1 DESCRI PTI ON METAL PART- CONTAI NIl NG ARTI CLE, CO N AND
METHOD FOR MANUFACTURI NG SAME Techni cal Field The
present invention relates to a novel article
containing a netal portion, a novel coin, and a nethod
of producing the coin. Backiground Art Conventionally,
when hard noney and a coin such as a gane token for a
sl ot - machi ne pachi nko (reel -type ganme machine), a

sl ot machi ne, a TV gamOBEERGHiFEIONMr any ot her gane
facility are fed in a vendi ng machi ne, a gane
facility, a noney changer, or the |like, the size,
shape, surface shape, nmaterial, natural frequency,

andME@ﬁL'PKﬁTOEON%HQNQQGnAﬁT§c@Ete@b@ﬁ awbekeyiont FoR
det er m ned whet her the coin is an authentic coin

or an unauthentic ahﬁﬁpﬁﬂg%ﬁgﬁﬁélgh&hed coi n. However,
od,

according to such a ne ere the follow ng
problem If a fed coin has the sane size, shape,
surface shape, material, natural frequency, and the
i ke as those of an authentlc coin, the fed coinis
Tekevgfilzdd @8 2 be the authentic coin even if it is
an unaut hentic coin. Furthernore, in a gane
facrﬂhq)prqﬁﬂgﬂ|¥QWQ¢ﬁ$p@Lm¢ﬂates to a novel article

containing a metal portion, a novel ccin, and a method of

producing the coin.

Background Art

Conventionally, when hard money and a coin such as a
game token for a slot-machine pachinko (reel-type game
machine), a slot machine, a TV game machine, or any other
game facility are fed in a vending machine, a game
facility, a money changer, or the like, the size, shape,
surface shape, material, natural frequency, and the like of
the coin are detected, whereby it is determined whether the
fed coin is an authentic coin or an unauthentic altered or
falsified coin.

However, according to such a method, there is the
following problem. If a fed coin has the same size, shape,
surface shape, material, natural frequency, and the like as

those of an authentic coin, the fed coin is recognized to



as a pachinko and slot parlor, a coinis nerely |lent
to a custoner for the purpose of a gane, and the
custoner is prohibited fromtaking the coin out of

t he shop. However, if a custoner uses a coin obtained
by playing a gane in anothér shop that adopts the
sane specification of a coin in contravention of the
above, there is a problemin that the profit of that

beshbe iasithemdicr edirFerteareriforig, itsheare wrantdqrdrige coin.

nunber of articles other than a coin, which have a

pr obhemrefrrd der atd o @ime il i fioptimsta Ford extaopl sych
in so-called brand-nanme watch, accessory, lighter,

asb%gpg%%ﬁiﬁcguﬁn@ @%%ta%bqel%r orjaieiy sis kb therdikeo a

the di'str on o forged article’is a sérious
probl em_ Furthernore, in _an aerospace 0 ;
CUSHOGRShITE & oIt aoﬁoau%ahnbﬁ 'daagr}deci I ca| omét is
appl i ance component, a_ housjing constryctiqgn
predvbatest froms haldmsr Ans Sipidhettt %"{1&%% hsghc?ﬁ’ ke,
there is a serious problemin that a production
subdinteraot,ori fora thes fomar usEss a2 | ol yralea ed dPe
that is |ess expensive than a standardized article.
plRiysclosuranef imvenitlosr Shdy dilemadapte tSod vethdy
the Invention An object of the present inventionis to
sp@'ﬁ@i@%ﬁoﬁ@ﬁ'a R O G il bt 1t | of shesuntoas, a

coin, whic ,
there is a problem in that the profit of that shop is
impaired.

Furthermore, there are a large number of articles
other than a coin, which have a problem of alteration or
falsification. For example, in so-called brand-name watch,
accessory, lighter, bag, purse, clothes, shoes, crnaments,
and the like, the distribution of a forged article is a
serious problem. |

Furthermore, in an aerospace component, an automobile
component, a household electrical appliance component, a
housing construction component, a structural component, and
the like, there is a serious problem in that a production

subcontractor or the like uses a low-grade article that is

less expensive than a standardized article.

Disclosure of Invention



cannot be altered or falsified easily, and can be
identified. Means for Solving the Problens The
inventors of the present invention have earnestly
studied so as to achi eve the above-nenti oned obj ect,
and consequently, have fourd the fol |l owi ng. Wen a
coinis provided wwth a porous netal portion (e.g., a
sintered netal portion, a sprayed netal portion)
Probitasningbe ssdbstiahye thigatlng®ints o ght by
irradiation with an electromagnetic wave, and fed in
a vendiong eRRC hifnehea pgarEentf daiviernityora irorey rotvariger a
or the Iike, and the em ssion wavel ength and em ssion

: meggﬁepgkmiBﬁQ%Eh%%ihﬂnbh@&ﬂEEl@,a%%chd%he%tQﬁﬁhg which
etefrmne authenticity, a coin cannot be easily

ltered or falsified, . identi fi ed.
RPN B a5 S LERe Oy RS o ‘O 3/ 0SBt &L on

. have al so found that the above technique is applicable
idepti¢dfdous metal portion-containing articles, as well

as a coin. The inventors of the present invention

have achi eved the present invention based on those

findings. 4 More specifically, the present invention
Meph@Vifdes Sherinfgolthenbrgpkilteerss (1) to (27). (1) A neta

portion-containing article having a porous netal

por tiHaN,i dve iy 6N dihec o rmouss dred alnvyearticn have earnestly
studied so as to achieve the above-mentioned object, and
consequently, have found the feollowing. When a coin is
provided with a porous metal portion (e.g., a sintered
metal portion, a sprayed metal portion) containing a
substance that emits light by irradiation with an
electromagnetic wave, and fed in a vending machine, a game
facility, a money changer, or the like, and the emission
wavelength and emission strength peculiar to that coin are
detected to determine authenticity, a coin cannot be easily
altered or falsified, and can be identified.

Furthermore, the inventors of the present invention
have also found that the above technigque is applicable to
various metal portion-containing articles, as well as a
coin.

The inventors of the present invention have achieved

the present invention based on those findings.



contai ns a substance that emts |ight by irradiation
wth an electromagnetic wave. (2) The netal
portion-containing article according to the above
item (1), in which the porous netal portion is a
sintered netal portion. (3)4The netal
portion-containing article according to the above
item(2), in which the sintered netal portionis a
sunﬁbeesapscaﬁeeaédyantabl@ye§ﬁn§tlh@@@ﬁl@ﬁepmpﬁadsﬁ the
nmetal selected fromthe group consisting of iron,
fotDPPEng i@kwAl NUM tbi tamjum gold, and silver. (4) The
nmetal portion-containing article according to the

aboye,i hefee2), bQtW@hCthQQl%hﬂbeé%@1ﬁﬁbahaﬂthl@n is
brass st ai nl esg steel, or copper. (5) The netal

poPSah RE: S0 kBRI Th a BhEsAceRELRIChE nbhe12pBYR ion

he pofous net tronis
rayed net al portlon

(6
CoﬁgﬁﬂpénacéHpéFﬁPﬁﬁ EPPFCPglﬁéc6?8Fﬁgbyolr5ﬁ9laﬁé08fWlth

the above itens (1) to (5), in which the porous netal
anpeteconovaanacas waBcor nore kinds of substances that

emt light by the irradiation with el ectromagnetic

waveg )5 Theawieng ldicbireientcemtasindngwaréiedgt bscofding to

The nmetal portion-containing article according to any
thengbeket RecaAbqYe,i taNwhith the(Bbrous whieh pbetion is a

el ectromagnetic wave is an infrared ray, UV-ray,
siftb@¥a Rbtal peortion.

(3} The metal portion-containing article according to
the above item (2), in which the sintered metal portion is
a simple substance or an alloy of at least one kind of
metal selected from the group consisting of iron, copper,
aluminum, titanium, gold, and silver.

(4) The metal portion-containing article according to
the above item {(2), in which the sintered metal portion is
brass, stainless steel, or copper.

(5) The metal portion-containing article according to
the above item (1), in which the porous metal portion is a
sprayed metal portion.

(6) The metal portion-containing article according to
any one of the above items (1) to (5), in which the porous

metal portion contains two or more kinds of substances that

emit light by the irradiation with electromagnetic waves



y-ray. (8) The netal portion-containing article
according to any one of the above itens (1) to (7),
in which the porous netal portion further contains
DNA. (9) The netal portion-containing article
according to any one of thé above itens (1) to (8),
having a netal portion other than the porous netal
portion. (10) The netal portion-containing article
hagdoer dif§ereotappicnd cof weNe lgpsEaStems (1) to (9),
in which a part of a surface of the porous netal
por t{i7on The aetenicave t ipor-tdonrt adbtiaigned thyc lpr esgiargiorg to
| aser application, and I|ight em ssion of the
an§u batapge thRahperiet § tlin@ht(1hy tihe 6)i,r riadivatiicen tet h an
el ectromagnetic wave is suppressed in  the concave
X al_.p ni |
T R A e e R R A
surface of the porous netal portion constitutes a
Y-¥@%- di mensi onal bar code. (12) A coin having a porous
metal portion, in which the porous netal portion
cont@)ngha suistlapoe ttikat-cemtesiniigrrthcle readicatdiorg to
with an el ectromagnetic wave. 6 (13) The coin
anCepkdicid the bhRevabavemst qm)( ) ,(7)n il childre ther gusrous
nmetal portion is a sintered netal portion. (14) The

me%gﬂn &G 95 '%@r&%e&h%oﬁQ%ﬁ%éiﬁﬁﬁ (13), in which the
sintere t al pOI'tIOﬂ IS a S|np e substance or

(9) The metal portion-containing article according to
any one of the above items (1) to (8), having a metal
portion other than the porous metal portion.

(10) The metal portion-containing article according
to any one of the above items (1) to (9}, in which a part
of a surface of the porous metal portion is a concave
portion obtained by pressing or laser application, and
light emission of the substance that emits light by the
irradiation with an electromagnetic wave is suppressed 1in
the concave portion.

(11) The metal portion-containing article according
to the above item (10), in which the surface of the porous
metal portion constitutes a two-dimensional bar code.

(12) A coin having a porous metal portion, in which

the porous metal portion contains a substance that emits

light by irradiaticn with an electromagnetic wave.



an alloy of at |east one kind of netal selected from
the group consisting of iron, copper, alum num and
titanium (15) The coin according to the above item
(13), in which the sintered netal portion is brass,
stainless steel, or copper5 (16) The coin according
to the above item (12), in which the porous netal
portion is a sprayed netal portion. 17). The coi.n |,
accdidingNeo oy Gve B ike tehdhe i AfEm 1 G4 ve)in
in which the porous netal portion contains two or
whirohe thienge rofuss mesdnpes ttilbat isniat siingistrely meft@l portion.
irradiation with el ectromagneti c waves havi ng

di f flanentrnee@ossi Gt dEengidishe EjovEhe tem n(13), in
according to any one of the above itens (12) to (17),

whi BhWRingh <1ihe £leCti-enmanelirG /MU IS Ahplicnfsid=2& IRy or
bv-ray, X-ray, or y-ray. ( he coin according to

19) T
any.one of the above it ( 13, M the
) ect
anp8¥&8§ t &I ggﬁﬁﬁoﬁnfuﬁﬁﬁgrgkgﬁﬁ%§9n§ Bﬁ&. Hg% ihe
coin according to gny one of the above itens Qéﬁ) t.0
ITOPP) COREHSHE TR Pt HE Por GOBR STt h & WHANTY h & 5b rig & A b
metal portion. (21) The coin according to the above .
i t erb}(G20)The woiwhiageansdineettal o takavotiie™ t Hah 4 Hg
porous netal portion is placed around the porous
whifehalc heorstinered metal portion is brass, stainless steel,
or copper.
(16) The coin according to the above item (12}, in
which the porous metal portion is a sprayed metal portion.
(17) The coin according to any one of the above items
(12) to (16), in which the porous metal portion contains
two or more kinds of substances that emit light by the
irradiation with electromagnetic waves having different
emissicn wavelengths.

(18) The coin according to any one of the above items
(12) to (17), in which the electromagnetic wave 1is an
infrared ray, UV-ray, X-ray, or y-ray.

(19) The coin according to any one of the above items
(12) to (18), in which the porous metal portion further
contains DNA.

(20) The coin according to any one of the above items

(12) to (19), having a metal portion other than the porous



(22) The coin according to any one of the above itens
(12) to (21), in which a part of a surface of the
porous metal portion is a concave portion obtained by
pressing or |aser application, and |ight em ssion of
the substance that enits light by the irradiation
wWith an el ectromagnetic wave 1is suppressed in the
concave portion. (23) The coin according to the above

metiedmpE22)icri.-n - whi ch the surface of the porous netal
portion constitutes a two-dinensional bar code. (24)
A netshod ofe produciag tdigicaid aes arishweg ttoemngz 0 onein
of the above itens (13) to (15) and (17) to (23),

wHidg! Wdidngdha SIRRS Bf oheat iTHhPawiep oA reast pieion

ind of netal to a tenperature |ower than a nelting

s PUNLL Do Pl A0, COplun0 s pguder from the

nthe coolfing step, the
substance that  emts |jight by the irradjation wth an
ol Qi OnEgIfo LG 2 et OHA B el Y LT e U AP Btz oS
to or lower than a stabilitngresence t enper at ure of

(12Ne tsublancd nt orhdisthaian parte off it vt ans A J6i11 iR OW
(25) An information recordi ng medi um havi ng a porous

mertatlalpoparitdron,s ian adnicAvet e pdrgusoietialeddrit imressing or

contains a substance that emts light by irradiation
1aMe a¥plication, and light emission of the substance that
emits light by the irradiation with an electromagnetic wave
is suppressed in the concave portion.

(23} The coin according to the above item (22), in
which the surface of the porous metal portion constitutes a
two-dimensional bar code.

(24) A method of producing the coin according to any
one of the above items (13) to (15) and (17) to (23},
including the steps of:

heating powder of at least one kind of metal to a
temperature lower than a melting point of the metal; and

cooling the powder from the temperature,

in which in the cooling step, the substance that
emits light by the irradiation with an electromagnetic wave
is added at a temperature equal to or lower than a

stability presence temperature of the substance to obtain

the sintered metal portion.



el ectromagneti c wave, a part of a surface of the
porous netal portion is a concave portion obtained by
pressing or |laser application, and |light em ssion of
t he substance that emts Iigpt by the irradiation
with an el ectromagnetic wave i s suppressed in the
concave portion, and the surface of the porous netal
portion records information in the concave portion
and @ ol di fetmeat iarr e e idih deaAdl W rita o9 dhPIHHS
information is nmaintained at |east until the concave
meparlt poxtdear,s out. (26) The information recording
medi um according to the above item (25), in which the

por qys Wil MY tdoibusS ret Sl BRfEtb i@l iatd ion.
(27) The information recordi ng medi um according to

ve.item (:25) ;. | RAQUs JEhal portion
Su%g%gékgbﬁgﬁgd%ﬁgéég ﬁ% rﬁ?@h&qééggggg&bf t he Iﬁbention
Th netalégiﬁﬁon-containing article of the present

e LenrEmTaen W49%4 coin of the present invention
cannot be 9 altered or falsified easilg, and can be,
i derit iFd%d.of PUHERRS ©F tHE RAIE RO RE P 15 2
coin of the present invention can be preferably used
cdraraver gdudiing @dceiimesf byt e grsdgantoy nvasay aiprlication,
whi ch a porous netal portion is a sintered netal
ar@Prtiighit. emission of the substance that emits light by the
irradiation with an electromagnetic wave is suppressed in
the concave portion, and
the surface of the porous metal portion records
information in the concave portion and a portion other than
the concave portion, and the information is maintained at
least until the concave porticn wears out.
(26) The information recording medium according to
the above item (25), in which the porous metal portion is a
sintered metal portion.
(27) The information recording medium according to

the above item {25), in which the porous metal portiocn is a

sprayed metal portion.

Effects of the Invention
The metal portion-containing article of the present

invention such as a coin of the present inventicn cannot be



Brief Description of the Drawings [FIG 1] A schematic
pl an vi ew showi ng an exanple of a coin of the present
invention in which a part of a sintered nmetal portion
IS a concave portion obtained by pressing or |aser
application. [FIG 2] A hori%ontal cross-sectional
viewtaken along aline Il-11 in FIG 1. [FIG 3]
Schematic end views showing a netal portion-,

altemes Mg arydifdies! igfsinivoh and i it i k48T St ance
iIs physically fitted in a void of a sintered netal

Fupartterannr g, FltBe 4fetAcst mehatialwnidiyiew show ihg e netegent
portion-containing article in which a light-emtting

irsastincedrs Hd xakfidrab Mpiukaaf fvisipdeiedi mpetalcoin of
portion wth an adhesive. [FIG 5] Schematic end

£nd SO NGy 1RSI CG, Qfni dH QY AL @ Bt Al portion is a

portion-containing article the surface of which is
£ | attene m'orhg a concave portion; and then

d . by: far
SLITESS ngﬁnetthaxefL f&%ﬁlon ‘again with metal power placed
thereon. 10 [FIG 6] Schematic end views showi ng a
sintered nmetal portion of a netal portion-containing
article before and after pressing. [FIG 7] A
Brgiedh difrsapiipghiow g &hgartrasfingsw i stwatch  having a
sintered netal portion containing a light-emtting
substBice 1n A setedatpor tplan view showing an example of
a coin of the present invention in which a part of a
sintered metal portion is a concave portion obtained by
pressing or laser application.

[FIG. 2] A horizontal cross-sectional view taken
along a line II-~IT in FIG. 1.

[FIG. 3] Schematic end views showing a metal portion-
containing article in which a light-emitting substance is
physically fitted in a veoid of a sintered metal portion.

[FIG. 4] A schematic end view showing a metal
portion-containing article in which a light-emitting
substance is fixed in a void of a sintered metal portion
with an adhesive.

(FIG. 5] Schematic end views showing a method of
producing a metal portion-containing article the surface of

which is flattened by: forming a concave portion; and then

pressing the portion again with metal power placed thereon.



[FIG 8] A photograph showi ng a part of clothes

having a sintered netal portion containing a

light-emtting substance. [FIG 9] A photograph

showing a netallic credit card having a sintered

metal portion containing a llilght-enmtting substance.

[FIG 10] A photograph show ng a drug container with

a lid having a sintered nmetal portion containing a

i ghtEI®@mi 61 i hhaubst aneedi niavsesabwpogt sopinfEFr@l metal

11] A photograph showing a tag for |ivestock having a
pcEHt@RT esF netrad t Pordd o ot et NGl vy | d ghtic B bé £ and

substance. [FIG 12] A photograph showi ng a brake pad
aftr 3o AUt QNObI | € having a sintered metal portion

containing & light-emtting substance. [FIG 13] A

phot p wi.ng, an | C recorder havin sintered

ot ol Eor 11 bt CORET AT ok DGhGY o KT hoo L sObet pggateh

11 FI G, 14] A photograph show ng an MD pl ayer, havi ng |,
hay fihteered vked T3 &P%ﬁﬂ%ﬁ%@aw%rﬂ-%ﬁhh%t ing

substance. [FIG 15] A photograph showi ng a key having
supstginfieriad anmatialpareiorerontaining a light-enmtting

subst ance.

[FIG. 8] A photograph showing a part of clothes
having a sintered metal portion containing a light-emitting
substance.

[FIG. 2] A photograph showing a metallic credit card
having a sintered metal portion containing a light-emitting
substance.

(FIG. 10] A photograph showing a drug container with
a lid having a sintered metal portion containing a light-
emitting substance in a metal portiocon.

[FIG. 11] A photograph showing a tag for livestock
having a sintered metal portion containing a light-emitting
substance.

[FIG. 12] A& photograph showing a brake pad for an
automobile having a sintered metal portion containing a
light-emitting substance.

[FIG. 13] A photograph showing an IC recorder having

a sintered metal portion containing a light-emitting

substance.



[FIG 16] A graph showing the |ight-receiving

wavel engt h and em ssion wavel ength of a light-emtting
substance (mai n conponent: BaMy2Al 16Q27: Eu, M) . [FIG
17] A graph showing the light-receiving wavel ength
and em ssion wavel ength of &llight-enitting substance
(mai n conmponent: La2M2S: Eu). [FIG 18] A graph show ng
the light-receiving wavel ength and em ssion

wavdifdtgt B 40f Aa Ahicgmorar shey ingus it @ lansm having a
conponent: rare-earth oxysulfide). [FIG 19] An
s ieltettedo meniadr eegrapln( ragrisfindani an:li4bd)-enoft tang
cross-section of a sintered nmetal portion of a netal
suP@hlin@-containing article obtained in Exanple 3.
[FIG 20] An electron mcrograph (magnification: 100)

of & K OSSeGt ho%t%fgﬁr%i ULLAhITS ale poitiiapy of 2

nmet al” = portion- containi tai'ned i anpl e

.5]. hot. hs _of . [ d i
A Bl B SR R

obtained in Exanple 15 before the irradiation with an
supptagicéet r omagneti ¢ wave and at the time of
irradiation with an electromagnetic wave. [FIG 22]
Phot[d&jiGapHs JofA aynagthals hperitricortheodtigintimgcearting e
obtai ned in Exanple 6 before the irradiation with an
walledeianmpgnel ictiwadenamd vatl e ht iorfe aofl iighrcadimdttitdmyg
with an el ectromagnetic wave.
substance (main component: BaMgpAlig0z;:Eu, Mn}.

[FIG. 17] A graph showing the light-receiving
wavelength and emission wavelength of a light-emitting
substance (main component: La;0;S:Eu).

[FIG. 18] A graph showing the light-receiving
wavelength and emission wavelength of a light-emitting
substance (main component: rare-earth oxysulfide).

FIG. 19] An electron micrograph {magnification: 400)
of a cross-section of a sintered metal porticon of a metal
portion~containing article cbtained in Example 3.

[FIG. 20] An electron micrograph (magnification: 100)
of a cross-section of a sintered metal portion of a metal
portion~-containing article obtained in Example 51.

[FIG. 21] Photographs of a sintered body used in

Example 15 and a metal portion-containing article obtained

in Example 15 before the irradiation with an



[FIG 231 A photograph of a metal portion-containing

article obtained in Exanple 73 at the tine of

irradiation wth an el ectromagnetic wave. [FIG 24]

Phot ographs each in the case where the inside of an

O shaped portion of a metall$ortion-containing

article obtained in Exanple 74 is irradiated with an

el ectromagneti c wave and in the case where the _
elecshapednepdret Wave andr paditaeed e pfadrradiation with an

el ectromagneti c wave. [FI G 25] A photograph of a
elpetabmponkitdr- eawtai ning article obtained in Exanple

75 at the tine of irradiation wth an el ectromagnetic

wav e prif! 2126h A dGriaphd & aghanal podatesiaintaining
circuit of a detection apparatus used for an em ssion

ar;é%%t iogfeaﬁflgd [ig[ g hal PYtdQR: g.%t aiizng Antdrc e th

n-an exanp ] Acircuit diagram of an
anplifier circuit of a _detectiaon, appar us i;n._an .
ane%'ri'i§§it6ﬁm&gfl§ Col AEs £ %A La Thst l’?r%orot%it g%-rggﬁ% a%%nngl ith
article in an exanple. 13 Legend 10 coin 12, 22, 32,
angglegizospgnétad MeV&- portion 14 netal portion 16
surface 18, 34 concave portion 20, 20a, 30, 30a, 30b,

40, [40&.m23dl Rpehdtegraph of a metal portion-containing
article obtained in Example 73 at the time of irradiation
with an electromagnetic wave.

[FIG. 24] Photographs each in the case where the
inside of an O-shaped portion of a metal portion-containing
article obtained in Example 74 is irradiated with an
electromagnetic wave and in the case where the O-shaped
portion is irradiated with an electromagnetic wave.

[FIG. 25] A photograph of a metal portion-containing
article obtained in Example 75 at the time of irradiation
with an electromagnetic wave.

[FIG. 26] A circuit diagram cof a detector circuit of
a detection apparatus used for an emission detection test
of a metal portion-containing article in an example.

[FIG. 27] A circuit diagram of an amplifier circuit
of a detection apparatus used in an emission detection test

of a metal portion-containing article in an example.



containing article 24 void 26 light-emtting substance
28 adhesive 36 netal powder 44 convex portion
Best - Mode Enbodi ments for carrying out the Invention
Hereinafter, a nmetal portion-containing article of the
present invention, a coin ot3the present invention,
and a nethod of producing the coin wll be described
in detail. As described above, the netal

Leg@nc on-containing article of the present invention
has a porous netal portion, and the porous netal
por tliloreaciont ai Nns a substance that emts |ight by
irradiation with an el ectromagnetic wave. The
applizcationss of 4ze 4wt a i P id DMt o tigorl 4
article of the present invention are not particularly

|Ilﬂﬁ§ﬁ%é¥%l 3Qgﬁ§§n4t is an article having a netal

portion, netal portion-containing article of
t he Q{ese |nvent|on can be used for various

arti Ies of the article include a coin, a
wat ch, an accessory a lighter, a bag, a purse,

cl othfes SSHEECA % RaSfddht (e.g., a belt), a
metal lic credit card, prizes for a pachinko and
sl otz0raciilane %hcrﬁ(}ﬁoo 3toushol faiteaisi PYtipn-a lid
of a
centaining article

24 void

26 light-emitting substance
28 adhesive

36 metal powder

44 ceonvex portion

Best-Mode Embodiments for carrying out the Invention
Hereinafter, a metal portion-containing article of
the present invention, a coin of the present invention, and
a method of producing the coin will be described in detail.
As described above, the metal portion-containing
article of the present invention has a porous metal
portion, and the porous metal portion contains a substance
that emits light by irradiation with an electromagnetic
wave.

The applications of the metal portion-containing



drug or cosnetic container), an aerospace conponent,
an autonobile conponent (e.g., vehicle conponents
such as a plug, a brake pad, a pedal), a househol d
el ectrical appliance conponfnt (e.g., a smal
term nal equipnent), a hous ng construction
conponent, a structural conponent (e.g., a bridge
component), and a tag for livestock (e.g., .a cow, a
aI&hicdRe Y. tPhe PEGRENGUARVESH 18R 26N & .to%aaft attral
portion- containing article of the present invention
liaiéedots Basigcals| yitl il pedars icies daappld eamedwd. portion,
Therefore, hereinafter, the nmetal portion-containing
anadr thel ecehlt pertpvasenhtiaiveny artiidlle lbd dosc pireeenny
exenplifying the case where the article is a coin.

1inlREtGehN 2 Hhe Reesedlt AYeRlisOR Ra%12 PO OHsSmPRES! of
portion. The porous netal portionis a nmetallic

th%?é&é%%}%?i%%luﬂ%i%hc EQUWQSQa%EHfiE% @ydgﬁéy.

a
he porous metal “portion is not partidularly
limted, and exanples th rg f in%Iude a sintere%t (e
L1GBE&E  p&r PP En& s?pr§§8 hﬁ@Vaﬁ o565t i?0n CHREE “Ger
sintered netal portion is obtained by sintering. .
a pedder 6f ngtalddst careiki rareh met&Es fRe & maghiimge and
can be performed by a conventionally known nethod,
s lexchmadivigeupiand ia koubsasebolkattemstis s i(ghtg. , a lid of a
drug or cosmetic container), an aerospace component, an
automobile component (e.g., vehicle components such as a
plug, a brake pad, a pedal), a household electrical
appliance component (e.g., a small terminal equipment}, a
housing construction component, a structural component
(e.g., a bridge component), and a tag for livestock (e.g.,
a cow, a chicken).

The configuration and function of the metal portion-
containing article of the present invention are not
basically limited to those applications. Therefore,
hereinafter, the metal portion-containing article of the
present invention will be described by exemplifying the
case where the article is a coin.

The coin of the present invention has a porous metal

portion.

The porous metal portion is a metallic pertion in



by irradiation wwth an el ectromagnetic wave in a
met hod of producing a coin of the present invention
described later. The sintered netal portion thus
obt ai ned has a nunber of fine holes. It is one
preferabl e enbodi ment that the sintered metal portion
is a sinple substance or an alloy of at |east one
kKind of netal selected fromthe group consisting of
whiichna eopwer, odl finfuholas aficumregsind - ahdesPPyers petal
t hose, brass, stainless steel, and copper are
poptaber dbl eotTharshrcayed Inetldmiged, i emd sfaonmisd hhereof

sprayi ng. The spraying refers to a nmethod of formng a

ineQaliend shint@rsprated MRiali POrnNdonR) spreled rgtal
melting by heating, or softening, a coating materi al

te;farmit into fine particles; accelerating the fine
popa%ﬁlcles so that they bunp into a surface of an

obj ect ta he coyered;, and , .coagul at.i,ng an posi.ti

t he%gﬁat%ﬁ{g:erﬁftder“f%a.l HE e glpsr a?y}:’etcxagl rﬁaﬁcglb%gosrlﬁ%én%g

t hus obtai ned has a nunber of fine holes. The coating
powdesr ol ats ledsthang dingt 1I8F MShaled, and exanpl es

t hereof include conventionally known materials such

as (Mdtealsitearingiorn ket wATmnest dol ;2 ar@ntgyenally

thereof), ceram cs, cernet, and plastic. Exanples of
knbhe rdehad, hesedfudimg udd ray wi reafdtamee ahadd elidme,light

and powder. The object to be covered is not
byPatl=eulalln Wik @ electromagnetic wave in a method of
producing a coin of the present invention described later.
The sintered metal portion thus obtained has a number of
fine holes.

It is one preferable embodiment that the sintered
metal portion is a simple substance or an alloy of at least
one kind of metal selected from the group consisting of
iron, copper, aluminum, titanium, gold, and silver. Of
those, brass, stainless steel, and copper are preferable.

The sprayed metal portion is formed by spraying.

The spraying refers to a method of forming a coating
film (sprayed metal portion) involving: melting by heating,
or softening, a coating material to form it into fine
particles; accelerating the fine particles so that they

bump into a surface of an object to be covered; and

coagulating and depositing the coating material. The



and exanpl es thereof include conventionally known
objects such as netal (including an alloy), ceramcs,
cernet, and plastic. A spraying nmethod is not
particularly limted, and for exanple, a
conventional Iy known met hodlBan be used. Exanpl es of
the kind of a heat source include gas and
electricity. As described above, although the porous,
spreysd FEtEiloponts ofott Ipey b iy Nasya egmber of Tine
hereinafter, a description wll be made using a
hodiest.ered netal portion as an exanple of the porous
netal portion. In the netal portion- containing
artittlee @t i6Q) madferting presed gamendilgly tlimited, and
appreci ated that a porous netal portion other than a
b ere i 1l 0ry
© cgﬁl%[?eq&s%gﬁ%:fngﬂgal of Q%ﬁ%?i%ﬁ%?%ﬂﬁ portion.
The coin.i ot parti.cularly. l.imte s.J1.0 iqt .
SUpp - agy mftﬁliat éa@ﬁ'apez.ml‘—:dr aéii{lénr%p Bt tZeeclo’i nnd(‘]nccgﬁalbleo}}SS
formed in a circular shape, an oval, shape, a
thegiepdonalcedREE Sre G - I%@%%‘goﬁi‘?m&leﬁnOf the
i ndefinite shape. Those shapes may be slightly
fodef hesgo fTHa cdaide rmwmefplaan;ﬁor td gipbtiHema hand pewder.
sintered netal portion. The material for the portion
ot harhet e edte tcsint ereecerad als port imartscuoirly limited,
particularly limted, and for exanple, the naterial
ands @&kl e GoRMA anal1 el e onally known objects

such as metal (including an alloy)}, ceramics, cermet, and
plastic.

A spraying method is not particularly limited, and
for example, a conventionally known method can be used.
Examples of the kind of a heat source include gas and
electricity.

As described above, although the porous metal portion
is not particularly limited, hereinafter, a description
will be made using a sintered metal portion as an example
of the porous metal portion. In the metal portion-
containing article and coin of the present invention, it is
appreciated that a porous metal portion other than a
sintered metal portion (e.g., a sprayed metal portion) can
be used instead of the sintered metal portion.

The coin is not particularly limited as long as it is



used. Specifically, exanples include elenental netal,
an alloy, plastic, glass, and ceramcs. In the case
where the coin has a portion other than the sintered
netal portion, the shapes, positions, sizes, nunber,
and the like of sintered metal portions are not
particularly limted. The shape of the sintered netal
portion can be, for exanple, a circle, an oval, a ,
ofpal piern o ehgpe-a FeguesarmPp8l y§BR) COaNd6Att Pshdpemedngn @
an indefinite shape. Those may be slightly deforned.
cifwitirer mivame i mrt heralhisaress a gialeotdron, swae alsHape @
may be present over an entire region or in a partial

rd®AiQN pditydoh)Pr &frerablinddminittte Sidper edhagealshapes may
portion be ~ positioned at the center of the coin in

ter f etection. Regarding the size of the
o, Egr ek s order t

portion, in 18 order to allowthe
si ntered netal rtion to be present 1ﬂ$ i g
. : ered
pos DRV THE podieT oSSR s tet
i nsi de a_vendin% machi ne or the |ike, a,porti%n th
mebadoged tien + hdhgurpaesipd FPgr ERsHPPTOIET Mnl6r oRL the
and nore preferably 0.1 nmor nore. Al though the
simuirdherd ofettdie sirttiored setell portionsr hayl Beigd) ed for
one per one surface, two or nore sintered netal
exRAidleons @ mdreresaed for a conventional coin can be
used. Specifically, examples include elemental metal, an
alloy, plastic, glass, and ceramics.

In the case where the coin has a portion other than
the sintered metal portion, the shapes, positions, sizes,
number, and the like of sintered metal portions are not
particularly limited.

The shape of the sintered metal portion can be, for
example, a circle, an oval, a polygon (e.g., a regular
polygon), a donut shape, and an indefinite shape. Those
may be slightly deformed. Furthermore, in the thickness
direction, such a shape may be present over an entire
region or in a partial region.

It is preferable that the sintered metal portion be
positioned at the center of the coin in terms of ease of

detection.

Regarding the size of the sintered metal portion, in



Above all, it is preferable that the coin have a

nmetal portion other than the sintered netal portion.
In this case, it is preferable that the netal portion
other than the sintered ne gl portion be placed
around the sintered netal é rtion. Specifically, an
exenplary configuration is conposed of a circular

sintered nmetal = portion and a donut-shaped t al
OLsE itéh alrPb Ut gt iReredineta rp%#fr&%‘?efoo Eﬁ drresent at

portion (so-called binmetal coin). Mre preferably,

a tdee iomich pess idomposeeofifla Bie esition ntersdigit by shifted
portion with a dianeter of 0.01 to 25 mmand a

irdorid - hapeth meted cipiotd i on thmtlile f ;e o conoentxpesed to
therewith. As the netal portion other than the

e gl dretal, - partdion, @nelh®Yol sneFef ededlfore

I
Preferabl e exanples of ~the alloy include stainless

steel s -s SU 4, O those, SUS 304 is
prperfgefr@fba ecdj'ilill eroﬁfs?ﬁg?r?he absence of 19 nmagnetism

In th t i tion, t bove- ment i .
Si ‘o QAP o2 VR (Ot S oo o Cobet aPCES | e BhP R

light by irradiation with an el ectromagneti c wave
mephereiafafkerst e PRy SHEHRTRf FYRPE Jrake gSintered

“"light- emtting substance"). The light-emtting
mesuistranoel arss mon parpiessarly limted as long as it

emts light by irradiation with an el ectromagnetic

wavebove all, it is preferable that the coin have a
metal portion other than the sintered metal portion. In
this case, it is preferable that the metal portion other
than the sintered metal portion be placed arcund the
sintered metal portion. Specifically, an exemplary
configuration is composed of a circular sintered metal
portion and a donut-shaped metal portion surrounding the
circular sintered metal portion (so-called bimetal coin}.
More preferably, the coin is composed of a circular
sintered metal portion with a diameter of 0.01 to 25 mm and
a donut-shaped metal portion that is to be concentric
therewith.

As the metal portion other than the sintered metal

portion, an alloy is preferable. Preferable examples of

the alloy include stainless steels such as SUS 304. Of

those, SUS 304 is preferable in terms of the absence of



The el ectromagnetic wave is not particularly limted,
and exanpl es thereof include infrared rays, UV-rays,
X- rays, and y-rays. O those, infrared rays are
preferable. A conventionally known substance can be
used as the substance thatl@mits light by irradiation
with an electromagnetic wave. Furthernore, the
light-emtting substance may be a substance that
magowrtiismes to emt light for a certain period of tine
even after the conpletion of the irradiation with an
el eqty aRgNAtd eravierfdnition A 90 Gidd e et inoiesd
substance) In the present invention, it is one

s 1R e %rdame%aleg% '1'5‘?ptcc:trf@1nt5hea %dﬂs@a@%é@}@t Re{itd o

contai ns two nor e |nds of substances that em t

Jight b di,at I t t
LR R Eh B ImRRIG WRNRE |

case, two or nore kinds of entsS| n wavel en ths
(hﬁﬁteélnﬁé&erand’hé%ﬂﬁyni’ﬁ G S6F TEhSdiSsh P ﬁ-sl

be variously changed by sel ecting the anount ratlo of
emiff¢dag isgitstamas”ing @gﬁsﬂaﬁbésemﬁtthégsﬁﬁbéﬁé&cenéﬁaPOt
portion. Therefore, it is difficult to analyze the
paatmdntl ardty 4, inarte o erzs agquentdsy, it tenbiecoiEsihe oy
difficult to alter or falsify a coin to be obtained.
1 AP RRL R &ith G0Id R naamdtd A wehap i n which the
coin is to be used can
The electromagnetic wave is not particularly limited,

and examples thereof include infrared rays, UV-rays, X-

rays, and y-rays. Of those, infrared rays are preferable.

A conventionally known substance can be used as the
substance that emits light by irradiation with an
electromagnetic wave.

Furthermore, the light-emitting substance may be &
substance that continues to emit light for a certain period
of time even after the completion of the irradiation with
an electromagnetic wave (i.e., a so-called luminous
substance) .

In the present invention, it is one preferable
embodiment that the sintered metal portion contains twe or
more kinds of substances that emit light by irradiation
with electromagnetic waves having different emission

wavelengths.



be obtai ned by appropriately selecting an anount
ratio. As a result, it becones possible to identify
the coin. The enbodi ment of a coin containing two or
nore kinds of light-emtting substances having
different em ssion wavel enéghs Is not particularly
limted. Exanples thereof include a conbination of
light-emtting substances that enmit light at two or
mor elTkitidiss ofa %9 s wvavalentiies off t9iigiel ®i nd of
el ectromagneti ¢ wave and a conbi nati on of

wavieghinogmd ta g Suthsitrentesrichat emididadtgin atf tamdi sorion
nore kinds of em ssion wavel engths with two or nore

sthididi nef o8 e rarBmipllic RMRfed XA 1R diy Ut @amount

conbination of two kinds of infrared-emtting

raty! Stoafnctﬁf}s]estéqaitdigg{gc—gerrlﬂoj.itgﬂtng ab, .%afnn%eesmine@ is&rhtered

wavel engths an I nation o I'nfrare -emtting

uhst ance and UV-emi tting substance .that em.t |igh
mel AR o hEEPOR favePend: AL L LACERbUGR EHE LAABURRS
of the light-emtting substance 21 is not o
ameHNG E@tdA -y Achiaed et we tdibuntt e qamerse vy bigicult
to 3.0 mt % based on the entire mass of the sintered
taretldler por tiadmiffhe amiunttd et ikt aiavegb | Susuhermpert 2
for identifying a coin, without costing a lot. The
colimtperced inet alo pordhHopn ieamHiuwt heve eeritraiins to be used can
deoxyri bonucl eic acid (DNA). By appropriately

beSIRGIHG JINALL R iGat18) Red e dii REGRIMSINEIY ratio. As
difficult to alter or falsify a coin, and the
a &%%%1%K°Qtf%kéd%3§iﬂ&ééﬁ%ﬂ% %@ Qdentify the coin.

The embodiment of a coin containing two or more kinds
of light-emitting substances having different emission
wavelengths is not particularly limited. Examples thereof
include a combination of light-emitting substances that
emit light at two or more kinds of emission wavelengths
with one kind of electromagnetic wave and a combination of
light-emitting substances that emit light at two or more
kinds of emission wavelengths with two or more kinds of
electromagnetic waves. Examples include a combination of
two kinds of infrared-emitting substances that emit light
at different emission wavelengths and a combination of an
infrared-emitting substance and a UV-emitting substance

that emit light at different emission wavelengths.

Although the amount of the light-emitting substance



beconmes extrenely high. The kind of DNA is not
particularly limted, and any DNA of a plant and an
ani mal can be used. The kinds of the plant and the
animal are not particularly Iimted. DNA of a human
bei ng can be used as DNA of2&n animal. For exanpl e,
comercially avail able DNA can be used. O those, DNA
collected froma plant or an animal, cultured and
i spuove piazdd. cutey Uye iged: st eftdraasimpurtnel skine fofrapNg 0. 01
may be used alone, or two or nore Kkinds of DNA are
toused iwtsabeerl rat itoe citd mnmurds aff DS isimotred metal
particularly limted, and is preferably 0.01 to 3.0

poMe%basednan thhenent hr enagowahgef ist Barsintened raet al
portion. The anount in this range is sufficient for

I dentd f.yin i n, .w.thqut tihg g Jot .
* LTi'%t é’rlé% %, %to‘r;fgl’siv"Tth\/%%Ircgl r?eotcsg‘fl rgjc:rti on can further
contain a photocatal yst. In the cas ere the _.
ST R S TR 1S 150k (T TS hel & POt GCat et Yot
disinfectanth antibacterial, reodorant, deodorant, .
desuiyirihesivstlaic, ackst | QBosi B¢ ePPEersiaiRd Yt RELECkd N
can be obtained by irradiation with an
DNl et rommagmetdicewhyv et Fercamesnplayy alifiimelt ey leftser or
unlikely to adhere to the sintered netal portion of a
fAYiEy anGAEN Al the: gase-wisie fde fdegerfyiray ka coin
adheres thereto, it can be easily renoved. The
pdiptcalalste1lys HiQfn particularly linited, and an

The kind of DNA is not particularly limited, and any
DNA of a plant and an animal can be used. The kinds of the
plant and the animal are not particularly limited. DNA of
a human being can be used as DNA of an animal.

For example, commercially available DNA can be used.
Of those, DNA collected from a plant or an animal, cultured
and pulverized, may be used preferably.

One kind of DNA may be used alone, or two or more
kinds of DNA are used in a compination.

The amount of DNA is not particularly limited, and is
preferably 0.01 to 3.0 wt% based on the entire amount of
the sintered metal porticn. The amount in this range is
sufficient for identifying a coin, without costing a lot.

Furthermore, the sintered metal portion can further

contain a photocatalyst. In the case where the sintered



exanpl e thereof includes titaniumoxide. There is no
particular limt to howthe light- emtting substance,
DNA, and photocatal yst are contained in the sintered
nmetal portion. For exanple, a light-emtting substance
or the like may nerely be Z2tted physically in a void
of the sintered netal portion, may be fixed in a void
of the sintered netal portion with an adhesive or the
matiakde pogt iipay dse tgdms & [photmasted vt t e sistig ctnttace
of the sintered netal portion. FIGs. 3 are schematic
arerithadtens a83ch shiowars ,a deeidalrarpgr tdcon—aerd iad trd g,
article in which a light-emtting substance is fitted

arP G Vrd RFNAA Qfnd tHeantiened et pdidy dip
a nmetal portion-containing article 20 shown in FIG

36k A il e Ling. Subal AnGe 20,45 1 hedey,

] . . . mple, a

1rp%)';a)sz,laécg10|ny I;t a \1/'10|e&%-g: 0 Slccﬁlcgr e(yserreta pgrxtl 8n ’
22. 23 he net al, rtion-cgntaining.arti.cle 20, sh

Fifien &ATH AP s 1T RANERS tihg "EuBS e e te
inside in the vicinity of the surface. Therefore,,

pogfaeri 9t e Codde WG €VETpant thet aaRe IWhHe &he tfinper
substance 26 peels off, the light- emtting substance

ma2tk iangiede sc amemredei,vd tacagl &t reamdgnetiamovede, as
shown in FIG 3(B). Thus, even in the case where a
| i ghtthree BHAH It tIBsANGE gelsaaf fosldght | imited, and an
em ssion performance will not reduce rapidly.

example thereof includes titanium oxide.

There is no particular limit to how the light-
emitting substance, DNA, and photocatalyst are contained in
the sintered metal portion.

For example, a light-emitting substance or the like
may merely be fitted physically in a void of the sintered
metal portion, may be fixed in a void of the sintered metal
portion with an adhesive or the like, or may be partially
buried on the metal surface of the sintered metal portion.

FIGs. 3 are schematic end views each showing a metal
portion-containing article in which a light-emitting
substance is fitted physically in a void of a sintered
metal portion.

In a metal portion-containing article 20 shown in

FIG. 3(A), a light-emitting substance 26 is fitted

physically in a void 24 of a sintered metal portion 22.



FIG 4 is a schematic end view show ng a neta
portion-containing article in which a light-emtting
substance is fixed in a void of a sintered neta
portion wth an adhesive. In a netal
portion-containing article 20a shown in FIG 4, the
light-emtting substance 26 is fixed in the void 24
of the sintered netal portion 22 with an adhesive 28.
THEhine terdb geintemen icorpradieraplag tsiqiee AhehavghtinediiG i ny &)
substance 26 is unlikely to peel off, and the strength
hagna h coXiidpid-@m iresirgf antes tofndene 6 iintsdirded inettade vicinity
portion 22 are excellent. In the case of using an

ofaQHﬁ§H9ﬁ%faQQ§ a@ﬁ@§b¥8rbs EQEn par theukasky whiehet @dpart
and a conventional iy known adhesive can be used.

o AP LEHR thl%tal%bffguvnesea%e 0 S G nd OSighe -

as a urea resin el am ne
resin adhesive, enol.ic resin adhesive, an 0Xx .
emigiiP o FUBRIHESS, @0 & A beral e s i Ssdiiragpetic
cyanoacryl at e- based adhesi ve, pol yur et hane- based

wagdhesisy hoam drolfdfG n-3 Hl -ei é”héﬁhyéf"ieéelf‘eﬁlﬁ case where
adhesive, a reactive acrylic resin adhesive, or an

a MthmHGMuﬂtﬁﬂ@ﬁsuhﬂhaﬂﬂaapﬂﬂﬁ#IQﬁfEﬁﬁ%@hUiYA%§ﬂ31emlSSlon
adhesi ve; an enul si on adhesi ve such as a vinyl

peAGRirdle deesiin-based emdsd arpadiiesi ve, a vinyl acetate
copol yneric resin-based enul sion adhesive, an EVA

resiprg based e siamadbesiyes i of SHowhiy!d tretal
resi n-based emnul si on
portion-centaining article in which a light-emitting
substance is fixed in a void of a sintered metal portion
with an adhesive.
In a metal portion-containing article 20a shown in
FIG. 4, the light-emitting substance 26 is fixed in the
void 24 of the sintered metal portion 22 with an adhesive
28. This embodiment is preferable since the light-emitting
substance 26 is unlikely to peel off, and the strength and
oxidation resistance of the sintered metal portion 22 are
excellent.
In the case of using an adhesive, the adhesive is not
particularly limited, and a conventionally known adhesive
can be used. Examples of the adhesive include: a synthetic

resin adhesive such as a urea resin adhesive, a melamine

resin adhesive, a phenolic resin adhesive, an epoxy resin



adhesive; a hot nelt adhesive such as a reactive hot

nmelt adhesive, an EVA-based hot nelt adhesive, an

el astonmeric hot nelt adhesive, or a pol yam de-based

hot nmelt adhesive; and a synthetic rubber-based
adhesi ve such as a chl oropréfe rubber-based sol vent
adhesive or a synthetic rubber-based |atex adhesive.

O those, UWV-curable adhesives such as a radical -

adbaisyiver, i zablievdcmypeta trregias ladkeliosg,ve, a cyancacrylate-

cation-polyneri zabl e epoxy resin adhesive, and a

bad2@d Galheaddid,i en doiRe rpolarene/ddudladdissiase ar er olefin-
preferably used. In the case of using a UV-curable

maadesiy %gl I & UNV-sclh Akl adhesi Ve desctiWeeticrylic resin

I medi at y irradiation with UV-rays, so that

roduction effigi.ency. heco exc t th :
a Sr}gy 4 Ov- &4 t@%@‘%set%am)as cglrlsau se{ gg}cl?{el {t}[ﬁ%ﬂ&yhc
emts light by irradiation with an el ectromagneti.c
ragEvie b€ S3VEr e Bdh S8 Wt als ¢ 1S Ipt%e et oM ¥ean
be confirnmed 25 when an adhesive is cured by
adertreddi aeisom-wiastedUeruayss o TR adest it e 2 tHAO YD RER TS n
adhesi ve can be used preferably in ternms of the
copQgireariic adfEsi-aasant aredidiem adissit@ncean EVA resin-
Furthernore, it is one preferable enbodi nent of the

bR fu S PRFRMI VeIt N ddwatl i paydirofoddwl emulsion
surface of the sintered netal portion is a concave

adddiivn %bthﬁj@%lqy_ac@{e%%S}@%ﬁh sl ARRidGAl iHb melt
and the |l'ight emssion of a

adhesive, an EVA-based hot melt adhesive, an elastomeric

hot melt adhesive, or a polyamide—based het melt adhesive;

and a synthetic rubber-based adhesive such as a chloroprene

rubber-based solvent adhesive or a synthetic rubber-based

latex adhesive.

Of those, UV-curable adhesives such as a radical-
polymerizable acrylic resin adhesive, cation-polymerizable
epoxy resin adhesive, and a radical-addition type
polyene/thiol adhesive are preferably used. In the case of
using a UV-curable adhesive, the UV-curable adhesive is
cured immediately by irradiation with UV-rays, so that
production efficiency becomes excellent. Furthermore,
using a UV-emitting substance as a substance that emits

light by irradiation with an electromagnetic wave 1is

preferable because the presence thereof can be confirmed



light-emtting substance is suppressed in the concave
portion. FIG 1 is a schematic plan view show ng an
exenplary coin of the present invention in which a
part of a sintered netal portion is a concave portion
obt ai ned by pressing or |ader application.
Furthernore, FIG 2 is a horizontal cross-sectiona
view taken along a line Il-11 in FIG 1. The coin 10
whehown ianihesdiveofl sFlc@gedl band rx adds td onsjwitter 8 weval-
portion 12 and a netal portion 14 other than the
Si ntreretharetcade ,paHd Gapoxandddian nethads ipar tdaon B ussed
pl aced around the sintered netal portion 12. In the

preifatrehed met dle RN HORhE2 e x@dlalh tofh dhesidhacad Meather
a concave portion 18 (portion represented in black in
El. obt ai ned by pressing. Thus, the |light em ssion
regﬁgkﬁééeright-enitting substance in the concave
portjon.18 is suppressed. 26 . The light-emttin
b IS f bych B i P PR B £ orf P
12, and in the concave portion 18, the void in the
cojinciofi treoPreenduifyeatdon kbadi gt ed ofettde sortiess of
12 is conpressed by pressing to becone snall
thEhelieftered metaie peortdave iport icomch&e gertion obtained by
el ectromagnetic wave is unlikely to reach the
prilsghhgeirt Liake rs upsildree.icand anld ghie adightte@nfirsehcrhef a

light-emtting substance is unlikely to come out.
11 5PicS eid £€9RY defRd AR eSURPRSD AR dd A the concave
portion,.

FIG. 1 is a schematic plan view showing an exemplary
coin of the present invention in which a part of a sintered
metal portion is a concave portion obtained by pressing or
laser application. Furthermore, FIGt 2 is a horizontal
cross-sectional view taken along a line II-II in FIG. 1.

The coin 10 shown in each of FIGs. 1 and 2 has a
sintered metal portion 12 and a metal portion 14 other than
the sintered metal portion, and the metal portion 14 is
placed around the sintered metal portion 12.

In the sintered metal portion 12, a part of a surface
16 is a concave pertion 18 (portion represented in black in
FIG. 1) obtained by pressing. Thus, the light emission of

the light-emitting substance in the concave porticon 18 is

suppressed.



em ssion of the light-emtting substance in the

concave portion 18. Furthernore, in the case of

form ng a concave portion by neans of | aser

application, nmetal on the surface of the concave

portion dissolves and the vé%d becones small. As a

result, the light em ssion of the light- emtting

substance may be suppressed. Furthernore, even

accdingi g ahd =midtticy GRSt aregn fPrldssisng o 1ofsdihe

application, the sane effects can be obtained by
s ihakemeny @ t adopeae oporiiZi, or nidn iac ched mores anet poax tierhdd ,

of decreasing a void in the vicinity of the surface
thef Ve GeNGae QiR oifn thize seeiflackl cthawe isineaaked

of FIGs. 1 and 2, the |ight em ssion of the

li_ght -emi.tt] b [ j V11,
TS PSR 1B TRer et SFAL uey ey B SRt T aRngret s e

IS plied, the degree of |ight m ssSion of .t :
TSGR Y s G RIEe RAATERE Brwsih 2 sgeitgneric

other than the concave portion 18 of the surface 16 27
waplterie tid ieght temitesicon the ddEhdn, thgice, and

concave portion 18 where the |light em ssion is .
1igiyppresssecd Hugsy they Mghhmepis tpag eubstange i unlikely

one-di nensi onal bar code, a two-dinensional bar code
tdlesedd ked | arety by aopeitieend wheseppheski ghe light

em ssion of the light-emtting substance is |arge and
erd 291 JF WHEY & ithe leditc 10 Suicet e éof tie dmldve

(or there is substantially no Iight em ssion),

;x%é%%%fﬁ%ﬁ? el tabsihbieatignehs HALEKekY sbemRBg a concave
portion by means of laser application, metal on the surface
of the concave portion dissolves and the void becomes
small. As a result, the light emission of the light-
emitting substance may be suppressed. Furthermore, even
according to a method other than pressing or laser
application, the same effects can be obtained by forming a
concave portion in accordance with a method of decreasing a
void in the vicinity of the surface of the concave portion.
In the coin 10 shown in each of FIGs. 1 and 2, the
light emission of the light-emitting substance is
suppressed in the concave portion 18. Therefore, when an
electromagnetic wave is applied, the degree of light
emission of the light-emitting substance varies between a

portion other than the concave portion 18 of the surface 16



and the precision for identifying a coin increases
additionally. FIGs. 5 are schematic end views show ng
a method of producing a netal portion-containing
article the surface of which is flattened by form ng
a concave portion by the sa#® nethod as the above,
foll owed by pressing again with netal powder pl aced
thereon. A sintered netal portion 32 of a netal

wheoret ithre 1caitaiemiisg ian jis @1c30 SyEraes mresdichd héhampcave
in FIG 5(A) is pressed to obtain a neta

pAR@Nitdnon-6c eieaianitng: dritght] endGa idravisnguwpeerscsce Thus,
portion 34 (see FIG 5(B)), and further, the netal

FnQRrC QN d il e B0md-S1ifeesSemha0ddr Hdd)
b%ﬁiﬁﬁngggﬁggfgggkgggggdgfhereon, wher eby a net al )
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0 ned.” Ththi's enbodi ment, the void'in-the vicinity

of the 28 , caoncave portiag ecanes .smal.l_.hy the _
whiehie TS ﬁ-ﬂé‘gﬁ R n tcHEg tl%egﬁtl mSniting Sihstance is

portion is suppressed. Furthernore, no light-emtting
langss et @ iR domraivieard rhe Hd dhtciemissigm e 1S

surface, so that the light- emtting substance does
smadtl peel tifdreoviisng s tabrasildy ore Itilghtl ickel s sH)sane

effects as those of the enbodinment in which it is
alpefarial et hatl & faddt iafn tihe Wwilrifiedey afo thwe mabdicermed,
and the precision for identifying a coin increases
additionally.

FIGs. 5 are schematic end views showing a method of
producing a metal portion-containing article the surface of
which is flattened by forming a concave portion by the same
method as the above, followed by pressing again with metal
powder placed thereon.

A sintered metal portion 32 of a metal portion-
containing article 30 before pressing shown in FIG. 5(A) is
pressed to obtain a metal portion-containing article 30a
having a concave portion 34 (see FIG. 5(B}), and further,
the metal portion-containing article 30a is pressed again
with metal powder 36 placed therecn, whereby a metal
portion-containing article 30b shown in FIG. 5(C) is

obtained.

In this embodiment, the void in the vicinity of the



mentioned sintered nmetal portion be a concave portion
by pressing or |aser application, and the |ight
em ssion of a light-emtting substance be suppressed
in the concave portion (and the enbodi nent in which
the sintered metal portionfs pressed again with
nmet al powder placed thereon) can be obtained in an
enbodi nent usi ng anot her nethod of deceasing a void
cogfcay S arat o nviEcemefe Iaght tehitd diiitsials gpiessiqey. and
For exanple, in the case where it is desired to
thebtldighta diiats isirmtier edhatetealr tpjent iien,swmorddah wher e
the light em ssion is desired to be suppressed is

B A% ,a nd AR Rl tGhg athAh R i canfaieRdfin
the sintered netal portion is pressed to crush the

th%oq’\é@.&rﬁﬂt IO, pahenehy ﬁlr%alec%t, S L8 1haMl G -he

voi e portion ere t light emssion is

desi.red to he suppressed.is small..can he ,obtained. 29
erit i SR RIS N edvle R il g e torf b

sintered nmetal portion of a netal portion-containing
thér tliid% before and after pressing. A sintered metal
portion 42 before pressing of a netal . .
por tTren-sowe & et aras diteo 40 sthovire e nag(ta)imashich
a convex portion 44. In the sintered netal portion 42a
i tafiteprerfessibig athdthe: neiral gfortheorswooietcad rifgher tabsdvee -
40a shown in FIG 6(B), the convex portion 44 before
madt8SHIYW sintered metal portion be a concave portion by
pressing or laser application, and the light emission of a
light-emitting substance be suppressed in the concave
portion (and the embodiment in which the sintered metal
portion is pressed again with metal powder placed thereon)
can be obtained in an embodiment using another method of
deceasing a void of a portion where the light emission is
suppressed.

For example, in the case where it is desired to
obtain a flat sintered metal portion, a portion where the
light emission is desired to be suppressed is formed as a
convex portion, and an entire surface of the sintered metal
portion is pressed to crush the convex portion, whereby a
flat surface in which the void in the portion where the

light emission is desired to be suppressed is small can be

obtained.



I's crushed, whereby a void in the vicinity thereof
becones small and the light em ssion in that portion
is suppressed. In Exanples 1-3, 7-9, 13-15, 19-21,
25-27, 31-33, 37-39, 43-45, 49-51, 55-57, 61-63, and
67-69 described later, this29enbodinent is used. In
each of those enbodi nents, it is one preferable
enbodi ment that the surface of a sintered netal
por Fil6s . Goasel suhesasitwendi MéssisoRaichh&horddd 4 n
the coin 10 shown in each of FIG. 1 and 2, as
sifdeseeibpdraboyertibar e farematpar boan inherenthed ninght
em ssion of a light-emtting substance is large and a

ar&%&&%oﬂe eke ahhe alrirght perisssihen thereof is small (or
ere thereis substanplally no Iight em ssion), and
bota t

tmo-dﬁﬁ%%fﬁ%%gk%%%HFgggkq%% %%n§kkEHE§ %?ﬁgiquﬂﬁu?

odeon the surface

case where an el egtromagnet,i e .is applied,

mebait POR CHRBrEOPRE LPRGA! 2dniSerord loF ISV gt - %) pas
emtting substance is large and a portion where the

a Eoghex ewirsdioon 4ther €0f the shaFpredrMakat ePPRELEN] 422
substantially no Iight em ssion) are forned.

afther ptreseinby offl atiengetthé pogitdohddomtaining article 40a
t wo- di nensi onal bar code reader having incorporated

shbher e rae . apRa)) at uhef @bndelike glritd cohd 4l ibgifior eeiresisdmg
of alight-emtting substance, the light em ssion of

i st he Jlshaht - et biRg S ykikanee 16N N igekected a% A Hotdmes
di'mensi onal bar code.

small and the light emission in that portion is suppressed.

In Examples 1-3, 7-9, 13~15, 19-21, 25-27, 31-33, 37-39,

43-45, 49-51, 55-57, 61-63, and 67-69 described later, this

embodiment is used.

Tn each of those embodiments, it is one preferable
embodiment that the surface of a sintered metal portion
constitutes a two-dimensional bar code.

In the coin 10 shown in each of FIGs. 1 and 2, as
described above, there are a portion where the light
emission of a light-emitting substance is large and a
portion where the light emission thereof is small (or where
there is substantially no light emission), and both the
portions together constitute a two-dimensional bar code on

the surface 16. In the case where an electromagnetic wave

is applied, a portion where the light emission of a light-



By matching informati on on the detected two-

di mensi onal bar code with previously registered data

of an authentic article, the authenticity can be

determ ned. Specifically, for exanple, by accessing

dat abase of the authentic @bticle via the Internet,

the authenticity on the detected two-di nensional bar

code can be determned. There 1is no particular limt
enig tieg i v ratdoni s coorgednag a pewo: i nensrontihe bakght

code. For exanple, production information such as a
enpil iugert aran £ ai SedheY1 NAFE, wite rProigeict | DO dabetamdmtially

production |ot, and a product manual can be recorded

nd M Gy tMQsfi SBNSE ONdle DAL -f0ge as I oddlf Yyling Rhe

the coin 10 shown in each of FIGs. 1 and 2, one

c%"‘xﬁ"ldd ”Pﬁ‘f%omé—é’ﬁﬁetr?s"{j@néf B “c?&&%%%f@ﬁé?ﬁ@g ot o,

wever, e present 1 nven ion is not

., Concave portions nmay be formed on_both surfaces,. an

lf?l“ﬁﬂiﬁ%‘%t%%@%%%%%% b %%%%%th%‘%/ Hee fll‘?ht
formed on one surface. In the case where the surface

engfs 3t @i mferadl Wt tatemigdrinons Wortsai¢at esha bghioseission
such as a two-di nensional bar code, even if the

oS urHeackl giearan it i g dtantde candgse tdstecised as a two-
cleaning, and the like, information can be read. This

dirfenEironasedat betause the | oss of information caused
by peeling or the like of ink, which is a problemin a

By matching information on the detected two-
dimensional bar code with previously registered data of an
authentic article, the authenticity can be determined.
Specifically, for example, by accessing database of the
authentic article via the Internet, the authenticity on the
detected two-dimensional bar code can be determined. There
is no particular limit to the information recorded in a
two-dimensional bar cocde. For example, production
information such as a producer name, a seller name, a
production date, a production lot, and a product manual can
be recorded in a twoc-dimensional bar code as the
information.

In the coin 10 shown in each of FIGs. 1 and 2, one
two~-dimensional bar code is formed on one surface.

However, the present inventicn is not limited thereto.

Concave portions may be formed on both surfaces, and a



conventionally printed bar code, can be overcone.
Al t hough there is no particular [imt to the nethod
of producing the coin of the present invention, the
follow ng nethods (1) to (3) are preferably used. (1)
A met hod including the step3df obtaining a sintered
nmetal portion by sintering powder of at |east one
kind of metal, and the step of filling a void of the
plsinaldarted mettatophindrosi analh et ighiesemay ibg formed on one
substance. (2) A nethod including the step of
suid=addni ng a sprayed netal portion by nelting by
heati ng, or softening, a coating material,

pul WI 'tzrjbé"gcéé@ oAt nghded eridle oACCel BlElidg hdt S0

that 1t bunps 1nto the surface of an object to be

cQat ed, and .coaqul ati,ng and, depositing t Qat |
pongctlé)ﬂ a9 hrd- the st ebpaqrofccfcllef Ilﬁhcfyi'1 a Yol “g? {]l%ger{&%nal
sprayed netal portion with a light-emtting substance.
byz3)coRlSe g off dHtei TGP IR MG REetHIThdrd i'dif $29~
i ncluding the step of heating powder of at |east one
tekimdiseof qimanting andnpge atidie [ovierrnatamrn Hamdrg jsrpd.
point of the netal, and the step of cooling it from
THilve ilsenpanatugeful ibeshish tihe thescoof iinf etk ien caused
substance that emts light by irradiation wth an

byelRETGIREet e IBME isF added valich tenperainiren equa
to or lower than its stability presence tenperature

%rﬂ%ll%[ QUG A LT, T LS/ rcome.

ca
I nvention).
Although there is no particular limit to the method

of producing the coin of the present inventiocn, the
following methods (1) to (3) are preferably used.

{1) A method including the step of obtaining a
sintered metal portion by sintering powder cf at least one
kind of metal, and the step of filling a void of the
sintered metal portion with a light-emitting substance.

(2} A method including the step of obtaining a
sprayed metal portion by melting by heating, or softening,
a coating material, pulverizing the cocating material,
accelerating it so that it bumps into the surface of an
obiect to be coated, and cocagulating and depositing the
coating material, and the step of filling a void of the
sprayed metal portion with a light-emitting substance.

{3) A method of obtaining a sintered metal portion,



(4) A nmethod of obtaining a sintered netal portion by

sintering m xed powder of at |east one kind of netal

and powder of a light-emtting substance. In the

above nethod (1), first, the step of obtaining a

sintered netal portion by sidtering powder of at |east

one kind of netal is perfornmed. A conventionally known

met hod can be used as the sintering nethod. For ,
iexhnpleg tbye ssicepsst veéyt peg f pewiley ¢heat cbappesanagkind

step involving placing netal powder and a | ubricant
oBURd 8B ZbNE Bémespéeunadlawve el nioncing mgebingusetdint of

arbitrarily in a form ng press, conpressing the netal

£ IROVRLSE 2 DOT | yndM §bed PEESSYI Engf i BbPHEMAche BeParBYure,
upper and lower punches in a die set in the formng

. press and_form ng.t he er Ln Sj :
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conpressed, material in _a sintering_furnace thg d at
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material to obtain a sintered body, and the_  sizing

t¢mpe nhhgye seepa bf teoppr beseAgthe skat akalgibdlly presence
the die, which is arbitrarily perfornmed, a

t @hpé eashape (ine shod es Edpretatipgr &i oniganf behebpaénedt
By including a material causing oxidation in netal

iReywlercQy.the Iike and sintering it using
hi gh-pressure and hi gh-tenperature water vapor, a

si nt ek edrbdyrbl 8rSLBLEinYAST 8 BBhakrbd eFRhEpBkYion by
oxi di zed can be obtained. In

sintering mixed powder of at least one kind of metal and

powder of a light-emitting substance.

In the above method (1), first, the step of obtaining
a sintered metal portion by sintering powder of at least
one kind of metal is performed. A conventionally known
method can be used as the sintering method.

For example, by successively performing the
compressing step involving placing metal powder and a
lubricant such as zinc stearate and a reinforcing agent
used arbitrarily in a forming press, compressing the metal
powder normally with a pressure of about 4 to 8 MPa by
upper and lower punches in a die set in the forming press,
and forming fhe powder into a desired plate shape, the

heating step of heating the obtained compressed material in

a sintering furnace, the cooling step of cooling the heated



this case, the sintered netal portion has already been
oxi di zed, so that there is an advantage in that a
probl em such as discoloring caused by oxidation does
not occur even in long-termuse. Furthernore, in the
conpressing step, in the casé where a lubricant is
used and in the case where powder of two or nore
kinds of netals are used, it is preferable to

cquuEe Daed ynati o thent byl mitxer rntdwed i tkedy THRE e
step of filling a void of a sintered netal portion

s iny a(dd Oin@M $témgo S ubsimnees isy peid os etk rdthecody in
light-emtting substance may fill the void al one, or
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ot ocat al yst an adhesive, or the I|ke It is one

{thefer bIe Odllftl(plll émtvé]héé per f or ned

pressure ere e eff|C|ency of
filling, the vord with the |ntered nmetal, _portion
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that this step is perfornmed in such a manner that a
pasudaY ancethaet bl @0 £ inte 51 eted! HER @I NP TRERCFTe and
mxed with a light-emtting substance and fills in
h 1 dite- vanpe byt utepregaat vapor Thi ss embockdepedhatn tdhestate
follow ng advantages. Only the desired portion can be
whétd afebyl rLoOatIMGLBEDNY GxIMBkEAgcamtles | abt4 nedverlm

portion not to
this case, the sintered metal portion has already been
oxidized, so that there is an advantage in that a problem
such as discoloring caused by oxidation does not occur even
in long-term use.

Furthermore, in the compressing step, in the case
where a lubricant is used and in the case where powder of
two or more kinds of metals are used, it is preferable to
previously mix them by a mixer or the like.

Then, the step of filling a void of a sintered metal
portion with a light-emitting substance is performed. The
light-emitting substance may fill the void alone, or may
fill the wvoid after being mixed with DNA, a photocatalyst,
an adhesive, or the like.

It is one preferable embodiment that this step is

performed under a reduced pressure, whereby the efficiency

of filling the void with the sintered metal pertion is



be filled with the light-emtting substance. In this
case, the filling can be al so perforned under a
reduced pressure. The substance wettable with the
sintered nmetal substance is not particularly limted,
and may be an al koxysil ane 3é¢onpound, for exanple. The
al koxysi | ane conpound is preferable because the
conmpound reacts with water in the air to cure. The
erdilakaeysi | ane conmpound is not particularly limted,
and exanpl es thereof include: tetraal koxysilane such

as trefir@ieioe,sidtane aind giramihnxXysidr@eliment that
trial koxyal kyl silane or trial koxyal |yl silane such as

£ HTR! Rlep ird %Md ane syt by Inddreat Reetsid aidstance

phenyl = tri hoxysi | ane, or phenyl triethoxysil ane;

ooy d sl s lane o oalkary, dal LS LA &

hoxysi IFane; net hy

[di et hoxysi | ane, di phenyl i et hoxysi | ane, .or .di phenyl
llﬁh&mq%éu%%n%%mﬂﬁﬁéss SRerdB e B nd of

t he conpounds may be used 35 alone or two or nore
impinegnadtiorhe EbApognisdnagnbehasetihet §gédREANg

Furthernore, a commercially avail abl e seal er
adsamtaigrisng enlal kbrysekamedcpopourd Chor bexdnplled ay

per neat e manufactured by D and D Itd.) can be al so

cdéFQGhg hisilng B efenablf rdralr itdie 4d ghtveanid tdodg ion not to
substance Tfills not only the void in the vicinity of

pd 8 19 368 1P nd he gHdugred i) aluRarddQn byt ahsg case,
the void inside thereof, because even in the case
thV\e'h%ri%.la}.n%Oic%n A Salos%t performed under a reduced pressure.
The substance wettable with the sintered metal substance is
not particularly limited, and may be an alkoxysilane
compound, for example. The alkoxysilane compound is
preferable because the compound reacts with water in the
air to cure. The alkoxysilane compound is not particularly
limited, and examples thereof include: tetraalkoxysilane
such as tetramethoxysilane or tetraethoxysilane;
trialkoxyalkylsilane or trialkoxyallylsilane such as methyl
trimethoxysilane, methyl triethoxysilane, phenyl
trimethoxysilane, or phenyl triethoxysilane; dialkcoxy
dialkylsilane or dialkoxy diallylsilane such as dimethyl
dimethoxysilane, dimethyl diethoxysilane, diphenyl
dimethoxysilane, or diphenyl diethoxysilane; and

condensates therecof. One kind of the compounds may be used



ow ng to the use, cleaning, and the |ike, the light-
emtting substance is always present on the surface of
the coin. In the case of using an adhesive,
thereafter, the adhesive is _cured by a curing nethod
dependi ng on the used adhedPve. In the case of using
an adhesive, it is preferable to set the content of a

light-emtting substance in a conposition of the
alpdifesitvdver Ah@di&insihofaddit COPBRG Y Weused

Subsequently, the aftertreatnent steps such as water
togEntie rt.r e@trehermbae; ek pohinshicig l landvahdebbleaseadgr
can also be perforned. In the above-nenti oned nethod

cdrdairfidstan t1&siel 18ine Aumidumy erspraymdg et al
portion by nelting by heating, or softening, a
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accelerating 1t so th nps 1 nto the surface of
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conventional |y known nmethod can be used as the £
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the sprayed netal portion with a light-emtting
thsulssindroed snggerlf gromd.omhiw: ks e wel parivirdfed in

the sane way as in the step of filling a void of the
t hsiiitodt, ebatriale pordr dm WHeh aade gitterem tdding wears out

substance in the above-nentioned nethod (1). In the
ovAlRRY e-drad Qned metdnd {B) arfd nale powvslerctrad 1ight-
emitting substance is always present on the surface of the
coin. In the case of using an adhesive, thereafter, the
adhesive is cured by a curing method depending on the used
adhesive. In the case of using an adhesive, it is
preferable to set the content of a light-emitting substance
in a composition of the adhesive or the like to be about
0.16 to 3.0 wt%.

Subsequently, the aftertreatment steps such as water
vapor treatment, barrel polishing, and shot blasting can
alsoc be performed.

In the above-mentioned methed (2), first, the step of
obtaining a sprayed metal portion by melting by heating, or
softening, a coating material, pulverizing the coating

material, accelerating it so that it bumps into the surface

of an object to be coated, and coagulating and depositing



at least one kind of nmetal and a lubricant (in the
case of using a lubricant and in the case of using
powder of two or nore kinds of netal, it is
preferable to previously mx themby a m xer or the
like) such as zinc stearate3fised arbitrarily are
formed into a pl ate-shaped conpressed material by the
conpressing step, and thereafter, the heating step of
t hive atiarig. rich enadonpirads sed peatfartimgld t oAacongppéiangdéy known
| ower than the nelting point of the netal is
meeldorg®ed belhesdibatd nfhestgr pamdengrdrddr med by a
conventionally known nethod, for exanple, the sane

et ok, ascidalt Hf dherabomes nenfd oness neddagbfd)ed metal

Then, the cooling step of cooling the conpresse
terial, from.the .te | e eati dS This
oBReFSt e dhd 1R doar e Ll A TR g
- substance is added at, a tenperature equal t or“éom§gf
SHERar At S RaH qwdprlé)sé%@e FHpetat (e BerusE Gt
this, in 37 the cooling step, before sintering is |
fidgripiceteedioial |dfghthe enintanqy siifstamer dam bHiddyR 1ight-
into contact with the surface of powder of netal that
eris theigngsigttareed.in Cdres eduerd-Ingnta @wiad evrsstharkt @) -
portion in a state where a |ight-emtting substance
IS pat tired | abdddrechd ordde medledd 63 f aterdts, ghtedeaedof
Herein, the "stability presence tenperature” of the
atlv\’{"]l sieidd g, Fuhstance reiers tha dameral Wik alase of
I C
using a lubricant and in the case of using powder of two or
more kinds of metal, it is preferable to previously mix
them by a mixer or the like) such as zinc stearate used
arbitrarily are formed intec a plate-shaped compressed
material by the compressing step, and thereafter, the
heating step of heating the compressed material to a
temperature lower than the melting point of the metal is
performed. The heating step can be performed by a
conventionally known method, for example, the same method
as that of the above-mentiocned method (1).
Then, the cooling step of ccoling the compressed
material from the temperature in the heating step is
performed, and in the cooling step, a light-emitting

substance is added at a temperature equal to or lower than

its stability presence temperature. Because of this, in



the light-emtting substance can be present stably
W t hout undergoi ng burning, volatilization,
denaturalization, and the |like. The tenperature in
the heating step is lower than the nelting point of
metal to be used. Wien the Bénperature in the heating
step is higher than the stability presence
tenperature of the light-enmtting substance, the
tHd ghtolieny tdtieym SedStemcel nireter g ess buemp kgfed, a light-
vol atilization, denaturalization, and the Iike, wth
ertiie rRs Wilbdthalcd hean effaedist of ntdecqitesentyittyertié on
may not be obtained. According to the above-nentioned
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natural i'zation, and the ke of the Ight-emtting
subst an do not, occur., Furthernopre ccord
R b HAARE oL T i o o gree lde
substance can be fixed on the surface of tal _in the
Lighirerd tidtal SHOTHA IR v Hot t 1Rt hyg RiFiee Hindis veetal
In the above-nentioned nethod (3), in the case of
swifiawe ONA okBNALriegd added at a tenperature equal to or
lower than its stability presence tenperature in the
COOlHawe i1} efhe Thet siebhi thy pfesdecs statpérayupeesehcehe
tenperature” here is the sane as that in the case of

1iyHd G renidd i b sshsd anclerd ttd Sa prafigsabterd had Wiech
cool i ng step be perforned

the light-emitting substance can be present stably without

undergoing burning, volatilization, denaturalization, and

the like.

The temperature in the heating step is lower than the
melting point of metal to be used. When the temperature in
the heating step is higher than the stability presence
temperature of the light-emitting substance, the light-
emitting substance undergoces burning, volatilization,
denaturalizaticn, and the like, with the result that the
effects of the present invention may not be obtained.
According to the above-mentioned methed (3), the burning,
volatilizaticn, denaturalization, and the like of the
light-emitting substance do not occur.

Furthermore, according to the above-mentioned method

(3), a light-emitting substance can be fixed on the surface

of metal in the sintered metal porticn without using an



under a reduced pressure so that the adhesion
efficiency to the surface of netal in the sintered
nmetal portion is enhanced. It is preferable that the
light-emtting substance adhere to not only the
surface of a netal particlé8in the vicinity of the
surface of the sintered netal portion but also the
surface of a nmetal particle inside the sintered netal
adigdiivan, because even in the case where a coin wears
out owng to the use, cleaning, and the 1like, the

l'i ghtrs evfid tavy SUBS BNGeed St MEY S (PY esbittion tdee of
surface of the coin. After that, the sizing (coining)

u?fn:tgim@{'d ol L LI gal et Steps, SHeLAS MAlLT V@RYF lower

r ment,” barrel ~polishing, and shot blasting can

al so, be perfarned. The above-nentioned netho 4), ¢
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above-mentioned nmethod (1) except that sintering is "
st f o REd MEPNANdpakdéneof S& abidRt Y3Pregpnas fgrperature

substance is mxed with powder of at |east one kind
heofe nist dlhe | yaremye fetiaod, 10 hehobtashedf p? at khzgedt c1ng

sintered netal portion may be used straightly as a
sHthneg. may be conbined with a portion other than

the sintered netal portion (for exanple, a netal

portion othesrd ham & henaboviee 8BHLiRGedt S NbEr selr Petakd

portion) to forma coin. A conventionally known
ur[‘EFe‘,;POad L(g&’l[ceea(agm)é%u?e c&pv&g{ 9 | ¥dhesion efficiency to
the surface of metal in the sintered metal portion is
enhanced. It is preferable that the light-emitting
substance adhere to not only the surface of a metal
particle in the vicinity of the surface of the sintered
metal portion but also the surface of a metal particle
inside the sintered metal portion, because even in the case
where a coin wears out owing to the use, cleaning, and the
like, the light-emitting substance is always present on the
surface of the coin.

After that, the sizing (coining) step, and
aftertreatment steps such as water vapor treatment, barrel
polishing, and shot blasting can also be performed.

The above-mentioned method (4) can be performed in

the same way as in the above-mentioned method (1) except

that sintering is performed after powder of a light-



known net hod of producing a binmetal coin, nore
specifically, a nmethod using connection by pressing,
cl anpi ng, cal ki ng, adhesive, etc.) can be used as a
method of conbining a sintered netal portion with a
metal portion other than tBé sintered nmetal portion
to forma coin. Furthernore, in an enbodi nent that the
coin of the present invention in which a part of the
esittfine sibstencsihs onbdedeibth ppervdeon ¢5 at chpraveone
portion obtained by pressing or |aser application,
kiod exampt€l.it is possible to use a nethod of
obtaining a sintered netal portion by the

abovfﬂ”@ﬁ%iﬂgﬁﬁoﬂﬁtbﬁg’o@@giﬁéﬁrﬁﬂﬁﬁgﬁsh 88skpftared
part of the surface of the sintered netal portion to

0 t. i.ncl ude_ a. met
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of formng a concave portion by means of pressin r
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light-emtting substance in the 40 above-nentioned
port oY (9T exrinil eret dode takbt ROEL BN 0P thebt B @R ngha above-
coin by formng a concave portion by neans of
mentesened Dintased mpphl caeroionf tee fhencaotdihy. sthep
in the above-nentioned nethod (3). Furthernore, it is
c B PDSsE bl ¢ Bfows enét @ hofo r (@R4hete C) a ofoobémt homal 1y
a coin by performng the step of formng a concave
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between the step of obtaining a sintered netal

specifically, a method using connection by pressing,

clamping, calking, adhesive, etc.) can be used as a method
of combining a sintered metal portion with a metal portion
other than the sintered metal portion to form a coin.
Furthermore, in an embodiment that the coin of the
present invention in which a part of the surface of the
sintered metal portion is a concave portion obtained by
pressing or laser application, for example, it is possible
to use a method of cobtaining a sintered metal portion by
the above-mentioned method, and thereafter, pressing a part
of the surface of the sintered metal porticn to form a
concave portion. Examples include a method (method A) of
obtaining a coin by performing the step of forming a
concave portion by means of pressing or laser application

after the step of filling a light-emitting substance in the



portion and the step of filling a light-emtting
substance in the above-nentioned nethod (1).
According to this nethod, there is an advantage in
that the filling amount of a light-emtting substance
can be reduced. In an enbodffrent that the coin of the
present invention in which a part of the surface of
the sprayed netal portion is a concave portion
abahteaimead Ipynast ersdihag ofl) | &3¢t apptineg | Giethast B) of
exanpl e, in the sane manner as that described above,
obtaiirsreossidalie twyy URerma metshadrefaveolpaimiony iy speayedt
netal portion by the above-nentioned nethod, and
priderieRf (@ 1 MBS it RaIdn Affddie t faad iofg 9t in the
sprayed netal portion to forma concave portion.

abig e%sciicﬂncéfcijqneet%&ftmd. (met hod D) of obtaining a

n by performng the step of form ng a concave

portion by neans , of, pressing or.,l.aser |icafi
af t dri% @T%‘”p?’ofltfilt%%o égqsisg*ﬁfeerﬁ??ﬁ&)%% asirﬁ)és e
in the above-nentioned net hod 41 (rrlgé%. Furthernore, it
(mef helds & Ip s it Ho b & £t Rt PLHRINE) -t step of
obtaining a coin by performng the step of formng a
f coomicay e pontdaore portsars nf nEasssiafy redsiger or laser
application between the step of obtaining a sprayed
agftiadat par theatwaaind dthe step of dbddimina a sintered metal
l'ight-emitting substance in the above-nentioned

pdBLNAE {nl - HRC T e to) thiryy dATetihpds -dritedtei i Albstance
advantage in that the filling anount of

in the above-mentioned method (1). According to this

method, there is an advantage in that the filling amount of

a light-emitting substance can be reduced.

In an embodiment that the coin of the present
invention in which a part of the surface of the sprayed
metal portion is a concave portion obtained by pressing or
laser application, for example, in the-same manner as that
described above, it is possible tc use a method of
obtaining a sprayed metal portion by the above-mentioned
method, and thereafter, pressing a part of the surface of
the sprayed metal portion to form a concave portion.
Examples include a method (method D) of cbtaining a coin by
performing the step of forming a concave portion by means

of pressing or laser application after the step of filling

a light-emitting substance in the above-mentioned method



a light-emtting substance can be reduced. In the
nmethods Ato E, if form ng a concave portion, it is
preferable to forma concave portion by neans of
pressing for the purpose of remarkably enhancing the
abrasion resistance and strdagth of a sintered netal
portion or a sprayed netal portion. The nethod of
pressing is not particularly limted, and a
(preferable exanple includes a nmethod using a press
machi ne. The pressing is perfornmed normally at a
prespuf€h®fmbrép 20 técalsolposbenptaseowhseeathethod
entire coin of the present invention is fornmed of a

(R &d & Bt abpPoLA {00 &rc@m StE’y %(@J.dfcﬂﬁﬁlﬁﬂug PERE | OFep of

rimmng (formation of an edge) can also bée perforned

concurrentl W t h the. r.mat f r
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to the case where the coin of t%% resent invention 1
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a sprayed netal portion with a netal portion_ other
pearon téed st e? el nef af 1 pbid on chgltlgee@b‘?%iy%@ mepafance
portion. The coin of the present invention is
inh deiné | dib@de-asent Dbhedvsme thed nt Br ed Armetcatd ipar thiorthdfs a
cointo be identified is irradiated with an
n&tIeSd ) OFRERet { € yavedcapadie Df tlght ovh@gfalling amount of

light-emitting substance used in an authentic coin to
a eMdnt LG v+ My tHe St hieke NADY. pd hEgAESS! ON

In the methods A to E, if forming a concave portion,
it is preferable to form a concave portion by means of
pressing for the purpose of remarkably enhancing the
abrasion resistance and strength of a sintered metal
portion or a sprayed metal portion. The method of pressing
is not particularly limited, and a preferable example
includes a method using a press machine. The pressing is
performed normally at a pressure of 5 to 20 t/cm?.

In the case where the entire coin of the present
invention is formed of a sintered metal portion or a
sprayed metal portion, rimming (formation of an edge) can
also be performed concurrently with the formation of a
concave portion at the time of pressing. This also

similarly applies to the case where the coin of the present

invention is formed by combining a sintered metal portion



wavel ength of the light-emtting substance used in the

authentic coin is detected with a detector. If the

cointo be identified is an authentic coin, the

em ssion wavel ength of the Ilght emtting substance

is detected. Furthernore, iAZthe case of using two or

more kinds of light-emtting substances having

di fferent em ssion wavel engths, the above-nenti oned
omet exgriayed sneer¥ qromtt drorvi tdach Tt &k RAE Wekie| P h. than

Furthernore, in the case of using two or nore kinds
i &l et rodagned i oawvesn dihelebaesagpsd inmsexdl portion.

irradiation wth each el ectromagnetic wave is

per f-oroed. ; FUSE Ner s e i thgvERsohes eideRRi i@l as
the surface of a sintered netal portion is a concave

f$¥it|on obtai ned by pressing or |aser application,
Tation is read fron1 a pattern conmposed of the
difference in de%ree of em ssj ons

et e
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previously regi stered data on an authentic product,
isherebyi et witleaan onl e Peagra ot neave FeR MRt eP e,

in the case where an authentic coin contains DNA in a
aT o0 ta o gl hreerconpinsg t$wrs ttinedeised nin tan beuthentic

identified is collected for DNA anal ysis. The DNA

cRl ¥sisnis pigher alry e foammrd Hamd, hereaseiwhkdion a
great anmount of coins are suspected of having been

wgééféx%aq off h@t%@ﬁ‘@ldxﬁi@tﬁ?@ b, Pesfos esea f O the
exanp

authentic coin is detected with a detector. If the coin to
be identified is an authentic coin, the emission wavelength
of the light-emitting substance is detected.

Furthermore, in the case of using two or more kinds
of light-emitting substances having different emission
wavelengths, the above-mentioned detection is performed for
each emission wavelength.

Furthermore, in the case of using two or more kinds
of electromagnetic waves, the above-mentioned irradiation
with each electromagnetic wave is performed.

Furthermore, in the case where a part of the surface
of a sintered metal portion is a concave pertion obtained
by pressing or laser application, information is read from
a pattern composed of the difference in degree of light

emissions between light-emitting substances, and is matched



conventional ly known nmethod. If the coin to be
identified 1is an authentic coin, DNA contained in the
authentic coin is detected. Thus, the netal
portion-containing article of the present invention
has been described by exenpPifying the coin of the
present invention. However, the present invention is
not limted thereto, and for exanple, the

widdnfhirguriari oy ofedadte yrd tdatey e eprddeRrbyc groduct,
arbitrary configuration capable of exhibiting a

wied madari dantcitfi iora t iFeur tdear oy epet frernoodf | gur ati ons of
respective parts in each enbodi mrent can al so be

conbinachardd td arig e HO cHdd abie fa0ihes ueRdQEl aefbin
Exanpl es of the netal portion-containing article of

ed =X sgstﬁdrge ti;x{‘vaerliclréﬁbéi {dde ardicles. in 886N Pfthe coin

portiton of a netal portion-contal ning
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includes a sintered nmetal portion containing the
arg kA Srelrt iR Nakyit REW HATIRE stibsithcease vpere a dreat

exanpl es include articles in each of which a sintered
amyetral qforadiors cord aludpertde abdwerimentheredialsified.
light-emtting substance is provided on: a reverse
sur face miA aahorysid @an e gher fohmed pnfon éasteher by a
or the like of clothes; a netallic credit card; a
colqwke%a@c 10fn £ PRAN KD mek I Pt - MBCRIHRE cRC kR identtigied
I ke.
is an authentic coin, DNA contained in the authentic coin
is detected.

Thus, the metal portion-containing article of the
present invention has been described by exemplifying the
coin of the present invention. However, the present
invention is not limited thereto, and for example, the
configuration of each part may be replaced by an arbitrary
configuration capable of exhibiting a similar function.

Furthermore, the configurations of respective parts
in each embodiment can also be combined arbitrarily to
cbtain another embodiment.

Examples of the metal portion-containing article of
the present invention include articles in each of which a

metal portion of a metal portion-containing article such as

a watch, an accessory, a lighter, a bag, a purse, clothes,



FIG 7 is a photograph showing a part of a wistwatch
having a sintered netal portion containing a
light-emtting substance in a netal portion. In the
wristwatch showmn in FIG 7, a sintered netal portion
containing a light- emtting4substance is provided on
a reverse surface of a body of a watch. FIG 8 is a
phot ograph showi ng a part of clothes having a
shaidy,eread dret@ainpoit amclandes i ngietdtghtmeral tpogtion
substance. In the clothes shown in FIG 8, a sintered

cdTRLAlN i jo"tﬂk%‘ AU AU NG Shdd G grei dodi 1195 S bShiedeEen &8,
provided on a tab of a slider of a fastener. FIG 9 is

Mcﬁreo.%q}aqggl%@ f?p&\éﬂ %itpla}:rlt fll'{jl c%k?”cgf thf&?détsfr?{éjred
sintere ta I on con
ht en1tt|n substance In the net lJic redl
Mo AT oyt M S el st Jp%fmf FEsR R eeing
containing a light-emtting substance are prOV|ded on
SupHUmNAe ot BIATd Fur tthergiiRese exan?@® ?hct Ry of a
articles in each of which a sintered netal portion
watarit;aianing: tdre, abofeestarent,i anedche ghtkendf téhgthes; a
substance is provided in a netal portion of a netal
meQY 11 0N -Eur | bl Aard il ez s ueh aspachhoksehdl ot -machine

utensil, a tag for |ivestock, an aerospace conponent,
pé%heﬂu&qupqﬂggngﬂga a househol d el ectri cal appl i ance
conponent, a housing construction conponent, or a

FIG. 7 is a photograph showing a part of a wristwatch
having a sintered metal portion containing a light-emitting
substance in a metal portion. In the wristwatch shown in
FIG. 7, a sintered metal portion containing a light-
emitting substance is provided on a reverse surface of a
body of a watch.

FIG. 8 is a photograph showing a part of clothes
having a sintered metal portion containing a light-emitting
substance. In the clothes shown in FIG. 8, a sintered
metal portion containing a light-emitting substance is
provided on a tab of a slider of a fastener.

FIG. 9 is a photograph showing a part of a metallic
credit card having a sintered metal portion containing a
light-emitting substance. In the metallic credit card
shown in FIG. 9, three sintered metal portions each

containing a light-emitting substance are provided on a



structural conponent. Mre specifically, for exanple,
a sintered netal portion having a two-di nensional bar
code, in which information on quality assurance such
as a producer nanme and a production date is recorded,
can be provided on a struc#béral conmponent such as a
bri dge conponent by the above-nentioned nethod.
Accordingly, a metal portion-containing article can
fmoarty st apual ity assurance, which have
conventional ly made use of a guarantee card or a

qual Bt iyt IS Es BE1C e 58@b Le ANthd hede | 1 OF ABES OIh Ved dh Nt
be | ost even by abrasion and the |ike. Furthernore,
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alteration or ation and icati on can be

nd e B AR AARILON o S ANBEO RO N a1
portion-containing article, which have been

PESrhAEntG forfalMaF & Id 05 I Gt Nkt rardti OrF mtfiinias a
can be recorded. Wen 46 a netal portion-containing

hoarsteibellel gdrarisgisl i f dramtficon lorve st koo rorrEmassica he
nmetal portion-containing article, the conponents can

cdmpothetrar, manecdaslid e atpdrient, i e lefusgatesyd|d ng-mari ddie
like. FIG 10 is a photograph showi ng a drug contai ner
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a light- emtting substance in a nmetal portion. In the

sﬁﬁﬁ??%%ﬂt%dﬁﬂbﬁg%yw Mgrglgbeégfi@aihQEe%gg g%%ﬁble, a
sintered metal portion having a two-dimensional bar code,
in which information on quality assurance such as a
producer name and a production date is recorded, can be
provided on a structural component such as a bridge
component by the above-mentioned method. Accordingly, a
metal portion-containing article can carry the guality
assurance, which have conventiocnally made use of a
guarantee card or a quality assurance seal, and the
information will not be lost even by abrasion and the like.
Furthermore, information for the purpose other than
prevention of alteration or falsification and
identification can be recorded. For example, information
cen the components, configuration, and the like of a metal

portion-containing article, which have been conventionally

described in an instruction manual, can be recorded. When



containing a light-emtting substance is provided on

the lid. FIG 11 is a photograph showing a tag for

livestock having a sintered netal portion containing

alight-emtting substance. In the tag for |ivestock

shown in FIG 11, a sinterdd metal portion containing

alight-emtting substance is provided on one

surface. FIG 12 is a photograph showi ng a brake pad
afroetah paut voobidet hoving arsioleresrneeal ipbernanion on

containing a light-emtting substance. In the brake

tiRadcdifso@ddnt aud o Moé | Be SADWO I Pidh G odLaiminsg Ndetdle, the
netal portion containing a light-emtting substance

chRo P OYE Hed: 9N, ONGe+ SHETRLE < FL G y 13t | nd @f@@?gfaph

show ng an 1 C recorder having a Sintered neta
ortjon conta%ni g, 2 light-emtting substance. In the
Ehountt

Y Tet'd? det W FIG 13, a sintered 47 netal
portion containing a light-emtting substance is, ,
proviHed oh AScasPRYCOEFePh 13hPY1RT bRt bYT apAn ERBURRgLITH
an MD player having a sintered netal portion .

a cbid dianv g a2 | ¢ ghiteead tiie byl mebsiamceontainieg MD 1ight-
pl ayer shown in FIG 14, a sintered netal portion

ercDint B di Ngo St dn gt trend tihe gl Spidist bmece i1 threovdmed on
a casing. FIG 15 is a photograph showi ng a key havi ng

c@hrtainer shown in FIG. 10, a sintered metal portion

containing a light-emitting substance is provided on the

lid.

FIG. 11 is a photograph showing a tag for livestock
having a sintered metal portion containing a light-emitting
substance. In the tag for livestock shown in FIG. 11, a
sintered metal portion containing a light-emitting
substance is provided on one surface.

FIG. 12 is a photograph showing a brake pad for an
automobile having a sintered metal portion containing a
light-emitting substance. In the brake pad for an
automobile shown in FIG. 12, a sintered metal portion
containing a light-emitting substance is provided on one
surface.

FIG. 13 is a photograph showing an IC recorder having

a sintered metal portion containing a light-emitting

substance. In the IC recorder shown in FIG. 13, a sintered



sintered nmetal portion containing a light-emtting
substance. In the key shown in FIG 15, a sintered
netal portion containing a light-emtting substance is
provided on a key head. Furthernore, it is also one
preferabl e enbodiment to ud€ the netal
portion-containing article of the present invention
as an information recording nedium More
mesrecifdcal by, comiea prisvem 1 ekt ¢roht by s tance is
informati on recording nedi um having a porous netal
poFided drexangdesngt hereof preferably include a
sintered nmetal portion and a sprayed netal portion),
in whigh Ibel§oﬁoﬂﬁoﬂgéﬁé ROEh&RIng COAt @D NS @yer hav1ng a
substance that enmits |igh % by irradiation mnt%
el.ect e t he
Slp%tr%ruésé)ﬁ?q{]?ip% ]}[\@%ﬁﬁlg(}g@%{o%% e‘g]p%r%%n y pre SI ng
or | aser a pI| t he 1ight en1 n of the
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electronagnetlc wave is 48 suppressed in the concave
medotk | s L 1N P PR DL RG Er‘ejebg]%{'édemr‘ht%% Topehice 1s

portion and other portions of the surface of the
pioriodsd net s @asingn, and the information is

mai ntained at least until the concave portion wears

out .ri@. the isferprétegraprosdongngedi kayohatirg a

present invention, the porous netal portion contains

1%1@&%%@0&&9{&91%{ Arraghatépiemiiy an

S
el ectronmagnetic wave, a part the surface of the

s&%ﬁé&&h@?t%k mﬂwiﬁg§i§%own in FIG. 15, a sintered metal

portion containing a light-emitting substance is provided
on a key head.

Furthermore, iﬁ is also one preferable embodiment to
use the metal portion-containing article of the present
invention as an information recording medium. More
specifically, the present invention provides an information
recording medium having a porous metal portion (examples
thereof preferably include a sintered metal portion and a
sprayed metal poftion), in which the porous metal portion
contains a substance that emits light by irradiation with
an electromagnetic wave, a part of the surface of the
porous metal portion is a concave portion by pressing or
laser application, the light emission of the substance that

emits light by irradiation with an electromagnetic wave 1is



a concave portion obtained by pressing or |aser

application, the light em ssion of the light-emtting

substance is suppressed in the concave portion, and

information is recorded in the concave portion and

other portions of the surfd8e of the porous netal

portion. In this information recordi ng nedi um

recorded information is maintained at [east until the
sumrIcayEe ot i tine weencaveit PO Exbhepl eknbfritaiel $hf by nek Forded

to be recorded include actual information such as a
iPath& oflen @dek i b of Dk | O Serche r asoani @ccest dodesyhégce of

is read with a detector of a nobile telephone or the

tid K& A arCesBI Db P 1on A S84 VeRe Olntdnad id®. iIh@aintained
[ atter as an a vantage of being accessible to a

egatﬁ,gg\gnuy{lo{h QLR O, St pred g hgserver or

andal so e|ng ccessible to secret
i nformatj on, The aggllcatlon of the, % N
port?%ntE%n%%fﬁFﬂ@ aPtF%F%rafngh%eg}%@e% FRGREFBRD
are not particularly 49 |imted, and the netal
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can be used in a w de range of applications. Above

tleat , etiives net ght poy t i onadbat Admi with aan | €l eclofondgnetic
present invention is preferably used for an
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requires the prevention of alteration or
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product. The coin of the present invention is
aéﬁfﬁéﬁé%%%,“éﬁg light emission of the light-emitting
substance is suppressed in the concave portion, and
information is recorded in the concave portion and other
portions of the surface of the porous metal portion. In
this information recording medium, recorded information is
maintained at least until the concave portion wears out.

Examples of the information to be recorded include

actual information such as a bar code and information such
as an access code that is read with a detector of a mobile
telephone or the like and accessible to a server or the
like. The latter has an advantage of being accessible to a
great amount of information stored in the server or the
like, and also being accessible to secret information.

The applications of the metal portion-containing

article of the present invention are not particularly



for hard noney, a gane token for a sl ot-machine
pachi nko (reel-type gane machine), a slot machine, a
TV ganme machine, or any other gane facility. Exanples
Herei nafter, the present invention will be described
specifically by way of exampPes. It shoul d be noted
that the present invention is not limted thereto. 1.
Production of a nmetal portion-containing article
1i{rExaep) earld tHie stetd0Dgaricn-byonvisd ghitnafapoiwike ©f the
nickel silver (Cu: 64 wt% N: 18 wt% Zn: 18 Wt %

pRdL % 5P idh Weigde Wiepovsler ofdea taghd -efritting
substance (naln conmponent: BaMy2A116Q27: Eu, Mh. The

é}% d1ng;3yhstance (e 'in%tall' %i&rt‘%otnh-d'l‘mtalnlng
ve engt h

(en133|on wavel engt h) a peak on

rlg t side .in on receivin t 5
ncbghtk(ei’l ?Sﬁr&:e}f VY%UV% et er%#@ﬂbf‘af; r&]a%%d for an
a _peak on the left side in FIG 16. Herej a{ter
ARt ARERD V9 | 2Thee FRERT FER REPHCE WaY diLtd q} M%qulres
m xed for two hours using a doubl e-cone type m xer,
tvheyebyemi ke oHowderra hiawhi oh Hothi fiea bwler sugleras a
uniformy mxed was obtained. Then, the obtained
cdix esk pOVstesn dhvasad aeestiax a die of a formi ng press,
and conpressed by upper and | ower punches at a
presspk ec9in 3ot/ AR $PEsdn® SEEONESon Wershyfarably used
for hard money, a game token for a slot-machine pachinko
(reel-type game machine), a slot machine, a TV game

machine, or any other game facility.

Examples

Hereinafter, the present invention will be described
specifically by way of examples. It should be noted that
the present invention is not limited thereto.
1. Production of a metal portion-containing article

(Example 1)

First, 100 parts by weight of powder of nickel silver
(Cu: 64 wt%, Ni: 18 wt%, Zn: 18 wt%) and 0.5 part by weight
of powder of a light-emitting substance (main component:
BaMg;Rl16027:Eu, Mn. The light-emitting substance emits
light with a wavelength (emission wavelength) of a peak on

the right side in FIG. 16 upon receiving light with a



formed product in disc-shape with a dianeter of 12 mm
and a thickness of 1.3 mm (having a convex portion
(height: 0.3 mm in an 0-shape at the center of one
surface) was obtained. After that, the obtained
formed product was all owed 2Po pass through a
sintering furnace at 800C. The formed product was
al l owed to pass through a preheating portion, a
wagiedtegrd ity Plolrati tork e emid T ot ViR TpOY i okt iah Faige of a
sintering furnace successively. In the sintering
peal race;hd neftdesidd an efmve oy géerenntieesyr fthee of
the m xed powder and provide hydrogen,

s & deCioMNs | NF e PVaso UsLd B85 Green”) were mixed for
sintering-reduction gas. Wen heating was started in

h ter. [ f e
ti h el B S A O i R
di ffusion_occurred also inside the particl when t he
Pl g 5 S oA He R & et 1T MG har e Wes
whereby the particles were conbined to obtain a
obgjart d body. The obtained sintered body was fitted
in a hole inside an annul ar plate rmade of stainless
st e€lhe8US3MHe witthe imed outeed et ervas Phaeeq bm a die
i nner dianeter of 12 mm and a thickness of 1.6 nm

ofThe fovnilray et vdd ddmepistsdeat asy mebyr farid ebwer
therein was pressed from upper and |lower directions to

pulErRIRINeg ¢ heprahanebya dideigd 60 N .typecoi®lsd! whereby a
portion-containing article was obtained. At this

formed product in disc~shape with a diameter of 12 mm and a

thickness of 1.3 mm (having a convex porticn (height: 0.3

mm) in an O-shape at the center of one surface) was

obtained.

After that, the obtained formed product was allowed
to pass through a sintering furnace at 800°C. The formed
product was allowed to pass through a preheating portion, a
sintering portion, and a cooling portion in the sintefing
furnace successively. In the sintering furnace, in order
to remove oxygen on the surface of the mixed powder and
provide hydrogen, ammonia-decomposing gas was used as
sintering-reduction gas. When heating was started in the
sintering furnace, particles of the powder were combined

owing to the surface diffusion, and internal diffusion

occurred also inside the particles when the heating



time, the O shaped convex portion of the sintered body
becane substantially flat by pressing. (Exanple 2) A
netal portion-containing article was obtained by the
same nethod as that of Exanple 1, except that 1.0 part
by wei ght of powder of a light-emtting substance was
mxed wth 100 parts by weight of powder of nickel
silver. (Exanple 3) A netal portion-containing article
t angre relitvaien edbrimp a ditesd samee ettt @it hathefelBkdmgt e 1,
except that 3.0 parts by weight of powder of a
pdritdreamidd i ¢ auhisianas s ixed swtdrskdbgyt s by
wei ght of powder of nickel silver. (Exanple 4) First,
100 1pal t 5, dyi Y8 g;'fn@érep@v@@cq% Qfadi £ketedidyed nd
64 % N: 18 % Zn: 18 wt%9 and 0.5 part by wei ght

. 52 f wad f light-emtti b .
R R AN PR S SR LB A

e-cone
m xer, whereby m xed powder in which both the. powders
BT i HGTH SE i Ke o © MY GHt & RRE >L4h e bbtaiMid 309

m xed powder was placed in a die of a fotnin% press,
a drd dorgsressed Hy ruppelhgn@nngler pgafchedtht the sintered
pressure of 6 t/cnm2 for 2.5 seconds, whereby a forned
baaryoduiait ddn tHeao=ishages Wwids sedl i famet erpdr 2hdl Ivmeand
a thickness of 1.32 nm (having a concave in an M shape
di®ections to combine them, whereby a bimetal coin type
metal portion-containing article was obtained. At this
time, the O-shaped convex portion of the sintered body
became substantially flat by pressing.
(Example 2)
A metal portion-containing article was obtained by
the same method as that of Example 1, except that 1.0 part
by weight of powder of a light-emitting substance was mixed
with 100 parts by weight of powder of nickel silver.
(Bxample 3)
A metal portion-containing article was obtained by
the same method as that of Example 1, except that 3.0 parts
by weight of powder of a light-emitting substance was mixed
with 100 parts by weight of powder of nickel silver.
(Example 4)

First, 100 parts by weight of powder of nickel silver

(Cu: 64 wt%, Ni: 18 wt%, Zn: 18 wt%) and 0.5 part by weight



anot her pattern at the center of one surface) was
obt ai ned. After that, the obtained fornmed product was
allowed to pass through a sintering furnace at 800C.
The formed product was allowed to pass through a
preheating portion, a sintédng portion, and a
cooling portion in the sintering furnace
successively. In the sintering furnace, in order to
of arpwde oxyfHen bighheenittbne ofbshenas x€dV poneen) andre
provi de hydrogen, ammoni a-deconposi ng gas was used as
mtdd efé Norwedusht O gasg ANesubeat toge Wegpstalted, | fhereby
the sintering furnace, particles of the powder were

f%%ﬁ”ﬁ@%hefwﬂﬁgwﬁfbﬁrﬁb@ﬂr{ﬁé QW&@H§'@Qrea@glfgiﬁiﬁaﬁlxed

di ffusion occurred also inside the powd

nper at ure approached a neltlng p0|nt
w%ﬁ -%§1?%§ particles were conbined to obtain a netal

portlon- cont ai ni ng artlcle conposed of a_sintered
body 8% S anpFel By Ahedl P%‘S?Foﬂaéoﬂ%%?ﬁ‘i’lnbn a die
article was obtained by the sane nethod as that of
ofbéanpdEniang axeept, tded domppagsed Pyy ek aid pbawkier
of alight-emtting substance was m xed wth 100
pyariess byt veimphdsoirpontles ofcmi dieed =i wercondsExanpmeby a
6) A netal portion-containing article was obtai ned by

fd e s apodeihoth asi ddhadhDfe BXRW| £ diamxeeptot BE. 8.8n and
parts by weight of powder of a light-emtting
a SUbshaness was fjﬁf%mi(having a concave 1in an M-shape or
another pattern at the center of one surface) was obtained.
After that, the obtained formed product was allowed
to pass through a sintering furnace at 800°C. The formed
product was allowed to pass through a preheating portion, a
sintering portion, and a cooling portion in the sintering
furnace successively. In the sintering furnace, in order
toc remove oxygen on the surface of the mixed powder and
provide hydrogen, ammonia-decomposing gas was used as
sintering-reduction gas. When heating was started in the
sintering furnace, particles of the powder were combined
owing to the surface diffusion, and internal diffusion
occurred also inside the powder when the heating
temperature approached a melting point, whereby the

particles were combined to obtain a metal portion-

containing article composed of a sintered body.



with 100 parts by wei ght of powder of nickel silver.
(Exanples 7-12) Metal portion-containing articles were
obtai ned by the sane nmethod of those of Exanples 1-6,
except that stainless steel SUS 304 (Fe: 74 ww% OCr:
18 W% N: 8 wt% was useé3in place of powder of

ni ckel silver, the tenperature of the sintering
furnace was set to be 1,100C, and

ni t r gpeamsiee OFPosi ng gas was used as sintering-
reducti on gas. (Exanple 13) First, powder of nickel

si | vermdiQut Sdrtt da-NintdBnimy % réic14 8vad %Wot@bned by
placed in a die of a form ng press, and conpressed by

t f ar
tri%?gg%;néeggge M&éfa@mw ERa R ESSHr & 0f a3 Eﬁ&gﬁ% .po;rp t

S, wher orne roduct in disc-

W th, di apeter of 1 and a thickness of 1.3 nmm 54 .
oy AT £ C HRAEE AT i D (HE GHI L0 38 gy e vas mixed
0-shape at the center of_ one surface) was obtai ned.
wigfh ef0Q mearts fey ottigHe P F ReHE HrofbiuetChis 311 6ved
to pass through a sintering furnace at 800C. The
f or meikamr oelugt was al l owed to pass through a
preheating portion, a sintering portion, and a

COOlA NEe PRI tpOftidhtdensi bt efigngrt fdl@aces obtained by
successively. In the sintering furnace, in order to

tHE MM RRATEIH Ol the s U f ageab1d he, ndxesbpowwer 39 parts
provi de hydrogen, ammoni a-deconposi ng gas was used as

by weight of powder of a light-emitting substance was mixed

with 100 parts by weight of powder of nickel silver.

(Examples 7-12)

Metal portion-containing articles were obtained by
the same method of those of Examples 1-6, except that
stainless steel 3SUS 304 (Fe: 74 wt%, Cr: 18 wt%, Ni: B wt%)
was used in place of powder of nickel silver, the
temperature of the sintering furnace was set to be 1,100°C,
and nitrogen-decomposing gas was used as sintering-
reduction gas.

{(Example 13)

First, powder of nickel silver (Cu: 64 wt%, Ni: 18
wt%, Zn: 18 wt%) was placed in a die of a forming press,
and compressed by upper and lower punches at a pressure of

3 t/cm® for 1.5 seconds, whereby a formed product in disc-

shape with a diameter of 12 mm and a thickness of 1.3 mm



sintering-reduction gas. Wen heating was started in
the sintering furnace, particles of the powder were
conmbined ow ng to the surface diffusion, and interna
di ffusion occurred also inside the powder when the
heating tenperature approacded a nelting point,
whereby the particles were conbined to obtain a
sintered body. In a vacuum apparatus provided with a

(heanuad presswe peedueh nthebdhe; 703 part sibyamefgirarsd at
transparent pol ynet hyl nethacrylate (PMVA) was

tHY asstheanst 3npasisrdye) weh ghdtbodipeawder of a
light-emtting substance (UV Green) was placed while

StirgEng, E@gtPN@@éa@ﬁt&fﬁeﬁofgﬁﬁegf?ibguct_was allowed

light-emtting substance were m xe or 3 mnutes

whil e tirring, an he he, sd ed d

e het e TRt T Ve Ehach 15 A £ I ormed
m xture. The pressure of the vacuum apparatus was _.

OF AR 'k PYSS whorhyS t HETS8IN | 7 ght SerA 11T hgporTion,
subst ance and PMVA were allowed to fill a void of a

skiteeing peraloporanédn Jhehing heorebom t Wbt The| fitkeELng
netal portion was allowed to stand for 5 hours to

futrgcd heuRMMsi il er timatthd hei rdistEine d winstaer,ed rbodyler
was fitted in a hole inside an annul ar pl ate made of

tStAb RS Sost@eh oPUSBO4s ik fhicancputies b et @swadr 25nd
mm an inner dianeter of 12 mm and a thickness of

o AP P 2 b5 04 e s oo
sintering-reduction gas. When heating was started in the
sintering furnace, particles of the powder were combined
owing to the surface diffusion, and internal diffusion
occurred also inside the powder when the heating
temperature approached a melting point, whereby the
particles were combined to obtain a sintered body.

In a vacuum apparatus provided with a manual pressure
reducing valve, 70 parts by weight of transparent
polymethyl methacrylate (PMMA) was placed, and 30 parts by
weight of powder of a light-emitting substance (UV Green)
was placed while stirring. The PMMA and the powder of the
light-emitting substance were mixed for 3 minutes while
stirring, and thereafter, the sintered body obtained as

described above was placed in the mixture. The pressure of

the vacuum apparatus was reduced manually, whereby the



upper and |l ower directions to conbine them whereby a
bi metal coin type netal portion-containing article was
obtained. At this time, the O shaped convex portion of
the sintered body became substantially flat by
pressing. (Exanple 14) A netal portion-containi ng
article was obtained by the sane nethod as that of
Exanpl e 13, except that 1.0 part by weight of powder

1 pfhta-émpht i ey $ehsgpsehsipAcRMMBsW e xeall Lowed 100fill a
parts by weight of powder of nickel silver. (Exanple

vdf) &€ et alnporéd ae €ONt @b A Ngn ar tidrg Wae aldisai Inethtdy
the sane nethod as that of Exanple 13, except that 3.0

sﬂ%élsec@ymé!\@égrﬁoﬁlcprw\ﬁi@é Lf18:4d 904 - %ﬁcﬁ'f‘cgr 5 hours to

su stance was  m xed wth 100 parts by wei ght of

ckel silver. (Exanple 16) 56 Powder of
C‘E' °ﬁ-§¥l‘%f (Cu: 64 W% Ni: 18 W% Zn: 18 W% was

Iaced in adie of a forn1n§ ress, and ongreﬁzed gy_
UppoRLERE Tombr PRRCHRSSHECY piBLshre PUE VeFcrptien in
2.5 seconds, whereby a formed product in disc- shape

avie ke alni$ pdetar pinPk 7 piataddnade wEkeleasbnbisy. Speedn
was obtained. After that, the obtained formed product
SUE30 Al wovedan taupas sdidmetugh @f s2htran ngn f inmaced bameter
800C. The formed product was allowed to pass through
of Pr eheatdng POIRiOheds of 1.6 mm. The annular plate
with the sintered body fitted therein was pressed from
upper and lower directions to combine them, whereby a
bimetal coin type metal portion-containing article was
obtained. At this time, the O-shaped convex portion of the
sintered body became substantially flat by pressing.

(Example 14)

A metal portion-containing article was cbtained by
the same method as that of Example 13, except that 1.0 part
by weight of powder of a light-emitting substance was mixed
with 100 parts by weight of powder of nickel silver.

(Example 15)

A metal portion-containing article was obtained by
the same method as that of Example 13, except that 3.0
parts by weight of powder of a light-emitting substance was

mixed with 100 parts by weight of powder of nickel silver.

(Example 16)



sintering portion, and a cooling portion in the
sintering furnace successively. In the sintering
furnace, in order to renove oxygen on the surface of
the m xed powder and provide hydrogen,
amoni a- deconposi ng gas was afsed as
sintering-reduction gas. Wen heating was started in
the sintering furnace, particles of the powder were
coan@@@eroﬂfnglcbeﬂhéléUEfaéﬁudl5ﬂu§t©n NandlBnvegnakn:
di ffusion occurred also inside the particles when the
lheatt ngwat eppecad ute appieachied fomelitgngreesnt and
whereby the particles were conbined to obtain a

céﬁﬁ%@é@@db@ﬁyupﬁéieén&hﬁéweﬁ SOREAYE ROrLi 9PekBuRB of 6
M shape or ~ another pattern was forned by 1aser

£ AR 1GAL 10N, QN N8y S%A{egpeeoff SRl g ed, hody, da

vacuun1apparatus prdV| i a manual pressure

redu0|n al ht o ansparent .5
Sty n%%m%w L B Awn o op b BACRERSS Bhe ° 32 mn
parts by ght of powder of a light-emtting

W%ﬁﬂﬁ#ﬁ#&%ﬁ?LN’C}een) was placed while stirring. The
PMVA and the powder of the |I|ight-emtting substance
wer eAfitxedthat, 3thenabesinkd| éorsedr praguctindas allowed
thereafter, the sintered body was placed in the

td pd i et hdhegpr £ssiii €e o ndg heuyvasta N apPad &t Us Mas formed
reduced manual Iy, whereby the light-emtting substance

pAOELcPMM WeT Bodd ove éé’sftlllfo@gﬂoédpPéh@a§iﬂ§eﬁ@ﬂtlon, a

nmetal portion. Then, the resultant sintered neta
sfﬁ%éffﬁbvﬁgktlon, and a cooling portion in the sintering
furnace successively. In the sintering furnace, in order
to remove oxygen on the surface of the mixed powder and
provide hydrogen, ammonia-decomposing gas was used as
sintering-reduction gas. When heating was started in the
sintering furnace, particles of the powder were combined
owing to the surface diffusicn, and internal diffusion
occurred also inside the particles when the heating
temperature approached a melting point, whereby the
particles were compined to obtain a sintered body.

After that, a concave portiocn in an M-shape or

another pattern was formed by laser application on one
surface of the sintered body.

In a vacuum apparatus provided with a manual pressure

reducing valve, 70 parts by weight of transparent



allowed to stand for 5 hours to cure the PMWVA. As a

result, a netal portion-containing article was

obtai ned. (Exanple 17) A nmetal portion-containing

article was obtained by the same nethod as that of

Exanpl e 16, except that 1.05dart by wei ght of powder

of alight-emtting substance was m xed wth 100

parts by wei ght of powder of nickel silver. (Exanp
pABymetmet ahe poxc i pha tont Billdd hgvas t b ki eedasabht 9 nlé@irb§/ by

the sane nethod as that of Exanple 16, except that 3.0

wPBEhS BF peidgdt of powighit-odmattightsepstineg (UV Green)
substance was mxed with 100 parts by wei ght of

wROWIEL-Of kel s8itvely. RS sk e M@v@ier of the

portlon cont ai ni ng artlcles were obtained by the sane

af"‘n’deféétff?iiﬁeu%%@%%%é ¢ W osoh D AHGr%: il

d | f. powder of njckel sijl
g TP ISR TR STME oF R UR r s e ade 17

be 1, 1OOC and nitrogen-deconposi hg gas was used as
the rm@ﬁmrge r ddigc HISS Sy OB IVES \ DB APPARERTAIS Was
portion-containing articles were obtained by the sane
re@ided msntdbse, ofhdxanpl Ese 11 Pdht exwept inhatulastance and
light-emtting substance (main conponent: La2Q2S: Eu.
PMM® were allowed to fill a void of a sintered metal
portion. Then, the resultant sintered metal portion was
allowed to stand for 5 hours to cure the PMMA. As a
result, a metal pertion-containing article was obtained.

(Example 17) -

A metal portion-containing article was obtained by
the same method as that of Example 16, except that 1.0 part
by weight of powder of a light-emitting substance was mixed
with 100 parts by weight of powder of nickel silver.

{(Example 18)

A metal portion-containing article was obtained by
the same method as that of Example 16, except that 3.0
parts by weight of powder of a light-emitting substance was
mixed with 100 parts by weight of powder of nickel silver.

(Examples 19-24)

Metal portion-containing articles were obtained by

the same method of those of Examples 13-18, except that



light-emtting substance emts light with a wavel ength
(em ssion wavel ength) of a peak on the right side in
FIG 17 upon receiving light with a wavel ength
(light-receiving wavelength) in a range of a peak on
the left side of FIG 17. Héreinafter, the substance
Wil be referred to as "UVY Red") was used in place of
the light-emtting substance "Uv Geen". (Exanples ,
suUQLTRgsdkes ke poBU B on0&ohtai n7hAgwabt i Cresibheved pbiar nBdwt?)
by the sanme nethod as those of Exanples 1-24, except
widatsad 1hogblaesi ¢fi pgwdebstéanceckaBi HiTOSPPNENE: rare
earth oxysulfide. The light-emtting substance enits

téhSbta b id o p Mﬁaeéfﬂ8é9i£§”%§§ﬁ98eW@¥§'EQQFbé 8L ® 100°c,
peak on the left side in FIG 18 upon receiving |ight

R o e I0 TR ol B LRt °

reipafter, the substance will be referred to as "IR
TEAYEY 9asI¥3ed in place of the light- emitting
substance "W Geen". (Exanple 73) A netal
port ibra®pheai APngBarticl e was obtained by the sane
nmet hod as that of Exanple 6, except that the m xed
powdée t slaspconpressenit sonihat aat coheexwpoet cohained by
constituting a two-dinensional bar code was forned.
tHEXSane enddhlod as those of Examples 1-24, except that a
light-emitting substance (main component: Laz0;S:Eu. The
light-emitting substance emits light with a wavelength
(emission wavelength) of a peak on the right side in FIG.
17 upon receiving light with a wavelength (light-receiving
wavelength) in a range of a peak on the left side of FIG.
17. Hereinafter, the substance will be referred teo as "UV
Red") was used in place of the light-emitting substance “UV
Green”.
(Examples 49-72)
Metal portion-containing articles were obtained by
the same method as those of Examples 1-24, except that a
light-emitting substance (main component: rare earth
oxysulfide. The light-emitting substance emits light with
a wavelength (emission wavelength) of a peak on the left

side in FIG. 18 upon receiving light with a wavelength

(light-receiving wavelength) in a range of a peak on the



A netal portion-containing article was obtained by
the sane nethod as that of Exanple 39, except that the
article was not conbined with an annul ar plate (that
is, the article was not forned in a binmetal coin
type). (Exanple 75) Powder 58f nickel silver (Cu: 64
w% N: 18 wt% Zn: 18 % was placed in a die of a
form ng press, and conpressed by upper and | ower
lefinchiele atf FI57-esisur eHefregnaifrem fibe Zudsdadsigdyill be
whereby a forned product in disc- shape with a
rediermricert ofas28' ¥R radhd a4 hiskhess mfade 32f nthe waisght -
obtai ned. After that, the obtained forned product was

er@ld tOWRfl s i ass thrpugh-ansintering furnace at 800C
The formed product was allowed to pass through a

preh ' ion, a sintering portion, and a
coolﬁﬁgﬁggy$$%%)in the sintering 60 furnace
successively. In the sintering furnace, in arder

e A I T THe T T H D121 T B KEGE pOder SheY
provi de hydrogen, anmoni a-deconposi ng gas was used as

the maae mpthedlas dihadaef Wieiiiheatd nE¥ePstidtated s mixed
the sintering furnace, particles of the powder were

poonidyi neds cmipedsed e surdtace adirffesipestion ¢onsridaliting
diffusion occurred also inside the powder when the

a heat-idignerigSmperiatbye ayy cachetbana®l ting point,

whereby the particles were conbined to obtain a
sint@iggggyghn4)

A metal portion-containing article was obtained by
the same method as that of Example 39, except that the
article was not combined with an annular plate (that 1is,
the article was not formed in a bimetal coin type).

(Example 75)

Powder of nickel silver (Cu: 64 wt%, Ni: 18 wt%, Zn:
18 wt%) was placed in a die of a forming press, and
compressed by upper and lower punches at a pressure of 6
t/cm® for 2.5 seconds, whereby a formed product in disc-
shape with a diameter of 25.4 mm and a thickness of 1.32 mm
was obtained.

After that, the obtained formed product was allowed
to pass through a sintering furnace at 800°C. The fcrmed

product was allowed to pass through a preheating portion, a

sintering portion, and a cooling portion in the sintering



A concave portion in an M shape or another pattern
was formed by |aser application on one surface of the
sintered body. After that, the surface on which the
sintered body was inpressed was covered with a
cel | ophane tape so that a r@ktangul ar hole was forned
at the center. Then, the portion (rectangul ar hole at
the center) not covered with the cell ophane tape was
fevated andcesaprednat eth viilidh simiedtine Dbtmaeed by order
m xing 30 parts by weight of powder of a
tdi ghtoes bkiyggnsohstaBCceufENCE ee€Ntheanix#8 pattisrbynd
wei ght of a seal er (PERMEATE containing 80 w % of an

pﬁ&#?&dshyéﬁmﬂéﬁanHﬂlegﬁggeﬁﬁgoQ¥n§ ﬁeg P-ktdsda fOr

15 seconds l'e stirring, whereby tal portlon-

r?{]é?llq%n?eguéjcd § yas Ot‘” al n deatbaln Prg erttlaerste eCJt %he

i on con?a?nlng LF ¢ T085-%
t he ne% ortlon cont ai ni ng artlcl obtalned in

SE}%%%QS B‘Bt AP ABL byCFedhstBE BOVPRANESHRi AgRP1Led

that the cross-section was vertical to the surface of
OWied af®i ehe. sThéaopt Al hbdsteossasdcinbarnas dbbEesved

with a scanning el ectron mcroscope. FIG 19 shows an
catectednabscr ogs apd Ahe apowdgni ¥heat tha otaddlg I n

FIG 19, a portion appearing in a light color is a

té_ih;ﬁéﬁéﬁdr@oﬁllypﬁﬁaﬁhédieé ®élvVehg BoPOE] | PRe rabpesanéng
in a dark co is a void, and a substantially
particles were combined to cbtain a sintered body.

A concave portion in an M-shape or another pattern
was formed by laser application on one surface of the
sintered body.

After that, the surface on which the sintered body
was impressed was covered with a cellophane tape so that a
rectangular hole was formed at the center.

Then, the portion (rectangular hole at the center)
not covered with the cellophane tapé was coated and
impregnated with a mixture obtained by mixing 30 parts by
weight of powder of a light-emitting substance (UV Green)
and 70 parts by weight of a sealer (PERMEATE containing 80
wt% of an alkoxysilane compound, produced by D and D Ltd.)
for 15 seconds while stirring, whereby a metal portion-

containing article was obtained.

2. Properties of a metal portion-containing article



center portion appearing in a circular shape is a
light- emtting substance (UV Geen). It is understood
fromFIG 19 that the light-enmitting substance is
present in the void of the sintered portion of the
metal portion-containing arflicle of the present
invention. In addition, the cross-section of the netal
portion- containing article obtained in Exanpl e 51 was
obt afhedckbyssneansion afprhaengrphdeprsscnhaentpening
cross-section was vertical to the surface of the

aatitTé eobThénelt th nEdamcl ©S3-8&St bioha Wasd obgemyedswoE ha
a scanning electron mcroscope. FIG 20 shows an

p§$@@tgﬁﬂnab9rgsr@pgtaih@ cF@§§l§é§@£anwQ§ 4@9t1&51 to the

0, a portion appearing in a light color is a
b I
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center portion a earing jn_a circul ar shape is a
offerTed bt th PSR bR e %W%&yl?{%@%‘%uerstood
fromFI G 20 that the light-emtting substance is
presBRE-i A2t RBOWE| AR eP LECHBEPR i BRCHPIE AN net ap
portion-containing article of the present invention.
m&yn Ef ect t bomgnet 4 €0 wavie ifiGadildt,i en poesticof appestEing in a
portion-containing article The surface containing a
ligightcemdbtt i H0a Sstbst @nee wWddy edemdékéhesiBé&t, a portion

portion-containing articles obtained in
appearing in a dark color is a void, and a substantially
center portion appearing in a circular shape is a light-
emitting substance (UV Green). It is understood from FIG.
19 that the light-emitting substance is present in the void
cf the sintered portion of the metal portion-containing
article of the present invention.

In addition, the cross-section of the metal portion-
containing article cbtained in Example 51 was obtained by
means of a plane grinder so that the cross-section was
vertical to the surface of the article. The obtained
cross-section was observed with a scanning electron
microscope.

FIG. 20 shows an electron micrograph at a
magnification of 100. In FIG. 20, a portion appearing in a

light color is a sintered body of nickel silver, a portion

appearing in a dark color is a void, and a substantially



Exanples 1-75 was irradiated with an el ectromagnetic
wave 1in accordance with the |ight-emtting substance,
and the state of light enission was visually
observed. UV-rays wth wavel engths of 290 to 350 nm
were used as the electromadgdetic waves in Exanpl es
1-48, 73, and 75, and infrared rays with wavel engt hs
of 900 to 950 nmwere used as the el ectronmagnetic
cewvlver | poExbop| espddr 29 anda 74irCohseqseapeylsia light-
Exanples 1-3, 7-9, 13-15, and 19-21, green |ight
et SSh@nsliboranbe sIRtRe@p. part iion wnddnmtiowy fidwen FIG. 20
0- shaped portion was observed. FIGs. 21 show

lﬂ¥9tﬁﬁéaPﬁ§h9ie$D€t§h§t§ﬁ89t§8é¥ {E|§%esgﬁ£AQﬁ H§§d in

Exanp e 15 and the netal portion-con alnlng article
tain
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irradiation, with an electronagnetlc mave (FIG
thA (RF§SCBI LBWCEHERD- 21, it is understood that the
l'ight emssion in the O-shaped portion was suppressed

and Bi ghieabsomepietéd Vagederandiotiendeesheod- shapeal

portion in the sintered portion. Consequently, in
pdxtaimt-esoe Hinify 12yt 16148, and 22- 24, green |ight

em ssion fromthe portion excluding the M shaped

port1e8 ohirtheepPEht 80nohganol Dght pait £t InYasSubstance of
observed. FIGs. 22 show phot ographs of the netal
ePH 4 PNehe metal portion-containing articles obtained in
Examples 1-75 was irradiated with an electromagnetic wave
in accordance with the light-emitting substance, and the
state of light emission was visually observed. UV-rays
with wavelengths of 290 to 350 nm were used as the
electromagnetic waves in Examples 1-48, 73, and 75, and
infrared rays with wavelengths of 900 to 950 nm were used
as the electromagnetic wave in Examples 49-72, and 74.
Consequently, in Examples 1-3, 7-9, 13-15, and 19-21,
green light emission from the sintered portion excluding
the O-shaped portion was observed.
FIGs. 21 show photographs of the sintered body (FIG.
1(A)) used in Example 15 and the metal portion-containing
article obtained in Example 15 before irradiation with an

electromagnetic wave (FIG. 21 (B)) and during irradiation

with an electromagnetic wave (FIG. 21(C)}.



containing article obtained in Exanple 6 before
irradiation wth an el ectromagnetic wave (FIG 22
(A)) and during irradiation with an el ectronagnetic
wave (FIG 22(B)). In FIGs. 22, it is understood that
the light enmission in the Kshaped portion or the
portion of another pattern was suppressed and |ight
was emtted in the portion excluding the M shaped
port FTonf6Est helpotti bh wrdanstped thatteka. light emission
Exanpl es 25-27, 31-33, 37-39, and 43-45, red |ight
i:enﬁtsesi@ns}ﬁaipmm@r’sim eresl poppronse chudi higithewas
C-shaped portion was observed. |In Exanples 28-30,

edfr 360 AlsfAde 2Rd 46r 4B4e Ik | b O apem déét@fbrﬁ rom the

sintered portion excluding the hﬂshape portion or
t anot her pattern was observed. In
%ﬁé $£§é8€t%§ " 55-57, 61-63, and 67-69, red light 64
enis ion fromthe sln er ed. por e
O SrOpRRE IOt Lon SR ERTRHoRd} bn Elahpl ebisbissand 22-
58-60, 64-66, and 70-72, red light emssion fromthe
24i riaerel bRt crmbset el FePt HehaRGEbEen oEptidingrthe M-

the portion of another pattern was observed. In any
sltase] pdret Bom ser orhstpaerngt dn | st reeasEte r sprtessn vieky as

the anmobunt of a light-emtting substance increased.
obhsefxedpl e 73, green light em ssion fromthe two-

FIGs. 22 show photographs of the metal portion-
containing article obtained in Example 6 before irradiation
with an electromagnetic wave (FIG. 22 (A)) and during
irradiation with an electromagnetic wave (FIG. 22 (B)}).

In FIGs. 22, it is understoocd that the light emission
in the M-shaped portion or the portion of another pattern
was suppressed and light was emitted in the portion
excluding the M~shaped portion or the portion of another
pattern.

In Examples 25-27, 31-33, 37-39, and 43-45, red light
emission from the sintered portion excluding the C-shaped
portion was cbserved.

In Examples 28-30, 34-36, 40-42, and 46-48, red light
emission from the sintered portion excluding the M-shaped

porticn or the portion of another pattern was observed.

In Examples 49-51, 55-57, 61-63, and 67-69, red light



di mensi onal bar code was observed. FIG 23 shows a

phot ograph of the netal portion-containing article
obtained in Exanple 73 at the tinme of irradiation

with an electromagnetic wave. In Exanple 74, red

light enission fromthe sinféred portion excluding

t he O-shaped portion was observed in the sane way as
in Exanple 39. FIGs. 24 show photographs in the case

envifserieon Hedmdihte wmtareD-hdpgad Foraliwhnes thie Ordtaged

portion-containing article obtained in Exanple 74 was

pdrtiadi ataed oMddrwaid.el ectromagneti c wave (FIG 24(A))
and in the case where the 0-shaped portion was

irradi aagpidd g5l eptramaanetic, wave (12, 24d8)ight
It is understood from FIGs. 24 that the |ight

580 I (e Orishaned: ROVt 288 IN0r 4380 Aithed
eﬁﬂ%ﬁ%ogdigéﬁﬁ eEiecf”in& gigﬁgtggghéﬁe pgg{ion. n
Exanpl e 75, green |ight. em ssion fromthe OQ%%OH%%?
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shows a photograph of the metal portion-containing

art i 141 enbitashed i WAl B RNGHe dgeeaied

irradiation with an electromagnetic wave. 4. Light
suveniesss iore lde taec ttilreg amesintofo fa aveltigh tpamtii tani-ng enthe e nee

article A test of confirm ng whether or not the |ight
ir®Asssie@n of the netal portion-containing article of

t he

In Example 73, green light emission from the two-
dimensional bar code was observed. FIG. 23 shows a
photograph of the metal portion-containing article cobtained
in Example 73 at the time of irradiation with an
electromagnetic wave.

In Example 74, red light emission from the sintered
portion excluding the O-shaped portion was observed in the
same way as in Example 39. FIGs. 24 show photographs in
the case where the inside of the O-shaped portion of the
metal porticon-containing article obtained in Example 74 was
irradiated with an electromagnetic wave (FIG. 24 (A}) and in
the case where the O-shaped portion was irradiated with an
electromagnetic wave (FIG. 24(B)). It is understcod from
FIGs. 24 that the light emission in the O-shaped porticn

was suppressed, and light was emitted inside the O-shaped

portion.



present invention could be detected quantitatively was
perfornmed. An apparatus including a light-emtting
devi ce (LED, em ssion wavelength: 900 to 950 nn), a
phot or eceptor device (PD, |ight-receiving wavel ength:
450 to 550 nn), a detector &ircuit, and an anplifier
circuit (UPC 324C, single power source quad
general - pur pose_operational anplifier circuit% was |
usedlasExadet ect P ondBppar &gt encsspenshsaB ahei pegiion
di agram of the detector circuit, and FIG 27 shows a

nati rannd¢rall agiam of cé heopingohe f t&pe chasuobsetpedg tRE. 25
detection apparatus, the netal portion- containing

stadud G o1abt @ esh | bf EXRemher 51 Pbaeesh atcdta dhshgngeticle
of 10 mm from the photoreceptor device was irradiated
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eéggﬁéfied to. be detected quantitatively. 67 CLAI M 1.

AEH 11O Bt ai ning article having a porous
metal portion, in which the porous netal portion ,
cont4i nsl @t semkEaheRr {REECRMOsIEPEheLby PREANI RPFBACD ™
with an el ectronagnetic wave. 2. The netal
cporgimimeomtaiqiag article according to claiml, in
whi ch the porous netal portion is a sintered

A test of confirming whether or not the light
emission of the metal porticon-containing article of the
present invention could be detected quantitatively was
performed.

An apparatus including a light-emitting device (LED,
emission wavelength: 900 to 950 nm), a photoreceptor device
(PD, light-receiving wavelength: 450 to 550 nm), a detector
circuit, and an amplifier circuit (UPC 324C, single power
source guad general-purpose operational amplifier circuit)
was used as a detection apparatus. FIG. 26 shows a circuit
diagram of the detector circuit, and FIG. 27 shows a
circuit diagram of the amplifier circuit.

Using the detection apparatus, the metal portion-
containing article cobtained in Example 51 placed at a
distance of 10 mm from the photoreceptor device was

irradiated with an electromagnetic wave, the light emission

was detected, and the emitted light was able to be



metal portion. 3. The netal portion-containing article
according to claim2, in which the sintered netal
portion is a sinple substance or an alloy of at |east
one kind of nmetal selected fromthe group consisting
of iron, copper, alumnum &%tanium gold, and
silver. 4. The nmetal portion-containing article
according to claim2, in which the sintered netal
appt i foadi sobbasdetestafinieaststatlivedy - copper. 5. The
metal portion-containing article according to claim
1, in which the porous netal portion is a sprayed
netal portion. 68 6. The netal portion-containing
article according to any one of clains 1 to 5, in
whi ch the porous netal portion contains two or nore
ki nds of substances that emt |ight by the
irradiation with el ectromagneti c waves havi ng
different em ssion wavel engths. 7. The net al
portion-containing article according to any one of
clains 1 to 6, in which the electromgnetic wave 1is
an infrared ray, W-ray, X-ray, or y-ray. 8. The netal
portion-containing article according to any one of
claims 1 to 7, in which the porous netal portion
further contains DNA. 9. The netal portion-containing
article according to



any one of clainms 1 to 8, having a netal portion other
than the porous netal portion. 10. The netal
portion-containing article according to any one of
claims 1 to 9, in which a part of a surface of the
porous nmetal portion is a céricave portion obtained by
pressing or |aser application, and |ight em ssion of
the substance that emts light by the irradiation

ChiiMB an 69 electromagnetic wave is suppressed in the
concave portion. 11. The netal portion-containing
article according to claim10, in which the surface
of the porous netal portion constitutes a

two-di mensjeanal Raft Qﬁ?‘ﬂ%oﬁt%lrﬁrfbo'a‘}ﬂ%(ﬂé"'gﬁaﬁbm WSorous
met al portlon i'n which the porous metal portion

ub, [
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0 cIa|n1 ,. i n which the orous metal portion is a
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claim13, in which the sintered netal portion is a
elgafiamagimitighceat- an alloy of at |east one kind of
netal selected fromthe group consisting of iron

copper, alumnum and titanium 15. The coin according
to claim13, in which the sintered netal portion is

brass, gta fleess $ralioricontepang WatiBe eddbrding to
according to claim112, in which the
claim 1, in which the porous metal portion is a sintered

metal portion.

3. The metal portion-containing article according to
claim 2, in which the sintéred metal portion is a simple
substance or an alloy of at least one kind of hetal
selected from the group consisting of iron, copper,

aluminum, titanium, gold, and silver.

4. The metal portion-containing article according to
claim 2, in which the sintered metal portion is brass,

stainless steel, or copper.

5. The metal portion-containing article according to
claim 1, in which the porous metal portion is a sprayed

metal porticn.



porous netal portion is a sprayed netal portion. 70
17. The coin according to any one of clains 12 to 16,
in which the porous netal portion contains two or nore
ki nds of substances that emt light by the irradiation
with electromagnetic waves 4¥aving di fferent en ssion
wavel engths. 18. The coin according to any one of

claims 12 to 17, in which the electronagnetic wave is
an infrared ray, UV- ray, X-ray, or y-ray. 19. The
coin according to any one of clainms 12 to 18, in

whi ch. t mheporeais] il i porddore fngidedrciontal ascdMNing to
20. The coin according to any one of clainms 12 to 19,

afVd 19 éfr@iéﬂmQOItt8n50thﬁrwﬁb@H Eﬂ@ POroys metal portlon

portlon he coin accordlng to claim 20, in which
h h I
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coinh a ordJn to any. one of clajns
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IS a concave portion obtained by pressing or |aser 71
et i catiare lam@ths ght eni ssion of the substance that
emts light by the irradiation with an
el ectromagneti c wave is suppressed in the concave
portion. 23. The coin according to claim22, in which

the 7. The metal portion-containing article according to

any one of claims 1 to 6, in which the electromagnetic wave

is an infrared ray, UV-ray, X-ray, or y-ray.

8. The metal portion-containing article according to
any one of claims 1 to 7, in which the porous metal portion

further contains DNA.

9. The metal portion-containing article according to
any cone of claims 1 to 8, having a metal portion other than

the porous metal portion.

10. The metal portion-containing article according to
any one of claims 1 to 9, in which a part of a surface of
the porous metal portion is a concave portion obtained by
pressing or laser application, and light emission of the

substance that emits light by the irradiation with an



surface of the porous netal portion constitutes a two-
di nensi onal bar code. 24. A nethod of producing the
coin according to any one of clains 13 to 15 and 17
to 23, including the steps of: heating powder of at
| east one kind of netal to &9 tenperature |ower than a
melting point of the netal; and cooling the powder
fromthe tenperature, in which in the cool i ng step

& atd mpInmiceC thate kﬁn%@?@ﬁ%ﬁﬁe®yutﬁéﬁr¢Qﬁﬁ%ﬁ¢cﬁprtlon
with an el ectromagnetic wave is added at a
tenperature equal to or lower than a stability
presence tenperature of the substance to obtain the

si nter ed THRE AetiRQr tpcﬁ:rt10%5~ccmtdlﬁf19fd7%tﬂtqlﬁlree%@c$rwng to
nedlun1haV|ng a porous nmetal portion, in which the
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application, and light em ssion of the substance that
emts light by the irradiation with an
el ectromagneti ¢ wave is suppressed in the concave
por tidn, Ramw inhdasninfgace pofr duse medredu $ aretiain, parnt iwbri ch
records

the porous metal portion contains a substance that emits

light by irradiation with an electromagnetic wave.

13. The coin according to claim 12, in which the

porous metal portion is a sintered metal portion.

14. The ccin according to claim 13, in which the
sintered metal portion is a simple substance or an alloy of
at least one kind of metal selected from the group

consisting of iron, copper, aluminum, and titanium.

15. The coin according to claim 13, in which the
sintered metal portion is brass, stainless steel, or

copper.

l6. The coin according to claim 12, in which the

porous metal portion is a sprayed metal portion.



information in the concave portion and a portion other
than the concave portion, and the information is

mai ntai ned at |east until the concave portion wears
out. 26. The information recordi ng medi um according to
claim25, in which the porod§ netal portionis a
sintered netal portion. 27. The information recording
medi um according to claim25, in which the porous
nmetal portion is a sprayed netal portion.

17. The coin according to any one of claims 12 to 16,
in which the porcous metal portion contains two or more
kinds of substances that emit light by the irradiation with
electromagnetic waves having different emission

wavelengths.

18. The coin according to any one of claims 12 to 17,

in which the electromagnetic wave 1s an infrared ray, UV-

ray, X-ray, or y-ray.

19. The coin according to any one of claims 12 to 18,

in which the porous metal portion further contains DNA.

20. The coin according to any cone of claims 12 to 19,

having a metal portion other than the porous metal portion.

21. The coin according to claim 20, in which the
metal portion other than the porous metal porticn is placed

around the porous metal porticn.

22. The coin according to any one of claims 12 to 21,
in which a part of a surface of the porous metal porticn is

a concave porticn obtained by pressing or laser
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application, and light emission of the substance that emits
light by the irradiation with an electromagnetic wave is

suppressed in the concave portion.

23. The coin according to claim 22, in which the
surface of the porous metal portion constitutes a two-

dimensional bar code.

24. A method of producing the coin accerding to any
one of claims 13 to 15 and 17 to 23, including the steps
of:

heating powder of at least one kind of metal to a
temperature lower than a melting point of the metal; and

cooling the powder from the temperature,

in which in the coocling step, the substance that
emits light by the irradiation with an electromagnetic wave
is added at a temperature equal to or lower than a
stability presence temperature of the substance to obtain

the sintered metal portion.

25. An information recording medium having a porocus
metal porticn,
in which the porous metal portion contains a

substance that emits light by irradiation with an
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electromagnetic wave,

a part of a surface of the porcus metal portion is a
concave portion obtained by pressing or laser application,
and light emission of the substance that emits light by the
irradiation with an electromagnetic wave is suppressed in
the concave portion, and

the surface of the porous metal portion records
information in the concave portion and a portion other than
the concave portion, and the information is maintained at

least until the concave portiocn wears out.

26. The information recording medium according to
claim 25, in which the porous metal portion is a sintered

metal portion.

27. The information recording medium according to
claim 25, in which the porous metal portion is a sprayed

metal porticn.



