A PRESSURE SENSI TI VE ADHESI VE LABEL SHEET BACKERAURD R

THE INVENTION 1. Field of the invention TEe present invention relates
to a novel pF sigeppe! adhesive {abel sheet conprizsi Ag a | ablel lof .a
pl asti*fc fil F@@%g’ggﬁ% a pressure sensitive adhesive |ayer: “‘Mbfe “"I. °
particul arly, i I s-to=ad pressure sensitive Tabel sheé&f conprisimng -

pol yet hyl ene fil m whi ch shows excellent appearance when | abel nmarks are
printed on it and can be handl ed snmoothly in the process using an automatic
| abel i ng machi ne. A2PRESSURBISONSITIVEcAPHBESTVELABEL SB&EET ful | abel s
are attached to many commercial containers for the purposes of

adverti senent, good appearance of design and the I|ike. The | abel s are

general ly attached to contai ners automatical g‘é?hb transferring the
adhesi ve | abel s having a prEACKGROEMD: O¥eT éélV\FeNTﬁQﬂ-‘%ri al froma

rel ease paper of a_label tape to the surface of the containers by using an
aut omati c | abdl Fiekd obbledinentiote | abel tape is general ly prepared by

| 256l marky pri nt cHPGnPreSe) AnPERLiaSe (AR Thr BUGRYS! IRKRSSOST SERTEG e
o the shape GubeRESnanel Shedt ColpFhink SHAbeIE R plaghitt pIAFRIR WUE o
censi tive adnBSvert asH B A ERDE Akt [ Moler B RuGAY, BEFRIRS, t0 5.
a filmof a spifs Bt §bh&ltive label sheet comprising polyethylene film which shows
excellent appearance when label marks are printed on it and can be

handled smoothly in the process using an automatic labelling machine.

2. Description of the prior art
Beautiful labels are attached to many commercial containers for
the purposes of advertisement, good appearance of design and the like.
The labels are generally attached to containers automatically by
transferring the adhesive labels having a pressure sensitive adhesive

: material from a release paper of a label tape to the surface of the

v

containers by using an automatic labelling machine. The label tape is
generally prepared by temporarily attaching a label sheet of 25 to 250 um
thickness having label marks printed on it to a release paper through a
layer of a pressure sensitive adhesive material and then by cutting out

the label sheet alone to the shape of the label.
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Fo A film of a rather stiff material, such as PET, PVC and the like,
i has been generally utilized for the pressure sensitive adhesive label

! because of easier operation of the labelling but a film of a soft material,

This Sheet Has Been Re

W



-2 - such as polyethylene and the |ike, has not been utilized.

However, whe pr stiff material, such as PET, PVC and the
like, is utilfiTH% SHEET &AASH bn a soft fiexitbl eScantaimner s physical "~
properties off the REPLACEBNNot fatch the f1exibilfty: off ther -cont aj ner "and
wri nkling and~tittrringare often forned. Wen:® t hey”7are forneds the shape” of--"
the label is defornmed and the appearance of the printing is deteriorated.
For solving the problem a pressure sensitive adhesive | abel nade of a | ow
densityy polyethylene filmas a | abel for squeeze bottles was disclosed
(United St at esuehtampolyetiayiensandrihestikedugs npt beemmdilizedsi ti ve adhesi ve

| abel § generally tend to becone e fragile whep they. aqre printed. \Wen
the printed pressuﬁgog’éﬁé’i:t"f’b%n L§Qfea Father f?dn?w qdéﬁ%’i‘taf PET, PVC

CubSt tat e havitt ERedis s YL TG gdRbRLo ok Pratien s o0 Chedi sical

d | abel h N f
Gl ongat 1 on of RABSCHBEET s i SiidiRdhch UK FRRE t’%‘éf R ieiner. apdes
di f76Ulty |0 LHE\GRGs Ald Bal Ll ermlle Wiqsyth@ St %db ehaune gl

the | ower stifTness venti ona transpar ent | I"1s

a probl em t hatoihpt feh AR KSASR R SHRY YRe ChEBE yamenoft heiel 3hehtitRy ks
are ptinted orf th %ﬁrm and thg appear anceeasﬁﬁ %abe i's |nfee?ﬁ§ Y
SUI\/I\/AI*?Y OF THR tDMBERHe@N The present invention accordingly has an
objecf to provide a

For solving the problem, a pressure sensitive adhesive label made

: of a low density polyethylene film as a label for squeeze bottles was

disclosed (United States Patent 4,587,158; Re 32,929). Pressure sensitive

. et e e

adhesive labels generally tend to become more fragile when they are
printed. When the printed pressure sensitive adhesive label of a low
N density polyethylene disclosed in the patent described above is attached to
a substrate having flexibility, the label may be fractured because the

printed label has a lower tensile strength and cannot follow the

elongation of the substrate. This label has another problem that it causes
difficulty in the operation of the automatic labelling machine because of
H the lower stiffness.

& Conventional transparent polyethylene films have a problem that

printed marks do not show up clearly when the label marks are printed

on the film and the appearance as a label is inferior.
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SUMMARY OF THE INVENTION

The present invention accordingly has an object to provide a

pressure sensitive adhésive label sheet which has excellent appearance

This Sheet Has Been Rei aced

Hllllll IIIIII lI I




pressure sensitive adhesive | abel sheet which has excell ent appearance

3. when a | abel mark is prlnted on a transparent_filmor on a white
opaque film fetows—the ion of the s~ubst—rarte wel | feven .after- being .
printéd and caritie Sk @g‘% thly |nthe processrby an automatlc -t

| abel I i ng machi ne. REPLACEQ(ten ve investigations under t aken by the present
I nventors w t H=-tte~—00h] ect descri bed above |ead to a discovery that a

pol yethyl ene filmhaving a specific density, a specific tensile st rengt h

andaspeC|f|c 1%s§8§ceif|%mis eée cti v for achﬁyirrlfg_theo
presept i nventYhisE Adé TEfgIee nﬁ"EéF%nto B ‘éﬁ‘?c‘g opaque
Tous i e, Pr CEE iER RGO AF BE. tggg%gma AP pdpEaod bag gnmed

suitaple for ansparen

respectively, 5 éifr?%renjgﬁlgdlé?i Eﬁl%oE ﬁY‘”tﬁg rocess by JH%\% Yﬁ’ﬁb Q4 elhn
prOV|bes inaftirst e I ment, essure en5|t|ve esi ve | abe eet
whi chi conpri sggaghimabel film corrprl SI ng a polyethylene resin of a denS| ty
of O. g925 to 0.950g/cnferr] as the mai n conponent thereof, having an
average of the tenBixdtensiveangédtigdatidieuBeriakest bpmhe@deéém IrfRsitds with
strength in the TD direction of 250kg/cnierr] or nore, a 1% secant nodul us
to the VD dir elsé iobjeatfdes2bliedt abo&dVedd)/t6 d eisdoveny thae Dipobydthyl&rie &ith a
gl ossi of 80%or nore and a release paper lamnated with the |abel film

t hr ough a | aybeviig a spedSorderssétysia ispecifanbessile steengthaind A4 spepfovilded
is alipressure sensitive adhesive |abel sheet which conprises the |abel

fil m*descrl begecomey Blmpis effectivn fothachigving dhehebieot. dhe pyesent invention

has been completed on the basis of the discovery.

« Thus, the present invention comprises Inventibn 1 and Invention 2
suitable for a transparent label film and an opaque label film,
respectively, as described in the following.

N Invention 1. A pressure sensitive adhesive label sheet which
comprises a label film comprising a polyethylene resin of a density of
0.925 to 0.950 g/cm3 as the main component thereof, having an average of
the tensile strength to the MD direction and the tensile strength to the TD
direction of 250 kg/cm? or more, a 1% second modulus to the MD
direction of 2500 to 5000 kg/cm2, a haze of 3 to 15 % and a gloss of 80 % or

more and a release paper laminated with the label film through a layer

of a pressure sensitive adhesive material and a pressure sensitive
adhesive label sheet which comprises the iabel film described above,
printed on the surface thereof and cut out to the shape of a label and a
continuous release paper laminated with the label film through a layer
of a pressure sensitive adhesive material. The label film may be

additionally provided with the property suitable for printing by a surface
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out to the shape of a label and a continuous rel ease paper lamnated with
the label filmthrough a |ayer of a pressure sensitive adhesive material.
The | abel filmmay be additionally provided wi tsh the property: sui t’afé[_e: for

printiing by a su . L I T - -
treat frent . frﬁ?%%%%ﬁéé BeE@EEi ment, the invention provides a préssufe
sensi tjii ve adhesi ve..lall Heet lich conprises a label filmconprising a
pol yethyl ene resin of a density of 0.925 to 0.950 g/cnferr] as the main
conponent thereof and 5 to 15 weight % of titanium oxide, having an
average of thdTedBeNe strength in the MD direction and the tensile

h i he TD i ' 250 ka/ . 1% .
ol §5 i n't ho N dEPEEHTN Jof 2B SGesbtor b ACHER V¢ AL S high
modul §s i n the ND df . | | |
i im fhr ough Sordkaren 1AERF (R Beieli SRR ORNTHIIBHE VET oF pugiEey Ui
1 {hr o e : _ A
e 1111 m oo R0 7 S URATRRR HE BORTE BB oot U kol MY L ISR PRI 415

the shape of aflbsliuedxd HUVIRBOUS avekE4S Bf RRBHensAE H2EAELNIh tHNRD
| abel §fil mthrough a | ayer of a pressure sensitive adhesive material. The

| abel { il m magiReetasttianidofiad bendileo¥trdagthi fohtH €D RigReidry of B50aRkEfthdlor
printfng by a surface treatnent.

more, a 1% second modulus to the MD direction of 2500 to 5000 kg/cm?

and a total light transmission of 40 % or less and a release paper

laminated with the label film through a la.yer of a pressure sensitive

adhesive material and a pressure sensitive adhesive label sheet which

comprises the label film described above, printed on the surface thereof

and cut out to the shape of a label and a continuous release paper

N laminated with the label film through a layer of a pressure sensitive

adhesive material. The label film may be additionally provided with the
property suitable for printing by a surface treatment.

Other and further objects, features and advantages of the

invention will appear more fully from the following description.

DETAILED DESCRIPTION OF THE INVENTION
The pressure sensitive adhesive label sheet of the invention

comprises a label film which comprises a polyethylene resin as the main

component thereof.
Kind of the polyethylene resin utilized in the label film of the

invention is not particularly limited so long as the polyethylene resin has

L A Ak 8 TS AR
.

the specified density. For example, the polyethylene resin can be suitably
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O her -and further objects, features and advantages of the invention wll
appear nore fully fromthe foll ow ng description. The term " MD
direction" neaps——gachi-ne-—-di-t8cty on" and i's.the;directionzintwhich a.filnr.
nmoves~when t he| THISTBHEET HAGERERDY t he nechani cal ~ prrocess. ~..c > The term..-
"TD direction"|nmeansRERiAGEBver sef direction” and is the direction which is
at right angl es—to-the—bdirect on. DETAI LED DESCRI PTI ON OF
THE I{\IVENTI ON The pressure sensitive adhesive | abel sheet of the

i nveniion coONRLi.Ses I3l [ rise I I h Q,,8S
the mbin conBORAL FroEk apriow GeHSHY SRy SORPIeRR L OPED, MR £nEEENNTS
in the | abel fj ' ' | t td I | 40} ; I as
the pbl yet nyl SRETEEERly Ry HECILL BB CoroR bl BAR At hege o Tl oithia 1B

pol yef hyl ene ggsity palyetityleHt (BIDBE). selected froma | ow density
pol yet hyl ene (LDPE)" and/or a linear |low density polyethylene (LLDPE) or a
bl endj of these natBehsity off the poljeghyldassiesin pallyaidfuretiee [dBdPHilm of the
Density of the polyethylene resin utilized for the label filmof the

i nvention is igeeatiod isi gendrmlhange the amned FHomo 0028 Gog0 @G rg/¢mandnd
preferably in the range from0.940 to 0.948 g/cnferr]. When t he
densifty is | guefetably on $B8 rgngeatrom 0040 t4 0 cmdr educed and troubl es

t ake jpl ace during the automatic | abelling operation, Wen the density is

hi ghdr than 0.950 Whes the fengitpds legs than §iR3mekmy therwiffness is reduced

and troubles take place during the automatic labelling operation. When

the density is higher than 0.950 g/cm3, gloss of the surface is often
inferior.

When a single kind of the polyethylene resin is utilized, the range
of the density specified in the invention is naturally the same as the

N range of the density of the polyethylene resin utilized. However, when a

blend of two or more kinds of the polyethylene resins is utilized, the
range of the density specified in the invention is not based on the
measured density of the blend but on the calculated density of the blend
from the densities of the component polyethylene resins and the
composition of the component resins in the blend.

The density of the individual polyethylene resin is measured
according to the method of Japanese Industrial Standard K-6760.

Melt index of the polyethylene resin utilized in the invention is

preferably in the range from 0.1 to 8 g/10 minutes and more preferably in

the range from 0.5 to 4 g/10 minutes.
As the polyethylene resin which is the main component of the label

film, a low density polyethylene (LDPE) and/or a linear low density

4 R e
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I nferi-or. Wen a single kind of the polyethylene resinis utilized,
the range of the density specified in the invention is naturally the sane
as the range of .the density of the polyethyl ene re5|n utldlgeq However ,
when & bl end of} T of the po1yethy+ ne.resins ig utlllzed

t he range of t %géﬁﬁgﬁmﬁsﬁ$ﬁled in the |nvent|oﬁ i s not based on the
nmeasur ed densit on the cal culated density of the blend
fromthe densities of the conponent pol yet hyl ene resins and the conposition

f e OO ASRLSE LT B Mg, o e SpA R Y Bt

polyethylene In-i's

I ndustrial  Stapdasd) éﬁ;?l 33 df’E‘laé 2Bk S QRz68IUES osin (com ?s&i‘%'nt wHigEXs04 the

polyethylene resin-uti I'h t Invention 1s preferably I n the range

from0.1 to §)1ghddfd @W&eﬁ‘sﬁ@y?& femméx% %'dya'mghh&eﬁﬁwqadw@my@eée 9 4

g/ 10 m nut es. he polyét hyl ene resin whi IS the mal n conponent
of the | abel preferably heiMzddnambugdleyet hyl ene (LDPE) and/or a linear |ow
density 6 pol yet hyl ene
(LLDPE) or a bl en®Diifert hddétivas edorlentivrdlly wiiljhedéefoai polymeyst butknas
(HDPE) can be utilized. A resin conposition which is a blend of a | ow
density pol yemftistatic agemts, hibyicadires aggnim bjetting erevestipgedgantsiandithe i zed
anong them O her additives conventionally utili zed for polyners,

such as ant.éxk@mraaxdmwtabbbﬁ@mnwg iay tine spatierid kefnh ep n§ I gvitgEnt s
and the like, may be wtabl rised in the mateyial abel film
wi t hi‘n the réhﬁé‘a{lﬁ%t ?-T'IEhQ)B J@éﬁ n& he mwendiparsingt gdyersil Y

ff d. f h be d di

: nee?y&f or 1 a conpth i«éo alrblspop @%yﬁg%ﬁﬁﬁi%&'&?gﬁ@#ﬁ?rf 6‘?%}%% o
T

but yar i ous GORFHEY GR lﬁé?a%i‘&be "ollyehgiene il ABatBE Tt afBHoR Rk n

whi ch s gengrahdoy "1‘1&4 2SS0 e JHEbYEAAN SPEE BRI ABEphPRCLISE limited

but various conventional methods, such as the method of inflation

N molding which is generally utilized for polyethylene resins and the like
other methods, can be adopted.

The label film of the invention has specified properties other than
the density. The average of the tensile strength to the MD direction and
the tensile strength to the TD direction measured according to the
method of Japanese Industrial Standard Z-1702 is 250 kg/cm?2 or more
and the 1% second modulus to the MD direction is in the range from 2500
to 5000 kg/cm?2. The label film has also the total light transmission of 40
% or less (Invention 2) and is provided with the property suitable for
printing.

The physical properties of the label film of the invention described
above are the properties immediately before the label mark is printed on

the film.

vy
(2]
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ot her wet hods, can be adopted. The |l abel filmof the invention has
speci fied properties other than the density, The average of the tensile
strength in the H?% % eterrS|Ie stfengthrln tfhe»TDdlrectronq
measur®ed accordi rqg é@ﬁb%é %g pf Japanese |I’ldU‘St’1’I al St a«ndaerd Z- 17@2 L
(avail able on M _dir S |n he range from 2500 to 5000 kg/cn{err]

The | apel filmhas also the total Iight transm ssion of 40% or |ess
(enmbodfnent 2) and is provided with the property suitable for printing.

are PhE e opert s ol himisrageo) thisr frasile, SiPhgbh tehie PLDpHRERERRT Hpe ©
i roct] on andepsile stsngth S AFES ?ﬁfecf“m?'hgf 4 abeE AR 50?10?'}1?‘%@“‘? BE 4260, 1,
of the invent}{g@g{zso%ggoretg/f&%? ef F 3REY an@0rdb9b ?ér%l)l r30@'0re

and noye pref en the average tensi

strengf h of ther b 0g} hotd When %ﬁ@ éﬁé}agzﬁ;@nﬁﬂécsr&&&gdh of E!@e flabep ﬁﬁﬁ%ﬁs

fragile by the 8ecrease of the tensile Sstrength after the printing. The
tensilp strengtd tdhnt R80 RSIYEE, NHeLHBN bbedlas RashE i} BheRRFedddTof the
becausg of the material properties of polyethylene. However, the tensile
strengt h i s sebkilel etténgthhioftef othd heriapig.catPlon tehsilee sftrémgﬂn éthehe

i nventy on when it is about 300 ]

polyethylene film has a certain upper limit because of the material

properties of polyethylene. However, the tensile strength is sufficiently
high for the application of the film in the invention when it is about 300
kg/cm?2 though still higher strengths do not make any harm.

The 1% second modulus of the label film is particularly specified
in the invention and measured according to the method of Japanese

AN Industrial Standard K-7127. It is in the range from 2500 to 5000 kg/cm?
and preferably in the range from 2600 to 4600 kg/cm? to the MD direction.
When the 1% second modulus of the label film of the invention is less
than 2500 kg/em?, a large number of defect products are formed during
the automatic labelling process and, when the 1% second modulus is
more than 5000 kg/cniz, the film does not follow the deformation of the
substrate sufficiently.

The 1% second modulus is the property corresponding to Young's
modulus and can represent the stiffness of the label film of the invention
more accurately than Young's modulus.

The haze of the transparent label film of the invention (Invention

1) measured according to the method of Japanese Industrial Standard K-

7105 is in the range from 3 to 15 % and preferably in the range from 3 to

e A e
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kg/ cni<err] though still higher strengths do not nmake any harm The
1% secant nodulus of the label filmis particularly specified in the

i nvention and f =aceorgry to the Znet hod ©of ¢Japanesg dndustricals  -.
St andard K- 7127%%%53{@ Bgémetquest) .7 ltrisintthe . range.fram 2500.t6...-
5000 kg cnierri] andRBPEAEAbIy i§n the range from 2600 to 4600 kg/cnierr] in
the MD direction. When the I%secant nodul us of the |abel filmof the

i nventijon is | ess than 2500 kg/cnjerr], a |large nunber of defect products

are Tored duo 50 e 1AV Geh@R il Y OE550308 1 agpobbinde arant

nodul ust i s err], | m does not ow t

| on Qfiddag ﬁ%gfzéf‘éxﬁ Bl 6Gie"When the value dNEhd ¥a28G3RhorEhHNS |S

perty~“corresponding to Young's nodulus and can represent the

s of 156", kRb@lppbhkam & of {1 pANESH tRhspaRERt Bl fheiyidfsabr.Young' s
. The haze of the transparent |abel filmof the invention
iiment 1) nmediy gtbsacsfoshdl trginispatdiet labieh dluo bf g et dm dIisteritidn
Standarid K- 7105 is 1n the range from3 to 15 % and preferably in the
range fjrom 3 1) aneasured according to the method of Japanese Industrgal StargbardiiRe

| ower tihe val ue of the haze, the better the appearance of the printed
transpdrent [74661isf8Q fh ox\ieoret diad \pabfexablly 90\& lhazaotes Thedighenthe yalget he
appear @nce of the printed transparent label filmis inferior. '{)hf

gl oss df theof thesglapenthe betterthenpppearaacemfctie printedisansparent labe

film. When the value of the gloss is less than 80 %, the appearance of the

printed transparent label film is inferior.

Molecular weight distribution of the polyethylene utilized in the
transparent label of the invention (Invention 1) is represented by the ratio
of the weight average molecular weight (M) to the number average
N molecular weight (M) and in the range from 3 to 7, preferably in the
range from 4 to 6. When the ratio representing the molecular weight
distribution is more than 7, the transparency and the gloss of the film is
decreased. Molecular weight distribution of polyethylene is generally 3
or more.

The total light transmission of the opaque label film of the
invention (Invention 2) measured according to the method of Japanese
Industrial Standard K-7105 is 40 % or less and preferably 30 % or less.

When the total light transmission is more than 40 %, color of the
surface of the container to which the label is attached is often seen
through the printed face of the label. Beautiful contrast of the printed

marks on the opaque white background of the label film made with

titanium oxide is also deteriorated.

PR
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1) neasured according to the nethod of Japanese Industrial Standard K-

7105 (avail able_on request) is 80%or nore and preferably 90% or nore. The
hi ghef the val ubtpfs ?Q@gghgg%EEN'e bett er- the gppgarance df tthe prifted -~
transparent |abgel filgpp Ypey the jvalue of the gl.oSsiis |eSs."thdn 80%-1 he.
appealance of t| ' rent label filmis inferior.

Mol ecpl ar wei ght distribution of the polyethylene utilized in the
transparent |abel of the invention (enbodinent 1) is represented by the
ratiofof the wei ghtyayegagtotdl BEHE araMBhddioh Me@ilcks defng F BEsAMRI age
nol ecpyl ar weight (Merr]) and inthe range from3 to 7, preferably in the
rangef from 4 geasftivd\i@hesive matdrfall @bics atfachgs tthe labéletutiar covjaiiér and
distrfbution is nore than 7, the transparency and the gloss of the filmis
decr ehsed. Mtheswrdrances ghirabilstyr ofiltd kmbebf pol yethyl ene is generally 3 or
nor e. The total |ight transm ssion of the opaque |abel filmof the

i nven}ion (enbodi tenitimmzideriegeaerallpicogapiseddn ritehopaqie Jahped fzko of

| ndusjrial Standard K-7105 is 40 %or |ess and preferably 30 % or |ess.
Wien {he t ot dhelinyentionadswentionn2) as tbe onague white piganent. odixsng ofidhe
surfafe of the container to iCh%ier | abel (is attached, is often seen,
throubh the gitamiem pgde eanhe-magda pasigrsyhentédspecad i theilgm density

transpi ssion i re than 40% the beautiful, contrast between the pr.inted
kel and. ¢ h@OURHTYLenE i SOALA FeTiR Hetch ehichos: e RENZE0 43 PRe DECRRT um
9 .

oxidejis redycefl ials for the label film.

E

When the master batch is utilized, the density of the polyethylene
resin described above is calculated from the components including the
low density polyethylene comprised in the master batch.

When the label film is printed on it, it is preferred that, after the
label film is formed by molding, the label film is treated with a surface
treatment for providing the film with the property suitable for printing,
such as corona discharge treatment, coating of a coating material like
polyester coating material, resin coating material containing inorganic
powder. The method of corona discharge and the method of coating of a
polyester coating material are more preferable among them.

Though the pressure sensitive adhesive label sheet may be
prepared from the label film of the invention by directly coating the label
film with a conventional pressure sensitive adhesive material, it is more
generally prepared by coating a release paper with a pressure sensitive
adhesive material and then by laminating the coated release paper with
the label film of the invention. The printing on the label film can be

performed either before.or after the lamination. After the lamination, a
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The lower total light transm ssion reduces aging of the pressure sensitive
adhesiyve material which attaches the | abel to the container and thus

enhanctes dur abi T tEJF Ti t @ni um oxideis “gepggal ly « -~ -.
conprifgsed in thg %ﬁ‘a%‘% SIa jnof the inventi Oﬂ (enbodl ment = 2) as ~“the -
opaqueg whi te pi gnent of J titani um oxi de can be made’ easier when

it isjmxed to the | ow density polyethylene to forma master batch which is
t hen ilized as one of the materials for the label film When t he

v cal e e SR e o R AR g6
e ¢ yoﬁ”?tmrtoiﬁ%r%t%éé?g%ﬁ?%a?ﬁela?%a% the sl pindE 1 Rlbn fHBet
mol di g, the +aDQknES gmssoftth%%sa BirhhR ﬁiﬁ&@&?ﬁ%&&%@?&%aﬁ@baﬁé?vﬂieng

the fi mwith.the property suitable for printing, such as corona di scharge
treatrent, cogbeld oftf tie P41 ta@en®drebeatrdnsfermal yeedaisor! bNehadiks byl |
resin fcoat i ng material containing inorganic powder. The nmethod of corona

di schgr ge andpadsingethodngf sleastt oftheolalkel piaipee shevugtnani mgommdtie labelding
nore greferable anong them Though the pressure sensitive adhesive

| abel fsheet nmpchénprepared fromthe |label filmof the invention by
directfly coating the |abel filmwth a conventional pressure sensitive
adhesifve materi al ,Aptthiesreloasingemateria) lomipated \M&thctia& lakelafibn| Gasughaper
wth pressure sensitive adhesive material and then | am nating the
coated rel eas@%&ﬁé"fs%ﬁt seRyitiveapdhesivepmsteriad, ﬂﬁméwte{@ha 1 release PapPeRs on

the | gbel fil f th t th t
Af te er tﬁe | ;rﬁ% e g eh‘gec{ Qghouct gxlly pearrtllc)nex ar geé)trnc%}coner A preeflerarglg%g(la%rl]plq ong

h f th db
S one b ot ne G roR8En oRpBERT IS B AR pESY ReBRe Mok P bar ke b e e
The Oghef Par Blyiths, LANeL i mare csgag}gdwtttlo Sl ehSkEARpE Dy, T

| abel § on the can ransterre cont ai ners “or

passi g the | ong Shege, GedBre KBRS sk 8PEs LIEBHIBRASA ORRYId hake! d 154
N density polyethylene film and the like, may be laminated to the outer face

of the label sheet of the invention.

The invention will be understood more readily with reference to
the following examples; however, these examples are intended to
illustrate the invention and are not to be construed to limit the scope of

the invention.

Example 1

A film of 80 pm thickness was prepared from a low density
polyethylene resin (density, 0.930 g/cm3; melt index, 1.0 g/10 minutes:
My /My, 5.3) by an inflation molding.

The molecular weights were measured by the gel permeation

10
This Sheet Has Been Repl

LT



machi ne.
t hr oug
papers ic
exanplg.
paper
agent .
a | ow
face of
under st
t hese e

D
2

constr ugd

80 [err
(density
5.3) by
t he gel
el uent

resul t

with th
sensiti
filmwa
f or m of
Tensil e

D
3
Y/
b

As the releasing material lamnated with the |abel film
the pressure sensitive adhesive material, conventional release
an be uprirzed—wthewt—aRy particular restgictton.c Aigrre;fne;abl e
of the | EHSSEERRHASIBEENI[s a rel pase paper- prepared by treating a
eet with a sédiPeAGEIhd t hdnby coating with a silicone releasing

A soft tTexrble Tirm such as a soft polyvinyl chloride film
nsity polyethylene filmand the like, may be |lam nated to the outer

the | ﬁgx%r&%%{(}%?%}pﬁ t%’%r}l itﬁ\éﬁﬂ;xjoggnz?ﬂ% SOHJ heubAY &Rt 18P Widhld BSe

od no eference 10 ow ng exanpl es; however,

anpl egaikeof M, FNHEWasDHthind Hdine theeesiuest i mdadusé@endt to be
tolimt the scope of the invention. Exanmple 1 A film of

m t hi cknesphyasaheleFanedpfdpifed laByveeredd rpatedt hithetder estdna

, 0.930 g/cnferr]; nmelt index, 1.0 g/10 m nutes; Merr]/Merr],

an i nfisshapge, datedowith an aclilic preenuteasensitiyet adhesivermaderiel by
per neati on chromat ography with trichl orobenzene as the

-~

ht 1404ed thmiaated vathal welcase Njapar] / Wher behdfdnowas pegted om the

f the neasurenent. The | abel film prepared above was treated
cor ostarfates ahdrthe, labekfiba alpne isiaubiony te she ferrs pfdhe label to obtain

e.adhesive material and | am nated with a rel ease paper. The | abel
pri nd adessnrersensifive @édbgnive adel sbeet-fi I malone is cut out to the

Strength i BORRI MR FBLEr GHer MLl Es S pon R SIRBETD £ Hhe TD
direction, 1% second modulus, haze and gloss of the label film were
measured. The label film had the tensile strength to the MD direction of
260 kg/cm?2, the tensile strength to the TD direction of 251 kg/cm? and the
average tensile strength of 255.5 kg/cm?.

The 1% second modulus to the MD direction was 3160 kg/cm?2.

The gloss was 95 %.

A face of the film prepared above was treated with the corona
discharge and then printed with marks in which shapes of a label of a
circle of 50 mm diameter were arranged continuously with a 10 mm
distance between the circles.

A silicone release paper was coated with an acrylic pressure
sensitive adhesive material by a conventional method and then
laminated with the transparent polyethylene film prepared above by
placing the printed face outside.

The label film portion alone of the laminated film was cut out to

the shape of a label of a circle of 50 mm diameter by a circular blade

without cutting the release paper portion and the cut out label film
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di rection, 1% secant nodul us, haze and gl oss of the |label filmwere
nmeasur ed. The | abel filmhad the tensile,strength in the MD direction of

260 kg/cnfe &Swdggg& %Ié trength |n:1he TD di recticon of 251- ,kg/c‘rx{err]
ren

and the ave th of 255.5 kg/cn{,err,],.,, ~ . The 1% secant".
modul ¢s in tihe pl an.was 3160 kg/cnferr]. The gI 0ss was 95 %

A face of the filmprepared above was treated with the corona discharge and
rinted with marks in which shapes of a |l abel of a circle of 50 mMm

er wer ‘im%hbﬁrk%ﬁ 16 LIRS the i3] éh shOpdperdivhilantR AdleraRyrtions of

S. I'1 cone rel ease paper was coated with an acrylic pressure
ive adfmsl Iéﬂ)dr&ﬁﬁhl WerbYrein696d efionorthle weldacd papet.heBheaptesthad

he transparent polyethylene film prepared above by placing the

d face sens#tivie.adhesive Thbkel ahebt fthium poepard atamn@asted Hdrbaghnanhed

s cut out to the shape of a label of a circle of 50 nmdianeter by a
ar bl aderbeimatiot labektlimg m@chm@ay@ph%emmufamradd h}hewarEﬁt
film part

t t ache CGRPORATION ab tb&ﬂ@b%ng eSneagd oft Ré rmﬁﬁ%ﬂuf&n@ro?hec qllmg I

re renmoved fromthe r se paper. The p ﬁssure nsitive adhesive

sheet tAss? lﬁrﬁ' }b(ﬁoﬁa §s§’&f?h%%ﬁa52ﬁa Ht Bﬁ%bﬁ |%e¢qmm§r hi ne
[ or BobethRIsEa Hahep o ais hotn B 460 bewsH & x@b%ra{#@nt?é%tﬁw?f
Sond t 0 T End ésiéﬁtnw%ﬁﬁarf?%% e e foe UBGROBE 015 AR ofrffie MELARANC!
ce of &1&@ ﬁ%gﬁyf;mph&mogma bPBhd @%sgg)to't@\ga gﬂgvgﬁhé fif e g{f th 50

ve the avi ng 1 nper e
ment ok.ide | abel was found in this l.abelling test. Fi ve pieces

of thg circular abel of 50 nm di ameter were peeled off fromthe rel ease
paper {of the | abelNghRefle HLRAESENPETECt aBthcrhastied the label was found in

this labelling test.

N Five pieces of the circular label of 50 mm diameter were peeled off
from the release paper of the label sheet prepared above and attached to
the middle of five commercial catchup bottles with one label on each
bottle. The middle part of the label was pushed with a round tip of a
metal rod of 10 mm diameter until the pushed side of the bottle makes
close contact with the other side of the bottle and the bottle was left
standing in this condition for 3 days in a room of 23°C and 65 %
humidity. Then, the condition of the label was visually observed to
evaluate the property of the label to follow the deformation of the bottle

and no lifting of the label was found.

Comparative Example 1

A pressure sensitive adhesive label sheet was prepared and
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the mddle of five commercial catchup bottles with one | abel on each
bottlg. The m ddle.part—ofé.i-he~abel was pushed with a round tip of a netal
rod off 10 nm di FHtS BHEEIHAS BEEY pushed si dezof 4 he bott | er makes: cl.ose. -
contagt with the othmPL&C% of the bottle and t%evbettle was~ Ierft standl ng
in thifs condittemfor—8—days—tma room of 23[err] C and 65 % hum dity. Then,
the cgndition of the |abel was visually observed to evaluate the property
of thg |abel to foIIowthe deformation of the bottle and no lifting of the

: ggg: \é\ﬁZeI O\%ggl%aftggg%g éﬁf‘e S8R s n Exampl&NSTUpE tﬁgpﬁilt)%vvgex?ﬁ@fy ve

13 eval ua a

densi tgy pol y?t%ﬁ%%ne&ﬁea‘éiaﬂ%ﬁéqggﬁgﬁ ;)pof 0. &ng/%)éqgfmrt lhlat@ sﬁeogr?eg}tg/%%dex
of 7.¢ g/ 10 whitiites awddthe ¥ MM of BM.err] of 9.0. The | abel film had
the t¢gnsile strength in the MD direction of 238 kg/cnferr], the tensile
strength in the TErhaH Letod] i fllmn dfad2flfe tagisile] strehgtindo tthe MiDedagetioansl 238
strength of 227 cnjerr]. The 1% secant nodulus in the MD direction
was 3340 kg/ G:rﬁ/em%] the tensilghstrghgihstovibe ADWirection dﬂ(ﬂ]tﬁ)kgfomn?mndwghe

| mper ffect attachnent of the | abel was found in the |[|abelling test.

In thd test taveeage ternsile: $feengidpef 237 bg/crtds | abel to fol | ow the deformation
of thg bottle, no lifting of the_ |label was found and the conditiop was

good. jHowever, thdhep® $Q$0§€1r1éﬁé‘tﬂmlsaﬁptf&€ Md2 dipachionigas824P d@/eas. and t he

| abel coul d not be,.served for because the | abel was fragile. Exanmpl e
2 - Tre gl\gss was 97 %, u gi np

No bottle having imperfect attachment of the label was found in the
labelling test.

In the test to evaluate the property of the label to follow the
deformation of the bottle, no lifting of the label was found and the
condition was good. However, the tensile strength after the printing was
reduced and the label could not be served for use because the label was

fragile.

Example 2

A pressure sensitive adhesive label sheet was prepared and
evaluated by the same method as in Example 1 except that a resin
composition comprising a low density polyethylene having the density of
0.930 gfcm3, the melt index of 1.0 g/10 minutes and the My/M, of 5.3 and
a high density polyethylene having the density of 0.951 gfem3, the melt
index of 0.5 g/10 minutes and the M/M, of 6.2 in the ratio of 80 : 20

(calculated density 0.9341 g/cm3 = 100/(80/0.930 + 20/0.951)) was used and
that the thickness of the.label film was 70 pm.

13
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A pressure sensitive adhesive | abel sheet was prepared and eval uated by the
same method as in Exanple 1 except that a resin conposition conprising a

| ow density pol yethyl ene having the density ofx 0."6930ﬁrg/~cr§{ err]; the nelt -

i ndex- of 1.0, ' the Merr]/Merr] of 5.3 and <a high density
pol ydt hyl ene! Tidigi SIGFETHBABIBRENtly of 0.951 g/cnferr]’, the nelt index of 0.5
g/ 10 jm nut esj and tHERLACEDRr]/ Mjerr] of 6.2 in the ratio of 80: 20

(cal qul at ed Henstty—07932T grcnferr] = 100/ (80/0.930 + 20/0.951)) was used

and fhat the thickprs3apél 08 KaPhe fthhi¥asreiihthetd tH8 MD direction of 322

14 The label filmhad the tensile strength in the MD direction of
322 kgl cnf erkg/ci® fhentdrglesstrength tbtHNEDI QilctRe! bO12968f kgRenKanhan{iey r ]
and tithe average tensile strength of 309 kg/cnferr]. The 1% secant
modulfus in t hevdylgditersilé strengsh 36809Kg/emerr] . The gl oss was 87 %

No bdttle having inperfect attachnent of the |abel was found in the

| abelfling test. The 1¥heetosst modubwsta e MBedipecipen wa8680&elah®l to
folldqw the deformation of the bottle gave good result. Conparative Exanple
2. A pressur'Bhe glesistwae 8ddfesi ve | abel sheet wds prepared and

eval dated by the sanme nethod_as in Exanple except .tha hi gh density

pol ydt hyl ene havi nHOthQéﬂGé’@éﬁU@&IWed%Bétﬁiﬁéﬁ?@qqf‘,th"ﬁ@h‘?@l"‘faﬁ Ea’d‘@% Wfb{? 8
g/ 10 §m nut es and..t he err]/Merr] of 6.2. The | abel filmhad the
tensifl e stre Eﬁn}rng » MD direction of 338 kg/cnferr], the tensile

SUraiBih of 535 worfhy ok 8 Slaudaf LS T Sobkn Yl WlF DU 87 I e
diredtion vvasde]fg_lqggtilég/ o%grbrdme gave good result.

Comparative Example 2

1 A pressure sensitive adhesive label sheet was prepared énd
evaluated by the same method as in Example 1 except that a high density
polyethylene having the density of 0.950 g/em3, the melt index of 0.8 g/10
! minutes and the M /M, of 6.2.

The label film had the tensile strength to the MD direction of 338
kg/cm?2, the tensile strength to the TD direction of 312 kg/cm? and the
average tensile strength of 325 kg/cm?.

The 1% second modulus to the MD direction was 11050 kg/cm?2.

The gloss was 51 %.

No bottle having imperfect attachment of the label was found in the
labelling test.

In the test to evaluate the property of the label to follow the
deformation of the bottle, lifting of the label from the bottle face was

observed on all of the labels attached on the five bottles.
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The‘gl-oss was 51% .No bottle having inperfect attachnment of the | abel

was found in the labelling test. In_the test to evaluate the
propefty of the |abel to follow the defrormatrorn ef° the bettde Irftrr nﬁ
the | gbel fromthe bottle face was obserrvedron ral le of thenl els attac ed

on the five n;rr ; S B Conpar ati ve” Exanpl e 3~ “A pressure
sensi tive ad s’rﬁggé’ gﬁfget was prepared and eval uated by the sane
met hofl as ih_Exarer bxceptl that a | ow densi ty pol yet hyl ene having the

densi of O. d.er eqnmelt index of 3.0 g/10 m nutes and the
M err /rv[err]égg”ﬁ%{)’g‘@’g E’lamé%s The I abel filmhad the tensile

strength in the Md hsitPf KHIH; 06 M labdlNShbENSIAS BidRN@idh dndl t he
TD di fectron of 167 ?’i?é‘%% err gnd t he averageatensr | e stren%lth of 182

kg/ cnerr]. evaluaf&?b}%&%ﬁﬁ@nﬁ@tﬁ%ﬁ@s imExaenple Diekesit tmtvadoR2hsity
kg/crgerr]. The gl oss was 65 % In the labelling test, 126

def ecfi ve | abpblyetieylent tiaving@the ded6itynsfed.021tg/etndd the melt ihdex o€ 3@ell o

eval ugte the property of the label to follow the deformation of the bottle,
good fesult wesnuobesaanéddhe Mubarof 1hd wamssed strength after the printing
was re¢duced and the | abel could not be served for use because the IabeI was

fragi fe.  Exanpl eThe label filin lopdhighe tansile strangtds tothenMiy dirpctiam ofol98

[err] @ thickness prepared by an inflatio Idrn r i on
prepaked by nkg{om 5@%&@%‘@ Eﬁ’repgt}éftoathﬂ rgmﬁ) 86 ﬁgﬁﬁﬁ%eapésﬁ
(densgty, 0.954 g/cnB and nelt 1 g/10 m nut es) 50 weight parts of
a | owfdensi tya]b%"laﬁ@ttﬁyﬁ’é‘r"létrreé‘gﬂﬁ ?&ér?slf&/(jm% 930 g/cnferr] and nelt index,

\%/erl:) gmloo/o g} nut es) ’?’ﬁe b secongi]mo%uius to 1;}:15351 I\HBSélrecmgx:[x %pascﬁgl% 'k%J/@rg?.GO
The gloss was 65 %.

In the labelling test, 126 defective labels were found among 300
pieces tested.
N In the test to evaluate the property of the label to follow the
deformation of the bottle, good result was obtained. However, the tensile

strength after the printing was reduced and the label could not be served

for use because the label was fragile.

Example 3

An opaque white film of 50 mm width and 70 um thickness was
prepared by an inflation molding from a composition prepared by mixing
50 weight parts of a high density polyethylene resin (density, 0.954 g/cm3
and melt index, 1.1 g/10 minutes), 50 weight parts of a low density
polyethylene resin {density, 0.930 g/cm3 and melt index, 1.5 g/10 minutes)
and 20 weight parts of a master batch comprising 60 weight % of
titanium oxide in a low density polyethylene (density, 0.920 g/cm3 and
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titani=umoxide in a |l ow density pol yethyl ene (density, 0.920 g/cnferr] and
16 nmelt index, 6.0 g/10 mnutes). The cal cul ated denS| ly of the
corrp05|t|on as a bl ended pol yet hyl ene resvn was §794D2 ds shown intthe -
equation: The calcul ated density = 108/ (50/d. 954 + B0AG."930" + “ 7 -
8/0.920) = Q.THMOBHEET HAS Beml !l e strength i'n thé"MD directi"on, ‘tensile
strength in the TREpidigrect 1 on} 1% secant nodul us and total i ght

transm ssi o t-he—tabet—+m wer e nmeasur ed. The | abel film prepared

?22Z?i Lo D O 5 (R e oniP SRR fefbbing. ™
7 0
i roch on was 34 4 PR R esia 8 040 S E B, ©

A face of the fi Im@wearaez@dalaﬁmywmmsem 994\455070@3@ acsjroommol4 99'21@296 and
rinted with marks in which shapes of a |l abel of a circle of 50 mMm

er were arrbagsite semgthupushy MDt HirdcliOntetdside ateengidi veehet D
circlgs. A silicone rel ease paper was coated with an acrylic

re sendiréctien alitesecondmtedulal dyd dotainlight i twanbmissibndofatise abel

ted with the opaque polyethylene filmprepared above by placing the
d facdilomatwértemeasuredThe | abel filmportion al one of the |amn nated
s cut out to the shape of the circular ]abel of 50 nmdiameter_ by a

ar bl ade wiThedebeluflmmprepazed abeysashbe tepsile sirenatht b the Mbut

| abel f|Imp tion s left atfached on.the rel ase pa whil e the other

portijons of Fﬁ@lq%ﬁl 249 ﬁ‘ﬁ(%%e the fenale strsmethetoy E}P%%g[é diggrdron oA 250 pel
ve kg/cm? and the average tensile strength of 270 kg/cm2. The 1% second

modulus to the MD direction was 3990 kg/cm2. The total light

transmission was 25 %.

i A face of the film prepared above. was treated with the corona

N discharge and then printed with marks in which shapes of a label of a
circle of 50 mm diameter were arranged continuously with a 10 mm
distance between the circles.

A silicone release paper was coated with an acrylic pressure
sensitive adhesive material by a conventional method and then
laminated with the opaque polyethylene film prepared above by placing
the pﬁnt.ed face outside.

The label film portion alone of the laminated film was cut out to
the shape of the circular label of 50 mm diameter by a circular blade
without cutting the relgase paper portion and the cut out label film
portion was left attached on the release paper while the other portions of
the label film were removed from the release paper. The label adhesive

sheet thus prepared was passed through an automatic labelling
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sheet 4 hus prepared was passed through an automatic |abelling

17 machi ne MD-1 manufactured by LI NTEC CORPORATI ON at the |abelling
speedjof 26 mminute for the |abelling tést:in ahich 300 babels-were - -
aut ongit i cal | :Ewr ci al poliyet hyl ene<bott| esr The bottl e had -

T

the hpight of] T8 SHEEAHS dth of 60 nm and the I"abel Was attached to
the m ddl e of} the REBEAWD the Hottle in the position that the | ow end of
the | pbel is mm above the | ow end of the bottle. No bottl e having

i t att tilwe dy i i I t
e b oten GREPRETE IIDT maRGfadited U LINTHE SCIAVORAPION (ot the
the release Rapemidy shded btabelnmmt&f&pm@&&mﬂgltawi&t&mhesb@ Pabéig

m ddl g of five comrercial catchup bottles with one | abel on each bottle.

The ni ddl e pagéreohutsr@atizaBly agachushas cﬂhi:heﬁciép?ﬁlb/ét'hgléﬁe dobteal Thd of
10 m§ dianmeter until the pushed side of the bottle nmakes cl ose contact

with § he ot hejottiedeadothd heighoof 180 anm #hé thetwideh WSO ratd antidhdilabel wakhi s
condifjion for 3 days in a roomof 23[err]C and 65 % hum dity. Then, the
condifion of dthacHedbtsl theamiddlef] the fale of the bottlevnlthatpwsithen phap éhe yowf
the Ipbel to follow the deformation of the bottle and no lifting of the

| abel f was f ownd of thelahelis 5§ mm aboye, tlag layy end féhe botehavi ng the same
and the sane_t hickness .as the fjl m of anpl e 3 and. the cal cul ated
y of 0.9406 Nbost plaa*éagbynxnh@egfaﬁéta&%w a8 th lrkalwas @@é@éat
that f conpositi repared by m xing 70 weight parts of a high density
pol yef hyl ene tk’ﬁ%f?gﬁeﬁ&“ggegs4 g/cnferr] and nelt index, 1.1 g/10 m nutes),

Five pieces of the circular label of 50 mm diameter were peeled off

from the release paper of the label sheet prepared above and attached to
the middle of five commercial catchup bottles with one label on each
bottle. The middle part of the label was pushed with a round tip of a
N\ metal rod of 10 mam diameter until the pushed side of the bottle makes
close contact with the other side of the bottle and the bottle was left
standing in this condition for 3 days in a room of 23°C and 65 %
humidity. Then, the condition of the label was visually observed to
evaluate the property of the label to follow the deformation of the bottle

and no lifting of the label was found.

Example 4

An opaque label film having the same width and the same
thickness as the film of Example 3 and the calculated density of 0.9406
was prepared by the same method as in Example 8 except that a
composition prepared by mixing 70 weight parts of a high density
polyethylene (density, 0.954 g/cm3 and melt index, 1.1 g/10 minutes), 30
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18 ‘ -wei ght parts of a |linear |ow density polyethylene (density, 0.916
g/cnferr] and melt index, 3.3 g/10 mnutes) and 20 wei ght parts of the
same nmaster batch as in Exanple 3 was ysed: =~ - The | abele  id m pEepar ed

aboverhad the jn the MD directién-of 370 Kg/Gi{érr],~the
tensile strengt/Ht§ §HERE HAB BEENect i on of "320 kg/ énf éff] and 't he “average
tensile strength ofRBABCED/ cniefr]. The 1% secant nodulus in the MD

direction was 4570 Kg7chferrT~—The total |ight transm ssion was 27 %
No bottle having inperfect attachnent of the |abel was found in the

| abel 11 ng t qalighOHAYEd B aDUnbhe 169 BeBtY Gh1RStHyIekd ATBASLY; 01918 ER$E3 L O

eval uate the propérty of the |label to foll'ow the deformation of the bottle
gave good ragadlielt inde&BlFEgA0 minuteSh agHEN Xeligichatts| o the\sange blesteame
wi dth and the sane thickness as the filmof Exanple 3 and the cal cul ated
density of BafdB3s indsxgmplal ethsoysédie same net hod as in Exanple 3 except
that a conposition prepared by m xing 75 wei ght parts of a high density
pol yet hyl ene r esilhe bdedifily ple@btdgabofehall thedtensile strdngth to the/ D

m nut'es), 25 wei ght parts of 3 | ow density pol yethyl ene (density, 0.930

g/ cnierr] afdireebion phddR ka/cm“gthe tensilecsirength keitdiet TPadirecionofl 32 ar

| ow density_ polygthylene (density, 0.916 g/¢cnferr] and It index, 1.0 g/10
mi nuties) anHg \%é’r’ﬁ}fntﬂﬁéﬂ@@%ﬁ temgd %&h@nﬁét%fr%%tksﬂcrag? i hhesldenseeo was

sed TR ChMES RS ouss" 0 e erR i il e

transmission was 27 %.

No bottle having imperfect attachment of the label was found in the
labelling test conducted by the same method as in Example 3. The test to
evaluate the property of the label to follow the deformation of the bottle

gave good result.

Example 5

An opaque label film having the same width and the same
thickness as the film of Example 3 and the calculated density of 0.9433
was prepared by the same method as in Example 3 except that a
composit'ion prepared by mixing 75 weight parts of a high density
polyethylene resin (density, 0.954 g/cm3 and melt index, 1.1 g/10
minutes), 25 weight parts of a low density polyethylene (density, 0.930
g/cm3 and melt index, 1.5 g/10 minutes), 15 weight parts of a linear low
density polyethylene (density, 0.916 gfecm3 and melt index, 1.0 g/10

minutes) and 20 weight parts of the same master batch as in Example 3

i was used.

The label film prepared above had the tensile strength to the MD
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19 direction of 320 kg/cnferr], the tensile strength in the TD direction
kg/cnferr] and the average tensile strength of 310 kg/cnferr]. The
ant nodulus in the MD direction was- 4400 *kgkcr‘r{err]g The. 1ot al Irght
I SSi on wag—26—% No--bott| e having imper.fect at;achmant of ‘the -
was found}THIS BHEEEHABIBEE@ t est conducted by the sane method as in
e 3. The test tRERtAGEDate the property of the label to followthe
tion of thebotrtregave d result. Conpar ati ve Exanple 4

gque label film having the same width and the sane thickness as the

f Exangirectiomad 32CRkayan2byhdé hensitaretreigthdtashe MTIbdingdttord of306pt
conposition prepared by m xing 100 weight parts of a high density
hyl enekg/der’s ang, th. Seragectensile] staenigtielof 310dkg/cnd2. 1T§181m%rrsenm1nds)
wei ght parts of the sane master batch as in Exanple 3 was used.

bel fitodplepatedtheMD ndirectiont evas | €460r &glen?i n Thﬁe o bilighdt i on
kg/cnferr], the tensile strength in the TD direction of 520

err] aﬁﬁ"@nﬁﬁ’ésﬁéﬂ?ér%@%% Psi | e strength of 540 kg/cr’r{ err] The 1%

A S Ml i
Sxanple 3. 148 lﬂr?gﬁ%‘sﬁecopﬁgr@?@%%ﬁ? %aﬁ%”d“iﬁga i t?%%%'i’eé"‘iﬂgge o "
fol | oy the dgf9LORE bR pRbpdits (¥ fibeP 36 rhftby L4 WA atifiE JrARE! pdtkR™ t e

face ¢f the

gave good result.

Comparative Example 4

An opaque label film having the same width and the same
thickness as the film of Example 3 was prepared by the same method as
in Example 8 except that a composition prepared by mixing 100 weight
parts of a high density polyethylene (density, 0.954 g/cm3 and melt index,
1.1 g/10 minutes) and 20 weight parts of the same master batch as in
Example 3 was used. ‘

The label film prepared above had the tensile strength to the MD
direction of 560 kg/cm?2, the tensile strength to the TD direction of 520
kg/cm? and the average tensile strength of 540 kg/cm2. The 1% second
modulus to the MD direction was 5610 kg/cm2. The total light
transmission was 29 %.

No bottle having imperfect attachment of the label was found in the
labelling test conducted by the same method as in Example 3.

In the test to evaluate the property of the label to follow the
deformation of the bottle, partial lifting of the label from the face of the
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bottle was found in all of the five |labelled bottles tested. Conpar ati ve
Exanple 5 An opaque | abel filmhaving the same w dth and the sane

t hi ckness as the filmof Exanple 3 was prepared by the sane- Aet hod ras in-
Exanpt e 3 except that a conposition prepared by & xing 160 Melght parts of
a | ow densit § E‘E nsity, 0.930 g/cnerr] "and fielt index, 1.5
g/ 10 m nut es[Tgwﬁ éﬂ_‘gg‘ﬁ Earts of the sane master batch as in Exarrpl e 3
was used. HEERL filnp prepared above had the tensile strength in
the MD direction of 250 kg/cnferr], the tensile strength in the TD

di rection rength of 225

kg/ cm err]Oﬁgl'%%ovf‘é?g%(ﬁgﬂLn?ﬂ%éBﬁr?qt\AEEHQEbg?j?%c%%gﬁams 2800 kg/cnferr].
The total light transm ssion was 28 % In the labelling test
conducted by the sane nethod as in Exanple 3, 5 | abels showed i nperfect
attachment Condgarabietiesmpleisthe test to eval uate the property of the

| abel to follow the deformation of the bottle, good result was obtained.
Conpar ati ve Exanpine opaque label ey uwavisigelthei bammwidiht laeds dive wadteh and
the sane thickness as the filmof Exanple 3 was prepared by the sane net hod
as in ExanpthicBnesscapthe fdm of Exapaplet 3 ovappeepared by the same noethedi agt
parts of a |inear |ow density polyethylene (density, 0.920 g/ qr&err] and
mel t i ndex, lmEeta@m %eﬁg@r&s? haihg g@ln@ﬁléﬁlﬁp p@ﬁnasreéf by meixdagel Gth#tedghbat ch

21 contain t oxi de .as .i u The || abel
filmpr eparBﬂrtgtﬁfJ glm @thlgﬁﬂngwzagw%m@ 5@“63 rrd opslt 1wdexy o

kgl Cl'f[ err], ;th /1%e%£lll%es‘cjt S8%" welgflp parPs L% LR Ot a (S bateh as in

C

Example 3 was used.

The label film prepared above had the tensile strength to the MD
direction of 250 kg/cm?2, the tensile strength to the TD direction of 200
kg/cm?2 and the average tensile strength of 225 kg/cm2. The 1% second
modulus to the MD direction was 2800 kg/cm2. The total light
transmission was 28 %.

In the labelling test conducted by the same method as in Example
3, 5 labels showed imperfect attachment to the bottles. In the test to
evaluate the property of the label to follow the deformation of the bottle,

good result was obtained.

Comparative Example 6

An opaque label film having the same width and the same
thickness as the film of Example 3 was prepared by the same method as
in Example 3 except that a composition prepared by mixing 100 weight
# parts of allinear low density polyethylene (density, 0.920 g/cm3 and melt
index, 1.0 g/10 minutes) and 20 weight parts of the same master batch
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kg/cnferr] and the average tensile strength of 520 kg/cnierr]. The 1%
second nmodulus in the MD direction was 210Q kg/cnferr]. The_total Iight
transni ssi on was 28 % In the Iabel | izng Eesct conduct ed by thes same
met hod as in S52—{-at shovved |rvrper ect attachrrem t~o the .ot
bottles. In the=THgs§HEE)T Héﬁaﬁ%e the property of the labei to follow the
def ormati on of {t he HERLAEEDgood fesult was obtai ned. Wil e the

i nvention has bB€en particularly shown and described with reference to
preferred enbodi nents thereof, it will be understood by those skilled in
the art thatowtening tdanhgnaxidetlen Ekangde 3 wasousedand details can be
made therein w thout departing fromthe scope of the invention.

To sunmari ze theT: ém/brbﬁiéﬂm poepareddabyve had; ﬂwms;}e strength de dheaVD

sensitive adhesiyve Iﬁbel sheet o t he invention has_excell ent vvortgha [lity

i n aut omat i gineshien ¢ § 7 Rekescmss riGpstleystTengbh (tevhhen HdrgEHan;
0 gt g MBS hels BELU Y bty
32ﬁ§f oy of Bl % San° R it AR, A, %%%&*nﬁk’fﬁﬁhfe&sﬂgﬁgvi g

an average S oengt h in the I\/D direction (as herein defined)
and the tenglltﬁn QS rglgorqllg#‘}ﬁ%l %étlo"le TD direction (as

In the labelling test conducted by the same method as in Example

3, 52 labels showed imperfect attachment to the bottles. In the test to
evaluate the property of the label to follow the deformation of the bottle,

good result was obtained.

While the invention has been particularly shown and described

N with reference to preferred embodiments thereof, it will be understood by
those skilled in the art that the foregoing and other changes in form and
details can be made therein without departing from the spirit and scope

of the invention.

To summarize the advantages obtained by the invention, the
pressure sensitive adhesive label sheet of the invention has excellent
workability in automatic labelling machines, property to follow the
deformation of flexible containers, appearance of printed marks and

weatherability.
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her ei.-n defined) of 250 kg/cnferr] or nore, a 1% secant nodulus in the MD
direction of. 2500 to 5000 kg/cnferr], a haze of 3 to 15%and a gl oss of
80% or nore’and a rel ease paper |aminated-with the __IaatgeIE f& tmthrough a |

| ayer of a pressure.sensit-kveqadhesive material .. : 2. A pressure sensitt
adhesi ve | allefyisSMEET dMSCBEEN®d in Claim 1 wherein the label filmis

provi ded witih thegpppigyty sujitable for printing - by a-surface treatnent.

3. A pressurie~seasttive—adhesi ve | abel sheet ﬁwm imed in Caim2 wier€in

the surface treatnent is a treatment with cor lf imﬂ coating of a
i ive | abel

pol yest er WHAIS GAIMED IS: 4. A pressures 4
sheet which conprises a label filmconprising a polyethyl éne*resin of a
density of 0.925 to 0.950 g/cnferr] as the main conponent thereof, having

an average of the tensile strength in the MD diyection (as her iP ef i ned)
and the tehsAlpressuengemsitiver adhesivelakelishaet (ubidhesumpriges iaﬁlég’ja 50

ol onp, | & SEBBPSIGARIIIIHE FURALS SHHBNPLR-I B OSPO B e -
0 1 he shaPEBEOPRaRsR: theneel ARG aBA Fare Al g pupile sBRTh Bl O
MD direction and the tensile strength to the TD direction of 250 kg/cm? or
more, a 1% second modulus to the MD direction of 2500 to 5000 kg/cm?2, a
haze of 3 to 15 % and a gloss of 80 % or more and a release paper

laminated with the label film through a layer of a pressure sensitive

adhesive material.

2. A pressure sensitive adhesive label sheet as claimed in Claim 1
wherein the lable film is provided with the property suitable for printing

by a surface treatment.

8. A pressure sensitive adhesive label sheet as claimed in Claim 2
wherein the surface treatment is a treatment with corona discharge or

coating of a polyester coating material.

4. A pressure sensitive adhesive label sheet which comprises a label film
comprising a polyethylene resin of a density of 0.925 to 0.950 g/cm3 as the
main component thereof, having an average of the tensile strength to the
MD direction and the tensile strength to the TD direction of 250 kg/cm? or
more, a 1% second modulus to the MD direction of 2500 to 5000 kg/cm?, a
haze of 3 to 15 % and a gloss of 80 % or more, printed on the surface

1 - e
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| am mated with hrough a | ayer of a pressure sensitive
adhesi ve mat er mnmmltﬂlu’\"mmmure sensitive adhesive |abel sheet as
claimed in Cairth1%r"2 " wferdin the ratio;of ¢he werghtr aver age el ecul ar
wei ghit to the nuober—average—aphecul ar wei ght~_qf .t:he poﬁy\et'hw ene resinis
in the range friothiS SHEET. HAS BEEN | A pressure sensitive adhesive | abel sheet
whi ch conpri sesf a | aBREPLAGEIM conpri sing a pol yethyl ene resin of a density
of 0.925 to 0.950~grcnferri—as The nmai n conponent thereof and 5 to 15

wei ght % of titanium oxide, having an average of the tensile strength in
t he MD di r dberenf qrad chbout to tle¢ sheny ofiadlabek ahdres comtintivesgeleasa gaper TD
direction (as herein defined) of 250 kg/cnferr} or nore, a 1% secant

nodul us i nlemEngtedividbt thim labeloBbn throsgdo aklgyerpofaadpressoral sdnsgtive
transm ssion_ of 40% or | ess and a rel ease paper lam nated with the | abel
filmt hrou@lﬁhﬁs%ﬁl&at@ aﬁ pressure sensitive adhesive material. 7. A
pressure sensitive adhesive | abel sheet as clainmed in aim6 wherein the
| abel filmis provided with the property suitable for printing by a surface

! Pre o P . Ve | abel sh 4 ol rod. i
AR ST IER SRR R L
or coatl n@vl?ére?n Qﬁleyx%ﬁoeﬁf %@We@@h@gg{dg@ molecular weight to the number

average molecular weight of the polyethylene resin is in the range from 3

to 7.

6. A pressure sensitive adhesive label sheet which comprises a label film
comprising a polyethylene resin of a density of 0.925 to 0.950 g/cm3 as the
main component thereof and 5 to 15 weight % of titanium oxide, having
an average of the tensile strength to the MD direction and the tensile
strength to the TD direction of 250 kg/cm?2 or more, a 1% second modulus
to the MD direction of 2500 to 5000 kg/cm?2 and a total light transmission
of 40 % or less and a release paper laminated with the label film through

a layer of a pressure sensitive adhesive material,

7. A pressure sensitive adhesive label sheet as claimed in Claim 6
wherein the lable film is provided with the property suitable for printing

by a surface treatment.

8. A pressure sensitive adhesive label sheet as claimed in Claim 7
wherein the surface treatment is a treatment with corona discharge or

coating of a polyester coating material.
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24 <« 9. A pressure sensitive adhesive |abel sheet which conprises a

I abel- filmconprising a polyethylene resin conprising of a density of 0.925
to 0.950 g/cnferr] as the mai n conponent thereof rand 5 to 15 wei ght»- %of
titarfi um oxide, having an average of the tensMerstTength in the MD - .
direction (as hg n—deti-ned the tensile stre‘ngth in the Tb direction

(as herein defi n@ﬁbs %‘f‘EfZ'rSUAﬁ@/EEN[ err] or nore, I ﬁ [“[Edul us in the

MD direction of {2500 REFLAGED kg/ dnferr] and a tota on of
40% or less, printed on the surface thereof and cu of a
| abel and a continuous rel ease paper lanmnated with the |abel fil m t hr ough
a layer of a pressure sensitive adhesive material. 10. A pressure
sensitive aﬁih‘gsﬁreesureb@nssﬂwetadhewbslabnl sheet wiiclhepmipristssailabeldfilvat h

reference to the Exanp]es,
comprising a polyethylene resin comprising of a density of 0.925 to 0.950

g/cm3 as the main component thereof and 5 to 15 welght % of tltamum
-I .ox1de hawng an average of the tensxle strength to the MD d1rect1on and
the tensile strength to the TD direction of 250 kg/cm?2 or more, a 1%
second modulus to the MD direction of 2500 to 5000 kg/cm?2 and a total
light transmission of 40 % or less, printed on the surface thereof and cut
out to the shape of a label and a continuous release paper laminated with

the label film through a layer of a pressure sensitive adhesive material.
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