1 CONDUCTI VE CLEAR CCATED STAI NLESS STEEL SHEET
BACKGROUND OF THE I NVENTION Field of the Invention
The present invention relates to a clear coated
stainless steel sheet with a clear coating film
havi ng conductivity. Description of the Related Art
Recently, a clear coated staimless steel sheet
conprising a stainless steel sheet main body and a
clear coating filmformed on the surface of the
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used as a material of casings of electric household
appl i ances and el ectroni c equi pnents (see, for
exanpl e, Japanese Unexam ned Patent Application,
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Unexam ned Patent Application, First Publication No.

FAR0 Y 9¥684Ak, TdspaAbese Unexam ned Pat ent Application,
First Publication No. 2003-154309, and Japanese
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2003-154309). The casings of electric household
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provided with antistatic properties so as to prevent
t he adhesion of dust. Usually, a nethod of providing
a stainless steel sheet wth conductivity is used so

DaSciPptIPRrdr MY idBlddy perties to the stainless
steel sheet. As the nmethod of inparting conductivity
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a stainless steel sheet main body and a clear coating film formed
on the surface of the stainless steel sheet main body has sometimes
been used as a material of casings of electric household
appliances and electronic equipments (see, for example, Japanese
Unexamined Patent Application, First Publication No. 2001-149860,
Japanese Unexamined Patent Application, First Publication No.
2001-316845, Japanese Unexamined Patent Application, First
Publication No, 2003-154309, and Japanese Unexamined Patent
Application, First Publication No. 2003-154309).

The casings of electric household appliances and electronic
equipment are sometimes provided with antistatic properties so
as toprevent the adhesion of dust. Usually, amethod of providing
a stainless steel sheet with conductivity is used so as to impart
antistatic properties to the stainless steel sheet.

As the method 'of imparting conductivity to the stainless

steel sheet, for example, a method of forming a clear coating £ilm



contai ning a conductive filler conposed of a netal
powder on a stainless steel sheet main body (see, for
exanpl e, Japanese Unexam ned Patent Application,
First Publication No. 2006-095709) and a net hod of
coating a clear coating material containing a carbon
materi al as a conductant agent, to forma conductive
clear coating filmare known. The conductive coating
filmdescribed in Japanese Unexam ned Pat ent
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hi gh conductivity enough to exhibit el ectronmagnetic
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coating filmhas a problem at the cl ear coati ng
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sheet main body hasS iow visibility. Also, when the
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that the clear coating filmhas low transparency and the stainless
steel sheet main body has low visibility. Also, when the clear
coating film contains a carbonmaterial, since the carbon material
has a black color, the clear coating film is colored and
transparency decreases. Therefoxe, visibility of the stainless
steel sheet main body deteriorates and appearance of the clear
coated stainless steel sheet detericrates. One of advantages of
the stainless steel sheet is excellent appearance. Therefore,
when appearance deteriorates, utility of the stainless steel
sheet may decrease. Also, it becomes difficult to inspect the

presence of flaws of the clear coating film, thus becoming uneasy

to perform quality control.

SUMMARY OF THE INVENTION

Under these circumstances, the present invention has been



made and an object thereof is to provide a conductive

cl ear coated stainless steel sheet having

conductivity enough to exhibit antistatic properties
wherein a decrease in visibility of the stainless

steel sheet main body is prevented. The present

i nvention includes the followgng constitutions. The

first aspect of the present invention pertains to a
conductive clear coated stainless steel sheet
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clear coating filmformed on at |east one surface
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clear coating filmcontaining a conductive pear!|
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on 100 parts by mass of the solid content of a
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the present invention pertains to the conductive
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first aspect, which further conprises a chem ca
coRRYekSit9BLsCoating fil mbetween the stainless stee

sheet main body and the clear coating film wherein
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in an amount of 3 to 30 parts by mass based on 100 parts by mass
of the solid content of a thermosetting resin composition.
The second aspect of the present invention pertains to the
conductive cleaxr coated stainless steel sheet described in the
first aspect, which further comprises a chemical conversion
coating film between the stainless steel sheet main body and the
clear coating film, wherein the chemical conversion coating £ilm
contains either or both of an aminosilane-based silane coupling
agent and an epoxysilane~based silane coupling agent, the ceating
weight of the chemical conversion coating film is from 2 to 50
mg/m’, and the clear coating film is made of a thermosetting resin
composition in which an acrylic resin ¢ontaining a crosslinking

functional group and having a glass trxansition peint of 30 to 90°C

and a number average molecular weight of 3,000 to 50,000 is



4 crosslinked with a block isocyanate conpound. The
third aspect of the present invention pertains to the
conductive clear coated stainless steel sheet
described in the second aspect, wherein the clear
coating filmcontains a polyolefin-based wax in an
amount of 0.25 to 10 parts by gmss based on 100 parts
by mass of the solid content of a thernosetting resin
conposition. The fourth aspect of the present

cnoesl ikederidi s dlodkhd scegatiatkl vemgbaad, coat ed
stai nl ess steel sheet described in the second or

third Bepeairdnbepstn o taes preseheSiivémtidie pd@@ins to the
coating filmis also crosslinked with an am no resin.
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the conductive clear coated stainless steel sheet
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i nvention pertains tot conductive clear coat

RliggeSteel sheet described in any one of the
first to fifth aspects, mhich is used for a casing of
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second or third aspect, wherein an acrylic resin in the clear
coating film is also crosslinked with an amino resin.

The fifth aspect of the present invention pertains to the
conductive clear coated stainless steel sheet described in any
one of the second to fourth aspects, wherein the clear coating
film contains a silica sol in an amount of 2 to 10 parts by mass
based on 100 parts by mass of the solid content of a thermosetting
resin composition.

The sixth aspect of the present invention pertains to the
conductive clear coated stainless steel sheet described in any
one of the first to fifth aspects, which is used for a casing of
a hard disk drive.

Effect of the imvention

The conductive clear coated stainless steel sheet of the
present invention has conductivity enough to exhibit antistatic

properties, and a decrease in visibility of the stainless steel




properties, and a decrease in visibility of the
stai nl ess steel sheet main body is prevented. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a sectional view
showi ng one enbodi rent of a conductive clear coated
stai nl ess steel sheet of the present invention.

DETAI LED DESCRI PTI ON OF THE | BJIVENTI ON One enbodi nent

of a conductive clear coated stainless steel sheet
according to the present invention will now be

shesd meda. body Epgpreventednducti ve cl ear coated
stai nl ess steel sheet of the present enbodinent is
shown. A conductive clear coated stainless stee

sheet 10 of the present enbodi nent conprises a
stai nl ess st eBRIEReRESGRI AT HonyOr ITHE AR N
conversion coating film 12 fornmed on one surface side
of thEBigt al nless sddelosdieatiewrmhovdody ohk, embddiment of a
clear coating film13 forned on the surface of the
cohdnrtave cohwar scont exdad t i Ied9n sitke AssHder sifaitteesresent
steel sheet main body 11 in the conductive clear
invahetilost ai nl ess steel sheet 10, a sheet nmade of any
of known stainless steel materials can be used.

Chem cal conversion coating film The chem ca
conversion coating film12 is preferably a coating
filmcontai pETRIEes MRsERT BOidN OF anPiNveERTIdRe- based
sil ane coupling agent and an epoxysil ane-based sil ane
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sheet according to the present invention will now be described.
In Fig. 1, a conductive clear coated stainless steel sheet
of the present embodiment is shown. A conductive clear coated
stainless steel sheet 10 of the present embodiment comprises a
stainless steel sheet main body 11, a chemical conversion coating
film 12 formed on one surface side of the stainless steel sheet
main body.ll, and & clear coating film 13 formed on the surface
of the chemical conversion cecating film 12.

As the stainless stee]l sheet main body 11 in the cenductive
clear coated stainless steel sheet 10, a sheet made of any of
known stainless steel materials can be used.

Chemical convexrsion coating film
The chemical conversion ceoating £ilm 12 is preferably a

coating film containing either or both of an aminosilane-based

silane coupling agent and an epoxysilane-based silane coupling

agent. If the chemical conversion coating film 12 containing




these silane coupling agents is forned between the
stainless steel sheet nmain body 11 and the clear
coating film 13, a non-polluting chronate-free
conductive clear coated stainless steel sheet can be
obt ai ned and al so adhesi on between the stainless stee
sheet main body 11 and the ckear coating film 13 can
be enhanced. The am nosil ane-based coupling agent

i ncl udes, for exanple,

N anl moethyb) i 8g agenapr Dp Fbmped Hediveetnhaxy sitkanéess steel
N- 2- (am noet hyl ) - 3-am nopropyl tri et hoxysi |l ane, and
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coupl i ng agent includes, for exanple,
chrrohateciaepcyshaexitg el coaesh tynindlass, steel sheet can
3-gl yci doxypropyl tri net hoxysi | ane, and
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wei ght of the chem cal conversion coating film 12 is
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of the chem cal conversion coating film12 is |ess
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likely to decrease. In contrast, when the coating
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2-(3, 4-epoxycyclohexyl)ethyltrimethoxysilane,
3-glycidoxypropyltrimethoxysilane, and
3~glycidoxypropylnethyldiethoxysilane.

The ccating weight of the chemical conversion coating film
12 is preferably from 2 to 50 mg/m?. When the coating weight of
the chemical conversion coating film 12 is less than 2 mg/m?,
luster and corxosion resistance are likely to decrease, In
contrast, when the coating weight is more than 50 mg/m?, blistering
sometimes occurs on the surface of the coating filmafter abeiling
water test. The upper limit of the coating weight of the chemical
conversion coating film 12 is preferably 30 mg/m?, and more
preferably 10 mg/m?.

The coating weight of the chemical conversion coating film

12 can be determined by measuring the amount of SiQ; by X-ray

fluorescence analysis.




7 Clear Coating FilmThe clear coating film13 in the
present enbodinent is a coating filmcontaining a
conductive pearl pignent and a thernosetting resin
conposition. Conductive Pearl Pigment It is known that
the volune resistivity (volune resistivity of the
entire layers in a nulti-|layered structure nmaterial)
of the material nmust be 107 xmor |ess (104 to 107
xm so as to prevent electrification characteristic

G yant HedatcingeHinm 28 (2), page 14, 1982). The

conductive pearl pignent contained in the clear

coat i mMye tilkarl3dobasimg peidim IH dremnhel prebeah amsadimsent is a
coated with a netal oxide having excellent
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pear| pignent has a structure in which mca (conposed

e radd st TingU Fe@ihdeompo FBEYLERI UM OXi de, a silicon
di oxi de, a fluorine conpound, or the like) as

cHirRictsRepedaricaigmehtcl es is coated with a nmeta
oxi de. Such a pearl pignent has high transparency and
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specifically limted. As the nmetal oxide, for
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page 14, 1982).

The conductive pearl pigment contained in the ¢clear coating
film 13 is a pearl pigment in which mica is coated with a metal
oxide having excellent conductivity and excellent transparency.
Usually, the pearl pigment has a structure in which mica {(composed
of an aluminum oxide, a magnesium oxide, a silicon dioxide, a
fluorine compound, or the like) as sheet-shaped mica particles
is coated with a metal oxide. Such a pearl pigment has high
transparency and also has conductivity.

The metal oxide is not specifically limited. As the metal
¢xide, for example, one or more kinds of metal oxides selected
from the group consisting of tin oxide, antimony oxide, indium
oxide and zinc oxide are preferred. When the above metal oxides
are used, high conductivity and high transparency can be cbtained.

The content of the metal oxide in the conductive pearl

pigment is preferably 40% by mass or more. When the content of




pigment is preferably 40% by mass or nore. When the
content of 8 the netal oxide is | ess than 40% by
mass, it is difficult to ensure conductivity. The
content of the netal oxide in the conductive pearl
pigment is preferably 60% by mass or |ess. Wen the
content of the netal oxide i§ nore than 60% by nass,
it becones di sadvantageous in view of cost because the
coverage of mca is saturated. The content of the
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100% by mass. When the content of the netal oxide is

d&RYudyivesp, it neans the conductive netal oxide
itself. As the conductive pearl pignment, comercially
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t ilm13 is from3 to 30 parts by mass, and
ég%%% g%gierably from5 to 15 parts by mass, based on
a
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As the conductive pearl pigment, commercially available
conductive pearl pigments can be used. For example, a conductive
pearl pigment such as Minatec 40CM (manufactured by Merck Japan |
Ltd.) is commercially available. As a conductive oxide having
high transparency, for example, a tin/antimony-based oxide such
as TWU-1 {manufactured by Mitsubishi Materials Corporation) is
commercially available.

The content of the conductive pearl pigment in the clear
coating £ilm 13 is from 3 to 30 parts by mass, and more preferably
from 5 to 15 parts by mass, based on 100 parts by mass of the solid
content of a thermosetting resin composition. When the content
of the conductive pearl pigment is less than 3 parts by mass,
conductivity is not improved because of insufficient contact

between conductive pearl particles. In contrast, when the

content of the conductive pearl pigment is more than 30 parts by




bet ween conductive pearl particles. In contrast, when

the content of the conductive pearl pignment is nore

than 30 parts by 9 mass, conductivity of the clear

coating film13 is saturated and also coatability
deteriorates and workability of the conductive clear

coated stainless steel sheet 30 deteriorates.

Thernosetting Resin Conposition The thernosetting

resin conposition is preferably a resin in which an

mEsy) iconRSitAvR8Y & theCEDEST iddd ithd ¥Agki DBals galuURated and
(hereinafter abbreviated to acrylic resin) is
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the thernosetting resin conposition is the above

ERSN cddte L Frduelwe ckeal spatedipskatalessastgel
sheet 10 can be nade free of chromate and also flaw
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resi stance “can be inproved. The crosslinking
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stainless steel sheet 10 can be made free of chromate and also
flaw resistance, weathering resistance and chemical resistance
can be improved.

The crosslinking functional groups are one or more kinds
of functional groups selected from a hydroxyl group, a carboxy
group and an alkoxysilane group or the like. The acrylic resin
preferably has two or more crosslinking functional groups per one
molecule.

The acrylic resin is a copolymer of at least one kind of
a nonfunctional acryl monomer and at least one kind of fupctional
monomer,

The nonfunctional acryl monomer includes, for example, an
aliphatic acrylate or a cyclic acryte, such as methyl acrylate,
ethyl acrylate, isopropyl acrylate, n-butyl acrylate,

2-ethylhexyl acrylate, methyl methacrylate, ethyl methacrylate,

isopropyl methacrylate, n-butyl methacrylate, n-hexyl




ethyl acrylate, isopropyl acrylate, n-butyl acrylate,
2-et hyl hexyl acrylate, nethyl nethacryl ate, ethyl

nmet hacryl ate, isopropyl methacrylate, n-butyl

met hacryl ate, n-hexyl 10 nethacrylate, cycl ohexyl

acryl ate, cycl ohexyl nethacrylate, or |auryl

met hacryl ate. Exanples of thedunctional nononer

i nclude a nmononer having a hydroxyl group, a nononer

havi ng a carboxy group, and a nononmer having an

e idmorsillstieg gyeldpheXhe amnglhsre hayiclghaxiyydmekybcrylate, or
group includes, for exanple, a hydroxyal kyl ester

kucty lJasmetHaydrydeyet.hyl acrylate, 2-hydroxyet hyl

nmet hacryl ate, hydroxypropyl acrylate, and

hydr oxyatppek ¢ thadrudAlienadnfomohae iare uded MbAdmer having
hydr oxyl group-containing acryl nononer (for exanple,

dBRatagy uUrEsh aDedridte \ChEWE 63la LAGBBKE @Soup) Gnd a monomer
under the trégz nanes of PLACSEL FML tg‘%NB %nd FA- 1

Hawingr 2h aIRexyRAOERE §A¥hPY a carboxy group includes,
for exanple, acrylic acid, nethacrylic acid, itaconic
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gxoup-containing acryl monomer (for example, manufactured by
Daicel Chemical Industries, Ltd. under the trade names of PLACSEL
FM1 teo FMS and FA-1 to FA-S).

The monomer having a carboxy group includes, for example,
acrylic acid, methacrylic acid, itaconic acid, maleic acid, and
fumaric acid.

The monomer having an alkoxysilane group includes, for
example, vinyltrimethoxysilane, vinyltriethoxysilane, and
methacryloxypropyltrimethoxysilane.

The acrylic resin may be copolymerized with another monomer
other than the nonfunctional acryl monomer and the functional
monomer. The other monomer includes, for example, methyl vinyl
ether; ethyl vinyl ether; n-propyl vinyl ether; n-butyl vinyl
ethers; styrenes such as styrene and c-methylstyrene; and

acrylamide-based monomers such as acrylamide,

N-methylolacrylamide, and diacetoneacrylamide.




et her; ethyl vinyl ether; n-propyl vinyl ether;

n-butyl vinyl ethers; styrenes such as styrene and
a-met hyl styrene; and acryl am de-based nononers such
as acrylam de, N-nethylolacrylamde, and

di acet oneacrylam de. 11 The glass transition point of
the acrylic resin is preferabl,y from30 to 90C, and
nore preferably from50 to 9 &. In the case of

conti nuously pressing the conductive clear coated

stai niraesgshegl 88861t 16 ikt i ON OEC WS ANE hein is
tenperature of the surface increases to a tenperature

@Metf@irabugeff@aqm kosn 80, 4y HORE ,]sly@fé@axhﬁ@tfrqm 50 to 90°C.
gener at ed upon wor ki ng. When the glass transition
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clear <coating film 13 sonetines adheres to a no as
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selected so as to adjust the glass transition temperature of the
acrylic resin within the above range.
The number average molecular weight of the acrylic resin
is preferably from 3,000 to 50,000, and more preferably from 4,000
to 10,000. When the number average molecular weight of the
acrylic resin is less than 3,000, reactivity with the block
isocyanate compound decreases and it becomes uneasy to form the
clear coating £film 13. When the number average molecular weight
is more than 50,000, solvent solubility decreases and thus it
becomes difficult to obtain the clear coating material.
The number average molecular weight of the acrylic resin

can be adjusted by the conditions when producing the acrylic resin

(for example, the polymerization temperature, and the kind and

the amount of the polymerization initiator).




becones difficult to obtain the clear coating

materi al. The nunber average nol ecul ar wei ght of the
acrylic resin can be adjusted by the conditions when
producing the acrylic resin (for exanple, the

pol yneri zation tenperature, and the kind and the
anount of the polynerization§;$itiator). 12 A bl ock

i socyanate conpound as a cro i nki ng agent capabl e of

crosslinking the acrylic resin is a conmpound havi ng
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methylenes, g-caprolactams, triazoles, and pyrazoles.
organic tin catalyst such as dibutyltin dilaurate is used as a
dissociation enhancing agent of the block agent.

Commercially available products of the block isocyanate
coﬁpound include, for example, DESMODUR BL1100, DESMODUR
BL1265MPA/X, DESMODUR VPLS2253, DESMODUR BL3475BS/SN, DESMODUR
BL3272MPA, DESMODUR BL3370MPA, DESMODUR BL4265SN, DESMCRSUM 2170,
and SUMIDUR 3175 (all of which are manufactured by Sumika Bayer

Urethane Co., Ltd,); DULANATE 17B-60PX, DULANATE TPA-B80X,

DULANATE MF-B60X, and DULANATE MF-K60X (all of which are
manufactured by Asahi Kasei Chemicals Corporation):; BURNOCK
DB-980K, BURNOCK D-550, BURNOCK B3-867, and BURNOCK B7-887-60
(all of which are manufactured by Dainippon Ink and Chemicals,

Incorporated); and CORONATE 2515, CORONATE 2507, and CORONATE




Uret hane Co., Ltd.); DULANATE 17B- 60PX, DULANATE

TPA- BBOX, DULANATE M- B60X, and DULANATE M- K60X (al
of which are nmanufactured by Asahi Kasei Chem cals
Cor poration); BURNOCK DB-980K, BURNOCK D-, 550,
BURNOCK B3-867, and BURNOCK B7-887-60 (all of which

are manuf actured by Dai ni ppo;silnk and Chem cal s,
I ncor porated); and CORONATE 5, CORONATE 2507, and

CORONATE 13 2513 (all of which are manufactured by
_blSE’?O@a@lé/f”vﬁ{i@P%rel REANSEL ¥t fPed I::?dNiperH‘eﬁglymP&&ane
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nelanmne resin, a b&nzoguanam ne.,resin,, a urea,resin, )
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resi nT a glycol uril, resin, an acetoguanan ne, reski) n, .
and aTB§ B isRidndfi AcTeRestq Nage £REsR Fe3PRLobtained by
melamne resin is preferred in view of fingerprint ,
23t 3Pd hPR dNaRtdede oI R\AMHAY SPRREBNEN MR M 29y guanamine,
resi stance. The nelamine resin is classified into a
ureehypRtieforps bf¢lede (formalin) and modification of the
reaction product with an alcohol. Specific examples thereof
include a melamine resin, a benzoguanamine resin, a urea resin,
a butylated urea resin, a butylated ureamelamine resin, a glycol
uril resin, an acetoguanamine resin, and a cyclohexylguanamine
resin. Of these resins, a melamine resin is preferred in view
of fingerprint staining resistance, flaw resistance and chemical
resistance.

The melamine resin is classified into a methylated melamine
resin, an n-butylated melamine resin, an isobutylated melamine
resin and a mixed alkylated melamine resin accoxding to the kind
of alcohel used for modification.

Specific examples of the methylated melamine resin include
CYMEL 300, CYMEL 301, CYMEL 303, CYMEL 350, CYMEL 370, CYMEL 771,
CYMEL 325, CYMEL 327, CYMEXL 703, CYMEL 712, CYMEL 715, CYMEL 701,

CYMEL 267, CYMEL 285, CYMEL 232, CYMEL 235, CYMEL 236, CYMEL 238,



resin, an n-butylated nelam ne resin, an isobutyl ated
nmelamne resin and a m xed al kyl ated nel am ne resin
according to the kind of alcohol used for

nodi fication. Specific exanples of the nethyl ated
mel am ne resin include CYMEL 300, CYMEL 301, CYMEL
303, CYMEL 350, CYMEL 370, CYMEL 771, CYMEL 325,
CYMEL 327, CYMEL 703, CYMEL , CYMEL 715, CYMEL 701,
CYMEL 267, CYMEL 285, CYMEL 232, CYMEL 235, CYMEL 236,

@2@@- 2438, cider, QEMEL kL ﬁYdVEbY%ﬁ 2 Y Velyv#Q4 2 0€YMEhd CYMEL
12, CYMEL 202, and CYMEL ~ 207 (al | of which are
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228, U-VAN 28-60, U VAN 20HS, U VAN 2020, U VAN 2021,
CQ-vakt9e28, and U-VAN 120 (all of which are

manuf actured by Mtsui Chemicals, Inc.); . PLASTOPAL
EBS 19B9C1 PiasTapRLes Bt hpnabrEvAR RGNS 1B AsTEpALD include

600B, and PLASTOPAL CB (all of which are manufactured
MEGOBRS06 apd MYCOATSEARRBEGKARMULFIB20e MaDNERIBECRER Y Mitsui

L- 109,
Cytec, Ltd.); U-VaN 203B, U-VAN 20SE, U-VAN 21R, U-VAN 22R, U-VAN

122, U-VAN 125, U-VAN 128, U-VAN 220, U-VAN 225, U-VAN 228, U-VAN
28-60, U-VAN 20HS, U~VAN 2020, U~-VAN 2021, U-VAN 2028, and U-VAN
120 (all of which are manufactured by Mitsui Chemicals, Inc.):
PMSTOPAL EBS 100A, PLASTOPAL 100B, PLASTOPAL 400B, PLASTOPAL
600B, and PLASTOPAL CB {all of which are manufactured by BASF
Corp.);, SUPERBECKAMIN J-820, SUPERBECKAMIN L-109,
SUPERBECKAMIN L-117, SUPERBECKAMIN L-127, and SUPERBECKAMIN
L-164 (a1l of which are manufactured by Dainippon Ink and
Chemicals, Incorporated); MELAN 21A, MELAN 22, MELAN 220, MELAN
2000, and MELAN 8000 {all of which are manufactured by Hitachi
Chemical Co., Ltd.); and TESAZINE 3020, TESAZINE 3021, and
TESAZINE 3036 {(all of which are manufactured by Hitachi Kasel

Polymer Co., Ltd.).

Specific examples of the isobutylated melamine resin



SUPERBECKAM N L- 117, SUPERBECKAM N L-127, and
SUPERBECKAM N L-164 (all of which are manufactured by
Dai ni ppon I nk and Chem cals, I|ncorporated); MELAN
21A, MELAN 22, MELAN 220, MELAN 2000, and MELAN 8000
(all of which are manufactured by Hi tachi Chem ca
Co., Ltd.); and TESAZI NE 3020, TESAZI NE 3021, and
TESAZI NE 3036 (all of which are manufactured by

Hi tachi Kasei Polymer Co., Ltd.). Specific exanples

afciie: vsvhntepRatBU AR 2 URTANSSIR), GSVAN BGI0Y de-WANABIL , U-VAN
60R, U-VAN 62, U VAN 62E, U VAN 360, U VAN 361, U VAN

185, vAN1566660, UWAIAN €9 artN&-UaMANN 206 a (Bl df Gfhich are
whi ch are manufactured by Mtsui Chemicals, Inc.);
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SUPERBECKAM N'L- 110, and SUPERBECKAM N L-125 (al | of
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Cheni cal s, Incorporated) PLASTOPAL EBé 4001
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of which are nmanufactured by BAS
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TESAZINE 3028, TESAZINE 3029, TESAZINE 3030, and TESAZINE 3037
(all of which are manufactured by Hitachi Kasei Polymer Co.,
Ltd.).

Specific examples of the mixed alkylated melamine resin
include CYMEL 267, CYMEL 285, CYMEL 232, CYMEL 235, CYMEL 2396,
CYMEL 238, CYMEL 211, CYMEL 254, CYMEL 204, CYMEL 212, CYMEL 202,
and CYMEL 207 (all of which are manufactured by Mitsui Cytec,

Ltd.).

These amino resins may be used alone or in combination.

Lubricating Wax
The clear coating f£ilm 13 preferably contains a

polyolefin-based wax. When the clear coating film 13 contains

the polyclefin-based wax, lubricity increases as compared with

the case of using an oily lubricant and the resulting conductive

clear coated stainless steel sheet 10 is excellent in workability.




and CYMEL 207 (all of which are manufactured by Mtsu
Cytec, Ltd.). These am no resins nay be used al one or
in conbination. Lubricating Wax The cl ear coating
film13 preferably contains a polyolefin-based wax.
When the clear coating film 13 contains the

pol yol ef i n-based wax, |ubricijty increases as conpared
with the case of using an oﬂ1y | ubri cant and the
resulting conductive clear coated stainless stee

sheet THR bs193tekrlgobasdd WaKaiididdes,1GorTR&ample,
pol yol ef i n-based wax i ncludes, for exanple,
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m crocrystalline, polyethylene, and pol yethyl ene
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rkability sonetinmes cannot he ob agned. The acid _,
a%%ﬂ%mﬂﬁé%ﬁmw%%ﬁww whpndihe ppfyolefin-based

wax is softened or melted upon working. When the melting peint
of the polyolefin-based wax is higher than 160°C, hard particles
exist on the surface and friction characteristics deteriorate,
and thus high workability sometimes cannot be obtained.

The acid value of the polyolefin-based wax is preferably
from 0 to 30. When the acid value of the polyolefin-based wax
is more than 30, compatibility with the thermosetting resin
composition increases and it becomes uneasy for the
polyolefin-based wax to uniformly float on the surface of the
coating film, and thus workability of the conductive clear coated
stainless steel sheet 10 sometimes becomes insufficient.

The content of the polyolefin-based wax in the clear coating
film 13 is preferably from 0.25 to 10 parts by mass based on 100
parts by mass of the solid content of a thermosetting resin

composition. When the content of the polyolefin-basedwax is less



fromO to 30. Wien the acid val ue of the
pol yol efi n-based wax is nore than 30, conpatibility

with the thernosetting resin conposition increases
and it becomes uneasy for the polyol efin-based wax to
uniformy float on the surface of the coating film
and thus workability of the ductive clear coated
stai nl ess steel sheet 10 soneti mes becones
insufficient. The content of the polyol efi n-based wax
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e coating filmand the appearance of the conductive

1@l eak, d teel sheet 10 sonetines
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5395t.al od silica sol in which silica particles have a

particle size of nanonmeter (run) level. |If the clear
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flaw reSJ.stance and fingerprint staining resistance of the

coating film are improved.

The content of the silica sol is preferably from 2.0 to 10
parts by mass, and more preferably from 3.0 to 8.0 parts by mass,
based on 100 parts by mass of the solid content of a thermosetting
resin composition. When the content of the silica sol is less
than 2.0 parts by mass, flaw resistance and hardness are
insufficient. When the content is more than 10 parts by mass,
workability tends to deteriorate.

The clear coating film 13 may furthex contain additives such
as leveling agents, defoamers, antioxidants, ultraviolet
absorbers, delustering agents, and silane coupling agents. It
may also contain an epoxy resin, a silicone résin, a fluorine resin,
a polyester, and the like.

The thickness of the clear coating film 13 is preferably

from 1 to 10 pm. When the thickness of the clear coating film




resin conposition. Wen the content of the silica sot
is less than 2.0 parts by nmass, flaw resistance and
hardness are insufficient. Wien the content is nore

than 10 parts by mass, workability tends to
deteriorate. The clear coating film 13 may further
contain additives such as Iﬁéeling agent s, defoaners,
antioxi dants, ultraviolet absorbers, delustering
agents, and silane coupling agents. It nay also
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method for production of the conductive clear coated stainless
steel sheet 10 is not limited to the following example.

In the method for production of this example, first, the
stainless steel sheet main body 11 is subjected to a known
pretreatment such as alkali degreasing, or etching with an acid
or an alkali.

Next, a chemical conversion sclution containing either or
both of an aminosilane~based coupling agent and an
epoxysilane-based coupling agent is coated on the stainless steel
sheet main body 11, and dried to form a chemical conversion coating
film 12.

As the chemical conversion solution, commercially
available products can be used. The commercially available

chemical conversion solution includes, for example, PARCOAT E305,

'PARCOAT 3750, PARCOAT 3751, PARCOAT 3753, PARCOAT 3756, PARCOAT




stainl ess steel sheet main body 11 is subjected to a
known pretreatnent such as al kali degreasing, or
etching with an acid or an alkali. Next, a chem ca
conversion solution containing either or both of an
am nosi | ane- based coupling agent and an

epoxysi | ane- based coupling agent is coated on the
stainless steel sheet nain body 11, and dried to form

a chem cal conversion coating film12. As the
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range from 60 to 140°C.

Next, a clear ¢oating material is coated on the surface of
the chemical conversion coating film 12 and dried (baked). 1In
the case of drying, an acrylic resin is crosslinked with a block
isocyanate compound to form a thermosetting resin compositien.
Consequently, a clear coating film 13 containing a conductive
pearl pigment and a thermosetting resin composition is formed to
obtain a conductive clear coated stainless steel sheet 10.

The clear coating material is a coating material which
contains a conductive pearl pigment, an acrylic resin, a block
isocyanate compound and a solvent as essential components, and
also contains a curing catalyst of the block isocyanate compound
or an amino resin, a polyolefin-based wax and a silica sol or the
like as optional compeonents.

With respect to the proportion of the acrylic resin and the

block isocyanate in the clear coating material, the proportion



the case of drying, an acrylic resin is crosslinked

with a block 1isocyanate conpound to form a

thernosetting resin conposition. Consequently, a

clear coating film 13 containing a conductive pearl

pi gmrent and a thernosetting resin conposition is

formed to obtain a conductivgclear coated stainless

steel sheet 10. The clear coating naterial is a

coating material which contains a conductive pearl
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conpound and a sol vent as essential conponents, and

pl & 6e EAL PIMSTAO CUHANY. Caldll,y shdafadthie:lll:qaly preferably from
i socyanate conpound or an amino resin, a polyol ef

D02 hases weX, Pubedt 6h 11ikdl &8ty ci:asslimkﬁx@iuﬁ@tuaﬂah group
conponents. Wt h respect to the proportion of the

ET¥hd Cad88lli: aditthe bl ock isocyanate in the clear
coating material, the proportion 20 of the isocyanate

gr oup 1he 91@&@&%@4%4483%9:%1 Qah CofPhin Mefcuring catalyst
preferably fromO0.1 to 1. , and particularly

¢ efietaklox £4 ar%t?e E?m;g &1@@5 %éoéﬁ%@m%e% Y + Qhell®quired

crossl i nking f ncti1 onal ‘group e acrylic resin.

f@“%d¥n?%he %gg Qgcggggﬁ?akl£§n1§ontaln the curing

cat al yst socyanate conpound so as to
?PFL¥§gahE;anp es o%u%% %ﬁﬁ%ﬁeﬂ%gpﬁ%ﬁ!%?Eﬂ%ﬁﬁ%ﬁQ%cYanate
SRS IR B TR, g

4? acgpgyitl rxéﬁq%géal%ht9$%éﬁyltqjlglggg¥a£e, di-n-octyltin
oxide, di-n-octyltin dilaurate, and tetra n-butyltin.

When the clear coating material contains, as the
crosslinking agent, the amino resin in addition to the block
isocyanate compound, the content of the amino resin in the clear
coating material is preferably from 10 to 40 parts by mass, and
more preferably from 15 to 30 parts by mass, based on 100 parts
by mass of the solid content of the acrylic resin. When the
content of the amino resin in the clear coating material is less
than 10 parts by mass, flaw resistance cannot be sufficiently
improved. When the content is more than 40 parts by mass, it
sometimes becomes difficult to form the clear coating film 13.

When the ¢lear coating material contains the amino resin,
since the curing time (the baking time) of the acrylic resin tends
tobe lengthened, a curing catalyst of the amino resin can be mixed.

If the clear coating material contains the curing catalyst of the



. When the clear coating material contains, as the
crosslinking agent, the amno resin in addition to the
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resin in the clear coating material is preferably
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15 to 30 parts by nass, baseqppn 100 parts by mass of
the solid content of the acrylic resin. Wen the
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When the amount of the curing catalyst of the amino resin
is less than 0.5 parts by mass when the total amount of the acrylic¢
resin, the block isocyanate compound and the amine resin is 100
parts by mass, the curing time sometimes cannot be shortened.
When the amount is more than 5 parts by mass, workability of the
resulting conductive clear coated stainless steel sheet 10 tends
to deteriorate.

When the clear coating material contains the
polyclefin-based wax, the average particle size of the
polyolefin-based wax is preferably from 0.1 to 7.0 pm. When the
average particle size of the polyolefin-based wax is more than

7.0 um, dispersibility of the polyolefin-based wax in the clear

coating f£ilm 13 deteriorates. When the average particle size of

the polyclefin-based wax is less than 0.1 um, workability of the




resin. Wen the anmount of the curing catalyst of the
amno resin is less than 0. 5 parts by nass when the

total amount of the acrylic resin, the block

i socyanate conpound and the amno resin is 100 parts
by mass, the curing tine sonetines cannot be
shortened. \When the anount é?rmwe than 5 parts by
mass, workability of the resulting conductive clear
coated stainless steel sheet 10 tends to deteriorate.
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9 ter-S|zed colloidal silica is stably dispersed
o?ﬁg EE SPOERTL" sol vent. Exanples of the organosilica
MA- ST- | PA- ST,

sol £gﬁb es of thgdorgan05111ca sol include MA-ST-M, IPA-ST,
EG-ST, EG-ZL, NPC-ST, DMAC-ST, DMAC-ST-ZL, XBA-ST, and MIBK~ST
(all of which are manufactured by Nissan Chemical Industries,
Ltd.). These organosilica sols may be used alone or in
combination.

As a method of coating the clear coating material, the sane-
method as that of coating the chemical conversion solution is
applied.

The conductive clear coated stainless steel sheet 10
described above has conductivity enough to exhibit antistatic
properties, an electrostatic charge can be sufficiently
dissipated and the adhesion of dust can be prevented. The clear
¢coating film 13 is a film containing a specific amount of a

conductive pearl] pigment and is therefore excellent in

Lransparency and thus a decrease in visibility of the stainless

steel sheet mainbody 11 is prevented. Therefore, this conductive

clear coated stainless steel sheet 10 is excellent in appearance.




EG ST, EG ZL, NPC- ST, DVAC- ST, DMAC- ST-ZL, XBA-ST, and
M BK-ST (all of which are nmanufactured by N ssan

Chem cal Industries, Ltd.). These organosilica sols
may be used al one or in conmbination. As a nethod of
coating the clear coating material, the sanme nethod
as that of coating the chenl% | conversion solution is
appl i ed. The conductive cl eaf"coat ed stainless stee
sheet 10 described above has conductivity enough to

exhi bsticAM icohAlice 1. vEr OPE4+ iR%te@Ns €L LRI L OS5I sheet 10 is
charge can be sufficiently dissipated and the
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film13 is a filmcontaining a specific anpbunt of
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Therefore, this conductive clear coated stain

hgg@eaﬁjgeghf.g is excellent in appearance. 23 Such a
conductive clear coated stainless steel sheet 10 is
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which t st nay causé
sheet
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chemical conversion coating film and a clear ccating film may be
formed on both surfaces of the stainless steel sheet main body.

In the embodiments described above, the conductive clear
coated stainless steel sheet has the chemical conversion coating
film formed between the stainless steel sheet main body and the
clear coating film, but may not have the chemical conversion
coating film,

EXAMPLES

Example 1

In a four-necked flask equipped with a thermometer, a reflux
condenser, a stirrer, a dropping funnel and a nitrogen
gas-introducing tube, toluene and butyl acetate were charged in
each amount shown in Table 1 and, after heating to 110°C and
stirring while bubbling a nitrogen gas, a mixture of methyl

methacrylate, styrene, n-~butyl methacrylate, 2-hydroxyethyl

methacrylate, methyl acrylate and azobisiscbutyronitrile (AIBN)




formed on one surface of a stainless steel sheet main
body, a chem cal conversion coating filmand a clear
coating filmmay be formed on both surfaces of the
stainl ess steel sheet main body. In the enbodi nents
descri bed above, the conductive clear coated

stainl ess steel sheet has th hem cal conversion
coating filmfornmed betvveene?tlﬁe stai nl ess steel sheet
mai n body and the clear coating film but may not
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Exanple 1 In a four-necked flask equi pped with a

AT EMITE! ATBNOwE §T£dbhe /CORHEESH G tReSkebERLondras pexformed
dropplng funnel and a nitrogen gas-introducing tube,
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shown in Table 1 and, after heating to 11
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n vol ati |l e conponent. Furthernore, a bl ock

ma&SE&% ate "DESMODUR VPLS2253" (manuf act ur ed by
Ur et hane Co., Lt NCO cont ent :
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co
Merck Jé%an Ltd., a pigment in which a flake-shaped mica (main

component: SiQ;) is coated with tin oxide and antimony oxide, the
total of the content of tin oxide and the content of antimony oxide
is about 43% by mass) as a conductive pearl pigment and 2.0 parts
by mass of a polyoclefin~based wax (a polyethylene wax having a
melting point of 120°C and a particle size of 2 um) were mixed
and included in the clear coating material in each amount

described above based on 100 parts by mass of the entire solid

content of a thermosetting resin composition.



Tste cl e size of 2 pm) were m xed
———clear—coating nateri.al

5.0 parts by mass of M NATEC 40CM

material. Then,
a pignent in which

(manufactured by Merck Japan Ltd.,
a fl ake-shaped mica (main conponent: SiQ2) is coated
with tin oxide and antinony oxide, the total of the
content of tin oxide and the content of antinony oxide
i s about 43% by mass) as a cqﬂfuctive pear| pignent
and 2.0 parts by nass of a polyol efin-based wax (a
pol yet hyl ene wax having a nelting point of 120C and a
and included in the
Ln each i hed abgove

parts by nasg1Qknd he entire so
thernosetting resin conposition

based on 10d0
content of &

i2d.0 parts by mass
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Table 1 Tol yene 25.0 Pgits bye.fmRSS Butyl ac¢

ehag ePa%%soby mnass

Parts by mags Methyl acrylate 16.0 Parts by nass
Styrene 5.0 |Parts by 1 Dehutyl methacryl ate 2s b
Parts by mags Acrylic r sincgﬁhy roxyet hyl 3650 rards ¥y mass

met hacrylate 9.0 Parts b IBss  Methyl acry
Parts by na$s A20|sobutyr8n|?rlle (AIBN) 1

TNy

mass Nunbeq avera _{Egrgcukﬁgsgvggg:eS 000

99 %SSParts by mass

Acryalc resi

ranS|t|on poi nt 6
2-hydroxyethyl methacrylate

9.0 Parts by mass

Methyl acrylate

0.5 Parts by mass

Azolsobutyronitrile (AIBN)

1.0 Parts by mass

Number average molecular weight

5,000

Glass transition peoint

60°C

Crosslinking agent

Block isocyanate

(DESMODUR VPLS2253)

20.0 Parts by mass

A chemical conversion solution containing an

aminosilane-based coupling agent was coated on cne surface of a

stainless steel sheet main body (made of No. 4 polish-finished

SUS304) using a roll coater and then dried so as to adjust the

suxface temperature to 100°C to forma chemical convexrsion coating

film having a coating weight of 10 g/m?.

Then, the clear coating material was coated on the surface

of the chemical conversion coating film using a2 bar coater and

baked so as to adjust the surface temperature to 193°C to form

a 3 um thick clear coating £ilm, and thus a clear coated stainless

‘'steel sheet was obtained.




Crosslinking agent 20.0 Parts by mass ( DESMODUR
VPLS2253) A chem cal conversion solution containing an

am nosi | ane-based coupling agent was coated on one
surface of a stainless steel sheet nmain body (nade of
No. 4 polish-finished SUS304) using a roll coater and
then dried so as to adjust thg surface tenperature to
100C to forma chem cal conversion coating film having
a coating weight of 10 g/n2. Then, the clear coating

mat er ivalthvaespeet ad ehe s SWihaceledf ddeehethtaless steel
conversion coating filmusing a bar coater and baked

Site@ts, ttheadgubitdhe: susi Acest P vah WHABIe 936 hothod under
form a 3 pmthick clear coating film and thus a

theanvieahfdnstad Bl esfpesd@ete SlFeet *wamPlt 26196 v humidity
Wth respect to the resulting clear coated stainless

St 8ely, She@tthelnNhé G HAANC e WRSH IPREY R B¥tarfd9HPL & ased on
ring method under the environnent of a tenperature of

Rfatald 217 e ke OHMEtz}’esfgtiﬁgi%e( #ad 4Be0rhlEed based on
e ased

surface resistivity was determn on equation

R e S

equati on

8 Ll RERREE1chO LR AL FLERT LR LA BLOLERY cre cleor
LB HB FERL b o Bnd DT 5. SEIBPREE R oy oo
SRS ER T R AT
tﬁ:ﬂ:ﬁglegg eijs aOSSAerPmng &‘Rgtvé Emé e:?els.szfsleli\;yty of only the clear
coating filmis the value calculated assuming that the resistivity
of the stainless steel sheet main body is 0 and the thickness of
the clear coating film is 5 um. The results are shown in Table
2.

The surface resistivity and the volume resistivity were
measured by a measuring apparatus composed of a tester {(digital
multimeter R6441D manufactured by ADVANTEST CORPORATION) and
electrodes (P-616 manufactured by Kawaguchi Electric Works Co.,
Ltd., main electrode diameter: 50 mm, area of main electrode:
19.63 cn®, inner diameter of outside electrode: 70 mm, outer
diameter of inside electrode: 50 mm). The surface resistivity
of Comparative Example 1 is the value obtained by using a super
insulation tester (R-503 manufactured by Kawaguchi Electric Works
Co., Ltd.}.

(Surface Resistivity) = {o(D + d)/(D - d)} x R (1)



of the stainless steel sheet main body is 0 and the
thickness of the clear coating filmis 5 gm The
results are shown in Table 2. The surface resistivity
and the volune resistivity were nmneasured by a

measuri ng apparatus conposed of a tester (digital

mul ti meter R6441D manuf act ur egy by ADVANTEST

CORPCRATI ON) and el ectrodes (P-616 manufactured by
Kawaguchi El ectric Wrrks Co., Ltd., main el éectrode
(Valmie ResGGmimitanea aR mahh/el ectrode: 19.63 cnR,(2)

i nner di aneter of outside electrode: 70 mm outer

¢ anietreyr afiadneticde ofl ectsode: e bOcPPpde The: somif@cediameter of
resistivity of Conparative Exanple 1 is the val ue
iopiziened Sayt rdsieNORA REACUredNSal @di On t&SiSfakdt 508 main
manuf act ured by Kawaguchi Electric Wrks Co., Ltd.).
levthace Beehst itvi Epicknéhb Dot Ay d)} x R (1) 27
(Volume Resistivity) _ (Rx A/t (2) (D inner

di ameter of outside electrode, d: outer dianeter of

i nside electrode, R neasured val ue of resistance, A
main el ectrode area, t: thickness of sanple) 28
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Table 2
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means net measure
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{Note)
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Examples 2 to 3 and Comparative Examples 1 to 3

In the same manner as in Example 1, except that the content
of the conductive pearl pigment in the clear coating f£film is as
shown in Table 2 in the clear coating material, a clear coated
stainless steel sheet was obtained. In the same manner as in
Example 1, the surface resistivity and the volume resistivity were
measured. The results are shown in Table 2.

The clear coated stainless steel sheets of Examples 1 to
3 wherein the clear coating film contains a specific amount of
the conductive pearl pigment were excellent in conductivity.
Also, the clear coating film had high transparency and the
visibility of the stainless steel sheet main body was
sétisfacto:y._

In contrast, the clear coated stainless steel sheets cf
Comparative Examples 1 and 2 wherein the content of the conductive
pearl pigment in the clear ceoating film is less than 2 parts by
mass had low conductivity.

The clear coated stainless steel sheet of Comparative
Example 3 wherein the content of the conductive pearl pigment in
the clear coating film is 40 parts by mass had low coatability
and the coating material could not be uniformly coated, resulting
in unevenness. Therefore, the test was terminated.

Preferable examples of the present invention have been

described. It isunderstood, however, that the present invention

is not limited to these examples. Additions, omissions,




r-1 4-J a-.i . i 033G UL1" (Note) Synbol in
parenthesis "-" neans not neasure 29 Exanples 2 to 3

and Conparative Exanples 1 to 3 In the sanme manner as

in Exanple 1, except that the content of the

conductive pearl pignment in the clear coating filmis

as shown in Table 2 in the cjgar coating material, a
clear coated stainless steel sheet was obtained. In

the sane manner as in Exanple 1, the surface

Fwsd sittiutiilonsandnthethhekumedl £5t st i i d yearverss mmis wiethout
The results are shown in Table 2. The cl ear coated
dermirtiegs fsbmekhehept 81 of oEXeoppesofl e predwiteithvieheion.
clear coating filmcontains a specific anount of the
oaROGdnNgLe , Pele |1 rpde@itlidin W8 IrfbteX6ehé &indilered as limited by
conductivity. Also, the clear coating film had high
thea S paGSIEY deRe riilbe i oW Ishbiilsi b1 91 ikhe et By MRS 8cope of the
steel sheet main body was satisfactory. In contras?,
abpenabgar1gompted stainless steel sheets of

Conparative Exanples 1 and 2 wherein the content of

the conductive pearl pignment in the clear coating
filmis less than 3 parts by nass had | ow

conductivity. The clear coated stainless steel sheet

of Conparative




Exanpl e 3 wherein the content of the conductive pearl
pignent in the clear coating filmis 40 parts by mass
had | ow coatability and the coating material could
not be uniformy coated, resultiyjg in unevenness.
Therefore, the test was term nated. Preferable
exanpl es of the present invention have been
desdWhhiddclaintediis: under st ood, however, that the present
invention is not limted to these exanpl es.

Addi tions, om ssions, 30 substitutjons, and other
modilf | cat D sArduskve pleatrgisd waHesssteehsisal eonmgismgom t he
spirit or a%ﬁﬁﬂ@ss fcel dheetnn4if ®0dy,iani@n toning film formed on at least
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is Ghatemed is: 1. A conduct ive cl ear coat ed stainless

st eel she sing:.a st tee shee

pody, & clEAPeRgal g SeioPeor BT St yigReprboffarth

sur ﬁmssmwebascd silnge somlmlg@sgltsanéen epdraetianeehasecheilipe coupling
and,gnghem cal conversion coating film betvveen t he

tainl e t eel and the cl. in
i T ah P eI e h VAP Soaits HyS B o 2 to 50
contrfgl/m"s, ei ther or both of an am nosil ane-based

sil ane COH@'quAgc@a%ﬁgtmenaae Sf’ﬁﬁfﬁéﬁ#ééﬁ 985 orfibd i in which

coupl i ng . agent oatin m ca
CondR AGYBAICSHAONHENIRE P ﬁxqsglwlﬁﬁ@cwawouwwvmg a glass transition
point of 30 to 90°C and a number average molecular weight of 3,000 to 50,000 is

crosslinked with a block isocyanate compound,

the clear coating film contains a conductive pearl pigment in an amount of 3
to 30 parts by mass based on 100 parts by mass of the solid content of a thermosetting
resin composition, and

the conductive pearl pigment is made of mica particles coated with metal
oxide, and a content of the metal oxide in the conductive pearl pigment is 40% by mass
or more and 60% by mass or less.




the clear coating filmis made of a thernosetting
resin conposition in which an acrylic resin

contai ning a crosslinking functional group and having
a glass transition point of 30 to 90C and a nunber
aver age nol ecul ar wei ght of 3,000 to 50,000 is
crosslinked with a bl ock isocyaddte conpound, the
clear coating filmcontains a conductive pearl pigment
in an anount of 3 to 30 parts by mass based on 100
parts by mass of the solid content of a thernosetting
resin conposition and the conductive pearl pignent is

gﬂrh%%oﬁﬁcttllvg }:ﬁ:ﬁr &g?eﬁ%gal%&@té@§ bt ac@&ﬂdﬂ{?g to %ﬁﬁjma

con?ent ein e con %Blve ear |
pi ghetibereia thpolearoatnginyconigpga aplyols ingn amount of
| €s8.2532 10 BartsThemasytdhsat orv BOCHEBHyToas eﬁtlmtsahah t@sent of a
steﬁknﬁggﬁf q@&gggﬁﬁgmﬁalclalm 1, wherein the clear

coa fh contal hs a pol yol ef i n-based wax in an
amount of 0.25 to 10 parts by mass based on 100 parts
by mBss Ofhetchgduibive dleaiodtatidistadiless stdehsiesnaebidinggro cbsinn
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acrgming reg8i n in the clear coating filmis also
crosslinked with an anmno resin. 4. The conducti ve

clegr coat fﬁe &fﬂmxgesa V\%tcggl!ed §{%ﬁﬁéss%&%f’§}féka(‘&c&ﬁhﬁ‘?6 any

one of cla ear coatin
conpwd @fsclemguhtp dawBerrin; the elearseaiing filgr contaips %hi?eﬁOﬂ o @y

rmsameal&ezﬁ‘zqm@ Qrtpay fnasdBaseBss 100 drﬁ%y&ﬂésbdfﬁﬁrsbﬁmtontent ofa
t her noset. %@ ﬁln conp05|t|on . The

con E‘PP%‘H@%&‘P% BH%t ai nl ess st eel sheet

according to any one of clainms 1 to 4, which is used
for sa castpgcfdudtit@idarioateditdiRss steel sheet according to any

one of claims 1 to 4, which is used for a casing of a hard disk drive.




