23 June 2005 1 METALLIC PLATE MATERI AL FOR ELECTRICYELECTRONIC_I%ﬁTRUNENT
AND ELECTRI ¢/ ELECTRONI C | NSTRUVENT US| NG SANE BACKGROUNDZ £ t he
I nvention The present invention relates to a‘netallic plate material which
is a mterial for, for exanple. a casing for containing, parts of an
electric/ electronic instrunent. Mre specifically, the present invention
relates to a netallic plate material which 10 conprises a resin-coated
metallic plate material being good in garthing properties, shield
properties agai nst el ectromagnetic waves, formabilities, sliding

properties. resistance to solvent ' f

el o, MEFASEAG POATEMIERRI S, Hp ALEGTRIC/ BritirathircCRiSRtiate ki

el ectric/el ectroni CpyRenREe?RL.2cTRONTCOINSTRUNENT f USINGaBAHR, forming a
metallic thin plate having a surface coating. 20 In form ng perfornmed in
that case, it has becone general to wuse volatile press oil in order to
omt a process of cleaning after Fﬁﬁﬁﬁhﬂaﬁﬂﬂ ng. Therefore, it is required
that the resin-coated netallic thin plate should have good formabilities.

in sone cygedd off ehe Imvdntdons prefornmed using ordinary presssoil, and in
t hat 25 case, solvent de

reasi ng, need be per. { =
mol di ng. Ther eFBPePrFFePg i‘PE‘B“ i é,&ttf[& ﬁa?ot%g{ %e%bﬁ%l? Efgﬁggﬁ%%l
havi ng a sifehC e sCaakhRarsAPUESr Nafier laingilanca casimgy énrscoftalmingsi ng
of a machi ne wherein nodul ar conmponents are fre en&{?\'/]: attac$ﬁg ti)lor
det ached Daamsaoficam edantio/ed o8 tEonL B ATty MAE S ARPETFIERELY -
i nt egrat eqst ' | ' ; Laehetaté ataoTalnwinely in a
casing, | &H%ngghlﬁ?e%‘}%ﬁﬁgfa? %lgﬁrg?g%&e%o?&?ﬁg rre[gl lic thin plate having
a surfece congatiises ahwesdnhavatgdometallitPlptpaataniab beingeg9pdsln
Further, in aqrder that the appe ' n Ok at ed
by finger g, 8PP ]\ﬁﬁénsﬁi‘lgﬁﬁ;’g&)ﬁ%ﬁ %?s Q%gsr{?grsolggg?b??ﬂi&%ﬁé%%i red
that the Gasidi) ShAnaB1Devees palitangpropertiegerpsshstancetesslyeatse to
seraches. 5 Thus, a resin-coated netallic thin plate having a surface
coating usd®for producing a casing for an electric/electronic instrunent
needs to be good in fornabilities, resistance to solvents, sliding
properties, resistance to fingerprints, resistance to scratches, etc. 10
I n order tRxdeeAxtihe requirements as above, a resin-coated netallic plate /

material is uSadUENPr cHCNGIG, & bsiig £0al boptainingupatos. of
Therefore, a casing nade of a resin-coated netallic pl a%_e rrat%:‘:la?r cannot

be eart hedramiwhakinds eheiletirics/eloctkenis dhstrments L6159 Bherties
agai nst el ect ranagnet | ves Ju | eglihl pAGERCHa9Rhg &l kapFhSe Of
parts - of eq’?ﬁpﬁTec'/ oﬁ%iacﬁeﬁ&ar&gﬁent co%t ai ned in t§he casi ng. The
shield projsatdmry. agai nst el ectromagneti c waves and earthing properties of
the resin-coated netallic

| at terial be .i : : oh
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decr easi ng, 4191884186 Preddeilahiretder abo orebt atmroee shefecteamingalteror der

to deal with the above-nentioned problens, ther s, heen _propo
r esi n- coatmuessramaliding | Fherageeey 4t W Eﬁqﬂﬁﬁng ﬁ%";‘ta earggﬁ'gr 8§gﬁ%%nent ,
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agent such as netallic soap, netallic powder, or I%gghlt%pomger xed
into (see phosmawel Adrex drs nequeﬁitusmab?‘?@a‘?aﬁ 25§01 153D 6’8"‘5?‘."El here
has begn 3l 5o, PropRsssh Sad GdE G bR Ed) bieC plickiotmad aster pross-
molding. Therefore, it i1s also required that the metallic thin

plate having a surface coating should have resistance to solvents.
For a casing of a machine wherein modular components are
frequently attached to or detached from a main body, like a
30 personal computer wherein an integrated-type disc drive 1s
attached to or detached from a main body in a casing, 1t is required
that the surface of the metallic thin plate having a surface
coating should have good sliding properties.



material to which netallic particles are added (see Japangéeg SQgggosxam' ned
Pat ent Publication No. Hei 9-255759, Japanese Unexam ned cation

No. Hei 11-140345, etc.). However, the prior art as above has the

foll owi ng problenms: For exanple, when a netallic plate material is forned,
an 23 June 2005 3 electrically-conductive agent such as netallic powder
contained in aresin coating may fall off by the resin coating, which
formse a surface of the netallic plate gaterial, being rubbed by a nol ding
machi ne, and/or by the plate material being transformed. The 5 netallic
powder that hag fallen Qff o [ | [ | A& RAPGISE ON
drive porti ons%‘H'F%bﬁFt'sngogﬁg’éléln%r i’%e&a? t rorﬁﬂ\cc&icafs:!t&r E%g%t g’i n g casi ng,
and meke gaeasteslhi-atalowy Fangerprintsuandt £ havs wen on ingtrneentiis

bl aces vhesgeahach et $& reRyiEandtiet Foe SRErPICHEHA hevtby Bladel
di stri-buti nfﬁ.}uﬁl&g‘gfi heCthhiuC dhkYstanductbvacegenesal f éct s the electrical
2 e e

conduct i vitt ctrical conductivity varies to a | arqge defc‘;éfga
accord§ng to t'husl,aecrefinrebated mekakbls fhimlaje having a; ce

cvery desieakipenEReaTtet praficAd o SERER For o R o) e T

every desi9% ectroml c instrunent may not be able to
be eart hedpalt ruiel® hledm @b baegosd hy. faemabilitEsanDresimtpicertaHE

| NVENTI ON An obj ect of the present invention.i 0.0r @yl I'lic
pl ate nat mlé?lenjéf(?at &d-1ging g’l’F"@'l‘E@t‘FFcaFF?-gggh&?%t F\F}E‘E\F(gxgtéﬁﬁr?gg?r ng whi ch

does not GRINY ﬂv%qﬁ& | la¥c- C@Rdyctive agent in the form of
: an? |ch6'!|':£sa(\5t‘=rr'I

particles good in earthing propertie 25 shi el r i es
agai ns6 el ect r dmagmdeic taamest theokpgHLER PBEF a§|‘?’éﬁ‘ﬁ‘§’ 5t Eﬁsﬁf‘?@ggmﬁ%
resi stance 1o .sqlyvent i el egbwevéL| egefieratly Sa rreeint
usi ng thi o S gﬁpﬁtzﬁ 3&1:%1% g‘l%. izllFrefdorder to at tgi n _the ag_gve OQLSCt ,

the presendodtiantscns@aiomyi Fberafareald Faspngirds of 3 Tesidr can

el ectric/el ectronic . instrunment .conpri.gi s, Caplacdammbel | ic plate
materi al . B&HRG Biate é'é#r?rgﬁgt ic%ngontagi %gﬁgﬂs?&r esin, at least one
subst ance gOAdtdIN By Ghiibitena shieddofuaction: Preperties Agai3ssune
2005 4 epoxy-based resin, and urethape-base | GRUH43 in
t he adBunte G@Q‘@W%?‘Y“ﬁrﬁ"ﬁ“ ?Eﬁ??ﬁ%ﬁfeiﬁé#ﬁ%ng%&nt 01;% sr%,-:-? to§20
mass % ange the desifr fOA 1 iR ittt condained diS tiwe cBskpgther,

the present invention provides an electric/electronic inst lyng
this metallic pitee eshhetd prapemies qseéeﬂtpﬁlﬁ&ta?’“ﬁ%%%t‘lgﬁﬂl G 1

is a schematig j.ll rat 628 nf-ehateasretaglibhpl goe hfaterdnd. of
friction o?a%ﬁfjéréq E&E%gﬁtllér%&soéfﬁgtﬁ%ges g scaemat ic_ill uat rﬁi £ of g device
for measurésy be Hmpaioset byaimprowing ithe ¢lertzirad; foRtueFigity R e 4
schematic illustration of a devi f asylésPasingt fife Sdéghtaw) o aperties
of a PBsi FeHRiRPLHE %%%ﬁgrcgéggséeﬁ?gnagf In exanp

e of a

metal |ic phPéetriBaE esisnamuealithereots heTpres st ordedh tProf a#l‘tit%tfl? a
schematic illustratjion show an exa f ?&gpcyge@ Y SR datBdd
met hod (reveee-meptiened P qf—’f“é‘ é’%é glﬂgc‘f,éen% o Ustration show ng an
exanpl e Ofmﬁaij?i)éfﬁ’fﬂtépﬂ&f&ﬁiépmﬁlﬁimcnbr(m.alasGta\l!ﬁ'.‘lm; qumponpnts 5
schematic Illustration show ng an exaagpl e of i‘eoéﬁﬁcaﬁ AP ljacati on
met hod (r ewater-selublenpolymer wax haying, &h, Stration Show hg an
exanplz% Ofdln(ilinry agent such as metallic go0ap, metal],ic powder. or

graphite powder mixed into (see Japanese Unexamined Patent

publication No., Heli 5-320685).
There has been also proposed a resin-coated metallic plate

material to which metallic particles are added (see Japanese
30 Unexamined Patent Publication No. Hei 9-255759, Japanese

Unexamined Patent Publication No. Hei 11-140345, etc.).
However, the prior art as above has the following problems:

For example, when a metallic plate material is formed, an




25 anot her top-feed application nethod (natural potation); Gd F 9is a
%g uae #@%d :

schematic illustration showi ng the shape of a No. 4 Ford I n
JI'S I C 5400. DETAI LED DESCRI PTION 30 In the metallic plate nmateri al
according to the present invention, an electrically-conductive agent as
menti oned above is not mxed into a resin coating that coats a surface of
a netallic plate. However, the resin coating itself has electrical 23 June
2005 5 conductivity. In addition, it hag also good ornmabilities and good
sliding properties. Prior to describing the conposition and other features

of the resgin, cqati what ne s_ Lndi r i 5
above wi | P%E@ﬁﬁéﬁ%é&?“&f‘?’gi‘,%a%f%ﬁ! ?glgexa%%% | PIE'E}IE gg, tL%ain%%
coeffici eqln &fredin Coa@inghmdy FapncsEn sy thiar resin adatting,swhidbefaxins
resin coating 2 is adopted. As shown in FIG_1 he cqeffjcient

[rToti on PesWeEaos of e ReEabhiaBLaFatat K18 L DRLAG 1 had By Al Piing,

cont act or Lch i b. § 21 di etrans ESFEES S TH

agai nst tF@c\sﬂl}'rn?dceaiﬁggsygs?hgcgéfe?ﬁgmagégfia{d brﬁaeftﬂg I ilé p? ate materitgl W th

a | oads of meA@1gfic powdénthat hascfaXlsrcof £ may gome dntoaiacs

g
contactor 3 in a direction indicated b rh i Jal ue
F100 15 O BEreda1en,arive ROTHERIS ot paitel iEs il 8 EREELE Pl tiord
coeffi ci eqing¥rumentCtin0a icasifgl, | 8hd mdkeethe ehettrhe/ekeatronipl ate
material has better formabilities. The shield properties against

el ect r onaddatramgnte dalfyncédPRni ng properties of a resin-coated netallic
plate materi al evakyat Bdabinhhecetaes tepk RESSTéstitoabl the
E‘iﬁ::an }:hﬁ%g le?:?':e yaky¥at 8dalink ¢ ?ﬁ

resin coating, ectrical conductivity o e resin coating 2 is
eval upd ed candudtdwidy enly etdhe piaces wherefheejegitiealdvrronduptive

showmn in FIG %i fégal L Vaend hﬁ%@%mﬂ@a&g%ﬂsﬁhﬂ

t . c ]
el ect roma@f?(ﬂ'} C veS and eart properties of a resin-coated
met al | i ¢ piladctricailay -donduetivecugendt affpptehthel edeetEdpakonductivity of

the resin coati .,and the gboyesaid conp oot Ll regi gt S
measur ed \ﬁqqg‘%?t{}g& re Ehe, €, °§¥§§-85‘? hgg ngag%%g}'%grg%gigshgéi%gf% and of
5mMm in r glgifed S AREHENEEcatRe Nflatde Themdfomd, thd0caeing wadeiok 2 of
a netallic plate material wi.ith a | oad 05_ 500__dof ang Eh?tla ggr%ﬁgt i s made
to fld8 bihke Platematerial doge Bok gLIRN BP.BLeFFEAE/FLCPRINES pr esent

i nvent i on,iﬂg#@eé&oqg AR edrifed weeavbb9 aeniizet phackli CPHe resistance of
the 23 June 200 resin coating 2 is 100 12 or _snaller.

Lt is r
desi r abl e elmutridielantraniccinstrupant may faofbe ghlente rbé‘sﬁﬁrgga&i%*g 2 s
50 O or smaller.. The slidi perties of a resin coating 2 axe eval uated
5 by the coers ﬁ)(r:]iaecn °0€11Tt?°|c%%sg'h8éfter sliding neasured with a device
showmn in FIG 3. Specifically, the contactor 3 shown in FIG 1 is

conpressed against th C f ' '%n?ﬁ“f a |load of 20 g¢f,
and i A%t hat state, theggaﬁﬁgtﬁﬁ)§mﬁ% an cofréek back 10 five
tines at a spegh @bjectdbs. thelpeesehbelwvmition dit tofprovide anmetalktasur ed
to thereby evaluate the sliding properties. FLG S of the
metal |ic mlate materipl cpatsdywidb a2 ﬁ&ﬁ%’&&ﬁf‘#ﬁ%ﬁ@“‘gﬁ?%ﬂggé&
i1 Tustrat ;%Tﬁha[ﬁln? UP&ctPhaLS {BY 8bhthihasn @ dtricyAyMomRiuctdzehagent ace
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of a neta ate 1 as a substrate is coated with a, resin co?%i

whi oh wi | 1in Bbediam phannticdes . vd WALER LA 960 A RARALIT PEOREH &57 aﬁd
;?g ihgg eﬁ}E]%’iéfE‘B‘iopfe%&‘égf afd Ok 1668 LbALREL LS wiVesPe6irahnoNEsieThey
sliding properties and resistance to solvents, and provide an
electric/elactronic instrument using this metallic plate
material. |
In order to attain the above object, the present invention
30 provides a metallic plate material for an electric/electronic
instrument comprising a resin-coated metallic plate material,
wherein the resin coating contains, as resin, at least one

substance chosen from a group consisting of acrylic-based resin,



appropriately, in accordance with the use for the to-be-pr ed 8
netallic plate nmaterial. For exanple, a gal vani zed st eel p§§;ﬁ¥¥i§—g§
stainless steel plate, an alum numplate, a variety of alum num all oy

pl ates, a copper plate, a copper alloy plate etc. can be wused. The resin
coating 2 needs to contain, as essential conponents, 25 resin, water and a
| ubricant, which will be described later. The thickness of the resin
coating 2 needs to be 0.05 to 5 pm Thea resin consists of any one of
acrylic-based resins, epoxy-based resins and urethane-based resins, or a
mixture ofed il yiadiP8sth A1 urlditldiie - rihelt r8B1AC T Mld GoRASAM Sl Ratr OF
exanpl e, acrylfate resin, nethacrylate resin, nethyl nethacrylate resin,

i sopropy| imwtheaamphateof rietions50anass chramsk aydulrigantnin e, apgyny o€sin,
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resin, forggx@mpu.e, polyether urethane resin, polycarbonate urethane
resin, eta. can be used. It is an essential requirenent that the resin

coating 2 5 cdmuhher wiher pregentydavendign: p fif #8r ensur¥ng that the
resin coaty Ifﬁ&t@ri I 4V i T c\\8igfe contai ned
in the resél#]g?:%%jt%&% |sn§'%?g'r'11§g to telu%itng ggignmsigetam!rh\r,\gll S because
when the awatexiadf. water contained in the resin coating 2 is less than 1
mass 4, it nmakes the electrical to conductivity worse, and therefore nakes
the earthing properties and the shield properties against el ectronmagnetic
waves worse. On the ot pRIEreDESCRIPTION: OFMTHE: DRARENGSr contained in the
resin coating 2 is nore than 50 nass t ance

4, it k t i [
LT vaR0s oot o0 Fithy 110 & earamabte i ussrpsita oh e derles s Hasahbing of
wat er contgi eshd ek IR te e £52H13M ioF h kesid @Bagifg: A |ubricant, which

I s anot her essential conponent, is a conponent for i n}?rovi ng the
formabilities dIGhH3 dx edechemate J1lustyation af & Aavice FOMEARNILRT  he

| ubri cant ﬁ%t | - 1ddy, ! Mo I3 Felsindkbadag.to be 0.1 to 20
mass % 20 iezils igég'uég’%\%g%jl%ﬁgﬂg#oﬂunt c?f t he Iubrlgcant contained in
the resin coatiFKE.23ibs hesshemmil @ 11 Ivedgakionhef codevice far mgasnriedi on

(k) of the_resi oating 2 i,s |arger 0. i,ch nmeans that the
abovelﬁentﬁ%ﬁeﬂfm ipﬁg’ﬁeré;af@cto%ieg no@l(r)‘btcg’lnr%%h'sat i sfactorily. On the
ot her hand, wherrd.he stiowsa cfosshec2bibniot amexanpdeaahedetallie pdste
coating 2 is nope than 20 mass % the contact el rical resistance (an
aver age ofm3a% Jarﬂf-'é'?rdr?é"&s&"e&%ﬁ Pfﬁﬁaﬂ%agggfnitggg\'/er 100 LZ, which
means that the prs et jiyCal ginuidhitctd Villasthration showingadn rcaiuple wirae, so
that the shield properties against el ectronagnetic ,waves or the 30

eart hi ng frokkomiwe apddsationmedhody (F4VeIPRFOLAEIORthe desirabl e

amount, of the | i Qe | 3 1hRe tratiBnCBRbWISy ahn iekampld 0£18 nass
% AsEPhe Iubriﬂ(.:itagn't %alg_% igli ew of t derirle ation t(l)1 wat er ?hi nnabl e 23 June
2005 a coatopreEand appdicatdonc mietdod dnatpradedotatirBldi ng the resin
coating 2, for e & | ubri t ' eSnl t8h: eRhmpie of

| ubri cant that E%('ag'ﬁsgbar Saegcﬁ?ub%'lgr Héhggﬁggg\‘sgpﬁa}%ﬁg gj’élrml Si ?y?ng agent
to form anugstier iop-Feiek iappliieations meithsd mevexgesrotatiordnpl e,

pol yet hyl ene wax carnauba _wax,| Vol,i araffi LCr | LEne
wax, pol ytet raﬁ#%r%é‘tsn)ﬂ Sehematic '%St%ﬁgPPng%ggn‘éﬁnggé“ﬂéﬁt 1?%ned.
The t Bkckngssripdy ityp Jasid a3RAlicad 131 methbangadtugaher8tAtiiony;Sandn.

V\hen.tﬁe thi ckness of the resin coati nf 2is smaller . O tti_‘an 91 05 g:rtnat he
coefficient of BiGct d§ Acashematirt hlIngtrrtien showing the shape

No. 4 Ford cup specified in JIS K 5400.

DETAILED DESCRIPTION
30 In the metallic plate material according to the present
invention. an electrically-conductive agent as mentioned above
is not mixed into a resin coating that coats a surface of ametalllc

plate. However, the resin coating itself has electrical




shown in FIG 3 is larger than 0.5, which nmeans that the sljdin

properties of the surface of the produced netallic plate 2005

wor se. When the thickness of the resin coating 2 is larger than 5 pm the
contact electrical resistance of the resin coating 5 2 (an average of

resi stances neasured at 100 places) is over 100 O, which neans that the
el ectrical conductivity of the resin coating 2 is wirse, so that the
shield properties against electronagnetic waves or the earthing properties
cannot be obtained satisfactorily. The desirable thickness of the resin
0 coating 2is 0.1 to 2 m It is desirable that th esi |

further cmﬂdﬂﬂ?xi"éﬁg orlm@%ﬁm'aﬁﬁ a%n8s8R 9?8@1 $eEhEb PR LY dna
acrylan1d &igpihgnp gcrylan1de conmpounds as mentioned below. In

t hat case, con uct|V|ty of the resin coating 2 further
i nproves. ! 5 | Priterdtei dabbzibm the conpeRitdons and ofBerheatuesd Afhed

|nthereS|n coatin % han 5
s s, FO5Ln At BBR e REpFLFFa i 1BUIECUIGH thio pfopesiied
the ffeicﬁq‘?é:‘;'% L B o mor o, ot S“C{‘hes“b“a”ce o o mounds

| | | () u ,
for exanple, ofdrst. nﬁq‘eﬂﬂaé-%nf’gef"EBﬁB%gﬁﬁieﬁhog ?%#%e %rffe@r?;

bi saeryl a @@tpq-@ aniret Eﬁbﬁi@ﬂﬁ?eofsﬁhéoﬁatfacél-of a resin
met hyl ol a%% am% e%ﬁa}& nme hylseRe sul fonat e acIt%.l am de,

i sopr opy| aoating ae;l.sea@.opz:ad.lunbs 289wy I F &e&hqr@%q*%f’ﬁng 2
ey ur gy, SOUCR 9.9, UGS SUkhYS pAREGh, tBRECHARLEABhED Can | DT OV

t he el ect resin coating 2. i s desirabl e that
the apgunt of @@Qd&ﬁfﬂ]ﬂﬁcu uenagenor Iomigingd ian tﬁﬁ’é; gdops €6 iy 2 is

in the range o0 5 to 30 mass t h S e
above- nentjt‘bﬁé&mﬁiéﬁﬁf*ﬁl‘ﬁ?mpm a‘?ﬁﬁﬁot‘ 1-b obé al rri‘tt'é"da.ga‘!it)|:':slé g'gt%?%‘ijﬁg]me
it is norg tdyaR md@alBas %aatbemaearsaamsthmsmaémfs 100 \@r.s eln Otk
exanpl e, when a resin-coated netallic ate . mater 0

sur f ace- acﬂﬂﬂﬁ@:aﬁ@ﬁ‘?elfn(ﬁﬁé raandmedoto E‘B?’& 'ill’%\ﬁc'n%ﬁcﬁﬁgsa&?n &;%m&?jg%a in
boi | ed trlﬁﬁﬁ{g énrnﬂtw&g hb8sGesd N arpat vasudi BAM &/ dy ohtainadl ene
, SO that € resi n atl ng decreases % 10 nass

The
desi r 25l e mnmaueffidients @Jrﬁﬁ@é-ia’@t i age‘ﬂie‘boﬁﬂ%l?ﬁﬂf‘fe’rf“t%t ;%;'
coating is_3 taq 20, m et ot #RAA1110b1a%xaMRAterDONI ONi C
surface- acﬁ’f’vcétlagen Bs I:“su%]@% 3¢ Al k%éﬁﬁno et hyl ene adduti:)t s and hi gher
al cohol etHyd e ted (mam&hm:stiml on surface-active to agents such as

hi gher al cohol ter suI fat ep{fe%igl benzeag eiBEEQEﬁEgnﬁti‘edwﬁ*ﬂgein@' cohol

phosphat e: and Ct 1 \Pe agents suc her al kyl am ne,

al kyl tri nPéMhiy?Tﬁ?Bbuﬁtiabtotaa(i&ammatcﬂywtqlmmplla.ﬂ:y matanialnean) t
etc. can be us

is desirable to use_an nt 75
or Cn 2011 dr VEIRRESE T Eheee MRtRIoTEARGICE AL ER G EhE et biEr AE)
agents and,{4eng %tl'e%ﬂc%ir ESf@u@EtviMey agthexawin coaningd imnevaluated
thereby inprove the electrical conductivit The netalld.c pg)Aa‘;jg ag{,ﬁal
accor di ng hiothhecqnmtmlqcm-'éﬁﬂﬂ-oﬁﬁﬁ%sﬁﬂ‘ﬁ/ﬁ%ﬂSW° 1@” Aqs ' ng
mat eri al ijcl n 30 the conponents for formng a resin coati ng as

rrentloned ove,  onto the surface of the netallic plate 1, with Ptckness
of 0.5 to 5 mSpecifiabkiy athe Sthmdtmnﬁﬁllwm’éﬂ &#GPFQNM{‘@

t hi nnabl e 23 June {005 I%B coat | QQ.E‘EEES%E" m fhet@atiegprateri al

wher e?d  cHYTh ove-explained resin, |ubricant, and
surf ace- aGhd #&riage arn be é@&!ﬂﬂd):eda:md theseheétrical condusiohity of the

resin coating., and the abovesald contact electrical resistance
is measured with a tester 5 in a state that a steel probe 4 having

an end of Smm in radius is compressed against the gurface of a

30 resin coating 2 of a metallic plate material with a load of 500
gf and that a current is made to flow between a metallic plate
1 and the steel probe 4. In the present invention, it is

considered good when the contact electrical resistance of the




such as-a curing agent for curing the resin are dissolved gé E diﬁ@ﬁgsed I n
water. What is desirable as the water t4nnable coating ma € n

enul sion coating materi al wherein each of the above-nentioned conponents
is dispersed as enulsion particles in water as a conti nuous phase. The

wat er thinnable coating material is applied onto the 10 netallic plate. As
an application nethod, a bottomup nethod (reverse rotation) shown in FIG
5, a top-feed nethod (natural rotation) shown in FIG 6. another top-feed
met hod (reverse rotation) shown in FIG 7, another top-feed nethod

t | tati h in FIG B, etg. ' ot
1571 desi Femim AuRCIaGE AR (RRF AATIHEaroRY ERORES i aaple thiat

met hods. A @1t @esiQhhBs &B! Ehé atesin paringl 2 Lhe50
anount of V)Ze}g%lhé%ft&to%e conponents is determ ned so that the ambunts of
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or more of those resins.
30 As an acrylic-based resin, for example, acrylate resin,

methacrylate resin, methyl methacrylate resin, isopropyl
methacrylate resin, etc. can be used. As an epoxy-based resin,
for example , bisphenol A epoxy resin, acrylic modified epoxy resin,
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subst ancE2-TRE "AnDuUnt "of a base resin and the anpunt of _an acryl am de
substmncamanat b water contatnefctn theerarbnodtinhdasl FRPE P25 ¥+ which
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® /20 " This is bacause when the amount of the lubricant contained
in the resin coating 2 1s less than 0.1 mass %, the coefficient
of friction (pk) of the resin coating 2 is larger than 0.3, which
means that the above-mentioned beneficial effect is not obtalned
satigfactorily. On the other hand, when the amount of the
25 lubricant contained in the resin coating 2 iz more than 20 mass %,
the contact electrical resistance (an average of resistances
measured at 100 places) is over 100 2, which means that the
electrical conductivity of the resin coating 2 is worse, so that
the shield properties against elestromagnetic waves or the
30 earthing properties cannot be obtained satisfactorily. The
desirable amount of the lubricant contained in the resin coating
2 1s 0.5 to 10 mass %.
As the lubricant, in view of the relation to water thinnable
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coating materials (described later) used for forming the resin
coating 2, for example, 2 lubricant that dissolves in water, or
a lubricant that is dispersed in water by using a suitable
emulsifying agent té form an emulsion is desirable. As such
5 1lubricants, for example, polyethylene wax, carnauba wax, lgnolin,
paraffin wax, microcrystalline wax, polytetrafluorosthylene,
polyvinyl fluoride, etc. can be mentioned. "

The thickness of the resin coating 2 is arxranged to be 0.05
to 5 pm. When the thickness of the resin coating 2 is smaller

0 than 0.05 um, the coefficient of friction measured with the device
shown in FIG. 3 is larger than 0.5, which means that the sliding
properties of the surface of the produced metallic plate material
are worse. When the thickness of the resin coating 2 is larger
than 5 ym, the contact electrical resistancs of the regin coating

5 2 (an average of resistances measured at 100 places) is over 100
Q, which means that the electrical conductivity of the resin
coating 2 is worse, sd that the shield properties against
elactromagnetic waves or the earthing properties cannot be
sbtained gatisfactorily. The desirable thickness of the resin

0 ocoating 2 is 0.1 to 2 pm.

It ig dasirable that the resin coating 2 further contains
one or more substances chosen from acrylamide, polyacrylamide and
acrylamide compounds as mentioned below. In that case, the
electrical conductivity of the resin coating 2 further improves.

'5 It is desirable that the amount of such subgtance contained
in the resin coating 2 is 5 mass ¥ or more, because when it is
legs than 5 mass %, the above-mentioned beneficial effect cannot
be obtained safisfautorily. The more desirable amount of such
gsubstance contained in the resin coating 2 1s 30 mass % or more.

i0 As the acrylamide compounds, for example, one or more
acrylamide compounds chosen from methylene bisacrylamide, 2~
acrylamide-2-methylpropane sulfonate, N~-methylolacrylamide,
N-methylene sulfonate acrylamide, N-isopropylacrylamide, etc.
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can be used. |

The resin coating 2 may further contain a surface-active
agent, because it also can improve the electrical conductivity
of the resin coating 2.

5 It i8 desirable that the amount of the surface-activg agent
contained in the resin coating 2 is in the range of 0.5 to 30 mass &.
When it is less than 0.5 mass &, the above—mentionedhenqﬂcial
effect cannot be obtained satisfactorily. When it is more than
30 mass %, the resistance to solvents is worse.

0 For example, when a resin-ccated metallic plate material
that contains a surface-active agent in the amount of more than
30 mass ¢ 1s immerged in boiled trichlene for 5 minutes, the resin
coating dissolves in trichlene, so that the resin coating
decreases by 10 mass & or more. The more desirable amount of the

5 gurface-active agent contained in the resin coating is 3 to 20
mass %.

As the surface-active agent, for example, nonionic
surface-active agents such as alkylphenol ethylene adducts and
higher alcohol ethylene oxide adducts:; anion surface-active

10 agents such as higher alcohol ester sulfate, alkylbenzene
gulfonate, and higher alcohol phosphate: and cationic
surface-active agents such as higher alkyl amine, alkyltrimethyl
ammonium salt and sepamins type quaternary ammonium salt; etc.
can be used. It isdssirable to use an anion surface-active agent

35 or a cationic surface-active agent, because the anion
gurface-active agents and the cationic surface-active agents are
ionized in water to thereby improve the electrical conductivity.

The metallic plate material according to the present
invention is produced by applying a coating material including

30  the components for forming a resin coating as mentioned above,
onto the surface of the metallic plate 1, with a thickness of 0.5

to 5 pm.
1t is desirable that the coatingmaterial iz awater thinnable
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coating material, which means a coating material wherein
components stich as the above-explained resin, lubricant, and
surface-active agent (if needed), and resin-forming components
gsuch as a cur:l.né agent for curing the resin are dissolved or

5 dispersed in water. What is desirable as the water thinnable
coating material 1s an emulsion coating material where:l.n each of
the above-mentioned components is dispersed as emulsion particles
in water as a continuous phase.

The water thinnable coating material is applied onto the

106 metallic plate. As an application method, 2 bottom-up method
(reverse rotation) shown in FIG. 5, a top-feed method (natural
rotation) shown in FIG. 6. another top-feed methed (revarse
rotation) shown in FIG. 7, another top-feed method (natural
rotation) shown in FIG. 8, etc. can be adopted appropriately. It

15 is desirable to adopt a top-feed method among these application
methods.

When the water thinnable coating material is prepared, the
amount of each of the components iz determined so that the amounts
of water, the lubricant and the surface-active agent contained

20 in the resin coating (layer) formed by applying the water thinnable
coating material onto the metallic plate may be 1 to 50 mass ¥,
0.1 to 20 mass &, and 0.5 to 30 mass %, respectively.

Here, the resin, the lubricant, the surface-active agent,
etc. form the solid component of the prepared water thinnable

25 coating material. It is desirable that the am_gunt of the solid
component of the water thinnable coatingmaterial is 3 to 40 mass §.

When the water thinnable coating material wherein the amount
of the solid component is lezs than 3 mass § is used. a gap betwaen
an applicator roll and a pickup roll or a gap between an applicator

30 roll and a metering roll in the applying methods shown in FIGs.
% to 8 needs to be made larger so that such water thinnable coating

material may be applied onto the metallic plate. This makes it

difficult to form a uniform resin coating and leads to positiocnal




M p. MNN. PPf PYYG- IC.4NNaNa-nn a a~ N |

_ 1Cl. .- YY ~~ YL
IY4.1.dHr ONi . NU3P' Ya O 6i 5~ fnfPIItIIII . sy~;9§ié%2§m“4h
I'r r ONw On n P N . I'RMYN la- ON p. oaa .aaw. . .wwaNas.3c3 ~ 4

NETIETTED IN: 4
11

wvariation in electrical conductivity of the resin coating. When
the water thinnable coating material whaerein the amount of the
solid component ig more than 40 mass % 18 used, there is produced
a problem that the resin coating is formed with too laxge a
5 thickness, aven 1f the gap between the rolls ias made nagrower.
It igs more desirable if the amount of the solid component
of the water thinnable _coating material is fixed in the range of
6 to 27 mass %. |
Tt is desirable that the viscosity of the water thinnable
l0 coating material at the temperature ‘of 20°C is in the range of
5 to 40 seconds in terms of efflux time measured using a No. 4
Ford cup specified in JIS K 5400, i.e., the time required for all
the water thinnable coating material to flow out from the No. 4
Ford cup.
LS Here, how to measure the viscosity will be described.
FIG 9 shows the dimensions of the No. 4 Ford cup used for
measuring the viscosity. The viscos:l.ty jis measured ag follows:
First, a sample of a to-be-measured water thinnable coating '
material and the No. 4 Ford cup are kept at 20+1°C in advance.
20 The measurement is performed also at 20x1°C.
The No. 4 Ford cup is set on a rest, a glass plate 1s set
on the cup, and the cup is kept horizontal. Under the cup is placed
a veasel for receiving the water thinnable coating material.
Then. a ruhber plate is pressed on an orifice of the cup so
25 that the body temperature may be free to the orifjce, and the water
thinnable coating material is poured to fill the cup in a manner
that bubbles may not be produced in the water thinnable coating

material. Then, the glass plate is slid on the upper edge of the

cup from the side horizontally, to thereby scrape off excess water

30 thinnable coating material. Then, the rubber plate is taken off.
A stopwatch is started at the same time the glass plate is

taken off the upper edge of the cup, and stopped at the time a
continuous flow of the water thinnable coating material through
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the orifice stops.
The time required for the water thinnable coating material

Na N
alo

to flow out is obtained up to one decimal place and rounded to

a whole number in second. The viscosity 18 expresscd in this
efflux time. -

The water thinnable coating material showing an efflux time
shorter than 5 seconds 18 too-‘J.ow in viscosity. In order to apply
it onto the metallic plate.' the gap between the rolls as shown
in FIGS. 5 to 8 needs to be made larger. This makes it difficult
to form a uniform resin coating and leads to positional variation
in electrical conductivity of the resin coating. The water

thinnable coating material showing an afflux time longer than 40

10

saconds 1s too high in viscosity, and causes a problem that the
resin coating is formed with too large a thickness, even if the
gap between the rolls is made narrower.

The more desirable viscosity of the water thinnable coating
material is 6 to 30 seconds in terms of efflux time.

It is desirable that prior to forming a resin coating on the
metallic plate, the metallic plate undergoes pre-treatment such
as rinse chromate trsatment such as phosphate chromate or chromic
chromate, non-rinse chromate treatment wharein resin containing
chromium is applied, or non-chromium treatment wherein zirconium
or titanium is used in place of chrome. This ls because the
pre-treatment as above allows the resin coating to adhers to the
metallic plate better, and also improves the resistance to
corrosion of the produced metallic plate material.
[Embodiment]

Embodiments 1 to 23, Comparison examples 1 to 9
(1) Preparation of coating materials

Each of the Aifferent coating materials shown in tables 1
and 2 was preparead using the components specified in tables 1 and
2, where water or a solvent was used so that the amount of the

solid component might be that specified in tables 1 and2 (mass %) .
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(2) Production and evaluation of metallic plate materials

The metallic plates of various kinds shown in tables 3 and
4 were first degreased using a degreasing agent that was on the
market. Then. the coating materials shown in tables 1 and 2 were
applied onto the metallic plates with various thicknesses by the
application methods of various kinds shown in tables 3 and 4. Then,
the metallic plates were ba;ked. and thereby dried. Thus, the
metallic plate materials each coated with a dried reain coating
were obtained. In each dried resin coating, the solid component
(containing resin, a lubricant, and a surface-active agent) of
each coating material had been cured.

'l‘hen', the amount of water contained in the resin coating of
each of the obtained metallic plate materials was measured in the
following way.

First, the mass (M) of a resin coating of a sample piece was
measured. Then, the sample pilece was heated in an oven at the
temperature of 105 °C for 1 hour, and then the mass (M} of the
resin coating of the sample pliece was measured and the value of
an expresaion (M-M’)x100/M was calculated. gince it can be
considered that all the water contained in the resin coating had
flown away during heating., the value of the expression can be
considered as the amount of water that had been contained in the
resin qoating (expressed in mass %). |

It may be considered that the amount of a lubricant
contained in each resin coating corresponds to the amount of the
jubricant contained in the solid component of a used coating
material (shown in tables 1 and 2).

The obtained metallic plate materials were measured and
evaluated in electrical conductivity, formahilities, lubricity.
sliding properties, and resistance to solvents, in the following
ways.

1. Electrical conductivity
As an index of earthing properties and shield properties

against electromagnetic waves, contact registance was measured
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at 100 places of each resin coating 2, using the device shown in
FIG. 2, and an average -of those measured values was obtained. As
the tester S, 3030-10 HiTESTER (produced by Hioki E.EB.
Corporation) was used.

Furthsr, when the contact resistance was measuredeat 100
places of each resin coating, the number of places which showed
an overrange (the number of not electrically-conductive places}
in contact resistance was counted to thereby examine positional
variation in electrical conductivity.

2, Formabilities
Cylindrical drawing wasz performed with each metallic plate

material with the conditions balow, to find a forming height.
Further, a resin coating on a sidewall of each moldesd metallic
plate material was observed with an SEM. Thus, the appearance
of the resin coating was examined.

The conditions for the cylindrical drawing: Molding speed:
‘20 mm/sec, Punch diameter: 40 mm, Die diametqrs 42.4 mm, Blank

diameter: 84 mm.

The forming height of 6 mm or higher was considered very good -

(@), that of 5.5 mm or higher and lower than 6 mm was considered
good (O), and that lower than 5 mm was considered bad (x).

3. Lubricity and sliding properties
The coefficients of friction of each metallic plate material

were mesasured, using the device shown in FIG. 1 and the device
ghown in FIG. 3, respectively. x
4, Resigtance to solvents _

A sample piece of 100 mm square was cut from each metallic
plate material and soaked in boiled trichlene for S minutes. Then,
the dscrease in mass, which was cauged by the resin coating
digsolving in trichlene, was measured, and the dissolving rate
(%) was calculated. The dissolving xate of 5 % or loWer was
considered very good (@), that of 10 % or lower and higher than
5 % was considered good (Q), and that of 10% ox higher was

congidered bad (X).

0/ >0Y.1/" WWow4 X11 Wr 46 wMMa Y YV
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The results are shown in a lump in tables 3 and 4,
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As is clear from tables 3 and 4, in all the embodiments 1
to 23 of the present invention, the metallic plate materials are
good in electrical conductivity, formabilities, lubricity,
sliding properties, etc. Thus, they have enough propertias to

5 be plate materials for an electric/electronic instrument.

Embodiment 4 was a little worse in resistance to solvents
because the amount of water contained in the resin coating was
a little larger. Embodiment 5wasa little worse in formabilities
because the amount of the lubricant contained in the coating

10 material 1 wag small. Embodiment 18 was a little worse in contact
resistance, because the amount of the solid component and the
viscosity of the coating material 13 wers a little larger and the
thickness of coating became a 1ittle thicker. Embodiment 20 was
a little worse in resistance to solvents, because the amount of

15 the surface-active agent contained in the coating material 12 was
a little larger. Embodiments 21 and 22 were a little worse in
contact resistance, because not water thinnable coating materials

ware used.
These embodiments can however be used practically, without

20 any problem.

As is clear from the description above, in the metallic plate
material according to the present invention, the resin coating
that forms a surface of the metallic plate matexial does not
contain an electrically-conductive agent such as metallic powder,

25 unlike the resin coating of the conventional metallic plate
material. In addition, the metallic plate material according to
the present invention is good in earthing properties, s_hield
properties against electromagnetic waves, formabllities,
lubxioity. sliding propertiles, reglstance to solvents etc.

30 Therefors, as a material for a casing for containing parts of
various electric/electronic instruments, the metallic plate
material according to the present invention has a very high

industrial value.
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3 and 4, in all the enbodinments 1 to 23 of the present invention, the

metallic plate materials are good in electrical conductivity,
formabilities, lubricity, sliding properties, etc. Thus, they have enough
properties to 5 be plate materials for a2zl ectric/electronic instrunent.
Enbodi nent 4 was a little worse in resistance to solvents because the
amount of water contained in the resin coating was a little larger.

Enbodi ment yyamesra didihgpowpsse in formabilities because the anmount of
the lubricant contained in the coating LO material 1 was snmall. Enbodi nent
19 was a little worse in contact resistance, because the anount of the
solid conponent .and t Vi-SCOSI f th oat i terial 13 were a little
| arger and the jt'hi ckﬁngré%t%ﬁlc:%aéil/an%e b%%tg%%l%ilfgfr%nthi cker. Enbodi nent 20

was a |ittdleonriss d ledtSosiannes t umoht NéSmpbegange the amount of 15 the
surfacesgctive agent contained in the coating material 12 was, a little
| ar ger . Enbodi néhtXesifGRpted \gtablic tplateorakerial cowbageinesi st ance,

because not wat it ey é#%ﬁ' I al. u : e I ment s
can however be l;%gael?prac?{l c;eca y,ﬂ%g?%fiﬁgoégn%@%%%b?g% r%%?ﬁscgﬁggﬂ from
t he descri ffiricon tdlEooxoum ddms iattiald ief phatel icshasedl rasioy depgxyebhbed
present invention, the resin cqatin that forns a, surface of the netallic
bl ate mat oFFR o AN S LIS HRSAT IREA T CHFTSE cHhdH( FURUBGEAE JUER as
netal lic pewaass?® ;URlnke thgriesnt coptdmtmbutbec£onventd opgl masLaklic
plate material. In addition, the netallic plate material according to the
pr esentll nvhezedm isaigogedin apatting hoperthickness 08l 0 pdbpeet 5erm,

agai nst el r gnst | S, ERAY uhbrj ci skiding

properti es,gﬁtﬁiegllg%’t %ﬁ'c?éﬁtfg%\sé‘o vcé)rﬁds?’{étgic.l% u%ﬁ%}}%é%?%ﬂ}e arié/%d rr%?]ér I al
casi ng for ieelu@inm@fpan :1efctrically-conductive agent.

for a

2. The metallic plate material according to claim 1,
wherein said resin ccating further contains at least one
15 acrylamide substance chosen from the group consisting of
acrylamide, polyacrylamide and acrylamide compounds in an
amount of 5 mass % or more.
3. The metallic plate material according to claim 1 or
2, wherein said resin coating contains a surface-active agent
20 in an amount of 0.5 to 30 maas %.
4. The metallic plate material according to claim 1,
wherein said resin coating is a layer formed by applying a
water thinnable coating material, wherein said water
thinnable coating material contains at least one substance
25 chosen from the group consisting of acrylic-based resin,
epoxy-based resin and urethane-baged resin; and a lubricant
in an amount of 0.1 to 20 mass %, and wherein said layer is
formed by applying said water thinnable coating material such
that the material contains water in an amount of 1 to 50 mass
30 %.

S. The metallic plate material according to claim 4,

wherein a solid component of said water thinnable coating




various electric/electronic instrunments, the netallic plate. material
according to the present invention has a very high indust L S 23
June 2005 22 WHAT IS CLAIMED IS 1. A netallic plate material for an

el ectric/electronic instrunment, conprising: 5 a resin-coated netallic plate
material, wherein said resin coating contains at |east one resin chosen
fromthe group consisting of acrylic-basez3resin, epoxy-based resin, and
ur et hane-based resin; water in an anmount of 1 to 50 mass % and a

| ubricant in an amobunt of 0.1 to 20 mass % 10 wherein said resin coating
has a thickpgssrphl Oife1h8ea B 1e88¢ Bas Qlc?%g.ral'rﬁﬁe %Qim%tdc% tc#}]d@éQOUt
the need for inclusion of an electrically-conductive agent. 2. e

met al | i ¢ pl&xemnphergabunceondiaging ofammry,lamiler, eipolyaictylesiimlec @atd ng
further<ung§§rfag{ Iegst gne 15.acrélanide su%s ance cgpsen fromthe group
consi sti ng DY KAt QEPCURRS ¢ Py PANANRURN G Cdc Py MAFSdE OdnPafRds i n an
amount of 5 masss % orTherfet311IBepietal hh€ephale abRbedialy *eCNdiR0 4 @r
claim1 or 2, wherein said resin coating contains a surface-active agent
20 in ar arourihefensat gosbdngespropent Fhespibdawpterpkhianabiler calating
according t ' ; [ ' Si t l.s.a Layer forne

appl yi ng aﬁ%ﬁﬁégé%aﬁ%ﬁggﬁégc%a§?%ga%§t%?Fgﬁg %ﬁgPEiﬁ%sgﬁdi8P8F P%i%%gble
coating matter il wase atns at | east one substance 25 chosen fromthe group
consi sting of aq;ylicngased r iin, epoxy-based_resin and urethane-based
resin; and a |ubficant?®iReLH thourtab? BaierdadoarEesdingaha aner ers &4 d
laer is formd by @pnyingeseld ¥R cimdlADNSE! Botoal LARLERLAL! 3h sUsh
that the material contains water in an amunt of 1 to 50 ss 30 % 5. The
net al | i 0 pwatendtheimrable copalt oy tuatténial 4is Sheoeih massl kd endpeaddt of

sai d water i e coatin 3. June 2005 mat erial includes at | east one
acryl am de "‘;sa{}lﬂasr}'?g‘lr%lclgu%:Qr(?;lseen“g‘:)ﬁt o tfhaet%?bi,%%%ﬁs?sY}ﬁ‘éOﬁ}th? | AnFBe?0
pol yacry| amiederaid iracs i deind Mmaudted uaing UGS, Of PoP@SSue Or nore.

6. The netallic plate material according to claim4 or 5 5, wherein a
sol i d conp&RESE fdeddity Tt &54H nridhl & twmerrtunatefi 2P °Cncl udes a

surface-active ggent i DY f 3 %, The_netallic
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mass % and iaingﬁter ating material has_a viscosity of 5 to
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according to any one of 15 clains ef&tr(?-ﬂ%% V\%}ﬁeﬂiﬂnﬂ%rgdl ??ﬂaé?gfrﬁﬂs&f%r med by
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el ectric/ekectronic instrument conprising a netallic plate materi al
according to any one of clains 1 to 8.




