Title: COLD ROLL FORMING APPARATUS [err] Abstract: A cold roll
forming mill for the manufacture of hollow flange scam welded beams
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and welding station (2) and a shaping station (3). Either or both of the
forming and shaping stations (1, 3) comprjse independently supported
side engaging roll combinations (7, 12) adapted, in use, to roll either or
both of opposite sides of the strip. Adjadqgmi gansverse pairs of side
engaging roll (7, 12) combinations are selectively movable relative to

each other in a transvexge oDeRBILFEORNMING ARE ARAFUSH of travel of
said strip through said mill. At least some of the side engaging roll

combinations (7, 12) are drivereDyigFroisE GNS(ENFHOMthin the forming
and shaping stations (1, 3) engage the strip between opposite edges

thereof. WO 2006/G%30 iRvEXEDI\ i$200h6A8ABWIIT iMproVemMeRtRMLEold roll
FORMING APPARATUS" FIELD OF THE INVENTION This invention is

concgppefingithiigprovements in cold roll 5 forming mills. The invention is
concerned particularly, although not exclusively, with aspects of a cold

roll forming mill for fpBoviflasigionMeésnbessicoredpagintiulgrithe although not
invention is concerned with aspects of a 10 cold roll forming mill for the

contirgessReRLIolith chspedteetded lldwdliafigartiegnaill for hollow flange
BACKGROUND OF THE INVENTION
members.

More particularly, the invention is concerned with aspects of a
cold roll forming mill for the continuous production of dual welded hollow
flange beams.

BACKGROUND OF THE INVENTION

It is known to produce hollow flange members by cold forming
light gauge steel strip to form a section having a planar web and hollow
triangular cross-section flanges extending along opposite sides of the web.
United States Patents 991603 and 3,342,007 describe the manufacture of
such beams by a cold forming process wherein the free edge of the hollow
flange lies adjacent the edge of the web but is not secured thereto. These
hollow flanges are known as “open” flanges and lack torsional resistance.

United States Patent 3,698,224 describes the manufacture of
hollow flange beams by a cold forming process wherein seam welded steel
tubing is subjected to a shaping process which flattens the tube to form a

hollow flange beam with a pair of juxtaposed webs.

In order to improve the section efficiency of “open” flange



It is known to produce hollow flange members by cold forming light gauge
steel strip to form a section having a planar web and hollow 15 triangular

W@ 2986/ #Wetibn flanges extending along opposite sides of the WSIT/AN#008/000898
States Patents 991603 and 3,342,007 describe the manufacture of such
beams by a cold forming process wherein ¢he free edge of the hollow
flange lies adjacent the edge of the web but is not secured thereto. These

hollow diange & HasKbeun Rropered’ thasaasanid adgessitnabrasitantianges to
20 United States Patent 3,698,224 describes the manufacture of hollow

flangeregels tevimsriddesriRmareafaeseiareis fangeseldatieicsiates Patents
tubing is subjected to a shaping process which flattens the tube to form a

hollovg Yaysoss2eam WD 86 B13Y 7 66anase 6 \86R53 53 arelstribdrpigforihed thin
section efficiency of "open” flange WO 2006/000019 PCT/AU2005/000898

2 be@@agb s SReAaPeP assshie varereiihe dfdesméthalbolipthéaedgs of the

to the web to improve torsional stiffness in the flanges. United States

sPaterfipliev Ifahge. i€ 421980, foIhé Mbantehnbddidsitieeddes dydasteners,
formed thin gauge hollow flange beams wherein a lip formed along the

edge gfiBR pditdeatidianaspist sesiding tr the Wah intermediate its edges
by fasteners, clinch perforations, spot welding or the like. Russian

Inventor's CertificatR §g5idR Iriestobs Cartifithierd 2y 2Bidegavipesaltnid formed
flange beam wherein the free edges of the hollow flanges are formed as

interngly tpidge hesiowtamgd deaitn whepeir the frebovddeslantheshadiawdtanges

localized crushing under load. A side wall of the hollow flange is welded
by a filles Weshéel the enlgerefihdoldutdiferorafdanatidhs to support the hollow
10 flanges against localized crushing under load. A side wall of the hollow
flange is welded by a fillet weld to the edge of the web to form a “closed”

- flange.

In order to reduce the costs of manufacture of cold formed
“closed” hollow flange beams, an in-line dual welding process was devised
15 and described in United States Patent 5,163,225, in respect of which, the
assignee of the present invention is the successor in title. The dual welding
process described for the first time an in-line high frequency induction or
resistance welding process wherein a free edge of a hollow flange was
welded to the face of the strip of metal to form a weld seam adjacent the
20 edge of the web of the hollow flange beam so formed. In that process, a
conventional tube rolling mill was adapted to produce hollow flange beams
having circular cross-section flanges at the weld station, the circular cross-

section flanges subsequently being shaped to triangular cross-section to

form “Dogbone” (Registered Trade Mark) beams.



- flange. In order to reduce the costs of manufacture of cold formed
"closed" hollow flange beams, an in-line dual welding process was

W@a¥is®do1s and described in United States Patent 5,163,225P(T&Ep@SIa9H898
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which, the assignee of the present invention is the successor in title. The
dual welding process described for the firgt time an in-line high frequency
induction or resistance welding process wherein a free edge of a hollow

flange was weldedmiajiatsrafijraifcaireio felitivela neidwaanye of web
adjacent the 20 edge of the web of the hollow flange beam so formed. In

that pspeEfsnge GABNRNERGA HdproipliiiBdf watadaiperigespdreriaptation to
hollow flange beams having circular cross-section flanges at the weld

statiog, dbavdrtidaaraip stactor laagedAslreaddotiydevigaiippiedtiag in the
triangular cross-section to form "Dogbone" (Registered Trade Mark)

beamscd¥© 08BN,/ AldBANGAGIRBY R Winlitayéntmdive in terms of
satisfactory for a relatively narrow range of web and flange widths and a

narroyg&Ringisgoameargestriiorobegasf, avlladefsatpridryen demetsonetichll caused
structure was considered to be not only limiting in the scope of beam

sizes guHisissramsiigirodndtbapdalvntimsieath tinmesaofdll Isttangiegneas required
large number of roll sets of large diameter which caused considerable

unprofdicii efiéeuhtineRenszé e reveradffcviieseipumadh aining weld seam
different beam size. Moreover, difficulties in maintaining weld seam

stabilgyabigsatheeedredisiationitationsait ¢isldalaetgharhjght nejtect Cate.

proposal to address some of the shortcomings in the 10 original

"Dogbone” processQyas plegniictin athitedsStatereReftéhe shortcomings in the
original “Dogbone” process was described in United States Patent
5,403,986. This document proposed a tandem mill structure with separate
spaced cold forming mills inclined to a longitudinal axis in a forming section

of the mill. Shaped flanges, independently produced from separate strips of

metal were brought together with a third planar web strip such that the edges

15 of the web protruded between the free edges of the flanges prior to welding.

The welding and forming stations were substantially the same as those
described in United States Patent, 5,163,225.
As used herein, the expression “ERW” refers to electrical

resistance or induction welding using either contacts or induction

20 coils/impeders to create a current in the member and other forms of electrical

resistance welding.
It is an aim of the present invention to overcome or alleviate at
least some of the disadvantages of prior art methods and apparatus for the

production of hollow flange seam welded beams.



5,403,986. This document proposed a tandem mill structure with separate
spaced cold forming mills inclined to a longitudinal axis in a forming

W@ anigenootthe mill. Shaped flanges, independently produced BGHAU2005/000898
separate strips of metal were brought together with a third planar web
strip such that the edges 15 of the web progruded between the free edges
of the flanges prior to welding. The welding and forming stations were

substantially the same as tHosVGRYIDEATIH E NWE RTEIOH Patent,
5,163,225. As used herein, the expression "ERW" refers to electrical

resistance or inductiutwieiifigdo.sing aspeciconthetinvemtibicthere@ provided a
coils/impeders to create a current in the member and other forms of

electrigaid reslisfanetmyatdingort tissamaimufaictoesp ufskollaw dlaimeteeam welded
overcome or alleviate at least some of the disadvantages of prior art

methastsaans! fappesasirgyiersinp of aceieiosaid hallaseritmnizingeam welded
beams. WO 2006/000019 PCT/AU2005/000898 4 SUMMARY OF THE
SNVENTION Accordinfgimingestetjmet of the invention there is provided a
cold roll forming mill for the manufacture of hollow flange seam welded
beams from a singla sigignoiguieialasdidetdingstatismarida forming
station; a seam guide and welding station; and, a shaping station, said mill
characterized in tha sita@ir Siatfiowf ssid riulincingratitiopeahia Haad either or both
shaping station comprises independently supported side engaging roll
combighigans fataniedsiaticsearalredidpgiumiing station comprises independently
supported side engaging roll combinations adapted, in use, to roll opposite
10 sides of said strip, adjacent transverse pairs of said side engaging roll
combinations being selectively movable relative to each other in a transverse
direction perpendicular to a direction of travel of said strip.

Suitably, some or all of said side engaging roll combinations
are idler rolls.

15 If required, some or all of said side engaging roll combinations
are drive rolls.

Preferably, drive rolls, spaced within said forming station and
spaced within said shaping station engage a central region of said strip
between formed edges thereof.

20 If required, some or all of said drive rolls may engage said strip
over a substantial portion thereof between formed edges of said strip.

Alternatively, some or all of said drive rolls may engage said

strip adjacent a central portion spaced from said formed edges.

In a still further alternative, some or all of said drive rolls may



10 sides of said strip, adjacent transverse pairs of said side engaging roll
combinations being selectively movable relative to each other in a

War 2006090989 direction perpendicular to a direction of travel of JAid/atipN05/000898
Suitably, some or all of said side engaging roll combinations are idler
rolls. 15 If required, some or all of said sidg engaging roll combinations
are drive rolls. Preferably, drive rolls, spaced within said forming station

and djasér sppisseaTenaed segés tinesiort. of said
strip between forme edges thereof. 20 If required, some or all of said

drive rolls may enggge SRifsviélideParsosuioii@nirighogtiol toeneidfations may be
between formed edges of said strip. Alternatively, some or all of said

drive Y rATsy SR YaSSHRIteStEN Sdivg erimersntral portion spaced from
said formed edges. In a still further alternative, some or all of said drive

rolls may WO 2006fp L TIRH2088E0p848 DENgHde sidid stfigaging roll
adjacent opposed formed edges thereof. The transverse pairs of side

5eNgagivmbMatRINBIRRIPDE Maydisy MRl ohregorativen edisstaad frame.
frames. If required, transverse pairs of said side engaging roll 5

combinations may g m@ipbl¥alPuBlEdstind Chares ik stelddiiveip. movable
Suitably, said roll stand frames are selectively movable transversely of a
mill beginEberiasyeEsmprbisdf side engaging roll combinations may be

The transverse pairs of side engaging roll combinations may be
aligned in a transverse plane perpendicular to a direction of travel of a strip

10 of metal between said side engaging roll combinations.

Preferably, each of said transverse pair of side engaging roll
combinations is located in a respective longitudinally spaced transverse
plane perpendicular to a direction of travel of a strip of metal between said
side engaging roll combinations.

15 If required, at least one of a side engaging roll of a side
engaging roll combination is rotatably mounted on an inclined axis lying in a
transverse plane perpendicular to a direction of travel of a strip of metal
through said side engaging roll combination.

At least one side engaging roll of a side engaging roll

20 combination may be rotatably mounted on a horizontal axis lying in a
transverse plane perpendicular to a direction of travel of a strip of metal
through said side engaging roll combination.

Suitably, at least one side engaging roll of a side engaging roll

combination is rotatably mounted on a vertical axis.



aligned in a transverse plane perpendicular to a direction of travel of a

strip 10 of metal between said side engaging roll combinations.
weredebityeach of said transverse pair of side engaging roll PCT/AU2005/000898

combinations is located in a respective longitudinally spaced transverse

plane perpendicular to a direction of travel@f a strip of metal between said

side engaging roll combinations. 15 If required, at least one of a side

engaging roll of a sjgleegfugregingsid ehivbinallennsaytaltaiyatounlied said side
an inclined axis lying in a transverse plane perpendicular to a direction of

travelgfgagiig Afiniabihations atkingiderdihpading roll combination. At
least one side engaging roll of a side engaging roll 20 combination may

be rotatably mounte3iiatayhariyantall afisdidrzg ieest vaesfasidaangaging roll of
perpendicular to a direction of travel of a strip of metal through said side

engagingde b sgaiinatitncdsnbitdfioatisaatataiesmeseraxigiselectiveélp angularly
side engaging roll combination is rotatably mounted on a vertical axis.
5WO 28@iek1a0M th ROJI4Ne 200y QRABeRdiciize doisedireatibdroftrallelrnbp metal

alternate with said side engaging roll combinations along a mill bed.
Suitalglyipainysaidiinil.said at least one of a side engaging roll of a side
engaging roll combination is rotatable on an axis selectively angularly 5
adjustable in a planerbfegapirpeaiticdeveo rmliremteorafatedebetweentgpairs of
strip in said mill. Preferably, said drive rolls are located between pairs of
longitudinally spaced side engaging roll combinations along said mill bed.
Suitably, said seam guide and welding station includes a seam
10 guide roll stand having at least one seam guide roll having a circumferential
shoulder pivotally mounted on an inclined rotational axis lying in a transverse
plane perpendicular to a direction of travel of said strip.
If required, said at least one seam guide roll may be selectively
movable along said inclined axis.
15 The rotational axis of said seam guide roll may be selectively
angularly adjustable in said transverse plane.
Preferably, the seam guide and welding station includes a weld
box stand having at least one squeeze roll pivotally mounted on an inclined
rotational axis lying in a transverse plane perpendicular to a direction of
20 travel of said strip.
Suitably, said at least one squeeze roll may be selectively
movable along said inclined axis.

If required, the rotational axis of said at least one squeeze roll

may be selectively angularly adjustable in said transverse plane.



longitudinally spaced side engaging roll combinations along said mill bed.

Suitably, said seam guide and welding station includes a seam 10 guide
Woslhatan ttaving at least one seam guide roll having a circun#€mAlIiap05/000898

shoulder pivotally mounted on an inclined rotational axis lying in a

transverse plane perpendicular to a directjon of travel of said strip. If

required, said at least one seam guide roll may be selectively movable

along said inclined pidse bl eoigatip nalomsisobf sl feaninguiddisodmddyr said
be selectively angularly adjustable in said transverse plane. Preferably,

the sestaavi Pofis gl B orstatisbilyiroludesiednalc hwustimg! fraviegrateasably
least one squeeze roll pivotally mounted on an inclined rotational axis

lying igeiirabiy &5 rRepeciieerfrthingarold staticcatiaronfa 2haping flsstand.
strip. Suitably, said at least one squeeze roll may be selectively movable

along said inclined mrisqifiredjuines dhmeotatetabisad fearirg redstanwor said
squeeze roll may be selectively angularly adjustable in said transverse

splanes N4PiR§ F6IROARILOHRCBIALAROOF3000E8R] ThPaafenablng feoienaieasably
of said forming rolls and/or said shaping rolls may be rotatably journalled

in a msitiap|&ace relprstivy forminghisiitetare gyetitve feharingotill stand.
stand and/or a shaping roll stand. If required, one or more sets of said

forming rolls and/orSgitebly skajingoalistingframeoiatabliy gtabtaliadartransverse

mounting frame releasably securable to a respective forming roll stand

and/oprnbapérpenlisidad.to a direction of travel of said strip through said
mounting frame.

10 Preferably, said seam guide and welding station comprises:

a seam roll stand rotatably supporting at least one seam roll
adapted, in use, to guide a free edge of a contoured edge region of said
metal strip into linear alignment with a predetermined weld axis spaced from
said free edge on a surface of said metal strip; and,

15 a weld box stand rotatably supporting at least one pair of
squeeze rolls, in use, to urge said free edge when heated to a predetermined
temperature into fused engagement with a correspondingly heated said weld
axis on said surface, said pair of squeeze rolls co-operating, in use, to guide
said free edge through a predetermined linear trajectory substantially along

20 an incidence axis of a subsequent weld junction between said free edge and
said surface of said metal strip whereby energy imparted to said cold formed
member is focussed by a proximity effect along said predetermined weld axis

of said surface.

Suitably, said electrical currentis induced in said free edge and



Suitably, said mounting frame is adjustable in a transverse plane
perpendicular to a direction of travel of said strip through said mounting

Wor200€0001Preferably, said seam guide and welding station cROprsE20%000898

seam roll stand rotatably supporting at least one seam roll adapted, in
use, to guide a free edge of a contoured e@ge region of said metal strip
into linear alignment with a predetermined weld axis spaced from said

free egigig QreRISedRse 1) sridtmeiPLeHtacRI. sidlgblyelth§ayintrBgid metal strip

rotatably supporting at least one pair of squeeze rolls, in use, to urge said

free eggRydRARPIR®S 8RS0 SATHIRRId tRgiesTature into fused

engagement with a correspondingly heated said weld axis on said

surface, said pair ofggfsteBl I @tideteericainduRNSE, idagsteirsaildrRee edge
edge through a predetermined linear trajectory substantially along 20 an

incidease suig WeRkiTebrsTbanviIndd dtioelicsi hrinesnsiykiine @itagesid metal
said surface of said metal strip whereby energy imparted to said cold

sformeskripamiebianecyesesnaioalarowmnityipéetibnlofigremel of said metal strip
predetermined weld axis of said surface. Suitably, said electrical current

is indgrefethaigitee edge and WO 2006/000019 PCT/AU2005/000898
8 said weld region by electrical contactors slidably engaging said metal

strip adjacent said Pesgfaads aadeadt oveldfegldpairefetplagzeaills is angularly
electrical current is induced in said free edge and said weld region by an

inductieieedslens ek peisemdicysdid aditectiontoptiaveptfremid metal strip
perpendicular to a direction of travel of said metal strip

therebetween.
10 At least one of said pair of squeeze rolls may be adjustable
relative to the other of said pair in a direction perpendicular to a rotational
axis of said at least one of said pair of squeeze rolls.

Suitably, said weld box includes web support rolls rotatable
about parallel respective axes perpendicular to a direction of travel of a metal
15 strip member therebetween.

If required, a web support roll may have a contoured outer
edge to function as one of said pair of squeeze rolls.

The apparatus may include more than one seam roll stand.

If required, at least one of said seam roll stands includes a
20 seam roll having a circumferential shoulder thereon, said circumferential
shoulder, in use, providing an abutment for said free edge of said metal strip.

Suitably, a contoured guide roll is provided, in use, to urge said

free edge of said metal strip into abutment with said circumferential shoulder.

If required, a rod-shaped impeder supported at one end



therethrough. Preferably, at least one of said pair of squeeze rolls is
angularly adjustable in a plane perpendicular to a direction of travel of
waadateaal strip therebetween. 10 At least one of said pair ofBGUIA&E2605/000898
rolls may be adjustable relative to the other of said pair in a direction
perpendicular to a rotational axis of said agleast one of said pair of

squeeze rolls. Suitably, said weld box includes web support rolls rotatable

abouttherebt) (gsstesine ekeaideopendicraréosedirectihrstiritayedxteads into a
metal 15 strip member therebetween. If required, a web support roll may

have aglisviointedoLiéa edatolorddnetige rymreafiswit peiadbtipieeze
rolls. The apparatus may include more than one seam roll stand. If

required, at least onkcobediitgleamathkstaspisctud tiienve 2bscheradd provided a
having a circumferential shoulder thereon, said circumferential shoulder,

in usempthvidiog esldipolinferiog salibilew daggeimaidveetfibstrin single strip of
Suitably, a contoured guide roll is provided, in use, to urge said free edge

5of saighestaiakssiidmieith el womptising $edtepsioferential shoulder. If
required, a rod-shaped impeder supported at one end WO 2006/000019

PCT/AU2005/0008gBivihtherecdialpsttipathradghid cotdaoitiogensitierg driven rolls
stands, extends into a hollow interior of a contoured edge region of said

metal siipghurargiagae eatiadregipaadfoddit striggntion there is provided

a method of cold roll forming a hollow flange member from a single strip

of forming a contour along at least one edge region of said strip
by forming rolls; |

10 continuously seam welding by an ERW process a free edge of

said at least one edge region to a surface of said strip along a predetermined

weld region to form a hollow flange; and,

shaping said hollow flange by shaping rolls to form a shaped
hollow flange of desired cross-sectional configuration.

15 If required, one or more of said forming rolls may be driven.

In addition, or alternatively, one or more of said shaping rolls
may be driven.

Suitably, forming of said hollow flange is effected by one or
more forming rolis rotatably supported about a pivotal axis inclined at an
20 angle between vertical and horizontal in a transverse plane perpendicular to
a direction of travel of said strip of metal.

If required, shaping may be effected by one or more shaping

rolls rotatably supported about a pivotal axis inclined at an angle between

vertical and horizontal in a transverse plane perpendicular to a direction of



5 metal, said method comprising the steps of: driving a metal strip through

a cold rolling mill by driven rolls engaging a planar central region of said
wWa2HeeAnting a contour along at least one edge region of said®€®ipURIS/000898

forming rolls; 10 continuously seam welding by an ERW process a free

edge of said at least one edge region to ajgurface of said strip along a

predetermined weld region to form a hollow flange; and, shaping said

hollowragayefaarhagiporatietalform a shaped hollow flange of desired

cross-sectional configuration. 15 If required, one or more of said forming

rolls may be driven Forailitisisaid alidovafiealye oneydsereffeatédaig forming rolls

shaping rolls may be driven. Suitably, forming of said hollow flange is

effectagobintereivionyitadioailingpatsd ttataviyrsempetatirapplareep) il spaced

axis inclined at an 20 angle between vertical and horizontal in a

transvgpeeating plaegchdioyipatallel threathoibicrave pépadditigesto a direction

metal. If required, shaping may be effected by one or more shaping rolls

Fotatabitisiehoftedidzitp apivetal axis inclined at an angle between

vertical and horizontal in a transverse plane perpendicular to a direction of

WO 2006/000019 PSLIitatb08bINGHE ddidtizokdwl Sardjetmpeyf beeteffected by

Forming of said hollow flange may be effected by forming rolls mounted

in longhagiingy lyotipanedritad smeose ibpdiredl yospces fremisv@aearperating planes,

10

15

20

said spaced operating planes being parallel to each other and perpendicular
to a direction of travel of said strip of metal.

Preferably prior to said step of continuous seam welding, said
free edge is aligned linearly with a predetermined weld axis on said surface
of said strip and said at least one free edge is guided through a
predetermined linear trajectory along an incidence axis of a subsequent weld
junction between said at least free one free edge and said surface whereby
energy imparted to said hollow flange member is focussed by a proximity
effect along said predetermined weld axis on said surface prior to fusing said
at least one free edge thereto.

If required, said at least one free edge is aligned with said weld
region by one or more seam rolls each having a circumferential shoulder
providing an abutment for said at least one free edge.

Said at least one free edge of said metal strip may be urged
into abutment with said circumferential shoulder by a contoured guide roll.

Suitably, said metal strip is supported centrally by opposed

cylindrical roll surfaces adjacent said weld region as said at least one free



operating planes being parallel to each other and perpendicular to a

direction 5 of travel of said strip of metal. Suitably, shaping of said hollow
Wolanperonenp be effected by shaping rolls mounted in longitudiREIYAS[288&000898

transverse operating planes, said spaced operating planes being parallel

to each other and perpendicular to a diredtion of travel of said strip of

metal. 10 Preferably prior to said step of continuous seam welding, said

free egggdssalietisdlihneatiy tridna witdesdroireanieieridbsiroakier,
surface of said strip and said at least one free edge is guided through a

predetermined line@digstdtsastalnedras euydaney briguitiedtdwariieaid closure
weld junction between said at least free one free edge and said surface
wherglyith estergyreyetanditedaahigts ol dting etonstripesistic dsecalijustably
a proximity effect along said predetermined weld axis on said surface

prior thdugitsdsseanatrddigst one free edge thereto. If required, said at least

one free edge is aligned with said weld region by one or more seam rolls
5each having a circupréferabdy, saidl detrle2@ pomedireg aadgbubiheaidonstat strip is
at least one free edge. Said at least one free edge of said metal strip may
be urggiidétdrabughesdidipresteterimineddrajeztbsh byl dectytauredisqueskze roll
guide roll. Suitably, said metal strip is supported centrally by opposed
cylindéxndihgusiaresaidiicoetouset suefdcegibsaad swtbhsicdpsbetvestaspaced
WO 2006/000019 PCT/AU2005/000898 11 edge is urged into abutment
with sgitbstemtiafigrpatialleirenritict ffaesaiasait coatvascddspueezehell.
guided toward said closure
Weld energy may be imparted to said free edge and said
10 predetermined weld region by an electrical induction coil or contactors, said
coil extending substantially around said metal strip in a plane substantially
perpendicular to a longitudinal axis thereof.
If required, an elongate rod-like induction impeder supported at
one end may extend within a hollow interior cavity of said contoured surface
15 to a region adjacent a closure region where said at least one free edge is
fused to said surface of said metal strip.
BRIEF DESCRIPTION OF THE DRAWINGS
In order that the various aspects of the invention may be more
fully understood and put into practical effect, reference will now be made to
20 preferred embodiments illustrated in the accompanying drawings in which:
FIG. 1 is a schematic side elevational view of a forming station
and edge preparation and welding station of a cold roll forming mill;

FIG. 2 is a schematic side elevational view of a shaping station

of a cold roll forming mill;



region at a predetermined angle relative to strip surface by adjustably
mounted seam rolls. 5 Preferably, said at least one free edge of said
WOorRstel@9i39ds guided through said predetermined trajectory bRGI/AU2005/000898
contoured squeeze roll extending over said contoured surface of said

metal strip between spaced substantially garallel contact faces of said
contoured squeeze roll. Weld energy may be imparted to said free edge

and said 10 predetgq@ingdmis reghimatieal¢lectrnd #levation epikadriven roll
contactors, said coil extending substantially around said metal strip in a

plane suhgigntadwitegieadiigar to a longitudinal axis thereof. If required,
an elongate rod-like induction impeder supported at one end may extend

within a hollow interFIG:ayighohvsaidicomiatisallysafeae elévtrioregiarforming roll
adjacent a closure region where said at least one free edge is fused to

said sgthpep of said metal strip. BRIEF DESCRIPTION OF THE
DRAWINGS In order that the various aspects of the invention may be

gnore fully understopizamdshdivstediesitidaijestraafasrietiorilofiensbam guide
made to 20 preferred embodiments illustrated in the accompanying

drawing$ gtamaich: FIG. | is a schematic side elevational view of a forming
station and edge preparation and welding station of a cold roll forming

mill; FIG. 2 is a schéGii¢ sidmeie\wilmabtieaVpfa siiepisigwitivanobfa welding
cold roll forming mill; WO 2006/000019 PCT/AU2005/000898 12 FIG. 3
showsapghgatatically a front elevation of a driven roll
FIG. 7 shows schematically a front elevation of a weld box

10 stand;

FIG. 8 shows schematically the operation of the squeeze rolls
in the weld box stand;

FIG. 9 shows schematically front, side and rear elevations of a
shaping roll stand,;
15 FIG. 10 shows schematically side and front elevations of a
turk’s head roll stand.

As used herein, the expression “front elevation” means a view
in the direction of travel of a strip of metal therethrough.

Moreover, like numerals are employed for like features in the

20 drawings for the sake of clarity.

DETAILED DESCRIPTION OF THE DRAWINGS



stand fitted with side rolls; FIG. 4 shows schematically a rear elevation of
a forming roll stand; 5 FIG. 5 shows schematically a rear elevation of a

waagareapaide roll stand; FIG. 6 shows schematically a side el RGTidV2f0&/000898
welding apparatus; FIG. 7 shows schematically a front elevation of a weld

box 10 stand; FIG. 8 shows schematically ghe operation of the squeeze
rolls in the weld box stand; FIG. 9 shows schematically front, side and

rear elevations of ajrsFa@IBY 1alingt AN cthdScoleh fdfrihgwisils Copnpaiéella forming

side anql front elevations of a turk's head roll stand. As used herein, the
expresgifibn froahelayatisepaedsn andaneldiibetitierizand tatelsihg station 3.
strip of m_etal therethrough. Moreover, like numerals are employed for like
featurgs A dAEoRBIHRVERTS I Hab kg eIty & AUbEReam of the forming

DESCRIPTION OF THE DRAWINGS WO 2006/000019
PCT/A488AS09R8IRING $alIGR takedd¥f tableckéenmibligsall taengoisastream

a forming station 1, an edge preparation and welding station 2 and a

sshapigg sattisnaping @taeoh @atsraitied ddhaedsiakeobideirityt rolls

upstream of the forming

10

15

20

In FIG. 1, mill beds 4 support a conventional entry table 5, a
series of drive roll stands 6, a series of forming roll stands 7, side roll
assemblies 8, a seam guide roll stand 9, a weld coil 10 and a weld box 11.

FIG. 2 shows a downstream portion of the cold forming mill
wherein mill beds 4 support drive roll stands 6, shaping roll stands 12 and a
turk’s head roll stand 13.

FIG. 3 shows a front elevational view of drive roll stand 6a of
FIG. 1. This roll stand differs from other roll stands 6 only in that it includes
side rolls to steady the formed strip prior to entry into the seam guide roll
stand 9.

Drive roll stand 6a comprises a pair of spaced frames 20 in
which are journalled roll shafts 21, each supporting a respective cylindrical
drive roll 22. Roll shafts 21 are coupled via universal joints 23 to drive shafts
24 coupled to a conventional drive train (not shown). As can be seen, drive
rolls 22 engage the central web 25 of a formed hollow flange beam member
26 and because the grip on the web is so good, it has been found
unnecessary to drive any of the forming or shaping rolls in the mill. A
conventional height adjustment mechanism 27 provides vertical height

adjustment to upper roll shaft 21 to adjust the nip between upper and lower



station 1 and flying saw and take-off table assemblies at the downstream

5 end of shaping station 3 are omitted for the sake of clarity. In FIG. 1, mill
Whaels/a0801hort a conventional entry table 5, a series of driveP(SIVATR00E000898

6, a series of forming roll stands 7, side roll assemblies 8, a seam guide

roll stand 9, a weld coil 10 and a weld boxf4l. FIG. 2 shows a downstream

portion of the cold forming mill 10 wherein mill beds 4 support drive roll

standsdiisshapirg seitstantisiateadiffaringkineeadstdl staadstdck Ithickness.  If
shows a front elevational view of drive roll stand 6a of FIG. 1. This roll

stand @iffalieifosebisd olirbiendsd$ any ibéhabiitowtadeto sideisolis teorming or
steady the formed strip prior to entry into the seam guide roll 15 stand 9.

Drive gplhpiagch6hovefiyriges. a pair of spaced frames 20 in which are
journalled roll shafts 21, each supporting a respective cylindrical drive roll

22. Roll shafts 21 apaimtelddriannipsisehiniside diaollistasitnBa 2da side roll
coupled to a conventional drive train (not shown). As can be seen, drive

520 rollgsddmbipaihprizing ahwehir2 obisidermodd [28losufipogedeam respective
member 26 and because the grip on the web is so good, it has been

found mysunethes SaradicetsivZ9anySidéh eoliy 2@ eagabapthe rbitionvtiilangls 30 of
A conventional height adjustment mechanism 27 provides vertical height

adjustmenitior agoforipiesiseti2tt tal dofasioth privp foatnirginippee sedm guide roll
lower WO 2006/000019 PCT/AU2005/000898 14 rolls 22 to

acconytarddeadiffenio g dzite ¢ fop e dstadiuttiviont $y Hcrew@didster 31 and for
selected drive rolls may be contoured to assist in forming or
vertical adjustment by screw adjusters 32.

10 FIG. 4 illustrates a rear elevational view of a typical undriven
forming roll stand 7 showing a pair of frames 35 adjustably mounted on a
base 36 for selective relative lateral movement by a shaft 37 having threaded
portions 38,38a of opposite hand engaging in respective slide blocks 39,39a.
Frames 35 are slidably adjustable between inner and outer stops 40,41

15 respectively.

Upper and lower forming rolls 42,43 are supported on
respective mounting brackets 44,45 and upper mounting brackets 44 are
slidably mounted on frames for vertical adjustment by adjusting screws 46 to
accommodate differing thicknesses of the metal strip feedstock or differing

20 roll set configurations.

FIG. 5 shows a rear elevational view of a seam guide roll stand
9 having a base 50 and a support frame 51. On the downstream side of the

frame as viewed are a pair of contoured support rolls 52 which support the

hollow flange regions 30 on either side of web 25. Rolls 52 are rotatably



shaping hollow flanges. Mounted on an upstream side of roll stand 6a is a

side roll 5 assembly comprising a pair of side rolls 28 supported on
Woespeetdomounting brackets 29. Side rolls 28 engage the hB{ldvA la¢§e90898

30 of member 26 for precise lateral location prior to entry into the seam

guide roll stand 9 and are adapted for latergl adjustment by screw

adjuster 31 and for vertical adjustment by screw adjusters 32. 10 FIG. 4

illustraéesraley i RSO sippsrt Bragiesd BBdIdablyaroungwlsfeaAg 51 and

showing a pair of frames 35 adjustably mounted on a base 36 for

selectivevaliéviatatangl rslavios encacia stiast By bavoppdsiesigathnistionseaded
38,38a of opposite hand engaging in respective slide blocks 39,39a.

Frameswadgjkdabivt 3djusishiediabijestmontofdodautell stgporbribkets 53 is
15 respectively. Upper and lower forming rolls 42,43 are supported on

respeeitviovied bingrerdketadédiadjostorss . n8aahuklacsiéstéaesenounted
slidably mounted on frames for vertical adjustment by adjusting screws 46

5o acepmippeateollibenpo thisknsetessart tkichetabstripdatatbtfnklateral relative
differing 20 roll set configurations. FIG. 5 shows a rear elevational view of

a seam@uiseoitt| shafrdnfehByiby adiastedGaridariagppahdaree wWithOsppositely
the downstream side of the frame as viewed are a pair of contoured

suppoardiscceerdiicth e drit @l swfiow didicgemeyeme by aditistsrsideews 60.
of web 25. Rolls 52 are rotatably WO 2006/000019 PCT/AU2005/000898

15 journalled in lowSetth guige rolisas8¢taesastintabiviferentislds houlden®1 which
o an(Elrovides an abutment against with the free edge 62 of hollow flange 30 is
10 urged. Seam guide rolls rotatably journalled in slide blocks 63 which are
linearly adjustable along respective rotational axes 64 by adjuster screws 65
and, if required slide blocks 63 may be pivotally mounted on upper roll
support brackets for angular adjustment in a transverse plane perpendicular

to a direction of travel of the metal strip feedstock therethrough.

15 Mounted on a front side of frame 51 is a pair of web support
rolls 66,67, upper support roll 66 having a circumferential rim 68 engaging
between the free edge 62 of the flange 30 and the side of web 25 as shown
in the cutaway region 69. The end wall 70 of support roll 66 also serves as
an abutment for free edge 62 of flange 30. Also shown in cutaway region 69

20 is a contoured end wall 71 of lower support roll 67 which also supports the
hollow flange 30. Relative vertical movement between web support rolls 66
and 67 is achieved by adjuster screw 72.

FIG. 6 shows a high frequency electrical induction welding

apparatus 10 shown schematically in FIG. 1 between seam guide roll stand 9



movable laterally relative to each other by an oppositely handed threaded
screw adjustment 54. Vertical adjustment of lower roll support brackets 53
Wos2mehiee] by screw-threaded adjusters 55. Seam guide rolRCIBAAZH05/000898
mounted 5 on upper roll support brackets 57 which are mounted for lateral
relative movement on frame 51 by adjustdB58 having a shaft 59 with
oppositely handed screw-threads and also for vertical movement by
adjustgticc e Beam guide rolls 56 have a circumferential shoulder

61 which provides an abutment against with the free edge 62 of hollow

flange 30 is 10 urgydeldrayagpintatus!s0rotatairiggeamathubtionlwtl bisssmbly 75
63 which are linearly adjustable along respective rotational axes 64 by

adjustar ey efomd pfaadshbetqromeks|ide bl FéksviEmayieyridstahollow flange
mounted on upper roll support brackets for angular adjustment in a

transvesalEand peritpadisedatheosthdmeglion obprdGasafuppartethbsitifree ends

feedstock therethrough. 15 Mounted on a front side of frame 51 is a pair of
5web sT®hyrtespéchitetshestimappearsuppolit 6édckeisy 8 saparateddntiahrélectrical

68 engaging between the free edge 62 of the flange 30 and the side of
web Zhsidathmyumeditine 80iaCeal asgemifl.7this endlediby Wvatesurgmintulating in
roll 66 also serves as an abutment for free edge 62 of flange 30. Also
showrdppetdwoyy &Jice el is assemdulyetbend wall 71 of lower
support roll 67 which also supports the hollow flange 30. Relative vertical
movement betweenlLwehtsdpyitiin el & odiow dlangeddndtieregijosécoil 76 is
screw 72. FIG. 6 shows a high frequency electrical induction welding
apparatusriizdance debies 82cadiyn prisie b Hitegassdabe dillied with ferrite rods
stand 9 WO 2006/000019 PCT/AU2005/000898 16
10 (not shown). Each impeder 82 is supported by an elongate rod 83 supported
by a bracket 84 (shown in FIG. 1) which extends into the hollow interior of a
‘respective web via the gap between the free edge of the hollow flange and
the side of the web as seen in FIG. 5. Cooling water is recirculated through
the impeder 82 via tubes 85 and a source of compressed air is pumped
15 through the impeder 82 via tube 86. After the free edges of the hollow
flanges and the weld seam lines along the respective sides of the web are
heated to fusion temperature by the welding apparatus 10, the heated free
edges of the flanges are urged into contact with respective heated weld
seam lines by squeeze roll sets, shown schematically at 87, in the weld box
20 11 of FIG. 1.

FIG. 7 shows the configuration of the four roll weld box 11 in
FIG. 1.

Weld box 11 comprises a cylindrical top roll 90 and a cylindrical

lower roll 91 with contoured edges 91a, each of rolls 90,91 being rotatably



and weld box 11. Welding apparatus 10 comprises an induction coil

assembly 75 in the form of a sheet copper loop 76 which surrounds a
Whalapilnge member 77 as it passes therethrough. Loop 7@{ESTaABHORE0D898

at its free ends 5 78 by respective sheet copper support brackets 79

separated by an electrical insulating meditifn 80. Coil assembly 75 is

cooled by water recirculating in copper tubes 81 secured to assembly 75.

Locatpsiwithieceabbutakspdicthvgerdtativtiz axgo02yB8oiCohisused squeeze rolls
impedance device 82 comprising a fibreglass tube filled with ferrite rods

10 (n@4zh0ui)rdtatible pbdet 2sipetiveoitetined saxem9Gat® 5bdha adapted to
supported by a bracket 84 (shown in FIG. 1) which extends into the hollow

interiaiirgbathe dpeatdck frexb atiydseaia6REved crotloanidengdgeddf thto respective
hollow flange and the side of the web as seen in FIG. 5. Cooling water is

recirchledtediwelthbetim iimpedgind?2 wiarglibe 8pposkd boundanfes of web 25 to
compressed air is pumped 15 through the impeder 82 via tube 86. After

Bhe frasffedyéssidththbrioetwisrgés erehtbeancddtimzondineslidisegrthe It will be
respective sides of the web are heated to fusion temperature by the
weldingtgpaiteatisthe, ttavitesteddfinede dutweétthestiapgee arellsrgiéhidb and
contact with respective heated weld seam lines by squeeze roll sets,
shownezpectiaticediptatitdd iadgesn@la lod>cytindricat BUppbrtHial 9ishosvevoid in
the configuration of the four roll weld box 11 in FIG. 1. Weld box 11
compisepa.cylindrical top roll 90 and a cylindrical lower roll 91 with

contoured edges 91 a, each of rolls 90,91 being rotatably WO

2006/000019 PCT/AladtEdeaias52a,62b are urged toward respective weld lines

10 in a linear fashion perpendicular to the respective rotational axes 95a,95b of
squeeze rolls 94a,94b without a transverse “sweeping” action thereby
maintaining stable induction “shadows” or pathways on or at the desired
position of the weld seams between respective free edges 64a,64b and the
opposed boundaries of web 25.

15 Cylindrical roller 90 is adjustably mounted for movement in an
upright plane by adjustment screw 96, the screw 96 being coupled to roll
carriage 98, slidably mounted in support frame 100.

Squeeze rolls 94a,94b are slidably mounted in respective
carriages 101,102 of squeeze roll support frames 103,104 respectively for

20 slidable adjustment along respective sliding axes 105,106 means of
adjustment screws 107. Squeeze roll support frames 103,104 are, in turn,
adjustably mounted for transverse movement by a screw 108 coupling

mountings for support frames 103,104 by a threaded shaft 109 and for

upright movement by screws 110. Preferably, roll support frames are



17 journalled about respective rotational axes 92,93. Contoured squeeze

rolls 94a,94b rotatable about respective inclined axes 95a,95b are
WQaesteeded® urge the heated free edges 62a,62b of hollow flaRGasAZR(pfH00898
respective heated weld seam line regions along the opposed boundaries

of web 25 to 5 effect fusion therebetween 4g create a continuous weld

seam. It will be noted that the cavities defined between squeeze rolls

942,94 Rafy rAsRREENDATRIAEebedersivitaloheYbnEIcBABLURPRSEpRL e axes

are ovoid in shape. The free edges 62a,62b are urged toward respective

weld lipes|IdOtintadinpridiashion melrRgneitutdrd hilovesaegad nsaiissamoving
axes 95a,95b of squeeze rolls 94a,94b without a transverse "sweeping"

actionfhaighyverdipeiiRhatahle induction “shadows” or pathways on or
at the desired position of the weld seams between respective free edges

64a,64b and the oppesadjbstatiaies plouatintpehallydrdvidabralieg®dihollow

adjustably mounted for movement in an upright plane by adjustment

5screvigfgtmeninere ehringrgdpirshiioind aper sags W ctistatlivonfigurations to
mounted In support frame 100. Squeeze rolls 94a,94b are slidably

mouniroviR (RSP RE e visldibas Wi lekfi@rabioprasies et atrppovicir dectsajectory
103,104 respectively for 20 slidable adjustment along respective sliding

axes {(fol@e witten theffasiListiges bs tieis I fiSnyesearell tvpmals a precisely
frames 103,104 are, in turn, adjustably mounted for transverse movement

by a getuedOfciawRlag Imeurijageribosaptimtdtyusoifitdrper web.
threaded shaft 109 and for upright movement by screws 110. Preferably,

roll support frames RI€. 8 shows schematically the configuration of the rolls in weld
10 box 11 of FIG. 7 to more clearly illustrate the guidance of the free edges of
the hollow flanges into the weld seams along the edges of the web.

In the drawing a somewhat exaggerated position of the formed
hollow flanges 30 and their respective free edges 62 is shown in phantom.
As the formed section approaches the roll combination, hollow flanges 30
15 are urged inwardly towards the contoured ends 91a of separate rollers 91
which correspond to the movement of rollers 94a,94b along respective
sliding axes 105,106 as shown in FIG. 7.

Importantly, it can be seen that about half of the outer portion
of the hollow flanges which terminate in the free edges 62 is urged in the
20 direction shown by arrows 111 whereby the almost flat region of the flange
adjacent the free edge 62 and a corresponding portion of the opposite side
of the flange are driven together as a unitary portion towards roll 91 whereby

deformation of the remaining portion of the flange adjacent the boundary 79

of the web 25 is accommodated in the contoured edges 91a of rolls 91.



WO 2006/000019 PCT/AU2005/000898 18 pivotally mounted on frame

100 for pivotal movement about respective axes parallel to the direction
W@Renevement of a hollow flanged member moving through weldr>oik286a4d0898

11. The adjustable roll mounting enables a wide range of hollow 5 flange

members of varying dimensions and crosggectional configurations to be

welded in the weld box with extremely precise control over the trajectory

througiyweighithgiliree edgasthhtithd Gty 62 todvtbetdlanyds 30 travels in a
precisely located weld seam line adjacent or at the edges of the member

web. &Gigh shaweebrmpaticely oundafigneatibwets BEwbks éntheeldeltiGeam is
box 11 of FIG. 7 to more clearly illustrate the guidance of the free edges of

the hedawnelianges into the weld seams along the edges of the web. In the
drawing a somewhat exaggerated position of the formed hollow flanges

30 and their respedtin®. Beshedgassashmiisianzht2 il GARtwaerein FIG. 9a
formed section approaches the roll combination, hollow flanges 30 15 are

surgeddravesahelevatidadheican®lGedlrisla Side dleeativatand EIS 9%c is a front
which correspond to the movement of rollers 94a,94b along respective
slidingjaxagditd, ¥ieGvas shown in FIG. 7. Importantly, it can be seen that
about half of the outer portion of the hollow flanges which terminate in the
free edges 62 is ur@edl irstied 202iestipristovam byrehedvplate-ikerayne 120
the almost flat region of the flange adjacent the free edge 62 and a
correspinfidiogdoytwel tHl atpachiedsibe ut Bime dtengdgedhdrieofi Frame 120 is
together as a unitary portion towards roll 91 whereby deformation of the
remaiginpodgibonf taed grapsatiz emdhiadludeddiftiig eyes 123 for ease of
10 handling. Track members 124,125 slidably locate a shaping roll carriage 126
which is transversely adjustable by adjuster screw 127. Mounted about a
central aperture 128 in frame 120 are shaping roll support frames 129, each
slidably locating a roll mounting bracket 130 in which is rotatably journalled a
shaping roll 131. Roll mounting brackets 130 are slidably adjustable in
15 respective support frames 129 by adjuster screws 132 which move the
shaping rolls 131 in a transverse plane perpendicular to the direction of travel
of a hollow flange 133a of a beam 133 moving therethrough. Shaping rolls
131 are mounted with respective rotational axes in a common transverse
mounting plane represented at 134 in FIG. 9b and respective adjuster
20 screws 127 move the shaping rolls 131 in their common mounting plane in a
direction perpendicular to respective rotational axes.
Just visible via aperture 128 is a set of three shaping rolls 131a

engaged about an opposite hollow flange 133b of beam 133 on the other

side of frame 120.



of the web 25 is accommodated in the contoured edges 91a of rolls 91.

WO 2006/000019 PCT/AU2005/000898 19 Equally, it will be seen that
Warede@eoetiye 62 of the flange 30 travels in a straight line trajRCi3AU00F@00898

boundary 79 of web 25 where the weld seam is formed. FIG. 9 shows a

shaping roll stand 12 of FIG. 2 wherein FI@09a 5 is a rear elevational

view, FIG. 9b is a side elevation and FIG. 9c is a front elevational view.

Roll stand 12 comppgesanbersbetl fiate fl@Si@beatd®aeiffontedevational view
web 121 attached about an outer edge thereof. Frame 120 is supported

on bag¢thadshaphgnelireindas Llilngmiesl) 2cinicdexclitdHandliogrriage 126
Track members 124,125 slidably locate a shaping roll carriage 126 which

is trangvarssiycad ustahte lest adjastsraniedat® hdownfietigb B3b epaicet] from
aperture 128 in frame 120 are shaping roll support frames 129, each

slidabholsatithgeclBawbptthe idthelf 186 webltivbréebesttadanyjournalled
a shaping roll 131. Roll mounting brackets 130 are slidably adjustable in

515 respective suppgkitfrangtsiike ddigratics imurseraleshb2 bbdahempleoyibe for like
shaping rolls 131 in a transverse plane perpendicular to the direction of

travel fehifed|othdlaeferd 38a ntimbesis fbB X meofezduies athrdbghfront face are
Shaping rolls 131 are mounted with respective rotational axes in a

commdistirgsshezebynayrimeg. plane represented at 134 in FIG. 9b and
respective adjuster 20 screws 127 move the shaping rolls 131 in their

common mounting flhe@artudreadivemfzgpe cditigae thhyetpe covdiguration of roll
rotational axes. Just visible via aperture 128 is a set of three shaping rolls

131 astand, whether for shaping rolls or forming rolls is its adaptability to a wide

10 range of sizes of hollow flanged beams with a wide range of cross-sectional

shapes possible in the hollow flanges. Moreover, location of the roll sets for

opposite flanges in longitudinally spaced planes permits the ruse of multiple

roll combinations such as that illustrated without the interference with an

adjacent set of rolls in the same plane for shaping or forming of an opposite

15 hollow flange. By using a three roll set of forming rolls as shown hollow

flange beams with closely spaced or otherwise relatively deep flanges can

now be rolled without the limitations otherwise imposed in conventional mills.

A still further advantage of a roll stand as illustrated in FIG. 9

with a three roll shaping set is that by operating one of the rolls with an

20 inclined rotational axis as shown, a tapered edge roll of a relatively small

diameter can still provide a deep support face for an upright flange edge

without “scrubbing” the face of the flange as a result of the forming velocity

differential across a planar side wall of a cylindrical roll.

The roll stand shown in FIG. 9 is considered to permit



engaged about an opposite hollow flange 133b of beam 133 on the other

side of frame 120. WO 2006/000019 PCT/AU2005/000898 20 As can be
waagerMaiFIGS. 9b and 9c a front elevational view of the shBEiFigFaM5/000898

stand is substantially identical except that roll carriage 126 is displaced to

the left to accommodate hollow flange 1331 spaced from hollow flange

133a by the width of the web therebetween. 5 Although like reference

numesalsstantidiecraraninysiftidicostasftvoi seticaetiisanetersi6f@BI30% less
for the features on the front face are distinguished by a prime. The

partictiaha@dsavieaesneinfelredimdlisrsonfiguratorenipidyettandMoreover, the
whether for shaping rolls or forming rolls is its adaptability to a wide 10

rangeefjsétabihfyhefl eMefllriges baans aife aavide tfrigeadh sizes can be rolled
cross-sectional shapes possible in the hollow flanges. Moreover, location

of thewith sethivingrpesiectipsipesangdes gsitpipadyaspenadgdateshzargaitsin web
the ruse of multiple roll combinations such as that illustrated without the
gnterfeyRithe Witheas rellicieangeetos relgiiretheitivan éoplahdmgshiagdiotiaw flange
forming of an opposite 15 hollow flange. By using a three roll set of
formingspsie raunfimiiatiofiargrdreyrier witintesehcegaopdses, a complete
otherwise relatively deep flanges can now be rolled without the limitations

otherwigie tapisgd icltanyeotionatmajlisbé stiffdotéterindwaintates obadolsimilarly
stand as illustrated in FIG. 9 with a three roll shaping set is that by

operajgigauenwrihefralinvatitiag ra breloked atsateammbaxisfastetiaapidy.
tapered edge roll of a relatively small diameter can still provide a deep
support face for an BEEghO fuoyesedgeuble sided turk’s head roll stand 13 having
10 a configuration similar to shaping roll stands 12 shown in FIG. 9.
Referring in particular to FIG. 10b, turk’s head roll stand 13
comprises a plate-like frame 140 with top and side reinforcing webs 141,142
respectively. A mounting base 143 is adapted for mounting on a mill bed as
shown in FIG. 2 and lifting eyes 144 are provided for handling purposes.
15 Mounted on opposite faces of frame 140 are roll mounting plates 145 with
aligned central apertures 146. Mounted about apertures 146 are roll
mounting frames 147 slidably locating roll mounting brackets 148 which are
axially adjustable by respective adjuster screws 149. Roll mounting plates
145 are axially adjustable by adjusting screws 150.
20 Roll mounting frames 147 are mounted on a face plate 151 in
turn rotatably mounted on roll mounting plates 145 and at least partial
rotation of face plate 151 relative thereto is effected by adjusting screw 152.

Relative rotational adjustment between the face plates 151 on the front and

rear sides of the turk’s head frame 140 permits any twisting or axial



without "scrubbing" the face of the flange as a result of the forming
velocity differential across a planar side wall of a cylindrical roll. The roll
WaQRMeIe1n in FIG. 9 is considered to permit WO 2006/0000QI/AU2005/000898
PCT/AU2005/000898 21 substantial cost savings in the cost of roll sets
as diameters of 25-30% less than convertfppnal roll diameters may be
employed. Moreover, the adjustability of the rolls allows a large range of
beamypirsereaidpRe Tfllehe vid hiatige thedectilbehasgessidnply tidler rolls
accommodate changes in web 5 width. Where roll changes are required
either(figsgaangs imbdlbs\vidoasctiecbeasizaayressigutidlyingrsavety the like
for maintenance purposes, a complete roll carriage changeover may be
effectepye sHvied aitd prodatbrmamdaciemgihisof a mounting roll bracket
also can be effected rapidly. FIG. 10 shows a double sided turk's head roll
stand 13 having 1Qtaeeqdifioniihberapisaitenttosbensions skiltahidsti@art that many
shown in FIG. 9. Referring in particular to FIG. 10b, turk's head roll stand

513 conyifestdRAthtkedramientimaytivéomadd siltheinénicing seplests of the
141,142 respectively. A mounting base 143 is adapted for mounting on a
mill bag,aatishamithsutHeparing lifony tagespiritaack quopeltefeohandling
purposes. 15 Mounted on opposite faces of frame 140 are roll mounting
plates 145 with aligned central apertures 146. Mounted about apertures
146 are roll mounting frames 147 slidably locating roll mounting brackets
148 which are axially adjustable by respective adjuster screws 149. Roll
mounting plates 145 are axially adjustable by adjusting screws 150. 20
Roll mounting frames 147 are mounted on a face plate 151 in



turn rotatably mounted on roll mounting plates 145 and at least partial
rotation of face plate 151 relative thereto is effected by adjusting screw
152. Relative rotational adjustment between the face plates 151 on the
front and rear sides of the turk's head frame 140 permits any twisting or
axial WO 2006/000019 PCT/AU200%4)00898 22 deformations in the
hollow flange beam to be removed by idler rolls 153,154,155 and 156
before the beam progresses to a flying saw or the like to be severed into
cLAfggetermined lengths. It readily will be apparent to persons skilled in the
art that many 5 modifications and variations may be made to the various
aspects of the invention without departing from the spirit and scope
thereof. 28 €9/4 ke fermipgidndifSrinagmanutRcieeRintipdayrdaroe seam
hollow flange seam welded beams (26, 133) from a single strip of metal,
weldeginsAmd briding) H98HAiREStaiiin Pf; melhnididiodleRMREIBING:
station (2); and, a shaping station (3), said mill characterized in that either
or both okSiahprgnétgtisiaiion (1) and said shaping station (3) comprises
independently supported side engaging roll combinations (42, 43; 131)

adapted, in use, to roll eimfr o[?both ?f 0 ite sides of said strip,

adjacent t?a%%%}sqéj}gﬁr% 5t 45 §0ee %nggﬂga}g ‘combinations (42, 43;

131) being selectively movable relative to each other in a transverse

direction pegheminguiktatoa (Mecaid ofitr b eictalizedintithatgeitbaidor both

mill, wherein all forming and shaping rolls of either or both of
of said forming station (1) and said shaping station (3) comprises independently
supported side engaging roll combinations (42, 43; 131) adapted, in use, to roll
either or both of opposite sides of said strip, adjacent transverse pairs of said side
engaging roll combinations (42, 43; 131) being selectively movable relative to
each other in a transverse direction perpendicular to a direction of travel of said
strip through said mill, wherein all forming and shaping rolls of either or both of

said forming station (1) and said shaping station (3) consist of said side engaging

roll combinations (42, 43; 131).

2. A mill as claimed in claim 1 wherein some or all of said side

engaging roll combinations (42, 43; 131) are idler rolls.

3. A mill as claimed in claim 1 wherein some or all of said side

engaging roll combinations (42, 43; 131) are drive rolls.

4. A mill as claimed in claim 1 wherein drive rolls (22), spaced within
said forming station (1) and spaced within said shaping station (3) are adapted to

engage a central region (25) of said strip between formed edge regions thereof.



said forming station (1) and said shaping station (3) consist of said side
engaging roll combinations (42, 43; 131). 2. A mill as claimed in claim 1
wherein some or all of said side engaging roll combinations (42, 43; 131)
are idler rolls. 3. A mill as claimed in claim 1 wherein some or all of said
side engaging roll combinations (42943; 131) are drive rolls. 4. A mill as
claimed in claim 1 wherein drive rolls (22), spaced within said forming
station (1) and spaced within said shaping station (3) are adapted to
5. engage abemitbpreglomes)infaaimstriyhetaisespfoaredaldge saiflodiéve rolls
thereof. 24 5. A mill as claimed in claim 1 wherein some or all of said
(22)deikee agretegicapnadapeditb Brp s A G uhpantiE Peinnaineipebiticiveen
thereof between formed edge regions of said strip. 6. A mill as claimed in
formegiedporreRsehRaist s said drive rolls (22) are adapted to engage
said strip adjacent a central portion (25) spaced from said formed edges.

6. 7 Amill ag aiMmed dufiada hVARHIN SReean AbreF ANt llg §hod rolls

are adapted to engage said strip adjacent opposed formed edges thereof.

(22)8ark BilhpRedlal %@@m&%%wgmﬁe&éﬁmirwﬁémwfw from

roll combinations (42, 43; 131) are mounted on respective roll stan
saidfemesd @egtd0). 9. A mill as claimed in claim 1 wherein transverse pairs

of said side engaging roll combinations (42, 43; 131) are movably

mounted on a.common roll, stand frame %5, 1203)' 10. A mill afs claimed in

7. claim 8 ord WileAsiF2lnsd i Sl dn ¥ &g some or all of said drive rolls

(22) are adapted to engage said strip adjacent opposed formed edges thereof.

8. A mill as claimed in claim 1 wherein transverse pairs of side
engaging roll combinations (42, 43; 131) are mounted on respective roll stand

frames (35, 120).

9. A mill as claimed in claim 1 wherein transverse pairs of said side
engaging roll combinations (42, 43; 131) are movably mounted on a common roll

stand frame (35, 120).

10. A mill as claimed in claim 8 or 9 wherein said roll stand frames (35,

120) are selectively movable transversely of a mill bed.

11. A mill as claimed in claim 1 wherein said transverse pairs of side
engaging roll combinations (42, 43; 131) are aligned in a transverse plane
perpendicular to a direction of travel of a strip of metal between said side

engaging roll combinations (42, 43; 131).

12. A mill as claimed in claim 1 wherein each of said transverse pair of

side engaging roll combinations (42, 43; 131) is located in a respective



120) are selectively movable transversely of a mill bed. 11. A mill as
claimed in claim 1 wherein said transverse pairs of side engaging roll
combinations (42, 43; 131) are aligned in a transverse plane
perpendicular to a direction of travel of a strip of metal between said side
engaging roll combinations (42, 43; $31). 12. A mill as claimed in claim 1
wherein each of said transverse pair of side engaging roll combinations
(42, 43; 131) is located in a respective 25 longitudinally spaced
longitanineiisesprerd feapeneiseplana areretoaictiaalel afdirestipropfrisaael of a
between said side engaging roll combinations (42, 43; 131). 13. A mill as
stripcRfimetpirbelayeen whiersifeaergrgivad elideostyjagtinnsolft Hr43sit1).
engaging roll combination (42, 43; 131) is rotatably mounted on an

13. Inclined aXsyiNgs A HEPYR'SRIRAUPRIRGR HUE RIS OoR HIEREE Uhghging roll

travel of a strip of metal through said side engaging roll combination (42,

of é%id‘@@nééﬁﬁg?”%ﬁscﬁﬁﬂmiwléﬁm Lywherein g 'Rﬁéﬁéﬁ];l $if#unted on an

engaging roll of a side engaging roll combination (42, 43; 131) is rotatably

inclimyaiad Bing Rosizpaialaxie Ipiagdny trRMNEIsS R BeRIBRIFIGUIRAE of a
a direction of travel of a strip of metal through said side engaging roll

strigPeMialiandAdn4%id 3e Endh gl asiFiaimerhinieiaipl wherain at least
one side engaging roll of a side engaging roll combination (42, 43; 131) is
rotatably mounted on a vertical axis. 16. A mill as claimed in claim 1

14. Wherein s&idWhds (IRPSS) ‘RieRHSte! WIFEIY Bideas fing 981engaging roll

combpinations (42, 43; 131) alon ag%leb Fg 7. A mill as claimed in clai
of & SN RGA S AL CORPRARdat Bl Sofe LA bt BIARY Bguniod on
[ Il binati 42.43: 131) i tatab . .
horigglg%(?lg)%sr?yigg % én rallﬂg\;erse plane el?prgn%ﬁ%u grotg a direction of travel of a

strip of metal through said side engaging roll combination (42, 43; 131).

15. A mill as claimed in claim 1 wherein at least one side engaging roll
of a side engaging roll combination (42, 43; 131) is rotatably mounted on a vertical

axis.

16. A mill as claimed in claim 1 wherein said drive rolls (22) alternate

with said side engaging roll combinations (42, 43; 131) along a mill bed.

17. A mill as claimed in claim 1 wherein any or all of said at least one
side engaging roll of a side engaging roll combination (42, 43; 131) is rotatable on
an axis selectively angularly adjustable in a plane lying perpendicular to a

direction of travel of a metal strip in said mill.

18. A mill as claimed in claim 1 wherein said drive rolls (22) are located
between pairs of longitudinally spaced side engaging roll combinations (42, 43;

131) along said mill bed.



an axis selectively angularly adjustable in a plane lying perpendicular to a
direction of travel of a metal strip in said mill. 18. A mill as claimed in claim

1 wherein said drive rolls (22) are located between pairs of longitudinally
spaced side engaging roll combinations (42, 43; 131) along said mill bed.

26 19. A mill as claimed in claim 1 wlerein said seam guide and welding
station (2) includes a seam guide roll stand (9) having at least one seam
guide roll (56) having a circumferential shoulder (61) pivotally mounted on

19. an inclined rothtasnalaixisdyingdaimtravghers saitk srapeadicigang avelding

direction of travel of said strip, said shoulder (61), in use, providing

statighufl dncliinesrl seameayisieomil, séany (9)shayine@l laapt 20e agam glide roll
claimed in claim 19 wherein said at least one seam guide roll (56) is
(56)sdraving:|@ nsbvapdestiiips staHtdipedG&kisprotalmimayiashmen igrldnglined
19 wherein a rotational axis of said seam guide roll (56) is selectively
rotaiggalakjabiingdpla inarsyerapiene prinendiculamin asdifartied igf travel of
claim 1 wherein said seam guide and welding station (2) includes a weld
saidhgikiBtarid Bhoniand Gt lelistsfe RQYEERE RINUDaRNt JabFiddtas edge (62a,
mounted on an inclined rotational axis lying in a transverse plane
62b)efsaiginata ®iErdirection of travel of said strip. 23. A mill as claimed in
claim 22 wherein said at least one squeeze roll (94a, 94b) is selectively

20. movable glopisadddriHRRs iAxiaidd 1B Milasiplaigie dinsdainbre vawieGuide

a rotational axis of said at least one squeeze roll (94a, 94b) is selectively

roll EE)UtREY| aglivelgitoibbricaitH Yaigen BiRLe. axis.

21. A mill as claimed in claim 19 wherein a rotational axis of said seam

guide roll (56) is selectively angularly adjustable in said transverse plane.

22. A mill as claimed in claim 1 wherein said seam guide and welding
station (2) includes a weld box stand (11) having at least one squeeze roll (94a,
94b) pivotally mounted on an inclined rotational axis lying in a transverse plane

perpendicular to a direction of travel of said strip.

23. A mill as claimed in claim 22 wherein said at least one squeeze roll

(94a, 94b) is selectively movable along said inclined axis.

24. A mill as claimed in claim 22 wherein a rotational axis of said at least
one squeeze roll (94a, 94b) is selectively angularly adjustable in said transverse

plane.

25. A mill as claimed in claim 1 wherein side engaging roll combinations
(42, 43; 131) are rotatably journalled on a respective mounting frame (35)
releasably securable to a respective forming roll stand (7) and/or a shaping roll

stand (12).



25. A mill as claimed in claim 1 wherein side engaging roll combinations
(42, 43; 131) are rotatably journalled on a respective mounting frame (35)
releasably securable to a respective forming roll stand (7) and/or a
shaping roll stand (12). 27 26. A mill as claimed in claim 25 wherein said
mounting frame (35) is adjustable ipa transverse plane perpendicular to
direction of travel of said strip through said mounting frame (35). 27. A
mill as claimed in claim 1 wherein said seam guide and welding station
26. (2) compride®ilh aeatairopdtih¢@nratatatipraippaichgatiicg drame (39) is
seam roll (56) adapted, in use, to guide a free edge of a contoured edge
adjuzigile dn saitiansvarsaripane pesenrdiguiaeioireetiorne @éttavricef waid strip
axis spaced from said free edge on a surface of said metal strip; and, a
throyghasigésk anating fraseadB)supporting at least one pair of squeeze rolls
(94a, 94b), in use, to urge said free edge when heated to a

27. predetemAnﬁqut%r@Rﬂgﬂ%a ii_WQ:F‘é'i?ﬁdl %Eé&ﬁﬁ‘%ﬁﬁd@@a@ﬁ@tﬁﬁﬁp%’ﬂﬂiﬂﬂé{ding
heated said weld axis on said surface, said pair of squeeze rolls (94a,

stat¥MIORPIAEY, in use, to guide said free edge through a
predetermined linear trajectory substantially along an incidence axis of a

subsequent weld junction between said free edge and said surface of
said metaPHRBMIARHTF RN EPdy HARRE P YPRATINEAY st merdB -l (56)
focyssed by a &:oximity effect along said predetermined weld axis_of said

adagiRehdl. B8 AlAULRIfRR RABRIAT 7 SARLRHITthETaR SRR sRd metal

induce electrical current.in said free edge and said weld regio
stripé}gmr?@&?% gqﬂgggnt witﬂ a pregeterrr%ned weld axis spa%eg ?P(l)m said free

edge on a surface of said metal strip; and,

a weld box stand (11) rotatably supporting at least one pair of
squeeze rolls (94a, 94b), in use, to urge said free edge when heated to a
predetermined temperature into fused engagement with a correspondingly heated
said weld axis on said surface, said pair of squeeze rolls (94a, 94b) co-operating,
in use, to guide said free edge through a predetermined linear trajectory
substantially along an incidence axis of a subsequent weld junction between said
free edge and said surface of said metal strip whereby energy imparted to said
cold formed member is focussed by a proximity effect along said predetermined

weld axis of said surface.

28. A mill as claimed in claim 27 wherein the mill is adapted to induce
electrical current in said free edge and said weld region by electrical contactors
adapted to slidably engage said metal strip adjacent said free edge and said weld

region.



adapted to slidably engage said metal strip adjacent said free edge and

said weld region. 28 29. A mill as claimed in claim 27 wherein the mill is

adapted to induce said electrical current is induced in said free edge and

said weld region by an induction coil (75) adapted to transversely

surround said metal strip in a plane gerpendicular to a direction of travel

of said metal strip therethrough. 30. A mill as claimed in claim 27 wherein

at least one of said pair of squeeze rolls (94a, 94b) is angularly adjustable
29. in a planefénikagiclgangsandalestiond oithereirntRaimihdtapgapied to induce

therebetween. 31. A mill as claimed in claim 27 wherein at least one of
saidsgie@@HRradfCYHgEd 26 NI eedaimsp)dsitaguetigneariheaicioveld deapaiby an

said pair in a direction perpendicular to a rotational axis of said at least
indusiiervfosiid pair aagige deetrans\ome v reangd gaidasef@hritinnieidnplane

27 wherein said weld box stand (11) includes web support rolls (91)
perpenstigviarisoadiaetien eishaval efoaid rpelpksidiednaraiiaigittion of

travel of a metal strip member therebetween. 33. A mill as claimed in

30. Claim 27 veherginag WabnseaRaralMo2y RascerPRIOSS HET 8098IEP pair of
function as one of said pair of squeeze rolls (94a, 94b). 34. A mill as

squkimegiis ¢im @4'tsycli§dm9%m9rﬁ/taajuefm;eaﬁnéoﬂlaﬁﬁeneéﬁaeﬁémmar to a
W

mill as claimed in claim 27 wherein a contoured guide roll (52) is

direBfioYidpdrd0dies daidraetshistireterassalsaigl metal strip into abutment
with said circumferential shoulder. 29

31. A mill as claimed in claim 27 wherein at least one of said pair of
squeeze rolls (94a, 94b) is adjustable relative to the other of said pair in a
direction perpendicular to a rotational axis of said at least one of said pair of

squeeze rolls (94a, 94b).

32. A mill as claimed in claim 27 wherein said weld box stand (11)
includes web support rolls (91) rotatable about parallel respective axes

perpendicular to a direction of travel of a metal strip member therebetween.

33. A mill as claimed in claim 27 wherein a web support roll (91) has a

contoured outer edge to function as one of said pair of squeeze rolls (94a, 94b).

34. A mill as claimed in claim 27 including more than one seam roll
stand (9).
35. A mill as claimed in claim 27 wherein a contoured guide roll (52) is

provided, in use, to urge said free edge of said metal strip into abutment with said

circumferential shoulder.



36. A mill as claimed in claim 27 wherein a rod-shaped impeder (82)
supported at one end thereof, upstream of said one or more seam roll
stands, (9) extends into a hollow interior of a contoured edge region of
said metal strip. 37. A method of cold roll forming a hollow flange member
(26, 133) from a single strip of metaggsaid method comprising the steps
of: driving a metal strip through a cold rolling mill by driven rolls (22)
engaging a planar central region (25) of said strip; forming a contour along
36. at least orfe Bull@seglaimsidsaid daim b/ femeireinclsaizshayed impeder (82)
continuously seam welding by an electrical resistance or induction
suppRIIEA @hense s @ thesasigensireaBrel stisaanatae smesheasgaebsianes, (9)
a surface of said strip along a predetermined weld region to form a hollow
extemsisgiatozohaliey sHapripeiacaptRathageg3epion sHasisymetal @tBp) to

form a shaped hollow flange of desired cross-sectional configuration

37. wherein saigieiRiiadf ¢bid 481 4hnang saHbrG@Maa gelinéhider ¢2BSH8 9 from

side engaging roll combinations being selectively movable relative to

a sifgiehsHibesimatapRaNE RRMHRFHBMPRENST e ke i) afdirection of travel of

said strip through said mill. 38. A method as claimed in claim 37 wherein
one or more of said formin%rolls (42, 43) are driven to assist in driving

said strip HHPRONGhSMERNISED FYOrIRthGa'dselinadh|h afiven rolls (22)
wherein one or more of said shaping rolls (131) are driven. 40. A method
engag g AR RT3 TGBIOR: 7 ShEb LR CRA hollow

forming a contour along at least one edge region of said strip by

forming rolls (42, 43);

continuously seam welding by an electrical resistance or induction
welding process a free edge (62a, 62b) of said at least one edge region to a
surface of said strip along a predetermined weld region to form a hollow flange

(30); and,

shaping said hollow flange (30) by shaping rolls (131) to form a

shaped hollow flange of desired cross-sectional configuration,

wherein said forming rolls (42, 43) and said shaping rolls (131)
consist of side engaging roll combinations being selectively movable relative to
each other in a transverse direction perpendicular to a direction of travel of said

strip through said mill.

38. A method as claimed in claim 37 wherein one or more of said

forming rolls (42, 43) are driven to assist in driving said strip through said mill.



flange (30) is effected by shaping rolls (131) mounted in longitudinally
spaced transverse operating planes, said spaced operating planes being
parallel to each other and perpendicular to a direction of gravel of said
strip of metal in said mill. 41. A method as claimed in claim 37 wherein
prior to said step of continuous seampwelding, said free edge (62a, 62b)
is aligned linearly with a predetermined weld axis on said surface of said
strip and said at least one free edge (62a, 62b) is guided through a

39. predetermfindaethedr agjstronediong dainhcddeneEsin ong sohsegremf said
weld junction between said at least free one free edge (62a, 62b) and

shapisigl Elisad8 heiie i eeidrgy imparted to said hollow flange member (30)
is focussed by a proximity effect along said predetermined weld axis on

40. said surfape REMHJA HsiRmLFAKLRIHEARIANS AToMBHSIR EahiRgPHNEIRI thollow

42. A method as claimed in claim 37 wherein said at least one free edge

ﬂan§%2?13@;2m isrrligBadhyitreaithy/slsl isegion EWL%@dmﬁr%%@ﬂﬂhfﬁﬂﬁ%@aced

each having a circumferential shoulder (61) providing an abutment for

tranSoktSY 55SFANR) PRAE60862p L -dherAtimghRMes BlarpaskihfaiB each

42 wherein at least one free edge (62a, 62b) of said metal strip is urged

othdPishalpemaRvEtis i LHrertierestighavPBidesif6diiBYoR FRBAP I aid mill.

guide rol! (5_2). 31 44. A method as claimed in clgim _42 wherein said
o R R S R e o
conl 3mSR IR B8 bR 1800l Ae SRl (BIRS RN Wi 2
predBlTined el axis on Sarg arace BF e ST S Sa5d P18 st one free
edge (62a, 62b) is guided through a predetermined linear trajectory along an
incidence axis of a subsequent weld junction between said at least free one free
edge (62a, 62b) and said surface whereby energy imparted to said hollow flange

member (30) is focussed by a proximity effect along said predetermined weld axis

on said surface prior to fusing said at least one free edge (62a, 62b) thereto.

42. A method as claimed in claim 37 wherein said at least one free edge
(62a, 62b) is aligned with said weld region by one or more seam rolls (56) each
having a circumferential shoulder (61) providing an abutment for said at least one

free edge (62a, 62b).

43. A method as claimed in claim 42 wherein at least one free edge
(62a, 62b) of said metal strip is urged into abutment with said circumferential

shoulder (61) by a contoured guide roll (52).



to strip surface by adjustably mounted seam rolls. 46. A method as
claimed in claim 37 wherein said at least one free edge (62a, 62b) of said
metal strip is guided through said predetermined trajectory by a
contoured squeeze roll (94a, 94b) extending over said contoured surface
of said metal strip between spaced guybstantially parallel contact faces of
said contoured squeeze roll (94a, 94b). 47. A method as claimed in claim
37 wherein weld energy is imparted to said free edge (62a, 62b) and said
44. predeterminduaifeed r@sionlBynad eiacteledn intlicobered (38)d saigtedilstrip is
(76) extending substantially around said metal strip in a plane
supeoBstriRIaerfhdeprsed gYbRgdiodingbsdrfaeasol 8. AN nadiaecas said
claimed in claim 37 wherein an elongate rod-like induction impeder (82)

weld lippigcasas et irpskenRSraaIeageneikay GALlils geaey infasakutment with

~ contoured surface to a region adjacent a closure region where said at
said gfoumiRrariiabaheulses (82b) is fused to said surface of said metal strip.

45, A method as claimed in claim 42 wherein at least one free edge
(62a, 62b) is guided toward said closure region at a predetermined angle relative

to strip surface by adjustably mounted seam rolls.

46. A method as claimed in claim 37 wherein said at least one free edge
(62a, 62b) of said metal strip is guided through said predetermined trajectory by a
contoured squeeze roll (94a, 94b) extending over said contoured surface of said
metal strip between spaced substantially parallel contact faces of said contoured

squeeze roll (94a, 94b).

47. A method as claimed in claim 37 wherein weld energy is imparted to
said free edge (62a, 62b) and said predetermined weld region by an electrical
induction coil (76), said coil (76) extending substantially around said metal strip in

a plane substantially perpendicular to a longitudinal axis thereof.

48. A method as claimed in claim 37 wherein an elongate rod-like
induction impeder (82) supported at one end extends within a hollow interior cavity
of said contoured surface to a region adjacent a closure region where said at least

one free edge (62a, 62b) is fused to said surface of said metal strip.





