, EMBOSSED PROCESS PAPER AND PRCODUCTI ON THEREOF The present invention rel ates
to enbossed process paper for transfer which, when producing a dry type of
synthetic leather, is used as a nmedium for extracting the gl oss,
enbossnment, handling, etc. of the surface thereof, said synthé%ﬁ%5?63§HZL
havi ng been widely used for a variety of articles such as shoes, bags,
clothes, furniture and golf bags as well as for interior finish and
i ntefior triming, and method for maki ng such paper. In general, a dry type
of synthetic |eather products have been produced in the foll ow ng manner.
Process paper havina a_releasable resin lanmnated on the surface of
a backi ng paper i $S8D BRQCESS) PARER AND RRODUCTEONOEHEREAFpi nly  of
a synthetic resin such as vinyl chloride or urethane resin is coated and
pre-dried on the releasable resin.. of the process paper. Subsequent |y,
a backing material (fabric) - such as a staple fiber fabric, a m xed
fabric of staple with polyester fibers, a knit fabric of nylon tricot, etc.

b > vi th pol yest fabric of nyl
ol yam do Tostn TG Brdselel YabbRxfon RRMELEL TS abodhla CBrBRelbyn an
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S releagé om the end product. The enbossing on the sur such a

dry type so/nthetifict 16ather} hals #B¥a ks achicwfth B¥r aex&icf@&ing PiReess

wherein the synthetic |'eat her is manual |y crunpl ed, enbosse
gloss, embossment, handling, etc. of the surface thereof,

said synthefic leather having been widely used for a variety
of articles such as shoes, bags, clothes, furniture and golf
bags as well as for interior finish and interior trimming,

and method for making such paper.

In genex_'al, a dry type of synthetic leather products
have been prbduced in the following manner. ‘Process paper
having a reieasable _resin_ laminated 6n the surface of a
‘backing paper is 'f:n_:'st _provided. Then, a soclution composed
mainly .of a synthetic resin such as vinyl chloride or
urethane resin is coated and pre—-dried on the releasable
resin of the process paper. Subsequently, a backing
material (fabric) - such as a staple fiber fabric, a mixed
fabric of staple with polyé_ster fibers, a knit fabric of
nylon tricot, etc. and. an nonwoven fabric of a mixture of
staple fibers witb polyester -I;ar ;Solyamide resin - is

pressure—laminated on the pre-dried product through an

-t



- or stretched, or an indirect process wherein process paper pre-enbossed to

have an enbossed pattern is used to transfer that enbossed .pattern on the
synthetic leather. The latter indirect process now prevails, because it is
superior to the forner direct process in terns of the texture honogeneity,
gl oss variation, handling and ot her factors of the finished synthetic _
| eat her roduct h%PHBroductlon such rocess. paper having an

enbossed ﬁﬁ??é?’ﬁ'on et oY hé?%’bi’?%r n WyYingd ofinaplywo theps:
At the firs

é %eB a relea abI eécﬁ Iam‘gated on the surface of

backi ng PEBSFSEoPRRRE ésflrft r‘fﬂo MR EHARFOMNGE which the back side
of the backing p r u I able resin _are both_fl at
Then, at the secgﬁ %ﬂe%’g%é ?F’atctel} yp%&g %rgocgis cgrbe? d§ atégpeed 8§tween
an errbosqﬂshéehb afdat hetDelay olde Uil vicd bﬁesh N&4Pet ‘fﬁ%rssj -

mal e-fe e type of embossing rolls designed to
as woul dwhéréint ket M tHe ORR Seathefr T8 Ham@ A Liidpliel, EpBdbsagdaand

enbossing (patterning). At this second step, ‘the latter indirect
process ¢8 Stpreticiied,0 dhe aror imuizlecectpmmﬁwahérbehmprdB‘essl heapégpt h
and clearness of the enbossnments. -2- . However, both the techniques

are subjpre—embessedutaydiavablan | emboasednpaiserno ist hrsedieq:n htramgfer
honogeneity of the enbossments, because the flat type of process paper
is furthehapr sm%wamt%\M| phortdie e%%%h?h@c maemther . a@hmeléthert ype

of process paper is made of :
indirect process now prevails, because it is superior to the

former direct process in terms of the texture homogeneity, u.
gloss variation, handling and other factors of the finished

synthetic leather product |

The production of fsuch' ‘process 'ps'per. having .en

embossed pattern on the. surface has so far been-carried out'

in two  steps. At the first st'ep, a releasable resin is_
laminated on the surface of backing paper to make a fla’c

type of process.paper, “in which the back side of the backing.

paper and the surface of the reieasabl‘_e resin are both flat.
Then, at the second step,I this' .'-.,f'il'a't type of process paper o
is passed between an :enbossing“r"o.l.l and a 'ru'bbe_r roll.,_ or
guided between. ‘a pair .of a n'_al'.e',;'fena-le' type of embossing .'
rolls designed to mesh w'.ith.eac"h othe-r, Just as would be in:
the case of gears, for 'm_oisture".conditioning, heating and

embossing (patterning). At t'h-i's_._'_'second step, the latter

indirect process-«i's'-'supe'rior to the 'forner “direct process in

terms of the depth and clearness of the embossments.



. the releasable resin which is already solified and the backiTig paper. I n
other words, the depth of the enbossnent inparted on the flat type of
process paper by conventional techniques is up to about 60 % as expressed
interms of the effective transfer percentage w thirespect to the depth of
t he enbossnent provided on the enbossing roll. I'n this regard, see

Ja \?;es CHEREGEE , LB hOe NeechPi w4 arRadapiectiiid | &he %ngggagqg

apparatus for carrying out surface transfer onsfel easable coal's 0n
supports1pfiivetions red eage shewés" depth/ar aglli Oddbddnei €f f eds Ve pe
transfer percentage is largely attributable to gloss variations, satinizing
and | ackembo$smehtadl begausef theyfllet itype |eft ppocess Phper (iBFurther
conventional techniques, it is also inpossible, to enboss only the

r el easabirecesess by nadiitienal] ebessingmeghipg, #yHEfial Yre 96 ProseRskieRey imdeof | s
unavoi dably enbossed. Thus t he resultin? enbosseg process paper tends
to occasit¥® relegsablepResiy Hhich ds-alrgady solifisd agd the bagking "\t er
streaks, saglgi ng, ribs, satinizing and contam nation, which otherw se cone
to appearP®ft he foffh oPthERHOWOFRG deftd@ s'deRldh A£f t &he orfmbossERaRtes
and wavy, edges. As regylt, it ig inpossible to og%ain any uniferm
synt_heti??%ﬁf‘ﬁ%r °§urtfe‘é%e,ﬁ®%eﬁ‘ﬁ°%of’gt ipg%"'tﬁﬂ%ogﬁﬂeﬁa' | \FRVERRiPnal
chl ori-de,_ Ol = 3= et.ha resin isscgated on. the r asgbl e resin of the
enbossedt?o#%% %e%agér;‘g &% aa}cfHkl oiél? ?hegﬁace%Pﬁﬁsﬁfgeﬁq 3%&/@& £ the
emossn@ffeﬂj@@“ﬂ%s‘@@ﬂ ?pLP&‘eREQSES%mh respect to the depth of
W, the embossment provided on the embossing roll. In this
fegard, see Japanese Patent Laid-Open No. 58~25926, ‘page 4;
entitled "Method and apparatus for carrying out surface
transfer on releasable coats on supports as well as release
.sheets". A variation in this effective transfer percentage
is largely attributable to gloss variations, satinizing aha
lack of handling of synthetic leather. W:lth th'é
conventional techniques, it is also impossible to emboss
only the releasable resin laminated on the backing paper;
the backing paper is unavoidably embossed. Thus, the
resulting embossed process paper tends to occasion ‘“paper-
making defects" such as fish eyes, bubbles, water streaks,
sagging, ribs, satinizing and contamination, which otherwise
come to appear in the form of "embossing defects" such as
tensional wrinkles and wavy edges. As a result, it 1is

:lﬁpossible to obtain any uniform synthetic leather surface,

when a solution composed mainly of vinyl chloride or



paper is passed through the steps of heating and drying that solution, and
this in turn causes deprivation of the enbossment’ fromthe rel easable
resin, reducing the nunber of recycling of the process paper. Moreover,
due to the fact that the backing paper is enbossed, .the backing
paper- formng fibers are torn off during enbossing through an enbossih

hi ne, ' ' i the,. { f. backi,ng _ - and redugi ng t hef
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tenper at Wepr iSa@Igbf hichle bfbosaalne byT ABht2Rg whiié" Stne idlpable
variation in extrusion and tends to surge. For tﬁlS reason, th re 1s no

choi ce bpaper i1xqjassedethioufht thesistepdi gh- Re&ESHEC ah@VadYivid that

pol yet hyl ene in an anount of usually about 10-20 % although the resulting
product is®lsfiteer, | ramd sothdlaf i dd sttatrn t heansdst déprivadivht holthe t3@d e
use of polypropylene. This |eads to another defect of the conventional
process papossument fromutherrejeesablec newinnl reduycingt tha aumber wifeps
of heating and drying a solution conposed nainly of a synthetic resin and
coat ed oXecNslingcfbther RrocespcpapersentMorener i oduesdukstheo fantovi de
enbossed - 4- process [;g)er which is substantjally free-fromthe above-

ment i onedD@&f o€ oP3CKING: | BAPET FBcERPOSRATy | dacking paper-
foz-_'m-ing fibers gr.e-- -tor_-'_'n .off, ‘during "em_bdésitij through-: an ..
embossing mlach:l'ne,_ causing a drop in the 'st'réfxgth' :of_ bac_k:'l.ng. \J
paper and reducing,the.Capability.offfhe baéking”pﬁpef f;jbe
recycled. As the releasable "'re"s-iin 5: to be '“:'l'-"a'jm"inia.fed .o'n the :
surface of the _ba.ckin'g paper,’ 'faoiypro;iyléﬁe "nay be _ﬁséd
alone. However, - the polypropylene, if extruded at a '
teﬁperature - enough 'h‘igh to enable "ianinéfién; 's.i_.t-f_fé.r.js a
ccnsiderablle varia-tio’n.in extrusion and tehds to surgé. For
this reason, there is no choice but to incorporate in that
resin a high-pressure low-density :p’dlyethyléﬁé “in an amouhf
of usually about 10-20 %, although the r'e.'s}ult"ing p'r.oduc':t ' izs“' )
softer in a solid:l_f:led' state than that obtained wii'th._the_.; '
sole use of polyp’fopylene. .This_ ‘leads to another defect 6f’_.
the conventional process paper that it suffers prex_nat\i_re _.
thermal degradation at the steps of heating and drying a
solution composed inainiy of a synthetic resin and coated on.
the releasable resin. | |

The present invention seeks  to proVide embossed



. expensive and superior .in performance “to the prior art pfoduct, and a
met hod for maki ng such enbossed process paper under conditions rationalized
in view of industrial and econom cal considerations. Japanese Patent

Lai d- Open No. 61-242820, which was |aid open for .public inspection under
the name of the' present applicant, cl ai s “*™a | am nati ng net hod
charact ernrmham papera whichous cgnpssanrcanldmrpfre«z ngre; othes Bbawes-ght

of ‘&’ pol ypropyl ene haV|n a-nelt flowrate of 5-190Q.9/10 nmin. and 5-40 % by
wei ght ofmeny %h%?ﬁe'a anek- &bst Ardiony ot yem?eeﬁepﬁaerngné i tldsow
rate of 0.2-40 n i s coextruded together wi th a pol ypropyl ene
homopol yr?éﬁpef%ﬁqfﬁ Iﬁup?‘TW riR e PeFfommanree Ao Yhe, PRIPr| AFtate

d b A d f th
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sai d enbos paper conpri ) m Xed resirn’o

pol yprop ﬂ%ﬂg}%@({.gp@ohgm nat ed on the surface of said backing
paper an ypropylene resin | am nated on the surface of said nixed
resin, -5- sald resins being lam nated to give a resin coat of a total

thickness of 30 to 120 [err]mthe thickness of said m xed resin accounting
for 50 to 20 % of said total resin coat thickness and the thickness

Japanese Patent Laid-Open No. 61-242820, which was laid open
for pu.f:lic inspection under the name of the present
applicant, claims "a laminating method characterized in
fhat a resinous composition comprising 60-95 % by weight of
a polypropylene having a melt flow rate of 5-190 g/10 min.
and 5-40 % by. weight of a 1long chain .branch—QOntaihing
polyethylene having a melt flow rate of 0.2-40 g/10 min. is
. coextruded togethéii'-_f ‘with a p‘olypro_pylene: homopolynmer havizig'
a melt flow. _ﬁate of 1-100 ¢g/10 min. to laminate said
feéinous composition on a substrate”.
~/ ‘According to one aspect of the present invention, there is
providé& én emhosse& proeese paper for transfer, adapted to
be used for form:ng a dry type of synthetic leather, said
enbossed paper eomprising a backing paper, a mixed resin at‘ polypropylene -
with polyethylene laminated_on ;he surface of said backing
paper and a homopolypropyvylene resin laminated on the surface

of said mixed resin,



of said | ayer of honopol ypropyl ene resin accounting for 50 to 80%
of said total resin coat thickness, said resin coat having- t hereon a
gi ven enbossed pattern having a depth of 20 to 150 [err]m and said backing
paper having a snooth back side. According to another aspect. of the present
i nvention, there is provided a nmethod for nmaking enbossed process paper -for -
transfer, adapted t®adiel usedinborbeingmlzmihabad t ypaivefa esihetic

| eat her, which conprises the steps of: extruding a mxed resin of

pol ypr cpate e a wtalhthiersetaf\Pdrc'20%opmg - the surface of a backing paper
to a-thickness accounting for 50 to 20 % of a total resin coat. thickness
and; at the sarthei fhickressdiaf) aaddmmistechrigsirnaceountiogt ofamesourface
of said resin to_a thickness accounting for 50 to 80 % of said total resin

coat t iTk#Rs%, °famRifh tatakesiRy SRl RKHIGHOLPS ARA dhe rRisknegst her

havi nga jotal ,resin coat &_'hi clgness_ of 30 to 120 Jerr]lm .and passing the
resul t iché ?%\*ﬂm.?fe ye! WM\WF@{? éﬁ%‘étmlﬂ'ﬂg\/i ng a
dept h of. {[Oﬁ’?i"qb’gersr] enbossed thereon and a press roll ‘built up of a flat
rol I, ifi? %¥X°8ide of said backing paper is in contact with said

press roll, Q{Fﬁrrgg%n cloggihré%%igdt oget her thggjggg‘si Qg' gpgﬁﬁol%ﬁjééigggf sai.d

resins. -6- e above-Tenti ohed . jeCtsTand fe this -
oo ALY T oL, 20" 180 W e apparent. - and the
said backing paper having a smooth back side. | -
A_cco_rdi.n_g. 1_:_:0_ another aspect ‘of the bresent .im'rent-ior.x., there \-/
is pro_vided a _m'ethd for making 'em'bdss_’ed _p‘roéess paper 'fdr
t:ansfer, adapted to be used for férmihg a dry fﬁpe of
synthetic leather, which compfises'thé sféps pfi' '
extruding é mixed resin of pclyprbpyléne with
polyethylene onto the_ surface of a “backing 'péper to_ a
thickness accounting for 50 to 20 % of a tOtai resin'coat.?
thicyness . : | and, at the same time,-extruding a"
hqmbpolypropqune resin onto the Suffade of said resin to a
thickness accounting for 50 to 80:%'of'éaid total resin coat \
ocat, thickness of 30 to 120_um, and | o o
depth of 20 to 150 num _emb_os_sed thereon and a press roll built \.xp'
of_g_f;at_ro;l,,while thé back side of said. backing papér is
in'lcontact_ with . said  press roll, thereby jamihatihg

together, embossing and solidifying said resins.



under st ood by reference to the fol llowing description of an erbodi ment of
the invention in conjunction wth the acconpanying dramﬁngs wher ei n:
Figure 1 is a diagrammtic sketch illustrating how to make an enbossed
process paper of this tnvention by the nmethod of this invention, and Figure
2 is a sectional 'sketch::illustrating an enbossé&d process paper according
to this invention on an enl arged scal e. An enbodi ment of the present
invention will now be described in detail, by way.gf exanple. Wth
reference to Fi guFbel ahawementinned anmmtical |y dbieatet 8pdt tﬁeﬁ‘?ﬂl@ﬁ?l ve
met hod for making patterned process paper. For the back| e S
made of heht -this stiavention raF1 dpaplae BARRRY a Uei Bﬁf:aaf‘ gh%o w

bef oro | (BRRRR] (RBPAEE rﬁfe?% 2ttt %ﬁ%vtixnsr]ﬁﬁﬁnifd'ﬁfif PP n
o "a bol SHEBEgFERE Axiire %@%‘emw el o EPOling agplfaRR ok, oF ol 07,
ﬁé ) uprapainfus DYk CPRR" SHAGRART B MRS TR e
iiiéfx??&2%%%%@%*‘??d§‘?’é“§$ﬁ§‘#§%§%§%ﬁ‘28§?2nZ resin having a ﬁé‘l L il ow
rate of 1-100 g/ 1Pjgube hishd Saexgraaadtiiler osigétch Sedaudtrating how
to make an 'enblossed process paper of this invention by the
method o.f fhis invention, and

Figuré 2 .is a sectional sketqh illustrating an.

émbossed pfocess paper according to this invention on an

enlarged scale.

An embodiment of thé present invention will now se. described iﬁ "
detail, by way of exémple. _Hith reference to Figure 1, there is diagrammatically
ﬂlxjstxatedﬂleinvmtiwemﬂndfa'mldxgpattemedptmpape. For the backing paper 1, use

is made of heat-—resisfant, ‘neutral paper having a weight of
100-300 g/mz, which is | preferably treated by corona
— discharge just before it is guided just below a coextruder ., .
Shown af 2 | is a mixed resin of polypropylene with
polyethylene, which compr:ises 60-95 % by weight of a
bdlYpro'pyléne having a melt flow rate of 5-100 g/10 min. and
5-40 % b§ ‘weight of . a long chain branch-cont.aini'ng
polyefhylene .having a melt flow rate of 0.2-40 g/10 min.

This mixed resin is laminated on the surface of the backing



extruder 4b of the coextruder 4. The m xed resin.2 and honopol ypropyl ene
resin 3 are extruded at a total resin coat coverage of “30-120 [err], wth

t he thicknesses of the resin 2 and honopol ypropyl ene resin 3 accounting for
50-20 % and 50- 80 % of the total coat thickness, reSpectively. Shown at
5 is a press roll for guiding the backing paper 1 Just bel ow t he coextruder
4, which is bui]lt of a flat, raoll having a snooth surface. Shown at &4 S
a cool i n2P8F| } OEE‘?@&QJ}‘US‘P BTRY t BELEBERE tr O the i FoerdTvgerheteon a
pr e- enbogsed Lven pattern havi a depth of 20-150 [err]m - The backing
paper 1 $§?‘F3m%ﬁat% ER H°WPﬁT§R§°WQSHer€§SH.“ Zt,‘aé&“ghé BEEL Fhewas
t he homp PL@PY:_enes r €51 1S | am ed on_the.,resin 2. Just thereagfter,
t he resuﬁo 4f%g&?an’i nat e ?Zigagsigd ‘be 'er}%%n ?ﬁe”ﬁ?@?&"* olt?‘rg, 3 h2®EBBFi ng
rol |6 t@uiixabPe 4BSIE LnaNhdextfualP® 4 PACKLAY PARES el 22TBRSS
and solidify the Tamnate. Tt is noted that reference numeral °7- _
repr eseniémépd eyp2spyiehl reddd & Hfe t EReF1d6d0ht!t BE 1oAY Ted O | cbat
opposite to the press roll 5 for separating the |am nate fromthe.cooling
roll 6, coweSagéands 30+120dpa.t Wt thebaniecknd¥seesss PRBCredid 2
transfer made by the above- nentioned equi pnent- according to this

i nvent i cand vhombpolypregyilenel cesing 3s aridmintirigeaidrers0-20 Ref eswdcso-wi | |
now be made to how to nmke the enbossed process paper for

transf er80 a¥cofdithe totalhicoatnidridkness : hreapactivepyent Shown at §

is a press roll for guidiﬁg'tpe'baCking'paper 1 just below
the coextruder 4, which is built up of a flat foll having a \.J
smooth surface. Shown at 6 is a cooling 'r_ol_l.. l_écate.d just
below the coextruder 4 and in‘cluding ther_eon a pr_e.—.eml.oos.sed',
given pattern havih_g a depfh of 20-150 um. The ._backing
paper 1 is laminated _ .with the mixed resin. 2, at the same time
as | the homopolypropylene resin 3 is laminated on the Eesin 2.

| _ | Just
thereafter, the resulting laminate is' passed 'bétween .the
press roll § and the cooling roll 6 to fix the resins 2 and
3 .to_ the backing paper 1 and emb.oss' and éolidify the o/
laminate. It is noted that 'refére_n_ce 'r':urner'-al. 'I"re'pr.ess.'e'nts' a
release _roll- located on the side of the cooling roll 6
opposite to the press rol_l 5 Zfor-"'separat:lng tlhe. laminate
from the cooling roll 6, and 8 stands for a dry type of
embossed process paper for transfer 'médé by fhe ahdvé-
mentioned equiément according to fhis'invéntion, ﬁhich is

used for forming synthetic leather.



1) Sel ection and proportion of resrn used As dlsclosed I'n the

above- nment i oned Japanese Patent Laid- pen~No. 61- 242820, the m xed resin 2
of polypropyl ene with polyethylene is extruded through the first extruder
4a of the coextruder 4 onto the surface of the backing paper 1 to prevent
surging and inprove on ductility and neck-in, and:the honopol ypropyl ene

resisn 3 is extrug g hrough f}:l second extrlé%‘F i o;‘ t he _coextuder 4 onto
the”surface or reFegEENS e P]thé’or“em T 2 er &8y "PEAuEPngmakPosthe

t [ b tt h
ool AR aRe Rt ISR IS é%ﬁ%‘ehﬁ%@%%‘*eép&ae' LT T S

the — jhoeR¥R8hH! Wi't'ht)é ¥ e resin of polypropylene wth
pol yet hyl ene. u uct |qt(')ir}§ are achl eved by allowi ng the. m xed resin

2 extrudegl senacthensahaa?%oﬂt%rbwlf&mme& to account for 50-20 %
of the total” resin coat t propyl ene resin 3.
extruded onto thassdifselosEd r theadre saboveineheisnedn Jagamed’s @@tent O
50-80 % of the total resin coat thickness, thereby allow ng.  the
honopol ypabgyDpas Noosi6l-2428%0i clthe mmixed eestnrizc aif 1o Bpsropypensi ve)
than the mxed resin 2 of polypropylene with polyethylene - to account
for a hawfitbr pedvetdylene t bs aexteruded cthrowgkkhbes firsrk aadm:tudm; sance
the honopol ypropyl ene resin 3 shows heat resi st ance,

rel easabPfi theameemiquden; 4 apse Shrerswrtace nbssher bmétimg(azap@sl B 2in
the process or formn \éthetlc | eat her, the number of _times that the

process PApRFeXEn: SPFEHDS,ARAIBPRO¥R: PAn WSS idd t¥e ARG Neck-ime BRBcess
f\OL dry P{deHomopolypropylene resin 3 is extruded through the second

extruder 4b of the coextruder 4 onto the'su"'rface or release:
side of the resin 2, thereby reducing gloss variations:and
surface roughening (ribbing and spotting etc ) phenbmeha
~which are pending problems of the conventional process pamus,
caused by the = incompatibility of the mixed resin of
polypropylene with polyethylene. Cost reductions are
achieved by allowing the mixed resin 2 extruded onto t};e
surface of the backing paper 1 to account for 50-20 % of thé
total resin coat thickness and the homopolypropylene fésin 3
extruded onto the surface or release side of the resiri 2 fo
account for 50-80 % of t!'ig total resin ooatﬂﬂ.dcms,ﬂ:emby
ailowing the homopolypropylene resin 3 - which is hbre
eqqnonical (less . expensive): than the mixed resin 2 '6f-
polypropylene with polyethylene - to account for a haif'dr.
more of the totél resin coat thickness. 1In addition, since

the homopolypropylene resi;n 3 shows heat resistance,



of synthetic |eather can be |ncreased Reference w ||l now be made to the
reasons that the mixed resin 2 nust account for 50-20 [érr] .of the total
resin coat thickness and the resin 3 nmust account for 50- 80 %of the

total resin coat thickness. When the m xed resin 2 accounts for |ess than-

[err] the total resin coat thickness, it is too thin to play a binder role
‘in binding,the resin. 3 to,the backin

required r%]‘r? staflﬁél Iﬁ‘hvaﬂfll sigar aﬁﬁsgﬁgg Sfo S‘Q‘F T tBorthAsk effi ﬁd’e
neck-in of t bt $fling syiihi@ic 18&ndF, tAsinknb&i o Bmecastitis for
hi gher trﬂ’rﬁedéﬁsj{'err the total resin coat, the amount ‘of the resin 3 is
too |ow tW%&e@@ wm%&ﬁluﬁ&mm Benfe-(ied o Sherpricess fumdrly| peodugkion -
produce its own properties; heat resi stance, releasability and wear

resi st ancg. MQW&H&WOMMMM@% reapons r eady
stated, the mxed resin 2 consisting of 60-95 % by weight of a

pol ypr opyhane iy intxed npesih! awmidite ffcdurd®Oret 190920 %28¢ ke kdbal
wei ght of a |l ong chain branch-containing polyethylene having a nelt f-|ow

rate of @es3i40 apd) thicknesd art: thenppslinpisomustheacé®@sht £3r 50—
‘consi sting of a pol ypropyl ene hormpol ymer having a nelt flow rate of .1-100
g/ 10 ni n80ar% cuvextthedetiotalt resimyvamatonthitkness . TheWhensttiext micked 4a
for the mxed resin 2 operates at a resin tenperature of [err] while the
second exppg@erz mpecounts for less than 20 % of the total resin coat
thickness, it is too thin to .spl_ay a binder rol'e in binding
the resin 3 to the backing paper 1 - which is essentially
required in this in_-Vent:lO.n:g and " has no  effect upon
preventing neck.—i_fx of . the r:es_:l;'rlz 3 coextruded. ‘When 'the_
mixed resin 2 accounts for h_'igh'_'e'_r” than 50 % of th'e:' tétai
resin coat, the amount of the resin 3 is too low to produce
an economical effect, and the--.:ésin-_s 'is unable to produéé
its own properties; heat resistance, releasability and wear

resistance.

2) Operational condit ions

A) Resin temperature

As already stated, the mixed resin 2 consisting of
60-95 % by weight of a polypfopyliené -hév:lng a melt flow rate
of 5-100 g/10 min. and 5-40 % by weight of a -long'"éhé'in'.
bfanch-—contain:lng_ polyethylene having a ‘melt flow rate of
0.2-40 g/10 min. and the  homopolypropylene 'pesin 3
'consistin_g of a_polylpropylene. 'ﬁomopolymer having a melt ‘flow

rate of 1-100 g/10 min. are coextruded in this invention.

- 10 -
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for the honopol ypropylene resini 3" wor ks at a resin terrperature of
[err] The tenperature of the second extruder 4b is preferably

[err] lower than the tenperature of the first ext ruder 4a, as this
increases the. strength of adhesion to the backing paper 1 and decreases
t he degree of oxidization of the reI ease side. B) Line speed Accordi ng to

this invgnti resin Iyro Ienevmt Ienels
extruded ?ﬁg sur?’gt " ?r ‘t%e ’8 gé ? B e‘?‘n’t’l 7 _
W th t s r o] h' ce of hat resin
2 for Ia!tr?sni:::l?|rrg%9'b£9a('E aete i E?Fersgv\%lch%ﬁg gﬂ‘nengtego ‘béf)’ét en
" the cool r 6 tt e- gnbqssads t hgkeo an e flat
roll 5, WI thhkl?e bac 6 bgpg#’i‘?;geagao%ér%%apgr I'rs1n %(%nt%: geﬂqn’t he
flat roltedpes&eipdyoc maq,\umg he trie)bémgeratite bONthecBbEsH Bgtaddr
solidification of the resins 2 and 3. Thus, the resin nelts are forced into
t he deepsist ipopreterabllyt he enbossnent @0 t&eo&oabimgm:otﬂe tEppecgturecad thedi ng
to the density and depth thereof. In order to prevent paper

br eaki ng fids# i ngespenderon, 4sheasitdsspeedneirealséspr afir aldtyrémwgthn bed to
up to about 100 mimin. for a shallow say, [err] deep enmbossnent and to up
t o aboutaditesiomntof dhey breingspaper0O(l tandS8epredsep diimosiegnee of 3)
How to emboss and tenperature condition for coollng roll According to the
enbossi mEidization efi shenyedepge side.

B) Line speed

\_ According to this invention, the mixed resin 2-lof.
| polypropylene with polyethylene is extruded on the surface
of the. backing paper 1 concurrently with 'the
homopolypropylene resin 3 extruded on the surface of that
resin 2 for lamination, immediately after which the laminate
is passed between the cooling roll 6 having a given pattern
pre_—embossed thereonn and the flat roll 5, while the back
side of the backing paper 1 is in contact with the flat roil
5, thereby achieving the tight lamination, embossirig axid
solidification of the resins 2 and 3. Thus, the resin melfs
are forced_into the deepest portions of the ehbossmént on
the cooling roll 6, EOrresponding to the density and deptﬁ
thefeof. In order to prevent paper  breaking during
operation, the line speed should preferably be limited to up
to about 100 m/min. for a shallow, say, 20 to 70 pm deep
embossment and .to up to about 20 m/min. for a deep, saﬁ,

100 to 150 um deep embossment ..

- 11 -



wher ei n
enbossed

the resins 2 and 3 are concurrently {am nated together,

and solidified in an in-line manner, it is not' needed to divide
the process into two steps, as carried out in the prior art; the resins

are pressed direct against - the cooling roll 6 for enbossing, so

that an
i nventio

effecti ve transfer rate of alnmpbst 100 % is obtained. Thus, thrs

n is nmuch nproved in terns of. t-he effective

transfer $btﬂp‘t’h§ﬂ ea\aOﬁsLan%rtremmmgcqnﬁdﬁqmfqmcpoobirwesgll paper

8 rich
backi ng

cost red
rel easabi
possi bl e

re-used for t e process
tenperat g GfotCopeledediats’ &¢¢ikBt Othle PﬁéééLsOfiﬂdB? %"QGe gll ggi's

pref erab

in othag and. hono enert because the back si de of - t he

ngs kbt hRfegmbo d tpystem & thig gingentien of

paper 1 i CEar
"heat . resis

q'f%%lggg%hr eved Bég?hove n%\an he® pd? %ro‘fﬂﬁ%‘ﬁ‘e"?’g&c% éarfnrsear o)

Eébé FasgmbgiﬂggfﬁﬁdOf {E¥¥}§§tghm%ﬁ” nQaW%nn b?t

ry- pro uci'ng synthetic

'y in the range of [err] to because at [err] or |ower paper.

breaki ng drside! Yuto 19CCtHe dppibe a0 €RE! rBEins\Wairke piledsid ]a frebt gher

t he backi

ing paper curls severely, possrbly causi ng paper breaking.

The fol | eygdthek pethaenéabdl oRgWagsondr f & netbat 0 dutissd Inte, pPasd orvraEe &h t he

Pprocess

resulting process paper 8 rich in smoothnees :'and'

paper made by the present - 12 - .met hod as di scl osed herein.
effective transfer rate of almost 100 % is obtained. Thus,

this invention is much ' improved in terms of the

effective transfer rate.than the prior art, and makes the

homogeneity, because the back side of the backing paper 1 is

fully smoothened. = For this reason and - because of cost

reductions and improvements "in heat. resistance and

releasability achieved by the use of the polypropylene resin
3, it is also possible to :_lncreas_e:" the mmser of 'tiln':.es that
the prooess paper may be re-used for "nhe'"pro'ceés_ for clry;producing
synthetic leather. l ' |

The temperature of: cooling -water fed into the barrel
of the cooling roll 6 is preferably in the range of 16t to

38, because at 15t or lower' paper breaking is 1ikely to

occur due to rapid cooling; while at 40c or higher 'the -

backing paper . curls severely; poSSibly 'causing' paper
breaking. ' | '

The following experimentation-wasfperfOrned:to learn

the performance of the process .pap'er' ‘made by the present'

- 12 -
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Experinment 1 A mxed resin 2 of polypropyl éne wi th polyethyl ene was.
extruded onto the surface of a [err] thick~backing paper at 310t and a |ine
speed of 25 mimin. through the fiist ‘extruder 4a of the coextruder 4,
concurrently with a honopol ypropyl ene resin 3 being extruded on the surface
of the resin 2 at [err] and the sane |ine speed through the second extruder
4b of the 4, each .in an anount so as to account for 50 %of a

ext rud I n
t ot re?ﬁ%gg af® ﬁiaﬁ%&? hihe m Irmmediately . thereafter, the
Ianinateggggrg“EQQQEbetmeeﬁﬁa cooling roll 6 - whig¢h was al nbost uniformy

provi ded a [err] deep spotted enbossnment and through which-

corl 11 vt L LaBagahen ity Y53yt bpal bt oty fheher

roll to |lam nate tog r, enmpboss and e resins

concurr egialay éRtAAdLA- | dio SHHe MsubkiFatabyofalkd Ng 28" OgR'S THAMIE! blcking t he
pur pose of maki ng conparative process paper, the above-nentioned procedures

vere al spapell oxed i aha excadineonspeed aspt e heednof thiwugnedneesin
2 was extruded at [err] through the second extruder 4b of the coextruder 4.
| n order fiestetextrudeiodanmty thersddmtyuderocesscpaparrentdy agieh akl e,
t hey were exposed to each of varied tenperatures for 10 m nutes to nmeasure
thei r suhbaocpodlypsropyilenen yesdsi ndt being/extmndedcen bhe Nurpaee BEnteoku Kogyo
B resin 2 at 290t and the same line speed through the second
extruder 4b of the coextruder 4, each in an amount so as to
A, .accqunt for 50 % of a total resin coat thickness of 127 um.
Immediately thereafter, th_e laminate was guided between a
cooling roll 6 - which was almost uniformly provided thereon
_with a 120 Hn deep spottﬁéd embossment and through which
cooling water 23c passed —_and a press roll 5 built up of a
stegl flat roll to laminate together, emboss and solidify
the resins 2 and 3 concurrently in an in-line systen,
fhereby making process paper 8.
For the purpose of making comparative process papér;
. the above-mentioned procedures were also ‘followed with the
~ exception that another feed of the nmixed resin 2 was
extruded at 310t through the second extruder 4b of thé
cc_:extruder 4.
In order to .deter-ih:lne how many tiﬁes these process
papefs are recyclable, they were ‘exposed to each of varied

tenperatures for 10. minutes to measure their surface gloss

with a glossimeter (VG-10 'madé by Nippon Denshoku Kogyo

- 13 -



K.K). The results were reported in Table 1 (60 degree gl ass). Table 1

Process paper 8 Conpar ative process paper Initial gloss . 23.0
23.0 [err] 23.0 22.5 [err] 23.5
19.0 [err] 25.0 15.5 [err] |, | ar gel y
vari ed | argely varied Fromthese resutts, it is noted that the

present process paper 8 is superior in heat resistance and  the nunk#r
of recycKi.Kg)t o Thiec reemidia wers repoptedtincTgbbectS6pajrmree glasa) when it
is heated and dried at a tenperature higher than that used conventionally.
Experinment 2 In order to learn the déapd® bf thernal degradation of the

process paper 8 nmade in Experinent 1, it was 10 tines repeatedly heated in
t he atnosphere at [err] for: five mnutes for warp and weft tensile and

tear strepngth tests. — %e-oreesul_ts.are et -ogg._-ln Tapre Z__Tapte 2 W
Weft Tensfle strength t pSEOCCRP PARY 1B5mp 1PPPRERTALHPERFeRP BABEF | est
170 gr Initial ég%sg[] - 14 44 0_The”se rasults show.‘; ap the present
process paper § i § much|superior’ 1n_tensille and tear strengths to the

: 150c Lo 28.0. - - 22.5

155¢ - | 23,8 | 19.0

160t . - 28,0 | 18.s

170¢ '-iargely-varied-'~' - lérgély-varied

From thes,é'results;' it is noted i:_haf ‘the 'pre.sent
process paper 8 -is superior in  heat resistance and the
numbei' of re'cyc_li_ng-' to the conventional ," Ié'cmpa.'r'ative process
paper, even when it is heated and dried at a température

highgr than that u'séd convenfiohally.'

E#periment 2

In order to learn the degree of thermal degradation
of the prddess paper 8 made in Experimént_I, it waé ld.times
repeatedly.heated in the atmosphere at 140é”fbf'five minutes
for warp and weft tensile aﬁd tear strehgfh' tests. The o
results are set out in Table 2. "

Table'z

'Warp Weft

frensile strength test | 19.5 kgf/15mm | 12.0 kgf/15m

Tear strength test - 170 gr ' 181 gr

- 14 -
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~ conventional, conparative. process paper,.indicating that a dry type of

hi gh-quality syntheti’c | eat her can be produced by the use of t'he present
process paper, because very high tension can be applied thereto. As
recount ed above, the process paper according to this invention and the

met hod for making it have the followi ng various nerits and so are of great
I ndustrial value. 1) The present process paper is much inproved in terns of
heat” resi st ance a&g rel easahil ity -and the nunber of recycling at the tine
of forning synt hetPESLoZORHLELE &Fhate G RRALRE RFQFRFLBRPSFAS) s
formed of a hbspomokhpsoperdper tesiterkdlienGrmil esinastordldilits 7€62¢hand
melting tenpe i r of ..t he conventional terial (a

pol ypr opyl ene?%%f}é?‘g?ﬁ%ghetc%g‘%ta&%@%e( ﬂrtgvgeffofﬁpeea?fs %‘?}gﬁ%‘g%n?nﬁfl@ﬁi al
St andard No. & dz@2typeecofi highoiqualdty E30rthetifesteathditdam bé Rockwel |
Har dness of | . o) +BNGE ot e | r ne with

pol yet hyl enep#gégg'%raﬁdg gﬁtbo%'?ﬁelagur acg%ﬂd}cgrr%w%%ﬁ%ﬁ’cur rently

with the honoPBPPPR8pYPENeRLgl; fFe@eiondsdrohe atmlisq;f fehaxretos he ni xed
resin to simltanksugbgouatiedaaboveyeither proydeess pish:s ddsbidiRgt Bot he

resins, the rgsi lts cone ;bul Ky by.caontact w,t.h t rojectyons of the
enbossnent onﬁtiﬁg gﬁ%s&&?ﬁ& il %ﬁeyn&eéé’ﬁ%nfqrh@‘%%ﬁ r}'ret'eg'ﬁl e hFR®ness. In
addi ti on, thefokiawinggvasionscomerdids amd sooper ohfgredtai indgs thial
original shapgg@f. the two layers -15-

1) The present process paper is much improved in
Y terms of heat resistance and releasability and the

number of recycling at the time of forming synthetic
leather, because the embossed side (release side) is
formed of a homopolypropylene resin having a hardness
(J18K 7202) and melting temperature higher than those of

- the conventional material (a polypropylen’e/poly-e_thylene
mixture). (J1SK 7202 means Japanese Industrial Standard
No. K 7202. The title of J1S K 7202 is Testing Method of
Rockwell Hardness of plastics). _

2) Since the mixed resin of polypropylene with
polyethylene is extruded onto the surface of backing
paper concurrently with the homopolypropylene resin

o extruded onto the surface of the mixed resin to

-/ simultaneously laminate together, emboss and solidify
both the resins, the resin melts become bulky by contact
with the projections of the embossment on the embossing
roll, increasing the total resin thickness. 1In
addition, the resulting resin coat has the property of
retaining the original shapes of the two layers |

=15«



and comes to have an effective transfer rate of alnost 100 % thus
making it possible to have a deep enbossnent. This alsO renders it
possible to achieve honbgeneous transfer of an enbossnent for

hi gh-grade calf, kid, kip types and type of |eather . products
required to have a relatively shallowy, finely and honpogeneously.
spotted- pattern. 3) Wth the enbossed process paper nmade by this wf
i nventi o@nchavéenesa tonphavel yan f efifectdve transfert rate cofistaluoyt
possi bl e to obtain enbossed synthetic |eather-in a honbgeneous and stable

state, BOPau¥e thus jmakipg ‘i cppsgidbde: ki hgveefdecdeepagmbmsanent. t he
back sideggye to off-'eg?ggsing such as_ fish eyes,. bubbles, water
streaks, T®4§gi riytSQat FAPAERG. ribs BR&’&B&FamFﬂui%ﬁ?iﬁﬁFchhﬁﬂﬂﬂ%ﬂ%&P%one
to appear,.] faorrm of "off-enbossi ng _defects” sugh as nsi.onal i nkl es
and \a/gvyté'&g’gtsé;?- %g '8n %‘L&?W—en% _gﬁrenﬁgggéﬁrﬁﬁﬁce%%igapéfp‘?t)r ip
transfer t 0 sed a6, .f ' AVARS nthet i,c at her,
sai d errbggg%%op%g'gésggg’gse%%C'&%rtihgﬁgr%cg’%g%g%efrf%) ,ﬂg Ilfaay‘Lee(ra ot

m xed fegma&%»equi.p%wiwwpe Wishia 180! YhdY| RBfob@lkBaALEY OBddiR el face
of said backing paper (1) and a | ayerof honopol ypropyl ene fesin (3
pattern. o - - B -

3) With fhé"emboé§ed préeesé' papef made by this
invention having a: qompletély ‘flat back Sidé. it  is
conStantly:pbésibleffo'thain'éiﬁosggd.syﬁfhétié leather in
a homégeneoug'_éﬁd 'sfab1é .§t§t§; _be§aﬁse..it_ is free from
"paper-néking defécts” appearing!qh fhe-back side due té off-
embossing such as fish éyeé; bﬁbbles;. ﬁéfer_ streaks,
sagging. satini2iﬁg; ribé and cqntamiﬂatibn, which otherwise
come to apﬁear.in the form of "dfféenbossing defects” such

as tensional wrinkles and wavy'edgés.
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| ami nated on the surface.of said mixed.resin (2), said layers. of resin .
being lam nated to give a resin coat--ef-atotal thicknesf m M

the thickness of said |layer of mXxed resin (2) accounti nEI ” Ilumﬂum
of said total resin-‘coat thickness and the thickness bf Sai'd Mayér of

honopol ypeiyausene resin (3) accounting for 50 to 80% of said total resin
coat thiTRNESS, said resin coat havi ng thereon a gi ven enbossed

pat¥ern havi ng dept.h 150 and sai d _backin aper havi ng a
smoot h back si dgl.' ZRLA %b?%%#?o?rﬁé’%g?g BﬁBSEng -r*?ﬁ-fgﬁﬁgggﬁgpera(‘#ﬂted
transf er,, agapt o] u f,qr. form pe, ety eat her,
- whi ch cg’r?prigges&??u% s%%ps%ggsig‘ﬁ rgdiranlg[érgaet 'xé/edg)rfesslsﬁ’tﬂ?%ﬁ%f lpeééyhfﬁ}%)'pyl ene
Wi t h polyiatdidssacmbdebs papar caigfisBRe Bicking lpaeki(my 2 2yer of dixed eesan (&) akness
accounting for 50 to 20 % of a total resin coat thickness and, at t he
same igodlypropiensgli Rith pIlyEntderi@pihginated on Hhensar faceswf ace
of said resin (2) to a thickness accounting for 50 to 80 % of said total
resin ceatid t backiags, paped n{ Xpd ambi a ( Byenof hesipslpnoppbénep repin 3@
resin (3) -17- t oget her havi ng a total resin coat thickness of 30 to
120 pm lamichatestiony the swsface ngf | aaidandxedt weedna (@doling roll (6)
havi ng a given pattern having a depth of .20 to, 150 enbossed topgrf%%rl and
resin coat

) R - m
a press rol | (5jaid lpyerg ohiregin being laminated to Zive &
thickness of 30 to 120 um,

the thickness of said layer of mixed resin (2) accounting for

50 to 20 % of said total resin coat thickness and the
thickness of said layer of homopolypropylene resin (3) accounting for S0 to 80% of
said total resin coat thickness,

séid resin coat having thereon a _given embosse_d
pattern having a depth of 20 to 150 um, and -

said backing paper (1) having a sinoofh back side.

2. A method for making embossed process papér for
fransfer, adapted to be used for forming a dry type of
synthetic leather, which comprises the steps of:

N\ extruding a mixed resin (2) of polypropylene with

polyethylene onto a surface of a backing paper (1) to a
thickness accounting for 50 to 20 % of a total resin coat
thickness and, at the sane time, extruding a
homopolypropylene resin (3) onto a surface of said resin
{2) to a thickness accounting for~ 50 to 80 % of said total

resin coat thickness, said mixed resin (2) and said homopolypropylene resin (3)
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roll, while a back side of said backing paper—(I) 1S in contact wth

said press roll (5), thereby -lamnating toge

solidifying said resins (2,3). 3. ‘A nethod as cl a;@ﬂm“!mﬁ “rm“]vvherel n
said mixed resin (2) is coextruded at a terrperatu X0 §err] through
a first extruder (4a) of said co-extruder (4) and sai d honopol ypropyl ene .
resin (3) iteERPEXtPUIEE at a fenbeFaturesin 2802t o thd Gtknteﬁrsou@% 30%sctondws
ext ruder ,1(4b of said co-extruder (4), said coextrusion being carried out-
with thet %n%ié‘r‘auﬁ"g of said first extruder being [err] lower than the

tenperature Of said ES%%’J?. ede?ersulting laminate between a cooling
roll (6) having a givan pattern tgaving a depth of 20 to 150
um embossed thereon aa_d a press roll (5) built up of a flat
roll, while 2 back side_ of said backing paper '(1). is i_h-
contact with said' press roll' (5),'-.ther'eby laminating
together, embossing and solidifyin§ said resins ('2',3)..
3. A method as claimed in Claim 2, wherein said
mixed resin (2) is coextruded .at- a temperature of 290 to u
320c through a first extruder (4a) of said co—'_a:tmiei (4) and |
said liomopolyprop'yl'ene_' resin (3) is cbextrudeti at a
temperature of 280 to 3obt through a second extruder {4b) of
said co-extruder (4), said coextrusion being carried' out with
the temperature of.said first extruder being 10 to 20°C loﬁar than the |

temperature of said second extruder.
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