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Drawn, weldable plastic strip and structures nade therefrom
Description: The i-nvention.concerns a drawn, wel dable plastic strip and
structures made therefrom Strips of this kind are known.for exanple from

DE-A- 2 246 051 for the manufacture of mats. The strips consist of two
polynmer layers with different nelting poi ntls, one pol yrrer form' ng the
strength carrieh and ther.ef or.e be&gg grawn while th ? yaer Wi
the |ower melti RG2EBYnt & d-the ﬁqu;?s by |c§ 51‘10 E=Sp & %s

to be used i $hepefbbmnatic. During subsequent draw ng of these at
| east two-layer é&&k@ﬁtﬂ)ﬁa” ng or even peeling of the |ayer(s) provided
for wel di ng can occur choice of suitable plastics is noreover
linited to a few pai The bitverbior congernm| ya t Hygwnpaivwelddble amlastic

‘whi ch adhere togeg¢p gh&egtwh{mggg hadghtﬁgrbhgoﬂl fference between the two
nmelting points is as great as E’B&SI l.e are caonsi der ed. | f the difference

in melting points i sSSELRS: 8f nd ars, kg, ot eanple fRapdE-A-
whi ch. guarant e@s 246 sﬂsen@tdr oi:n‘ehemahufaceﬁﬂeheasmemtseduct'i'm istrips
strength of the stri £OCSET This_is all the nor Oq %he srral r. t he
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directions exten
lower melting point serves to weld the strips. Choice of

the plastics to be used 1is problematic. During
subsequent drawing of these at least two-layer strips,
tearing or even peeling of the layver(s) provided for
welding can occur. The choice of suitable plastics is
moreover limited to a few pairs, because as a rule ohly'
those pairs of plastics which adhere to each other well
and in which the difference between the two melting
points is as great as possible are considered. If the
difference in melting points is selected too small,
deorientation of the polymer which guarantees the
strength of the strip and hence a reduction in strength
of the strip occurs. This is all the more so, the
smaller the difference in melting points.

Within the | meaning of the present invention, the
term strips is intended to include all those structures '
which have a distinctly greater dimension in one
direction than in the other two directions extending
perpendicularly to the first direction. 1In this respect,
by strips within the meaning of the invention are meant
for example monofilaments, multifilaments or bands.

It is the object of the present invention to
eliminate the above-mentioned drawbacks at least to a
large extent. °~ Strips which can be welded together
without great expenditure are to be provided. When
welding such strips, they are to suffer the minimum
possible loss of strength. |



perpendicularly to the first direction. In this respect, by strips within
the neani ng of the invention are neant for exanple nonofil anents,
nult.ifilanments or bands. It is the object of the present invention to
-elim nate the above-nentioned drawbacks at least to a |large extent. -
Strips which can be welded together wthout great expenditure are to
be provi ded. When wel ding such strips, they are to suffer the m ni num
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increase the strength and modulus of the strip is -

therefore poésible without risk of tearing and peeling.
During welding, owing to the embedded absorption
particles, almost only the region containing these
particles 1is melted, so that outside the region
containing the absorption particles deorientation of the
strips is largely or even usually completely absent, so

that the strength of the strips which they are to exhibit:

after welding can be predetermined substantially more
precisely than with the strips known today. '

| The embedding of absorption particles in the surface
of plastics is of course already known (EP-A-0 274 364),
"but this involves mouldings in- which the structure
inherent in the mouldings and thus their properties are
unimportant. The aim is merely to provide a more
economical welding method. The merit of the present
invention is having recognised that in employing the
known method the strength of the strips welded together
can be predetermined quite well.

The strips according to the invention are
distinguished in particular if the absorption particles
have a conductivity which is at least three times as
high, in particular at least ten times as high, as the
donductivity of the plastic of which the strip is made.

Preferably the strip has a thickness which is at
least ten times as great as the layer thickness of the
surface layer containing the absorption particles.



contai ning the absorption particles deorientation of the strips is largely
or even usually conpletely absent, so that the strength of the strips which
they are to exhibit after welding can be predeterm ned substantially nore
precisely than with the strips known today. The enbeddi ng of absorption
particles in the surface of pI astlcs is of 8ourse already known (EP-A-0 274

364), but this 1invQlves the structure |nhere t
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thread(s) haveuspanrecwiedded tmystder at their ends. In particular in
the case of packing straps it is important that the.

strength thereof is not weakened in the region of the
weld. In this respect the subject of the invention is
also a strip which is distinguished by the fact that it
is welded to itself by its ends via the surface layer
containing the absorption particles. 1In this case it is
recommended that both surface layers of the strip contain
absorption particles. Welding is in this case carried
out by pressing together the two ends of the strip and
subjecting them to electromagnetic radiation within the
frequency range in which the absorption particles absorb
a particularly large amount of energy. In this case as a
rule it is sufficient if the strips for carrying out
welding are exposed for about 10 to 100 milliseconds to
the eledtromagnetic radiation for example at the
officially permitted frequencies of 2.45 or 5.8 GHz.

The strips according to the invention are also
especially suitable for the manufacture of a mat as
described in DE-A-2 246 051. The mat according to the
invention is distinguished by the fact that it consists
of crossed strips which are welded together at their
crossing points, and that it contains strips which are
welded together by their surface 1layer containing the
absorption particles. If the strips are laid one on top
of the other after the fashion of a swath, it is
sufficient if at least 1in one layer there are strips
according to the invention which comprise the surface -
layer containing the absorption particles as a contact



t hensel ves. - Stri ps of rectangul ar cross-section. have particularly

proved °thensel ves, the width of +the rectangle formng the
cross-section being at least five tines as great as the height of this
rectangle. The strips accordi ng to t he i nvention are

particularly suitable as plastic packing staaps which in use are wel ded
together at their ends. In particular in the case of packing straps it is
i nportant that Bhgerswithgthet lodheaf s;tir:rps Yeeiak eom dtop bﬁethegéostmﬁpﬁae

weld.  In thisgrespegt th t | "~
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particles. IS In |s gase ried out ressin her t he
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W t hin It heI f rfaqmenay mﬂ@gﬁax} nsuhn@hai-@ecabzeépbnamngatbl @ieishai@sor big is
particularly Iar no of Lener ase t.isS
sufficient if tﬁgcg&l‘?ﬁ‘g&?brt‘&af” §¥ﬁﬁg8u%g Fﬁ&gﬁ‘e%xgh ehaFOrth'(i):utaFlo
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according to ention are_ also especially suit
nmanuf act ure of arﬁanga@ erskpthegifgspEfaroexappds] in thgecage efcauditig to

the invention i3agest naty)shedebynehaatachreNahdel reomsithes seripsoincdhe
Strl ps whi ch ar% el defd ;0 %tvré%r gtblg'fglrthe strips advantageously have
absorption particles in their surface layers on both
sides. The surface layer containing the absorption
particles must only have a thickness of a few tenths of a
millimetre or less, for ekample 10 to 40 pm. After
carrying out welding, these mesh mats have almost the
same strength as the sum of the strengths of the strips
or bands located in one direction. In this éase it is
sufficient if the bands for carrying out welding are
exposed for about 10 to . 100 milliseconds to the
electromagnetic radiation for example at 2.45 or 5.8 GHz.
The mats according to the invention are especially
suitable for soil stabilisation, for example on slopes,
as a foundation for dumps or for the track substructure
for railway vehicles. To fix the edges of this mat in
the earth, the strips may at their ends comprise loops
Which can be made easily by' turning back the strips
according to the invention at their ends and then joining
the end of the respective strip to the strip itself for
example - again by electromagnetic radiation in such a way
that a 1loop is formed. The mat according to the
" invention is therefore also distinguished by the fact
that at least some of the strips forining the mat comprise
loops at their ends. _
Welding of the strips  according to the invention
takes place within a very short time, which as a rule is



crossing points, and that it contains strips which are wel ded together by
their surface |layer containing the absorption particles. 'If the strips are
| ai d- one on top of the other after the fashion of a swath, it is sufficient
if at least in one layer there are strips according to the invention which
conprise the surface |layer containing the aBsorption particles as a contact
4 layer with the other strips laid on top of t hese strips. Here too, b){m
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mats have aI most htit]:ﬁ is used to produce the weld joint can be determined
fairly accurately, while the other regions of the strip
undergo slight heating at the most, so that the state of
orientation and/or degree of cr’ystallisatioﬁ thereof can
be obtained. '

Use of the strips according to the invention is
therefore particularly recommended whenever for example a
high strength of the plastic obtained by orientation is
desired in welded structures consisting of strips, as the
welded regi‘on' in which, as is known, deorientation takes
place due to welding can be predetermined fairly
accufately, so that the strength of a welded construction
provided by the strips according to the invention can be
adjusted. ' '

' The increase in strength of the plastic strips is
achieved in a known manner by drawing the strips, as a
result of which a distinct increase in orientation of the
plastic polymer is caused.

A critical factor for localisation of the weld in
carrying out welding is the quantity of absorption
particles ‘embedded. Here it has proved to be
particularly advantageous if the absorption particles are
embedded in the surface of the elements to be welded in
such a quantity that the distance between adjacent
absorption particles is smaller than the thickness of the
surface layer which contains the absorption particles.
The smaller the distance is between adj'acent absorption
particle‘s,. the more the generation of heat is



sanme Strength as the sumof the strengths of the strips or bands |located in
one direction.” In this case it is sufficient if the bands for carrying
out wel ding are exposed f-or about 10 to 100 milliseconds to the

el ectronmagnetic radiati.on for exanple at 2.45 or 5.8 GHz. The mats
according to the invention are especially sgitable for soil stabilisation,
for exanple on slopes, as a foundation for dunps or for the track -
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is converted to ten materi al
In this case, in partlcular soot particles, magnetite

powder and/or metal powder have proved to be particularly
favourable as absorption particles. Other suitable
absorption particles are described in WO 91/19 036. The
welded region can be predetermined easily by the
thickness of the surface layer containing the absorption
particles. ' To carry out welding, therefore, thin Surface
layers containing the absorption particles are preferred.
The layer thiékness for larger strips 1is preferably
selected in the region of a few millimetres.

Embedding of the absorption particles can be
achieved for example by the fact that embedding of the
absorption particles takes place in such a way that the
absorption particles are applied in a thin layer to the
surface of the strip to be welded and pressed into the
surface. For this purpose it is particularly favourable
if first a film is made, then the absorption particles
are pressed in and then strips are cut out of the film.
Pressing in can take place for example by rollers.

The strips according to. the invention are obtainable"
particularly favourably by multi-component spinning
nozzles in which basically the same polymer is supplied
to all the nozzle channels, wherein however absorption
particles are mixed with at least one polymer. stream
which is provided for forming an outer layer. bepending
on whether one or more surfaces of the strip are to be
used for weldlng, surface layers with absorptlon
particles can be provided accordingly.



region of the weld joint can easily be predeterm ned by selection of the
thickness of the surface |ayer containing the absorption particles.

By the depth of. enbedding the absorption particles, therefore, the region
which is used to produce the weld joint can be determned fairly
accurately, while the other regions of the trip undergo slight heating at
the nost, so that the _state of, orientation and/ or ;degree of crystallisation
thereof can be obt aj hbd. 23¢RFI¢NG hdost thes ABVENGLRY t BEFHRS| tith Pe
therefore partigelaedyonccnieresil@d Whapcvethdse s¥zipke nedd Whf r &Nawo-of
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polymer is caused. A_critical factor for localisation of the weld in
carrying out GEREPhE insa t$ideREniidg apranggusnby i BRtpadn: Rarddcular
enbedded. iarea i¢ladlded peowed arrandenest ) i awhardin ahowevage ol th

t he absorption garti cl eﬁ§are eg}f)ledde in the surfarc[,e of the.el epents t.0 _be

wel ded in such G°QHBRAETLY t RRP-PAE distance Bt wl8 YBEFoc8Rf absorption

particles have been mixed in only in the layer provided
for welding.



absorption particles is smaller than the thickness of the surface |ayer
whi ch contains the absorption particles. The smaller. the distance is

bet ween adj acent absorption particles, the nore __the generation of
heat S 6 concentrated on the surface | ayer which containsthe——

absorption particles. Here it is particul aBly favour ' rface
layer with the ,enbedded absorption particles hasfmlmmmﬂw 'J;’ ,!/hi ch
is at |east t i8S nes as high as the conductivity of the plas om

which the strips are forned. The object set according to the invention is

achi eved particul garly fav V.| : ab | O ' vepa
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carry out welding, erefore, thin surface | ayers containing the absorption
particles are BFSFEFFeﬂg Vﬁébbagé? ?ﬁ?%&nﬁ§5m¥§?’larger stripsis
preferably selected in the region of a fewmllinetres. Enbedding of the
absorpti on pa&t'%ﬁﬁip %%3oﬂaing to claim 1, characterised in that the

' absorption particles have a conductivity which is at

least three times as high as the conductivity of the

plastic of which the strip is made.

3. Strip according to claim 2, characterised in that the
absorption particles have a conductivity which is at
least ten times as high as the conductivity of the
plastic of which the  strip is made.

4. Strip according to claim 1, 2 or 3, characterised in
that the thickness of the strip is at least ten times as
great ‘as the layer thickness of the surface layer
containing the absorption particles.

5. Strip according to one or more of claims 1 to 4,
characterised in that it consists of at 1least one
monofilament in the surface of which absorption particles
are integrated.

6. Strip according to one or more of claims 1 to 4,
characterised in that it consists of at least one
multifilament thread. '

7. Strip according to one or more of claims 1 to 6,
characterised in that it has a rectangular cross-section,
the width of the rectangular cross-section being at least
five times greater than the height thereof.



achi eved for exanple by the fact that enbeddi ng of the absorption-particles
t akes place in such a.way that the absorption particles , " jn a
thin layer to the surface of the strip to be wel ded and ﬂ Mﬂm"imHWHw
surface. For this purpose it is particularly favourable tf dinstwa Lil'tHis

made, then the absorption particles are prefsed in and then strips are cut
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form ng an outepartyelesbependi ng on whet her one or nore surfaces of the
strip are to be used for welding, surface layers wth absorption
particles can be provided accordi ngly. If according to,the invention
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10. Mat according to claim 9, characterised in that at
least some of the strips forming the mat comprise loops
at their ends.



in a cladded core arrangenent, wherein however both conponents contain the
sanme pol ymer and absorption particles have been m.xed in only in the |ayer
provi ded for wel ding. Crainms 1. Drawn, wel dable plastic strip,
characterised in that it conprises at |east_one surface, in which surface
are enbedded absorption particles which havt? a di stinctly higher absorption
capacity for el %%t iomagneti c radiation within the frequency range from 10
to 50,000 Mz tf8R tRE pl astic of which the strip is made. 2. Strip
according to claim1l1, characterised in that the absorption particles have a
conductivity whj jS I t ' hi duct kuiky

the plastic of \Rglggh’t ﬁ%elsdt%ﬁi% éﬁé‘n%d%é "%Er%?“ ﬁéc%ﬁcﬁl%ﬁ "((:lllqa:t?r%%Ei , &
characteri sed | foPRRLSeRe ¥ABsdgRStonopar tsertacaavedm whighct surfgcenianei s
at least ten ti gppeadeli WibSSrptior Optrictdy Shidke Bhesti & distimdtiype
stripis made. 4., Strip.according to claiml, 2 qQr 3, characterised i.n that
the thickness oPlPRETs@ARSPIRELION” | caRACYY, fPRes ORI 1oh F LAy on
thi ckness of theithihathel fyeguensyairahge Firoma oot i50), g0 tMHA écharb.the
ff);]'sf’sfgcg; d;[‘gpggggﬁgng{f "BhEcR the? dBrip ! st nadd! 2C kR SEeriP LRA' Ad

welded to itself by its ends via the surface layer
containing the absorption particles. Mats can be made
from crossed strips which are welded together at their -
crossing points by electromagnetic radiation.



monofi | ament in the surface of which absorption particles are integrated. #
6. Strip according to one or nore of clainms 1 to 4, characterised in that
it consists of at |least one nultifilanment thread. 7. Strip according to one

or nmore of clains -1 to 6, characterised in that it Qﬂébhéﬁtsheet
cross-section, the w o] e recta ar cross-s n e| n at | eas
:section, the width of the rectangyl B 1 1hg pelacement o
five times greater than the height thereof. 9 8.. Stri ording to one
or nore of clainms 1 to 7, characterised in that it imanel' [i@itself by
-its ends via .the surface layer containing the absorfptfton particles.

9. Mat consisting of crossed strips which are wel ded together at. their
crossing poi nt ahsih@iAacterised in that it contains strips according to one
or more of clains 1 fo 7 which are weldedtegether—by—therr surface |ayer
cont ai ni ng t hp pHAWN ,PIWELDABLE | RPLASTIQ (STRER 2NIx STRUCTFURES:| ai m 9,

charact erised] iaNg hzaTmIcTImm s!mnEofTHmE_RQM ps forning the mat conprise
| oops at t hei remNds:

Drawn, 'weldable plastic strip, characterised in that it
comprlses at least one surface, in -which surface are
embedded absorptlon particles wh1ch have a dlstlnctly
higher absorption. capacity for electromagngtlc radiation
within the frequency range from 10 to 50,000 MHz than the
plastic of which the strip is made. The strip can be’
welded to itself by its ends wvia the surface layer
containing the absorpfion particles. Mats can be made
from crossed strips which are welded together at their

crossing points by electromagnetic radiation.




