WO 20061072604 PCTI EP2006/ 000281 1 LAM NATE OF THERMOPLASTI C FI LM MATERI ALS
EXHI Bl TI NG THROUGHGO NG POROSI TY The invention concerns a | am nate of
thernoplastic filmmaterials which exhibits throughgoing porosity, in nore
detail a povO2Isip7a6M ch at | east over a part of the pasCcager2ode/oao2Bi ui d from
one surface to the other has the character of mcroporosity. M croporous
filmor sheet materials, including | am nates, find extensive use, In
particular as "house wap filnf, roof undier | ay and apparel which protects
against rain, while allow '\? noi sture to di ssipate. For such applications

the resistance to hydr osAMINA %QETWELW"EHL%MTWQLﬁonbl ned with easy

passage of air and water vmﬂgmﬁéﬂﬂdumd"@ﬁpm yON, puncture
strength and tear propagation resistance are partrcutarly inportant. For

use as roof under| dheinventonpenesras pyanyoeais otibewaomasie flhh@ateé@lsﬂfmﬁlce to
hydrostatic V"%B(ﬁbltsoﬁ?o?@Hg&n%’H&Bsﬂﬁm%or{e%{%ﬁl a%%ty @%H“apre%%v@l% ﬁaﬁ%f m'JCh as

100- 200 cm water requi rement for sinple house wap f
| over. Presenthgpasspgapisa Ua%ﬁomcﬂnetshéa%tgﬁaotwmaﬁﬁ@ﬁ Pharagder<ofconpr i se

fibrous sheet sniclopbraBie). b\\ﬁcrfobéa%hs ﬁlm S ENBEk rhdtyNA iddiudingABfinats fidd es of
fabrics and m crogorous fi.lm manuf act ur i ngf costs for t esegi%roducts

are rather hi §GHtenpiye usg I*HJFP%FCU‘QT@& %OUSW%J HIm,rpotundaiiay andeaRBRIGAMEICEr & used
eg. | am nates pdtedts .héilr@wwﬁnetw@mgWist@mbd.@@ﬁmz«mven fabri.cs or

reinforced filns wt rfo in the r 100 It can be
expected that the Ka&F a&'f’” r’e%%%@ﬁt?rﬁl?‘ﬁ?ﬁt%ﬂc %dtqglna'[“ﬁ’r ®hgoi ng
Crrength propectiee. con ‘“r?é"“””e"”my B B ot e o o fy art i ol es
oq Do br entriaiep ST Srer e et BroeqHin Hsiiibe As PATCIAM £ ar e
reduced. The pnnpm Foruesetasooofainderiagtit is gerterallydonsidenad tHat treresisiahces fong cost
W t hout sacri din an
mpor tant - eniyaEsEne M BRSbTe MBF oo AReAT bl OR B RO ST G RE £ O,
herewi t h. The Zoﬁ\mnwatm, wlrs\ebh@mummeMéor@orweﬁhomSeaMraafiMrls logfer.t he way which
a fluid nust Sur?ﬁterrﬁ%%ea 'fd?’ihé’m gﬁﬁtﬂﬁ'ar FHéoﬁ'@%san r%ubégéé?éte toits

ot her external I's a constr anne orne I'n sinple
manner bet weerformeg byl flagh-seineing Wﬁ&@égnd lnmlr@lte&q{éal&m pad awéommotys Mot bonded

or |inebonded. Thghﬁanlﬁa%iﬁﬁﬂ%oét%(?éptﬁ’&% d?éde@fs'%ﬁ'é rRHETRGE FUr sliflterfigaat e to

this interfacial %’gtem akes | ace through one series o gerforations made
in one of the Wapfi tcéeiﬂqféhateﬂﬂ'ﬁ qrg Uﬁ%eg ﬂﬁi@‘@%ﬁ@%oh meltblawn fibiows wak paH
channel syst eMdhGvdvBR 1425riBS br @H&&é&ﬂglm§ with pefor@fiorishe the range about 50-

100um. '

it.can be expected that the market for film or sheet material with

throughgoing porosity but relatively high resistance-to hydrostatic pressure and
good strength properties can be extended to other groups of commodity articles eg.
to “breathable” industrial bags, if the manufacturing costs are reduced.

The present invention aims at such reduction of manufacturing cost without
sacrificing the resistance against hydrostatic pressure, and in an important
embodiment also aims at high strength properties in connection herewith.

. The invention is based on the concept that a part of the way which a fluid
must pass to reach from one external surface of a laminate to its other external
surface is a constrained channel system formed in simple manner between the
laminated surfaces, which therefore are only spotbonded or linebonded. The
passage from one external surface of the laminate to this interfacial system takes
place through one series of perforations made in one of the laminate plies, while the
passage from the interfacial channel system to the other external surface of the



WO 2006/ 072604 PCT/ EP2006/ 000281 2 | am nate takes pl ace through anot her
series of perforations in the other ply, whereby the two series of
perforations are mitually displaced. The product according to the invention
i's a | ani nat® YOAREMopl astic film materials exhibitingChmpoughwesing
porosity and conprising plies A and B, A having an inner surface A partly
in contact wwth B and an outer sur'face A%, and B having an inner surface
131 partly in contact with A and' an outer surface B2, A and B consisting of

cont | nuous etk 146 SRbe Mbych didkich LR hoRERISEH kidrpapach PIY.

wher eby essenti a orat on 1n
perforation |Wh59bvﬁlﬁtm§|$fl¢ﬁaﬁflnﬁﬁ0@é@me@ﬁ nutieaiy dsp ﬁe%urfaces Al and Bl

being a) through aTﬁgse&hna%eofhﬁg%th@Weh% .Lsarrarnmste%h#.@msbnaara ifimand/ or B

and b) established 1n such discontinuous manner here is formed a

channel syst RS REEPItRD thiRrghoe NI ReMEY @"%@WW@'W@E&?"@? Arapd & Atring

perforations igR uﬁ\eeagifhcewtﬁanwtm 6Bt vitAS &id érr@taeerum&@rxeom B ﬁa\ﬁ"n and
connecting the majorit erforations ach w east one of

the perforati A& ﬁsw%étﬁér%qyéf‘ P@@a"tl"wht'%%d %’h‘?‘ﬁ%fg‘-’r\’”é?e 5@*&%?“‘%\ barrier part
of each such @mmg lopBontihliusda@etia ek¢T tord nﬁmtatg@él@rrpadrdoyat@h@mteazﬁagm or less
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pr ot r]thdl _ngI bomﬁatmndaetmdt\mj Bohisutdases AASandthtm@ars herefromthe .
interfacia system t he conne 0 ste nqt to be
constrained all ov@ thrf’ ?18%‘?]‘"?'@64)'3?"'9 Tﬁ@lﬁg {Q‘F'"Taégg E@”?E g"‘Y‘ e clains
cal l ed the barri er bpestéblishéd infsacic tiacontihuausmmeemer ihat theteie dormadpathbionedt i on i n
A and a perfor I 00

m croneters %#@gg{@grAﬁﬁnﬁé&%gﬁhg taﬁ'gf8> Q %W n’ﬁér%ré%ng 'glﬁ%é] i s made
to Figs. 13a athallEbst dne afitfierer@ratiohs indh eind conneating tie najerity ntibef aci al

passage takes ﬁurtﬁwrggr ét{ta(m st‘m %t@ﬁ”g%r"# £sg constrained. The

present i nven | on roc orring a |l amnate.of
t her nopl ast i c fi | mgharpeiptisad inghat mrw@reg&aﬁga parriersparyof gagh amttcwnpegtlon havi ng

a surface tﬁeg%éﬁ{ @Hnglhéd {dﬁdéheFa‘R?E?&f zm)drh 3Pie¥s ﬁ\eﬁ?ﬁi’b@groﬁﬂ SataRePBl, with

Al in contact w am nat e by a I'am nation process in
whi ch a coext FUERE $bth@rgaﬁ*éaemﬁ@rqumwH@Gwﬁeglavétesmswa&ﬁmoand@r.Bé heat ed

and at | east Fhﬂl@ﬁdb?'tﬂlé’sdfﬁbé%deésQ)rdNudﬁi@Cbosgés @fdefebémﬁg)wrﬁ&{s and in the
process A and B ar tlons

each v erf
regi ster with one g‘ﬁéttar?gﬁgr?%‘e%’@ﬁ‘ 'glet‘fﬁ 'F égé@n‘fqr‘gﬁ‘l’tﬁpnr‘i’gAﬁgﬁ%ésor ations
in A correspongsten r@ep@hétﬁb@élcomtnamea aaladert the rieatrisrmy that atdéaueamad(and B is

established i rt]heaclglmsécccéped trﬁlé%%?nerrrggrt of the c%anne connec%hag&ween 43 eﬁorahosn formed
inAanda perforatxon in B is confined to a gap of generally about 200 micrometers
or less. For clearer understanding of this, reference is made to Figs. 13a and 13b
in which a substantial part of the interfacial passage takes place through flutes
which are much less constrained.

' The present invention further relates to a process for forming a laminate of
thermoplastic films exhibiting throughgoing porosity, in which ply A having a surface
.A1 is brought into contact with ply B having a surface B1, with A1 in contact with B1,
and A is laminated to B'by a lamination prbcess in which a coextruded lower melting
lamination layer on A and/or B is heated and at least partially melted while A1 and
B1 are in contact and in the process A and B are each provided with perforations
and A and B are in register with one another in such a manner that-essentially no
petforations in A correspond to a perforation in B and the lamination between A and
Bis established in a discontinuous manner such that a channel system is formed
between A1 and B1 connecting the majority of the perforationé in A each with at



between Al and Bi connecting the magjority of the perforations in A each with
at WO 20061072604 PCT/ EP20061000281 3 |east one of the perforations in B

via channel s and such that a majority of the perforations In Bis connected
with at | ed%?2Y&728%4 t he perforations In A via channel s PCT®P29w&60@81 sed i n

t he extrusion process or subsequent derformation processes Al and/or Bl is
provided with surface irregularities formng protrudi ng bosses and adjacent
receding portions whereby at least in a Banner part of the |am nate the gap

between Al and Bl is |imted generally to about 200 pmor | ess and the
| ami nation bleaHPneLf Fheé??VfS[ﬁtlo'b%/ml?e\ﬁ% Changels 28d §ueetha H\alqr'éfa‘gtth?)art ially

nelt the | am paidratidnk #VETs cdhheét@dfﬁrtrssat laéy?oh@bmw beﬁéraﬁ nsaf AUﬁ@&]dhﬁél@' naf t er
refers to a distinctl r ot rudi ng g@rtlono sur face of olynmer film

the smal | est EHARMIEH! We\ﬁﬁﬁ"ésr'P“PFB éPéanséﬁu?ﬂﬁge'ﬁ?’mﬂ“%PTOSE%SGFWat t he

nmost a few m hhd/ored T ie providea vﬂm%hﬂél@earrb@wma f@rumi@; pr@trnﬁumgiﬂcbsgas and f ace
portions is at nmust ., be distinct

but need onl y2 %lmﬁﬁ‘hfecﬁéingp??'%ﬁWB?{GWW%I‘??@?m l?ﬁ"t"ﬁ B%F] fztlé’g afjRatg he-gan

conce|tot ]gf fObéﬂNﬁe') A1tahd Bmgéﬁlgﬁiteaggenﬁ:rams'cotaboumam g b:fnebaaiwmai’eeammawtef use o;
an interfacial .chann i ch conn a series o
por for at 1 ons. PG RAE] PRV gt abASHAORE reStmihatl mah 66 BRYRSER mBlent: on
publ i shed i n dayerf4/ 54793, see especi aI I y F| g. 13. However, in the

di scl i t hi i '

[ Infgr?:tgirgl | (r:]hannI parrﬁ osgé’]?ﬁ's@%éé R%?'Qé@%{rgfgppﬁ gﬁ@@%(oﬁg&ﬁ&t erfaci al
channel s bei nporfior ofdble byrfdceiof @ polymentim, e smallestrimensiorcef which, mesiswednce t o
hydrostatic ppegaufif shr;iséé% XhﬁIQWOS\’\QH\AﬁmﬁIPﬁetkgS FrfuIe %&%cg%@tv@éﬂ%ﬂ{cﬁ viat er

pressure (to raln stor 0SSl bi or ventilation
through the | armrh@n@swfa@emrttonw aitheyoost. a iwv millinzgiresa Therafmsionanusii d

publ i cati on, o8k BAiceaioly GibuiPlatiacaghicesle i fidnelon of a fibrous

| ayer bet ween th I'es wever is not as sinple and not as
efficient as the em%%ﬂeéﬂﬁﬁ'ﬂﬁepbﬁ’f forneg a BuQuoheeiRgipermsdY Med filpdamigla s of t he

interfacial chaipnake §b’aﬁhﬁf@ﬁa¥iﬂl‘dh§nné§§é¥érﬁ'mcﬁ ébﬁn'é@ts'rﬁ\)tﬁéliy'oﬁﬁibléc@@ gap nust
be limted toé(fqrenera ‘%/{6(3 bout 200 mcroneters or |e I.s usually

preferabl e t h$§Mesf priGiationstheples, denong from E‘S(ﬁ&’f"'cai’b%eﬂ'i"%rr'ﬁ‘f?é‘ﬁ'@rﬂ’s and

wgen a B esi St@urbl@heiﬁﬁIWQIA 0£)84 703, byglsapetialy ngfsessawez/er Sn tHeQﬁBudsati:nna gap of
about 50 mcr

b ded
as a few nmi cr@'ﬁe%a(rﬁrg ,apB'l?taF?'bF%%afﬁeﬁ]q%iaﬁt??'wdagﬁﬁ%‘fal gﬁgfﬁﬁg 'Pso?dn Sa’? 2; o
However, geneprbént appiications tiegietetfapialdhanhals being torined by tlbtes abrpmAspar ef er abl y
no | ess than oo, QU8 tndrelBleRbs IohyBfostdht plctare 6 60 HRe tiSrelRIRbST Part-

For
to dynamic water pressure (to rain storm) is high and the possibilities for ventllatlon

through the laminate are particular good. As it appears from the said publlcatlon,
some constrain can be introduced by addition of a fibrous layer between the fluted -
plies, which however is ndt as simple and not as efficient as the establishment of
the above mentioned barrier parts of the interfacial channel system. While
according to the invention the gap must be limited to generally about 200
micrometers or less, it is usually preferable that it be no more than geherally about
100 micrometers, and when a resistance against 100 cm hydrostatic pressure is
required, a gap of about 50 micrometres or less may be needed. The gap may
even bé as narrow as a few micrometers, but formed distinctly as will be described
later. _ |

However, generally the average gap should be no less than 3 um, preferably
no less than 5 pm, over a majority of the area which forms the barrier part. For
most purposes such as roof underlay, “house-wrap-film”, waterproof apparel,
sanitary products, breathable bags and other potential uses, in which Qood



nost purposes such as roof underlay, "house-wap-filnt, waterproof apparel,
sanitary products, breathable bags and other potential uses, in which good
WO 2006/ 072604 PCT/ EP2006/ 000281 4 ventilation or vapour transm ssion is
request ed, Wh¥ogei2el4aver age gap should preferably be necCia®soothmesilOpm
Spot-or |inebonded |aminates, in which the piles are perforated with the
perforations in different pi I es nutual ly displaced, are also known from

ot her patent pubI i cations, as follows. @B A-1075891 (Kaaber) concerns a

ot ORGP YRS o TS BB M R gt Bl o

and vapour, i prefdralipbeine Idssitieen 10pmat | east one of the |ayers are covered by

non- perfor at ed. mat grbel Alodol NEfnd & B i ASE 8RB R8P ihpert Y Part il

so as to |l eave a n-on rto a one hole
in the adj oi npa@orh&y‘@nn difeeshbpiels Inyutydiy displdced, acaaalscb kymvrsiraro nthies paterfit
substantially Hﬁhﬁdnrseﬁ]foﬂ ly orientated filnms nmade from highly
crystalline p rection of orientation varying in adjoining

| ayers in the Iam ﬁ@t/éﬂOTFrﬁQﬂHK@atps)tQ@n@erns adaminate foypackingRemosasy - pr ecaut i on

to secure or ecgnidiah of ﬂ\ﬁ) %%§él’9ﬁa)?yrs Sl’aa'sﬁ‘(ﬁ)he r st‘ﬁﬁ&%‘ ﬁl'ﬁ%&\ﬁ%& wﬁr\‘gﬁblé’?ﬁ%racent

piles fromholes-in one to holes in 0 suc assage
wi || depend oflleydeg B@ﬁ%‘a‘ﬂ) a5ee andg kusmwa@@themo@gum at leastose of th§ma| I

l'am nation i 'iefy@@stﬂréhb\ﬁér&?by ﬁ&fﬁé%@&ﬂﬁte@@m%&ﬁeﬁlawt fh@qarﬁlfnatrBNBéir%Ct uring

webs of material coated with ?’e‘? astic | m especi al coat ed rgea per or
coat ed non- wo?BYPartiph3o ggledeavy aéawfr%raemwwans ‘?B'@F 1oAtdeash

pr eI er albl y by hafamme@d;m@g:raymadref@mr ktRe mEhﬂHalfla)@réjcdﬁssg§$§Jb§faﬁtlallz e
particul ar sanitar er s use such coate
and ni croperfHPQF%%'Oﬂﬂgsoneﬁﬁgdta} Wiaa‘? hﬁ'@?\'%’\iya‘wsgﬂg" ¥"P|%'SV\@B dv;%cgg are
mut ual | y di sploaokehtation vaq/u@nsaﬂjomeg layeaimttﬂiwlammm Ihghislpateat) trerditnoten t he
two webs with,.the {/)Rr Qse t her res .stance to t ssage of

kena caul $ S&ke uﬁ tr Iﬁﬁ E%w@
fluid, but thdeNA0YRIFCRUIOOP RECUSR OrERRMP & Paireapd RLases SLyapon BVRL; her i s
anyt hi ng nent |tmediacemgmsdranghd)lhseinbmaqblyrtg helgs iretive oS+ plyA&GI7O.80 passagegaar d)

' one | ayer - pgiers oh SRR oR b Miteck FRANERIG et el o pni e

in the other Ilre@g@liantname vapour barr| er: offers a resistance to the diffusion

of water vapour thppu dﬂ-'@z&%s%ﬁé&hésé’ﬁ{e% aﬂUf‘aQﬂi} ""?GS%M%HQ t he other,

and enabl es condensed water forne e vaq_our barr.i er
to travel in tcﬁ@teémib@lPc'@t'lF'%@ﬁPQﬂiﬁ"aﬁ@ﬁtG%ow@(/’é@%@ch'ﬁ%wﬂ\r‘% tThe webs st

nent i oned are supplied with micro-perforations, preferably by means of electrical sparks. The -
field of uses are in particular sanitary items. In an embodiment there is used two
such coated and microperforated wébs, and the microperforations in the two webs
are mutually displacéd. It is disclosed that there can be distance between the two
webs with the purpose to set-up a further resistance to the passage of fluid, but ther
is no teaching of how this distance is achieved, neither is anything mentioned
regarding the bonding system.
US-A-4567080 (Korsgaard) concerns a vapour barrier comprising two

- vapour-tight layers. The openings in one layer are arranged in displaced positions
relative to the openings in the other layer. The vapour barrier offers a resistance to
the .diffusion of water vapour through the vapour barrier from one side towards the
other, and enables condensed water formed on the other side of the vapour barrier
to travel in the opposite direction and to be evaporated from the first mentioned
side. This product is mainly thought of as a vapour barrier for use in connection
with roof construction comprising a vapour-tight outer covering. The holes have
relatively large dimensions, e.qg. (if they are circular) the diameter in the layer which



side. This product is mainly thought of as a vapour barrier for use in
connection wth roof construction conprising a vapour tight outer coveri ng.
The hol es have relatlvely | ar ge di mensions, e.qg. are circular) the
di ameter i nVPRESOZPR whi ch WO 2006/ 072604 PCT/ EP2006/ oo‘tff)z(félil’m‘!s‘/“%%bl aced
interiorly can be 20-30 mm while the dianmeter of the other (exterior) |ayer
can be about 5 . Due to the water absorbiﬁg | ayer between the two | ayers of
vapour- tight material it is clear that this product construction does not

exhi bit any regipkadmesriol{ cary B 988ahine wiib &e d?érﬁéteuaﬁheathm@mnw levy@rch the
US- Ai - 2003/ 0165663 concerns a er meabl e yneric

mar ket today requests
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Pl tares whi1 ooy Binorge pBdRles abhihot Hie jRnu bablet aich Batiitre el
net hod \/\hl ch Ipasdagaa:ﬂ)ejweeh therfilmdfrora peddrbticrisnie nbe film tolperfbaiiont ia tleenatber bet ween

the o T1 1 i, 1 PG ABhd B IE IS et o a0l cBpraRRr 1 2t e

adhesi ve applied’in'a sui tern ow of gas from
hol es in the passeagesfhaving aanaximemealimension alinot morsghdvethpen Susb fitmeo filns is

deternined by E@%ﬁé&iﬁrﬁﬁﬂ%ﬁe@for%@m o°f kadé@‘f@r‘fﬁédncdl E%l]'l ;?mgr\tf\fvﬂtlﬁlﬁlat to

adj ust this thi ndustri a | t1 ons especl when maki ng
wi de webs, si neféect that bgyipeteas hactedn ditern, Whllﬁ atlwn@@wgtanw% t@@omrougrethe

| am nating rol illﬁ{ Srhetdﬁly%ﬁé'tﬁ%ﬁ/hkﬁ% @éﬁﬂisb@%r@ﬁﬁ‘@sﬁéd@hﬁ&ﬂ@f Yhe 18R Qistdnc correct

t hi ckness over ngt lers. In the foregoin t he
i nventi on has 'Efg’é’ﬁefh@%‘f’@ B@lf 'W’OY I@ﬂp@ﬁiwmlaﬁer\nnew ys§ of ARLEPTORTIAE whi ch can

wi t hst and hydr gagdeaivk @pﬂre%%ursana?ur@péiﬁéﬂaml@h ammrth@ﬂ@s aug@ froan&|e§in|tﬁéN
passage of vapour and ajr. surface

P oforably hydsOpHIB: @ hierpaae SATGE GBET inecmBans saeiseabulie mst be
taken that t hmndkawsrm&m acnieslv@l0Hawévee aris diffituR Ry adjostithis wﬁcmmmy ruin the
hydr ophobi c gb)et\rt i es it m. Ir %es. Ihus .(?n et?rg;odi TTE t he. product
according to t W i Hﬁ}éﬂ?‘?'msl%‘ipe CHEPDER SR THVERE £ NER ’%%W’F%Bfé?c' PNand 81
consi st of pol pehdrgdrestraction df dedaminatmgeroliérbcy stuseretineagpied adhesparevendy t he
connections. F r It 1S | able that the |l am nate
mai nl y consi st %J;do‘?'IiH (gq‘?'g,eé:fﬁ;ci%ﬁ%ses #ﬁ@ﬁklﬂlﬂ%@% 8frtmé E‘% i ncl udi ng netal | ocene
or polymerised PE niattes forégoing, thedhyentioplydsdreen degérived wjtt pepicolai dew kaar act er
can be enhanceﬂ\a{%\‘ia@%ﬂi@ﬁ' ¢34 vﬁ’fhg’faﬁ&’ ﬂ?dr&l%%re&ruregél*d %Qﬁ\ico\’véter pressure,

but allow passage of vapour and air. For this purpose, surface A1 and B1 are

preferably hydrophobic at least throughout the barrier part. Care must be taken that

the raw materials do not contain any additive which may ruin the hydroph"obic

properties if it migrates.

Thus an embodiment of the product according to the invention is
characterised in that the surface A1 and B1 consist of polyethylene at least where
- they form the barrier part of the connections. For price reasons it is in fact

preferab_le that the laminate mainly consists of polyethylene (HDPE, LDPE or

LLDPE including metallocene or polymerised PE materials or polypropylene). The

hydrophobic character can be enhanced by admixing silicone rubber or silicone oil,

the latter in very small amounts into the surface layer, which in that case preferably

consists of a thin co-extruded layer. However, the laminate according to the

invention can also be applied for certain filtration purposes in which water must be



the latter in very small amounts into the surface |ayer, which in that case
preferably consists of a thin co-extruded | ayer. However, the Ianinate
according to the invention can also be applied for certain filtrati

pur poses iWMORMIGOR6KAL er nust be WO 20061072604 PCT/ EP20UEHE8%41028% aI | owed
to pass with relative ease, and in such cases the constrai ned channel
system shoul d of course not be hydrophobic. ' As nentioned in the
introduction certain categories of strefigth properties are also highly

| portant . FoudiBYRS oA G ARLer 801 HIISLLBY 1 SRLARAPARRRYCY | SLrength

I's particular since eet ual I'S frounted with
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tearing can be achi Gusthria iFHaSRIcATMIAL il GRABALOBS ARGy, an

I nportant enbodi ment e inventron is ¢ erise and/ or B
i n thensel vesargraiso m@lﬁtmmﬁamat@shom wyar filmcanssiost ungierlay, iteaipeapagatiosr i al each
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gener al, the esent I nventi on can carri e out

conj unct i on wiochl detareinationnwhieh egiessdhie nptgh pﬁ@ctganrw e@ing. nthe priforalinas

appl i cations. i QahdB wiPENBe 46HE/ bR IR 'sniall 0r§§udh€ﬁbf‘l%héx%treh§tﬂ expressi on
'main direction of orientation" has beén used. This may require
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However, each bgt]:Neen ﬁme Al ferent strength prope¥hes W(S it03%332w1-) an cri Wr6) -01/654'159‘““' ch
deal with improved strength especially at elevated temperatures. This is eg.
important fof cement bags, which normally are filled at temperatures around 80°C
or higher. “Breathability” is also important for cement bags. In general, the present
invention can with advantage be carried out in conjunction with inventions disclosed
in the said two international applications.

In the above description of cross lamination, the expression “main direction
of orientation” has been used. This may require explanation. if a ply is uniaxially
oriented, or is biaxially oriented with one direction dominating, this is the “main
direction of orientation”

However, each of the plies A and B may consist of two or more films which
exhibit main directions of orientation. In this case the main direction of orientation in
ply A or in ply B is the resultant main direction, which eg. can be determined by
shrinkage tests at elevated temperatures after separation of ply A from ply B.
Normally the separation can easily be done by simple peeling, since as mentioned a



exhibit main directions of orientation. In this case the main direction of
orientation in ply Aor inply Bis the resultant main direction, which eg.
can be deternmined by shrinkage tests at el evated tenperatures aft er

separ at i orWe200/05268 f rom ply B. Normal |y the separati dFTEERGL928Y be done
by sinple peeling, since as nentioned a WO 2006/ 072604 PCT/ EP20061000281 7
strong bonding generally is unsuitable ip the manufacture of
cross-lamnates, causing |ow tear propagation resistance. The shrinkage
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of A and/ or Bsufil@yentnetiieesurface irregularities produced by addition of material or by melt
fracture. , |

In all these cases (i.e. in the particulate addition, the melt fracture and the
stretching irregularity embodiments) the spot- or linebonding must usually be
eétablished independent of the surface irregularities. Meltfracture can, as well
known, easily be promoted in a layér of LLDPE, which is very prone to meltfracture -
if the shear velocity is high and the extrusion temperature low. Melifracture is
otherwise considered a serious fault, but is in this embodiment of the invention

" beneficially utilized.

In still another system the surface irregularities are constituted by
overstretched, narrow linearly extending thinner regions of A and/or B. They create
narrow, linearly extending thicker protruding regions on surface A1 and/or B1. Thfs
is further explained in connection with the drawings and the examples.

Also in this case, spotbonding may alternatively be established independent
of or on and confined to alt or some of the bosses on A and/or B.



narrow, linearly extending thicker protruding regions on surface Al and/or
Bl1. This 1is further explained in connection with the drawi ngs and the
exanples. Also in this case, spotbonding may alternatively be established

i ndependen¥O 28¢6/03260pn and confined to all or some of thBCHBBMREI0BIBIA and/ or
B. WO 2006/ 072604 PCT/ EP2006/ 000281 8 In a particularly suitable system of
est abl i shi ng spot bondi ng i ndependent of r§orotrudi ng surface portions there
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provi des it wichannehiprpeddonnestionsispaighe basis efdbe Sutanwbereanly Arcbagegto tine as
the flutes as jned lan@Srd REmBALY SédméHtally RrBRRE, hﬁﬂb\f?ﬂﬁinﬁfﬂébi@ﬁs f B Rk | e-11ke
aesthetic effect. A special use of this enmbodi ment. i ncluding the
perforations E$#edUAderan anglg tadhedireghioncef thesfiyes and is furlen desciiiedin f or med by

condensat i on @@nkYtBo®thith FRysS13esd b.and rel ease this water as vapour on the
ot her side. This p[l_%duct IS charact rise t he cha(%nel s fornmed by

. d i t hat t
the narrow, thinner "PEYFEIRdIaRY BrOAU rgwﬁ%p@ga@on&&m%w@u% M- dfoi ce of
pol ymer mat er itivd Srodudtiwhchadtill hasisdt baem pérforatbd i eordidendearsinvention in itself

and is useful for several purposes, since the flutes in ply A provides it with stiffness
in one direction, and the narrow linearly extending segmentally stretched thinner -
regions of ply B provides it with improved tear propagation reéistance, at the same
time as the flutes as well as the pattern of thinner regions provide a textile-like
aesthetic effect. o '

- A special use of this embodiment including the perforations concerns a
laminate, which is able to absorb water formed by condensation on one of its sides,

- and release this water as vapour on the other side. This product is characterised in-
that the channels formed by the narrow, thinner regions are hydrophobic as
achieved by the choice of polymer materials, while at least a part of the channels
formed by the flutes are hydrophilic either due to contents of a hydrophilic filling
material in these channels or a hydrophilic coat on the part of surface A1 that forms
walls of these channels. The hydrophilic filling material may eg. be in a form of yarn
or fine hydrophilic granules. The application of filling material to the flutes is
described in the above mentioned publication WO 02/1 02592.



formed by the flutes are hydrophilic either due to contents of a hydrophilic

filling material in these channels or a hydrophilic coat on the part of
surface Al _that forns walls of these channels. The hydrophilic filling

material Q200784 in a formof yarn or fine hydrophi RGIERIPNIN8E. The
application of filling material to the flutes is described in the above

menti oned publication WO 02/102592. WD 2006/ 072604 PCT/ EP2006/ 000281 9 In
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t han about O ”8‘?95'0{37? B?%g%ﬂ“ %ﬁ?g’]'aquwﬁgpﬁﬁﬁ‘gﬁécwlﬂpnavﬂﬁ%?’ Lébl y be
general | y betdiregionabout 0.05-0.2 mm Both plies A and B may have
interfacial surface.irre ariti f L.n.which case
the two |inear pa P%f??{@og%hﬁlban% "asscge r@ggoégghso&%gp eraﬁqer}é 'HF‘&% this, one
ply may be embthedkickesices regdreshdinis promdieadmrgmﬂar&lwmﬂcontdolted(and(stabm‘ a

coext 1 uded ek Bhioleroleditont & (ARG o 13 hIcARREIRPA g | aver)

whi | e the ot her . ansver se
direction. TrPéeferablygberélMisiOh@emeeﬂéudbmeacmmnee@g@us lsmp Iseggnthan abowt r et chi ng

transverse @49 Shiosid Ao oithicf/hd RePASR 8o 0o the Uik bine e for mer

case preferab nmeans of ‘I nter roove ers with circular or
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i nt er meshi ng YA bAY B]ASY have interfacial surface irregularities formed by such

embossment, in which case the two linear patterns should criss-cross each other.
To achieve this, one ply may be embossed and stretched in the longitudinal
direction of a coextruded web (coextruded in order to obtain a suitable bonding
layer) while the other ply may be embossed and stretched in the transverse
direction. The embossment is preferably carried out by segmental stretching
transverse to the direction in which the bosses shall extend, in the former case
preferably by means of intermeshing grooved rollers with'circular or helical grooves,
and in the last mentioned case preferably by means of intermeshing cog-rollers
which have the cogs extending generally in the axial direction.

Alternatively both plies A and B may be prepared from a tubular coextruded
film, which in lay-flat form is embossed and orientated in its longitudinal direction
and subsequently hefically.out to form a web with orientation and embossed pattern
on bias.



whi ch have the cogs extending generally in the axial direction.
Alternatively both plies A and B may be prepared froma tubul ar coextruded
film which in lay-flat formis enbossed and orientated in its | ongitudinal
di recti on WaAPHI8ELquently helically. out to form a weRCTER2A0600928ht at i on
and enbossed pattern on bias. WD 2006/ 072604 PCT/ EP2006/ 000281 10 Two such
webs can then be lamnated with their ori(gnt ations and enbossed patterns
crossing each other. In all cases the (generally uniaxial) orientation may
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rollers on whigklandiRgbEssE Bndl FdcRHiKg Kifn Qcﬁrtléﬂssﬁ*féWrrﬁrQSﬁheh%ter%béd"}éébn{ito
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cover this and convert the unaesthetic. effect to an aesthetically pleasing effect, an
embodiment of the invention is characterised in that the segmental stretching is
carried out with grooved rollers on which there are intervals of missing cogs, fo
obtain a stretching result in which there occurs a regular pattern of .parallél linear
regions, which are without receding portions and have a width at least 10 times the
average width of the receding portions.

A further improvement in connection with the segmental stretching of tubular -

- film between grooved rollers, subsequent helical cutting, perforating a‘nd

crosslamination is characterised in a process that the perforations in the two plies A
and B formed in a regular pattern, and the directions of the criss crossing arrays of
receding portions are coordinated with this pattern in such way that essentially no
single thin portion in B leads from any perforation.in A to any perforation in B.

Furthermore in this connection it is an advantage that a fluid under pressure,
preferably air, is passed through the Iaminaté from the ply A side to the ply B side to
bend the receding portions in both plies in the direction of this flow, whereby



and B formed in a regular pattern, and the directions of the criss crossing
arrays of receding portions are coordinated with this pattern in such way
that essentially no single thin portion in B leads from an erforation in
A to any p¥PreldfI%h in B. Furthernore in this connectﬂ%ﬁi“”ﬁlﬁl20 600281 advant age
that a fluid under pressure, preferably air, is passed through the |am nate
fromthe ply A side to the ply B side toﬂbend the receding portions in both
plies In the direction of this flow, whereby WO 2006/ 072604
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tenperature, but ayers 1n the ply 1n so state. ’Detal?s are the
par anet er s of twepatteras ¢rissgrensseeketheay be critical, but can easily be

established by a pehg@asotsidt s8éi ﬂlﬂeﬁjnhé'ns‘i’dm%ﬁﬁsmea@dW@ﬁﬁ%%sfnb'ar%rd Simlar
is true for the |lam nation process In nmbodi nent s e invention in

whi ch the sur fr@@éwhlcl"é@ﬁ?éﬁ‘ﬁef PRgraygdattgrmaed whichwotksungera Bighfollsy addi ti on

of a parti CU'p?éééuf@ég%msﬁé séi-hdre rdbﬁ@? r@ﬂérl Q'He |rcﬂﬁffgrpr@éesé\sﬁ6lﬂe‘l Ffef&ablil n these
enbodi nents the roller Eess re an the roller surfaces

Shich for m t haSa HEGa A e BIvR R STapTT e o PHCH R o taé Y 4 STHSBS ance. 1 1
It he pressure :Al:/?taue@ré the/ pafabrmglds of tiid r@ﬂln? sm:ﬁ@cmay becritical; But dah%éﬁlyr‘?y be

ar ger areas not on { t he res e ls too | or one
or ?he rol | er @P%ﬁgytaoogr%o&\ql% s[kﬂauq%bo&smggt cﬁgfysﬁ%ﬂ@st 0 each gt her to
such an extent t hatslmulan!isetrw fol theddmibatichquroneds inrthe efmbodiaientsand eegavenjion
However, it 1§,Q0knHd durabd hrebBlarifbs™id fAPRedby Meftfiddiird of By YGRS & 11 M

| am nation to . .
particulate material to the lamination layer of A and/or B. In these embodiments the

roller pressure and the character of the roller surfaces which form the nip in the
lamination process, is of a high importance. If the pressure is too low or both roller
surfaces too hard, there may be larger areas which do not bond at all. If the
pressure is too high or one or the roller surfaces too soft, the two plies may bond to
each other to such an extent that there will not be formed interfacial passageways.
However, it is not difficult for a person with skills in plastic film lamination to
establish suitable parameters for such lamination.

-In order to obtain well-controlled and exact displacement between the
perforation in ply A and ply B, the two plies are preferably perforated together with
the lamination layer on A facihg the lamination layer on B. This common perforation
is carried out after the creation of surface irregularities, after the orientation, and -
after spiral cutting of tube if this process is applied. In line with the perforation the
plies are separated but move parallel together towards the heat/pressi.lre lamination



establish suitable paraneters for such lamnation. In order to obtain

wel | -controll ed and exact displ acenent between the perforation in ply A and
ply B, the two plies are preferably perforated together with the |am nation
| ayer on AW@@1084726%e | ami nation |layer on B. This comorPQI&EH00540026n i S
carried out after the creation of surface irregularities, after the
orientation, and after spiral cutting of tube if this process is applied.
In line with the perforation t he pIies dfe separated but nove parall el

t oget her towar
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| at eral di rect"Hp]@ |abt<IJAPlee%ﬂ6ﬁ>” perforation can be carried out by neans of

needl e rollers a reciprocating novenent of one or nore rows of
needl es. The si ze dhe coremiap Ipedoratien earndoesartidseouys by meaas ploreedisholgrsiogdher al | y
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same ply shoulfdf ”&é'rhé(rﬂ?ﬁ periasationp yeuld genatativbe %‘?P@f(é‘r A ymdpeagh of the flatspm  The

l'ocation of t fbﬁn&%ﬁd‘ngrﬁfbfe%b?’y d&rie#all?‘éb&ﬁ'dzlo Q%rﬁtandrtﬁé‘G@anc§8§tWebH relation
to the |nterfaC|aI channel system  The perforation can take place hot, i.e.

under | ocal méeighRerrdelesipong andsthe same ply houldigeneraliy bf aqub R-5rRM¢ he

advant age t hatpréfbnfab@%ibbmr@s-mm&nwrhé lobauoﬁuﬁ fr@ﬂmmbus wilofhalRloewti ch i's
generally UI’IOI‘I%F[)'[ ated and % L‘R’E %medl ately adjacent material.
This gives a tf ”Tég?%?"a{ﬁ'?'%tf)é'&?'” C'é ARLSYSHIB®t strength properties of
E) he | am nat;a h|—|ot neebeng’ag?n%maké)ﬂa@amau iesd undigr |d33ya| mglﬁn@oﬂhe ptids, oeedl eshor
y neans o o} e a ur sed N _connec Wi t

DY gson and 10K 1Ot RBISGBRIe afenlath MR e R 4IRES i beSUBER o st B

t oget her, the rsaﬁpmaﬂamlcbns gdnerdliy enpilientedechandethickerthan tieiimmediatelcédjacenheeded i n

or der 101! ou kb HhiiRlyela I8 6GHEN ol iSRRI ES ¥ ShorkBGroBllGe DT or o

the nolten materi ' oralonls vvhenthe
hol es are of tditheneminatendipt petferatiors¢an belczalrr@aéicuatmemeah@of&qmmdlmn’m ly be

formed a smal 'médr@%fﬂ&léﬁéﬁh bﬁéﬁe@%ﬁuﬁlﬁ&r%uécf&sé‘@ﬁfbomﬁ’é& nﬁlﬁﬁg% 'daig bCan be

| ai d down to one side by passage over frictonal sur face as to keep

the hol e cl earf hQSPeﬁﬁ’ﬁ't'%S'CBWéWd tiog phesyarq)a%'@aaj@d tngetheprilee srpamlio of shar p
bl ades. The | ahé Blesaér p&f&étw AR )6 neBBYY Mt tGallw RBYnUga endl ess novi ng
bl ades. In fact the precedi ng process which uses needle rollers or simlar,
needs displacement of the holes, must take place before the molten material solidifies.

When cold-perforation is used, and when the holes are of the mentioned relatively

large size, there will normally be formed a smali filap adjacent to each hole in each

ply. These flaps can be laid down to one side by passage over a frictional surface

so as to keep the hole clean, or may be “shaved” off by passage over one or more

sharp blades. The latter may be stationery, may vibrate or may be endless moving

blades. In fact the preceding process which uses needle rollers or similar, needs

not really perforate the plies, it is enough that they form deeply protruding thinner

“bosses”, which then can be cut off by the blades to create the holes.

The needles or similar devices used for the protruding may be formed as

suitably shaped serrations on blades to form a “needle roller’, several such blades

may be assembled in close proximity to each other on the surface of a roller.

Alternatively one or more such blades may be assembled on a reciprocating device.

This is a simple method of arranging the “needles” close to each other and

renewing them when they are worn out.



not really perforate t he plies, It is enough that they form deeply
protrudi ng thinner "bosses"”, which then can be cut off by the blades to
create the hol es. The needles or simlar devices used for the prot rudi ng may
be formed W9 20872644 y shaped serrations on bl ades to fBEFHER0GWA!e
roller", several such blades may be assenbled i'n close proximty to each
other on the surface of a roller. Alterﬂ$tively one or nore such bl ades may
be assenbl ed on a reciprocating device. his is a sinple nethod of

arrangi ng the "nee p r they are
worn out. WD 2006/ %ﬁ%&%@@b@ﬁs%&%ﬁ a"??j'?ar‘{aﬁ’%g 'Cﬂ'gra%%‘%% y the
two plies A ahdtiBnushbe understasdihatdhare ganies ttheirlies fayming anafpgeous ghanaelder st ood

that there ca@o,lmae {wt StaftdiiSSlahr 98 49 aanal ogous channel  connections, as
stated in clains 22 a Jﬂé‘ 8- Thus a further ply C can be added on surface A2,

which ply C siml af"h%ﬁ@@"thglﬂibpﬂ‘é‘d bﬁnﬂdﬁe‘éo'h’éﬂ gee fdeWBich plvrG simileioifs. The

latter are of fs§;§ﬁlre6 ﬂﬁtﬁb'nYrﬁtrth&b 6f%ﬁo%6ﬁ§r'ﬁfelléﬁbr'aff’e Hifset reathB s fhedl € in
simlar nmanner connecti ng channels forned between the two series of

per forations. PEHRAtIABK, 8BHHIEER #1640 §‘5Wﬁ’rm%'§'§rﬁ°’lf§f’mge‘rha”f3§? formed anot her
enbodi ment a betedR theivg sriésSofaiéaohtions. SEichanén E&memmnmnyeih bakigi larly is

supplied vmtha | titude s _off relativ

perforations a@hﬁrFH@P@R@PL Uﬁﬁ‘ﬁ’aﬁq}‘rgr's e@cﬁaﬁi Lﬁ&%ﬁéﬁﬂ'@?fép'r & ned
bet ween t he t\eomﬁﬁy is&sipplizd withrd muléfute 6patordtidfs bﬂ\sieﬁli'élﬁta/%Qo trléaodnfomﬁohs
connection COE{E%I ses a barrier can an _essenti al
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pgr for at e](cj_ }/vr toh germ‘réﬁnnata(tj thesnterphass. dtauh sach bomleetronrxmrrfmrseeta barsier part. heOI

acen ilm Suc X n
Shjoul d preferably Elg%g\?eﬁerﬁ{:%r{%%o%%% §§senﬁa§§rg\?eirﬁ%&b %’%ﬁ Oﬂgg}v\g%h%gggh | ayer
in the | anm naf thedaroioai@iafiimi whicihés pembraind with mt@npp@ﬁadlaowh theke pl ace
under vSe.of | penEElgihd AR AN SLBH Bidedirh BaE td REEBOGE e, | aD | e

rest of the Izgm nat e I on concerns not uct, but al so
t he met hod and@ndgppdd Breipsally pe pagntalgd. i anggrsaive h@aﬂlag bgtvoren eneh ly@rdmt i on

wi Il appear f rt%hhﬁt@&é‘c%m'tﬁwmdérﬁr% BRGuId praferdbly flke lpladde LinadMiise s shows a

section through a | am nate accordi ng the 1 nvention, represents an
enbodi nent i n CRA¥tREEd faaniration davers W'FH@%'T"%Q fange OWRA theR t%reabrfrtawamr@te

interfacial capi Ilarhyuﬂamqsaweéfrﬁs AGHRlyXhe plod6RObtAIsTRAe RRERARNEN PIY A and
both plies A and I.n r\;am;el ves are cross |lamnates; Fig. 2a and b

illustrate théapﬁffﬁﬁ'rsé?rdﬁa IR T raki ng the product of Fig 1.
Further details of the invention will appear from the accompanying drawings,

of which

Fig.1, which shows a section through a laminate according to the invention,
represénts an embodiment in which the surface irregularities which establish the
interfacial capillary passageways consist of spotformed bosses in ply A, and both
plies A and B in themselves are cross laminates;

Fig. 2a and b illustrate the apparatus for making the product-of Fig 1.

Fig.2a in principle shows the line, and Fig.2b is an axial section through the
surface parts of the male and female rollers in the position where the embossment
takes place.

: Fig. 3 are two flowsheets showing two lines which together establish the
process according to another embodiment of the invention, namely the embodiment

~ in which the surface irregularities are formed as continuous longitudinal bossés by

transverse stretching between grooved rollers, and the film thereafter is
longitudinally stretched, while it is in tubular, lay-flat form, then helically cut,
perforated and cross laminated. '



Fig.2a. in principle shows the line, and Fig.2b is an axial section through
the surface parts of the nale and female rollers in the position where the
enbossnment takes glace Fig. 3 are two fl owsheets showi hg two |ines which
toget her QWA he process according to anot her eﬁﬁgg?ﬁgﬁpmgF‘the

i nvention, nanely the enbodinent in which the surface irregularities are
formed as continuous | ongitudi nal bosses,pby transverse stretching between
grooved rollers, and the filmthereafter 1s longitudinally stretched, while

't is in tubular, igys bhigh céﬁésgbnamr@h&rswbwdanwmoﬂo%ﬁééié@ﬁ&%tﬁ@d Cr oss
| am nat ed. WO 2006/ 72604 PCT/ EP2006/ 000281 14 whi ch corresponds to

the | ower onelinsrofarparaiys whichpererr gedoration of the twp,qli@s ofang Fateeethers thgAi ch

perform perfoééﬁaké-’té'A‘Hnthh%lsblé@e Bld ;féﬁoét.aﬁsima érﬁwwgmngttﬁ@ﬁ diffefp@r ate A and
B, displace th ons in A and B by giving themdifferent |engths of

a
travel, and f|eﬁﬁqrr)‘ﬁ§’ V%\‘f?, 7ag énallydgmpingte AR B-5 shows two i nt er meshing grooved

rollers, which pr orétgcasﬁdm twg liftéRishing lgfodged Rillbis] wisicth prodasdnhefsudiget i nuous
Iongltudlnal boss es. neasur.es are ' 6 shows

I ly; Fig.
2Tl 11 eq 1 oftgEuATssy s golsbeus TPagiteiRel hices Beitlegifaeatiet ph Chrougn
a surface of ekemplesdrty; Fig. 7 is a mcrophoto of the crosssection of a) a
I t udi nal | ted t at li ed
e eomoE B aNEH eflusd B e B o B RIS HBRAE on e )
a transver sel yedion émoaghealsiptage ofihgsolle8a and b represent a nodification of

t he apparatus sho 0. F h y ation here are two pairs of
grooved rollers \/\D\Afrg] f‘lselrgrc;oihoforhftﬂetérgsag&qlofm ?ndl cated by broken I|ines,

wher eby the pattera aalbneitudmﬁymantat@mplbé, Whigle beforertoauovientatidrenvassuppliass
i ndi cat ed arewﬁl’fagﬁéeﬁ%n%%'sé’merﬁ'ggrallgla:gﬁlhﬂé“’gm{)cﬁgn 58reRfatiofldrangement and Fig.

8b the operation the co represent the roller set-up for
perforation with hexa g@?&"aﬁséld Oﬂbmta@ésply Fig. 9a is a section perpéendicular to

the axis of the r0h|k3§r§a arﬁl@reﬁf&en@ﬂno&{"&%n oftRé apsrstus QRBRA RFig.®. I 9. 9a,
the section x-x in %62@[1#1 10 shows, in principle, a section through

the | ani nat e, thmegfi B¢ arg&&%r&qﬁemw %’Sr‘ﬂoﬂﬂ'l‘ga'" fegiptiaben” 8&r f or at i on.
The secti on | seatealthBhokehiifes Wﬁfdb@ﬂ%tt@ﬁﬁ@@nﬂo@srﬁeﬁﬂﬂnIb@ﬁuﬁ@rndl cular to

ﬁgrtels ngﬁgsegggé@gﬁg:ﬁ&q rHeasuges lnc}cated are e%(r%pqlgls (e)nl()? Flg aé"‘gr?éw trh{e%lleer pattern of

arrangement and Fig. 8b the operation of the cogs.

| Figs. 9a and b represent the roller set-up for perforétion with hot serrated
blades. Fig. 9a is a section perpendicular to the axis of the rollers, and Fig. 9b
-shows, enlarged compared to Fig. 9a, the section x-x in Fig. 9a

Fig. 10 shows, in principle, a section through the laminate, which section
- passes through the middle of a hot perforation. The section is paraliel with

continuous bosses in A and perpendicular to continuous bosses in B.

Fig. 11 is an example of an appropriate pattern of holes and embossment in
plies A and B when both plies are supplied with continuous, linear bosses, and the
bosses in the two plies criss-cross. The pattern is such that fluid never can take a

. straight route from a perforation in A to a perforation in B, thereby optlmally utilizing '
the valve effect of the thin regions between the bosses.

Fig. 12 is a longitudinal section through the film shown in fig. 11 when it has
been under influence of pressure from a fluid on one side of the laminate. This
drawing illustrates the valve effect of the thin regions between the bosses.

Figs 13a and b shown an embodiment of the invention in which ply A is
fluted and ply B flat, but supplied with bosses, whiéh together with the basis of the
flutes in ply A, form the interfacial capillaries Fig. 14a is a section perpendicular to



plies A and B when both plies are supplied with continuous, |inear bosses,

and the bosses in the two plies criss-cross. The pattern is such that fluid
never can take a _straight route froma perforationin Ato a perforation in
B, thereby ¥pi( ?f&'{ P4 utilizing the valve effect of the FCAER20064908%s bet ween
the bosses. Fig. 12 is a longitudinal section through the filmshown in fig.
11 when it has been under influence of Qﬁessure froma fluid on one side of
the lamnate. This drawing illustrates the valve effect of the thin regions

bet ween the basSHges Jﬁhmmh%x@ﬁdndaﬁmny BntrfEPEELIIBNindRl ah BAglE Ay Bdthi on in
which ply Ais  fluted andmﬁ)1H but lied wth bosses, which

toget her wit h of ihgse, diggeions, Figr 4R %?WF‘@CB egfg SeFQﬂ“M"FWétepﬁtsé’rSf I8 &%
capillaries Fiiga. 14a is a section perpendicular to WO 2006/ 072604

PCT/ EP2006/ 000281 15 he fl utes I tudi nal |
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shows a di f f elreehtichdn Whizh,the mhse@,tvﬂﬂbhaestabhsh 1h9 ng@t theirftarphEa‘,egarelf@rmapresents
a cross lamn t nven i n which
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mel ting tenperature co S st anot her enbodi ment
of the invention, iFig.Whirenieseatsstillgngthersarabadimeyit ot ierauentons it whieh eaeh
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bet ween groove transverse orientation extends over the
entire film sd'iaf‘a‘@ése qriegtation Retwepp graouedEoliefsewRish BansYarse Oﬂﬁ“tﬁvﬁé‘ i nvent’i on,

i n which the |é51{e@a§ggérq1ﬂ,e efth@fintdurRyst emis produced by embossnent of one
crossl am nated ply A and $)t0t | am nation of this P?r{lwl th crossl am nated ply
)

B. The spotlari i ngfg J# Mustrategppc.gmbegimenof Higdaveation, jin wiigh the BRMAGY show a

| ongi t udi nal %aﬁﬁe&éﬁ@ﬁ@pr&@ﬁeﬂ eﬁfboﬁéiﬁentbammbgla(muhat@amybneamther) Not e
that the scale oﬁ kness an fhe scal e of

Lhat ot her 5 inStasifGiehat fuib ik Ru sfPeRaL T Bssot; The SRABEindinh imee ar ©
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Prior to the digger ﬂan itnsasfe & thendther allrmenaom;aﬁwm*ammapm hag kaenm@stablishedugh each
of the plies Anough lower melting surface layers (3) and (4) of each ply. The latter are

uniaxially oriented and crisscross, A and B are both crosslaminates. The films have

been laminated under use of meltextrusion through meltextruded layer (5). Prior to

the lamination of A and B there was made perforations through each of the plies A

and B. Those in A are displaced from those in B. Perforations (6) lying in the view

section are fully drawn, while perforations outside the view plane (7) are shown with

interrupted lines (see Figure 2).

With reference to Figs. 2a and b, this structure can be produced as follows:

Upstream of the driven rollers (18) and (19) plies A and B are perforated by driven

pinrollers (not shown) which are synchronised with'r'ollers (18) and (19). The

surface of roller (19) is supplied with protruding knobs (20) and roller (18) with

corresponding holes (21). Roller (19) is heated at least to the melting point of the

lamination layers, but considerably below the melting point of the main laver.

Hereby ply A is embossed. Together with ply B it is transferred to the nip between



and B. Those in A are displaced fromthose in B. Perforations (6) lying in
the view section are fully drawn, while perforations outside the view plane
(7) are shown with interrupted li nes (see Figure 2). Wth reference to
Figs. 2a an@2%0?%49% structure can be produced as fol |l ogﬁ;/EPz?%g’?qz@am of the
driven rollers (18) and (19) plies A and B are perforated by driven
pinrollers (not shown) which are synchroyd sed with rollers (18) and (19).
The surface of roller (19) is supplied wth protrudi ng knobs (20) and
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of orientation, and it is believed that a velocity difference which produces, in
combinatiori with the intermeshing between. the grooved rollers, a pulling force
under about 45° to the direction of orientation, will be ideal for optimization of this
effect. The step 2) process and apparatus are further explained below in
connection with Fig. 5. ‘

With respect to step 4), it was found that the highest longitudinal stretch ratio
and in general the best strength properties can be obtained when the
“semifibrillated” film material is allowed to-contract in width, preferably almost freely.
To get the safest process and obtain conveniently high stretch ratios, this step is
preferably carried out between two or more closely spaced rollers moving at
different circumferential velocities. Before entering these stretching rollers, the ply
is preferably brought into a pleated state with the pleats parallel with the direction of
stretching. The pleating must be sufficiently deep to facilitate the stretching, but
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inherently cause a certain transverse expansion, which tends to make the film
wrinkled, and such wrinkles must be removed by suitable tentering means, e.qg.
banana rollers. "

In the second process lines of fig. 3, steps 6), 7) and 10) are well known
from present cross lamination technology. Thus, step 6) is known from US-A-
248,366 (Rasmussen). However, the segmental transverse stretching between
grooved rollers (step 2) may cause the two sides of the lay-flat tube to block
strongly together even though there should normally not be any contents of lower
melting bonding component on the internal surface of the extruded film. However,
this blocking can conveniently be eliminated by a bubble of air, which is kept
entrapped between two pairs of niprollers installed in the “tumbling” unwind part.
This unwind part is shown in the above mention US Patent. |

Cutting angles close to 60° or close to 30° are generally recommendable as
giving a tear propagation resistance in the final laminate which is significantly higher
than the tear propagation resistance of a corresponding 45° cross laminate. The
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Pltes A and B ars Sei Med molional sliacks call 8.9, Sordist Of &by o>+ (106) and
"Plies A and B are separated by means of the idle rollers (105), (106) and
(107), whereby the position of roller (106) or (107) is adjustable to effect and adjust
the displacement between the perforations in A and B step 9). All rollers are
practically parallel with each other, but roller (106) or (107) has adjustment means
which enables a fine adjustment of the lateral position of the perforations in A
relative to the lateral position of the perforations in B. The frictional surfaces (103)
and (104) can be substituted by shaving blades, preferably in fast vibration
perpendicular to the movement of A and B. Another alternative, which is preferable
for obtaining optimum strength properties of the laminate, is the hot perforation
process explained below in connection with Figs. 9a and b and Fig. 10.
' The level of bonding strength is a compromise, as usual in cross lamination
technology. On one hand the product must not too easily delaminate under use, on
the other hand a high bonding strength will cause poor tear propagation resistance.

A proper level of bonding is achieved by a suitable choice of lamination layer.
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. A suitable industrial method of making a relatively exact adjustment of this
curvature is first to make the edges really sharp, then round them by electrolytical
polishing, and finally carry out electrolytical Cr-plating. These electrolytical

~ processes must of course take place under precisely established conditions.

In Fig. 5 the width of the thin regions is shown to be about equal to the width
of the bosses. In this embodiment of the invention it is preferred that the thin
regions in the final product should be narrower than the bosses to give the product |
good stability. However, Fig. 5 shows the cross-section of the laid-flat tubular film.
while it is tentered, and the width of the thin regions will be reduces when it leaves
the grooved rollers. Furthermore this width becomes pronouncedly reduced during
the subsequent longitudinal stretching. At the same time the bosses undergd a
very essential reduction of thickness,. by a fabtor almost equal to the stretch ratio,
while the relative reduction of thickness in the thin regions is much less.
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In Figs. 8a and b, one of the two pairs of grooved rollers, namely (118) and
(119) have only one relatively sharp edge on the crest of each circular tooth,
namely (120) in the middle of the tooth. The teeth on (118) and (119) are mutually
intermeshing, each making one stretching zone (thin region), and the two pairs of
grooved rollers are in “registration” such that the middle of each tooth on roller (119)
almost touches the middle of a tooth on roller (112). In Fig, 8b the registration is

. indicated by the dash-lines (121). Means for securing exact “registration” between

grooved rollers in the manufacture of the latter are known from WQ-A-02-102592.
As a result of this “registered” transverse stretching the film will have formed two
bosses (122) on each crest of rollers (112) and (113), and thereby a still finer
pattern of embossment is achieved. '

In Figs. 8a and b, rollers (112) and (113) are installed downstream of rollers
(118) and (119). It can also be the other way, namely that the former are installed
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material soli d
thlS peeling, when done quickly enough, does not cause any formation of fibrous

protrusions. The peeling takes place under use of bars (127a) and (127b).
Hereafter mutual displacement of the perforation and lamination is carried out as
explained in connection with Fig. 4.
Suitable dimensions of the serrations on the blade are e.g. cross-section 0.2
mm X 0.2 mm and length 0.8 mm. - The cross-sectionai dimensions 0.2 mm x 0.2
"~ mm are also suitable for needies which perforate by cutting at ambient temperature.
In Fig. 10, (128) shows the ring of molten, generally unoriented polymer
material ‘around each hot perforation. (129) are thin regions in A. Thin regions in B
are not shown since it is considered that the section follows a boss in B. The ring |
causes a pronounced cavity between A and B in the immediately surrounding paﬁ
of the laminate, but this portion is not wide enough to disturb the resistance to
hydrostatic pressure.



this peeling, when done quickly enough, does not cause any formation of
fibrous protrusions. The peeling takes place under use of bars (127a) and
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The shown patterns of thin reglons and perforations is only an example of
this valve effect. The valve affect can be enhanced by giving the laminate a
permanent structure as that shown in fig. 12. For this purpose a hot fluid, preferably
air under a suitable pressure can be passed through the laminate. This can e.g. be
carried out by drawing the laminate under longitudinal tension over a microporous
heated bar while blowing pressurized air through the pores of this bar. The surface
of the bar can conveniently be rounded like the surface of a roller. The heat will
stabilize the bent shape, but the temperature of the air should not be so high that a
significant transverse shrinkage will occur. For polyethylene or polypropylene
based laminates a temperaturé around 70-80°C will be convenient. Edge/guide
means may be applied to eliminate transverse shrinkage. Longitudinal shrinkage is
avoided by the longitudinal tension.

In Figs. 13a and b a part of the interfacial chénnel system is channels
formed by the flutes (9), while the constrained part of the channel system is formed



The shown patterns of thin regions and perforations is only an exanpl e of
this valve effect. The valve affect can be enhanced by giving the |am nate a
per manent structure as that shown in fig. 12. For this }Q’Hgose a hot fluid,
pr ef er abl yWO2096/0728¢r a suitabl e pressure can be passedP€HEBRQIPPIFE

| am nate. This can e.g. be <carried out by drawing the | am nate under

| ongi tudi nal tension over a mcroporous ohgeated bar while bl ow ng
pressurized air through the pores of this bar. The surface  of the bar can
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A and contains strips (c) is oriented in the direction shown by arrow (13).

Perforations (14) in A are shown by full circles, and perforations (15)in B by dotted

circles. They are mutually displaced, but there need not be coordination between

the strips and the perforations. Due to the surface roughness, fluid can pass

. between the perforations in the two plies, and the passagé is very narrow, creating
resistance to hydrostatic pressure.
Fig. 15 shows a cross-section of a laminate according to still another

embodiment of the invention. Each ply A and B in itself is a crosslaminate, and the

bonding between A and B takes place through lower melting surface layers , but this

is not shown in the drawing. As further explained in Example 5, each ply has

longitudinally extending thinner/thicker regions, which feature inherently is a result

of transverse orientation between grooved rollers, and normally is considered a

drawback, but in this embodiment of the invention has been beneficially utilized. It

is intended that the undulations in the surfaces which face each other; on one ply



(b) is oriented in the direction shown by arrow (12), and the sub-ply in B
whi ch faces A and contains strips (c) is oriented in the direction shown by
arrow (13). Perforations (14) in A are shown by full circles, and

per f or at i oW® 20068572604 B by dotted circles. They are nutREVERR0e/MWM8Aced, but
t here need not be coordi nation between the strips and the perforations. Due
to the surface roughness, fluid can pass 4betvveen the perforations in the
two plies, and the passage is very narro&/ creating resistance to
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cl osed by the as s
The purpose ofadahﬁedt@baaﬁq@t%yc@dﬂ@n@roduce and test a sarrpl e of House- wrap-

film in. principle ﬂr&e%\ﬁ;? ﬁﬁ%ﬁu@mwd ] éoeﬂraa@'a tnbwﬁﬁﬁ?hém' nnﬁs%fr e

and using the equipnent I's equival ent to aratus of Figures 4

and 5, howeverMfhef-& coviehereis Wﬁﬂpbﬁ@? witthalout A8 % qurfa%lquwmh ¢pistrp i s

manuf act ure of| | HPEMRYInG w110 BRG &1 itd dxtdTiof éleéanDRE/ @fa p&Yrhed blerfd ahaﬁt@uer ed on
its |nter|or S|de vmth about 15% surf ace | ayer consi sts of

having mf.i = ppdugs gt yhanpreprigis tempeiatuss a@owi FW SP@%’BQ that 1581 DIPRRIFNCBNG
adapt ed to prregistafcetiecamed Rt ION) drdiridt §ERBN thatdetanfindtidRbederhesSa pidblepilg t hat

tear pr opagat Illg)prylaropriate temperature means that the lamination temperature must be so low that
shrinkage of the oriented, heat stabilised films can be avoided by use of simple edge-
holding means. For this purpose there is chosen a blend of 85% of the above
mentioned LLDPE and 15% of a metaliocene VLDPE which starts meltmg at about
50°C and has the same mfi, trade name Affinity 8100.
The blow ratio is limited to about 1.2:1, the gap of the exit orifice is 1.5mm and
the final thickness of the extruded film 120um. There is hereby introduced a relatively
. high melt orientation. The tubular film in lay flat form is embossed by segmental,
transverse stretching, then in line herewith longitudinally stretched in ratio 3:1 and
finally, stillin line, heated to QO?C on rollers and at this temperature allowed almost free
contraction for stabilisation. | .
The embossment by segmental, transverse stretching is carried out at 40°C in
the manner shown in Figure 5. The thickness of the circular teeth is 0.3mm and the
division on each roller is 12.0mm as also shown in this figures. The edges on the
circular teeth have been rounded by hand, the radius of the curvature being about



resi stance becones too | ow, and not so weak that del am nation becones a
problem Appropriate tenperature neans that the | am nation tenperature nust
be so low that shrinkage of the oriented, heat stabilised filns can be

avoi ded by WR¥%¥P 24l e edge- hol di ng means. For this PGIFELW6PHRE | s
chosen a bl end of 85% of the above nentioned LLDPE and 15% of a netall ocene
VLDPE whi ch starts nelting at about 50C2 nd has the sanme nfi, trade nane
Affinity 8100. The blowratio is limtedTo about 1.2:1, the gap of the exit

finity 810t ow ratio is i 1 _ e
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line, heated to 90C on rollers and at this tenperature allowed al nost free
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ol ers with S iR Breop pb iR SyREn R aratBbr e S pld”
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12 o it 1 onarpiohs ety of Ny iberlsror PiekBlocaifie K, h vl e foh, 0
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Figure 4. However, e sake“of sinmplification, the perforations are
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~ were tested for resistance to hydrostatic pressure. The results varied between 25 and
35cm of water.
"Example 2 .

The purpose of this example is to produce and test a sample of House-wrap-
film, made by modification of the Figure 3 process in which one ply (a) is longitudinally
embossed by segmental stretching between grooved rollers, and the other ply (B) is
given transverse orientation without being subjected to any embossment. Ply Ais the
film produced according to example. 1 above, by coextrusion, stretching between
grooved rollers, longitudinal stretching, heat stabilisation and opening of the two sides
of the lay-flat tube. However, the tubular film is cut longitudinally instead of helically.

Ply B is coextruded under the same conditions as ply A, but, as mehtioned
above, it is not subjected to embossment. As a matter of simplification of this
laboratory trial, -it is not subjected to tenter-frame stretching or the like, but is first

longitudinally oriented and heat stabilised as it shall be explained below, then cut into



adjusted to 4.0mm After the nmutual displacenent of the perforations in the
two filnms, the longitudinal distance between each hole in one filmand the
adj acent holes in the other filmis 2nm The |amination takes pl ace at 80C.
Ten speci mY200¢0R6Y | ani nate were tested for resistan®ETEB2M9¢/0003%t at i c
pressure. The results varied between 25-and 35cm of water. Exanple 2 The
pur pose of thi-s exanple is to produce ang test a.sanple of House-wap- film
made by nodification of the Figure 3 process in which one ply (a) is
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nor mal tende ransverse contra e distance fromedge to edge
is reduced by the fExamplerdy t o about 75% of the true width of the lay-flat
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subsequent st abilisation heat an rinkage 1s carried out as expl ai ned
above in exangli@ral. Ten speci mens of the final cross lamnate were tested

for resistance to TRgdrasstap i mAheREMFE ot IddeRk el tub@ar fith BBRORBRE d?l v,
bei ng under the direct pressure,  The results varied between 30 and 40 cm of
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There is hereby introduced a relatively high melt orientation. The tubular film, in lay-flat
form, is then longitudinally stretched in ratio 4:1 at 40°C, and in line herewith is
stabilised as explained in example 1. The stretching process is carries out betweén
closely spacedrollers. Priorto the first stretching process, the film has fine Iongitudinal
pleats similar to those explained in example 2, but now the distance form edge to edge
is reduced by the lay-fiat film.

» The oriented lay-flat tubular film, now of gauge 25pm, is helically cut under an
angle of 45°. This produces a film which is oriented under an angle of 45°. Two such

- films are continuously extrusion laminated with a 5pm thick layer of LLDPE between,
the orientations in the two films crossing each other under an angle of 90°. The
coextruded surface layers, which melt above 90°C are hereby turned outward to form
low melting layers on both sides of the laminate. The gauge of the laminate is 55pm.
In laboratory trials, one small sample of this film is embossed and laminated

with another unembossed sample of the film. The embossment is carried out between
two plates, one supplied with protruding knobs and the other with holed. The diameter
of the knobs is 1mm and their distance from centre to centre is 4mm. The plate with



nmet al | ocene LLDPE having a nelting point of about 100C. The blowratio is
limted to about 1.2:1, the gap of the exit orifice is 1.5mmand the final
filmthickness is 40pm There is hereby introduced a rel ativel gh nelt
orientati oWO2@7Whul ar film in lay-flat form is th%ﬁT/FB??ﬁq/%ﬂiﬁlnally
stretched in ratio 4:1 at 40C, and in line herewith is stabilised as

expl ained in exanple 1. The stretching pppcess is carries out between
closely spaced rollers. Prior to the first stretching process, the film has

fine ongitudiknghs is Hb@c@él%o ﬁda@)'vsﬁﬁle e ptlehé’ﬁ/ﬁh ﬁél@é %'Héﬁﬂat'r@orﬁ%&ﬁﬁ&r@tu?e TRe't now
t he di stance form edge is reduced

oriented |ay- ft\f‘/‘atr‘)'ie[ﬁ)%ﬂeé?o'tﬁ‘? %‘?ﬁeth%\ﬁ/“@)ﬁ "Q’&W&éoﬁgﬁmﬁ"% @aﬁél"Y'@ﬂ‘ff%Fe'&Hosﬁmder an

angl e of 45. TRightsPNRdHEPSasd the hok roltr platd, StilPhdIGIAG b sHBGYsed AinfSdth§le 0§ 45.
Two such filns are contlnuouslg extrusion lamnpnated with a 5 m t hi ck | ayer

of LLDPE bet wd@nsterredhio apf peassed tihg upemabesged Him, WE'CEF%E%W QLRI her
under an angl eteef réer, tﬁ@&attee@evéré@d\mﬁl ééhﬁ” ‘haeerdbby¥erand Ay BBate@lté 10b/gve 90C

are hereby tur rd to ers es of the
B mer oY e HEShy S BRkshs Relriletogh® e dBhasa i k5 hRle, SRS T est o B orm |
sarrp: e 011: tEI s?téliphaseTtﬁetwaémmnb 8 &wo emﬂpléammsagwbomdédg Rriwtdithe |ammaﬁmst| aed

Sa e o0 t he L1 m e e S t S | € ut et wee at one
Supbl e wi t b P SamBlEe e eroaera y bind Bithe ispre AEn0E’ Shonn B Salieeh of

t he knobs i s Fimally thededistance td hgdrastatic ﬁressma:etusteelfbmacblpanref sanplesywhi€he pl at e

W th VIO 2005/ G204, POTLEERINNO0IZEA 1ol KORS ek GShG ol | . L e

plate with hol es room wo foltTers a olted
t oget her and dalistantbef 3gimsanpl es made with dlfferent boss heights. In each

case the hot rollef, Qllngfe%f still holding the enbossed filmsanple, is

transferred to and agai nst the unenbossed film which is nmounted on
anot her steel rol [T8is, example goneamns: thecaminaid showein Flgares #3sBad b. afbeal so

heated to 100$roce'd§nreeotﬂh|§ é}érﬁb‘l%s@ %ﬁaéﬂ?‘fﬁe%@ﬁm@ akth ﬁwB%xéJﬂrT%FQPWﬂ 62?1'05‘5@%”1)' ©

while the rest of I nt er phase ween the two sa es remal ns unbonded.
Prior to the I%ﬁ?ﬁ’ié‘?”'@ﬁlmﬂ%r‘gWW*@&?E?Q%%S@P% perforated by hand in the

di spl aced nanner sh Wbr&d‘thE!Mﬁﬁloﬂ} plyﬁs%@bh&ntﬁl‘lﬁtl’feﬁ}ﬁbé¥o&8ﬁ1¢thb%nhbégidh§tat' c
pressure is tg@ted or, each | i ch_ have been {) uced in

this way. A rddisteundn digurey t/\%%o"ﬁ%tfﬂ“evgﬁs gpomenty; ¢ i8f 35pm
Exanpl e 4 Thi sadap@edid @docsnee Itmeknbb@by mrmae aRt RWSngitadialger B8 ,boés?a@ aaad b.
e . B2 o0 S Bue Bl Rob R Hirht 008 I (b b eREIEO G o
to the | am nat8 ofrthe pbgveBnértioned irterhalidnal publiedtioheate theafedrionabodt 106C) andgi ons
roller (11) is coated with a semi-hard rubber. The pressure between rollers (10) and
(11) is carefully adjusted to avoid bonding of the thin regions i.e. to create the narrow
channels between the basis of ply A and ply B. '
2) Both plies are supplied with perforations, ply A on the free crests of some of
the flutes and ply B on oppdsite crests of other flutes.
Ply B is perforated prior to the lamination by means of the reciprocating system
which is explained in example 1, with the needies exactly adjusted in relation to the hot
- knives which perforate the crests of ply A.
The perforations of A ‘are carried out subsequent to the lamination by means
of fine; éhort knives on the surface of a hot roller, so that the cutting becomes a
combination of melting and cutting. Since the flutes are protruding it is possible to
perforate the crests of the flutes in this manner without pérforating though the laminate.

Example 5



(11) shown in figure 13b of the present application. This segnental
stretching is adapted to reduce the thickness by about 50% and is

| ongi tudinal i.e. the bosses and the thin regions extend transversly.
Further noWe2006873684¢s (11) and (10) shown in Figure 8 RET/EREIARSE ‘
mentioned I nternational publication, are heated to about 105C, and roller
(11) is coated with a sem -hard r'ubber.dg%e pressure between rollers (10)
and (11) is carefully adj usted to avoi onding of the thin regions i.e. to

create the narr oW rGIBEL oL BESRL RSohRRioRsRle Aot fadiire e Bt

plies are supplied w oratlons \évra ree crests sonme o
the flutes ant@minate shaym I@b@wgﬂﬁ eDIEAegdsly relpate profeacdy thegrpssHaminaien f or at ed

prior 10 the bbb ushra RAAmpRls &fifs B Moahbaind talakem Whi ch i s
expl ai ned in exanple he needl es exactly adjusted in relation to the

hot knives which Bé?ﬁcbr‘)éﬁ@“é HESHPBIRI oA apd B, has orynei its gides. namslydie A ar e

carried out Sﬂﬁﬂﬁéﬁ%sbﬁoﬁtﬁﬁeha@@? Iﬁb?ér'e@ﬁb @ba%@ﬂ%enﬁéné‘d‘nﬁ‘ﬁus ;ﬁ]ﬂiﬁééﬂoﬁrﬁ ves on
the surface o ombi nati on of

a r ol
nel ti ng and c[‘i’f/?r q{dow geﬁ@a ”M@W?’iﬂ@"aﬁ‘@'“b?&et"u |H?§j‘t?rithﬁ§a'iﬂ?sf£‘?”bﬁ%t90
perforate the7gaesidcm®i=1.he flutes in this manner w thout" perforating though

the | am nate. 5 WD 2006/ 072604 P2006/.000281 28 pose of
this exanple is togﬁaﬁ%@??lﬁ? urg ‘ﬁﬁ'{oﬁ%@”}' C'[?TE éﬁ&t’é‘f]génglﬁgunn 'ﬁ?ﬁﬁ?‘;@ shown
in fi gure 55 culith%gas:mﬂd:vrmbw lﬁe&g@u}f&@tdﬂe pi(*) czrgsszllaglda‘,tfe Bhthlsczrrrgﬁlslwm mahe on )
procedure descrijbed in _exanple 3 of, U Eac
bt “Chese. or osbrahmaaPialARY kiogss: A BTG RaTLpo FEBY HEL T RaRi) Whe one
whi ch was an beresitdlenderyenditi@isonentibhed isegamplei lomitmtbe two A#fitity myetsifacing

publ i cati on, r poi nt
in the range ?%Hrﬁﬁ %% Tﬂé lab%t' c?%gﬂaé%e%é%%p%mehsqoﬁﬁe\#}# trggcfb rqe’gr 0SS

| ami nate A, t heatediith agnalrr@[deulmarlugsttelam Mémeseabller@mandraganesheamd tothis e in

t he manuf actu[a%gghoﬁqaﬁé?rgﬁgg_nate B, this angle is 60. In the further
manuf act uri ng proces and B are each perforated and lam nated in |ine
herewi t h under conditions nentioned in exanple 1 with the two Affinity

| ayers facing each other. The | am nation takes place between two rollers
heated to about 90C, one coated with sem -hard rubber. Upstream of these

rollers A and B are heated to this |amination tenperature. WO 2006/ 072604
PCT/ EP2006/ 000281 29 CLAIMS



1. Alamnate of thernoplastic filmmaterials exhibiting throughgoing
porosity and conprising plies A and B, A having an inner surface Al partly
in contact with B and an outer surface A2, and B having an inner surface
131 part| yWPR0®HMAEtt with A and an outer surface B2, TAHPIBWHRSI sting of
continuous material except for a nultitude of perforatl ons in each ply,
wher eby essentially no perforationin A %orresponds directly to a
perforation in B, the |am nation between and B on surfaces. Al and 131
being a) throgglmscoextruded [ower nmelting lamnation layer on A and/or B
and b) established in such discontinuous manner that there is formed a
channel system beflweenAArmite 0B thesmaplesici i materialg eibitingothrquggoing

perforations 'pBroéit)ﬁé}HbdMﬁanﬁ%ﬁeé Lasd Boﬂ'ﬁa\ﬁﬁq éﬂ‘ﬂn@teéufr@&@ﬁ\'l Eﬁﬁl%/ ifcoRtacnd
connecting the ma ori t of perforations each | east one of

the perforati &f8Bapdan OH?%?%CEAZSWQWV!’W&’{""%W 6‘1@99&1 Hagb(é'i coptashwith er part

of each such mém;e&t bmar StRice mpAl #ndl B BbrisRfing of 86HIALGIY MaRB&WExcH@era or | ess
nmeasured from s

to . surface ein orned by suyrface
T rogurari t§ o Bt ReORICHN I SRchy B wiher i, oxaealaly, 3 FedoRAD M o
protrudi ng bogsrespands dirciiorngepforatioins, the. Iarﬁmh’@o’ﬁ betweerat e Blomguriaces| ai m 1,
characterised |1n t%t surface Al and " surface Bl are hydrophobic at | east
t hr oughout t hé\ e rt 3. Alamnate according to claim1l or 2,
characterised in thpthrovgh a tbextradedliowahielting amirmatidm mybeor A end/peBtind t he

o of orably no- | ass L AARD R Rairiavs maRu it tacrP e e Bifehs 1 10
3, charact er| sgsteinrbetvesn Adi driddB1 coAneaiidg the rBajornity bhibepetforasorsrie Acacs with
am nat e, Or cPRh R ol AR ECthI BRE 1A onio o BefiBlalolid eC1 | on

of orientation ONs o1 orl on-~crossi ng €ach' ot her.
5. Alamnate Ba@ﬁﬁbrvdﬁhr@wtas’t eneyof die petigraioasiddi.ng cl ai ns, characterised in

that the surface ighagn ﬁéédtn'\Fﬁth%uéﬁﬁtl@ﬁéb&ﬁueﬂﬂrfof% RRRBEMeBicARed DY

inmpression in ply A an m nat € accor to any of clains
1 to 4, charad@gnry lg@tydutﬁgem@"ytabeut @Qumac&éessm%guneaﬂrpm aP‘hAﬂ Fﬁés%f&@?l er

portion are CrEﬂafFl@Sa;pMelrRﬁbFnh&iﬁy@uﬁaé@iﬁ@édlﬁhe@ﬂ%ﬁaéém %@&Cﬂﬂ&hﬁebytthé S

addition preferably limted coextruded surface |ayer formng surface

Al and/or 131 WW%‘?%B’@"P@W beSseD 8NDRGLHNI PAEORS- A | ani.nate accordi ng
to any of claims 120 4AQémﬁateCdb66|@ﬁ'b% blamdﬂdhatdwdnsed hehatsufaceA1 and

irregularities i.n t rrie rt. are int rm of [tfracture in the
sur f gc e surface Q1e are%ydrophotp tleast(ﬁwroughout the Barner par5re

3. A laminate according to claim 1 or 2, characterised in that over the area
which forms the barrier part, the average gap is no leés then 3pm, preferably no less
than 5um, more preferably no less than 10um. |

4. A laminate according to any of claims 1 to 3, characterised in that either
A and/or Binthemselves are cross laminates, or both consist of oriented material each
with a main direction of orientation, the two main directions of orientation crossing each
other. '

5. A laminate ac_:cbrding to any of the preceding claims, characterised in -
that the surface irregularities in the barrier part are bosses created by impressionin ply |
A and/or ply B.

6. A laminate according to any of claims 1 to 4, characterised in that the
surface irregularities in the barrier portion are created by particulate material added to
A and/or B, this addition preferably limited to a coextruded surface layer forming
surface A1 and/or B1



Al and/or surface Bl. 8. A lamnate according to any of clains 1 to 4 or 6
to 7 characterised in that the surface irregularities are in the form of
random y occurrln stretching irregularities, in particular of the type
occurring W02 ?2 fbl yners at low stretching ratios aRETVERAOS0PREE N ng

t enper at ur es. 9 A lam nate according to any of the clains 1 to 4,
characterised in that the surface irreggharities are constituted by
segnental ly stretched, narrow linearly extended receding portions of.A

?nd/ or B, thergby qr eat An@nmatléra@vordingrr@@wc\;fcmwtﬂAnara %ﬁé@@@ﬂsdcﬂntlﬁt

am nate accordi ng, to, an prec im ¢ cte in thatth is
| ami nati on | ays ﬁc‘E)BrLeﬁX'ﬂ 'g B&@EW%W WQS‘? l?fr &lrﬁ{j‘t hFYIE6F esent
in a pattern AMansisisuigeceddi.a | i near array of strl pes the stripes on A

crossing the stripgs on, B 1to formnbondin onI t the where hetwo
arrays intersect. r1. AMNEMAGALCHLNG ANy 'ﬁﬁ? o °6P§$2§?‘% af’t8”§?
char act eri sed that thhadurfabe wrémmhtleg ares nspim ~form’ of iraveloomdioncureisd abkickihed on

according to dfedtdnss ey of P8 st THE RERBETEE s tln el AR acent
sEot- or lIInF a’ndﬂbovestrqjcmmgtemm?atlhé‘ozlses eng;ged in ét1he b(t)bndi ng i s no Iftlrger
then generally aboyt 1 m,peefeh npt%HQy ﬂﬁgﬁ%m% 13{12:3@ ﬁh’{ac@n? 3t !

nore preferably no Iarger en a am nat e accordi ng
to claim9, cHbg autage iveaulariiesrase constifuted py gegineniallyr fitedehiedg n@rsow fingesly t he

prot rudi ng bOE%?eﬁdé& %cH&h%ﬁbﬂ%ﬁs\’ofﬁre{rﬁM%dthe]fé'iz?%FHdnﬁé h¥rrdv? 1ihB&Hy extending

| ongi t udi nal rection e formation o recedi ng portions has been
est abl i shed Hysgﬁ@nental stretching transverse to this direction. 14. A

| am nat e accordi ng 1o C'A%rﬁhét%acéd?dnﬁ@to@ﬂyb@c@dlﬁé t18in, éhaﬁraéiel%e‘a%ﬁ/tﬂattlﬁcﬂéed' ng
portions, characterised in that the receding portions in the two plies

criss- cross ea@pipatioalayeon bR“] érﬁnﬁzﬁ (—?aﬁ'&@cﬂ'@ﬁtﬁ’@ )T @Pﬁ‘grﬁ”ibp'ﬁﬁe"ﬂ!“ a

characterised ;jalftem%h*slbﬁng(hf‘élliﬁbm” ?@tmﬁ , tHesstliR el AeroBsifi§ therstriges oA O
| arger than a er th n about 0.2mm 16. A

| ami nat e accoPngé’rfamﬂg ’Eﬂo%ﬂ ‘?ﬂéhi%t th‘gﬂ%ﬂt%ﬁ’ '%‘?gooalrﬁ%[ygéﬁte'? “width of the
recedi ng portions i1q. gemelamlria;e émbm@ﬁoabputcl@nﬁitbtg &laa‘éﬁ’faans‘éﬂ)lrﬁ?ﬁﬁm@72604
PCT/ EP2006/ 00025 31 17. A a 51 J a" char act rised in
Prat iy A 1o G ahd of PhaRbEpRRRRAS ch ek bl eben S G b wgar 'y in
t he | ongi t udi mabtraling basagsier se di recti on,
» 12. A laminate according to claim 11, characterised in that the distance

between adjacent spot- or line formed protruding bosses engaged in the bonding is no

larger then generally about 1 mm, preferably.no larger than ébout 0.5mm, still more

preferably no larger then about 0.1 to 0.2mm.

13. A laminate according to claim 9, characterised in that in the ply with
receding portions, the protruding bosses are uniaxially oriented. essentially in their
longitudinal direction, and the formation of the receding portions has been established
by segmental stretching transverse to this direction.

14. - A laminate according to claim 13, in which both plies A and B have

. 'receding portions, characterised in that the receding portions in the two plies criss-
cross each other. .

15.  Alaminate according to claim 13 or 14, characterised in that the division
between the receding portioné is no larger than about 0.3 to 0.4mm, preferably no
larger than about 0.2mm '

16. A laminate according to claim 15, characterised in that the width of the
receding portions is generally between about 0.05.to 0.2mm.



with the basis of the flutes bonded to a generally flat ply B, whereby the
flutes define channels which extend generally in the |ongitudinal or
transverse direction of the |lamnate, the wavel ength of the flutes
preferabl y WRPHEIREYUt 3 mmor | ess and the height of PEE/EERYCLE2P ef er abl y
bei ng about 0.3 nmor nore, whereby the barrier parts of the channel forned
connections are at the basis of the f|Ut§ﬁ where ply Ais bonded. to ply 8,
and are formed by segnentally stretched arrow1 recedi ng portions in B which

extend under an anghe t thg,lﬂﬁ\afél e{c@&ﬁdfn@'fb 8& ié&iél‘?s%d |riltﬁat pﬁ/ A %%%@Wh

according to claim1v/, aracteri sed e chann forme
recedi ng por t i ftes defieingghanoels which e&@“@maé\(ﬁ@ﬂ‘eﬂﬂﬂgﬁﬁ@nﬁiﬁﬂfﬂf@vﬁﬁeﬁfﬁ%r
mat erial's, whili fé bh§iest the BRE bodedith g%h@flarsﬁﬂnas pfycg rmféréw the\Butbd dig are

hydrophilic either due to contents of hydrophi | Qfg material in
t hese channel chgpnels Mhishsxkandigene@iyin FS‘ﬁ lpngituginglt 9’ Hﬁn%’ﬁfﬂe ectign ohtheh form

wal I's of thes Qamhﬂfmmeswa\ile%ngﬁq d)fatﬁ% ﬂétb@ Pﬂﬁé‘r%l? 'b@i@gta@oétrﬁ’rrﬂf ofledd Bd thet 0 4,
characterised in th | es been i npressed

| e
in the form ofheigft BEH"? g\"tﬁs BFGfTJ’QH"&PP'@Q a?‘?‘ﬂ@ 5p T8 F10T¢: YYeERRY the BRI RS abl y

the ply is orlcﬁrﬂieaﬂmahﬂewn@a@bhnecmms@fe aﬂthémmfﬂg@mﬁésawﬁefe pgasnabbrcﬂedw th
t hese furrows. ani, nat e accor ies A

b B have sudAPY: B S/Gimst bf searae Al st oot tegeod Barfne B PBBN ded
toget her, charagdreiringedan angld toathe tirtibnmor thaflites.ns cri ss-cross each ot her .
21. A lam nate accordin | hat

division of the pa1t8Y er %‘ lla§1 rbaé%gcc&r(?g/g g‘o‘ﬁﬂfﬂ f)}] cﬁ%r%éﬁenﬁgeﬁ tfl%ﬁh?

| am nat e accorfdm@ bydhearecedlhg pMOrmmwﬂrm@obicas amle\zelddwammmcseﬂpolymert hat a
further ply C sal i lied
wWith a big o htefiag S %Fﬁ%hemﬁagﬂag?"e’ﬁgﬁfb?eb@?'lé 5 7% At apiR
perforations |e1thAr@edopmientsgiaﬂwdmnhiﬁcﬁuinmmeteria@ thhamd‘anselaet abydiopHiie t wo
series of perf : | ﬁ‘[ﬁfliéﬁ such connection
conprising a b‘?ra??he?ﬁg)a%%f é@ﬁ%@méﬁgﬁ rem ‘évgﬁcsﬁéf ? aim 22,
characterised in th& a /A laminate agtoydiny tq @yazi@@am)h @ dr Shaeacteied dnihat @ y D

simlarly bei ngageRpbi tﬁé‘pNéstr‘B Ms%egﬁ‘ﬂnﬁgréééggm%e foﬁﬁbfé’bﬁ%érﬁfiﬁpa‘ml'epfﬁear e

offset relative to the perforations in simlarly .connecting

channel s bet me'é\‘?aifHEEOW%\@“g quf%,@uﬁheﬁé’r@ erentaddn Se"@rr@'yﬂ’ﬁiaﬁ@ﬂ“ﬁ@"qr generally

i nter phase, easdialfeli®ith HRBARRKIWEN conprising a barr| er part. WO 2006/ 072604

PCT/ EP2006/ 000281 32 24. A lam nate accord 9% of the %Eneacedl ng
A

claims, characteris&h i rflafingfe goqarding,te claigy h@ A &jand uch
pol yet hyl ene a4 phtess bf mipesssionlumythé Suirfack$ @hioh e IBdndep edettEr, dharactiBaERt | ONS.

that the two patterns criss-cross each other.

21. Alaminate according to claim 19 or 20, characterised in that thé' division
of the pattern is generally about or lower than 10um.

22, A laminate according to any of the preceding claims, characterised in
that a further ply C is added on surface A2, said ply C similarly being supplied with a
big multitude of perforations which are offset relative to the perforations in A and that
similarly connecting channels between the two series of perforations are formed at the
interphase, each such connection comprising a barrier part.

23. A laminate according to claim 22, characterised in that a further ply D
is added on surface B2, said ply D similarly being supplied with a big multitude of
perforations which are offset relative to the perforations in- B and that similarly
connecting channels between the two series of perforations are formed at the
interphase, each such connection comprising a barrier part.



25. A lamnate according to any of the preceding clains, characterised in
that the size of the holes fornmed by the perforations is generally about 0.1
to 0.4mm @referabl% generally about 0.2 to 0.3mm and the distance between
nei ghbour hBPYYH260%ne and the sane ply is general |y abBGEERRSH/R06TImM
preferably 1 to 3mm 26. A |lam nate according to any of the preceding
claims, characterised in that the performations are surrounded by materi al
which is generally unoriented and thicker than the inmedi ately adjacent

material, achieved2ay peyiaminatd é@owﬂrtgho laAg 8f the ﬁsﬁdcbamg clais, chafagitiset ie
according to rlse ﬁ perfora

14 h t he
o 165 A and B iR et coBRR ot BotetiMenectBE RS ey Rt |
crossing arr gast odthe @naditiogs.por ti ons have been coordl nated with this
tt h t hat tiall ' t hi [t ds f

Bny. perforation |n2 to MAGTEE Pine R any e PeicBoo Rl 2feletefeaifing (o
cl ai m 27, chartaaitties siseof the holesiforinbe by theqairfogtionsds geoerally aboobd.h te0.4msn, A and B

bent t ] f pl
B thi s bent dhapnEHelRrfdthoriFo st A8l e Yalehle Bpien bfabcptiode ' P Y
accordi ng to oingiamdlidg sammplaast@ﬂlewmabmutmﬁetwmm:prqwrgblmemdmnB conprises a
regular pattern of Jaaral lﬁhr{a‘:ﬁn&%roﬁ b%ﬂfmpf tWPHPé?:eﬁirn c\%rﬁé‘%ﬁ% aH%ﬁ?{HHHg

portions, and have a wd east ave
recedi ng por t i baisthe perforationsnira stieowided Hyrmaspiial sthiahisis m&n@rallsaunczf@nq@dua@ﬂng

plies Aand B, thTrcElﬁ tgéﬁ'ﬂ%é’ﬁ’ﬁméH‘?th?ndﬂﬁ%Bnﬁné‘t@ﬁalBaﬁﬁ@ et r%ﬁﬁ&&)rﬂ %ﬁ\é@&albe' ng

t hrough a coex I ower am nat1 on A and
characteri sed M¥tthat ply Ais fluted with flutes which extend linearly in

the |ongitudinal orgztr a')ﬂé(ﬁfn%% é@cér@fﬁb't@&lannﬁ"‘li Ehérﬂ&e@é&i'lﬁth@fthé Pértorbighses
bonded to a generally flat t he wavel ength he flutes preferably

bei ng about 3NHAHP pl'%a%ﬁ%¥qrﬁ'@ rﬁ@ﬁll@nﬂaﬂ@m ?’PﬂathﬁW?‘E@%P@F%F%Wfpsﬁ@gng ‘
about 0.3 nm ogrray®oErecadifly pbiiols avBivakh SodtdiRatetiavith Bk phitdBa suchayardtal | y

USRI CR e RN TR T AL T
of thernopl astih®.fil s exhibiting throughg0| ng porosity, in which ply A
o aebace g N SBLRaRT I Ak 4, DBt A Bectbnre o2,
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portions, and have a width at least 10 ‘times the average width of the receding portions.

30. A laminate of thermoplastics material comprising plies A and B, the
lamination between A and B on surfaces A1 and B1 being through a coextruded lower
melting lamination layer on A and/or B characterised in that ply A is fluted with fiutes

4 which extend Iihearly in the longitudinal or transverse direction, with the basis of the
flutes bonded to a generally flat ply B, the wavelength of the flutes preferably being

. about 3 mm or less and the height of the flutes preferably being about 0.3 mm or more
and ply B exhibits a ‘pattern of linear, segmentally stretched receding portions
separated by linear bosses extending under an angle to the direction of the flutes.

31. A process for forming a laminate of thermoplastic films exhibiting
throughgoing porosity, in which ply A having a surface A1 is brought into contact with
ply B having a surface B1, with A1 in contact with B1, and A is laminated to B by a
lamination process in which a co-extruded lower melting lamination layer on A and/or
B is heated and at least partially meited while A1 and B1 are in contact and in the



perforation in B and the | am nation between A and B is established in a

di scontinuous manner such that a channel systemis fornmed between Al and Bl
connecting the mgj orlty of the perforations in A each with at |east one of
t he perforaVPIA¥ %8 via channels and such that a naj oPGEEP2846/00p81
perforations in Bis connected with at | east one of the perforations in A
via channels, characterised-inthat in th§ extrusi on process or. by
subsequent defornmati on processes Al and/ ? Bl is provided with surface
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| east sone of the bosses formng t surface |rregu arities, whereby the
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36. fA progess mamﬁmrdct;emgrdllsﬁtcﬁﬁbbuﬁeoc?:dnﬁlomsﬁl tod35 wherein A and B are
perforated together,and ,t hen nmutua in.a na
transverse directi O t8‘Rr%?ershs?ﬁc@r@ﬂim?@"gg?sﬁéer‘f?'ﬁHathaggg?i#fﬂrgtpéﬂ"c{egget her,
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38. A process 32]5 s @nd &Re%l?@éﬁcﬁﬁcmuﬂce WBGhsiiest he perforation

is carried out nee [ es or tens nounted on a roller.
39. A process accoﬁdl ng HRSOQQSQE%%@JHQWWP&P'WH@rﬁ@@@lcégfaéte”ﬁ@é'dﬂr@tmeke
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mat eri al . 6/ 072604 PCT/ EP2006/ 000281 process according to

claim 38 or 3guriagreireoHiapigss yihgrebyihg wcedig |"E9(§9’@ulad1359ntl}9|th% bagses dg P%"ns on
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35.  Aprocess according to any of claims 31 to 34, wherein surface A1 and

surface B1 ‘are hydrophobic at least throughout the barrier part and are preferably
based on polyethylene. '

36. A proceés according to any of claims 31 to 35, wherein A and B are
perforated together and then mutually displaced in a longitudinal or transverse direction
to form the channel system and are laminated together, all in line.

37. A process according to any of claims 31 to 36, characterised in that

~ either A and/or B in themselves are cross laminates, or both consist of oriented
material each with a main direction of orientation, the two main directions of orientation
crossing each other.

38. A process according to any of claims 31 to 37, wherein the perforatibn
is carried out by use of needles or needie like items mounted on a roller.

39. A process according to claim 38 in which the needles or needle like
items are heated to perform the perforation under local melting of the film material.



41. A process according to claim40, wherein the serrations have a cross
section of generally about 0.2mm by 0.2mm 42. A process according to any of
claims 31 to 41, conprising a step of formng the bosses In A and/or B by
formi ng sp¥OWEA7IAhressions in A or B as the case nmayPGRERRV§028t essur e
between rollers with patterned surfaces such as to nake one side of the ply
recede and nmake the other side protrudem#lﬁ sai d spots. 43. A process
according to any of clainms 31 to 41 in Ich the surface irregularities in

surface Al and/or 4zl aABroEéé’s%k@&’rdingg}ségﬁrgc%??féé Whefdih ;E’érfb?&@ﬁ %Bén’i"erd%gf' ng
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particulate materi al | atonmeric eart 45. A process according to any

of claims 31 ﬁ@pﬂ@_ﬂmb@erwsg"web@m%mww(%mran entation is carreid out in A
and/or B under congpti Oﬂ%réc‘ésﬁa&%r&ﬁ@ fo éHyl &'Ha%é M to aﬂ)oéﬁnﬂﬂ%%sd Mepof ur

spotwi se or |inew se, th ere r g bosses .and the  reced |ngg
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rollers, to rrakg t he bosmeamécémemgwedy pclpinTst31010s41 iexvisicd thel suefacd y.  47.

A process accordi to ¢ cter

Subsequent Iy (sebREisda e oo Bl AR LRaleRER e fordBupPhioBresdverreting

state to gi vepainouncedsteltfieetlvesses a main direction of orientation
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the bosses and, g afihafnnald bPdSubleiaidbud AEFBCOINGaflnichE bR, 49, A

process according to c aracterised 'segnent al
stretching i s carrfi®d oAtPrespssraeensding tayamyoRfcalpimg 31 &p < @i 4thtorfh/y ‘abklpfal ly

ext endi ng Cog%nérﬁaﬁﬂ?ﬁki@ dehRidb AR I A %Worrﬁ%gep%mrohb 95 $n ket BRbrientation
perpendicularly to the machine direction. 072604 PCTI EP2006/ 000281
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46.  Aprocess according to any of claims 31 to 41, characterised in that the
receding portions in A and/or B are produced by segmental stretching, preferably
between intermeshing grooved rollers, to make the bosses and the receding portions
extend linearly. | | |

47. A process according to claim 46, characterised in that prior or
subsequently to the segmental stretching, the ply is siretched in solid state to give at
leastthe bosses a main direction of orientation essentially parallel with their longitudinal
direction.

48. A process according to claim 46 or 47, characterised in that the
segmental stretching is carried out by means of grooved rollers which have circular
cogs to make the bosses and receding portions extend in the machine direction.

49. A process according to claim 46 or 47, characterised in that the
segmental stretching is carried out by means of grooved rollers which have axially
extending cogs to make the bosses and receding portions extend perpendicularly to
the machine direction.



bosses and recedi ng portions under an angle |ower than 90 to the machine
direction. 51. A process according to any of clains 48 to 50, characterised
in that the crests of each cog has two edges of a sharpness adapted so that
each cog f O¥PB00RE04 eceding portions in the ply. 52. ABRSTHRR66/0260r di ng t o
claimb51, characterised in that the crest has a. concave shape when vi ewed
I n cross-section. 53. A process accordin&éto any of clains 48 or 50, .
characterised in that each ply A and B extruded in the formof a tubul ar

film after solifigatiop | e WRY r ed, i _ . - | at
tubular filmto fo$€h bo'gsdééceggaa% ?gr@ﬁquitﬁgd&@o%% ?)Erfgl ’ \E/ﬁ?'{:a%{eg%&; érggl-laﬂhé

essenti al | y asegrpentallstreiching tishcartied ot bdlimreaing iof selicalyrextengirmezpge ta foym thes
helically cut | | ' 1 Qu: linearly
oxt endi ny botEes ShaTeteBAlpBRGH Bfrid it (GRe T 00T vttt "R Y
are subjected to the phpfosesgacsardingdo arymf nlaimods totlechaitgctersed jil thatsher e

arranged such 8fegf'§tof [eg%l éggrh%%%,&%%g% of Q@harﬁsﬁgag§ ?ﬁapﬁtﬁ@ §§'g{|’ﬁ@&§bh%§§ ﬁc{rgf% A

process according to clarm racteri at e seg
stretchi ng i sresafinpeartions inihe BlYgr ooved rol l ers on which there are intervals

of mssing cogs, 59 ODARidteds 8dcoRlifyYoRirh 8% LHarddler¥BH GHnbINAE @relERIF £ A
regul ar pattern of parallel |inear Tregions, which are wthout receding

portions and KeRA8VR SHaRgtwhestviqweddn crogs-69Gli8R- t he average width of the

receding portions.535. A phsc@ssascordifi® oty ichirhs a8 0r 88, cHat@dtaidetin §R€ i N
t hat the perfor&tlon I.n |1 es and B yl ar

t.he two p| are fornmed inare
pattern, and €RE AYre@oRds SKiridad iyt §sf°r"?:r°5'sasf%'%érfﬁ)'ﬂy§ftgfSql‘g‘??é'ﬂgdﬁ
portions are eegnéhtapts@toned h fofrh Bf Bady-Rit fubular Sk fo Ty Hdesds ambeesding! | y no
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a fluid under is hztieslg votao fopmefnenahddhineidirection upderaa@nglbtoihg linddg ckiandingit e from

h I i d h | y. id d th di ' ' h
bl Ten Tn't e Goieeng ieiaring RpBoRs. alifatisdest sfoeh i M0 e RiPRe B o
el evat ed t enpeedonatien ssdilarainbiiont thereby Heipliesat roangsd sublkethatthe diredliapeftbé t he

recedi ng porti ss according to any of clains 43 to 45,
characterised bIB%‘s%tsrcl:chssteﬁ‘g%ﬁﬂgﬁi nation |layer is on both A and B, each

| ani nation | ayer b&#ng 8rmrgcegs eseonding io claimd, charactetsesi intihial gheosegmantahear
mome no ony y STAEHLDS SRR hoeaioftl BRCAVAESR M AORROLT
PCT/ EP2006/ 006298: to gBtaien stretefiing eesylt incutiehuthaty easutsl aaregulae patigiaobparaligly A is
suppl i ed wi t hiihddtr&fions, which are without receding portions and have a width at least 10 times
the average width of the receding portions.
55. A _process according to claim 53, characterised in that the perforations‘
in the two plies A and B are formed in a regular pattern, and the directions of the criss
crossing arrays of receding portions are coordinated with this pattern in such way that
essentially no siane receding portion in B leads from ahy perforation in A to‘any
perforation in B.
56. A process according to claim 55, characterised in that a fluid under
pressure, preferably air, is passed through the laminate from the ply A side to the ply
B side to bend the receding portions in both plies in the direction of this flow, whereby
preferabiy the fluid has an elevated temperature suitable for stabilisation of the bent
shape of the receding portions. |
57. A process according to any of claims 43 to 45, characterised in that the
lamination layer is on both A and B, each lamination layer being only present in a
pattern consisting of a linear array-of stripes, the stripes on A crossing the stripes on
B to form bonding only at the spots where the two arrays intersect. |



which extend linearly in the longitudinal or transverse direction, and the
basis of, the flutes is bonded to a generally flat ply B, whereby the
flutes define channels which extend generally in the |ongitudinal or
transverse dVPSQH%BH%f the |aninate, the wavel ength of PEBEPI006/€98281 ‘
preferably being about 3 mmor |ess and the height of the flutes preferably
bei ng about 0.3 nm or nore, whereby the b%%rier parts of the channel forned
connections are at the basis of the flutes where ply Ais bonded to ply B

the gap of this barg er ' £ ok med: : |p &t i ply B
to formlinear r.ecéarl' ngpg@?’%?%ﬁ%%%@ﬁ@%”?ﬁ%%ﬁﬂ??& %)?Pgéll%aun é@f@gn

angl e to the diwhich @genddineariein the langitudirmbor fransverse sisedtions anchiha gasis pbienat e
of thernopl asti I rd gé P , s ' plied
W th 1 Ut es. whi o oc PondEy R Gordl eFy e uRBlkopnd RES dBine dhalnd whieh

di rection whil exangd geneallitdn fheilonsiiugjesie oaltiapsvares diregiign if ithes laninadeibinect ed

to segnental styfiefhbihfihe fl%g"pl-é'fé}ﬁ@l? beR§ ¥BbINGE R bt RES and e Height of MBS ON
one side of ply A are lamnated to B, whereby ies are

[ y the two pl
arranged such t%&eis Rreferagiviaeing apaut '}‘)‘f"rfé marg,vheraby the Qﬂ”&b%’@égs pfiike ehaneelt i on
of the linear rieeesti ctenBétiohs @Rsat tAe Basis of the flutes where ply A is bonded to ply B the

gap of this barrier part being formed by segmental stretching of ply B to form linear
receding portions which in the laminate extend under an angle to the direction of the
flutes. _

59.  Aprocess for forming a laminate of thermoplastic films comprising plies
A and B, wherein ply A is supplied with flutes which extend linearly in the longitudinal
or transverse direction while ply B is maintained generally flat, and ply B is subjected
to segmental stretching to fo}m linear receding portions, and the crests on one side of
ply A are laminated to ply B, whereby the two plies are arranged such that the direction
of the flutes in A crosses the direction of the linéar receding portions in B.





