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present invention relates generally to an el ongate bui I di ng
elenent and relates particiflarly, though not exclusively, tolgeggggwpof
panel s. SUMMARY OF THE | NVENTI ON According to one aspect of the p

invention there is 10 provided a nethod ¢f _form ng an el ongate netal

buil ding elenent of a channel

of opposing f
sheet netal i
portion of at
I nwardly prot
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section profile including a pan and a pair

| anges, said nethod conpRQEH ANEIS steps of: roll formng

nto the channel section 15 profile; and cold reducing a
| east one of the pair of opposing flanges to form an

FIELIg OFNTHEl ONYENDIOWal |y extending rib, said cold reduction
of the flange%ﬁeon gitudinally precanpering the building element. 20
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not exclusively, to metal roof panels.

SUMMARY OF THE INVENTICN
According to one aspect of the present invention there is
provided a method of forming an elongate metal building
element of a channel section profile including a pan and a
pair of opposing flanges, said method comprising the steps
of:

roll forming sheet metal into the channel section
profile; and

cold reducing a portion of at least one of the pair
of opposing flanges to form an inwardly protruding and
longitudinally extending rib, said cold reduction of the

flanges longitudinally precambering the building element.

Preferably the method further comprisés the step of
forming transversely extending corrugations in said at
least one of the opposing flanges. More preferably the
transverse corrugations are in cross-section tapered
longitudinally wherein maximum corrugation is formed
adjacent the corresponding rib. Generally the transverse
corrugations are effective in removing the precamber from

the building element.

Preferably the step of cold reducing involves
differentially stretching said portion of the flange to
form the rib. More preferably the differential stretching
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25 longi tudi nal Iy wherei-n maxi num corrugation is formed adjacent the
corresponding rib. Generally the transverse corrugations are effective in
removi ng the precanber from the building element. 30 Preferably the step
of cold reducing involves differentially stretching said portion of the
flange to formthe rib. Mre preferably ghe differential stretching 2 is
effected by conpressing the flange with a variable force. Preferably the
met hod al so cdprafdeativd Sregowpressing stherianpgs aiidhar vaxdebdge of the
fl anges where e corrugations are substantially flattened. Generally
this cold formng of the.flanges is effective in returning the

| ongi tudi nal precanber to the building elenent. 10 Accordi ng to another
aspect of the present .invention there is provided an el ongate t al

bui | di ng el ené%te%@réa’&h’aﬁﬁﬁl meE]éegiW‘br‘B? Behd i%?&PaO%aﬁoé d a pair of
opposi ng  §| argewniedckalavhpgiasst Wee dby dHOIMUdIRG pdrebynghkudi nal ly
extending cold reduced rib, the building 15 el enent bei ng pfecanbered
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el ongate cap hengdtadihagupedcétiber to the building element.

10 According to another aspect of the present invention there
is provided an elongate metal building element £ a channel
section profile including a pan and a pair of opposing
flanges each having an inwardly protruding and
longitudinally extending cold reduced rib, the building

15 element being precambered longitudinally.

Preferably the elongate metal building element is one of a
plurality of said building elements arranged alongside one
another. More preferably adjacent building elements are

20 connected together via an elongate cap being configured to
locate about adjacent ribs of the respective and adjacent

flanges.

Preferably the elongate metal building element is

25 constructed of a relatively light gauge and low tensile
steel. The metal roofing may be constructed of a pre-
coated steel such as that commercially available in

Australia under the trademark ZINCALUME.

30 Generally the elongate metal building element is a metal

roof panel.



| ocate about adjacent ribs of the respective-and adjacent flanges.
Preferably the elongate netal building elenent is 25 constructed of a
relatively light gauge and low tensile steel. The netal roofing may be
constructed of a pre- coated steel such as that commercially available in
Australia under the trademark ZI NCALUME. 30_General ly the el ongate netal
building elenment is a netal roof panel. 3 - BRI EF DESCRI PTI ON OF THE
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t he present inye n ref ekt dlnen of tal building
el ement and |9%12%i od%8$f§ ga%? & tlone%ﬁ?# ?ﬁ%ﬁég%%ﬁgé y way' of
exanpl e only, nature beffehenpeetsenthmmmmwimﬁmmmmmn@hof
Figure 1 is cross-sectional views of adjacent netal building elements

toget her wi t h3&h SAPIRGEITEERL BHéldW%vFl%ﬁe% aANbrigd Sethpd 8hd 10 Figure

2 is a schemat a t St | ng one
of the bui i e i casars af thlon B8 SRR R W KT 2T

PREFERRED ENBGDLRENELeFenseshowhhe nadtoupanylindelmvingsain whiahpair of
ad) acent  met al bui%ggﬂgeekeggnégoég égKLloﬂal %%%%%tb%egéﬁagggg metal
building elements together with an enlarged sectional view
of an elongate cap; and
10 Figure 2 is a schematic flow diagram of the general
steps involved in forming one of the building elements of

Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

15 As shown in Figure 1 there is part of a pair of adjacent
metal building elements 10 and 12, respectively, each
being elongate and of a channel section profile. The metal
building elements 10 and 12 of this embodiment are roof
panels formed from a relatively light 0.6 mm gauge pre-

20 coated steel such as that commercially available in

Australia under the trademark ZINCALUME.

The roof panel such as 10 includes a pan 14 and a pair of
opposing flanges 16 and 18, respectively. Each of the

25 flanges 16 and 18 includes an inwardly protruding and
longitudinally extending cold reduced rib such as 20 and
22. The ribs 20 and 22 are shaped substantially identical
to one another and formed adjacent a free edge of the
corresponding flange 16 and 18. Adjacent ribs such as 20

30 and 22 of adjacent flanges 16 and 18 are aligned with one
another and when abutted are together generally rhomboidal
in shape. The adjacent roof panels 10 and 12 are connected

together via an elongate cap 24. The cap 24 is fabricated



bei ng el ongate and of a channel section profirle. The netal building

el enments 10 and 12 of this enbodi nent are roof panels fornmed froma
relatively light 0.6 mm gauge pre 20 coated steel such as that comercially
available in Australia under the trademark ZI NCALUVE. The roof panel such
as 10 includes a pan 14 and a pair of apposing flanges 16 and 18,
respectively. Each of the 25 flanges 16 and 18 includes an inwardly
protrudi ng an®™-Fa&§ LEdngarl goeXerhEPRyl cotaming wmasthinieh which dgfzgmaﬂd
22. The ribs a e a b [ Ve A l.cal:y. .t e,anot her
and fornmed ad%%géﬁguééfggetg gg§§f§%h%5§§ﬁréﬁ%uﬁéﬁ#%?ﬁﬁ %h&g %€%§n5618.
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al i gned with one _another and, when abutted ar oget her general

r honboi dal iﬁ‘%ﬁ&pé’?u?ﬁemaéﬂ Bﬁ%ﬁtﬂb‘?%f %‘i %’ff%é’r%ffz%‘&uns_ E’Sn%_@@t ed
toget her via anabgl angat 8scap A4 dhe cap 24 is fabricated 4 on-site using
a conventional seam ng nmachi ne which deforns and squeezes the cap 24 about

the adjacent ribs such 20 and 22. The cap 24 also serves to protect the
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roof panel, fggggsggg%pggtglfog'§b§§g¥¥6¥rom sheet metal. The general

10 steps involved in forming the roof panel such as 10 or 12
are as follows:

(i) sheet metal is preferably cold roll formed into a
channel-section profile including a pan and a pair of
opposing flanges;

15 (ii) a free edge portion of the opposing flanges are cold
reduced to form an inwardly protruding and longitudinally
extending rib;

(iii) transverse corrugations are formed in the opposing
flanges;

20 (iv) the ribbed and corrugated roof panel is cut at the

required length.

The roof panel 10 or 12 of this embodiment is cold roll
formed into the channel section profile using conventional
25 roll formers and techniques. The cold reduction of the
flanges such as 16 to form the longitudinal ribs such as
20 involves differential stretching of the flange 16 by
compressing the flange 16 with a variable force. The sheet
metal is stretched or elongated up to around 5% and thus
30 the method is most suited to low tensile or relatively .
soft steels. Traditionally ribs are formed at the free
respective edges of the opposing flanges by roll forming

the flange.



10 steps involved in formng the roof panel sSuch as 10 or 12 are as
follows: (i) sheet netal is preferably cold roll fornmed into a

channel -section profile including a pan and a pair of opposing flanges; 15
(ii) a free edge portion of the opposing flanges are cold reduced to form
an inwardly protrudi ng and | ongi tudi nal kys extending rib; (iii) transverse

ti f dinth ' f] anges: .20 (iv) the ribbed and
o r gat ed T odFepSRA FEIBAELGE DReSETErH Y Tioiidieh TLARGSr 061 OBanBl 10 or
12 of this erru@ﬁl@i%ﬁaihamgl gréesﬂnbeégr@f?éi #dU0 A eaAnngl csegbion profile

usi ng conventional 25 rol ornmers and techniqués.” The col d reduction of
the flanges s@orragatdonooforhet Abaramgid ki il is hesdgoledaso 2émpweol ves

differenti al re i flange 16 b c ressi,ng.the flange 16 with
a variable fo%%g.E%%gg%ﬁggt%pﬁgtgﬁegéo% ﬁ%%gﬂegﬁgfmélgnggpeg.ﬂﬁ to around
5% and thus 3exhhelecthedtiransveiss utdetlidar 1o tearsiilie cebskebattyehy soft
steels. Traditionally ribs are forned at the free respective edges of the
opposi ng f I an§@®eb§dr $PPIEERATRRLLY HEL 4l difife maximpfe cOaTYSRrEdTR PEHNS!
stretching of ehhgekl 8898c4Bt Ofnd8corresponding rib such as 20 or 22.

The transverse corrugations are formed using a
conventional cold roll former. The precamber is removed in

10 order to facilitate transportation and erection on site.

The ribbed and corrugated roof panel such as 10 and 12 is

then cut to the regquired length. This is effected using a

conventional shearing apparatus. The cut roofing panels
15 such as 10 or 12 can then be stacked or otherwise packed

in readiness for transportation.

The roof panels such as 10 or 12 are designed to be
precambered on site. This is effected by “ironing” the

20 corrugations from the flanges 16 and 18 of the roof panel
such as 10 or 12. The corrugations are lest partly removed
by a cold forming device which “irons out” the
corrugations in the flanges 16 and 18. The xoof panel 10
or 12 then reverts to its precambered condition.

25 |
Those skilled in the art will appreciate that the
invention deécribed herein is susceptible to variations
and modifications other than those gpecifically described.
For example, the specific sectional profile of the

30 building element may vary provided it is generally of a
channel section, for example the pan may include one or
more longitudinally extending stiffening ribs. The

sequence of fabrication steps may vary from that



| ongi tudi nal |y precanbers the roofing panel 10 or 12. Corrugation of the
flange 16 or 18 is designed to renove the precanber fromthe roof panel 10
or 12. In this S exanple the transverse corrugations are in cross-section
tapered longitudinally with the maxi mum corrugati on being formed adjacent
the corresponding rib such as 20 or 22. - Ehe transverse corrugations are
formed using a conventional cold_rol]l former. The precanber .is renoved in

10 order to f&GYTHREE t FAFs FEAPREPoRRANENRRRCIGIGH SiRsitte coltheedussed and
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|l ength. This is effect usi conventi ona eari ng apparatus. The cut
roofi ng panel sor¥ugadiedapridrotol2otanfotminge stacked or ot herw se packed
in readiness for transportation. The roof panels such as 10 or 12 are

designed to be precanbered on site. This is effected by "ironing" the 20
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susceptible to variations and nodifications other than those specifically

descri bed. In the preceding summary of the invention, except where

10 the context requires otherwise due to express language or
necessary implication, the word “comprising” is used in
the sense of “including”, that is the features specified
may be associated with further features in various

embodiments of the invention.



For exanple, the specific sectional profile of the 30 building el enent may
vary provided it is generally of a channel section, for exanple the pan
may include one or nore longitudinally extending stiffening ribs. The
sequence of fabrication steps may vary fromthat - 6 described, for
exanpl e the sheet netal may be cold reduced. to formthe |ongitudinally
extending ribs and then corrugated prior to roll forming. 5 Al such

vari ati ons and o FAYE: PERINZNEG TBEDENTORETQRARE Af tHQLAOW%s scope of the
present invention the nature of which is to be determined fromthe
foregoing description. In the preceding sunmary of the invention, except
where 10 the dont ex® meghbdesfofbening earlusl drgyagepimetall dugadgagor

necessary inpli.cation, _the rd "conprising” is used_.in,k the sense of
"includi%g", e PﬁeafgggBPE% §%EE}?? ° HECAIE3EPa e B2 BRI @r t her

features ig vyaiiqus;fea‘%ﬁegmﬁat 810hgl e LANEMLMDL ComPrh sThg 'E’ﬁeDEElegrkNG
THE | NVENTI ON ARE AS FOLLOWS: 1. A nethod of formng an el ongate net
bui | ding el e®&nt of a channel section profile including a pan and a 5

ol 1. form ng sheet Botd: (rRRbiT EMeRa e Fedif o e cRafR31 tbeion
profile; and
cold reducing a portion of at least one of the pair
10 of opposing flanges to form an inwardly protruding and
longitudinally extending rib, said cold reduction of the

flanges longitudinally precambering the building element.

2. A method as defined in claim 1 comprising the step of
15 forming transversely extending corrugations in said at

least one of the opposing flanges.

3. A method as defined in claim 2 wherein the transverse
corrugations are in cross-section tapered longitudinally
20 wherein maximum corrugation is formed adjacent the

corresponding rib.

4. A method as defined in claim 2 or 3 wherein the
transverse corrugations are effective in removing the

25 precamber from the building element.

5. A method as defined in any one of the preceding

claims wherein the step of cold reducing involves

differentially stretching said portion of the flange to
30 form the rib.



profile; and cold reducing a portion of at |éast one of the pair 10 of
opposing flanges to forman inwardly protruding and |ongitudinally
extending rib, said cold reduction of the flanges longitudinally
precanbering the building elenent. 2. A nethod as defined in claim1l
conprising the step of 15 formng transvegsely extending corrugations in
said at |east one of the opposing flanges. 3. A nethod as defined in claim
2 wherei n t he & ansfePgbhodoppudatined it <clainosheredn shet aper ed

| ongi t udi nal | y4 ehn | o, ' | l;acent .the
correspondi ngﬂﬁif%gr\gggigge?ggétgg%f{%e |éné)ac%dai%r}{ ?og%qu%g%e?%et he
transver se coifilaggei erisharevetiable vBorar renoving the 25 precanber from
the building element. 5. A nmethod as defined in any one of the preceding

clainms wherein the step of cold reducing involves differentially

stretchingssaird porhi gatRbathe ddaes 11g 3Qikprmatie 'ejbﬁapr§si§? #nget hod
as defined in claim5 wherein the differential stretching is effected by
conpr essi ng t B&epf Pangeldi farainarsabl et desst Do of gbehfdangedefined in

claim2 also %ﬂggéb§iEﬂetggrrﬁég%&égscégéjg&ﬂ&@é%%i%ﬁﬁ% %&atggﬁngHG of the

fl anges

8. A method as defined in claim 7 wherein said cold
10 forming of the flanges is effective in returning the

longitudinal precamber to the building element.

9. An elongate metal building element of a channel

section profile including a pan and a pair of opposing
15 flanges each having an inwardly protruding and

longitudinally extending cold reduced rib, the building

element being precambered longitudinally.

10. A metal building element as defined in claim 9
20 wherein said building element is one of a plurality of

said building elements arranged alongside one another.

11. A metal building element as defined in claim 10
wherein adjacent building elements are connected together
25 via an elongate cap being configured to locate about

adjacent ribs of the respective and adjacent flanges.

12. A wmetal building element as defined in any one of
claims 9 to 11 wherein said building element is
30 constructed of a relatively light gauge and low tensile

steel.



whereby the corrugations are substantially flattened. 8. A nethod as
defined in claim7 wherein said cold 10 formng of the flanges is
effective in returning the |ongitudinal precanber to the building el ement.
9. An elongate netal building elenment of a channel section profile
including a pan and a pair of opposing -1% £l anges each having an i nwardly
protruding and | ongitudinally extending cold reduced rib, the building

el enent bei ng pr-ecafb®eédl| Shildingnal eyent ;s Aefdmgd B B#Yngrel efent as
defined 10 ¢ hillithe 20 8N95CLAe0810 DUI L 0LOM &) SiRNanehONG A ndpBUTa T LY
of said building el enents arranged alongside o anot her . 1. met al
bui | di ng el enewmiofapamefli.ned in claim 10 wherein adjacent building elenments
are connected together 25 via an el ongate cap being configured to | ocate
about adjacent ribs of the respective and adjacent flanges., 12. A netal
buil ding ekement as defined in any one of clainms 9 to 11 wherein said

buil ding elenment is 30 constructed of a relatively |Iight gauge and | ow
tensile steel. - 9 13. A netal building elenent as defined in any one of
clainms 9 to 12 wherein said building element is a netal roof panel. 5



