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relates to an elongate retaining elenent for building sheets, Ha&iF@me
seen im cross section perpendicular to its direction of elongation, a head
5 part for engaging a shaped rib of th& building sheet, a base part for
mounting the el ongate retai niﬂg%? I cture by
connecting elenents, e.g. scre é@%%m&m&ge ext endi ng
upwardly from said base and joining said head part to said base. The

i nvention further é'ﬁl ates to an assenbly of at |east one such elongate
retai ning el enent AA% IAYentign Jelates o plongaie setaisingnolomentdforHarilding sheem, 10
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T-bearers or sij g\'r#ar structurgl elenments manufactured from for exanple
wood, steel, HCOAERHTBAL ¢ra¢nt and\atlopst one byilling shegbmewated: thereby on a
per pendi cul@r | yuphbRBirbdigrebase 20 part, and ends in a wider head part, that
I's substantially triangularly shaped in its cross section. The free ends
of the building shdetembmdiméntanfgedh clengatehectiining dlaminttie krdwnofofODuith

| i tudi | | i di f the_ buildi Sheet el ati to th
el ongate. ret ar ETS 6y ABRAEE Thr dnold\shoneets iiaine clement i Floneste exeadedne
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sliding novenment across t d@ﬁart of a neta C ngate retai
el ement of t heclongatigosthsemesi by ehthet Tehapedaprofile forms i the thase pasiuehich B

cyclic th LOR .aNn ont.raction, of .the buil ding structure, an
u%pl easant %;]g?érgﬁggc?%ﬁx crfnﬁlccfi hS1es %or connecrhng clements such as gcrews to be passed

through the drilled holes for comecting 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 cxample wood, steel,
aluminium or concrete. A connecting ﬂaﬁge 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 arc flanged over the head part to
allow for a longitudinal sliding movement of the building sheets relative to the
elongate retaining clement. 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 eldngate
retaining eclement of the flanges building sheet can cause, for instance due to a cyélic
thermal expansion and contraction of the building structure, an unpleasant noisc 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 cbject 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.



the netal 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. 9. is an object of the invention
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smal | parts of the metallic core uncovered, as well as conbinations
thereof. It is a pdiorithe/purpdseprfothe nprasent applicition, essentiadlyy fillyeembesided is
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bui I ding el enents experience while sliding over the head
of its cross section thereby leaving only small parts of the metallic core uncoverad, 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 clements 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 whilc 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.



part, is reduced. Consequently, the risk of the occurrence of the nmentioned
unpl easant noise is significantly reduced. Because the thernoplastic
material is solid, 25 it will retain its essential properties during the
whol e economical life of the building congtruction, regardl ess of
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when appl i ed i becandel umidesirable 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 ternperatures at such a structurc may easily tise 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 reinforcemnent core comprises a core head part,
a core base part, and rigidly coupled to these parts a core conmecting flange extending
between the core head part and the core base part. Herewith a mechanically relisble
25  connection is established between the base part and the head part of the elongata
retaining element. The sheet-like elements are thus mountable on a supporting
structute 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 st;'ucture 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 clongate retaining element on a supporting



roof structure, in summer tinme the tenperatures at such a structure may
eastly rise to 20 70C or above, resulting in that the el ongate retaining
el enent i s weakened, thereby even jeopardising the nechanical stability of
t he whol e structure. In an enbodi nent, thg metal lic reinforcenent core
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mat eri al . Thecanponknic o8 mdtal sheet, at least the core base part is coupled to the core

connecting flange by a bent section in thc 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 rotaining 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 & bent section in the metal sheer.

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 Jeast one bent section is bent towards one side of the core



the netal sheets are typically in the range of 0.5 to 5mm and preferably
in the range 15 of 0,5 to 3mm and may the chosen in dependence of the
expected nmechanical load. 1In an enbodi ment having a core connecting flange
conpyising at |east one conponent of netat_sheet, at least the core base
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two bent net alsupheis siictureOSiah SRIAAL! Cofecf@illy, 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 clongate retaining clements with various restraining distances between the

base part and the head part. More preferably the one or mors supporting ribs are

25  formed in the thermoplastic material. Herewith, the supporting ribs are relatively
¢asy 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 clements with substantial bare metallic parts.

In an embodiment the solid thermoplastic material is an injection moulded

plastic material. Herewith an ¢longate retaining element is provided which is easy



ot her such that the core base parts and the core head parts of the two
netal” sheets are 10 directed in opposing directions. Herewith a

mechani cally reliable connection is established between the base part and
the head part of the elongate retaining el gent . The sheet-Ilike building

el enénts are thus noun e.on a ord.in ructure i . abl e manner.
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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 clongate retaining element.

20 According to the invention in another aspect, there is provided an assembly of
at least one such clongate 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 retsining elexqent
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 clongate retaining element consisting of a head
part 1, a connecting flange 2, and a base part 3 for mounting on a supporting
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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 clement, 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 clongate retaining
clement. The metallic core comprises of two bend metal sheets, cach sheet having a
30 c¢ore head part 35, a core conﬁecting 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



part 1, a connecting flange 2, and a base part 3 for nounting on a
supporting -7- structure. The head part can work together with sheet-Ilike
bui l di ng el enents, whereby the free ends of two adjacent sheet-Iike

bui |l ding elenments are flanged one on topgof the other along the
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Fig. 1). In particular the elongate retaining elenment can
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its core base part before placing it into the injection monld. 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 clongate retaining clement to a supporting

structure, there is no contact between the comnmecting 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. I

Wear tests have been performed with an e¢longate retaining element in

accordance with the invention, such as the one shown in Fig. 1. The elongate

reta'ining'clcment 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 cssentially fully continuous layer of a modified

polyamide, having a thickness of 2.3 mm on either side of the connecting flange. The

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



for covering with the solid thernoplastic material to formthe el ongate
retaifing elenment. The netallic core conprises of two bend netal sheets,
each sheet having a 30 core head part 5, a core connecting flange 6 and a
core base part 7. In each bend netal sheeé the core head part and the core
base part are belngnbend in the sape d tjon ssentlalgghperpe di cu| ar

to the directi 8% ¥ é?%n@’a‘l?@ﬁnwah%bé‘gﬂﬁéé geh gt ZRugk et gedy

U- shaped profi I §heD t oMHRr c nger
than the core hgédﬁ%a?bw'?&g ?hm?)e%et al %@@ﬁﬁagiﬁg conn%a‘{]{’ nfsonwgi'é)
anot her to for perforsiedgNe imdicatior of m&anhmscnbm&d oothe, heaquartaof:tlmrﬂcﬂg’am can
be made typicall, adhesi o bon | di ng, such as butt wel ding.

In this enbodi Wéﬂ%ﬂg(‘}m’}%&%{‘ﬁ?&ﬁoé Fﬂl{ﬂncemant core the base part of the
elongate re¢aining element is 5 fully relnforced with the netallic sheet

whi ch further inproves the nechanical stability of the el ongate retaining
el ement, whereas in the enbodi nent of Fig. 2, the base part is only in
part reinforced with netallic sheet material. The netallic reinforcenment
core 4, such as the one shown in Figs. 2 and 3, can be placed inside an
injection mould for enbedding it in a solid thernoplastic 10 material. The
multiple holes 9 in the connecting flanges have been nade by tools, e.g.

punching or drilling, for fixing the nmetallic reinforcenent core inside the
mould cavity. Furthernore, this achieves the effect that during injection
moul ding the thernoplastic materials will fill those hol es thereby

achieving also a strong nechanical bondi ng between the plastic retaining
el ement and the netallic 15 reinforcenment core. For the same reason al so
the core head part nmay be provided wth nultiple small holes 9. The
metallic reinforcenent core may be provided with one or nore holes 11 in
its core base part before placing it into the injection nmould. Herewith is
achieved that the inside of the holes will be filled in part or in whole
with the thernoplastic 20 material, such that after nounting the el ongate
retaining element to a supporting structure, there is no contact between
the connecting elenents and the netallic reinforcenent core, and thereby
corrosion of the netallic reinforcement core base



part is avoided. The connection elenents, e.g. screws or bolds, hold the
elongate retaining elenents firmy to the supporting structure avoiding
any nmetallic contact 25 between the building sheets and the supporting
structure, thereby reducing or even avgijging the formation of

col d- bri dges. ests have been perforned with an el ongate retaining

el ement in accordance with the invention, such as the one shown in Fig. |
The el ongate retaining el ement contained a gal vani sed steel reinforcement
core such as shown in 30 Fig. 2, and the reinforcenent core sheet had a
mean t hi cknesi‘ oAy Slgnge rqqs,gnng plemaph for huildingashseisa having ainscen serros | y

fully conti nuous \/ kness, of 2.
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an al um ni um sheet buil di ng sheet of mm has been Tl anged  over
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performed. No inghg g@ﬁ.@d t
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el ongat e ret ai ni pbaradteniredtinf that bmdldlmnwtesfaeﬁmag dianemds mades fom hrboﬁGOSS

section perpendigular .to, its di on of eI atlo a head part (1) for
engaging 5 at @&gp Q}ﬁﬁlcsg'raﬁnﬁt ‘tjk’ﬁﬂngﬁeg{c Eemept corg)(4) (ﬂ‘atn‘éuntl ng

t he el onggt e ret 2dsentilly ThiprBibedaid f Htthéh?ggﬁgﬁgﬁa eARld @ connecting
an

flange (2) extending upwardl y from sai Jolning said head
part (1) to said base (3), characterised in that said elongate retaining
el ement is mede Anoglpagae |r¢talmngh@lpm1pﬂ aeepidingrio eldiml 1,awberminy said) metallical | i c

rei nforcenent coy hat 10 essentia errbe ded i solid
t her mopl astic mpiqféﬁm%a@comfglc%g&geg %‘é‘frﬁk‘ﬁm Sir’?e‘f‘ﬂre n(ﬁg claim
1, wherein said Apidp/ l?ledrtﬁltﬁés@ IDRRE RbreClnBedtih)y fHABD t&)%&?enam‘gcup%vaﬂﬁ?d part
(5), a core base part (7)
from said core base (7) and joining said core head part (5) to said core base (7).
15 3. An elongate retaining element according to claim 2, wherein the core base part
is provided with means (11) for mounting the elongate retaining element on a

supporting structure.

4. An clongate retaining element according to ¢laim 2 or 3, wherein at least the

core connecting flange comprises at least one component of metal sheet.

20 5. An elongate retaining element according to claim 4, wherein at least the core
bage part is coupled to the core connecting flange by a bent section in the metal
sheet.

6. An clongate retaining element according to claim S or 6, wherein at least tﬁc
core head part is coupled to the core connecting flange by a bent section in said

25 metal sheet.

7.  An clongate retaining element according to claim 6, wherein the core head part
comprises at least two 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

A




rigidly coupled to these parts a core connecting flange (6) extending
upwafdly fromsaid core base (7) and joining said core head part (5) to
said core base (7). 15 3. An elongate retaining elenment according to claim
2, wherein the core base part is providged.with nmeans (11) for nounting the
el ongate retaini ty : ﬂ;}g&t
retaining el ermn?&é@h%ﬁﬁ?ﬁ%‘iggfé&tZ#thpcgfe(yrcﬂ%eﬁ%r{éi‘r@tg%ﬁg éﬁdggs&t&it‘ e c(gre
connecti ng fl angehecomppeommestingtflingast one conponent of netal sheet. 20 5. An
el ongate retaining el ement according to claim4, wherein at |east the core

motal | sheet . M FloR G AR ElRR GO TR B SFRPHPRr 6,
wherein at | east chiBrised A FoaltORd dRE base Daf PoRidE, édoh lof e i8 csg;{la&% iHed

flange by a bent section in said 25 netal sheet. 7. An elongate retaining
el enent adcor di ngoteccopheriting glangs siact hentrsectingrin the aubtylsheet, wbercby skleastt

| east two core head rt portions, each of ,whi is coupled to the .core
connecting web vioge Hg%eq‘??g%’étqcahtﬁwh@erﬁ}&?f@ﬁé’gfe,c i ange Bpd 8y one
bent section is Begtlseb@NPadceRN® b AE1Akt dRDRPERHEO NS kdlbarld ARUIMENd a
bent 11'Iliij (11111ji 1111 111 It L S -11- section adjacent to the at

| east one bent seidepbtheicordomnectingdlatge.t he ot her side of the core
connecting flange. 8. An elongate retaining el enent according to claim?7,

wherein the re com ! S&R . has r tions,

each of whi cﬁé)'i S @@E%Pg@%%m{ q§°rl cor%oééﬁgZ%?éﬂgnfﬁgﬁa%gvfﬁ %ér%

section imw t he nah&imadiereinffenhy cole U is forfied Yictvo sepatateo metal shens,

towards one side of the core _connecti n% Hg&ge and a  bent section adjacent
4

to the at |east cideh Pl shesthapingisscase Whils? CPRE boem part (B %i@ HFOEhe
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one of clains | t
each metal sheet being bent in the same direction essentially perpendicular to

the connecting flange.

15 10. An elongate retaining element according to any one of the preceding claims,
wherein the elongate retaining element comprises one or more supporting ribs

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

11. An elongate retaining element according to any one of the preceding claims,
wherein the elongate retaining element is being made of an injection moulded

20 thermoplastic material and having an embedded metallic reinforcement core,

12. 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.

13. Metallic reinforcement core (4) for use in the clongate retaining element

25 according to any one of the claims 2 to 12, having, as seen in cross section
perpendicular to its direction of clongation, a core head part (5), a core base

parﬁ (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

—_—

g



10 the netallic reinforcenent core (4) is fornmed by two separate netal

sheets, each netal sheet having a core head part (5), a core base pact (7)
and a core connecting flange (6), and whereby the core head part and core
base part of each netal sheet being bentjsin the same direction essentially

B ehent accordi gl Bafi ”%%@k&%%&ggé%neé&%%‘?ﬁia%9&%‘?“ b B o o
retai ni ng el enent gieenipri ses one or nore supporting ribs (12) extending

bet ween the base part and the connecting flange. 11. An el ongate retaining
el ement according to any one of the ﬁ;ecedln clainms, wherein the elongate

retaining el ef@nt APs“ﬁF@iﬂ?% comprsing aploast gns building sheatded at Jast onsr slongetest i ¢

material and havi pg.

el ongate retaini ng e ﬁent acco?@ﬁotagggﬁgbﬁg&%gwgggepgggnegds]ang ,‘gag}grm
wher ei n t hg ther nelrebtotreininbea Begportstractprel yest er, a pol yani de, a nodi fied
pol yester, or a nodified polyam de. 13. Metallic reinforcenent core (4) for
use in the elongate retaining element 25 according to any one of the
clainms 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) conprising at | east
one conponent of nmetal sheet, the core connecting flange extending between
the core head part and the core base part, whereby at |east the core
liffifilillill-lo L s 12- base part is coupled to the core connecting
flange by a bent section in the netal sheet. 14. An assenbly conprising at
| east one building sheet and at | east one elongate retaining el enment
according to any one of clainms 1 to 12 engaging said building 5 sheet to
retain it on a support structure. /111111 Iifill A1 S
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