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proportional to the film thickness, when ali other parameters are unchanged. As a
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A second objective is improvement of the aesthetics of the laminate, since the
average consumer of plastic film and plastic bags mostly bases his judgement on very
primitive strength testing and on the agsthetic impression, and generally prejudges a
thin film as “cheap plastics” irrespective of its objectively established strength. A
purpose of the present invention therefore is 1o improve the aesthetics by giving the
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bonded to the adjacent ply, provide a surprising improvement of the tear propagation

resistance. This can be explained by the influence of these biaxially oriented narrow
“lines” on the abiiity for change of orientation in the ply under the tearing forces. Such
change of orientation serves to stop the tearing, and the narrow “lines” act as initiators
for the re-orientation. Therefore it is also important 1o provide a patiern as fine as
practicaily possible.

As mentioned above, a second objective of the invention is improvement of the
aesthetics, and this is achieved by a iextile-like appearance of the crossiaminated
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coextruded, having a | ayer which contributes mainly to
the tensile strength in the Iaginate and at | east one
surface | ayer adapted to help n the bonding of the

f ! l %&ﬁ\?@njec tf'h% rgrlls%%?s c%ﬁ'rgtokgnt o@hﬁssb z?)l Qgﬁetgxlgg rteﬁ(?é%#a%e between

are coextr on t
flgmeved/vm&iem b&cUSeAé;ﬂQ@rﬁB@randwUﬁh‘bSlfﬁm%&ttets Sthesieng between

spei.cai 1 { dify the surface
pr%rﬁg‘ll?q @ggrgfh%f'%gg? gum ?gvekgoeggm ally for inproved
heat seabiaotcal Iwayshmfscérqmeg otie ttenbtlmgl ctitieg leet i disdliosed in US-A-

corteb ofiep friisdil MR gh ol BEER R Ma kol paypew that e

[ muﬁuiaeﬁﬁia‘r{&he}em@dﬁeﬁ withna hélizelly éfxﬂﬁrtdn&g' msit ommmcmgma@ it is drawn

LR e R bR R i S R o B AR oxt of e

t ogié antit@ drawkdoatremeddse ahd lsmeauentlyl thx cattihy metyroet penaieh! with the

at arelatlve erat u tra Ver
o R by S ardld ST Rl P end G g BRRRY T Tisrocess may even
belbal\@@nstgd eopeduteklvestsin wiicHuBeAndin @128(;’{2}&9)fatmsdmelt orientation will

626, 944 t hi,s stretching be roqgved rollers
ha eo,gg@r]perrpﬁ, ardeiE 186%'5"8“'1@?3’(5‘?‘:1%8%0%% %of carrying
out t heFdrehd eike of tibrhplegnaseit shicad mﬁﬁdnﬂd?new&aﬁ in very early patents,

5, 248, 366. Thi tent al ti, t [ , .
o et At el M Bnsy AT BouE el e 60 PRYER ngymateria
pr eai istedisydriihusushedrosshmatxt @ridiongede & pmssent at i on

T LS SRR S SRS RAEIER Bt gspeo svove

t hﬁo@hl@n&@tbs‘bh@ véirlya%ﬁ di@&mctﬁea@%amdr mbrsammadmambe products.

LRy 8l LD LD SELR 0 RV 10, s B, nc

pr@ﬁ;ezs Semye @V@ﬁecb@wcaaps@mmaatsm aureedgu@ematwmtmsownezby means
mai n directi I.ent i

e S UP AR 5P oNGIEURl A " BB PBSoR ™ RPIUCT is not a

wed,bjd@bf thagresdeeinmtntaenpl et eness it shoul d be
nment i oned t hat

ear.i tents, there is al so -
di scl osB8/aTHE AR Fo5F i ekasSFONEA P4 AT Tgredy T sRpmgaites or
poleymEal fgrbducaties Ih@hts@@imtkéengm BCOBhbATUPNES 8eal is adequate when a
crossl agg) nat e and bon in a

ress.. In rocess .
T SRbR LR TS PP S eRn CBR g 1 8u S RE A Bipg laminate
cramig ot npkeal 9Jecaumﬁfsyma§ﬂ hd md@ana@b@m sab@k ﬁ@&iesefaoﬁstrength is
use in special advanced product consi

oIEHEHEE <CH PR N RBIEals. BY CBLAY TOReLis” SLs BeLags supplied with

| slibhchetaesisal Fhe@ngrashigdnsb@eadreciosdeeint ©8-/8205,650 and WO-A-
crossl am nated al ready within the extrusion die by

negts3ot* count er - r ot at | ng die-parts. However, this
type of RpfitesEndbts RbAsHiehg! GosedmiRatbi@edrisefl thbhaventors five

prgjb?agéholngvs'\anGQHOESQQ WO004/54793, WO03/033241, WO04/094128 and
WQO05/102669. The first two supply one or both plies in a 2-ply crosslaminate with a
waved structure like the waving in corrugated paper board, but generally with a
wavelength which is shorter than normal for the paper board, generaily with the waves

extending in the direction of molecular orientation of the respective ply.
Both of these publications disciose and claim the formation of a pattern of

thinner, biaxial webs. In W002/102592 it concerns only one of the plies and is



Reverting to the other types of crosslam nates, which
nore are commodities or technical products, the

wheabazrss strength in a shear-type seal is adePCHEPR2006/062260

10

15

20

25

30

when a suitable |Iower nelting polymer has been chosen
for the surface layers of the lamnate, while very
speci al precautions nust be t&ken if good

shock- heat -seal strength is requested in peel-t

hdesasiéatl $roaghaus thel SppcifieatigadrorbpPagad) 9@%%@65@ B'ciaims and in

S { e | Soth THRS Carkl & MebérdRE MiGughout th

e ﬁ@%@z@?? o4 oo A. 98123434, Rocent -

i apeniidadens roomese iR fie t9 83%Indhe Faimss |6 BAPIGRSES i sRcems one set

84888 of each

b Hiess Ele B P s e R e gD of cac

t fotesampluytheneneoet bbrairqaer.dginilifeg bza)?ﬁtl)y CRERISY MRS each forming

W'tﬁehcr@ t"@‘é‘j%t%t ructure like the waving in corrugated

papef Doar generally with a wavel ength which is

short efit nshamwrbrihatl theortegh @rgrasetioh gapigiangenel dresy corrugated
WAL NG, aY @% &nghcﬁ]ﬂ)rétﬁbhti% n%kers@sﬁgy d\’zem%ﬁtsm@h@é?r’élsééci is not

orlenta i on respective p hese

pubbdmthmeﬂtw ose many feids oh vsRe iy b’hwﬁtfi%@ﬁ Fmigates are not

Y

PARbER S LETEES K e SERE bR HERELA AR P Emkbaament

t hequirghiout t he speC| fication frompage 8 onwards and

in the Y/ d

both pi éﬁégb@ﬁ gg?@@égﬁ?hc?}glﬁérh r?&l?ﬁ&ﬁ&%p@&@ a®Enuation an

sm)eentfatiwamrmmassemm pargwclion |v~ntﬁethmge>@walonn bv Hehigh Hﬂefrﬁtrength at

S

P SRR BTSRRI AR Bty 28Rl groveri o

bdmdmdrdwase of each flute, and further one set of

narro t hi rjen S

o ol P {0008 BHI0 0 LETLES, sy, Sopiacurno

preoEaimtinae wedd s¢ anwedede & hee@e@w»r ertpadedply by means of a tenter-

Cr oss‘illam W?Eﬁ%c'aié tﬁhy Gith &foggituo%m% o‘?t%nt%ﬂgfhal RfF8t B2 function of

nee however o
t fwrsen@temtm'mwnés neilmsed)fo aa@@chzng athveotelevaiRE@MPeratWAS 63 0. 80°C

ar ¢ 61” \Brggljl %?l%lagt’ P%Héﬁrgasaesof%ﬁﬁﬁgbrw 1) nfo!: PRVREItRE PRI with the

ern 0 1S requl
\Amapsm@s%mmnakevme@mrzgomweaﬁea n’ﬂparl% iexplpiged in detail in

Cﬁﬁ@g@ ‘ﬂ%ﬁé% ?ltl ﬁgwgv Qhibend %do%fédptgﬁé%ﬁ@rﬁemrame suitable for

@ éxtrusion, t he strenga
atstseltcem;amace rrmmrﬂmm@a‘tdmﬂ?mowﬁﬂﬁfﬁ@sﬁﬂfé@ imperéange for some

&gﬁrﬁ%ﬁ% /09¥h§| Dal’?gérb VBH?cﬂwe{l \?ﬁtb%gﬁggﬁoém Bﬁﬁ&tibﬁ with these

Teve
mesciaidhentsng a crosstarmmate woufd be to produce a

tr ansve]tr?eerl) 95188 g%g%\[hebé(reggrﬁ%eﬂ ioRap i 6@ m 1, and the
method of manufacturing it appears from the corresponding claim 18. Whenthe stated
conditions of the bonding between ply A and ply B are fulfilled the thinner, biaxially
oriented webs or “lines” have a surprising influence on the tear propagation resistance.
in this case a sufficient part of these “lines” have a sufficient “freedom” to act as
initiators for the tear-inhibiting reorientation processes, which have been mentioned
above, and the flexibility, which they provide after local delamination at the location
where the tear propagates, also has tear inhibiting effect. Reference is made to the

comparative testing in Examples 2 and 3.



and |amnate this with a longitudinally oriented ply,
however the function of exssting tenter-franes s
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e.g. 800C or higher, which at least in the case of

HDPE or PP do not provide thegply with the properties

whi ch are adequate for crossl nates This s expl ai ned

in detail in WO05/1 02669, which hovvev
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B are fulfilled the thinner
b.aasa.eamaqpeahe siftieab atibs fies: ThRkNONEAOTHIS G SFes amnates also
' '%%\H%% ?5‘0(5 {28 b%ég&?&%&@iah@é‘ HoR&LSHARGE dSd theSorrugated
case a sutficient hese "hnes" have a

S8 @1bnet o fheselirsit whish 4 INSWER DRRIBAE RIgPeTfiention.
tear-i Webétééwgff%ogfefh%%@%’erﬂe Qﬁ%wléned%r%a@/@ossiammate

been nenti oned flexibility, which t .
prh@msde reifimize thecwancerdration wAforess Btthe HRaT|RseRRGREAN W@ég@s (‘the
hﬁ opagates ai so has tear inhibiting effect

Re erence s made to the conparative testing in
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cq:tattagat Hagigpeimitsontiys coaneston pecttaisd i Hain 6r mat t on

of thi %Fn%n%é'sr?h%h@ﬁ 'aﬁﬂt‘i%dih‘@%ﬂé?]@raﬁd' B8R hedldbaled together

t hese osures the maj orit % area i s
stthrongle pndonterd iaminatien @usrac dRis cph Pe b akirysien ipaypdion or through

boc%éxt?&epiqgﬁ%anapoﬁ %g&rst H%e@&%?%a@é%té@%d!éﬁe%@@ﬁ@é%@mmy that the

The "pur poses o0 bs In these products are to
f qdies ateatirasdnecaip saaiet dpgasihen HECS PuRNeseaiRY epifrm edyaie a lecal

StHea §§us%%eb§hﬁefjlirléts Sicahese known corrugated

cr oss m nates al so Show a very good tear propagation
resi st affeeieshionsesk bohdisg indieaird Nelaife! dBimaly EAeatacdienng and

t ﬂgbﬁﬁé bg%{ahé‘ 6s &f r&&kﬁ%‘éﬁlﬂ \&i'i\ctfx gE)btaB?fyr?s Wekion B8N tvhb Weal with fiim

nvent i on fect of the flutes
namhnat%bmﬂmamwédeféé@rrfa@atf@jmwfb@gmtd?rﬁﬂﬁﬁ@e ‘Ne|bggding” and
“" afl » QT RFirl rknélfeeostses%t d
o SRR, AR SR k) B Ry on uncer
prmsmommvém paiters OfbossSs AR IEEBING Wabsayik @ppear genera!ly even

\rgﬁ %rcgﬁ%ggﬁirlc}&%g%ﬁté ntcgrg&fal a{?gE%r‘rnB%%ggg{igju%ér{ﬂgﬁd?&iarly to the
erﬂmsssecﬂoipmrtgea oosengeeurcellbossed. tihe patteH] o bossefend Himner webs
ar g 8\116% 58 oJ&!géﬁéoﬁ}y a bonding pattern determined , for instance, by corrugations
on the laminating rollers, as explained in connection with fig. 3, but by examining a
sufficient number of microtome-cut strips of the laminate it can be detected how high
a percentage of the total area of the thin webs is unbonded or weakly bonded (as
defined).
The peel strength of bonds that are stronger than the weakest bonding can be
determined, if any doubt arises, by peeling of sufficiently narrow strips cut out, for

instance, with a microtome.



As nmentioned in clains 1 and 18, the plies A and B are
heat - seal ed t oget her through one or nore | am nation
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coextruded | am nation | ayers. The term "heat-seal ed
i ncludes the possibility that éhe plies are
ultrasonically seal ed together; since such sealing in
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CMBERLLA, WSl o oBiho Y HER Bh A SERe anc o
beechptettred ahowidni His Raspesceattagished atderdfetaly lianied tofsuch an
acpartape S e Y PRAGERT SRRt TR P reogpggynsteac o
t Hinilidthre nwabk éstatibendhag thanedeprdpbgates. néweivér, @agn if fibrillating
ar.r
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t hioskeestoohigeacdmsabidird for thivestretering trefedicatthyt thebiagially oriented
G BF Tedorien e dar eieageY s7e Tatbls) sl increase the
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F e W of .. eac nner _we r .

" Caspt Adabting S dhoalaRevREUHALS hiTon PE 8L S} g boncing
t Witeattjting evith vizeswesdingelprisrebipr efisicaliiy: 1 4nd dainn18 esEate that
08> 8, R 1 b, PSR} B8Bes toung ano

f unBbihg it iefhot esstd foneake ihdiaxtiamls|iy foomi o Rkiads vieths petl force, since
[ ct as n sites {e%r reor

or Brierist ik s eron B e oEe eOrs ROCHT aPRgroeTS

the degherewel, avaiesidpmentibeant, aid oall pribdigielossesbanithg patterns

;:‘;g s%fggfgtbg%#t;grﬁq ﬁ.‘trtp\é%%é:rg té%:gi?pkg%agf bh{)%%%g%g}(:%g lésl as pn%%er of routine
experimentation from case {0 case.

The bonding which is defined in the characterising part of claim 1 and claim 18
can be established in principally different patterns, as specified in claims 210 6. The
structure according 1o claim 5 is illustrated by figure 2 and explained in connection with
this drawing, while the other aspects of the bonding systems according to these claims
are explained in connection with figure 3.

it is noted that the bonding systems which leave thinner webs unbonded,
normally will exhibit a higher tear propagation resistance, compared to systems which



extent that during slow tear propagation each of the
plies A and B reorients instead of fibrillating in the

wo owati2@@es where the tear propagates. However, PEW/EP200$/062260
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fibrillating instead of reorientation happens to take
pl ace due to too high a stretcg ratio in the bosses or
too high a terrperature for this stretching, the effect

{08l BB ELEA Bl sRbb P, SitgPE R B B SRl bondea

I nebease, thees fsesidsdvabaek trotheear- bancmga@eaieromam&ymnat air can get
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_boneleng is preferable. Wiile claim1l and claim 18
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2 to 6. The structa ccor
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unbonded, nor nal I Wi exhlglt a hi
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S are wea
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extending axially or helically, in the latter case almost parallel to the axial direction.
The second ply is stretched similarly 1o the stretching which is carried out in the first
mentioned route,

The second route presents the advantage that all process steps can take place
in-line, as shown in the flowsheet, but the machinery is much more expensive than the
machinery for the first route due to the need for a tenter-frame. This tenter-frame is
preferably of the type described in WO05/1026869 in which the ply is brought into a



webs. However, as it is stated in clainms 19 and 20,
this segnental stretching is preferably carried out
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stretching of the ply, or between two steps of the all
over stretching of the ply. Tq83e two clains concern
different routes of rmnuf acturrng the crossl am nate.
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the type described in WO05/1 02669 in which the
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over a narrow space and over which the filmis

i nfof fichasdrneadavesied. oliis me&qdd‘@ﬂéﬁf@ag"ewai uARely Fstretching
I ts 4 anRabbaddingl of thermoplastic polymer material in generally uniaxial manner
below its melting range in one or more steps, and prior or subsequently to this
stretching or between two of such steps fransversely and segmentally stretching the
film between intermeshing grooved rollers having circular grooves or helical grooves
of & low pitch compared to the radius of the rollers. The method is characterised in that
each crest on the grooved surfaces of the rollers has two edges which each is



direction angularly disposed to the filmtravel in
such way that in each filmcrosssection the narrow

Woe@kA22Be or zones gradual ly proceeds over thRCTVEHRL006/062260
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of the filmuntil essentially the entire width to
beconme oriented has passed sugq zone or zones. In the
two fl owsheets, the segnental stretchings (grooved
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wor ds, e , .
of segments mounted on a core. The description of the roller drawings deals in further
detail with the achievement of the accuracy and with a correct degree of sharpness on
the edges of the crests on the grooved roller surfaces.
it is emphasised that the above mentioned segmental stretching methods in

which at least a part of the segments are produced on the edges of flat or concave



crests on the grooved rollers should preferably have
concave shape, see figure 8. In this connection it is

wo coobhens®r e preferabl e that the grooved rol | ePCT/BPI06/062260
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heated, e.g. to about 60-800C, while the web is
introduced to the rollers at ami ower tenperature, e.qg.
about 20-45 0Cto selectively heat the ply on the edge
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strefchin one on eac crest, avl naer e
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f i los4tiopraee the 1@%} tgzﬁ@agf;@md,tmrebgimgming ilea aotch effﬁci. hFlEirthermore

t t | r [ V (0] er u a
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- en m S re lL.red. . er or e . .
ot e e Becgndie rmen Tyt ShdkalS LUt Puuaf Slbdng minaton

acglebesyor dnflgeacditer 8hlitagausbedse = epoede®besegarWisen ply A
nount Ed on, a core. Cri

cr S 46 B3 S PGP Lot PeRerhegtHe R3HInBye Mg formatior

of intthewas< o B a8 thevb Waba cavshimtisidiegeetnefsashadimpugss. Similar

On b B Bt S B e e B SHEE. 18 Ehtapo above e

semRatal of ekt hbiaehom®! Bpdsiimg out the segmental stretching as an early
step of the orientation processes, followed by the stretching in pleated state. The
explanation is that, since this stretching gives the ply on its whole a possibility for
contraction transverse to the direction in which the stretching takes place, it reduces
the biaxial character of the orientation in the thinner webs, which means that they are
stabilized against further contraction in the same direction.

Another measure for stabilizing the thinner webs, and thereby promote slack
formation during lamination or in an after-shrinkage process, is to selectively heat treat
the thin webs with hot air while the bosses are kept ai a lower temperalure by contact
with a cooled surface, normally a roller surface. The selective heating is possible since



which at |east a part of the segnents are produced on
the edges of flat or concavecrests of grooved rollers,

wae@onai23g i mted to the manufacture of the proPCI/EP2006/062260

10

15

20

25

3G

35

according to claim1l. These nethods can e.g. also with
advant age be used in the mamuf1 cture of the fluted
crosslam nates dealt with in the above nentioned
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the f| ute %sed 'h{] t he above nmenti oned WX02/1

OZ@@%UQJHQVW@CH 07§ They have a positive influence
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efdreatd GlFtblafieb\hGD?mra letdaewhhzehrge ;bcﬂyrgewaaatehaE is based on PP or HDPE.

" rovestgp paaee it &e Aol R PO Foy RGeS oroer o

a ameﬁshrmkgge f0g wmagrﬁtagwofpm m@sao@rrmfgqyrombs equent
decoratjive or func

cr oss! alaiEn R UTE s Saer ep hereiet AHERATAbRE aent that tne
f aﬁlfma‘tebyngtbrsitr@k@ge;f tfe drbssidrambabielcdstrih bae tiection but normally in

rocess er-shri nkage
DA BBLIGR, B PRy st Atk s Miiceoks breferafif niess than about
t heo kieas esthlemeﬁdrm;r&tzmn ot thixestiengtig bihiotl i9 srgretagRideforce per area
| eadi n 0 sha%g omatlﬁjPinthe g/ebs of B.un| ess . tod
t HE9RS Veien R TUHNeR% TUShPT HRYS/SIoRd eREVEZAE tyFknesE i pompacte
Si Sfizﬂeaﬂn sfafc&c% m;sh@p@amaied tichethesasatemety wlight emepitye Bensity of
i nks. % ? bove the formati on of slacks is
pr ﬁﬁf’@%f‘t‘ﬂﬁpt%ﬁ‘r 9’&'@1 e segnental stretching as
an ear | ynesbeigf laydres prcieabigcbobicprRcessesef thold: awed compatibl@

O Ses ShelIRy Reblertet stals, The Rl anal on kS, o s
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di rection he stretching take

r SHEREERNER 8" *EF&’%F%*?“%%&’PQB@@’”H?G PRE P&F‘i“@ﬁ@ﬁ??‘%ﬂ?‘!{ [ he biending
t hetib Rnaneke aeisitionhbepeRaB8SsHOBRE b hRYectd® 15 hakiuck 2BEl desired

a aa! Q{?cte ée%\%tegne rres?s%gz%creat%téeoigmslragtaérlg %ng %err§ p%;gaeg?atttlon resistance. For
instance, in the case of HDPE based crosslaminates the lamination layer or layers can
with advantage consist of a blend of LLDPE and metalocene LLDPE or LLDPE and
EVA,

With a view e.g. to the aesthetic effect, the plies A and/or B are preferably
microvoided. As it is well known this can be achieved by admixture of a suitable

powder {e.g. 1aic) and/or by the choice of conditions for the siretching steps. Asitalso



Anot her neasure for stabilizing the thinner webs, and
t hereby pronote slack formati on during | am nation or
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treat the thin webs with hot air while the bosses are
kept at a | ower tenperature by, contact wwth a cool ed
surface, normally a roller surface. The selective

h : D . .
eP st MENEEN T THE Bl ielsttiodt 809 iRz, gPASRaer if e
t r eddraioh ifeyrrieveut abe t@mwe*riamb arotind @r imh5EE. dstragritioned above
t h tot he, t hi b t. h
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t hpeCrengsicanienat reamwga the widnengt friqapentdads are integral with the
St | ff(g(l"eqsrg%gﬂw E‘F %ﬁétérﬁe{i é%gdfrﬁm%epighcr%sii%@@%ﬁs according 1o the
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or hanjea! &.gnaitdut 8.01eNP8 Fah Hoemakonardoos maelcanaraEHGitadt purposes.
| east vvhen thgﬁfﬁfv mar mat eri a ase

n_ PP or .
HDPE. A~Ug/palael lgﬁtethgggq%tpsfh%méerﬂﬁn rgg%ﬁ? microperforated.
80- 900q:myertd@msbﬁ teiadediohmppeserorh theaysiothpeihying kiggengs and

at_a on e of the manufacturing process. The
or?hérf%"‘f”g%g 'P‘ﬁ%” ?SFIF 889" eferably carried out to

S EC h anrigutenis atrbﬁhcfﬁétfom ke mrep?ﬁcﬂgshcb\@ngbrseﬁigirfpabéilel with one
t ecrosslamnate t least jn gne direction but o
SR P dradtongron Bt rseba il I e P edithd g gaplained n
25¢ipaple nore preferably no less than about 40 MPa. Sn

the determ nation of t strengt h, whi ch I S expresse "
e O O FBEe Ll ataiing: Se kg DA sehbr A AR e A S g fbritatec
be;! kénéb:@l’rﬁér@%?ﬁ SREtChY® E:;?t@@ilah{}iaﬁekmlsiri% 10O DPBgbesh 3§ bedses, namely
n ract] ce 1S | at e e

e M CkGiROROE 8 I EPOBEE] AR TG HBPD S i eR Bpgigs V-

fi : m tar 51 gKROWE g@%n@i&?‘bﬁ@sbﬁﬁﬁ{bn bﬁad%lﬁfa@é@@i Mo?dmg/no bonding
sSel ect e as a n WO Or 0]

of Orﬁt@HBPP%HQ HP??C{%?%%S”HB@ 50 w@nw"%@a CJé”Lﬁ{'EG ?%5%”9 patterns.

t he | oveigured $Hovg 0fet SBLILIDEGRGES a@mlrmrrﬁ? Serg tHa pisestaile bonding
nmeft at a tenperature at which there be m ni nal

di Q‘?ﬁfrtﬁé’ﬁé%b@rke{eﬁ@gép? EHNG GRS HBARESY i n t he main

porti ongigafeseachng! §. arEheiohbieasds N@pFaehtng@ndot BRferent routes of
| am nat i on tenperature should be selected to produce

t hageierivgge the “semi-tibrillated” crosslaminate.

Figures 7 and 8 each show a detail of two intermeshing grooved rollers in the
process of segmental stretching of a film materiat, making two thin webs on each
crown of the grooved surfaces. The grooves may be circular or helical but almost
circular. The indicated ranges of measures are generally indicated below.

Figure 9 shows a preferred set-up and operation of the grooved rollers

represented by figure 8 when the rollers are heated.



bal ance between resi stance to del am nati on and tear
propagati on resistance. For instance, in the case of
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| ayers can with advantage consist of a blend of LLDPE
and netal ocene LLDPE or LLDPE gnd EVA. Wth a view
e.g. to the aesthetic effect, e plies A and/or B are

e AR Vb OB s
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Crossi am na ccor I nvent can | .
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r eat ha e an n ower a e .
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Sat ﬁWgWMWMﬁ@@? roflstgico af 1h‘é%|rcysstdﬁvﬁnétam~iﬁ?beer if gesired the slack
accoral n tOtelven Oeroate.
ST p et Bmasi B e Ted R o The ket bRhehe
acr:]cogpamytﬁeg deHvang n@@rl@rmd th@a;ﬁwnb@wdsp%c@kem@lrpadj@ww@ér. This
t he raw | S ret ou e ut true . . .
o CrERer D Sints R oL ek ian g MG MRTERVEHS Srisyfigening has
Wﬂbébrf@sl’tﬁﬂféltwétﬂﬁy phatder reaissés W\i\ii&ibiﬂh@iﬁlcker than the webs (4), but
Sl a nat e e S al n I N exa
C Giet Panaheohaat SEadiuh b AGGee 1S eBets Rang gne boss v.
flt%@t‘ @RQ%rapaw@m cfff dllﬁérdnattﬁudknéslse@ capepsentalibyed as explained in
sStretc e CrOSS co rlS n eqgor
b oedeca 5 Ot R SO b Lo tetaly el BEsea iR gk to bosses

ang it g mh@nd@dtatﬁngﬁm@rremss #RSar¥a ofihgUdrBindtel sssantially unbonded,
schemati c r\éqpr esent at.i on. of glgvanta eous. bon

botfil PRy 2eh SRS Bhg SHEMIE FGPRe h%jr’i‘& hign dhe §%"?’i‘ﬁ’?g°ﬂ%e laminating
bopfleRahweakitans %ii@g{n@@s@@nQL hBgePald)@inBSosses Y are shown in a slack

state, but can be straightened out by heat treatment.

in the schematic representation of advantageous bonding systems, figure 3, the
vertical lines show delineations between bosses/thinner webs in ply A, and the
horizontal lines show similar delineations in ply B. The lines need not follow the
machine/transverse directions of the crossiaminate, but could e.g. be under an angle
of 45° to these directions. Furthermore, the webs and bosses in ply A need not extend
perpendicularly to the webs and bosses in ply B as here shown. On the contrary, the



Figure 4 shows a set of rollers suited for Iamnating
very thin plies while bonding boss to boss but keeping
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fl owsheets representing two different routes of
manuf acturing the "semfibril!ated" crossiam nate.
Fi gures 7 and 8 each show a detail of two internmeshing
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bI ;an&a@fpiem; a&ichrese dithBPby anduidieaimidsebE ﬁaﬂ@m Bf éhe or both
However the not show

r mcro fo oes
e FUE s o B it ol vk PBA T e dalong DikRaue i bosses
t henibegtmMebrmbasecladi atedoihis tie'fk@eérﬂﬁl@ lbbés%sedr by fextruding the
(3) Three of the four r

eqi
mi ‘e YHieE @VPBP’hP'glAa%‘?&p%% g’é’ﬁ‘s‘;} a&r%’lfaé@ ‘E’W%%‘@Qﬁ‘amw strips
de@@;g@@:@bdabw@o@/omm@ nmed this feature has an
i mport aﬁ ositive | nfluence on the tear propagation
resi st a % SYSHEN ér ossl ami nate. However, if desired

the sl aﬁ&aﬁfeﬁ;ﬁﬁtor@%nb@gﬁﬁhmsq%@é(’0:)’1 s&é@@t b@rﬁjmg in the squares

heating of the thinner webs In the dra

T BN hsrate! bohng Snelraing ete S PLe RS cTap s preferably
C aélscbzﬁ:rﬁ&@@ b yheRUS ﬁa@ﬁﬁ@@d%@eﬂ?usﬁd?ﬁnéthb@ Gﬁbiow&hﬁ WD F074264,
wi deni ng has been established means of the

b%ﬂé s £P8C ihe eReiirueRg fimp ﬁréus‘xé;@gxp(sgg (aggfso dnscgcsed in the said

publication} two lamination layers, one strongly bonded which is in the form of narrow
strips, and one weaker bonding, continuous lamination layer between the strips and the
main layer of the coextruded film.

Bonding system 5:

Bonding only the squares (101) and in squares directly adiacent 1o these
squares as in example 5. This is achieved in a simiiar way as bonding system 3, bui
the hardness of the lamination roller surfaces and/or the roller pressure is adapied also
tc bond the thin webs adjacent io squares (101).



thi nner than the bosses X Each web (4) is adjacent to
one boss X and one boss Y The linear pattern of
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m connection with figure 10, and the bonding of

generally all bosses X in ply Ato bosses Xin ply B

whil e mai ntai ning the rest of the area of the |am nate
essential |y unbond n be achi ved sui tabl e

hor ce. B RgacHaler g PALSTOR P Rb!EARISRTHG (101) within
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of sgdPh bfdGadiisBiiod ietROSONk @eh@és%oué:t(e@@q%gm%m on opposite
conprise the solid squares ( 10 1) and the squares

(169ps waiKeraileaated B roliprre (145t weieh {RBSIgpfap@@ments connected

I eprSSHSnaft (118, wRkake sh\@fbtr@?e %%éaﬂn@@ﬁ%) whlch ss biased towards
arrangenents as descri bed bei ow. Bondi ng syste

BoHi ¢rgtrahroliere 188 &roe &Y PROYTalN AN Pyetaylic fﬂ%a%ﬁaw@dwated by the

OVQFrO\TvQﬁ Qfsltlleé’tﬁs fbh&r&a@ﬁiﬁ? (3T w&%hb@(ﬁﬂot@)ﬁo@ﬁ,}l MaY HEB‘be provided.
of the surface hardness o lam nating rollers an

the rol "B ppﬁoegwreém@gi@ésﬁh%%@heﬁt%%ﬁﬂ and6 b@\@ealready been

fi guhigindd idnde zgen@PJ‘ddié%Grsé%%t e"W@w rEeRGicB ol ﬂgﬁr@@ the mutually
squares (101) and (10 al so bond |n% %Tut a

boliE ApSBFe g epedralars &%120 Red 4G LRMEch affast &Pe%ﬁ%@ﬁntaf transverse

adhﬁéﬁkﬁﬁgha@é fEéiQ?es%Jﬁfi@?@n hridnessr @bt hs: JeRiimalos88ection) with
ers and Er essure. Est abI i shed in

exé@‘i%ﬁvé?Y@haBbﬁ@@%g“é%t Ae SeuBeRdl AEIFNg FEErSiningse edges and

( 19&\)‘9&?&%@%9%%’&&%{19%{)3 '(ﬂ%) I efé ;n@érnie@ﬁan@ CHARIR= su%ﬁ that there
in exanpl e 3, achieved either by a suitable enbosse

pagtePAngnesHBicker BateRal BRvIPaL PO I PSS (1§6> eidhe s'rcular teeth.
bring phkhesedireRdnB 19NI86EisiBE R tha ManDfa@RSEbRhE FhiBPSFRRes is high,

and it is highly advisable to make the outer part of rollers from short segments. The
radius of curvature on the “sharp edges” is of importance. i depends on the properties
of the coextruded film, but should normally be within a range of about 20-50
micrometre. 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 electrolytic
polishing, and finally carry out electrolytic Cr-plating. These electrolytic processes
must of course take place under precisely established conditions.

in figure 7 the width of the thinner webs is shown to be about equal to the width
of the bosses. Normally, but not always, itis preferred that the thinner webs in the final



whi ch each conprise several cross-points between the
bosses, or by coextruding the |am nation |ayer on ply

wo@ad2@By B in formof an array of closely speCEEP2006/062260

10

15

20

25

30

35

narrow strips as disclosed in WX03/074264. Bondi ng

system 4: Rel atively strong bonding in the squares

(101), weaker bonding in the s%ar es (102) and simlar
bondi ng or no _bondi ng over th st, of t squares. e
TPSOS SHaultEpS TAoHRS GATL Hic Rt oByloy et A pasduct Good stabifty.
WERbW@\F@dmCﬁlﬁ‘)ﬁé I7USHOWR A8 toheed-gbicse @Sﬁl@ ihid- ﬁé@ﬁ”/dh?4%4lvhlie it is

in this case the coextruded
a1 5615 S ANGLEAIEH DS 151 FBITILhe FSyoq WEST LifaNes I prooved
| ayes. one strongly bonded which is in the form of
narrom13tr|ps and one weaker bondlng con

' e T5h PLEREP S arvih qHE ey T e SRENITT iRt of the

of gﬂoﬁﬁe&ﬁﬁéﬂsrayﬂﬁﬂaié ihBpaBermdis @@b‘é&!%@rﬁﬂp’émc&aﬁﬁﬁm@ wné precision
the squares (101) and in squares directly adjacent to
t helsBissRseeass ﬁﬂ%@{‘&ﬁrﬁlbé%? Profied e teeth S Bhoun  figure 8.

Si AbicAthe WRsiPsre PRNMHING PYS RIS Jectiil buth%vb@fo@ﬂ@ﬁ@ dhhape, so that
the lam nation roller surfaces and/or the ro

pr $e<oes PEtada pREd!VRYBNE e AR CHeR] t?ﬁ%%%*%e edges.
adj acenty ﬂg@res@{%h@&d %Qﬂmerbfa)otj it tHertivB g ideakd sdﬂ@tsqmz) and (113),

there are only shown 9 he cross-points (i R
wi RicR a@a%ﬁza@rt@dpiwp r@%;,nﬁu@u@ﬂ §fq.@%ée I?ﬂjt e formation of the

"b%%%ﬁ‘% webb %ﬁ%hé Bﬁ)ti\@dﬂbf‘ed@%s %ﬁ@g a@%‘éﬁité@éﬁ hﬂi@tf@m tﬁﬁ:kﬁess can be
B nost Ef@e erably i's abou

I i h@ﬁ' cantiRiesi oiereis askier aolhirg ﬁé%‘é’ea * 8‘&&5%)&'@%?%“ rounded

' Scre@% (@1 { )0 Cicts! ﬂ'ar@g IgFivb @ RoiRROME siaoifvﬁ irPa H&hpééi fd)iﬁn ehRA only two
th he nunber of “cross-points ( in ea

i sdfﬁﬁ@mqaifwsw%ﬁgweawwgr ﬁﬁ?"@if@en’fﬁemswdgalab‘% 3a)and
or (1 BhEaRfsndWph Cross-points within each group. As it
appears fromthe foregoi ng) t he sel ection of

urface .
har dnes ¥/1A r¢lless (144 Eﬁlﬁ(ﬁé FBheates. %Ho‘oﬁpe%gérré’”er (110) is kept at

bef wegh bher fe%de%’érev"'e'd gt BrdTRAY2(°8S €Snd& @ﬂérét!&xél @ondmons the
esEFC|aIIy if the thickness of the piies is very

re%@f@gyecb'otbqrs st Ravg sxactiyithe prime glit@ bE-FRIO9M teg@pegeﬁaére rollers
thinBeLYRhS) %%v@ ab&tcmmscrf ;%%ﬂqa%r PaR SO GitdrbrSensy (1 10). This

cases It My even necessary to lamnate wth steel
surdiacesd- L@rpﬂ%ﬁtﬁs ﬁ%fq!EQY@, In this and other cases, the

appl i Catfhé’%iﬁo!ié\ﬂs RMen(f 1@') loQ&r @@m%m&énttib%eﬁl#iﬁe ply-part in
w dth of the plies, which normallé [l be nore than 1

m corgaed| Wi %iwepwm BietwANgdeas (1 1R 18 4Ne &imPerats-avhich has been
N&%eﬁ i iﬁ@ﬁb&ﬁl@ntﬁ%t%‘téiﬁﬁg tonik di&s p@t% \ﬂ%ﬂthé'grcﬁd%ki%&rface on

I'S use oSsite sides of this ar
| oc:éatae@ 1emtaf@les@%wa(mms)growﬁéﬁﬁe%@ﬂ Etlepfl 13k g?aiéhwom’f the ply

COE%%@\% HEQM@rh 6t§wt(1%§b7ﬁrotr@in§§ﬁﬁvn5&@feb oh @@ (113) will not
earin bi ased towards
be stretche s:nce ‘they have not yet been heated, or will be stretched only to a low

degree. These ply portions heat up while they follow roller (113}, and become
stretched when the crests on rolier {113) intermesh with the cold, smooth crests on
roller (110). The intermeshing between rollers (112) and (113} and between rollers
{113) and (110) should be adjusted to make the widths of ail webs as equail as
possible.

in figure 10, the two “registered” sets of grooved rollers are shown in a similar
compagct drawing as the three roliers in figure 9. Rollers {(112) and (113} are similar to
the two roliers in figure 8, while roller {1139} has only one relatively sharp edge on the



the central roller (104), e.g. by pneumatic or
hydraul i ¢ neans, here indicated by the arrows (109)
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al so be provided. The processes according to the
fl owsheets figures 5 and 6 have%already been expl ai ned
in the general description. reference to figure

ateet 9 SFs) e . g8 8L BbR e itk he teetn on

st rcﬁtra]:et(n ng) dravea 18] @ rﬁiﬁiesltyant(er@éél')mg)@aﬁﬂﬂﬁtaklr@i dgreudtatching zone

teel. a n Cr,0ss-section B relatjve .
i vy B PE T 63 SGES R e 1 eyt Shihag he micte

Onoft diepeo®H @somard1 om\aeh@moudmb@ tevinRidRosttd waetusn velbs(112). In

16), .Th t hi t h that th :
o B BT FRAUPAIPE oA ERY TS PBBEBIEES 1L hiepTa er seouring
Cr @&lcs registralidn _b@tﬁ/veteh %r@‘dv@@ whiRFs heed manﬁﬂaetutequhé €A ke known

fo reci sion in e nmanu ure . of the ro

L ok RUIE P03 0gRod. s etk R bratt ok reS Heptaig e fim wil
t heaveubefied@otboRbed ARREEGdspOMiSdHRrdach egEe bt BllersN€12) and (113),
tadl of cur,eture on tE ‘shar eq%ﬁ i s of

| ot PRy 2 T TREHRAHD BhoTRESHI A BYeR! ¢ he

coext r uggmbré (117 abwtt 18hedd tste :ﬁﬁé!’@l dowrgedhiohidNed (1 88)@ad (119),

of about 20-50 m cronetre. sui tabl e industri al

mePhee ¥g" Sﬂdﬁ”}%y that %‘Iea{?fmﬁ’él%e &Rigpd Hﬁ?ftﬁsaf’i‘r%{wtt“e Htter pfigdepends
CUbY #Help@pblics of fe &arudBd embigicotgesmreath ¥ns AR two options is
then round them by el ect r ol ytic polishing, and finally
ca?’?%ﬁeaut el ectrolytic Cr-piating. These electrolytic

processpewBE! if ¥le §[126) bRR basenubias (PT&C‘dn‘éjQH ye} are made
establ i shed condjtions. in fi gure 7 the wdth of

t hPRAGAYEHBIGS RIF GiRETUP & @éO%QJP“%fa &N Q%U%%*WPH““W@ the
of stReUBBHERE in ﬁ%ﬁ@@l I'the RitivaIPthidbYEREs, Y hie fofmed on the rounded
preferred that the thinner webs in the final product
shtRAd2Bk narrower than the bosses to give the product

good st gRhdblaeys However, in figure 7 shows the

cross-section of the Iald flat tubular filmwhile it
is tent ér@dﬂicwtt%@*%wﬁlﬁe*éﬂwf%@ HAH$ ﬁ’“ﬁé@i%?@aneld ggoliows:

r educedW&@ﬁé‘takér B@%V@Stothh%lpé%‘f’ﬁﬁf ir ololzem démﬁy 0.944 g mi™.
pur pose of na relatively sharp ed

cireul apu{egestuﬁa@e l3yRe - drBiHaERD fayEl-e 0§ t‘?‘@‘ nﬁ“?(é Affjgity 8770 (

paaneﬁgz&@% cepossAgnt particularly fine. The precision
s enbossnent is enhanced by the prof| | e of the

teeth whinghsireace iy, 147 of ialelldPE peind.ithé crests are
not fl ag,ws8es 4-NiCross-section, but have a concave
shape, so that the edges protrude radi ally beyond the
part of LenituginakdrapBopwenaitied®dges in figure 9, it

shoul d J@ﬁe W@J SEQBQ%aﬁW%itH@ntéd‘@iﬂgf@@é’rﬁﬂfiﬁrmb‘teﬁré 40°& (ambient

12) and are Simlar to two rollers
m Teln@?r‘@u@) be%(\teé“ igé%ﬁ\@é rellgehag $wntin égtﬁf@ﬂrfﬁ'th Righoi.2 reand with

thh ANGE YeRScOR ot endh Ydgdb %aﬁﬂ@@@ &rt 1he1§9estss The downstream

facilitated and their thickness can
codtoevdd eder ?’Pﬁtéfi?%s%sfaa?@dﬁ@néh@ Hpﬁiéﬁag'ﬁ @6%@ haaqu@e qerﬁ@i’aﬂy been

104541 tHaS 90O RmdioWISSS difference helps to make the embossment (the
segmental stretching) even. In immediate succession to these grooved rollers the
tubular film is taken through a pair of intermeshing, driven grooved roliers of pitch 15
mm having rounded crests, adjusted to transform the fine pleating to a coarser pleating
without performing any further segmental stretching. This has also generally been
found 1o help making the product even, when the segmental stretching fakes place



crests (1 11). The three grooved rollers are shown in
a conpact form that is only two dianetrically

woppeari2es segnents of each roller, and their PCT/EP2006/062260
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centerlines ( 112a), ( 113a) and (1 10a) are shown.
Wiile roilers (1 12) and ( 1,.13) are heated, e.g. to
70-90 OC, roller ( 1 10) is k at a rruch | oner

B i S BB, AT S R L) Fppprn. =
t1 Iiigngsmmeapsimibhmg ﬁg:ir?fa:]affy?gntéc;el??mamdmaer lmbwemesit (vas found that

ey FRE plsats 10 Bina ¥ find 8656 H loe uleRer €5 qnct form

opepst iesgaar ral deaves pidhingol y fol lows roller (1 12)

cont at T ERATeRY Hikekes Blelr 5o S RetadId ' sPrgs of criven

t eﬁrpemtatrolrees, kepi athhd aenbees t@h@@mﬂurﬁm{}"ﬂ? h;enos%gmmm & stretch the
tret.chi ng, t roove

17 Mo 2255 Pt s RuERE o Pt o SRt eee L lien roters

Onmrvﬂhdl'al‘ is(staboilk3g aAEO"D‘WiSqquam futrther ﬁk@cw tig cotdediai atlout 20°C
conme i n, cont g iy r ot {:egdl ng crown edges on

r o 84 erf‘}?%fj R)era“ﬁ TaHeSPOPEE Phed since they have

not yet m@&me ﬁ?&@b&:{éesﬁnmb kumﬁrs@rreatad\;\fhwlmml Qr?sts@s and thin webs

ree These rtions t u ile the .

¢ O SR F SR Bl ks RO BB DR ok Paud BiosGos e guch nefically

Cr @afitngdre EQREIaM rilalé() umd@tr erayeste dua tdinpdretuendishut SOWAL [Shrinkage

crests on ro

1 10).. The int hi ng. bet o
;PSR whlisRThagnt lohip S BT R  S B Ee o tig . The
alnfldrfﬁﬂalloﬁ @s}esshml s@c@%t@ﬂi&@kﬁﬂvaﬁi?e rRkistainheaximdirh®aobropagation
sl irors gt GG ae ot By | BRGNS RiRy hegeme relatvely
Si gfrdraty Eﬁt@ﬂ@@@bsﬁo&ﬁs@@ﬂaﬁeft he three rollers in figure
9. RoII ar to

ad 1 are. sjm| he two
rol | er s rtf Pflhhle gs’n@msp%ucf%ﬂﬂyeqr ’ep{eijl{{i?" hES aﬁﬁ‘ﬂ \ySeship make a
r ed:ragsr,tmlnwesdsran@ty@dgsemmhtmgem@sﬁeméd @abd nedchitel dection, and ply
to int ddie of the tooth.. The
¢ eBth oG EaIT e Fghavetsg ediops Soynakpeatars § Smle way for
l n]%amegh pﬁk@os@@ﬁ’@ mklyn@wgﬂn@msmyg@tealtyldnm nereu(ibii riatively short
we nd the t airs ved r ers are i
o2t ratd Gt sl ERaiRs e R el o Sisld B g o orientation
r oirdie¥velsd. 1:99 A%htﬂp}%t B Wews hesniibe tofettr andfhad 4100kh t®8Bhrink with
roIIer[Téllz %C}‘ll&(g%eSbther |str tlonis
i ndecs a(t%%a o the ﬁ%@e(pi zﬁﬂhe above mentioned
segar tmgslrﬁéambieé eghs tpfcﬁ:tdc@@ sﬁ@éﬂm&{pp@émwﬁﬂ iﬂ&hlc&igﬁhotdﬁagure 1.
the manyfacture of th tter are ownfﬁgl%l%
02592. A& @miglignansss ‘ﬁ U5 WgF SeEIE ooutt M4Rd é”a’“’fy appa‘atus
St §rRfuih uxtehﬂ bt @hsm hdw ba\a@sér@femfmm@r bgapes (122)
correspon to each crest of roller % ( 112@&2{;@
(113), Efi‘\@dpif et 8By BRrethrppaitileReingl At Beddig ! Rat over the
| Sidpedtresestrokel(t ar ﬁwe(fuﬂctlba)of Wﬁd:h(ss ﬂo]ébos@\amﬂﬂﬁg on the passage to
instal |l ed dovvnst eamof raolle (( 18) and f e)
the Eammatmg roiéers {12} and (13). Roi!er 12) is & steel roller, whilg roller (13) is
coated with rubber of a hardness about 70 ShoreA. Both rollers are heated 1o give the
“sandwich” of A and B the desired lamination temperature, which as mentioned is
about 100 °C in this example. The distance over which A and B follow rolier (12)
before they get under lamination pressure in the nip between rollers (12) and (13} is
adjusted o obtain weak bonding with minimum shrinkage before the nip. After the
iamination, A and B still follow the hot roller (12) over a relatively long distance 1o



or vice versa, nanely that the forner are installed
upstreamof the latter. 't depends on the properties

wotoobhzo2ext r uded, neltoriented fil mwhi ch one PET/ERZH06/062260
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two options is chosen. However, if the tips (120) of
the crests on rollers ( 1 18)23nd ( 1 19) are mmade
snnothly rounded, this set-up“f grooved rollers can

Sbetie fégaﬁ%s@ A b BuReh Yt o7 Rt hryflale 486 the iding
r dem rdliep6i 40 220 WCEXlaI{lfpr rdel A1 0 The edraliret teasibh lsddept as low as

ar filmis e u sed as fall
vaaY Bl & BtaRt pS R b6 Besss R £ o epr iRt neating.
densi t yThe dbnBi sgstah id that @hitiemn taéltiém;ﬁtlér&)feigure 3is called bonding
| am natjon | ayer, 10%of total: 50% Affinity 8770 (a
ne¥&e8téne of mf. = 1,0. inner surface layer, 10%
oftot@xanh;u@anf mf i. =1Blowratio: 1: 1 : 1.
Longi tudi nal drawn dovvn r The

0: . bul ,
uni axi 1 §G DB B TR i ol LAk as follows:

400C (mh%rta@@ggg@%@f eatbet ween grooved rol | ers as
shown in figure 7 dﬁéwh 1.2 mm and

di st andd’FEShisHar Bb%‘& fiod gfnatty ‘e?ﬁ’é“ B:QStgn’é" cr est s.

The dovngkr QafBceNSRY edamhphliéd 1)y 8sos%obast ©talt han t he
upstreamone. It has quite %eneral | y been found that

such srid ‘?tW%‘P%EQ’RWy%‘?’f"’F@?% eds AVIHS &t GPREE the

enbossrmak rétdssegrent al stretching) even in
i mmedi at e succession to these %ﬁooved rollers

t ubul ar e ipyrilat telyandiin i IsRg dinagupretered %@QPH’e%Sﬁba ratio about

drg- v QR rﬁéé’é@;\/&ﬂaﬁéﬂrél@k&tdﬁfan@'sttéﬂmzéﬁom Rati Nghi¢ ovaelagy is carried
sted to transformthe fine pleating to a

crests, u
c G4t @éﬁVifﬁtﬁﬁwth?mﬁY cigesly %FP%ﬁeﬁéifSW’nﬂliPiﬁié ras knowninthe art.

S%@?Wﬁ@btr@t&ﬁiﬂb‘%ﬁé @gu?ér i @nehﬁqm Bl $eadROes @le' y.obe®m. This cold-
f ound he maki n product even,

t he
s&Y ﬁ&‘?ﬁﬁl‘u%’%’ St I8 Uﬁﬁd tf%ﬂ@é@“ftﬂsi%‘@%%tﬁ% P%mP'ﬁ‘é pfoc*“ced in this example
| opgiit eghAge sstretching. As nentioned in the general
description, a |ongitudinal stretchlng is preferably
st ar t ed-APPHREEG SRCEERS 2R SABIEEOU 85 {RI8WEound t hat

very figye p'tﬁ@h?f!ét%@tt&d?mﬁib@H&ﬁe@sﬂb‘u@a@f;ﬁmg“sfe@ﬁit%nﬁé&ed helically
the stretchin lers and forma nore irregular and

coarse pl eatciugé”t amhRgle 6h13eRHY B EoRYINgiesat ed

t ubul argyfi | rﬁnﬁfié}cﬁe%@%ﬁf@ fs SRHELS) Wxclht ¥RR tHEDANIs not “semi-
rollers, kept at the nentioned tenperature 400C, and

adj ust ed to@!’*l@?‘éh the filmin the ratio 2:4:1 . From
this unht t hﬁebkdc@lﬂ@ﬁe‘%&‘}%@ﬁﬁe&@mﬁg 8841k B%53@{vhich the inventor normally

stabili zatl on rollers
prefers,

d) similar procedure as under ¢} except that the film is not “semi-

fibrillated”.

The “semi-fibrillation” (segmental stretching between grooved rollers) is carried
out as described in example 1, but it is noted that in example 1 the semi-fibrillation is
carried out prior to the longitudinal cold-stretching, and in this {(and the next) example
after the longitudinal cold-stretching. The lamination plus shrinkage is carried out as
explained in example 1, except that the film temperature during lamination is slightly
higher, namely 105°C. The bonding system is that which in the description is called

bonding system 1.



in which it is stabilized at 900C wi t hout any further
stretching, is cooled to about 200C on a water-cool ed

wo oiobaro2and finally spooled up. In a separate PCDERHS6/062260
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line the tubular, oriented filmw th bosses and thin

webs is helically cut at an angle of 45, and in a

third separate process line t such helically cut

filns e _crossl am nat under, pressure at a

emmer abginlf AR BEEoAD By e A B RUS oBbesl o iaties ater
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weiRilheat qaﬁﬁﬁésﬁ@b ;ﬁr@@tﬁiah ﬁottsﬂoxﬁ%lﬁ@a tbh@eﬁwl Eiﬁhw the l“semi fibrillated”
t ransver se. | ami nat e

A Sy BB SRDr ST PR ™ e o st aipenraAge of the

ungfovoltfnd HTBheP bESETS akd Melithd Qaﬂn@@r vbies. abmr§ effect of textile-like
menti oned 45 cut fil m sanples. ePr oduced structure

apPPERERCE Bl ek Wd“ﬁ‘)ﬁ Qﬁﬂf%*@i blepipitif afeRipatipmiextie-took
ang mhfémk@@ﬁbmi@@ﬁru@@ pidnbmt ih e HaRBIALREESS.

apparatus shown in fi gure and shall now be

descr i WPRMRAYARE{THEFOSESLSIINS 1T HECTHEOPE AW *Bafatf‘@ thickness of the

br @aMbstoRded HRragis BOS df%eemfcﬁhéé%fof (hb%)d-;ad@ﬂﬁtﬁas@é@ fand the width
the idling transfer rolle ., the function

whfIChe 1B et thovaieras ioiGh of Hee Pads Bhediagon!rrosses, thus the
| apdinaé oPBherteih vibs id 38dut 8ol thd holuRRl dieke bdsdksi s a

steel roller, while roller (13) is coated with rubber
of a hak¥RBB® Zbout 70 ShoreA, Both rollers are heated

to givergibg cofaich fikk e%&fmp‘!’e Q@cc@pﬂf&qh@% h&fbn process which now

| am nation tenperature, which as nentioned is about

10@kercrippe Phie SPeivpNang Thichdn deaHescristien olfguen 34s sigrred to as
B fbehb@@vspé%bﬂne; (N nm%@traﬁ awb%g:egﬁtssm%;mmabna\tsu@@xamp;e 2

pressuré in the nip between roll'ers (12 ag
adfrastiadingipsobi#h nsemwiaicriyatedl @ewem ﬁ'ioﬁ$ ﬁﬁ*r“ﬁ Fr |"‘ﬁ%ag’l=§>ﬂ semi-

be{t{?fl&teﬂhﬁ;e@'a@e cl%f)ﬁedt he |l am nation, A and B stiil
ow t he r ol 12) over a r el atively | ong

d| st ancEg é@@@@h@ﬁ/wfrtkﬁ@r DF@%%@%@pawmqskdewaﬁét fiom what is
clfs,‘ahb&f‘n% X3 gie' ﬁ%}?@f&eﬁ@éﬁ%u@ﬁ ardih'a%e%éi%@ﬂ@j and (13) are

i s wound on reel '(15). The w ndin
t eﬁﬁéﬁpéﬁﬁj ﬁOspr@ﬁﬂe sot-pondiag Hoe Hranationgolign éﬁ) i a grooved roiler with

Sh&%ﬂl&@gﬁ;gﬁé Bi Alnass %%%a@ing OEGT thidRendcYEss. The rubber-coated

o heating. The bdnding systemis t
whieeHatian relier ﬂi@é@‘raim f arpoypd f@@ﬂrbéﬁ @'Em gxiglaf @WWWO@@@S pitch

about 1.5 mm and having about 0.7 mm thick, flat cresis. The hardness of these teeth
is about 70 shoreA.

The temperature of the piies during lamination is adjusted to 10500C. The
lamination pressurg and the tension at which the laminated film is drawn from roller
(13) are kept low.

The comparative experiments are chosen as follows:



system 1. Exanple 2 An about 0.15 nmthick 2-Jayers
tubular filmis extruded, conposed as follows: Miin

wo ayen02about 80% of total: HDPE of mf.i. = aPOUEPDIR062260
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and density = about 0.95 g m 1 . Quter surface |ayer
= lam nation | ayer, about 20%f total: an ethyl ene
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S Yyt B S SR g e
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8 e . rarl.ve, ex ri nent s | . R
S sa T iR PREo e SARALBIT RGPS BRIy RtV Rk in s
t wespat thar the S’aonmn‘is—rf]sbhimtéd”l aTlmJIdumdmeloinsaijWe chit vadbs and the
then crossl am

o rstat FaShefnaBiiglo e pER T AR R PRt 8o Rp o i example

"semfibrillated”, c) i ke procedure a) but the

cuttin S 63 whi ch the inventor normally

pref ers; ﬂ? ilar procedure as under c) except that

the filThis §xa‘ﬁﬁ}ile lisgraiéd e hdnattire offd & ry thin crosslaminate according

or o vpBlane ) Fod A oA BLIAER B ErRion o aure 3o caled

eX“@B’ﬁdj;ﬁ gy stwtz*it is noted that in exarrpl e 1 the
sem -fi r|IIat| [ arried out ri t he

ongi t vt s aedr e heng, CaingSe st ry O LAET ne
next) e(x@;ﬂpd)@n@fter t he | ongi tudi nal col d-stretching.

The | am nation plus sh i nkage is carried out as
expl ai n¥an; iW%)@ﬁrﬁJ‘Pfém’f except that the film

t enper aHpPE Aldrd mgs kagirhat e@y.is slightly hi gher

namel y 1050C. The bondin stem is {hat

descri pmp%rnsqr@cgéﬁypé@we%g%qi?{@/ /é tf‘%eméﬁg Oé)f“ ft‘ =1.0.

pr ocessog@n@uﬁaw%@nq;amﬁétme&yé@ssa@p_e_mpﬁ emit Be1.0) + 15%
tab Ie af t The conparison between

" SBRR OfCIEB‘? fe-‘-ngé’&P‘f ‘ana Ono-semi-fthbriilated sanples

are hergnhibasdiotdhd heDrEIas pﬁ@m;gaédg@rwo@s BS6ANT.e ThaDlow ratio
measur ed béﬂa nodi fi ed ton%ue tearing test

motH e &XrH %,Waééﬁﬁ'étr?ea apg Q%graﬂgﬁmﬂﬁ@}x%ggout 4% 1. The layflat tube

was longitudinally stretched in a line, in which it first was supplied with fine pleats.
Such “pleat-stretching” has been mentioned in the general description. The stretching
took place between rubber-coated rollers of diameter only about 30 mm, which were
supported by heavier rollers.

After this stretching this tubular film was “semifibrillated” exactly as in examples
2 and 3, and then helically cut at an angle 83°.

The lamination without shrinkage was carried out as a separate, first lamination
process by means of the apparatus shown in figure 12, and an after-lamination plus
shrinkage process was carried cut by means of the apparatus shown in figure 11,

The apparatus of figure 12 deviates from that of figure 11 by a first lamination
counter roller {16), rubber-coated and not heated, which serves o eliminate air



consist in a higher tearing velocity (see the tables)
and di fferent dinensions of the specinens, nanely:

w@ a09p/120238 ze 100 nm x 100 nm and dept h of i nci BCDEPBD6/062260
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mm The results of the tear testing appearing fromthe

tabl es show a significant posiésd' ve effect of the

t hi nner webs produced by the "Sem -fibrillation" in

addi .} i I t i ¢h. t :
oSt B Bide s S HR BT Ui R ey 1) Roter ey
cumildingresabd kevardeerdlise(te] bppndumaid meanples do

practically n 0 ch.tendency. Finally the

"sem _flesg??/gqugfggg!}rﬁgg%%l gg ”Eﬂow an el egant

t exti | einlthiseexpapteetha fidhu éerntperttioes dirfrigdamimiatiap peabaarcenly 70°C to

o ST GEY P08, M0l 895713 3R s HATRE oparas

r ebfetguvel y, wasadarriethow withetiie kenipatefrentsol te abbutt 90°C. &urther details
SO Eblehod Sl o OPgbBa S0 Pl bR B8 R8M B verae

Exgadgeatd gns i n cross-sections in mcroscope show that

the thi kne.ss,t. of 1It he thitn webs. on t he avetga%ﬁ th 30% fthe thi
of the THIBRALIL GIOSERECURIE LTI CS5EREYLW LR E HICKRFHR ¢f the thin
of welheor ivanagek 25e0oitthe thinkaesges the ad@férabotdes, whaliha vafith of the

adj acent bosses, thus t vol of the thin S I.S

bt O Sarass itk Sofe v BbuBadetpt tistet SRa r volume o

sstheanin iveths @uabdut K& exaapblem2,of execisgse§.or t he

l am nat%on {eﬁess whi ch now t akes place by the

spot - bo ’6-?'}?5 ich in the description of figure 3 is

r ef Ier r e?hig gax_amp}'éompdmg% $iyes hredm sﬁibiuradlfya gin'himfgi Uhinadro€dlaminate

angl e is | am nated.. in _exanpl e L -

e r Secrdng Tiresryan GGt e gt Bcrsigr whiohfg the description of

Crasisé 3 bal@Shbyndidy sRtemseni fibrillated" plies are

conpar ed. Tg,e Iqlrri nat i on/ shrinki ng process ﬂ%nﬂol e

appar at U89HEPP A BLIMRAH RAa X T SIREII088 8y exFirpprdlayon” the

W EkaniRé BIseniee td Oxdnhgeln eouk the lamiraiah whbeatriebloat & 7032)practically

and. W) ar e adagte to grod ?e spat - bondi ng. The

| affitiest PRYITkAgE Map the alypar tuaog IgHGdd - rol ler with

ci rcul asfgrigemesionfangi 4teh shriSkdi® wiaMongpled. MNdrdtrals, obtain a
at crests. er -

fl at, The rubb coated. lam nation roller (13

i sSUipkls %O‘é‘?cb?éi%aﬂﬁ? BRIIRR ORI ReSHe Ak df yoﬁﬁf‘@ﬁéf"ﬁ&%me”e
gr QYRS in et xRt iahirktisMaed whdH in@xapplet4 Wad 189, was in this
thick flat crests, The hardness of these teeth is

ab®ATPR)INSIFSSBALC 34 t enperature of the pises during

| am nat Fiaa datiga @F stiRgtel 00 3£500C. The | ami nati on

pressure and the tension at which the lam nated film,

i's draw'S SIBINPIBNS et the 13 Webg 2RE e sRes g studied in microscope
CosmRbAblYS (ENRelihERNbS RULD ¢hoeeipi@s. foows: e) the

layflat longitudinally oriented tubular filmis

"sem -fibnllated", helically



cut under 63, and then crosslammted, f) simlar
procedure as under e) except that the filmis not

w0 s@ai1202B88 pl | at ed”. Further details of the proPE€FEPENE062260
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the conparative test results in formof tear
propagati on resistance under fast tearing, appear from

the tables after exanple 5 Al in this exanple the
"sem -fib pllated" sa Igls he verly c garly st ronger
in this respect than t R fons pl |l ated". The

di mensi ons of the thin webs and t he bosses vvhen

St ud m%ééhﬁe i Qﬂsﬂé @tectiGn t NegdL éhaﬂ%ﬁ ti
found aEBtE ?\ ""ﬂ%o‘% AT bﬁiiién t‘m %%Zﬁ?”
t he man fact g?é thin cross m na e accor

Ejgsf:quiep In\(;ﬁn{ @eﬁpﬂﬁ\iig%d Wﬂ{%iohgqitebg final
C

syst
The ext uded

0. 015 é rﬂd?a?eﬁé{bn%%éﬁ]’egﬁ Oh E%ﬂlrﬁmrollers

(Legt _s 95 [}I‘ﬂn A %rt%:a 16&!@%8&%%40‘%%{4 ﬁé@%ﬁ railieés final
Ojlt er S rf ac 5‘ @Bﬁlﬂt %%Eﬁ{ﬁg% §ér?/jak%§m(n5ﬁqmn rollers,
et ol ocgne g“ é, s@m@ﬂ% dabc%ghgé@dggﬁﬁammnem,
dr@gg% @{0% Md s . The layflat tube was

| oph % ;9 @;ghelséé"f; ol belalde & et
haseﬁgen é?rrg)ntl one &) & geéner a! descrl ptl on. The

stretchi ng took pl ace betvveen rubber-coated rollers of

anl alkAa 20 ol aa oo At od b
di amet ery anly ot gtjnffgra‘fe“’g LAl oSt (T BFalg TNy % improvement
h\.u. T 1 UIéEI D | I\ 6I L 36 I'CTit UT1 Ig U b} 3,: ourial
fi Ia?*.l'@’qi “gep-fH-brtt-atied T exaet-Hy—as—ip—exgnptes—2
a uj'knv'%i “dwgcn het :'bcal Hy et atl anangHb—63-Fh 2%
| am‘%;f Haon v t h@ut fEF i Hy|/gna wacl.aar nag vt . P
se@éﬂ%, £ ¢st b-arghatd onug‘Poc‘. s—by—Heans %t _thHe
apﬁth‘i’tc S $\W.n. n %‘?gurn 152 anld _an"after-1%m datioh'®
pllusishri nkage process-vas.carr| d out by neans gf the
aj gﬁir%ﬁ S ﬁ\%\/\n in ‘??mnrp 1%-8 3.6
bjld.d. 7.6 6.0 6.4 140
c)imdf 92 5.6 8.5 7.1
dilmd] 105 8.0 20.0 12.8 140
c)td. 5.0 2.8 6.5 4.8
dj|td. 22 35 11.5 22.8 535
cjid.d. 8.5 4.0 8.0 8.2
d}{d.d. 14,2 11.0 10.5 11.9 185
e)lmd| 260 24.3 252
flmd| 270 52.0 45.0 41.3 120
e)|td. 20.0 21.2 27.0 13.0 20.3
f) 1t.d. >40 15.0 27.0 47 >32.3 115
e)id.d. 39 37 8.0 28
f) id.d. 15.5 7% 48 74 53.6 150




The apparatus of figure 12 deviates fromthat of
figure 11 by a first |lam nation counter roller (16),

WO advbaro2svat ed and not heated, which serves toPCT/EP2006/062260
elimnate airentrapnment and bring the plies in good
contact with the hot roller ( , Roiter (16) is
mldly pressed towards roIIer%%%Z) by pneumatic nean

t( ﬁ7) Fi nal Yallfe o?%e'géﬁpe%&g ‘of éx?etgﬁﬂag Lﬁd éﬁ}tniaﬁéa”p' €
e filmtenp onl

7OOC to avoid irregular shrinkage. After |am nation
(i.e. stThOPEREnRGEH NI thhte"éj &@s@ss&%ﬂﬁﬁl@é é’)&fdéi%dfhlngéibéore the
11, mas carried out wwth the | am nate heated to about

5 gowentignectiiesesgstani | s of the process appear fromthe
tabl es. The manufactured crosslanmi nate had average
gauge 19 mm Exam nati on of cross-sections in
m croscope show that the thickness of the thin webs on
average is 25% of the thickness of the adjacent
bosses, and the width of the thin webs on average is
20% of the width of the adjacent bosses, thus the
vol ume of the thin webs is about 5% of the vol une of
the bosses. Exanple 5 This exanple illustrates the
manufacture of a simlarly thin crosslamnate
according to the invention, but with the bondi ng
system which in the description of figure 3 is called
"bondi ng system 5", Regarding film conposition,
extrusion conditions and "sem -fibrillation", the
exanple is simlar to exanple 4 but the | am nati on was
carried out at 700C, practically w thout shrinkage
with the apparatus of figure 11. After |am nation and
after shrinkage was not applied. In order to obtain a
sui tabl e, not too high and not too | ow bondi ng
strength, the contents of the netal ocene LLDPE in the
coextruded | am nation iayer, which in exanple 4 was
15% was in this exanple increased to 30% Final gauge
of lam nate: 19 mm The dinmensions of the thin webs
and the bosses, when studied in m croscope appear
equal to the dinmensions found in exanple 4. Tabl e of
tearing results md. = machine direction t.d. =
transverse direction d.d. = diagonal direction a)
Cutting Angle 45 , not "sem -fibrillated", snooth
| am nation roSlers, final gauge 0.08mmb) Cutting
Angle 45 , "sem -fibri Hated", snooth |am nation
rollers, fina



27

gauge 0.06mmc) Cutting Angle 63, not "sem -fibri

Hat ed",

walRoocue28$g Angl e 63,
| am nation rollers, f

Angle 63, not "sem -fibrillated",
| am nation rollers, final
Angl € B3] Tseni -if i bri [Tatjed”
rol | grss | fiBRL| gauge D.Q8mP
sec. [ih@ hesal qul ati png|of
r edudtd 5 [Bauge by t g
consijtereed! Tabl € of mealsur d
shri nka The |per cent ageq rel
the ed iuded| fji lims before ¢
st ep. Bl e| of Measur efrent|&
10 15L& M 7| A croskilanir
ori ented|pliks| A and B ledch
t her mpplastic pal ynmer | nat|er
oriented | WMihejone direcltd
is hea a%n%)to B thro@%r
5T ehyy it her e| HdS hee
Eeak ipglalll overi| Jorl g
$| t erjpatying Wifth no bpndilng,
pondi [P eal t er.matii ng W th g€
Bher ey €A an® B leach tonpd
gossegs & st r| butied over| tihe
@ vi sion!no JLger t han_abg
gonneet by| tthiinner | ijnear
Sy vaid sl.bless thap 50%
Hj acenE| bossRs,! the deld |6k
j aggnts|t hi h [regi on peling
wher e—t-he—phy—t-Ri cknegsi—Hs—+
thi ckestg part (of] sai d| boss |a
gai d (el angemher eby| tihesmai
¢ eddhchoss|®s luni axj al ||\
&chi eved he doijnati ng (di
®hi | e—+he—+h n%er webp—arte-tbi
Shara¢teri sed jin that|£n
#Frea | (HE@ANnate g
©hi nndr IRn2g@| webs i |&nd
O = [e3)
3 U >
Lid
b= <F
R EIEIRIS N EIEAES
£ |18|F|8|] AR
ﬁj
Il 2.
25| |5 26 |5
13| 5|8 EloislE
Slsis|C LIEE|T
- ] P gl= £ ol 2=
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i nal

snmooth lam nation rollers, final gauge 0.08mm
"sem -fibrillated",

S D OPCIT/EP2006/062260

gauge 0.06mme) Cutting

corrugat ed

gauge O 08mm f) Cutting

Tearing velocity:
% i nprovenents the 25%
semfibrillation”
nents of stretching and

corrugated | am nation
15cm per

has been

ate to the di nensi ons of

he nenti oned process

of Shrinkage and Stretching
ate conprising at |east two
¢onsi sting of

ial, each biaxially
dom nating and in which A
onme or nore | am nation

an established either a

pattern of bondi ng

or of relatively strong

| ativel y weak bondi ng, and
ses an array of I|inear
filmsurface with a

ug 2 mm integrally

ywebs (4),
of the average of the two
ati on betwen a boss and an
uEderst ood as the | ocation

(9) which each

e average between the
d the thinnest part of
n cross-sectional portion

orniented sufficiently to
recti on of orientation of A,

btaxially oriented,
even di stribution over the
edstl 50% of the areas of the

in B are unbonded or are

10

15



weakl y bonded such that the bond can be elim nated by
repeated fl exing and rubbing by hand and the ngjority

wototeae23®ross to boss bond, is at | east as strPCDERR06/062260
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t he strongest one of the immedi ate adjacent thin web
to thin web bonds as determ neg by peeling at room
tenperature. 2. A crossiam nate according to claim1,

ch rised in that either the bonding is confined
toémeﬁ\j-gosses al one, or the bonding boss to boss is

st ronget. t haA dréssidnonale g ripeisivg e lcd] eeodentdd pliesrA and B each

craritng pLEREHREPOFEr BEFYhnth iged) Brhfenain one directon

c otdrninatihg and iegitaeisA vehiezttsesderhtodtpoligbeonear enat |dnissts layers,

d. t hi bs, while.the r i nd f th f
© hiin kY e MEE Bee BrlaBurray SiRER D88 sRhaibi 8 3EE efja patern o
t ob@idigraiBrnatingreitt eo beeding nortdiatiatiledy sthingneondielositeanaing with
orRARES s 3, 208 RS BERIER R 8RR bR of e
whiedsee adrimospove ehs e satfadzowties dangors ey éarger thnrabeat 2 mm,

web than th trength.of th ndj.ng. boss, to boss .
o ot dhy BT ufax W2ps 0T B PREREn B vaRRE ip loss then
¢l sfamcd theravdragehd tracive eidiednt bost & the dugineatnectwen a boss and an
seri.es

f..bosses, X and.Y where .the bosses X.are . .
¢ hrage thAred e oS SacerstbOaE tae foatan iere il Piaigkness s the
( 4avdragaichtaeemthetthickes phass sxdanss amethbalsisnaét pandf sdiatveb, and
[ onfined.to the bosses

or Wh0b B B oRe 5ot R 6350 RS Gs T SPRGRG surficently
t he Sondienye aforboshg\diteotio et oferbatioh ofr Aswhinmineah@ner webs are

?g%gg%bncg@tg%dglé@airgmgtglﬂligﬁcghti %a{ﬁg%‘éib gpéqs ﬁ%rié&@&%@t@ tp‘ﬁt@peianof the laminate

| antleadt 609 tieaglaas oMpeitisinng lisexerdds ihossedn 8rade unbonded or are

i Ay O T g e
r epeahed ahd exd pejaind of Bhdh bess whbdse bondt ear leasl adetrong as the

poHRRSF A 4 HE BSAaeiaACEe= I A Ag 84 b oa Hanie &s determined by

t r padling at room tefi@gs) am nate according to any of the

recedi clains, characterised in.that the |amnate
Compr i 589 UnDGHISIT AU GHECTIER iy Shadkterpy it either the
s| perkiirg)it eobfiriest th it h@des dohe! drahe BowIEFLOIS ta bBESIsisBBnger than
per p%ndi_cul ar to tJJe extension of the bosses and the

wels€ POPRBI\RERYSP AR LYEk WekSsur ed al ong the act ual
filmsugfacep dréssiimihiite dicohdsg tdclbin chiMretteriedd v @kt the said

the hjghest 0.3 mm and nmore preferabl at the hi ghest )
0. BOTHAY YR BEHS PR frediana LI coeh AuBP s SRYETR! BaR3 s and thinner
bowaska fings taf rebiiencir 3t k®. ar8a ofthernaamatdis abendecor di ng

to any of th recedi ng cl ains, characterise , )
y 4, ﬁc ossiamognat accordg}% toca?m % charactegsed in that the thinner

webs are unbonded all over, and the bosses are bonded all over, but this boss to boss

bond is stronger within regions which each comprise several bosses and several

thinner webs, than the strength of the bonding boss to boss cutside these regions.
5. A crosslaminate according to claim 2 or 3, characterised in that there

are two series of bosses X and Y where the bosses X are thicker than the bosses Y,
whereby each thinner web (4) is adjacent to one boss X and one boss Y, and that
gither the bonding is confined to the bosses X alone, or the bonding of boss X 1o boss
X is stronger than the bonding of boss Y to boss VY.



in that the average thickness of each said thinner web
is no larger than 80% and preferably generally

whedwaz2325- 50% of the maxi mum t hi ckness of t hRCT/EP2006/062260
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adj acent bosses. 9. A crosslam nate according to any
of the preceding clains, characterised in that the
w dth of the bosses is generalagy no nore than about 1
mm preferably no nore than generally about 0.5 mMm a

still nbre phefressiaimipalgerrsoading ¢ glaimel. %’.@ﬁ:ﬁi_éaﬁ&m_mﬁi within
0. u% ion%vgﬁﬂ{]dx%Q bu%@b@?h@'ﬁr@élbaeth@%ﬁlhgfe%dté%cﬁ'&Mm@ﬁsngg several

t he“prece alns, characterised in that the
of bessen and |smf@al thisgebebs the pliesaare RuBPNalsdnged thad the bonded

%%Fﬂﬂ%@sﬁe&éd bPg e e%?&f‘?le%%ﬁé’rubbmg, while in the

y It 1s no |less than 25% of the average W dth
of reprandeno! Wejlamisate Aesd @sare rnbondegry $eiveaRkiyfrapded that the bond

ACEH Kl Bmih@eABY sibn fBgnRecedi ng cl ai ms,

characteri se t degree of uni axi al

ori ent af.i on AnrQShfénmg@@:oadm folaay pidhprregedir@elaigs, characterised
WhiGRatAL Bnlidste %Eﬁ?rsgﬁs[r @r@o‘nﬁ%‘@ L AREHRGERh sk & dnd Qlack extent

uch—an extent t w't ear propag atlon each
of istlimétegIsuels that siede in @@ettmt perpensiadal tofthd pENsiomel thg bosses

| N L08R IHE N &K ﬁ'\et%ktrﬁ@ésﬁédjﬁﬁﬂéqh%sa&%ai fifh surface, is at the

crossﬁan1nate accordlng to any o rece
cl bé'ghmi Ocheirma oraieiablydatite highest GiSmavancagera mﬁetqfﬁé% gt thg highest

nog| 2 ﬁ%rg%hf?\gn %@#F%hgrs%c@%tﬁé%n ip@b&&r&b%%leém fRteacks.

accor receding c
c har act 8r i sedciassiahunate h@cqr@m@ ivegny ohthe aya@ﬁdung clgims, characterised

Cghé_l%gdatvle?aé%rih%? ﬁs:&g%é% éad % f@ﬁ%%qg@w n 80%, and

aracteri se
t haxtefetra@ylmméyuh@memﬁ 5ﬁ%s<>b§”@n W@pmur@dhib&ness of the adfaceﬂt
ex%éé%%on | am nation. 15. Acrossiam nate according to
any of the preceding clains, characterised in that A
and/ or 8 nai Aloyoseiansm@eamor%ngwwomdupmﬂeﬁmgﬁiatms characterised

\Arrg{net tﬂé h%mheﬂgégeg %G&Jr%%t@ gggﬁgﬂrﬁ{ﬁ%@ é@&a‘%’{‘g ﬁﬁﬁé&%rab!y no

aI I
t omm/tmﬁ gelmerqdiy ebedi 0§ romansstillohenequelerdbhedengiabyhiatthe region
AQ&E‘&'{% SMRplied with microvoids which in the
t hi'nner vve s may pierce the plies to nmake the
cr ossi atf.nat & chyssiriiedik eccar@ing foanyosinam seereogtdns. ¢hargceterised

to. r i .ai -
g indhat trg% %{dﬂgcg%ﬁ‘éft% ﬁwqmég E%%@r |E%F Eg?&?%gﬁttﬁ o), ?Tetﬁe méxmﬁ thickness
conf tha e\do tdjatérd tossem erefarmbly. it isgo !%m@tah 88%off the average width of

ma f ssi am nate conprising at |east two
orl{%nt %{ﬂc?g{s@o %\%d B each consi sting of

t her nopliast i é cpasiamenateraterdiab fo any oMiegheceding claims, characterised
in that the degree of uniaxial orientation in the bosses and the temperatures at which
this has been established have been limited to such an extent that during slow tear
propagation each of the plies A and B reorients instead of fibrillating in the location
where the tear propagates.

12. A crosslaminate according to any of the preceding claims, characterised
in that its average thickness is no larger than around 0.05 mm.

13. A crosslaminate according to any of the preceding claims, characterised
in that the lamination layer is a coexiruded layer on A and/or B.

14, A crosslaminate according to any of the claims 1-11, characterised in
that the lamination layer has been applied by exirusion lamination.



met hod each of the plies is biaxially oriented in
several steps with one direction dom nating and in

woki06h20238 s heat seai ed to Bt hrough a | am nati oPCT/BRE06/062260
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whereby there is fornmed either a weak bonding all

over, or a pattern of bonding alternating with no

bondi ng, or of relatively st ro?ﬁ)g bondi ng al ternating

with rel ativel ak bondi n and .
s Cegmbat al R§TshRaAAPCOLT OB ANAH e PayepS fFxf i doterised

bogsest Ahsd/bt Bubsly @Mr@efsitdﬁﬁsgh drfﬁz@dﬂﬁrﬁa@\ woleular weight HDPE or
di'vision no | arger t han ab rTm F{f{:t egrally

cofigiet By Righ malgcurar pe! t\%’ﬁ? Whi each by vol une

is | essqyg. hanAéﬁb%,;gfmrté?@a@\omﬁay@ a@f/otth@pie%@dm@d:iaxerfsn(tharactensed
bosses, and which after termnation e stre

o B AA A B BS P VMBI WD Brib& e WeRE My bierce the

de}idaahi-ne thetweaammakos@amagiecan adj acent thin region
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stret over 1n general” uniaxial mnner le it
is in tdBul alA mthmoacqoaimg taclaimbif M@ﬁﬂn@_&ﬁe@w to the

Pl Yarthid o dipali@¥ndit@inaliy stretched all over in generally uniaxial manner, while
ply B is transversely stretched all over in generally uniaxial manner and ply A is
transversely siretched in segmental manner preferably between intermeshing grooved
rollers having circular grooves or having helical grooves of a low pitch compared to the
radius of the rollers, while ply B is longitudinally stretched in segmental manner

preferably between intermeshing grooved rollers, having grooves which extend axially
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| ow pitch conpared to the radius of the rollers, said
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subsequently to the all over stretching, or between
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t
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of jikdapingBs drelproddeaisy r%@an@&aﬁt@ﬁh@gﬁi@?ﬂrob{?ed Rakrstitgch perform a
pitch of the grooved rollers is less t

pr geraraliy i?n%w%aérpra%cﬁﬁﬂetﬂﬂg fianszefﬁﬁqsegﬁ@n{qﬁew& inghek the ply,

f r @i‘?@r@&@néé@i ih gt @b bR Ereaf oﬁﬂa@%réd@d%@ﬁﬁ&m thé ﬁ)il@fsaﬁ?ets two edges
gr eferabl'y between about and the radi.us

Ghaety isesuéffc'?ﬂ%'é SBAY 1Br @@&@@”9 §‘ i KYRAIST JIngH Wahedn the ply.

r ange 202t 0 ﬁ%mﬁbd?a%corﬁld"@iohélgmﬂgqiOérﬁ?ﬁrﬁﬁeit@.cﬁmym@f the said two
claims 21-24 in which t se%mant al stretching Is

t r BAERAES BrURUHBOdRIhY ”lﬁ‘é% betes NG R AMAINe G %‘B&‘?Qdo"ers tothe
r obigdpRrtionB @t 8l @Bstgedi n that prior or subsequently to

t hi s” segnent al stretchqug the ply is subjected to

second S&gmefit BEtofrascerimytbetiiReen %ﬁﬁ%ﬁ%ﬂm the grooved
gr aauacthrE BbARH Sprefedhitly REARNHESGBOTY Qthile Bld W&tSisddd onto the rollers at

produci ng only one stretching zone on each crest
a lower temperature, e.g. about 20-45°C to selectively heat the ply on the edge portions

of the grooved roller crests.

24, A method according to any of claims 21, 22 and 23, characterised in that
the pitch of the grooved rollers is less than 5 mm, preferably between about 0.8-1.2
mm, and the distance from one to the other of said two edges on the crest is preferably
between about 0.3-0.5 mm, and the radius of curvature of the sharp edges is
preferably in the range 20 to 50 pm.

25. A methoed according to any of claims 21-24 in which the segmental
stretching is a transverse stretching between first circular grooved roliers, characterised



b) having under the operational conditions exactly the
sane pitch as the first grooved rol Sers, and c) being
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such that each stretching zone forned by the second
grooved rollers falls between joins with the two
stretching zones forned on the™edges of one crest of
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' erl sed .i.n

That saPd bofdniSt apereRnd FReAT aRms S2F Al ERta inat the
extanisaton-dppaianal pessprectetsmp@iurés met duagterico pratiueg bonding in
RS DRSS 5, bR R Ao, A an 5 e
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apﬂfgnc&tsur:‘ef@:ﬁn@d:ammbsmg kappcat e the piies under

P nat Phn 1 Syer e epdding Gy B s TG, 274 gharacterised n that

pr esig lﬂ:bﬁdtﬁ@ @y@d@p&h@&s %t@bbéﬂ&aﬁe&\fota i arnd&acm spot or
i near gio A _an

B er even onded, to
each otﬁ r afimeved ac%‘?rg'ﬁ‘g Bﬁ‘ﬂyt? eﬁatfn@ L%%% Chgfacterisgd in that
a Q@H'b@h@in@iaybﬂﬁ@b @@Id@dﬁ@@eﬁ meﬁfus&iﬁfamxon process.

bondi ng/ weak ndi n cor ng, to the pattern

of boss@ge rﬁ@?" a&‘fgmm 0 2 %%?EEWF—M @ pattern of

| aﬁbrﬁtﬂ:ﬁgiinl @omrﬂh@aﬂ@gloﬂ@ hl@me@l/e@rbyfﬂa}regtrwm({m @mr:@adn layer on
Fthe av% gfe bo dlngvvlo%hln sai sor ear i h

reavo"n@n PfELINPHY Of 8" gEaY 8@??‘%59%‘{9 8rapgq optionally with

metdQmdaeeeTuaLE @rm@ataﬁ)!ayéf codreruakbabemict 3218 strips and the remainder

characterised, in that the . o
ot the ply, whereby in t%e%nai laminate the strips in A form an angle to the strips in B,

while the lamination apparatus is adapted to laminate the plies under generally even
temperature all over, and said lamination layer or layers and temperature and pressure
are adapted such that within each spot or linear region, A and B either become evenly
bonded to each other all over, or become bonded to each other in a pattern of
bonding/no bonding or stronger bonding/weaker bonding, corresponding to the pattern
of bosses/thinner webs, while the remainder of the laminate is maintained unbonded
or more weakly bonded than the average bonding within said spots or linear regions,
referring to peel testing at 20°C.



degree of uniaxial orientation in the bosses an the
tenperatures at which the uniaxial orientation is
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propagation in the final crossiam nate each of the
plies A and 8 reorients insteg%of fibp iating in the
| ocati on where the tear propa es. 31. A nethod
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nmet hod pay b ried out to such ext
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ané of clal t ﬂ!ﬁracterlsdlntg | the ply A

il fa;swate OHF%?*E% 5@‘6’(@598 RiseRle rf°|9r5 of hi gh
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to, an e clains 18-35, b _
BT Tk 7 40185 e e FUsa 1o BRGE Uiy cropdaminate
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t nedigh en 44 R %!FYO%E%arwa’f%n StBE W.“&%QW%@O@&& fhe bosses

Pl ¥ 4id hly BPplies is carried out at a temperature around or below 50°C.

36. A method according to any of the claims 18-35, characterised by

supplying the laminate with micro-perforations.

37. A method according to claims 18-36 characterised in that the bonding
layer is selected as a blend of two or more compatibie polymers of significantly different
melting ranges, the lower melting of said blended polymers starting to melt at a
temperature at which the orientation produced in the main portions of each ply will not
be disturbed, the blending ratio and the lamination temperature being selected to
produce the desired balance between resistance to delamination and tear propagation

resistance.



be di sturbed, the blending ratio and the |am nation

tenperature being selected to produce the desired
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25 said second grooved rollers

a) producing only one stretching zone on each crest,

b) having under the operational conditions exactly the same pitch as the

first grooved rollers, and

c) being in exact registration with the first grooved rollers such that each

30 stretching zone formed by the second grooved rollers falls between or

ioin with the two stretching zones formed on the edges of one crest of

the first grooved roliers.

43. Apparatus for transverse segmental stretching of a ply of thermoplastic

comprising a pair of intermeshing grooved stretching rollers having circular or helical

35 grooves to stretch the material in a direction generally transverse to the machine
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