% R R ?:_::_:___:::_:::;"E:T: o
MULTI PLE COVPONENT STRUCZURAL MEMBER TH'S | NVENT| 6N 8l at€s, g‘g-:
structural snenber and a Process for continuous formation d?‘ sal %stjﬂ,é TFal ;]
menbers. * Processes + for continuous § format i"-941‘:::-:::Qf::-‘-;:::,___,______:_: Bt

structural menbers are well known. U.S. Patent 3 427 427, for exanple
describes a process forgd”ﬁ N RS 'EGMpoxiiEe STycwaker. eeArERUbI €

strip of netal helically“about memer and

then forcing apart the adjaBBHE§  INVENTION: grelpfes tyra| BHrugsbrad pymber
| ongi tudinal cool i ngahd N§- prolekybitbar coRERALONAVESEMDEFO O 0N ALY I FNSVEEHEal

fl anges may al so be fornmed by welding a double strip of nmetal to a planar
f1 ange nenber. membeygforence is also made in U S. Patent 3 827 117 to

a process and apparatus-for foprbegeiéslSS Mrber scovitintucamnpri fexrmation of

si mul taneously form ng channe] nenbers froma i, of _endl ess strli.ps
form ng strutyrrenbergg’f"?‘bﬁ”éﬁ e EL5 hFT Y ¥Fﬁip,knf°ﬁ@ﬁ gu?’dlgr'\g I{%é;eﬁt 3 427

channel s in a predet&an] n€dxr edxaniple tdesecibad her puotdss font Forodagl of dedkd
strut nenber therebetw nd t hereafter | di t-he ;ce f
e‘éfaef %uges gyl tweltl;%.il?\r%ga dlbgnb,[l% sq:@tifz D0 mettﬂﬁ %%éﬁcsally

to the channel marrbe'1l whn e art-to form sol
structural nenbers saimtuias dr bdangitidicadly Zheanstubuilar bagmbewheard n then

coils of steelyqre ' W desi gna It a S reTge)
conti nuously flecgl t h?%%%%hgghi %Igﬁé ?Jié%cyagg?ge ﬁelé(ﬁligﬁénﬁlraiﬁvm%ren?’\ﬁ% el
el ectrical contacts hekieal hpgh Wmin\%i%-n tfr Fubpdgre napber

hot plastic metal regwheNoh8eopdaRseitiditvieBeaflany8st Ry Thddbe 1Rl fdirea
fl anges. H gh pressure Talls then forge the plastic regions of the steels

t oget her metal | ur gi & | Yed§ipBodceouPLPus HdRyRf wBetadi tRot PhaRESe oange
filler materials. mxspdary of this process is US Patent No 3, 713, 205

i oh el ates 1 a process Lo BaEnn £t it e EIESS Y"1
met hods of producitty a Spkblesk! ang® apparatus for forming truss members
whiéh comprise simultaneously forming channel members
from a pair of endless strips, forming strut members from
an endless third strip, then guiding the channels in a
20 predetermined relation to each other with a continuous
folded strut member therebetween and thereafter welding
the apices of the struts to the channel members.
It is known in the art to form solid structural
membexrs such as I-beams, H-beams, Z-beams and T-beams
25 wherein coils of steel are slit to width, designated as
either flanges or webs and continuously fed through a

high frequency forge welding mill wherein electrical
contacts induce high frequency current which in turn
creates a hot plastic metal region on the edges of the
30 web and in the middle of the £langes. High pressure
rolls then forge the plastic regions of the steels
together metallurgically to produce a true forged weld
without the use of filler materials. Exemplary of this
process is US Patent No 3,713,265 which relates to a
35 process for producing structural members such as I- or T-
beams having one or two solid flanges attached to a web.
Other methods of ©producing solidﬂ_ flang:
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2 structural nenbers are described in U S. Patent 3 1999 174 which -
attaches flange strdips to |ongitudinal edges of a welr bytﬁ—treb—wefrﬂssu S.
Patents 3 760 781, U. S. Patent 3 713 205 and U. S. Patprﬁ:*' C4J55z86m 64% Bakso; .
describe sinmilar methods of forming struct#ral rrenber;s REPLACED .!
Conventional solid structural menbers have certain i SdUVdnLa eS=Whi ch

are descri bed F&HYSEYFRPreRPe X cr e | ERECHHPFEANMBS 0FARRY ?h% Dr&éént
applicant. Thegeidriatkdches! Weingd igtrips fbghloﬁéﬂﬁﬁﬁﬂnsurfea@@sardﬁ &0

ggf?ogr]gns;;gtn etcl? By gﬁﬁl?Frgeé)b‘ﬁofl ggha g?l?,‘tﬁo én%(&ea'gggl d@ﬁétso{: ﬁ?'&gness

ratios are gEneralkgs and U.S. Patehed4tp86veLE absmcdesosiba siwilan

| oad bear i ng acnt | buckl i ng
consi der ati onsmeaﬁ%o‘%%eo ’6’?11% ré %‘%a(l}? énem%%% | eads to production
of substantial mill scal@onventional andou@t structural Thremtfexsenehavened

PCT speci fi caté%t:%%%%c&ipgé Andhgyst fée%r%@e%eere :if}ﬂéh %\Ef%rﬂ BEPoARd a

hol | ow fl ange i ng ong eac is structural
menber is fornippebiicatben| PATAHED/H03dPe taedihe oPrepepk appligante) |

form ng procepgese bgfléglft{ﬂ@j_tﬁéll rrenber was found to be useful in nmany
ways in that it sinmulated the strerhl‘g_ characterlstlcs f trad@éﬁonal

hot rol | & stebl) struct LI nBXBRFECsfRRTECe . 2FE8 L0 “ﬁ'—sg’fe
but wthout many of #&eidlssatliaht aged o sittrédisel t coatls Sﬁdmchdalthl

menbers. Hol | ow f1 anged struct raI

Merson U.S. Patent 3 342° W%%%n@@teﬁéﬁ a%%g%r%% %°$§‘§l ??ow si de
flanges are foftiied with melbre-eid&igemosthi@msadjmqs t Arzewegenendblybut
unsecured thereto. O her Nty pri rt %gm

di sclosed in Australian {éﬁg%&Re%chtarqa |aonrs %‘i gl&gngg%gégs l‘é?ﬁol
whi ch eath disclosed a shearingal eapamty or G frém a Mapﬁlpl |b11§]§113$9

separat e conponents CONMPELS e PatBOneNdnd PELE Q&etﬁﬂ:‘d owsf | aRARrs€EhiONS
all made from thin sheet material and
wherein t he edges weh V@@.s to production of substantial mill scale

and rust.

The aforementioned PCT specification describes

20 a structural member having a central web and a hollow

flange extending along each edge thereof. This

structural member is formed continuously from a single

sheet of metal by a roll forming process. This

structural member was found to be useful in many ways in

25 that it simulated the strength characteristics of

traditional hot rolled steel structural members such a I-

beams, H-beams and RS8J's but without many of the
disadvantages of such traditional structural members.

Hollow flanged structural members are described

30 in Merson U.S. Patent 3 342 007 and U.S. Patent 1 377

251. The hollow side flanges are formed with a free edge

positioned adjacent the web member but unsecured thereto.

Other relevant prior art structural members are disclosed

in Australian Design Registrations ’81038, 81034, 82833 or

35 84401 which each disclosed a structural member formed

from a multiplicity of separate components comprising a

wedb and a pair of hollow flange sections all made from
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received in the interior of each of the hollow e&dvse:crrm—aﬂgl Hqutted

an internal surface of sane. I n each of these casé% THBRSIPEDICESS S6FN ]
formati on was not described and thus the hoI I ow fl anzge sed d__m,_g’*qg_l_,d_;lbe,‘
press fornmed or roll formed for exa The=web-presuimably woul d

be attached to each hoIIowfIanesec ion b a ot | din ocess for
exanpl e and t hSigoShesdt “ﬁfg‘b’@gﬁ ?‘Fé% tiger %t?‘ﬂ&&f’s FEFE nor
does it suggestrelcld veld engl hthbar aﬁtef:h.si:l C@fl rdegteniofi nther ugdliad ramders
formed in accordancge W|th he i nvention ference
al so be made t §SGrEO8R 2 2% wHiteTREd  Fyegace pP%flﬁ T "
structural el eearh sofi |mem iclamtesdeshbei hrerbdassl. 8f Fximaatsioh 3d&s 0GdL
This el engnt i tu f ngl. e aﬂ:{;%h ol _ow
fl ange sg‘g’t [ onsﬁ \Kr;%e@rifgl%% a%i&gce{n%yf 2‘%%% ofﬁtlég \%}b d ?ﬁg%ﬁjg%f%egpg%ﬁs ﬂr?ay
be wel ded by s@aessel (ﬁqxgted Bach rofllandermedct £on exRanples a THe earekedge
portion whi ch exlgnganil O ddifiOnld Nesed P! to | leddh NUoIRAT il Ni s
am we

reference whether the s I Ng process i's conti nuous or scont i nuous
but it does apfe&tifmatbYhe ek wErddinga PHACeSS RI% ARRBPLRI0889s dysst

sone i nherent &ob‘smﬁé%'%ﬁh%ge's"t ﬂﬁ@cééénoﬁieﬁoraf angonitinabukalpriotlead i ty
of the structural

nber U.S. Patent Nunber 4 30
descri bed®% prBE’Eng ’t‘hes‘fm%c‘fllﬁ SHrenEth BRFRHRF r%rﬁ?n ’5‘%&?
thin sheets of ifet sltxravctura) Wilethde ral oﬁgmp&cednpaaabbn&amrmidﬁl mhreg a
channel . QRe .Of heets is provided with a longitudinally
ext endi ng groo?ggs oretr?g%%e channel recess and a liquid filler
material is int roduced i Red emenicehusay-orded dwevingdeintioall.SwSdRt o Padleindi fy.
The sol i difiedshifh8 whlgh abelstrised 25 apsyppoeh! NPraltuill | @lehat

metallic tube is subjected to plastic de tiron to achieve a de5|re

cross sedfionalfigidge tohethatar deserdbedr L2 fotSur ePa3EeREF Ndd TbhpO0des a

pI urality of h%'l‘éwél%nﬁsld@| §UH§ﬁu§§@§ﬁ§é&‘df9&mV\ﬁb%mg1e sheet and has
US Patent No 4 301 348 describes a continuous nethod _of

for mng squar@ ¥aRepndi hodlow chlangs ApegEiGns hWRRTeAR! éld3aSP§Fe§a°es In

this process gfeeth®! ated aﬁacomaumwusbhtaand Gidy abeolve i@l ShyelsR@n Nt o

lengths whi ch aLg sugseauegtly, fohded to 3 0ealr edugl 858

20 portion which extends into the confines thereof. It is

a free edge

not clear from this reference whether the seam welding
process is continuous or discontinuous but it does appear
that the seam weld is a fillet weld which does suggest
sone inherent limitations in process economy and

25 structural integrity of the structural member so formed.
U.S. Patent Number 4562630 describes a process
for the manufacture of heat exchange elements wherein
thin sheets of metal are lap welded along spaced parallel
seams defining a channel. At least one of the sheets is
30 provided with a longitudinaily extending groove which
forms the channel recess and a liquid filler material is
introduced into the thus formed cavity and allowed to
solidify. The solidified filler material is used as a
supporting core while the metallic tube is subjected to
35 plastic deformation to achieve a desired cross sectional
shape. The heat exchanger structure so formed comprises

a plurality of hollow parallel tubes separated by webs.

e e
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sectiorial shape. The partially formed holl ow pi pes ép’%?g T 1 ack wel te
end to end and then the free edges of the section are bt ’if‘,,ﬁ;bﬁé’i*ﬁﬁ i
undeg pressure fromrollers to enable a continuous seamwel'd by High i .
frequency wel di ng. The tack wel ded4beans are then severed at the

tack weld regions to form hol |l ow pi pes of predeterm ned |ength.
Wi | e abovenent i onéS Pahgpt cfiPRAy 368 MSPIBHD0813ceREEPRRRT 2

Structural Mer{iangPTRiS Sisdimoy NSkBatt! | B661 MY sed OltohOr FBThE DyaTPVI de
a web with holl ow flanqie;, it has been discaovered that in ny [ nstances
manuf act ur e of *BEK r RESHIal PABHSEr by I ItHAG nPRYCPEE M SRS ngPe2het ot 5
sheet was not «iestimbdes BPdpaddet 6PES d t xbilf i@l tevéredDritithernbingtind to
roll forr‘gastru tural nenbers cogﬁri ?bng or. re vvebsdan.d t or nore
hol | ow f1%nge "Bt} on&FRheFEPACARERELY | c dG 8 e difer f1att%t oS

mul tiplicity ddecepsmal eshapponerifise partialloferabdt heliddwaripgss afe
using a mul Ui pligl {¥agl SRRACH fBlRh CABPUIGN!Engh $hel BEebNShgad Qfe

sheet or pl t

si ngl e netal Stri n relatron to manufacture of a structura
menber havi ng W @eqigion wareanbdrowghtr hogetier | owmddmnpressere orfrom e

set out hereinheiQive (89 endBfe PROCEThtiSRANLS sdhnfll WAEN Ly t HLNess
of nmetal to be used for any or all of the web and fl ange
sectionst® ThusEeRRPREY WHLEME t hi ckness of the web relative to

t he f!?nges this al leV'ﬁwa_ tack &épctxé@i :y'eta\gxsi n?fbetmmpimn%ﬁa ohtshass -
capacity an ndi ng capaci 0 structura er. e
use of thickercafdt aVei? trﬁgq'f’lné"ngfe% ¥8Fﬂe&‘°il°w Pirteﬁarf"ﬁ%’fﬁiequq ai d
in the struct Wealgth. efficiency of the structural nenber in bending. |
5 Al so, one of_.t flanggs_coul e of thi r tal. ., than
the other flange vﬂﬁ‘?ge Stgﬁpvemendt{)%?ﬁt ai nfﬁg th@e%ﬁﬁgcgﬁiﬁrble

di mensi difs. PORYAUBY /003 hatist lamel | @ astounstesrah memie i orgugsd ise dge am
wher e nonosy et f halel ange, Peain ' .S .
efficient, the—er%é)ngfp%sggl WeLa apisear anecaé Fg %%?%ﬁ?e?e ‘ anguf%he
reduction of hollow rdifisngest.abillti t haguebeen putigdarpned k&patt oim many

m ni mum instances manufacture of a structural member by roll
forming from a single metal sheet was not desirable and
20 sometimes it is found to be more beneficial to roll form
structural members comprising one or more webs and two or
nore hollow flange sections wherein the structural member

was formed from a multiplicity of separate components.
Some of the advantages of using a multiplicity of
25 separate metal components or strips instead of a single
metal sheet or strip in relation to manufacture of a
structural member having one or more web and two or more

hollow flange sections are set out hereinbhelow:-

(a) The process enables - a dJifferent thickness of
30 metal to be used for any or all of the web and
flange sections. Thus, by wvarying the thickness
of the web relative to the flanges this allows
flexibility in the combination of shear capacity
and bending capacity of the structural member.
35 The use of thicker metal in the flanges rather
than in the web will aid in the structural

efficiency of the structural member in bending.
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(b)"— ‘A different strength grade of the netal may

all of the flanges and the web. Thus, a hi g‘er stneﬁgt,l‘f_

fl anges than inthe web will aid i n the costi=effi cl ency.. pi.__.l_.b.é .
structural nenber since the | ower strengt metal is normal l y

| ess expensive. Also, there s eC| al circunstanges e one
fl ange does noflffed AGretof EPge S hFPl Hh'gs Bee © of th\j,\'h frer -

fl ange. Use of hi ghmgtagngtihakt a|'l:ﬂnémy°ther mmgal | et ifdee ustiol
t hi nner steel sections

eve _a reduc dove al | (c)
The web plate may 8338}2?%?1533 a% % °“g‘g§'é :{?%%I i nt §°f
hol | ow fl ange. Extendpagighe applicamsmqal Stueht oaputa agaipostitaEnd beam

wel ded tg the ULELT Qhobotlifcboy! e T aN0e Hion® £3bsdecOboan |

benefi t r supporting concent S on
is an object of the pesesthoni rﬂxﬂantw&ﬁ tefPraianto @ep@@‘@;@ak ovisual

continuous formationg B&ar&néér UG Upat @.@é&‘édf O d+heom-sauetidP! bei ty
of separate conponents”Wwhich praocess evi ate_the di sadvant ages of the

prior art structures EﬁHPBF rﬁs‘%ﬁ%’d’sﬁﬁ’oré?ﬁr rﬁ%gb'éﬁ?i% ng is keRE %Reftion,
I n one aspect provi deﬁiﬁimhod of cont| nuously formng a structural rrenber

havi ng | e one one | east .one ow_f |l ange conponent
i ncl udi 25 th ?é? eps o )ere % i §Tafe| & Atfs] Jﬂb q‘cd?ﬁ)’()rqgﬁt
into a used any or all of 6 the flangps ecbatdar tilredweb.

abutting juxtapositi wth | I
formed hol | ow QFPﬁhg% %gﬁlﬁgﬁeﬁFFe?Plﬁ g%gtl nﬂg'Lé ﬁ%‘%&% 3‘3 éal d
at least one hollodn the webf Wa’,h@)eaidrmnn&he tost effpeieney of the

| ongi tudi nal Eggﬁa%féf' aéanQGt%eb EBGBQ”%érgg'&Pr%b

an integral structure; sequen seVer i ng

continuébsly fornmed metal 1s$tngcmelém ﬂ@@spr@mmﬁ‘iﬂmd | 28k hs there

In regard to steps (ijg mgn%e(l 's)pégl%\ie ci&chﬁségﬁbé‘é' S»%uéato&ehe%@aatgeps
i ncl ude the situation erein éuxta positional orjientation_ of

conponents and the weﬂﬁ?ﬁg"k?é:n BE% r &sepakal eSFrengdrmag aﬁéﬁbsl%ﬁl Frh?he
other- flange. Use of high strength metals may

also allow the use of thinner steel sections to

20 achieve a reduction in overall mass.

(c) The web plate may be extended as £far as is
desired into the hollow flange. Extending the
web plate to butt against and be welded to the
interior of the hollow flange will be o0f great

25 benefit for supporting concentrated loads on the
flange.
It is an object of the opresent invention to

provide a ©process for continuous formation of a

structural member formed from .2 multiplicity of separate

30 components which process may alleviate the disadvantages
of the prior art structures and/or methods for forming
same.
The invention, in one aspect provides a method of
continuously forming a structural Qember having at least
35 one web component and at least one hollow £flange
component including the steps of:~

(i) guiding said at least one web component into =a
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same or’ spatially separated regions in a conti n,(}dyls,g D@é:;fc‘ﬁ?mp@ocess.
The hol | ow fl ange conponents may be roll formediin é}f._g{;étéﬁﬁ Bl form ng

statizons associated with a single roll -forr’r{. Sl L@E@ltern‘tivelyu

3

the hollow flange sections may be roll forfed in separaté rolf Tofm ng
mills. Preferably_ roll formng of the hollow, flange
conponents and fusi on PEeipkerpined nBPRLEABIcoBTTARCSIddan s Wikh aat
single apparatus. Fegbr hehkow sinharagecovsngnentoBnd $aise@ne hel 1gRy €

web conponents nay be h(_)r med from res,gective coils of metal strip or from
the same coil which i s*t#P9T FPYPPLRTR r ot herwi se separated into necessary
precursor stripitpnponesthsinuously Hisiny ofsaisspedt | Ueasth ame hbhbldwew
fl ange cogponents may e ' n er, of l_Qw
fl ange cogrrgonent may bgf?'g%] f%‘?%%rgt aq-'rg)e et érre\r@#?a:igreoséogégﬁ'@%’ﬁ&
shape froma flat strigdgé aftsaidnadt tedseondgaebareonpmrahntt oget Hermt o
forman integral holl oy, npb rﬁf&@éﬁ{& Ségéas‘equently fused to a

we i

| ongi t udi nal e?ge of a respective conmponent . Al ternatively, the

free edges of fHdi}ol | s¢pIePHBLY oFFVaHdY c FRIchefortdRUSslys eforned

opposi ng surfaces of tge-yeburd DS Brafltaaiindd a sxiftend hereof to forma
hol | ow fl ange forned i ntegral In yet a

7 close Iy wi t he .. ] )
further g?ternative, tHRe feg8réygke (ﬁtec%e l‘%}?l Ef’bar\rlr\'gg‘lﬁol PBAV®t arde 1=
conponent may dsphastsed otlopposhage sstépsetnoiudbethebsdéeopanent wvhawasdl v
from an edge thereof ereby. a free_edae of the extends at | east
bar U1 ally Pnt o Ehe THEroErLafaal o Ry o ot e e “EbRBPERRES ARfothRe
hol | ow fl ange whbkiibhy tdam f ceeurdgeepHratted yebrmesbeul bhoesusahyi ntrer che ,
surface of the | o flgngg.. [fr |t the f 1. ed of, t be
fused to the in e%i oerN:of sal C?Jhl(}fl %\% rga%éag tgre 5’%%Sse%glr a%e ggﬁp\égfgflgeﬁ%ts

t herei n dhd/ orfabricapion @raesss hol | ow fl ange. | n anot her

enbodi nent structural mbﬁgﬁlggviﬂgm%te I oS YeRa nq,eatré.fﬁsl oggl{@g

hol  ow fl ange may be forned by fusing’to at 1east one Tongitudi nal g
a general |y pl¥haradidreplgertial | FOmamgr Fratdons r gFsostaitedd ¥isht he
| ongi tudi nal egiges1 &f dda fleaRa8nyt rhPll or alternatively the hollow

flange sections may be roll formed in separate xroll

of

20 forming mills.

Preferably roll forming of the hollow £flange
components and fusion to the one or more web components
occurs in a single apparatus. Each hollow flange
component and said one or more wed components may be

25 formed from respective coils of metal strip or from the
same coil which is initially slit or otherwise separated
into necessary precursor strip components.

Fusion of &respective web and hollow flange
components may be achieved in a number of ways.

30 The hollow flange component may be roll formed to
a predeterminéd cross sectional shape from a flat strip
of metal and its free edges are fused together to form an
integral hollow member before being subsequently fused to
a longitudinal edge of a respectivé'web component.

35 Alternatively, the free edges of the roll formegd
hollow flange component may be fused to opposing surfaces
of the web component-adjacent the edge thereof to form a
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and subsequently roll formng said flange strip t§=t0o ﬁﬂ—oﬁewmol | ow
fl ange nenbers al ong said at | east one | ongitudi nél ""éﬂg% Egf HE\&i REGhe
The .free edges of said flange strip may be g]eforrréef’ﬂ‘n‘-é?dlreﬁlon

away fromsaid web to forma hollow flange7nmenber. TN ternativel y the
free-edges of said flange strip nmay be defornmed in a direction towards said

web to form a ¢bdsedy lﬁd)hhqe Harhye f:bmiaﬂacintﬁgmaidm wikh dieetrgd-portion of

said web. Sui t ap) ng Al {‘;gngghgt 1 By fyged
together to forma hol ovvy en de orrre Th a' direction awa romthe
web. Si #he arpyl me@h CerJ@r ettrroef conporenhgmayt dep faedetor ned
in a di reCt'O%ﬁfu%\@iﬁé Tstlﬁf%@s WEos@nd r@@beégﬁﬁoﬁﬁﬁtan%%(iyt qsx;aae ¥gb to
forma hollow flange Wi th _the web extendi ng therefrom

structurad me n&?eﬁé"ﬁor‘%e\ﬂﬂ R hSFPBweﬁE&nd%% E??eﬁ&fong‘—"%ﬂ‘%?r@gs bdth

si des of the \Awamt’paetﬁamyo&n&@t ey ih€etiongefsigaids Hed Iigs dei@ﬁ@ed in
a

web. 195 r é’(?mprl@a:el?h 12Ee u O aﬁlg%em %Omrl??ﬁ%% ol fom the

fl ange and a sexlgei géndhal h@emlmeﬂlahg’esemeddﬂtng:iah:or@nﬁap@sldfe tliges
of said web. ow nggn§é ee gf'gﬁé?@%xr-‘éf @Seétéé&é% 9P PRPASLD ﬁrgéfydes

of a web may be I rec owards sard nd adj ace ree
edges ofl‘bpposﬁ’%gfﬂﬁaﬁgé'-ostﬁh?)s ipherperf eferaisyehndlovo ffJGPB‘P-a ol foum

menber di vi dedsdyy; aﬁat’\@bcomipartmen{lﬂe 1 EFe BU08B39br0NEs OlrIRIFR el tHLia
flange strips may. be roII ormed to forma flange nenber having hol | ow

fl ange el ementROEXPEnt}3RES ongi t udi nal |y t her eof . The respective

hol | ow fl anges may be 19r endtheich aibodindrith| 8tet086x8EC inicblrsS epeingd
may be the sang,_ oy jcferen i,n a trlil:ctural rrbeé Eﬁén two or nore
PN gBEnBY

hol | ow fl anges®® mYeR | § hotqa5k d338e5MAY e or
differentscr osﬁeM| byalfualiag and amyl@es'é ooned lonotodiakhls tediges dfvang

the sane or different,higkness. JThe peb, GOt iy be BhaRaL Ofckly ™Y

be contoured i VEIrsé or ong| &5,
intermediate the longitudinal edges of the flange strip

and subsequently roll forming said flange strip to form
one or more hollow flange members along said at least one
20 longitudinal edge of said web.

The free edges of said flange strip may be
deformed in a direction away from said web to form a
hollow flange member.

Alternatively the free edges of said flange strip

25 may be deformed in a direction towards said wedb to form a
hollow flange member divided 4internally by an edge
portion of said web.

Suitably the free edges of the flange strip may
be fused together to form a hollow flange when deformed

30 in a direction away from the web.

Similarly, when the free edges of the flange
strip are deformed in a direction towards the web, those
free edges may be fused to the web to form a hollow
flange with the web extending therefrom.

35 The structural member may be formed with hollow
flanges extending along both sides of the web with either
or both of the flange strips being deformed in a
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The 'structural menber may be symmetrical or asymretrical about given axes.
The structural nenmber may be generally planar iff-eross=seettonal_,
confjguration or it may be non planar in respedt ofs adjacient G{{Véfbj -

Any suitable nmeans may be enpl oyed to achif®ve fiUSI oné¢ LB riespective

web and hollow flange co onents Praf er abt=~hFgt --::.i‘requency
i nducti on an@h?e?ﬁé?%t‘éﬂ I‘h‘l’ rﬁj'atYeéSFr'ﬁF‘qG@§ ¥PB-enpl oyed with the

present invention torsfa@guitage *&h@hstkuaeurapeat&maonaagxteimw
structural integri Qlf vven% and eX rerre ﬁ_ﬁgm bilit agp ati on of

wel ds bet ween & gRge and ug%er&ﬁ Y\ABPEPH ?’ﬁ’%ﬁles
may be enpl oyeekvetditdealone dppnositichedgeseolinsgidswabe consi dered to

9 possess one or nore gés gggnt gg%n\gl}ewon?ﬂgge g_{gg fog_xe

i nducti on or resistance weldi ng ues fusio ec’hnl gues
include: - (i) sidesi @lfdedl mwebalmaar obevelﬂérfngme@l\/ldw a\,hdahrer:&qgnr geowards

the wuse of c d
&4 1 g%&elalgﬁngaﬁ acént Of!:.ségm@ s he o ?ﬁ&é’{ﬁ efi’%?@

vaporises to form a arou t
(ii) gas netstripe wawi kg ( beoeEher iteerfoymsa h°1l°WWé11QH‘
(MGWor MG ai¥tdclienyisaset he use of a consumabl e el ectrode and

also a shielding gas; (lii) a tungsten arc wel din T G

whi ch {8 r equi resélf"ﬁe fd'se% oFdaeﬁor‘Pﬁoﬁ?ﬁna%?e “lclﬁg?g g“gpﬂe fla ge

el ectrode and st#ipbemaw be redli foxhpar gbelfwras a flange wainbeas Isdwibhgli ng
gas; (iv) fI we L.ch sane
Taterial s as %§8 gf?gge éfgggké :%?%Lnggng loggg%uﬁi?gif% thereof?

Al t hough these ot her t‘éhhnrqapecme bbo.hlbtpf-lrl Eé@h@e'ﬁ nmathe fegmiedatwibh  of ,

certain  truckiy dbys FREVE! 5-A6E L OLARD (diagd S Y SR ddi Gt e

fall W|th|nthe cope of the irnvention as it to continuous
product i bh of &bfferenhovin &tr s@mp‘aurﬁbm@%r hggjinghetwoarer a #emder
of inherent |ipdifdti0rsangeoCi ated with the use of these welding

t echni ques. In alT_of_ the welding techni ques which require
Similarly the hollow flanges may be of similar or

different cross-sectional area and may be formed £from
metal strips having the same or different thickness. The

20 web component may be planar or it may be contoured in a
transverse or longitudinal direction.

The structural member may be symmetrical or
asymmetrical about given axes.

The structural member may be generally planar in

25 cross-sectional configuration or it may be non planar in
respect of adjacent webs.

Any suitable means may be employed to achieve
fusion between 1respective web and hollow flange
components.

30 Preferably high frequency induction and/or
resistance welding techniques are employed with +the
present dinvention to <facilitate high 1line speeds,
consistency and structural integrity of welds and extreme
flexibility in the application of welds between adjacent

35 members.

Although other welding techniques may be employed

with the invention, these techniques are considered to
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t he “use of consunable electrodes, it is possible only to forma=tillet weld
at a perpendicular junction between adjoi ning t’&l’wqormone{tt BEEN Iun many
casgs, (for exanmple with hollow flanges) it is 0SS T b“li_,, n»l;fyr)to farma .
fillet weld at the exposed side of the joigt. FO{,HLhFLQJ&ﬁ%:t'ai% =the use of
a single fillet weld may necessitate several weld applications to obtain
initial penet s 8 5 S NENn8 Ul Grerd Idlééaﬁﬂda@elsp wien ZWebslpsPeakesshigh

As | di f f t t trol_ayt t | di th
Consumabl e ol dRGBIRAHEI HHF YRR G "o AURTCS) HoQLtBRor SE R SePRndar o o

weld integrity. This clithds cfilddord Lehadgnbat g¢dchbéa:+t is

10 required wel d differtng thi Ss,..particularly on
a high speed uf act u‘?%egf‘i[‘?‘ﬁ etii)a?fcfyﬁiﬁhg%e%%gﬁ wg&g gfedHr e
consunmabl%®es such as Electnede wmEt erfilaixs amtestiiadl di oy gases;ortmamble
techni ques are general |y, St dab! 6 H Yoahdr i%kdltggf%‘;ra\a”'sﬂfeslﬂ q"ﬂﬁl

| ength rather than in a continuous procéss which ot herw se r&e
continual repleni shnerareind dirumedites. weld metakeneral |y speaking, gas

wel di ng using suoh gases'és aﬁeeugsﬁcawhagﬁgylcmms d10 RéeYM 2 iR Has
difficult to automate and_gives rise to severe distortion |n wel ded

articles, particularl WeERg nf M GHb o Ehdchy Fgquires theryiss Qfeldii ng
i's i nappreopr i atle to V\eécsi@amAamlra Csiel\dl?ir%décﬁ_ﬁasalﬁoQﬂesﬁi]ﬁ'mi?ﬂbh@é t he
joint is possiple. ccor di ng t i art ar r use
hi gh frequencypiei'r’e)ctri%%? REEES 8¥é h %ac%ﬁﬁ ﬂa"ﬁf‘the
present invention to acepmmeEat e:hieheuéel |d‘ﬂM ag ndm-rm:mmabl@s tagspiiext es

S Present i mediSitiody ana £PBLIIN YR AL OFUELLAN RparardfyOihd | NC
when hol | ow f | anges well asissidedsliogndests for |iqui d and gaseous fluids.
S. Neat %ﬁmeSrw e lv}etltdli%g OrFcaip RPRich requlrfabn't?ﬂ
except perhaps for si mul taneous scari ng operation. 6. tiple
si mul t aneous wel ds wi t9RRE rﬁarﬁﬁﬁlsitlrse% SMAW; an@nd/or deformation.

Miltiple comuanents s ddiaifAM®R . Or oxyRb¥bBPlene.
Although these other techniques may be applicable

in the <fabrication of certain structural members

20 according to the invention (and to this extent £all
within the scope of the invention as it may relate to
continuous productioh of certain novel structural members
per se) there are a number of inherent 1limitations
associated with the use of these welding techniques.

25 In all of the welding techniques which require
the use of consumable electrodes, it is possible only to
form a fillet weld at a perpendicular Jjunction between
adjoining metal components. In many cases, (for example
with hollow flanges) it is possible only to form a fillet

30 weld at the exposed side of the joint. For thick metals,
the use of a single fillet weld may necessitate several
weld applications to obtain initial penetration and
subsequently to build up the weld thickness.

As a rule, it is difficult to control automated

35 continuous welding with consumable electrode welding
systems to maintain a consistent standard of weld
integrity. This difficulty is exacerbated when it is
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t hi ckness. 8. M ni rum downtime in setting up; aﬁa‘-—e?mng: THG OV Eef-,
apparatus for different products. I n ordér"TCF]atr - higa @rﬂo‘casb
according to the invention may be nore clearly uhqlg[__sfeﬁél’*ﬁ‘réferen}ce IS pow
drawi ngs in which: - 1 illustrates schematlcalléathe
t ypi cal requirggdes tf Wf—’éﬂmatﬁe@ﬁ-iﬁpsa o udiFtaringnpEhiskoesg.

central web a%’ab@iéﬁﬂéi‘h?“@ﬁﬁ @thgﬂl @gaeahownhhacedgeﬁf;ofnh@e WeRpart
rol.l, form ng/ wel din

Fig 2 illustrates s mat | |y efrmof appar at us.
Fig 3 is an enta? ed&(’/ v??"c:)?ah h‘é°§ n SARFIARAPE n S¥CY 288 QecEB?ﬁﬁﬁ 4
IS a cross- seczhawniawsevvahﬂrowgﬁeadAnqn gases, thegss. techniqudés g &rd?2

i1 lustrat sch y Sele]A=X e._c L ng-0 I |
flanges | f T neSFBFFaRtY] SHLEABAS CRiy, opE Saifiie Pr prii6ics P EEhiks
13-15 il lust ralens’chermtﬁm | ghaht éimaa i ¢ontingeuseprioonas odifdhguwenldns
at wel ding sta o] 9.Br F

illustrates SC%{-_)QQ %g Y % Pt g?ﬁg g‘?/geiffg:pnlié}?ighqﬁ%tf grfmcr?g Fgll%g
appar at us. F| g§e!wraléY iseakdngy e g8sh@eddingl MpinghdrchexdRERE| ve

array of crosszgeghkheRadl SPsseL9sshd! esaesorsdbagatcbﬁcr&ﬁ eS&ﬂfncult
i nventi on, gs. 38 and 397l ust rate schemaéical I |terpatjve

net hod o?ofornﬁ?lﬁﬂtBFaFSI POf AiFS5e i8R Lonegvere disto -wakded ow

schemati cal | y artoelexhapartyevabiay whén ‘&HMSnet&ﬁ.Chlz.Qn%hpl%b'&ﬂeS
according to the al tﬁrnatlve ElthOd Il Lustrated, in Fi

In Fig 1 each of the t PEEe pl zf'tje ri—%t%?sif‘ﬁgp ?%%jeasge gg weq% an%l?lnﬁ%t al
strip, the weherel abeeperpendneubadetmljheaﬁ vlthef IJavigd: pdlsapessdblehown in

stage 1. The orient atkggogéf_;:gggpl gttes_L l%ig %?:etf%r‘i%‘&h & hl%eor

gl obal 'y, need not necessarl sho n th
possi bl el5f or Rkalpfoequancyt Héamlpﬁét édnduettomeor nr@ﬁbsb@méq% CWIM‘B tion

and the according to the present invention to accommodate the
following characteristics associates with the present

invention: -
1. Continuous production
20 2. High line speeds
3. Maximised weld strength
4. Fluid tight integrity of weld when hollow flanges
used as conduits for liquid and gaseous fluids.
5. Neat weld appearance with 1little or =no post
25 finishing except perhaps for simultaneous scaring
operation.
6. Multiple simultaneous welds with minimum stress
and/or deformation,
7. Multiple components of the same or varying
30 thickness.’ .
8. Minimum downtime in setting up and changing over
apparatus for different products.
In order that the process according to the
invention may be more clearly understood, reference is
35 now made to various preferred embodiments illustrated in

the accompanying drawings in which:-

Fig 1 illustrates schematically the typical
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fI'an"ge plates horizontal, or that all of the plates begin in the horizontal
position. It is also possible that the web p'Irate—n‘-s—hFﬁ +fto the final

posifion between the flanges at any stage_bef of&> weFdi HgS BEEN | .

12 Each flange plate passes thlléwgh a e e500f 1 oﬁm ng
stations to successivel geformthe tal g |nt a s st“‘“gglal I% hoIIow
section wher eBh2ERE f PFe &QGRETIPR |9 ataed &8A

shown in stageentdad dwebtand hbimopofaahbestlaaten&ﬂangvehlphgt e:hles esﬂgtqsect ed
to preform ngﬁ% %htlorgs wherein ancillary or additional structural
features or % At s may be inparted to the netal strip in order to
provi de beneflts for Rige 2pailisbrares enchemabicakly tome Peoduof. rollsuch

addi ti ong| Elr@/ perforation or dintouring, either
in a transverse %?ﬂ/w nglg[ éﬁal% directi on. The free edges of
the deformed flange plBies (s capeaniariest Adevans thhen mRgiesd ensimedafeb so

as to formthg_nh@{llgowflanges (stage 5). Any type of fusion welding is

possi bl e, but the favoured nethod is hig el ectric resjstance
vel di ng. N TR o s 8 acraneLperEEaReD Yl PHn I ATk o e

process of the inventirgy tan apply one or nore scarfi ng operatlons to the

wor kpi ege wher eby wel 4,.proj e 0. cess wel.d b be renove

an al teﬁﬁative to sca&iiﬁb #'bf# %gf/ e%es q%t&é;ggﬁyt %%%epﬁosg&erﬁf)}vﬁe

used wel d beagohitettrEimigigof the hoFiowl bidet itangekpivcthesrpadsedlihrough

a shaping and ggg% 3{ %\?&11% %eg.gh a series of shaping rolls are
€ the eS|r aF

used to produc Cross- sectio profile (stages 6 to 8).
A series of straightRigsngl3rdb| sillustngten sghegatigallys@ldermpdive

strai ghtness qf-dghe é‘éc”@ioﬂHPdé@ﬁfl ls did de&d@.‘n%o sRAtILRl & sBRNPI d
t he use of shaping rol by direct Tormng each netal "strip so that after

passi ng ¥°hr oud® H?é’}i&?} (ﬂ"ffé-’é’featlt%r?%gt %.s already in the desired final

shape. In Fi g h@empwﬁié&mrs%@tiﬁlﬁfaﬁt aNdekna@pr ting
a coiled roll of eet. steel /sllttlng stat|§£3 a tandemroll formng

m |l shown geﬁ@rraﬁl FoWL LOTFHNE/ W5 1SRG BRPERBRHC general Iy at 5 and a

severing Figs .17 - 37 illustrate schematically a non-
exhaustive array of c¢ross sectional shapes possible
20 accoxrding to the present invention.

Figs 38 and 39 illustrate schematically an
alternative method of formation of hollow flanges on a
web.

Figs 40 - 47 show schematically a non exhaustive

25 array of cross sectional shapes according to the
alternative method illustrated in Figs 38 and 39.

In Fig 1 each of the three plates enters the
process as a planar metal strip, the web plate
perpendicular to the two flange plates as shown in stage

30 1. The orientation of the i)lates, either relative to
each other or globally, need not necessarily be as shown
in the diagram. It is possible, for example, that the
web plate could be in the vertical position and the
flange plates horizontal, or that all of the plates begin

35 in the horizontal position. It is also possible that the
web plate is brought into the final position between the
flanges at any stage before welding.
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13 '*s't'ation shown general ly at 6. As the sheet of steel 7 |eaves
the roll 2 it proceeds to a slitting station 3 where the sheet 7 is slit
into«strips 7a, 7b and 7c of appropriate width.pe—.___ Strips 7a and 7c are
slit to widths appropriate for the desi re&lzshap'/e'g-,a‘ ;L%M@]nal ar ea
of hollow flanges 8a, _8c.to_be subsequently fo¥neqd fLomithasesgtnl ps apd
strip 7b forms a web @Iac(ﬁ‘es'rf&@&gﬁ dPﬂ“.‘te ;Yass%;____ iﬁiﬂ%ﬁtiﬁg%%ﬁ %S , 7b
and 7c proceedotrmimgt asttetidnd | tborsticegsiiveld abaforms| thet dieeallorstnip
stations 4a a b spa 1 n ch sj f osirip 7h. Strips
7a and 7c arqu‘?%gr%ssfc"\glgf%g%gf%#%d%%ﬁ;%‘épissﬁ%%i%tnat %%ﬁgelga,th%b,frﬁ%a,
10b and 1l1llagedgekh amspeetates] yadpadentn bol they mebbplete2aaslzhown in
respectively @b, e | ne . Tglfjb dGnd , ndss
respecti ﬁ st %@gﬂ 7af¥e$t§:rge Cb![utf tsﬂ\?;\llle%ﬁofeod %%/ | gﬁé)ﬁ%q@ug—'ng{/ v%%d&%t I on Jggr

resi stance welsgiigcsedneteli Ryesoarilogs oPREatizng ovheredmorPeRlLabys B2, Sc
hﬁw ng a cogt hﬁBQ%idﬂ&tlfgf@ud@fﬁh EESE%&B*ESS &a,?@e%bﬁhﬁ&@@elﬂa&? ﬁ.:é' nal
shaping and _sizing _ stations a, respectively. n"t he

regi on bet weer™PGHIEeo bR Pt BRERhsEERIP 168, OFE8T 192 BRAYiSS PRALifts,
14b respecti veby t lthepl grattisiuligr End s weppef ectHyy moddaercx:.15 hasiddly

hori zont,al ax l.so by.slotted rollers erti Xes i ch
support tl'E%he e%éggq%p%satari p fﬁftéées T t he}rgggplg% of b%%k&%ﬁglspgt i oW 5,

t he tubul ar nédbpgonrdag,8c eittherhe tentaal twalnsversee @i ddebngittnddingl i ng
rel ationship RY Lolligps 17, 18 and the free edges of web 7b are butt wel ded
to the surface of tubes 8a, 8c by high frequency induction or resistance
wel ding in the presen@&eofinfigy edgeer 9f1dhehidefernrad t ftanpgebplatesgether
for fusion. eaélag,r fﬂmgcoea@th e @Qeﬂeﬂélweaaea eKECRabPEBU k! Y tftrn

region of the weld. e continuously forned integral structure 21
conprisil®g a &BR/t PALIRE fAznges | (FFag8gd )| adss WRen of fusion welding
is possible, but the favoured method is high frequency

;
t

electric resistance welding.
At the welding station it i1s also within the
scope of the process of the invention to apply one or
20 more scarfing operations to the wor@iéce whereby weld
projections or excess weld bead may be removed. As an
alternative to scariﬁg to remove excess weld bead, there
also may be used weld bead flattening.
Finally, the workpiece is ©passed through a
25 shaping and straightening station wherein a series of
shaping rolls are used to produce the desired cross- {
sectional profile (stages 6 to 8). A series of
straightening rolls is then wused to ensure the
stfaightness of the final product. However, it is also
30 possible to avoid the use of shaping rolls by direct
forming each metal strip so that after passing through
the welding station it is already in the desired £final
shape.
In Fig 2 the apparatus comprises a let off stand
35 1 supporting a coiled roll 2 of sheet steel, a slitting
station 3, a tandem roll forming mill shown generally at
4, a welding station shown generally at 5 and a severing
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14 proceeds to a severing station 6 whereupon structure 21 is severed into
predeterm ned |l engths by a flying saw 22. Fj{'g’f}“sr_:#:s:&&?e__@_g‘r‘ged Vi ew
of the convergence region encircled in Fig 2 shovvighg"fiﬁéf-fﬁgmlgg&‘","‘“CﬁfOf .
tubul ar menbers 8a, 8c with web 7b. 13Fig 4 ijs_a_chR&sssepgt F(”)"HaJL Vi ew
through A-Ain Fig 3. Fi gs 5-12 show schemati cal IFy=the-progrdssi vel y
form ng fl angétagdenysbomne geaeraddyodd Bol | stand positions in the roll
formng mll region 4ashoiRei HYAKEPYrOWdddle TN Wared the rolfi g3 L3 15
show schematically ¢ross sectiopal, views of varjous web/ g%lnl q}v?\f f |l apge

vel di ng conf i §FPEEREFs BRI dcettitHrheFERAL0R: & | BRe®e s8R 898N okerd®
outline in Fi gla.ﬁ intfo stihigdr 9a,16b shawgc aehegptbpﬁikye wigtial ternative
arrangenent to that of Fi.g 2. I n Fi t a ratus conpri.ses
separ at g‘;’l et- off st atslt&’r%SBO-],a Bi?aBECefcﬁ?gs%jp%r??ngﬁg gr &FEX |rli€3"er olls
33, 34, 35 of fthedthestdedirahcthapet Ardsanpser séctiionemt arbaclofie ho ldiosy
wdth if requi . St LLps i | f ro , e ively
are directed tf(’)l%(r;ﬁels fé‘r'“"m' nggm??(?s%, }%#s%%?lgr&%[kol H’)‘évm%%nb%r%sn{ 4%%%%%
respectivel y cttpipsda@ndr sitrdp Ihagormsdacwebsofeéerdned wath. Unlike the

systemillustrated w el @8RG8 A0 EiGi%s HRE Tieanddges p2bcikhl RS 36 and
38 are not wel ded together to form™ continuous wall - rather, the

respect ilfe paitendem f med leddfOrmimg sk | A s PIRRIEIN% A% ¢ Sermidsus

sl ots which fa&et3 oS eCtande 80 hafed QiitetalIly ich @ackelkidé. of stripl N

t he regi on of 7§:/el ding station 43 the free edges of web 37 are guided by
rollers 44 int'o°'the respective slots in adjacent hollow nenbers 41, 42 to a
respective distance stqupls Ta amide 7¢egrectipyoyresdively cefemesd ofin

menbers 41, 42 Nip rollers 45 cqnopre me s 4 2t rg hei .
respective frggagd‘d’«%s [ Yagt%%rh ac?awi tf\gbdppg?séhd Ijlg\%er a%s):h&rjf agjégs’ of 1v%’b 37
15 respectively to form hollow members 12a, 12b respectively
' of predetermined shape. The abutting free ends of

respective strips 7a, 7¢ are butt welded by high
frequency induction or resistance welding at welding
stations 13a, 13b to form hollow tubes 8a, 8c having a
20 continuous integral wall. The tubes 8a, 8c then proceed
to final shaping and sizing stations i4a, 141
respectively.
In the region between roll forming stations 9a,
10a, 11a, 114a and 9h, 10b, 11b, 14b respectively the
25 planar strip. 7b is supported Dby rollers 15 having
horizontal axes and also by slotted rollers 16 on
vertical axes which support the edgyes of strip 7b.
In the 'region of welding station 5, the tubular
members 8a, 8c and the centrdl web 7b are guided into
30 abutting relationship by =xrollers 17, 18 and the free
edges of web 7b are butt welded to the surface of tubes
8a, 8c by high freguency induction or resistance welding
in the presence of nip rollers 19 which urge the members
together for fusion. Scarfing cutters 20 remove any
35 excess bead from the region of the weld.
The continuously formed integral structure 21

comprising a central wed and hollow edge flanges then
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15 |nned|ately prior to welding by high frequency el ectrical induction or
resistance welding units 46. Rollers 47, 48, 49}:& ‘%?%Wﬁm;upport
web 37 and subsequently the integral structure 5%. 5 MRy fucture
51 is then severed into predeterm féd |engt ths b a!-:fcf[\ﬂ ng_sdw (not
shown) or the li i tab) for ) I’Is 397740 3

lateral |y mvﬁ%c?%d%c58nﬁoo%?‘éeﬁr¥q ef %EW%h h&Fe\}éé’l?nS truc%ure %
nunber of signidisavdredrinto cpnsedetdﬁmnm Hechodring:  anyp @r iﬂ.yangf sahe22.

i nvention to achieve Wld vari ruct u merhe

exanpl e, either of tths s?’errg Ofé%l l%& %%16{'%3 bc;g)a&apt e%o?%errq{rg({e
wel di ng processegieser |etmxinqietdhelnallheg n& i showingt cthe cpavengencen athe
process of V\eﬂ: L £ Neo mbd RS @g aecsgﬁ.téhe%etﬂlw ar nmenber to the opposing
surfaces of a menber, the free edge of the web menber may be gui ded
fully into the tubul arFignfleri undi Prpﬁselﬁfé'dé@‘taﬁe viger thephabf Arfe in
tubul ar nenberpijdfirequired the free edge of the vveb may be additionally
wel ded to the interior_of thetubub rx_tP')ﬁ hf quenc i nduct.i on
wel ding to forma hol I5%8% 1 & FPHe LT PgEpRsively
conpartnents. forming Iﬂl@ﬁefner wabé atposSilde cent reﬁrﬂwmbs rra;bllncls&mdpre
or post rned a ertures .Qr nckude.a |l q tudinally or ransversely
ext endi n% profl?? Js?l‘éf)e 3t ﬁﬁ% %ci;rh % 5‘3%5 ﬁg‘r‘}al oL/ 8ﬁanérze é

the like. 1In bt@:msumbhme ans\eresd .y extendi ng contoured profi I es the

i nwardly facing regio d o] sahRe! udegpla Sﬁﬁ%
arranged perpendi cul arly tooi?gﬁgd %gdof \gt Edeﬁaeg tao acl l@?t at géévcve‘{ I ng of
t he component sVigw# h@fs?ﬁﬂé@ﬂﬁawehghwow flange wehding gserfiquraiiionsnber:s
may be fabricai@shbynt hens!See 0 18g ba bk g ﬁ&é@ﬁ”ﬁﬁ'ﬁﬁok&ﬂ\ﬁétﬂl}’in@“h

outwardl)i/%dl rect ed edges at regular and predeternmned intervals. The

conti nu stri*3ute so forned is severed at regions of major and ninor
width to form taglerﬁd F:Eguz;]e 16 shows schem?uchany adb aBtdtfiting
menbers. arra}lgeorhjgntttoe t\ﬁ;ll‘l 0 Fa.sdoezcts of the invention

In Fig 16 the apparatus comprises separate let-
off statioms 30, 31, 32 each supporting separate coiled
20 rolls 33, 34, 35 of sheet steel, each of the same or
different thickness and width if required. Strips 36 and
38 issuing from rolls 33, 35 respectively are directed to
roll forming mills 39,40 to form hollow members 41, 42
respectively of predetermined shape and cross sectional
25 area. Unlike the system illustrated with reference to
Fig 2, the free edges of strips 36 and 38 are not welded
together to form a c¢ontinuous wall - <rather, the
respective pairs of free edges are slightly separated to
form continuous slots which face a respective edge of
30 central strip or web 37.

In the region of welding station 43 the free
edges of web 37 are guided by rollers 44 into the
respective slots in adjacent hollow members 41, 42 to a
respective distance equal to ’the respective wall

35 thicknesses of members 41, 42. Nip rollers 45 compress
members 41,42 to urge their respective free edges into
contact with wupper and lower surfaces of web 37
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havé been illustrated with reference to a structural nenber corrpr|5| ng a
central web having holl ow side flanges, it shoul ﬁHﬁFﬁap \at the
invention is applicable to a wide variety of co Ji hatl%nslaa{twvm ind .
hol  ow fl anges. By way of non-linitipg exanple, BERMOzety of icross
sectional shapes are illustrated in Figs 17 - 37‘and T W t—be=ckear to a

skill ed addr ess@Rdilale ifyorpSildru g RS afiei fHiem é@dy tdu e rical
conmponents, appropriate nodifications an d|t|o required jo the
systems illus F59P FPEs r?s;?&afée welding I‘f“‘gﬁ’fl 4l§e eq&&ﬁ&? Bl édr to a
skill ed addredsge 4%atndi 50 Hrgicially suppdbit tweb B3| lamd dilesgpsntsiyown
schematically S, %_l r.cul ar b&}ﬂm SS._S <it i on may be of any cross sectional

shape able to s proft?crea& ur]eo mng. Such shapes include oval,
ellipticdl, square, rd@heangutamuctiurieangdllar, isol ygiweal armmevemede into

symetri cal . | f g .ajned
ymet s ol o TS one ) 21V ey (LepIRalE) B2 e
conbi nat i on t Hédeof . It will be clear to a skilled addressee that

structural menbers madg, idAGC YHANCE MDY thel DE esent 4b”\é&'&t'lckﬁ:éﬁ)11@e
used for a varlet{_’of purposes Exanmpl es of end_ use ¥ I ncl ude: -

Fence panels mova te differipgswhHdkBEr T wWeh ?ht egral
reticul ie1toi on for fire Ozlaexmrmgw S@f“ﬂi@x_yﬁif’:&f@n_t variatIéﬂ?StaElﬁhQr Snenihicd |
i ntegral servic conduits ei nf or ci rs for ne 42 an
loovs. —°' 558 FURERANNS (OF HBRVARTTBAATE | CBoBRBToRe, A ader vatds
Z- beans and R&E $1.zm.tbﬁuﬁed atennhemr al nenbers. Rei nforC| ng rrenbers
for concrete structur : t ugak..ap ﬁ%;”o

P ow’de f%ﬁé!,? §E end @r#e er for a??ac ment  of

relatively thin web sec |on P conveni ent
support brackétbs m@nnﬂn@cta&@m&s &hd welding process described in

17 thels ke. ypel f J1QW, g%g.vtehe %gfég;turalf.u&r%[pﬁ%gs 1500{;?% gp,g@cggge of

|nvent|on may De provi € Oor nore ed strlp es elther on a

hol | ow fl ange Wee38YT othen bips amfr AebsIRtERG t‘mﬁ?-@radaﬁpbéﬁalt%tﬁkﬁ?
flange may be =auf S$rfadBWINGE NY %Bn%lefn&l’er',telﬂ’fetﬂr@@ adgached the
web member may be guided fully into the tubular member

until it engages the inner wall of the tubular member.
20 If required the free edge of the web may be additiomally
welded to the interior of the tubular member by high
frequency induction welding to form a hollow flange
divided into separate fluid tight compartments.
In other variations the central web may include
25 pre oxr post formed apertures or it may include a
longitudinally or transversely extending profiled shape
in the form of deep or shallow channels, ribs or the
like. In the case of transversely extending contoured
profiles, the inwardly facing regions of opposed hollow
30 flanges include planar faces arranged perpendicularly to
the edges of the web to facilitate welding of the
components 0f the structural member.
Tapered structural members- may be £fabricated by
the wuse of a web having alternating inwardly and
35 outwardly directed edges at regular and predetermined
intervals. The continuous structure so formed is severed

at regions of major and minor width to form tapered
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or éubported by the structural nenber. Fig 32a illustrates a
structural nenber with a strip fl ange. Subsequent_interconnection
of selected I engths of various cross sectional SH?@ﬁ§B§@@EQ#¥§BFE§a'tO .
uni que structures. For exanpl e interconpgction pf regpechbrg Iaqges of
the structure shown in Fig 32b can give rise to asstrakght-—or—-tapered box
section nenbergihavd g2 thdutleds Menber at each corner. Conpl ex structures
may be achi eved by interconnection of various cross-sectionpal shapes,

Fig 37 illustrates a garthghar heef YaELPWe RERAES u@fur EbGnhi ERAVRBL1BR
usefl_ in appli aﬁ‘}gnnsﬁéégqvi mg:ﬁashicetealeswﬁ&bmn%ﬁ&éwesi @32l aL agtygteturduch
appl i cations may..i ncl ude orizonta eans an upri ght suppotts,
particularly % T StEMRTHS 95| & | i‘f@‘t‘?ﬁ}méf? dhav"gg Tﬁ%ols{‘?'ﬁct 8?‘@6 may
be fabri cat ed framgexepattat shoabdand fdpmoge irdier shotit thas ddvarstiot efls may
conprise a fir .QE r_ 60, for f \ I ngl I, f t ina fitst
roll mll in a%;é’olr@an?'ee V\‘AQ? hgt %gg%r Eégg]%gtgf Bgo?’p?%%}d'f%éﬁﬁﬁ@grﬁaé a‘f)%?? caa?‘lﬁon
nunmber PCT/ AUSSI0084 3 fangedi-scl o8yr eway whfchnon-ihwdtpogat edanplein ay

cr oss- 1 of ef enGal. AN YPSAURN b dRlTEth R P Uy Ausbiaeed shape
central web 61\ﬁtr1hollomhflangé§ 62, 63.::{Iﬂe Athird_ ho low flange
menber 64 is fotnmed37naBR 48 ¥ddht Peorlepsr Fong fkiliad RMERFECS0OtbAl 64
alrle therno:onve%]&eds!teulbleuﬂebd%mdopm@m n&o%ledeﬁ%&;l m&e%-cloxrpon??tﬂg 38
illustrates schenmatic an_alfernative npt or mi, ol | ow f| anges
on a web of a%’qqm{fﬁqe\/,ﬁqﬂyéicatfons a‘% t ﬁggﬁﬁ?“mﬁo?’ﬂ‘l&hge SHREULBT
sinplicity, tdecHoldytieng dadarstpaited fa Figst @dahd ke formati on of a
single hollow fl ange it éﬁg er st god.,, .

18 that the process ﬂ}g‘alua I?eaﬁ' |gg‘%l %%te%&dtﬁé go%n}%altliloeﬁi o?‘%?ﬁ%?ee

hol | ow f| angesthat st iunct digis mekibers cSdpritieng hedlow nmfilenges owshdemges.
In Fig 38a) gql 1dd 14306 StE] Poufthy Sy “éfgséos?cﬁkéﬂa&a‘#ggaes.téf p?zQ by
hi gh frequency 1nduction or resistance welding utilizing a I Tied fofrm of
t he appar at us 99945t regddianelFi ghare BRk}e16.tN the na¥eduged t Hey webo ¥l may

be fused to flangei . bY sAchorHp) difhude oval, elliptical, square,

rectangular, triangular, polygonal and may be symmetrical

or asymmetrical. The web and hollow flanges may be
20 joined Dby the web edge or tube 1lip welding methods
described above or a .combination thereof.

It will be clear to a skilled addressee that
structural members made in accordance with the present
invention may be wused for a variety of purposes.

25 Examples of end use may include:-

Fence panels

Truss members

Truss members with integral reticulation for fire
extinguishing systems.

30 Truss members with integral services conduits.

Reinforcing members for mine roofs and floors.

Replacement for conventional I-beams, H-beams, T-
beams, Z-beams and RSJ’s and like structural members.

Reinforcing members for concrete structures.

35 For structural applications, the wide relatively
thin web section provides a convenient member for
attachment of support brackets, connecting members and
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proc'ess' descri bed generally in US Patent No 3, 713, 205 t he di scl osure of
which is incorporated herein by cross- referencq - T;‘_“'ﬁrﬁter “Fusi ng web
71 and flange 70 in a perpendicul ar conf|gurat|q lﬂ%h?hgs' §1€"7’®aw 70b of _
flange 70 are deforned away fromweb 71 in_a rol{_for n& to ' forma
hol | ow fl ange menber 72 with the free edgkd of sides 70a, 70b bei ng f used
toget her by a suitahle continuou | di ng ocess, suc '

frequency el e&ffi datke nduddi cﬁ?‘ﬁ’rleeg Elf%nE’éBV\%F‘a’F‘hb nembers Eﬁ”g%% 38c
and 38d are ex.errMher yne&emazovmé&angepsbwvmm cny be afdmi redldwa this
process. variatio of Fig .38 wherein
t he sides 70a5t’768 %fﬁrf%%%eejlghgfe°&efabn}ﬁ%:gl \/\553%']88 Bxeﬁe%do h&% r%ee
edges of sideplidfar #db amembased tTheppddihjosaliestoipwablatige pmefertzbl y
by hi gh frequ ctr I C r S | di.n The
hol | ow f ange(ag\?is? orr#e mé I VI rE]%drpl;%\&tgso g%%a'l'r'g%ggc)égrrpgrbt rgr"etttach?é‘»i t?4 by
web 71 which Qerrve%ummplr@d]f obrfe the hatmwthradge memhegai nst FAS bR | ng

mode of fail urlqluslteateyss a”%'%%%th&a&smgﬁﬁékbirftﬁoaeé@:&y f14hgege 70 of a
| esser thickness or |ower grade of steel that nmay otherw se he requi red for

a non reinforced hol | (ﬁﬁhﬁe&i‘?@@t intercoppgcgeoghaﬁs sglepfed Jeagtds &F a
structural rrerveeﬁomrméréwgsac\mebnw aihpesl | cam f basgeride 6 anique

differi si ze. this ex hol owflan es 76, .77 arge forne

def or ni Brg a pls§r’fé1’1°r{r“| T&Tge st rp gﬁﬁﬁ‘}p#?orﬁ S&tdRBW° erfeersﬁq‘i}%l f Fig
flanges of the structure shéwn in Fig[%@p4daahgw&ear1se

varlatlon of e tr r I d by

deform ng a f};l:lasngé?el S r| p g gt\/\/g% %agk’%hggﬁé‘gﬂé&érggﬁe @viggm“a

Figs 42, 43 shkahulen atemtﬁee'r ataraawth SoReaT.ei Compd efkr e@re@gee:e@r mralyarkgaes
78, 79 are fu t h t { mhes .- d el

Fig 44 shows a%% utre?%ear ggn%ﬁ%ﬁ%&% dg¥vr ggt ure %délzl SQ: 2 s\/\-/raferel n l
free eddSs onsbapesi-de of asymmetric flanges 80, 81 are fused toget her to
formwi th web 82, a heljloovipepm S Middls | SNghtudeashtYy e¥EeaeitAGeS Udah

fl anges 84, 85.
structure which may be used in applications having a high

resistance to torsional failure. Such applications may
inciude horizontal beams and upright supports,
20 particularly free standing pole-like members. The

structure may be fabricated from separate web and flange
members but, as illustrated, may comprise a first member
60 formed from a single strip of metal in a first roll
mill in accordance with the process of co-pending patent
25 application number PCT/AU89/00313 (the disclosure of
which is incorporated herein by cross-reference) and
subsequently deformed to provide a channel shai:e central
web 61 with hollow flanges 62, 63.
A third hollow flange member 64 is formed in an
30 adjacent roll forming mill and members 60 and 64 are then
converged to be welded to opposing sides of web 65.

Fig 38 illustrates schematically an alternative
method of forming hollow flanges on a web of a structural
member,

35 Although, for the sake of simplicity, the
following description is limited to the <formation of a
single hollow flange on a web, it should be understood
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Fig 45'is a variant of the structure of Fig 44 wherein solid flanges 84, 85
are deformed towards web 82 to form holl ow conparfnents 86, 87 with the
free-edges of flanges 84, 85 being fused to web 8’“.-‘,;._9.1_ - iy 46 .
illustrates yet another configuration of a struct! raf” LEELEEA‘E @eNgﬁ ng to
t he i nvention. In this enbodiment!8a web 90-is fUSEA°FB parall el
flange strips 91, 92 by forge wel ding or high_freguency electrical
i nduction or FB&FsiRifc PTRELETgIE 0 ABRMY ﬁ'Bﬁ’BéPaﬂgﬁ r%’ atRendpampfFion
| - shaped crosgs£se&hiedn . hollAEE Dingdd 9 eucudtange mémnbpesdtonpeti®ingre of
differing thi%kness. The {ree edges of flange strip 92 are then
def or med away “YPoRFWEBBT802BH 1P| £L#29%6 ng and the free edges thereof are
fused together to formmaFkgl Bédall angkaldr flangdi gtA¥pshowdisafiuestiottonent
wherein a flapge | IS d ,t,0 b by | di . g
frequencg el ett r?lzéal$ég ?’%&uc?%gﬁ gtrl g\fegﬁg anfé‘fég&g%%\gi ﬁlii‘gﬂalac(r){:rd"JH Qr
subsequent |y reeispposed weydingf ditiiigeing rigp wddfdedo| [Lofcay nod t heorm
hol l'ow f1l angeg ﬁﬁra%zsoelgaeeéaeeasmeﬁiefzf&enﬁﬁ SiplP dfternativerf
BRtage of ‘ihe p hat

particul ar adv ag resent | nvention ovel the prior art is
t he manuf act uEhRg¥@dhatlatiay apel fpFeRete flpuger dA4iNY @ a8apFanreldiny

accommodat e ppedeekisortiddcSiudict §eaéraEIPeinhars NPaentdens 289181 2053,

20 Ien? h and V\A%}%haiiﬁnensi or}i qﬁé:\zr\fl_l as net al theiéic Nnesses.

Typi cal @ metaP PHEERKPEYSEs 9 n ¥ iy FHORTRT SPAFT1D B REPAEY be
enpl oyed in thefprenees and products according to the invention.

21 CLAI M5

1

After fusing web 71 and £flange 70 in a
perpendicular configuration, the sides 70a, 70b of flange
70 are deformed away from web 71 in a roll forming mill

15 to form a hollow flange member 72 with the free edges of
sides 70a, 70b being fused together by a suitable
continuous welding ©process such as high frequency
electrical induction or resistance welding.

Figs 38b, 38c and 384 are exemplary of hollow

20 flange shapes which may be obtained by this process.

Fig 39 shows -a variation on the process of Fig 38
wherein +the sides 70a, 70b of flange 70 are deformed
towards web 71 and the free edges of sides 70a, 70b are
fused to opposing sides of web 71, prefex:ably by hnigh

25 frequency electrical induction or resistance welding.

The hollow flange 72 so formed is divided into
separate compartments 73, 74 by web 71 which ‘serves to
reinforce the hollow flange 72 against the buckling mode
of failure. In this manner it is possible to employ a

30 flange 70 of a lesser thickness or lower grade of steel
that may otherwise be required for a non reinforced
hollow flange.

Fig 40 shows a cross section of a structural
member comprising a web 75 and hollow £flanges 76, 77 of

35 differing sicze. In this example, hollow flanges 76, 77
are formed by deforming a planar flange strip away £rom

web 75 as shown generally in Fig 38.
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1. A met hod for the continuous formation of a structural menber
having at |east one web el enent (7b) and at | eastgoRe~—==—closead.hgllow
flange el ement (8a) extending longitudinally of j Tais edgeT BAS SEEM N\Eb .

el ement (7b), said nethod including the steps {‘Jf REeokdEpol | formng a
first continuous strip of netal (7a) to 19 form dt=reast=one=tn | ange
el enrent (8a); and conti nuous fusin frequency el ectri cal

i nduction or resi stafce! v@ S @%@‘é@d’eg’%f the)i gt ’é‘? CERER 1 95nEifol | ow
fl ange el errenuo(&ahetelﬁ IR CODENGRIOTS Sisi [Eoaimedet By (cﬂdﬂorm:.rﬁg:t Bng as
said web ele b

form ng sai d | rsé Eﬁlﬁuﬁagagﬁsl Begf‘}?m%salsﬁ% éjerpsué}%yt % %iﬁod”] Si de
edges of said hol |l ow FligmsgetZ) eddntsl{Ba)yet amthspacz-m:laftinn whekeint her
to forma c | t (S n u n %ﬂe

conti nugtjjs St?l% 0 teﬁggg ?b ﬁea;\%% s\g%gf co%t ?%Eo% S oté&l&d If.u5| ng,
by said hi ghorir aqheddpw sleebsm eavideqderctd ofed 0. resi stance wel di ng,

one of said side edgeg;i@f s3aishohel |a0\£’uri:hé§399a§£§€§8£ 69 ene Leeacehraal d
said web elenent; and fusing the other of said_side edges of said hollo

flange el emeRE t 8ihe 4Pppikedefscethe sﬁFﬂeweBdﬁPﬁrreﬂ{‘ PBef ofhfiSai B
cl osed hol | ovabyangerdlcemaanges 83, 81 areAfﬁeéaoﬁogaSheﬁlabmedrmnwﬁtnl m 1

wher ei n third tinu Stri tal, (7c) _is co to form
& Fur tAGr  hoPPBw ¥ ange 1T ih: Bt 95, iy clongy S pd fly (LR LR, o
to opposed fasodidf fiangewcB4g| éﬁent (7b) on a side thereof opposite to
the first hollowfla epen f r t,jpuous
strip of nmetal (7a). ng% & f@%v(a%%ng (ys c%urgre almzt'c%ﬂe?gin

said first hwheowinf mig@ fBlamgest 84,885 ane Mqrniaﬁr ttmfardﬁlwb BRange
clement (8b) apesaodd Jl‘i'okﬁ@o?n%a@@h@ﬁ@é‘t?ém ﬁ'lfQiEh”‘QhétﬂéQr‘?d?ééaof‘lb)
associ ated W Ih &o5 mole ol separ at€ rol orm ng
mlls (3%. flangesaSdpt 8§dbging| ﬁﬂﬁ%‘%l T el &he of ains 1 to 3 wherein

the side edges of Sa'@l%t4%e%§ﬁuQ%§aE@E|Q&thQBHEeﬁlQaﬁfigﬁﬁéiléﬁeofuﬁed to
opposing faces, O ciara1 enbes Sovotdtag td A5 i nvention.
In this embodiment a web 90 is fused to parallel
flange strips 91, 92 by forge welding of high' frequency
20 electrical induction or resistance welding to form a
member having a generally I-shaped cross section. Each
of web 91 and flange strips 91 and 92 are of differing
thickness.
The free edges of flange strip 92 are then
25 deformed away from web 90 by roll forming and the free
edges thereof are fused together to form a hollow flange
93. '
Fig 47 shows an embodiment wherein a flange strip
94 is fused to web 95 by forge welding or high frequency
30 electrical induction or resistance welding and
subsequently the opposed edges of £flange strip 94 are
roll formed to form hollow flanges 96, 97 on opposing
sides of flange strip 94. p
A particular advantage of the present invention
35 over the prior art is that the manufacturing apparatus
- and  process is readily adaptable to accommodate

production of structural member having a wide range of
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22~ a respective edge thereof, said respective edge of said web el enent
(7b) extending at | east partlally into the interFror—of=—sad=at—Fgast one
hol . ow flange el enment (8a). 5. A et hod as é%éﬂﬂﬁﬂ:ﬂh%ﬁﬁg;mrpceding
claimwherein said respective edge of said mem el enBALLTE s an
internal surface of said at |east one ho??OM/fPange efenenf'fSaf“‘ 6.

A nethod as claine wherein said r pectl said web
el enent (7b) ~&€DE &“Po‘@'gl%‘ %rwgpnssﬁff‘ﬁﬁ o?s s%?“éﬁlat&?gcélé?e%ﬁ Ehol | ow
flange el enment (8a). Typhcally, Aetalhothbcknéssewed im @be mrahgehersd n
first and fur her i_huous rips I

formed to % resg%éT|V% ?& m§ﬁdgE P?%é?e% ?% ?I n&%eégeﬁﬁﬁus
(8a, 8b) the rrdduedge scoondtingh tar ¢hepdoewdntbofiorm a continuous slot in
respective el enents; gui di ng the opposi ng edges of the second
continuous strip of netal (7b) between the respective side edges of said
first and further hollow flange el enents (8a, 8b) into respective slots

t her ebet ween; and continuously fusing the respective side edges of said
first and further flange elenents (8a, 8b) to respective opposing faces
of said web elenent (7b) adjacent opposed edges of said web elenent (7b) by
hi gh frequency el ectrical induction of resistance wel ding. 8. A

nmet hod for the continuous formation of a structural menber conprising at

| east one continuous netal web elenment strip (71) and at | east one
continuous netal hollow flange el enent (72) extending |longitudinally of an
edge of said web elenent (71), said nethod being characterized by the steps
of : continuously fusing by high frequency electrical induction or
resistance welding a first edge of a first continuous strip of said netal
web elenment (71) to the surface of a second continuous strip of netal

(70) internediate the edges of said second continuous strip (70);
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subsequently cold roll formng said second continu rip (70) in a
direction towards said first continuous strip (71) f,‘t¢ lfso,r ma=—hellow f | ange
el ement (72) extending longitudinally of said edge‘l’of tH ":fﬁfre;tc: ﬁ:@‘r&t‘l jhuous
strip (71); and then fusing the side edge32 f sai d=seeg¢ ,fs“@'?‘mﬁuou istrip
(70) to respective faces of the first contifiuous strip (7I)““‘Fbrf~ﬁ1:m,a
cl osed hol I ow 4 argm el ement. 9. A nmethod as in Claim 8 wherein said
second conti nuous strip (70) is cold rolled such that said cl osed holl ow

fl ange el enent leonpri ses & wiethefed£o8ni the r coniinsenpar EaEprtiey3 of/4p one

on each side Ofst$al@ubdas tmdnd + nHQ#@nétét PieastOone wel BREREGHtaGnANa@ ai m
8 wherein said_second continuous Strip is cold rolled such that said

cl osed hol | ow AE&fke @F%n@ﬁ?‘leﬂnﬁrlla?@@ %Wltr GFieRadBgt iogidtydinally

conpartnents (62 afdledftt O £0d wé¥eeDdmsit J ddids metbbd AMRURAING Rhe’l),
each tringul ar corrpartrrentt havi ng a si de that is normal to said first

conti nuous strlsﬁ P?lf’fat Its said first edge. 11. A nethod as in
Caim 8 wherein said secold cosllnfoumiagriap fikst icominlmhowd | etrspcloft hat

d cl d h | | fl I I
i Ll i e
el ement (72) i gy gk e T A S

i's round; or oval; "~ or e recta
triangul ar, orflapaleygd-ﬁmentun andoss-section and is syrmetrl cal or

asynnEtricaI with respectydnd d%e%?? SIRN s 54d I o1k} - flange element
24 13. A netho % al ned ﬁl aim 8 WhereJI‘%] a tﬁgrd
to said second continuous strip of metal to form a web

element on said hollow flange element.

2. A method as claimed in claim 1 wherein a third
continuous strip of metal is cold roll formed to form a
further hollow flange element which is fused to said webd
element on a side thereof opposite to said first hollow
flange element.

3. A method as claimed in claim 2 wherein said
hollow flange element and said further hollow £flange
element are cold rolled in adjacent roll forming stations
associated with a single roll forming mill or in separate
roll forming mills.

4, A method as claimed in any preceding claim
wherein said at least one hollow flange element is formed
by fusing adjacent edges of a respective continuous strip
of metal before fusion of said at least one hollow flange
element with said at least one web element.

5. A method as claimed in any one of claims 1 to 3
wherein free edges of said at least one hollow £flange
element are fused to opposing faces of said web element
adjacent a respective edge of said web element.

6. A method as claimed in any one of claims 1 to 3
wherein free edges of said at least one hollow flange
element are fused to opposing faces of said web element

adjacent a respective edge thereof, said respective edge

[ g




continuous strip of netal is enployed to forma further hollow fl ange

el ement (77) extending along the other edge of sakd-web-ekemept—{2£5). 14.
A structural menber having at |east one netal wely ehensmsT(763 37y iand at,
| east one hol |l ow cl osed flange el enent (8a,.72) ¢ h a BEgieltde r ijz e d

i

i n t.hat t he hol |l ow fl ange el erren?z( 8a) YvEaTStErprormetal (7a)

shaped so as V, Its. . sjde C ¥ ; | NLQUIS
slot in said h(ﬂfl[ gsv?j’fr?avz%% ée ee?r%{rll ;e}égl f’rnqu#)@mg%se’{ %ﬁl ; 7§ Cg{l)%d bel ng
in the form of iatemigr mbisdshat Paafdeonsahgldodefdaggs sbemsgnto extend

al one the Iengthh of said Aolkewohl af@ecghenmBAl in cl88hd grePneleiRNtsAl
sai d side edges being in a fused together state to formsaid hol| ow cl osed

fl ange el ement YegPecthive edge of gadd jeRir slepenbertBitcor aRng @3t m

14 and wherei n saifhcd deadidna MTRialt Wik dloauent fidhge 7d)endits an
I nternal surface of said at I%ﬁsa one hql l,ow fﬁge el.e
Ag-t8 r

t {8a, .72). ,
A structural mdber accoritli a&f ek gilﬁlggﬁg gﬁ‘efg"gégt )%arfed
metal web el enadsHedtivel) edbet sofigaiaist weld ielemendd i thsednttonadaid

surface of said _at |east one _holl fl e el ement_.(8 7 7.
structural nenﬁé}%eﬂag]?di%%taﬁean?%on@ggg (‘?reéai ms%fz' tgn%z%%%lo erfejianngaéb\
third strip of elr@norns a further hollow fl ange el enent extendi ng
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proj ects out of 'said one ow cl ose ange el enent (8a, 7
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further hol |l owdfd anggegbenMenpnes f YoTBEWwSO Fanehaveldment de SagafSRpced
to forma continuous slot in said further )
longitudinally of an edge of said web element, said

16.

method including the steps of:-

fusing an edge of a first continuous strip of
metal to the surface of a second continucus strip of
metal intermediate the edges of said second continuocus
strip; subsequently roll forming said second continuous
strip to form a hollow flange element extending
longitudinally of an edge of said first continuous strip,
said first continuous strip from a web element.
10. A method as claimed in claim 9 wherein the free
edges of said second continuous strip are deformed in a
direction away from said first continuous strip.
11. A method as claimed in claim 10 wherein <the
free edges of said second continuous strip are fused
together to form a closed hollow flange element'.
12. A method as claimed in claim 10 wherein the
free edges of said second continuous strip are deformed
in a direction towards said first continuous strip.
13. A method as claimed in claim 12 wherein the
free edges of said second continuous strip are fused to a
respective face of said first continuous strip to form to
hollow flange element extending longitudinally of said
first continuous strip, said hollow flange element being
divided into separate compartments by a portion of said

first continuous strip.
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according to any one of al s I nclu a plurality o
71) and/ or f|gwg@1 etbpemeshpda of7@ny one of cla:.ms 1 to 8 or claims

to 14,

17. A structural member whenever made in accordance
with any one of claim 1 or claims 9 to 13 including =a
solid flange element exténding longitudinally of said web
element opposite said hollow flange element.

18. A structural member according to claim 16
wherein said at least one web element and said at least
one hollow flange element are formed from metal strips of
different thickness.

19. A structural member according to claim 16
wherein said at least one web element and saild at least
one .hollow flange element are formed from metal strips
having different metallurgical properties.

20. A structural member according to claim 17
including a plurality of web and/or flange elements.
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