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PCT/ US96/ 20269 PROCESS FOR PREPARI NG A LAM NATE The present invention
relatesto a process for preparing a | am nate which conprises two
substrates which are bonded to each other by neans of a polyneric adhesive,
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film. Alternatively, the graft copolymer can be dissoived in a hot solvent and applied by
brushing or spraying. Application of the polypropylene layer to the primed substrate can be
accomplished by extrusion coating or lamination with a preformed film. :

U.S. Patent 4,599,385 teaches that powder coating followed by fusion is

20 preferred. However, special equipment is required for powder coating and the types of -
materials are limited to those to which the powder coating can be applied. Alternatively, when
the graft copolymer is blended with polypropylene and the blend is applied directly, higher
amounts of the graft copolymer is required to achieve sufficient adhesion. Coextrusion
techniques are recommended for preparing lJaminates of polypropylene and polar polymer

25 films using the graft copolymer as an adhesive. In these techniques, layers of the molten
polypropylene, graft copolymer and polar polymer are simultaneously extruded to form a
fayered sheet. Naturally, this technique is limited to thermoplastic polymers which can be
coextruded.

U.S5. Patent 4,198,327 discloses a composition having improved adhesion to polar

3p solid materials. The composition comprises (A) from 99 to 70 parts by weight of a modified
crystalline polyolefin having grafted thereto a monomer selected from unsaturated carboxyfic
acids and their anhydrides, esters, amides, imidés and metal salts and (8) 1 to 30 parts by weight
of a hydrocarbon elastomer. The polyolefin composition can be bonded to a polar material by
heating them such that, at least the polyolefin composition melts and then joining them

35 togetherunder pressure. When the polar material is not thermoplastic, the moiten
composition can be coated or [aminated onto the polar material. However, the U.S. patent
does not suggest how to achieve adhesion between a polar material and a non-modified
polyolefin.
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mixed with a softener, a filler and a curing agent. The mixture is molded into the desired shape
by an extrusion molding machine. EPDM cured rubber is used in molded articles for
45 automobiles. The articles are usually painted. In order to improve the adhesion of the paint to
the moided articles, the articles are treated with a solution of a modified polymer having an
intrinsic viscosity of at least 0.3 in an organic solvent. The polymer is modified by graft-
copolymerization of a propylene-ethylene cop&lymer with maieic acid or an anhydride thereof.
The propylene content is 10 to 90 mole percent, especially 20 to 80 mole percent. The
" 20 concentration of the modified polymer is 10 to 100 kg/m3 solvent, preferably 20 to 60 kg/m3
’ solvent. After this surface treatment, the cured molded rubber article is further coated with a
paint or another resin coating material by electrostatic coating, spray coating or brush coating.
U.S. Patent 4,299,754 suggests a solution of a similar modified graft polymer as a surface
" treating agent for fabricated articles of polyolefins, such as automobile bumpers. The
25 propyiene content in the modified graft polymer is from 50 to 75 mole percent.

U.S. Patent 4,058,647 discloses that a polyester, a polyamide or a hydrolyzed
copolymer of ethylene-vinyl acetate may be laminated with a polymeric composition
comprising both a modified and an unmodified poiyolefin and a rubber component. The
modified polyolefin is modified with an unsaturated acid or anhydride. The laminate is

30 Prepared by melt-pressing sheets made of the above-mentioned materials or by a laminating
biow molding process. U.S. Patent 4,588,648 discloses that polypropylene and nyion layers may
be laminated with an adhesive layer comprising a blend of an ungrafted polypropylene and a
graft copolymer of maleic anhydride onto an olefin polymer. The iaminate is produced by
coextrusion.

35 However, the disclosed methods are not suitable for preparing laminates which
contain a natural or synthetic material which cannot or shouid not be meited, such as leather,

cotton, jute or synthetic leather.
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10 wei ght percent solids. The solvent is an aromatic solvent, such as

tol uene. The dope nust be hot enough to keep the copol yner dissolved in the
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B) injection moldlng an ethylene or propylene polymer and optional additives

20 ontothe primed substrate (f). '

_ Another aspect of the present invention is a laminate which has been produced
according to the above-mentioned process. .-

A preferred aspect of the present invention is footwear which has been produced

- according to the above-mentioned process.

25 The produced laminates exhibit an excellent adhesion between the first
substrate, which comprises an ethylene or propylene polymer, and the second substrate, which
may be polér. The process of the present invention is very efficient. A particular advantage of
the process of the present invention is that the adhesive is not applied as a powder, as a meltor
as a hot solution to the substrates. Such methods have been suggested in the prior art but are

30 inconvenient.

In step A of the process of the present invention, a primer is applied to the first
substrate (I). The ethylene or propylene polymer in the primer actsas a polymeric adhesive and
has grafted thereto an unsaturated carboxylic acid or an anhydride, ester, amide, imide or
metal salt thereof, hereafter designated as "grafting compound”. The grafting compound

35 preferably is an aliphatic unsaturated dicarboxylic acid or an anhydride, an ester, amide, imide
or metal salt derived from such acid. The carboxylic acid preferably contains up to 6, more
preferably up to 5 carbon atoms. Alkali metal salts are the preferred metal salts. Examples of
unsaturated carboxylic acids are maleic acid, fumaric acid, itaconic acid, acrylic acid, methacrylic
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polymer.
The content of the grafted compound in the ethylene or propylene polymer is

preferably in the range from 0.05, more preferably from 0.5, and most preferably from 0.8, to

15 preferably 15, more preferably to 10, and most preferably to 2 weight percent, based on the
total weight of the grafted ethylene or propylene polymer.

The grafted ethylene or propylene polymer, as well as the ethylene or propylene
polymer which is used for grafting, preferably have a density of up to 0.902 g/cm3, more
preferably from 0.850 to 0.902 g/cm3, most preferably from 0.860 to 0.890 g/cm3, particularly

20 from 0.8651to 0.880 g/cm3. However, itis to be understood that the polymer density changes

' slightly upon grafting. In the case of ethylene polymers, it has been found that the polymer
density is important for providing a primer with sufficient mechanical strength and flexibility
and for achieving a sufficient solubility of the grafted ethylene polymer in the organicsolvent.

" By the term "an ethylene or propylene polymer" is meant an ethylene polymer, a

25 propylene polymer, a mixture of different ethylene polymers, a mixture of different propylene
polymers or a mixture of at ieast one ethylene polymer and at least one propylene polymer.
Preferred ethylene polymers and propylene polymers are described below.

The ethylene or propylene polymer preferably has a crystallinity of from 5to 35
percent, more preferably of from.10 to 20 percent.

30 The ethylene or propylene polymer can be an ethylene or propylene
homopolymer or an interpolymer of propylene and at least one C4-Cyq-c-olefin and/or a
C4-Cqg-diolefin. Preferably, the ethylene polymer is an interpolymer of ethylene and at least
one C3-Cyp-a-olefin and/or a C4-Cqg-diolefin. Most preferably, the ethylene polymerisan
interpolymer of ethylene and a C3-Cyo-c-olefin having a density of up to 0.902 g/cm3. The term

35 ‘“interpolymer” as used herein refers to polymers prepared by the polymerization of at least
two different monomers. The generic term interpolymer thus embraces copolymers, usuaily
employed to refer to polymers prepared from two different monomers, and polymers prepared
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adhesive, 15 wherein the process conprises the steps of: A) applying
to the first substrate (l) a primer conprising an organic solvent and an

et hyl ene or propyl ene polynmer having grafted thereto an unsaturated o
carboxylic acid or an anhydride, ester, amde, imde or netal salt thereof
and B) inj ectwggéﬁgglndi ng an ethylene or propylene pol yner apgrpdshesis!
additives on to the primed substrate (1). Another aspect of the present
invention is a | am nate which has been roduced accqrding to th

above- ment i onfammase wartwoditiarent gonarmers ihe interpglymes conle aLanpmionblack; | on i s

f oot wear whi cintérpsiyseen produced according to the above-nentioned process.
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up to 6, noretqiplaeightefithenaymep 5 carbon atoms. Alkali netal salts are-the

preferred metal saltsxnown ethylene polymers can be used for grafting, which preferably have a
15 density within the above-mentioned range. One useful type of ethylene polymers is a linear
copolymer of ethylene and an a-olefin having at least four carbon atoms which has a narrow
molecular weight distribution, a random distribution of comonomer units along the polymer
. backbone, and a homogeneity index of at least 75. Such polymers are described by Elston in
U.S. Patent 3,645,992. Other useful ethylene polymers and a process for producing them are
20 described in U.S. Patent 5,324,800. They have a weight average molecular weight of from 500
.10 1,400,000, preferably from 1000 to 500,000 and a molecular weight distributit_in Mw/Mp
from 1.5 t0 4.0. They are linear copolymers of ethylene and a C3-Ca¢-a-olefin. Other useful
ethylene polymers are described in U.S. Patent 4,429,079. They are random copolymers of
ethylene and an a-olefin-having 3 to 10 carbon atoms which have a melt index of 0.1 10 50 /10
25 Mminute, preferably 1to 30 g/10 minute, a density of 0.870 to 0.900 g/cm3, preferably 0.875 to
0.895 g/cm3, a crystallinity by X-rays of 5 to 40 percent, preferably 7 to 30 percent, a melting
point of 40°C to 100°C, preferably 60°C to 90°C, and an ethylene content of 85 to 95 mole
percent. The teachings of U.S. Patents 3,645,992; 5,324,800; and 4,429,079. The ethylene
polymers include those polymers available under the trademark TAFMER (Trademark of Mitsui
30 Petrochemical) and EXACT (Trademark of Exxon Chemical), particularly those which have a
density of up to 0.902 g/cm3.

The most preferred interpolymers of ethylene and at least one C3-Cyg-a-olefin
and/or a C4-Cyg-diolefin onto which an above-mentioned grafting compound is grafted are
substantially linear ethylene polymers which have:

35 i) from 0.01 to 3 long chain branches per 1000 carbon atoms along the polymer
backbone;

ii} a melt flow ratio, l1g/l225.63;
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Exanpl es of unsaturated carboxylic acids are maleic acid, fumaric acid,

I taconic acid, acrylic acid, nethacrylic -3- acid, crotonic acid, and
citraconic acid. Exanples of derivatives of unsaturated carboxylic acids
are mal ei ¢ anhydride, citraconic anhydride, itaconic anhydride, methyl
acrylate, nethyl nethacrylate, ethyl acrylate, ethyl nmethacrylate, butyl
acryl ate, buMA%@4hacryl ate, glycidyl acrylate, glycidyl RETAEPSHIRE:
nonoet hyl mal eate, diethyl maleate, nononethyl fumarate, dinethyl funarate,
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atoms, above which the length cannot be distinguished by carbon NMR spectroscopy. The long
chain branch can be about as long as the polymer backbone. For ethylene/a-olefin copolymers, '
the long chain branch is at least one carbon longer than the short chain branch that resuits
45 from the incorporation of the a-olefin{s} into the polymer backbone. The empirical effect of
the presence of long chain branching in the substantially linear ethylene/a-olefin copolymers is
- manifested as enhanced rheological properties. -
There are known techniques useful for determining the presence of long chain
" branches in ethylene polymers, including ethylene/1-octene copolymers. Two such methods
20 are gel permeation chromatography coupled with a low angle laser light scattering detector
" (GPC-LALLS) and gel permeation chromatography coupled with a differential viscometer
detector {GPC-DV). The use of these techniques for long chain branch detection and the
underlying theories have been well documented in the literature. See, Zimm, G.H. and
Stackmayer, W.H., ). Chem. Phys., 17, 1301 (1949) and Rudin, A., Modern Methods of Polymer
25 Characterization, John Wiley & Sons, New York (1991) pp. 103-112.
In contrast to the term "substantially linear”, the term "linear™ means that the
polymer lacks measurable or demonstrable long chain branches, that is, the polymer is
substituted with an average of less than 0.01 long branches/1000 carbons.
By "meltindex” or "I," is meant the melt index as measured in accordance with
30 ASTMD-1238, Condition 190°C/2.16 kg. "l10" is measured in accordance with ASTM D-1238,
Condition 190°C/10 kg. The melt index I, of the substantially linear ethylene polymer is
generally from 0.01 g/10 minute to 1000 g/10 minute, preferably from 0.0 g/10 minute to 100
g/10 minute. The melt flow index ratio, that is, the lyg/l;, is at least 5.63, preferably at least 6,
more preferably at least 7, and is essentially independent of the polydispersity index, in
35 contrast to conventional polyethylenes which show a dependence of the melt flow index on
the polydispersity index. This property is iflustrated in Figure 2 of U.S. Patent 5,272,236.
The polydispersity index of the substantially linear ethylene polymers (that is, the
molecular weight distribution, or the ratio of the weight average molecular w_eight to the
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preferably from0.850 to 0.902 g/cnferr], nost preferably from0.860 to
0.890 g/cnferr], particularly 20 fromO0.865 to 0.880 g/cnferr]. However, it
is to be understood that the polymer density changes slightly upon
grafting. In the case of ethylene polynmers, it has been found that the

pol ymer densi lsyportant for providing a prinmer with sufjflci
mechani cal st renég }'ﬂﬁd flexibility and for achieving a suf fl{(t"?desﬁgém”

solubility of the grafted ethylene polyner in the organic solvent. By the
term"an et hyingmberaverpgerpgiecinewpightfiafMnl; as drtetminecthy sekreymedtien pol yner, a 25
propyl ene pol “RRmatodrdphyis Héffhe@by Hi bquatiom tMGINILY £ a138,)-RGB.YTINE polydisperitydhdexe Of

di fferent propyl ergﬁaBgﬁls%/tﬁinr%%%Wsprrerpeé%lgﬁgmqfségi?I east one et hyl ene pol yner

and at | east erred ethyl ene pol yners and

propyl ene pol ymers ar dughermotepwbistangiatiylinearigthylepepelymess. W"fﬁ'é‘wbma'bol yner

]pr ef er1 gblt y gain@ar@w@hg%dwnmd, Naveh crftfcﬁl_ﬁhérit@ss%&hﬁﬁﬁﬁﬁd?fgmm&r&fﬂ.ﬁi ably of
rom 0 ercen . e en ropyl ene polyner can

be an ethyl en °8fm'BF‘§)Waéﬁ%mH8mﬁmVWE$gf)erap%#haf' gf‘ g‘?‘gﬁ??ﬁﬁ%‘%’ %te F’3®P’éne and

at | east one Chevlagysughuhat thejciticelishesr gk at theses of surf@eanelt fratiireforlthedi ol ef i n.

Preferably, tRg,ghbi¥lyfingar BOYiREolynier 8B 163 PRt GRbtePthaf tHR XHitRBRhaP it

| east one C[erél- ergﬁf— err].-ol efg n and/ or a err]-CLerr -ugl ol efin. Mst

preferably, tH# %!FC{'WF éLedB?lJfFPé?“"’f §'%1'H'efrﬁf'kvfeﬂﬁ%)¥f§?"‘%|?e 'é'ﬁt?%f sfantaty a

C err] -  ery] Hipearethylehesialymen and thelineatkshidane polphergpmprize the e qgfongnasriot . The

t erm 35 "i tn_t ercm%mt sj:trﬁﬁ?ébt'i&ﬂyngrgpfﬁnyn.e{?fs%a Myg%%ﬁfiﬁgghﬁﬁgﬁfr&nbb{f the

pol ymeri zation of a S i fferent, nong .

i nt er pol yner ttmfé’b‘é‘?fﬁﬂag‘@@ a’f\ﬁ@!ﬁr‘%wéﬁ' apflwigrsi ng'@ﬁﬁff’w&e&ﬂt'ﬁﬁﬁ'éﬂ’@“‘t" the

pol ynmer s pr epavtstanfiallyfineanethyleds nolymet anddbedinearsthylenelpglyshey aemeapresiptitred - 4-

from nore t hagahe\Retiehheratiné usigd @aEdxBusioh?Rednidteér! POl yner can be a random or

bl ock o Hgag

15 Determination of the critical shear rate and the critical shear stress in regards to
meit fracture as weil as other rheology properties is performed using a gas extrusion rheometer
(GER). The gas extrusion rheometer is described by M. Shida, R.N. Shroff and L.V. Cancio in
Polymer Engineering Science, Vol. 17, No. 11, p. 770 (1977), and in "Rheometers for Molten
Plastics” by John Dealy, published by Van Nostrand Reinhold Co. {1982) on pp. 97-99.

20 The substantially linear ethylene polymer has a single differential scanning
calorimetry, DSC, melting peak between -30°C and 150°C. The single melting peék may show,
depending on equipment sensitivity, a "shoulder” or 2 "hump" on the low melting side that
constitutes less than 12 percent, typically less than 9 percent, and more typically less than 6 '

~ percent, of the total heat of fusion of the polymer.

25 Methods of grafting ‘an above-mentioned grafting compound onto an above-
described non-grafted ethylene or propylene polymer are generally known in the art and
described, for example, in U.S Patents 4,739,017 and 4,762,890.

The primer used in the process of the present invention comprises (A) one or more
of the above-described grafted ethylene or propylene polymers and (B) an organic solvent,

30 wherein the total amount of the grafted ethylene polymer and/or propylene polymer(s) is at
least 1 percent, based on tha total weight of (A) and (B). Preferably, the primer comprises from
2 percent, more preferably from 3 percent, and preferably up to 30 percent, more preferably
up to 20 percent, and most preferably up to 10 percent of the grafted ethylene polymer and/or
propylene polymer (A), based on the total weight of (A) and (B).

35 Examples of organic solvents which are useful in the primer are aromatic
hydrocarbons, such as benzene, toluene, or xylene; aliphatic hydrocarbons, such as hexane,
heptane, octane, or decane; cyclic hydrocarbons, such as cycilohexane or methyl cyclohexane;
medium hydrogen honding solvents, such as methyl ethyl ketone, tetrahydrofuran or tertiary
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interpolyner. Preferred a-olefins contain 4 to 10 carbon atons, of which

1- butene, 1-hexene, 4- nethyl-1-pentene and 1-octene are the nost

preferred. Preferred diolefins are isoprene, 5 but adi ene,

1,4-pent adi ene, 1, 4-hexadi ene, 1, 5-hexadiene, 1,7-octadiene, 1,9-decadiene,
di cycl opent adi ene, net hyl ene-nor bornene, and 5- ethylldene 2- norbornene The
i nt er pol yme¥¥@ Ttontai n other conononers, such as a C2- G53/U52¥A%%%ni cal | y
unsat urated nononer. The prinmer nost preferably contai ns a random or bl ock

copol yner obutaidiyor erieind@d hydtoarbGhs such astfichiarpethydene] pendhiviroethylemast pr ef er abl y

a copol yne r EH Iorgﬁtn?ﬂrﬁn&cwgetﬂar}am &Wobe;l\zé?lg X%ﬁatnéhyﬂﬁcﬁ%ﬁsﬂp‘aﬁﬁﬂk@ e, or

1- oct ene. e et e cont ent refer cent,, nore
pr ef er abl yf?'%‘é’@""f‘ff aPmILs by Fﬂ‘?’g?fgsﬁ'e HF&F@Ja%D?"?‘F’difB"tP agﬁ‘t‘ﬂéfcent
based on t herganicsolvents. total weight of the polynmer. Known ethyl ene

pol ymers _can be useg f c%bgéc?&é-% th&\é@a‘f‘t@d f]i-ﬁ‘er Aoy ?ﬁﬁrﬁne%%e'@?@' ty

within tRe above-nention use ene polyners is a
| i near copotngkthe organicspiventsHB) Py B"aﬁiﬁ"a"ﬂsé?qﬂ?'ﬁ&’\ﬂ“ﬁﬁpﬁe? &%‘t'eaf‘%ﬂrycar bon

at oms whi chpdicat, avenaioreprefeniblyatiesst 93 eraght, baseddrr thbtdtal oveightofisegiarer.

distributio f I

honogenei tylolloﬁ ree)igng Q{Z%:rlmuWuBégﬁJ @’}gﬂsﬁsﬂ%lf{iﬂe é? %%&?Pﬁﬁn%wﬂgf)st on in
U.S. Pat ent (Abamsithe organic sojvpasis) Bk ef ul et hyI ene pol ynmers and a process for
produci nggthem are ﬂﬁﬁﬂﬂﬁﬁiﬁsbbmdhd podessOf the pieddtit indentidA maP Eontaliiehé ohbre a

wei ght' aver age nol ec f f
1008 to 500a%8’ popetts Huchdea u‘?m""%a' EQ&%?Q%&@%,&R.Q Kﬁ "T”? K?[%%r"f}’wr}r{omrim5
to 4.0. TheknomndMstahilizer °CW6WBF%%#°’€M9’I'@?TE"%@P§‘ bylere2ad/efl ef i n. Ot her
useful et hyh@pﬁe@%ymsuwaeﬂdwmub&ﬁbm U. S. Patent 4,429,079. They are

random copol yners oj\ 496'85 9{9% @8 r??h%s‘t%é&mhé‘%&lﬂgrpgnet ?smlg carbon atons

whi ch have a nelt |n ably 1 to 30
g/ 10 ni nas ehvdspasws# megmer a piediphaicoramaye ErEnfxamples o ;5?%\*!@%[&"3; nsluders ¢ o
those available under the trademark ESCOREZ {Exxon Chemical Co.), PICCOTAC, PICCOVAR,

PICCOLYTE (Hercules, Inc.), WINGTACK (Goodyear) and ZONAREZ (Arizona).
' If the primer used in the process of the present invention contains an additional
adhesive, its amount preferably is up to 15 percent, more preferably from 0.5 to 10 percent,

20 mostpreferably from 1to 5 percent, based on the total weight of the primer. The adhesive
may be, for example, 1- or 2-part. Examples of suitable adhesives include epoxy resins,
urethanes, latexes, acrylates, elastomer-solvent céments, gums, and polysilicones. A preferred
additional adhesive is an isocyanate compound or prepolymer, preferably a di- or triisocyanate
compound or prepolymer, such as tris(4-isocyanatophenyl) thiophosphate, toluene

25 diisocyanate, methylene di-p-phenylene isocyanate, or urethane polymers thereof. Examples
of commercially available polyisocyanate compounds or prepolymers include VKFE
(manufactured by Fratelli Zucchini s.r.l.}, DESMODUR™ RF-E (Trademark of Miles Inc.}, PAPI™
polymeric MDI (Trademark of The Dow Chemical Company) and UPACO 3570 (Manufactured
by Worthen Industries, UPACO Division).

30 The inclusion of a tackifying resin or an additional adhesive in the primer is, for
example, advantageous if the first substrate (I) comprises a synthetic resin, such as PVC
(synthetic leather), or synthetic fibers, such as a polyamide or polyester. If the second substrate
(1) comprises natural leather or natural fibers, such as cotton or jute fibers, the above-described
grafted ethylene or propylene polymer preferably is the only adhesive comprised in the primer.

35 The primer is prepared by mixing the grafted ethylene or propylene polymerora
mixture thereof and optional additives with the organic soivent(s), preferably at a temperature
of from 10°C to 150°C, more preferably from 20°C to 100°C, in order to dissolve grafted ethylene
or propylene polymer. it may be useful to agitate the mixture, for example, by stirring the
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0.895 g/cnferr], a crystallinity by X-rays of 5 to 40 percent, preferably 7
to 30 percent, a nelting point of 40[err]C to 100[err]C, preferably 60C to
90[err]C, and an ethylene content of 85 to 95 nole percent. . The ethyl ene
pol ymers include those pol yners avail abl e under the trademark TAFMER

(Trademar k of 47130 Petrochemnical) and EXACT (Tradenark
“M%:ﬁ* d%é@é’?“g??[ err].

Chem cal ), parti arl ythose which have a density of up to
The nost preferred interpolyners of ethylene and at | east one

C3- C20- a- ol ef imixturedordP tof0amidites; Atieast the.aBpvsrdascribed praferragaraftpd dpterpolymers of
above- ment i onethy@hdrd a8 past ORgICAFx-biefiganalf dr @ ds-ajg@ictefinathich havelaldgnsity ofagito
br anches per DOBRoR: 58Pty Bple i angraanicspldn e iMep i disahe 308 fil, '
ratio, I[err]/thgtemperatgressthe primeyis epciced sorgom témperature or to a slightly elevated
PCT/ USQ6/ 2026 Rerhpdraturd. THY iRk advantdeciR bedusein sgtdial poétautidneire hédusary tdkeeglef i ned
oFiti oal shearheareeRbiatd LBk khattobndngite! | I P 1L LS o G it er than 4
x 106 dyne/cnierr] or lsteprA ofithenroesssefthe present ipventiqn thepeimer on beanpliedto thee| t
T o st e o AR
about the SamieEAte: TREHmslAeReh PRaspretor o B B EE P aifion ©
et hyl ene poigy r18iCo &el mestipreferablyfrom 1256 s G0 vhendtis appliedde thefirst subistiate (hor e
detail in U SwiiRalugtbiceRtration ofaRE gRREd &thyleha.ofprépylene polymer in the primer is high
and, accordingly, the viscosity of the primer is high, it may be useful to apply the primer at a
higher temperature to the substrate (l). :
The first substrate (1) can'com,prise or substantially consist of a wide variety of
15 materials, particularly polar materials, for example, a metal, such as aluminum, iron, brass, or
galvanized iron; an inorganic material, such as glass, cement, or asbestos, or a natural material
such as wood. However, preferred materials are synthetic or natural rubbers, synthetic
leathers, such as PVC, natural leathers like:nubuk leather, canvas, buckskin or grain leather, .
materials made of natural fibers, such as cotton or another cellulosic material, linen or jute, or
20 materials made of synthetic resins or synthetic fibers, such as polyamides, preferably nylon 6,
nylon 10, nylon 11, nylon 12, nylon 66, or.nylon 610, polyesters, such as polyethylene
terephthalates or polybutylene terephthalates, polycarbonates, polyurethanes, saponification
products of an ethylene/vinyl acetate copolymer, epoxy resins, vinyl chloride resins, vinylidene
chloride resins, poly(methyl methacrylate), or mixtures thereof. The first substrate (I) can
25 consist of one or more layers and each layer can consist of one or more materials. The amount
of primer which is applied to the first substrate generally is from 1 to 100 g/m? surface of the
first substrate, preferably from 10 to 90 g/m2, more preferably from 30 to 80 g/m2. Usually, one
of the surfaces is at least partially coated with the primer. After the coating, a portion or the
entire amount of the solvent which is comprised in the primer may be evaporated, although
30 drying of the primed substrate {I) generally is not necessary.
Before the above-described primer is applied to the first substrate (1), an
additional above-described adhesive or tackifying resin may be applied to the first substrate
neat or dissoived in a solvent. However, preferably only the above-described primer is applied
to the first substrate (l) before the second substrate (lf) is injection moided ento the first
35 substrate. This means that the above-described primer preferably is the only adhesive which is
applied to the first substrate (I) for bonding the two substrates together.
in step B of the process of the present invention, an ethylene or propylene
polymer and optional additives are injection molded onto the primed first substrate (I).
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The substantially linear ethylene polynmers have fromO0.01, preferably from
0.05, 10 to 3, and preferably to 1, |long chain branches per 1000 carbon
atons al ong the pol yner backbone. Long chain branching is defined herein as
a ¢thain length of at |east about 6 carbon atons, above which the | ength
cannot be d| Sti r}ﬁw shed by carbon NWVR spectroscopy. The long chain branch
can be aboutYQ¥'P4Hy as the pol ymer backbone. For et hyl enePEEPHI2836R1 i n
copolynmers, the long chain branch is at | east one carbon | onger than the

[shori clha:c N THerBE And sdadnak@itdth 1) &%rﬁs@mmbmmmtpmﬁstbnm ihetm "an
err ol efi

of the
br esence of TEHEPeRHRIRIEIARIIIER G ARt HECBIIBE PANT I HroPns Belmer, o lcate
et hyl ene/ [ erofjdiftdrent ethyleompdiymess: amixturerofidiffesent propylenenolymets ota mixtund af@t cal

O T ong chai oripo St/rk Bolle B BILALIR PR poer By et P tone
i | u

copol y?rer% PRIYPrapylenes anf"I’fBﬁ‘@b&@eﬂ’iE\%&g‘?}/hnEBf ﬂfeaa'{lpﬂﬁx°t%ﬁé{}6§6%%oupl ed

with a | ow ahigh densitypoiyethylgie of 9 densityefifrom G40 £9.960 g(cB@Pdinkaklidvijensityd gel

(GPC: D) e RTRlen LR of Bl Rty By il (LR} o e R B0 0

the underlyi &Yy ﬁffggPT‘é'g"‘fﬁ %J@ﬁ‘% ﬁf“e’dﬁﬁﬁﬂ‘ﬁgﬂ inghe att. dppdensityofthepons.  see,

Zimm G H ogreitGi atinjenepepropylénelpplycier pokferbly Rlap $2.0.902 §/cmd I0dit (:dM&he and Rudi n,

A 'Vbde 5\%91%%#91, ¥R etﬁy‘iengaa\sas}@rehmt Lbhd d@st e béi?ér L

Yor k (199 I n contras I near", the
term"linear sﬁé%?lgsot%ﬁ‘fs e PES?'?H%I’°’P&5??§°H§%%‘F‘%{ fest pref R 0889t | ong
chai n br anchesso gidvét Preterred étbylmlayidanopylmesmlymmsbattmhwhklhhaabenaeag&dof | ess

han 0.01 | opg, I . . N
Lhe ol { i naporeaany *@Q;Z?éggf;ﬁ‘?é ¥ h"‘é“m R inghg, oo

190 er r] C/ 2. Pri8ggThemar %’?'Fjde"e wa"s pie these 'F‘éfﬁ?ﬂ:‘@ Ui %#F"Kéﬂ% $92i 033,
Condi ti on15195)2fzémoq @/429)078; and[5R7 2,234 stipia NTheyxmas| reefeiredpdthyidne pelphet aratheal | y

l'i near et hylﬁﬂﬁarﬁﬁ‘l%lﬂé&re’t neueaag.aérwﬁ.em&sar’be&z{nmrmﬁmameo 1000 g/ 10

m n ref erabl yfr
: ute, preferably 'ﬂwe ethylene gr propyrgne polymer may ge blended with one or more optional

additives, such as heat stabilizers, weather stabilizers, antistatic agents, nucleating agents,
fillers, pigments, dyes, fire retardants, blowing agents, antiblocking agents, and/or oils, such as

20 paraffinic oil or naphthenicoil. In addition to one or more ethylene or propylene polymers, the
second substrate may contain one or more other polymers, such as styrene block copoiymers,
PVC, chiorinated polyethylene, EVA, chloroprene, ethylene-propylene rubbers, EPDM rubbers,
natural 'rubbers. thermoplastic polyurethanies, or silane grafted polyolefins. However, the
amount of the ethylene or propylene polymer(s) preferably is at least 40 percent, more

25 preferably at least 50 percent, even more preferably at least 70 percent, based on the total
weight of the second substrate. Most preferably, the second substrate substantially consists of
one or more ethyiene or propylene polymers.

In the process of the present invention, step B is preferably carried out as follows:
A primed substrate (I} is placed in 3 mold of an injection molding machine such

30 thatthe primed surface faces the injection point(s). The ethylene or propylene polymer and
optional additives are heated to a temperature sufficient for plasticizing the polymer(s),
preferably to a temperature of from 80°C to 350°C, more preferably from 100°C to 250°C, most
preferably from 120°C to 180°C. The mold temperature generally is from 0°C to 80°C, more
preferably from 5°C to 40°C. The ethylene or propylene polymer and optional additives are

35 allowed to solidify, whereby the second substrate (Il is formed on the primed substrate (l). This
step generally takes from 5 to 300 seconds, preferably from 15 to 120 seconds. Suitable
injection molding machines are known in the art. The second substrate {ll) preferably has a

thickness of from 1 mm to 30 cm, more preferably from 4 mm to 5 cm. The second substrate (Il
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g/10 mnute. The nelt flow index ratio, that is,the I[err]/I[err], is at

| east 5.63, preferably at least 6, nore preferably at least 7, and is
essentially independent of the polydispersity index, in 35 contrast to
conventional polyethyl eneswhich show a dependence of the nelt flow index on

t he pol ydi spe\%égluythpdex This property is illustrated in Fk&%’gﬁf‘%ﬂ%&r u. S

Patent 5,272 e pol ydi spersity index of the substanti
ethyl ene polymers (that is, the nolecular weight distribution, or the ratio

of the weightg F‘H‘@ QctB‘pﬂoﬁ’tﬁéH 8épel@hgloH the §pbd Yt additives mmwmﬁfhea‘mﬂéﬁé}ﬂ
nol ecul ar wei oﬁﬁq ‘lé Iv% 4}%&6 Qj determ ned by gel perneation
R 8"3{ eSS (Merr]/Merr])

chr omat ogr ap

[err](I[err]/l [err] ) -The pducEH ominstaca theo be bed as sycheor syhiesteditefyrtheri s | ess t han
3.5, nore pr eéﬁifa%btlis)’sutﬂ’ﬂ%&nﬂﬁt%nﬁes@fthﬁ@@ﬂ@@ﬁf@ ﬁm@tﬁbﬁmdra&rm.dgl near

et hyl ene pol yrers, sta

have a crifical shear §i 'ﬁ% %ﬁ‘g@f'gg’ftk‘éw&?%é'ﬁpws¥%é'f"ﬁ?tg’" "é’é >
det erm ned byfogmeariety bfqmd1mpphnammxmo}qdmfbagwm wales, tapet-backing Oextile backing

dynes/cnl err]e, aﬁoﬁmaaﬁtﬁm.uﬁ 'aQ&‘ nrobﬁa?éf@am Sordotwaal, mzef;ﬁoesruh fdeh Rotwilapar
rate at the onset of surf ﬁﬁfw’%g racture for t he su stantlall Ilnear

et hyl ene pol yigfecond supstrate “HE’?'E%‘F?P" Hwleae ePronylene pelymer, fprms tigsheg, o o
rate at the osokpwhepdastherfifsasbstratd () fdrmathe wpperpant ofthé shoear et hyl ene pol yner,

wherein the subst ant ' 'ﬁnk lféfloqdﬂg Le*am al%tféwlhﬁi?ﬂlve Bl.abBEE orﬁf'gldtahﬁm{ fnﬂeﬁ@éd to

et hyl ene pof yner 'L ne

et hyl ene pol y'ﬂ‘é?thﬁﬁg tl’le["é"F?ﬁ"’" QF’E F;\]/fglegf"}'i’eaﬂ "{F"V\ﬁa?ﬁl”ﬁ given %ér cent
of the correspagtdi ng val ues for substantially |linear ethylene polynmer and
wherein the r,ggg@gt,l ve critical shear rates of the substantially linear

et hyl ene poly and t he

mel t tenperatur e usi ng* %feéali'ggaﬁt"%%ﬁ‘g‘%'llﬁfei‘n e MF’E‘F' Eti'ﬁe"rer%g'?’ggﬁg""% a er']‘?'tys "

15 of 0.870 g/cm3 and a melt index of 5.0 g/10 minute was used which is commercially available
from DuPont Dow Elastomers L.L.C. as ENGAGE™ EG 8200 ethylene-1-octene copolymer.
0.95 Weight percent of maleic anhydride had been §rafted onto the substantially linear
ethylene polymer. For preparing the primer, 90 parts of toluene and 10 parts of the grafted

" substantially linear ethylene polymer were heated for 1 hour under refiux. The primer was
20 3llowed to cool to room temperature and then applied to {eather strips of 17.5cmx 2.5 cmx
" 0,12 ¢cm which had previously been treated according to DIN 53273. The treatment according

to DIN 53273 involved scalping medium fat (8 to 10 weight percent) leather to remove the
grain layer, abrading it with P40 abrasive paper and removing any debris by a soft brush. 50g
of primer per square meter of leather strips was applied using a brush. The primed leather was

25 leftto dry for 30 minutes at 23°C. Primed and dried leather strips were then placed in a
170 mm x 170 mm x 4 mm mold of an ENGEL™ B0 injection molding machine. A composition
consisting of 30 parts of Engage™ EG8150 (available from DuPont Dow Elastomers L.L.C}
polyolefin elastomer, 14 parts of Affinity™ PF1140 (available from The Dow Chemical
Company) polyolefin plastomer, both being ethylene-octene copolymers, 23 parts of calcium

3p carbonate filler, 30 parts of oil Sheliflex™ 371 available from Shell and 3 parts of IP30 high
density polyethylene available from The Dow Chemical Company, was injection molded onto
the leather strips. The temperatures in the four cylinders were 160°C, 160°C, 160°C and 150°C,
respectively. The mold temperature was 35°C. The injection pressure was 80 bar, the screw
stroke 68 mm, the cooling time 40 seconds and the injection speed 80-80-80-80-80-80-80-40-30

35 mm/s. The adhesion between the leather and the substrate made of the ethylene/1-octene
copolymer was measured according to DIN 53273 L(3D). The peel force was 6.0 N/mm.
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15 Determ nation of the critical shear rate and the critical
shearst.ress in regards to nelt fracture as well as other rheol ogy
properties is perfornmed using a gas extrusion rheoneter (GER). The gas
extrusion rheoneter is described by M Shida, R N Shroff and L.V. Cancio
i n Pol yner %Y | neering Science, Vol. 17, No. 11, p. 770 (1977), and in
"Rheonet ers @?W&ﬁﬂt en Plastics" by John Deal y, published B?T/Véﬂﬁ/zmsuand
Rei nhol d Co. (1982) on pp. 97-99. 20 The substantially |inear
et hyl ene pol aratidsExamdied! € di fferenti al scanﬂi ng ca: ori rr:st ry, DSCk
meltin eak between_- C and, 150[ err C The si e nelting peak may
show, gegendi ng on eEﬁﬂT“BEéH‘E (ERFALRY, PXSPRt Shat ho PRIy WaseAPiied Sp the leathaRgripson t he
| ow nel ti ng hefete thefethylepetiaxienexopslyheyes injestioniniolgeeirontathe leathgrisaipk. | The p&$s t han
9 percent, agge B&meﬁ%meﬁﬂer%dltﬁessﬁb&ﬁﬁqna@e Bptrhggt;ﬂylene(?i-o&gr% céﬁ: yer gL Of

fusion of the p thods o
above- nenti d)g(ﬁ&"h ng conpound onto an above- descrr bed non-grafted
et hyl ene or Gompappativeixapple@er are general [y known in the art and descri bed,

for exanple, in U S faly ﬁﬂklsofﬂxame%aﬁﬁi@dfh%I@a%hg%)'Pa;I}]&legaﬁlgFﬁgnp?eld in the

process of th pr ent invention co
above-descri arpagiep HQFé'ﬁ@’ablr"eii!ﬂ'WW‘é S3me comResiion thet w@usedin or gani c
sol vent, 30 Exbmple f fbrid?a&tlhmhdb in§. NSOy Uf tidfprin@Cof EkampieTped §dii¥l‘e%€er BP&W and/ or

propyl ene QLX ( & Thé |Jin¢ b JnePﬁEe(iWQheft? ‘fior mln 1 ‘%l WEI ght of

(A) and ( Pre f:) the priner Ses gﬁ;&%

preferably fﬂ"&‘i"f’gdﬁ'@F'é ‘Pﬂ‘wa%r‘r'?&‘ 'ﬁﬁalﬁr’éﬁ’ %PBW‘TD and pressed °B@‘wfm#ﬂh¢0$ep q:traef erably
up to 20 permenire ofartalr.Mhe pegdfordedetiaklythd feather Al thevubtite midde bie gr af t ed

et hyl ene pole\(,ggne,qweggcot}g@p,ﬁ(ﬁggrlg%nﬁr(A)__, based on the total weight of

(A) and (B) gani ¢ sol vents which are useful
in the pri ’ hydrocarbons such as benzene, toluene, or
xyl ene; ajg phati c hyzisees af d3abstantisNydinesr ethijenepviymenRavingadensRESFDO2 gz decane;

cyclic hydr q.r.ar,mraﬁ.de,sm%gaﬁ;,rfﬁ&'ervaﬁﬁﬁg&r.ﬂéu.ﬁ@tabﬂa?&%s.meé@“& e U

r n bondi ng solvents, suc one 't et
hydroge Company as AFFINITY PL 1880T™ and 95 parts of toluene were heated as described in Example

1. The substantially linear ethylene polymer was not grafted with maleic anhydride. A cloudy

ortertiary

dispersion resulted. On standing at 19°C, the polymer precipitated from the dispersion.
20 Comparative Example D :

' - SPartsof propylene copolymer having a density of 0.902 g/cm3 which is
commercially available from Union Carbide as CEFOR DS4D25L and 95 parts of toluene were
heated as described in Example 1. The propylene polymer was not grafted with maleic
anhydride. No homogeneous solution was observed but a gel structure. The dispersion and gel

25 Pprepared according to Comparative Examples C and D were not very suitable as a primer in the
process of the present invention.
Examples 2to 7

A 7.5 percent solution of the same maleic anhydride grafted substantially linear

ethylene polymer as in Example 1 was prepared by heating under reflux for one hour the

30 maleicanhydride grafted polymer in a solvent mixture to give a final composition of 20 percent
tert-butanol, 9.5 percent toluene and 63 percent cyclohexane. In Examples 2, 4 and 6, the
produced solution was used as such as a primer. In Examples 3, 5 and 7, 5 percent of a VKFE,
isocyanate compound, commercially available from Fratelli Zucchini s.r.l., was added after
having cooled the solution to room temperature.

35 As described in Example 1, the primer was then applied, using a brush, onto test
strips of woven synthetic fabric based on Nylon, PET and synthetic leather P-PVC. Prior to
appiying the primer, the strips were roughened with P40 abrasive paper, cleaned with 1,1,2,2,-

-12-



-7- but anol ; or chlorinated hydrocarbons, such as trichl oroethyl ene,

per chl or oet hyl ene, dichl oroet hyl ene, dichl oroet hane or chl orobenzene.
Aromati c hydrocarbons, particularly alkyl-substituted aromatic

hydr ocar bons are preferred. The prinmer may contain a m xture of organic
sol vent s - The conbi ned wei ght of the graft«g,% Dorosée '
and/ or propyTVene porymer(s) (A) and the organic sol vent(s) é&jsl s at | east
80 percent, nore preferably at |east 90 percent. even nore preferably at

| east 95 permthlorbahadaodlm'ethel ethyt ketongeriesplactively. Iﬂeeoapﬂsmwewﬂm" uspddt er abl vy,
the primer sybg ag;m&;&.xg&e&gaaafes@aamemsmmm%.eand/or propyl ene
polymer (s) (A) and the organic solvent(s) (B) The primer
used i n the process—of—i-hepresenrt—-Averier—ay—eart-ai-r—ere—er—aaFe 0t her
conponents, such gs ﬁé&mﬁﬂd | ONgliRNes stisserate aCkl Wélnﬂorﬁze&ltﬁd) an/mm
stabilizer, for exanple. nown UV stabilizer or
one or norfe non- grlaft ed ethﬁ.eﬂesoaamibﬁ)r//pnmyl ene
descri bed above. tackTy eST N |s 1 o Cad |¥ - af T prati_c Tesrm, |a

pol yt erpene resin,| a 18 hvdfé QAR o YRR/ /WAO8 i ved alj Bhatic ardmatic
resin. Exanpl es of] tackifyi ngsi%lmﬁohml pEte those avai | abI ® under the'

t rademar k ESCOREZ '('B!‘X‘U‘IT‘@ITF!TIT‘., B P ?

(Hercul es, Inc.), W NGTACK {38 FOEATSP an&%ﬁﬁ% Arizona)t>1f the drimer
used in tRg procesgs of ¢t he pr.eseanlutibuent bmccont aijns an addi ti onal
adhesive, iIts aerUTrt—pT'Eft-l 9) LU TCEN, ToT e [y eferanty{f rom
0.5 to 10 percent,| 20 "nost &%fs@ ‘é%if’{/' from g?to 5 percent% ased on |t he
5

total weight of the_priner e adhesi-ve

d/ or
ofe]| yrrers osuch as tjhose

15 Examples8and9
A 5 percent solution of the same maleic anhydride grafted polymer as in Example

1 was prepared by heating under reflux for one hour the maleic anhydride grafted polymerina
solvent mixture to give a final composition of 18 percent methyl ethyl ketone, 10 percent
toluene and 67 percent cyciochexane. In Example 8, the produced solution was used as such as a
20 Primer. In Example 9, 5 percent of VKFE isocyanate compound, commercially available from
Fratelli Zucchini s.r.l., was added after havi_ng cooled the solution to room temperature.
| As described in Example 1, the primer was then applied, using a brush, onto the
test strips of high fat (15 to 16 percent) leather. The coated strips were then used in an
injection molding process and peel tested and creep tested as described in Example 1.

25
Peel Force .
. Creep (mm)}, 10 min
Example Primer L;?;:m with 1.5 kg at 50°C
8 5% solution 3 5.5
30 % 5% solution + VKFE 5.8 0

The aging properties of the adhesive bond are important for high fat leathers
where the adhesive properties may be reduced due to the attack of the adhesive bond by the
35 fat. The results of the creep test according to DIN 53273 after aging were as follows:

-13-



may be, for exanple, a 1- or 2-part adhesive. Exanples of suitable

adhesi ves include epoxy resins, urethanes, |atexes, acrylates,

el ast-oner-sol vent cenents, guns, and polysilicones. A preferred additional
adhesive is an isocyanate conpound or prepolyner, preferably a di- or
triisocyana und or prepol yner, such as tris(4-isocy 1)

t hi ophospha§’€987?zg?7§ene 25 diisocyanate, nethylene di-p- ph%%gmy

i socyanate, or urethane polyners thereof. Exanples of comrercially
avai | abl e pol yi socyanate conpounds or prepol yners include VKFE

(manuf actured by Fratelli Zucchini s.r.l1.). DESMODUR'' RF-E (Trademark of
Mles Inc.), PAPHF—potymerTc—VB—(Trademar K of ThE Dow Chert cal conpany)
and UPACO 3570 ( Manuf actjur rt hen i es} UPAGEerdd Wi on) . {30
The inclusion of|a tacki fyﬁﬁ%éﬁﬁﬂg r1@éﬁggljd ﬁl):xgna’ro BithelisvEa 2h 30R% | pri ner
is for exanpl e, fdvantadeousy gdche fli r stacsedat rat b FEF§T & oIyFixketeoR
synthetic®resin, | SEWIAY Ve Saept hatfi astanthamys prosyITREGIET i ber$, such
as a polyam de of polyester. gdomt he Secorst Bedwstral e ydagggprdoggs nat ur al

| eat her or naturql fiber|s, Towetatase cat t Bemperajuree §i ber SemblG ure
above-descri bed ¢grafted jet hyl ene or propyl ene polvher preferably is tthe

only adhesive cofpriged fin the priner]l 35 g.s Thezpsiner is
prepared by m xi af-t-ed—ethytepe—or—propytee—potymer—or—a—mrxt ur e
thereof agg optignal®additivesOwith the or®=fic solvent(s), preferably at a

tenperature of from10[err]C to 150[err]C, nore preferablyfrom 20[err]Cto
100[err]C, in orderto dissolve grafted ethylene or propylene polyner. It
may be useful to agitate the m xture, for exanple, by stirring the WO
97/ 22471  Examples10and 11

PCT]{ U596{j 2026? m;jx_t UAQ.sbalEerﬁﬁblﬁtan%&ha%]mtmic aégydrﬁfalgian@blﬁolﬂbmﬁn descri bed
referred grafted.interpo rs. of ethyl epe and af, | east
E:[ err]-d esg rﬁ"-"[“B'Fr’I"'—ab'i"é'%'FFngYﬁ‘afg‘P "3&6{%%‘ fo-r &feg?or"f ghﬁ "o écfaf'ﬁ?ﬁ\ﬁﬂ? ihve a

density of ugolmerin toluene. in Example 10, the solution was used as such as a grimer. In Example 11,5
percent of VKFE isocyanate compound, commercially available from Fratelli Zucchinis.r.l., was

added after having cooled the solution to room temperature.
. As described in Example 1, this primer was then applied, using a brush, onto test
20 strips of medium fat leather. The coated strips were used in an injection molding process and
tested as described in Example 1.

Creep (mm), Creep (mm)}, Creep (mm},
R 10 min with 10 min with 10 min with
Example Primex 1.5 kg at 1.5 kg at 1.5 kg at
25 50°C 60°C 70°C
i0 2.5% 7 8 35
solution
11 2.5% 1 - 1 9
solution + ‘
VKFE
30
35



0.902 g/cnferr] are s !Mrlmtl sol ubl e in an organic.solvent that they

remai n,di ssol ved, eve ,’mmﬁture of the prinmer is reduced to
roomtenperature or t ted 5 tenperature. This is very
advant ageous because no speci al precautlons are necessary to keep the

prinmer hot pIy It hot to the substrate. In step A H0CESS
of the presgﬂgggl%/eﬁtlon the primer can be applied to the TPeme' su strate

(I') in any convenient way, for exanple, by brushing, dipping or spraying
techni ques. @ampriner preferably has a tenperature of less than 80[err]C
nore preferably from10 10[err]C to 80[err]C nost preferably from

15[err]C to 60[err]C when it is applied to the fir.st When

the concentration of YheAfrosesiRyPepiinga i ‘Efrtemf'%ﬁé“tj‘ﬁ@?’)f%@?nénr‘f % he

primer is hi gitomhsbstacbiviichgbryprisésiae ethylenes iptopylefe paiymeparidydhichiishondegito i t

may be usefuk,}etfgst%m,%ew?ﬁg; o,yﬁ,gn@adnésgperterrperature to the substrate
S st

(1). The i r ate nprise or substantially consist of a
wide variety of 15 wmte&thwecessﬁamwsa}h%ﬁw°I$Jo| ar materials, for exanple,
a nmetal, such as al um)summgtbﬂmﬁrsbma-xe(mapgmhmmpuw@mpmamcmehmdgani c

materi al sueh, g ?@p& gnﬁﬁm havi villg gmﬁﬁie oaﬂnsﬁuﬂﬂd%iﬂb)‘ yii®dfaloral such as

wood. HoweveF etic or natural rubbers,
synt hetic | e&t"h’éﬁ%e es3efcanide; inpiecor "‘r?&ﬁ'iﬂ‘é’l'e"f%éf‘ﬁers |i ke nubuk | eat her,

canvas, bygkskin or @jmjeRtidneridieyan etiyleaé brpropylvncipolyrher acd aptinhal bddives, such
as cotton or a{g,%p&[mec&%gs%tgg{/c material, linen or Jute or 20 materials

made of synt it resi ns thetic fi bers such as yam des,
preferably nylon 6, il oﬂ'he_LU“vegﬂ"“l’f"heFM'Bﬁp'i'ﬂe"ﬂ'??'ﬁﬁ’a&G"te’BP'V'HVI"én 610,

pol yesters, sthglen@anda®leys bind;akea-blefircgnd!dn alaC g aiotefinhatinga deptiyotup to
terepht hal at g3, &Qrg%aq}%rhgﬂ&g%sﬁﬁd RaLi4h EAORARS caRRRALRd &13h hHIRIOAE! S Of

an ethyleneIV|n mer, epoxy resins, vinyl chloride resins,
vi nyl i denescAmiste; imideof metalsalt F’S?( met hyl methacrylate), or nixtures ther eof .
The first substrate (3.) Thepracessobdsimsiior2ivhenin tlmsprhmaab;alyétcshaf-dt each | ayer

can consi st Qfy sﬁﬁ@(l%ta@ﬁ&rﬁ&kﬁflké{h%n ggpfe anmount of prinmer which is applied
to the first substrat 9: el‘he process of Iansy o]:'ul;. gmla:!'m;[ 1Oto q\eg rmf arnl;clunt &J’ tI\éi gcrgft (y the :
unsaturated carboxylic acid, anhydride, ester, amide, imide or metal salt thereof is from 0.05 to
2p 15 percent, based on the total weight of the grafted ethylene or propylene polymer.

5.  The process of any one of Claims 1 to 4 wherein the second substrate (1)
comprises an ethylene or propylene homopolymer, an interpolymer of propylene and at least
one C4-Cyg-a-olefin and/or a C4-Cyg-diolefin, or an interpolymer of ethylene and at least one
C3-Cao-a-olefin and/or a C4-Cyg-diolefin, or a combination thereof. _

25 6.  The process of any one of Claims 1 to 5 wherein the second substrate an
comprises an ethylene polymer ofa density of up to 0.902 g/cm3.

7.  The process of Claim 2 or Claim 5 wherein the interpolymer of ethylene and
at least one C3-Cap-a-olefin and/or a C4-Cyg-diolefin is a substantially linear ethylene polymer
having:

30 i) from 0.01 to 3 long chain branches per 1000 carbon atoms along the polymer
backbone;

i) a melt flow ratio, I10/12=5.63;

iii) a molecular weight distribution, M,,/My, defined by the equation:
(My/Mp)<l;0/12)-4.63, and

35 iv) a critical shear stress at the onset of gross melt fracture of greater than 4 x 106

dyne/cm2 or
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first substrate, preferably from1I0 to 90 g/n{e'rr] nore preferably from 30

to 80 g/nferr]. UsuaII faces is at least partially coated
with the prinmer. After UH“I “ﬁ MOrtlon or the entire anmount of the
sol vent which |s corrprl may be evaporated, although 30

drying of the i med substrate (1) generally is not necessar Before the
above- descr¥$ ?‘i mer is applied to the first substrate PFYUSER9264diti onal
above-descri bed adhesive or tackifying resin nay be applied to the first

substrate neat or diagHRhMR&r +aeea%tmnyamsurfb&wmmﬂ&faﬂ@ﬁbtm&sﬁtyt he

b d bed f h
Ty e e R AW S o R L
means t hat wbigmerheving shoutthe tsaw meltiindex and MéMnaabl y i s the only adhesive which

is applied to the flsr stTﬁeta?ééfs%m\y@hloimmbmdlmrémebm«%umﬁwam} es
together. In ste ss of the present invention, an ethylene or

;
propyl ené p8 “%H’Bﬁff%‘ﬁ&fm ?I(?ﬁ”lm‘g are injection nol ded onto the
primed first substrd& e Theproceg.ofany onEotIFiMeUTDB wherein the first substrate (1)

PCT/ US96/ 2025R r-m%rsﬁhyetlcE*’b@oﬁﬁﬁﬁﬂ%sﬁ%ﬁi&%ﬁh&%&/o}f?‘bef'sor med on the prined
first substrate(l | ene

By I
meant an et hyl ene pd?ynélt]am'%t’tbﬁ"8ﬁﬂ‘ﬁeaﬂ‘é°%§‘9§?&§'rep'°é &f"?—f‘ifg lﬁ/ﬂf‘?ﬁ‘ent
et hyl ene pol yners, aim R&qmearpfoddteﬁfaemdmmpﬂuwydcenefmlol}ﬂdrtbumri ta9.m xture
of at %t one et hyl ene pol ymer and at | east one propyl ene pol yner.
Exenpl ar? t hereof ‘are 5 pol ypropyl enes, branched | ow density pol yet hyl ene
of a density of fromO0.915 to 0.940 g/cnferr], high density polyethyl ene of
a density of from0.940 to 0.960 g/cnferr], linear |ow density pol yethyl ene
(LLDPE) or very |ow denS|ty pol yet hyl ene (VLDPE) of a density of from 0.900
to

15
20
25

30

35



4

0. 915 g/cn{ err] or bl endg thereof. Th‘-esenpOI yrrer§-ar krlown I n the- art. The
4236ty of the non- grafted ethyl ene or propyl: ene ‘potymer preférably is up
,t0 0.902 g/cnjerr], but it car)e%a l@elpn{q«gl ~a e, d%nsmy of the

cédnd a

et hyl ene or propylene in the se substr ly is fromO0.850
to 0.960 g/cnferr] r@b fromO0. 85 902 err nost :
preferably fromDO. SBgDJag '8 %93 ‘E’%/F['?él*‘rﬂ proggsy éf‘?"é‘ﬂgétpﬂvg?ﬁé eaﬁa propyl ene
pol ymer's apelytthgleae sirfacéwith aendieiearidigmtted bolyppgiete erpolyestybinieiwichtaheirisal

For I eDar kih 8 06 AHIAheR Y LRGBS RLORUEHS pRELA B ik Do ™

The nore preferred et fents
3, 645, 992; pmesssthszurf%ei} <coated ath@ippe gerdprisiraithe aR#: copplymer afida solyent ata

preferr gd e&ﬂwgqaﬁpaewe%% A ﬁt%‘#\%@ﬁ alatderaltl lmrarsso%hx.l &@%ouoaltymeré

whi ch are describ in nore detai ene or propylene pol yner -
may be bl eHaPéef.%ﬁﬂtSFF 19180°6r Thriepespptains Slomatei 1t5w¢&'fpsrl§erﬁ- ersfqﬁetalrfrom?»to

fst falbl l'i zer 3¢ Wé@ﬂ“ bafer&tams I Tl?e&hﬁenﬂﬂirl &Ba.tat.@soﬂ@ﬁm&h afihiena! rﬁwdamems@be
| ers,

ire retardants, ents, antlbloc
agents, llgb?mwl‘ §°'¥ Rhe %?M@ebslsssf f’lﬂ'@eSPPe vg'en Yt Hhefopolymer bqnﬁs A
addi tion tmmefaar THoO process hyﬁaemeumfulpémyllwlmbpymresmetshe second

S T SO S o R Bl TR BSOS g U oy BB
copo s ch .

et Eyl gne ptreptptent of 7 Quséxbmolded Ribivler arti a poipolefima| For pioidecisg themeoldebdrticie, c
pol yur et hapgier @p ml&asfgggrp%ggnml @Hn@%nm@ﬁxsﬁdaaggﬂﬁm ?rPJ t he

ethylene or propy ene poly prefe Is at |ea nore 25
pf ef er abl ymitedwithsa sofignesed fillarand apuringagest. mwefrwmslnwelﬁeql @aethemsnpaérsbm

bas egdon E)Bt Pan é’:&ﬁlsrol‘l"?rtﬂl? &{afﬁlh@ mﬁﬁeﬁd@s&nﬁk& m'\maed)ér@if:lg{] %bl y, the
seco supstira antl a nsi-sts of

o opyl eAb BUPTITBIS: THEHEs P VeI PHrtsEh D SR Ea ATPror BReH bHIoRET & paiptts
pr ef er abl ytheandsldediamdes, tw a‘m&lémstreﬁeﬂ Wwithadolatibs bff exhedified poigmpr ravig ann a

ol d of anlnltwls?c({l?scé) ?Pitfi%% ?ﬁc lll Orl]' am lve§9 pé h%m&.i Emgﬁllf gysurf{ ace faces

thelnjectlon propylene onal
addi tives mlmu@brmf a@romrmrebmree qpaommer with mlalelc aplda;s an emlmdnge tﬂeeeof

pol ymer ('S) The propylene content is 10 to 90 mole percent, especially 20 to 80 mole percent. The

20 concentration of the modified polymer is 10 to 100 kg/m3 solvent, preferably 20 to 60 kg/m3
solvent. After this surface treatment, the cured molded rubber article is further coated with a
paint or another resin coating material by electrostatic coating, spray coating or brush coating.
u.s. Patent 4,299,754 suggests a solution of a similar modified graft polymer as a surface
treating agent for fabricated articles of polyolefins, such as automobile bumoers The

_ 25 propylene content in the modified graft polymer is from 50 to 75 mole percent.

C _ ' U.S. Patent 4,058, 547 discloses that a polyester, a polyamlde ora hydrolyzed :

copolymer of ethylene-vinyl acetate may be laminated with a polymeric com position
’ compnsmg both a modified and an unmodified polyolefm and a rubber component. The
modified polyolefin is modified with an unsaturated acid or anhydride. The laminate is
30 Pprepared by melt-pressing sheets made of the above-mentioned materials or by a Iamrnating _

blow molding process; us. Patent 4,588,648 discloses that polypropylene and nylon layers may
be laminated with an adhesive layer comprising a blend of an ungrafted polypropylene and a
graft copolymer of maleic anhydride onto an olefin polymer. ‘l'he laminate is produced by
coextrusion. | -

35 However, the disclosed methods are not suitable for preparing laminates which

- contain a natural or synthetic material which cannot or should not be meited, stich as leather,
cotton, jute or synthetic leather. . | '
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" 42575 Replacement Page 3
preferably to a tenperature of from 80f£rr]C t.0 350[err]C nor e preferably

from 100[err]C to 250[err]C, nost preferably fromi120[err]C to"180[®err]C
The nol d tenperature generally is fromO[err]C'tc‘80[err]C, nore preferably

' f& gmt S[er r] C tonélelbjlectrdf@:e ﬂ'lbeerfttlménﬂﬂms% a{)wz{éyd REVE protessTior pflﬂﬁtrlﬁg)hl onal,
additi ves 0 0, SOI | re econ rate

formea onRirats Phih Bifptesivi t ot it 18 it <A0N pRZEY e bt ) 500
seconds, mlwﬁemcamtyeslve@md Phetof thepgubstraten ctemp&astaxbetbylemg ecpropylemspalymer.
machi nes are W‘&alnﬁﬁf lﬁechggzlotwl &f‘sﬁrgr eFFélQ%té’tr%lpg nkbd }orl?ﬁ&hﬁ‘dgﬁlmré’h S a-

t hi ckness of from 1 er abl y
second® suwsafyldp theyprequction of 'am'%%tﬁs which gaplaina trs wb&lret? thatsapRet qr@hewdmﬁb
types. of Bélﬂ'leltedaﬁnrf ﬂﬁeqbrdudchoﬁ BEthe idhinalesth ésrmsuérereatrﬁalfmtewamrat 0

by et oo s b Bl el e 6 B P e s e et i -

subj ect edftf%s'fcl'j
desired sorzsropylenenpolyrger asoa sebang substvateni shi ng. The | am nat e produced

i .
o en ude. appReedingRoandier B bFRE Hees FIANRR & e olonk My Aep R
backitly f obovetmentoneol iaminate whigh qloesmpt make userofa cm@meloal@rgcess or f oot wear,

li ke sh |

cthyl ene of nowc"'gﬁéé po HRAresdrtBRASHA siH06deE 3 orbbdring I i g&mbﬁs‘iﬁgs an
substrat eafl ngeﬁupstatet( nérvlgqbgommses an ethylene or proRylene

fol I owi ng awﬁsrr&mmemsfaahesnbélyobn@éd 16ahe AFspOstRtrate bymaask i Lpdighenidit ended
to lim tth@ scope of the invention. Unless stated otherwi se, all parts and

ercent ag% e5ve: gi ven by wei ght. Exanple 1
wherein the process compnses the steps of :

A) applying to the first substrate (I) a primer comprising an organic solvent and an
ethylene or propylene polymer having grafted thereto an unsaturated carboxyllc acid or an |
“anhydride, ester, amide, imide or metal salt thereof and
B) injection molding an ethylene or propylene polymer and optlonal additives on to
20 the primed substrate (l). :
Another aspect of the present invention |s a laminate whlch has been produced
‘according to the above-mentioned process.
A preferred aspect of the present invention is footwear which has been produced according
. to the above-mentioned process.

25 The produced laminates exhibit an excellent adhesion between the first substrate;
which comprises an ethylene or propylene polymer, and the second substrate, which may be
polar. The process of the present invention is very efficient. A particular advantage of the
process of the present invention is that the adhesive is not applied as a powder, as a melt or
as a hot solution to the substrates. Such methods have been suggested in the prior art but

30 are inconvenient. - '

in step A) of the process of the present invention a primer is applied to the first
“substrate (). The ethylene or propylene polymer in the pnmer acts as a polymenc adhesive
and has grafted thereto an unsaturated carboxyllc acid or an anhydnde ester, amide, imide
or metal salt thereof, hereafter designated as "grafting compound" ‘The grafting compou_nd

35 preferably is an aliphatic unsaturated dicarboxylic acid or an anhydride, an ester,_' amide, '
imide or metal salt derived from such acid. The carboxylic acid preferably contains up to 6,
more preferably up to 5 carbon atoms. Alkali metal salts are the preferred metal salts.
Examples of unsaturated carboxylic acids are maleic acid, fumaric acid, itaconic acid, acrylic
acid, methacrylic

. '3
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'For* preparing the priner, a substantialdy |inear ‘et hg'l .ene pol yner. having a
426#5ity 15 of 0.870 g/cnferr] and a nelt:index ofr 5:0 g/ 10 m nute was used
. Which is commercial ly avai l abl,éé'bdla.a@amepgw §ba geiks L.L.C as '
ENGAGE[ err] EG 8200 et hyl ene-ﬁcferre—cop&i-yﬁﬂ—e—%—%ﬁ-g-h- . ~—0~ —ght percent of
~mal ei ¢ anhydrd Lar af. ' antd al i - vl.ene
pol ymer . Eég %&grﬁg?ﬁ%%\tﬁ Eggﬁgé&ngc?dc%%'qgfg??fsd%gip ﬁi"g%‘de‘%éitéﬁ’aé Jj‘g%ﬁ’é [cg' ¥'8 t he
grafted satsmalgicpahydyide,ctraspnicamydede itgenjqanhyguideempthvt acg/ldtenmethfiour under

reflux. Tk ' ' | ' i |
reflux. TheuRdchBRe, sy a&ﬂa@f ét‘%?ﬁﬁietﬁ&rﬂﬂ@, bSJtﬂ aEr)g@ge, %%ﬁ%%ﬁteﬁggm&ﬂen

applied to | eather, St'l’lﬁ)s 0 .5 cmXx 2.5 ctm . E

pr evi ousl| 9F%E%QVF'M% MFW?@%W' Mplkatsadisthyl WE?T"@%RQ%‘PV' Beyaing to
DN 53%t7ﬁdtmataylwflaﬁfeahﬁhg@eﬂ@dtaw?éta._tﬂiétﬁgzﬁc&ﬁtmrg, trgilainidepmetatrylam@Rl her to
renove the grai ayer, r adi i - P4 rasi,ve paper.and renoving
iy dcbr | SpPaaHe g, Nivseciilesife Aol Rion B Rabar B AL of her

:S%B rips }[Nadubmmhalednlnm mgnafuimataniide, difempranite) N-rearideehylfomaradtide, &fN- toI dry'df or
30 m nutes, J. G Pr e re . n placed in .
a 170 mm ?'e%(si%gnl%%ﬁfh%% %h?@ylﬁ&ﬁar%@ﬁ,@rﬁ@@rﬁ%ﬁﬁg r%ﬁleﬁ"d gﬁg machi ne.
A conposi butyimajeimides NiphgnymaRimidessediuafaciriegegediommjetelise, gosassivinabl e from: -
DuPont ES Ohefid: . : '

Af i it [évf’?‘}"?%"pl 40 g‘v*a??“sﬁ'?“g*‘*f ﬁr‘#’%@f’%@\y/\/ﬁ érﬁ'%fgfre%%gﬁ%é%'meSYQFd efin
pl ast omer OMBAf Mot Prederablipne 9Eafties camerudf i gyafeadonto thesthylenesr prapylertim 30
_car bonat e pbiyller , 30 parts of oil Shellflex[err] 371 available from Shell

and 3 parts of 1P9Q high densit | yet hyl ene avail abl e frpom The Dow
o ol Commany.  TheEorfenb et aratBe uaPainin Meb et ne prapy g obmaLS
t enper at upeserablyinthe range faonm 0.08eicde preferalilp pera g, End hofX|peefedably fidn®.8,to] C and

or essuns REISEY s et prefianfi% fo, SATREHAHRRlfAR 2 i phiens Bfed UG 0)
seconds akefatweightsfthe grafted eropldn8o-BoPWMNegOBBr80- 80- 40- 30 35 nm's. The
by enel 1ooc ane. Mo TSI ARG ASTOh AR R sthe s cpropene
peel forc golymer whigh waﬁﬂxfog grafting, preferably have a density of up to 0.902 g/cm3, more
preferably from 0.850 to 0.902 g/cm3, most preferably from 0.860 to 0.890 g/cm3, particularly
20 from 0.865 to 0.880 g/cm3. However, it is to be understood that the poiymer density changes
slighﬂy upon grafting. In the case of ethylene polymers, it has been found that the polymer |
density is important for providing a primer with sufficient mechanical strength and flexibility
and for achieving a sufficient solubility of the grafted ethylene polymer in the organicsolvent.
By the term "an ethylene or propylene polymer" is meant an ethylene polymer, a

25 propylené polymer, a mixture of different ethylene polymers, a mixture of different propylene

polymers or a mixture of at least one ethylene polymer and at least one propylene polymer.
Preferred ethylene polymers and :propy_lene' polymers are described below. |
| B The' ethyléne or propylene polymer preferably has a crystéllinity of fron"| 5t035
percent, more preferably of from 10 to 20 percent. | ' R
" 30 : The ethylene or prdpylené polymer can be an ethylene or propylene
homopolymer or an interpolymer of propyleh'e and at least one C4-Czo-u-ol_efin and/ora
C4-C,g-diolefin. Preferably, the ethylene polymer is an interpolymer of ethylene and at least
one C3-Cyg-a-olefin and/ora Q—C,s-diclefin.' Most preferably, the ethylene polymerisan
interpolymer of ethylene and a C3-Cyo-a-olefin having a density of up t0 0.902 g/cm3. The ten"n
35 "interpolymei"' as used herein refers to bolymers prepared by the polymerization of .at_ feast

two diffefent'monomers.. The generic term interpolymer thus embraces copolymers, usually _
employed to refer to 'bo'lymers prepared from two different monomers, and polyiners prepared
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WO 97/ 22471 : g ' e L
ARP7BS96/ 20269 Conpar at i ve Exarrpl e A Exanrpl e 1 V\B.Sr r pea{ ed, ex"cept'that no
primer was applied to the |eather éAPaésfmUJ%é % neq_‘;' 1-octene

copol ymer was injection nolded o e leather_stri he peel force
between th

copol yner 3/5'3? @LQ%T'?% %ﬁﬁeﬁvmﬁh&%grﬁﬂ&eﬁ?@}ﬁ? i %’#ﬁﬂ%ﬂ\ o?rgﬁoo Exanpl e
1 wasappli. é’liFtPOE?{"leéat her st ri pand dr| ed as in Exanpl el A sheet of 8 cmx

2.5 cmx 0.2 C_m wsv@f@&afue&leﬁﬁ&ah{amﬁama&emstdf%.muﬁeﬁé 11hakéhe &
Exanple 1 for injection nol pri ner | e 1 per square

net er of p@?e;?l"rlé'r"pfot%‘ﬁéé? 1\%@"%&%‘%8‘“‘?{%’}]&? nPéEfeHS‘lg)?'ﬁl?rf'% BAOPHRIE: | eftto

g B %/ fo ]r 530 biitddisnes1, &pertadiend, hﬁ-wxadigﬁlel ,AELHexEdiersd) € 2loctédRnt) hemdétearea?l Z ob
err a res ontot e pri.ned |.e ressure o ar.

The peel | SEeRRILE PREVIEBsPRLETaSS: TR SO cePERBorRIrS: Thhe ©

et hyl ene/ 1+rttetpelymecnpa)lcpntaln other @monoined, Skchnas a Genfpaae@tleniallﬁumplretee 15

5 parts OL{rﬁm st ant ially linear ethyl ene polyner having a density of

0.902 g/c and a nmelt index of 1.0 g/10 m nute which is comercially
avai | abl e from The Thepromemastipreuaipneantaias @Rt Fivbiptk copgiginer ofjetinriehed5
‘parts of }1&'9@?{ < -Sleﬁﬁ"#lc?sgﬂn%?ergﬁ’l§§Eb&tﬁﬁnér'&f@ﬁ?ﬁﬁé é‘ndl%bmmﬁe ﬁ“rl%?t&r?elm lally..

| i near éPhy ene p yner was q_ el ¢ anhydri de oudy
di sper si on4reethyitiREntane. ok i0mdensy The ethylepe fqntentispsefgebnraore shanidneregpbd from
t he di sper sid8 prefdlaliipfroar6dith ngEXéH’mhestlQreferablyfrom 70 to 80 percent, based on the

{ total weight of the polymer. .
. Known ethylene polymers can be used for grafting, which preferably have a

15 density within the above-mentioned range. One useful type of ethylene polymers is a linear
copolymer of ethylene and an a-olefin 'having' at least four carbon atoms which has a narrow -
molecular weight distribution, a random distribution of comonomer units along the polymer
backbone, and a homogeheity index of at least 75. Such polymers are described by Elston in

. U.S.Patent 3,645,992. Other useful ethylene polymers and a process for producing them are

20 described in U.S. Patent 5,324,800. They have a weight average molecular weight of from 500
to 1,400,000, preferably from 1000 to 500,000 and a moleculaf weight distribution My,/Mp,
from 1.5 to 4.0. They are linear copolymers of ethylene and a C3-Cyp-a-olefin. Other useful

_ethylene polymers are described in U.S. Patent 4,429,079. They are random copolymers of

ethylene and an a-olefin having 3 to 10 carbon atoms which have a melt index of 0.1 to 50 g/10

25 minute, preferably 1 to 30 g/10 minute, a density of 0.870 to 0.900 g/cm3, preferably 0.875 to

C 0.895g/cm3, a crystallinity by X-rays of 5 to 40 percent, preferably 7 to 30 percent, a melting

point of 40°C to 100°C, preferably 60°C to 90°C, and an ethylene content of 85 to 95 mole

percent. -
polymers include those polymers available under the trademark TAFMER {Trademark of Mitsui

30 Petrochemical) and EXACT (T rademark of Exxon Chemical), particularly those which have a
density of up 10 0.902 g/cm3. '

The most preferred mterpolymers of ethylene and at least one C3-Cyp-a-olefin
and/or a C4-C;g-diolefin onto which an above-mentioned grafting compound is grafted are
substantially linear ethylene polymers which have: '

35 i) from 0.01 to 3 long chain branches per 10'00 carbon atoms along the polymer
"~ backbone; | ' -
ii) a melt flow ratio, l¢/ liz 5.63;
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5 Parts of propyl ene copol, yrrer havi ng’ a densrty of 0@02 g/cn{ err] V\:hl ch S
ARAVSr ci al |y availabl e from Uni on, Car bj.dei:as: CEFOR, DS4D25L and-®5 parts of
t,ol uene were heated as descri bedba_ m&mew pﬁﬂ'l;leﬁ'e | ymer was
not grafted with mal eic anhydri bserved but

2 el StrUGiyigrs aglrsgélhaaem%voa?mﬂ 26| by 36 RE RS APSRRih

Conpar ativ pri mer |nthe

process of qhﬁ@“?fP@?@hY‘sidﬂflmllydhe e%@&ﬁb-l @gu’ynl%"1¢"#4ﬁ357ﬁﬁa?me§6¥ indpon of
the same we;lrefeeawrbwﬂadeagraékedefsrabgtfw1eldz(sI i near ethyl ene pol yner as

in Exanple 1 was pr ed b ng under , refl ux for t he. 30

nal ei crrgnhydrl de gr ggfté g’ﬁﬂwa'lt'ﬁﬁhl"keal ?}B}‘l?"erﬂ%mﬁ'ﬁsﬁeéﬁﬁg@ “%"t?’ltl‘?ﬁl'

co nFoﬁl tg 0 rlmeﬁr ét Byl mlym;rs Habe HetitRalghear Stréss mheemke'lc bfajross Aritarudtuts aper ce nt
cyclo exan n.Ex S 4 a ce gas used as suc
e o rdetphifeARaS Sefslon ol BFrBE@AMERE ) R il B 8% 33 Bty
conpound, oberotegysugh that thexiritiedl siweaf rateatthacmset ¢f siidiace mell fracture forthevas added
after haVI rkgb]&:grqlla@l? lrﬁ%@ ‘ﬁﬁrléi'\re mtep|559lQ£E't§@ @n@?&a&rt%thecntgalshﬁar ratA%t

descri bed in r was then a usi n
‘test stri psthepnmvfewrfgywnléfrﬁ@urefsra tnebag*éﬂewqw@mhwwtbwbst;ntlalhrt i c _

| eather fo Aicar dihilerie dalydt chilirelCethibEolyrich Coriseiife hieohBHORENE Vi Lh

P40 abra5|ve paper, cl eane
PCT/ US96/ ;g?ﬂg'}f% : ﬁﬁbﬁ%ﬂ?l‘z- MwHY}r a'l&e%wév wr@eaeeercmor The
SauEl 3Tjand vherirthk FspéLtineé GRRoIShedtdateesithel as

coated s BathyIE
subs%xr%[g?ly ?near ethylene po lymer and the linear ethylene polymer are measured at the

: descrl bed i

C:

same melt temperature using a gas extrusion rheometer.
15 - Determination of the critical shear rate and the critical shear stress in regards to
melt fracture as well as other rheology propertres is performed using a gas extrusion rheometer
| (GER). The gas extrusion rheometer is described by M. Shida, R.N. Shroff and L.V. Cancio in
Polymer Engineering Science, Vol. 17, No. 11, p. 770 (1977), and in "Rheometers for Molten
Plastlcs“ by John Dealy. published by Van Nostrand Reinhold Co. (1982) on pp. 97-99.
20 _ The substantially linear ethylene polymer has a single differential scanning

calorimetry, DSC, melting peak between -30°C and 150°C. The single melting peak may show,
depending on equipment sensitivity, a "shoulder" or a “hump" on the low melting side that
constitutes less than 12 percent, typically less than 9 percent, and more typically less than 6
percent, of the total heat of fusion of the polymer. ' _

. 25 ~ Methods of grafting an above-mentioned grafting compound onto an above- -

( - described non-grafted ethylene or propylene polymer are generally known i in the art and
described, for example, in U.S Patents 4,739,017 and 4,762,890. |
- The primer used in the process of the present invention comprises (A) one or more

of the above-descrrbed grafted ethylene or propylene polymers and (B) an organic solvent,

30 Wwherein the total amount of the grafted ethylene polymer and/or propylene polymer(s) is at

| least 1 percent, based on the total weight of (A) and (B). Preferably, the primer comprises from
2 perCent. more preferably from 3 percent, and preferably up to 30 percent, more preferably
up to 20 percent, and most preferably up to 10 percent of the grafted ethylene polymer and/or
propylene polymer (A), based on the total weight of (A) and (B). '

35 Examples of organic solvents which are useful in the primer are aromatic
hydrocarbons, such as benzene, toluene, or xylene; aliphatic hydrocarbons, such'as hexane,
heptane, octane, or decane; cyclic hydr_ocarbpns, such as cyclohexane or methyl cyclohexane;
medium hydrogen bonding solvents, such as methyl ethyl ketone, tetrahydrofuran or tertiary.'
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Exarrple S Primer // Substrate ¢ Peel Fvore/é L(3d) Nmmb5 2
42575, sol ution // Nyl on ' 0°3 5%solut|on+

y VKFE/ / Nyl on ’6/<1c eLW' %&%4

L R
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05 : 75%so|ut|on+\LK|:F [ _PET
7. 5% sol Witarbl] dr cﬂbP Ngzed \/Eirocarbons, such astrlghlor(aatz\gleg\e ge?ch?o{{%eﬁt ylgt¢=1I 8?| ;nvglc:Et {lé

P- anpl e

‘sane mal e@F'ﬂ"%mﬁst‘d'ﬁr‘%té*'Cgl%?eteenwwpmbeaseﬂenAmlhedrpcm@spp@aﬂw by |
heating uaikgsubistifutetkarbMatioRRirb@Eont, aee prafedied. AP IhdrGSay QEﬁtfaFneadmiFQJ In a
solvent m xture,to gi've a final conposition of 18 percént nethy t yI

ket one, 1Y% i)'gfsé’évﬁfmtol uene and 67 percent cycl ohexane. In Exanple 8, the’
produoged sol uti on Thacombined \aeugbmfhhagra&e&@thprehmdlo& mowﬁiaﬂc?jnﬁr(sﬁgper ﬁent
of VKFE| atell1 Zucchi ni
s.r.| V\a/g‘gqu@gé&@ %?3& pr'fé%cocﬂ 23t gs %ﬁ'fﬁ"?d'hmf 8’%9%@?&'&??&?% ure.

descri becpelf%nExmfph@fePrefehblymt laam95waetenhbasedpptheedtal weightofthbprimbér, ont o
the test pbst bFé?erQBly,thBmt\@ttsufagtgnﬁ c\igﬁwsﬂ& the)thg}l&%tan rp?cgbg g%élﬁuaeri%)r i ps

were then used in an injection no rocess -an eep
t est ed aszHﬂE’ctPFB@a“!CFP'BGiWPb 1. 25 Peel Force Creep (mm), 10 min
Exanpl o ﬁ’ﬁé ﬁﬁﬁer used in the process B‘(tﬁg}:resent mventl(’m ltngy dontaiff n %5 n%)r[eer rjc
N nm 8 5% sol ut i 0

other components, such as an additional adhesive, a tacklfymg resin, a stabilizer, for example, a
known UV stabilizer or heat stablllzer, and/or one or more non-grafted ethylene and/or
_ ‘; . propylene polymers, such as those described above.
A tackifying resin is typically an aliphatic resin, a polyterpene resin, a
15 hydrogenated resin, or a mixed aliphatic aromatic resin. Examples of tackifying resins lnclude
those available under the trademark ESCOREZ (Exxon Chemical Co.), PICCOTAC, PICCOVAR,
PICCOLYTE (Hercules, Inc.), WINGTACK (Goodyear) and ZONAREZ (Arizona). _
If the primer used in the process of the present inventibn contains an additional
adhesive, its amount preferably is up to 15 percent, more preferably from 0.5 to 10 percent,
20 most preferably from 1to 5 percegt gg.ssce! on the total weight of the primer. The adhesive
may be, for exampl‘e-)/—J -or 2-pamof suitable adhesives include epoxy resins,
. urethanes, latexes, acrylates, elastomer-solvent cements, gums, and polysilfc_:ones. A preferred
additional adhesive is an isocyanate compound or prepollymer, preferably a di- or triisocyanate
compound or prepolymer, st_:ch as tr_is(4-isocyanatophenyl) thiophosphate, toluene

25 diisocyanate, methylene di-p-phenylene isocyanate, or urethane polymers thereof. Examples

of commercially available polyisocyanate compounds or prepolymers include VKFE
(manufactured by Fratelli Zucchini s.r.l.), DESMODUR™ RF-E (T rademark of Miles Inc.), PAPI™
polymerlc MDI (Trademark of The Dow Chemical Company) and UPACO 3570 (Manufactured
by Worthen Industries, UPACO Division).

30 " The inclusion of a tackifying resin or an additional adheslve inthe primeris,for
example, advantageous if the first substrate (I) comprises a synthetic resin, such as PVC '
(synthetic leather), or synthétic fibérs, such as a polyamide or polyester. If the second substrate _
(1) comprises natural leather or natural fibers, such as cotton or jute fibefs, the above-described
grafted ethylene or propylene polymer preferably is the only adhesive comprised in the primer.

35 . The primer is prepared by mixing the grafted ethylene or propylene polymer ora
mixture thereof and optional additives with the organic solvent(s), preferably at a temperature-
of from 10°C to 150°C, more preferably from 20°C to 100°C, in order to dissolve grafted ethylene
or propylene polymer. it may be useful to agitate the mixture, for example, by st'irring-the
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9 5%solﬂ'ﬁ| on + VKFE - *. 5 R 0 The

W?l-ygg properties of the adhesive bond are |rrportarft or high fat |eathers

ere the adhesive properti :E(EI et apf4ck of the
adheS|ve bond by the 35 fatgg resu qxﬂg/cfgé%Q?est according to DIN
53273 after aging were as foll ows: -13- WO 97/ 22471
PCT/ US96/ mompegp’f(med dependigg@ashq typys of additives mixgdawith thergthylenedrn, 1.5
Kg 10 MpibpyknBpimer Qrm,ecao.smm,@t 50[err]c at 500C at 500C
after 3 days at i& q& after daxé ﬂ?fter 13 days
Tenperature, 7 day eé’f°d3{5["é'af']'@t5f’ﬂi‘ SBH‘?”‘edas‘“Ch“ feciegSpfurther 3
days at Remt‘fmrpmtmw&mg itto pTGJﬁfi)efrt&é tésired size, painting 'Eﬁr‘aalefﬁdrlvéﬁusﬂmg
5.5
075 Frm tamigate prodiucaspesorelng todne pepcsgs o e prestrt ipveption sl
t he same fmlaeriatietapﬁwmsdepglucaflwdmpludlylg\batrmeomsralhs. chvpatrhaaking, textile backing ed_
by heat n%r"épﬂﬁl‘%}fvgidté% 8.% %RQ reffé}smg%ﬁosga@m@ugo%s %‘é&éh%ﬂa&?éa}’”er

fo kY, as

in tol uene I on use SucC as a
Exanpl e 1the sscqﬂérse@mtﬁfl) mmsco@a@vame@y@omﬁwlewlmm farmythavlmel abI e

from Frat gl whebdas tHeFirstSubstiate (1)#8ns the upper part of the shoe.

10 The following examples are for illustrative purposes only and are not intended to

limit the scope of the invention. Unless stated otherwise, all parts and percentages are given by
weight. ' ' '
Example 1

ff_\

For preparing the primer, a substantially linear ethylene polymer having a density
15 of 0.870 g/cm3 and a melt index of 5.0 g/10 minute was used which is commercially available
from DuPont Dow Elastomers L.L.C. as ENGAGE™ EG 8200 ethylene-1-octene copdlymer.
0.95 Weight percent of maleic anhydride had been grafted onto the substantially linear
ethylene polymer. For preparing the 'p~rirr'|er', 90 parts of toluene and 10 parts of the grafted
B substantially linear ethylene polymér were heated for 1 hour under reflux. The primer was
20 allowed to cool to room temperature and then applied to leather strips of 17.5 cm x 25emx
0.12 cm which had previously been treated according to DIN 53273. The treatment according
to DIN 53273 involved scalping medium fat (8 to 10 weight percent) .‘Ieather to remove the
grain layer, abrading it with P40 abrasive paper and removing any debris by a soft brush. 50¢g
of primer per squéfe meter of leather strips was applied using a blr,ush. The primed leather was
25 left to dry for 30 minutes at 23°C. Primed and dried leather strips were then placed in a '
170 mm x 1770 mm x4 rﬁm mold of an ENGEL™ 80 injection molding machine. A cémpo'sition
consisting of 30 parts of Engage™ EG8150 (available from DuPont Dow Elastomers L.L.C)
polyole_fir_t__ela;tomer, 14 parts of Affinity™ PF1140 (available from The Dow Chemical
Company) polyolefin plastomer, both being ethylene-octene éopolymers, 23 parts of calcium
30 carbonate filler, 30 parts of oil Shellflex™ 371 available from Shell and 3 parts of IP90 high
density polyethylene available from The Dow Chémical Company, was injection molded onto

o

the leather strips. The temperatures in the four cylinders were 160°C, 160°C, 1 60°(E gg% 150°C
respectively. The mold temperature was 35°C. The injection pressure was 80 bar] the screw
stroke 68 mm, the cooling time 40 seconds and the injection speed 80—80-80—80-80-80-80—40-30

35 mmi/s. The adhesion between the leather and the substrate made of the ethylene/1-octene
copolymer was measured according to DIN 53273 L(3D). The peel force was 6.0 N/mm.
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" added after havi ng—cool ed—the-sol uti on: ib room tenperature. As described in
Exanple 1, . this primer was then applied,-~using a_brush, onto test 20 strips

' Br ocess and. 1 e'ste‘ééhiﬂlllﬂﬂﬂlllﬂﬂllﬁl’ Mo 670 o fo. ™ & e

Creep (mmy,, ample *  °prinet. 10 minwith 10 min with 10 nin -
with 1.55EAMS 1.5 kg at 1.5 kg at 25 . '
50[err]C. 60[err]C 70[err]C 10 2. 5% :

8
! o3t /A PEpoess forbgh s ikt compfi & st subsrate el

pr epar i n§eepndavibatrate (Homich somprisesfanrathylenebsrt propydene polanet andserichnie
subst s at @ohddd to'thé firdt Eﬁ%té@m@%s%f@’ﬁ%ﬁe%a egRy! ene pol ymer and whi ch

is 5 bonded to the flrst trate ans of a “olynerlc adhesi ve,
wherein the proces¥ etﬁﬂﬁmes%gcqswomw tbe steps of:

A) applying to the first substrate (I) a primer comprising an organic solvent
-and an ethylene or propylene polymer having grafted thereto an unsaturated carboxylic acid
or an anhydride, ester, amide, imide or metal salt -thereof, the combined weights of the
10  grafted ethylene and/or propylene polyrher and the organic solvent is at least 80%, based on
the total weight of the primer, and '
- B) injection molding an ethylene or propylene polymer and optional additives
onto the primed substrate (i). - |
2. The process of Claim 1 wherein the prirher comprises an interpolymer of
15 ethylene and at least one C3—ng-a-olef' n and/or a C4-C1g-diolefin having a density of up to

0.902 g/cm3.

-

3. The process of Claim 1or 2 wherein the primer is applied to the first
substrate (1) at a temperature of less than 80°C.
| _ 4. The process of any one of Claims 1 to 3 wherein the amount of the grafted
20  unsaturated carboxylic acid, anhydride, ester, amide, imide or metal salt thereof is from 0.05
to 15 percent, based on the total weight of the grafted ethyiene or propylene polymer.
5. The process of any one of Claims 1 to 4 wherein the second substrate (i)

comprisee an ethylene or propylene homopolymer, an interpolymer of propylene and at least
one C4-Cap-a-olefin and/or a C4-C1g-diolefin, or an interpolymer of ethylene and at least

25  one C3-Cop-a-olefin and/or a C4-C13-diolef n, or a combination thereof.

S 6. The process of Claims 1 to 5 wherein the second substrate (1) compnses
~an ethylene polymer of a density of up to 0. 902 g/cm3.
7. The process of Claim 2 or Claim 5 wherein the interpolymer of ethylene
and at least one C3-Cpg-a-olefin andlor a C4-C1 g-diolefin is a substantially linear ethylene
30 polymer having:
| i) from 0.01to 3 Iong chain branches per 1000 carbon atoms along the

polymer backbone;
ii) a melt flow ratio, I1oII2>5 63;

iii) a molecular welght dlstnbutlon Mw/Mn, defined by the equation:
35  (My/Mp)<(l 1QII2)-4 63, and :
- iv) a critical shear stress at the onset of gross meit fracture of greater than
4 x 106 dyne/ecm?2 or
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nA) Appl’ ying~to the first substrate (1) a prinmer conprisi ngfPMﬂﬁMEj\HnSHEE['

sol'vent “and. an et hyl ene or propylene pol yner having graftecﬂthggf sﬁE
..uAsaturated carboxylic acid or an anhydride, ester, anide t al

salt thereof, t-he conmbi ned weights of the 10 grafted et hyl ene and/ or
propyl ene poI ymer and the organic solvent is at |east 80% based on the
total weight of the priner, and B) injection nolding an ethyl ene or

propyl e@,mlaw wﬂeg&w.@mhcawiutﬁruﬂdeeme& prheegw fonpceradbsarate (1). 2.

f 15
ot NP Hfig? srrRess Vet afke) Mg L pie Bkl W Eadpaudroy o aruer 0
C[ egiym@icadtiesilieciraf dre ¢fine ngbmgmgnseﬁ 3&&*%%# ShBrogyiens polymer o
pr. gctesstqu,.(e%,@.;pm n %a,g fgcm?; ﬁ:'dﬂst]H‘ lqhg-gl,girg Istrtfg AP e Endthcddehith ned f
supstrate a tenperature o €ess an S Oor any
DneusFfulcn éh%mfuw@f\}rramam witien SeRaR2 %‘faré%{e 4"%%%‘* I"'e%‘*s)"é‘f‘ﬁ‘?%t ed
car bexyditeg dﬁlﬁhtﬁl meambudeﬂoehe:f 198 I=aina@huls, asl mboer, eathest fabricated natuest e of

Bty i e e

_ ess of any one of Clains 1to 4
wheetivieners peeryberee m&rsemﬁesemryd wﬁmﬁeses an et hyl ene or propyl ene

hom)pol Y Rdeardifsty, Hridi? | bRt ofhe éuahlr ﬁﬂen@diﬁs atnevepstawstar prer:anng
ran] er e]%#’err -ol efin and/or Cl J (;[aej ge) '
1Pnt p?ﬂ%ﬁ"é‘? o ‘gﬂﬂ" geey ’e%fé"t’ eo°ne err J&F tgr err] ol efin
and/ or a Che esq:eoﬁpemq pres@itddventionis npoceds 176 PIRPANNE 8/ FPINIGCOMPASIY ocess
f@*bktr%% %&n&@%&:mgg) Eécﬂ&@sés@n) ethPaRe B ﬁﬁﬂpﬂﬂnet hyl ene
polyner ens

O a AT AT AdTAERP Rapeer %F’%m'%%%itgﬁa maats B G5Rend Caim2 or

C3- GHheaival efin and/or a CJerr]-Clerr]-diolefinis a substantral ly |inear
1%t hyl ene w?r%reiRQ!Lé/ g%rc.egé'ié{r':mngnses the steps of :
A) applying to the first substrate (1) a primer comgprising an arganic solvent and an
ethylene or propylene polymer having grafted thereto an unsaturated carboxylic acid or an
anhydride, ester, amide, imide or metal salt thereof and |

B) injection molding an ethylene er propylene polymer and aptional additives on to
20 the primed substrate (1).

Angcther aspect of the present invention is a laminate which has been producad
- according to the above-mentioned process.

A preferred aspect of the present mventron is footwear which has been praduced accarding
to the above-mentioned process. -

25 The produced laminates exhibit. an excellent adhesion between the second substrate

which comprises an ethylene or propylene polymer, and the first substrate, which may be .

pofar. The process of the present invention is very efficient. A particular advantage of the

process of the present invention is that the adhesive is not applied as a powder, as a meit or

as a hot soluticn to the substrates. Such methods have been suggested in the prior art but
30 are inconvenient. ‘ |

In step A) of the process of the prasent invention a primer is apelied to the first

substrate (I). The ethylene or propylene poiymer in the primer acts as a polymeric adhesive
and has grafted thereto an unsaturated carboxylic acid or an anhydride, ester, amide, imide
or metal salt thereof, hereafter designated as “grafting compound”. The grafting compound
preferably is an aliphatic unsaturated dicarbaxylic acid or an anhydnde an ester, armde
imide or metal salt derived from such acid. The carbo:glrc acid preferably contains up 196,
mare preferably up to S carbon atoms. Alkali metal saits are the preferred metal saits. -

Examples of unsaturated carboxylic acids are maleic ac:d fumanc acxd rtacnmc acrd acryhc
acid, methacrylic T T ST TR
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pol ynmer backbone; i.i) a nelt flowratio, I[err]/I[err]5.63;

"‘nol ecul ar weight distribution, Merr]/Merr], defined by the
(Merr]/Merr])[err](l[err]/1[err])-4.63, and iv) a critical shear stress
at the onset of gross nelt fracture of greater than 4 x 10[err]
dyne/cnferr] or WO 97/ 22471

PCT/ US9 6L206%r shiorindted aydretaraansy satteasarichihroetyiese. aRsr<hiqrpediyiensiel t fracture
of al | &fhlorBtnlRhe i EQ@:{.EJ“:%ML& e Idebihic 1§BRRALLAL Badfculbdi Onset of
surface ne cture I near ene?fg ynmer havi ng about the_ sane
mel t i nodkyl-ashgtitgted arjnmwemr«asvons ThErHHE 488 BHEMEBENEYN HruRtyrg ol 1o 7
wherein J,Qg,.pgdhma& addi t | onal I y 5 contains an isocyanate conpound or

prepol yner. 9. one of 0.8 mherel e first
subst¥ at e (I) co Fl"g I‘Fﬁ'ﬁgﬁ)’%géﬂﬁeﬁo ha ura1°r|9; et s)tt"peat her
and/ or fareethe.orddhic selvérags) I(B)tle apreastlﬂibplera@'ﬁommgeiefﬁbwnét lpiﬂswéss of any one
Of O a1 Mhecdurk Qoulln mble prpfHiy'58LaPEOSHER, REEPIANR Gk udibik S HRRer O AN

one of al s
Most preterably the primer substantiaily consists of the ethylene and/or propylene polymerf(s)

“ fromQ.01"to 3 l ong chain branches per 1000 carbon atons ﬁ%ﬁgﬁﬁEﬁT SHEET,

(A) and the arganic solvent(s) (B). _
10 The primer used in the process of the prasent invention may ¢antain one or mare
. other components, such as an additional adhesive, a tackifying resin, a stabilizer, for example, a
‘known UV stabilizer or heat stabilizer, and/or one or more non-grafted ethylene and/or
propylene polymers, such as those described above.
A tackifying resin is typically an aliphatic resin, a polyterpene resin, a
15 hydrogenated resin, or a mixed aliphatic aromatic resin. Examples of tackifying resins include
those available under the trademark ESCOREZ (Exton Chemical Co.), PICCOTAC, PICCOVAR,
PICCOLYTE (Hercules, Inc.), WINGTACK (Goadyear) and ZONAREZ (Arizona).
If the primer used in thé pracess of the present invention contains an additional
aﬁhesive, its amount preferably is up to 15 percent, more preferably from 0.5 to 10 percent,

20 most preferably from 1 to S percent, based on the total weight of the primer. The adhesive

may be, for example, a 1- or 2-part adheswe Examples of suitable adhesives include epoxy

resins, urethanes, latexes, acrylates elastemersolvent cements, gums, and polysilicones.

A preferred additional adhesivé is an nsocyanate compound or prepolymer, preferably a

di- or triisocyanate compound or prepolymer, such as tns(4-|socyanatophenyl) thiophosphate, toluene
25 diisocyanate, methylene di-p-phenylene lsocyanate -or urethane polymers thereof. Examples of

commercially available polylsocyanate compounds or prepolymers include VKFE
(manufactured by Fratelh Zu:chmn s.fl). DESMODUR" RF E (Trademark of Miles Inc.), PAPI™

polymeric MDI (T rademark of The Dcw Chemacal Compa ny) and UPACO 3570 (Manufactured
by Worthen Industries, UPACO Dwmon)

30 The inclusion of 3 racklfymg resin or an add:txcnal adhesive in the primer is, for
example, advantageous if the first substrate (l) comprises a synthetic resin, such as PVC
{synthetic leather), or synthetic fibers, suchasa pelyamide or pélyester. if the second substrate
(1) comprises natural leather or natural fibers, such as catton ar jute fibers, the abave-described
grafted ethylene or propylene polymer preferably is the only adhesive comprised in the primer.

35 The primer is prepared by mixing the grafted ethylene or propylene palymer or a
mixture thereof and optio;lal additives with the arganic solvent(s), preferably ata temperature
of from 10°Cta 1 Sb"C, more preferably from 20°C to 100°C, in order 10 dissolve grafted ethylene.

or propylene polymar. It may be useful to agitate the mixture, for example, by stirring the .
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