Method for producing steel profiles The invention relates to the field of steel processing and steel
production, in particular the production of steel profiles. The invention relates to a method for
producing steel profiles. The invention further relates to a steel profile, in particular a steel profile
produced according to an aforementioned method. The invention also relates to a sheet pile, in
5parti(_:ular a Z,ag{ﬁg& p(jleprg'&%r&v&ggf%%{ﬁgéher relates to a system for producing a stee_l profile from a
workpiece, in particular a steel Blank, preterably a steel strip blank._Methods for producing a steel
profile, steel profiles, sheet piles and systems for producing a steel profile are basically known from the
prior art. In steel mills, steel profiles are often produced by continuous casting, by hot rolling or by cold

rc_)IIing. Steel pff%éi'ﬁ?em@_%elpé{emom%ﬁ%f@m{é@%F&E@s%'ir@%ﬂ&t@éﬁpﬁ&%@éﬁﬁ@#ﬂp%’&%r%'dmg _sheet
pile walls, steel profiies ip tne form.of aficet ples, are ofien. Used as.components, of e, sheet pile walls.
Z-shaped sheét pﬁ'es and U-s aped shee plpes, in"particular, are known in ) ex{, and are
connected to d8ENREPRYWHRIGHILFSEMS Gf FieeH Bl 4 Bytreahs sleelapedih Redrescks”. The
sheet piles aragentnglly coraiectechtoregicinatioer Byeinseriiog tie Ibiateriocksiets eiechinother when
inserting, ,EamminG M- \dratieg the. sheehpliaRintaHe @rasdd, Thesehiest pfdhRingesemlinvention is to
provide an improyeg method,for producing, stecl prfles. andmproved sicel pigfie. an improved sheet
pile and an im%roved system for pfod%cmg a steerro ié’froma ¥vorskp|ece9 B‘? S object is achieved,
according to the invention, by a method for producing steel profiles, the method comprising the steps
of: providing aveorbdsiéaeyriapargaueriopsitiel enproprefatadalypiestael sistpriddokprialuting a weakened
point in the regigpghaRlaRresbend DL warkRissreand Repdingiibewarkeinesde Birduce a bend in

the workpiece. The invention.is based on the realiﬁation Ehat dﬁ)csrior art rgethodsf.have everal 25
. raduced bty [olo) rLlwnu us castln% ho% rolling or, %c .rolling.. Steel profiles, ma \fﬁ/
dlsadvantage£ rior art metnods are en rgX/-ln ensive, la

. our-lrrﬁe.n ive anBIr_lnvoIve ligh setup and/or
start-up ¢8sts.MAss REBUNES A RipBleiAimem Franpununétea e idirapHietively alls-deRekry periods,

S0 it is essentiadbftit iprtod fptioof Ehedapirachlonfiein sdvancerapwhé¢hat dattgesheropikisafssitek be kept in
order to respogichia AsflexibiR MARNLEHA. SRR dRTSarBAIPeRINITRGEH O LI Mefpd according
to the inventiop, ate, hal siee! PIOTIGR S, R RIAdSRE stinemoushy oo A {4l gytomatically,
preferably directly from a coi
interlocks”. The sheet piles are generally connected to each other by inserting the
15 interlocks into each other when inserting, ramming or vibrating the sheet piles into the

ground.

The object of the present invention is to provide an improved method for producing steel
profiles, an improved steel profile, an improved sheet pile and an improved system for

producing a steel profile from a workpiece.

20 This object is achieved, according to the invention, by a method for producing steel
profiles, the method comprising the steps of: providing a workpiece, in particular a steel
blank, preferably a steel strip blank, forming a weakened point in the region of a planned

bend in the workpiece and bending the workpiece to produce a bend in the workpiece.

The invention is based on the realisation that prior art methods have several
25  disadvantages. Prior art methods are energy-intensive, labour-intensive and involve high
setup and/or start-up costs. This results in large minimum order volumes and
comparatively long delivery periods, so it is essential that production is planned long in
advance and that large amounts of stock be kept in order to respond in a flexible manner

to customer orders.

30 The advantages of the method according to the invention are that steel profiles can be
produced autonomously, flexibly and fully automatically, preferably directly from a coil
and/or a roll of steel strip, or with flat rolled steel workpieces as starting material.

Production costs are also kept low due to comparatively low tooling costs, low labour



and/or a roll of steel strip, or with flat rolled steel workpieces as starting material. Production costs are
also kept low due to comparatively low tooling costs, low labour - 2 - costs and little loss of material.
The well-timed production, well-adapted to demand, that is achieved by applying the method also
allows storage costs to be kept low. The method is also energy efficient, clean and ecofriendly in
operation. Energy is saved, in particular, when processing thick-walled steel. 5The weakened point in
the workpiece preferably runs along a planned bend in the workpiece. According to one advantageous
embodiment of the method according to the invention, the weakened point is formed by forming an
indentation, in particular a notch, in the workpiece. This is a particularly expedient and simple variant

for forming 2 wegkenaqdO RIS PARE Gl ARIENBRA AN ILIRNRIKRICES, IR hRgontext of the

present invention, the expression “notch” is to be understood as an indentation which Is formed in the

workpiece in SBEAEVWHPYFRPY REL S T6IeA Rt iRV EdprRac b iR piRRY I e fdPSccording to
the invention, thalsyeakeyedfipemt cieapanit atafrigndiv de aratitiarformryy theawsshikeperticpbint, is formed
by milling, rollingenLSpbsieitiehek-Siarspiigs Weakened points can thus be formed in the workpiece in a
particularly simple manner and, if necessary, automatically. A particularly preferred embodiment of the

method according to the invention is one in .
5 The weakened point in the workpiece preferably runs along a planned bend in the

workpiece.

According to one advantageous embodiment of the method according to the invention,
the weakened point is formed by forming an indentation, in particular a notch, in the
workpiece. This is a particularly expedient and simple variant for forming a weakened

10 point in the region of a planned bend in the workpiece.

In the context of the present invention, the expression “notch” is to be understood as an

indentation which is formed in the workpiece in such a way that it has an open end.

In another embodiment of the method according to the invention, the weakened point, in
particular an indentation forming the weakened point, is formed by milling, rolling,
15 punching or stamping. Weakened points can thus be formed in the workpiece in a

particularly simple manner and, if necessary, automatically.

A particularly preferred embodiment of the method according to the invention is one in
which the weakened point is reinforced after bending by welding, in particular by laser
welding, and preferably by a laser hybrid welding technique. Due to such reinforcement of
20 a weakened point provided for bending purposes, a steel profile with particularly high

stiffness is produced after bending.

The welding preferably serves to close completely an indentation that is partly closed as a
result of bending. For example, ends of the indentation in the workpiece which contact

each other can be joined together undetachably by welding.

25 In the context of the present invention, the expression “laser welding” shall be understood
to mean the undetachable joining of two ends of a steel profile using an optically focused,

high-intensity laser beam.



which the weakened point is reinforced after bending by welding, in particular by laser welding, and
preferably by a laser hybrid welding technique. Due to such reinforcement of 20a weakened point
provided for bending purposes, a steel profile with particularly high stiffness is produced after bending.
The welding preferably serves to close completely-an indentation that is partly closed as a result of
bending. For example, ends of the indentation in the workpiece which contact each other can be joined
together undetachably by welding. 25In the context of the present invention, the expression "laser
welding" shall be understood to mean the undetachable joining of two ends of a steel profile using an
optically focused, high-intensity laser beam. - 3 - According to one embodiment of the method

according to the | tign, ing;! Sj o] : ichLig,8med from the outer
side of the benrlg(%gnlrt b%om}ﬁg%ﬁ%oﬁﬁipﬁﬁt% E?%g% éf tcﬁléeg %ﬂ%%% %%Eﬁ%ﬂ{&’ (ia&l]olﬁé?de?gzgég gap formed

by the indentat®iPP aftd? HERGIRGSHREFBCUS Bt it BEAMCPRe aHIF bETCinbiaLthE Wolkpiece. 5 The
expression "zavoigegye shdliehmnandigstoiotieviigiia, tihepeditdst apnbea prerseganirivemibhytéhmean that the

sides of the inglashadien He-agahisicamhietheordiar bandingidabexmgladtrvisarairgskdsithout forming
a chemica) cohinglians ths,Bsica RRBSbieR-BENAA (e URLkPIPGS biskangidpaeld from the
outer side of the bend in the workpiece to the inner side of the bend, or also to weld from the inner side
10 of the bend%8'f78 BatdrsHIEDP I BRBEHO AR LA BERLPIRE WLl SR g a steel
profile, howevbayeepiagievitrenmonde oveldicd bymdtantiag from the inner side of the bend, as some
inner sides of the bend and/or zero gaps are concealed by adjacent strips in the workpiece and are

therefore inac ib af r i ' I Lbe oy L ' ' A imple
manner by meﬁaqr% é(%%a lI%{sp%r4 %%%rggvﬁ%ﬁ \%set wgg:)t%%lgl%f?rlgrﬁ H%" ({ﬁgr%s%deﬂ‘oﬁﬁ?h%eu%é% AtoFt;he inner side

of the bend. ARFRIRFOAIS P HREIR I T BraRs b ReEd et aiP WtAdPILIS 5B Rating beam or
two partiaf lasef theaens. tatteordiercsitts ahtbthesrambentifeen vioheheendvangtty dVirstihodiuaindrdentation

forming the weakepripoibivans, whis isfes eemamnanner sideahthedaend intadugedsin size or
the bend, as some inner sides of the bend and/or zero gaps are concealed by adjacent
strips in the workpiece and are therefore inaccessible for a laser beam. Welding can also
be carried out in a particularly simple manner by means of a laser beam which is directed
15 from the outer side of the bend to the inner side of the bend. A single focused laser beam

is preferably used thereby, rather than an oscillating beam or two partial laser beams.

According to another embodiment of the inventive method, an indentation forming the
weakened point and which is formed on an inner side of the bend is reduced in size or
closed during bending, or an indentation forming the weakened point and which is formed
20 on an outer side of the bend in the workpiece is enlarged during bending. This is a
particularly expedient embodiment of the method, in which an indentation constituting the
weakened point is formed in a particularly suitable way for bending purposes. The
method is also simplified in this manner, since an indentation in the material can be
formed prior to bending in such a way that the indentation can be adapted accordingly to
25  the bending to be carried out. It is preferred that the indention can be matched to an

intended bend angle.

According to another expedient embodiment of the inventive method, an indentation
forming the weakened point is provided in the workpiece, wherein the indentation formed
on an inner side of the bend in the workpiece is closed after bending by welding, in
30 particular by laser welding. A method is thus defined with which an indentation which is

initially reduced in size on bending is closed by welding to reinforce the steel profile.



closed during bending, or an indentation forming the weakened point and which is formed 20 on an
outer side of the bend in the workpiece is enlarged during bending. This is a particularly expedient
embodiment of the method, in which an indentation constituting the weakened point is formed in a
particularly suitable way for bending purposes. The4method is also simplified in this manner, since an
indentation in the material can be formed prior to bending in such a way that the indentation can be
adapted accordingly to 25the bending to be carried out. It is preferred that the indention can be
matched to an intended bend angle. According to another expedient embodiment of the inventive
method, an indentation forming the weakened point is provided in the workpiece, wherein the

indentation foﬁﬁ‘gﬁjo%’érghn:%ﬁﬁé%?%f%éhﬁe %@%&%ﬁ%ﬁ?ﬁ@v‘jﬁ_@eﬁc?rl9§§9s5\ﬁh%£rp8 ing by welding, in

30particular by laser w method Is thu t ich an indentation which is initially

reduced in siz@%ﬁtﬁg%fﬂﬁ‘légcﬁ%%é’ﬁ%\?%&% e rerieRe R eIhed) BRSHIE™ AN AhSther
embodiment of¢akenedthat avodstelirigr teetdmdrpverrion isiddiionhiizeiddicedzatténdentiation forming the
weakened point are undetachably joined together. In this way, a weakened point provided for bending

purposes is additioally seinforced aliel bending: Acsepling g anathics cxpedient embodiment of the
method according to the invention, endin? Is done %y rf]ree %ending, %ol?ﬁng ordie %en?ﬁng. In this

way, the WorkPoeEe srigReR¥ iem 5 pinadaldng Litipiearincaltdrsardy PRNALPESTSAN Esteel profile.
According to yenainctivertionsiey e pénaind divtverdted thrnnevenfdue artehbetofilee workpiece is provided by
unrolling a steel strip roll, in particular a coil. In the context of the present invention, the expression
coil” shall be RQ(%%%%) %dyte? anr}gt'rﬁlgr%r\évf(e)rurgtgi errrr]wgg%llr%gr“)bgc 91re inventive method, the workpiece is
provided by unrolling a steel strip roll, in particular a coil. In the context of the present
invention, the expression “coil” shall be understood to mean a wound metal strip, for

10 example in the form of a steel strip coil.

According to another preferred embodiment of the method according to the invention, an
indentation is introduced into a workpiece in the form of a steel strip blank, prior to
bending, said indentation being oriented transverse to the longitudinal direction of the
steel strip blank and open to a lateral edge of the steel strip blank. The indentation may
15 be provided, for example, in the form of a slot-like indentation which is laterally introduced
into the steel strip blank by means of a stamping tool, a high-energy laser beam or a steel
saw, for example. The longitudinal direction of the steel strip blank is preferably the
direction in which the steel strip blank moves during the production process, for example
on a production line. This can also be the direction, more specifically, in which a steel

20 strip unwound from a steel strip coil is fed to the production line.

The indentation allows steps in the production process to be carried out in a first region of
the steel strip blank without this affecting a second region of the steel strip blank that is

separated from the first region by the indentation.

According to a preferred development of the aforementioned embodiment, the indentation
25 projects into the steel strip blank in such a way that a bending moment in a first region of
the steel strip blank which limits a first portion of the indentation, is not transmitted to a
second region of the steel strip blank which limits a second portion of the indentation.
This substantially simplifies the production process for a steel profile when steel strip
blanks are used. The bending according to the inventive method can be carried out
30 without any necessity arising to separate individual sections of the steel strip blank

completely from each other prior to bending. The indentations are each introduced with a



10example in the form of a steel strip coil. According to another preferred embodiment of the method
according to the invention, an indentation is introduced into a workpiece in the form of a steel strip
blank, prior to bending, said indentation being oriented transverse to the longitudinal direction of the
steel strip blank and open to a lateral edge of the steel strip blank. The indentation may 15 be
provided, for example, in the form of a slot-like indentation which is laterally introduced into the steel
strip blank by means of a stamping tool, a high-energy laser beam or a steel saw, for example. The
longitudinal direction of the steel strip blank is preferably the direction in which the steel strip blank
moves during the production process, for example on a production line. This can also be the direction,

more specifically %ﬂnvg@i&ém ﬂ%ﬁh@%%%pstﬂgwmhfgem me%stt%&%lnia é??%%me_anrgﬂucﬂon line.

The indentation allows steps in the production process to be carried out in a first region of the steel

strip blank withSIRHAESEHERHR B Rarbitd PbEROAH e ASEr LA S gianR e LB RBRY from the first
region by the ithdémeatonniee@rtinlgsorenpiefurieideddoedtpmie atrod dbienedmetioo fitheetieembodiment,
the indentatiogi?syseects into the steel strip blank in such a way that a bending moment in a first
region of the steel strip blank which limits a first portion of the indentation, is not transmitted to a
second region of the steel strip blank which limits a second portion of the indentation. This

substantially sirpRfELHIEBBIGERRAFHEEESS 18P A GBAhIBHREAIRE SelePsHifidRkrse used. The
bending accordwigntofitie siee rstive biaekhiedocatadie edreietiho e S0svitbroekeammeneeestiay teising to
separate indivighirbisestansobiheriesh stiie Masteemplaiadiiiam eashothaicprige teehending. The
indentations age,each jatroduced. Wil 3, 'ién‘cﬁr%%eg{égps‘fr‘?&%lémiot@?i?tgﬁn' RERdIaRkjp such a way

that a bending moment in a first region of the steel strip blank is not transmitted to a second region of
the steel strip BEHRMIETRIGSBi61 R ertheless remaining joined together in a predefined portion of
the steel strip blank. 5In the production process according to the invention, for producing a steel

profile, thg firstreaigecpéibarnstes! slipuRlank isslpsatrddn acbaafhiy'® deYifcdnekampigs such that the
workpiece can rkz)(ﬁlbent tk}ﬁcr&in. The Lr%)gcgrluatrig&gg \f,es in ?his case to preyent th%g%r}d %Fing applied

€, in.pa ar'a stee € . by an aforémeritioned |
to a second re%lon of the steel strip ank that Is still focated in the wearuenlng aewce,n]gor example.

10The object SHEIRRFAMHE Satt i RALEEIRINEMRIPLI M EIT 0 the invention, by a steel profile, in

particular a steel profile produced by an aforementioned method, in the form of a workpiece which has

a weakened peiat Jle8RENAEIAIER GOPasElCoRr BREMNIIRKBBNIRLISpRBSGR QREN@ERRISALRN Shat prior art
steel profiles hn%\r/neoear of disadvantages. Until now, prior art steel profiles could only be bent by applying
15 a very large amount of energy. Depending on the bending technique deployed, material

accumulations and distortions ensue, for example on the inner side of the bend in the

workpiece, that have to be removed during finishing.

One advantage of the steel profile according to the invention is that a bending technique
for forming a steel profile can be carried out in a particularly simple and energy efficient

20 manner. Material costs are also kept low.

According to one advantageous embodiment of the inventive steel profile, the weakened
point is formed as an indentation in the workpiece. The weakened point is thus provided

in a particularly simple and expedient form.

In one particularly preferred embodiment of the steel profile according to the invention,
25  the workpiece has a substantially V-shaped indentation in the bending region, the sides of

the indentation preferably forming an angle ranging from 90° to 135°.

According to yet another preferred embodiment of the inventive steel profile, the
workpiece has a substantially W-shaped indentation in the bending region. A W-shaped

indentation in this sense can also be formed by two V-shaped indentations provided



number of disadvantages. Until now, prior art steel profiles could only be bent by applying 15 a very
large amount of energy. Depending on the bending technique deployed, material accumulations and
distortions ensue, for example on the inner side of the bend in the workpiece, that have to be removed
during finishing. One advantage of the steel profilg-according to the invention is that a bending
technique for forming a steel profile can be carried out in a particularly simple and energy efficient
20manner. Material costs are also kept low. According to one advantageous embodiment of the
inventive steel profile, the weakened point is formed as an indentation in the workpiece. The
weakened point is thus provided in a particularly simple and expedient form. In one particularly

preferred em &gﬁ&%‘i‘ ok g&ﬁ 3RS FM’J}'%% QIaiRg é%é@%ﬂ?(@” %ﬂa%&ﬁhﬁd@ﬁ?&k@ﬁe?g hRs a

substantially V-shaped indentation in the ion, the sides of the indentation preferably
forming an an&fépfoftﬂb‘?r?édﬁ%ﬁf]t@%twi@g‘aﬂﬁgmﬁﬁ%We%eamﬁé?%@@wéda@ﬂf%ﬂmm of the
inventive steebppofilés thee e kpieiberhzasciosebatarelidily, Weshiped v thsatatRiding the bending region. A
W-shaped indentation in this sense can also be formed by two V shaped indentations provided - 6 -

adjacent to ea8h qghergA er beqdlq\gs;] e%lgned%%ttlggl\s/\{hap %”wéﬁ?.é%g re§§ectlve sides

of the two V-shaped ntat ons, lie against each other and orm azer gap. This zero gap can then
be closedby \ﬁe?amﬁ"?ﬂyp%{medl%ﬂj%y fa%%fPW@leh@[ & RA%E R ARG tteaA sharrhdentation is
that, when beridiegjaive wbikpiie cepeonigwerasptheidutarpigenef thegiendis aefdheneediore ofstoeld formed. In
the case of a WoshrRped Histeatatian yhich ih O pABr tavestindhRhaneasisinaf Haadg&mldmaly the region

of the workpieqe WS a6 A TPMG NS SR.AL e hsnd inielpumes g pending. A o

result, the streng e workpiece material 1S only slightly affecte |s IS particularly
important wheﬂ“lﬁﬁ@agt%%?ﬁwﬂFé’étaa’s"m%“dléfi}?rﬁ@a' Ré@fflfﬁ |§Sht5?o‘é°1f°i’fbﬁﬁe§@6 'ﬁwB?[é‘%fnttle
Accordingpto anbtier peefdrnidd embodiment of the inventive steel profile, the workpiece has an
indentation which is V shaped in a first region and W-shaped in a second region, in particular in a

ft
o iment o

bottom region fth entaion th |d0e he V-s e}ﬁ)ed region feraH ﬁ)rmln an angle ranging
|
from 50 to 11 "the wor e|recrg 28 been ent, 1 the Si e'veﬁ € ﬁlapg region of the

indentation Ile'ﬁﬁﬁﬁﬁdéﬁm%‘tﬁ@fcahﬁ\fcﬁ}?ﬁpﬁdz@ra f@’éﬁeﬁ*ﬂ% Yigel- Btl’atl’i%’\/‘ ARF5RUEIBM of the
indentation also herag&Enst eaetttotheegidte pbthedimigataticfortimeasikieso ajdpe Msbepgeregaps are thus

formed: one zgrerdanyifothhy =pNaRRA4RGIRYBRMGEING 2810, 9aREtHR UistkpiesbaRea:wdien;, i.e. between
the sides, of the JWa Y SHAPRA LIRS BTN RFMNTSIRRRY Ui FRSGAES faps are then
gap. The sides of the V-shaped region of the indentation also lie against each other after
bending and form a zero gap. Three zero gaps are thus formed: one zero gap in the V-
shaped region and two zero gaps in the W-shaped region, i.e. between the sides of the
two V-shaped indentations forming the W-shaped region. These zero gaps are then

20 preferably closed by welding, in particular by laser welding.

One key advantage of an indentation of this kind is that, when bending the workpiece,
only a very small region is deformed. With an indentation of this kind that is open to the
inner side of the bend, said region is one that faces away from the inner side of the bend,
for example. As a result, the strength of the workpiece material is only slightly affected by
25 bending. Furthermore, it is possible with indentations of this kind to produce large bend
angles while simultaneously exerting a minimal effect on the material. In addition, good
bending characteristics are obtained regardless of the direction in which the workpiece is
rolled, i.e. the direction in which the roller turns during production of the blank. After
bending the workpiece provided with an indentation of this kind, the workpiece has a
30  greater thickness at the apex of the bend than in the unbent region of the workpiece. If,
for example, the workpiece is bent by an angle of 110°, the apex has a thickness that is

approximately 1.7 times the thickness of the workpiece in the unbent region.



20preferably closed by welding, in particular by laser welding. One key advantage of an indentation of
this kind is that, when bending the workpiece, only a very small region is deformed. With an
indentation of this kind that is open to the inner side of the bend, said region is one that faces away
from the inner side of the bend, for example. As a+esult, the strength of the workpiece material is only
slightly affected by 25 bending. Furthermore, it is possible with indentations of this kind to produce
large bend angles while simultaneously exerting a minimal effect on the material. In addition, good
bending characteristics are obtained regardless of the direction in which the workpiece is rolled, i.e.
the direction in which the roller turns during production of the blank. After bending the workpiece

provided with E‘c!ﬂ ROt RURRRL {lgﬁéﬁjﬁg JQ%%%E@’{‘?P%Q@?o%%%r%%%%&é@%%‘&%ﬁ&t fapex of the

bend than in t nbent rﬁglon of the workpiece or exam he workpiece Is bent by an angle of

110, the apex?ﬂ%%sa tris i shapet |§‘d£;5]f%%n?§t@ﬂ/ e ?fﬁ?és‘ifhg‘?h\é'ﬁ%%?df‘ﬂ‘?@t%’BF’I(ﬂibce in the
unbent regionparticulgkdooreihptoandtetethpreseneeid el @utdo gisiken oo fhith &Vl edd rideatiioned

embodiments sdjersifesi@dslhetvy-shapesh indentatianadjcin thewigiesieddhesMcahapgdiiadentation, in
particular in sugh & way tH%afFJQ%J@é@ﬁ%ﬁv&t‘ak‘&?&é'QPMW&%&}%&%BRQHQQSHQH% afljgin the sides of

the V-shaped indentation. This can be understood in such a way that 5 sp eC|f|caII the free ends of the

outer sides of thd"/zh3ped 8RN oA HEofsiRsRE Ba¥ S Rek! V’%rﬁﬁtt?é’adﬁagtn?g{%heﬁe sides of the
V-shaped indeathatidntdatenst rrdisieti ectiootites ehds eitend rbgpetiidehdiioniatiee émes ¥dehe W-shaped
indentation to shenébwidsideOwBekead 8 dewpkpigeo BethdbaMprNEdraaiplbanndientation, for

example. In thig, ways BJSRASTIEILBATGHRLJO B AAUGERA IRASORIANI AL i GG tg the inner

side of 10the bengl The angle between the sides of the V-shaped indentation is preferably equal to the
bend angl?a of 1ife ﬁﬂﬁirkplece It is also preferred that the respective outer sides of the W-shaped
indentation are oriented substantially parallel to each other. It is further preferred that the width of the

W-shaped indenéatigi: ipeiaasans\diieasrine eaginganaenbabracprdisia sides of thep¥nahaped
indentation. '”aﬁBBt'aF‘Eh%XR/‘SQJﬁQEed‘?F'iQ%QEtBF‘erEF?%' m&fléﬁe%g%@f.og B%tﬁ? LIgvenHan, {he workpiece

has a weld seam, in particular a laser weld seam, for reintorcing the wea kened pomt in the bending

region. This relAREINIeRIBMIhALT RERISEIS PRI BRSS9 ﬁﬁ‘éi" SRBIES [rOKLEE Y Fhe object
specified at thév@jutsevidinformcWieheded dodediriprortreassrentio arbipeiesisivet ntde hetwericular a Z

sheet pilagornedshigacstre Msaiieadtiehdsogproduced by a method of the kind described above. A
sheet pile produced by the inventive method has a greater thickness, in particular at the apexes of the
bends, than at the unbent regions of the sheet pile. According to DIN 10248, sheet piles generally

have a thicknd8SMMHTE BRISISE SERit 2519 iR Riofhe IRBERE | B wics: -JRRACHHE Bbject
specified at thbagtyetidssafsn achicicuthagderelingtbserminvertioarbypatisheeskileedmpelrticular a Z

sheet pile, contirisingng legknmeehesdes isansestiperibanshreipileulsn deterarmiapefignother sheet
pile or of a su%pém &lement, comprising a neck strip extending substantially at right angles from a wall
section of the sheet pile and comprising 30 a claw strip extending from the neck strip, wherein the claw
strip is oriented substantially at an angle of at least 90, in particular at an angle of 100 to 130, to the
neck stripp and loneb@st spetifeCHvhstoipskd de sitheohdEl st etiomdiAgrie ckestriprdirtemdmehsebstantially at

pile, in particular a Z sheet pile formed by a steel profile which is produced by a method of
the kind described above. A sheet pile produced by the inventive method has a greater
thickness, in particular at the apexes of the bends, than at the unbent regions of the sheet
pile. According to DIN 10248, sheet piles generally have a thickness in the order of about

25 12 mm in the unbent regions of the sheet.

The object specified at the outset is also achieved according to the invention by a sheet
pile, in particular a Z sheet pile, comprising: a lock member for connecting the sheet pile
to a lock member of another sheet pile or of a support element, comprising a neck strip
extending substantially at right angles from a wall section of the sheet pile and comprising
30 a claw strip extending from the neck strip, wherein the claw strip is oriented substantially
at an angle of at least 90°, in particular at an angle of 100° to 130°, to the neck strip, and

one end of the claw strip faces the wall section. A neck strip extending substantially at



- 8 - right angles from an wall section of the sheet pile should preferably be understood in the context
of the present invention to mean that the the neck strip is oriented at an angle of approximately 90 to
the wall section. The lock member of the sheet pile is preferably produced according to the invention
by a 5 method of the kind described in the foregoing.-This is preferably done by bending a steel strip
blank by the method described above into the shape of the lock member. The lock member is
specifically used to engage with a lock member of another sheet pile. This is preferably done by
inserting the lock member into a lock member of another sheet pile when it is being rammed or
vibrated into the ground. 10According to a preferred embodiment of the sheet pile according to the

invention, the H@ﬁ%%wg foprignie ald :Snaé}%% ohal W%S_éh%tﬁrdiBrB@F%Eg'tS‘ ﬂ%@é}s?&%'%‘ﬂﬁeappm)‘imate'y

20 to 60, prefer 5 to 45, to the wall section. The o gec specified at the outset Is also achieved
according to ti8RENHBR BFsaLHREN ik insanibaidretse JreeE1Rds CORMTsIhg" 2188Cmember for
connecting theriednpiry P9 tte &hiowklmestityer of another sheet pile or of a support element,
comprising a neck strip extending substantially at right angles from a wall section of the sheet pile, a

head strip extaqdipg.1amm e eek 1 Ragisuan SubSpRall AL g ARGIGSHgIelp, @ front strip
extending from the head strip, in particular su ly at right anglesthereto and a claw strip

stantia
extending®fror 87 #8hth&tiipd WF@Wtﬁér@éwgﬂWig)%ﬁéWéﬁeé LRGN AP P0%H B/ le of at least
90, in particulatriat bienkiyltho FMEIBESAibeY e Yeontostipshapkexitbadscirornher it lstip in a

U-shaped reginerigsmedgaritiogipesksisibndbgehandastir aehbBedranstabiRnéengidk skripextending
substantially %ﬁé‘%@}b gl U?'Eﬂs@ﬁ@g&"’}ues%%ﬂ rﬂeﬂﬁb@em%‘%q 8!'%3#&8&%’%%%?&%%‘%? M@derStOOd n

[o]
the context of the present invention t0 mean that the the neck strip is oriented at an angle of
approximately"85d th8sDEII2EedAIoP A Lifrefiending substantially at right angles from the

neck strip should preferably be understood in the context of the present invention to mean that the

head strigois ofigddiafth@taa aRate&f appraRAteMROdRLpiResdcstiRg A fiantwiipexterding

substantially at erég@é far}gloens Hggnapah%%dl es'g'% Isnl?c())s Igopr.efer%lgll}f be.under toqd in g)}ﬁ:n context of the

present invention to Irrﬂean that the front strip is onente’_c?ln atan aanrg (t—:'agf?(gaep%raopﬁhateﬁy 40 to the head
strip. - 9 - stripD2f® by e RO dUES B8 UHLRAE YA the shape of the lock member. The lock

member is specifically used to engage with a lock member of another sheet pile. This is preferably
done by insertifg thelpcksnfmberiatadoskamenRhrlef ahethag shert inlevdesy i ishbeing rammed
or vibrated into,he roung, ST log e mREH{S LRI s BALBYERNAR N e qand look
member) of the sheet
15 to a lock member of another sheet pile or of a support element, comprising a neck strip
extending substantially at right angles from a wall section of the sheet pile, a head strip
extending from the neck strip, in particular substantially at right angles thereto, a front
strip extending from the head strip, in particular substantially at right angles thereto and a
claw strip extending from the front strip, wherein the claw strip is oriented substantially at
20  an angle of at least 90°, in particular at an angle of 100° to 130°, to the front strip and
extends from the front strip in a U-shaped region formed by the neck strip, the head strip
and the front strip. A neck strip extending substantially at right angles from an wall section
of the sheet pile should preferably be understood in the context of the present invention to
mean that the the neck strip is oriented at an angle of approximately 90° to the wall
25  section. A head strip extending substantially at right angles from the neck strip should
preferably be understood in the context of the present invention to mean that the head
strip is oriented at an angle of approximately 90° to the neck strip. A front strip extending
substantially at right angles from a head strip should preferably be understood in the
context of the present invention to mean that the front strip is oriented at an angle of

30  approximately 90° to the head strip.

The lock member of the sheet pile is preferably produced according to the invention by a

method of the kind described in the foregoing. This is preferably done by bending a steel



pile is used, in particular, for engagement with a lock member of the kind described above, comprising
a neck strip and a claw strip (referred to in this paragraph as the first lock member). When the two lock
members are engaged with each other, the two front strips lie against each other and are oriented
substantially parallel to each other. The claw 10 strgps of the two lock members also lie against each
other, that is to say, the claw strip of the first lock member extends parallel to the claw strip of the
second lock member. The neck strip of the first lock member extends from the wall section of the sheet
pile in the U-shaped region of the second lock member formed by the neck strip, the head strip and the
front strip of the first lock member. The claw strip projects into a region of the first lock 15 member

formed by theJPﬁ’pCE@éﬂtgg[ﬂﬁgﬁﬁtﬁéé‘ﬁeﬁﬂﬂe‘&f 59% \Urstdagk éﬂ‘a?&e‘%?rth% FB%Q %M@l SREUGRR of the sheet

piles which are joine means of members are ali su bstantially parallel to

each other ana“ﬁ@t?ﬁrtﬁeg%%‘iﬂ‘éawe’rﬁgd Wﬁ@ﬂaﬁﬁd”l'gbﬁ I AIEReH Pt i?@‘?fn‘?él Hestplied W fie foregoing
are joined togetheraitaigrake insertogntedichiam@mbee ipts it inmehiereot enafieretiiest thitsse in lock

member connggliamnss Beley thmprebalibAGAikesuE dlaenramount of sealant needed to fill the
interspaces after the lock members have been inserted into each other is less. It is further preferred
that the first lock member is formed at a first end of the sheet pile, with another lock member,

preferably’a loEkENREKBEP R HEHETUMY (BitRE"e8amh P RobR Fﬁé?ﬁﬂé?cﬁa@ﬁiabﬁ?rﬂféaeaihei%econd end of
the sheet pile.pPMrImeased] anafytiesabdoedmmadhedmitgtelenveht mestberdo2beakiddedtsculitid lock

members haverghievaripatiHicaAventive aamasn%lmbe%&&m.laﬁem&%& asteesribed in the
foregoing is p%%]ﬁ? Wlarly s T{S\Nﬁé‘% aaainstiensile, ﬁé S Te*h?o ? E%I%L%ﬂy ths GR déie é?)ﬁt first lock

member in which the neck strip is oriented at rig ewa sectlon an aw strip extends

tan
at an angle of R {5 294 ?ﬁéhr%%?( §fﬁ’parei“ﬂf?”et.eﬁ@g’ftt?é‘w%é’%(ﬁﬂ‘?'éos%a&&r?&‘%ck%éﬁ’fber in which
the neck strip &80 driented Isobstembertyakoriglagainglesdo dtherwibit setstieny, the drvadtirid is oriented

substantially aheighi: asnglasioiienads shinidhe freriistrigris srieatadsidostantialyat tight angles to
the head strip and Ihe glawy SR RxeRdsdr %QPeHZE f?grﬁ'ﬁhsetu&ﬁée%{‘oﬁ%‘ﬂlﬁeoih%@Pp iR ARy the front strip.

If, when lock members of this kind are joined eé'P?‘iet er, a tensile force is exerted in the direction of

extension of tF83RE €8IS TSt HhRESEIOLSH Be@ﬁﬁ%%éﬁ%r”ﬁ%h?&&é@% Wth&'dhaet pile being
approximatelyti@fiemhitrihef kbekKirst i@k mesrhberdelolawstiiilnieitibts insikediorce’ 61138 lokkis exerted
(kN: kilonewtomsier esimpabipaie Hereibipjenastalw@enip-ar saemprotiescreh ardhasadnown from

the prior art fal Hh0 & IFDSEdosRe 0 kN i eaeitedThe, alaipsalfiensile fargpssgee determined

with samples that were each mm in eﬁ‘?%q 05Accor ing to one greferre evelo ment of the sheet
S

pile according¥SHE MUERABAVIRE ALK BREAR St AAENARO PR o 80 MP f&ficular at an
angle of approrimagsty 0he Fod preseibesdyidshe Braengewalisettiogethiss liderdraefp Being oriented
at an angle of fatrmiaesh &G révpar deidiamaloluimangie iapproxise atabtk thimbér, @referadly id0 to 40, to the

neck strig andyor E,'HﬁrféﬁnAéH%&ﬁ'@rge%%ﬂﬁﬁ%f%%rﬁﬂ%%ég RUNASL A -sphddRatticHiapat an angle of
approximately 30 to 70 CT#e erab %/45 to 6 ead strip. Accordi Lﬁ%%? 0 one %eferred development

of the sheet pilCTREGHIAG T TRVE |'8§1° ﬁ?@hc?é%rs'?n\ﬁg 6%.85%58% a7 rad shgle of 120 to
140 to the frone®tripeTPRs rfufreTRG A NsES2haftéRasSHRE Rtk wikhaseterdieskribedtebove, have
shown that thedevastopanetk cestidbecrabpyealiigpartieWathndastientagainssitgrisiedoezes when two

15 lock memb?ééoﬁéedwrlﬁ%@gﬁégﬁ il KSR f%&@é&%@@%’\ﬁ@%i't'éeéigﬂ@rﬁfn?éﬂféﬂs'on of the

wall sections of t e Ipck em ers (t eﬁnaterﬁal thickn 1Ess of sheet |e belnb% apgroxm}otgly 10 mm),
the lock MemBars G n o TS M o R PR M T DV G vl e SRR S SRS 137ke of 110 kN

is exerted, for BRARFFIAHESHRIPSECHGITRredaine oRAsHF R raaiieplagaite! [iReRifasast Byetween 50
and 60 mm, canppaiethily thecase with a first lock member in which the neck strip is oriented at right

angles to the wall section and the claw strip extends at an angle of 120° to 140° to the
neck strip. This is also the case with a second lock member, in which the neck strip is
30 oriented substantially at right angles to the wall section, the head strip is oriented
substantially at right angles to the neck strip, the front strip is oriented substantially at
right angles to the head strip and the claw strip extends from the neck strip at an angle of
120° to 140° to the front strip. If, when lock members of this kind are joined together, a
tensile force is exerted in the direction of extension of the wall sections of the lock

35 members (the material thickness of the sheet pile being approximately 10 mm), the lock



20 original position when no force is exerted. In comparison thereto, the wall sections of the joined lock
members as described above are pulled apart by 90 to 100 mm, compared to the original position
when no force is exerted, In other words, the offset between the wall sections when a tensile force is
exerted is less in comparison to the join between tww-lock members as described above. Another
advantage is that when a force in the order of 25about 80 kN is exerted, less stress and strain ensues
in than in the case of the lock members described above. This is particularly advantageous for the
welded points. According to one advantageous embodiment of the inventive sheet pile, one end of the
claw strip is rounded. This means, for example, that the end of the claw strip has no sharp edges, from

the perspectivg of it S&ei&pitg% ﬁg@ﬁ;ﬁ@ﬁémﬂ_m es Iﬂ%gkmsg@%és? %ﬂpﬁﬁoﬂé%@wnmunded by

milling. When joining the sheet p y Inserting the lock members into each other, any sharp edges

would result irf PERRAMBRTHY et SRR RS Hﬂésﬁﬁé’r’lﬁfﬂﬁ%.Sﬁﬁbaétfﬁﬂsrﬁé‘?ﬁﬂf‘éW&Jg‘%né’éﬁhulate
between the leck failewiisers deesdaisesetiob B0td e crrstede ddedafirigsaid. tensdetiferctiseworsk members

into each othegdesaMedalirasiagird 1t isderderaddmposstignvhen a particular amount of cuttings has
accumulated between the lock members. The interlocks are also damaged by the sharp edges cutting
away material, and their stability is simultaneously impaired. Rounding the ends of the 5 claw strips

prevents Such/tGRiRGHRAYeAt Frteridr RIAREIE b ELAS THER!AL RRRHEMIBEIS B8 s HSet piles can be
inserted into eagstk eltfreis prienrarticanzglsionplennsbBPicm watholrrdd ey befimpwayseteto the

interlocks. Tﬁ@_ brect sereifigdist mgsguzﬂgb iﬁ@lg@ca&hi@,@q@aagwd%t&immﬁon‘, by a sheet
Die wall comPLRlu AL st o aRerLAles, I BRIICY Bk coehest ples obihc Al gacribed above.

The object spe at the outset Is also ac acc rdmggto e invention, by a System for

producing a st@&GriiieeRs RGAYRELE TrhaHR ARPF BTSSR 8N K CpPEfery d'Steel strip
blank, said sysesticubaraigisinglaalerikeximgaleiE dofép Tomefagbly wWeakéhe dogbsrteadtbidnwvorkpiece, in
particular an indentation, in the region of a planned 15bend in the workpiece, and a bending device for

bending the warkpigce | the r?%%u"ééb‘&ow%‘é‘n eor}%jeps%inett RSBIGSERtInYention 15 based on the
realisation that prior art systems for produang steel pro iles are partlcu?aﬂy complex, cause high levels
of power constlAYpHER '8STHRPASURRIM LN A ARd RISt L e it alage of the system
according to the invention is that steel profiles can be produced with the system in a particularly simple
and automateqHaaefical analyses and tests with lock members, described above, have shown that
the development described above is particularly resilient against tensile forces when two
15 lock members are joined together. If a tensile force is exerted in the direction of extension
of the wall sections of the lock members (the material thickness of sheet pile being
approximately 10 mm), the lock members do not fail until a tensile force of 112 kN is
exerted. When a tensile force of 110 kN is exerted, for example, the wall sections of the
joined lock members are pulled apart by between 50 and 60 mm, compared to the
20 original position when no force is exerted. In comparison thereto, the wall sections of the
joined lock members as described above are pulled apart by 90 to 100 mm, compared to
the original position when no force is exerted, In other words, the offset between the wall
sections when a tensile force is exerted is less in comparison to the join between two lock
members as described above. Another advantage is that when a force in the order of
25 about 80 kN is exerted, less stress and strain ensues in than in the case of the lock

members described above. This is particularly advantageous for the welded points.

According to one advantageous embodiment of the inventive sheet pile, one end of the
claw strip is rounded. This means, for example, that the end of the claw strip has no
sharp edges, from the perspective of the sheet pile cross-section. The end of the claw
30 strip is preferably rounded by milling. When joining the sheet piles by inserting the lock
members into each other, any sharp edges would result in material being cut away from

the interlocks. The cuttings that ensue accumulate between the lock members are cause



The weakening device may preferably be provided in the form of a milling unit, a punching unit, a
stamping unit and/or a rolling unit. Preferably, the bending device may also include a folding unit, a die
bending unit and/or a bending unit for free bending of the 25workpiece. According to one preferred
variant of the inventive system, the system includes1a feeding device for providing the workpiece, in
particular the steel blank, preferably the steel strip blank. In this way, a workpiece for producing the
steel profile can be fed automatically to the system. - 12 - The feeding device may preferably be
provided as an automatic grappler that takes workpieces from a stack of workpieces. It is further
preferred that the feeding device can be a unrolling unit for unrolling a steel strip coil. According to

another embofi‘ui%ﬂ?[%t Qéc%rﬁél( %S&Be%cﬁ%gwgnts e 't'ﬂ}éeié‘ékor%e%e%“lﬂ% SXAC&h%ﬁspJ&‘Q%%P for dividing

a steel strip fed from a steel strip coil into wor pieces. In this way, steel st I‘IE workpieces can be cut to

the required sPEHRY/BY 'Ferﬁaﬂ‘?rf‘& BR?&&BIH&%%@@FBW%W&%’&%ﬁb%ga aRtASTPrefsTed
embodiment ofetiesyttenciceerdierg. tbhehetampekiiane, asouttimgode v thisstesigudeestoutindduce an
indentation whighisrteateshaubsiaatially 1Otiansyesseslp ihealeagiedismidirectianr of the steel strip

coll and which s PORR. 1 (e A0 e, IeRLAAR. Sl PARIFH S ebadmeRis AL e invention

shall now be described with reference to the drawings, in which FI%‘f 1shows an embodiment of a

method accordifg*iEhBfTVERNiBh "PERTY. 'POrsRR & e AL BRAIENE HeREeMBYffe Wl ding to the

invention, damage being caused to the interlocks.

The object specified at the outset is also achieved, according to the invention, by a sheet
pile wall comprising at least two sheet piles, in particular Z-sheet piles of the kind

10 described above.

The object specified at the outset is also achieved, according to the invention, by a
system for producing a steel profile from a workpiece, in particular from a steel blank,
preferably a steel strip blank, said system comprising a weakening device for forming a
weakened point in the workpiece, in particular an indentation, in the region of a planned

15 bend in the workpiece, and a bending device for bending the workpiece in the region of
the weakened point.

The present invention is based on the realisation that prior art systems for producing steel
profiles are particularly complex, cause high levels of power consumption as well as high

setup and start-up costs.

20  One advantage of the system according to the invention is that steel profiles can be

produced with the system in a particularly simple and automated manner.

The weakening device may preferably be provided in the form of a milling unit, a
punching unit, a stamping unit and/or a rolling unit. Preferably, the bending device may
also include a folding unit, a die bending unit and/or a bending unit for free bending of the

25 workpiece.

According to one preferred variant of the inventive system, the system includes a feeding
device for providing the workpiece, in particular the steel blank, preferably the steel strip
blank. In this way, a workpiece for producing the steel profile can be fed automatically to
the system.



Fig. 3shows a first embodiment of a system according to the invention, Figs. 4A-B show further
embodiments of a method according to the invention, Fig. 5shows two first embodiments of two sheet
piles according to the invention, Fig. 6shows a cross-sectional view of a first embodiment of a sheet
pile wall 20according to the invention, Fig. 7shows1 second embodiment of a system according to the
invention, Fig. 8shows a perspective view of one embodiment of a workpiece, - 13 - Fig. 10shows two
second embodiments of two sheet piles according to the invention, Fig. 11shows a perspective view of
a second embodiment of a sheet pile wall according to the invention, 5Fig. 12shows a cross-sectional
view of a second embodiment of a sheet pile wall according to the invention and Fig. 13shows a

cross-section ?Ffé"‘ R c%(/%é%'éﬁb‘? éﬁ{ni b'é'%%%eé'&%""%%ﬁt%mg%dmﬁ&te}’ftr%mgﬁhgd according

to the invention for producing a steel p A workpiece 2 is shown In"each case in a view from the

side, transver%\é@‘ﬁ&".fﬁ%ﬂgﬁ@lﬁﬁﬁ‘%lﬁl%&%ﬁc?oftﬁJwﬂﬁféﬁ%rred that the feeding device can

be a unrolling unit for unrolling a steel strip coil.

According to another embodiment of a system according to the invention, a cutting device
5 is provided for dividing a steel strip fed from a steel strip coil into workpieces. In this way,
steel strip workpieces can be cut to the required size and/or length for producing a steel

profile.

According to a further preferred embodiment of the system according to the invention, a
cutting device is designed to introduce an indentation which is oriented substantially
10 transverse to the longitudinal direction of the steel strip coil and which is open to a lateral

edge of the steel strip coil.

Preferred embodiments of the invention shall now be described with reference to the

drawings, in which:

Fig. 1 shows an embodiment of a method according to the invention,
15 Fig. 2 shows an embodiment of a steel profile according to the invention,
Fig. 3 shows a first embodiment of a system according to the invention,

Figs. 4A-B show further embodiments of a method according to the invention,

Fig. 5 shows two first embodiments of two sheet piles according to the invention,

Fig. 6 shows a cross-sectional view of a first embodiment of a sheet pile wall
20 according to the invention,

Fig. 7 shows a second embodiment of a system according to the invention,

Fig. 8 shows a perspective view of one embodiment of a workpiece,

Fig. 9 shows a perspective view of the steel strip coil shown in Fig. 8m in an

intermediate state,



In step A, workpiece 2 is provided in the in the form of a rectangular steel strip blank 4, which has a
height 5 and a length 6. In step B, weakened points 10 in the form of indentations 11 are formed in a
region 12 of a planned bend 13 in workpiece 2. A tool unit 15, used as a weakening device 14,
15removes a fragment from workpiece 2. V-shaped3andentations 11 having two side 16 of substantially
equal length are formed in the process. In step C, workpiece 2 is bent in bending region 12 by means
of a bending device 20 in such a way that an indentation 11 formed in step B on an inner side 21 of the
bend in workpiece 2 is closed. In the bent state, the sides 16 of the indentation 11 formed in step zoB
come into contact with each other. In another step of the method (not shown), the sides 16 are joined

together unde ly by laser yelding in sueh a way that the weakened paint ariginally brovided as
indentation 11%?§tr)lforce to form a steel profﬁe 16{\%% a r%h stﬁ%ne@s. T%eg%aseégwel Ing is carried
out in such a way that th&" ¥ ¥rmed when sides 16 come into contact with each other is 25closed by

a laser weld seam. Technically, the gap formed may also be a zero gap, in which case the sides do

not need to be-pdapted faksngldingrspddive HEW &R SREWS A SR MifMM0sRA expbogimeal of a steel

profile 1 according to thegg%%};q?d llaqu\llje%%gnby a method according to the invention from the

workpiece 2 shown in Figure entical members, or members having identical functions, are marked
therein with the same reference signs. 5The indentations formed in the production process are closed
by bending. Tik@steel prefitevhascretdsseizms Fowwithavshtohd leenbrdemtations shreeseitrivgdl closed in
order to reinforce the steglcQMithe imes2idRs adqof the bend or the outer side of the bend, the weld
seams run in the viewing direction along steel profile 1 and extend partly into workpiece 2 along the

sides 1 shown in Figure 1. 10Figure 3 shows an embodiment of a system 40 according to the invention
for producing Fig. 13 shows a cross-section of a portion of a lock member.

Figure 1 shows an embodiment of a method according to the invention for producing a
steel profile 1. A workpiece 2 is shown in each case in a view from the side, transverse to

10  alongitudinal direction 3 of workpiece 2.

In step A, workpiece 2 is provided in the in the form of a rectangular steel strip blank 4,

which has a height 5 and a length 6.

In step B, weakened points 10 in the form of indentations 11 are formed in a region 12 of
a planned bend 13 in workpiece 2. A tool unit 15, used as a weakening device 14,
15 removes a fragment from workpiece 2. V-shaped indentations 11 having two side 16 of

substantially equal length are formed in the process.

In step C, workpiece 2 is bent in bending region 12 by means of a bending device 20 in
such a way that an indentation 11 formed in step B on an inner side 21 of the bend in
workpiece 2 is closed. In the bent state, the sides 16 of the indentation 11 formed in step

20 B come into contact with each other.

In another step of the method (not shown), the sides 16 are joined together undetachably
by laser welding in such a way that the weakened point originally provided as indentation
11 is reinforced to form a steel profile 1 with a high stiffness. The laser welding is carried
out in such a way that the gap formed when sides 16 come into contact with each other is
25  closed by a laser weld seam. Technically, the gap formed may also be a zero gap, in

which case the sides do not need to be adapted for welding.



steel profile from a workpiece. A feeding device 41 removes steel strip from a steel strip coil 42 so that
the steel strip can be divided in a cutting device 43 into workpieces 44 of a suitable size for the further
production process. The system also has a second feeding device 50 which removes a workpiece 52
from a pallet 51 of workpieces for the further 15prothuction process. Transfer elements 55 guides
workpieces 44, 52 to be processed to a weakening device 56, which is provided in the form of a milling
unit 57. After milling unit 57 has formed an indentation in the workpiece, workpiece 44, 52 is guided by
transfer elements 55 to a bending device 60 for bending workpiece 44, 52. 20After bending,
workpieces 44, 52 are fed to a laser device 61, in which the indentations in the workpieces are closed.

After welding, s lles 58 ¢ | to t ' 9 by fer 55. The
system 40 is qﬁ%ﬁ%l%%ﬂb@ﬁa ?e%?%lptzgc\)&r)lt%)I%e]rl%ﬁé&q%(g%%igi%@és%pgugﬂ%%r%ﬁg}n? éﬁ?ment of a

method accordIHy 8 HREGAVSIHON BReLBLTREUAR AN FRYGRESUTCB BE P YRRt S ™Brmediate
states of a woikgiecee400!¢efiral eanchacg.(topentefdraboadirytstfomyons ] Bre imthskeetion 410 in
workpiece 40Qraasmaniv-laapa regiencd tiyand a V-shaped region 412. W-shaped region 411 consists
of a first V-shaped portion 420 and a second V-shaped portion 421. A first side 413 of V-shaped region
412, on the left when seen in the direction of viewing, adjoins a first side 422 of the first V-shaped

portion 420 an'& LETRYBSiRERISIB RS HEHRRRSAA TR GioRS B¥iPerding 459 8ffhe second
V-shaped portoefild2tasAvskicerrinsi@é 426 whithetise guiedt¥igraged pomencttdadjomsrasecond side
41d4 of V-Shap@mm&m%ie@.w@(ﬂ@fmm fress tﬂ%ﬂqw&mﬁumﬁrsw}emmeodinffécsawpﬁ‘huiewing,
indentation 410 | i i ol jQini s, fIEst S V=shaped region 412,
first side 422 lﬁetj?s%g\%ﬂ%%ggc}h p%rgtlg%\%ggi%%%@ggﬁg rg%}()?r ﬁgt 3/% é;%ﬁ%ﬁ%ﬁ?of %20, first side
424 of secondP SHEEAPBVIILIT 595 LcBBND '8iBI8Y23 - of second V- shaped portion 421 and second
side 414 of V-shaped region 412. The opening angle between first side 413 and second side 414 is

approximgtelyrlgkP9 3 shows an embodiment of a system 40 according to the invention for producing a
steel profile from a workpiece. A feeding device 41 removes steel strip from a steel strip
coil 42 so that the steel strip can be divided in a cutting device 43 into workpieces 44 of a
suitable size for the further production process. The system also has a second feeding
device 50 which removes a workpiece 52 from a pallet 51 of workpieces for the further

15 production process.

Transfer elements 55 guides workpieces 44, 52 to be processed to a weakening device

56, which is provided in the form of a milling unit 57.

After milling unit 57 has formed an indentation in the workpiece, workpiece 44, 52 is

guided by transfer elements 55 to a bending device 60 for bending workpiece 44, 52.

20 After bending, workpieces 44, 52 are fed to a laser device 61, in which the indentations in
the workpieces are closed. After welding, steel profiles 58 can be put to the side on a

stack 59 by transfer elements 55.

The system 40 is controlled by a central controller 62.

Figures 4A-B show a second embodiment of a method according to the invention. More
25  specifically, Figures 4A-B each show two intermediate states of a workpiece 400 before

bending (top) and after bending (bottom).

Figure 4A shows an end portion 401 of a workpiece 400, in which end 402 is rounded, i.e.

without sharp edges. In the intermediate state shown at the top in Figure 4A, an



At the bottom, Figure 4A shows workpiece 400 in an intermediate state after bending. During bending,
the workpiece was bent to a bend angle of approximately 110, thus 15 resulting in an opening angle of
approximately 70 between an end portion 401 and a right-hand portion 430 of workpiece 400, as seen
in the direction of viewing. After bending, the sides1af-the respective V-shaped regions or portions lie
against each other and/or form a zero gap, i.e. side 413 forms a zero gap with side 414, side 422
forms a zero gap with side 423 and side 424 forms a zero gap with side 425. 20Figure 4B shows a
workpiece 440 having an indentation 441 which is formed substantially like indentation 410. Identical
members, or members having identical functions, are marked therein with the same reference signs. In

the '”de”ta“orlné‘ﬂa?gﬁ?‘ﬂ‘i‘o"h': C}vl(&éé@n%eh%?eé“wgsﬁib%'? %8% er?é %'QFsﬁ}f?eQWQﬁ cond side 414

is approximatel urin sides 413 and 414 d region 412 and 25 sides 422

and 423 and s g%svﬁﬂl‘-%ﬁ - SRAYES fﬁgﬁcfﬁsﬁi/lsf&%dapfﬁ%%béﬁgé‘%r% HNLUen that an
angle of apprc»hma@ym|é2ﬂrdUU§é€Id9e‘tWe@thﬁeas%ttm448 andhadstwhiehsaee bbehe towards each
other. Figure 4Q}<sdnomis: aiswaiiRigom<sarbaviaa andnde niatinerdpddwbichhisApemedssehatantially like

indentations 4J0.(Fia e AM AR L(EEAR). HErtaLET e S.h 30 Bepisisiaving identical

functions, are marked therei the same reference signs. In indentation 451 shown in Figure 40,

the opening aﬁéfe/bé?\%’@r?‘ﬁ%f%ﬁc?étﬁiﬁeﬁﬂﬁdset%?‘ﬂf%ﬁ?é“ﬂﬁ%% APHPS AR 88° blffMg bending,
sides 413 and4shkrddivertiosiad diiaeagiding fper 4t 20 el whtessapiming 4P andosidysnd24 and 425 of
W-shaped regigietatloforno & wsipestyaneaen@aiy stehitgaliencangesobiaprnaxdmatpipdd0 is produced

between the 5%%%91”@1 ﬁﬁs@@qe@ﬁ WHED W&m?&e‘&t&&‘ﬂ’&{ 5 EALLAMNGIe FIBUER SO Byrespective

section 510, 520 of a first sheet pile 511 and a second sheet 5 pile 521. The first shee elle 511 has a

lock meniBer B25% é%ogééséﬁ‘l%‘?wf% £} $P180R Wit WB#&%%@&%&%@ YiRgsH \in references
to Figure 5, stabegedrmgléisndith prsiependaided trehresherad eairs tt e understood as angles
measured in the clockwise direction 530; stated angles with negative values less than 0 are to be

understood asrapgles, MeasredinL NG Alle!arkwize dggion. A9 Tbg '&8%%%@[’%512 of the first

sheet pile 511 is forme by a neck strip 513 and a claw strip 514. Nec strip 513 extends from a wall
section 515 of the first sheet pile 511 at a substantially right angle (approximately -90). The bending of
a workpiece nétéssasitdo dobieedAsthvenglekoasddidarnriea oterrediaasiadeafianibedimiermediate
state of Workptﬁﬁmg%@nahfgwménvﬁgy.@%agm 391 bdk exigeds B nestestrinod 1@t an 15 angle

a of approximalelyia 0 The honcling o' YorkpieseNSEesaRILD ACTIRYEosish R nale: o.0.o

approximately 110 e carrie for examg e, vVia the intermediate state of wo fg)lece 400 shown

in Figure 4A. fﬁﬁt@ﬁﬁdof’m it of 1 9oLkRiefead Qyu?fy 18P a2 THSHY of T shlR pile 511.
Said end 502 kerduadidd sidesirddhaoesiharctive dgesnat|eestrfsornpréope ispewtivet efthetshieet pile
cross-section. d-aek m@ﬁr&)@é@%apf 30sthe sercandshestie, b4 isdormedsiay anesksinkp 523, a head

strip 524, a froﬂ,&%&l s sub%céﬁ%%ggé%gr&eﬂ%%% Pemextends from a wall section 527 of the

second sheet pile stantially right angle apprOX|mater +90). Head strip 524 extends from
neck strip 523 at a substantially right angle (approximately -90). Front strip 525 extends from head
strip 524 2t a Sigystaritialbhogghtaarnvgiki@pprdiimatelys-99). MHenkdnadirdg bfwhich is formed

substantially like indentation 410. Identical members, or members having identical
functions, are marked therein with the same reference signs. In the indentation 441
shown in Figure 4B, the opening angle between first side 413 and second side 414 is
approximately 90°. During bending, sides 413 and 414 of the V-shaped region 412 and
25 sides 422 and 423 and sides 424 and 425 of W-shaped region 411 form a respective zero
gap, such that an angle of approximately 90° is produced between the sections 445 and

446 which are bent towards each other.

Figure 4C shows a workpiece 450 having an indentation 451 which is formed
substantially like indentations 410 (Figure 4A) and 441 (Figure 4B). Identical members, or
30 members having identical functions, are marked therein with the same reference signs. In
indentation 451 shown in Figure 4C, the opening angle between first side 413 and second

side 414 is approximately 50°. During bending, sides 413 and 414 of the V-shaped region



25 workpiece necessary to achieve such a right angle can be carried out, for example, via the
intermediate state of workpiece 440 shown in Figure 4B. Claw strip 526 extends from front strip 525 at
an angle 13. of approximately -110 thereto. The bending of a workpiece necessary to achieve such an
angle, e.g. of approximately 110, can be carried outs for example, via the intermediate state of
workpiece 400 shown in Figure 4A. The end of 30 claw strip 526 simultaneously forms an end 503 of
the second sheet pile 521. Said end 503 is rounded and has no sharp edges, at least from the
perspective of the sheet pile cross-section. - 17 - Neck strip 523, head strip 524 and front strip 525
form a U-shaped region 528 of sheet pile 521. In combination with wall section 527, U-shaped region

528 forms a SiEHeeﬁQ%?o%q r&@%é’ﬁ%‘eﬁ%pé‘?eéZi%ﬁgé_@wﬁéigo%sﬁé%%cﬁégﬁﬁﬁ@Ply #5ig gn inner space

529 formed by U-shaped region 528 and/or the s region. In the arrangement 5shown in

ap s
Figure 5, wall SSBAOHE 538 Ak 84 @' ARqHEl? PhARREPH8gbh 5thet BIRdUShE BRMRGRI M the same
plane. If wall sections4535rdb6 Hnielr@nmbsd doteames dgcbatieother, lock members 512 and 522 abut
each other with their front strips 513 and 523. In the event of tensile forces acting between the sheet

piles 511 and pal, e wWoen 1 %E}%%ts%‘c';ﬁén%f?o,dé%e& gt Xe%tlél QQH%&%@%@J&‘nH‘&QA(GCﬂ0” of
extension of the'wall sections, the lock members engage each other in such a wae/gthat end 502 of

claw strip 514 B rdAE it Bi8tla ahll BR53leeialliCtip =26 dbEIFREIERI™ £3'°Phe interlocks
remain lockedmendenigz ofiteei sesred etedbpiexadhplie rerneessoly igithe, |statsituehio@k dirtection of

extension of shegtheilefued &raster #h 6k kybdisRiaidedae Mirsaakingreaeehpilesinitae viewing
direction of 15 .;gégg& 250N IESHRRLPURR F;)%Eﬁ*&%a\rxé‘ﬁ?% ‘?E%Q‘tﬁa%CB°°§Dee{o BLOLGP.Ragws @ section of

a sheet pile wa\ 0 comprls_ln'%two sheet pifes. The sheet piles shown In Fig. 6 are similar to the
sheet piles sh8WPTHIE & BT AN HAMHDYPE BPHRMbers having identical functions, are marked
therein with the same reference signs. A first sheet pile 511 is produced with a substantially Z-shaped
profile ang@ includascR fikshi ¥ialbsertins: 2deviichnas Brlrek spambsr ai2at ang £o@d 10 (right). A
second sheet pile IS_produc ﬁstWit a, substantially Z-shaped profile and includes, a first wall section
27 which nas i R S B e B B e sheer

pile 511, a secHRHINEAEehbA SO FAIPEEHEL Plid 518 BRRERELHR 41 4AGRE ESesfBYdRimately +50
to first wall seetibiaVe15.drr@ng25ckTe isecentdvalitsdotierals, avihitteniatbsestiate G1Beobfirst sheet pile

51}I extends anamp%aﬁllem chaRprexigatelyxS0i4e thepssroadavall sestingcf40ipAsBna andk611, tgird
wall sectign 6 r ic tanti e ck member
Q ja%é?eag & 8@;&%@;@@@ -W@.WWTOE:{H%&H? %ﬂ?lﬁé&%?&%ﬁﬁ%‘%ﬂf};@e‘?‘sﬁfé‘ﬂ

522 of second sheet pile at’is to sa%/ member 612 has the same shape as lock member
522 when mirm@agilﬁ,g.BI&t@pG%mately 110°, can be carried out, for example, via the intermediate
state of workpiece 400 shown in Figure 4A. The end of claw strip 514 simultaneously

forms an end 502 of the first sheet pile 511. Said end 502 is rounded and has no sharp
edges, at least from the perspective of the sheet pile cross-section. Lock member 522 of
20 the second sheet pile 521 is formed by a neck strip 523, a head strip 524, a front strip 525
and a claw strip 526. Neck strip 523 extends from a wall section 527 of the second sheet
pile 521 at a substantially right angle (approximately +90°). Head strip 524 extends from
neck strip 523 at a substantially right angle (approximately -90°). Front strip 525 extends
from head strip 524 at a substantially right angle (approximately -90°). The bending of a
25  workpiece necessary to achieve such a right angle can be carried out, for example, via
the intermediate state of workpiece 440 shown in Figure 4B. Claw strip 526 extends from
front strip 525 at an angle B of approximately -110° thereto. The bending of a workpiece
necessary to achieve such an angle, e.g. of approximately 110°, can be carried out, for
example, via the intermediate state of workpiece 400 shown in Figure 4A. The end of
30 claw strip 526 simultaneously forms an end 503 of the second sheet pile 521. Said end
503 is rounded and has no sharp edges, at least from the perspective of the sheet pile

cross-section.



30From the first wall section 527 of second sheet pile 521, a second wall section 641 of second sheet
pile 521 extends at an angle 7 of approximately -50 to first wall section 527. From the second wall
section 641, a third wall section 614 of second sheet pile 527 - 18 - extends at an angle C of
approximately +50 to second wall section 641. At-arre end 621, third wall section 614 has a lock
member 622 which has substantially the same structure as lock member 512 of the first pile sheet, that
is to day, lock member 622 has the same shape as lock member 512 when mirrored in a plane 630.
5Figure 7 shows a second embodiment of a system 700 according to the invention for producing a
sheet pile 701 from a steel strip blank 702. Steel strip blank 702 is unrolled from a steel strip coil 703

by means of ajggding, %%'%%Joo“t @”%ﬂegqﬁ“f s&Apg 5§%lﬂ{‘a7@;%r¥8 %%3"%9@0 gnents of

system 700 in conveying direction conveé/lng evice 711 is used to convey ste lank 702 in

feeding directiBlf PE0- bR ARAE Wil SR S84 %dﬁ%ﬂddﬁf%ﬁﬁ%é?%?ﬂs%?sf%@ﬁﬁ%esteel strip
blank 702 prosbesrts! ficsarfebdnegtadeice! 70k wostipriflmgrelesticthgredy IMoraeamsrafpadsidi?9ndentations

provided as wemlkenas) pointpaderdgispizseshinty stealiaterkpak r2gRnMilling deriesrida: has two
milling units 7%%%%7@1;4 a8 Y% %ﬁ%%c%ﬁ@'@Wa&#@'k?ﬁré%ﬂ&ﬁ&é‘%%e@ © ULsHvolRtrofiicsd from below

into steel strip blank 702. By means of 15milling unit 714, indentations are then introduced from above
into steel strlpaérﬁ?ﬁ?di&thﬁ%&p&"ﬁmg device 720 is used to introduce slot-shaped cut-outs into steel
strip blank 702. The cut-outs each run transversely to feeding direction 710 from an outer edge of steel

strip blank 70%ip-n sstvstardiallyrstrptdinpistosiarisstbsmimak KR MRRsRAcilicalbaiwo cuts are
made at predeafﬂﬂ?ga%l?@ﬁ‘&e@}ﬂ Iﬁe‘ﬂgﬂt %}F% clion, Z%le%”\?'%ezgv%‘é"?{ dydy %Bé‘éda%ﬂﬁ%d depth from

the lateral ed%a of steel stri e cuts are made, in particular, in order to perform the bends

to be made in ﬁ@“?&ﬂdvﬁﬁaeﬁ Sieradhroeekd; WH‘HU%@“B@%WFESW@H@B@|%?F8?%mltted to the
entire ste@ strigrdsiaikt7o2iledredf entemiveyirpedeslicedions, The leck srerebiitr@derasdeatthose points in

steel strip blanjnépa eilpre e watkpieees aresvikspmrribuseveiessarssiaelsstiposlank 702 25in
the subsequent progyciign BBﬂ&eﬁécN?r?d‘%%g ‘E'ﬁé"%%?gc%) 51443&?%&99 Wh%ﬂap%%gd% hend steel strip

blank 702 at dlfferentfpomts In the reglon of the bends, the zero gaps formed durlnggbendlng are

closed by medi€ 5 a U PYR G Y SAKL? W‘élﬁﬂ?&“ﬁ‘l@' FERARTS GRS H1eekRIRSred from steel
blank 702 by rditaardob cOttingydéivitecd Ohe nteflptsihadhest kpirsciastieadiehing ldesgenared on a stack

750, for examplgutersteansmosheet piles be separated from each other.

Figure 6 shows a section of a sheet pile wall 600 comprising two sheet piles. The sheet
piles shown in Fig. 6 are similar to the sheet piles shown in Fig.5. Identical members, or
members having identical functions, are marked therein with the same reference signs. A
first sheet pile 511 is produced with a substantially Z-shaped profile and includes a first

20  wall section 515 which has a lock member 512 at one end 610 (right). A second sheet
pile 521 is produced with a substantially Z-shaped profile and includes a first wall section
527 which has a lock member 522 at one end 620 (left).

From the first wall section 515 of first sheet pile 511, a second wall section 640 of first
sheet pile 511 extends at an angle ¢ of approximately +50° to first wall section 515. From
25 the second wall section 640, a third wall section 613 of first sheet pile 511 extends at an
angle p of approximately -50° to the second wall section 640. At one end 611, third wall
section 613 has a lock member 612 which has substantially the same structure as lock
member 522 of second sheet pile 521, that is to say, lock member 612 has the same

shape as lock member 522 when mirrored in a plane 630.

30 From the first wall section 527 of second sheet pile 521, a second wall section 641 of
second sheet pile 521 extends at an angle m of approximately -50° to first wall section

527. From the second wall section 641, a third wall section 614 of second sheet pile 527



- 19 - Figure 8 shows a perspective view of a portion of a workpiece 800 according to the invention,
embodied in the form of steel strip blank 801. Indentations 810 are introduced into steel strip blank
801, which extend transversely to the longitudinal direction of extension 815 of steel strip blank 801
and laterally into steel strip blank 801 and which 5 @&e open to a lateral edge 816 of the steel strip
blank. A first region 820 defines a first portion 821 of indentation 810. A second region 830 defines a
second portion 831 of indentation 810. A bending moment 840 can be exerted thereby on second
region 830 of steel strip blank 801, in the form of a torque about axis 841 represented by a broken line.
l.e. the region of the steel strip blank shown under broken line 841, when seen in the 10 viewing

direction, remaips i its 4?10?65%”7; WQ%E?&ME&%?Q%" o §é‘88’.’1c?%9| Q&%H&S.% %%WQ AP broken line

841, seen in the viewing direction, is exposedto a torque about axis 8 Due to indentation 810, a

bending momd&ha¥! B‘F?H?g ﬁﬁﬁhﬁsﬁd{’ﬁ‘a’i‘igﬁlﬁﬁé%"’f% H?@SH%?@W'HB%F@W&)SH%W%Ol lLe.a
bend can be parfotknednihesedérd thedich BEGhedthibat ithis drn ificignireibgrtbaA daritteisarfirst region 820

and/or having gnygeitcctomdiitel 5reginendrRokgire H-5808 a perspective view of the steel strip
blank 801 shown in Figure 8, in an intermediate state after bending. I.e. the steel strip blank 801

shown in Figure 8 was subjected to bending operations that are performed during the production

process on stéd¥Eip BhQWR 80 LA EBPRS Bt RES é@%@t@ﬁea‘igfﬁﬁm dPphEiI RG0S two sheet
20piles 901 amdogadnthatsheetsepdiitdiremteziclriptbienkry ¢2sGisst guieiaste gda ithenmieduction

process. Figun%ﬂcoassn@wgt@pr&ﬁpmaiw rfiesionr LGdtuidPds ek adirsinalee il dfl didbgha second
sheet pile 1024451116 !J?&%W? Pdlﬁp%%% s r%!&%ﬂ?)eﬁ‘?&rv%%%dﬂe%{‘& QF‘d“R’%EM%D%'OCK member

1022 of the second sheet p 021 In references to Figure 1 positive values

les
greater than Odﬁ?’éc‘fo7ﬂé %H%?%tﬁ?o&"ﬁ%eé{nﬁ?@é W?é‘ﬁsm%d”ir{e[?fgnéld’éﬁ?\ﬁig% a@&&m 96" stated angles
with negdfive Yahueb tesindvidv@ erenonbetueidysstootP@s angles measured in the anti-clockwise
direction. Lock member 1012 of the first sheet pile 1011 is formed by a neck strip 1013 and a claw

strip 1014. Negk stri nds from a w, Sect jon 1 of th flrst sheet pjle 1011 at 30 an angle
wor +36. Claw S0 o S o SR LN RIS e A MBUTYRED BN, 05 The enc
8

of claw strip 18&%&%[&1?%‘@8%?%“‘?@&% é’ﬁaki%’z@frtﬁeafﬁé'fté‘?ﬂ’é‘é?‘bﬂﬁolﬁﬁ' HPaAY 1002 is
rounded and &2 rdilbreadpvidgel?, ld dastrilim thdspeiSpediiié. dhtiheateet pilagrodsiséction. - 20 -

indentations are firstly introduced from below into steel strip blank 702. By means of

15 milling unit 714, indentations are then introduced from above into steel strip blank 702.

A laser cutting device 720 is used to introduce slot-shaped cut-outs into steel strip blank
702. The cut-outs each run transversely to feeding direction 710 from an outer edge of
steel strip blank 702 in a substantially straight line into steel strip blank 702. More
specifically, two cuts are made at predefined distances in feeding direction 710, namely
20 inwardly by a predefined depth from the lateral edge of steel strip blank 702. The cuts are
made, in particular, in order to perform the bends to be made in the following production
process, without the bending moments being transmitted to the entire steel strip blank
702 located on conveying device 710. The cuts are introduced at those points in steel
strip blank 702 where the workpieces are subsequently severed from steel strip blank 702

25 in the subsequent production process.

A bending device 725 of system 700 is adapted to bend steel strip blank 702 at different
points. In the region of the bends, the zero gaps formed during bending are closed by
means of a laser device 730. After welding, the individual workpieces are severed from
steel blank 702 by means of a cutting device 740. The finished workpieces can then be

30  stored on a stack 750, for example for transport.



Lock member 1022 of second sheet pile 1021 is formed by a neck strip 1023, a head strip 1024, a
front strip 1025 and a claw strip 1026. Neck strip 1023 extends from a wall section 1027 of second
sheet pile 1021 at an angle x of approximately -49.5. Head strip 1024 extends from neck strip 1023 at
an angle cp of approximately +30.5. Front strip 5 1025 extends from head strip 1024 at an angle a of
approximately +57. Claw strip 1026 extends from front strip 1025 at an angle 4, of approximately +123.
The end of claw strip 1026 simultaneously forms an end 1003 of the second sheet pile 1021. Said end
1003 is rounded and has no sharp edges, at least from the perspective of the sheet pile cross-section.
In the arrangement shown in Figure 10, wall sections 1015 and 1027 are aligned 10parallel to each

e k 0 .
other and are EHU&Q%JQHB\J %PS‘S B@Q%\W & EVGRLOLENSle L% gsggg t d Po‘?ﬁ & hihe sheet piles

1011 and 1021,1.e. when t eet |es are driven apart 8gfgstron e lock members engage

each other in W@ﬁt'ﬁ%ﬁv?ﬂﬂ{egﬁbt%m?&%‘?ﬁ'§HIB ti@ri‘il ulREATLRiB P8 IRRRCHRSR strip 1026,
and end 1003ioociiee!sstijp 10xe H0dtswivedk extgndl OaBsgerdetyaty ;*Juﬁdqmmdlffdﬁeilmnock% 15 remain
locked when psrsssicn 16x2RrRA ipexan e tmrsueselyin thedongituiinabdirastiamieh extension of

sheet pileg 1022 3pch 1021y slislacing the inaskinashieelBlsdsy e isungdirection of

Figure 10 can the sheet piles be séparated from each other. F| ures 11 and 12 each show a section of

a sheet pile wﬁﬂri‘l'bézéo?ﬁ&?ﬁﬂﬁtmoséﬂeétsfﬁoﬁﬂe@%&?@ £ %\ﬁsSSCﬁa?s%%*&?R/é‘%/ e, and Figure
12 shows a cringséetistiotil &f A heedingleovedhl $400DcanHee siredepihesebhonpsrrFidagies ﬁ?:_oanid 12 are
similar in struciees deigiveaskeet, pilasshovdt indrigerepd O dde Blicad praatied Hyer siRBlRES having

identical functjons, are fBATKEAINELEIRMAtBIANR s%?d?ﬂﬁ‘ EﬁE%FetS}BEeﬁ'ﬂﬁ‘é el SNEELPlletO11 is

produced with a substantially Z-shaped profile and includes a first wall section 1015 25 which has a

lock memBer Y143 ERE %fhﬂe'ff‘ﬂ? (i 5?1603&'%88}%‘3%&3&%98 P0¥9eIS BRI W R Substantially
Z-shaped profflecagdriekeiudes &Hir seovalt Sectiswing2regifiehihexpaskstlo raderiverabggbasisone end 1120
(left). From thedirsbueadd sertienickOdt of Heatislgertpde 3913 miserans wallseoatitsy 1d AQtof first sheet

pile 1011 extepy Aqomta@@ anale b apmiosmately ISty laRMIPR L0dne3dddpaydne second
wall section 11 a third wall section 1113 of flrei sheet alle 011 extends at an an%rh

approximately" B84de RENINY BRI LABRMUERGC b FR9 8R 213 R v R A 9e s fi%thas a lock

member 1511284008 Has substantially the same -21 - structure as lock member 1022 of second sheet
pile 1021, that is to say, lock member 1112 has the same shape as lock member 1022 when mirrored

in 2 plane 1130, Eeoi.ihe (st uallserion A 027 oLseeand sirebbile A4l a gsroadiall section

1141 of second sheet ile 1021 extends at an angle A of approximately +50 to first wall section 5

1027. From thE'SERASWER R &EO P ENS: & tniff R sBER d1P T £ o PEREb Tt dREE HiEL027 extends
at an angle K sftigieeximeaedpgsorasedenp tithineil edttped I Tinatheneredugtivn2arogesstiqitd wall section
1114 has a lockesnempeiadl 821 whithehaspeethstantaldyt e Fagoe Stnicivsry asdaskwoerdeer 1012 of the

first sheej pile  fbatds Qs eMamRErA1ed ias the-RamRShARSASIEKNEMPE! 412 when

mirrored in a plane 1130. 10Figure 13 shows a cross-section of a portion of the lock member 1022
shown in FlguPéOdUCt'on process.

Figure 10 shows a respective section 1010, 1020 of a first sheet pile 1011 and a second
sheet pile 1021. The first sheet pile 1011 has a lock member 1012 in engagement with a
lock member 1022 of the second sheet pile 1021. In references to Figure 10, stated
25  angles with positive values greater than 0° are to be understood as angles measured in
the clockwise direction 1030; stated angles with negative values less than 0° are to be

understood as angles measured in the anti-clockwise direction.

Lock member 1012 of the first sheet pile 1011 is formed by a neck strip 1013 and a claw
strip 1014. Neck strip 1013 extends from a wall section 1015 of the first sheet pile 1011 at
30 an angle w of +38°. Claw strip 1014 extends from neck strip 1013 at an angle y of
approximately +123°. The end of claw strip 1014 simultaneously forms an end 1002 of
the first sheet pile 1011. Said end 1002 is rounded and has no sharp edges, at least from

the perspective of the sheet pile cross-section.



10. This cross-section illustrates the welding operation that is carried out after the bending step. More
particularly, Figure 13 shows a claw strip 1026 and a portion of a front strip 1025. After bending, a zero
gap is formed by the sides of the indentation, for example by sides 413 and 414 as depicted in Figure
4A. To close (weld) the zero gap, a 15 laser beam 4810 is directed from the outer side 1320 of the
bend to the inner side 1321 of the bend. Laser beam 1310 runs substantially along the zero gap inside
workpiece 1300. After welding, a weld root 1330 is formed on the bend outer side 1320 of the weld
seam, and a weld root 1331 is formed on the bend inner side 1321 of the weld seam. Inside workpiece
1300, two regions 1340 and 1341 are formed after welding. Region 1340 is 20 formed by a

substantially tyiangylareld £op s%??“;%‘é@&fbl i, fH?&%Q&*B el %1'399'9% 4fjs formed by a

transitional reqlon etween wel cfcore %re ion1 ?%e wor piece, wh |c]?1 is not involved in

the welding o é’?é‘tl&ﬁfrWERﬁ"WgW%?naB%r‘?dWe?t@déofézﬁeéhsﬁ%sm@t %E‘W%‘?fgféoghﬁp‘?éﬂ weld root is
formed, the tipeftigmitl2 {sobsrnoretstegiaritts 198hdtinnengrirg Af3Rproreafely u49X350e0f! Isiger beam 1310

is inside workpigeeX&ARORoin RaKisuisn 2segian 40 oTHisipradbpasifionois. thenpesigon of the
focus inside thRWorkpIeEe (pr ‘?1%88‘3 HS i 69%% RALM Qto\f"%%&'i?ﬁa@@e—!é%‘eaé&@'E?nﬂ“?o%”kp'ece)

ensures a broad root, with the result that a wide area of the bend outér side is affected. In the case of

W-shaped mdsﬁﬁéﬁﬁsﬁrmﬂr%ﬁfﬂﬁléqzwléﬂ Hrofet B aPRCIBRAEH Tihid N TP IR bEAY Ste, it is thus
possible to fus®@Zheiretansepsfdermscda arihdd98radithg sTerndeint BEJERINFeld doding0Bénding is also

fused, with thedigsied trat B joishispustdes lesssttaibnfiter saebagiiban ik theareitbersstate. - 22 -
welding beamgécesﬁfmbémg%é%&%mm AJIET! r%@&alo‘ﬂgﬁ'é‘%‘a%%ﬁf%%%%% 14 mm; for

a bend angle of ap%rommateB/ 0, the nomlnaIaPower of the laser welding beam is preferably about 12
kw, with § prefariid Reai e ﬁf&‘?do‘frﬁ;ﬂf)r@%?ﬂ R SEE'RRI"ENd for a bend angle of approximately 50

the nomlnal power of the laser welding beam is 5 preferably about 10 kW, with a preferred focal
position of appraxineasatyr&naite.idrbeslageigweldiag ihean:arefesably mavesduringmalgiang along the
workpiece to %%é@?@@g’a'ﬂa t!ﬂ%‘/é’d Wb@é{& %W&E&ngﬁ |&c°r< Wé%%r%p&%gg%f daehlBieP /min (metres

per minute). - 23 - Claims 1.A o ucm%a steel profile, said méethod comprising the steps

of: providing a*WdrRptg¥d"e 9 1@9? % %%Wtﬁf[ﬁa?oé ?é’éﬂfsof%i’ﬁf(S}S'Pefg?a?owdacﬁgeﬁ"é‘frﬂc%%nk 5forming
a weakened paidtef01dP3thieciavy e J0A6HAviaaddssiith i {keandatirpiette (2,447 eAhtarerks

15 remain locked when pressure is exerted, for example transversely to the longitudinal
direction of extension of sheet piles 1022 and 1021. Only by displacing the interlocking
sheet piles in the viewing direction of Figure 10 can the sheet piles be separated from

each other.

Figures 11 and 12 each show a section of a sheet pile wall 1100 comprising two sheet

20 piles. Figure 11 shows a perspective view, and Figure 12 shows a cross-section of sheet
pile wall 1100. The sheet piles shown in Figures 11 and 12 are similar in structure to the
sheet piles shown in Figure 10. Identical members, or members having identical
functions, are marked therein with the same reference signs. A first sheet pile 1011 is
produced with a substantially Z-shaped profile and includes a first wall section 1015

25  which has a lock member 1012 at one end 1110 (right). A second sheet pile 1021 is
produced with a substantially Z-shaped profile and includes a first wall section 1027
which has a lock member 1022 at one end 1120 (left).

From the first wall section 1015 of first sheet pile 1011, a second wall section 1140 of first
sheet pile 1011 extends at an angle v of approximately -50° to first wall section 1015.
30  From the second wall section 1140, a third wall section 1113 of first sheet pile 1011
extends at an angle y of approximately +50° to second wall section 1140. At one end

1111, third wall section 1113 has a lock member 1112 which has substantially the same



bending the workpiece (2, 44, 52) to produce a bend in the workpiece (2, 44, 52). The method
according to claim 1, wherein the weakened point (10) is formed by forming an indentation (11), in
particular a notch, in the workpiece (2, 44, 52). The method according to claim 1 or 2, wherein the
weakened point (10), in particular an indentation (%h)-forming the weakened point (10), is formed by
milling, rolling, punching or stamping. The method according to any one of the preceding claims,
wherein the weakened point (10) after bending is reinforced by welding, in particular by laser welding,
and preferably by a laser hybrid welding technique. The method according to any one of the preceding
claims, wherein an indentation (11) forming the weakened point (10) and which is formed on an inner

side of the ben 9&&%'%*‘@ 1? SF‘? é‘ﬂse%%?wds E%QPB%O'% ?izt‘f% Cl8ss% fgnging, or

25wherein an indentation 1 orming the weakened point |s orm on an outer side
of the bend in thEANBR TG E2 488 S? qg‘é?ﬁﬁ\kbeéd YHE'E)BWEHWG 'B alﬂ@”l%&ﬁ%d according to any

one of the preceding claims, 30with an indentation (11) forming the weakened point (10) in the
workpiece (2, Adnbib IeIRiIRdbBRIndentaianddd sieshnd apanisnahsila ebtisnbend 621) in the
workpiece (2, 44, 32X1% S QRE Y e AL ING, R MURIAING o 5 RRHGHIRT BY- RS RGO 5,24 -
5 1027. From the second wall section 1141, a third wall section 1114 of second sheet pile
1027 extends at an angle k of approximately -50° to second wall section 1141. At one end
1121, the third wall section 1114 has a lock member 1122 which has substantially the
same structure as lock member 1012 of the first sheet pile, that is to say, lock member

1122 has the same shape as lock member 1012 when mirrored in a plane 1130.

10 Figure 13 shows a cross-section of a portion of the lock member 1022 shown in Figure
10. This cross-section illustrates the welding operation that is carried out after the
bending step. More particularly, Figure 13 shows a claw strip 1026 and a portion of a front
strip 1025. After bending, a zero gap is formed by the sides of the indentation, for
example by sides 413 and 414 as depicted in Figure 4A. To close (weld) the zero gap, a

15 laser beam 1310 is directed from the outer side 1320 of the bend to the inner side 1321 of
the bend. Laser beam 1310 runs substantially along the zero gap inside workpiece 1300.
After welding, a weld root 1330 is formed on the bend outer side 1320 of the weld seam,
and a weld root 1331 is formed on the bend inner side 1321 of the weld seam. Inside
workpiece 1300, two regions 1340 and 1341 are formed after welding. Region 1340 is

20 formed by a substantially triangular weld core 1345 which is fully fused during welding.
Region 1341 is formed by a transitional region between weld core 1345 and region 1346
of the workpiece, which is not involved in the welding operation. Welding from bend outer
side 1320 ensures that a wedge-shaped weld root is formed, the tip of which is oriented
towards bend inner side 1321. The focus 1350 of laser beam 1310 is inside workpiece

25 1300, in particular in region 1340. This focal position, i.e. the position of the focus inside
the workpiece (proceeding from the point at which the laser beam hits the workpiece),
ensures a broad root, with the result that a wide area of the bend outer side is affected. In
the case of W-shaped indentations, in particular, which project out in dovetail fashion in
the bent state, it is thus possible to fuse the zero gaps formed during bending. The region

30 deformed during bending is also fused, with the result that the joint is under less strain

after cooling than in the pre-bent state.

Laser beam 1310, which is used for welding, preferably has a power rating of 10 kW to 14

kW (kilowatts). For a bend angle of approximately 110°, the power rating of the laser



7. The method according to claim 6, in which welding is done using a focused laser beam (1310)
which is aimed from the outer side of the bend (1320) in the workpiece (1300) to the inner side of the
bend (1321), in particular along a zero gap formed by the indentation (410) after 5bending, the focus of
said beam preferably being inside the workpiece (£200). 8. The method according to any one of the
preceding claims, wherein sides (16) which define an indentation (11) forming the weakened point (10)
are undetachably joined together. 10 9. The method according to any one of the preceding claims,
wherein bending is done by free bending, folding or die bending. 10. The method according to any one
of the preceding claims, 15wherein the workpiece (2, 44, 52) is provided by unrolling a steel strip roll
(42), in partic il,. 1.1 % t ing.to f edi i wherein an
indentation (8%{@%%%%%%@ %%%O%%ﬁjﬁ%\?ﬁq%tg aﬁ?%iﬁ%%e% %%%ﬁ%ﬁ@(ﬁﬁgp%%@ g I?a/l steel strip
blank (801), safti THeRiBABRY ot YIB S a1 T ARTRA RO 198 YsnGrREaN T Bf ection (815)
of the steel strijpantainkrafedeblinbropEhkd! .avititeredeéaitpd (866 pesfitibe Steriretiipabsinrk6(801). 12. The
method accordigrdpaabainn dnbic2Snapsresiminsyipolantaiion{8 bo)pr ejertsdsspvibaisierkstip blank (801)

in such a way preferably about 10 kW, with a preferred focal position of approximately -8 mm. The laser
welding beam preferably moves during welding along the workpiece to be welded, in the

viewing direction of Figure 13, with a speed of 1.5 to 1.8 m/min (metres per minute).



that a bending moment (840) in a first region (820) of the steel strip blank (801) which limits a first
portion (821) of the indentation (810) is not transmitted to a second region (830) of the steel strip blank
(801) which limits a second portion (831) of the indentation (810). 30 13. A steel profile, in particular a
steel profile produced by a method according to arpgene of the preceding claims, comprising: a
workpiece (2, 44, 52) which has a weakened point (10) in a bending region. - 25 - 14.The steel profile
according to claim 13, wherein the weakened point (10) is formed as an indentation (11) in the
workpiece (2, 44, 52). 515.The steel profile according to claim 13 or 14, the workpiece (2, 44, 52)
having a substantially V-shaped indentation (11) in the bending region, wherein the sides (16) of the
indentation (11) preferably form an angle rangingftom 90 to 135. 1016.The steel profile according to
any one of claims 13 to 15, the workpiece (400) having a substantially W-shaped indentation in the
bending region. 17. The steel profile according to any one of claims 13 to 16, 15the workpiece (400)
having an inddntatiémeti4) fatpcivising shegre driviile, rdd negiod ¢dhR)ismpithvy stéegoed in a second region
(425), in particular isréviBRENMsEGies: 95 the, ndentadian. 4 10didhieisite st anid 44l thg V-shaped
region (412) prefer%li)alxkforming an angle ranging from approximately 50 to 110. 20

5 forming a weakened point (10) in the region of a planned bend in the workpiece (2,

44,52) and

bending the workpiece (2, 44, 52) to produce a bend in the workpiece (2, 44, 52).

2. The method according to claim 1,
10 wherein the weakened point (10) is formed by forming an indentation (11), in

particular a notch, in the workpiece (2, 44, 52).

3. The method according to claim 1 or 2,
wherein the weakened point (10), in particular an indentation (11) forming the

15 weakened point (10), is formed by milling, rolling, punching or stamping.

4. The method according to any one of the preceding claims,
wherein the weakened point (10) after bending is reinforced by welding, in
particular by laser welding, and preferably by a laser hybrid welding technique.
20
5. The method according to any one of the preceding claims,
wherein an indentation (11) forming the weakened point (10) and which is formed
on an inner side of the bend (21) in the workpiece (2, 44, 52) is reduced in size or
closed during bending, or
25 wherein an indentation (11) forming the weakened point (10) and which is formed
on an outer side of the bend in the workpiece (2, 44, 52) is enlarged during

bending.

6. The method according to any one of the preceding claims,
30 with an indentation (11) forming the weakened point (10) in the workpiece (2, 44,
52),
wherein the indentation (11) formed on an inner side of the bend (21) in the
workpiece (2, 44, 52) is closed after bending by welding, in particular by laser

welding.



18. The steel profile according to any one of claims 16 and 17, the sides of the W-shaped indentation
adjoin the sides of the V-shaped indentation, in particular in such a way that the respective outer sides
of the W-shaped indentation adjoin the sides of the V-shaped indentation. 25 19. The steel profile
according to any one of claims 13 to 18, the the wakpiece (2, 44, 52) having a weld seam (30), in
particular a laser weld seam, for reinforcing the weakened point (10) in the bending region (12).
3020.A sheet pile, in particular a Z sheet pile formed by a steel profile which is produced by a method
according to any one of the preceding claims. 21.A sheet pile, in particular a Z sheet pile, comprising:
a lock member (512; 1012) for connecting the sheet pile (511; 1011) to a lock 35member (522; 1022)

of another shegt pile (95%%&]%9 ggo%lgé% H%qgrt element, - 26 - comprising a neck strip (513; 1013)
extending from a wan section (515; 1015) of the sheet pile (511; 101%{§éin particular substantially at

right angles thereto™aHHCH WRIKN St E5 24151912 SR EEARRE FEANtHE Ha K Sy @189 163), wherein
the claw strip (514;theddleissisidcrittng babstAAZRNIy theanknipes &130p)toftl BrieasidO®f ithearticular at
an angle of 100 to 13Rd (@ 3he, Negastirl2ipgldid) gasioneeng (RORdbRREIP{4N® etaw strip (514;

1014) faces the wall SeaHon (315i19134 B2t HEShSS s 365 HRG DKEIRi Zoo).

8. The method according to any one of the preceding claims,
wherein sides (16) which define an indentation (11) forming the weakened point
(10) are undetachably joined together.
10
9. The method according to any one of the preceding claims,

wherein bending is done by free bending, folding or die bending.

10. The method according to any one of the preceding claims,
15 wherein the workpiece (2, 44, 52) is provided by unrolling a steel strip roll (42), in

particular a coil.

11. The method according to any one of the preceding claims,
wherein an indentation (810) is introduced before bending into a workpiece (800) in
20 the form of a steel strip blank (801), said indentation being oriented substantially
transverse to the longitudinal direction (815) of the steel strip blank and being open
at a lateral edge (816) of the steel strip blank (801).

12.  The method according to claim 11,
25 wherein the indentation (810) projects into the steel strip blank (801) in such a way
that a bending moment (840) in a first region (820) of the steel strip blank (801)
which limits a first portion (821) of the indentation (810) is not transmitted to a
second region (830) of the steel strip blank (801) which limits a second portion
(831) of the indentation (810).
30
13. A steel profile, in particular a steel profile produced by a method according to any
one of the preceding claims, comprising:

a workpiece (2, 44, 52) which has a weakened point (10) in a bending region.



10the neck strip (1013) being oriented at an angle (w) of at most 90, in particular at an angle of
approximately 20 to 50, preferably 30 to 40, to the wall section (1015). 23. A sheet pile, in particular a
Z sheet pile, comprising: 15a lock member (522; 1022) for connecting the sheet pile (521; 1021) to a
lock member (512; 1012) of another sheet pile (51251011) or of a support element, comprising a neck
strip (523; 1023) extending from a wall section (527; 1027) of the sheet pile (521; 1021), in particular at
right angles thereto, a head strip (524; 1024) extending from the neck strip (523; 1023), in
particular 20substantially at right angles thereto, a front strip (525; 1025) extending from the head strip
(524; 1024), in particular substantially at right angles thereto, and a claw strip (526; 1026) extending

from the front sfrip (325 téeq%@mgvgl% e;m]H][g 85?@( strip (526; 1026) is oriented substantially at an angle
(3; L.p) of at 25 least 90 In particular at an an 3) of 100 to 130 to the front strip (525; 1025), and

extends from the fréfﬁleé‘ﬂ“p”l%ﬁ’ga'ﬁ‘?g)pﬂ”é( 5 Bé’be?jﬁiéﬂ (5’?8 ai@'?@ﬂ?dﬂﬂl?d‘“é&)‘ﬂ*@?leck strip
(523; 1023), the he&dl 4tip2]524; 1024) and the front strip (525; 1025). 3024.The sheet pile according
to claim 23, wherein the neck strip (1023) is oriented at an angle (x) of at most 90, in particular at an

angle of a!ppmfgmatﬁjg JETOR (oA MY« s %gqg Iyoé}:ﬁalm PPe 19 £he wall section (1027) and/or wherein the

head strip (1024) is oriented at an angle (cp) of at most 90, in 35particular at an angle of approximately
20 to 50, preferably™$016 %% ﬁ’re“ﬁegﬁ) ﬁ@&ﬁfﬁ?ﬁﬂﬂ/ﬂ‘y V??apﬁ%é‘ldéﬁ?\t%‘@f%}ﬁ BiH5 (1025) is
oriented at an anglé¢ayiod saginoswdeein harsidatar1al ahtiiccntetipptbXirprgfetgtBofenyen preferably 45
to 60, to the head shigIé82fhg from 90° to 135°.

10 16. The steel profile according to any one of claims 13 to 15,
the workpiece (400) having a substantially W-shaped indentation in the bending

region.

17.  The steel profile according to any one of claims 13 to 16,
15 the workpiece (400) having an indentation (410) which is V-shaped in a first region
(412) and W-shaped in a second region (425), in particular in a bottom region of
the indentation (410),
the sides (413, 414) of the V-shaped region (412) preferably forming an angle
ranging from approximately 50° to 110°.
20
18.  The steel profile according to any one of claims 16 and 17,
the sides of the W-shaped indentation adjoin the sides of the V-shaped indentation,
in particular in such a way that the respective outer sides of the W-shaped
indentation adjoin the sides of the V-shaped indentation.
25
19. The steel profile according to any one of claims 13 to 18,
the the workpiece (2, 44, 52) having a weld seam (30), in particular a laser weld

seam, for reinforcing the weakened point (10) in the bending region (12).

30 20. A sheet pile, in particular a Z sheet pile formed by a steel profile which is produced

by a method according to any one of the preceding claims.

21. A sheet pile, in particular a Z sheet pile, comprising:
a lock member (512; 1012) for connecting the sheet pile (511; 1011) to a lock
35 member (522; 1022) of another sheet pile (521; 1021) or of a support element,



The sheet pile according to any one of claims 21 and 24, in which the claw strip (1026) is oriented
substantially at an angle (Li) of 120 to 140 to the front strip (1025). The sheet pile according to any one
of claims 21 and 22, wherein one end (402; 502; 503) of the claw strip (514; 524) is rounded. A sheet
pile wall comprising at least two sheet piles, in parteeular Z sheet piles, according to any one of the
preceding claims. A system for producing a steel profile from a workpiece, in particular a steel blank,
preferably a steel strip blank (4, 702), comprising: a weakening device (14, 56) for forming a weakened
point (10) in the workpiece (2, 44, 52), in particular an indentation (11), in the region of a planned bend
in the workpiece (2, 44, 52) and 20a bending device (20, 60, 725) for bending the workpiece (2, 44,

52) in the region of é@%gﬁ%ﬁéi&gﬁ&%ﬁé g%?%: ?313IQ?téégﬁrﬁcﬂﬁcao{}@ﬁ‘get&iﬁaﬂﬂszqo?@l&e‘%’lrig“9

a feeding device (50, I providi e workpiece / SQ,Jn particular the 25 blank,
preferably the steel'8&RIERIE (27 7d9). 130" AHECHA RSO HGBt ARYTHBST 2 29, wherein a
cutting device (43) B qradiedtt diitegterdircranihdeddkotricd staelBidip coil (42) into workpieces
(2, 44, 52). 30 31. TheR¥SIRECRGCSRHINE 10 AW0SRhES Wik whSeiRRLHENG dgwca (720) is
designed ko introduge ardadeniaienEaUhiGD 1 seteniedsuisiariallgpsesaadne longitudinal

direction (815) of the steel strip blank and which is open to a lateral edge (816) of the steel strip blank
(801) and one end (502; 1002) of the claw strip (514; 1014) facesthe wall section (515;

1015).

22.  The sheet pile according to claim 21,
10 the neck strip (1013) being oriented at an angle (w) of at most 90°, in particular at
an angle of approximately 20° to 50°, preferably 30° to 40°, to the wall section
(1015).

23. A sheet pile, in particular a Z sheet pile, comprising:

15 a lock member (522; 1022) for connecting the sheet pile (521; 1021) to a lock
member (512; 1012) of another sheet pile (511; 1011) or of a support element,
comprising a neck strip (623; 1023) extending from a wall section (527; 1027) of
the sheet pile (521; 1021), in particular at right angles thereto,

a head strip (524; 1024) extending from the neck strip (623; 1023), in particular

20 substantially at right angles thereto,

a front strip (525; 1025) extending from the head strip (524; 1024), in particular
substantially at right angles thereto, and

a claw strip (526; 1026) extending from the front strip (525; 1025),

wherein the claw strip (526; 1026) is oriented substantially at an angle (B; w) of at

25 least 90°, in particular at an angle () of 100° to 130°, to the front strip (525; 1025),
and extends from the front strip (525; 1025) in a U-shaped region (528; 1028)
formed by the neck strip (523; 1023), the head strip (524; 1024) and the front strip
(525; 1025).

30 24. The sheet pile according to claim 23,
wherein the neck strip (1023) is oriented at an angle (x) of at most 90°, in particular
at an angle of approximately 30° to 70°, preferably 45° to 55°, to the wall section
(1027) and/or
wherein the head strip (1024) is oriented at an angle (¢) of at most 90°, in
35 particular at an angle of approximately 20° to 50°, preferably 30° to 40°, to the neck
strip (1023) and/or
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wherein the front strip (1025) is oriented at an angle (o) of at most 90°, in particular
at an angle of approximately 30° to 70°, preferably 45° to 60°, to the head strip
(1024).

The sheet pile according to any one of claims 21 and 24,
in which the claw strip (1026) is oriented substantially at an angle (y) of 120° to
140° to the front strip (1025).

The sheet pile according to any one of claims 21 and 22,
wherein one end (402; 502; 503) of the claw strip (514; 524) is rounded.

A sheet pile wall comprising at least two sheet piles, in particular Z sheet piles,

according to any one of the preceding claims.

A system for producing a steel profile from a workpiece, in particular a steel blank,
preferably a steel strip blank (4, 702), comprising:

a weakening device (14, 56) for forming a weakened point (10) in the workpiece (2,
44, 52), in particular an indentation (11), in the region of a planned bend in the
workpiece (2, 44, 52) and

a bending device (20, 60, 725) for bending the workpiece (2, 44, 52) in the region
of the weakened point (10).

The system according to claim 28, comprising
a feeding device (50, 704) for providing the workpiece (2, 44, 52), in particular the
steel blank, preferably the steel strip blank (4, 702).

The system according to any one of 28 to 29,
wherein a cutting device (43) is provided for dividing a steel strip fed from a steel

strip coil (42) into workpieces (2, 44, 52).

The system according to any one of 28 to 30,
wherein a cutting device (720) is designed to introduce an indentation (810) which
is oriented substantially transverse to the longitudinal direction (815) of the steel

strip blank and which is open to a lateral edge (816) of the steel strip blank (801).





