2 2 NOV 2006 ELONGATE RETAINING ELEMENT The invention relates to an elongate retaining
element for building sheets, having, as seen in cross section perpendicular to its directioéﬂzofN
elongation, a head 5 part for engaging a shaped rib of the building sheet, a base part for mou%\fir?ggﬁwe
elongate retaining element on a support structure by connecting elements, e.g. screws, and a

connecting flange extending upw&ﬁﬁﬁ%ﬂﬁﬁfmﬂg éﬂmgﬁfwead part to said base. The
invention further relates to an as y u etaining element and at least
one building sheet mounted thereby on a 10 support structure. An embodiment of such elongate
retaining element is known from Dutch patent no. 190292. The known eIongélte retaining element is

an elongate extrud®&h® dRYFMHOM PLURS JRJBrSHNREAE JekiniREReTEREHSh BEIILiRIFER o its

direction of el@gatioR. dae GHosRHRAERLE papRaBrdirFabladaumsedis baseoRaktiouhighdadlS provided
with drilled holes for connecting elements such as screws to be passed through the drilled holes for

connectilg therEIdRysReretaghmngharsdhaiit &f dhelpidiigghertciubasst BRBuiRIINBOL R Sor example
supporting beagiga ks NeaLRkAg O BImilAr éﬁrugtg'ﬁabsl@r@@&éwaayf%ﬁﬁ&qiﬂgre@ﬁ&f@m > wood,

steel, aluminium or concrete.”A connecting flange extends perpéndicularly from the base 20 part, and
ends in a wide¥"Rwadapart ehaRestHibhEresaniendinguamishabemindid kasssandeicipmemailfree ends

of the b“”di”%éﬂﬁsﬁ’éi%esfé?@%g’epﬁétﬁfvaﬁﬁ% RAHHG: AURWLTRS aroRaidigalslidiagmgyement of

the building sheets relative to the elongate retaining element. The known elongate retaining elements
can be e.g. TswHapledgaisywinringalyrsiaped abldastivapdyil@mhg Joegfimdidedlibitnepmovement
across t?& he%d I?@I{ts?rfuatmgtallic elongate retaining element of the flanges building sheet can cause,
for instance due to a cyclic thermal expansion and contraction of the building structure, an unpleasant
noise as the metalparmbliderentr dnsuahotherzdideataisa gnelepanticisldrhoamsérarhebdtud building

sheets are not i:tutat%d 95 %ci!yﬁ%r%el to tqe direction. of elop%;}zjitlon., a 30 situation tg%tdgaay occur for

. ent no. own_elongate. retaining e ent 1s,. an elongate e )
Instance WheRat e supporting sStructure’iIs not s I’IgIdE.: ﬁ: IS [0) eé{ ofstﬁe mveﬁgl%lon %(O pI’OVIde an

improved eloagatenietaiMisgaped profile. As seen in cross section perpendicular to its direction of
elongation, the cross bar of the T-shaped profile forms the base part, which is

15 provided with drilled holes for connecting elements such as screws to be passed
through the drilled holes for connecting the elongate retaining element to a
supporting structure of a building, such as for example supporting beams, T-bearers
or similar structural elements manufactured from for example wood, steel,
aluminium or concrete. A connecting flange extends perpendicularly from the base

20  part, and ends in a wider head part, that is substantially triangularly shaped in its
cross section. The free ends of the building sheets are flanged over the head part to |
allow for a longitudinal sliding movement of the building sheets relative to the
elongate retaining element. The known elongate retaining elements can be e.g. T-
shaped, asymmetrically shaped, or L-shaped.

25 A longitudinal sliding movement across the head part of a metallic elongate
retaining element of the flanges building sheet can cause, for instance due to a cyclic
thermal expansion and contraction of the building structure, an unpleasant noise as
the metal parts slide over one another. The noise may particularly arise when the
building sheets are not situated perfectly parallel to the direction of elongation, a

30  situation that may occur for instance when the supporting structure is not so rigid.

It is an object of the invention to provide an improved elongate retaining
element. A further object of the invention is to reduce the risk of occurrence of the

unpleasant noise of the building sheets and the head part sliding over one another.



element. A further object of the invention is to reduce the risk of occurrence of the unpleasant noise of
the building sheets and the head part sliding over one another. 22 NOV 2006 -2 Yet, it is angihe

. ; . i . ) o . 006
object of the invention to provide an elongate retaining element with sufficient mechanical strengt
and stability, such that it can fulfil its function of supyporting and connecting a building sheet or sheets

to a support ?&?l’#l‘e, whllﬁerre umpgfﬂgﬁensk of the pceurrence of ?old-tgéldgt%s betv\e/?e%rlleme building

sheet and 5 the suplf)oar%tg Sutidfire” Accolrltl:l\(r‘?&t (c))nonoepe{gb”edgt B (heden |on1,nt1fl11 re IS provided an

elongate retaith g eflecivain tifioc i cih gtaingeiundastitbdlias sedrthatdiass selfilomsgenododicfilar to its
direction of elongation, a head part for e ing at least one said building sheets, a ba art for
mounting thesgﬁ?f?dﬂfég r%lﬂg?r?ﬂa“é?gﬁm%ﬁi qﬂa%@%p%(??f é’r’fu%t‘ﬁf‘r@ oo fiPBOLL AHBEHE l’ﬁ%g extending
upwardly fronfegaisingage anrd isiningsrideaas opadiiPriddasewebaraeiesiseenin thadithedelongate
retaining element is being made of a solid thermoplastic material and having a metallic reinforcement

that is esSentiifyURRARITEMISEYAREEN said sold thermoplastic material. For the purpose of the present
application, essentigliofullyzeraberdedpscd 2 Enaersioestichinehede io eleitigritaanrsagmsially or fully

continuous layer, a netted structure of plastic material embracing the metallic core at least over a
circumferencEBMELCIBeE d66 R iHE RS y et bing ShitFpdRSTrMEerHERRYMUH bVered, as

well as combigafiong herobitis ARasiculardmprauerserh iR sriuse IR By ] Mmeptinagg problem of

the 20 unpleasant noise that may occur as the metallic elements slide over one another. Because the
head part is S&Rf§SnideRsOP LT mMoprisechsslongnteHstampgrrlohoiictivon SHAPBestNetdike building

il L e ST S A et R AR S
material is sobigkt 25 seigilasstathatacéssmdtial thes ey ébendatdngt the ngredéenesdisdraivalrifelobthe building
construction, Jegardlgss of SIMSRNRIS FAMPRIBINES ARG HIE R oRIGE NG P RRLG fRpreement
core in the elongate re alnlll)”lg slement & y
fully embedded in said sold thermoplastic material.
For the purpose of the present application, essentially fully embedded is
15  understood to include in addition to an essentially or fully continuous layer, a netted
structure of plastic material embracing the metallic core at least over a circumference
of its cross section thereby leaving only small parts of the metallic core uncovered, as
well as combinations thereof.
It is a particular improvement to reduce the above mentioned problem of the
20  unpleasant noise that may occur as the metallic elements slide over one another.
Because the head part is being made of a thermoplastic material, the amount of
friction that the sheet-like building elements experience while sliding over the head
part, is reduced. Consequently, the risk of the occurrence of the mentioned
unpleasant noise is significantly reduced. Because the thermoplastic material is solid,
25 it will retain its essential properties during the whole economical life of the building
construction, regardless of atmospheric temperature and humidity.

Since the metallic reinforcement core in the elongate retaining element
according to the invention is essentially fully embedded in the solid thermoplastic
material, there is a high durability against disengagement of the thermoplastic

30  material from the metallic reinforcement core. The quality of the chemical bonding

between the thermoplastic material and the surface of the metallic reinforcement core

is therefore less critical.



according to the invention is essentially fully embedded in the solid thermoplastic material, there is a
high durability against disengagement of the thermoplastic 30 material from the metallic re%irafq\rb:?ment
core. The quality of the chemical bonding between the thermoplastic material and the surface 0 thi6
metallic reinforcement core is therefore less critical; 2 2 NOV 2006 -3 A further advantage is that, due
to improved sliding rties, of the building sheet.over the thermoplastic.head parf, it further reduces
the mechanical oed B T oSN AEEch QWi e e B B e & A Tver
advantage is shattthese theebebaopdadiie beed miatt ibftuntben thiadeauiltingn dolsimedvintdaoy theetallic part
of the elongate retainin% lement. accor]din to the invention, nor between the supporting structure and
any metallic ,SQHHS'F 4ty ﬁtgeerﬁ%ﬁlélgf% et Illﬁév gﬁe ® ?P%Hgécf&gﬁmﬁemld-bridges, being conductive
heat transport via theurieliodidy patgefiahealohgateceldinigdelemmenitande ceadily baildidgd, or at
least significantly reduced. This important eruction of the risk of 10 cold-bridges is being achieved

with one Singf8% iRy HtedbtamTHY s ePAEn eI WhE £ 00§31 BHEP& £ IR ThECHREYBENY ©lements
required ratheicafiiensonstveion sppsHies trkedrkendneyiektaRdpse diesirk @Esuch

cold-bridges. It should be mentioned here that in the past elongate retaining elements of thermoplastic

materials witHlS0EHRy THataing rélarreenfephsaventderaliddi erse PR FaMIEHBRdEEY. 15 But

such fully p'f’ﬂ‘ﬁ‘éﬁ@&'ﬂgﬁt@ fﬁéaiﬂgﬂﬁl?éeﬁb?@téfsbﬁfeé'l%Q%éﬁgnr&%ﬂQH disadiantagese %‘éﬁﬁiﬁfs
insufficient mechanical stability. The plastic materials become undesirable brittle below certain

sub-zero tempetisette 8T Dhilaste mppifiguty waierst (Hus iRt tHedvrdere ahdgoigkeft Europe.
And wheg appliediif 18k Hfl SHYCEER \Mtﬁ%{éi@”&éﬂgﬁgWﬁ@gg@&ﬁ%ﬁﬂ%éﬁé‘ﬁwre may

easily rise to 20 70C or above, resulting in that the elongate retaining elément is weakened, thereby
even jeopardibingrine aridoariecipBiabaigronghdamsole maudredaathcas enmbodiraesitugionabtallic

reinforcement Qi GOMPHSSR LY NER AL & SHECRASS Rath AgidcoRlRel i fese parts a

core connecting tlange extending between the core part and the core base part. Herewith a
mechanicallymehgibleed here that in the past elongate retaining elements of thermoplastic materials

without any metallic reinforcement have been tried in order to avoid cold-bridges.
15 But such fully plastic elongate retaining elements suffered from various
disadvantages, such as insufficient mechanical stability. The plastic materials
become undesirable brittle below certain sub-zero temperatures, which temperatures
are not uncommon in the middle and northern Europe. And when applied in a flat
roof structure, in summer time the temperatures at such a structure may easily rise to
20  70°C or above, resulting in that the elongate retaining element is weakened, thereby
even jeopardising the mechanical stability of the whole structure.
In an embodiment, the metallic reinforcement core comprises a core head part,
a core base part, and rigidly coupled to these parts a core connecting flange extending
between the core head part and the core base part. Herewith a mechanically reliable
25  connection is established between the base part and the head part of the elongate
retaining element. The sheet-like elements are thus mountable on a supporting
structure in a stable way. The metallic reinforcement core thus mechanically supports
the thermoplastic material, in particular against dynamic and static transverse loads,
without leading to the undesirable formation of cold-bridges between the building
30  sheets and the supporting structure of a building. Consequently, also the fatigue-
lifetime of the thermoplastic material is significantly enhanced.
A particular advantage is achieved when the core base part is provided with

means to be used for mounting the elongate retaining element on a supporting



25 connection is established between the base part and the head part of the elongate retaining
element. The sheet-like elements are thus mountable on a supporting structure in a stai)l, way. The
metallic reinforcement core thus mechanically supports the thermoplastic material, in p r{?cw r 2006
against dynamic and static transverse loads, withoyt leading to the undesirable formation of

cold-bridges nth Hding 30 sheets and the supporti tructure of jldi nsequently,
also the fatigggaﬁﬁé%mé c??) t};égl &%‘;n&g%gﬁ’g %ﬁﬁ%ﬁh}ﬁ.g é?ggﬁ}wcgaﬁﬂy}}l%ﬁ%e%ecrg .(%ep%\%%gu%%? advantage
is achieved wiherfe¢hiares ref bastapantg s lerosideGonityurein shoudd teethéomppdestingakeielongate

retaining elemen an,a supporting 2.2 NOY, 2000, -4 strulure According o s embadiment. the
metallic reinfofcement core noelf Nas the features of 4 re%faunlng etement. Ednsequenst , 8Rould the
thermoplasticimeieria2lopgdesics dapatsckfometrnipia iofahsared stiverdnfgae weavestdite, there is

still an integral elopgate reﬁ\inin element in the form o thwt llic reinforcement core to 5 provide

an auxiliary sBEPOTE Ao HShHEBIRRGF AR D ENHG e Vg SIS th & WpSSPRRG Ctructure.

The metallic ngnforsamey aoietieeMEna redbdivielyclaveresicanebrelfabies fetel afvinforcessent. The
metal sheet can be made of a steel, which is not expensive and has a high strength. Preferably the

metallic reinfRErRiMRIEdPETs ThirRIgcGRnised steel, to 10 further prevent corrosion of the metallic

reinforcement corerpdtgiaiativeby: the metalie inforeg mentrsameatpeiadan ﬁh@i@ﬁﬁg‘{ﬁtee',
aluminium, or an aluminium aIIOé,eor other suitable metal. Stainless steel is especially suitable when

part of the retdiHEhel BrAtHR YN DEHGEHS By M gRBsHE Aosteisanadseofhrtimeayisess stRenftal sheets
are typiGglly in,fhgrapas &f OcaiRshMo @6k PERIBIARIYVINHREERGR Rl Oadendivaranddnay the

chosen in dependence of the expected mechanical load. In an embodiment having a’core connecting
flange compridieigl B¢ |eeixoisemesinsorfersads hretardneef, stnialess tistcebralbadaipart i@ cdupled to the

core_connecting:flange Yo benberlanImnG e ashess Anend uoudas aneRsY ihdpake, strong

and stable mechanical connection between the base part and the 20 connecting web of the retaining
element. part of the retaining element is not covered by the plastic material. The thickness of

the metal sheets are typically in the range of 0.5 to Smm, and preferably in the range
15 of 0.5 to 3mm, and may the chosen in dependence of the expected mechanical load.

In an embodiment having a core connecting flange comprising at least one
component of metal sheet, at least the core base part is coupled to the core
connecting flange by a bent section in the metal sheet. A bend provides an easy to
make, strong and stable mechanical connection between the base part and the

20  connecting web of the retaining element.

Likewise, in an embodiment having a core connecting flange comprising at
least one component of metal sheet, at least the core head part is coupled to the core
connecting web via a bent section in the metal sheet.

In an embodiment the core head part comprises at least two core head part

25  portions, each of which is coupled to the core connecting flange by a bent section in
the metal sheet, whereby at least one bent section is bent towards one side of the core
connecting flange and a bent section adjacent to the at least one bent section is bent
towards the other side of the core connecting flange. Herewith the thermoplastic
material in which the core head part is embedded is evenly supported by the metallic

30  core head part.

Likewise, the core base part can comprise at least two core base part portions,
each of which is coupled to the core connecting flange by a bent section in the metal

sheet, whereby at least one bent section is bent towards one side of the core



Likewise, in an embodiment having a core connecting flange comprising at least one component of
metal sheet, at least the core head part is coupled to the core connecting web via a bent 90%0 iQ EEe
: . .20
metal sheet. In an embodiment the core head part comprises at least two core head part 25 portions,
each of which is coupled to the core connecting fIa_n?_e by a bent section in the metal sheet, whereby

at least one bent sectiorhis bent tow rd; on{e side.of the c%e qnn%ctineg flargge tand a IBent section

. COH??C[IH% an%: al% a4 hent section a‘? acent tQ,the CF]eas N Pﬁ%l echon 1S bent
adjacent to the at least oneent section is bent towards thé other side of the core connecting flange.
Herewith the tbwumibplastitemaderda]tie winick dhwecong Aeagepart is embedded is evenly supported by

the metallic 30 co heachEart. Igik%]i[se, t%%coreﬁgse l#)a t can comprise. at Jeast C{V\BO core base part
portions, each of iéhq roﬁ’B? JYSR B BSEHER é"l#%ﬁﬁ@%?a Bt S RIBRAn e HRetal sheet,
whereby at leagiaene bent sastidnsiscbgntiatanisyongiderof daencorer 2N YI200Gedi eonnecting
flange and a bent sectiop adjacent to the at least one bent secticgf IS bent towards the other side of

the core conrf@ERRGHENUAN RS aRRTASPEAN SBEFMENNG @ ARLENFAL AR ERTERASERAS #Bfhied by two

separate bentspet@lsheats Prelesalihejenechiaepah et atkthalcrpsrestivectd wennesdsg flanges,
each metal sheet having a core head part, a core base part and a core connecting flange. The core

head part and®@8gesasdHH st HRTERN shsatidbiRPmsAtintREe Cathe crREGER% SR ally

perpendicularrig thecanRetngeaRgRs bhencor8BReRing apaesef B e Rentelghsheets are
located next to each other such that the core base parts and the core head parts of the two metal

sheets are 1PHIEESHER RB PR SRTG BRSRBHsaMhe FRFchplddralsiCAY G ETRURE S SReRiE GFeis
established bglween he Harsingrtayad b headRarh of thealangals, reLaiing elamedbn Tiie sheet-like

building elements are thus mountable on a supporting structure in a” stable manner. Thereby, the

metallic reinfertarhishedbetrertierbestipat opétietheadmarhadphestiongate ik Mngaetendat. against
e et Gaee BRARd R AN IRACHIOIR NS BIMALABSKGRIGRIIRSROpEon (°F
g sheets and the supporting structure of a building. Consequently, also the fatigue-lifetime of
the stable manner. Thereby, the metallic reinforcement core mechanically supports the
thermoplastic material, in particular against dynamic and static transverse loads,

15  without leading to the formation of cold-bridges between the building sheets and the
supporting structure of a building. Consequently, also the fatigue-lifetime of the
thermoplastic material is significantly enhanced.

In an embodiment the elongate retaining element comprises one or more
supporting ribs extending between the base part and the connecting flange. Herewith,

20  additional mechanical stability is provided, or the transverse stiffness of the retaining
element is further improved. The choice of the geometry of said rib or ribs allows for
optimisation of the transverse stiffness, which is of particularly importance in
designing elongate retaining elements with various restraining distances between the
base part and the head part. More preferably the one or more supporting ribs are

25 formed in the thermoplastic material. Herewith, the supporting ribs are relatively
easy to form.

In an embodiment, the metallic reinforcement core is covered by or embedded
in an essentially continuous layer of the solid thermoplastic material. Corrosion
attack will be reduced as compared to bare metallic elongate retaining elements or

30 elongate retaining elements with substantial bare metallic parts.

In an embodiment the solid thermoplastic material is an injection moulded

plastic material. Herewith an elongate retaining element is provided which is easy



thermoplastic material is significantly enhanced. In an embodiment the elongate retaining element
comprises one or more supporting ribs extending between the base part and the connec?’r}g ﬁl@pge.
Herewith, 20 additional mechanical stability is provided, or the transverse stiffness of the rétai |ng2006
element is further improved. The choice of the georgetry of said rib or ribs allows for optimisation of

the ransverse sifineesyuich s gLparicarrimReriance N desighing lpngale raianing elements
with various restraining istances betwéeen te base parf andPthe rea part."More Sre erably the one
or more suppiartipo i svtte 25Hotheednintlashermpoplastic material. Herewith, the supporting ribs are

relatively easy to form. In En mbodiment, the metallic reinforcement core is covered by or embedded
ajarr e LRl fidipe! i

in an essentially ¢ Reffusl %Flbtf{ 3 g‘&lﬁﬂ? %8613%% 5t8Hi&I PESFZioh PRRANR it be reduced

as comparedripdifkel pelidbe longaiedieiainbly aiaawe niscos tBERiesgaie reiairing lelemeants with
substantial bare metallic ﬁarts. In an embodiment the solid thermoplastic material is an injection

moulded? plaQicHite?ial eI BFORTTHSSNOL S AR H iRk e FETS BRSGidRPH AP ULy 2 2 NOV

2006 -6 and gasfirifeefiveripdnanetaciyre Tipwetahegrelraits ﬁf&%éﬂ'&@,p@ﬂi%?ﬂrtﬂm integrated
with each other in an easy way. In an embodiment, the thermoplastic material is of a polyester, a
polyamide, ar¢pistiified pofilwstaprorthaseodidisepplisanitecrie santherpioptasst vidairidel®have one 5
or more of th rfi . frigtion,. hiah ; [ t ity,
emperatires L D s B e MBI s
thermoplastidortaterialk caurdhdegdrocesstitigat infdttionn moliiod fleokmigiisienBolyamides in general

are founl(a to be suﬁficierg)t[ll){edurabl a}n&i]eto have a f%vourable lo egoaeffichgﬁ}cof Jri(%tigcré andtgood flame

. 1 Anothier aspeq ’R inventign there is Joroyi e ieinforceimer
resistance. to In another aspect of the invention there'is pravided a metallic reinforcement core for use

in the above describedielomgaie réiairind:slebeentlodyate metalliag relnfocagmelnichorgccdhsists of a
core head patrt, é’aRcore base Eart, and c(gugjé%getg etgldese parts, a})core connectin {I%nt%ethce%gnpnsmg at

least one corfpBHERTBF MERAF SIRBEE B part, a core base part, and couple

parts, a core connecting flange comprising at least one component of metal sheet, the
core connecting flange extending between the core head part and the core base part,

15  whereby at least the core base part is coupled to the core connecting flange by a bent
section in the metal sheet. In particular the connecting flange may be provided with
multiple holes. Further embodiments of the metallic reinforcement core according to
the invention, and advantages thereof have been described above in the description of
the elongate retaining element.

20 According to the invention in another aspect, there is provided an assembly of
at least one such elongate retaining element and at least one building sheet mounted |
thereby on a support structure.

The invention will now be illustrated by several non-limitative embodiments,
with reference to the accompanying drawings, in which:-

25 Fig. 1 shows a schematic perspective view of an elongate retaining element
according to the invention;

Fig. 2 shows a schematic perspective view of a metallic reinforcement core
according to the invention for application in the retaining element according to Fig.1.
Fig. 3 shows a schematic perspective view of another metallic reinforcement

30  core according to the invention for application in the retaining element according to
Fig.1.

Fig. 1 shows schematically an elongate retaining element consisting of a head

part 1, a connecting flange 2, and a base part 3 for mounting on a supporting



core connecting flange extending between the core head part and the core base part, 15 whereby at

least the core base part is coupled to the core connecting flange by a bent section in the pﬁtﬁb)sheet.
In particular the connecting flange may be provided with multiple holes. Further embodiments ¥ 114206
metallic reinforcement core according to the inventipn, and advantages thereof have been described

above in the deeiiption ol 1e.elangate relainid slement, A0 ARGATHIND A0k g vapHiAdn another

aspect, there is provided an assembly of at least one such elongate retaining clement and at least one
building sheewhesehiigte threeetndd niatwoppbacentusheselike dunldengictemithtsoswehBaigetratsd by several

non-limitative gmpodimants, iin,eferenes e AcTomRATYNG draings. in WIIEN: gdio. 1 shows
a schematic perspective view of an efongate rétalmng element according to the invention; Fig. 2
shows a sche9@li2pershedtivk Wenwcofporatethllicreainbgrcefarentcofdealctwrging io thevidedntion for

applicati%n in tiiwt% rgt iginﬂ)e{%ment Pccortdln(g tng%%qtk{ Fig. 3 shows a schematic er\;geﬁ)t}ve view of

another metallic refiff6rcement 38 Coreeaccor Ing ec?nvé:’ﬁ%% for %1166 ieatioh in the retaining

element accaftiogtiog Fig. keléngatt shaisschémaicaldy asejpagate ketaining chbmehimgansisting of a
head part 1, a connecting flange_2, and a base part 3.fqr mounting on a supporting 2 2 NOV 2006 -7
cractur THA ST B o oo T LN St TR SRR A PR, o ends o
two adjacent gheeitdike Builsénghetemsiais armitangednonahontomoFifie Dihet alafigihe pgitudinal
head part, as shown in Dutch patent 190292, and which is incorporated herein by reference. The base

part is provid PR HARLE 6 RIPED5 AR P fobHEr vt LR IS RtMP B IHRRAE E 1R lenf for

mOUntinﬁ)thefﬁl@rﬂgC‘Hﬁ;ﬁ%@mM&m&@M%@&HB&WEH&%ﬁ%ﬁ%f&{éﬁﬂ&f@@ﬂ@%ﬁ. retaining element of
Fig. 1 has a metallic reinforcement core that is essentially fl% I{ embedded in the thermoplastic
the

material (not showRigh & hfﬁqﬁcﬁgﬁiﬁlﬂﬂéﬂs’[ﬁ% embodiment o metallic reinforcement core 4
for covering with the solid thermoplastic material to form the elongate retaining

element. The metallic core consists of a core head part 5, a core connecting flange 6
and a core base part 7. The shown embodiment is formed from one piece of metal

15  sheet provided with incisions 8a and 8b. The core head part 5, as well as the core
base part 7, have been formed by bending the sheet on either side of the incision in
opposite directions. Note that in the shown embodiment the bent sections that couple
the core head part portions to the core connecting flange have been bent opposite to
their respective core base part counterparts. This may be done to further improve the

20  mechanical stability of the elongate retaining element. In the shown embodiment the
core head part is only separated into two parts bent in two opposing directions, but it
will be apparent to the skilled person that the core head part may be further divided
into smaller sub-parts. The core base part 7 is provided with holes 11. These holes 11
should align with the holes in the solid thermoplastic material of the elongate

25  retaining element, such that the connection elements work together with the metallic
reinforcement core, even in absence of the solid plastic.

Fig. 3 schematically shows an embodiment of the metallic reinforcement core 4
for covering with the solid thermoplastic material to form the elongate retaining
element. The metallic core comprises of two bend metal sheets, each sheet having a

30 core head part 5, a core connecting flange 6 and a core base part 7. In each bend
metal sheet the core head part and the core base part are being bend in the same
direction essentially perpendicular to the direction of elongation of the connecting

flange. In this way a U-shaped profile is being obtained whereby the core base part is



elongate retaining element can be provided with one or more supporting ribs 12 to 10 further improve
the mechanical stability of the elongate retaining element. Fig. 2 schematically shows an anbggiyn%g
of the metallic reinforcement core 4 for covering with the solid thermoplastic material to form the

elongate retaining element. The metallic core consgsts of a core head part 5, a core connecting flange

6 and a core|hass RRLH ihEhRh e erhodimenyis fasmedon ARe piealdnetahd oakeet
provided with incisions 8a and 8b. The core head part 5, as well as the core base part 7, have been

formed by beﬁmﬁmﬁ@ Kheet éhlé_k@ﬁ@@f@ﬂéﬁ@ fﬁiﬂferﬁ@@@mrpmeow@s«é%feéﬁ@n&m@@méﬁin the
shown embo?y'gl85“§hﬁab£dhte§%‘f¥'86‘§dﬁﬂgto‘}%9'&n§] Qe s KAt \Qéﬁiﬂgﬂﬂ? il HRFogRiRFoNNecting

flange have been beént opposite to their tespective core base part counterparts. This may be done to
further improeé the Retaleckeinfost anebilioprsf the lwismpateafethénthengiterrsttinmghdashenins

embodiment H}ﬁf ﬁ%r*&ﬁ 9 R@[ﬁﬁfi’é‘%%ﬁﬁﬁé%%@éﬁ%ﬁ}%ﬁ %Hﬁe‘?%%ﬂé?o%? gﬁ&"%ﬁ&%ﬂﬂ&%@ons, but it
will be apparent 1o the skilled person that the core head part may be further divided into smaller
sub-parts. Thetabolieyhasb ettt iepravidag witmbolewdre Thimsthé elebdlimehooldtagigh, with the holes

in the solid tqirmo Fstic r&aterial of th elocp%,a,[e 25 rﬁtairhineg[ ele{ner]t, such that the connection

ase payt 1S only 1 art reintorce 1th metallic sheet material. . . .
elements wor %oé)(g ner With thB mE&TaNE Feintoreemmen core, even in absence of the solid plastic. Fig.
3 schematically shows mexdinbrgdhifoecdoéihearretalicheis itkcensashivoarendFigy. QomediBgcaith the solid

thermoplastic material to form the_ elongate retaining ele t. The metallic core comprises of two
bend metal SHEOREEACH SEePATHTS LB BHS MBS BT b ohriSlbhd HARBE & i a core
base part 7. lm&e6hl PERd migtiplsheaistivei sare ReadeparzaNghiRg caie base padars bedng bend in the
same direction essentially perpendicular. to the direction of elongation of the connecting flange. In this

way a U-shafSeidl Profiling Beriy Sialfbdivine (6 yFalls ke Biaspasnicors NBke StdE 2% donger than

the core head Rasy. THhethoginetalibenisievay B comaactast tanie; snRRmMienmiasinge metallic
reinforcement core, such a connection can be made typically via adhesion bonding or welding, such

as butt Weldirﬁ]@‘?rFHQPn@Sg&HBaﬁﬁﬁjé‘}ﬁ Sithdithethais r8RifsrcRIsiEhY carBigdBadlspakt SHREelongate
retaining elemgihifical bonding between the plastic retaining element and the metallic

15  reinforcement core. For the same reason also the core head part may be provided
with multiple small holes 9.

The metallic reinforcement core may be provided with one or more holes 11 in
its core base part before placing it into the injection mould. Herewith is achieved that
the inside of the holes will be filled in part or in whole with the thermoplastic

20  material, such that after mounting the elongate retaining element to a supporting
structure, there is no contact between the connecting elements and the metallic
reinforcement core, and thereby corrosion of the metallic reinforcement core base
part is avoided. The connection elements, e.g. screws or bolds, hold the elongate
retaining elements firmly to the supporting structure avoiding any metallic contact

25 between the building sheets and the supporting structure, thereby reducing or even
avoiding the formation of cold-bridges.

Wear tests have been performed with an elongate retaining element in
accordance with the invention, such as the one shown in Fig. 1. The elongate
retaining element contained a galvanised steel reinforcement core such as shown in

30 Fig. 2, and the reinforcement core sheet had a mean thickness of 1.0 mm. The
thermoplastic material was an essentially fully continuous layer of a modified
polyamide, having a thickness of 2.3 mm on either side of the connecting flange. The

clongate retaining element had been made via an injection moulding process. During



5 fully reinforced with the metallic sheet which further improves the mechanical stability of the elongate
retaining element, whereas in the embodiment of Fig. 2, the base part is only in part reinfgrgeg \(yith
metallic sheet material. The metallic reinforcement core 4, such as the one shown in Figs. 2 ang 3,2@[%
be placed inside an injection mould for embedding_ibir) a solid thermoplastic to material. The multiple
holes 9 in the connecting flanges have been by tools, e.q. punching or drilling, for fixing the
metallic reinfotrﬁcee%%arﬁtltg%tfeatlln%%rgtlﬁlg%8u atr?%lél\/l ?%Sur?ﬁi?ﬁg?le%?ﬁsga%%?e[\l/%ssh egeéﬁélée at during
injection moulaiveg the tlarmppigstiodnater@0d wihfilktdose hotdscthdidiny achiesing@lsedaestrong
mechanical bonding between the plastic.retaining element and the metallic 15 rejnforcement core. For
the same reagglr%%ﬁgsng ?h\g(%olrré Ceaglglbg %%%/r be& Er %ﬁag&cﬁdﬂhtﬂ?uﬁlﬁﬁfggﬁﬁﬁéd?gse&n%?metallic
reinforcementeaiei ngaydneepravidedingto dreipremase. holes 11 in its core base part before placing it
into the injection mould. Herewith is achieved that the inside of the holes will be filled in part or in
whole with the thermoplastic 20 material, such that after mounting the elongate retaining element to a
supporting structure, there is no contact between the connecting elements and the metallic
reinforcement core, and thereby corrosion of the metallic reinforcement core base part is avoided. The
connection elements, e.g. screws or bolds, hold the elongate retaining elements firmly to the
supporting structure avoiding any metallic contact 25 between the building sheets and the supporting
structure, thereby reducing or even avoiding the formation of cold-bridges. Wear tests have been
performed with an elongate retaining element in accordance with the invention, such as the one
shown in Fig. 1. The elongate retaining element contained a galvanised steel reinforcement core such
as shown in 30 Fig. 2, and the reinforcement core sheet had a mean thickness of 1.0 mm. The
thermoplastic material was an essentially fully continuous layer of a modified polyamide, having a
thickness of 2.3 mm on either side of the connecting flange. The elongate retaining element had been
made via an injection moulding process. During 2 2 NOV 2006 -9



the wear test, an aluminium sheet building sheet of gauge 1.2 mm has been flanged over the head
part, and 300,000 longitudinal cyclic sliding movements were performed. No indication of wear was
observed in the head part of the elongate retaining element according to the invention. 5222 ’N)QVZUUG
2006 -10 CLAIMS 5 1. An elongate retaining element for building sheets, having, as seen in cross
section perpendicular to its direction of elongation, a head part (1) for engaging at least one said
building sheets, a base part (3) for mounting the elongate retaining element on a support structure,
and a connecting flange (2) extending upwardly from said base (3) to and joining said head part (1) to
said base (3), said elongate retaining element made from a solid thermoplastic material and having a
metallic reinforcement core (4) that is essentially full)-embedded in said solid thermoplastic material,
said metallic reinforcement core (4) comprises a core head part (5), a core base part (7), and rigidly
coupled to these parts a core connecting flange (6) extending upwardly from 15 said core base (7) and
joining saiddotdMSad part (5) to said core base (7), said core base part is provided with means (11)
for morlénting the elongate retaining element on a supporting structure, the core connecting flange
comprises at least one component.of metal sheet 20. characterjzed in that the elongate retajning
clement compr e 2O/ B SRR LR s S G G AR (e RaCa SR B R e
connecting flangeperpanditolay dedtsctingdtienaiéaergaicco alirepdooeriirh) fovengegingitdé eststreneore
base part is coupleghte gk BASEIANGS BY AR s ReLi e My HRe Btgiahg s heRBoR AN

elongate retaining element according to claim 1, wherein at least the core head part is coupled to the

core connecting fIEMRRPBPBUSEHE sBRE G PANASRINA SR e e Ring vy ¥ i R Lhas ik
according to claimaid yeiréngindideheadphrddl) pasa80besm(B)sesidtleasitevetaoiadelachpat trpadions,

each of which is Cf?b’r?ll?adsgﬁéqﬁeqmgplastic material and having a metallic reinforcement core (4) that
is essentially fully embedded in said solid thermoplastic material, said metallic

reinforcement core (4) comprises a core head part (5), a core base part (7), and

rigidly coupled to these parts a core connecting flange (6) extending upwardly from

15 said core base (7) and joining said core head part (5) to said core base (7), said core

base part is provided with means (11) for mounting the elongate retaining element

on a supporting structure,  the core connecting flange comprises at least one

component of metal sheet

20 characterized in that the elongate retaining element comprises one or more

supporting ribs (12) extending between the base part and the connecting flange.

2. An elongate retaining element according to claim 1, wherein at least the core base

partis coupled to the core connecting flange by a bent section in the metal sheet.

25
3. An elongate retaining element according to claim 1, wherein at least the core head
partis coupled to the core connecting flange by a bent section in said metal sheet.
4, An elongate retaining element according to claim 1, wherein the core head part
30 comprises at leasttwo core head part portions, each of which is coupled to the core

connecting web via a bent section in the metal sheet, whereby at least one bent
section is bent towards one side of the core connecting flange and a bent section
adjacent to the at least one bent section is bent towards the other side of the core
connecting flange.

35



connecting web via a bent section in the metal sheet, whereby at least one bent section is bent
towards one side of the core connecting flange and a bent section adjacent to the at least one bent
section is bent towards the other side of the core connecting flange. 35 2 2 NOV 2006 - 8. #av g5
elongate retaining element according to claim 2, wherein the core base part comprises at least two
core base part portions, each of which is coupled to the core connecting flange via a bent section in
the metal sheet, whereby at least one bent 5 section is bent towards one side of the core connecting
flange and a bent section adjacent to the at least one bent section is bent towards the other side of
the core connecting flange. 6. An elongate retaining element according to any one of claims 1 to 5,
wherein the 10 metallic enforcement core (4) is formkd by two separate metal sheets, each metal
sheet having a core head part (5), a core base part (7) and a core connecting flange (6), and whereby
the core hend parhansieerstdasripmkg eianacht metatdihgabbeioh Renihertie sRM@AiIreaienpassentially

perpendicular to the conneeting.flenas 4 (AN slangate fetaining lament acegreling feeamy.ane of
the preceding claims, Wﬁ_ereln the thermoplasti .ma.eria?is’a polyester, a poﬁya ide, a moditied
polyester, or a meefestiselyBianiar V. aeaatliRertipidrcin enetebrhes), fohesbinatheasioaafenttaining

elemegt aCCOfdir;Q?gﬁpriéleﬁéﬁlnfé\Déhm@ gﬂ@@]&@)dptﬁ&é&gi%nﬁ&ﬁﬁgﬁlﬁgé%?@éﬁm ﬁ@é@@rﬁ‘diw'ar
to its direction of elpngation, a cor a rt&(ﬁ , a core base artaemi, nd coupled to. these parts a
core connecting f%ﬂ@&(ﬁﬁ%ﬂ?pﬁs%@sﬁaﬂé%%e 8%5'%%%‘?1?’(0%}% % t%ﬁeo ,etrh%déeopé 8n?ﬁ=f§ting
flange extending lbetweetnthlaogee head part and the core base part, whereby at least the core base
part is coupled to the core connecting 25 flange by a bent section in the metal sheet. 30 35
6. An elongate retaining element according to any one of claims 1 to 5, wherein the
10 metallic enforcement core (4) is formed by two separate metal sheets, each metal
sheet having a core head part (5), a core base part (7) and a core connecting flange
(6), and whereby the core head part and core base part of each metal sheet being

bent in the same direction essentially perpendicular to the connecting flange.

15 7. An elongate retaining element according to any one of the preceding claims, wherein
the thermoplastic material is a polyester, a polyamide, a modified polyester, or a

modified polyamide.

8. Metallic reinforcement core (4) for use in the elongate retaining element according

20 to any one of the claims 2 to 12, having, as seen in cross section perpendicular to its
direction of elongation, a core head part (5), a core base part (7), and coupled to

these parts a core connecting flange (6) comprising at least one component of metal

sheet, the core connecting flange extending between the core head part and the core

base part, whereby at least the core base part is coupled to the core connecting

25 flange by a bent section in the metal sheet.

30
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