I NK AND PRI NTED MATTER Field of the Invention The
present invention relates to printed matter having

hi gh specul ar gl oss, inks to be used for producing the
printed matter, and printed matter using the inks.
Background of the Invention It is well known that
nmetallic inks can be prepared by addition of alum num
foils to printing inks. Printed matter printed with a
metal lic ink, however, generates glittering parts in
fine regions, resulting in insufficient specul ar

gl oss. To solve such a problem the applicant of the

i nvention has proposed inks having the follow ng
conposition in Japanese Patent Application No.

HO8- 331465: (1) An ink including 100 parts by wei ght

of an alum num foil, 15 to 200 parts by weight of a
bi nder pol yner, and 600 to 3000 parts by weight of a
sol vent, wherei ntmernd WRINTRED MATTERONt ai ns al um num
foils wwth thicknesses of 0.5 mor less and foi
surface areas of 20 n2 to 2000 n2 in an anount of 75%

or nore; and 1 (2) An ink including 100 parts by
Fiadel ght tofe amvaAfmasum

The present invention relates to printed matter having

high specular gloss, inks to be used for producing the printed

matter, and printed matter using the inks.

Background of the Invention

Tt is well known that metallic inks can be prepared by
addition of aluminum foils to printing inks. Printed matter
printedwithametallicink, however, generatesglitteringparts
in fine regions, resulting in insufficient specular gloss.

To solve such a problem, the applicant of the invention
has proposed inks having the following composition in Japanese
Patent Application No. HO8-331465:

(1) An ink including 100 parts by weight of an aluminum
foil, 15 to 200 parts by weight of a binder pelymer, and 60C
to 3000 parts by welght of a solvent, wherein the aluminum foil
contains aluminum foils with thicknesses of 0.5 um or less and
foil surface areas of 20 uw® to 2000 pum® in an amount of 75%

or more; and




foil, 15 to 2000 parts by wei ght of a binder polyner,
and 600 to 3000 parts by weight of a solvent, wherein
the alumnumfoil contains alum numfoils with

t hi cknesses of 0. 3 ~(err)mor less and foil surface
areas of 20 ~(err)m2 to 2000 ~tm 2 in an anount of
V5% or nore: and, in the above conpositions, the
viscosity of the inks 1is preferred in the range of 50
to 1000 cps (neasured at 200C with a BMtype
rotational visconeter) . Such conpositions and
viscosity range are disclosed in Japanese Unexam ned
Patent Publication No. H10-158561 (Patent Docunent 1)
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significantly high specular gloss as well within a
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of keeping contours of printed regions, and al so
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i mprovenents are, homever expect ed MAth t he
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of the specular gloss by further selecting a

or tipckhess of alumnum foils, and to prevent saggi ng

by further defining the | ower
and, in the aboveé compositions, the viscosity of the inks

is preferred in the range of 50 to 1000 cps (measured at 20°C
with a BM-type rotational viscometer). Such compositions and
viscosity range are disclosed in Japanese Unexamined Patent
Publication No. H10-158561 (Patent Document 1) and Patent No.
3151606.

The above-mentioned prior invention (hereinafter,
referred to as the “applicant’s priocr invention”) can provide
significantlyhigh specular glossaswell as, withinapreferred
viscosity range, prevent sagging in terms of keeping contours
of printed regions, and also realize highly qualified specular
prints.

Further improvements are, however, expected with the
applicant’s pricr invention in regard to enhancement of the
specular gloss by further selecting a thickness of aluminum
foils, and to prevent sagging by further defining the lower

limit value of the viscosity for keeping not only contours in




limt value of the viscosity for keeping not only
contours in printed i mages but al so cl earances between
thin lines (specifically, a clearance of 0.15mm. On
the other hand, Japanese Exam ned Pat ent Publication
No. S62-45905 (Patent Docunent 2) discloses inks which
contain alumnumfoils wth thicknesses of 0.035 to
0.045 ~Lm and foil surface areas of 20 ~Lm 2 to 2000
~LM2 in an anount of 90% (Exanple 8), and are
conposed of 100 parts by weight of the al um num

foils, 20 parts by wei ght of a binder polyner of
nitrocel lul ose (Exanple 9), and 2770 parts by wei ght

pr At salepds sehect edsof romethyteel hasobaen MeKn lines
nmet hyl cel |'osol ve, and toluene (Exanples 6, 8, and 9).
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above-descri bed Japanese Exam ned Patent Publication
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the present invention according to such conpositions
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}y, and are composed of 100 parts by welght of the aluminum

foils, 20 parte by weight of a binder polymer of nitrocellulose
(Example 2), and 2770 parts by weight of a solvent selected
from ethylcellosolve, MEK, methylcellosclve, and toluene
{Examples 6, &, and 9}.

However, if the ink composition discliosed in the
above-described Japanese Examined Patent Publication 1is
applied, test results obtained by the inventors of the present
invention according to such compositions have shown that the
ink obtained had a viscosity of 17 cps or less (measured at
20°C with a BM-type rotational viscometer) by causing
significant sagging. With regard to this point, improvements

are necessary to solve this problem.

Disclosure of the Invention
Problems to be Solved by the Invention

The present invention intends to provide an ink and a




Problens to be Sol ved by the Invention The present
invention intends to provide an ink and a printed
matter using the ink; the ink will be inproved in its
specul ar gloss by further selecting a thickness of the
alum num foils which were applied in the applicant's
prior invention as well as, wth a basic conposition
based on the above inprovenent, be able to prevent
sagging in terns of keeping a clearance on a thin
outline with a width of 0.15mm by adequately
selecting the lower |imt value of the ink viscosity.
Means for Solving the Problem The present invention
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selecting the lower limit value of the ink viscosity.
Means for Sclving the Problem

The present invention is, to solve the above-mentioned
problems, a printing ink including 100 parts by weight of an
aluminum foil, 3 to 200 parts by weight of a binder polymer,
and 600 to 2500 parts by weight of a solvent, wherein the aluminum
foil contains aluminum foils with thicknesses of 0.0Z pm or
iess and foil surface areas of 1.5 pm® £o 1500 um® in an amount
of 80% or more based on an accumulated foil surface area, and
having a viscosity of 1000 to 3000 cps (measured at 20°C with

a BM-type rotational viscometer) to keep a clearance on a thin

cutline with a width of 0.15mm.

Effects of the Invention
The invention can provide an ink and a printed matter
applied with the ink for a printed matter being viewed as a

front face opposite the printed face thereof or the like; the




The invention can provide an ink and a printed matter
applied with the ink for a printed matter being vi ewed
as a front face opposite the printed face thereof or
the like; the ink being provided by conducting a
selection within the applicant’' s prior invention to
exhi bit highly enhanced specul ar gl ass w t hout
causi ng sagging in terns of keeping contours of
printed i mages, and by preventing sagging in terns of
keepi ng cl earance on a thin outline with a wdth of
0. 15mm by defi ni ng further | ower viscosity limt
val ue as nmentioned in the above preferred viscosity
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|nvent|on requires that the alum numfoil includes
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Best Mode for Carrying Out the Invention

The invention requires that the aluminum foil incliudes
aluminum foils with thicknesses of 0.03 um or less, and
preferably 0.02 pm or less and foil surface areas of 1.5 um?
to 1500 um® with occupation of 80% or more based on an accunulated
foil surface area; however, when the foils have a thickness
of 0.03 um or less, their surface area mostly falls within the
area range mentioned above.

Therefore, when the foils have a thickness <f 0.03 pm,
the above-mentioned requirement of 80% or more based on an
accumulated foil surface area is substantially identical to
the requirement that the aluminum foils have thicknesses of
0.03 umor less; on the contrary, when the foils have a thickness
of .02 um or less, the above-mentioned reguirement of 80% or

more corresponds to both requirements of the thickness and foil




the requirenent that the alum numfoils have

t hi cknesses of 0. 03 ~Lmor |less; on the contrary,

when the foils have a thickness of 0.02 pmor |ess,

t he above-nenti oned requirenment of 80% or nore

corresponds to both requirenents of the thickness and

foil surface area. Wth regard to the foil area range,

when a volume of the alumnumfoils wth surface

areas of 1.5 ~Lm 2 or |less becones large, it is

difficult to obtain high specular gloss; on the other

hand, when a volunme of the alumnumfoils wth surface

areas of 1500 PM2 or nore becones large, it tends to
sureney atya printing streaks or unevenness. Wien an ink

is conposed of 100 parts by weight of an al um num

foi ficantagarag altw oM foares tavwagwhee a volume of the

above-nentioned thickness range and foi|l surface area
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When an ink is composedof 100 partsbyweight of an aluminum
foil containing aluminum foils having the above-mentioned
thickness range and foil surface area range in an amount of
80% or more, with 3 to 200 parts by weight of a resin which
is a binder and 600 to 2500 parts by weight of a solvent, the
ink can be further up-graded in its specular gloss level than
that of the applicant’s prior invention.

In the invention, the viscosity is required to be in the
range of 1000 to 3000 cps (measured at 20°C with & BM-type
rotational viscometer).

The requirement of the lower limit value, i.e. 1000 cps,
is required to keep a clearance on a thin outline with a width
of 0.1bmm.

The upper limit value, i.e. 3000 cps, represents a limit
value to print without causing printing unevenness for any kind

of printing method such as gravure printing, screen printing,




The requirement of the lower |imt value, i.e. 1000

cps, is required to keep a clearance on a thin
outline with a width of 0.13nm The upper limt
val ue, i.e. 3000 cps, represents a limt value to

print w thout causing printing unevenness for any kind
of printing nmethod such as gravure printing, screen
printing, and flexographic printing; such a limt
value is derived from experinmental data obtained by
the inventors under trial and error. In the ink of
the invention, 3 to 200 parts by weight, and
preferably 3 to 150 parts by wei ght of a binder

andP IR a9 1480 101 490 PREL S BYMei ghl uefid hRrived from
alumnumfoil. When a  volune of the binder polyner is
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is reduced and durability of an ink layer printed is
erisd@nificantly deteriorated. When a volunme of the
bi nder polyner is 200 parts by weight or nore, a
deciieasee inkspecubharigtassiof, a3 pra midd peatttsebyi seight,
observed. Every pol yner applicable as a binder for
andrimtfiieqmphiinks? tean He pasdd foor welahdi nder pohyrer pokgmer
~ exanple, included are polyester resins, polyurethane
is resichgo d6fybietpebiyngeighhydl et ot delvihyioldcet #hen 2
copol yrmers, cellul ose derivative resins )
volume of the pbinder polymer is less than 3 parts by weight,
printability of the ink is reduced and durability of an ink
layer printed is significantly deteriorated. When a volume
of the binder polymer is 200 parts by weight or more, a decrease
in specular gloss of a printed matter is observed.

Every polymer applicable asg a binder for printing inks
can be used for the binder polymer. For example, included are
polyester resins, polyurethane resins, acrylic resins, vinyl
chloride-vinyl acetatecopolymers, cellulosederivativeresins,
polycarbonate resins, polyvinyl butyral resins, polyamide
resins, and epoxy resins; at least one resin thereof can be
applicable.

Sclvents to be used are those dissolving the binder
polymers mentioned above or diluting such dissolved solution;
as general examples, selectable are esters, ethers, ketones,

alcohols, polyhydric alcohol derivatives, and aromatic

hydrocarbons.




pol ycar bonat e resins, polyvinyl butyral resins,

pol yam de resins, and epoxy resins; at |east one
resin thereof can be applicable. Solvents to be used
are those dissolving the binder polyners nentioned
above or diluting such dissolved solution; as genera
exanpl es, selectable are esters, ethers, ketones,

al cohol s, pol yhydric al cohol derivatives, and aronatic
hydr ocar bons. Especially, 3-nmethyl -3-nmethoxy- 1-but anol
Is usually often used because it is often contained
inan alumnumfoil slurry of pre-manufactured
commerci al products, does not have any
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surf ace of "a printing substrate. Total anount of

of S0k Ve S rand did yents usedni SoH09ih8d 2600in parkdS iy foil
wei ght to 100 parts by weight of the alum numfoil.

s1Vhen dreppg-fQAupact arby saightc 08l bessludredugbeomaf have
specular gloss of a printed matter i s observed; and
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of the ink is deteriorated. Although an upper limt of

of aa ret at i viey volluserofet he solvent in the applicant S
prior invention is 3000 parts by weight, th
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parts Yy 'weight to 100 parts by weight of the aluminum foil.

When being 600 parts by weight or less, reduction of specular
gloss of aprinted matter is observed; and when being 2500 parts
by weight or more, printability of the ink is detericrated.

Although anupper 1imit of arelative volume of the solvent
in the applicant’s prior invention is 3000 parts by weight,
the inventors have altered the value of 3000 parts by weight,
in the upper limit value of the applicant’s prior invention,
to 2500 parts by weight since the above-mentioned printability
of the ink of this invention is slightly reduced in the range
of 2500 to 3000 parts by weight.

In the ink of the invention, transparent or
semi-transparent colored pigments or extender pigments, pearl
pigments, and other metal powders are also allowed to be added
to change a color tone of specular gloss of a printed matter.
Also, whenneeded, levelingagents anddefcocamingagentsnormally

used for typical inks are also permitted to be added to the




in the upper Iimt value of the applicant's prior
invention, to 2500 parts by wei ght since the
above-nmentioned printability of the ink of this
invention is slightly reduced in the range of 2500 to
3000 parts by weight. In the ink of the invention,
transparent or sem -transparent col ored pignents or
ext ender pignents, pearl pignents, and other netal
powders are also allowed to be added to change a
col or tone of specular gloss of a printed matter.
Al so, when needed, |eveling agents and def oam ng
agents normally wused for typical inks are also
ipnermtted to be added to the 8 ink. Exanples and
Conpar ative Exanples of the invention are explained
as kakhpWes &EAar@headdt A | Ikameise praduded ibyeaddiongare
100 parts by weight of an alumnumfoil containing
ex@latmaimd didisoMgth a thickness of 0.03 ~Lm and f oi
surface areas of 1.5 pm2 to 1500 ~tm 2 in an anount
(ExofmiB0%lor nore, with binders including 55 parts by
wei ght of a pol yurethane resin and 14 parts by weight
of ancenkuioserabidsativedddsion] Canee sof venteight of an
i ncl udi ng 1400 parts by wei ght

aluminum foll containing aluminum foils with a thickness of
0.03 pm and foil surface areas of 1.5 um” to 1500 um? in an amount
of 80% or more, with binders including 55 parts by weight of
a polyurethane resin and 14 parts by weight of & cellulose
derivative resin, and solvents including 1400 parts by weight
of 3-methoxy-3-methyl-l-butancl and 100 parts by welght of
cyclohexanone. The viscosity of the ink was 1000 cps.

The ink producedwas printedonaback face of a transparent
polyester filmby screenprinting, anda luminance of theprinted
film was determined {by “Luminance Meter DM-7" commercially
available from TOPCON CORPORATION), resulting in 4.44 Cd/cmz,
and significantly high specular gloss was visually observed.

The printed image maintained clear contours as well as
clearancesonthethinoutlinewithawidthof 0.15mm, and sagging
generations were prevented in both cases.

(Exanple 2)
An ink was produced by adding 100 parts by weight of an

aluminum foil containing aluminum foils with a thickness of




of 3-net hoxy-3-net hyl - 1-butanol and 100 parts by
wei ght of cycl ohexanone. The viscosity of the ink was
1000 cps. The ink produced was printed on a back f ace
of a transparent polyester filmby screen printing,
and a |um nance of the printed filmwas determ ned
(by "Lum nance Meter DM 7" commercially available
from TOPCON CORPCRATION) , resulting in 4.44 Cd/cm 2
and significantly high specular gloss was visually
observed. The printed i mage mai ntai ned clear contours
as well as clearances on the thin outline with a
wi dth of 0. 15mm and saggi ng generations were

0.0 averedoin Hotikcasesas(dxansl gn2)o ABIMNKmWas an amount

produced by adding 100 parts by weight of an alum num
of faaid ceonbakni ngtal wimadrsf ohdSuad hdp &0 trhirakenéss wefi gh® of
0.02 ~tmand foil surface areas of 1.5 ~im2 to 1500
a pelBrinhane arrsunt anof 08096 os broved,ohwi ¢ h apadesster resin,
including 80 parts by weight of a polyurethane resin
andind s20. vearttss byneeighndof a’pol yesaeksredivh, waight  of
sol vents including 1700 parts by weight of
3-me e ko= et byl “au it @holRnéndl 490 Bedittss By weiightt of
of ropyl enegl ycol pononet hyl et her.. The viscosity, of
prqgﬁgéhﬁé) JA%@%@mgﬁgylethery Theviscosity<x?the¥h1kwas
3000 cps.

The ink producedwas printedonaback faceof a transparent
polyester filmby screenprinting, anda luminance of theprinted
film was determined (by “Luminance Meter DM-7" commercially
available from TOPCON CORPCORATION), resulting in 5.32 Cd/cmz,
and significantly high specular gloss was visually observed.

The printed image maintained clear contours as well as
clearancesonthethinoutlinewithawidthof 0.1b5mm, and sagging
generations were prevented in both cases.

(Comparative Example 1)

According to the applicant’s prior invention, an ink was
produced by adding 100 parts by weight of an aluminum foil
containing aluminum foils with a thickness of 0.1 mwm and foil
surface areas of 1.5 pm® to 1500 um® in an amount of 80% or more,
with binders including 30 parts by weight of a polyester resin

and 15 parts by weight of a cellulose derivative resin, and

solvents including 600 parts by weight of cyclohexanone and
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The ink produced was printed on a back face of a
transparent polyester filmby screen printing, and a
| um nance of the printed filmwas determ ned (by
"Lum nance Meter DM 7" commercially available from
TOPCON CORPORATION) , resulting in 5. 32 Cd/cm 2, and
significantly high specular gloss was visually
observed. The printed i mage mai ntai ned cl ear contours
as well as clearances on the thin outline with a
width of 0. 15mm and saggi ng generations were
prevented in both cases. (Conparative Exanple 1)
According to the applicant' s prior invention, an ink

500MaS: vty egueedghy add g Al0thpal o bynomeinghtthydfetarer.  The
alumnumfoil containing alumnumfoils with a
viddocknesst ofhd®. Inl-tvaantCF orps. surface areas of 1.5 pm
2 to 1500 ~tm 2 in an anount of 80%or nore, wth
bi nBeesirieloadingd 30 sparist ey onei gt k 6hca qfor Jesneparent
resin and 15 parts by weight of a_cellul ose ,
polders vt £¥enlast ot ednar 186 E DEntad MEPRAPAGCE0T Pl s ipfed
. Wei ght of cycl ohexanone and 10 500 parts_by weight of
£13p OBV &ifdGyEdlehorome i réerss: Mefre Diirdcosriycerially

AT 225, 198RS 05 ) ko oduced v ori 12 op e
Thfgifggu %ﬂwgng§régQ}P§H%§n8£cgh§h££Hﬂﬁﬁgof Examples 1 and
2, and the specular gloss obtained was not as high as that of
the Examples.

The printed image maintained clear contours but failed
to completely keeping a clearances on the thin outline with
a width of 0.15mm, and sagging was little generated.
(Comparative Example 2)

An ink similar to an ink disclosed in Patent Document
2 was produced by adding 100 parts by weight of an aluminum
foil containing aluminum foils with a thickness of 0.03 pym and
foil surface areas of 1.5 um® to 1500 um? in an amount of 80%
or more, with a binder of 20 parts by weight of a nitrocellulose
resin, and solvents including 1420 parts by weight of
ethylcellosolve, 900 parts by welght of
3-methoxy-3-methyl-l-butanol, and 450 parts by weight cfmethyl

ethyl ketone. The viscosity of the ink was 17 cps.

The ink producedwas printedon a back face of a transparent




filmwas determ ned (by "Lum nance Meter DM 7"
comercially available from TOPCON CORPORATI ON)
resulting in 2. 19 Cd/cm?2 . This result was worse in
| um nance than that of Exanples 1 and 2, and the
specul ar gl oss obtai ned was not as high as that of
t he Exanples. The printed i mage nai ntai ned cl ear
contours but failed to conpletely keeping a
cl earances on the thin outline wwth a width of
0. 15nm and sagging was little generated. (Conparative
Exanple 2) An ink simlar to an ink disclosed in
Pat ent Docunent 2 was produced by adding 100 parts by
po Weighir of 1aBvaldwddipy i Aol hg cantal bingnahusiotumd prlisted
with a thickness of 0. 03 pmand foil surface areas
filef whsb deeremmetdo (500 Lufenshme2 Mencan DERDUntonfie 80%a 11y
or nore, with a binder of 20 parts by weight of a
avamEﬁﬁ@eﬁkoﬁo@@PC®@§KﬁwﬁﬁﬂfEQNNemE§UQﬁGMQd&n¢Sﬂ&?@d/cm
parts by weight of ethylcellosolve, 900 parts bg _
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by wei ght of nethyl ethyl ketone. The viscosity of
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back face of a transparent ester fi
cordanan BEENEPHELS G & ERASATCD 61T He pi g rances on

the thin outline with a width of 0.15mm, and sagging generations
were found in both cases.
(Comparative Example 3)

An ink was produced by adding 100 parts by weight of an
aluminum foll ceontaining aluminum foils with a thickness of
0.1 um and foll surface areas of 1.5 umth)15OO pm” in an amount
of 80% or more, with binders including 1% parts by weight of
anacrylicresinand 15 parts by welght of acellulosederivative
resin, and solvents including 1500 parts by welght of
3-methoxy-3-methyl-1-butanol, 600 parts by weight of methyl
ethyl ketone, and 300 parts by weight of cyclohexancne. The
viscosity of the ink was 25 cps.

The ink producedwas printedon aback faceof a transparent
polyester filmby screenprinting, anda luminanceof theprinted
film was determined (by “Luminance Meter DM-7” commercially
available from TOPCON CORPORATION), resulting in 2.10 Cd/cm”.

This result was worse in luminance than that of Examples 1 and
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filmwas determ ned (by "Lum nance Meter DM 7"
comercially available from TOPCON CORPORATI ON)
resulting in 5.25 Cd/cm2 . A specular gloss as high
as that of Exanple 2 was obtai ned. However, the
printed i mage was unable to maintain clear contours,
and conpletely inpossible to maintain clearances on
the thin outline with a width of 0. 15mm and saggi ng
generations were found in both cases. (Conparative
Exanple 3) An ink was produced by adding 100 parts by
wei ght of an alumnumfoil containing alumnumfoils
with a thickness of 0.1 ~tmand foil surface areas of
2, bRl PRe2sb0ct 200 gldlsidh @ pduils nek 86% Ofh M &hat of
wi th binders including 15 parts by weight of an
tha@rydiElgesi n and 15 parts by wei ght of a cellul ose
derivative resin, and solvents including 1500 parts
by wWerghtreaf tBenmetihhac 3nagkhwds Lnkitianob ,m600: gpiar tSear
by wei ght of nmethyl ethyl ketone, and 300 parts by
comedghs, ehdcyehphekahpnenpimelbld seoosttytefntded miaages on
25 cps. The ink produced was frinted on a back f ace
thethantndnsips ehth ol gesodr 0 f Lnm By dstr e HPRRLIERG L ONS
and_a lum nance of the printed filmwas determ ned
we rgyF o Hareet Met@Fe DM 7" commercial ly avail abl e
from TOPCON CORPCRATION) , resulting in 2. 10 Cd /Cwe.

Industrial Applicability

The ink of the invention is used for printing on a back
face where an opposite face of the face printed is viewed as
a front face, thereby being utilized to obtain a printed matter

having high specular gloss and fine printing images.
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This result was worse in |um nance than that of

Exanples 1 and 2, and the specul ar gl oss obtai ned was

not as high as that of the Exanples. Mreover, the

printed i mage was unable to maintain clear contours,

and conpletely inpossible to maintain clearances on

the thin outline with a width of 0. 15nm and saggi ng

generations were found in both cases. Industria

Applicability The ink of the invention is used for

printing on a back face where an opposite face of the

face printed is viewed as a front f ace, thereby

being utilized to obtain a printed matter having high
crspesul ar gloss and fine printing i nages. 13 CLAIMS 1.

A printing ink conprising 100 parts by wei ght of an

al um.nanptont in8 {ok200mpattsnpyl Weimgdtt ofbla wWeigdder of an

polynmer, and 600 to 2500 parts by weight of a
algolventfoherkite €€ mhutiEnbm wé it cohtaibdsid@rupodumer,

foils with thicknesses of 0.03 ~tmor |less and foil
ang PP dce’ A @as réf P Belght 24 »S28PONLL M9 GF idnt argdRminum

of 80% or nore based on an accunul ated foil surf

foky 20NN s rai g W vi Sos ity it Migto a5 Socd ;@3 pm or

leés a%?%%?laguggacevggégs of 1.5 um® to 1500 um® in an amount
of 80% or more based on an accumulated foll surface area, and
having a viscosity of 1000 to 3000 cps (measured at 20°C with
a BM-type rotational viscometer) to keep a clearance on a thin
outline with a width of 0.1bmm.

2. The printing ink according to Claim 1 wherein the
aluminum foils have thicknesses of .02 um cor less.

3. The printing ink according to Claim 1 or 2 wherein
the solvent contains 3-methyl-3-methoxy-1l-butanol in an amount
of 20% by weight or more,

4, The printing ink according to any one of Claims 1 to
3 wherein the binder contains at least one resin selected from
the group consisting of polyester resins, polyurethane resins,
acrylic resins, vinyl chloride-vinyl acetate copolymers,
cellulose derivative resins, polycarbonate resins, polyvinyl
butyral resins, polyamide resins, and epoxy resins.

5. The printing ink according to any one of Claims 1 to

4, the ink being applied to screen printing, gravure printing,
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a BMtype rotational visconmeter) to keep a cl earance

on athin outline with a wdth of 0.15mm 2. The

printing ink according to Caim1 wherein the

alum num foils have thicknesses of 0.02 ~Lm or |ess.

3. The printing ink according to Claim1l1 or 2 wherein

t he sol vent contai ns 3-nethyl - 3- net hoxy- 1| -butanol in

an amount of 20% by wei ght or nore. 4. The printing

ink according to any one of Clainms 1 to 3 wherein the

bi nder contains at |east one resin selected from the

group consisting of polyester resins, polyurethane

resins, acrylic resins, vinyl chloride-vinyl acetate
ancC POl YIBr Soni £ W 10sey deri vati ve resins,

pol ycarbonate resins, polyvinyl butyral resins,

pol yam ge ihesidngat and epned 68l NSurFacEherpf kRbhBgarent

i nk according to any one of Claims 1 to 4, the ink
sulhei Mg @ppldred Heo 196¢r eenopriinti g, agy aviue e Prdintimeg,1 to 5

14 and fl exographic printing. 6. A printed matter
andriigved en a Sunftadecsf caprbranspanentr irsuds thaate thetrh o .

the ink according to any one of Clains 1 to 5 and

viewed as a front face opposite the printed face

t hereof. 15
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