1 CONDUCTI VE CLEAR COATED 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 staihless steel sheet
conprising a stainless steel sheet main body and a
clear coating film on e surface of the

st ai nl e@@g@w@h@@%?ﬂm%@ﬁ%%ﬁ% PEET

used as a material of casings of electric household
appl i ances and el ectroni c equi pnents (see, for

exanpl e, Japanese_Unexami ned Patent l'ication,

Tt Publ | cat | oRAREGRODND- GROBED. TNRRHRG o

Unexam ned Patent Application, First Publication No.
Figdd »fE8hs, Inupnahése Unexamni ned Patent Application,
First Publication No. 2003-154309, and Japanese
Unexaﬁhﬁ@tmmﬁnmp\mﬁ.boarebﬂteﬁtrcsta elbht ocztdtnd Ngainless
2003-154309). The casings of electric household

s&pplli shees wnthesecleani coaing piielm hearve reprenidues ivity.
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

Dascikdptiiparbf tiné i Bébdted Moperties to the stainless
steel sheet. As the nmethod of inparting conductivity

to t hReSéRt IV £3SclebectosReist 9N e@%a8PLE] shaBt Rofiprising

of formng a clear coating film2 containing a
aEhCld 362 stibbl efh£OMRAI A Ody AndPh ) RAVEBEL PAg i1 Formed
on the surface of the stainiess 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, a method 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



stainl ess steel sheet main body (see, for exanple,

Japanese Unexam ned Patent Application, First

Publ i cati on No. 2006-095709) and a method of coating

a clear coating material containing a carbon materi al

as a conductant agent to forma conductive clear

coating filmare known. The cenductive coating film

descri bed in Japanese Unexam ned Patent Application,

First Publication No. 2006-095709 has high

axortdiiotiing tay cendughive £ikhlér tcaipesterdomdgaenetal powder on a
shielding properties. However, this conductive

stoAid g o idtmdlasheepr mhlianbotifal s¢he Coramxayale nglapanese
filmhas |low transparency and the stainless steel
tehesinimid thedyithagpllawatishbi Fityt AisDhicaiiom the.

clear <coating filmcontains a carbon material, since
AQTRs-0HEIOD )M kalnethad arbtaskingl arcliéde cdeting material
coating filmis colored and transparency decreases.
cHiigirAngy avicsiBohi hterikheast ai sbedsctsicedgatieeio form a
mai n body deteriorates and appearance of the clear

SRRLRE 196l e@sS coheehgs etk deberhdnmles. One of
~advantages of the stainless steel sheet is excellent
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utility of the stainless steel sheet may decrease.
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aws of the cle coating fil'm thus becom ng uneasy
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t%%rﬁd%é ic‘fe?a% &on ui%l?;; Egl:%)f'msbiéw transparency and the stainless
steel sheet main body has low visibility, Also, when the clear
coating filmcontains a carbonmaterial, since the carbonmaterial
has a black color, the clear coating film is colored and
transparency decreases. Therefore, visibility of the stainless
stesl sheet maln body deteriorates and appearance of the clear
coated stainless steel sheet deteriorates. One of advantages of
the stainless steel sheet is excellent appearance. Therefore,
when appearance deterjorates, 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



antistatic properties wherein a decrease in visibility

of the stainless steel sheet main body is prevented.

The present invention includes the foll ow ng

constitutions. The first aspect of the present

i nvention pertains to a conductive clear coated

stainl ess steel sheet conprisgng a stainless stee

sheet main body and a clear coating filmformed on at

| east one surface side of the stainless steel sheet
mealenand gay pbf et dheareafois itugpfotvide entanduaigiwe clear coated
conductive pearl pignment in an anmount of 3 to 30

Jtarirsldne meelbatedtohal@igpachdubyivhsyg endughetsobxidibit
content of a thernosetting resin conmposition. The
Iacenditdspetopetrtike phezenh bndestéasepintaisthbibDitheof the
conductive cl ear coated stainless steel sheet

sieseilidied steellhehekitr fhiaspeay, ivhpedvéntéder

conpri ses a chem cal conversion coating film between

the staenpesseftechveReebn TBhOLRASY B¢l £ owimpr
coating film wherein the chem cal conversion coating

dorls®i te@RbaisNs either or both of an am nosil ane-based
silane coupling agent and an epoxysil ane-based sil ane

coupl irfg 298BE. akPE-£08E| Pe MYRESNL qniiﬁﬁ}?rﬁ%ﬁﬂdains to a

conversion coating filmis from2 to 50 ng/neg,

SoRauehkede ¢oaLiNgohikR Wh?@ﬁﬂﬁi'&sgfs%éfeél‘i@é@té&ﬁkgrising a

resin conposition in an acr IC resin
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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 seceond aspact of the present invention pertains to the
conductive clear coated stainless steel sheet described in the
first aspect, which further c¢comprises a chemical conversion
coating film between the =tainless steel sheet main body and the
clear coating film, whexein the chemical conversion coating £ilm
contains either or both of an aminosilana-based silane coupling
agent and an epoxysilane~based silane coupling agent, the coating
weight of the chemical conversion cocating film is from 2 to 50
mg/m?, and the clear coating £ilm is made of a thermosetting resin
composition in which an acrylic resin containing a crosslinking
functional group and having a glass transition point of 30 to 30°C

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



conductive clear coated stainless steel sheet

described in the second aspect, wherein the clear

coating filmcontains a polyolefin-based wax in an

anmount of 0.25 to 10 parts by mass based on 100 parts

by mass of the solid content of a thernosetting resin
conposition. The fourth aspectg of the present

i nvention pertains to the conductive clear coated

stainl ess steel sheet described in the second or

erd2 3l et twithher dilodn isooylane tee siompionntihe cl ear

coating filmis also crosslinked with an am no resin.

The fiTHehtadpechspéct hef phesprbsenyebhvent pet tpemts it to the
the conductive clear coated stainless steel sheet
clesbrdiier idleary coanedobtabrl sesommted D fimat Hcaspadles, in the
wherein the clear coating filmcontains a silica so

sevand ampadt,ofwhddcd nl @ hpaklleaky coasingb @il a6ntQdns a
parts by nass of the solid content of a thernbpsetting

PEBIOL iR esidddPRax Theas abingspe ol 26ftd 1o /By mass based
i nvention pertains to the conductive clear coated

gt 00! RS Shoghasdo¢t e seNiiBedoh Fe b f 2RN¥indd® ting resin
first to fifth aspects, which is used for a casing of

corfpysd tdicgk drive. Effect of the invention The
conducti ve cl ear coated stainless steel sheet of the

Pr esefthel fyEPEh Yidiat Sgwgr@s@ﬁteﬂﬁvgﬂtign%}%@fns to the
antistatic properties, and a decrease In visibility

Shabbt PR coAeth, B HOe U aescribed s e
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
£ilm 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
oneé of the first to fifth aspects, which is used for a casing of
a2 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



Fig. 1 is a sectional view show ng one enbodi nent of a
conductive cl ear coated stainless steel sheet of the
present invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON One enbodi ment of a conductive cl ear coated
stainless steel sheet according to the present
invention will now be describgd. In Fig. 1, a
conductive clear coated stainless steel sheet of the
present enbodi nent is shown. A conductive clear coated
shesthissn dosl ishpeevedtel.t he present enbodi ment
conprises a stainless steel sheet main body 11, a
chem cal conversion coating film12 forned on one
surface side of the stainless steel sheet nain body
11, and a cl eBRIEFaDESGRIPTACN3OFOTHBADRAWING@Ssur f ace
of the chem cal conversion coating film12. As the

st ai nlFegs 4t el asbeetionab body dHowind henecsmabmdimvent of a
cl ear coated stainless steel sheet 10, a sheet nmde of
andueitivieneleast abakeds sshealesBt etbal Ssheet bef usied. present
Chem cal conversion coating film The chem ca
ieeRvahsmQn coating film12 is preferably a coating
filmcontaining either or both of an am nosil ane-based
sil ane coupling agent and an epoxysil ane-based sil ane
coupling agent. If the chem cal conversion coating

film12 conparATREp6pEERREPTEONAOE SREPLIVENPEGNLS iS
fornmed between the stainless steel sheet main body 11

and tBReGd ek m{}:‘ 88 f EbAkd3e1ife A% g&%&% d%tainless steel

chr onat e- uctive clear coated stainless steel

shidge! fxEéQrdPﬁ h%eBrQBQn@' SReBADESH UL PP LNGEBe L d€scribed.

stai nl ess ste
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 11, and a2 clear coating film 13 formed on the surface
of the chemical conversion coating film 12.

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

Chemical conversion coating film

The chemical conversion coating £ilm 12 is preferably a
coating film containing eithexr or both of an aminosilane-based
silane coupling agent and an epoxysilane-based silane coupling.

agent. If the chemical conversion coating film 12 containing



mai n body 11 and the clear coating film 13 can be

enhanced. The am nosil ane-based coupling agent

i ncl udes, for exanple,

N- 2- (am noet hyl ) - 3-.am nopr opyl net hyl di met hoxysi | ane,

N- 2- (am noet hyl ) - 3- am nopropyl tri et hoxysi | ane, and

3-am nopropyl tri net hoxysi | aneg The epoxy-based sil ane
coupl i ng agent includes, for exanple,

2- (3, 4-epoxycycl ohexyl ) et hyl tri nmet hoxysi | ane,

hade el ang pouping agriioxysifleamed aidveen the stainless steel
3-gl yci doxypr opyl net hyl di et hoxysi | ane. The coating
sheeghmadf bduy dleamd adhecohser sicaticgafiimg ¥3,) mnd@-pslluting
preferably from2 to 50 ng/n2. When the coating wei ght
afrorate-dhres cahdaoohires tlacoahted $tdinlldss stleedssheet can
than 2 ng/r2, Jluster and corrosion resistance are

Bd epltyinheddesd edsd aldhestont basvsenigit Staitdakisngteel sheet
wei ght is nore than 50 ng/n2, blistering sonetines

G Bpayn 1henguthaceiebrt Bea€oayi AULMI 131 @44 e denhanced.
boiling water test. The upper limt of the coating

wei gfrhec&mirt&quﬁa%se&eaaﬁlﬁm@ fg@a%t i&@llﬁdéé‘}l E%rlécample,
preferably 30 ng/n2, and nore preferably 10
ﬁnﬁa(%Qéhb@%h?@bgbLaﬁinBBEo gfﬁbéﬁil&£mﬁﬁﬁé&§§hféﬁélng

Im 12 can”be determ ned by neasuring the anount of
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| m The cl coati ng int present
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The epoxy-based silane coupling agent includes, for example,
2-(3, 4-epoxycyclohexyl)ethyltrimethoxysilane,
3-glycidoxypropyltrimethoxysilane, and
3~glycidoxypropylmethyldiethoxysilane.

The coating 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 corrosion resistance are likely to decrease., 1In
contrast, when the coating weight is more than 50 mg/n?, blistering
sometimes occurs on the surface of the coating filmafter aboiling
water test. The upper limit of the coating weight of the chemical
¢conversion coating film 12 is preferably 30 mg/nﬁ, and more
preferably 10 mg/m?.

The coating weight of the chemical conversion coating film

12 can be determined by measuring the amount o¢f SiO; by X-ray

fluorescence analysis.



Conductive Pearl Pignment It is known that the vol une
resistivity (volunme resistivity of the entire |layers
inanmlti-layered structure material) of the

mat eri al nust be 107 O-cmor less (104 to |o7fom so

as to prevent electrification characteristic
(Synthetic Resin, 28 (2), page 14, 1982). The
conductive pearl pignment contained in the clear

coatin film13 is a pearl pigment in which mcais
thrmedodting Fidiml  oxi de having excel | ent
conductivity and excellent transparency. Usually, the
pear | Thiegmdgarhaeatisgr fittmrlsd iim Wwhiec preseat( enbpdirent is a
of an al um num oxi de, a magnesi um oxi de, a silicon
ahiandinge fidm fdomdwiinéngoapeandpcbive hpedikepigment and a
sheet -shaped mca particles is coated with a netal
heémoseSrdnga reednl cpmgoehtibas hi gh transparency and
al so has conductivity. The netal oxide is not

Gpebidtiival PealrilniPtigdenfs t he nmetal oxide, for

exanpl e, one or nore kinds of netal oxides selected

from CThelgkavpnordnsi shengloime r&s Dkt e t AMvolURY resistivity
oxi de, indium oxide and zinc oxide are preferred.

Jthehet bat aboveayei@l i @eltialayeged, sbr@Bture material) of
conductivity and high transparency can be obtai ned.

theemgeBienl Rhsthse B7ah. &xidle 1dxd ha pdopdugd? ’Bﬁecﬁﬁaéé as to
pigment is preferably 40% by mass or nore. Wen th

prevkatte Nici ﬁi%ﬁﬁ:ﬁhh&ﬁé@eb?séféZs%%ﬂeﬁ%)ﬂé'sin, 28 (2),

mass, it is difficult to ensure conduCtivity
p&oat eat 9bgbhe netal oxide in the conductive pearl
pi gmant I's preferably 60% by mass or |ess. \Wen the

cont efihe Qonductive pearl pigment contained in the cleaxr 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
flucrine compound, or the like) as sheet-shaped mica particles
is goated 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
oxide, 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 obtained.

The content of the metal oxide in the conductive pearl

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



the netal oxide is nore than 60% by mass, it becones

di sadvant ageous in view of cost because the coverage

of mca is saturated. The content of the nmetal oxide

in the conductive pearl pignment nay be 100% by nass.

When the content of the netal oxide is 100% by nmass,

it nmeans the conductive netal goxide itself. As the
conductive pearl pignment, comercially avail able

conductive pearl pignments can be used. For exanple, a
Yuynagtalaxideeds|leusghiean 4O8chy amsd, nbt ds ADEMcult to ensure
(manuf actured by Merck Japan Ltd.) is commercially
corsductlwityAs a conductive oxi de having high

transparency, for exanple, a tin/antinony-based oxide

such Tas Tobténtnafuthetmeesl byxMé slibighd dMaidrdtalve pearl
Corporation) is commercially available. The content

pofgnidne dengdrefévebpeadls piyoneBs of 14es Ol ghlen €hatdédPtent of
film13 is from3 to 30 parts by mass, and nore

thechiertal) yxideodsSmbee 16hpar £6% by RESs, RS askindd)0

parts by nass of the solid content of a thernbpsetting
diesidvateapeduti on. vidiert beseopbemhse Hhd RRveRRYECLEMRIca is
pearl pignent is less than 3 parts by mass,

saenedetiqvity is not inproved because of insufficient

contact between conductive pearl particles. |

n
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pigment is nore than 30 parts by nmass, con I Vi
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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 film 13 is from 3 to 30 parts by mass, and more preferably
from 5 to 15 parts by mass, based on 100 parf.s 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




The thernosetting resin conposition is preferably a

resin in which an acrylic resin having a crosslinking
functional group (hereinafter abbreviated to acrylic

resin) is crosslinked wwth a block isocyanate

conpound. When the thernosetting resin conposition is

the above resin, the conductiwe clear coated

stai nl ess steel sheet 10 can be nade free of chromate

and also flaw resistance, weathering resistance and

naes canduesistiagcet twlenchearmuaviaty fille B asslsathinaged and
functional groups are one or nore kinds of functiona

gl s poatebditied devarbolythoayld gookpbidicarddihe conductive
group and an al koxysilane group or the like. The

Eleit i codms] Btalrdf@sabiteeNaghbe® 00 deterebpsskisnki ng
functional groups per one nolecule. The acrylic resin

Tl5e EncQ] MR Re@fi natcompagti £qda ki nd of a
nonfuncti onal acryl nononmer and at |east one kind of

funct ijeRathe PROSEREind %m%&&be%%ne@é »ﬂrémmry a resin
i ncl udes, for exanple, an aliphatic acrylate or

&Y ‘}th':.%ha&ﬂi Bétcﬁbyl%kbcbe &%n 'T‘FéJM 3%3‘/&@5 Flnkﬁﬁ‘)fhnctlonal group
acrylate, isopropyl acrylate,” n-butyl acrylate,

Gt aRBY kLR ea B h&érfﬂé‘%s\irﬂt @s @EBﬁEllnked with

nmet hacryl ate, 1sopropyl nethdacryl ate, but yl

dRRRG! Y n%t'aeg%hﬁégﬁdﬂetm yél‘?é % Bt Mg resin

acryl at e, cl ohex acryl ate

a&g&gwoat 8s %@ng@%e%eg&ﬁ f upgt {:SHahcﬁwgnaiear coated
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monomer roxyl group, a non

Jyﬁgﬂﬂéé% %§e2?X¥h8é€“Po g@& % TR ¥ree of chromate and also
flaw resistance, weathering resistance and chemical resistance
can be improved.

The cxosslinking functicnal 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 cne
molecule.

The acrylic resin is a copolymer of at least one kind of
a nonfunctional acryl monomer and at least one kind ¢f functional
mononer.

The nonfunctional acryl moncmer 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



havi ng an al koxysi | ane group. The nonomer having a
hydr oxyl group includes, for exanple, a hydroxyal kyl
ester such as 2-hydroxyethyl acrylate, 2-hydroxyethyl
nmet hacryl ate, hydroxypropyl acrylate, and

hydr oxypropyl nethacrylate, and a | actone-nodified
hydr oxyl group-containing acyyl nononer (for exanple,
manuf actured by Daicel Chem cal Industries, Ltd.
under the trade nanmes of PLACSEL FML to FMb and FA-1

net e ylatkhe cyoiohex vhaae ngl st eardymdphgrylpmetbhadgiate, or
for exanple, acrylic acid, nethacrylic acid, itaconic
beouoyl metdfaarydatsh. and fumaric acid. The nononer

havi ng an al koxysi | ane group includes, for exanple,

vi ny| Bixiampilleexys thenfunat ondl nehdmay dirkcdnuele andbnomer having
nmet hacryl oxypropyl tri net hoxysi |l ane. The acrylic resin

ARy dRe xQ0 PPt HE) iaZRensméh hardhiyes dEBY grotperaddamenomer
t he nonfunctional acryl nononer and the functiona

HE I lan  ENecody3N amenaieipi. ncl udes, for exanpl e,
met hyl vinyl ether; ethyl vinyl ether; n-propyl vinyl

et her Thia- R dhe ¥ iAW ingeh NeF o611y §eBEE Suehudss SiEvkedRample,

and a-net hyl styrene; and "acryl'am de-based nononers

S Uk 1aMsd@r sNeRELBYDOhaarykeatAG1 ABfy1ate,

di acetoneacrylamde. 11 The glass transition point of

ziJ?{yd%rxx)eitwleﬁxie%hh%rg&sEs; ggggré{:ga{:ﬁgyi oaQPﬂa@@,d and

nore préferably from50 to case ©

ISRERHREL, BRRRELI01ES, ARV LYEBhEhoRtELAd nyerony
&f% QE%E%%EnQBg acryl moncmer {for example, manufactured by
Daicel Chemical Industzies, Ltd. under the trade names of PLACSEL
FM1 to FM5 and FA-1 to FA-5).

The monomexr 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 oa-methylstyrene; and

acrylamide-based monomers such as acrylamide,

N-methylolacrylamide, and diacetoneacrylamide.



the surface increases to a tenperature within the

range from80 to 100C due to heat generated upon

wor ki ng. When the glass transition point of the

acrylic resinis lower than 30 C, the clear coating

film 13 sonetinmes adheres to a nold as a result of
softening. \Wen the glass trgpnsition point of the

acrylic resin is higher than 90C, pinholes and |ack

of leveling tend to occur. The conposition of the

acryl ithe ediagsmayabeigppnopointeby thel actellisoresitias

adj ust the glass transition tenperature of the
mesfd nab e Eren\8 6 o S0l e, admy end N ge e fERabOybesm 50 to 90°C,
average nol ecul ar wei ght of the acrylic resin is

I eher édsy JF e6h8in(80s1iP ads iy thadcdRdectiwd enebirycoated
from4, 000 to 10,000. Wen the nunber average

SR ieNWsy sveeldhadt tthe rACEY]de JR%AY hfid| @FS tehpBrature of
3,000, reactivity with the block isocyanate conpound

tIRCeRFAT et ba DEE XS YBRBEYatArbO RANE t1d Q&hge from 80
coating film 13. Wen the nunber average nol ecul ar

e c 'cﬁxem%"oeth%ngéﬁegggedsﬁb&ﬁnkoﬁﬁhﬂ?' | ien the glass
decreases and thus it becones difficult To obtain the

t r an
tlaeR0, t‘i%?l %ﬂe 8 y H@écrgffc R e 1@‘18%@9?:61?}1 86 ut the clear

wel ght IC re can be adjus
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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 acxylic 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 £ilm 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).



di phenyl met hane dii socyanate, xylylene diisocyanate,
and napht hal ene diisocyanate; aliphatic diisocyanates
such as hexanet hyl ene diisocyanate and di nmer acid

di i socyanate; alicyclic diisocyanates such as

I sophozone diisocyanate and cycl ohexane dii socyanat e;
and burette-type adducts and 1é'socyanule ring-type
adduct s of the polyisocyanates, which are bl ocked

wi th bl ock agents such as phenols, oxines, active

et hylzepesck 8 serpanhéslc@dfipodrdd ag@ @ﬁosé‘l‘ﬂnl@i&ﬁ?é@eﬁi- capable
An organic tin catalyst such as dibutyltin dilaurate
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hard and fl aw . ]
blocked with block agents such as phencls, oximes, active

methylenes, e-caprolactams, triazoles, and pyrazoles. An
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
ccﬁpound include, for example, DESMODUR BL1100, DESMODUR
BL1265MPA/X, DESMODUR VPLS2253, DESMODUR BL3475BS/SN, DESMODUR
BL3272MPA, DESMODUR BL337(0MPA, DESMODUR BL4265SN, DESMORSUM 2170,
and SUMIDUR 3175 (all of which are manufactured by Sumika Bayer
Urethane Co., Ltd,); DULANATE 17B-60PX, DULANATE TPA-BBOX,
DULANATE MP-B60X, and DULANATE MF-KE60X {all of which are
" manufactured by Asahi Kasei Chemicals Corporation); BURNOCK
DBR-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



resistance is nore inproved, the acrylic resin is
preferably crosslinked using, as the crosslinking

agent, not only the block isocyanate conpound, but

also an amno resin (a nelam ne resin). The am no

resin is a generic nane for a resin obtained by an

addi tion reaction of an am nojgonpound (nel am ne,

guanani ne, urea) and fornmal dehyde (formalin) and

nodi fication of the reaction product with an al cohol.
Zpedi {2kl exdmilieh taher eahufaothindd hyngipponePobparetiaane
benzoguanam ne resin, a urea resin, a butylated urea
IrdhstryCbuj Yital.¢d UTeesebabtRd soeyahate @inpalndsmiy be used
resin, an acetoguananine resin, and a

Yoo hex yirg wandtinae iohesi n. OF these resins, a

nmelamne resin is preferred in view of fingerprint

st ai nigigidecthet aNey EbAViRGSESIANTE WeEbhisd A and flaw
resi stance. The nelamine resin is classified into a

it aaiced i RFenempieebl, 8ReNabryYiAtAssIR| Al ferably
resin, an isobutylated nelamne resin and a m xed
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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 according to the kind
of alcohol used for modification.

Specific examples of the methylated melamine resin include
CYMEL 300, CYMEL 301, CYMEL 303, CYMEL 350, CYMEL 370, CY¥MEL 771,
CYMEL 325, CYMEL 327, CYMEL 703, CYMEL 712, CYMEL 715, CYMEL 7031,

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



SUPERBECKAM N L- 105 (manufactured by Daini ppon | nk and

Chem cal s, Incorporated); and MELAN 522, MELAN 523,

MELAN 620, MELAN 622, and MELAN 623 (all of which are

manuf actured by Hitachi Chemical Co., Ltd.). Specific
exanpl es of the n-butylated nel am ne resin include

MYCOAT 506 and MYCOAT 508 (alijg of which are

manufactured by Mtsui Cytec, Ltd.); U VAN 20SB,

U- VAN 20SE, U VAN 21R, U VAN 22R, U VAN 122, U VAN

CZHUEL B NANCYHEL 254/ANYMED, 204 VAYMELS 210, \GYMER 202 AN CYMEL
28-60, U VAN 20HS, U VAN 2020, U VAN 2021, U VAN 2028,

209 (G1VANE wh2eh(atd mahuiibcohred bytirtifueicCuted, Byrd. ) ; LUWIPAL
Mtsui Chemcals, Inc.); PLASTOPAL EBS 100A,
PEASTIOR PAD 0 6, PIASTERAL 04680 BLURLASLOPAR, BUWBPARNGTZ, and
PLASTOPAL CB (all of which are manufactured by BASF

LORpPAL , 0 BPERAFGEAMKch- 82@, mShRERBEGKAW By LBASS, Corp.) ;
SUPERBECKAM N L-117, SUPERBECKAM N L-127, and
SHPEIRBECGHIMINL - L0 4 Gaabalthcohizel beDal el pon [ AR atkdethdyicals,
Dai ni ppon I nk and Chem cals, Incorporated); MELAN

Blor L2 aMal ABLAROs2JELNANGRS, amlaNELA, SR00RN 622,
(all "of which are manufactured by Hitachi Chem ca

&30 MEERS- §23 ana 1TESAG N 3020nad EBALENEe3QR Hi@RBhi Chemical
TESAZI NE 3036 (all of which are manufactured by

¢d taghig Kasei  Polymer Co., Ltd.). Specific exanples

of the 1sobutylated nelam ne resin 15 include U VAN

T e A T e A A
M 208 AR RECEET YO R P KA i radfirdd by mitsui
L SBELEAM N Lyl Q058N SARFREESMWAN 21R, v-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 Mitsul Chemicals, Inc.):
PLASTOPAL 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 {all of which are manufactured by Dainippon Ink and
Chemicals, Incorporated); MELAN 21A, MELAN 22, MELAN 220, MELAN
2000, and MELAN B000 {2ll of which are manufactured by Hitachi
Chemical Co., Ltd.); and TESAZINE 2020, TESAZINE 3021, and
TESAZINE 3036 {all of which are manufactured by Hitachi Kaseil

Polymer Co., Ltd.).

Specific examples of the isobutylated melamine resin




L-125 (all of which are manufactured by Daini ppon Ink

and Chem cals, Incorporated); PLASTOPAL EBS 4001,

PLASTOPAL FI B, PLASTOPAL H731B, and PLASTOPAL LRB324

(all of which are manufactured by BASF Corp.) ; MELAN

27, MELAN 28, MELAN 28D, MELAN 245, MELAN 265, MELAN

269, and MELAN 289 (all of which are manufactured by

Hi tachi Chem cal Co.,, Ltd.); and TESAZI NE 3027,

TESAZI NE 3028, TESAZI NE 3029, TESAZI NE 3030, and
THESAAENE-BE8 60R( alHvadf 62 DeWANré2RpudVAN B@0e d7 AN 361, U-VAN
Hi tachi Kasai Polyner Co., Ltd.). Specific exanples

1065 ,t e-vaNx edecably | ptexN i aymiaiel UTeyRN 206t| ydel fVElhich azre
267, CYMEL 285, CYMEL 232, CYMEL 235, CYMEL 236,

raYMflacddBedC¥VEM L REdi ENdic2bd, AR XUPEKBHIRAMIN G-821,
CYMEL 202, and CYMEL 207 (all of whi ch are

SurrRBRCKuMed by1Whl ssupEbeckaMhl o) 11 hesfl BUFERBECKAMIN
resins may be used al one or in conbination.

p-4bsi Qaliing F\a@Xi dhea gl eRinePREERBed | by dad ifcH ably and
contains a polyolefin-based wax. Wien the clear

c%ﬁltllcaqsfl Rk43p6LRtalNs pLRSTELAY O @f Imaas%mpm FIB,

lubricity |ncreases as conpared with the case of

PEBSPERAD A75Yn) UBRL CRIASPORRE NEREGAL! (4110 SONMICH e

cl'ear coated sfain ess st eel et 10 1s exc
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pol'ye WE%EH B@F%‘)ﬁﬁ;n@éﬁﬁ%ﬁﬁg ald & wéla‘zfih §re
méﬁﬁk ureéﬁ%?hf%a %t &gemlcal Co., Ltd.); and TESAZINE 3027,
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 236,
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 alcne or in combination.
Lubricating Wax

The clear coating film 13 preferxably contains a
polyclefin-based wax. When the clear coating film 13 contains
- the polyolefin-based wax, lubricity increases as compared with
the cage of using an oily lubricant and the resulting conductive

clear coated stainless steel sheet 10 is excellent inworkability.



Is worked, the tenperature of the coating film

i ncreases due to heat generated upon working and

frictional heat. Therefore, the nelting point of the

pol yol ef i n--based wax is preferably from70 to 160C

When the nelting point of the polyolef in-based wax is

| oner than 70C, excellent chargacteristics as a solid

| ubricating additive sonetimes cannot be exhibited

when the pol yol efin-based wax is softened or nelted

upon \livek prdyolénntrbesae| vaxngimpoivdes offdihexample,

pol yol efi n-based wax is higher than 160C, hard

Ipattdad rreon-baisetl eaxbbesaohf agsepanaffin ctmixrocrystalline,
characteristics deteriorate, and thus high
pudrjetihiviliehye , s anEt pakgecAphohebuebiné ned. The acid

val ue of the pol yol efin-based wax is preferably from

0 to RAenVWied ddiriatiidrey alleerofodtted pRlaallefsisnsbaskdsheet 10
wax is nore than 30, conpatibility with the

itshebirreal t tHg Je@Pdratt@eF thetddtGmaseinaiifickéases due to
becones uneasy for the polyolefin-based wax to

Héitl g6t Yat é@ ApoPwdPRL Sy HrCer DEt 1 Hifal Bl NOThék8Fore, the
and thus workability of the conductive clear coated

mell ¥4 Rbepsi st &8t thRepL1 0818 RLbABSd RRGOTBSprefarably from 70
insufficient. The content of the polyol efin-based wax
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of G 593599 ¢$hAbALERSSL §Y nSOBSL than 160°C, hard particles
exist on the surface and friction characteristics deteriorats,
and thus high workability scometimes cannot be cobtained.

The acid value of the polyclefin-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
polyoclefin-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 polyclefin-based wax in the clear coating
film 13 is preferably fxrom 0.25 to 10 parts by mass based on 100

parts by mass of the s0lid content of a thermosetting resin

composition. When the content of the polyolefin-based wax is less



10 sonetines deteriorates. Silica Sol The clear

coating film 13 can contain a silica sol in which

silica particles have a particle size of nanoneter

(nm) level. |If the clear coating film 13 contains the
silica sol, hardness, flaw resistance and fingerprint
staining resistance of the cpoating filmare inproved.

The content of the silica sol is preferably from2.0

to 10 parts by mass, and nore preferably from3.0 to

an s peyrtsady, malsas edookabODipyr sembyimas sbatomde

solid content of a thernbsetting resin conposition.

ANarf fild ecxint eWhenf thidacmitienda isomoire kass 10hpar@s by mass,
parts by mass, flaw resistance and hardness are

dresadniniesise plccudbe pnt hheceukgatei SEnofie tbanidd fibln sand the
by mass, workability tends to deteriorate. The clear
appRiaragickl b dide MNdUSHIRGS cTasE atdn ttslllistiaiQl esdChte8F sheet
l evel i ng agents, defoamers, antioxidants, ultraviolet
labseimeife sdaktet-@birAeggent s, and silane coupling

agents. It may also contain an epoxy resin, a
sihliicgoregiresin, a fluorine resin, a polyester, and

the like. The thickness of the clear coating film 13

is preferaidar cfa%‘E@nl& £01:4 Q 308hn WS 1 2t § LKL $9108 0 which

the clear coating film18 13 1s less than 1 pm a
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not surficiently exert ability of t

SOV, SRR I 4 ST B SHIEEL 20, nordness,
£08w' FREPYELncdNERS! Efngerprint staining resistance of the
coating film are improved.

The content of the silica seol 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 furthexr 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 resin, a flucrine 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



t hi ckness of the clear coating film13 is nore than 10
gm the lubricating function of the clear coating
film13 is saturated and it may becone difficult to
formthe clear coating film Method for Production An
exanpl e of a nethod for production of the above
conductive clear coated staijgess steel sheet will

now be described. The nethod for production of the
conductive clear coated stainless steel sheet 10 is
hotid Lessethdm 1thime, folhbwd cgt Examfunetion dheheethedr coating
for production of this exanple, first, the stainless
£ibell3heetnomisufifddy eht lys esubiadt 8Adt WoBkKBOMILy of the
pretreatment such as al kali degreasing, or etching

eviducatn wacicl eadr coatedketdin g steeahgheetl 10 deteriorates,
conversion solution containing either or both of an

AN g)05Hea@endRgedve 0y Psbgt B te BiHbtAbe improved. When the
epoxysi | ane-based coupling agent is coated on the

tiRiMHeRSS oFt €Bk c3HLLtcoR Thdadyinl 13 aedeEéeéhé@ i®nh, the
a chem cal conversion coating film 12.
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products can be used. The conmerci'ally  avail
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M%Eﬁéd @egcgggdggggonPARccnr 19 3757, and PARCOAT 3970
of which are manufactured by N hon Parkerizing

SRR £ g e —
c§8Q¥eééé€QdS£{£ 8fd%s steel sheet will now be described. The
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 solution containing either or
both of an aminosilane-based coupling agent and an
epoxysilane-based coupling agent is coated on the stainless steal
sheet main body 11, and dried to form a chemical conversion coating
film 12.

As the chemical cenversion 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



for exanple, a spray coating nethod, a roll coating

nmet hod, a bar coating nethod, a curtain flow coating

nmet hod and an el ectrostatic coating nmethod can be

enpl oyed. The drying tenperature (the surface

tenperature) of the chem cal conversion solution is
preferably adjusted within ajgange from60 to 140C

Next, a clear coating material is coated on the

surface of the chem cal conversion coating film 12

3797 draret] PARERAR) 3970 (dlk afstiah dergi manufaciacred iy Nihon
resin is crosslinked with a block isocyanate conpound

Parkarimindg der, posedtl ) poard ATSURIEASI {hanufactured by Nippon
Consequently, a clear coating film 13 containing a

Eaoimiald.ve Ligear,l pignent and a thernosetting resin
conposition is fornmed to obtain a conductive clear

coat edhsShahstss of erlatsirethtOchdiecs] egoneddidty solution,
material is a coating material which contains a

fondusinbye, Reaprapi iiing ABLAGHY |d oleStdht hdhmeekod, a bar
i socyanate conpound and a sol vent as essentia

SEHTINREE EhodNd cuSAnCAIdWRLBEL an§HethD i bi 1t rostatic
the bl ock isocyanate conmpound or an amino resin, a

JlielehelRoBasgd E@X$§?ﬂ09951|ica sol or the Ilike as

opti onal conponents. h Tespect to the proportion of
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crossrli un% i ONe

nkKi ng ohal group of the acrylic resin.
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 compositicon.
Consequently, a clear coating film 13 containing a conductive
pearl pigment and a thermosetting resin composition is formed to
obtain a conductive clear cocated 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 essentlal 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 components.

With respect to the proportion of the acrylic resin and the

‘block isocyanate in the clear coating material, the proportion



The clear coating material can contain the curing

catal yst of the bl ock isocyanate conpound so as to

shorten the tine required to formthe clear coating
film13. Exanples of the curing catal yst of the block

i socyanate include di-n-butyltin oxide, n-dibutyltin
chloride, di-n-butyltin dilagate, di-n-butyltin

di acetate, di-n-octyltin oxide, di-n-octyltin

dilaurate, and tetra n-butyltin. . \Wen the clear
@6a¥h¢1glwma§ﬁ gonvRi ¥ preferablycfoen|§ rkitsy2afemel , more
the amno resin in addition to the block isocyanate
poeferakly themcdnt dist 106 ndle andrpartisivlidaiy peeferably from
coating material is preferably from 10 to 40 parts by

freg o Gritimole e gecedr lah ) of ridm ¢6ossl Bokiag tfankyional group
mass, based on 100 parts by mass of the solid content

of the sorylic meesdinn. When the content of the ami no

resin in the clear coating material is less than 10

part s Ine ohssy ddabincemaséatar camnoohtbin WM coarengloatalyst
i nproved. Wen the content is nore than 40 parts by

ofishe Hliocksiemd yarmst Decapeand isbid < ubtshor tiedy thé B&me required
clear coating film 13. Wen the clear coating materi al
oiaimtHehelagirnecbeshy, £ishnee. the curing tine (the
baking tine) of the acrylic resin tends to be
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be mxed. |If the clear coating material contains the
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time can be shoft ened. As the curing catal yst of the
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catal ys an anm ne-'based cafal yst are use
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cat al yst
When the clear coating material contains, as the

crosslinking agent, the amino resin in addition to the block
isccyanate compound, the content of the amine resin in the clear
coating material is preferably from 10 to 40 parts by mass, and
nore 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 clear coating material contains the apino 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




preferred because the effect of shortening the baking
time is particularly exerted. The anobunt of the
curing catalyst of the amno resin is preferably from
0.5 to 5 parts by nass, and nore preferably from 1 to
2 parts by mass, based on 100 parts by mass of the
total amount of the acrylic gesin, the block

i socyanate conpound and the amino resin. Wen the
anmount of the curing catalyst of the amino resin is
reigss taemi). thepanirsinhy tiamescahehet BHotbeaéd anount of
the acrylic resin, the block isocyanate conpound and
t he alisncheesuning <] year b€ bye nasino tdesioyr fog éxample, a
soneti nes cannot be shortened. Wen the amount is

gulforiitascbd ppased kutaagyst amy kakinline~elseldneatalyst are used.
resul ting conductive clear coated stainless steel

chetlestOchenlysthp dai-aidlafediedul\then o Beigtpaseqoditalyst is
mat eri al contains the polyolefin-based wax, the

AR D Peldatls® théeellebheof Pohyst &hifg bASE hbalBdnd Time is
preferably fromO0.1 to 7.0 pm Wen the ~average

RaitiiceardiyZ @ x@b-tbe pol yol ef i n-based wax is nore than
7.0 pm disSpersibility of the polyol efin-based wax in

the cipgar am6Qati 88 £hd r@:&g’ixﬁét@éﬂﬁfﬁ@%f W) di®o resin is

average particle size of the polydlefin-based wax is
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conduct | ear  coated stainfess st sheet™ 1
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oW&P@E%@ﬁXgardgé{‘& e block isocyanate compound and the amino
resin.

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 amino 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
polyolefin-based wax, the average particle size ¢f the
polyolefin-based wax is preferably from 0.1 to 7.0 pym. 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 £11m 13 deteriorate.s. When the average particle size of

the polyolefin-based wax is less than 0.1 ym, workability of the



organosilica sol. The organosilica sol is a colloid

solution in which a nanoneter-sized colloidal silica

is stably dispersed in an organic solvent. Exanples

of the organosilica sol include MA-ST-M | PA-ST

EG ST, EG ZL, NPC- ST, DVAC- ST, DMAC- ST-ZL, XBA-ST, and

M BK-ST (all of which are magwifactured by N ssan

Chem cal Industries, Ltd.). These organosilica sols

may be used al one or in conmbination. As a nethod of

rcesi 1 ning hsoraweeri veoailieay mabeedaktathdéesansteakt singet 10

as that of coating the chem cal conversion solution is

depdt beiratlde, conductive cl ear coated stainl ess steel

sheet 10 described above has conductivity enough to

exhi bigheanthet ale&r PEDPEEG iftefitklelReiaistathe silica sol,

charge can be sufficiently dissipated and the

e asiyr oAUy aatelke a0 A¥eNbeJprdperedeny ad@hd Ngn

film13 is a filmcontaining a specific anmount of a
sdmeapeanl. pigment and is therefore excellent in

transparency and thus a decrease in visibility of the

Stainh%%ﬁor@hﬁ%biihéstsaﬁiBsb?d¥oiﬂoié S AYEHE%in which a
Therefore, this conductive clear coated stainless

rdrRflersieql .10 819%68LheRE 11 B22PRCREARTE: dPSpertied £ an

conducti ve cl ear coated stal nless steel Sheet” 10 I s

éﬁgéﬁ?$'g%ﬁvg=@_as a casing of electronic equiprment in
I C

t he adhesi on of dust may cause failures. The

COMCUERUEIELSRE (375 en Sk T RLE o WS IR-38-4 Trncsr,
EG-S8T, BG-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 same-
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 peaz) pigment and is therefore excellent in
transparencj and thus a decrease in visibility of the stainless

steel sheet mainbody 11 is prevented. Therefore, thisconductive

clear coated stainless steel sheet 10 is excellent in appearance.



hard di sk drives. The present invention is not limted

to the above enbodinents. For exanple, in the above

enbodi ments, while a chenical conversion coating film

and a clear coating filmwere forned on one surface

of a stainless steel sheet main body, a chem ca

conversion coating filmand a=lear coating film nmay

be forned on both surfaces of the stainless stee

sheet main body. In the enbodi ments described above,

the condhci ictmductdve chabekcrididibeasnieeelstsdleishhat 10 is
the chem cal conversion coating filmforned between

dilitest Fonl €86 & eckashifgt ofitd e dibh ian @quigmetltean which the
coating film but may not have the chemical conversion

RNIsiRG & f ldstEMeabse ExElpte:.l Theacdilictiefkeldear coated
flask equi pped with a thernoneter, a refl ux

STRIHABSEN stacs! EESE, 1@ 1N ORI GufivRaCEoRNdsd &bt Qedling of
gas-introduci ng tube, toluene and butyl acetate were

ehar gedkl Arigash anmount shown in Table 1 and, after
heating to 110C and stirring while bubbling a

ni troggg fagsert Madaheion IR 1R #iR above
styrene, n-butyl nethacrylate, 2-hydroxyethyl

eﬁﬁbaiﬁﬁﬁkgte’Fégﬂéﬁgwﬁi(ag€¥$%ﬁﬂmébove odiments, while a

azobi si sobutyronitri was added dropw se
B4l SUherfLAE AT 490 8 ofEP N5Rr1no Eitm vere
SBERAR BRonf ph e B! ETREL RS (e MG Hhag ooy,
cgemilcgfncélrf)vlrearts',ilo% -%%%grﬁ%nhlm and a c¢lear coating 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.

EXAMPILES

Example 1

In a four-necked £lask equipped with a thermometer, a reflux
‘condensexr, a stirrer, a dropping funnel and a nitrogen
gas—introeducing tube, toluene and butyl acetate ware 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 azobisisobutyronitrile (AIEN)



Furthernore, a bl ock isocyanate "DESMODUR VPLS2253"

(manuf actured by Sum ka Bayer Urethane Co., Ltd., NCO
content: 10.5% by mass) as a curing agent was m xed

to obtain a clear coating material. Then, 5.0 parts

by mass of M NATEC 40CM (manufactured by Merck Japan

Ltd., a pignent in which a flgke-shaped mca (min
conmponent: Si2) is coated with tin oxide and anti nony
oxide, the total of the content of tin oxide and the

wof kededadrapiiisosy=0RiRird S Alfeet thiddcbyp@sion af dropwise
conductive pearl pignent and 2.0 parts by nass of a
fadyol i, mIpasegds Veur e P akddetihyh & ttheVae abdi bAgwas performed
melting point of 120C and a particle size of 2 pm
YErthdlissald tangerBehvdethl M Hire @dr obeathng §eL@fich of an
in each amount  descri bed above based on 100 parts by

ABSH 1 A8 rednt 199hhd50608E eRt n Ok —vo 1 8f TO S&iniddiEnt .
resin conmposition. 25 "Table 1 Toluene 25.0 Parts by

Mass R rAeekdl 8§ Bfofk PRESSydNa BRIV vPLS22537
acrylate 16.0 Pafts by mass Styrene 5.0 Parts by mass

Qﬁhydeéloxyet REBYYLahid by S cRbrREs  ASEUL | d@Sidheent

acr arts by nass

B L e
mxt 81,

Then, 5.0 parts by mass of MINATEC 40CM (manufactured by

m

Merck Japan 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 polyolefin-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 ccating material. in each amount

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

centent of a thermosetting resin composition.



G ass transition point 60C Bl ock isocyanate

Cr ossl i nki ng
VPLS2253) A

agent 20.0 Parts by nmass
chem cal

( DSMODUR
conversion sol ution containing an

amno s ilane-based coupling agent was coated on one

surface of a
No. 4 polish-

then dried s

stai nl ess stee
finished SUS3049susing a rol
0 as to adjust the

sheet main body (rmade of

coater and

surface tenperature to

100C to forma chem cal conversion coating film having

Bakbaitl ng wei ght of 10 g/ n2. Then, the clear coating
———hetertatr—was—coatet—onr—the QU|fauU of—the—gherm—cal

conversion cloating fil muBslngna bar coater drab.Obbkes by mass

so as to adjp
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equation (2).

vol une reS| fivity ternine
étl.h\./alcg:%l

e%ﬁ%gggts by mass

st eel sheet
vol unme resi 9

Th d
to@;%ﬁh%%?e Salﬁear W%% s?t
t fil
B REF e oar Ccont b4

0:@1%arts by mass

st ai nl ess st
that the thi

d |
VLY o oAEFYE
cul at ¢

tivity of
eel sheet 1s the value ca

i cknd¥8LFPUSYEOHHTiFR (ATEN,
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of only the

F: nme I‘E
Ccl ear

Rumber average molecular weight

5,000

Glass transition point

60°C

Crosslinking agent

Block isocyanate

(DESMCDUR VPLS2253)

20.0 Parts by mass

A chemical conversion solution containing an

aminosilane-based coupling agent was coated on ona 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

surface temperature to 100°C to forma chemical convexsion 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 a bar coater and

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

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

‘steel sheet was obtained.




coating filmis the value cal cul ated assum ng that the
resistivity of the stainless steel sheet main body is

0 and the thickness of the clear coating filmis 5

{m The results are shown in Table 2. The surface
resistivity and the volunme resistivity were nmneasured

by a neasuring apparatus conpgsed of a tester (digital

mul ti met er R6441D manuf actured by ADVANTEST

CORPCRATI ON) and el ectrodes (P-616 manufactured by
Kawagifith £spect doVbhésre@ultingt dlganmioatedestabubess steel
di aneter: 50 mm area of main electrode: 19.63 cn®,

Sheesr, dhanetsisttdnouweisdecat@otd byea diubng rangenethod under
di aneter of inside electrode: 50 mm). The surface

trhess iesvii v bhipen dfo Canpeampe r veufx afpf 8°Q drsd sheeVat iree humidity
obt ai ned by using a super insulation tester (R 503

o B0kacing athehytKavagfdie EeetbtieiyPries deternihdd)based on
(Surface Resistivity) - {n(D+ d)/(D- d)} x R (1) 27
datplvien Resi sid \dHey FoIuhR XefétivR)y (as detefmined based on
di aneter of outside electrode, d: outer dianeter of

dqisitdene| 2! r e, value 28K 861 Vit ¢ Qaef dd eSSl eitiirespect

main electrode area, t: thickness of sanple) 28
tEPPhE At 1 PENINAP cdated stBih®ess steel sheet and only the clear
coating film. The volume resistivity of the entire clear coated
stainless steel sheet is the value calculated assuming that the
thickness is 0.4 mm. The volume resistivity of only the clear
coating film is 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 uym. 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 cm’, 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 sui::er
insulation tester (R-503 manufactured by Kawaguchi Electric Works
Co., Ltd.).

(Surface Resistivity) = {n{D + d)/(D - d)} x R (1)
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27
{Volume Resistivity) = (R x A)/t (2)

(D: inner diameter of outside electrode, d: outer diameter of
inside electrode, R: measured value of resistance, A: main

electrode area, t: thickness of sample)
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Table 2

- 0T % ZO'T | 0T % 20°T | 40T x P9°€ | 40T » TG°F | 30T % T6'9 | wITF burieoo
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j99ys T[oals sumToA
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C m>-H11 UQ Yl (Note) Synbol in parenthesis
"-° means not neasure 29 Exanples 2 to 3 and
Conparative Exanples 1 to 3 In the same nanner as in
Exanpl e 1, except that the content of the conductive
pearl pignent in the clear coating filmis as shown
in Table 2 in the clear coatigyg material, a clear
coated stainless steel sheet was obtained. in the
same manner as in Exanple 1, the surface resistivity
Exsanptlies 2oltwnd mesdi Sbmpatgtive cExampbes ekl . tdhk results
are shown in Table 2. The cl ear coated stainless steel

sheet Enofhdosamel eandet @s Invibwample Lheextert thadt theg content
filmcontains a specific anount of the conductive

ofeghk pogdwotivepeaicelibeenti tncdneludidar tpatiAbgsbilm is as
the clear coating filmhad high transparency and the

sHcHnPiihi T¥b0E 2 hbn siri RIRSS shatinghretesbaDd, bodylewms coatad
satisfactory. In contrast, the clear coated stainless

staqellosReetselfl sh68PALSt b¥EaBXdP| @ thandadeWh@hfie® 2s in
the content of the conductive pearl pignment in the

Exa8@M eCOAt hB G urifaBel Sed £561 +1 BN aRd RMd $oDyme FRS3sBATity were
|'ow conduct i vi ty. The clear coated stainless steel

mel8eked CAARAFShIME fPAEHAS We@e bhe content of

the conductive pearl pignent in the clear coating
filmegeddn O LS ed RIS ihAG ds0WteRat 8RbbLEYof 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
sétisfactOry.

In contrasgst, the clear coated stainless steel sheets of
Comparative Examples 1 and 2 wherein the content of the conductive
pearl pigment in the clear coating film is less than 3 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 is understood, however, that the present invention

is not limited to these examples. Additions, omissions,



and the coating material could not be uniformy

coated, resulting 1in unevenness. Therefore, the test

was term nated. Preferable exanples of the present

i nvention have been described. It is understood,

however, that the present invention is not limted to

t hese exanpl es. Additions, omgssions, 30

substitutions, and other nodifications can be made

wi t hout departing fromthe spirit or scope of the
subesdtutiionsnt cod. otAeromddifigatidmes icarerite omdes widthout
to be considered as [imted by the foregoing

dsmtiipiy drohuthies sphkyt| om sedpdyof hehe qapssarit tiwrention.
appended clainms. 31 What is clainmed is: 1. A
outhdilnigl e, ctikarimenitddnsi aimdtetd Bé einsiieated as limited by
conprising: a stainless steel sheet nmain body and a
tHe8br 6§81 h§ BefddriTptiionneec A% ahl Y casti teebguHageope of the
side of the stainless steel sheet main body, the
aPRakiegoatilbifsti | m contai ning a conductive pearl

pignent in an anobunt of 3 to 30 parts by mass based on

100 parts by mass of the solid content of a
thernosetting resin conposition. 2. The conductive

cl ear coated stainless steel sheet according to claim

1, further conprising a chem cal conversion coating

film between the stainless steel sheet main body and

the clear coating film wherein the chem ca

conversion coating filmcontains either or both of an

am nosi | ane- based sil ane coupling agent and an



epoxysi | ane-based sil ane coupling agent, a coating

wei ght of the chem cal conversion coating film is
from2 to 50 ng/nR2, the clear coating filmis made of
a thernosetting resin conposition in which an acrylic
resin containing a crosslinking functional group and
having a glass transition poiq# of 30 to 90 C and a
nunber average nol ecul ar weight of 3,000 to 50,000 is
crosslinked with a bl ock i socyanate conmpound. 32 3.
Whet chndelciine clsar coated stainl ess steel sheet
according to claim?2, wherein the clear coating film
contains a polyolefin-based wax in an anount of 0.25
to 10 parts by nmass based on 100 parts by nass of the

B0l i d xeph@ndét Dfe a1bheCHRTekd il 18 st E6TRASERE Qikprising:
4. The conductive clear coated stainless steel sheet

accor @i BgaihPe6baitBed Shedt Wi BoBy2Bn@W ¥1keaf 884fing film
in the clear coating filmis also crosslinked with an

B bRSAE - Lenst! BRe CONSLILL 4§ o6l értt@%tt%‘inihébné@éél sheet

steel sheet according to any one of claims 2 to 4,
he clear coating filmcontains a silica so
I'n an anount of 2 to 10 parts by nass based on 100

partstmé [‘—Iﬁﬁiroéoél?fn@"firﬂnc&ﬁ i Hg & DGR Blarl
resin conpositron e con I% é% clear ?oated
AT BTy 7565 B MBS T pores

b%rrrlné{s?s of the solid content of a thermosetting resin composition.

2. The conductive clear coated stainless steel sheet according
to claim 1, further comprising a chemical conversion coating film
between the stainless steel sheet main body and the clear coating
film, wherein )

the chemical conversion coating f£ilm contains either orx
both of an aminosilane-based silane coupling agent and an
epoxysilane-based silane coupling agent,

a coating weight of the chemical conversion coating film
is from 2 to 50 mg/m?,

the clear coating film is made of a thermosetting resin
composition in which an acrylic resin containing a crosslinking
functional group and having a glass transition point of 30 to 80°C

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

crosslinked with a block isocyanate compound.
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3. The conductive clear coated stainless steel sheet according
teo claim 2, wherxein the clear coating film contains a
polyolefin-based wax in am amount of 0.25 to 10 parts by mass based

on 100 parts by mass of the solid content of a thermosetting resin

composition.

4, The conductive clear coated stainless steel sheet according
. to claim 2 or 3, wherein an acrylic resin in the clear coating

film is also crosslipnked with an amino resin.

5. The conductive clear coated stainless steel sheet according
to any one of claims 2 to 4, 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,

. 6. The conductive clear coated stainless steel sheet according

to any one of claims 1 to 5, which is used for a casing of a hard

disk drive.




