, €3evP8WM ! "4"$6$T8WWACs - 1 - | NK, PRODUCTI ON METHOD OF THE SAME,
'"MATERI ALS FOR PRODUCI NG THE SAME AND PRI NTED MATTER W TH mmmm“
BACKGROUND OF THE | NVENTION Fi el d of the Invention The prmm i on
relates to an ink, a production nmethod, of the ink, the materi glggsof or
producing the ink and the printed matter wherein printing i s made by use of
the ink. Description of the Related Art It has so far been well known that
al umi num fl ake is added to an ink to prepare a netallic tone ink. However,

a print ed A&t EROPUCTION WETHORURR BH i MATEREALSKFABSPROPUE ENG
glittering dots, %ﬁdoes not_exhi bit any specul ar 'J_gl_lxoss. Thereafter, the
use of an ink, in SAME SR BRI Ry vt i B5t$A& ed and t he
anounts of a binding agent and a diluting solvent are specified, has |ead
to the advent of a technique with which a bright printed matter with
metallic luster can be obtained ( see Patent Docunent 1 ) . However, in
practice, it has been found that no printed matter high in specul ar gl oss

can be obtai ned even whe } j i i i nk described in Patent
BAFREARARD | §F g m\? s

Docunment 1. In these circunstances, an s been proposed which

conpri ses QA payft sHy mejahiiof an al um num fl ake contai ni ng al um num
flakes of 0.5 umor less in thickness and 20 un2 to 2,000 un? in fl ake area

in a content offhéSYresed®r envinttion relaZes2@8 pariskbyaverehticefoa bi nder
pol ymer, and 600 to 3, 000 parts by weight of a solvent (Patent Docunent 2)

It is tmethduatoff dheovinky tthe deseriiptlisofoef pPatieatinfoeHaebhk2and print ed
matter higher in specular gloss than a printed matter described in Patent
Document Itheanrbhatebtrd tivel wHewevier priheihgpesmefieso) vertst thtd inked in an
i nk whi ch

Description of the Related Art

It has so far been well known that aluminum flake is added
to an ink to prepare a metallic tone ink. However, a printed
matter printed with such a metallic tone ink has minute
glittering dots, but does not exhibit any specular gloss.

Thereafter, the use of an ink, inwhich a special aluminum
powder is utilized and the amounts of a binding agent and a
diluting solvent are specified, has lead to the advent of a
technique with which a bright printed matter with metallic
luster can be obtained (see Patent Document 1). However, in
practice, it has been found that no printed matter high in
specular gloss can be obtained even when printing is made with
the ink described in Patent Document 1.

In these circumstances, an ink has been proposed which

comprises 100 parts by weight of an aluminum flake containing

aluminum flakes of 0.5 um or less in thickness and 20 um’? to

2,000 pum?* in flake area in a content of 75% or more, 15 to
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jinmparts to a printed matter netallic luster or specular gloss, are at best
described in paragraph [ 0012 ] in Patent Docunent 2 as such that
"Additionally, the solvent utilized is the one that dissolves the above
descri bed bi nder polynmer and dilutes the solution thus obtained, and the
general exanples of such a solvent include esters, ethers, ketones,
aromati ¢ hydrocarbons and the like." Additionally, even in the exanples

cxonpl | 11 G490 BAF PR B6AgBEME AR PEGIHSEol VEE0 Ut Ind0 IGBERT oo,
S ound LR Pork (A Rur PRERG BoCHEEPRY b Y G EbPGertatt |11 zod
bi ndi ng aGent UL calt e SRR P, s leRine (R can be
ol vent | SRR onal g s o b O e T Cornly e St dE) nel o ng.
al cohol s syucdragdetity lp A GONAocifld Bl&aDdle PEOPHeal cohol , and butyl

al cohol ktones such as acetone, isophorone, nethyl ethyl ketone, and nethyl
i sobutyl ket oneloweslelroseh¥ aSysdicBfasolvens, MRtz Lekhosolivg @rdcgt hyl

cel l osol ve; and aromatic hydrocarbons such as toluene and xyl ene;

addi ti onalinpamdis pbat prihyddocardeonsetel hee S varttk vt be dpdeml acoghoesy used as
di l uents and conpatible with the above descri bed sol vents but incapabl e of
di ssol vi nanch@tbbadt mesgeibed icapazbgoapk UE@LR2 hsirpPaientigbDacdseand
dryness regul ators."” Furthernore, in paragraph [0039£.in Pat ent Docunent 1,
al t hough tHésstaaldhe ¥ opddérienaldyl cehe eolivemiottpl égedt sl thehene i s
found a description_that "Incidentally, the adaptabilities of the bright

ink 2 wit FhasPesfotevadhi® aooreras of LReb Singeaspphve beds ekbwFagd, and
the results obtained a as .shown in T 5, " and there is found another
descri pti o’%’q ﬁo%é(%llém‘:?rcﬁﬁﬁto}?%%ﬁ% @n%%ﬁﬁoge%%aa eﬁ’?%@%?faﬁédadapt abl e
to various, resj 0 oyl chlorid PET (pol yester), acrylic
resin, and" psg y@%?ﬁgﬁﬁdegb%#e&,/’ n%&deerésc’r ielf)ﬁ%rﬁe%’s ?%%Iﬁ%lgja‘)% to how

i sopr opy! ) gohol ik cald sl vesadapi gq;ltRent OGNt ] plapanese
Patent No. 2784566 [Patent Docunment 2] Japanese patent No. 3151606 Wen
printing idxdmsle acidlingd,0 e Haeeumesal vhndrd 2Rat gmch@CeHﬁek 2, a
bright printed matter or a specular surface printed matter can be obtained,
but it hadwahsbovadtshate fetriedysetmbReksd Abe tOERE @b uMteAaggsh
printing is applied to industrial mass production, particularly, when the
screen prioff iswch sappnted d10e masts gpeadifigd. - 4 As a first drawback,
the inks described in Patent Docunent 1 and Patent Docunment 2 each contains
a | arge cont enAdstl tdengddty,, dmd Hadeed essimmnitntl ngrast imtl prif errabl e
because the working environnent is remarkably degraded in operation with

y adel
ordinary fRETIJEIRE Wirtk niRprs toxFeurd| & ehesFsipkianf Bratni ch the LD 50
val ue repregesent.i ng the nmouse or.al .toxici IS 2,000 np/kqg.or |ess,
particul ar F@Jrrﬁh%%ﬁp%eg'/ RG ot€ Fiég tigg %oi%?@)%ﬁ’tzcﬁs”@ganf ¢ RhEER"Fhe vapor
pressure i i.gh (dr <1>) . _As second drawback, in,. i.ng mass
printing, ]\[srh\gélg%eéc%l %&%%@%gjég)ﬁp%%%ﬁg og eyt %qu%rédldp:éil@l%ﬁ&%uﬁevenness
i S generat j IAGT L e - ri ee t nunber
of the pr ilﬁ%é%!ﬁs Sgt%glt?gélbg?%%&l rgg}ggg&ggi‘&)ﬁeiﬁgzggf h%n?% ?% ggl? when
printing isopse: aard hee backsd teg o c@o L i NG PRS ePte p?kiﬁ%iﬁ@“ﬁé@héabﬁ rate
and viewing is made fromthe front surface side of the subStrate, the
specul ar gissl-appear aNEk al wa § MRt RS JoArRkabk bteiratad, cdnawpagk <3>).
Accordingly, an object of the present invention is the provision of an ink
to neet t héErgurijos e admadnc urseehtslof veestd \iinreg vdie pldvendasc sided adr awback
<1>, drawback <2>, and drawback <3>, a production nmethod of the ink, the
mat eri al s Mefhpk orluedimyl t hethnk, aboodhohe propyedabadhel, waedebntplinting is
made by use of the ink. SUMMARY OF THE | NVENTI ON For the purpose of
resol vi ng 3HeCRbby ek Eeres | pedh prdbrepEone hel peeberengnveathygh pebyildes an
i nk conprising 100 parts - 5 by weight of an al um num fl ake contai ni ng
al um num ffekeRe nf o SerR B} +%%%9t¥%rgeb?%$érﬁBi&OEPéV9ﬁ1éPChe§§, in
t hi ckness and 20 un2 to 2, 000 unR in flake area in a content of 75% or
nore, 3 to 200 parts by weight of a binding agent, and 600 to 4,000 parts
by wei ght of a solvent, wherein the solvent is the one containing 20 wt % or
nore of 3-nmethyl -3net hoxy- 1-butanol. Additionally, when the above descri bed
solvent is the one containing 40 wt % or nore of
3- et hyl 3- net hoxy- 1- but anol, the problens in the present invention can be
resolved further nore satisfactorily. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS I n the present invention, 3-nethyl-3-nmethoxy-1-butanol

T ] o o S o M. o o o o 1~



HO-CGC CCHs HH CH3 Accordingly, when the screen printing is applied to
‘conduct mass printing which an ink conprising a solvent containing 20 wt %
or nore of 3-nmethyl-3-methoxy-1-butanol which is thus lowin toxicity, the
wor ki ng environnent is - 6 remarkably inproved with ordinary facilities
(resolution of drawback <1>) . Additionally, 3-nethyl-3-nethoxy-1-butanol

has an appropriate boiling point of 174C, and hence even when the screen

printing is applied to conduct nass printing by use of the above descri bed

i nk, cl ogdieidivils cddradd iy ansk ik e Skaseivay akd FGImadHC evapor ati on

on the stencjl with the elapsed tine of printing operation. Accordingly,
when the gjé’rdgé]r?aﬁﬁqorﬂst MGt SHi et arfgésx)ﬁrqr}ﬁi AR SRF oY a | arge

nunber of _pr.inted sheets, neither the gradual,generation of printing
unevennessarir‘}c?rhat & &yéif@éiarg’é’élrsad&qh&?%manghéhgpgﬁ[SFarC%%%P%plb%% ance
caused by .the.printin 0 S esol uti.on of. dra Kk <2>).

add t1 onai 1% S8 0B g RSN BN SRR S B Lp P a1

bi ndi ng a far i el . St er in,,..ac i in,
cel | Ul ose St fvserys et s S50 A3, R Honkfind SN AERY FIRERE L 1
smal | on qpedagddtimefdd Biilds AR4RAI A DeRELE 8Bt e Bk Ll Dt pRl Nt
thereof is appropriate, and hence even when"this conpound is applied onto a
pol ycar boniat @sdistapt €0l yj nich Gadt drer asvrelueded W tioroWsagiag t he
surface of the polycarbonate substrate. It is particularly preferable that
t he dryi ngtteenjzerdatfiore afltdrer e dediomti€ernots mfeddreted dethefe st o 60C.
Accordi ngly, even when the above described ink is printed on the backsi de
of the trdmpal endesenipdriioonihetslibatidentalhg, bhbksadiepodbiheties

pol ycarbonate substrate is prevented from bei ng damaged and t hereby

whi t ened. °thtiBe bid Bdgialat vobhafespactspestarous types ofl oigkes appeas ance i s
f ound wheR?Pri gti ng i s nmade on the backside of the transparent )

pol ycar borst%e S668: $XeB1RRE ARNTHE reskads PPEALRAE a¥o @S §HPHFARcE si de of

t he substr, (resol uti of drawback <3>). Additiaonally, .the present

i nvention ’%&%\ﬁ des A7Pr ggﬁ’é?i bR HEtH d’”ﬁ?e}%ﬁf 958 FIRTHG AG gagﬁ'ﬁp of

m Xi ng a myxtur. ymi C | Ses 1 | ake cont al ni al um num

fl akes of rI:'H)'?%éJul(ransor p@?s,aolpr?%#o??a%rﬁd; %%%ui(&é e5ss § aa%“’l&():j;%e%% and 20
un2 to 2, Q00 L el ihlsakg arga 'dw_];grqu]t t i g£20 sol vent
cont ai ni ng 20 wt%rgr _lrrg_re Sf 3- r‘r%t yll-_ -ne%gx;-d%;'bgfggng?‘?%\n@?ﬁe@_fher a

bi ndi ng ageify1aic ad¥ingdi RG AN SDdR . AREREFGERY hO @ePEREEESoANVOI Vi ng
such a step, the above described i nk capabl e of resol ving the drawbacks <1>
to <3> cande€oceasi by Podsbeerkdproefy Sidaied eper akileBsoMddst h@aptly, the
present invention provides a m xture which conprises an alum num fl ake

cont ai ni nglFAteritnimddrekes ©f 0.5 umor |less, preferably 0.3 umor less, in
t hi ckness and 20 un2 to 2, 000 unR in flake area in a content of 75 0 or
nore and a sol Vépanese: diatieng 20 wdbSH5afore of 3- net hyl 3- met hoxy- 1- but anol
. The production of the ink by use of such a m xture permts obtaining the
i nk capabl FadeedRGHRR el dr awbacks <1> to <3> without being acconpani ed

by a dangerous process of handljng the above described al um num fl akes
al one. Additi oﬂpﬁ‘ﬂaﬁestené’ rlu‘{o i rﬂ}g‘rﬁ provides a printed matter

wh i inti I . t . t b f th

et 01 1RGP TR 0 8 WLSRSPEC Dl UL Sy o Bt ol L1
i ' j I ik ;  but

o1 LGRS o L0501 0,000 UG AT BEciERD Dut

3met hy! - 3-gmihowy pkibulangh Lo USRILEOELE HEnBR] N Ad 1 7B L §heaNEohRACE even

if the above described substrate is polycarbonate resin, it iIs suppressed
for the batksi dempuwhidiavdr ik Ragdheendyd wred kachepdanrgad by the
solvent. Accordingly, it is preferable to viewthe printed matter fromthe
surface, apdidiedtbhendusonti sunbasqrapposidre, partheupairaeditsan taee of the
transparent substrate for the purpose of inparting the specul ar gl oss
appear ancescrRemm e Daseri ptigml Wed | themasslepbehbingn t he Exanpl es of the
present invention and Conparative Exanples. Exanple A: A m xture was
prepared which is conposed of 100 parts by weight of an al um num fl ake
contai ning alum num fl akes of 0.15 umin thickness and 20 un2 to 2, 000 un®
in flake area in a content of 90 o and 900 parts by weight of a solvent
cont ai ni ng 3-net hyl - 3- met hoxy- 1- but anol (hereinafter referred to as MVB) in
100 wm %



Exahple B: A mxture was prepared which is conposed of 100 parts by wei ght
‘of the sane alunminumflake as used in Exanple A and 900 parts by wei ght of
a solvent containing MMB in 40 wt % and propyl enegl ycol nononethyl ether
(hereinafter referred to as PGV in_6Q w% g _ Exanple C. A mxture
simlar to that in Exanple B was prepared except that the sol vent
conposition was such that the content of MVB was 20 wt % and the content of
PGM was 80 wt% Exanple D. A mixture similar to that in Exanple B was
prepared excepfSt Raf1tRE d5RYBAEXcoRBEsiPKENdRESTIRER thafatkatcont ent of
MVB was 8Q wt % and. t he content_ of nethyl cellosolve (hereinafter referred

to as M) DREEMSEH twt %%?Eﬁthél ; |ee?;9&1. csanﬁﬁ}flarq_alsrﬁﬂ%n*%@i hﬁ] |t n
Ex le B d t that t ol vent conpositi S suc a
the cont et o7 KRR (g% BERES, Sr PRanEAREeht 6t %&i%@ggs apuse d
Co i e B A m | t 1n.Exa A was_ prepare
Comparat | ¢hSH8URL AR AL IKAURE B Dbl LR, MAL G DL BHOTRI 6.ty pr epar

100 wt % %’maBEBEMQr?ﬁﬁi@ifiﬁeédﬁéﬁ El{lﬁ%lh%@cfxit@ s%rl%nit?%m e A was

prepared except that e solvent conpo _ s such that e content of
MC was | 0Gom ¥hi Befteieent & E¥ab & r A drisiny $8bULL ML Was 1P &Pk £6, whi ch

was conposed of 100 parts by wei ght of polyvinyl butyral resin as a binding

agent and i%0@,pant sghkowerghesef phecsehvenly, 1,600 mg/kg or less,
or a solvent is used for which the vapor pressure is high
(drawback <1>). As a second drawback, inmakingmass printing,
the specular gloss appearance is degraded and printing
unevenness is generated with increasing number of the printed
sheets when the number of the printed sheets is large
(drawback <2>). As a third drawback, when printing is made
on the backside of a transparent polycarbonate substrate and
viewing is made from the front surface side of the substrate,
the specular gloss appearance is sometimes remarkably
degraded (drawback <3>).

Accordingly, an object of the present invention is the
provision of an ink to meet the purpose of concurrently
resolving the above described drawback <1>, drawback <2>, and
drawback <3>, a production method of the ink, the materials
for producing the ink, and the printed matter wherein printing

is made by use of the ink.

SUMMARY OF THE INVENTION
For the purpose of resolving the above described problems,

the present invention provides an ink comprising 100 parts



used in Exanple A Reference Exanple B: Aresin solution simlar to that of
‘Ref erence Exanple A -was prepared except that the solvent having the
conposition adopted in Exanple B was used. - 10 Reference Exanple C. A
resin solution simlar to that of Reference Exanple A was prepared except
that the solvent having the conposition adopted in Exanple C was used.
Reference Exanple D: Aresin solution simlar to that of Reference Exanple
A was prepared except that the solvent having the conposition adopted in
Exanpl e DPWa¥eiigBl. 0 Refep eHBENER ol R ke Eonkad@ding 3bruinen Slakeactt o t hat
of Reference Exanple A was prepared except that the solvent having the
conposi t i &n SaHBpRed 956 /CHeFSr aEpiereRaipl 3 Aes Lsed, FefldrickaesBxanpl e F:
A resin solution sinmlar to that of_ Reference Exanple A was_prepared except

that the €81Véft MRaihg ORY EBnpdsittliad ad6pt é8 RncenRpRr £F v ERdpl e B

ros used. fierancs ATELELS of Getifr bl AL Blole (Rt ol

composi ti ¢ 9eRh°HaklsBIPFERLhYC AP frén RS SR n R A% ehd © 4
is the one containing 20 wt% or more of 3-methyl-3-
methoxy-l-butanol. Additionally, when the abové described
solvent is the one containing 40 wt% or more of 3-methyl-
3-methoxy-1l-butanol, the problems in the present invention

can be resoclved further more satisfactorily.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the present invention, 3-methyl-3-methoxy-1l-butanol
contained in the solvent is represented by the following
formula, has an LD 50 value of 5,830 mg/kg representing the
mouse oral toxicity thereof the toxicity thereof is extremely
low, and is not so large in vapor pressure at room temperature.
[Formula 1]

O — CHs

H H |
HO—C—C— C — CHs
H H |

CHs

Accordingly, when the screen printing is applied to
conduct mass printing which an ink comprising a solvent

containing 20 wt% or more of 3-methyl-3-methoxy-l-butanol

which is thus low in toxicity, the working environment is



The m xture of Exanple A and the resin solution of Reference Exanple A were
‘m xed together (Exanple 1), the mixture of Exanple B and the resin solution
of Reference Exanple B were nixed together (Exanple 2), the m xture of
Exanple C and the resin solution of Reference Exanple C were m xed toget her
(Exanple 3) , the mxture of Exanple D and the resin solution of Reference
Exanpl e D were m xed toget her - 11 (Exanmple 4 ) , and thuzlthe]inks
Exanples 1 to 4 shown below in Table 1 were _obtained. [Table 1
(Exarrpl eAl 6@?“&6%“’1&3% tEPHY VR Ght BIETHARS Yad Rt LEparets (h§S Wit ghen )Xol vent
(parts by wei h%%gol Snt conpositionl11001001800MvB=100%21001001800MVB=40%
PGVE6098100 8% ﬁﬁé;20@6PGWtSO@&lOO1001800NWB:80@6NC:ZO%)PGM

Propyleneglyco%ggygggggﬁnge%hﬁgtk&§;33h%§hg%&;§;g% ggﬁé-%fbutanol MC

Met hyl cel | oso creen pfinting co d wit ARs 35f Exanples 1

. G| i h f 0.2
 hi Ok CPRASRLIERe RO CAFbBRaLE 11 Fife 0P REGAral bar DEhIS Dbt

mm t hick t sparen e printe %bta!ned
vere driedcalec®Obrianidd AsNHbpIieaTRE AYABBELOhaLBE SIRELS Q%%Qﬁﬁg printed

matter was set at 500. The specul ar gl oss appearance of eac tal ned

printed malft ehewaboObsaevediveguahky E16gyihg shdecofctéhe sadagein
the screen by the solvent evaporation on the stencil with the
elapsed time of printing operation. Accordingly, when the
screen printing is applied to mass printing, even for a large
number of printed sheets, neither the gradual generation of
printing unevenness nor the gradual degradation of the
specular gloss appearance caused by the printing unevenness
occurs (resolution of drawback <2>).

Additionally, 3-methyl-3-methoxy-l-butanol dissolves
satisfactorily a binding agent for use in ink such as
polyester resin, acrylic resin, cellulose derivative resin,
polyvinyl butyral resin and the like, but is small on one hand
in affinity to polycarbonate and the boiling point thereof
is appropriate, and hence even when this compound is applied
onto a polycarbonate substrate, drying can be conducted
without damaging the surface of the polycarbonate substrate.
It is particularly preferable that the drying temperature of
the printedmatter is of the order of 40 to 60°C. Accordingly,
even when the above described ink is printed on the backside
of the transparent polycarbonate substrate, the backside of
the polycarbonate substrate is prevented from being damaged

and thereby whitened. Thus, no degradation of the specular



opposite to the printed surface. Additionally, the printing conditions and
‘the working environment were al so observed, and the results thus obtained
are shown below in Table 2. - 12 [Table 2] Exanpl eSpecul ar

gl ossStenci | Worki ng

_7... ]
envi ronnment appear ancecl oggi ng/ pri nti ngunevennessFi r st 500t hFi r st 500t hsheet sh
eet Sheet sheet 10oQoDo~0Sol vent vaporconcentrati on: | ow2~0~0~00~Sol vent

vapor concentrati on: | owO-CSol vent vaporconcentration: | owi~o0~0Doo~Sol vent
vapor conc&rsst eeRearencexdsl Ifomndovwhego sy iptingpgrs wadeygry r

o
Co ti I to .3 Th 1 Xt f ti Ex I dth
Coel 2ol BRCEs TR Rt o BRI (B AR (0 AR K G0 ot ve
Ex le 1),. th 1 Xt Co ti Ex le B d._t i | uti f
o o ence VR L ke SR B b HE Y TS Y SRR B et he
m Xture OUr%%%ﬁ%&ﬂk%y%fEQQ%Rk%f%bQﬂgﬁthe resin solution of Reference
toget he

Exanpl e G were m xe r npar'ative Exanple 3), and thus the inks

(Conparative Exaapkesnk1t9, 3knehewasbakownianfabhe 3 are olt ai ned. [Table
3] CbnparatlveAlunlnunBlnd|ngSoIventSoIventexaanerarts byagent (parts

byconposi tdreumeithin eaHes Ryeirgitnwel sipnikkel G Q¥=80%ing a _
MVB=15%21001001800PGVE100%81001001800MC=100% - 13 Printing was made with

t he i nks afixCaifegr athiiveh oddie®es an aluminum flake containing
aluminum flakes of 0.5 um or less, preferably 0.3 um or less,

in thickness and 20 um® to 2,000 um®* in flake area in a content

of 75% or more and a solvent containing 20 wt% or more of
3-methyl-3-methoxy-1l-butanol, with either a binding agent or
a binding agent solution. According to a process involving
such a step, the above described ink capable of resolving the
drawbacks <1> to <3> can be easily produced by very simple
operatiocn.

Additionally, the present invention provides a mixture
which comprises an aluminum flake containing aluminum flakes
of 0.5 um or less, preferably 0.3 um or less, in thickness

and 20 um® to 2,000 um? in flake area in a content of 75% or

- more and a solvent containing 20 wt% or more of 3-methyl-
3-methoxy-l1-butanol. The productionof the inkbyuseof such
a mixture permits obtdining the ink capable of resolving the
drawbacks <1> to <3> without being accompanied by a dangerous
process of handling the above described aluminum flakes
alone.
Additionally, the present invention provides a printed

matter wherein printing is made on a transparent substrate



1 to 3 under the sanme conditions as those in Exanples 1 to 4, and the
‘observation simlar to that in these exanples was conducted. The results

t hus obtained are shown below in Table 4. [Table 4] ConparativeSpecul ar

gl ossSt enci | Wor ki ngexanpl eappear anceclgggi ng/ pri nti ngenvi r onnent unevennessF
i rst500t"First 500t hsheet sheet sheet sheet 1~0Q~0QSol vent

vapor concentration: slightly high2~oX~o0XSol vent

vapor concentrati on: hi gh3~oX~o0XSol vent vaporconcentration: high According to
the preseRY Hs¢eRti dhe aPoFesdeissedeasbvierk + hBSwhPRi R§2BAPAESARENt is not
remar kabl y gFEgriorateq even with ordinary facilities when nmass printing
has been Q& EAESHl BCSR S draiack FEy  aGf it &H& gr adual

d dat i f .t Lar. gl . th ti f inti
unevennes§ 0LSaFE BTG F5r 1871 AFGE nTNBEr Bf: 17 MPCUPShAEPS” Wi Thss
printing Liaumage i ARy oA SHSRIL B M WA 185 lditd ol of - dr awback

. ©
<2>) , no degradati on of the specul ar gloss appearance 1's Tound when

printing haspRaen-Rde Q-1ne Racksi dg gkea EBi‘”?Hé‘rﬁPzEn*@@JiMﬁ)&“,at?

substrate and"viewng is nade fromthe front surtace side thereof

(resol uti emdohethicamaaen 3 )chAGHY vl HI6r IR @SR Hate -isl4 1 nvention

can provide an ink that can concurrently resolve the above descri bed
drawback eblyddrashadie €25imnd Wriawkadoredsed fUOAHKY it etdwdbof the

ink, the materials for producing the ink, and the printed matter wherein
printing wWwhimbhdéhbyinkeéhad Hdem pmknted- tdSoe Waatagesl blyathedse Bvent.
Accordingly, it is preferable to view the printed matter from
the surface, as being the front surface, opposite to the
printed surface of the transparent substrate for the purpose
of imparting the specular gloss appearance.
Examples
Description will be made below on the Examples of the
present invention and Comparative Examples.
Example A: A mixture was prepared which is composed of
100 parts by weight of an aluminum flake containing aluminum
flakes of 0.15 um in thickness and 20 um? to 2, 000 pm® in flake
area in a content of 90% and 900 parts by weight of a solvent
containing 3-methyl-3-methoxy-1l-butanol (hereinafter
referred to as MMB) in 100 wt%.
Example B: A mixture was prepared which is composed of
100 parts by weight of the same aluminum flake as used in
Example A and 900 parts by weight of a solvent containing MMB
in 40 wt% and propyleneglycol monomethyl ether (hereinafter

referred to as PGM) in 60 wt$%.
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Reference Example D: A resin solution similar to that
of Reference Example A was prepared except that the solvent
having the composition adopted in Example D was used.

Reference Example E: A resin solution similar to that
of Reference Example A was prepared except that the solvent
having the composition adopted in Comparative Example A was
used.

Reference Example F: A resin solution similar to that
of Reference Example A was prepared except that the solvent
having the composition adopted in Comparative Example B was
used.

Reference Example G: A resin solution similar to that
of Reference Example A was prepared except that the solvent
having the composition adopted in Comparative Example C was
used.

Examples 1 to 4

The mixture of Example A and the resin solution of
Reference Example A were mixed together (Example 1), the
mixture of Example B and the resin solutibn of Reference
Example B were mixed together (Example 2), the mixture of
Example C and the resin solution of Reference Example C were
mixed together (Example 3), the mixture of Example D and the

resin solution of Reference Example D were mixed together
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: Methyl cellosolve

Propyleneglycol monomethyl ether

3-Methyl-3-methoxy-1l-butanol

Screen printing was conducted with the inks of Examples

1 to 4 by use of a T-250 mesh stencil on one side surface of

a sheet of 0.2 mm thick transparent polycarbonate film.

The

printedmatters thus obtained were dried at 60°C for 30 minutes.

The number of the sheets of each printed matter was set at

500.

The specular gloss appearance of each obtained printed

matter was observed visually from the side of the surface

opposite to the printed surface.

Additional

ly, the printing

conditions and the working environment were also observed,

and the results thus obtained are shown below in Table 2.

c
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Printing was made with the inks of Comparative Examples

1 to 3 under the same conditions as those in Examples 1 to

4, and the observation similar to that in these examples was

conducted. The results thus obtained are shownbelow in Table
4,
[Table 4]
Comparative | Specular gloss | Stencil Working
example appearance | clogging/printing | environment
unevenness
First 500" First 500th
sheet sheet |sheet sheet
1 © A © JAN Solvent vapor
concentration:
slightly high
2 © X © X Solvent vapor
concentration:
high
3 © X © X Solvent vapor
concentration:
high

According to the present invention, as described above,

the working environment is not remarkably deteriorated even

with ordinary facilities when mass printing has been made

(resolution of drawback <1>), neither the gradual degradation

of the specular gloss appearance nor the generation of

printing unevenness occurs even for a large number of printed

sheets when mass printing is made by means of the screen

printing (resolution of drawback <2>), and no degradation of

the specular gloss appearance is found when printing has been

made on the backside of a transparent polycarbonate substrate

and viewing is made from the front surface side thereof

(resolution of drawback <3>).

Accordingly,

the present

#10%
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invention can provide an ink that can concurrently resolve

the above described drawback <1>, drawback <2>, and drawback

<3>, a production method of the ink, the materials for

producing the ink, and the printed matter wherein printing

is made by use of the ink.
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What is claimed is:

1. An ink comprising 100 parts by weight of an aluminum flake

containing aluminum flakes of 0.5 um or less in thickness and

20 um® to 2,000 pum? in flake area in a content of 75% or more,

3 to 200 parts by weight of a binding agent, and 600 to 4,000

parts by weight of a solvent, wherein the solvent is the one

containing 20 wt% or more of 3-methyl-3-methoxy-l-butanol.

2. The ink according to claim 1, wherein the thickness of

said aluminum flake is 0.3 pum or less.

3. A production method of the ink according to claim 1,
comprising a step of mixing a mixture, which comprises an
aluminum flake containing aluminum flakes of 0.5 um or less
in thickness and 20 um® to 2,000 um® in flake area in a content
of 75% or more and a solvent containing 3-methyl-3-

methoxy-l-butanol in 20 wt% or more, with either a binding

agent or a binding agent solution.

4. A production method of the ink according to claim 2,
comprising a step of mixing a mixture, which comprises an
aluminum flake containing aluminum flakes of 0.3 um or less

in thickness and 20 um® to 2,000 um? in flake area in a content

of 75% or more and a solvent containing 3-methyl-3-
methoxy-l-butanol in 20 wt% or more, with either a binding

agent or a binding agent solution.
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containing 3-methyl-3-methoxy-1l-butanol in 20 wt% or more.

7. A printed matter wherein printing is made on a

transparent substrate by use of the ink according to claim

1 or 2.

8. The printed matter according to claim 7, wherein said

transparent substrate comprises polycarbonate resin.

9. The printed matter according to claim 7 or 8, wherein
viewing is made from the surface, as being the front surface,

opposite to the printed surface of said transparent

substrate.



