WG LB

steel fibre. ccording to one of clainms 1 to 18
characterised in that the flexing process includes nmultiple bending

deformatiog at oneyg! Aenulrih SEBRRRS (b Qudhe1 ARG EDSy theelnd hogp Stri P

(1) until tigue fracture in the region of the Il

met hod accor digngletyy 19w 6@t ains 1 to 18 characterised in that the flexing
process includes nmultiple bending deformation at both sides with respect to
the plane of the steel fibre strip (1) until incipient fatigue fracture
cracks occur in thé7rRgeshodpcediding e &)claimzll toal rebazdterisedritihal t o one

of clains 1 tQh@thfEﬁ?ésé%feJh'bsiﬁﬁbi(@)ti@%% he 9|@% Foh%@_tl'?ﬁi&'ﬁéé%gofd@ufe0£t%“ on of

the linbs (5) is effected through fespectively identical angul ar anmounts.
3022. A mBPhodlhaccording to one of clains 1 to 20 characterised in that

18. A method according to one of claims 1 to 16 characterised in that
the depth of the V-shaped notches is so selected that it corresponds to the
strength of the starting material and the purpose of use of the steel fibre.

15

19. A method according to one of claims 1 to 18 characterised in that
the flexing process includes multiple bending deformation at one side with
respect to the plane of the steel fibre strip (1) until fatigue fracture in the
region of the limbs (5).

20

20. A method according to one of claims 1 to 18 characterised in that
the flexing process includes multiple bending deformation at both sides
with respect to the plane of the steel fibre strip (1) until incipient fatigue
fracture cracks occur in the region of the limbs (5).

25

21. A method according to one of claims 1 to 20 characterised in that

the multiple bending deformation of the limbs (5) is effected through

respectively identical angular amounts.

30 22. A method according to one of claims 1 to 20 characterised in that
the multiple bending deformation of the limbs (5) is effected through

respectively increasing or decreasing angular amounts.



the nultiple bending deformation of the linbs (5) is effected through
respectively increasing or decreasing angular anmounts. 15 23. A
met hod according to one of clains 1 to 22 characterised in that the
nmul ti pl e bending deformation of the linmbs (5) is through an angle | ess than
the notch angle W 524. A nmethod according to one of claims 1 to 23
characterised in that the separation |inmbs are locally broken by slight
oppositely dlrected defl ection of nutuall¥y juxtaposed steel fibre veins
(4). 4
characterised in t a't %ﬁzr)n@ ?cncﬁgﬁgdtg&%éf?cé I%l}esnloisot fE% @h%%r rE?d:r)nth
used as the sthe mulgpleehandirg deformation 26 theligtbse(S) fig mreugln reinpangrie éﬁtsgel
fibre vein stij I iwh conprises a plurality of nutually paralle
steel fibre vé?ﬁ%g%%ﬂﬁggﬁg toget her by way of |inbs and which is produced
in accordance with at least 15 one of the precedi ng nethod clains,
characterigsed by s i ri.al R f i | S
starting ngterlal gﬂ] ﬁﬁ#@EEESr Pﬁ &?ﬁﬁk% é%hgfbggg%gﬁﬁggfﬁ§eazfgﬁﬂare
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def or mat i ons by neans of a flexing process to provide thin, easily nutually
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separation surfaces upon separation an ic ave a atl racture and
t he steel 1P brsewfmlﬁ'@d(m)at%wulrt steipsoeel of fmefakissiser s th?étas“ﬂbpmtéﬁa‘to a
shapi ng operation whereby steel fibres (2) suitable as an 25additive to
concrete are formed in the individual separation operation of the steel
fibres fromthe stéel Aiskead Bprei strip)orostaehefibyeewtinf stsive of emgtalt whish

C ri r f I al e S e
27. A steel TiBp® §é§'ep ;5? a%l%;ﬁed HLJ%EIW dr ?%rbt% PGE0E didlfs t @rinkdicd 26

characterised i n that (1ua Ity stee ase I ron-based materials are
together by way of limbs and WhICh is produced in accordance with at least

15 one of the preceding method claims, characterised by semifinished material
in strip form which is used as starting material and which for forming steel
fibre veins (4) which are initially still connected together by limbs (5) is
notched on one side or on both sides and in the notching operation is
provided with anchorage means, wherein the limbs (5) are converted by

20 multiple bending deformations by means of a flexing process to provide
thin, easily mutually separable separation limbs which form low-burring and
fracture-rough separation surfaces upon separation and which have a
fatigue fracture and the steel fibre veins (4) and the steel fibre strips are
subjected to a shaping operation whereby steel fibres (2) suitable as an

25 additive to concrete are formed in the individual separation operation of the

steel fibres from the steel fibre strip (4) or the steel fibre vein strip.

27. A steel fibre strip or steel fibre vein strip according to claim 26
characterised in that high-quality steel-based or iron-based materials are

30 provided as the metallic material.



30provided as the netallic material. 16 28. A steel fibre strip or
steel fibre vein strip according to claim 26 characterised in that coated
metal strips, in particular galvanised or copper-plated steel strip, are
provided as the netallic material. 529. A steel fibre strip or steel fibre
vein strip according to claim26 characterised in that the netallic
material provided is materials with which particularly high strength val ues
can al so be achieved by rolling for the l@spective mat erial group. 1030. A
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10 30. A steel fibre produced in accordance with at least one of the
preceding method claims, characterised in that it is formed from
semifinished material in strip form which is used as the starting material
and which for forming steel fibre veins (4) which are initially still connected
together by limbs (5) is notched on one side or on both sides and is

15 provided with anchorage means in the notching operation, wherein the
limbs (5) are converted by multiple bending deformations by means of a
flexing process to provide thin separation limbs which form easily mutually
separable separation surfaces which have low burring and are fracture-
rough upon separation, and which have a fatigue fracture.

20

31. A steel fibre according to claim 30 characterised in that it is of a

shape suitable for addition to concrete.



