22 October 2003 - 1 ROOF PANELS FIELD OF THE INVENTION The present invention relates
generally to an elongate 5 metal building element and relates particularly, though not exclusively, to
metal roof panels. SUMMARY OF THE INVENTION According to one aspect of the present invention
there is 10 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 comprising2n@ctiebsro?0@3
forming sheet metal into the channel section 15 profilej 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 precambé#pgithBANfHIMg element. 20 Preferably the method
further comprises 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 25
longitudinally witdrelPrdekintiita HINEMATI®RNs formed adjacent the corresponding rib. Generally the

transverse The present invention relates generally to an elongate

5 metal building element and relates particularly, though

not exclusively, to metal roof panels.

SUMMARY OF THE INVENTION
According to one aspect of the present invention there 1is
10 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
15 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.
20
Preferably the method further comprises 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
25 longitudinally wherein maximum corrugation is formed
adjacent the corresponding rib. Generally the transverse
corrugations are effective in removing the precamber from

the building element.

30 Preferably the step of cold reducing involves
differentially stretching said portion of the flange to
form the rib. More preferably the differential stretching



corrugations are effective in removing the precamber from the building element. 30 Preferably the
step of cold reducing involves differentially stretching said portion of the flange to form the rib. More
preferably the differential stretching 22 October 2003 - 2 is effected by compressing the flange with a
variable force. Preferably the method also compries the step of cold 5 forming said at least one of the
flanges whereby the corrugations are substantially flattened. Generally this cil@ fontobgo2HEBflanges
is effective in returning the longitudinal precamber to the building element. 10 According to another
aspect of the present invention there is provided an elongate metal building element f a channel

section profile ifdu@f§eqiaraly agriPdassHithdtien feledwd MdviRg anviawaaiy Brotruding and
longitudinally exggpctipg 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 betigFaHBIGA {hdoRRIBHP UA RIS CEBMRS B5therHEesReely e Eadidcent flanges.
5 forming said at least one of the flanges whereby the
corrugations are substantially flattened. Generally this
cold forming of the flanges is effective In returning the
longitudinal precamber 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.



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. 22 October 2003 3 BRIEF DESCRIPTION OF THE DRAWINGS In
order to facilitate a better understanding of the nature of the present invention?@ frefeired 2003
embodiment of 5 an elongate metal building element agd_its method of fabrication will now be
described, by way of example only, with reference to the accompanying drawings in which: Figure 1
is cross-sectional views of adjacent metal building elements together with an enlarged sectional view

10 of an elongaphqak anedoawEerd isasehgmatisfiayydjagram of the general steps involved in
forming one of the building elements_of Figure 1. 15 DETAILED DESCRIPTION OF THE

PREFERRED ENBOHIMENL AfaGblhtia 5y LetHRE idpar bshasishddcddiemetal building
elements 10 angi ¢y [RSRSFIlY PAEEARINGRIPBERPRNBOhF EFaprAPastipd Riafdpt! kgrmetal

building elements 10 and 12 of this embodiment are roof )
5 an elongate metal building element and its method of

fabrication will now be described, by way of example only,
with reference to the accompanying drawings in which:
Figure 1 is cross-sectional views of adjacent metal
building elements together with an enlarged sectional view
10 of an elongate cap; and
Figure 2 is a schematic flow diagram of the general
steps involved in forming one of the building elements of
Figure 1.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
As shown In Figure 1 there i1s 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

20 panels formed from a relatively light 0.6 mm gauge pre-
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

25 opposing flanges 16 and 18, respectively. Each of the
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

30 corresponding flange 16 and 18. Adjacent ribs such as 20
and 22 of adjacent flanges 16 and 18 are aligned with one
another and when abutted are together generally rhomboidal



20 panels formed from a relatively light 0.6 mm gauge pre- 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 25 opposing flanges 16 and 18, respectively. Each of the 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 fr@@ &yje loeth080
corresponding flange 16 and 18. Adjacent ribs such as 20_and 22 of adjacent flanges 16 and 18 are
aligned with one another and when abutted are together generally rhomboidal 22 October 2003 - 4 in

shape. The adjdtenshsdi®anthiel @edbaaordrercephepttite ksyctReang ahlaigateWaperterthe cap
24 is fabricated (Qjy8ip #pINgiA CAR KV IORgLIRATBAY Pachinpavhichdolpris ¢a0 sfuggers the cap

24 about the adjacent ribs such 20 5 and 22. The cap 24 also serves to protect the pre-coated steel
which may havé®Be& §8ridgBG AingDMRMEISINAd RRR8 ag 26 ka2 W HGleCBE Bghematic

block diagram o apretieas, e meieod ahfoming g elanaata Ariathildindbelegigth, othis
example a roof panel, from sheet metal. The general steps involved in forming the roof ]Eganel such as
10 or 12 aﬁaa§?8mm2§- The cap 24 also serves to protect the pre-coated

steel which may have been damaged during forming of the

ribs such as 20 and 22.

Figure 2 is a schematic block diagram of a preferred
10 method of forming an elongate metal building element, iIn
this example a roof panel, from sheet metal. The general
steps involved in forming the roof panel such as 10 or 12
are as follows:
(1) sheet metal is preferably cold roll formed iInto a
15 channel-section profile including a pan and a pair of
opposing flanges;
(i1) a free edge portion of the opposing flanges are cold
reduced to form an inwardly protruding and longitudinally
extending rib;
20 (ii1i) transverse corrugations are formed in the opposing
flanges;
(iv) the ribbed and corrugated roof panel is cut at the

required length.

25 The roof panel 10 or 12 of this embodiment is cold roll
formed into the channel section profile using conventional
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

30 compressing the flange 16 with a variable force. The sheet
metal 1s stretched or elongated up to around 5% and thus
the method is most suited to low tensile or relatively



(i) sheet metal is preferably cold roll formed into a 15 channel-section profile including a pan and a
pair of opposing flanges; (ii) a free edge portion of the opposing flanges are cold reduced to form an
inwardly protruding and longitudinally extending rib; 20 (iii) transverse corrugations are formed in the
opposing flanges; (iv) the ribbed and corrugated roof panel is cut at the required length. 25 The roof
panel 10 or 12 of this embodiment is cold roll formed into the channel sectionZ2dfiks elsiig2003
conventional roll formers and techniques. The cold r_edglct_ion of the flanges such as 16 to form the
longitudinal ribs such as 20 involves differential stretching of the flange 16 by 30 compressing the
flange 16 with aSRFEbRELRRAS -TH aekck i preadi 1y strdlehedic? eferdgeeed ap t#Reodt®8% and thus

the method is npégégi@_q%lo%tgggil%gr qgﬂ@ti\@‘%gg p@oqurag{ags- gysqusitiaeﬁ;rmqﬂaonally ribs

are formed at the free respective edges of the opposing flanges by roll forming the flange. The cold
reduction or strékBRing bAMEEHange 16 or 18 5 longitudinally precambers the roofing panel 10 or 12.

Corrugation of trg dapgq d Srdifie s BleSerefing of the flange 16 or 18

5 longitudinally precambers the roofing panel 10 or 12.
Corrugation of the flange 16 or 18 is designed to remove
the precamber from the roof panel 10 or 12. In this
example the transverse corrugations are In cross-section
tapered longitudinally with the maximum corrugation being

10 formed adjacent the corresponding rib such as 20 or 22.
The transverse corrugations are formed using a
conventional cold roll former. The precamber iIs removed iIn

order to facilitate transportation and erection on site.

15 The ribbed and corrugated roof panel such as 10 and 12 1s
then cut to the required length. This is effected using a
conventional shearing apparatus. The cut roofing panels
such as 10 or 12 can then be stacked or otherwise packed
in readiness for transportation.

20
The roof panels such as 10 or 12 are designed to be
precambered on site. This is effected by “ironing” the
corrugations from the flanges 16 and 18 of the roof panel
such as 10 or 12. The corrugations are lest partly removed

25 by a cold forming device which “irons out” the
corrugations in the flanges 16 and 18. The roof panel 10

or 12 then reverts to its precambered condition.

Those skilled in the art will appreciate that the

30 invention described herein is susceptible to variations
and modifications other than those specifically described.
For example, the specific sectional profile of the



the precamber from the roof panel 10 or 12. In this example the transverse corrugations are in
cross-section tapered longitudinally with the maximum corrugation being 10 formed adjacent the
corresponding rib such as 20 or 22. The transverse corrugations are formed using a conventional
cold roll former. The precamber is removed in order to facilitate transportation and erection on site. 15
The ribbed and corrugated roof panel such as 10 and 12 is then cut to the recRér€tttomgth 2001 is
effected using a conventional shearing apparatus. Thegcut roofing panels such as 10 or 12 can then
be stacked or otherwise packed in readiness for transportation. 20 The roof panels such as 10 or 12
are designed tolBél heddoniedreeittsiiay hyamyeficead B dirdiind'stHaeaeiraddtorsfrém the

flanges 16 and 18, 9 {ieara9b eeh SUHd ASlplie THSCHRIIRHIRDS e IRRiPagherespoved 25 by

a cold forming device which "irons out" the corrugations in the flanges 16 and 18. The roof panel 10
or 12 then reve@iFitd preabhvsttea Ehydrskened s safdd Frmbngt WlPspprEBRte that the 30

invention descriggd (\sFRIB 1D FuTeRPHPlEI\GHIadiPap santhnodifisptippspthgidigan those specifically
described. For example, the specific sectional profile of the 22 October 2003 - 6

described, for example the sheet metal may be cold reduced

to form the longitudinally extending ribs and then

corrugated prior to roll forming.

All such variations and modifications are to be considered
10 within the scope of the present invention the nature of
which is to be determined from the foregoing description.

In the preceding summary of the invention, except where
the context requires otherwise due to express language or

15 necessary implication, the word “comprising” iIs used in
the sense of “including”, that i1s the features specified
may be associated with further features iIn various

embodiments of the iInvention.



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 5 described, for example the sheet metal may be cold reduced to form the longitudinally
extending ribs and then corrugated prior to roll forming. All such variations and modifications are to be
considered 10 within the scope of the present invention the nature of which is22 O @diernioed from
the foregoing description. In the preceding summary_of-+he invention, except where the context
requires otherwise due to express language or 15 necessary implication, the word "comprising" is

used in the sen58BfClatidnPEREY ItheltdatukbYENEDGRd ARBy de dsdokfed with further features
in various embodiments of the invention. 22 October 2003 - 7 THE CLAIMS DEFINING THE
INVENTION ARE AS FOLLOWS: 1. A method of forming an elongate metal building element of a
channel sectiontprofile ificlaHCs pa aharand pairast spheasrtfiiirtadaibid#batomprising the

steps of: roll fOf@i@né*ﬂﬁﬂd@@' e tharnat el Prifile: ane paldliteguaingmpramgnof at
Ieastoneogﬂungggr 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
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
15 of 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
20 longitudinally 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.



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 15 of 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 20 longitudinally wherein maximum corrugation is forme2 &jaebet the03
corresponding rib. 4. A method as defined in claim 2_org3 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 precedind claims"wh&Eipgheaste g &F EﬁmeiﬂcmbaﬁVbIGeng@riaﬁtiiﬂl}ﬁstretching said portion

of the flange to BPFpEPdht iR 23 QLRI HRPF 8 FF RYUHOB? Séiﬁﬁpf"gé@; F wherein the

differential stretching is effected by compressing the flange with a’variable force. 5 7. A method as
defined in claim®™ aRe& oMy M baipler €8tming said at least one of the flanges whereby
the corrugations are substantially flattened. 8. A method as defined in claim 7 wherein said cold

5 7. A method as defined in claim 2 also comprising the
step of cold forming said at least one of the flanges
whereby the corrugations are substantially fTlattened.

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 metal building element as defined in any one of
claims 9 to 11 wherein said building element 1is
30 constructed of a relatively light gauge and low tensile

steel.



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 elements22rant@eesldAgsSide one
another. 11. A metal building element as defined in claign 10 wherein adjacent building elements are
connected together 25 via an elongate cap being configured to locate about adjacent ribs of the
respective and ddacent¥ldijeal 12ud hedapb g kRie Bl nasntdeTdeTRRdiR aaorener elfims 9 to 11
wherein said buddigiriegepbisi30 apratuiptedalia rgaively Aghtaangs.ang v tepsiig steel. 22
October 2003 - 9 13. A metal building element as defined in any one of claims 9 to 12 wherein said
building element 204 nRA8E loof panel. 5



