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MATERI ALS The invention relates to a steel wire elenent for
m xing into 5 subsequent |y hardening soft materials, said el enent
consi s- ting of hook-shaped ends and a mddle portion the

| engt h/ di a- WO 91239 nmeter ratio of which is between 20 .

Such wire elenments for reinforcing subsequently hardening 10

material s, such as concrete, are known fromthe Dutch patent -
160, 628 and the corresponding U S A patents 3,900,667 and

3,942,955 of the applicant N V. BEKAERT S. A and are marketed

wor | dwi de by the applica Je \ o
techni cal characteristic ]

described in Bekaert spem ons AS-20-01 (4 pages) and

AS-20-02 (3 pages) of April 1995. By steel wre fi bers or

el enents with hook-shape be under on the one
hand, -steel wire fi berg ﬁ'ﬁ ﬁ&fenﬁon Bglates to g ftes] Wife %@ﬂ?ﬁe% S mixingn! '&Q
described, for ex&nple, Subsequesttly hardening softpmten'iahaosaaﬂae]emedt consishe
other hand, steel wire fi ﬂ@'éf hook- shaped ends"dnt"a #idd1@8Rrt foifEhe FeigtnAdia-

descri bed in Bekaert specirflca-
meter ratio of which is between 20 and 100.

Such wire elements for rei nforcing subsequently hardening

10 materials, such as concrete, are known from the Dutch patent
160,628 and the: corresponding U.S.A. patents 3,900,667 and
3,942,955 of the applicant N.V. BEKAERT S.A. and are marketed
worldwide by the applicant under the brand name DRAMIX®. The
technical characteristics of the DRAMIX steel wire fibers are

15 described in Bekaert specifications AS-20-01 (4 pages) and
AS-20-02 (3 pages) of April 1995.

‘By steel wire fibers or elements with hook-shaped ends is to

, be understood, on the one hand, steel wire fibers with L-

.20 shaped or bent ends, such as described, for example, in Dutch

patent 160,628, and, on the other hand, steel wire fibers

-~ with Z-shaped’'ends. such as described in Bekaert specifica-

tions AS-20-01 and AS-20-02. In what follows, steel wire

fibers with L-shaped and Z-shaped ends are described in

- 25 greater detail in the sections specifically dealing with the
' figures.

An important aim of adding steel wire fibers to concrete is

to improve the bending strength of the steel fiber reinforced

30 concrete. The determination of the bending tensile strength,
the bending strength and the equivalent bending tensile

strength of steel fiber reinforced concrete is described in

Dutch Recommendation 35 of the Civil-Technical Center for the

: Implementation of Research and Regulations (in brief, CUR35)

35 and in the Belgian standards NBN B15-238 and NBN B15-239.
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tions AS-20-01 and AS-20-02. In what follows, steel wire

fibers with L-shaped and Z-shaped ends are described in 25 greater "
detail in the sections specifically dealing with the figures.
An inportant aimof adding steel wire fibers to concrete is to

i nprove the hegdim@ssstrength of the steel fiber reinforced pa,%ggmo
concrete. The determ nation of the bending tensile strength,

t he bendi ng strength and the equival ent bending tensile

strength of steel fiber reinforced concrete is described in i}
Dut ch Recomendation 35 of the Givil -Techniécal Center for the

| npl enent ati on of Research and Regul ations (in brief, CUR35) 35

and in the Bel gi an st arWidhdthexeudtiion B steal mbre Efjbemsssto concrete, Wt has

97/ 11239 found that_the bending iP%E'Eﬁél &gﬁ@?xtent

2 Wthth?hﬁg it1on teel wre fi é:)concre
been found that the berRANAING LLrES @hsﬁ'ﬁﬂﬁmé“&ﬁiﬁ?aﬂ@ﬁ’! erably with ‘lncr[;a@nm ng

tensile strength i ncreasimgcmnﬁﬁroﬁbk%e\lmi’rel fibees.: si ng
amounts of steelgwire fibers. One di sadvantage of this,

however, is that the cost price of the steel fiber relnforced
concrete thus obtai ned Mecdisagdeantage of this, however is that the cost price of

the steel fiber reinforced concrete thus obtained increases

with the increasing amounts of steel wire fibers. It is for

this and other reasons that many new types of steel wire
10 fibers have been developed with a great variety of different
possible embodiments in which the aim has always been to
obtain an equal improvement of the technical characteristics
of the steel fiber reinforced concrete with the addition of
smaller amounts of steel wire fiber to the concrete.

15
One inlpbrtant group of steel wire fibers that gi ves rise to
a considerable improvement of the technical characteristics
of the steel fiber reinforced concrete thus obtained is the
. group of steel wire fibers having hook-shaped ends., such as
20 already mentioned above. '

It is an object of the invention to provide a new type of

steel wire element in which the technical characteristics of

the steel fiber reinforced concrete thus obtained are even
25 further improved, or in which it is possible to lower the
) cost price of the steel fiber reinforced concrete thus

obtained due to the fact that the desired technical charac-

teristics of the steel fiber reinforced concrete can be

abtained with the addition of smaller amounts of steel wire
30 elements to the concrete.

For this purpose, the invention proposes a steel wire element
of the type mentioned in the introduction in which the middle
portion of the steel wire element displays a substantially
35 circular cross-section over essentially its entire length and



with tHe increasing amounts of steel wire fibers. It is for

t hi s.and other reasons that nmanynew.types of steel wre 10 fibers
have been devel oped with a great variety of different possi bl e
enbodi nents in which the aimhas al ways been to obt ai n an equal
I mprovenent of the technical characteristics of the steel fiber
rei nforced corW@@H2M th t he addition of snal | er PERERPH/A4030f
steel wire fiber to the concrete. 15 One i nportant group of
steel wire fibers that gives rise to a consi der abl e i nprovenent
of the technical characteristics of the steel fiber reinforced
concrete thus obtained is the grbup of steel wire fibers having
hook- shaped ends. such as . al ready nt L Qned above.

It is an object of the i ﬁve"fﬁ‘.‘%gnﬂ?o“%w@@ aerﬁmpﬁ 35@ %:FEP Wwire element gre
wire el ement in which thdefermiedibyaflatitenimg.eri stics of t he
steel fiber reinforced concrete thus obtained are even 25 further

i mproved, or in which it is possible to |ower the . cost price of
the steel fiber reinforcdd S$OHIG be noted that the idea of fipttaning thesteel wike

;agt t hat ]ghe dgsis ed tteq’lsms&nsabverheﬁa@fenﬁre Ientgth iséﬂrieaﬂjvg‘ﬁom frof Ja &BL
i ber reinforced concre : 0 ine e addition o
smal | er amounts of steel ﬁﬁfga&%tﬁjwwl‘f (dgpg;ﬁﬁ?s\%{‘OE%trba}angg?ﬁ_écto r
For this purpose, the i nk8%i.ofrqn Gemmanspatent &920769Bcthel ddemtis also already
of the type nentioned inghdih oPtfatken ' i ngmﬂ' ;
portion of the steel w r&.el err&g{] di s1 %gg‘g ﬁgﬁ}ﬁﬁdm I"al I@EH 8'[-.31-3 steel wire
circular cross-section oJiele bqok- Shaped ends; jFugt e £rpm U.S.A. patent
10 4,233,364 the idea is already known of using straight steel
wire fibers without L or Z hook-shaped ends: the ends of
these fibers are flattened and provided with a fiange in a
plane -essentially perpendicular to the flattened ends.

15 The invention will be explained in further detail in the
following description on the basis of the accompanying
drawing.

In the drawing: _
20 Fig. 1 shows in perspective a first embodiment of a steel
' wire element according to the invention, in which the
Z-shaped ends are flattened in a plane which is
~ parallel with the plane of the wire element,
Fig. 2 shows in perspective a second embodiment of a steel
- 25 wire element according to the invention, in which the
Z-shaped ends are flattened in a plane perpendicuiar
to the plane of the wire element,
Figures 3a and 3b show in perspective two variants of a third
embodiment of a steel wire element according to the
30 invention, in which the Z-shaped ends are flattened
' in a plane perpendicular to the plane of the wire
element, but with a degree of flattening that varies
over the Jength of the flattened ends,
Figures 4 through 7 are longitudinal cross-sections of four
35 different embodiments of steel wire elements with L-
shaped ends.
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3 I n which the hook-shaped ends of the steel wire elenent are
defornmed by flattening. ' It should be noted that the idea of
flattening the steel wre 5 fibers over their entire length is
al ready knowngbregsizdapa- nese patent 6-294017 (pedeRPsdideash  Or
exam nation on 21 Cctober 1994). From Gernman patent (0207598
the idea is al so already known of flattening only the m ddle
portion of a steel wre fiber with hook-shaped ends. -
Furthernore, fromU. S. A patent 10 44,233,364 the idea is already
known of using straight steel wre fibers without L or Z

hook- shaped ends: the drigurefl shows a first embddimentf 0P ar steel avifreadliemers onnd
provided with a-flange fipep 1 ; fert sSR! r ' rto
the flattened ends. 115 aCCOI"_IdP]rég itg\g/gr% I on w??f}' E’é@g%ﬁrg?n%@g?%%]b?t her
detail in the - a middlg poptinn %1and 4-ghaned ends; de The di-shaped: ends 3
I%'Cconganﬁi ng are dht&wihem.bty bending, or crifnipmnd,hfthf”@%ﬂm ends28f
i g. shows in perspec I n .2 ste .

wre el ement accgrdi ng #ég&ﬁﬁg %‘W@ﬂ'&‘aﬁ(&d?mﬁwﬁ%é&ﬁ‘ of h. The fiber 1
Z-shaped ends are fl at teans#stsnprefprably athdrawn steel wire, and the diameter of
parallel with the planeel fibep Wk vak§Tbh 0.2 mm to 1.5 mm, depending on the

use to which the steel wire fiber is being put. The length of

the middle portion 2 is preferably equal to between 20 and

10 100 times the diameter of the fiber.

According to the invention, the middle portion 2 of the fiber
1 shows a substantially circular cross-section over essen-
tially its entire length and the hook-shaped ends 3 of the

15 fiber 1 are deformed by flattening. With the embodiment shown
in Figure 1, the Z-shaped ends 3 are flattened in the plane
of the drawing or in a plane which is parallel with the plane
of the wire element.

20 The cross-section of the flattened ends 3 can be substantial-
1y rectangular or ovular in shape. Hence the ends 3 of a wire
element 1 having a substantially circular cross-section with

@ diameter of 1.05 mm can be flattened to a rectangular
cross-section with a breadth of roughly 0.65 mm and a height

25 of 1.33 mm. By degree of flattening is meant here the ratio

) of the original diameter to the breadth of the rectangular
cross-section or the small axis of the oval-shaped cross-
section. In the aforementioned example, the degree of flatte-
ning is 1.05 : 0.65 = 1.62. It has been determined that the

30 degree of flattening is preferably greater than 1.10 and less
than 3.50. With too Tow a degree of flattening, the enhance-
ment of the bending strength of the steel fiber reinforced
concrete is less great; this is also the case with too high
a degree of flattening and, moreover, great deforming forces

35 are needed to obtain the desired degree of flattening. In the
embodiment of the wire element 1 shown in Figure 1., the



F|g 2'shows in perspective a second enbodi nent of a steel 25
Wi r

Z-shaped ends are flattened in a plane perpendlcular to
the plane of the wire el enment. Fi gures 3a and 3b show in
perspective two variants of a third : enbodi nent of a
steel wire el WKW cording to the 30 i nvenPFHERI6(04080,; 1,
t he Z-shaped ends are flattened in a plane

per pendi cular to the plane of the wire el ement, but -
wth a degree of flattening that varies 5 over the length
of the flattened ends, Figures 4 through 7 are |ongitudinal

cross-sections of four geqdge of flattening nf“théeg‘iﬂfecpéﬂbé‘rﬂ!s”?“itsseﬁen a?ggg

wre elements with L-
PCT/ EP96/ 04080 constant over their entire Pen 4

Figure 1 shows a first enbodi nent of a steel wre eI enent or

fiber 1 according to th T S S a
m ddl e portion 2 and Z- EFMBX% #@Sﬂs:}a g%@%ﬁég%&eééé %ﬁel wire element }e
obt ai ned by bendi fig, or ascordiinggto the iovengiom The i fiarence bgtween thelambgt h 1
at an angle a to a cri gﬁjﬂanﬂ%ﬁ&% ﬁ ﬁguF@q Eh&)ethelembodment shown %nﬁgiké

referably of d t , f
Ean vary 1¥r om O.rgmmﬂst 1c\é\n 'Tr‘ﬂ%t d!ﬁ)eﬁ‘ﬂ %em Phe second instance the 2-

shaped ends 3 are ﬂattened in a plane perpendicular to the
plane of the wire element 1.
10
'Figure 3a shows a first variant of a third embodiment of a
‘steel wire element 1 according to the invention, in which the
Z-shaped ends 3, just as in Figure 2, are flattened in a
plane perpendicular to the plane of the wire element 1, but
15 in which the degree of flattening of the flattened ends 3
varies over their length.

Figure 3b shows a second variant of the third embodiment, in

which the degree of flattening of the flattened ends 3 varies

20 .over .th_ei r length. The degree of flattening.is smaller at the

| bending points or bends of the Z-shaped ends 3 than in the
immediately adjacent portions of the bends.

o ‘Figures 4 through 7 show longitudinal cross-sections of four
- 25 different embodiments. of steel wire elements 1 with L-shaped
ends 3.

Figure 4 shows a fourth embodiment of a steel wire element 1
according to the invention. The difference between the

- 30 embodiment shown in Figure 1 and the embodiment shown in
Figure 4 consists in the fact that the Z-shaped ends 3 are
now replaced by L-shaped ends 3, in which the L-shaped ends 3
are bent in opposite directions.

35 Figures 5, 6 and 7 show further embodiments of steel wire
' elements 1 with flattened L-shaped ends 3. in which, hawever,



use to which the steel wire fiber is being put. The | ength of

the mddle portion 2 is preferably equal to between 20 and 10 100
times the dianeter of the fiber. According to the invention,
the mddle portion 2 of the fiber 1 shows a substantially
circul ar croggyg¥AtisbON over essen- tially its eptrk®ehsa@th and
t he hook-shaped ends 3 of the 15 fiber 1 are deforned by
flattening. Wth the enbodi nrent shown _ in Figure 1, the Z-shaped
ends 3 are flattened in the plane of the drawing or in a plane
which is parallel wth the plane g of the wire el enent. 20

The cross-section of the flattened ends 3 can be substantial -
|y rectangul ar or ovul &heiflattened. Lishaped ends chdrpe providedwwith additional

element 1 having a SUb%h&”kifﬂlc‘wnfs' rfdl'ﬁfrtﬁél"s?nc?r'éﬁéé OtheV Bdhiding in the 2
di aneter of 1.05 mm can be IatIt e_&(jd to 8 rect an&ﬁaar X

cross-section with a beagete ot tughear shak nime othgeivgriants are also
1.33 nm By degree of pbssibdeiwighirs thestbpé@fethdhdnvention. of the
ori gi nal di anet to the breadth of the rectangul ar

cross-section or” the snall axis of the: oval -shaped cross- .
section. In the af or endheiiovertionwigl cow be furthercexlained on-the basis of

ning is 1.05: 0.65 = %h@%e};’ci tgﬁé hBRE BeélP CaF Fiedcslit! O FolM &1 fferdfit types

degree of flattening is_prefera reater jha . 10,and | ess
than 3.50. Wth too Ioﬁfaswgr‘ﬂar fFihers; ieﬂ%g?'%"ﬁ@%rﬁﬂ‘gﬁcgﬁ‘e four types

ment of the bending st raeagt ibasic ttype B oel stédlewiresifibar odth Z-shaped ends

concrete is |esg great ?(gbﬁ‘-'ﬁaft%n@!i)s%crkﬁeﬁiﬁgﬁ% ‘fdﬁ&%ﬁ@? SL4tR of Jthe art ; aa

degree of flattening an nmoreover, g . or ces re
needed to obtain the d&¥Pedd ectheel wires Tiber AccRRdingnte Fg. 1 : type T2 :

enbodi ment of the wire steelmwite Fibdroatedrding dor Bigl: 2t;heype T3 : steel wire
fiber according to Fig. 3b.

15 The most important mechanical properties of the four types of
fibers are shown in Table 1 :

dia- | length tensile o 1 h
meter L strength
(Newton/mm?)
20
25

- the values reported here are the average values of 10
.measurements..
- length L is the total length of the fiber (in mm).
- diameter d: the nominal wire diameter in mm.
.30 _- tensile strength of the straight middle portion in N/mm’.
- a: the angle at which the wire element 1 is bent.
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5 degresofflatt-epi-pg—af—t-hoflatt-ened—ends—3—is—essential | y
constant over their entire | ength. Figure 2 shows a second
enbodi nent of a steel wire element 1 5 according to the

i nvention. The difference between the enbo- di ment shown in
Figure 1 and W@978823di nent shown in Figure 2 cBELERISHUSH { he
fact that in the second instance the Z- shaped ends 3 are
flattened in a plane perpendicular to the pl ane of the wire.
el enent 1. 10 "Figure 3a shows a first variant of a third
enbodi nent of a steel wire elemen” 1 according to the
i-nvention. in which the_ 4. . enH&!St as in Figure 2,
are flattened in a : 1: the %?%ngﬁ'zﬁ'g%?;@%%ﬁtegughe pl ane of the wire
el enent 1. but 15 - h: the grimping epth:gna®.of flattening of the

flattened ends 3 - the A oF ingi of LRt T and T2 is approxima-
Figure 3b shows a second degree ® ﬂ\e&?ﬂ?"?g nbw ' pproxina

f d t -
whi ch. the degree of f|att§%ﬂﬁgﬂ§?0? qﬁl coRstant QT the wiztind, lengthy; the
over their lengths The degegreeodffflatteningpfi $yperdBI| &8 adso t1h62 on average,

bendi ng points or bends Ofthﬁt'fﬁﬁ ftﬁ}égp%ceiﬁgé}d%hé ltega'ﬂ'l' n the

i mmedi at el y adj acent portions o

Concrete test beams (length L = 500 mm, height H = 150 mm,
breadth B = 150 mm) were formed with fiber amounts of 20, 30,

10 40 and 50 kg/m* for each type of fiber and then subjected to
a four-point stress test as described in CUR 35 or the NBN
B15-238 and NBN B15-239 standards. '

: The testing conditions for the test beams are : test basis L

15 = 450 mm and 1 = 150 mm. The equivalent bending tensile
strength fe 300 (with deflection j = 1.5 mm) (in N/m’) is
given below in Table 2, in which n indicates the number of
test beams per type and amount. The increase of the equiva-
lent bending tensile strength fe 300 :(j = 1.5 mm) for types

20 T1, 72 and T3 1in relation to the basic type B is given in
each case as a X (in parentheses).



Figures 4 through 7 show | ongitudinal cross-sections of four
different enbodi nents of steel wire elenents 1 with L-shaped

25

ends 3. Figure 4 shows a fourth enbodi ment of a steel wre
el ement 1 according to the invention. The difference between
t he 30 enbodi ment . shown in Figure 1 and the enbodi nent shown in

Figure 4 con¥QY&1R the fact that the Z-shaped ends 3 are PCT/EP96/04080

now
repl aced by L-shaped ends 3. -in which the L-shaped ends 3 are
bent in opposite directions. 35 Figures 5, 6 and 7 show further
~enbodi ments of steel wre ~elenents 1 with flattened L-shaped
ends 3. in which, however, WO 97/ 11289

PCT/ EP96/ 04080 -

flattened L-shaped endd BFﬁﬁﬁsproViged "fh:ﬁpdffﬂbﬁé&évrm'm‘_ T3A e}
structures to further hngkgfss tthe bondifng in the concr etjle.
I's clear that nunerous §o lants afe al so " Jpossi bl e ’

t he scope of the inventffForm

20

2.2
(n = 6)

2.3 (45%)
(n = 6)

2.6 (+18)
{n =16)

{(n =6)

30

2.9 (0)
(n =86)

3.3 (+14)
(n =06)

40 3.6 (13)

{n =56)

3.9 (22)
(n = 6)

4.4 (16)

4.0 (5)

5.0 (32)
(n =6)

The test results in Table 2 clearly indicate that the equiva-

lent bending tensile strength fe 300 (j = 1.5 mm) increases
considerably with steel wire elements (types T1, T2 and T3)

according to the invention. This means that to obtain a

particular equivalent bending tensile strength in a steel

fiber reinforced concrete construction - as. for example. a
concrete floor - it will suffice to add a smaller amount of
steel fibers according to the invention to the concrete.

10

15

It can further be concluded from the test results that the
type T2 steel wire fibers produce better results than the
type Tl fibers, and that the type T3 fibers produce still
better results than the type T2 fibers. :

20



The invention will now be further expl ai ned on the basis o

f he
epET e peen oo out-on e dolecent_cooee— [N MITAD

basic type B or steel wire fiber with Z-shaped ends 10

(non-flattened), according to the prior state of the art ; type
T1 : steel wir&%¥998accordi ng to Fig lf[ ——type—2— PCT/EP96/0408D
wire fiber according to Fig. 2 ; type [TB lss%%%ﬁ AP BEEN fiber
according to Fig. 3b. 15 The| nost RERpAGEBINt ngchani cal properties
of the four types of fibers are shown 1 n Table 1 :

di a- | ength tensile [err] g 1 h

nmet er L strengll}_d_%ﬁm7 _ (mm (mm
(Newton/mmierr]) °~ degre (mm 20 B 1.05 49

1180 - 40 - 50 2.1 2.0 T1 1.05 51 1100
40 - 50 2.1 2.3 : ivina ka0 -
50 2.5 2.0 1. Sgeel “f.?%ﬁ]é.“e%lm, for' wixing 1n?t-:$ ,g"%sgqye"éﬁ y
2.4 2.1 25 hardening soit aterdals.csaid Sleniito Copsisting 97

val UFSI of 1g f ﬁ .- shapediends! ((8)eandsa middle portion (2) therignth/diasmete el
total length of the fibef. (i AT - a :

wire dianeter in nm 3% brbfrwn";htjén%qtf’%e%?‘? &h tﬂbbpﬁgﬁghgtcpéﬁftﬁgpﬁtggl e

portion in Nmierr]. that the middle portion (2) of the element (1) displays a
- substantially circular cross-section over essentially its
entire length and that the hook-shaped ends (3) of the

10 element (1) are deformed by flattening.

2. Steel wire element according to claim 1, with the
characteristic that the hook-shaped ends (3) of the wire
element (1) are flattened in a plane which is parallel with

15 the piane of the wire element (1).

3. Steel wire element according to claim 1, with the -
characteristic that the hook-shaped ends (3) of the wire
element (1) are flattened in a plane which is perpendicular

20 to the plane of the wire element (1).

4. Steel wire element according to one or more of the
foregoing claims 1 - 3, with the characteristic that the
degree of flattening of the flattened ends (3) is substan-

- 25 tially constant over their length.

5. Steel wire element according to one or more of the
foregoing claims 1 - 3. with the characteristic that the
. degree of flattening of the flattened ends (3) is variable
30 over their length.

—_— .

This Sheet Has Been eﬁ

LT



S a the angle at which the wire element 1 is bent. WO 97/ 11239

PCILLEP96/ 04080 7 1:
the length in mm of the bent ends. : - h: the crinping depth in
nm - the degree of flattening of types Tl and T2 is approxi na-
tely 1.62 and is constant over the-entire length ; the 5 degree
of flatteni ndv@97M1g¥%e T3 is also 1.62 on average, PCT/EPI6I04(80, g1 i ¢
vari es over the |ength. Concrete test beans (length L = 500
mm height H = 150 nm breadth B = 150 nm) were fornmed with-

fi ber anmounts of 20, 30, 10 40 and 50 kg/nferr] for each type of
fiber and then subjected to a four-point stress test as
described in CUR 35 or the NBN ~ 4/2B15-238 and NBN B15- 239

st andar ds. . The testing c ndi{lons'fo the test beans afe test

basis L 15

= 450 nmand | =£150 mm Th€ equi Ml ent ffendifig

tensile in
Nnmferr]) is 4 o 2 T ates the
nunber of 5 O | [ | a2ty of the
equi va- ' ‘ '  for

types



20 " T1, T2 and T3 in relation to the basic type Bis given in
each—case—as—a—Y%{i-h—parent-hesest———————WO-07//-344-239—

PCT/ EP96/ 04080 8

Fi bers B T1 T2 T3 '
kag/ err 20 2.2 2.3 (+59 + 2.6
§+%85“” D wosmuss (n 6  (n=6) ((n@: 6?’*”"”?‘%’ 6)

30 2.9 2.9 (0) 3.3 (+14) 3.6 (24)

(n - 5 (n = 6) (n = 6) (n =05 5 40 3.2

3.6 (13) 3.9 (22 4.2 (31) n==a6 (n 6)

(n = 6) (n - 6) 50 3.8 4.0 (5) 4.4 (16)

5.0 (32) (n 28  (n =6) ( ) (n = 6)

n:6




The 'test 'results in Table 2 clearly indicate that the equiva- 10
lent bending tensile strength fe 300 (] =1.5 m ases

considerably with steel wire elenents (types T1, TZnEréJ EM

accaording to the invention. This £ CEE‘ [«lgsw in a ENTSHEET
particul ar equi val ent bendi ng tengt A L i steel ,

fiber reinforced concrete construgtijon - as for éx
concrete floor - it will suffice tjo adﬁlSd\dM?rﬂ‘P?%r a unt

steel fibers according to the invgntjion to the cofchete. m""”""”"""m u
can further be concl udGAIMOM t he ftesSt results that {the

T2 steel wire flbe[f produce bettdr_results than th type T1
fibers, and that tWe type T3 fibers produce still - better
results than the type T 2Sfée|PW‘r%eIement (1) for mixing into subsequently hardening soft
-9- CLAI M5 . -Steel wre elegent (1) for mxing into
subsequent | y har deni ng smaterlals said elemest consistingplhedk-shaped-ends (3) angd af

hook- shaped ends (3) and . 1,6d| y ' t
rati o of which is bet vveew?%e portion (551 tggc!&l@g%éﬁg PE{) @ch’iﬁ#}ﬂ&%%@gﬁeﬁ
middle portion (2) of thand¢Ho0Echarkterizedlih thatiheayiddie poltivhd2) ofitHe/element
circul ar cross-section over essentrall its entire length and that

t he hook-shaped eri@®s (3)(13displaysa @,ypﬁi/antlally circular cross-section over essentially
its entire length and that the hook-shaped ends (3) of the element

-

(1) are deformed by flattening.

2. Steel wire element according to claim1, characterized in that the
15 hook-shaped ends (3) of the wire element (1) are flattened in a
plane which is parallel with the plane of the wire element (1).

3. Steel wire element according to claim 1, characterized in that the
hook-shaped ends (3) of the wire element (1) are flattened in a
20 plane which is perpendicular to the plane of the wire element (1).

4. Steel wire element according to anyone of the preceding claims 1-
_3, that the degree of flattened ends (3) is substantially constant

over their length.
25

5. Steel wire element according to anyone of the preceding claims 1-
3, that the degree of flattening of the flattened ends (3) is variable
over their length. - |
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’ The invention relates to a steel wire element (1) for mixing into subsequently hardening soft materials, said element consisting of
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