1 DESCRIPTION METHOD FOR MANUFACTURING DESIGN MEDIUM AND DESIGN MEDIUM
TECHNICAL FIELD [0001] The present invention relates to a designable medium manufacturing
method for manufacturing a designable medium that is made designable by applying coat having a
luster pigment diffused in a resin onto a substrate and orienting the luster pigment in a magnetic field.
The present invention also relates to such a designbble medium. BACKGROUND ART [0002] In
recent years, as a counterfeit-resistant mediiERE@ ™a@xdemand for a medium having optical
variability that provides different color tones when viewed at different angles. [0003]  In related art,
to achieve optical variability, an optically variable ink (OVI) containing special film-shaped thin pieces
showing diffévertidolbr& R evi AdeWEA G URExeEh DarfgledNidige b matvfafsre d pfiffed Medium (see
Patent Document 1: National Publication of International Patent Application.No. 2007-527329, for
example). [0004]  Further, a printed medium is manufactured by coating paint mixed with a
magneticd Bighheht 6k §l§idatrate and applying a magnetic field to orient the magnetic pigment. [0005]
The OVIriglgand the magnetic pigment, each of which has a special composition, are expensive by

themselves, which limits the range of product to which the technologies are applicable.
The present invenfion relates to a designable medium manufacturing method for

manufacturing a designable medium that is made designable by applying coat having a luster
pigment diffused in a resin onto a substrate and orienting the luster pigment in a magnetic

field. The present invention also relates to such a designable medium.

BACKGROUND ART
1 70002]

‘In recent years, as a counterfeit-resistant medium, there is a demand for a medium
having optical variability that provides different color tones when viewed at different angles.
[0003]

In related art, to achieve optical variability, an optically variable ink (OVT) cdntaining
special film-shaped thin pieces showing different colors when viewed at different angles is
vsed to manufacture a printed medinm (see Patent Document 1: National Publication of
International‘Patent Application.No. 2007-527329, for example).

[0004]
Further, a printed medium is manufactured by coating paint mixed with a magnetic
pigment on a substrate and applying a magnetic field to orient the magnetic pigment.
10005]
The OVI ink and the magnetic pigment, each of which has a special composition, are
- expensive by themselves, which limits the range of product to which the technologies are
applicable.
-10006]

In view of the fact described above, the present inventors have developed a designable
medium that is made designable. by applying coat having a luster pigment diffused in 2 resin
onto a substrate and orienting the luster pigment in a magnetic field (see Patent Document 2:
Japanese Patent Laid Open Publication No. 2007-54820 and Patent Document 3: Japanese
Patent Laid Open Publication No. 2008-142690, for exampie).

{0007]

Since a luster pigment is inexpensive, using the technologies described in Patent



[0006] In view of the fact described above, the ppesent inventors have developed a designable
medium that is made designable by applying coat having a luster pigment diffused in a resin onto a
substrate and orienting the luster pigment in a magnetic field (see Patent Document 2: Japanese
Patent Laid Open Publication No. 2007-54820 and Patent Document 3: Japanese Patent Laid Open

PubllcatBn No. 200 1 %390 for examgllel)la (%OO?A (§mce aItustr%r mglr%ﬁllsehqec en§|ve uan the
technologleglaescrl cP ent ZaD nts an wg eS|gna eme t%at provides
differentveercrdtariedifitrentview b a:pdhﬁemtiangiesitém’e prockscedratow. prices Vidmher suveg when

a Stro“%&%%l?&"ﬁé‘ﬂ%‘% Rlieg,tg.0cien) M@}%ﬁ @%éhss@é%tpfamgm%&%@&saméﬂtﬁé/ the

magnetic field or coagulated, but the luster pigment can be uniformly distributed. PRIOR
REFERENZEEATENT pogunmhuicbod)teeitnstsaiehe prifarshal P gdon of International
Patent Application No. 2007-527329 Patent Document 2: Japanese Patent Laid Open Publication No.
2007-54820 Patent Document 3; Japanese Patent Laid Open Publication No. 2008-142690
SUMMARHSEAERRVENTION PROBLEMS TO BE SOLVED BY THE INVENTION

PATENT DOCUMENT

[0008]

Patent Document 1: National Publication of International Patent Application No. 2007-527329
Patent Document 2: Japanese Patent Laid Open Publication No. 2007-54820

Patent Document 3: Japanese Patent Laid Open Publication No. 2008-142690

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0009]

Patent Documents 2 and 3 described above each disclose a designable medium that
provides different color tones when viewed at different angles. Patent Document 3 described
above, in particular, discloses that a pigment the orientation of which does not change in a
normal environment is changed by preparing paint produced by combining a pigment the
orientation of which changes in an intense magnetic field environment with the pigment the
orientation of which does not change in a magnetic field environment and applying a magnetic
field, and that a plurality of color tones are provided in a single medium by forming coated
layers having a plurality of different color tone patterns on the same surface of a substrate.
[0010]

Patent Documents 2 and 3 described above, however, do not describe that paint in
which at least two types of luster pigment to be oriented in different directions in a magnetic
field are diffused in a resin is applied onto a substrate to form a single layer on the substrate,
and that the single layer provides a plurality of color tones.

[0011]

The prevent invention has been made in view of the circumstances described above.
An object of the present invention is to provide a method for manufacturing a designable
medium that allows a single layer to provide a plurality of color tones.  Another object of the

present invention is to provide the designable medium itself.

MEANS FOR SOLVING TO THE PROBLEMS



[0009]  Patent Documents 2 and 3 described aboye each disclose a designable medium that
provides different color tones when viewed at different angles. Patent Document 3 described above, in
particular, discloses that a pigment the orientation of which does not change in a normal environment
is changed by preparing paint produced by combining a pigment the orientation of which changes in
an inteniée magnetic field environment with the pigment the orientation of which does not change in a
magneti fdtd environment and applying a magnetic field, and that a plurality of color tones are
provided in a dingkshimedinavbyetosmingpecated layetiehauintha follicadiycofedifferent color tone patterns
on the S@H?ﬁurface of a substrate. [0010]  Patent Documents 2 and 3 described above, however,
do not describe that paint in which at least two types of luster pigment to be oriented in different
directions in aAnageticiiicldarefgifiuseg inlasigsiblis mpplisd entordisgbstthtepisformry sitigle iayer on

the Sum&fﬁﬁcﬁ%ﬂ%@% gﬁmig}gel@%%r o) ides.a plurality of color tones. [0011] The prevent

invention has been made in view of the circumstances described above. An object of the present

invention is togsréptlicatintetierl $6rAMARBRCRAING RlHebighkee faioneerel M dRierféodger to

provide g.plprality, af solertanes fnother abisctefibr Rresaptineniands iaPioniathe degignable
medium itself. 3 [0012] To achieve the objects, the present invention has the following features: [0013]

A methd9oft acturing a designable medium according to the present invention is characterized

in that the methoeipmAbsesep o RibpRplicativRSiepcdidpnlyngreaatdniwhiahvatieasiad fypes of
luster pigment to b orieBnted in different directions in a magnetic field are dift{l%‘??ﬁ in %nrggsin to a
substrat Ofgl%jrr?f’a{ 0 grﬁﬁ%,to oI, %rrpg%gg P4 ﬂ’gﬁﬁ& ThEhEtt Hett'to edium in

which the coatechfitatep fof methanith esubdtidde to orient the luster pigments contained in the coated
film; and[0014]

A designable medium according to the present invention is a designable medium
comprising: a substrate; and a coated film in which at least two types of luster pigment to be
oriented in different directions in a magnetic field are diffused in a resin, the substrate and the
coated film being layered on each other, the designable medium characterized in that

the coated film includes the following at least two types of luster pigment: a luster
pigment oriented in substantially the same direction as the direction in which the coated film
is layered on the substrate; and a luster pigment orienied in a direction substantially

perpendicular to the layered direction.

ADVANTAGEOQUS EFFECTS OF THE INVENTION
[0015]

According to the present invention, a single layer can provide a plurality of color tones.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Figure 1 shows an example of the configuration of a designable medium 5 according to
the present embodiment;

Figure 2 shows a summary of steps of manufacturing the designable medium 5
according to the present embodiment;

Figure 3 describes the steps of manufacturing the designable medium 5 according to the
present embodiment and shows a state in which a magnetic field is applied in the vertical
direction;

Figure 4 describes an example of a method for orienting luster pigments contained in



a cure step of curing the coated film. [0014] A degignable medium according to the present
invention is a designable medium comprising: a substrate; and a coated film in which at least two
types of luster pigment to be oriented in different directions in a magnetic field are diffused in a resin,
the substrate and the coated film being layered on each other, the designable medium characterized in

that  the coated film includes the follgwing at least two types of luster pigment: a luster. pigment
oriented TSP EHAPITEA € TRRECt B e hrERHEH o WTER FRESIREA FFIGTADrEH B the
substratelj&d @ iisterhignienhariepieshina dire otientsd bstentially peipendicstac ta theday(eyd

direction. ADVANTAGEQUS EFFECTS, OF THE INV.ENT] NéOO 5] Ac orcéié? to the present
vontion. & SRR BNS 8 St B ARSI TSI, AR SESCRIA RN G
DRAWINGS [00g6ic 6 shiguse stowsaef skadiptetofthacohliguiatibie! pigesigsableonietshis

accordinq&%ﬁg&{@ggﬂfﬁ%@%@ re 5. Figure 2 shows a summary of steps of manufacturing the
designable medium 5 according to the présent embodiment; Figure 3 describes the steps of

manufacturing e e sighrie HEBATSAGEerdi A T INE pred s A tetsbgaRPENDaAtBhO Wecardtatk in

which a magneticfeldds appligd in the vertical direction; Figure 4 describes an example of a method

for orienting luster pigments_contained in . ) i )
Figure®¥ describes the steps of manufacturing the designable medium 5 according to the

second embodiment;

Figure 9 shows an example of the configuration of a designable medium 5 according to
the second embodiment;

Figure 10 shows measurement results in Example 1 and shows optimum concentrations
of two types of luster pigment; and

Figure 11 shows measurement results in Example 2 and shows optimum concentrations

of two types of luster pigment.

DESCRIPTION OF THE EMBODIMENTS
[0017}
<Summary of designable medium 5>

A summary of a designable medium 5 according to the present embodiment will first be
described with reference Figures 1 and 2.

[0018] -

The designable medium 5 according to the present embodiment includes a substrate 5b
and a coated film 5a in which at least two types of luster pigment to be oriented in different
directions in a magnetic field are diffused in a resin, and the coated film 5a is layered on the
substrate 5b, as shown in Figure 1.

[0019]

The coated film S5a, which forms the designable medium 5 according to the present
embodiment, includes at least two luster pigments 6a and 6b, the luster pigment 6a oriented in
substantially the same direction as the direction in which the coated film Sa is layered on the
substrate 5b and the luster pigment 6b oriented in a direction substantially perpendicular to
the layered direction.

[06020]
The designable medium 5 shown in Figure 1 according to the present embodiment is

manufactured by using a method including an application step of applying coat in which the at



4 the designable medium 5 according to the present embodiment and shows an example of the
directions in which the luster pigments are oriented in the magnetic field state in Figure 3(b); Figure 5
shows a state in which a magnetic field is applied in the horizontal direction;  Figure 6 shows an
example of the directions in which the luster pigments are oriented in the magnetic field state in Figure
5;  Figure 7 shows a summary of steps of manufacturing a designable medium 5 accordinﬁﬁi%a

second BaiddithBrer PiglgErs Suesdritedans SEpLHt Matittertiifigarege dRyAdBRERSESIL
accordingddfessecand-embadimantubstHiguse Shewshancexampeof ihetepsfigusatiaienfasion

designable medium 5 according to ecand embodiment; .. Figure 10 shows mea ment results
in Exam%Fé)10§38}%]H8W§6Bﬁ%¥g%0§2§§3eﬁ9t?§ o(%:sSl %/v%)etlyl/lpéedéuélfl g erwléllbgrhn& At T |g§%elil
shows nieasedemeht reduitatin Ixampile2thadustrowisopirtsuin aohéentoationsointwe typasdof luster
pigment. DESCRIRTION OF .THE EMBODIMENT < ry-Qf | ium 5> A
summar%%&g? Es%na é rgr%%ll%r%e gc?:ggfclitllﬁg%% %%é%%t@gﬁt%ﬁg%o%%%’n%%v%%%@ema%%gn'ed with
referend®®dlires | and 2. [0018]

Since the coated film 5a, which forms the designable medium 5 according to the present
embodiment, includes the at least two luster pigments 6a and 6b, the luster pigment 6a
oriented in substantially the same direction as the direction in which the coated film 5a is
layered on the substrate 5b and the luster pigment 6b oriented in a direction substantially
perpendicular to the layered direction, the single layer 5a can provide a plurality of color
tones. The designable medium 5 according to the present embodiment will be described
below in detail with reference to the accompanying drawings.

[0022]
(First Embodiment)
<Example of configuration of designable medium 5 according to the present embodiment>

An example of the configuration of the designable medium 5 according to the present
embodiment will first be described with reference to Figure 1.

[0023]

The designable medium 5 according to the present embodiment includes the substrate
5b and the coated film Sa.
[0024]

The substrate 5b is made of resin, paper, ceramic, or any other non-magnetic material.
The substrate 5b may instead be made of plastic, film-like material, glass, or any other
transparent material. The layer thickness of the substrate 5b 1s not limited to a specific value
and can be an arbitrary value.

[0025]

The coated film 5a is formed by applying coat on one surface of the substrate 5b. The
paint that forms the coated film 5a is a paint in which at least two luster pigments made of a
base material, such as mica, alumina, silica, or any other flake material, and coated with a
titanium oxide, an iron oxide, or any other high refractive index metal oxide are uniformly
diffused in a no-solvent, low-viscosity curable resin. The flake material preferably has a
scale-like shape and a size ranging from 1 to 100 um. The no-solvent, low-viscosity curable
resin may, for example, be an ultraviolet curing resin or a heat curing resin. The layer

thickness of the coated film 5a is not limited fo a specific value and can be any value that



The designable medium 5 according to the presentgmbodiment includes a substrate 5b and a coated
film 5a in which at least two types of luster pigment to be oriented in different directions in a magnetic
field are diffused in a resin, and the coated film 5a is layered on the substrate 5b, as shown in Figure
1. [0019] The coated film 5a, which forms the designable medium 5 according to the present
embodiment, includes at least two luster pigments 6a and 6b, the luster pigment 6a oriented in

substanB&HyCiHe GsrHEs i eEBAMS IR RRBEST IS RAIEH tHe Bistser frs shHReispatedi i substrate

Sb and tfgusgter pigment 6b oriented in a direction substantially perpendicular to the layered direction.
[0020] The_designable medium 5 shown.in Figure 1 according to the present.embodiment is
anufactured By AT, SHHEEGN HE RIS Shra AN Sl P aBE G SOR I ITERHE RS % teast
two lustéepigmentsSaandgieiosbecortentedent elifférenti flicestiodsrintdomadnetic fielghatie diftided in a
resin onto the.substrate 5b.to form the coated film 5a (step Si), an ofientation step of applyin
aonet TR e el Med e oA e oimed A LSKFSRIP QAR o
orient thmamimwms%éim@dﬁbmtmmgh@@mﬁmdﬂlm 5&6@1@@8@,‘, Hnea @gdrtglgﬁé@of
curing g gpatecfiihied (sieR Sl-AnehAMR hFoedi Rebbianbinge ERRAI ST 220 O

forms the designable medium 5 according to the present embodiment, includes the at leasttwo luster
pigment&l&icand 6b, the luster pigment 6a oriented in substantially the same direction as the direction
in which mg})ated film 5a is layered on the substrate 5b and the luster pigment 6b oriented in a

direction substantiagg_erpendicular to the layered direction, the single layer 5a.can provide a plurality

of color tones I Haedissignable BRI s SRR SR BL5RSEE ARSI RNt Pt I b & Biss e below
in detail with referrres teiihe-RcceNRanybg:dr awinoe {0 A2k(hisst Bmbociment) texhmplaidbd

conﬂgur ion of designahle medium 5 ac O{dw_ I.é)cgh?t Eﬁggf@%ﬂggdi{pde&tg intArsl exgm Ien gt_he
conflgurﬁ |8ﬁeo%rﬁ1§§3§? o MU ’a((:)cordllng 16 presenf BmibSdintet Wil *iteP Be d&t&ribed
with refelensebtarkiguiie th. form the single coated film 5a on the substrate 5b. A magnetic field is
applied to the coated film 5a formed on the substrate 5b to orient the luster pigments
contained in the coated film 3a. The coated film 5a in which the luster pigments are oriented
is then cured. The designable medium 5 including the luster pigment 6a, which is oriented in
substantially the same direction as the direction in which the coated film 5a is layered on the
substrate 5b, and the luster pigment 6b, which is oriented in a direction substantially
perpendicular to the layered direction, can thus be produced, as shown in Figure 1.
[0028]
<Method for manufacturing designable medium 5>

A method for manufacturing the designable medium 5 according to the present
embodiment will next be described with reference to Figures 2 to 4.

[0029]

The manufacture of the designable medium 5 according to the present embodiment is
broadly divided into the following three steps as shown in Figure 2: the application step (step
S1); the orientation step (step S2); and the cure step (step S3).

[0030]

The application step (step S1) is a step of applying coat in which the at least two luster
pigments to be oriented in different directions in a magnetic field described above are diffused
in a no-solvent, low-viscosity curable resin onto the substrate 5b to form the coated film 5a on
the substrate 5b. The designable medium 5, in which the coated {ilm 5a is formed on the
substrate 5b, is thus produced, as shown in Figure 3(a).

[0031]

Figure 3(a) diagrammatically shows a side surface of the designable medium 5 formed



[0023] The designable medium 5 according to the le'esent embodiment includes the substrate 5b and
the coated film 5a. [0024] The substrate 5b is made of resin, paper, ceramic, or any other
non-magnetic material. The substrate 5b may instead be made of plastic, film-like material, glass, or
any other transparent material. The layer thickness of the substrate 5b is not limited to a specific value
and can be an arbitrary value. [0025] The coated film 5a is formed by applying coat on one surface
of the substhatemichtiepaitrtHateforis. théncdzredefianshles myphineid vihichdnieaat Mo Ntz

pigments made.0h2 haseimaletizheaaughpsmicarAltiminasllicasahanyhatherine maepahand

coated with a titanium oxide, an iron oxide, or any other high refractive index metal oxide are uniformly
diffused SRSSHEASEIE ke sWReikste by RUFABTEYESTIZ e ake material preferably has a scale-like
shape apghapgize ranging from 1 to 100 nm. The no-solvent, low-viscosity curable resin may, for

example, be an ultraviolet, curing resin qr a heat curing resin, The layer thickness of the coated. film 5a
is not limited t&% SPETHEPRTER t%%g%ilﬁﬁys\%ﬁu tﬁ%ﬁ@ﬁ&g}%&%ﬁéﬂg&%ﬁ IoighseftE B3R being
exposedibiougs theductabmahthephedddrilne 5 &t {Q0RB) to cHeatpantuitat fopmstheconateadiim 5a

rflpé’i %‘s%”%%%r?bbﬁi%%@g?%%%g%ﬁa‘%re”t

according to the present empodiment contains at least two lust
directiontg?nc%a%‘g’&fﬁ%%i%%ielc?lg%%gﬁggﬁg;/?(?h%slgt%%ggtc ?v{/\%%s?%% igments are forme er
pigmentlosigrited inttee mggrsti; fididsiarapifirectiv fostb smaeritl iperpeagictiarfioldnie malrestiofluxes

and a '%ﬁ%@@%ﬁg}tﬁ%}g&&aﬁ%mb & mAongisdelddn.adigstion subsiantially pasalistia dhe; magnetic

fluxes. [002/]  In'the designable medium's according to the present embodiment, paint in which the
at least meenssiefisighieatd it Bop Febteailiyfraiie e tho magnatin Agretcapely ge e Mmseadisove

are diffuggghindhghorsqemidoweriseosithautablerasinoanstig.Paitkis spaliad eate thasdbsirate
5b to form the si_nale coated film 5a on the substrate 5b. A magnetic field is applied to the coated film

5a foimeW e EY A SRS G GHEREH B RSB LOhAfmERFIAGAE R ot ¥T8S 0P8 oated
film 5a inuwbichd ™ lusterRigmentpraaneanedismibenrcuratdedhemdesigaablgl meeipsadidakitiding the
luster pigment 6a, which is orient%d in substa tia tge spme di&e?ion gslth_eij}il%ecs i%%it V\_/&icp the _
coated fif BREFS) SHEFORRHE stuBs%Pftg%éa,P ncg %he ?us@e?‘ﬁ}gmenﬁg&ﬁ, whichis orlenf%qa in"a direction
substantiatiynpepeldicyipii¢d thelaykregndvkctiodioanstihu . Belpiedaged haghshopralmrdbiguled I

[0028] or higher. Increasing the strength of the magnetic field improves the orientation speed.
[0033]

The luster pigments 6a and 6b before the application of the magnetic field to the
designable medium 5 (after application step but before orientation step) shown in Figure 3(a)
are oriented substantially in the horizontal direction (substantially horizontal state), as shown
in Figure 4(a). In the substantially horizontal state, when incident light L is incident on the
surface of the designable medium 5 as shown in Figure 4(a), an interference color or luster
appears on the surface of the designable medium 5 in a range from about 0° to 150°.
Irrespective of whether each of the luster pigments 6a and 6b has positive (+) or negative (-)
anisotropic magnetic susceptibility, each of the luster pigments 6a and 6b is stable in terms of
energy when having an elliptical or scale-like shape as shown in Figure 4, whereby the major
axis of each of the luster pigments 6a and 6b is substantially paraliel to the substrate 5b.
[0034]

Most particles that are anisotropic in a crystalline structure are also magnetically
anisotropic. For example, consider now a particle having a large aspect ratio. The
magnetic susceptibility along the major axis (1) differs from the magnetic susceptibility along
a minor axis (s) perpendicular to the major axis (1), and the anisotropic magnetic susceptibility
can be expressed by the difference in the magnetic susceptibility between the major axis (1)
and the minor axis (s) (Aya=yl-xs).

{0035}



<Method for manufacturing designable medium 5> ¢ A method for manufacturing the designable
medium 5 according to the present embodiment will next be described with reference to Figures 2 to 4.
[0029] The manufacture of the designable medium 5 according to the present embodiment is
broadly divided into the following three steps as shown in Figure 2: the application step (step Sl); the
orientation step (step S2); and the cure step (step 8'3)._%)5030] _ The application step (step Sl) is a
step of applyin%%ﬁ?ﬁ WHRHTTOR 18R iR G HStBH Pighiette s bErgHen e différe Iy di8Rtis in a
magnetigdielel dleserived abrymarerdifepedvifid NResalyRA aldw-istastyTlirpble desinubnteothee
substrate 5b to.fofgnhgﬁ%icoated fil Sixon the substttat% 5@ Thegdisignabje megizxm g. in which the
coated fPFEETS BTG GHHRE su 285 AR5 06UCdR, S SRS IRBIGLrE S 003 Bigure
3(a) diagtanmeatigaiynshoinssachidevaurface hkthede siginab)e ibdipmmbeormedrptinl thd applitation
step (Ste%asg'etlln %l;ﬁﬁfﬁglsrgcg%%le medium 5 according to the present embodiment, the single coated

ed on

film 5a is € substrate 5b by applying the paint on one surface of the substrate 5b, as
shown if®igéle 3(a). [0032] The orientation step (step S2) is a step of applying a magnetic field to

ihe designabie AT & MO SEAID e, SRRIEHRBIERRISnBlL iR frt ed uslerhiaments

contained in the coated film 5a. Since the coated film 5a according to the’présent embodiment
contains!BS REAEMRR AR Pgh S HBlea uSIBR DRIrRBRIEED BRGYRMSRiATEaghehemeldmparaliektion

Substantial%@%@gﬁ&k@u{%ﬂp&h@d@@gne%ﬁ}ﬁ@ andahestermamsnhio lnerigntedin tha.magnetic
field in a direction substantially parallel to the ma%netic fluxes,_agrﬁ)}leyin a magnetic fieldltgg the

designalTBTHEdfs s el BTeSHRTERMP R HAR IS GRALH BASribmt bR Sbeth ol ié 'S
directionmagteidifietdign-#atishich the coated film 5a is layered on the substrate 5b and the luster
pigment rgEglzgérzﬂented in a direction substantially perpendicular to the layered direction in the coated film
5a,as s n Figure 1. The strength of the magnetic field applied to the designable medium 5 is 0.3

T (tesla) or highethpneferatilyethboliorchighemagortasing dhis stpphgth tof the deaigmeiibefieiddnmprdves
the orienstﬁ%i&rﬂ ?H%gﬂ@%@ by using an apparatus shown in Figure 3(b). As a result, the luster
pigment 6a, which is oriented in substantially the same direction as the direction in which the
coated film 5a is layered on the substrate 5b, and the luster pigment 6b, which is oriented in a
direction substantially perpendicular to the layered direction, are formed in the coated film 5a,
as shown in Figure 4(b).
[0038]

Figure 3(b) diagrammatically shows a magnetic field generator used to carry out the
orientation step (step S2). The magnetic field generator shown in Figure 3(b) includes
magnetized yokes 1 and 2, each of which is an electromagnet. Each of the magnetized yokes
1 (south pole) and 2 (north pole) has a portion (not show) around which a coil is wound, and
the magnetized yokes 1 and 2 can form a magnetic field between the magnetized yokes 1 and
2 by generating a plurality of magnetic fluxes 3a, 3b, 3c, ..., 3m. The magnetic fluxes 3a to
3m have linear portions (or substantially linear portions) and curved portions, as shown in
Figure 3(b). The strength of the magnetic field is set at 0.3 T (tesla) or higher, preferably 1.0
T or higher. The designable medium 5 is placed in the magnetic field (plurality of magnetic
fluxes 3a to 3m) formed between the magnetized yokes 1 and 2 as shown in Figure 3(b), and
the applied magnetic field orients the luster pigments 6a and 6b contained in the coated film
Sa. The luster pigment 6a oriented in substantially the same direction as the layered
direction and the luster pigment 6b oriented in a direction substantially perpendicular to the
layered direction are thus formed in the coated film 5a, as shown in Figure 4(b).

[0039]

When the designable medium 5 is placed in the magnetic field in such a way that the



The luster pigments 6a and 6b before the applicatiom of the magnetic field to the designable medium 5
(after application step but before orientation step) shown in Figure 3(a) are oriented substantially in the
horizontal direction (substantially horizontal state), as shown in Figure 4(a). In the substantially
horizontal state, when incident light L is incident on the surface of the designable medium 5 as shown

in Figure 4&%@) integieren e color o'rdlus er appeays on the surface of téu—%- desj n?ble meq,j[um ina
range froff AEBUCOTSLED: TrediaBRUA Y Al LS o SPLCTLSIa! ST ERILES QRG6b Ras pasitve
(+) or negativerfepaprisoftopis Avagniitit sustelitibilitgsmatie dfdde Yesterbigagents GrldndGhisvstable in
terms of.energy w. [ iptical =i e, & ) in Fi major
axis of ek B R e e v ke Lt & Ty

Most pakiclegethatsarel enficiottopiom sbergshmimg sl diorizapsallstninadnatcany a6t ot

exampl%ﬁ?&ﬁiﬁfg%@%%ﬁm{&!s hawinoia fage-Aspscliatienlhamaseeticosusaentipiibaalong the

major axis (I) differs from the magnetic susceptibility along a minor axis (s) perpendicular to the major
axis (1), dieFting sHRBHEIE hRigRENE eulst dp bRt EaRdo BEbs e doBTR BT uitRe reRRiEd ke Sa-
\Tvignet&@ﬁ!ﬁ&%&i@ﬂMeﬂﬁ%%gﬂ@ﬂﬂ&%ﬁ@%ﬁg@k_@é@v@ﬁ}@ﬁﬁbﬁ&kﬁﬁ%@@f@ﬁ@xﬁépﬂ% ’| 1ngay e
en the anisotropic magnetic susceptibility. Axa js.smaller than 0, a luster pigment particle is stable in
terms of &fi %f?@ﬁ%ﬁ?d{éﬁ)&ﬂﬁi(%)‘ffflﬁige?o%?%lé’ifp@%%?cﬁﬁa %‘?ﬁ@ﬁ:ﬁ%{ﬁ ¢ field direction.
Applyingiatsgnetic field to the luster pigment therefore orients the luster pigment in such a way that
the major axis (l) of the pigment,is perpendicular to t agnetic field direction, [0036 On the other
nanc, when O AU NAShOE S kot e At Py, £ S So mplele O
stable insteerptifikhergynghent sheieoicaxfsofl) theredisepandiehwitatragretidifien diréigar.
App'y'r!gz;%az?ﬁg netic iRl ihe st Rl 'p?gra&éhﬁtﬂ?r@}%@_ef e luster Figm&ﬁt i sysbhacway that
the major axis (1) of the pigment is parallel to the magnetic field direction. [0037] In the present

embodinsehstaniisdlgngirc FRane idappien & the deserhsisasidenuin Sosmsdrinthrgeratataliby wding an
apparatus,shayat i FgUIR 3{ichsea EsHilvithe Jusier o omentBaopbishisonenissk pisunstantially

the same direction as, the direction in which the coated film 5a is layered on the substrate 5b, and the

luster pid%@%ﬂ%ﬁ%ﬁﬁﬁqg“8?1e?§liéﬁll]iir?£6(§’|“|9edctﬂ:}’rﬁigﬁﬁ%ﬁéﬁﬁ'perpendicular to the layered direction,

are formeghig the coated film 5a, as shown in Figure 4(b). [0038] Figure 3(b) diagrammatically
shovs 2 ma g el gt e G 1 5 ISR A0 168 R ) The el
electromégeeiokack ofi¢Hesragrigtiead §olesit¢danth doletamd 2 fsarthadhl@ehzsdipdride (het
show) ar%%ggea\/ Egggcéo%oci:laif? #gy QQ fgﬁged in the coated film 5a.

10042]

The cure step (step S3) is a step of curing the coated film 5a.  Since the luster pigment
6a oriented in substantially the same direction as the layered direction and the luster pigment
6b oriented in a direction substantially perpendicular to the layered direction are formed in the
coated film 5a in the orientation step (step S2) described above as shown in Figure 4(b),
curing the coated film 5a in the orientation state described above can provide the designable
medium 5 including the luster pigment 6a oriented in substantially the same direction as the
layered direction and the luster pigment 6b oriented in a direction substantially perpendicular
to the layered direction.

[0043]

To cure the coated film 5a, a curing method according to the no-solvent, low-viscosity
curable resin that form the coated film S5a is used. For example, when the no-solvent,
low-viscosity curable resin is an ultraviolet resin, the coated film 5a can be cured by
irradiating the coated film S5a with ultraviolet light. When the no-solvent, low-viscosity
curable resin is a heat curing resin, the coated film 5a can be cured by heating the coated film

5a. The coated film 5a can thus be cured by using an optimum method according to the



the magnetized yokes 1 and 2 can form a magnetic,field between the magnetized yokes 1 and 2 by
generating a plurality of magnetic fluxes 3a, 3b, 3c, ..., 3m. The magnetic fluxes 3a to 3m have linear
portions (or substantially linear portions) and curved portions, as shown in Figure 3(b). The strength of
the magnetic field is set at 0.3 T (tesla) or higher, preferably 1.0 T or higher. The designable medium 5
is placed in the magnetic field (plurality of magnetic fluxes 3a to 3m) formed between the magnetized
yokes 1 BAES S haWr itr Ribuire sthle andnime bRt thsantt B Brients the luster pigments 6a

and 6b qomtained in the coated film 5a. The luster pigment 6a oriented in substantially the same
direction as the layered direction and the lus igment,6b oriented in a direction substantiall
perpendicular (fﬁlﬂ@?z?fé%iﬁtai%éﬁé ea‘%%afﬁéz{ﬂg}%%&’} tﬁé“@@gféﬁ’#ﬁ?ds%}?pg e%ﬁ&%?’? ia%fgi 19L(b).
[0039] Whediihe Hesignableanedivmdais plabed incthrebmagnstievittldhin lsstir aigay:ithas theer@ed
designable mediu Is;perpendicular to the Jinear portions (or substantially linear portions) of the
gnere T oo g T e B RS ),
the lusteinpighirenti 6b hibsiagtrdlyapisee¢danibotiople daagrestidisesteap ity chafgesoitted didmtation
from the subgtanfially Rorizantahstateshoyn infigure 4@l ieaHniiguniyhotzontal siate shgwnin

Figure 4(b), whereby the luster pigment 6b oriented in a direction substantially ‘perpendicular to the

layered delcaablysForrisaviolgicresated e Stehaliplés semensey pigdiedbp havitganiejstive (1)

anisotrom%ﬂpmeﬁ&&wﬁ@ﬁaﬂgﬁmﬂ%a@ugﬁaé@wnggaﬁm@que@z%emqgi@24, Color Code, and
Xirallic T60-21. [0040]  On the other hand, the luster pigment 6a having positive (+) anisotropic
magneti(g%ds%eptibility changes its orientation from the substantially horizontal state shown in Figure

4(a) to a verticyl gtatenshididnt iguiehéibahe nebyitsesiugity pigientoa etieatethithsuhsiaatially the

same dirgctipn as the layered ditection is for, in the coated film,5a. Examples of, the luster, pigment
G hoving SERUE L ah SO e <RI Faag eI RS S a0
and InfinifeoR:x0& [0@41d 3(b)T heduste mpigineé mhéeetie teld inrseiistéwtihitstth pigamstslifectioh &ls the
layered direction and the ' t.6bQri ' itection, s ially :pe icul e
ayered gl e S R e B
curing theansaidicetitinibasSthed aherhdsirgigmeanddloridetiad ipsusstaftiafificthtedame diieasiias

the layerge,diraayny Apd LA ML 1R8B8RY ered direction in the coated film 5a as shown in Figure
4(b). On the other hand, the following formation is also possible: the designable medium 5

is placed in the magnetic field (magnetic flux 3g) formed between the magnetized yokes 1 and
2 as shown in Figure 5, and the applied magnetic field orients the luster pigments 6a and 6b
contained in the coated film 5a to form the luster pigment 6b oriented in substantially the
same direction as the layered direction and the luster pigment 6a oriented in a direction
substantially perpendicular to the layered direction in the coated film 5a as shown in Figure
6(b).

[0046]

When the designable medium 5 is so placed that it is horizontal with respect to the
linear portion (or substantially linear portion) of the magnetic flux 3g (lateral magnetic field,
hotrizontal magnetic field) as shown in Figure 5, the luster pigment 6b having negative (-)
anisofropic magnetic susceptibility changes its orientation from a substantially horizontal state
shown in Figure 6(a) to a vertical state shown in Figure 6(b), and the luster pigment 6b
oriented in substantially the same direction as the layered direction is formed in the coated
film Sa.

[0047]

On the other hand, the luster pigment 6a having positive (+) anisotropic magnetic

susceptibility changes its orientation from the substantially horizontal state shown in Figure

6(a) to a uniformly horizontal state shown in Figure 6(b), and the luster pigment 6a oriented in



6b oriented in a direction substantially perpendiculag to the layered direction are formed in the coated
film 5a in the orientation step (step 52) described above as shown in Figure 4(b), curing the coated film
5a in the orientation state described above can provide the designable medium 5 including the luster
pigment 6a oriented in substantially the same direction as the layered direction and the luster pigment
6b oriented in a direction substantially perpendicular to the layered direction. [0043] To cure the

coated fArfiBtwrsHhgametHs P eSOl tHEh BsuRbALItsHovist BRIl BIe pesipdhBirSem the

coated filpppsr is used. For example, when the no-solvent, low-viscosity curable resin is an ultraviolet
resin, the coated film 5a can be cured by irradiating the coated film 5a with ultraviglet light. When the

no-solvent, lowViddSSH-clia b FEHER S h &Rk RURNG 8IS REatbalay Hif BPEHBEIN&d HF
heating thecgoatggetitinband e costed ik da caniituscdcuraddyi vsingaapiinwe-pethodar

accordin the 10 no-solvent, low-viscosity curable resin that forms the coated film 5a. [0044]  Itis
preferab’l% %%elciﬁygrtﬁg%)eacfé%ﬁ?ﬁl éyg @ﬁﬁlggééghee??ca%%’ls ' §f’éd to the designable medium 5. In this
case, th¢ddd&ted film 5a can be cured with the luster pigment 6a oriented in substantially the same
direction he lavered djrection.and the lustey: pi griented in a direction substantially
emmend T e B ) To this
end, the no-sofvedestobedisbosity iouabisosssincia préiaeblyrdar g Aoles iewihleTheomted fille5a
can thusﬁ%al}r%a}eﬂslvvétm Wiiavialehightiang qurehwdsh s maanalicdisld apRlisd ioithe designgble

n

medium 5. [00 he embodiment described above, the designable medium 5 is placed in the

magneti@fERetisidielioraiadinadcmenst s S eianabirabe perride b HdhndesEmsfrasctiam 2 as
sk?own i@?ﬁ%@g%@ﬁ ﬁ@%@ﬁ%ﬁﬁé’y@%ﬂﬁgﬁéi@_@mﬂgB‘@si@faﬁb{%t%ﬁéﬁihﬁﬁﬂtﬁm@ﬁlfﬂg @Magtt«%ined in
the coated fiim to form the luster p1g ent 6a oriented In substantia yt e same airection as the
layered B@Eﬁahgﬁn%ﬂﬁf&% gféﬁtﬁ%@%}ﬁ%&%ﬁéﬁ% H%?H%&?o‘h%lﬂyﬁ%‘ti%f%]é’ﬁbéﬂ AP the

layered gigeation @b tbe gnadethfiimdbearshavsstimfrityre<dinn Gruthe othie Napeetheliatowings
formation, is also possible; the designable, medium 5.is placed in the magnetic field (magnetic flux 3g)
il ol e e R S i A e
orients thebluistaiapiy ierisSatimg 6bacoagmintd fhimdoptelyifinSaagnfdintitid linteripigraecti6h
oriented gn,su i reetign | irect sterpigment lented
ina diregtr%ci)%’ su s%gﬁ%%I%}%gg%%ﬁ(ﬁgﬁzﬁoﬁ%ge%%%%ﬁlﬁgﬁﬁﬁnﬁage@c%bﬁgg film 5%%5_ gsh%g?/ﬁr%n
Figure 6fpyfgdas] of thehelstitaddsigmaBiemedidntsidingo Praceusthnt M E5oEzZ6htIwweFesPect to

the lineagpRrliRR. {0y m@tiﬁyyc%%agsaeét@é}%%thﬁm@&%ﬁa fhidadaieralmagnaticnliegldn o
horizontal magnetic field) as shown in ?'%Jre the Iusteréplgm_ent 6b having negative &?)ﬁanlsotroplc
magnetid&eien dbitirenaly ssteertishiErith e M bR Hot ROl s Eh 8t in Aigtire

6(a) to arveiticalisiatesdewsmisbiignaiti)y anddherisiespigmenidh asisntes isubstantially ihe
same direction as the | ed direction is formed in the ¢ aé(ﬁd film 5a. %%047% ) %1 the ather gand,
fetic L

ihe lustel ORI AR BOSTSE S deb MR gt SitentHy e ation

from thepubiiantiifieteatizohdaltstate showvievked) urte G{Er tataaugitarm|ydndizonhel statte Stueed in
Figure 663}, 309, NS IARIRE BIAMENt S PLSRIEA .
[0050]

In the embodiment described above, a luster pigment having anisotropic magnetic
susceptibility is oriented in a direction substantially perpendicular to the layered direction in
the coated film S5a. It is, however, also possible to orient a luster pigment having no
anisotropic magnetic susceptibility in a direction substantially perpendicular to the layered
direction in the coated film 5a. In this case, when paint containing the luster pigment is
applied onto the substrate 5b, the luster pigment is automatically oriented in a direction
substantially perpendicular to the layered direction.

[0051]
(Second Embodiment)

A second embodiment will next be described.

{0052]



11 a direction substantially perpendicular to the layeked direction is formed in the coated film 5a [0048]
As a result, the luster pigment 6b oriented in substantially the same direction as the layered direction
and the luster pigment 6a oriented in a direction substantially perpendicular to the layered direction
can be formed in the coated film 5a. [0049] <Effect and advantage of designable medium 5 according
to present embodiment> As described above, in the present embadiment, placing the designable
medium 5 in the fedi HoroPRIEBIEE s taHER Bl bridiéirat thdhn AFriaranif & aiiappifing a
magnetiG finld (engitueinaimsgneticfieltd ouaHical sagretis field)da the dssignablecmediwmd 6is

shown in Figure 3(b) allows foimation of the designable ium 5 including the luster pigment 6a
oriented ﬁﬁgfgmig}ﬁ/%%%ﬁ@cﬁ?‘e%ﬁcﬁh(’é‘éntﬁlg%\@érree%%rection and the luster pigment 6b oriented

in a dire¢tiofz$ubstantially perpendicular to the layered direction as shown in Figure 4(b). Further,

placing the designable medium 5.in the linear portio substantially linear portion) of a. magnetic flux
B abplying G EE o PArar o ey e 5 ST A e S LR
medium ShashstiowedteEiflmes adldovenfsl ittatiba oittfeatieSiymatie meginaiccmeshbding thedfuster

pigment 8. grigptedn substantglly, the same, diregtion asdhe layered direclion and he luster gigment

6a oriented in adirection substantially perpendicular to the layered direction as shown in Figure 6(b).

As a restesignadletiadésiynasie shediinis i sHEh fotire @B§Gsg BiSEAsPIEBISpyifehls to be
oriented dp.giffesgnt directions inias wagneticHiekhshe reseliantdasianabiepnedivpaipreyidas different

color tones when viewed at different angles. Further, the single coated film 5a can provide a plurality of

color torf&8. RBBIM of thi drEcIB AT LEr BRI A RS TEL P HIBRTE Mt RAMAG &8t Bpiee
magnetigstikaepfibliydisigrieble thigdadirsclion bichstantialiy e peadissar to ddptayeredelicagtion in
the coated fjlm 5a. It is, however, also possible,to orient %PJ ter c[pi m&e%pna\éing nggsafgisotr%lpi%he

magneti@:’rse géeerﬁﬁﬁﬁl yﬁ’ﬁ e‘a‘.ré%i%ﬁ%eu é?aﬁﬁ%lﬁypﬁétrlﬁgnolcu ar 0 the Iayere& ‘dire&tidn T the Coated

film 5a. kothiagtase] bhenlpainnegntamied thedustenpigmiént imajpglibthontodie subdiatathpthe
s P Bpsi RIS pSiecn el DB e
described below with reference to Figures 710 9.
[0054]

The manufacture of the designable medium 5 according to the second embodiment is
broadly divided into the following three steps as shown in Figure 8: the application step (step
S11); the orientation step (step S12); and the cure step (step S13), and the orientation step
(step S12) differs from that in the first embodiment. The orientation step (step S12) in the
present embodiment will be described below in detail.

[0055]

In the orientation step (step S12), the magnetic member 4 is placed in the position of the
linear magnetic flux 3g among the magnetic fluxes 3a to 3m, and a magnetic field is applied
with the designable medium 5 placed on the magnetic member 4, as shown in Figure 7(a). It
is assumed in Figure 7(a) that the magnetic member 4 is supported by a non-magnetic member
(not shown), for example, support member made of a ceramic. Further, the strength of the
magnetic field formed in Figure 7(a) is 0.3 T (tesla} or higher, preferably 1.0 T or higher.
[0056]

The magnetic member 4 shown in Figure 7(a) has a ferromagnetic material area 4a
formed in a desired pattern (11 lines parallel to each other in Figure 7(b)) at least on one side
(upper side in Figure 7(b)) and a non-ferromagnetic material area (made of magnetic material
other than ferromagnetic material, for example, diamagnetic material, paramagnet material, or
feebly-magnetic material) 4b formed adjacent to the ferromagnetic material area 4a, as shown

in Figure 7(b). The magnetic member 4 may, for example, be a laminate produced by



12 In the first embodiment a magnetic field is appjied to the designable medium 5 in which the
coated film 5a is formed on the substrate 5b to orient the luster pigments 6a and 6b contained in the
coated film 5a, as shown in Figure 3(b). [0053] In the second embodiment, a magnetic field is
applied to the designable medium 5 in which the coated film 5a is formed on the substrate 5b with a
magnetic member 4 made of a ferromagnetic material or a paint containing a ferromagnetic rgaterial
adjacentts T dEsigriBrRinge diLPA™S 28 8WMFIRRurBAG) 25 BribiT YL RISES JRAEHS Bafd 6b
containegh i ke se@iadHile: 2aalit his easef-pigmet afiemiationlis pEtoagdddifierentheint the pertion
of the designable med%um S(Eﬁ hich the ma%pe iC mengber 4is ?dljacent ar,gd in thetiélg%litiogngf the
designabTaHEdiTrABHBWERh Nt maYRE e mBEF A Rdjdtedt IVREREY'S preadtarmined pattern is
formed incathrpartioneat thecaated filnrBarAs asreslitty the dormtyast &rddhe doldretobengrshvided by a
portion of the coated film 5a.can be different,from provi . ' t ogfed film
5a. The %l&lzr(l)e?l%ser% odiment will lggtcfenslcn eb§ b%ﬁé%\‘/gévgl?h re (grgetglfc‘t:?é1¥ ?%Hgéggfé‘gor?g%‘g%%?o%%% %%The
manufacixamplethbalésignabigkehediuneBbiccurdinbetolinm spedind watboainmeat.iSorcadyplikided into
the follogtﬁ%iﬁuﬁle &I%%e@ga.sh% in:Glawe S-theanplisainsipdsiaRpiindneiorsntation siep
(step 512); and the cure Step (step 513), and the orientation step (step S12) differs from that in the first
embodirAbpataly dreinatiog &dSpres sy MAkEHBasRechiBitRseh I HB B F B ARSAin

detail. [0956), nodI¥ihe QHERtElOR Stem(3er S 2) dthanesgnetis membes: is paggdde thewosition of
the linear magnetic flux 3g among the magnetic fluxes 3a tqo 3m, and a magnetic g%ljld is %Bglie with

the desigh&HIe MBYIUNE TR o BREREgAdte Mt RCad LT EJUERE" B EsSufhed in
Figure 7(ey-thaddhetmagaatitamentbéndiig sippariediny ainasenagnelsenamber {nobshoagmktior
example, su Cfrt member made of a ceramic. Further, the strength of the magnetic field formed in
Figure 7{%%2(%.3 T (testa) or higher, preferably 1.0 T or higher. [0056] The magnetic member 4
shown ififiTe 7(a) has a ferromagnetic material area 4a formed in a desired pattern (11 lines

paralle! to each;glfiern IS W)ahisaskAnL0e SR LHPRERAARL HOWRIDA 8hduion of

non-ferromagnetic ma area (made of magnetic material other than ferromagnetic material, for
examplethdiamaayriétioneiakamial, drseithed nbevsatedll oraeediy-maghetid tnaterrdpetdioinisingdiacent
to the ferpmaansiic.mareliahalese$2 s Sh VP ReHBNEEd’ (knitie wa@g&mer@bﬁmlﬂ%ﬁe@
made of a
|

example, be a laminate’produced by 13 alternately laminating a band-shaped member

ferromadPesE #harte i inAd e b ARY- SredlEahia e P Bfe ARG ABFRAS FBRRARHe TR s R A nenih e

magneti@ergig{ggegﬁ,m batreadiy- Rashached hytalieraately laminating a ferromagnetic material
and a non-ferromagnetic material. Further, a smaller thickness of each of the band-shaped members

allows ag‘{i)rq}élga)attern to be produced. The ferromagnetic material may, for example, be iron, nickel, or
cobalt, and the:diamadeetic saatena|STRyidfoiepample shdalimintthocecappdilil e magretivithember
4 in the present gmlbop'mer]téa pro gﬁgdl %@f%erne%tﬁl%lgminating a ferromagnetic material having a
thicknesé 8F&% rhcml?e evan in totaf) and non-f%lrromaghetic material having a thickness of 0.3 mm
(ten in tat@lyHs shown in Figure 7(b). The magnetic member 4 may instead be, for example, a

member ma@%&ﬁéﬁg&gg@g%@4&%@@&&@%@1&%&% e quIRRties (e RARALRMDAI R, the
non-magnetic material. [0057
parallel-line-shaped pattern of the magnetic member 4 is transferred to a surface of the
designable medium.S, whereby a pattern having the same shape as that of the transferred
pattern is formed.
[0060]
A description will now be made of the designable medium 5 formed by applying a
magnetic field thereto in the position indicated by the arrow A in Figure 7(a). Figure 9(a)
shows a surface of the designable medium 5 according to the present embodiment. Figure
9(b) is a side cross-sectional view taken along the line a-a’ in Figure 9(a). Figure 9(c) is a
side cross-sectional view taken along the line b-b' in Figure 9(a).
[0061]

The designable medium 5 according to the present embodiment has a pattern 32 formed

by using the magnetic member 4 described above and formed of the 11 lines parallel to each



Figure 7(c) shows the configuration of a magnetic mgmber 40, which is a variation of the magnetic
member 4 described above. The magnetic member 40 is produced by using a photolithography
technology to etch a plate-shaped member 40a made of a ferromagnetic material in such a way that a
pattern is left on the plate-shaped member 40a and filling the resultant grooves with a
non-ferromagnetic material 40b. [0058] In the orientation step (912) in thg present embodiment,

the coatd'finPsh (SHEAEAAKRAh dratine ol dBp L & alcdeSiiHab: WA SCGEET 229N the
thus progessed desigpaiia mediviothacdaiding inthenniesent embedimEniuitboarallEhdinetshaped

pattern of the magneti mber 4 is transferred.to a surface.of the designable medium 5, whereby a
pattern %g\ﬁﬁé{;nﬂﬁ‘g%a?ﬁéq]sigﬁaér gg%%\]i‘scﬁszfﬁea?ralﬁlst?eﬂrlr%%pﬁé% (e)Pﬁr}':aPo ed. [0060] A description will
now be rtdde jof the designable medium 5 formed by applying a magnetic field thereto in the position

indicated by th Ain Fi 7(@). Fi f, [ '
according 1 o ere i e e SO 8 B R Ao it e ne

a-a' in Fitpunecd (o). iplria0tcpizcasiddield sheseiotiorideneniiarandirairy thi threbrdin Fiboredra).
[0061] gilhR asgnavbﬂﬁem%géuaés‘?@%wq{{&mhﬁ resentisrebadiment has apaHensgafarmed by

using the magnetic member 4 described above and formed of the 11 lines parallel to each 14 other in
a centraf @it @) thdstieatsl ot iR S desiRHTE Rl SV FetBATL T RAFHETE SRk Aldndtel 3°
peripherghpestianQihriithag the pattern 32), as shown in Figure 9(a). The pattern 32 is formed of 11
linear portions Sap and interline portions 5ab. [0062] A description will now be made of the pigment
orientatich0Prthe designable medium 5 formed by applying a magnetic field thereto in the position
indicated by the athewcd=zbowilin Fguie 7Fuid/hefrthatedignabiesmediunohrésmutdtgngdhetiines
a2 and (o shown I Flgure (e ind e Ul 59 GIasReRRCURNAhYS"S AP a5, 30)
corresponding to the portion that is not in contact with the magnetic member 4 (air:
non-magnetic material), the magnetic field produced by the magnetized yokes 1 (south pole)
and 2 (north pole) (lateral magnetic field, horizontal magnetic field) forms the luster pigment
6b oriented in substantially the same direction as the layered direction and the luster pigment
6a oriented in a direction substantially perpendicular to the layered direction, as shown in
Figure 6(b).
[0064]

On the other hand, in the coated film 5a in Figure 9(b), in the areas corresponding to the
ferromagnetic material areas Sap of the magnetic member 4, the magnetic field via the
ferromagnetic material areas 4a (longitudinal magnetic field, vertical magnetic field) forms
the luster pigment 6a oriented in substantially the same direction as the layered direction and
the luster pigment 6b oriented in a direction substantially perpendicular to the layered
direction, as shown in Figure 4(b).

[0065]

In the designable medium 5 according to the present embodiment, pigment orientation
is therefore performed differently in the portion of the designable medium 5 to which the
magnetic member 4 is adjacent and in the portion of the designable medium 5 to which no
magnetic member 4 is adjacent, whereby a predetermined pattern is formed in each portion of
the coated film 5a. As a result, the contrast and the color tone provided by a portion of the
coated film 5a can be different from those provided by another portion of the coated filin Sa.
[0066]

In the above embodiment, a description has been made of the designable medium 5

produced in the orientation process under the influence of the magnetic field created when the



[0063] In the coated film 5a in Figure 9(c), in thesareas 5ab corresponding to the non-ferromagnetic
material areas 4b of the magnetic member 4 and the area Sac corresponding to the portion that is not
in contact with the magnetic member 4 (air: non-magnetic material), the magnetic field produced by
the magnetized yokes 1 (south pole) and 2 (north pole) (lateral magnetic field, horizontal magnetic
field) forms the Juster pigment 6b orjented in substantially the same dirgctign.as the layered direction
and the RIREFOIE G ELPBFBRER I 200 cheas CEanie RaroENEICEIe) THE Vet Gratbon, as
shown inddgife Baog. [3664)s a @andhe trerchandthin theigoabédel filedfianird Ripuiterf(bf, magreeareas
corresponding to, the ferromagnetic,material areas_$ f maaneti 4 éhﬁf&n ngéi%field
via the fénr?glrn%rg?\}éticﬁﬁgt%?% grlesé\sl‘} %geafgﬁgz}ﬁ?jﬁnj grﬁa%r%ﬁcp ﬁ%%h V%%s@éic{%%%ggﬂc ml%’ﬁ’forms the
luster pignreed bagrientedeinasubibtpstially abel sarpel rigestio s karahielaycaabokeetioreand tivister

pigmen lented | lonssHhstant I icul I ireetjon;, élpé:yv-'n
Figure Atft %r%(g)%%?ﬂ@ %%%%%gsignat?lcﬁea({}l%%eﬁaﬁggo%i%%%ﬁ%% S?egsf(ggit%rﬁ%%ﬁtwlgm%m

orientatiapris daesefdishpdgorAtsardimtdhayomeHetsariiib NeteBighaie FBats sroWHIEW the
magnetigimemberis afjasenhand i thapgstionethentiasigasbie Mmaginam S iamaicknno magnetic

member 4 is adjacent, whereby a predetermined pattern is formed in each portion of the coated film
5a. As a[Pé)éﬂﬂt, the contrast and the color tone provided by a portion of the coated film 5a can be
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accordingly. Using a variety of patterns for specific purposes achieves desired pigment orientation.
[0067] <ERETigRaRtderst Buaighsbieradiui BaautinnidncsadeiiBodtRnich th

describeg aheve. itihs.dasignaple-Aadiam srcsamdingoke-presentanbedivienh adnagnedit field
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5a to which no magnetic member 4 is adjacent, whereby a predetermined pattern is formed in each

portion Q?Lj@ film 5a. As a result, the contrast and the color tone provided by a portion of the
m 5a can

coated fi e different from those provided by another portion of the coated film 5a.
EXAMPILEE58]

Examples of the embodiments described above will next be described. It is, however,
noted that the following Examples are those based on the technical spirit of the present
invention and that the present invention is not limited to the following Examples.

[0069]
(Example 1)
<Exemplary method 1 for manufacturing designable medium 5>

First, two types of luster pigment (Iriodin522 and XirallicT60-24) were added to a
no-solvent, low-viscosity curable resin (UV Flexographic ink (manufactured by T&K TOKA
Corporation, viscosity: 170 mPa-s)) to produce coat by using an ink agitator (manufactured by
KURABO Industries Ltd., model: KK-100).

[0070] _
Iriodin322 was used as the luster pigment 6b having negative (-} anisotropic magnetic

susceptibility, and XirallicT60-24 was used as the luster pigment 6a having positive (+)



[0068] Examples of the embodiments described gabove will next be described. It is, however, noted
that the following Examples are those based on the technical spirit of the present invention and that
the present invention is not limited to the following Examples. [0069] (Example 1) <Exemplary method
1 for manufacturing designable medium 5> First, two types of luster pigment (Iriodin522 and
XirallicT60-24) were added to a no-solvent, low-viscosity curable resin (UV Flexpgraphic ink .
(manufaHISHOR TRAETER AESRISTA SN, ViSEIRRIE7/FHHPA R a?&d&&‘&fcakﬁewh&c%ﬁ%’%k
ahgitator franiacty e by JURABQndustiestibitityrandeh KiKstQ0): §aeid]ca hiridaind@2tivag-tised as
the luster pigment 6b having negative, (-) anisotropic.m ic Sus ibility , and XirallicT60-24 was
used as %ﬂl@%&%ﬁ &’ﬁ'ﬁ%ﬁ]tcgsél ?{% }ﬁ\{éi% sitive i)a?}% %ngs%%ﬁop%%%ﬁa%gﬁgkgsﬁgc%g;biIity. The mixture
ratio betj0@&h|the luster pigment 6b having negative (-) anisotropic magnetic susceptibility and the

luster pigment6a havin sifive (+).ani [ | ity Tole] :
XiralleTa0-24 L D o P St e (oo et BT

(manufatRABy ImbRMvsIndgstiasnirrer, UdafiioTUrmenesh thackngsa i dikiess1dhyL 00p#byitsing a
wire bary#20hie Rofpee e ceBIRefiTr & e suhskatessb. [0072]
[6072]

The designable medium 5 was then placed in a magnetic field generator (manufacture
by Sumitomo Heavy Industries, Inc., model: HF5-100VT-50HT) installed horizontally, such
as that shown in Figure 5, and a magnetic field (lateral magnetic field, horizontal magnetic
field) of 0.5 T was applied to the designable medium 5 to orient the two types of luster
pigment.

[0073]

With the magnetic field of 0.5 T applied, the designable medium 5 was irradiated with
ultraviolet light so that the coated film 5a was cured. The designable medium 5 was thus
produced.

[0074]

In the manufacturing method described above, the designable medium 5 was produced
by changing the concentration of the two luster pigments in the paint from 0.5% to 25.0%.
The thus produced designable media 5 were visually evaluated in terms of color tone. With
the entire paint (two types of luster pigment + no-solvent, low-viscosity curable resin) being a
reference having a value of 1, the proportion of the two Juster pigments contained in the paint
was derived as the concentration of the two luster pigments.

[0075]

Further, a hue angle of the designable medium 5 produced in the manufacturing method
described above with application of no magnetic field (hue angle ha, with no magnetic field
applied) and a hue angle of the designable medium 5 produced in the manufacturing method
described above with application of a magnetic field (hue angle hy with magnetic field
applied) were measured, and the difference between the measurements (hy difference) was
determined. The hue angles were measured with a spectrophotometric colorimetry
spectrometer (model: GCMS-3B, manufactured by Murakami Color Research Laboratory).
[6076]

Figure 10 shows results of the visual evaluation (sensory evaluation) of the color tone

of the designable media 5 and the difference in the hue angle (hy, difference).



The designable medium 5 was then placed in a magnetic field generator (manufacture by Sumitomo
Heavy Industries, Inc., model: HF5-100VT-50HT) installed horizontally, such as that shown in Figure 5,
and a magnetic field (lateral magnetic field, horizontal magnetic field) of 0.5 T was applied to the
designable medium 5 to orient the two types of luster pigment. [0073] With the magnetic field of 0.5
T applied, the designable medium 5 was irradiated with ultraviolet light so that the coated film 5a was
cured. TH®@ékignable medium 5 was thus produced. [0074] In the manufacturing method

described aboyg, fhe,igsignablie Medium. war paduredehandng te @?%ﬁ%mf@}i%h%“’cﬁéwo

luster pigments in the paint from 0.5% to 25.0%. The thus [froduced designable media 5 were visually
evaluatetPiietatat ot ebibe Brelupirthnisarentira paint Yams t9pes sPBEIRyRIEhdssiganile

low-viscasityauraplgesinkReingsairiengenbavin avafia Phdd the properioneiithe tweduster
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when the concentration of the two luster pigments was 1.0% or lower, comparison between a
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change t()%(:fuse the concentration of the luster pigments is low (A).
[0079]

Further, when the concentration of the two luster pigments was 15.0% or higher,
comparison between a designable medium produced with application of no magnetic field and
a designable medium produced with application of a magnetic field did not allow the
inspector to perceive a difference in color change because the two designable media had no
difference in color tone between two colors (X).

[0080]

In the designable media 5 produced with application of a magnetic field (lateral
magnetic field, horizontal magnetic field) in the manufacturing method described above, the
luster pigment 6b having negative (-) anisotropic magnetic susceptibility (Iriodin522) changes
its orientation from the substantially horizontal state shown in Figure 6(a) to the vertical state
shown in Figure 6(b), and the luster pigment 6b oriented in substantially the same direction as
the layered direction is formed in the coated film 5a. On the other hand, the luster pigment
6a having positive (+) anisotropic magnetic susceptibility (XirallicT60-24) changes its
orientation from the substantially horizontal state shown in Figure 6(a) to the uniformly
horizontal state shown in Figure 6(b), and the luster pigment 6a oriented in a direction

. substantially perpendicular to the layered direction is formed in the coated film 5a.
[0081]

When the concentration of the two luster pigments is low (1.0% or lower), the luster

pigment 6b having negative (-) anisotropic magnetic susceptibility (Iriodin522) tends to

change its orientation from the substantially horizontal state shown in Figure 6(a) to the



[0078] When the concentration of the two Iusterlgigments ranged from 3.0% to 14.0%, comparison
between a designable medium produced with application of no magnetic field and a designable
medium produced with application of a magnetic field allowed the inspector to perceive that the
designable medium produced with application of no magnetic field provided no difference in color tone

between two colors, whereas the designable medium produced with application of a magnetic field
provided eréweb rericesPEal ot SheLpR RUBE RS Fo 5k FOR Yob PO uster pighee N inespra bt htration

of the twQ Jusies pigsaantsyuas 1a0%0eaMobher caaIpasisan Metwremaldesignabiadedivmappeduced
with application of no magnetic field and a designable medium pro Uégdgév%%]ae;%phcatlon of; magnetic
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magnetienfighettindi el ddsignzbiBanetivimsprestiredpwital 5p pliddtoanet amsatprethafigd did not allow the
inspectogﬂté;%? rceive a difference in color change. [0082] When the concentration of the two luster
pigments is izh (15.0% or higher), the luster pigment 6b having negative (-) anisotropic magnetic
susceptibility (Fsdms2a)reestrissiiashy thaity & igatsrithidrsrimsniiny dIBstReRIRROTPEMES state
shown in. Figure 6(a)10 the vguticalstalgmshevinin flguiesfihihecaussihe smaumd qflssigipigyents

contained in the coated film 5a is large. The difference in the hue angle (hab difference) is therefore

small, adSHAT T EidiGraenienebls raelite ohBRRdbh BRREHE R igsniBSHRE AISM IS JBRE T Svith
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single coated film 5a provided a plurality of color tones.
[0084]

Tt is noted in the manufacturing method described above that when paint containing
AM-200 (Fe203 (92% to 97%) + Al203 (2% to 7%)) instead of Iriodin522 (mica + Fe203
(54%)) used as the luster pigment having negative (-) anisotropic magnetic susceptibility and
a luster pigment having positive (+) anisotropic magnetic susceptibility was produced and the
designable media 5 were produced by using the paint, the resultant designable media 5 did not
show a difference in color tone between two colors. The reason for this is that the
designable media 5 were produced by using only one type of luster pigment.

[0085] (Example 2) 7
<Exemplary method 2 for manufacturing designable medium 5>

First, two types of luster pigment (Iriodin522 and XirallicT60-24) were added to a

no-solvent, low-viscosity curable resin (UV Flexographic ink (manufactured by T&K TOKA

Corporation, viscosity: 170 mPa-s}) to produce paint by using an ink agitator (manufactured



The measurement results shown in Figure 10 therefgre show that when two types of luster pigment
are used to manufacture the designable medium 5, it is preferable to manufacture the designable
medium 5 with the concentration of the luster pigments ranging from 3.0% to 14.0%. In this case, the
hat, difference was 5.0 or higher, and the resultant designable medium 5 provided different color tones
when viewed at different angles and the single coated film 5a provided a plurality of color tones. [0084]

It is note@ik-HE-MBAURkIISE HbtdaddsthbddBbove that when paint containing AM-200 (Fe203
(92% to a1+ Al203 (2% to 7%)) instead of Iriodin522 (mica + Fe203 (54%)) used as the luster

pigment having negative (-) anisqtropic magnetic susceptibility and a luster pigment having positive (+)
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[0088]

The designable medium 5 was then placed in a magnetic field generator (manufacture
by Sumitomo Heavy Industries, Inc., model: HF5-100VT-50HT) installed horizontally, such
as that shown in Figure 5, and a magnetic field (lateral magnetic field, horizontal magnetic
field) of 0.5 T was applied to the designable medium 5 to orient the two types of luster
pigments.

[0089]

With the magnetic field of 0.5 T applied, the designable medium 5 was irradiated with
ultraviolet light so that the coated film 5a was cured. The designable medium 5 was thus
produced.

[0090]

In the manufacturing method described above, the designable medium 5 was produced
by changing the mixture ratio between the luster pigment (Iriodin522) 6b having negative (-}
anisotropic magnetic susceptibility and the luster pigment (XirallicT60-24) 6a having positive
(+) anisotropic magnetic susceptibility in  the paint over the range of
Iriodin522:XirallicT60-24=1:0.05 to 1:8. The thus produced designable media 5 were
visually evaluated in terms of color tone. It is noted that the concentration of the two luster
pigments was fixed at 10% in the evaluation.

[0091]
Further, the difference between a maximum hue angle ha(corresponding to green) of

the designable medium 5 produced with application of no magnetic field in the manufacturing



The designable medium 5 was then placed in a ma%wtic field generator (manufacture by Sumitomo
Heavy Industries, Inc., model: HF5-100VT-50HT) ifistalled horizontally, such as that shown in Figure 5,
and a magnetic field (lateral magnetic field, horizontal magnetic field) of 0.5 T was applied to the
designable medium 5 to orient the two types of luster pigments. [0089] With the magnetic field of
0.5 T applied, the designable medium 5 was irradiated with ultraviolet light so that the coated film 5a

was curéttiiTutk desighableboeeliand 5 vekimyspraguesgle[JoadlorresRandingatufersuning raembd
describedhaboyemthe designable medivmmyrs Preguresion chanaing the:mixiire fafighetvesn the
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angle hab (corresponding to brown) thereof (maximum h*ab difference with no magnetic field) were
determinB@?&nd the difference between the two differences (hab difference between the state in
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angles were measured with a spectrophotometric colorimetry spectrometer (model: GCMS-3B,,
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visual evallibiiad fsefnaarrenal ubtioneaf theneglastioiedl the designable media 5 and the hab
differeni%éé%(ﬁ/veen the state in the presence of a magnetic field and the state in the absence of a
magneti . [0093] As clearly indicated by the measurement results shown in Figure 11, when
the mixture rathe bitarbe mthiedtest by pignmecrs(irooin522)ubts khowmg meative {J), aviisottbpimmageaetic
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magnetic stisceptibility was dominant, and comparison between a designable medium produced with
applicatit§ sk e BrasRmM) Y ansbissiribielielitgto dikddadittRdppieytisn Bes
magnetig;firle {almpstBiewnd sidyekalipwihe doRRE Clamia REmeive) adifenaeincaler shange (X).

(Iriodin522) 6b having negative (-) anisotropic magnetic susceptibility was dominant, and
comparison between a designable medium produced with application of no magnetic field
(brown) and a designable medium produced with application of a magnetic field (almost
brown) did not allow the inspector to perceive a difference in color change (X).

[0094]

When the mixture ratio between the luster pigment (Iriodin522) 6b having negative (-)
anisotropic magnetic susceptibility and the luster pigment (XirallicT60-24) 6a having positive
(+) anisotropic magnetic susceptibility was within the range of Iriodin522 : XirallicT60-24 =
1:0.2 to 1:0.3, the designable media produced with application of a magnetic field shows a
slight difference in color tone between two colors (relatively brownish green) because a slight
amount of luster pigment (XirallicT60-24) 6a having positive (+) anisotropic magnetic
susceptibility was present against the luster pigment (Iriodin522) 6b having negative (-)
anisotropic magnetic susceptibility. As a result, comparison between a designable medium
produced with application of no magnetic field (brown) and a designable medium produced

with application of a magnetic field (relatively brownish green) allowed the inspector to



[0094] When the mixture ratio between the luster pigment (Iriodin522) 6b having negative (-)
anisotropic magnetic susceptibility and the luster pigment (XirallicT60-24) 6a having positive (+)
anisotropic magnetic susceptibility was within the range of Iriodin522 : XirallicT60-24 -- 1:0.2 to 1:0.3,
the designable media produced with application of a magnetic field shows a slight difference in color
tone between twq colors (relatively brownish gree%% because a slight gmount of lustey pigment
(Xirallic PEER2AS 85 RAn{P PSSR 5 HHRAHEHH Hhrelise ﬁb%%ﬂ?%%té%ﬁeiééﬁ%‘?’?ﬁe
luster pigsefftddiedinbd22) @btbayibgtvegative (coéoris Ginopic:niagipatibisusedpiibilityo As elresiilt,
comparison.between. a designable ium prodyc ith application, of no magnetic field (brown) and
a desigﬁlgg SRS _iu(% ap%a%%%éc wF%ﬁsz%b‘h‘é’a |oansl(f) %qm\é\%pﬁreﬁgzﬁéfa C((r}é?étl\(/)gﬁ/%%gfvsﬁ%tﬁvéore%éygllowed
the inspéttar to 21 perceive that the designable medium produced with application of no magnetic
field sh TO difference in color tone between two colors but the designable medium produced with
application of'a magnetic field showed a slight difference in color tone between two colors (A). [0095]
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of Iriodink3Znairalickftne broduded Itmdgsinpakie medinRrdvaedivithsappicationitfamagnetic
field shows a slight difference in cqlor tone %%t\geen tv%colors (relatively hrownish g%een) because a
slight ans8lft BRI AEFEMENE (FROUh55)8 Pty MERFRTY RMEBHEhIY HiaghE E%&Sﬁﬁ)inty
was preggiiirrgainstdhe dvsienpigiesni(eGnaditdiod24bdahaying positveé((n) anisotropic magnetic
susceptigg#' S a result, comparison between a designable medium produced with application of no
magneti (green) and a designable medium produced with application of a magnetic field
(relatively browviish greenixatiewet dHeinspedior lossepeiveth dttiodidédiyridblmwedivrgasrod(ided
with application of etic. fi i ol - V e
esion At e S e Tela e loht e Bt e
tone bet(veemisotrepiosq@)eiBoorpeptibility was within the range of Iriodin522 : XirallicT60-24 =

1:1.4, the designable media produced with application of a magnetic field shows a slight
difference in color tone between two colors (relatively brownish green) because a slight
amount of luster pigment (Iriodin522) 6b having negative (-) anisotropic magnetic
susceptibility was present against the luster pigment (XirallicT60-24) 6a having positive (+)
anisotropic magnetic susceptibility. As a result, comparison between a designable medium
produced with application of no magnetic field (green) and a designable medium produced
with application of a magnetic field (relatively brownish green) allowed the inspector fo
perceive that the designable medium produced with application of no magnetic field showed
no difference in color tone between two colors but the designable medium produced with
application of a magnetic field showed a slight difference in color tone between two colors
().

[0097]

When the mixture ratio between the luster pigment (Iriodin522) 6b having negative (-)



When the mixture ratio between the luster pigment{lriodin522) 6b having negative (-) 22 anisotropic
magnetic susceptibility and the luster pigment (XirallicT60-24) 6a having positive (+) anisotropic
magnetic susceptibility was within the range of Iriodin522 : XirallicT60-24 = 1:5 to 1:8, the designable
media produced with application of a magnetic field did not show a large difference in color tone

between two colors (almost green) because the luster pigment &(i}r_alli_cT60-24 6a having positive (+)
anisotropiSAEJHEeAGISEE T ARY {RHE B SRAABRLIANE REmSAH SO HEGI O A RYABIPRRATN M

producegd-yithi applisatianekbie magneticiisldgreem):antadesigirakiednedinpradiicemh with=

licati f tic. fiel | t id not allqw the i tor t ive, a diff [
color A (3 LSO P TR S TARER YL AR RO FgEE LT IS SHony Bstwner
two typdamgtldsitrgigenentae used botmanufactue dhe(dbsignablem ddicimsb, ttreelsixtupecratiot
bet . riodins22) . five () arti ) ; il d
the st e e (Y et S AT AR M o S RP R ol on
preferabtpmititinahe eangenod |desiimBele: KidilioT eoeddced] @ithoapplicuicve pfeferabigyeitsinitid range

n 24 L5 L ! | .- ..
of IriodingZe. » KIFIICI 80 p4rTe Lot oL UG fRSSh IR RTINS deslianttlesignakle medis S
provided different color tones when viewed at different'angles, and the single coated film 5a provided a
plurality $ficute plisredrqouamrtor pHssfbpaifiERsyedartarabsnecare Srreferred embodiments of
the presgmg'gl}/ention, and the scope of the present invention is not limited only to the embodiments
described above. Those skilled in the art can modify and_replace the embodiments described above

la
and make a vanStPSREHARTEE fHETH TOHB Bk kit inat I oG Shon, TeAesMdRt dXaehahges
do not depest iemébe subsiahce afdhdnresentinventiobDifium Fohexample: iatkxaspien

describe ove, lriodin was d as, the luster pigment 6b having negative (-) anisptropic
et R R A R S H N B DB e I HIE SRR aae e AR B
anisotrofhc msigneiignsersogiibilityl he4dsidrabie predive G-wvas ihennitacedriatia svagesiivifistd
generatoy | rigontally, K N Ka:Ej _and. efig field (I netic
e o B 2 R s

of lusteryigrivetie IFetttie eadslatia MeastisrHent tesifits shdwrianlFghredm thimeasa. wesb ebtdifed.
Even when ihe,matgpalsised ag 4he Jusied RIGRIEADDAMINGRRORLNE (1 RRIPAL ARG /AAUNRTIES,

susceptibility and the'material used as the luster pigment 6a having positive (+) anisotropic magnetic
susceptidityhs-siesisrgatrd Silippropratideda it v Serlap8Ebstantially the same as the

measurgoigntresults shown in Figures 10 and 11 are optimum values although 23 there will be
differences in measurement results to spme extent. Therefore, when the caoated film 5a in which at
st tro yped Bt RIS A 150 B S RED TR LSO T DR Bl T hioment
6b havinghdepativept périsqirepatagnato susceptibikity anig tuster pidroémt Gashissitribpd sitives(+)

anisotropic magnetic susceptibility) are diffused in a resin is,fomied on the substrate 5b, and.a
e emen T TR B L A e L e A SRR R R
pigments®izane 6hatizessihegfietcoatdd fikieBdltrilgrovddiaglaraligpbiceoliontonelscligngs) do not

depart from the substance of the present invention.
[0100]

For example, in Examples described above, Iriodin522 was used as the luster pigment
6b having negative (-) anisotropic magnetic susceptibility, and XirallicT60-24 was used as the
luster pigment 6z having positive (+) anisotropic magnetic susceptibility. The designable
medium 5 was then placed in a magnetic field generator installed horizontally, such as that
shown in Figure 5, and a magnetic field (lateral magnetic field, horizontal magnetic field) of
(0.5 T was applied to the designable medium 5 to orient the two types of luster pigment. In
this case, the measurement results shown in Figures 10 and 11 were obtained. Even when
the material used as the luster pigment 6b having negative (-) anisotropic magnetic
susceptibility and the material used as the luster pigment 6a having positive (+) anisotropic
magnetic susceptibility are changed as appropriate, values within a range substantially the

same as the measurement results shown in Figures 10 and 11 are optimum values although



This application is based upon and claims the beneff of priority from Japanese patent application No.
2011-118928, filed on May 27, 2011, the disclosure of which is incorporated herein its entirety by
reference. DESCRIPTION OF REFERENCE NUMERALS [0102] 5Designable medium 5aCoated film
5bSubstrate 6a, 6bLuster pigment 1,2Magnetized yoke 3a to 3mMagnetic flux 4Magnetic member

4aFerogaancin meieralaies AbNonIeuRKIRONGHE MAcrRl AEAAOMAUATRERAShe coated

40aPlate-shaped member 40bNon-ferromagnetic material
film 5a in which at least two types of luster pigment to be oriented in different directions in a

magnetic field (luster pigment 6b having negative (-) anisotropic magnetic susceptibility and
luster pigment 6a having positive (+) anisotropic magnetic susceptibility) are diffused in a
resin is formed on the substrate 5b, and a magnetic field (horizontal magnetic field or vertical
magnetic field) is applied to orient the two luster pigments 6b and 6a, the single coated film
5a can provide a plurality of color tones.
[0101]

This application is based upon and claims the benefit of priority from Japanese patent
application No. 2011-118928, filed on May 27, 2011, the disclosure of which is incorporated

herein its entirety by reference.

DESCRIPTION OF REFERENCE NUMERALS

[0102]

5 Designable medium

Sa Coated film

5b Substrate

6a, 6b Luster pigment

1,2 Magnetized yoke

Jato3m  Magnetic flux

4 Magnetic member

da Ferromagnetic material area
4b Non-ferromagnetic material area
40 Magnetic member

40a Plate-shaped member

40b Non-ferromagnetic material



24 CLAIMS [Claim Id A method for manufacturipg a designable medium characterized in that the

method comprises: an application step of applying coat in which at least two types of luster
pigment to be oriented in different directions in a magnetic field are diffused in a resin to a substrate to
form a coated film; an orientation step of applying a magnetic field to a medium in which the coated

film is formed on the substrate to orient the Iusteég%ments contained in the coated film; and a cure
step of curing the coated film. [Claim 2] The dtror manufacturing a designable medium
according to claim 1, characterized in that the application step is a step of applying coat in which
the foIIovli/glg_at Iliast two types of luster pigment are diffused in the resin to the substrate: a first luster
pigment B'briented in a magnetic field in a direction substantially perpendicular to magnetic fluxes;
and a second Wstestpighfentiobeanenieddndheomagnetiedield inhadireciiad subdtanttallygediatiel to
the magggtic Elgése_s. [Claim 3] The method for manufacturing a designable medium according to
claim 1 or B}pcharacterized in that the cure step is a step of curing the coated film with the magnetic
field applied. [@laappdiation step of applying coat in which at least two types of luster pigment to be

oriented in different directions in a magnetic field are diffused in a resin to a substrate to form
a coated film;

an orientation step of applying a magnetic field to a medium in which the coated film is
formed on the substrate to orient the luster pigments contained in the coated film; and

a cure step of curing the coated film.

[Claim 2]

The method for manufacturing a designable medium according to claim 1, characterized
in that

the application step is a step of applying coat in which the following at least two types
of luster pigment are diffused in the resin to the substrate: a first luster pigment to be oriented
in a magnetic field in a direction substantially perpendicular to magnetic fluxes; and a second
luster pigment to be oriented in the magnetic field in a direction substantially parallel to the

magnetic fluxes.

[Claim 3]
The method for manufacturing a designable medium according to claim ! or 2,
characterized in that the cure step is a step of curing the coated film with the magnetic field

applied.

[Claim 4]

The method for manufacturing a designable medium according to any one of claims 1 to
3, characterized in that the orientation step is a step of applying a magnetic field to the
medium with a magnetic member made of a ferromagnetic material or a paint containing a

ferromagnetic material adjacent to the substrate to orient the luster pigments.

[Claim 5]
A designable medium comprising: a substrate; and a coated film in which at least two

types of luster pigment to be oriented in different directions in a magnetic field are diffused in



The method for manufacturing a designable mediu 5,according to any one of claims 1 to 3,
characterized in that the orientation step is a step of applying a magnetic field to the medium with a
magnetic member made of a ferromagnetic material or a paint containing a ferromagnetic material
adjacent to the substrate to orient the luster pigments. [Claim 5] A designable medium comprising:
a substrate; and a coated film in which at least two types of luster pigment to be oriented in different
directiond TRsmiAGrihe Hir aad BreeEad o beiagikvre b apsirateciher tHee raienahln Bemg™
layered @n.gach@ibenthe:gdesignable medium characterized in that the coated film includes the
following at least two types. of luster pigment: a luster pigment oriented in substantially the same
direction as thePGirEION HIHEHHHE coRd8 N TR R SRSl ES G PETBRRr iRt
oriented pigandire otientsdlistaibaliytpélpendicintar do-thedaysrad: direction. fCialiitBlhe cddieddgiignable
medium according to claim 5, characterized in that the at least two types of luster. pigment are a luster
pigment %%@8?%%%6 i?r}ll% rsﬁigé%ﬁ%%leé f@é if ;l]u itrgerc 0 %%I'E[st%rrll?fgﬁ?f/y plé}“rp%n%flrc?u é&%o Sr‘ﬁ%%ﬁgf%ﬂ uxes
and a lugterppighmehtéoisoligated dir¢hBamagnetic field in a direction substantially parallel to the
magnetic fluxes.

[Claim 6]

The designable medium according to claim 5, characterized in that the at least two types
of luster pigment are a luster pigment to be oriented in a magnetic field in a direction
substantially perpendicular to magnetic fluxes and a luster pigment to be oriented in the

magnetic field in a direction substantially parallel to the magnetic fluxes.



