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 to the usual structural steel mats,
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 of the steel fibres is conplicated and 15
expensi ve as they have to be eit the formof sheet netal

h cut
fibres fromsheets or strips, “&%‘éﬁoéﬂﬁggﬂ%%enwshaped, bent and cut to

|l ength in the formof wre fibres individually or in packets. The

obj ect of the inventiofdligydnBoPEELGE a%éfﬁ&d"%r@&uc‘@%t&‘él Flgre§et$reffeﬂal’bﬂ31”l in the
opening part of this specification perm xrloen3| ve

production of stedf” ¥ fssconcrete add'%&c@?g Rl BUQ?HethggeBg&atthp r?ql’i'ét'
i nvention, there idc spediitrdednacterithead podveprtoda cidnantagemes inf impreareasaf t abl e

for use as concretg,addihi¥es f%@ tfo%n&rla&‘a ﬁa%@é sbrfoh% aQditibd td Elfé &HL@F'UC“ on
of steel fibre concrete, in which to formth

sheet metal strip St&CtyE! skebmars H’QFreB‘ﬁ IHpREtiS %feé‘Sﬁorﬁl?t“ﬂ” gfﬁ‘é ocri’/ﬁi(ér‘%by 25
steel fibre veins tas ecforonedie shpreberdgde InrudtlitiahIthe stridlé poasrbet &ffbrioget her

by linmbs, that,furdher 40(ab§d+b§£ﬂ+¢§n51dy ol BN YR thAGeths nbadéb%ewem«tehl n

easily rrutuallys arabl e separation |iRbs formn paraglon surfac

whi ch” are fract ur 29P6UERI a%&hq SAPSHY D ElFPHAY LN g@}é’r%ﬂsF' i P A8 %R f| bre
strip i s subject echigiar &vef drexidig apd deesa strangthiscivedashz Highep l9ag- @abp@ct ed to
mul tiple bending %E tgﬂtl on 30about its longitudinal axis in such a way
that incipient crac produced in the region of the Ilnbﬁ:due t

fati gue fraCture and tN‘RI‘s?t’tq‘%sst@%an%‘i‘icB?P i r"r‘E)e isteel Sbrss 48 FEB R At PRUpon i n
the notching oper adxperbivienss Bbpebvd idbeeitrer nstial, eupnone dedh Wi steeametrdr age

means formed by i ':[b?r rpc%llsﬂgescs op SHEE &9&189& 084 sz?p{egtdrgﬂaped bent and cut
to fength 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 productlon of steel fibres. :
According to one aspect of the invention, there is provided a method of
V prddﬁcmg steel fibres, suitable for use as concrete additive, and for the supply
thereof in the production of steel fibre concrete, in which to form the steel fibres
- firstly a sheet metal strip is notched either on one side or both sides, whereby
55 steel fibre veins are formed, which are initially still connected together by limbs,
that further for subsequently converting the 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 limb is subjected to multiple bending deformation
30 about its longitudinal axis in such a way that incipient cracks are produced in
the region of the limbs due to fatigue fracture and thus the separation limb is



An advant age achi eved by the invention is essentially that a sheet 5 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.

Mor eover, the anchorage neans represent |ocal cross-sectional enlargenents
due to upsetting in the notching operation and in conparison o wth the
not ched cross-section of the steel fibrges. Those interruptions can be
provided in relation to the notching projections in the rolling tool

wher eby the production of steel fibre veins with anchorage neans is

possi ble in one working step, wherein positioning of the anchorage nmeans at

the ends of the s c{d g{ﬁaet?%dg%n RRthd G4 Cﬁlh]é'yop%FJtlgﬁ:tﬂl}é/ %teeﬂ-%bfé d&ePaance

wth-a first enbodi nen i nventi on i.n such a
way that the steelP§jd8f ewife@Achoraae ?ﬁ%ﬂﬁeé?r?’?%@v@f%rgf’gp”gomt ﬁ'«? P‘gﬂmgt udi nal

direction of the sheeatiometal strip. In that respect in a further

advant ageous configurahj, ?J&éé{hﬁe ﬁél’ﬁevgﬁ%typcﬂé%\:@htlidntﬁ és@@&ttaﬁi‘%&taeﬁeef ! br e

vein strip which is prov ang nmean fter the n hi n
operation and whi @Fﬁ"%ﬁ"@r‘m%seﬁ\?érthet%@‘%W?‘g%a‘\;\?ré‘?%t%? fibfre "%’}?éeg’t R@?@M st rip
I's divided by sepas ahiadgantdgedes stadinginmgertalvavaiablebue istagdditiorf Bhapingsefra ps.

In that respect it dlt@lté@%%@% f‘BFéV\%Ws%Qr?Bé'éfféc&dt he divi sion operation to

forma plurality o strips Is ef ectedﬁ%alor tothe%cilelng
process. 25 In a furt N@Feoﬁ?roct@ﬁu?'échf"ﬁag?sm@%%rfﬁ%ﬁ lppplt CPR%S fibre
strips after the fehRxdeRr@nir dieesumsattisg trhthe ugichingsdpapEting andlih eempasisors hapi ng

the steel fib r o Qﬁ%%ﬁ&ﬁ&aﬁ&d&ss% <f? r\%sstﬁé(ﬁﬁr%sshﬁﬁ’@e ARFtuSRNS Qéﬁ Bé to
correspond to ¥ he pur(gglm]r use

gﬂh’% {)} e | nlvorllv f]
possibility of thered gigion ta the 'ﬁ%‘;hfm *H%’P?f@“ gr B’%@?e‘?’ & %te
manuf act ur e t her egfredudenot beestigel velrisbwith shcigpages means fre pbssitia of osereel a

large ampunt of Stv?o?!iing Etgﬁ%e\p@lh %Qsi@c{nﬁlg%fwgﬁchoége means at the ends of the
steel fibres is particularly effective. ’

15 In accordance With a first embodiment of the invention ;he method is
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 stee! 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 steei 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 preparation. In that way it is possible to

di spense with equi pnent and neasures vgoth 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 be already perforrred in the production line if that is
desirabl e or necessa an alternative confi ura ion of the

i nvention homev@roridﬁééé 'Eeéaé'lon?r?‘?)raé‘d VAR Cé'ér?ea??g ds?ﬂ’?r?tﬁg 1S

| ongi t udi nal di aetiablenn efcotrbectsineletadiyttadnsportatpe fashton for frandphattortespect
after the flexi 0 o] al p a dgr.si de of
the strip can bg&etg({snl ?B?S&rtsgu e'ré’o'? Htheﬁ‘nﬂ%‘ e Hﬁllregt? i Q%ﬁi Enf“dég &laﬁ whi ch
case however t hsgparafiog| @‘dhscﬁé%qltﬂbée ﬁ‘irﬁlpédﬁﬁéftoa%ls*eﬁef é@ﬂ@ﬁdﬁeffﬁ‘:t?éﬁééb% of the

above- descri bed|cghdd sraoh¥tarblcBatigg! 1nf ihf @ayed@%o@"mamg@@pbﬁ@mw sely to
the longitudinal direction of the sheet netal it possible

to achi eve bett 8V IRARYNANGTEFF U $7aVED K F@tr@wa%"’fs [‘ &%88%%’@1?8 BRs the
steel fibre striogpmeoerd df oqtd ofitarks yin bie 2€namete)d id &y dre apoded. altewillabe t he
subsequent net hg réé §R3 ﬁ%&"tdnst @%@ E@sslb@'fgﬂ'?%t %Qpa@énérh%pla%% F\'t%”bé’f
concrete preparati oh Wt

respect the net h'é@ﬁdﬁ’meffh@ﬁecbde@é@thm "Q%@ﬁ“qtr*fed@tré@ﬁ OF iNBELSSTRYF ns

oriented injphe Iothtmglﬂarhamé e&ifigRratRh M@ eShiémioAr Row8RATAL &fledir oM 25
each ot her. In the further course rovi ded t hat

after their sepiPatVdpr £3b PRy shansAen vté’ien'gn%l?”é“r?ijﬁfr@%tioé‘d"fsﬁ % 5'%fhpi ng

tool to a shapi mgtadpetpati on corresponding to the purpose of use. That can

| vol ve produci ng. agrgked aanigbnal i ondhe shaslf i ALegnds. @

t hat

wave- shaped 30configuration ex on It dirrection, or the
like. 4 al/aatheyunderside of the stréncarebe h@ﬂwe@heﬂﬁ%vrethﬂemn@anqfer

shapi ng thepgof kmrﬁn@puﬁ wthﬁthlc%egmwé%rtth& Qea%or&gsmaﬁ lébﬁ\p%%b‘ié‘%fshfbhe

i ndi vidual stee|l fibres are ready fo urt her plication

t hereof . Not chi Wgedtect AetherRdaye ﬁﬁfféibegtaft%‘af%e QHU&W&B@@U‘@I'% AFIeted in a

V- 5 shape, Vmaéﬁdvlérstehetd’l@h@hbﬁglﬂadﬂBQHEec\Noﬁh@‘UHQ beecdhehemernst@) and 1200.
In that respect _a &ch tlkg)t out 60

particul arly advgh Sagg8iflb aeve be ter aghesron n the con[():rec%ven to be
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.



The thickness of the |inb shoul d advant ageously be 20%to 95k of the
t hi ckness 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 nmetal 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 progess i ncludes 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
linmbs at the notch bottom Alternatively the flexing process can al so

i nclude mul tiple bendin g def or mati on t bot ation to ghe pl ane

of the steel fibre SPAf 'nEWﬁme?aweghs ??%B?”?éeWﬁéﬁﬁféh?mﬂ?ég?Eooccur in
t he regi on of tdre dut Bb&nath tohe2R8ipéd mehodreamthat the indiVidudlhaeelrfibsgeect t he

fl exi ng process quTﬂﬂk?UQEQPﬁ}'ﬂﬂﬁgpgﬁﬁdﬂﬁﬁtkg%5 mul ti pl e bendi ng

def ormation of 1 s 1% e equa angul ar anounts in each
case. Depending on Nh@hmegﬁéb@ﬁb@ﬂgﬁ@@hﬁm@ns@ﬂvmgexwhﬁvwﬁ?éﬁpamadéture

i nstead howeyergpabe rﬁﬁb(er@ﬂn%ebw%td@ﬂ@aﬁ&é’@'@%ﬁ&ﬁ@%% Hetwéé”rhe30”—b5améi| iZd9| /& bendi ng
deformation of the linbs is at one bot h S|de§§; ﬂ
t particutarly

respectively i nCPRERSPFY aorf'Ot‘én EB aﬂ@@r\@é’glaﬁﬁu%%thaérprﬁ’r?ﬁﬁﬂ
Desirably multigventagsslisng defornatlon of the linbs should be effected at

an angl e |ess than tl'pgtrﬂt% %Qxleel nﬁb s%cbulcé advan-{ 963(68%‘? b%tfol%/ ﬁ%@@r e the

steel fibre veins from each arati nb can be bro en by
sl i ght, opposi t@éeyhidkrese pbthedefin.ecti on of nutually j uxt aposed steel 'fibre

veins. Mregspecifigabldrddhct RRHC@EEn RhtibR®he Bepth of the V-shaped notches
is advantageously so selected that it corresponds to the strength of the
sheet metal strip and the purpose of use of the steel fibres.

In addition it has proven to be adi/antageous 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



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 strip 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
metal in strip formis used as the 10 starting nmaterial. In

respect of apparatus the object of the invention is atLained_bé qwsteel
fibre strip of fHetlal’bwhi ¥HClt Gprdiesed: ANGYELFS'Y Vo of entif Baf ISFURGr 419 el st eel
fibre veins congepetaidnt ogetdadr bdysevweredoim ki sdparaaind abpacitus Sorpricelwted i n
accordance with_at feast gne aof th recedin t |.ai s, ' is 15
characterised bfy?gtsegﬁ‘ﬁ Pf'%‘ﬁ'@ﬁeaé‘%n%’i“%ﬁpgls%eﬁq'lg{% ng%f gé:%ﬁm?%%isse%ﬁ#sag%j as
starting mat eriwhileaimdthatdags of ore $teeinfihng vielne veticepref dippased éongguiivakiot ched on

one side or on REIfeSidese ARG Idirekfith MRL CRLABHORESRIARM §isS cREQUEERH Wi th
anchorage neans, wherein the linbs are converted endi n

I | C r by multiple b g
def or mat i ons byShaBHWs refers BY eStidRy pPeRsEsY tdyepeey Ffectif nof daeiUPlY nut ual Iy
20 separ abl e sepatabsanstké!ribse Wiihe Bnd eHaredfianthl stecniprandsiapad taut eut ough
separation surf&ﬁggthon separation and which have a fatigue fracture or
fatigue fracture 1ncipient cracks and the steel fibre veins and the steel
fibre strips are sulfjefeteel seoifinisitedphaigrialpermagtibin, stiip &rel i useeeb the bres
suitabl e as;@n addidgiMsetiq, concrete are formed in the individual separation
operation of 25the steel fibre strips or the steel fibre vein strips.
Fatigue fracture indh pPPSEt & 2RPREAtYT B PRIt dthE N YHEPRE eHaksE tbdng by the
fl exi ng pr ocessstakiefigbysttifef Indthiswhike dorakieaed. pldiagtyr efmmuniang garatel r esi dues
- referred to as qﬂgration | i '

t he regi on of t%ggneﬁ?ygps PHe™S #09%§Q%§ﬁa¥ﬁé¥8%gégp.gﬁ@%ﬁﬁgkgﬁé?ﬁéf ;?bre
vei ns can thus ibeadcatdenceewiihlay leaspanataddhé moenedmghmethiadrciaame, whichddl y
singled of fys Bcharacterised 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 that respect in particular that the
netallic material involved is materials with which - if required -
particularly high strength val ues can®al so be achi eved by rolling, for the
respective group of materials. Finally the invention concerns a steel fibre
produced in accordance 10 with the above-described nethod. It is
characterised in that it is formed fromsemfinished material in strip form
which is used as thé&est Bighigvgitrettesibapedaptl roritaseds Baterigisn iy Ltese fibre

vei ns whi ch ar esthiektiradd a/reatsuéxlom@eme&k@cdarbcpg&mf@ramelméﬂes.cln‘satemtched on
one side or on Foth si des rovid ans .in t e

not chi ng oper at i 6/ pW@?eeP?“S(el‘f&q“‘ 't |t%§"e5?'%c E’B%V@Ffaéﬁgﬁé;g?‘rﬁﬁt?%f e bending
def or mat i ons bytheefans of matdl | sexpsngn praodeds daivamisedi aecddpen pegastel on | i nmbs
whi ch form easi t.ual I r | ow
burring and gr e&ﬁ)ggt'g?dgg‘?(aobzgﬁaﬁ%gﬁgsgégtg?a[t?a}rtoﬁpa%ég aﬁeﬁﬂh%lg@a? gti gue
fracture. |n thavolvies is materigfsew|th Mhihe- filbrassirad copdsFiet' @1y higoveErengiipe of
steel fibre. 20ldldshakn raspast athiciedt $9SkdIY, erok frnkheecpe@ble Hidubeof s of a
shape suitable for addition to concrete. The invention is described
in greater detalf™8Fei nafter by nmeans of enbodi nents by way of exanpl e
illustrated in the d@maWy nige invemtiorc honcErrgua atek! sihewsrodudidagr astedance vi ew of
the proceduse ageonfl dol0sadhBe: WAYANE 1PN L Bcbhichl ineBOM FeBlmud th &
steel fibre vein disp ed ransversely relative he strip rection,

Fi gure 2 shows fomj @m@@ﬁh%ﬂsmﬂﬁ@rla«\gntwlm @uf\eW.hL'belSttﬁédp@Soé@j&Faét% an

al ternative conhih@aALh@Mwhivh & BorfliRPlidel BbR: V€N \dﬂml&p@‘ﬁ@dmt@lmlsinudl nal 'y
relative to the strip direction, 30Figure 3 shows a oer;tgotlh t he

not chi ng rol | erSCN8RTRM A liraif s GPFRNed on one V&deor

provided with anchorage means in the notching operation, wherein the

es angfls

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 st’eel 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 unrofled

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 the production of the steel fibre strip
or the steel fibre vein strip in the 2ondition of bendi ng 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, 10Figure 6 shoms an
arrangenent for severing the separation Ilnbs of the steel P % tr|p or
steel fibre vein stFippe 4 shows apyigyrig crossHEEECaR & mthﬁgrSlt”%lo W

section thr oughorn;h@amnné &h&Wh iapdi whithes megriden fof tiee nmdomori:o@meestaelshoms a

sevaral on apeatl e, |or PakL 1%, 8, LUR RLARs 8L PesienElyr e o shove

different views di fferent
configuration of i néiguiedBahoss eéké nbidhee strimmtiichi igwnéleiwdsﬂ@ot}w flexigeel fibre

with an end o1 a8 eﬁs%a nﬁéh %Qﬁ@ha&gmﬂ& _FHHUGQ(SFpaf tra0fted ke tH or

Cross-section he met hod di agrammatical |y shown
in the draw ng, th?ﬁtqféﬁ?recm'%ustripnmﬁha&Pé@“‘iﬂ SEBE@‘”%%‘T'Q atiody 't Ri@YSr oduct i on
of steel fi bresaZomhicehrimeeaepsefi@oadd wnysedinals ralatiofcs eteestaddiidebtieen  For

}Qaf’lo{)g;‘ggsgi t];]%{,d BO %lﬁgq)g;[%g s%e?ﬁ!)ref\l/e?rqsegisgdsed'tFasntsxlfé'rs@ry %—ngﬁ\t/e gc?h% strip 1
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



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 linbs 5, as can be seen from Figure 4.
For subsequently converting the linbs 5 to afford thin, easily nutually
separabl e separation |inbs which upon separation formlow 30burring and
fracture-rough separation surfaces th% steel fibre strip fornmed by the
steel fibre veins 4 is subjected to a®flexing process in which each S linb
5 is subjected to nmultiple flexing deformati on about its |ongitudinal axis
as is indicated in the drawing by reference 6. In that way fornmed in the
region of the linbs 5 are incipient cracks, due to fatigue fracture,

wher eby t he sedﬁ?%ﬁlﬁﬁWWQﬁﬁ1§3ﬁﬁ@ﬁU%@@“”%ﬁF@ﬁV@Pon@H@WbF%H?W@EFQ?hhlng of
tlhe Ssurface :jsaﬁiésﬁﬁﬁrﬁﬁkab&ilt We:ee dth@epeére@Ps@etﬁmahau‘aay fuectnadtaure is

al so triggered there_to pr t he of t ot ¢ Upon

not chi ng thered?gPHéfé?%gwgfl %8 @%ﬁﬁ% %? 2n4%d E)PQ Fga”E%VHF%@PHEd with
anchor age neansth@ sapatdtienf onim ief prodoss!: Mo@mallncmﬁrarqemhmg dfntheonpari son
wth the stegl {)drgrcg i€ lefta eéerfett\}vg tl‘?es ngfi’:ﬂe%jg ]tQatS'PaQ ub PR OWr 88, 3 and 9.
They serve for better anchora he steel fibres in the concrete and
can be positi on€@ogiedthriedp pr %@éwﬁéﬁuﬁﬁbﬁno%B@%espondlng to the purpose

of use. In Figure 9ubbe r{ok@%‘ld"'ﬂwécré@fcﬁh@r&eéluf$@0\¢é|m§4a&asoadtﬁﬂ¢niaeld oy
reference 15. In tHe con& %uratlon of the inv ptlp Qwn i 0 F”gygg 1 the
5% o

steel fibre 15 WE'AEY 4VhP e “BHUSRRF t PEHSV et sB) ik

ongi adrnar
direction of theﬂ&bembnmehabn&mnbmwWWhDapemdﬂﬁQW©MHEh@edesiﬁédﬁmehgth of

the steel fibres.g f?cﬂﬁﬁéﬁﬁ%}%'érﬁ% ?ﬁgyeggvé)\‘c?rr tfétté‘? HRhdage Wr dhd oo t he

sheet netal "strip 1; owever al so possible to provide separating
bl ades 8 by whi ft47es Hen§h‘éé@”qr¢‘1§r@dv@“nb%9?ﬁ‘ﬁ@”fd|a§ ta‘a@ana@f& IPFRTt wo or

nmore steel fi br&r@sbérﬁfﬁ‘ng thahe dbh8de0Bf Qlset e RAGE e®lthé | fixergveiabtusd rip is
desirably effectrg ? o the f X|ng%£§ocess. After the flexing
process the ste®"F by SQ/?WF%&? F'9Fen steel fibre strips passes or pass

t hrough a shaplng rmmtMHaﬂﬂghwobnDﬁﬁ&ﬁh&ﬂt@nSheWBMEﬁbuﬁibt@%ﬁﬂ@ékEﬁaping
correspondi S i I e ends
PQ grugs"gfr sﬁg%e%ugrgﬁ)&/%rs% Pa fhe @ﬁglﬂbﬁ%ﬂ dd%cﬂ:dngw Bhelbheeh

of the stee can exa
metal strip 1. Depending on the desnred Iength 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.



25 configuration; equally the steel fibres 2 can be converted into a

wave- shaped configuration or shaped in sone other suitable fashion. In
particul ar the shape of the steel fibre ends can be altered, nore
specifically in the nature of an enlargenent, as indicated in Figure 11.
That enl argenment or thickening leads to particularly effective anchoring in
the concrete. 9 Af ter conpletg production the steel fibre strips
are wound | ayer upon | ayer whereby théy can be transported to the |ater
position of use easily and in a space-saving fashion. The operation of
individually separating the steel fibre strips to afford 5 steel fibres 2
is thus effected only at the location of concrete preparatjon, and for that
purpose an i ndi vi dué%e%@ﬁeﬁ'%ﬁlp@?ﬂtﬂ%” &he stgelShsRstrion 26 Yo BYRaWPPe used.

Thi s invol ves aaWrghh@r@e,eawetyo&hheadtr\a/ﬁeﬁirteaocovﬁneqﬁtesepanm @$ ueé featilye
i ndi vi dual steel f| bre rther affords the advantage that, when

2
t he operation ot" |H3l§?ﬁ%§?v'r§ﬂaft§gb'8?atl ng the steel fibres is effect ed at
10 the concrete prepbe apdratior ofdadividng!ivt $eparatidp vhelstak! fireestripkitheéer?2 can be

mor e hombgeneougly rphld Q%Ug-%g éf@&@dtcm?y GOMHe" !@Eﬁlomflc%n%féePﬁ@p§i%tlbn' f the

steel fibres 2 are supplied in already individ separated form- they
have a tendency?dofor Hertqrtienserasy Wﬂt"i‘%‘ﬁ‘ S%Fi?ﬁattoﬁdlevicﬁvaél WWBO‘QSF‘%rﬁ Y rregul ar
di stribution inahhe ¢RAcTEEevoledefighlispedtowenrE vileeD10 mmomamtés ty of

the steel fibre ns 4 ed| e.lon of the-
sheet metal st r‘?%ﬁl m&é"”&’?&)ﬁ% fﬁg{) ﬂjay}ﬁr%h%t ?géor\h;? é'\}v |aﬁv &% g
principle the promethermetasios qfsndﬁedyallsfl seEpREtingithe atkdl tihren lﬂweﬁf@tQmet e | s a
further paij, Ofth@%bk&@%eﬂ% %}?{lmlocgﬂcﬁrﬁ hd hﬁi \}cléil%lstrégl 7526 80Uhehe %Bpé onal l'y

roughens up the top si he un ersid O of the strip 1 t he
manner of knur | RaPIETRRASMhipHedered; igtg Wep‘%qnﬁr@Fﬁ)Wé"%Pgﬁr‘fﬁ'6§5| 'SItEe F?’?e{ he first

}/alr: ant of L heff?meg atdragupsiraan Wiady ﬂwdf\m];ﬁjalg\ﬂséparfa@’dﬁbrm - they Hdeees however,
ollowing the fle Q e stee ibre vein 4or1 nte t he
| ongi t udi nal dlﬁﬁagﬁchnp hetd§ﬁ8h%gt :}P'ﬂn%ﬂoé‘ saéEaF%u[SeHWP &P %Sasc': %8”'%% 12.
After that sepafigtibationtinghshapietg. operation is then again 25 effected by
means of a gpeci al %pé'ar@'lglgo&/%rals% W %?l‘onﬂfi&t&ets@eélhﬁ)éK/@ﬁL fhdigs 2 the

shapi ng requi red for the later pose o ) ter that™ shaping
operation the sthéaed f meéowiuﬁgwahd@@@omf the shees neREali SR I SAGTAVR Gt exanpl e

by rotary sheargelfapOmiRat vidieinstigale ilﬂar&&c%@@i’é @be&mﬂy hbe: gaekaged in
t he indi vi dual I%(mge zlir( a% gl conrdltglron‘ %gf rtEaken 30toﬁ . g Ia"gerag%:oegtl on of
use. The steel VBT PR e ARl LR Ol S | 1y Wpich after
the fl exing pratesg mockduhe cppenalyi ronglednsiupdhe tatusiié ynd/or the underS|de
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



10 separating the steel fibres can then be effected with a suitable item of
equi pnent whi ch separates, shapes and cuts themto |length, at the |ocation

of concrete preparation. Not ching of the sheet netal strip 1 is
effected in a V-shape, wherein 5 the notch angle Wcan be between 30 and
1200; a notch angle Wof about 60 is preferred. The thickness of the

initially remaining linb 5is in thls §ase usual ly 20%to 95% of the

t hi ckness of the strip 1. ccordance with the invention the
depth of the V-shaped notches 10is advantageously so selected that it
corresponds to the strength and purpose of use of the steel fibres.

The flexing process can take place in different ways, thus it is firstly
concei vabl e t hatePgratipaniiet $t9¢'ef'tfrﬁ%>€ﬁ'hg}h%fb6r?F&CF%jnW% %ﬁ%‘t%q'%étef‘h % el ation

to the plane of eddigmsttamicH ée%%t@é fshiek dndl td @eked, lentih, dt thatdcgtien fract ure
occurs in 15 the . [egion of the linbs S. Equally however the flexing process

can al so experi &8t PieBP@UPTexi ng def ormati on at both sides with respect
to the plane of the Nstarlg 6fi the ehsdtrmetal stmipwhisciffectag én ehéesimpet wbkeeid | exi ng

deformtton of RS dfBsoveam 6l bifk 030etl L@ LAY REBEM LY el Y

i denti cal angular anount wever through respectively increasing or
decr easi ng angu@%ﬂsﬂoéﬁﬁ@hts Details in that respect are also to be found

in particular in Fi gHeeficheesadE tiDinitially remaidingdib 8VieM tHiRIkadepligiafly exi ng
def ormati on of ngl e which is less than the

notch angle W %&2tgég??&%Vﬁﬁh$k%ﬁ§ofﬁ“ﬁ%@pgase of the |ongitudinally
oriented steel 25 fubme&w@m&euhanwbnowanmhdbahbMMUﬁahsweﬂsebyrmemasive to

the LR LaY B 1Ry eloodld Shheq SHSEAIOR, ofe G Ypo

j uxt aposed St eel bre“verns can Ssuita
rollers and is BLH@W? @frvsﬁloéﬂ?@tée’ fibfes he case of the transversely oriented

steel fibres the i ndh&'ﬂ‘é&d@g p$@d@§§ @érl EerQﬂ&reahldﬂ“Férér& wdylseemedit idfitshe
separation devi go%c iva grtl?at c?nly mu tlp?e %?exmg degg‘remglon ast o%% 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 muitiple flexing deformation at both sides with respect to the
plane of the steel fibre strip, in which case the muitiple 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 timbs in the case of the longitudinally oriented steel
25 fibres are then broken iocally 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.



11 Usually the starting material used is semfinished material in
strip formof netal, in which case in particular high-quality steel-based
or iron-based materials in all strength states which are usual on the

mar ket are reconmended. | nsofar as particul ar purposes of use nmake it
necessary it is 5 also possible for that purpose to use coated metal
strips, in particular galvanised or copper-plated steel strip. At any event
it is desirable if the metallic material involves materials with which
particularly high strength val ues can also be achieved by rolling, for the
respective material group. Finally a steel fibre produced in accordance

wi th the above-described 10 nethod is also subject-matter-of the
invention. It is foHﬁ‘ﬁi'Yf'ihénﬁtéré'ﬂﬁfmﬂﬁeé'ﬁ'eﬂs%tseﬁ”é{f'“‘FWFdsE“PFe[S‘af dt fffused as

the starting nebghiotlmetdhiic inich c@%@dﬂﬁ@rt@&I@ﬁhigfﬂd@xléﬁtyvﬁeé'l&aéedl\bt gbnare
firstly still connﬁcted to

b
sides. In the n&tE |n?ﬁgterdﬁ§?%tapcfﬁrep§t5\/5t%é iGN Séﬁeggglf(l:ﬁ' %ﬂ gtﬁcrﬁ%%g rgrerrg;ns

The anchorage neamsmanéed.dngéar @3 msteularlBirsees icbnad makgitoresessbrt lés st eel
fibres, whi C%' hay p'égmé ned tgér}dﬁuﬁl %ﬁtt&msggco%%r ﬁ{e‘t%nstm{s Vi %%cnﬂgr

sui tabl e tool configuration are even still sonewha Eset in the
not chi ng operatQ%Yﬁmsﬁﬁeoraw@ﬁ@”ra@@dn%aﬂs“@? eAopdf BYHBITY IspeRsirePl§iedhdn t he

steel fibre endgetaMiemgidiiali thvbRat nﬁ&é@&@twﬁm@/lhﬁfhlgﬁara&&&lyt h@hmm@m lity

with the steel flbre being tr nsv I QN tchlng 20t . {esteel fibre
end transver sel‘ﬁi"éﬁ'?cfai’r?'sgg’ sk §6°ﬁ}:9sg?tti gSTRECSHBRITAE. 9roup: The

linbs 5 are subj ect ethatpaishei pbrentroducad kn ag:oacﬂanbeWthsthdesomjéeSCUbécati gue
fracture by, c}/ ' %Fﬁn ngf T F%LSJePfF%gtthg cﬂlefu%f éan'aﬁ by ﬁemegf fond | exi ng

process and resi e sSeparation - 1s later separated
practical ly wi t%@@uﬁn'a@erdommwbw %Eiptﬁl’fair Ysge %éb&ﬁﬁ?'%”‘@&?ﬁ%c‘@@c@%ave a

| ow degree of Wbﬂudégst@@ﬂﬁ@rreevélﬁﬁaﬂ WhRh I Q- Oftstly still conﬂ-é'teed epyethglebpnd t he
undersi de of the st S can a urI ed Tq %%er%gd' tion the steel

fibre can be pr8Wi% d‘s\}hofcﬁ a5 RRHE" é‘ifﬁtséfj&se O e and
t he purpose of pseided MthChthwBagelmemmboﬂwcobrapeodelmsnzgesla@er dodsr es,

sui table foES uss%c@éna??@é;l&% 81’ ?n%dé-tgélvf?b'res, which have remained in the notching
operation by virtue of a suitable tool configuration and which are even still
somewhat upset in the notching operation. The anchorage means are
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.



and for the supply thereof in the production of steel fibre concrete, in
which to formthe steel fibres firstly a sheet netal strip is notched

ei ther on one side or 5both sides, whereby steel fibre veins are forned,
which are Initially still connected together by |inbs, that further for
subsequently converting the linbs into thin easily nutually separable
separation |linbs form ng separation surfaces which are fracture-rough and

| ow i'-n burring upon separation the steel fibre strip is subjected to a
flexi ng process in which each linb is subjected to multiple 10bending

def ormati on about its longitudinal axis in such a way that incipient cracks
are produced in the region of the |inbs due to fatigue fracture and thus

t he separation Iinbci Mgroduced, wher eupon in the notching operation the
steel fibre veins are provided with anchorage neans formed by interruptions
in the notching operation. 15 2. A nethod according to claiml
characterised in that tHemsthediof piodvengstéahfibras, suitthlegferuseraanencests eddjtivep t he

| ongi tudi nal directj t he sheet al strip...3..A nethod according to
claiml1 or claim?2 %'ﬁo{;f? g{é'teeswpsl’é éjeqf ﬁé\? prtoa%‘:t'é’ﬁggﬁteei(fjﬁfebﬁpgcrste‘?W‘@l’?’\tﬂ whi ch
after the notching fopanhd ites fibres GRUF a OvaE ekt steip s otchall ditier@h ohBadsbeet

metal strip is divided by separation blades formng two or nore steel fibre

strips. 4. A nethobPtheiddy shatsby eteel flrqvensaruionped which@re initiathastilldi vi si on of
the steel 25fibre vgjRedbd idgetnir B nfssl B RFth& fof QibldiBedtyPooh PRl RS FREs
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 limb is subjected to multiple
10  bending deformation about its longitudinal axis in such a way that incipient
cracks are produced in the region of the limbs due to fatigue fracture and thus
the separation limb is produced, whereupon in the notching operation the steel
fibre veins are provided with anchorage means formed by interruptions in the
notching operation.
15
2. A method according to claim 1 characterised in that the steel fibre veins

are shaped transversely to the longitudinal direction of the sheet metal strip.

3. A method according to claim 1 or claim 2 characterised in that the steel
20  fibre vein strip which after the notching operation extends over the entire width
of the sheet metal strip is divided by separation blades forming two or more

steel fibre strips.

4. A method according to claim 3 characterised in that division of the steel

25 fibre vein strip is effected prior to the flexing process.



13 5. A nethod according to any one of clains 1 to 4 characterised in that
after the flexing process the steel fibre strips pass through a shaping
-roller for shaping the steel fibre veins in accordance with the purpose of
use. 56. A nethod according to any one of clains 1 to 5 characterised in
that after conplete production the steel fibre strips are wound | ayer upon
| ayer. 7. A nmethod according to any one of clains 1 to 6 characterised
in that the operation of individually separating the steel fibre strips to
afford steel fibres is 10effected at the | ocdtion of concrete preparation.
8. A nethod according to claim1 characterised in that the steel fibre
veins are fornmed in the longitudinal direction of the sheet netal strip,
159. A net hod according t i r claim8 characteri,sed . in th atter
the flexing pr ocesslst he 'feén%'t%d égbé ‘aﬁg’ra"yﬁae ﬁf\‘:&a 'P%ﬁ?el{g’faricﬁeé'sg‘ﬁ ‘n%éatiagter
optional I'y roughenecheffexing ptdtessiitedi fibfe skipdiphistBrough a shbBingfol R tdPehping
according to any one of clains 1,8 or 9 characterised in that 20then the
steel fibre veins (#)e g9 thredaing v acepsdanspyith the muposePf eset i on of the strip
are separated from each .ot her. 11. A nethod according to any one of
claims 1, 8, 9 or 10 characterised in that after their separation the steel
fibre veins are 8ubpect edimethod astvagingity dng ohe dixldbbal shhghanastaed mttharafter

corresponding to the r pose, of use.
P 9. co‘n%ie‘t% production t?\e steel fibre strips are wound layer upon layer.

7. A method according to any one of claims 1 to 6 characterised in that the
operation of individually separating the steel fibre strips to afford steel fibres is

10 effected at the location of concrete preparation.

8. A method according to claim 1 characterised in that the steel fibre veins

are formed in the longitudinal direction of the sheet metal strip.

15 9. A method according to claim 1 or claim 8 characterised in that after the
flexing process the top side and/or the underside of the strip is optionally

roughened up in the manner of knurling.

10. A method according to any one of claims 1, 8 or 9 characterised in that
20 then the steel fibre veins (4) oriented in the longitudinal direction of the strip are

separated from each other.

11 A method according to any one of claims 1, 8, 9 or 10 characterised in
that after their separation the steel fibre veins are subjected by a shaping tool to

25  ashaping operation corresponding to the purpose of use.



14 12. A method according to any one of clains 1, 8, 9, 10 or 11

. characterised in that after their shaping the steel fibre veins are cut to

- length to the desired neasurenent of the steel fibre. 513. A nmethod ==
according to any one of clainms 1 to 12 characterised in that the notching
is-effected in a V-shape. 14. A nethod according to claim13 characterised
in that the notch angle Wis between 30 and 120. 10 15. A nethod accordi ng
to claim 13 characterised in that the notch angle Wis about 60. 16. A

met hod according to any one of clains 1 to 18 characterised in that the

15t hi ckness of the linb is 20%to 95% of the thickness of the strip. 17. A
nmet hod according to any one of clains 1 to 15 characterised in that the

depth of the V-sha noj ches s sg sel ected corresponding to the strength
of IOt he starting maf 23. all\ﬁ’ﬁﬁ'%dﬂécoﬁ&’%@saé“@f‘e 91%‘83"8? L%hg 19108 41t charpgterised {fat

the fatigue 20fract maeait@rta&hyﬁymgthe sib! filfhe VBRI cRA6 RInGH S tﬁ@%@sﬂ&l one of
clainse 1 to 17 characterised in that the flexing process iIncludes nmultiple

bendi ng def or mat i onM&psuserBentiofithestaehfirespect to the plane of the steel
fibre strip until incipient fatigue fracture in the region of

5 13, A method according to any one of claims 1 to 12 characterised in that the

notching is effected in a V-shape.

14. A method according to claim 13 characterised in that the notch angle W
is between 30° and 120°.

10
15. A method according to claim 13 characterised in that the notch angle W

is about 60°,

16. A method according to any one of claims 1 to 15 characterised in that the

15  thickness of the limb is 20% to 95% of the thickness of the strip.

17. A method according to any one of claims 1 to 15 characterised in that the
depth of the V-shaped notches is so selected corresponding to the strength of
the starting material and the purpose of use of the steel fibre, that the fatigue

20 fracture is achieved.

18. A method according to any one of claims 1 to 17 characterised in that the
flexing process includes multiple bending deformation at one side with respect
to the plane of the steel fibre strip until incipient fatigue fracture in the region of

25  thelimbs.



25the linbs. 15 19. A nethod according to any one of clains 1 to 17
characterised in that the flexing process includes multiple bending
deformation at both sides with respect to the plane of the steel fibre
strip until incipient fatigue fracture cracks occur in the region of the
linmbs. 5 20. A nethod according to any one of clains 1 to 19 characterised
in that the nultiple bending deformation of the linbs Is effected through
respectively ldentical angular anmounts. 1021. A nethod according to any one
of clains 1 to 19 characterised in that the ﬂﬁltiple bendi ng deformati on of
the linbs is effected through respectively increasing or decreasing angul ar
anounts. 22. A method according to any one of clains 1 to 21

characterised in that th tiple bendin f.ormat j of the lipbs is
through an angle | egg' thgrﬁiﬁ@ % ‘forg'ﬁg onﬂ]yémg\f’gga'msgg‘?iﬁ%ﬁcﬁ%ﬁe%@égzﬁd?%g to
any one of claims 1 fleting@rocdsamaritiey helapleibBndifpdefdrratisemasoth 5iges withiaspedd €

| ocal |y broken by slight oppositely directed deflection of 20nutually

j uxt aposed steel fil® g'\e\péqqqé)fthe steel fibre strip until incipient fatigue fracture cracks occur in

the region of the limbs.

20. A method according to any one of claims 1 to 19 characterised in that the
multiple bending deformation of the limbs is effected through respectively

identical angular amounts.

10 21. A method according to any one of claims 1to 19 chara_cteris'ed in that the
multiple bending deformation of the limbs is effected through respectively

increasing or decreasing angular amounts.

22. A method according to any one of claims 1 to 21 characterised in that the
15 multiple bending deformation of the limbs is through an angle less than the

notch angle W.

23. A method according to any one of claims 1 to 22 characterised in that the
separation limbs are locally broken by slight oppositely directed deflection of

20  mutually juxtaposed steel fibre veins.

24. A method according to any one of claims 1 to 23 characterised in that

semi-finished material in strip form of metal is used as the starting material.

25 25.  Asteel fibre strip or steel fibre vein strip of metal which comprises a
plurality of mutually parallel steel fibre veins connected together by way of limbs

and which is produced by a method in accordance with any one of claims 1 to 24,



24. A nethod according to any one of clains 1 to 23 characterised in that
sem -finished material in strip formof nmetal is used as the starting
material . 2525. A steel fibre strip or steel fibre vein strip of nmetal which
conprises a plurality of nutually parallel steel fibre veins connected
toget her by way of |inbs and which is produced by a nethod in accordance
with any one of clains 1 to 24, 16 conposed of sem -finished material in
strip formwhich is used as starting material and which for form ng steel
fibre veins which are initially still connect®d together by linmbs is

not ched on one side or on both sides and in the notching operation is

provi ded with anchorage neans, wherein the |inbs are converted 5by nultiple

bendi ng deformati ons b aps of. a f]exing.process to,provide thin, easily
mutual 'y separabl e §%%§?%ﬁPgﬁmrfwggm&mfﬁﬂgﬁg?ﬂ?ﬁﬁﬂﬁ%ﬂ?ﬂ?ﬁﬁdéﬁaéﬂpécture-
rough separation suifaa&f$anPORCcRPFMIng GfkePilile WihGthidhaate inkidIqkiilesRnédi@ct ur e
and the steel fibre veins and the steel fibre strips are subjected to a

shapi ng oper ati on whegeshsy by tiwbs is notishessonsarietsigg log omBoth sidagiend ip vhe nagchingher et e
are formed in the i ndiMi AL ratior ot . fibr from
the steel fibre str ?gér\éﬁ‘%ﬁé@f“ggﬁ’%iaﬁg‘é’%%gi"%aé%hg{em the h%‘%’?g'}f Cgb ‘Zeéﬁ ﬁfi bre
strip or steel fBbrbyweitiplshandpgaefoanstiong by meshsadf mfldbngpracess teprogiddthin t hat
hi gh-quality steel -based or iron-based materials are 15provi ded as the

metal lic material . 3y myt&lgasparablaseryationiighs whichdpron jowy-purying ancractyse-
according to clai m 23,4Raf AR LFRLs Lfort 2phraBAPARAVHIE e §R°£tlg9§gaét[}re
particul ar gal vani sed or copper-plated steel strip, are provided as the
metallic material. 20dthe steelfibre veins and the steel fibre strips are subjected to a shaping
operation whereby steel fibres suitable as an additive to concrete are formed in
10  theindividual separation operation of the steel fibres from the steel fibre strip or

the steel fibre vein strip.

26.  Asteel fibre strip or steel fibre vein strip according to claim 25
characterised in that high-quality steel-based or iron-based materials are

15  provided as the metallic material.

27. A steel fibre strip or steel fibre vein strip according to claim 25
characterised in that coated metal strips, in particular galvanised or copper-
plated steel strip, are provided as the metallic material.

20
28.  Asteel fibre produced in accordance with a method of any one of claims
1 to 24, formed from semi-finished material in strip form which is used as the
starting material and which for forming steel fibre veins which are initially still
connected together by limbs is notched on one side or on both sides and is

25 proVided with anchorage means in the notching operation, wherein the limbs
are converted by multiple bending deformations by means of a flexing process to

provide thin separation limbs which form easily mutually separable separation



28. A steel fibre produced in accordance with a nmethod of any one of clains
1to 24, fornmed fromsem-finished material in strip formwhich is used as
the starting material and which for form ng steel fibre veins which are
Initially still connected together by linbs is notched on one side or on
bot h-sides and is 25provided with anchorage neans in the notching
operation, wherein the linbs are converted by nultiple bending deformtions
by neans of a flexing process to provide thin_separation |inmbs which form
easi |y mutual |y separable separation 17 surfces which have | ow burring
and are fracture-rough upon separation, and which have a fatigue fracture.
29. A steel fibre according to claim28 characterised in that it is of a
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which have a fatigue fracture.

29.  Asteel fibre according to claim 28 characterised in that it is of a shape

5  suitable for addition to concrete, creating anchors therein.



