;eSéLGTLpP, 1 0 8 MaY 200z g METHOD FOR PRODUCI NG A THERMOPLASTI C COATI NG
AND ARTI CLES CONSTRUCTED THEREFROM 10 Field of the invention This
invéntion relates to a non-contact coating nethod for producing a
substantial ly continuous coating and articles constructed therefrdhd MAYe200?
invention further relates to a 15 non-contact sl ot coating nethod for
produci ng aweano®tor BHODLTENG A JHERMUPLASYIC 0QATING AND ARTELES WENSTROMTED THEREFROM
particularly relates to a method of coating a substrate including film

foil and paper with a nolten thernoplastic conposition | S
streaking caused by particles and enables filmto 20 f.%ﬂm\mwﬂmmgu and
filmto-paper or board | am nations with noareactive hot adhesi ves.
Background of the invention 25 Conventional slot nozzle coath@“of nol t en

t her nopl astic conpositions onto substrates is typically done by keeping the
sl ot nozzle in ont act V\ith thi substrate such that the mmm‘“‘“\\mﬁ)on t he
substrat® df ﬂ’é hctReAR¥ERELER| s 30 unprobl ematic to“m t
adhesives at | ow coating weights provided that the coati ng rggeznot be
conpletely cl psed, i.e, nonporous. In the context of this specjfication,
contiauous~Th£%yfh¥Fﬁ§§Gntng§§EFi5@ a ReRprepsAgt-raating method Lok, ous

filmor cosprogueing. a3dubovereialdyCcoshtehabiscboating afd KPEPOLEH'S
(0] custo coat | ng

coating is to be create t hi,s can | y, be done usin

rerhods i1 PPRSEEACEAY RPEAEEGR- | ERnstaReREire BUBLREF . FAIRGOR, Tnch a0
S:Jch hi gbl Cﬂomi-eug:émhgmzoarepafmgsﬁuehoﬁg{fggeﬁﬁa&gcdhge&tysﬁ?atpgow'ht h aI
sl ot nozzle_proyides_s tanti ~ nechani cal. and t herna
stresses oncghgx%%ﬁt§3E2§ﬁ§¥?ﬁgé§?’esﬁgbsél*9v§%ﬁigntﬁér€$8?f55¥§le is

heat ed duringlabvesi tg.a Thethddref veayingnai substeabat inéradinghfilmpl astic
films can n I S 0, | hot, nelt _froma slot n le Jd
customary ng%bgr%t%gﬁ?fd‘g%ggi %ﬂg&gﬁgegu ?Fﬁ?@&?sféc%ﬁ‘éﬁ?é%ﬂg ‘ﬁ%ﬁh '
coating weiyeduces shieakingrcansedichyl particleasaddsensbhessEibimtte- coat ed
substr . YOR6/ 2pal hS _29. » 3SR .
,FuIIe?é 7T St au?? Egﬁgeggﬁegygpnéghgéggg 8%5?#%g&g£§é&é§€}§%%zrtain
t her nopl ast Vit orgrreacbhveshetinel tprdiendviest| onabl e and rel eased froma
coating device as a continuous coating w thout contact between the coating
devi ce and substrate being coated. 20 The present invention resides in
specific adaptations to this novel coating nethod for use in a variety of

ot her appligg&kgﬁguﬁaw@fvﬁng £atbhBg6nON nonporous materials and coati ngs
oa poro é materitals. One type of such application is coatings on nonporous
mat eri afs such as filns. 25 Thernopl astic conpositions often contain
unmel t ed patéaeémsienabeslot hbezlereoatingpofi hbkseauthersopbasti nant s

I Shar O BbSHEBLANE GpkD bUBSLERTMT 18 EORELEND SabRohp kasaCh
t he Bl ot nothéeslef nozzle in contact with the substrate such that the
nozzle lies on the subatrate during the coating. It is

30 unproblematic to coat hot melt adhesives at low coating
weights provided that the coating need not be completely
closed, i.e. nonporous. In the context of this
specification, ,continuous* may be used to describe a
completely closed, i.e. nonporous £ilm or coating; If,

35 however, a completely closed, i.e. nonporous coating is to
be created, this can only be done using éustomary coating
methods if the coating weight of the hot melt is
substantially higher.

40 Such high coating weights are expensive. Furthermore,
direct coating with a slot nozzle provides substantial



30 arelatively small gap, the particles tend to accumulate in the coating
device interfering wwth the deposition of the coating. The particles block
t he -passage of thernoplastic material causing a correspondi ng S?d[%l on or
streak to formon the substrate being coated. This problemis par ﬁlwﬂy
35 prevalent in the formation of very thip coatings particularly when the
optical quality is of inportance such as for high quality graphic art

apgl i cat ig)naTedcﬁsamf dJ':JaIand(\/rmfa-ﬁdll mﬂ&&eé fbrbﬁ:}é&)m@d& [gdAw_sfilraf: @bﬁﬁ

i ndustry wou | vntaet oati | rectifies,these

0 8 MAY 200ze"5"%"-’JpﬁlﬁL FARCY Ehe, ok &rzgea g‘ﬁ&%"éﬁ Wt £O8E 1Rgi s

i nvention t arerefcee A veny mm\fetalmm adch W8 pdddtdc €ddibngs on
films, foils a d ot her rial kes 10.i ossikble to
avoi d st reakchfg 'gcg'ﬁ '@? W4 ioh °§P§‘&¥B&e’=%&§8 99'% ToR ¢ B ttcgaffhl

wei ghts. It 4 artmd'mmammatmur oid] tdiu to id aindaey fingy ehid wmbtaﬂ:rmuw.i de a
coatingl\;&]% rmt e tlor;st]%'nd Cg-,e%!in sftg: e15 carrl bgnline
or offli | 'S, SEY 5192@3 %9 55 g‘iotr\%'n&f’é Ps and
ot her sensi t:hm[r&dmd reticffras g efuthe cioslted suibtakiraiteg faulty or flawed
products. 20 It is yet another inportant object of the invention to nake

filmto-filmand filmto-foil |am nations available which do not require
the use of MEEAZS Whesiukdd shadPvag. 215,c31996f, alasiigneshticothesBELB.

provi de | MYl 2%:4.0a ik Balia0S vt eS0RdeS HARHINLAS LegegaEnosi i ons,

especially hot adhesi ves, onto porous substrates such
These ad® owharein aaxtain thermepidgatist composirdansarg mhema%zome nor e

apparent fr gaddeddud %&b‘a@.‘é&%ﬁ‘fr&ﬂ*ﬁa@ba‘éﬁn@%e‘vﬂ\é@mboﬁ 35 The
present |nvent|on |s a Hod of oating a substraté wth a thernoplastic

conposi ti on GaRH %&Pﬂ#@%?ﬁé‘@%ﬁ’d thet cerEdngonst ruct ed

t herefrom ‘Ei'@,jma; hﬁm mmﬁm&eab%ulg@t adhitad.y continuous coating. The
met hod is useful for a variety of adhesive sad coating 0 8 MAY 2p02 4 5

applications and particularly those which enpl oy conventional slot coating
t echni quss, Teatpcey®it ilnventichr seaddesedn Bpelcd\ﬂi@oaa'apga\mbgbt 8o and/ or

enploy ther ol A1 e 1C YPINY HAEHEY RS WAL RA b $alety of other
applications involving coatings on nonporous materials and
coatings on porous materials. One type of such application
is coatings on nonporous materials such as films. \

25 Thermoplastic compositions often contain unmelted particles
either in the form of impurities such as contaminants and
char or alternatively in the form of a particulate
ingredient such as filler and additives. When thasge
particles are of appreciable gize and/or the slot nozzle has

30 a relatively small gap, the particles tend to accumulate in
the coating device interfering with the deposition of the
coating. The particles block the passage of thermoplastic
material causing a corresponding striation or streak to form
on the substrate being coated. This problem is particularly

35 prevalent in the formation of very thin coatings
particularly when the optical quality is of importance such
as for high quality graphic art applications, especially
where films have to be coated. Accordingly, industry would
find advantage in a coating method which rectifies these



10 TH one aspect, the present invention is a nethod of coating wherein a
certain thernoplastic conposition such as a hot nelt adhesive which has
been thermally nmade flowable, is released forma coating deviceggnugygmm
nonporous substrate as a substantially continuous coating w thout contact
bet ween 15 said coating device and said substrate, and subsequently

di sposed upon the surface of the substrate3 In anot her aspect, the present
invention_is a pethod of coating wherein a certain thernoplastic
conpositi 6n PFCRLE®B20 a hot nelt adhesive which has been thermally made
flowable, is released forma coating device onto a substrate as a
substantiall y cqntipuous, coating w thout contact between, said coating
device and s itd?'§u52’ﬁr 2T AR gﬁ@?&f@@rﬁl"& i &L & o#rnf"ﬁé".:éiﬂnf £Ce of
thg substr at growiiaraehnutdve%&bdw maolaeuwﬂdnycmh ited oy ecadifgihe
Substrate is qgr er t mm_ | .n_anot her aspect e .present ,i pvention
is a method %géHQﬂ; i RAReT LS R ﬁ%ﬁﬁh??&@ré ds”%#&g fi8as
30 a hot 10el 4tagbawniibde Wa alvoids sihreakilney mmd wtrddt fidnopabbiems, pr ovi ded
in the formof a sulstantiall nti.nu nonpoLrqQus filmw thout contact of
the film vvitﬁ’gefaﬁgiya é‘ vgﬁ% g‘%iwdcﬂa‘;%%%lgs teﬁ'gr‘?%@dat ed onto a substrate by
means of either a release-coated roller in direct contact wwith the 35
adhesive fil id..rQhl (ole]] sai i a i;d_subs 0
with a releagg g%aggﬁgégggn suéggfagég gﬁﬂgﬁ%¥§5b§gﬁiﬁégﬁ #Eekéﬁ&ﬁggegof

t he t her nopl gontdngometiiod whieghi-pexrid taoil aminadiicast andt bortdnger 0 be
substr at o] iad barsten19aan B¢ MR wher.el t @l her nopl asti c
0 8 MAY Egozegg% con%géif?bn such as'akgggnﬁbftEggﬁﬁéféghmgﬁc has been
thermal |y nasetalddziade £foid s cbeasegensdhiye patiordadevped etheronto a

rel ease coat gdnatiCe FubtTatesrAt foliice@d HidkOWE 6BRhLAIRg £8uldy or
nonporous film W.thout, contact between said coating device and said

rol ler, sad f8aWeAsPEGEHCEP di sposed upon the surface of a substrate. In
anot her aspect, the present invention is a nethod of coating wherein a
certain er goplastic co sitihbon such, as hqt |t adhesiye i ch_;has<
been : thgrngﬁl§snxag RS e 1P r#?“ﬁe?&ﬁ?@%‘PEﬁﬁ%ﬁ gxaPFXQBu 9i B3 8nt o a
:first subst fdim-&e-£idmbandnfidnl-yoedotiilnlaminatdionsgavaiiablecwhiabt do

bet ween sai dngQatl0avie AR b 3bateli¢es WARALE, 2N0 sUbsequent |y

di sposed upon thé rface, erein sard coating IS subsequently reheated
and then pontacped to a second ZQ supstrate. The invent!on further relapes
to utilizingahBiher*bBIdckObe! 2BbN3hi8Re182PeE Ud Yrbitumaiipgophamaterial s

such as transparent mnaterial, to a substrate, “especi a a 25 printed
paper or 2Bar ge8&ingsmesbrds. 8% Gepking thexmoplasticaremprpitiensoi |

| anmi nati ons, e¥peeladuy Hot! holtbauBEBRe®)cdntics pdralsagfbstatle putRr art
and makes it possible to use noareactive hot nelt adhesives for such
filmto-fil mP8ali®kEAk®eo-fo0i| |aninations. 30 For heat sensitive
substrates, the theranoplastic conmposition is preferably coated at
tenperatures_of less  th about, 1 60C, _even nore preferably,less, than ut
| 25C, and noZPRefPeRBAAA °Fé§§jPﬁgﬁ ﬁﬁauﬁngﬁe Brggug etﬁgvﬁ§§%9PHH§£gd
35 stresges bacbhe auvket apparent figomothed folAlliosimat disbyussiba.di st ance
bet ween the coating device and the substrate to be coated may be increased
such that the nolten thernoplastic conposition has sufficiently cool ed
prior -to contacting the heat sensitive substrata. This is particularly
advant ageous 0.8 MA % 0Z2,6.5 k?r coating and nutual ly bonding thermally
sensitive suBYPPAr¥sOITiBe ABYSBELSR: i ¢ conposition preferably exhibits
certain rheol ogical characteristics such that the conplex viacosity 10 at
hi gh she rates_(I,000 rad/aec) is_|less an ahout 0 _poi seyand._the
Conpl ox 3BscBbE; prapenk, ByeREibn Ie' f1ebiRR, A1 Foatins R B0RESREET 000
poi se at thewieht anghlectpplaisvie cBapesitdion employiagt acnonscoatace

sui table for th%inetho of, th E%ieat i nvention %kpzhded she

coating method an ¢les construct erefrom. The
method produces a substantially continuous coating. The

method is useful for a variety of adhesive and coating



15 unconpounded naterials are sufficiently |ow enough in viscosity.

However, conpounded hot nelt adhesives are preferred due to the ability to
i ndependently control the viscoelastic properties, open ting a%

Conmpounded hot nelt are al so advantageous to insure adequate a '@%ﬂ@% to 20
the carrier substrate or for delayed detackification of the coating after
adherence -to the substrate. The resultipg coating produced from said method
is useful for a variety of applications wherein a consistent nongorous 25

Substa@t'agbxﬁ%t;udmouaacsa&weuuaﬂesbch%@e Qﬂatr- ramg@aghts of less than

about 50-6 are prefefred and evén nore e coating wei ghts
of |eas tﬁaﬁV&BG&Pnaé gApt SPaFQEStﬁthBﬁH§§Fucheé#p§§PFi§hVGue to reduce

expendi t uggpaRe 't@bro‘f% G2l 1b@ geakihy abigBRbedadld/subakpabes. Coating
wei ghts of Iessa ha Cg?hp can . in rranmé'casegB %ﬁléégdé&#hefresultlng

coating i § BF@PB%%&Q?cfSPmBPGé&éPﬁQ P&HPH&?#SSSPFBtéabeF -or cardboard,
especially to printed 35 paper. The coatlng method is particularly

advantageous for nanufacturlng as és f ewer production steps than
pri or 18 t IB0SPPNBBRECKoSh °IH§PB9PﬁgiBVB&G PPV#Pyaa§°ﬁBP§ as PeAABHg t he

fﬁatl ng Wlﬁhﬁbbiﬁﬁﬁscﬁetadhe&héelvﬁgb%&sltﬁ.cceainpaﬂitiaﬁ sﬁ&hesaoadw? articles
at are |e ive 00z pri e cpating

net hods aP@iﬁoﬁég H&theQPaPEFebeﬁﬁ th&ﬁﬂ?igx gg gi98?9?ﬁg npor ous
substr at egelihseanteami aecoaannﬁgdeoaaaabaeoba ﬂ&ﬁﬂoﬁﬁuﬁoéﬁhﬁtﬁﬁlbégiﬂt es.
Herein, 10 v the I.nventl,on c cluding a
nmet hod mhsrgg%ﬁgagﬁgpgg §38L%n38ﬁﬂog9? 6ﬁglggpé §s§§“$¥8ﬁ1%F€ ??ngg
deV|c&SmnBhidheodmingndevheamnad saddceabstgateyi and asabshaguentlyrat e
greater tggg?gg?gnkggﬂdthgchﬂgkg etgg gﬁ%h89b8£r§£ ping a hot nelt adhesive

ITmto

pr ef or med a porous Substrate means o ‘a rel ease coated roller
Is direct contact with the adhesive film Articles as described herein

comprise 25! hibehethasBeltyCrab ﬁfaatanen@f&aﬁe&ohaysravmgega& gfi d first

layer is a nonpor ous substra east _one second [ayer wherein
sai d secoﬁeaFé9€rWP§raiﬁoatPﬁﬁtbinaﬂhE§P951P§§éF %?%EGééEiPFoﬁ¥th?%oatlng

et hodg dasabtbﬁdmbaaaes%e&:hﬂ&hdssﬁrba&hoahei—mshgydﬁa&énﬂﬁoﬁxﬂﬁe 1-10
depi ct so ferred enP nﬁ of the nmethod of the present
\y @ngo

invention EPeFﬁsﬁ BgPaﬁtFa G8URRERCT nBYPREFREC@RtT ng i s
for med anduhdbanedaﬂayacaﬂt$nbehaataatmhgewsphout|caht;cthgmwéénshoms t he

basic str r C ' l,halq h| erating

t he invengg%ﬁ gggtﬁﬁasag%gggngggC#%g%mgﬁkggﬁgggé ruc ure%&e'\;t m | ar such
machi nes; dEsgeaeQ— dpoh| tber anefanecafi vhel auﬁmarabqs whezieinement o a MAY
Z00Z 5 digtance between the coating device and the substrate is

greater than 20 mm.

In another aspect, the present invention is a method of
coating wherein a certain thermoplastic composition such as
30 a hot melt adhesive, which has been thermally made flowable
is provided in the form of a substantially continuous
nonporous film without contact of the £ilm with a substrate,
and said film is then coated onto a substrate by means of
either a release-coated roller in direct contact with the
35 adhesive film, said roller nipping said adhesive and said
substrate, or with a release coated second substrate being
disposed upon the surface of the thermoplastic composition
which is not in contact with the first substrate, or by a

transfer-coating method, wherein a certain thermoplastic



8 5 positions of the coating device; Figs. 5A and B illustrate a | am nation

and a transfercoatiag nethod according to the invention; 10 Figs. 6- 10

illustrate | am nations, including adhesive reactivation |am nations,

accordance with the invention. Detail ed description of the lmwemnIQ 1S I n

the method of the present invention, a nolten thernoplastic conpOSI

such as a hot nelt adhesive, preferably'§ubstant|ally air-free,

initially provided in the formof a substantially continuous, nonporous
films 2Qohﬁbﬁlﬁtiibnoﬂh§zhl abea hoet menedauhbbiareswhat:hahes Beénansf er

roller or Kk nd (o] ner al.l the co sitiLon,is
rel eased f @EX&?ﬂ§°o gnggp angE °F§°§u¥ﬁ°§ ﬁa9°gE§P§i%°§§%?s t he
device as a.gubehantaatbyeasntcbauad fol&BrAabyaleabseaﬂtlamlﬁeV|ce is a

I I I d f
cont act v ERRERBGPPE, sBRTAARE LOHE! ¥ RERBOURTY eR1p CRLRNE cBRESEE, o ogy
known can betwspho;aﬂdlqoat&ngddavécadahdthaidetbddemt ahé present

) ust b BORR§GuahBey aRkeBage fiebd the Flrehre’ 878 FIPRERES e 1 ovabi e

nol ten adhesi ve or thernoplastic conpOSItlon exits the coating device, it
does not cgpt at e r ncg as a
contlnuousig ?gggggguggggga ghtmgkesghg %32 Akto eggcaamg%ﬁ§§éggubstrate
The coat i ngostingewhayebn anrerkpip Gbﬁraepéasththomquttianeauﬁhoaﬂer to
anchor or ﬁdHSEem{ailE aaﬁaawhaamehcmosaahoeha%&iﬁ%umare%s‘w&hfx' ded

that substrate w be thermally or nechani ca e contact
with thd ig gelpased,fromoacgaatigaqeeviee enter nafIlveI:yquPﬂérate as

t her nopl ashi gusgERAELALLY Séhtin{tbﬁﬁuéba&ﬂﬁgnﬁ!Eh@u%scénéﬂéétﬁﬂéw@éﬁy
continuous film and desgen s until ontacttag Lge sunstrate The | eading
BYs u8

edge of th8aigvSRRFY p¥Lgh: ~of) §iEBh: PA pExaLe t#enopl asti ¢

conposi t i opubgBgueatdy dﬂsbesadt apbhet&e subsaaat, ewhppaifiopabdtcoating he
substrate. ,In_the case nmat er i s_advant ageous to

Sdvanca. { hisCabBEpaRRRETY HEREERA kR EnbR' SEhRaRnen po p HRAIETT G  he

t her nopbassubstoapesi ti on to the substrate to avoid a build up of
nolten, material which will nelt through the 15 substrate. Machinery
suitable for o erating the inventive nethods is shown schematically is
Fi gures | AThppinventionrfynrher| redatfies1osubiliginghthiacnethpdrfon

ther”0p|asihﬁiﬁﬂﬂﬁgﬁ'téBﬁe@QaniyrEhﬂﬁﬁ&@iﬁboaf@mﬁ@@%iﬂﬂsdﬁﬂéﬁeaé3) onto a
first substrate ( g a secon u Stratﬂ?é4kﬁls then disp osed upon t he

free surf oEEBPRREREBLLE BARSELY B9 & pEey538pELRLIY A bo
undersasodpi:Inat-.eahpspafraﬁgeaeaboa&a febsedatecdsi well €8 £IhedtdEHiEmand

especially t he,seco ubstr e 25 eed nqt used is all cases.
Then, the ﬁPB %5#? f%)gegﬂ gémg 988 t&h%?g ?Hgiaﬁeeﬁﬁ RY?T conposition
directly tmahbﬁoﬁédsdisa&sanahgesFof shehpeﬁbndhﬂtnand.m&benlptrolI (5)

will be relea 0a ed e I Wit h_a
pontetrafPﬁS?gPﬁﬁ g§ 83 QE¥3Q§VQ %égN%?égs%Q%FPF%SFIgogh%ﬁﬁhln Fig. 1A
and 1B, Sufilmate- fi@ﬂoandaﬁélmrpasfoilabaméaabiohdLe rollers (2) to ensure
t he meg?is in proper alignnment prior to approaching the coating device (3).

Substrate 2 (4) is optionally adhered to the 35 coating surface by neans of
a nip rol | PF6%)hegtbsenatbive gubetratdsasthacthermopiabticacompopttien

contacted w! B-Lpg-SHPS! auhtak! XeCRULHENAY-LACEEPRLES! thah dBRuEUDS I ate 1

may be any su _ f I'S gener y provi good such as
nonwoven, Pgpes, idifdn!Ghdite Rt EEELaSDRiPesPAIedin about 125°C, and most

preferably less than about 110°C to reduce the heat-induced
35 ptresses on the substrates being coated. Alternatively, the
distance between the coating device and the substrate to be
coated may be increased such that the molten thermoplastic
composition has sufficiently cooled prior to contacting the
heat sensitive substrate. This is particularly advantageous



a 8 MAY Zpp2 10 5 and a wide variety of films, foils and other materials.
The enbodi nent of Fig. |A where the nip roll (5) is |ocated fairly renote
fromthe contact point of adhesive filmand first substrate, Oq(gr_qa pecial |y
suited for the coating of porous substrates. The enbodi nent "‘% 098 i s
especially 10 suitable when Substrate 1 i$& aonporous neaning air does not
readily pass through the substrate. In the case of filmlamnation,
Substrates| fertgpatibhdgyamd mitwallpdtording theermd SDy heerpriddiveed in a rol |
good and bezé%‘ié%mg é)r a differeat material as Substrate 1. However,

: Substrate y %“8¥50 be a particul ate substance such as superabsor bent
polynmer. or a rel ease-coated web material that can be pulled off the

Frrst 20 ni A enFbiegia fEfd oAb SN Tua 2 I8y Wl WoranB ! 2
part gf a nippeologiasl crhamadtexisthospugh riddts b&;arrcbﬂp)iex Migeosity0. A
seronS, SHPSUE Byl AR OCER 0 UG/ LSE 50" 06F BRal S 508 2

with th irs am nat'i on station oils C and
D. Figs. 2-I@riseanddthe eanplex prigessity athddwsheanirates flesent

i nvention } tyr r{Fplast | ity a hot
Ime?/t ahhes%‘?éa?aggllf%c}ét%ég:ﬁf#st su ?’t'lrdzg%%a%’gt)%n ﬁ%cﬁgﬁggﬁfo a

second substfemperafurech Ime maat themopkaskic raging are Bulsabpei onal

in that the gdvels GletHbd It HAYAEs D SGvdrit M 2oRA &I Ehe conti nuous
nonporous_filmfornmed froma non-contact coat| ng 35 et hod and coated onto
axe tognd

a si ngl e-3uReFROURded ma L paw ganough dpr e 58
][_epresentls_ aﬁiﬁ@@ﬁi@ficwﬁwéﬂﬁi dCc’tIxithrﬁ:l” .ﬁ%%]&@fm tmmmwh}gchon i's

irst applied to ar ase coated.r er i,ch, then, contacts a first
substrate atplf?lge’ﬁ’r'?)& deuebei'f? &%’P ?6’6@‘%3‘5 5 i&ﬁﬁﬁﬁ%@%@%’ﬂetge

t her nopl ast ivil goeélagt e pgrupeartiesdhiesn e iine C @tact @brippunded Rbt
substrate in t sence qof C st.rat illystrated.in Eigures 6
and 7. or ié‘,‘eﬁeﬂg%sgehs %r?"taaf?}eaﬁ%%%s%ul%sn[%rugﬁee%‘?dseqﬁbar%oeu?,%hle i|°§ Fﬁportant
to have 20 r dileaseaxober myksiktates ox [figxpdelhyfdd e btk icsltdaseofapbe on

the roll er(eaoé'],ge&%%rgggﬁ. Wdrb A @ PETE Rib A4S, substrate to prevent

adherence of t ernopl asti ¢ conposition to the roller. The nip roller
presses the air out from between the thernoplastic coating filmand :the

: Sgtht r ?t e t'J.Ehet Lf%ﬁidd"?{cﬁit_ir@ %d’&\.{ﬁe&f‘tﬁzﬁgﬁ&&dl%\m&ggﬁ hbtefﬁ?.r st
substrate an e~t her no i c conmposition. Raller cgn be a stee
cylinder to cﬁur‘@"'ei‘?fégpaf% R yherain 2 I‘f,°"’ﬁ§ﬁt€£|tl BOPRET AP
rolblber :Azﬁ; r lﬁ]hﬁtal,zliﬁm_ dbﬁﬂ:ﬁ&:dcfud:&:b_abﬁ.n@rifﬁ [I?e@fie:rzgodad t:bat:ilhgl ler Ais
rubber ereas, .ol |l er i S steel cyli Wi as extern

r el ease- coat T HFRH f&f %%%&&ﬂ)ﬁﬁ%‘gﬁ t'%ré’t gt/tﬁb ﬂB?zPE%BEF ?‘?oﬁf’c}meyv%

vari ed frommereerekfatrad pos deartsing wedighiteelofpdess channvabbutedfect to
the positio 2 the bsi.r 1.0 i S econd
substrate b«%jr% F’gm't?\’gt g%e?%g%’%égﬁgrcséc’%‘gggpg% e g{xHaE%gé%?%e; fart her
.fromthe cexpendiftwreand drprcveshitaditide qualiity pfefconted that roller C

pe heat ofh | QUSAGAVAL © Vol YedithdPBE ks Phatl 1089N Qdadield si ve

or therropl I'c coating prior ng l'am nated to th& second substrate.
The tenper ateaaesnfbe gddhdevedan vary between about 30-100C for |am nation
between rollers Cand D. Alternatively, roller Cnmay be a chill roll to

hasten the speed of set of the thernoplastic 35 coating or hot nelt

adhesi ve. Ti%he ceaswktingfadatims da prafarnahlie fox produsdagf or
i nt er medi at £0€ond ?ﬁ%se?r aq:r% prEY i tehm i can be
either in we ﬁ#%ﬁ m %’%B :Eﬁo o?’tnzfoéf S eetrgj' ,gs%ps ofﬁr}lll}nqéi ggkég,éaWnere
rol ler @GS s papsni| The [coatiiang mehhad, d smpeindd ety adyvantageoyssieny
ppp2 12 manufacturing as it employs fewer production steps than

prior art coating methoda. Improving productivity as well

as reducing the coating weight mass per area results in
coatings and corresponding articles that are less expensive



5 proddce substrates such as filns coated on one side wth a thernoplastic
conposition, which can e.g. be used for heat sealing applications. Were
this is desired, a further |ayer of a release paper can of course be added,
as shown in Fig. 9, to protect the heat-sealing material e.g. ong&pZ

i nternedi ate storage.. The coating device is positioned at a di stance g? at
|l east 0.5 may, preferably at least 2 mm, fromthe substrate (or the rel ease
coated roller in the case of transfer;~.coating in the 15 absence of a
second sub, t i 5B). The maxi num di stance the coating device nmay be
positio%edé$égﬁ§fﬁggsg gfrate isonly limted by practicality, particularly
when the coating device is positioned substantially vertically. Preferably.
the dista [ t I t ban about 3 m

nor e pref2?§%|§°%§§§91ﬂ§§h§§§3%‘€ %%w§8§%e§§?e¥ﬁggf%§§§FyQ?ess t han ‘about
500 nm areppbicapionser involying nouperousosnbstratdepen@haginventive
properties £ t D8R "RPLEShé CusE. i §l e} hdJd. LE.typically
advantageoﬁgitﬁggstﬁe area betmeenaP e ggggggtygggegg&kgg agérg%%%trate be
shi el @ dvarheugoaspagteref the rimventienncani hanespinredi r inctuding to
prevent digtgitngA GhetbetkeathdembpiRbLL E&Bﬁéﬁlti‘ﬁﬁaﬁﬁ suPsisede. This

is particularly the case Wien the distance betWween the coating devjce and
substrat e £Zonraareptingdenice wheh the distapgejbetvanncthe ceaking

gi ctat ed Pa?jw@evaﬁeoshsys@?dtﬁaﬁa g'rasgai— wsn]gilicrmpl a;tsﬁ! InEDIPOSY U f”-
eing coated. In case, of , prodyci n [ri ns I n is er, is
surm sed tFRe ‘Pﬂﬁi‘f’ae?goﬁ}%g{"g% %%‘bﬁg’f‘?ssn‘&%ﬁfi"SSPEﬁFPFﬂPép\?ﬂ}“i'\"f’i ts
suspﬁm;l&d Stpéﬂoﬁuchubbﬁ?iai:é lh;aanbuh?t%fmvfsresb&ycwdﬁdmﬁidﬁ ﬁireng; h
to the extent that a i nt.s._or .fibers sent on the substrate surface
cannot peﬁi??%fg ?ﬁ%g§8§rYﬁg§ é%ﬁ ??ﬁﬁ?%g?ng£ﬁﬂ5tic conposition is nolten
enough to adequately adhere to the substrate. The 0 8 MAY 2002 13 5
greater t i ce.b Ln ! j I e
Tore the HOTCREHERCE SEUEEDLENGRELA MotFELER EPELEVESNALER Ade 4410
first substeast. omerfivat layexiwhereinosaidofitrsthlayevoisngy will

adver sghy ﬁéé;g&flaﬁae%&%eﬂea &9% @@%&gﬁﬁ%é dUPs{ bRt Gherein

Thar ef ore, ~t substrate pay be passed over a heated Toller _prior to

bei ng ni ppRtd Begondalaveriie rditeiting 2% adhesive laverpardicste

bet ween t her&hpthe! &64tdhg héchedstdédgcteNedcakavess the coating or
adhesive to cool to the extent that it will no | onger~adequately adhere~: or
anchor to the substrate. 15 The coating nmay contact the substrate at any
angle (conpare e.g. Fig. 3 and 4) . However, it has been shown to be

e e R R

horizontal direction as in Fig. IA 1B, 2, 6 and 8. To acconplish this, a
roller ca rpvi gegad oét t&e tihgi ve the
substr at ergpiﬁgs?ajﬁgig *gc%/zft I ca‘#, %%ﬁg%?%ﬁgf&, %‘%,%g%ﬁtéﬁgasu strate
passes t henethedngf dehe ceresent tinnentjontweerehni aguistantiallyuch as a
sl ot nozzl gon CABRsPERYEASH) 240EE 280ARLhY 18T £5ARSA! A PEghEFed NEo Tl | €T
so that the coating travels fromthe side towards the-surface of 'the

subst r3Q e. sub@tBAE/et er of the coating rolls is preferably about 15 ani 30
to about 50 a~ in dianeter with the nozzle slightly above the center of the

coating roll such that the agéie at_which the therpoplastic coatjin

g
contacts tMere sRerifécadlyestig nalh HRAYs cbhabasic sprErchngei et Aving
avay fromdbger{RgzaRd TARIARELhG IndE@RInbSusdEUD! £6r Dyp&PgL LAgOEKK Nary 35
skill inthe art’to optim ze for even flow and distribution of the
t her mopl ast®eerREbO@RAg over the entire width of the application. Thereafter,
the sufdiciently cooled coating contacts the 0 8 MAY 2002 14 5 substrate
surface and adheres to the surface wi thout deeply penetrating into the
substrat e. Figs nkBt ardnde| 2RV ctRe Rasici stHacEREas LEFPBLLAF  #cRnat it
substanti ahd yhfgbgckifies after sufficient cooling, the Iam nate of the
coated substrate, thus forned, can be rolled up and stored. 10
A7.teraatively this can be achieved by placing a rel ease coated second
substrate,pfysh fssaislhbepace CORM et PRBClamORatDENE UL L adef Déréde adhesive
coating. The |lam nate can then be used at soma later time . The T am nate
can be bonded by any suitabl e bonding technique including ultx~sonic
bondi ng,




15 heat sealing, or nore commonly adhesive bonding. Preferably, the coating
is done "inline" imedi ately before any further processing. An exanpl e of
an in-line process for which the invention is particularly well suited may
be 20 found in DE |95 46 272 Cl to Hill hofer Maschi nenfabri mgamHz

i ncorporated herein by reference. The surface of the coating |ayer 'Wﬂ ch is
pointing away fromthe substrate may be sufficiently tacky such that it can
be used as a construction adhesive or f& lamnation to other substrates 25
and therefore ci\n al s? serve to bon& tEe coated substrate to anot her

aY

substrabe PAgLFiorpraf ERBsEPabing: fi®% be sinultaneously bonded or

| am nated in this manner include absorbent, superabsorbent polyner,

el astonerig, str S 0 tijssue, filnms, foils, paper, cardboard, netal.
as wel | 30&51%5vggoﬁgépﬁfgiﬁﬁ?triﬁee?s#%ﬁnﬁﬁg@?i%ﬂ‘ £ g%hwoven or
per f or at ededatimg meekednatedrdingney btkhei invéeti®dim of roll-goods, sheets,
or particles. In a preferred enbodi nent, the substrate to be lamnated is

35 paper or cardboard, especially printed paper, processed phot ographic
paper b0 pPigd eds €ho dbblusitrate Useminatibes primebndimg ddisegivdook covers,

Gi 1 1w aps TerctOas PR TARSNL Ry Shfrdion o Bl U0 Bl TS 1 o

synthetic filmmterial, paper, textile material or any other flexible

| am nating material suitable for [am nation. Preferably, the | am nating
material is, however, a synthetic filmmaterial, especially a clear and

t r anspar erRetalkpededest¢niption of tthemnventiced for such |amnations. 10
Typi cajéy such filmnmaterials conprise plane or enbossed filnms, which are
at | east substantially_nmade fromoriented poli/pr opyl ene, pol yethyl ene,

pol yest er SR e methddof Jdhre praaert inventienr: |ampddmmetate, and so
forth havitierndPlABLLE EsEp O ELON] Sudh EHNE Kok IO 2R dHIGQNS. These

films are coammonly |ami nated, of. sea) ed_to prjnted paper or boardstock.
Corpos t o WERERT P LY B LARGH L8 AR CEES h A LA T BF SRR ] | m
to foil antherefcdhigfca sulsdétaitebally eamthondys Uisshgoousigsidmes . These
types inate r onmmonl.y. found in such,. ndustries as _qraphic arts
and pa%éa%%&n@qan%étﬁefan%?%oc@ i a?%%&i%tg?}ﬁ oﬁmbsrs‘ifc%ef'arﬁ ﬁgtag%ff?ﬁ‘n be
produced usikkpmoar czome \athext kisld ofti hesppast i et ldy t heconmonl y used
reactive aég}%ﬁ:i Epelqﬁr i r pl astic
conposition %/ﬁgjéo%giss t a%%%%u%{@%,é%gn t lfg}lrguec e(qsoéwerara‘g‘{i%?r’]q?ypi cal
pol ymer ex@4dlsidowaxrghatatil axiltemitde devige tare ambstantiaddy Al t hough

t he t enpercddlBnedus heyider rn)m,@ﬂt&a DO | e Tils XDt B2228L1 NY
devi ce_may Sgﬁ{ange from about 80C and about™ | 80C or nore, the non contact

,
coati My sy’ a7 RF ¥ Y BRAM YRR 4970 RCAGHRT AF 3 188t coB ALt hed
at extrenaiitl GUBLLPLEdd Ul Chud,0thdthinte PivsH 4y ddviiced Wafiviy aget hat the

35 pr of er 4 3PIBE I SRS BRRLCERA LA GAAT e SR 508 PRRRORooLt
1 20C and exferthonrpregederiniventisns dhathatb e WIKE nézziEntisolddted
or o100 Y53l SRIRH S THUE U AR 3 B3 b 3 oo,
8e8 MB0 ?@ib thhde dirdmthe Bthetarattdie coati ng device and the substrate to
As the flowable molten adhesive or thermoplastic composition
exits the coating device, it does not contact the substrate,
but rather travels for a distance as a continuous £ilm
35 suspended between the coating device and the substrate. The
coating device may be initially contacted to the substrate
in order to anchor or adhere the thermoplastic composition
to the substrate provided that substrate will not be
thermally or mechanically damaged by the contact with the



coated to allow for sufficient cooling. Materials which are normally too

sensitive nechanically and/or thermally (e. g. very |l ow gauge filns) for

customary coating nmethods can therefore be coated using the nethod of the

present 10 invention. Such sensitive materials include | owlgbde 2007

pol yet hyl ene materials, |ow basis weight nonwoveas and the like. A

subst anti al advantage of the present invention is that a 15 substantially

continuous coating |layers can be made f9om hot nelts at very |ow coating

wei ghts. Even with customary commercially avail able hot nelts, continuous

| ayer s Scaeobeipgodevddeat AAxanmgbnmqﬂﬁgsuhangmmgnhpdﬂnaﬁout 0.5 g/m to as

much as 5 g C i.ghts of t han about
oo T onh RU EEARNEAorC A8ld 820904 Beat 210355

30 g/ ns, era oat Kol nDre g/ me, eves
nmore pref gmltliguub@tsv\ééimlongl/ nlsssnnda eng/imc@mxtmtsj.ng hef enhbbyahess t han

10 g/ 'rﬂ%""ﬁ)égﬁgn% g@go‘fe '&t ﬁd@a%r&‘iﬁrag[ E%a@%nqj 1?5‘)5ﬁ HES{.]H' for

ot her appllcatl I'n reducin ani ca uced

stresses ﬁélmfoﬁrthaxyopﬁpoﬁﬂahsempvhdb¢@myadhara@oarlagshmnsch0cahebe
produggd %%S?ﬁ:@'a‘%% hBoBheoh'E‘A%'Et ’wg'ﬂhb% P%s%%ttré bu&goﬁzﬁet QEBFCBEom cal

advant ages the i nventive so nekes it possible to
achi eve ahﬂéﬁyﬂﬂﬂéﬁt#EGuEéG°§ﬂﬂﬂﬁneé§ éﬁ pdvaptageons tehpdwanpastienes

much C|05%hbsk&athﬁb9rﬁﬂﬁhb'8% the ae&%%teélaebi&&%&EEo 8énibet1n?
thernnplastlc previously mentioned various th ernDp astic

ositio

mat eri al s4 g@£§§8&‘?ﬁ S°&P€§éﬁ@°Pn$8nFPGn3§b@ﬁr&§°v59|bﬁ?
t her nopl awmdpabymrﬁonmbﬁausedaunahuéhnmnql walky kBP8ugh €né MP, Y 20p2
m 5 p&%y ggglen copolynmers of olefins, especially ethylene and (neth-)
acryl tZ3581 ymers of ol efins) especially ethylene, and (meth-)
acrylic acid derivatives, especially (neth-) acryllc acid estersf
copol yner ol efi C|aII eth Iene vi nyl,ic co n
especiallgaﬁﬁ&§Fr¥bg§%F R%Iafgs BHER &?gVFH?I RYEPXCER Fﬁggﬁgﬁ gStIC
rubbers (ehoypnuhhamatdabﬁéwslnsBiguasssﬂﬁnemB-nsdpnene Eigurae, 1A
styrene-b dik gn YLEN lkege | r
styrene et %ﬁe?ha& gﬁeﬁgbng%Eng E%%%k g QQFE% §&g§§%¥Iggﬁgéggticonnerce

' undeROt hés~rpégeﬁaﬁe rem &r speﬁingsdsuﬂslaer(é) QH&OSPe#éﬁﬁt substrate

net al | oceqqs9ahahyaedeeehnrraﬁaeteseecI(al)I xabeaeﬁ aasgbbxsheasoandﬁar
Q opyl ene; fins gPas et h ene

propyl ene an
polyoleflﬁ§ePaFHE P8°p8 pRaase Fﬂ??ngEH by ?e§§BpFag}CEggs iEIa)
pol yest er $gpeébyBai dﬁderbebaﬂﬁtha&ndhﬁer aes-aﬁgém&eaﬁonel w&tsieanﬂn

m xtures thereo er nopl asti c be e Io ed in_the

Cont | ng. nBERGE BRDBAERSPEELARY, RTRRELA] ¥k BRTo SRR ASRPDY: UGS FRACS

t her nBpl a{8d cnesatenotl besusefif ioi ahll gabew. enWhgh,lnhalntpsroyl Bhever ,

hot melt adhegl V&ﬁ F?eﬁ”éiaeh& dtﬂﬂ%k%rhﬂ?ﬁ%‘ti‘téokgoéitwﬁepe“de”“y
tailor the VisSco€ C pro i €S various. other
propert|edireH&ﬂynsbtthahéérﬂessubﬁﬁvnky haPernsuehf photinents, r thei r ed
for such C n I Yy at Q rgtyre TyBi nelts are
fluid enoggﬁ ?%?13332 %?%gegglﬁéigxsk Woé%%?ﬁrgsaraﬁa nggsga%?§ﬁ$about 60C
to about rP3terpwdikhi anpPlytefzaifdye ens spEfacApLaYeFe cure
conpogbtlons are contenplated for use in the present invention. Wth

suitable hot nelts, such as those described in DE-A-41 35 21 716 it is
al so possMere eperifdcaiiy shrynhncRigr elAnpBAmdByl Substratai d fhler, yet

wat er VapQEaQ%&GEﬁHhE éeﬂdﬁlbﬁgokhﬁdiQaEb@QerBrQQ§hEB|SnsureotﬁeN%&bzaOZ a
5 1n addition to comonl X known hot nelt adhesives, thernoplastic

conposi t | #8siBorBPPernglagnameat psion &° §EPFﬁécP§§6ythPuFﬁ§ RS0l ubl e

pol ymer Sa@biea E@;tnasueskea&%lyeqa?ras L EICRELY xdﬁsabhaebe:néonw
East man, are al so partlcu ar | usefu for Creati I‘lgl)| arril er at are
(]

10 i npBrveoasing suafare by, myépsr eidpl piraredlsd |e5u¢ﬁr-§af=8a’cu B is of

particul ageleBhgReal tRE €12aki BAbbkyakabkBaend sCoBRRALRBUCWILEPEESD! €
hygi eni ¢ products. Furthernore, there may be applications wherei n_water

per meabi | BupstangdsiliydconsisrendgEhermrpdassda £41met hSubREFateatso be
may be any substrate which is generally provided in a roll

good such as nonwoven, paper including release-coated paper,



15 suitable for coating water soluble and/or biodegradabl e thernoplastic
materials. In the case of the | am nation adhesives for transparent
substrates, thernoplastic polyners conprising substantiallyg gQ,Q"
consisting entirely of one or nore ethylene/ methylacrylate copo y@?s
(EMA' s) and/or ethylene/n-butyl acrylate copolyners (EaHA~s) is preferred.
EaHA copol yners are presently the nost ¥teferred such polyners. 25 Mre
preferably, the thernoplastic conposition exhibits certain theol ogical
char act®riandca wide vamiety sobsfuims alfoibpmudiather atenialar b&he

produced ai{mpi | ' . I 0, ferably
|l ess , 30 thaﬁ&%%%%%?%zﬁh%%%]a ,é‘?ﬂié; tzﬁéa&ofo(g%:?ls g{g%pageﬁ es
ToR

pr ef er abl yEa4Fly wreme ke gy centag haninhakiadherivofiilex apdscosi ty
at the coagjpgetAMSEALLES B8 ddplk Pt Lo (éo:ﬁ%er WatGg ox | eas than

about 500 poise and the conplex 'viscosity "at | ow shear rates (< 1_rad/sec)
is | ess 3PIFRWE HeRALIaBYY. poTRe enbpdipant \of Bilg prid dmsapeciadddpl astic

CONPOSi ¢ | QgL LD Biwhdie VS BFat €T AW Minp Vo ed Sad P 2 13N doHheRbt
t hi nni ng at hi gher shear ratqeg. Ther nopl asti ¢ conposi ti'ons havi.ng w de
wi ndows ofr‘(’;f'if)‘il)'lﬁ-J Y RIYH heeygh dhe Pubf i tere ohhesiaasm affld™ s the D

8 IV:AY Z?Q&&Qiéaﬁ:m Pmﬁmezﬁréfmcz%qgij Q:’?)pﬁ@pwl ! :aleﬁutai aS@:{dtQTaBteO%a
application setfings ar u y | ow. application tengperatures. rrow
appl i cati W%%ﬁ%ﬁr&?ﬁéﬁ?ﬁléﬁ% I@%Q%@%ﬁrP%M?ePér? are only
met under dbffes@ecindteriullids Gubsththtdd apHowards, SibitTatda magpl ex
Vi sco i%y d ei h sheatr re*] testh?osthe drac ssin clz’nd'tio s _at them;I ot
i econty” HioRES FOTHIES P oirtnd P e PReGarscEr ot | | 000

radi ans~/ gelywet d-ox @i rel eamessoaed web madesriral tbhadxictanl bet puldedt i ng
device. Aige gﬂ%g&gﬁﬁméﬁ{%ger than 3 mm coul d be used to process

these materials but a er coatlng weight may result. The conpl ex
viscosity and | ow shear relates to the settling 20 of the coating on the

substrat a g i 119 dKed 4P duibd PP IHIRE MUY AdHUBINDFUNS 45 EirpRe | OW
shear value 1s too hi qh, %coatl ng may not adhere adeeg.uately to,the

subst %R e THRPOA P ¢t S b i (4o PYb SiPds T @t Lat (5 e WRESD e
causi ng a i ke bt ¢ PP Int Gta tie i) 1dder? BHAW byVrolaar Avas@oBity is
too low, the coati y seep into the substrate, causing poor barrier
properti eckh &%S%ﬂg&a viscosity, which was not neasured can al so strongly
I nfl uence the nelt strength. H gher |evels of 30 branching or the addition

of a small, ¢ r.akl i | r i gh terial trongly
i nfl uenceﬁ hée)&?r%e#]% %ﬁ%ﬁ%‘? qll\/tr}'r’s’ghﬁ%‘r@é ?ri;gé%,se\éﬁrag%ct&r}r’pggs?%teieor’igg?ﬁgﬁ neet the
t ar get25Thewttogin stoqkactmiidils the |fdwatp pubeditiate t{diperdt ar daminationhan

about 177G e £5,0" e ned qﬁzrig;g]q;h@&@g. 160C, nore preferably lass than

about 140C, even nore pre | ess than about 125C, nost preferably |ess
t han about 1710C e

Flgs. 2-10 illustrate various preferred embodiments of the
present invention wherein an extruded thermoplastic

30 composition such as a hot melt adhesive is applied to a
first substrate and then laminated to a second substrate.
In each of these illustrations, Substrate 2 is optional in
that the invention in its broadest aspect is simply a single
continuous nonporous f£film formed from a non-contact coating

35 method and coated onto a single substrate. In the absence
of the second substrate, Figure 5B represents a transfer
coat application since the molten composition is first
applied to a release coated roller which then contacts a
first substrate at the nip.



0 8 MAY Zppy 20 5 Accordingly, many known hot nelt adhesive conpositions
are well suited for use fn the coating nethod of this invention. Hot nelt
adhesives typically conprise at |east one thernoplastic polyner, at |east
one plasticizes and at |east one tackifying resin. Preferabfg, W%ﬁlz
suitable hot melts 10 conprise up to 50% by weight of thernoplastic

pol ymer, up to 40% by wei ght of a plastjcizes and up to 70% by wei ght of
tackifying resin. In the case of hot melt adhesives which are not pressure

sensi t igve T hod N e Whe i THHY ¥ d h SOTES & q'.tdagﬂﬁn#:rbzt %@@9&&1@0% by

wei ght of tote adhesive. 15 CGenerally, the invention s ™ot nelt

addi t i onaadhesdmenii® Gentactad £o z?clgif%ﬂﬁgﬂ‘?@%tﬁ Hmé&bﬁrm% Qﬁ | s
and waxes gPlghd o lgUBY e skl tara/ealmméu A %ﬁ%@% 2P, 2% An |

anti oxi dants, pignents, W stabi | i zers or 20 absor fillers ‘etc.
Pl asti ci z&he Sage ¥han \Hhe) secand %W%F?\étﬂ RETouthddi U are known.

G ls such i&%o&%'ﬁth% hadd & akreqerarﬂ Qrcrﬂu&z%ﬁdﬂﬂﬁerﬂu%d O‘retﬂ% fying

resins, thoSe resins already knovvn or such 25 purposes areq%@nera y
t

sui t aBi0, OFs Fediease PARTH O the Falday (it cantast it hydr ocar bon
resins, asdtlesiss ﬁ;‘:‘r: waﬁmmwm igH rerfts 'a'&eﬂdndé oF emntly

preferred 0_use .ei er aI or arqQmati ¢ .nodi fi d hydr ocar.bons resin.
The pref EFoRY %ﬁ?&@rﬁﬁ FOHP&r ocar bon

E:ﬁSi n. }‘opremrqd ¢hel lad.rEsmr ﬁtoﬁﬂ%ﬁﬁ&d&&k&/éﬂﬂe&ﬂ@ﬁdﬁﬂd h:iealﬁugnbl f

em ca t 0 and .t he ,Arkon R.an serieg_availa Fom

Ar akawa C%lm cg'P%i %&‘b}f?é-' g%l0 t:"é:t 8% et? zﬁfam 8, 5% o MRER eéxg. I nc.

in WILS nyetweedE thofiirs tamibatsiat e amt ttdre tdwmmoplastdleso useful in the
present i r te t k|f | inis
Foral ax Seappelticds RI1 A SALHS i) Wiinds el eddchRin,
modi fi ed herfeteanistar wherens) roddes Br.erqmmlslmlthasniporelmem 1802 21 5
the Zonat gan$ek,es eveloh%bb%sferaomtAea&p% G g@ez@%w c% 1935% FL

and t he erstal ex_ series of al pha-nethyl styrené resins ava from
Her cul es, A-#8. r&hﬁ’%@"‘@l‘%ﬁ'%ﬁ%? é-\Falai fé‘-l*’@lf Wﬂﬂimefoﬁétéhéﬁr cal are

al so Q@Gf@&tb&nbherﬂﬂ@&ﬂﬂchamgﬁbhon. The conponents are m xed 10 and
processed in a known manner to prepare the hot nelts which can be used
according to this invention. Waxes are also useful is the present

I nvent i onFigsesa - EMCHmwenapﬁduuiUhdﬁgﬁheﬂddﬂnﬂ; poisitivaxeaysbeh as Fischer

L2, 100 Calia Ul LAl S ol AU LakalSp bR sbigeaare of

with respect to the pos:l.t:ion of the substrate.

25
Figs. 8 and 9 illustrate a second substrate being laminated
to the first substrate at a position farther 'from the
coating device. In this embodiment, it is preferred that
roller C be heated to reactivate or extend the open time of

30 the hot melt adhesive or thermoplastic coating prior to
being laminated to the second substrate. The temperature of

roller C can vary between about 30-100°C for lamination
between rollers C and D. Alternatively, roller C may be a
chill roll to hasten the speed of set of the thermoplastic

35 coating or hot melt adhesive. This can be useful where the
laminate ia produced for intermediate storage. The substrate
laminated in the nip of rollers can be either in wedb form,
or in the form of sheets. As shown in Fig. 10, where roller
C is a chill roll, the inventive method can be used.to



tradanane Petrolite. and high density |ow nol ecul ar wei ght pol yet hyl ene
waxes avail able from Marcus Chem cal Co. under the tradenane of MarcusO AC
8.1 s another useful 20 polyethyl ene wax available fromAllied Chem cal .
M crocrystal li ne waxes and paraffin waxes are al so useful oqyleoﬂesent
i nvention. Lam nating adhesives will preferably conprise up Y 08962 of 25
at | east one thernoplastic polyner described above; 0-50% of an aliphatic
hydr ocar bon resin; 0-20% of as aromati ct4ydrocarbon resin: 0-40%rosin and
0- 20% wax, said congonents and their unts being chosen sp that the
adhesi ve |REGHIGE Ahe Crates %’rﬁt“ba& éﬁo%t‘i??gt%t% iofte f3-dgaikk 3
| ami nat: ngtlsalhﬁd(ijpmﬁtié ronpdERi it fu'm.-d}r nfad am'ghatﬂdamﬁ% ?Sztldhleam nating
material to jd su at.e, Mor ref er Y, Ipn the case i
| ami nat i nf®% %cﬁ%%si a%?‘?st%‘i%glﬁ?ﬂé jf%l‘??ﬂ/i] c %rﬁ'ab'efo 100%
35 of at |efhd raleddd\ papHmrcamidE coutad e ddddy) awd rsdganntiad Fdgi.phati c
hydr ocar bon resin: .0-20%.al pha-net hyl, styrene resin; 0-40% hydr ogenat ed
rosin and %’ Zif%%?'il%?z%yﬁbe%%%&fsegﬁé@%%ﬁfz% 'ﬁ?é' hot nelt adhesive
usabl €16 oriptexediate tdtrageant i on' s net hod can, in the sinplest case,
consi st substantially or even conpletely of one or nore grades of EMA or
EaHA copol yners. EMA and EaHA copol yners are avail able from 81f Atochem
under the The rgdadingdiavine ifs posdidmned @teiaaididtaneCeof atd 1ERE Exxon
Chemi cal : er, fyr, A ' ' ent...g es of
Cﬁé e p::té?ex%l“}"a%\?aﬁe%%@;@. I%ﬁne'y £44n Q{/ﬁ’ed% UL bt RE

EMA and EaHA copolymers ar mal nl itTTer 1n aster content,

mel t fl ow¥ekr3eq vmatedhFaldian da shientcases df tnanafersnrcoatdng dadtbpeci al

embodi yEntah gddife MY dldedii GbER RIS iRld Y sEINST The 9%:&5&0% EnHA or
EMA; 30-50% hydr ogenat ed al i phatic hydrocar bdon sﬁge:)si n or about 10%

al phamet hydigkanes &he Sating davides swehde Pasidienasd) faomdhgol yet hyl ene
}Nﬁx’ t El us ml tt:;ﬂ@lﬂﬁ orlly ]?-ti?ﬁiddﬁz?&- ;Jlx?d%dlrr]&hl_zﬁyp,_r 9&%&1%1?@1@%1331% fs

e thernmopl asti ¢ ,pol yjrer, o e nel t . adhesive s .a single grade o
EnBA copol ereoakdng I‘{}r’%&tcet ke P&ﬁqm’iﬁd t“r‘\’é”l\?lgln‘riéﬁ'd'é' ("'le.rg:.lcﬂfgﬁ'yl'ess t han
10 g/ 10 mpreferailies theidlatathcaried Lewd thanhabidudr SO/, apiretepabyyer
conprises ywor.e than made of EuHA _ and.i.n these 25 _cases, or three
di fferéﬁt lger asde1"tsh ea(rﬂ;‘ﬁ“ntggt g1'e§§°f1mt £5° e’ﬁﬂbelygrrlf(f@s tél’%’f gﬁ’gﬁlty&\kll\%(/e MFl ' s
whi ch di f fererbyncate Iparefierabilyc lessotthamambant 5@ 0ammacamd wost0 (i.e. one

grade has Miﬁr{ﬂé‘ ?g‘dﬁﬁ'&b‘éu@é@e%é B3 o, Td*é%e%cﬂ%r Bhadge 30 The

i nventive "hot ne n be used at application tenperatures (or processing
t enper at urRROPSHHiiee Ak hew tbesTeR 188 e rompodidiian bed ngr crakingensiti ve

plastic figgnig lod118, SVRNtATRCUH WHIC hleC Rlrdal BWtWe@Rethbes at such
| ow t enper at ure.

t i,s, for, exanmple, possible_to coat ,and 35 |.am pate the
i nventd¥e IRACIRY tdq}’rf'q%énldalﬁ“ﬁéttirﬁé‘%&eeﬁ edded, furdRg, ceatdag; gﬁ"’?‘s
espfeci al | )aiadéb’ﬁﬁn;:]bgw&aﬁnﬂh;hﬂﬂ;{ aladn_aiitﬂ \cexﬁrldxﬂcliﬁ t-JEXpeE!yem: fil mhf orm ng
per f ormancg i.s i eved, .and t am nat e roduct s .exhibits hi
gl ossi nesf"“%@%\? e s9ating P rnit"?ﬁﬁ“&&ﬁ%&i“?e’" g&f BPﬁggfﬁ%hti on
produce hi gthite dmss parraricnlafirlyheéhleotams whemattheg distanieat betgkegl the i s
achi eved, whil.e readabjli l.Qr. rendi ti of, or L Rrinting
on the sufiHAg i%gév 5t° ia%%lai%ﬁg&%%f%erﬁ‘g g \?@%ﬁr&lrvé: ot aﬁéﬁ%ggéﬁoﬁgéxdel | ent
(high)3thot-tack and open tinme characteristics for the nmethod of the present
i nventi on .4s I sqtti I LeS.. sThey e le i - of
machi ne C(')I%’cﬁ }tﬁdiqérﬁagilscae- Iq'ltsng'gg:ﬁt%&&gla?iékgﬁ(fdlg?c&?% ﬁ’éggg’gﬁ%xégﬁ%@%‘ﬁn t he
graphi ¢ arttisne wdusdrey theamiopdiass: iva domposditdiong bed ngheoatrednt | &n ERAI bi t
hi gh heat d65 YeRcead Y $A-M CFiThaNds cald Ganheseoadi agly ittle
del am nation or "yel'l'owm ng. So aftér heat formng

surmised that the thermoplastic composition cools

35 psufficiently in its suspended state such that it has built
in viscosity and cohesive strength to the extent that any
filaments or fibers present on the substrate surface cannot
penetrate the coating, yet the thermoplastic composition is
molten enough to adequately adhere to the substrate. The



20 and enbossing, no delam nation is observed when the hot nelt

formul ations of the invention are used. The follow ng non-limting exanples
further assist in illustrating the present invention. 25 Exaatples Hot nelt
adhesi ves were produced fromdifferent 30 thernoplastic po“VNQMﬁ 00,
tackifiers and plastizisers as shown in Table 1 bel ow Sxant eg ‘B 8
TABL$S | ngre en alotryl 17 HA 07 -_ 23y3--EaBA copol ymerLotryl 35 HA

40t 0- - ~u15ZQOguBA copol yner Lot ryl 35 BA 3201~--3v17| U- 16~BnBA

copol yger geeaiere the é@Qtanua‘ZGE&E!ﬁ EQBOE$E%&M§ ae913@|x3&h¥hsnﬁip
wax7i V--'-5-Parafl intOO C 80---"--- t hyl ene waxDSOD

19D - - . rpﬂ&P&ﬁftﬁ°w&?§§b&h@zh8§oeﬂﬁ§s559931Y9 ﬁde@é&#Bénw#é§|ﬁ991al

AX rOSI n B.érr e aK&ltﬁh%li% EhB5£irstOpubditkatelet PkSEyheNgdhesivel N O D
nmel t _.adhesi ves corresponding to the conpositions

-C 2

deplcted FRmEQQ 91 gﬁ&’?“ﬁ@ n&bﬁ#é& BAVET8SdY: AAERSE EBPNg a nodified
PAR 600 |aEh%%t:Llo&g (BECE.h&Qd&thDOQOI e.hta stmmme Ge'm&méfcIBe gheucture of
this nachlgﬁ asi calgé simlar to ggr i i yg ;hls type
10 of 1Rach ét TRce Bay,08 PREse ﬁvﬁrtﬁe ¥e ﬂPFnPH PECEPYPBLRY t he

12 i )rst subﬁlpp?aa,(ib}r h%hmnﬂ nﬂpnrg%u.elrl ﬁay( bk ang[lbp'ed gecend subslt Irate

4) onto the first stra a i ve, _again ans nip roller
(5). In tﬁg BERDFS bB P’ﬁ%?—ﬁ& R/efg FFeaf‘gTﬁbngéﬁgﬁEPnaeYéﬁﬁerature of
the 15 hotamsles the téa€ingr orhadhespwusi toonooll EvathkcekteandthaBdEor the
conpositi f 1,0 ayqu
V|sc03|tlgglgaggfgg§g gbﬁgzgﬁggfgﬁnggﬁggra%?F?égﬂ% ggTﬁﬁg g?%§¥;ﬁ$e’
illuslbates the viscosities of Exanples 1 and 7. 20 Coatings were nade on
pol yest er mijal r d B Ltz

Taunusstel%la QHQEQhééﬁ%g cgytagthlgﬁ ggﬁgfgétpo% ?Eglengl? m?ﬁBﬁE RC
3664. 00, BbGai Fdd-f BoArd ri enbBEpyever,\\Lt| hag, b@pgna owgeteeh9). 25 Aa a

second suggpeaigiiy %e—aatug%éhs, gbbegembl aiagmes%iehaosuéﬁdas | fopt her
used i nst Tests were also nmade with

experi mengs, |I|%g eg wa i
printing Bap&tezh }Q’as At theofnating: Later SonERSEANEReCFYPRETESe 5 to
6 g/ nkoat iaAnahsubstpaedalldly Rppleshealefyrédtibal aut £n Fhg. atlhesiye film

I d_f h ' Le, di h
irst subder it BR015 1 o Boe8aPEY P RALHe AdREELE PR Be\BFTELgeSritests.
| n anot hethsepath efpmpivemens, ofi theasubstire&le tongiyer theosubstratar to
Figs. 3-54 éu.Pgtgﬁ‘éil&l)LX be%ic&?“”gg{ng% 802edtIbANCEsOtnd NGuShOtati@Z2] ©

fromthe su rate cou
passes the coating device. Additionally, the coating

25 device, such as a slot nozzle, can be provided substantially
horizontally beside the roller so that the coating travels
from the side towards the-gurface of the substrate.

The diameter of the coating rolle is preferably about 15 mm

30 to about 50 mm in diameter with the nozzle slightly above
the center of the coating roll such that the angle at which
the thermoplastic coating contacts the substrate is less
than about 60° as the substrate is moving away from the
nozzle. The coating head is adjusted by one of ordinary

35 skill in the art to optimize for even flow and distribution
of the thermoplastic coating over the entire width of the
application. |

Thereafter, the sufficiently cooled coating contacts the



0°8 MAY 20p2 26 5 few nillineters and up to 500 ant and nore, without
materially affecting the quality of the coating. Werein these experinents,
t he adhesive filmreleased fromthe coating slot nozzle was directly coated
onto the first 10 substrate by nmeans of nip roller (5) providedarmizg
a.release coating, it was found that the adhesive did not adhere to the nip
roller. The nip pressure was sot neasurldd, but the nip roller was pressed
agai nst the substrate at a lam nating pressure of 7 to 8 bar. 15 It was

f ound thatsubatratedurfaamiaad edbeneam to rtde sm;sftarcaet wrijthiout: Heepily

stati on WidhdirfHing It S BB 2dlethte o Qalskist substrate.

20 In othér tests, a secon ubstrate was anrnate e adhesrve | ayer
by a secos®admofia 1§ @ush jaocompesition ﬁﬂlla&Nip‘atﬂhlb@ftaﬂtéaé-éHst rate

upstream Qfedatk it id Aftdir (s%)ffic%em i edgamta%t 1A naty BE (_kjﬂe safre

films, or rel easecoated paper as above di scUussed, were exam ned for
st r eaki ng.coatadsapatiratey thuge formadiaciasn beerediled ‘FﬁeaFlérrFﬁaFPéns t hus

made wey e ahlca‘z&f‘aecwew 2435 Hgnsb%eﬁiém%vﬁ‘ﬁ ?qqc%r g @ ral¥agkher
defects were observed 30 In a simlar fashion, am nations were nmade usrng

the sane ©AM-ast 5909R3 syhstmateyt Fucha@fedi Pddicomiarcantad PARRAEVeSR2 ¢ o
of Table knelirfadd oF Whie® adha@dVd e%attflexge. 0%@ nachiwaltle £AR GHEASI ve

conposi tigns of anples and 7. 2002 27 S 1.

et hod of B AH ﬁ'aéel’r'ottiﬁ'r?lt &‘g‘r?eslﬁvgnafﬁ ﬁﬁ&gehaenﬁeés Yher mar ly
made fl owalziw ,suia:arbeleemarai&:rgomm&a;umgnd:aw&iagonuaraswtiet BBhashgy -
aonpor. s su traﬁﬁ.as a_substanti al l cggy ous cog%rng wi t hout cont act

bet we 533 §QHe€r BOXRq °SRFS aR& B?équently di sposed

upon the surface of _said substrate. 15 2. A met hod of coatrng, wherein a

hot melt o1 Wi Qgﬁuﬂ 1ENALTR WY n7RdG f F%@B‘i LSESP ed from

a coatrng evl ce O O a substrare as a substanti al y Ccon |nu us coa |ng
W t hout cemyadurtden prosassingat i Ay exagpliecefans dai-divebprecess and

subsequentdop irIResefhe Rﬁ%ehhﬁoiur &%C%a‘}fti '1‘3. %Te'.‘l.?r.t fuitlarghp bae

di stance between the coating device subs reater”_than 20

aa~a. 29 Aowxdda BE 482 #Rg27@nEletr BiddhSfer Maaﬁéép\?e%abs 1 eRREhas
beetS_ t herrm:ldatp&@;éd Paaialie bysfatertbmt t J fS’I‘%zbes}x;QEEb@f fa ﬁHbSL a{rt I ?I ly
contl nuous or ou ont,ac 0 | W S strate or a
Coll oAl dAvaa i, LBoRpa Cinge SHeY BECR. ERe) F e AR S LR BA
r el easecodiecduffiilcdrentiyditaekly sachathaw tik the bdhesedeabi &m 30 said

t e , Y g,
Wher of n- o CaRE R ARReKA AT 08 TURILEISn T SelBLIBHREL PR 1Y
rel ea®sd famdmthegefioney cdaviadgooneyve tel babd thet edarteldl enbgtratgsto

subst ant | glokAnELMAa 0abRe NbthAY! 5GBRkaRk dRCLIRENAR! decoat i g

devi ce sa er, and s bsequent spose upon t surface of a

subst r at e simulkaneawsidobosdad g, mépatﬁdalﬁathﬁrer paggpEsipeludepg g Ay

2p02 absorbent, superabsorbent polymer, elastomeric strands or
webs, tissue, f£ilms, foils, paper, cardboard, metal, as well
30 as various permeable coverstock materials such as nonwoven
or perforated £ilms. These materials may be in the form of
roll-goods, sheets, or particles.

In a preferred embodiment, the substrate to be laminated is
35 paper or cardboard, especially printed paper, processed
photographic paper or printed cardboard, as used in the
production of e.g. book covers, picture postcards,
calendars, posters, high quality packaging materials, gift-

wraps and so forth. The laminating material can be



28 5 which has been thermally nmade flowable, is provided in the formof a
substaatially conti nuous nonporous filmw thout contact of the filmwth a
substrate, and said filmis then coated onto a first substrate, with a

rel ease- coated substrate di sposed upon that surface of thellBoMareiy,t 10
adhesive which ie not in contact with e first substrate. 6. A nethod of
coating, wherein a hot nelt adhesive, I ch has been thermally nmade

{1 m Pt haupeRete B m Bratn) Ropdes B3R ae mekosdhy BAV AR st hey

di sposed npbarafiekéhio—&aadadtinbsma&heiandauithb&n foanihminatdbad onto a

d h I d
wh oh has BegaraRL EndeEREnRk B8y AHICHE, CnBvBYsR e BRERREHIE, cc
onto a f|féﬂmsmBSBréaé:asﬂpesdbiﬂ&nalalbyrcandlnwenspaaammngimnuhout
o EhiBERatoad ¢8CURTOARKLTS ARdeRLd. BLER! 1BHRRILES 2"
SupstT

subsequent I sposed upon the sur ace of sai irS are, wherein
said 28 coating is reheated and then contacted to a second substrate. 8. A

met hod of T%%m meaezlm ﬁQEEWHg@SEbﬁp 1! mk WQ' 8&3@@5 elieen

thermal |y rovi antially
conti nuou$§i ﬁBﬁpoVb&ShfPFﬁlﬁFtﬁBaPtcéﬁb&@PnGﬂaﬂﬂy’ﬂ#ﬂn1ﬁFPn aréeb§9¢ate and

sai d f|| ted ubstantial |y non a bstrate. 35 9. A
vothot of PRIYPFREYISRESCPRELELRYRRRR, SRbLTerkelR RRCR AR HVAAEB con
thernalIypaiﬂacbtammblnyloa,rebbh&ﬁdsba&mmatmoaanagsde!bQEhahabEﬂg ahan

about 4 antially_gontipyous non or ojs film
mnthou con#gk%ngF ?E”LgLP u$%£5°sﬂbé9r3$8PEaﬁ §3F5°P? sg MAY Zpp2
29 5 is tfdhmgoaredcommondysiasinated 6@ sdaletihbd pfincadlpgpemhereln a

ther mop! 3gbheagBbEL. ! co ﬁgbﬁpcaaﬁaésmme%gal LXmﬂBﬁig pPsaRLEa 1S provided

in the formo subst ant cont nuous NONPOor Ou out cont act
of the filnehpding §ﬁ5§tF8t§i da%éuﬁlimlﬁ9|§°#hennéoupédlbhzgda substrat a,

sai d coat bagsaeataa 8r808BhREnY{SERal! ¥oof 1hA38atBEN aPANkeS 99'69 at
about _100 di ans/sec at the_co tlng gnngerat re 15 11.
n

0
coati a8, BFﬁeétﬁEPnﬁﬁFﬂgPiX our vrRglndeskpies %?s%ﬁ%??ﬁc | ess
t han abouarEBOaﬁdlpecnagahgut UBONgr eHealetEed of the sﬁa&haﬂohenﬁeﬁniure

has bees thernally nade, flowabl e i.s rel ease a_cpatin evice onto a
aonporousigﬁég?#§¥e°3%egesﬁﬁgaﬁﬁ??é??gngdﬁ?Pﬁﬁﬁﬁgkgﬁ gSEI?%bgmﬁthout

cont act badheshveai iinsbeadagf deheceommdniyi usedbstaatiyveaadheasbeesuent |y
di sposed upon the surface of said substrate. 12. A method of coati ag,

wherein a thernoplastic coating 25 having a conplex viscosity of |ess than
about 2500Gpnesaliy., abbat exbbotempenaturecodt thactbomnopiasthper at ure, whi ch

has been wbpaBY YoRPHE1E| UaPbes tHahchBBaEl2E008) cafigothiy diguhoe onto a

substrate_as a substantlally cont i nuous coatlng hout contact between
sai d coat Fe¥eBothan; ErPaRal seelyrepserhrusignitenperatiurepy Whitghsa¥e upon

the surfage gheSetdesUbSt 300 C, \A/rmehaughetﬂa%éagerbeh%e@ftmecoati ng
devi ce an the substrate is g%gfégr%%hfn 20 mMm
\Y;

h
wher ei n atheEReBLRESLFCOBRP ngﬁiEBnﬁPQXCQFE %Sﬁgﬁvg?gﬁ@%gnthan
about 500 ﬁz%# ?&maQBH{;H Q%ra%%&{ w€a gfect P ¢ 623% ngthgrrplggature whi ch

has been T made I'S re ease roma doating device onto a
first subebnaaetasoattnbssﬁntemj¢ﬂ that prnasentcimvengiont &blivwgont act

and subscatahing 48 andolpli¥ngd &r Pexe- SROEIOP e rakfhes oherei n
sai d coatFoy tlisecémbodiment iteis cpnefiereddt thatsthenthembsplaseic
composition be coated at a temperature less than 160°C, more
35 preferably less than about 140°C, even more preferable less
than about 120°C and even more preferable less than about
110°C. As mentioned previously, heat sensitive materials
can also be coated in this manner by employing higher

coating temperatures in combination with increasing :the



10 14. A nethod of coating, wherein a thernoplastic coating having a
conpl ex viscosity of |ess than about 500 poi se at about 1000 radi ans/sec at
the coating tenperature, which has been thermally nade flowable, is

rel eased froma coating device onto a release coated rpglgs ?ﬁ a 15
substantially continuous coating Wthoytg contact between sal goating
device and said roller and subsequently di sposed upon the surface of a

substrat edi%anwwm @heC b%larar& Wvibe %%r h %%@t%qtfah%nﬁal astic

coating has a conplex viscosity of |é&ss than oi se at about

radi ana/ s€@aded ke ééd-tq%gf"treﬁb‘érf&tqmt £®0 'I’-Ii’@-rre rdalg| Hhﬁrﬁhla%'e 1S,
wherein_Sgighusithy RSP sindit1vAl SECHLIANE 1 6cl/oH0 £60R5k1Ne05, {1 | m

foil, paper and conbinations thereof. 17. The method of claim 16, wher ei n
sai d firsVesnd 1oy gangeofdinms oz eysmasrar sopsdng: BethPAfs Cano; | s,

paper, 30 t$QaleFb ARy coatedX uB4agd thid Hatdyd oihehel preBahtny material s,
and sai d adhesive is a nonreactive adhesive, or a reactive hot melt

adhesilfe. inyenkionre: fiFhopeppditive maferials dacdudes dpy gauged 3s

subst r at e peljRithAente BRtlerdiQdls,Ndci@babid wel htThenwatvhad gahdctreéns 1 to
18, mherel said coating device is a slot nozzle. 0 8 MAY 2Q02 31 5 20.
The met hod *‘claims 1 to 19, wherein said coating has an area wei ght of

| ess than about 60 g/m . 21. The nethod of clains 1 to 20 wherein the
coating has re t ess .t han about The nethod of
a1 o oipataRd Ay ddraReagttRe' KBS REOHend 18VERELER £RLEEREA abou
10 g/ @S. 3%bsEaatdadilydontinuauss cdatdniy! layesseccant be ihadehfromphalst i c

' | fol
Chan aboullersy et §3Y 1o Bbaltnn ABReleY E6oR' wirh ARELARMEY Of | oS
t her mopl asermesehsddiyt pvailablel batemelltsm chatdouphaglapedeviae be a
tenper at Upeoahcle@@a Lt E%t&h@u%ekéﬂ@s ?I% E’EBQOQbBLthaS ”&6 2 gy 24,

mhereln afirst substrate i§ | €ast one second strate
‘inlinen 88 BYCh RrRe50-59 sém :Triérm%emlﬁfam%e#r%iqg weightauas &oF t he

di st ange he&meeaahhabmt BOUgYRY) GRore (bt &fe ATy I GdWRP Wdightabout 0.5
uma to 500 mm 30 27 ﬁ Ré 9ver madegxany O‘ﬁ%‘ﬁ%&]%& thod of claim
1 to 26. 98 BRY BAFRLEPBR ARAE/By HXPHNFITe tRES 1 35 to
26. g/m’ and 20 g/m’ and most prefera;:ly less than 10 g/m

However, coating weights higher than 60 g/m’ may be useful
for other applications wherein reducing the mechanical and
25 heat-induced stresses is of primary importance.

The very thin coatings which can be produced according to
the invention not only contribute to the economical
advantages of the inventive method, but also makes it

30 possible to achieve a very much reduced stiffness of the
material, which thus comes much closer, in its properties,
to uncoated substrates.

35 The thermoplastic composition
As previously mentioned various thermoplastic materials may

be used in the present invention such as various
thermoplastic polymers may be used including polyethylene,



0" 8 MAY 2002 32 29. A lamination conprising a transparent filmbonded to a
substrate with a continuous coating of a hot nelt adhesive conposition
wherein said coating is free of flaws. 30. The | am nation of claim 29
wherein said substrate is selected fromthe group conS|sﬁ|n§€pﬁqﬁrinted
paper, processed photographi c paper and printed cardboard

| am nation of claim?29 wherein the hot nelt adhesive is transparent. 32.
The | am nation of claim29 wherein thejgl oss, readability, and color of the
substrate in not inpaired. 33. The |am nation of claim 29 wherein coating

has anszar 9@1wzg5§y1céné £2opolheWOGE ] oFie, ¥spebiallgietaiileneyl claim

29 wherein co as an_area i ght of | ess 't an ab ut 10 )
LA Ae A aRIdY B RSTXRICAACARGFCRPOL MRS Of ng,. Rggﬂggal«%y A2. A
. AA. S@ AUg thy leﬁie,AaAkﬂ (Blo¥bA M aBrylic acid derivatives, especially

e e e A S T

Cghuwy o} wesipddiallya ]dthbﬂlﬁh]ecah&zdaulﬂ@ll]i@abﬁﬁb@w Cé]s@%]cdawllyamwaw ca]

??L?%&a%%% aﬂf@%ﬁc Ug‘c%g UF5]§J 3&@ E?‘@é%’@é’}l #\tg‘%] EH‘PJ]’SE@] caU] cal ¢
gg]Fggg] iau]azald%mih] cﬁc:a;gjea@])calj]:hau]sca}:yaUh@a}l@aB&ethhtyﬁléh#%gaq call ¢
aU] caU] Ca?g&gécg‘nb[&%} ca ca] o ;dﬁfﬁ%swﬁﬁ%ﬁ%w;%%aaecaw ca
e R N P R R

a] cal] ca

228] gg%gg%]% Wa] cal]calca gm ca?fca%gf*ca%%&g%gﬁ;fﬂgﬂ’ca] callcal
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With suitable hot melts, such as those described in DE-A-41

35 21 716, it is also possible to make materials which are
impermeable to liquid water, yet water vapor permeable
rendering the coating "breathable".
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016°93'1Q /&i(z)edq Accordingly, this coating method may. also be

15 suitable for coating water soluble and/or biodegradable
thermoplastic materials.,

In the case of the lamination adhesives for transparent
substrates, thermoplastic polymers comprising substantially
20 or consisting entirely of one or more
ethylene/methylacrylate copolymers (EMA!'s) and/or
ethylene/n-butyl acrylate copolymers (EnBA's) is preferred.
EnBA copolymers are presently the most preferred such
polymers.
25
More preferably, the thermoplastic composition exhibits
certain rheological characteristics such that a
substantially continuous coating can be produced at coating
weights of less than about 50-6§0 g/m’ and preferably less
30 than about 30 g/m’. In general, the rheological properties
preferably fall within a rheological window wherein the
complex viscosity at the coating temperature at high shear
rates (1,000 rad/sec) is less than about 500 poise and the
complex viscosity at low shear rates (< 1 rad/sec) is less
35 than about 1,000 poise. In other words, preferable
thermoplastic compositions exhibit Newtonian regions at low
shear rates and shear thinning at higher shear rates.
Thermoplastic compositions having wide windows of
application are those in which the composition exhibits the
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The applicants surmise the complex viscosity and high shear
relates to the processing conditions at the slot die exit.
A composition with too high of a complex viscosity at 1,000
radians/sec would require excessive pump pressure to exit

15 the coating device. A die with a shim gap larger than 3 mm
could be used to process these materials but a higher
coating weight may result.

The complex viscosity and low shear relates to the settling

20 of the coating on the substrate during the time it is
suspended above the subastrate. If the low shear value is
too high, the coating may not adhere adequately to the
substrate and/or the thermoplastic composition builds up at
the nozzle causing a streaked, discontinuous coating. If

25 the low shear viscosity is too low, the coating may seep
into the substrate, causing poor barrier properties.

Extensional viscosity, which was not measured can also
strongly influence the melt strength. Higher levels of

30 branching or the addition of a small concentration of a high
molecular weight material can strongly influence the melt
strength. More preferred, are compositions that meet the
target rheoclogical parameters at low application

temperatures, less than about 177°C, preferably less than

35 about 160°C, more preferably less than about 140°C, even
more preferably less than about 125°C, most preferably less
than about 110°C.
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15
Generally, the invention's hot melts will additionally
contain one or more tackifying resins, plasticizers or oils
and waxes plus customary additives and adjutants such as
stabilizers, antioxidants, pigments, UV stabilizers or

20 absorbers, fillers etc. Plasticizers and tackifying resins
used in hot melt adhesives are known.

0Oils such as naphthenic oils are preferred plasticizers. As
for tackifying resins, those resins already known for such

25 purposes are generally suitable, especially aliphatic,
cycloaliphatic and/or aromatic hydrocarbon resins, ester
resins and other such compatible resins. It is presently
preferred to use either aliphatic or aromatic modified
hydrocarbons resin. The preferred aliphatic resins are

30 hydrogenated aliphatic hydrocarbon resin, for example, the

Escorez® 5000 series available from the Exxon Chemical Co.
in Houston, TX and the Arkon® P and M series available from

Arakawa Chemical Co. and the Regalite® series available
from Hercules Inc. in Wilmington, DE. Rosins and rosin
35 ester resins are also useful in the present invention. One

such hydrogenated rosin acid tackifying resin is Foral® AX
available from Hercules. Modified hydrocarbon resins such

as modified terpenes including styrenated terpenes such as
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15 Tropsch waxes available from Sasol (South Africa) under the
‘tradename of Paraflint®, or from Shell Malaysia under the
tradename Petrolite, and high density low molecular weight

polyethylene waxes available from Marcus Chemical Co. under

the tradename of Marcus®. AC 8 is another useful

20 polyethylene wax available from Allied Chemical.
Microcrystalline waxes and paraffin waxes are also useful to
the present invention.

Laminating adhesives will preferably comprise up to 100% of

25 at least one thermoplastic polymer described above; 0-50% of
an aliphatic hydrocarbon resin; 0-20% of an aromatic
hydrocarbon resin; 0-40% rosin and 0-20% wax, said
components and their amounts being chosen so that the
adhesive is in-line coatable onto a laminating material

30 and/or a laminating substrate, for subsequent in-line
lamination of said laminating material to said substrate.

More preferably, in the case of film laminating, the
adhesive will comprise the following components: up to 100%

35 of at least one EMA and/or EnBA copolymer; 0-50%
hydrogenated aliphatic hydrocarbon resin; 0-20% alpha-methyl
styrene resin; 0-40% hydrogenated rosin and 0-20%
polysthylene wax.
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10 9! 10% &ven-qeppletely of one or more grades of EMA or EnBA

copolymers. EMA and EnBA copolymers are available from E1lf

Atochem under the Lotryl® tradename, from Quantum Cheimical -

10 Co. and From Exxon Chemical Co. under the Optema®
tradename. A variety of different grades of EMA and EnBA
copolymers are avallable. They mainly differ in ester
content, melt flow index (MFI) and melting point.

15 In presently preferred special embodiments, the hot melt
adhesive essentially consists of 35-60% EnBA or EMA; 30-50%
hydrogenated aliphatic hydrocarbon resin or about 10% alpha-
methyl styrene resin; 0-30% hydrogenated rosin and 0-10%
polyethylene wax, plus small amounts of stabilizer. In some

20 preferred embodiments, the thermoplastic polymer of the hot
melt adhesive is a single grade of EnBA copolymer, usually
at the low end of the MPFI range (i.e. MFI less than 10 g/10
min.)In other preferred embodiments, the thermoplastic
polymer comprises more than one grade of EnBA, and in these

25 cases, two or three different grades wherein at least two of
the grades preferably have MFI's which differ by at least a
factor of 4 and up to a factor of 10 (i.e. one grade has an
MFI more than 4 times that of the other grade.

30 The inventive hot melts can be used at application
temperatures (or processing temperatures) which are low
enough to prevent distortion of heat sensitive plastic film,
and at the same time show excellent flow properties at such
low temperature. It is, for example, possible to coat and

35 laminate the inventive hot melt on the laminating materials.
Non-contact coating is especially advantageous for heat
sensitive films. Excellent film forming performance is
achieved, and the laminated products exhibits high

glossiness.
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transparency of the hot melt coating, so that high gloss is
achieved, while readability and color rendition of, for
example, printing on the substrate is not impaired.

10
The inventive hot melts show excellent (high) hot-tack and
open time characteristics for the method of the present
invention as well as setting properties. They meet the
requirements. of machine condition, in-line embossing and
15 cutting, for example, in the graphic arts industry.

Laminates made according to the inventioﬂ exhibit high heat
resistance and high UV resistance, and correspondingly
little delamination or yellowing. Also after h'ea.t forming

20 and embossing, no delamination is observed when the hot melt
formulations of the invention are used.

The following non-limiting examples further assist in
illustrating the present invention.

25
Ex les

Hot melt adhesives were produced from different
30 thermoplastic polymers, tackifiers and plastizisers as shown
in Table 1 below:
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5 Hot melt adhesives corresponding to the compositions
depicted in Examples 1 and 7 were coated onto substrates,
using a modified PAK 600 laminating machine by Kroenert,
Hamburg, Germany. The structure of this machine is
basically similar to that shown in Fig. 1B. With this type

10 of machine, it is possible to nip the adhesive film directly
onto the first substrate (1) by means of nip roller (5) or
nip a second substrate (4) onto the first substrate and
adhesive, again by means of nip roller (5). In the tests,
both methods were tried. The dispensing temperature of the

15 hot melt was 140°C for the composition of Example 1, and

110°C for the composition of Example 7. These compositions

show favourable low viscosities, as is notable from the
diagram Fig. 14. #This diagram illustrates the viscosities

of Examples 1 and 7.

20 ’
Coatings were made on polyester film (Polyester RN 36,
produced by Plitz Folien, Taunusstein-Wehen, Germany) and
high density polyethylene films (HDPE KC 3664.00, obtained
from Mildenberger + Willing, Gronau, Germany).

25
As a second substrate .(where used), these £ilms were also
used. In other experiments, silicone paper was used instead.
Tests were also made with printing paper sheets as the
second substrate.

30
Coating weights were 5 to 6 g/m’ at machine speeds of
approximately 70 m/minute.

The adhesive film was released from the coating slot nozzle,
35 at various distances from the first substrate (1) to be
coated with the adhesive, in a variety of tests. In another
set of experiments, with a vertical configuration (similar
to Figs. 3-5, 7, 9 and 10) it was found that the distance of

the slot nozzle from the substrate could be varied between a
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5 few millimeters and up to 500 mm and more, without
materially affecting the quality of the coating.

Wherein these experiments, the adhesive f£ilm released from
the coating slot nozzle was directly coated onto the first
10 substrate by means of nip roller (5) provided with a. release
coating, it was found that the adhesive did not adhere to
the nip roller. The nip pressure was not measured, but the
nip roller was pressed against the substrate at a laminating
pressure of 7 to 8 bar. -
15
It was found that the adhesive coated onto the first
substrate left the nip station with no air enclosed between
the adhesive and the first substrate.

20 In other tests, a second substrate was laminated onto the
adhesive layer by a second set of rollers, located in the
flow path of the substrate upstream of the nip roller (5).
Also these laminations, using the same f£ilms, or release-
coated paper, as above discussed, were examined for

25 streaking, enclosed air, or other lamination defects.

The laminations thus made were all free of flaws. No
streaking, enclosed air or any other defects were observed.

30 In a similar fashion, laminations were made using the same
type of films, but the other adhesives depicted in Examples
2 to 6 of Table 1. The results were as good as those
obtained with the adhesive compositions of Examples 1 and 7.

35
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5 CLAIMS

1. A method of coating, wherein a hot melt adhesive,
10 which has been thermally made flowable, is released from a
coating device onto a substantially nonporous substrate as
a substantially continuous coating without contact between
said coating device and said substrate, and subsequently
disposed upon the surface of .said substrate.
15
2. A method of coating, wherein a hot melt adhesive,
which has been thermally made flowable,-is released from a
coating device onto a substrate as a substantially
continuous coating without contact between said coating
20 device and said substrate, and subsequently disposed upon
the surface of said substrate, wherein the distance between
the coating device and the substrate is greater than 20 mm.

3. A method of coating, wherein a hot melt adhesive,

25 which has been thermally made flowable, is provided in the
form of a substantially continuocus nonporous £ilm without
contact of the film with a substrate or a roller, and said
film is then coated onto a substrate by means of a release-
coated roller in direct contact with the adhesive £film,

30 said roller nipping said adhesive and said substrate.

4. A method of coating, wherein a hot melt adhesive,
which has been thermally made flowable, is released from a
coating device onto a release coated roller as a
35 substantially continuous coating without contact between
said coating device and said roller, and subsequently
disposed upon the surface of a substrate.

5. A method of coating, wherein a hot melt adhesive,
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S which has been thermally made flowable, is provided in the
form of a substantially continuous nonporous £ilm without
contact of the f£ilm with a substrate, and said film is then
coated onto a first substrate, with a release-coated
substrate disposed upon that surface of the hot melt:

10 adhesive which is not in contact with the first substrate.

6. A method of coating, wherein a hot melt adhesive,
which has been thermally made flowable, is provided in the
form of a substantially continuous nonporous £ilm without

15 contact of the film with a substrate, and said £ilm is then
disposed upon a release-coated substrate and is then
transfer-coated onto a second substrate.

7. A method of coating, wherein a hot melt adhesive,
20 which has been thermally made flowable, is released from a
coating device onto a first substrate as a substantially
continuous coating without contact between said coating
device and said first substrate, and subsequently disposed
upon the surface of said firast substrate, wherein said
25 coating is reheated and then contacted to a second
substrate.

8. A method of coating, wherein a thermoplastic
material which has been thermally made flowable, is
30 provided in the form of a substantially continuous
nonporous film without contact of the f£ilm with a substrate
and said film is then coated onto a substantially nonporous
substrate.

35 9, A method of coating, wherein a thermoplastic
material, which has been thermally made flowable, is
released from a coating device at less than about 240°C in
the form of a substantially continuous nonporous £ilm,
without contact of the film with a substrate, and said £ilm
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5 1is then coated onto a substrate.

10. A method of coating, wherein a thermoplastic
material, which has been thermally made flowable, is
provided in the form of a substantially continuous

10 nonporous film without contact of the f£ilm with a substrate
and said film is then coated onto a substrate, said coating
having a complex viscosity of less than about 500 poise at
about 1000 radians/sec at the coating temperature.

15 11. A method of coating, wherein a - -thermoplastic coating
having a complex viscosity of less than about 500 poise at
about 1000 radians/sec at the coating temperature has been
thermally made flowable is released from a coating device
onto a nonporous substrate as a substantially continuous

20 coating without contact between said coating device and
said substrate, and subsequently disposed upon the surface
of said substrate.

12. A method of coating, wherein a thermoplastic coating

25 having a complex viscosity of less than about 500 poise at
about 1000 radians/sec at the coating temperature, which
has been thermally made flowable, is released from a
coating device onto a substrate as a substantially
continuous coating without contact between said coating

30 device and said substrate, and subsequently disposed upon
the surface of said substrate, wherein the distance between
the coating device and the substrate is greater than 20 mm.

13. A method of coating, wherein a thermoplastic coating
35 having a complex viscosity of less than about 500 poise at
about 1000 radians/sec at the coating temperature, which
has been thermally made flowable, is released from a
coating device onto a first substrate as a substantially

continuous coating without contact between said coating
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5 device and said first substrate, and subsequently disposed
upon the surface of said first substrate, wherein said
coating is reheated and then contacted to a second
substrate.

10 14. A method of coating, wherein a thermoplastic coating
having a complex viscosity of less than about 500 poise at
about 1000 radians/sec at the coating temperature, which
has been thermally made flowable, is released from a
coating device onto a release coated roller as a

15 substantially continuous coating without contact between
sald coating device and said roller and subsequently
disposed upon the surface of a substrate.

15. The method of claims 8 to 14, wherein said
20 thermoplastic coating has a complex viscosity of less than
1000 poise at about 1 radians/sec at the coating
temperature.

16. The method of claims 1 to 15, wherein said substrate
25 is selected from the group consisting of £ilm, foil, paper
and combinations thereof.

17. The method of claim 16, wherein said first and said
second substrates are selected from films, foils, paper,
30 coated paper, co-extruded films and other laminating
materials, and sald adhesive is a nonreactive adhesive, or
a reactive hot melt adhesive.

18. The method of claims 15 or 16, wherein said coated
35 substrate comprises a heat sealing material.

19. The method of claims 1 to 18, wherein said coating

device is a slot nozzle,
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25. The method of claims 1 to 24, wherein a first
substrate is bonded to at least one second substrate
»inline™ or yoffline™.

25

26. The method of claims 1 to 25, wherein the distance
between the coating device and the substrate ranges from
about 0.5 mm to 500 mm.

30 27. A book cover made by any one of the methods of claim
1 to 26.

28. A lamination made by any one of the methods of
claims 1
35 to 26.



08 MaY 00

32

29. A lamination comprising a transparent film bonded to a substrate with a continuous
coating of a hot melt adhesive composition wherein said coating is free of flaws.

30. The lamination of claim 29 wherein said substrate is selected from the group
consisting of printed paper, processed photographic paper and printed cardboard.

31. The lamination of claim 29 wherein the hot melt adhesive is transparent.

32. The lamination of claim 29 wherein the gloss, readability, and color of the substrate in
not impaired. :

33. The lamination of claim 29 wherein coating has an area weight of less than about 30

g/m?,

34. The lamination of claim 29 wherein coating has an area weight of less than about 10

g/m?.



