TI TLE "COLD ROLL FORM NG APPARATUS" FI ELD OF THE
I NVENTI ON This invention is concerned wth

w0 pgeov@nents in cold roll formng mlls. The POI/AN2G06/00898
is concerned particularly, although not exclusively,
with aspects of a cold roll forming mll for hollow
flange nenbers. More particularly, the invention is
concerned with aspects of a Cﬁ}ﬂéo” formng mll for
t he conti nuous production of wel ded hol | ow fI ange
beans. BACKGROUND OF THE I NVENTION It s _known
produce hol | ow f I'&RQeD ROe FORNINGIAPPORM TS| | ght

gauge steel strip to forma section having a planar
web and hol | ow t ri angBIELD @FFEERMENRI®Nanges
ext endi ng al ong opposite sides of the web. United

States Patent STﬁglﬁnQ@nﬁéW' i3 cofdeded withdnigrevérnents in cold roll

manuf acture of such beams by a cold formng process
vvher | ee edge of the hollow flange lies
adj a@éﬁ'ﬁiﬁe scrad e of the web but is not secured

f'anges. neseqlg L anee sc%b?sﬁ%@“hfﬂ‘?{mé‘@”a%"h°ugh not

Pat ent 3, 698, 224 descrl be t he ﬁ cture 05 P éﬁq/v
f | ang¥clusivaly, byithh aspegtss 8 rﬁrﬁg' 8L cOEMiak MBI nfaL ehpliow flange

wel ded steel tubing is subjected to a shaping process
whi ctnefmlagrsens the tube to forma holl ow fl ange beam
with a pair of juxtaposed webs.
More particularly, the invention is concerned with aspects of a
10 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
15 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.
20 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



In order to inprove the section efficiency of "open”

fl angebeans, it has been proposed to secure the edges
w@booseondl | ow fl anges to the web to i nprove tPCEHAUZEE/000898

stiffness in the flanges. United States Patents

6,436,552, 6,1 15,986, 6,397,559 and 5, 692, 353

aﬁscribe CFId formed thin gauge™hol | ow fl ange beans

erein a |ip formed al onqg.the ed of , t he I 1.0

{1 anBeams, & sBsrkRen BropREelLD SeRv hedde ot Bediiffow tgnaes to

fasteners, clinch perforations, spot meldin% or the

| i ketheRuel taimproveriewsional shifhess indbe flanges3United States Patents

a cold fornmed thin gauge hol |l ow fl ange beam wherein

t he 61436, 55R)d5105,988e6/397,560 ahd5yRa2,353 descrileel cakl formed thin

internally folded lips or formations to support the

hol | g&uéé MW AL BhahRCwhbref £ ipFbired uncey the@dge of the

Alsijevvallofthehollowflangelsvveldedbyafillet
V\E [L8 O n
5 anflfol {BpBeas flourelf e uiby) RidhiiediateoRe Edges by fasteners,

cold forned, "cl.osed" holl ow f| beans, an in-line

dual C(g\%q"ﬂ??f&orﬁ&'%%sﬁno ! '89i°§3@gﬁlﬁ%‘ described in

United States Patent 5,163,225, inr of i ch,

the assi gnee oRUSR@NJR¥RRIARF sﬁw@fmqt%%i?ifé H@Sg%@s%‘w formed
intitle. The dual wel ding process described for the

f i r sthihigamgeahoillowlfiangetiegim Wwhetgie ths free ¢dges of thsy hollow flanges
resi stance wel di ng process wherein a free edge of a

hol | aye fibmnae asamtavabihedoldedt lips bademnedtidnsetos suppordfthe hollow
nmetal to forma weld seam adj acent the edge of the web

f | . )
1Pt ¢ hﬁnﬁ% aﬁ‘é’lrfsit cht%qlrzgﬁﬁ?ggmﬂg; l(?.lfrm%‘ﬁl lodd! tA‘%‘deog@ﬂQﬁSthe hollow

a conventi o was adapted t

0 09458a0% LBIidd RSB 1114908 418 to o a st

circul ar crosssection flanges subsequently being
shapd@ng®. tri angul ar cross-section to

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.



form "Dogbone" (Registered Trade Mark) beans. Wil e

generally satisfactory for a relatively narrow range
wo@Roosmiwoand fl ange wi dths and a narrow range oPCTYBRU105/000898

strip gauges, an adaptation to a conventional mll

structure was considered to be got only limting in

t he scope of beam sizes but also inefficient and

capital intensjye in ter f _requirin | arge number

of roll sets o h'lgeré‘e&?lg’Brﬁ%éfaﬁV&q{ ad%@é!a@' frowrange of web
consi der abl e unproductive downtine each tinme a roll .
changed flasge wa'mﬁs end ediarepwirgnosr ofmeetgbsifp gapges, an adaptation to
Moreover, difficulties in nmaintaining weld seam

st abaldonyentigres edillsstnusterel was cansidesedto bealad anle limiting in the
high reject rate. One proposal to address sone of the

shor 64148 BEBehm sikes But Glstinetfikiahoasd capitaldatensds in terms of
described in United States Patent 5, 403,986. This

5docu55;c{1érirg{)%o?%ﬁgoﬁ%ﬁ1§€ped?‘ Al E?ﬁgbquérﬁbedgn?%teg which caused

sepa ace ormng m I ncl’ ne

| ongi tudi,nal axis in fqrm sect i Q 1l .
ShapEaNgife] é%?“?ﬁ?&é‘ﬁ@%%gﬂ\!"f‘gg\&r %@rﬂefa: %’m%z]ﬁg?a\?%s required
strips of netal were brought together with a thjrd

pl anfar awdiffesent; beay &ize. n Moreavere dfiieultigs inmajpigining weld seam
protruded between the free edges of the flanges prior

t o wetatilitg imgosedwed\dira dimitations omi yigldtug: toom bigheriegect rate.
substantially the same as those described in United

States Patent, Onelprbpddal tdhaddsess semei of thehshortcomings in the
expression "ERW refers to electrical resistance or

10! nd“Bl‘ibi‘P\%l W fboRetSprdge8s t RS @eBEMSEF A" UniddciStars Patent
coil s/Tnpeders to create a current in the nenber and

ot et A B TR e 504 BT Bl bparate

ﬁ,tat nggéﬁlg&gﬁg&p%ﬁgmlﬁ ﬁcqi\é%attg %eks)n&{ud‘?rrmajﬂ%rxisalrnta 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.



production of hollow fl ange seam wel ded beans. SUMVARY
OF THE I NVENTI ON According to one aspect of the

w0 povenoioon there is provided a cold roll form POI/AURI05/000898
for the manufacture of hollow fl ange seam wel ded beans
froma single strip of nmetal, sa d mll conprising: a
fo[jm' ng f]t ation; a seam guide and wel di ng stati on;
and, a shaping stati j ] r ized in
that either or both @W%Qfﬁﬁﬁ@gﬁm'qand said
shapi ng station conprises independently supported side .
engagi ng rol | M%P;ﬁ@g ﬂ@ﬁ@eaﬁﬁd}%@é@f th%}/ﬂ}@aﬁgﬁ' d&herg is provided a
opposite sides of said strip, adjacent transverse
pai r solof ralbfaimsnglenié fgadier gnaruifactucersif iwlliovnBangs sgam welded
sel ectively novable relative to each other in a

t r anpeanfefréin £ singlstAprafenstat; Wait niilbcemgiisiagt i on of
travel of said strip. Suitably, some or all of said

51 de engagi ng raoﬂolrmrr@@{%ﬂ@ﬁ'i ons are idler rolls. If
0

requi red, some or a sai d side engaging roll

conbi nati ons are Lve:ro Pr: I rive rolls,
spaced Wi thi n ?a?%’?@?’#ﬁ%é’l@%”ﬂ‘f'ﬁé%ﬁgngnged Wi thi n

sai d shaping station en e a.central region, of sai.

strip between @o‘fh?é’dﬂ%ﬁ%ggnt% é‘ﬂ)‘h.‘;ﬁﬁfac‘f%dﬁﬁq'eah %ﬂ)@ror both
or all of said drive rolls may engage said strip over

a sulofsaid famipgstation andksais shaning statiosr earapesrfefidgpendently

said strip. Alternatively, some or all of said drive
roll %up‘?md@d@&@eﬁ@égingsmll corablinations adaptza, imUs@dotrotopposite

spaced from said forned edges.

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 pombinations
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



In a still further alternative, sonme or all of said
drive rolls mayengage said strip adjacent opposed

wo eoogeeboeriges t hereof. The transverse pairs of PGI/AB2005/000898

5

engagi ng roll conbinati ons may be nounted on

respective roll stand franmes. |E required, transverse

pairs of said side engaging roll" conbi nati ons may be
novabl y nmounted _on a comon ro stand, fr .

S s Shdade Sa B PeihseaRBPPessTbLloried StddsEiRgf,

novabl e transversely of a m || bed. The transverse

pairs of side &hgiwginsyerseipairs ehidnenDaaigralcembinations may be
aligned in a transverse plane perpendicular to a

di r epgidunitedbntrespedtivefrolt stendi frarnésnet al  bet ween sai d

side engagi ng roll conbinations. Preferably, each of

sai d transversg pahuiredf, FhASver982paRY 6PIsaid side en?aging roll
conbinations is |ocated in a respective |ongitudinally

of ¢ PAVBIRPYS Ty Bl BUiELLAls Eiinfdl A frame
g? ggg'si”ger glnlg a&%ﬂgb&gf%ﬁ@? r'ogl ga:g\glqgl%@grg%ﬁ n%%r lggﬁ%{ivéﬂ{}emovable

conbi nation is rotatably nounted on an inclined axis

| yi njanaverselynfa/ailsed ane perpendicular to a

direction of travel of a strip of netal through said

si de engagi ng hkltranswbiseairsof side engagingaakcembinations may be
engagi ng roll of a side engaging roll conbination my

be r glighediva FansiGdePlarke parpendituidr toxd dirdctiondfitraval of a strip
transverse pl ane perpendicular to a direction of

1qf gf‘;"at g%al%%hﬁ id Eﬁbﬁénda?h@@ﬂ SRhBingiicies. engagi ng

I'na urtably,” at " east one side engaging
roll of a side Perg%er‘glblggeééﬂ Bf 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 roli of a side engaging roll

combination is rotatably mounted on a vertical axis.



conbination is rotatably nounted on a vertical axis.If
required, said drive rolls nay alternate with said

W@ p@e/oangagi ng roll conbi nations along a m || PEAU2005/000898
Suitably, any or all of said at |east one of a side
engaging roll of a side engaging roll combination is
rotatable on an axis selectively angul arly adjustable

in a plane lying perpendi culat ta direct, of . s
travel of a ne{}aré)cﬁ'{' &y ?arﬂéls‘iri“’& IWI% .*%?e%”@?‘g%ﬁe with, sgid side
drive rolls are | ocated between _|Ioai rs of

| ongenagingIrel cambinationsflorghgaail§dr ol | conbi nati ons

along said mll bed. Suitably, said seam gui de and

wel di ng st at i oSuitablyyaryosalbefaaidjat Idastrane ofsa side engaging roll of
having at | east one seamguide roll having a

Ci I CHRSiRS @ﬁqégﬁhg sdinsdrasinafion i retdtableromae dxissetectively angularly
inclined rotational axis lying in a transverse plane

perp £ ini ' : S '

" PRSRSBAE hng iAg peR ol cpbctan  Kegafora mo

sel ectivel y.mvabl e along said inclined axis. The
r ot at?‘fr@rfglgééiommof said seam guide roll may be

selectively angul arly adjustable in said transvesse .

pl ane. Prefera r?‘%“t‘%)é’ §@5End3't‘!?d€’"§nar§/\g9?ﬁtﬁa Q‘Ft&‘ﬁe@n pairs of
includes a weld box stand having at | east one squeeze

rol | lqrigitodinally speced sileoengagingtll ersabinstians aleng said sill bed.
lying in a transverse plane perpendicular to a

direction of tSaiteblypéaidaednsguidp anBuieldingystation idclatles a seam
| east one squeeze roll may be selectively novable

102! oNgu | r@]lii.[%rid H&ﬂngéi feast bné Qéélﬂnrgiﬂclzle FIEh&h G ki h@aferential

axi s sai | east one squeeze rol
shoulder pivotally mounted on an inclined rotational axis lying in a transverse

(8]

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.



may be selectively angularly adjustable in said
transverse pl ane. Preferably, one or nore of said

w0 oo0ai00m®19 ol | s and/ or said shaping rolls may bBCT/AU2005/000898
rotatably journalled in a nounting frame rel easably
securable to a respective formpg roll stand and/or a
shaping roll stand. If required, one or nore sets of

said formng raqll d/ or sai d shapi ng. el be :
rotatably jour E’éﬁ’é@g’q n°ge n‘?fumqrﬁg&!f F‘g'ﬁeporrbﬁ%ggéh jand/or said
securable to a resgective form n(ﬂ roll stand and/or a
shapshaping| plls mad be safatably youmallad 1B ghMawgting Jrame yeleasably
adjustable in a transverse plane perpendicular to a

di r esécumablsf tota easplective fariming roll gtantrandder & ahaping roll stand.
nmounting frame. Preferably, said seam gui de and

wel di ng st ati off requipsd Setss oRmpeaBetsobil said fovening rallsabhdg/or said
supporting at | east one seamroll adapted, in use, to

5?rgi d?hé‘?iﬁp%w% pE r%té%ﬁ?(lygauﬁ%lléégﬁ 4 RYUMEng  frédkdeleasably

ta pintolinear alifdnment with a predéterm ned

wel d axi s ced fr o I

ai dSREVEPREErs peoranive Bohibe PEL SRR A7 Shagg 8l stand
supporting at | east one pair of squeeze rplls,, in use,

to urge said feoddabygsaighew aeé‘ga% i, agiusiabler iy %EEPHSVGFSG
tenperature into fused engagenent wth a ) ) )
cor r planen gerpgndididar el a;wﬁ@omn dofajraveloaf s@idl siiip fthceugh said
said pair of squeeze rolls co-operating, in use, to

gui den@mitihgffreeme edge t hrough a predeterm ned |inear
trajectory substantially along an incidence axis of a

gsubsequent wel erifaRspiy Ofhil 8bBREGuIda dhd WERliRPSBti8R @omprises:
said surface of said nmetal strip whereby energy

e e ed SRR A Bhbbed spam o

sai d a%ig[){e%??h 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 current is induced in said free edge and



Suitably, said electrical current is induced in said
free edge andsaid weld region by electrical contactors

W@ kiodatloye engagi ng said netal strip adj acent sBECTADR®&000898
edge and said weld region. Preferably, said electrica
current is induced in said freegedge and said weld
region by an induction coil transversely surrounding

said netal stripin |l ane rpendi.cular to a . .
di r eSeIoHelstegidn, by elelical goRac rS&'ﬁ?b@temﬂ@efm BRigmetal strip
Preferably, at |east one of said pair of squeeze rolls

i s aagdjacent gaiddrassedys and said wekkh@git-pendi cul ar to a
direction of travel of said nmetal strip therebetween.

At | east one ofPrsferablpasaid eleciiiesd enerendls induesd inesaid free edge
adj ustable relative to the other of said pair in a

di r eghlQBiPREREREiohYN hdudtiérPEsit ramsersely Surtduridihglsaid metal
at | east one of Said’pair of squeeze rolls. Suitably,

sai d WSJ th A¥iahBtfIERaiLERY SHRP YUirectioh ot tAlel AR metal strip
abouf par & IeF respective axes perpendicular to a
direg%%p&gof ﬁravel of a netal strip nenber
t her ¥HEEHHBHIN: | required, a web support roll may
have a contoured outer edge to functjon as one of said
pair of squeez&reterakly, atleasiopgieaid palOTisAUPeER B ISANgularly
than one seamroll stand. If required, at |east one of
sai d aspmtablelin aplaneiserproticulss ta astirection of traveliaf gaisl metal strip
circunferential shoulder thereon, said circunferentia
shoukgstepetieaise, provi ding an abutnent for said free
edge of said netal strip. Suitably, a contoured guide
oll is providegd,ai i i
10,00 0 motal st r o AR SHEROT SA SIEOR S doc/ERIS Y B adjustable

cir le'gfa Ve rt](t) %r‘?‘é otﬂé?lgf %gfd pair in a direction perpendicular to a rotational

(3

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



If required, a rod-shaped inpeder supported at one
endt her eof, upstream of said one or nore seam r ol

WG b@ameno1ext ends into a hollow interior of a ceCl/auz®a000898
edge region of said nmetal strip. According to another
aspect of the invention there ig provided a nethod of

cold roll formng a hollow flange nenber froma single

strip of tal, said nmethod conprisin eps of: .

air | vl ustjests of 55, BB BRs e aro Py STTHY, ignds into 2
driven rolls engaging a planar central region of said

st ri pollowinterigr af 8 spitaured edas r@@lonég@@'i%@t@o&j@p-

region of said strip by formng rolls; continuously

seam wel di ng by\canrdimyipanatbesaspeict ethe dipentibn herd isprovided a
| east one edge region to a surface of said strip along

a pr gsbthed of oot véll forrmirgy arhdllew feimyenerhbemfromaagirigle strip of
and, shaping said hollow flange by shaping rolls to

{0 gy aNaARARlA P HHASHE thS stlgised or 0ss- sect onal

configuration, requlr one nore of said

formng rolls nay. be ' - L . .
alternatively, W@%o? %%E&B'P t@%"f’i@%s%é’g!&nbﬁ'ﬁ“oq Ws'," %9 riven rolls
be driven, Suitably, {ror m np?h(%f s(ili F hol l ow fl ange is

ef f e€NEAYIHY BREANGF CRBIrA! Fegion HFALEIP: r ot at abl y

supported about a pivotal axis inclined at an angle ) )
bet ween verti cd0rnaing aheantewnalang iat least cagsdgesieginelesaid strip
perpendi cular to a direction of travel of said strip

of mby#brmink rolisiui red, shaping may be effected by one

or nore shaping rolls rotatably supported about a

qQi votal axi s i Rehtingsusly séamaInddidgttaEERW 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 rolls 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



vertical and horizontal in a transverse pl ane

perpendi cular to a direction oftravel of said strip of
woredoalooooEor m ng of said hollow fl ange may be ePdBaU2185/000898

by formng rolls nmounted in longitudinally spaced

transverse operating planes, sajg spaced operating

pl anes bei ng paraIIeI to each other and perpendi cul ar

to a dlriecftlon ﬁ { gql of said strip of netal.

sui t 4igvg! olgald s d holl ow fl ange may be

effected by shaping rolls mounted in |ongitudinall

spaced tr ansvefp%”kﬂ}ﬂeﬁafa‘?@'%ﬂoﬂﬂ’"&ﬂ@@ge %Yop%ﬁfg%%téd by forming rolls

operating planes being parallel to each other and
per penalirded i langitaditiallg spaced tansverselopefating plases,isaid spaced
of nmetal. Preferably prior to said step of continuous

seamopelatingtplanéd Behg@ﬁr@l(ﬁlﬁo éactabthgnand perpeadicularits B direction
a predeterm ned wel aX| s on said surface of said

gtri %fﬁ’égefs@ﬁ%lé‘tstr‘ e free edge is guided

through a predeter ned near trajectory along an

i nci dence axi s e e

said at |east fﬁé‘@%&’?@&%ﬁﬁé ggaéﬁaﬂ%ﬂoﬂﬁ%hg "ng\é%% dffected by
wher eby ener i mpart e 0,S hol | ow fl ange nenbe

is f&@éﬁ%do%m%ﬁf% gltyécf a%}ytspg raﬁ%v rse opera{mg planes,
predeterm ned weld axis on said surface prior to

f usi isgicsspategtopesating plases bengarsellelfe each other and perpendicular

required, said at |east one free edge is aligned with

sai d tyval dirgctioh @f tlawebofsaid stip ef metah rol | s each havi ng
a circunferential shoul der providing an abutnent for

1pai d at | east @ierdrbBg et saﬁa's@e@bf b(ﬂﬂﬁ\tuo%%efah?ﬁ/eldmg said
edge of said netal strip may be urged into abutnent

\émuit g ?e%' ?cfgcé |§ @Egp%ﬂé QY g/ﬁﬂ%%rgafe e?%&ﬁe&s%tooé%g%n Said surface
cent ro?l gldbgtrlpp%%d 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
15 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

20 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



cylindrical roll surfaces adjacent said weld region as

said at | east one freeedge is urged into abutnent with
wa@ ajod/oeioncunf erenti al shoul der. Said at | east PCEAD2®&000898

edge nmay be guided toward said closure region at a

predetermined angle relative toygptrip surface by

adj ustably nounted seamrolls. oLr eferably, said at

| east .one free .e f said,nmetal .strip i | d

tbr oBgRe e BtseaemeRa T ey A S s Yaliere
squeeze roll extending over_ said contqured syrface of

sai d netal str%l%@tlmrp@;fa%%g%my wﬂe@t%rgmaﬂ closure
contact faces of said contoured squeeze roll. Wld

ener (goionyatba pregeterminad angial rélabive ddgeirinnetiriaded by adjustably
predeterm ned wel d region by an electrical induction

coi | nfdurtedasaimaiolls. sai d coil extendi ng substantially
around said netal strip in a plane substantially

gper pendi cul ar  posfarapIsait HtNahsteome freBERRY of Lid metal strip is
required, an elongate rod-I1ke induction inpeder

supparted at_ one L i L0

"t oM Bl Rl oo PR ARF okl £ Bahtted sgyeee roll
adj acent a cl osure, regjon ere sai.d at | east.ope, free

oo ARG eVeIchad PaTcoied Saaes O SaidipefHl St PEtiden spaced
BRI EF DESCRI PTION OF THE DRAW NGS I n order that the

var i substaspialiyt paraflel ¢antacifaaes ehsaigycantoyrsd saugers roll.
understood and put into practical effect, reference

wi || now be nai¥eltioemerglyemayg e ithpdited rtbssaid | frest edgedand said
in the acconpanying drawings in which: FIG 1 is a

1050heg?édé}eﬁhm@d%w b4iBAYY A SecPicabinl06tBMeoibbeddractors, said
and edge preparation and wel ding station of a cold

leel/ g%ﬁ%%#?%@rfﬂe%&h%tgé@wg%ﬂoﬁaass?ﬁméli &rig & 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;



of a cold roll formng mll;FIG 3 shows schematically

a front elevation of a driven roll stand fitted wth
wGar@e/owid s; FI G 4 shows schematical ly a rearPCT/AU2005/000898

el evation of a formng roll stand; FIG 5 shows

schematically a rear elevation % a seam gui de roll

stand; FIG 6 shows schematicall'y a side el evation of

a wel di ng apparatus; FIG 7 sho chematical ly a .

front elevati orﬁé"f- %ash/@’f’%l SB'&W?E@?\'E’; a%ioét eie@%ﬁ,sof a driven roll

schematically the operation of the squeeze rolls in

t he éan fiked withraide RIS, 9 shows schematically front,

side and rear elevations of a shaping roll stand; FIG

10 shows schenwilGcdl shoves sehematidallyra resreslevatmmsofod farming roll

turk's head roll stand. As used herein, the expression

"frotami.evation” nmeans a viewin the direction of

travel of a strip of netal therethrough. Mreover,

G avi ngs Tor 1 ReCs Sy B Sytichaticaif d R ESBHLA i Rfseqm ouide
CF THE@ggAr@V;NGSIn FIGS. 1 and 2, the cold formng m |

corrprrP form ng station 1, an edge preparati on and
wel di ng station_2 and a shaping stati o;iéé . )
Conventional slfilS. & shpwsos¢hamatigallya |edgvadion of a welding
rolls upstream of the formng

apparatus;

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



station 1 and flying saw and take-off table assenblies
at the downstream end of shaping station 3 are omtted
wo oroopbw1sake of clarity. In FIG 1, m |l bedsPdr/AuU2005/000898
support a conventional entry table 5, a series of
drive roll stands 6, a series o{ formng roll stands 7
side roll assenblies 8 a seamguide roll stand 9, a

weld coil 10 a | d 1. Fl .
downst r eam por FW EﬂG§E1tq{@oéo€f@ ?@F’ﬁ?ﬁamﬁi mvﬁsmp[ﬁ‘?? a forming
mll beds 4 support drive roll stands 6, shaping roll

st angtation 1amd edgemrﬁp%raﬁ@a@ndweld@eéﬁ%tlor@ ami & shaping station 3.
shows a front elevational view of drive roll stand 6a

of FCenvéntidralslit sirip refl Aaddliid ard fetfafbrollstupstreant of the forming
stands 6 only in that it includes side rolls to steady

the §REBRN ahdifRiny &K drdl BRELO tabl® abBémbRasag theélBownstream
roll stand 9. Drive roll stand 6a conprises a pair of

spacgg orfgﬂgémé%téf‘or‘(‘@'a‘?g offifled PO @'ég‘rklg 6f9:,|lé It hafts 2

1, eac ing a respectlve c cal ve roll

22. Roll shaft ou d via_.univers

23 to drive shiﬁ ﬂé 8&5‘?@%2 sgpgogoqjsgrﬁﬁrﬂwgkpéﬁﬁéable 5 a
train (not shown). can_be seen, drlverolls 22 .
engageres of <river gl Wé‘lﬂdﬁﬁ o SEriEsr GfetPrRNg S0l ﬁF%l’H’gsJ side roll
beam nmenber 26 and because the grip on the web is
goodassembbes Beasetougudanokstassisd,ya weldieoil €0 ang 30W6|d box 11.
the formng or shaping rolls in the mll. A

conventional h@l@GhR ghtiwish imnstieahnapostion2df fheogoldesorming mill
vertical height adjustment to upper roll shaft 2 1 to

10241 Uhet iR rﬁ epe“ S @R RNStARYES rsHepin ?olFé?ands 12and a

accommdate metal strip feedstock thickness.

aSSI Elﬂwsrﬁqdqgrfﬂ?ll ggrgfqu” ve rolls may be contoured to

hapi ng hol | ow fl anges.

(¢

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

15 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

20 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



Mounted on an upstream side of roll stand 6a is a side
roll assenbly conprising a pair of side rolls 28
wGaappoetoed on respective nounting brackets 29.PE/dB2005/000898
roll's 28 engage the hollow fl anges 30 of nenber 26 for
precise lateral |ocation prior g entry into the seam
guide roll stand 9 and are adapted for |ateral

dj ust t f .
o bl By SEhah AR et 40k MM mgaess.
rear el evational view of a typical undriven form ng
rol | requiree, selediadngrive palls m_ﬁy beagajodiedy g @@ﬁ%w forming or

nounted on a base 36 for selective relative | ateral
nmov ersbapingyhalloshiidnge®? havi ng t hreaded portions 38, 38a
of opposite hand engaging in respective slide bl ocks

39, 3%9a. Frames MSurite@ ¢l aflaistreadh diieabf rolbstangedn is a side roll
i nner and outer stops 40,41 respectively. Upper and

g owery sf58 V' Eohitird glias na'b? S4ORBNE 5B %p’g%%@cbhvneespectlve

nDuntlng ckets upper nounti ng brackets

o SRR SHETER, A, P e 0 o

t hi cknesses_of the pe strip. feedstock, or differing

ol | TBmBEDAS fel RIBEParatersliegAlisngHIAILO ghintaRto the Seal guiderl
el evational view of a seamguide roll stand 9 having

base stnciand asemdapted foaiaterl adjtamenbbwmma@aﬁher 31 and for

side of the frame as viewed are a pair of contoured

suppaettidad bbpstAenhbyg screvwpadiusterd 82hol | ow | ange
regions 30 on either side of web 25. Rolls 52 are

1¢ ot at abl yj our ngd|5ed llltﬁ’stFété?ra reak ble?ﬁéﬁ@ﬁéf‘w@%&ﬁ"éei lo'éfﬁ undriven
slidably nmounted on frane and novabl e | ateral

5! i oS | o 8 Hoa‘*’&@fﬁ?@%ﬁy%%?ﬂ@?f‘ab' g o
! owerbarsgl3le fg g&g%vebrre?gt%(vetlgtergl 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



achi eved by screwthreaded adjusters 55. Seam gui de

rolls 56 are nounted on upper roll support brackets 57
wakioshomre nounted for |ateral relative novenePCT/an2005/000898

frame 5 1 by adjuster 58 having a shaft 59 with

opposi tely handed screw—threads,lgnd al so for verti cal

nmovenent by adjuster screws 60. Seam guide rolls 56

have.a circunferential shouyl der .6 Mhich proyi des_an

out inalEmiSveb i FuppBRhragkess 5d A rRyRIEsSS fidfhe 51 and
flange 30 is urged. Seam guide rol|s rotatabl

j our ma@vakie iateedlly delabive dr £agh athetchy an@nn%etal\iﬂ Randed threaded
adj ust abl e al ong respective rotational axes 64 by

adj uscew adjustieentbandertical adigstimesd of lowbs rall sugpor@gackets 53 is
may be pivotally nmounted on upper roll support

br ackghfevedbyares-ahreadied Sdiiérsi 55. SSédra sty Htis B6ae mounted
perpendi cular to a direction of travel of the netal

LRy Sﬁygeﬁ‘ RfiKsUpBIrE b 57'\49Hi‘&he§e°ﬁ‘1|o@nféd3f5r Bt&l8l relative
11s p ro

of frane alr of web support I's 66, 67,

upper_support roll 66 havi C} nf e [ i m68 .
engadTRPDBt R o Bl a0fisaerceb SRVIRES el a8 uir-Rapositely
the side of web 25 as shown jn the cutaway regi on 69.

The é\aadﬁmspr%tmfeagaaﬂe@dsqferver@ealane\@r@érﬂwsadagstshscrews 60.
abutment for free edge 62 of flange 30. Also shown in

cut away regi on SE@m guidecols 86 heyreencravmfierential shouldaes 1 which
support roll 67 which al so supports the hollow fl ange

30. Redvitley anvabyutimeat againstaith thetfreeedye B2ofiiiow flange 30 is
rolls 66 and 67 is achieved by adjuster screw 72. FIG

1P Shwge& g et g;h%lﬁdlEYro%tﬁﬁﬁ/rjbﬁﬂiallbaCiH%liH@fbld@Jsdeﬂgvhich are
apparatus 10 shown schematicall'y in FIG 1 between

e A 8 AT SRy srows s

;nhg%%g{,ﬁt{ %@g ssl%%eglo%ﬁg %%r n1|ac§/oBe 7p();vo aily? rr]nglhjrgtreg uc?nd%pper 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



menber 77 as it passes therethrough. Loop 76 is
supported at its free ends 78 by respective sheet

W@ ppenoosupport brackets 79 separated by an el BCT/AUZ®@E/000898
i nsul ati ng medium 80. Coil assenbly 75 is cool ed by
water recirculating in copper tybes 8 1 secured to
assenbly 75. Located wi thin each hollow flange 30 in

t he reavﬁgdg C@ 76 is an inpedance device 82

conp reglass tube filled with ferrite rods
(not shown). Each inpeder 82 is supported
el ongate rod s¥Veldgjgrnradaiys 19 a@4n<§)l¥qﬁlgmoilﬁssembly75

FIG 1) which extends into the hollow interior of a
r espécthe dometofia ahebecoppemiooneéd whieh fsusousdgea dpllow flange
the hollow flange and the side of the web as seen in

FI G nfembeoTT ag ityisees treretheoughil boeml76 iy sugportcaeat its free ends
i npeder 82 via tubes 85 and a source of conpressed air

5 S Dg%g%& é&%@%‘é@cbﬁﬂ@% Pgﬁ bYé&e‘té"P@sgﬁaraﬁdean electrical

t he edges of the hol |l ow Ianges and the wel d 'seam

e T AR IO B 725 S8 e g i

heated free ed es of th fIa e urged into
cont £8PP ubes qr% éﬁ?ﬁgm seam | i nes by

squeeze roll sets, shovvn schematically at 87, int

wel d box FIG tosatesewithia eashiojowilangs ?&mtth%r%jgn of coil 76 is
roll weld box 11 in FIG 1. Weld box 11 conprises a

cyl i mdrimpaidanop device 80c@mnrising d fibréglasaltubefibed withIfedite rods
1 with contoured edges 91a, each of rolls 90,91 being

10/ Ot agﬁ&' SHOWH) NElacR npE@et 82 B3RS 8bhé§ bg@nféld)tﬁgéﬂé rék88 supported

92,9 Cont oured squeeze roll s 94a, 94b rot at abl e about

" e2P R Uk A ET180%) FRIPERPAGEPIE o Fofterirora
It ﬂéo(gées Ct W wgﬁfw%%a‘ﬁ%%%gggﬁ% igrré% erqeg%i mﬁeﬂoﬂg\% 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



effect fusion therebetween to create a continuous weld
seam It will be noted that the cavities defined
whedseenisqueeze rolls 94a, 94b and respecti ve PORATRN0&M00898
edges 91a of cylindrical support roll 9 1 are ovoid in
shape. The free edges 62a, 62b aj¢ urged toward

respective weld lines in a |inear fashion

per pendi

h
Ce P Gagh b BB R GRS BSE C Eersugere o
i 5 S S Pl e 88 455 ot o
the wel d seans between respective free edges 64a, 64b

and wrge thg beatechireadadgesst2d, 62k of dmllowy flangss 3@linto respective
roller 90 is adjustably nounted for novenent in an

upri glehtad warl svaradinestgient atangetheXfopdsed soumelaries of web 25 to
bei ng coupled to roll carriage 98, slidably nounted in

$UPPQFect FliEn 1SchSMEST fo Rdts e%an@:ﬂibﬁ tetd 58aR! Vit will be

mounted I n respective carriages 101 ,102 of squeeze

;§} L?ﬁ%ﬁ%é t ShE"ERules: Aok F‘&%é"éi%%uéf%& ih'kd%e% and
gogai S n&cgtqq% é@ﬁﬁ elc&ﬁsug’?%gfzew Hgﬁgrrttrol "ate ovoid in

transverse novenent by a screw 108 coupling nountings

for shppert frames 103, 104 by a threaded shaft 109 and

for upright novenment by screws 110. Preferably, roll

support franes Tdrecfiee etiges §2aB2b beziugeditowarl re8pedtive weld lines
pi vot al novenent about respective axes parallel to the

11 1 eGH hHReaf faRRIA Fitbefdicalah & thewebbédtiedofmional axes 95a,95b of
nmovi ng t hrough wel d ox stand 11. The adjustable roll

MoUNtd 8o 8 3131§ So b, B 6 SWiIFSIHCa Arallleh & “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



fl ange nenbers of varying di nensi ons and

cross-sectional configurations to be welded in the
wowedod/omoxo wi t h extrenely precise control over PEEAU2005/000898

trajectory through which the free edges of the holl ow

flanges travel towards a precisgly |located weld seam

line adjacent or at the edges of” the nenber web. FIG

8 shows schenat.i cal | nf i tion of .t olls ..

" wahatalsmaunied onftame 108 Hakpidotel atPant ARSwf spSotive axes
t he gui dance of the free edges of the hoI | ow fl anges

i nt oparatielts thesdisestion ohgovementigba hallovndanged membperemoving
drawi ng a sonewhat exaggerated position of the forned

hol | thbfigiamgds b8R stamdtl 1hei r respective free edges 62

is shown in phantom As the forned section approaches

the roll conbi ‘Tﬁb'éﬂﬂustﬁgie' RV rhb@ftiRsesdbles @ widgetinge of hollow
inwardly towards th e contoured ends 9l1la of separate

[ ,
5ot 1 Bpdogeri SR @ ﬁispec sichs 2t R%E HBLtioRY gonfyations to
Fl tl t b :
aboubeHtEIdebin feaeld ER LT Briesel RiEBRR AT Préiferaiectory
which termnate in the free edges 62 is ur %ﬁint(re _
di r othrpuan whishtheyes edges aifhe RALGW AgngemayekiawardsA precisely
region of the flange adjacent the free edge 62 and a

cor r Eptediveld searmilioe adjacdrd oo@b the edges abthef menwer web.
flange are driven together as a unitary portion

towards roll 9FIGv®eheRy sdedraatiedlly tie ednfigueaticnafithe rals in weld
portion of the flange adjacent the boundary 79 of the

1QVeb ééélﬁ ﬁg—:{%%@% &IB?Fl\{EﬁIUERQfeOME @SS oftha fﬂie edges of

roll e seen that the free ed ge
52 ol byt DRGSR L e SR B it o
3? aanI iGs ;o\r,\hng?gp E\le%r@?vuﬁg \ggmew%h?g;(gggera{ed chse} on ot2the 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.



is a rear elevational view, FIG 9b is a side
elevation and FIG 9c is a front el evational view

wordob/0stoand 12 conprises an arched pl ate-|ike PCEHAB20D2000898

reinforced by a web 121 attached about an outer edge

thereof. Frame 120 is supportedgpn base pads 122 and

carr

includes lifting eyes 123 for ease of handling. Track

o donlche o8 Tfci@ied shpF hEhe flatgs 30 wavels in a

adj uster screw 127. Munt ed about a, ce

tral aperture .
128 straighbline traiectonelaifehouncaey 19 i pebr5 Whalkibewad seam is

each slidably locating a roll nounting bracket 130 in
whi cforimedr ot at abl yj ournal l ed a shaping roll 131 . Roll
nmounting brackets 130 are slidably adjustable in

respective suppB.to slicwesa shapingyokhdiansti® offiGeBwHa8in FIG. 9a
whi ch nove the shaping rolls 131 in a transverse pl ane

5Per prndl ii%;é?%\{ét;bntgh@iew et bBNs &fsidd aRAtioh and G, @ is a front

fl ange

eam 133 novi ng t heret hrough. Shaping

roll s‘?elﬁﬁ are. mpunted with respective rotational axes

in a®

PP

tY&hsver se nounti ng pl ane represented at

134 in FIG 9b_and respective adjuster scr 12 ve

the shaping roReY gtgnd; ﬁﬁtmpr'maﬁ&ﬁfﬁﬁeéﬁ‘sgme 120
in a direction perpendicular to respective rotational .
axesreigipsced /by a web 12 batigehed ahout 29 quieredgeithereof.nr@ane 120 is
shaping rolls 131la engaged about an opposite hol |l ow

f | angapPctddl oh basenphds 20 tamel michetessiifting afyelsr 428 for ease of
120. As can be seen fromFIGS. 9b and 9c a front

108! eVRLhARNRY]. TragknEimbee D Ddidaely lositartshaping roll carriage 126
substantially identical except that roll carriage 126

5L Oy e 5 TR 7104708 oot

the web t herepet

133b

15

20

central aperture %grﬂn 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
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
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.



Al t hough li ke reference nunerals have been enpl oyed

for like features, the reference nunerals for the

wo eawb00$9 on the front face are distingui shed PyT/au2005/000898
prime. The particul ar advantages conferred by this
configuration of roll stand, whggher for shaping rolls

or formng rolls is its adaptabl ity to a wide range

f f hol] f b f .
cr oss- sect i onalA SRS SAER 43R Xy Phandd claﬁtxﬁr?ﬁ”eijﬁg,%%ona' view
Mor eover, location of the roll sets for opposit
f | angthe sharngrallsandis spbstantiadly slentiea! excerf Eh§t fcarriage 126

ruse of multiple roll conbinations such as that
i |1 usst dispéated tohthet lefthie acaommedatec bollew Hlangeati3cepaced from
set of rolls in the sane plane for shaping or formng

of amoeWdRirige 1683d iyrHd witde of the webnige@betweesn.r ol |
set of forming rolls as shown hol |l ow fl ange beans with

¢l osel y spaced tho%bhﬁké"'rélﬁhér?de%dﬁﬁ&a\(s H&\‘i‘é’béél@@ﬁ'@ﬁoyed for like

can now be roll ed wthout |mtat|ons ot her

T8l S5 eRE8 s 18, 514 W4 B font fac o

with a thre roII shaping set is that by operating one
of tﬁ@“‘@“!%eﬁt%aé’ﬁ' Sclined rotational axis as
shown, a tapered edge roll of a rel atlvelg smal |

Y

di amet er can stlihe partiovlatedantzags caniessed by Huecerdigustion of roll

upri ght flange edge wi thout "scrubbing” the face of

t he fstard)aviasther forshiapingf roliber fornming goNeisdts agaptability to a wide
differential across a planar side wall of a

1eeyling ﬁ?é 8f siz8% bf hdiliv fidhdeFbedris Wi wide Farige dt crdss-sectional

consi to permtsubstantial cost savings in the

ggf’]f/ gﬁ(ﬂpg% gps&ﬁqumglﬁ% ﬁgﬁ'&ﬁtﬂﬁhgegf M%?eg\&é’ Ilogéﬁ’%gﬁ'ﬂe roll sets for
beamspsats danost laneBitaly 'rﬁshﬁ%@f#%%sre "ﬂ%tb 785 S muttole
changgﬁ, cglmnl}l)ngtlotn% ggghomggtt |ﬁu§t|;§cg W|tri\out 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



wi dt h. Where roll changes are required either for a
change in holl ow fl ange beam si ze or configuration or
woresoelgooior mai nt enance pur poses, a conpl et e reCT/AU2005/000898
carri age changeover may be effected in m nutes and
simlarly replacenent of a rmur%' ng roll bracket also
can be effected rapidly. FIG 10 shows a doubl e sided
st.and.l@lehavi n

51 1 pabelantaleast svAGRin thermnt LR As ARRISHS of 25-30% less
Referring in particular to FIG 10b, turk's head roll

st anthars aswentieral solp|diametarkemayabe PH@PIWQi t dforgayer, the
side reinforcing webs 141 , 142 respectively. A
nmountdjugtdlzlitg df4Beirslinadipwved laoge nangs oheam aizes|dan be rolled
bed as shown in FIG 2 and lifting eyes 144 are

pr ovingiegut Raving BsIEHEE roN ERRTRS sifvplytoetcomnagds changes in web
faces of frame 140 are roll nounting plates 145 with

5 | INFGnC ‘Wf]é?é rd’ﬂQﬁfah@%? %%ééﬁﬂ%ﬁglfr%g fé}bcPHﬁaﬁq)@fnt KEIR% flange

146 are roll nounti ng bl'y | ocdting

rol |, mount.i ng hr 4 ' . axi al |

i ubPai og S PoRidRbiod el By Pt elpurpgsss, a complete
nounting plates 145 are axially adjustable h .
2 Lol RATIaS WS REOVRS | Mo e g CIahrtBls Milytes, @nd similarly
mounted on a face plate 151 in turn rotatably nounted

on r eéplacement aba pheurdinglrol bsacked alsosean be gffeictad rapidly.

rotation of face plate 151 relative thereto is

ef fected by adjfuGt i 0ghewesavddiile sidedatikehead asdll stand 13 having
adj ust nrent between the face plates 151 on the front

1and 'é%nf@h?ﬁﬁ)r%in{ilalﬁad §Iﬁéféiﬁ% heipstahtia e sitfviPRi FIG. .

any tw sting or axialdeformations in the hollow fl ange

beamto be re j T 3 5 )
156 before thg?%eggﬁ @g‘#@@g%@l‘k@ Fiéfﬂéphglrégﬁﬁﬁglestand 13
like to be sev red,inft

r eadiCPYRKISER afdateqlie é"ic‘)mghgg&@ rt&ﬁhn@?@éi%&gﬂfoﬁcibh&@ﬁﬂ41,142
that rg:pneyctively. 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



nodi fications and variations nmay be made to the
various aspects of the invention w thout departing

w0 e@a0odoed spirit and scope thereof. CLAIMS: 1. BCT/AUZD05/000898
roll formng mll for the manufacture of hollow fl ange
seam wel ded beans froma single.sstrip of netal, said
mll conprising: a formng station; a seam gui de and

wel di ng station; and shapi ng ,stati.on, said m]l .

char 98fosmagiens i A ﬁ?apoﬂ?‘f’hﬁgn%g beafth 181 bgarieanqv(ﬁAmngldler rolls
station and said shaping station conprises ) .

i ndepe®d&At15p anphos g@fpr@ ithre beamRyPapssasto a flying saw or the like
conbi nati ons adapted, in use, to roll either or both

of ofpbsisteersddat pledetertised lgngthslj acent transverse

pairs of said side engaging roll conbinations being

sel ectivel y noyahdilyeilldei apparénteapbrsynsaskilled ia the art that many
transverse direction perpendicular to a direction of

;2 g 4 By W i o tfo g s or e

engagi ng..rol l. cophi nat.i ons_are i dl. I Acm ||
as CFHPﬂBBnMWhQP fPd mﬁgvgvH%ggﬁg?%P5§PF5%Fﬁ%§P& si de
engagi ng roll conbinations are drive rolls. 4. Amll
as clainmed in claim1l wherein drive rolls, spaced
wWthin said formng station and spaced within said
shapi ng station engage a central region of said strip
bet ween forned edge regions thereof. 5. Amll as
claimed in claim1 wherein sone or all of said drive
rolls engage said strip over a substantial portion

t hereof between forned edge regions of said strip.



6. AmIll as clainmed in claim1 wherein sonme or all of
said drive rolls engage said strip adjacent a central

w@orobioenispaced from said fornmededges. 7. A miPECT/AB2005/000898
claimed in claim1 wherein sone or all of said drive
rolls engage said strip adjacen§3opposed formed edges
thereof. 8. AmIl as clained inclaiml1l wherein

tranmg&pai rs of side engaging roll conbinations

are on respective roll stand frames. 9. Amll

as clainmed in claim1l wherein transverse pairs of said

si de lengagi ng Poreldciadpraindormdl fardhadanyiactise afdpliew flange

a common roll stand frane. 10. Amll as clained in

cl ai meanveldeidrbessansl frood b single strip ehmetaly said anid comprising:

novabl e transversely of a mll bed. 11. Amll as

claimed in cl aigfolmiiestationsai d transverse pairs of

side engaging roll conbinations are aligned in a

g ransverse pl el il deldiflg 3lidiPshiyon of

travel of a strip o etween sal d sl de engagi ng

roll conbinatignsg. 12 m.ll_.as_ &l ai A | aj

wher ei n each of® PNy §§H§be%%|§?wgicﬁag§%ﬂl%gc 'b%gﬂg%‘%er or both
roll conbinations is |ocated in a respective ,

| ongiof §dichEarmjng station andsaidshaping é?%ogs\eweﬂammependenﬂy
to a direction of travel of a strip of netal between

sai d ssipported gity @ergaging relbe®inbinations adapteda imupe, tegroll either or
clainmed in claim1 wherein at | east one side engagi ng

rol | pekh af dppesiengiigsry said stripg radjatent dansserset gdirbbiysaid side
mounted on an inclined axis lying in a transverse

1 e arRBORRI At KA BLIEIG el it oz v
Conbiir[?%t ﬂr&’r?sverse direction perpendicular to a direction of travel of said strip

through said mill.
2. A mill as claimed in claim 1 wherein some or all of said side
engaging roll combinations are idler rolls.

16 3. A mill as claimed in claim 1 wherein some or all of said side
engaging roll combinations are drive rolls.
4, A mill as claimed in claim 1 wherein drive rolls, spaced within
said forming station and spaced within said shaping station engage a central
region of said strip between formed edge regions thereof.

20 5. A mill as claimed in claim 1 wherein some or all of said drive
rolls engage said strip over a substantial portion thereof between formed
edge regions of said strip.

6. A mill as claimed in claim 1 wherein some or all of said drive

rolls engage said strip adjacent a central portion spaced from said formed



14. AmIll as clained in claim1l wherein at |east one
side engaging roll of a side engaging roll conbination

w0 200600@1ebl y nounted on a horizontal axi s | yi neCT/AU2005/000898

transverse plane perpendicular to a direction of
travel of a strip of nmetal thr h said side engaging

conbi nation. 15. Amll as clained in claim1

wherein at | east one side engaging roll of a side
engaﬁﬁi 9%P-roll combination is rotatably nounted on a
vertical axis. 16. Aml|l as clained in claiml

wher @i n sai d dAind asoslpineq fneelagn d Wherein gpeseill of said drive

engagi ng rol | conbinations along a mll bed. 17. A
mi | | radls erlgaigeesid stripl adjacantwipposed famyed edges thereehi d
| east one side engaging roll of a side engaging

rol I gconbi nat i Anmijlisad elathéd lire clamah wiversingedriversespairs of side
angul arly adjustable in a plane Iying perpendicular to

5a di gﬁ%g‘ﬂ ﬁa i c{:al I éloﬁ% a?? RS ted ohi BspEcth@ @1I8tddd frames.

seanfiggi eroagieo vell gp

as c aim1 wherein said drive

kSR T O S o r e

19. A mll as clained | wh
F apwbinciiens cirei Mo ey angU SR, g Gammon roll

stand having at | east one seam guide roll having

a ci stamdffeareat i al shoul der pivotally nmounted on an

inclined rotational axis lying in a transverse pl ane

per pgodi cul ar Aamil & ¢laieteddin cldint 1 avhelreinfsaidirall stand frames are
sai d shoul der, in use, providing abutnent for said

Ofree
in c

F.sfé%ﬁvéw m&ﬁléfﬁhﬁéve%éwnaf 2Rl Bedri | 1 as cl ai nmed

alm 19" wherein said at "| east one seam gui de roll

I's sglectively ,moypBl &-h80%9n TRifh 4 WHr8Rk At hmsverse pairs of

15
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side engaging roll combinations are aligned in a transverse plane
perpendicular to a direction of travel of a strip of metal between said side
engaging roll combinations.

12. A mill as claimed in claim 1 wherein 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.

13. A mill as claimed in claim 1 wherein at least one 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.

14. A mill as claimed in claim 1 wherein at least one side engaging

roll of a side engaging roll combination is rotatably mounted on a horizontal



21 Amll as clainmed in claim19 wherein a

rotational axis of said seamguide roll is selectively
wa@egalamohy adj ustable in said transverse pl aneP@RAUZ05/000898
mll as clainmed in claim1l wherein said seam gui de and

wel ding station includes a wel dpbox stand having at

| east one squeeze roll pivotally nounted on an

por pERB BT FANGverEF planelndBeh iRl 16 BRIELAG B el ofa stre

23. Amllasclal dlncla|m2 E|nsaldat

| easPf Bk Elijalsl'dq gngqgu@@{%{,gplp II9BI e al ong
saidlncllnedaX|s 24, A mll as clained in claim?22 )
wher 4bn a r ot aii wilkas claimedin clgimd! whereia et legstoresideangaging
roll is selectively angularly adjustable in said

t rangsleofa gil@eagaging mlirdonbinstion & rotdtably micaintedlon a vertical
wherei n side engaging roll conbinations are rotatably

5 our Bajsl ed on a respective nounting frame rel easably
securable to a respective formng roll stand and/or a

Shapggg rol | SAaH}%I agg}au‘ﬁemuln lclaf?r?ﬁ ﬂnfh'e@?iﬂ édh ﬁh% Bilalternate

wher elrh sai d nbun

transverse ne en o _di ectlon f travel

of S St Bl nds rﬁggﬂ( m@aﬁi%a AMibBed,s 1)

as clainmed in claim1 wherein said seam gui de and

vel dilifg st ati o\ BFh@s cladsed an si@im T whereip 2Ry Q’f(ﬁ"aﬁfzﬂ?@at least
supporting at |east one seamroll adapted, in use,

gui dene sideengatgjng 06l of x side@ngadingagd CDHlj)lmtICUf lssailatﬂable on an
nmetal strip into linear alignment with a predeterm ned

1onel dagisl § eléemsd drigumariabdjuktabe 66lae plaheal ying fpeegerdicular to a
said nmetal strip; and,
direction of travel of a metal strip in said mill.
18. A mill as claimed in claim 1 wherein said drive rolls are located
between pairs of longitudinally spaced side engaging roll combinations along
said mill bed.
15 19. A mill as claimed in claim 1 wherein said seam guide and
welding station includes a seam 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, said shoulder, in use, providing abutment for said free
20 edge of said metal strip.
20. A mill as claimed in claim 19 wherein said at least one seam
guide roll is selectively movable along said inclined axis.

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

seam guide roll is selectively angularly adjustable in said transverse plane.



a weld box stand rotatably supporting at |east one

pair of squeeze rolls, in use, to urge said free edge
wob@n/ bt ed t o a predet erm nedt enper at ure i nt BCT/AT25/000898
engagenent with a correspondingly heated said weld

axi s on said surface, said pairggf squeeze rolls
co-operating, in use, to guide said free edge through

a pregdeterm ned, |i; Qh.: .1 al ng, .
an i ?gl dence a%‘l @'Q%C%&ﬁégaﬁec{l\%m?v\glk\&h?]u%m%a@/n 385,% gwde and
between said free edge and id surface of ,said netal

ot 11 BBt Bl A ReIE Rk st Gvind gt sk ol Stueeze roll
menber is focussed by a proximty effect along said

pr ed gi@tatihe@unptedionsdansinglinechrafatienal gds lying inm ransverse plane
claimed in claim?27 wherein electrical current is

I ndugedpéndisdartd a eéreetige ohtrdvelafdawksitipr egi on by

el ectrical contactors slidably engagi ng said netal

stripaadj acent Saiilfad lamed ifclaiRe23 dhdremisdid £9é8%t one squeeze
29. Anmll as clainmed in claim27 wherein said

el ect i LSl SR ee edge and

said r%&??’éﬁ!@?@ﬂéﬁle‘:ﬁ%gﬁgg Flcgqnmgcﬁ)tﬁh %{(Ighsver sely
surrqundi ng said metal, strip i,n_a,plane .per di cul ar .
to arection il aspaimed My 2L ulereli A '1;09?3[}'0"31‘1”'3 of said at
therethrough. 30. A mIll as clainmed in claim?27 ]

wher deastane suaezgell i selactivelnpngviarly gaitsiabledn said isansverse
angul arly adjustable in a plane perpendicular to a

di req@arem of travel of said netal strip therebetween.

31 AmIl as clained in claim27 wherein at | east

1®ne @5 sai d paiX rafl aguelainted dh! dains Rdvlsietblside engaging roll
relative to the other of said pair in a direction

ger p%f'c‘)mkﬁh'él%ns_t Oa/: rObRib zéﬂrjrglépgé o aSpdshertivé 8Adlnting frame

ne of said palr of squee
releasably securable to a respective forming roll stand and/or a shaping roll

stand.
26. A mill as claimed in claim 25 wherein said mounting frame is
15 adjustable in a transverse plane perpendicular to direction of travel of said

strip through said mounting frame.
27. A mill as claimed in claim 1 wherein said seam guide and
welding station comprises:

a seam roll stand rotatably supporting at least one seam roll
20 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,

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



32. Amll as clainmed in claim27 wherein said weld

box stand includes web support rolls rotatabl e about
W@200al0019 r especti ve axesperpendi cul ar to a di PEDAUIN5/000898
of travel of a nmetal strip nenber therebetween. 33. A

mll as claimed in claim27 whesgin a web support rol

has a contoured outer edge to function as one of said

pair of squeeze, rolls. 34. A mll as clainmed in clai .

D7 | iSmeitireioend andhaeDeth it Aol Eingl hafkd Jaid weld
as claimed in claim27 wherein a contoured gui,de_rol I .

i s pRis ereeridiskrfase, said pair §Esqueers ods CaipeTaling i yse, to guide
netal strip into abutnment with said circunferenti al

shoulsdisr fre@8dgeéthrough aspretdetammingdhlingaiitrajectomsuhstantially along
rod- shaped i npeder supported at one end thereof,

upst E@antigénsaads ona sabse@ientwAdjunetibn betwstn s&idferdsdge and
into a hollow interior of a contoured edge region of

gSal ds@ﬁ#@arﬁa?grdgg%dﬁ%qﬁsfﬁﬁ\hﬁére% enel _igﬁﬂoe]lcrté;?gttbgatitgcéld formed

hol | ow er Tfroma singlfe stTi

v R AU CAER YRR RTectplorfioal B Bd weld axis

engagi_ng, a planar central region of said strip;

for mohga @ur along at | east one edge region of

said strip by formng rolls; continuously seam we| di ng )
by a@8ERW pr océsmilh & elainsggddnotlagaidy sthereinselegtiigal current is
edge region to a surface of said strip along a

pr edéndurosdniedsaidl flee egigenand daid weld hegioavby ledexgdcal contactors

and, shaping said hollow flange by shaping rolls to

10 or MeBdgh@RAyaging said metal strip adjacent said free edge and said weld
region.

29. A mill as claimed in claim 27 wherein said electrical current is
induced in said free edge and said weld region by an induction coll
transversely surrounding said metal strip in a plane perpendicular to a
15 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 is angularly adjustable in a plane perpendicular to a direction of
travel of said metal strip therebetween.

31. A mill as claimed in claim 27 wherein at least one of said pair of
20 squeeze rolls 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.

32. A mill as claimed in claim 27 wherein said weld box stand

includes web support rolls rotatable about parallel respective axes



hol | ow fl ange of desired cross-sectional

configuration. 38. A nethod as clained in claim 37
wob@sedione or nore of saidforming rolls are BECT/XE2005000898

assist in driving said strip through said mll. 39. A

met hod as clained in claim37 V\ggrein one or nore of

said shaping rolls are driven. . A nethod as cl ai ned

in claim 37 erei n. shapi of ,said holl e, s

of t copbPsoUREls % BrsaR et B etRLorgP iR ingFepetween.
spaced transverse operating, pl anes, said, spaced

oper &% ng pl an&"ﬂbﬁ%@'aﬂﬁ?alm elaim 2 7aaberei g\{e%aﬂtpport roll has a
perpendi cular to a direction of gravel of said strip

of nmepatourad swter eddd to fangtiomaswnkof said paisofsguéeere rolls.
claim 37 wherein prior to said step of continuous seam

wel di3ag, said fA edll &sigaimed il dlaine27 inoheding ynose thareone seam roll
predeterm ned weld axis on said surface of said strip

mnd iy at | east one free edge is guided through a
predeterm ned |linear trajectory along an incidence

axi s @f a subs i b | ' . .
Ieast3%free one%%@géséggwg%ﬁv élé*rﬁ@;ﬁlﬁ%\%ﬁr{]ﬁgb&u@éd guide roll is
energy i, rted to said holl ow,flapge ne r.is .

foc u%g@ﬂggs, ig U|§P0t>9i Wee §a@ftjfeeqfd%¢ Bﬂ%alg gp%gfsstnp into abutment with
predeterm ned wel d axis on said surface prior to

f usi sgickeireuraterertipd sherlder.r ee edge thereto. 42. A

method as clained in claim37 wherein said at | east

one f36ee edge i nill agrotaimeidtih daind 2Redhieneegya sadishaped impeder
or nore seamrolls each having a circunferenti al

105 houlsgiphoREAVAtOME chll MRHEAFE Nipstreans 8f darf oheasit moRe seam roll
free edge. 43. A nethod as clainmed in claim42 wherein

at %Z%Ifﬂsge'bﬁ&té@m(fstew g%e%&fow? %t%glgféﬁ%iﬁﬁtgﬁggf%@@%lon of said

into sail Clrcu

metal strip.
37. A method of cold roll forming a hollow flange member from a
single strip of metal, said method comprising the steps of:
15 driving a metal strip through a cold rolling mill by driven rolls
engaging a planar central region of said strip;
forming a contour along at least one edge region of said strip
by forming rolls;
continuously seam welding by an ERW process a free edge of
20 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.

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



by a contoured guide roll. 44. A nethod as claimed in
claim42 wherein said netal strip issupported

weewspoeloly by opposed cylindrical roll surfaceBCT/AU2005/000898
adj acent said weld region as said at |east one free
edge is urged into abutnent witdy said circunferenti al
shoul der. 45. A nethod as clained in claim42 wherein

i GRTING EarBEbE R aasah g & vhg “?Wset?‘?kﬁ@@'pﬁ%%ﬁoe mil

surface by adjustably nmount ed seam

Lls. 46. A nethod

as cBQi med in Amethodasglainegdhinsglain 37 whegetn irof mege of said
edge of said nmetal strip is guided through said

pr edshaping melts areagidenory by a cont our ed squeeze rol |

extendi ng over said contoured surface of said netal
stripgobet ween aparReKbd westlamiedlin clgiar av | whereimisaaping of said

flaces of said contoured squeeze roll. 47. A nmethod as
¢l al ! FoIRYABNtBin
5sa| d I?Oéé'a[ﬁg g'é;% sal prec?éféer r%%nedgv\g dlnrlggijigdncﬁﬁ?/ﬂyospaced

ectrica uction ¢ [
s ubs{rﬁﬂﬂe&'fs? )?ng% Igﬁ?%%ﬁﬁeq %:ﬁfdet%r%ér%aﬂﬁgbﬁﬁ%% g% ing parallel to
substanti al | erpendi cular to.a t udi IS .
* her saph ofter s RaTRBRIgulag fo:p SEACHIN of St S sAkbsEip pf metal in
an el ongate rod-like induction inpeder supported at
one said reilit ends within a hollow interior cavity of
sai d contoured surface to a region adjacent a closure
regi gn, where sa getifod asislaimee irf claim &fgehérei pdedtotsaid step of
said surface of said netal strip.
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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.

42. A method as claimed in claim 37 wherein 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.

43. A method as claimed in claim 42 wherein at least one free edge
of said metal strip is urged into abutment with said circumferential shoulder
by a contoured guide roli.

44. A method as claimed in claim 42 wherein said metal strip is
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supported centrally by opposed cylindrical roll surfaces adjacent said weld
region as said at least one free edge is urged into abutment with said
circumferential shoulder.
45. A method as claimed in claim 42 wherein at least one free edge
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 of said metal strip is guided through said predetermined trajectory by a
contoured squeeze roll extending over said contoured surface of said metal
strip between spaced substantially parallel contact faces of said contoured
squeeze roll.
47. A method as claimed in claim 37 wherein weld energy is
imparted to said free edge and said predetermined weld region by an
electrical induction coil, said coil 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 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 is fused to said surface of said metal strip.



