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-1- PRE-COATED METAL SHEET FOR SLOT-IN DRIVE CASES
BACKGROUND OF THE INVENTION 5 1. Field of the Invention This
invention relates to a pre-coated metal sheet used for slot-in drive cases
in housings of electric equipment and_e%gtronic equipment such as
liquid-crystal television sets, personal computers and DVD players. In the
present invention, the term "pre-coated” is 10 used to mean "coated in
advance of press molding". 2. Description of Related Art In recent years,

development of housin%s of eIectricEe(%uiEpment and electronic e%LSJipment

and development. of optical disks Sue asoéDSsLOaTﬁ&Bb%sv?d@tsa video
disks) have been put forward, and slot-in 15 drive cases have begun to

become popular which haxexenabled driveircasesto fag more

space-saving..puch a slot-in system is one having the function that an
optical disk is automatically drawn into the drive case by just placing the

disk into' A'Slot 3¥TAE @Rk StARHES bife, WHEE fHE opticAraRk it thore®ed for
shvsothly det takerm fre anthobb26ithem tife edaventionattiaysystemd electronic

Recentivpresenated mejal shests: are heingiemployeddn suchisletincomputers
drye cases. For example, a pre- cogted stgel sheet j5 employer which |

Srs. . resent 1 da" is
usedto fo‘?m ¥he drive case a%deﬁas, on IYS nner ’SUI’ ace, a mpcoatlng (0)

456fh bP |8§8In " ffiekAd sswhith s afgesaslidingprsperty. Because of
its supetiopboslidinrprapettyadtis advantageous in that, when the optical

disk is slotted.in, the edge face of the optical disk comesintq contact with ...
the coating film surface at so small resistance as to make a small rubbing

. , [ n
AT EOWEVEr, vier SiTdIF forigi Mty Stahdtmiked it e i Such @s CPs
eoatinyend (theretate codting diefeets Wswallyoret coming 80wimtd quastionlot-in
hience, theepticaldiskmay be ssratshedgwpenthe,epticahdisk comesed drive
into_contact with the coating film formed on the _inner, surface of the drive, .
cases Lo . more  space~savin uch a slot . system 1s one. having
case. Accor mg?y, de enalng on'what structure the drive case has, such

Sherefeoate®RicelEhedt haBinc3bnfE 8ases beBhREptfioh befiigwn into the
employegs 357 hewslot-irl drivescase hassa structure thattheoptical disk stands

fends tq;he-scratched: The space between thesgptical disk.and the inper,y our
surface of the drive case is so narrow that it may come about that the
bptidal dfsi SHTKES Hyiinst the iﬁHéF%ﬁrfaé?ae%?r{%leydri\%e-écf%%{:seedirﬁ“etal sheets
rekationi o tirehicker sEnprawisionlet the opticet disksitselfBrd anywle, a pre-
deflestionretthespptical disknat thedime oftits: driviag. kdnayalsercoreive case
gpguﬁgga}t t(l;lg %pgécaiQI%%%Cgmﬂ%%é%tp a thin coating of 1 pm or less in
thickness which has a good sliding property. Because of its superior
sliding property, it is advantageous in that, when the optical disk
is slotted in, the edge face of the optical disk comes into contact
with the coating film surface at so small resistance as to make a
small rubbing noise. However, very small foreign matter stands mixed
in the thin coating and there are coating defects usually not coming
into question. Hence, the optical disk may be scratched when the
optical disk comes into contact with the coating film formed on the
inner surface of the drive case. Accordingly, depending on what
structure the drive case has, such a pre-coated steel sheet has in
some cases been kept from being employed.

The slot-in drive case has a structure that the optical disk
tends to be scratched. The space between the optical disk and the
inner surface of the drive case is so narrow that it may come about

that the optical disk strikes against the inner surface of the drive
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contact with the inner surface of the drive case when any accidental 5

impact is applied to the drive during reproduction from the optical disk or

during recording on the same. It may further come about that, depending

on how the optical disk is placed in, it isslotted into the drive case in the

state the optical disk is inclined, so that the optical disk may come into

contact with the inner surface of the 10 drive case. The inner surface of
H&%@'f!\i‘% caseJpay-have V_i%i@”%_h%}k&%%e; ﬁé\ﬂ%%rf‘si@nth%fnnt%eﬁl_@@&f‘cgi disk
the drive case, the pat with which the optical disk hag.a possiplinyof .
coming into contact s a prane surface; and hence &'hotht come intd Facd
to-faeaoNtatt. VarioUSSRINESTST GPticdl disks habe been gelelbiséd.comes  into
Somedsf Ji thememayhadverselycaffect thereproduciion amebwriding atcidental
tegards justwhen he sudface ofithe optical disk s Jlightly scratghed., . i ca1
Thus, there has been a disadvantage that the optical disk comes not

t5abIeTifthe Oticaratsk i¥stratche P a8%a reSult's thedottact BthaPout that
optiead disk withithe inmer seirface ofitle driverdased201dn order to pieventl into
the optical diskdram caming.scratehedyit; is praposed; asdisclegeddy that the
Jgpansse fajent Application Laid open No. 2005 22708 (PANLe. . o he
ocumen ?Lf, that scra?ch-preven Ive coating composeéll asical y of a
tFétrranefésin ahitf contihing at Régst olyifetRahecparticfesiand zpve various
Huorirerresinypewder ¢ formaed ofethes2b Burdace of anydnemberswith the part

wﬂmﬁhv;ﬂ?c%p@%@ %%1%@% %Q%S}pélétya %895%&91@39 %Qn@&ltu'ﬂ Mnto contact

optical-disk unit, to prevent the optical disk from being scratched.

HoweVer. fthe®Sefafch-pPélentiie cddting diSciosd i PatéAt DocumeRt 172

is a posteoating fornved partiaityi bylcohtikg casried lorgn30<aftéopeess Some of

meldingsSuch;a:-paest;coating mustbe forrad by coating cariedQuUtda arecords

Sﬁas%edw!? nertE!‘e'C‘én%%2@835¥?‘1£¥8ro°@btgglwﬁ‘%% tor eachpresemoldsd . hus,
roduct. Hence, there remains a pro ]]em that such coating ¥eqU|res SO

eorplicaedsicesTasad ettt Aldw Prodiiiivifladdhakengs not usable
increasedptproduciioskcast unavoidallea35Meanwhile; it istdifficeit farcthet the

5%%§9915t@£%9 %@Wt‘i’l@ﬁﬁ'ﬂ%&%ﬁlﬂ%é@a&%ﬂ%Qi%:}?%@ddﬁs%?tem

DocumeInt lis d|v§:rted to a cogﬂng méaterl?l for Er%-coatm ..In the cohed. it
scratch-prev&ftive Coality disclole i Patent Docdmahtc 3 qngeratehed, 1
brethzare sedin, amhitie hbgsadich fléxibiligs ds Riged as"arbasetresin-and-open No.
hercethe coatingformedonaydeform whestthe opticad cdisk-60812S Wt coat ing

%&%%%%Eﬁ’it%@?éﬁ%tzc“a%re‘ée”ﬂ‘é%t%%%”grégﬁbataﬁﬁe asaof conact, o

etween the coating and the optical disk comes 5 larger than cases in
WHiERGtHET Yeshis ate fsed"Such Aftfrfcieaseqiin Powder 1s formed on the

surface of any member with which the optical disk has a possibility
of coming into contact 1in an optical-disk wunit, to prevent the
optical disk from being scratched.

However, the scratch-preventive coating disclosed in Patent
Document 1 is a post—-coating formed partially by coating carried out
after press molding. Such a post—-coating must be formed by coating
carried out in a stated layer thickness, partially or on the whole
for each press-molded product. Hence, there remains a problem that
such coating requires so complicated process as to result in a low
productivity and make an increase in production cost unavoidable.

Meanwhile, it is difficult for the reason stated below, that
the coating material disclosed in Patent Document 1 is diverted to a
coating material for pre-coating.

In the scratch-preventive coating disclosed in Patent Document
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contact area damages scratch-preventive properties. Accordingly, the
polyurethane particles are incorporated in the coating in an amount of as
large as from 20 to 150 parts by weight based on 100 parts by weight of
the base resin, so as to make the contact area smaller. In 10 the coating
containing the polyurethane particles in such a large quantity, the
polyurethane particles tend to come off the coating, so that the effect of
Pfe\@@iﬂgc@‘é@@ tb@ttsi.%,to be;brought bé/tpgc@dgi@@mltbgy, is used as a
gol urethane par icgres ma¥ insufficierr]]tlyg)e ht out. There has been

|

brou _
Kfich & BroblerA 15 1R SEAGR, T ONAE S dITs0a T AR DBGimal £otica!

theklovpraetionar fleatine fegintpolveier RSt B RicOipUrared #eaheng, so that
tpatingeas adarge casperentwhichds tbaniamourd of HeomgkQ da 115 sk comes

PatR. by wejght.based on, 100 pars by, weight of the base regin. 2INGE . ease in

such a coating contains the fluorine resin powder in a large quantity, 20

there have been Probieni it ot by an iffcréadeci iateridl Cost g9y, the
Dnaxoidabiedupalso il issdifficultitowindnapaie prodoet sheetnghén ikis amount

6h§i|§g %ﬂ&‘@fﬁgv%&g the ant%@g f%@%@is%ﬂ?s%i@ﬁatﬁ@égoh%mﬁgﬁ Joarts by
the fluori sin powder is not liquefied at the temperature where 25 the

R i Kb (oA Latlh & B0 1T To0 B o Rt Tt e S e - I»
BE3ofieAkH fowaeFaHeH R, By seiffidieriprdperiies bfcpehetratiGidhto? L1arge
bjmerhasgres_iuibap@maimnaaﬁmabiﬁtq1¢md§0t@auseodtsqm@rs¢@m the coating, so
pen-uniformitylacally, 59 that the, sliding property may GomeNqR-UNIfam,, ne

There has been such a problem as well. 30 A pre-coated aluminum allo

' : - Y
et IS aISS profosetWhith 18'a Bretcdafet Afimitin aitoy Sheet d¥ed™ ©uInt
fortdrivéreaselseof efectronic: equiprheatsuch as personal computers, and

aims to preveptithe dyivencasgitself fromdeingiseratched at thedime®f 1, the
?rﬁssfﬁ‘%lgil%% C_?lnd pfcause of its contact O1with othgr %(éfrsn(agonent arts

Jat in th
apanese Patent 35 ,&Bﬁhggtigﬁ T_lart}d-%%wene No. 2004 24)" ﬁsrgoaeﬁlngm ©

fiffdoftaifis & HHSE réSIPSiER as poffesteriserids s bedds efant 0 to 150
peryliciseries gesibarahetike ) anckandnoeriwaxsucit ashpohyethytenen. Since

wax, However,  this,coating film is,what,is considered o praventitselt from, iy,
beln%-ﬁ- scratched, andlls not }\gvhatr!oreven{s the other member o t%cal, 1 .
HiSK & Beifig ScratRed" MGRE spegificaityY i this COaHTG fitfh, figgertat cos
beadsare dnldded fo'the bise fesin wlinake the toafinfilim stiongegitiict sheet
further thednper waxds added to provide the coating film with 5 lubricity,

and henge this coating i takes;if, as4 pasig idealo, make SEhnet . ene 1,
easily scratched at the time of press molding. Thus, this coating film takes
ﬁﬁﬁt&&ﬂ%’rﬂ]@raﬁﬁﬁb BHWSéﬁSfVﬁ’]ellquefled at the temperature where

the coating film is baked (temperature: 80°C to 140°C) and is kept in
the state of softened powder. Hence, any sufficient properties of
penetration into the base resin are not obtainable to tend to cause
dispersion non-uniformity locally, so that the sliding property may
come non-uniform. There has been such a problem as well.

A pre-coated aluminum alloy sheet is also proposed which is a
pre—coated aluminum alloy sheet used for drive cases of electronic
equipment such as personal computers, and aims to prevent the drive
case itself from being scratched at the time of press molding and
because of its contact with other component parts (Japanese Patent
Application Laid-open No. 2004-98624). 1Its coating film contains a
base resin such as polyester-series resin, beads of an acrylic-series
resin or the like, and an inner wax such as polyethylene wax. However,

this coating film is what is considered to prevent itself from being
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performance required on the outer-surface side of the drive case, and
does not take it into consideration to satisfy the performance 10 required
on the inner-surface side of the drive case as in the present invention,
I.e., to prevent the other member optica) disk from being scratched. The
present inventors have evaluated disk scratch-preventive properties in
respect of a coating film in which acrylic resin beads and carnauba wax

bave-been, added tathepolygster s resin, Asithesesult, theydaveotical disk
onfirmed that the oggi%al disk is seriously SC{atch,ed. UMMARY OF

INVERITTON 5A'D ]ectMgff theBresent hverition is olﬁro‘iﬁ%% g film, the
precoater] ZO'eRetal sHetwhich ¢ Hhpfe-cirtediretaPsheet prevailitglgng and
osechfar sipt-inidrive cases of elegtta equippientand elect@nieing film with

equipment, and which has, sUperior Seralenpreventive propertieslo; . jgea o
optical disks, also makes only a small rubbing noise, and promises a

Gobd Whiddp "performadrice WhEER ebilédup; 8 improvetrpfdactivity Thus:
andsa fowut 2% pfoductieRecostt Thetpresentidwentiomisa preicoatedmetdly the

sbegt far slat-in drive gaseswhichcomprises:a metal sheet: chemicalase, and
onversic%n coaqgings gorrinnet% on both.l dsidggiof th% Cr)netal 30 sheeﬁéand a

c%%fingnﬂ m AWhich is a coatlncé) fitm formed on one Sog?tth%fyché:mlcafverfomance

EBAVErSion Coalifgs, dRdeottaitsat 1843t oRé bASE réSinval seleéttegs 1in the
fromdhe grougmeansistingenf, a polyesterseriea¢esinhan epaxyrsesigScal disk

resin and an acrylic-series resin, atleast eneigsin3s begdsazseleetedy  qisx
from the group consisting of nylon-series resin beads, fluorine-series

FESH bRadS X UréthBheEsarieS Tesdth BESHSS ard af It ong Idbrtart” ™1ch
adrselectedsfrontirelgroup consisting vfxcameaubawaripetyethylére mvaxester

angh microgrystalline wax; ->-1ibe coating dilmi Adkaving-a surfacewhieh disk is
ng;.%ﬂsalrithsrgggggﬁg&ean deviation of the assessed profile that can be an
arithemetic “mean roughness Ra of from 0.3 to 4.5 pm and a mean width

of the profile elements that can be a mean length of profile elements,

RSm, 5 of from 105 to 280sprvjaanddhenratiawfENeaoNparticle diameter of

the_ re_S')i‘nb%%qécacz 0 CQ@&'%@@&%Y%U@%E‘&%SQE the %‘E_%U@QJ il Bre—coated
belng in ltlhe range of from 2.0 t0 3.0, In a ref?rre}q embodlme,rit, of Ehe g f
BrégantiventiSh e resh Beads Az ard the nyfShCeridSTadin Béals s tor
ahelthe cdating fitrrAshas K0 ecsuiface whivtehas ar afflnwetical ineanipment,
Qﬁykﬂhﬂ&ﬁﬁﬁﬁgi§ﬂ§%$§©ﬂ scratch-preventive properties to optical disks,

also makes only a small rubbing noise, and promises a good wind-up
performance when it is coiled up, an improved productivity and a low
production cost.

The present invention is a pre-coated metal sheet for slot-in
drive cases which comprises:

a metal sheet;

chemical conversion coatings formed on both sides of the metal
sheet; and

a coating film A which is a coating film formed on one of the
chemical conversion coatings, and contains at least one base resin al
selected from the group consisting of a polyester—-series resin, an
epoxy—-series resin and an acrylic-series resin, at least one resin
beads a2 selected from the group consisting of nylon-series resin
beads, fluorine-series resin beads and urethane-series resin beads,
and at least one lubricant a3 selected from the group consisting of

carnauba wax, polyethylene wax and microcrystalline wax;
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profile Ra of from 3.0 to 4.5 pm and a mean width of the profile elements,
RSm, of from 200 to 280 pun. In another preferred embodiment of the
present invention, the resin beads a2 are the fluorine-series resin beads,
and the coating 15 film A has a surface.which has an arithmetical mean
deviation of the assessed profile Ra of from 0.3 to 0.6 pm and a mean
width of the profile elements, RSm, of from 200 to 220 pm. In still another

preferred.embodiment-af thespresentinyention thexesin Rgads a2 alenmet ical

the urethane-series tres'm beads, ang the go coatﬂln%film A Igas a surfac ,
mean eviation, O £ assesse ro %ﬁ tha caa e.aq?ar%t emetlc
which %as an‘arithmetical mean deviation of the assesse profile Rao

fiorh 11046 SSpmEandPa mé&an wideh 6P tie profile @l€meneRSmi@H of the
fromn 1165 40280 pmchra prefered-embodimentfordhepuethanesnesionts, Rsm,

beads of the presgnt ipyention. Ra and S salisly o relalio:of 25, of the

200<RSmM+73XRa<350. In a further preferred embodiment of the present

IRAEmt G 245 of feds aggionistates Botposet or 88 nitre Yesin tlddy a2 1 A
beenpresenhin thegoatingfibm A.perd Awh. of its surface, and the coating

film A has aac%fg@&@ggf dypamigfriction %Q-Jé@ééﬁgs i30atits surface. resin
ﬂaréaadstill £urther rgferrj?d embadiment of ttggapo{seseantdint\ﬁ%ntion the

= : £i1 h
pré-coated metal sheet further comprises a conductive re3|%0885ﬂﬁg g A has

Whith 1$-2redivt Cdaling formetiohthel6fHersithedehemital cohvérsionssessed
poatings anad eontatns at leastione. base resia bl 3bcselectet froat thehe profile

granp.cansisting gkacpolyesiersserigs resin, an epoxy-series resin and an

acrylic-series resin, a nickel filler b2 composed of a scaly nickel filler and

a chainlike AiKE Tiller 5" =t fe SEPOAE TBTicANt bY séleciet from g oy the
geoup dorsisting of=6- poiyethyfeni@svaxréamaiiyawdeames and the coating
microerystallinesnaxathe fillesib2, being in 2 cantentaf frama A 05te, TONRY of the
welght ased o the.sold coptentofihe base regin bl,and fhe Jubrigant o 1
b3 eing i a content of from 1 to 5% by weight based on the resin solid

Brodrtehte SiTeF e cohductie Yesth é8atiry B*Havihg a thickness of from

0.2 to 200 4miln astitierthercprefesrecembodimentoftthe present invention,

invention; the,pre-cogted metal sheet fysther comprises,doiplace i< 10 the e
conductive resin coating B, a heat radiating and electrically conductive. .
R Edating'CWHlth fo 8 oSt CoAiHg foretoR e "Biher bf (i ~=v-ation
ehemicah eonverdion ebatingrand domains atfeast-6ngm and a mean width of
the profile elements, RSm, of from 105 to 250 um.

In a preferred embodiment for the urethane resin beads of the
present invention, Ra and RSm satisfy the relation of:

200=RSm+73 XRa=350.

In a further preferred embodiment of the present invention, 4
or less agglomerates composed of 35 or more resin beads a2 are
present in the coating film A per 1 mm® of its surface, and the
coating film A has a coefficient of dynamic friction of 0.15 or less
at its surface.

In a still further preferred embodiment of the present
invention, the pre-coated metal sheet further comprises a conductive
resin coating B which is a resin coating formed on the other of the
chemical conversion coatings and contains at least one base resin bl
selected from the group consisting of a polyester—-series resin, an
epoxy—-series resin and an acrylic-series resin, a nickel filler b2
composed of a scaly nickel filler and a chainlike nickel filler, and

at least one lubricant b3 selected from the group consisting of
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base resin cl selected from the group consisting of a fluorine-series resin,
an epoxy-series resin, a polyester-series resin, an acrylic 15 series resin
and a urethane-series resin, a heat radiating material c2 containing at
least graphite, and a conducting material c3 containing at least a nickel
filler. The pre-coated metal sheet of the present invention has a coating
film (coating film A) making use of a specific base resin. 20 Hence, where

s jscmads,intp.a drive cagewith. the eoating filmsinside the, coating film

may less deform if any contact member such_as the optical disk bas .
Come ntS BonALP e Sading ime<ar e o BIER o botadl® By veisnt

beteéeritideomting filArdra armf cobtadt fRehtiser sheh agthéhsptigdiricant 13
gisk gairbe stoallernanttthe gisk sesatch-u25 preyentivesproperties cagshe solid
impraved. The pre-coated metal sheet of the present invention has a

coating film (coating film A) making use of resin beads having an

appropridté IRyhEss Snd provid iy e dppropiiatésiding property © aiseo™ ©-2
thee £datimg film has an arithmetical mean deviation of the 30 assessed

profile Rg,ang aspean width-gf the profile glementsoRSaht Whieh hawe present
been,setwithip the statedranges (3a.0.3 (o0 45.pun; RSM: 105 10,280, ¢
pun, and the Fatio’of mean particle é]iame?er of the resin” beads t6 coatﬁg

filn 1&ertiekiiess has bedi 'sBtWithin thelStited adirmge 12.0%73.0)SFhig cally
candmakierthereesin beads tessccomecaff while 3=keeping:small the-atea on the
gt contagt hetween the goating film: and any ;contact member;such asthe.: one
optical disk, and hence can make the contact member not easil , ,
eratchied BESids, Hhe"Coatiny Mt StitdReHraS SticH napprdprite e ser1es
oaevennesseaplyheaces if, esgiranye-7rdforeigrematter stiches dustn acrylic—
specks arawaste thread hasadherad 1e sthe-goating fila-surfaegat GaN material
hide jn, dalesof the neyenness and,, jtadnered to hills thereof, canmove,
to the élales, thas it does not come into ontact with the optlca{] disk to

frake theater A6eéasitys skratchdd SForeover, the coating film surface

has suchir&n appropriatel unewennessdo improvesslidiagdpropertysagaimnst has a
the confact membsx.at,its edge face,andhepce the rybhing neise canbe iy,
small. Furﬁhermo}r}e, the pre-oclzoated metal sheet of the Qre%ent invention is i1
0ite fof "fétainiRg préds Bt theim@ of préss Mofding and Rencgthdd fiim
10séeatingfitmcean inet asity bevscratcheld &ise dufingthecpréss tmtdipry. such
dhecpre-epated meatalkshest ofdhe presentdnventionihas encoading fMrilm, so
(gogting fim A) alze making use gf a lybricant haviag a poelfing RoInt - e qce
sufficiently lower than the baking temperature, and ,

member such as the optical disk can be smaller and the disk scratch-

preventive properties can be improved.

The pre-coated metal sheet of the present invention has a
coating film (coating film A) making use of resin beads having an
appropriate hardness and providing an appropriate sliding property.
Also, the coating film has an arithmetical mean deviation of the
assessed profile Ra and a mean width of the profile elements, RSm,
which have been set within the stated ranges (Ra: 0.3 to 4.5 um; RSm:
105 to 280 pm, and the ratio of mean particle diameter of the resin
beads to coating film layer thickness has been set within the stated
range (2.0 to 3.0). This can make the resin beads less come off while
keeping small the area of contact between the coating film and any
contact member such as the optical disk, and hence can make the
contact member not easily scratched. Besides, the coating film

surface has such an appropriate unevenness, and hence, if, e.g., any
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15 hence it can have no non-uniformity in the sliding property. Because of
the use of a specific lubricant, the pre-coated metal sheet has an
appropriate sliding property, and can also enjoy a good wind-up
performance when it is coiled up during{nanufacture. The pre-coated
metal sheet of the present invention may 20 further have the stated
conductive resin coating B on the side opposite to the coating film A, and

hencestherguter-surfage of the (drive case cap eleciromagneticallysb@gnered to

shielded or ca ?;eﬂ grounded. In add't'}%]dm'Othgrﬁembofgénﬁm’ the ss and,

e coatl 1 urface,, 1t can e.l1n dales. o e uneven
pre-coa edn?neta sheeJi may have, on the 5|é1e OppOSIte t[ e coai]lng 1Hm

A theheoating dild EL sviviepr2sthas anstatEd dlectiivaldesistaneeandta does not
deive case swfacettemperatidesddense, dheouwernsiniaceof therdivaotr easily

case.can elegromagpetically be shiglded or can be grounded, and leﬁgopriate

the heat that may be accumulated in the interior of the drive case can be

avSaisr fuafity 36 BRIEEBESCRIPTIONORTHE DRANIG S EiPer &t
1tis asectional view ofienpredoatedomietal shieet fornslot-isdfive caseshermore,

@ﬁ@o@iegd@aﬁt@pmt i@%@@@%ﬁ%ﬁlﬁ%@?\dgﬁﬁoﬂn%ﬂdﬁ is suited for
PREFERRED EI\éIBQ IM&NE%The.%reengt inventiopn OFlescribed b%!ow

i
T HRUAI By GG preferd eBot I TS Sr6-cRalaN Hieta Shegtbre °h°
five presertifierition cotisistds8lbasikealRF6f affestal shvet, EHemficaFe  press

gonvetsion coatings formed on both sides of the metal sheet, a coating

film A formed gn one. of the, Shemical conversian.cqatings, optRalY a has -

an undercoat layer, and preferably a conductive resin coating B or a heat

FRaiatiity &' 57eIECtHEART cohdudive 1ESine5atiAg EFoPthet b the BitfreFar 9 2
tivé téhemicalrdonvefSion enatings oAcMethhSheke Theke e henpartiduiee, and
ligitations emthe:meted sheetiised.ini the presgat NventignpasJeng;as ibecause
Qfs the %@8”9%“ah'ghe%“l‘g‘i‘%hﬁ%rll%é%@[‘ drive cases for component parts, ¢ .,
o] et[ectrlc equipment and electronic equmenlpand also has a sufflsment

Wkt for press “olfifg it hay prefefably B8 sikéefiade &P pftire’+nd—up
pduminuancan watuminuis atloylsuchiasiarilisy 5080 tyype ateminum alloy, a

Zin?'Coaﬁﬁg Sé?@'—é@%@éc@r astainlesssteel sheet, any of which MAkntion may
typically 15 have a thickness of from 0.1 mm to 2.0 mm. B. Chemical

Srivrsion Coatings THets are RBParticliar imitations on the ehemichl® S+de
eppversipnto the coating film A, and hence the outer surface of the
drive case can electromagnetically be shielded or can be grounded. In
addition, in other embodiment, the pre-coated metal sheet may have,
on the side opposite to the coating film A, the coating film C, which
has a stated -electrical resistance and a drive case surface
temperature. Hence, the outer surface of the drive case can
electromagnetically be shielded or can be grounded, and also the heat
that may be accumulated in the interior of the drive case can be in a

smaller quantity.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1is a sectional view of a pre-coated metal sheet for

slot—-in drive cases according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention is described below in detail by giving
preferred embodiments.

The pre-coated metal sheet of the present invention consists
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coatings as long as they are present between the surfaces of the metal

sheet and the resin coating, and secure a high adherence 20 between the

both of these. For example, in the case of the aluminum alloy sheet,

usable are chemical conversion coatirlgg formed by using a phosphoric

acid chromating solution, which is inexpensive and can be managed with

ease, or chemical conversion coatings formed by coating type zirconium
eatment, wich, M GAUIRNQ changgiin25 g&%ﬁ&%?&“@}m@%@%%@ﬁ%d on
85‘%5%%&%?5‘? %{?Sh'%%a‘g't@%%t?r- aS“c%*;t‘iﬁemﬁ'mc%”‘%er%g“ scamied e
out by spraying a stated ¢ eRmical’ converaion soltition on the AlufiinCin
alleyisheetCorirnimeErsingrtHe nalaintinbim by shéét inntherelsgntieal laver, and
coawersisny salutiesrat.atstatedréemperaidte fgr astated imeedn thescaseing «
of the zing-Goated steal 30 sheet or staipless stegl sheet, ghemical, o o the

conversion coatings formed by, besides the chromating, using a

POt P RRTNY SBItG. " BEfore the chemical conversion is carried

out, the imet&ltsieéhnsdy preferably be subjected to acid treatment
(washing)avith spdfuric @cid; pitric-acidy, phespharicacidonthe likeralkaleq in
treatment_ 35 (washing) with sodiym liydroxide, spdium phosphate, oo,
soditm silicate or the Tiké in order to Temove any dirt from the surtace of

fReetal Shecesreonitrdl itS SUHPaca textare.sSueh satfate freatitepbynt and
wiashingniscalsguaartied oridy=spraying a stateditreating.-saluion ony-9dhepress

etal sheet,.Qr immersing tal sheetin the treating -solution inum, an
g%a%i%mpé?au%? fo%gsé%%ﬁ}:am%.e C?C%)fz%i%‘? Filgrﬁé A ngeg%h% c%te}t%]ng ?

RITATE torhed ofi e F the themital 5E6nVErdioh Boatings. The #1n¢-coated
eoatihgfilasA maybesfermédsoy bakelcodting  making fiselofca coatingyrically
materialprapaiedsbydnepsporatingra base, gesin (such as a

polyest jsggg%irgﬁnbos ecific re 'gabtel%ds and a specific lubricant as

. Veé.SlOIi‘l . (%S . . .
essential components and dissolving or dispersing these in a suitable

solvent. ToeEhvifite MhePeb atinig fifin ‘A0 Atdy Afs & be fint@a by powrder er sion
coatihgyef amixture oithelspecifice basesesin, vesirdeadsandibbieantot the

withaut use.of any;solyent. The coating;film Athys farmed is.charagterized ence
in that gs arlthme}tllcalfrr%%an dewgtlon of}n e asseﬁse}cli profile R% anhd -
HEERNidtRAoP 18 profile sismente REM Which Hie Rdexasof durfige # ™
Pé&glﬁnébsse% andihe @t Gﬁﬁﬁé&ﬁb&?ﬁ@l@%ﬁmtépﬁﬂhéﬁ’eﬁﬁmd@ using
to poatingofim layed thickness ate set within, therstated sangespdihie eeamd can
yadth_of prafile, elements, RSM, is,ag arithmetic mean yalug, G-, Subace 4 1,
Roughness In regard to the surface roughness of the coating film A, it
coatlng type zirconium treatment, which may cause no change in
treating solution components and requires no washing with water. Such
chemical conversion 1is carried out by spraying a stated chemical
conversion solution on the aluminum alloy sheet, or immersing the
aluminum alloy sheet in the chemical conversion solution at a stated
temperature for a stated time. In the case of the zinc-coated steel
sheet or stainless steel sheet, chemical conversion coatings formed
by, besides the chromating, using a phosphate treating solution.
Before the chemical conversion is carried out, the metal sheet
may preferably be subjected to acid treatment (washing) with sulfuric
acid, nitric acid, phosphoric acid or the like or alkali treatment
(washing) with sodium hydroxide, sodium phosphate, sodium silicate or
the like in order to remove any dirt from the surface of the metal

sheet or control its surface texture. Such surface treatment by

washing is also carried out by spraying a stated treating solution on
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20 is so specified that Ra is from 0.3 to 4.5 Fm and RSm is from 105 to

280 pm. As shown diagrammatically in Fig. 1, the surface roughness R of

the coating film A is expressed as the height of protrusions (hills) formed

by the resin beads, from a coating film surface where the resin beads are

not present (i.e., the difference in height of 25 unevenness of the coating

film surface). As also shown diagrammatically in Fig. 1, spacing distance

R ofpiafile elements jrepregentsithe distance betweendhe RIOURIONS reat ing
gcl)iJrIgHormed by the rgsin beads. Mee%sured values of Ra and RSm are

valies found gcé’(%ra&’l%g 6 31 B 0601 Thésé Valies af o include the

scatterirty drafethike 30-6f dayer thickness, but depend chiefly on the layer
thicknes&ghe aﬁwym@fﬂh@ resimbeadsstodeaddechanththeoparticte chemical
diameter of the resin beads. Igﬂ%%rlefﬁ% ’R%Xageﬂggﬂgﬁgdaﬁég%%e%ating

value of R, and RSm as the mean value of RS. Setting Ra and

Withinth&sbove fanges ENAbied fid toalhGHnTA (o haveyosd didkd & base
seratch¢ 85 preventive propertiescand thegsibbing sreiséftocbesnallbHdRa and a

ipless-than 0.3,pmathe heightafthe protrusions.(bills) formed by th81ving  or
[esin.beads is.0 small that Ihe grea, of cotact between, the coaling film .,
Surface and the coritact member ~10- opﬁca[ disk on the 1hner surface o
TR deieCcase EARTOt partyPEm et shdll &F tehd o hvake e BpticapPreciiic
digle seeatohed.df on thedethenhanc-Rasis-mdrenthan 45 pih, dhe beighirof.

the protrysions (hillg) formed,by the resin bgads is.5olarge thatdhg, thar ics

resistance 5 produced when they rub the optical disk at its edge face may |
Be 56 RigiTAs (6 MakE WG ribbihg n6isE ST RSAT Eiess faf10s pr, Wiath
bechluserobaismal distarice Roatween theagrotiusionss(hilfs)sfor ired bycthihness,

resincpeads: the e of gontact hetweenr the caating filessuriscesanddheoat ing
ontact member 10 optical disk.is so large as tqg make the optical.disk .

B R e A R SRR et iean widen

afst@ﬁ?f&%lﬁ%t\%%??ftﬁé'th?fﬂasib%?(hmé}*?B%‘éjd:b@)%% MEdiRheads is so

large that-thesresistancepsbdeced when they rub the optical disk at its

edge fage may.bg so.high.as tpsmake,a large rubbing noise, Morg 151, 2, it
S ecmcallél, ,n:_c the dlsﬁtancE({e betw%en théa grotruzlogls g\’N”S) foggned ¥the 105
tesii bERAs 15 187ge e Bptical Hisk nioves White itd'edge &tiftate isikpt > *°
i eowntact withsbosmafiinaniseedt protrusions {Bils) , formred by tye resirphness R
bﬁa(ﬂ&eanﬂﬁ!@m@ _tbemesista{g_:e éﬂ}ﬁj@ﬁ@dIOH&Sp}ﬁ&g hl:\édlfhteSpBCtﬁfbtrus ions
each proteusion, (hil). also making & large 2Q ubbing poise O the other e
hand, where the distance between the P,rotrusmns (hills) formed by the
F@§"ﬁ6§&85F?gﬂimﬁﬁﬁeqﬂikﬁﬂesent i.e., the difference 1In height of

unevenness of the coating film surface). As also shown
diagrammatically in Fig. 1, spacing distance RS of profile elements
represents the distance between the protrusions (hills) formed by the
resin beads. Measured values of Ra and RSm are values found according
to JIS B 0601. These values also include the scattering or the 1like
of layer thickness, but depend chiefly on the layer thickness, the
amount of the resin beads to be added and the particle diameter of
the resin beads. Therefore, Ra may be regarded as the mean value of R,
and RSm as the mean value of RS. Setting Ra and RSm within the above
ranges enables the coating film A to have good disk scratch-
preventive properties and the rubbing noise to be small.

If Ra is less than 0.3 um, the height of the protrusions
(hills) formed by the resin beads is so small that the area of

contact between the coating film surface and the contact member
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disk moves while its edge surface is kept in contact with a large number

of protrusions (hills) formed by the resin beads, and hence the resistance

in sliding at each protrusion (hill) comes low to 25 enable the rubbing

noise to be kept from coming. The slicﬁTg_property and the hardness may

differ depending on the type of the resin beads a2, and hence the ranges

may also differ in which preferable numerical values for Ra and RSm are

o be-sSpegified, 30 Weherg the Jesin heads ad-arg DYIOR-SQIeS fesit partly be
beﬁlds, Raﬂnaé/ bte fr mt3.0 tq}%l.Stgm, aq:d R%mdfrop 200 to %88 pm. on
Where'the tesin beads a2 are fluorine-Series resin beads, Ra may be™ " ¢
forA10.336D.6Ppm,saritP RS mtfrom 200 872205 Miviiéie thie relsi beagisusions
aziane urathanersexies resindgad,Ras 354nay bedram Likhto 215:-pigsistance

GRS T, 10R49 220 P In prder to prayide she coating flm A With, e 54

he surface physical properties consisting of the above Ra and RSm, the

Mé&nparficitfameter 8F the¥esid B8ad§ a2 and the quantity in which

-11- theyfar&kto be addeds thehthickhess pfitheceoating fitrh Aq asdso foitlstance

H&yé@é}p rﬁﬂéi aﬁﬁl&!tb% a%ﬂg”@ﬁ-ﬁ%)e;%%%tﬁgaﬁﬁ?gge§é§§m Qf@ég§, f"@sqe area

used as the resin bea a may be from 1,0 ta 2.5 pun, RSm from

250 B i e (R 5 P eTatH ot Btk A0 oo B o iy member

SEfiSA7 the Telloningedaaitn 1) CPHisEan kP tHE s Beapsady scratched.
efasticatiydeform-whemnithesicontaatomemben cortesuinto wentact witictheet ween

cating film, to.hung,ayY 4 cyshioning effect of absorhingiany impact ., o tnae
caused by such contact and bring an improvement in sliding property b

kBB phiy apptopTiate 40" 5F8a Gt Contaty bétie s the Rbxtiy %ﬁ%n?itthé¥s edge
Contacthayeniser.sAs aimsulsthédiskaderateh-peegentivelproperties ean  More
be-mare-impioved. 200<RSMHhZ3XRaw38Q (LNamely.anappropriative formed
Hpeyenness is formed on the coating film %‘{féggeé‘i’sﬁeer%%?r%”%e its edge
afea of contact between the co%tl'ng 15 fitm and the contact memﬁer, and ~°

pentrean ke the! CB%éFhéﬁﬂHér%%ééili?Wﬁﬁ% PRfEHS R as(hills)
ndexofheight ot bilsisosmall and RSnrastndex«afidistanee 0f hillsdsng comes

small, pamelyewhere the value of Rem 73X Ra is less4han 20Q:hills 5 1arge

have a small height and are closely distributed each other. Hence, when
thE'2bitact figmber 20 Siich 4d'ah djstical diSk i€ cadSed t6 CoMtact it =" "
B oG filnh sbfacefbyfercing & fvad &5 the eortactmernbet, thehe optical
gogtactdnember is sligbtlydefored-and thusthe numberethilswfthea 1arge
£oAung e gorping info.contact with: the contact member IS increased; ASyonce
géfsgg%istance in sliding at each protrusion (hill) comes low to
enable the rubbing noise to be kept from coming.

The sliding property and the hardness may differ depending on
the type of the resin beads a2, and hence the ranges may also differ
in which preferable numerical values for Ra and RSm are to be
specified.

Where the resin beads a2 are nylon-series resin beads, Ra may
be from 3.0 to 4.5 ym, and RSm from 200 to 280 um.

Where the resin beads a2 are fluorine-series resin beads, Ra
may be from 0.3 to 0.6 uym, and RSm from 200 to 220 pm.

Where the resin beads a2 are urethane-series resin beads, Ra
may be from 1.0 to 2.5 uym, and RSm from 105 to 250 pm.

In order to provide the coating film A with the surface
physical properties consisting of the above Ra and RSm, the mean

particle diameter of the resin beads a2 and the quantity in which
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resistance in sliding on the coating film surface comes large and 25

foreign substances can't easily hide in dales of the hills, and hence this

can make the contact member easily scratched. On the other hand, where

Ra is large and RSm is large, namely, where the value of RSm+73 X Ra

is more than 350, hills have a large height and are sparsely distributed

each other. Hence, when the 30 contact member such as an optical disk
is.caused t@&%@%wgb,th%hgo%ﬂ@gﬁﬂg},§.UU§C%}1;§/ forcing.@ leagtodhe ng so
%ont%ct member, the corpta%t memtberlﬁ %!lghtly deformed and thus a load
a%rthedn%?]] Thaiviauarhirs imcredsed, ASa result, resistance in sliding on

the coafihg i saifarrecories farts ahdkefAtedhrs eaprmake tife B5s1in beads,
rantact menber ensily:scraiehed, arsante @s thes casexobthewsmall heightr the
hill and close distribution thereof. The resistance in sliding on the £0ating, .. s on
film surface can be controlled by selecting not-too Small and large Ra and

R3m withir? afit 28 dpropriaté TaRg&s28ve it £1654 TivtethdA o8 gifsen the
applied-on<thies icontact member Thepresent iheentersihgvéilm, to bring out
gxpedmentally investigated theselatignship hefvween Ra and Remwhereontact
more, control, effect of siding resistange Is achigved and found thata, oo
noticeablé 5°effect is obtained in the case that the eﬁua ion??[l)) is Safishied.
WhentheegttioP ey ReBafisfieePthérdisk &t ateR-prev sittiré profsériss  As 2
of thetcontactanember earhbprimereteffectively-eased bynsuehrafe improved.
excellent control effect of slidingresistance: 2. Mean particle Diameter

Pd of Resin Beads a2 with Respect 10 to Thickness of Coating Film A As

to the rélaliGhéhip*BeivBaREoatng Him A tHiERRess d&sdiibed atbhang a9
fedin beafis@a2'sInkafrpartiviediamieterRd déscribeacatér ttiresratidef coating

Pd fo theiceating i thicknessis senspaeified as{ohetrophe. Q-803:0x Ifmemper
e ralla g1, Pd o ihe caating Lo fil tickness s Joss, 1an 2 0 the SONREL ooy
membper SL{Ch as the optica 8IS?( tendas to come Into coﬁtact with the

eoAtIRGHlMSsUTAEE portidhvhere thé rédihiBedds &FéHot pieBeht; towhere the
tenddo spakenthes sptical disk seratchedz dbonitbelctheskand the ratiefght and

Pd.tothe soating film.thickness.is mers than;3.0.the resin heads iend 40 nemper

come 20 off the cpating film at the time of press molding to tend to make ,
e otical tisK seratched beduss 6F%h fﬁosuﬁgﬁgi%ﬁtnu%gér ofth&rasiHY fiim
peara2bAlse e this ratibdambee than 320t Hse etigeface fithecebatactmenber
membemtopticalidiskdmaydbe casyghtomthesoating films ssaface, coating film
fezyliing in a high tesistange nsliding, and alsa making a 2o lajge s 5 resuie,
?égti)lsnt%ggelsei.n sliding on the coating film surface comes large and
foreign substances can’t easily hide in dales of the hills, and hence
this can make the contact member easily scratched.

On the other hand, where Ra is large and RSm is large, namely,
where the value of RSm+73 XRa is more than 350, hills have a large
height and are sparsely distributed each other. Hence, when the
contact member such as an optical disk is caused to contact with the
coating film surface by forcing a load to the contact member, the
contact member is slightly deformed and thus a load applied on
individual hill is increased. As a result, resistance in sliding on
the coating film surface comes large and hence this can make the
contact member easily scratched as same as the case of the small
height hill and close distribution thereof.

The resistance in sliding on the coating film surface can be

controlled by selecting not-too small and large Ra and RSm within an
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C-3. How Resin Beads a2 Stand Distributed In regard to how the resin

beads a2 stand distributed at the surface of the coating film A, it is so

specified that 4 or less agglomerates composed of 35 or more resin

beads a2 may be present per 30 1 mm’. How they stand distributed may

be observed, e.g., on an optical microscope (100 magnifications) . Where

the resin beads a2 are present at the coating film surface in the state of
beingwell dispersed, theareacof.contactwith the.aptical diskCambeied on the
macge small tgbim rove d%s@k scratch- reventiveIPtrodpertie%s. If on the other a1l
35°hand thE TEsin beads a2“are ppﬁ%@eﬁ at the’ %oa?lnsg film surfacéin the o~
statesot Beheg agtflorreratéentid rrégofasontaet with thenophiedlr disk s sentrol

arge-when Etla@m'@_awés_lswmesiatcaeaméa@awghdtheomtmgfjlra noticeable
gurace, that the optical disk ay come, ser a’é%l%edeq%%'t%@'”&tjngigo%tisfied.

such a%glomerate_s. The present inventors have made extensive studies.
R¥the reSulf; THaY 1ave ‘ddcertaingathat the disk scrétth-préventijerr eventive
properties canfbetgeoda@s-borig asithemurabebef resim Beddstinweng ecased by

agglomerateiar Limmnis 34 Qrrless: U}e)éf@&%é then asggstained that,
even Wi‘be_rf t% numbeq:of Iilgsilgibeads in_one fa%glsoirge%atedgeg} rvr}m' is

egn ,partic ameter Pd o ) 1th Respect
35 or more, the alskpscra]tc -preventive properties IS sa IS?Ied as Iong as P

tive FuiBe? ot StichAggismerates® composed of 35 or more resin beads
are 4 ordesscperthanni'c asch dnferipr diskseratcheprenentive properieshickness

may.result when the , 10 number af spch agglomerates i, 5, QLmore peft o pq

mm'. C-4. Coefficient of Dynamic Friction of Coating Film A It is specified

s the atingfitm Amay hdveh Eseffidiert® of i frictidh of'g'8° 1S SO
epdessiHdhescoating filnA has aocoelficient ohdynamic frictioh 'of mbeecoating
than 044 dis.stiface mayd Shave an inferge lubsicityto teagdto makenthes the
coating, film scratched. at the time, of press molding. The coating fil

T B e R DF 008 L I o face
RastaCBodfIRiENtOrdyRaiiic FRefisn Bfte S8 tha 9363t it rhay e §6 Fige the
shding: propextysas 4o cause ardifficultyiavhendtisheaidedp.r20i6-5f Pd to the

gt%ég'l@l% f%ﬂ%%@%@s@ E@erﬁ&@i%iﬂmﬁdﬁ%@g@é%%gé&@ @end to come

coating film thickness (3 of from 4 to 20_pm at its part where the resin
Beads aré ot preSaht. 1Pt hd§ o tickRese"(3 61 T6sS than 4 pi. the Felif "
befabisferyd 36 comnetoffafelcoating fitih aethetimhélof présswmbRiing25 ¢ resin
tenddoanake the opticalidisk:soratchedrhecause of an jnsufficient musbest the
ol thg sesipbeads az. it oo the, other hand %Qa%%%mEk”o%sstﬁ% OfLMQE s film
than 20 pm, the proportion of the difference in height of
surface, resulting in a high resistance in sliding, and also making a
large rubbing noise.

C-3. How Resin Beads a2 Stand Distributed

In regard to how the resin beads a2 stand distributed at the
surface of the coating film A, it 1is so specified that 4 or less
agglomerates composed of 35 or more resin beads a2 may be present per
1 mm. How they stand distributed may be observed, e.g., on an
optical microscope (100 magnifications). Where the resin beads a2 are
present at the coating film surface in the state of being well
dispersed, the area of contact with the optical disk can be made
small to improve disk scratch-preventive properties. If on the other
hand the resin beads a2 are present at the coating film surface in
the state of being agglomerated, the area of contact with the optical
disk is so large when the optical disk comes into contact with the

coating film surface, that the optical disk may come scratched
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unevenness of the coating film surface to the coating film thickness (3 is
so small that any microscopic foreign matter such as dust, 30 specks or
waste thread having adhered to the coating film surface tends to comes
into contact with the optical disk to tend tp make the optical disk
scratched. Incidentally, inasmuch as there is an appropriate difference in
height of unevenness at the coating film surface, any microscopic dust,

§P§§K§aﬂ%§tef%ﬁagﬂhth£g%%ﬁé§@é@9 %@J&e%&ﬁﬂe %K}QDFWhave made

surface can hide in dales of the unevenness nd, if adhered to hills .
JGreoT. Can move 1o the dales” ‘?ﬁﬁstsuctzh%re%‘ﬁe matier does hot come™e sk

AtePCoRtEBIaNRNRTtHE o pliCaP TSR T0 Prak®thatadertiotleasily2Scracheymoer  of

rt44 £-6cBaseiResitabAsithe:-base resin al, mtleast gne ds setectied freaBy have

1he 9rqup. CONSISING Of A PQYESIERSEUeS (ESI, AN EPRXY-SEIES 1eSINs 11 one

and an acrylic-series resjn. That is, one or two or more of these resins 5 ,
IArETEEd STHESe resifi cart mitke the €85ting filfh 1648 deftsii Wheh™ tgnt+ve
cortact irember sathsds ¢he apticahdiskscarmes natdeontact with theglomerates

ceating-filmand cap.makesmallthe area of contact between the. Coating®, and

firm and the coptact memper such as the optical sk, t0Bing.aN, e che

improvement in disk scra c_ijlo-pre\_/enﬁve ppoﬁgretlresl.efo R§¥he
poTrestetisEtEs resiCaATalkyd resin, ah TAsatERRItel Polyester resin, a
modified adkyd sesin anchthe fikeyiay: berused: dhe falkydtrasingas anresin

having as a;skelgtona condensation product fermed qf. 3 Polybasic Agiflr: i ene

such as phthalic anhydride and a polyhydric alcohol such as glycerol and

Ravihg'BaEn Modified it all-15 fats and dils contaiting @¥athPadit e i has 2@
clagdifiedanto af shorcoil @lkyd résivn aomedium-oitatkyd tesiniadongxditce may
alkyd sesin and &n uliralong-pilalkydiesin, dependiag onthadypeiandcratched
content of the oil or fat to be used. The unsaturated. polyester resin. is

R O B el TR bty bave

polypsic akfdantfa GERBILAS the Polybasit atid? pRthalic&nhydtidelt has a
isepitthalinacidf tetephthalicacid and adipiceacid naay betdsed.tAsutlye have so
ghgqplspfepxge@%%g@gw chiefly he usgd: -As the, medified alkyd.sesin; p.
whf_;\t has heen modified with a ,polglmerlzable monomer such as a natural

resin, a phendif€ resih 6F 35 Styréns ay be used. As the epoxy-series

resin, a Bisphenal-Aepokiresin, anaacryiricdifietyepbrygesin, goating film
bisphenekFrepexyresimand the like amay-bedised.wAstheraerylisssariesads are
rrl%%inp}_lve@%w’épb@n%g Wa@mé(mc%q iglgess B of less than 4 um, the resin
beads tend to come off the coating film at the time of press molding
to tend to make the optical disk scratched because of an insufficient
number of the resin beads a2. If on the other hand it has a thickness
fp of more than 20 um, the proportion of the difference in height of
unevenness of the coating film surface to the coating film thickness
f is so small that any microscopic foreign matter such as dust,
specks or waste thread having adhered to the coating film surface
tends to comes into contact with the optical disk to tend to make the
optical disk scratched. Incidentally, inasmuch as there 1is an
appropriate difference in height of unevenness at the coating film
surface, any microscopic dust, specks, waste thread or the 1like
having adhered to the coating film surface can hide in dales of the
unevenness and, 1if adhered to hills thereof, can move to the dales,
thus such foreign matter does not come into contact with the optical

disk to make the latter not easily scratched.
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30 one or two or more monomer(s) such as acrylic acid, methacrylic acid,
methyl methacrylate and/or ethyl acrylate may be used. It is preferable to

use the polyester-series resin, which can not easily cause the coating film

to crack at the time of working such as glr_ess molding, promises a good
operability at the time of 35 coating, and is also cost-advantageous. C-7.

Resin Beads a2 The coating film A is incorporated with the resin beads a2

so that the resinbeads a2.may elastically deform when the optical disk

-15- comestilgto gontact with thle co%ti(;i% filrtn A, to prin %tta gu§hionirt19

effect of : gbsorebinasé%nf ?r%b%c? cause ?/Ssuc 1'Contact. Cisebriné‘gmém e group
finprovementih diskEciatEhpresiciitive propertids RPEIFE CHtitaet membepnd an

suﬁhlaaibgra@gcaldjjsk. 5 Sueh resin beadsa2dumakerupwaed prottusioNSresins
aL thecoating film surface; and henge canymake smaller the area ok o when

contact between the contact member oEtlcaI disk and the coating film

5UPfaCe T a"CHRinWhic o TeSir Bebds afe 8ded" K the PeSGRtHE With
toatinga filmoAfi$ improvedan itsishdisrgpplogérty seqairetl whereitie optivagn the
d0-diskcomes intucontactwith-the ceating filmsurfacetp engbleal dqisk, to
Improvementin i disk scraldly breventive properties to the-optical disk.

, o?/vever, gcr%c resin beads are a?:ldced,pwﬁlc may ;ﬁoﬁ&e a eh|gh
hardnesss théptical HisRMasBe scrafched & coRfEintos Yuestish. Ypsaturated
ponfkasidhereta nthes incarparation dfoneef twmor diemadre-resipn beadsed. The

selecteddrom the gropp.eansisting.ot.nylgn-series fesin beadsand; o proquct

fluorine-series resin beads, having a rich lubricity, and urethane-series

tEET Bealt, Havikg e fiefiflexibfiity, efdbles™achidVvéfiert of Shifftiedt < @
disky seratch-ptevantive propestied yAsthe arsthamelseriesaresinddads, with an
gg_r@rllblea?ae UISID;_S§ Qbiﬁt@@giacigbba/ ﬁ@y@Qdiﬁ%QdeactiQn ota diiggsyanade into a
It yco 0se _obtaine allowing lamine to react with a .
B S e R dhggoit ol
Heeht, thidSe Bbtaited 1y ehe rbadfibicof ZaidmirfeeRFtievyleRe the type and
canbenatefthose ebtainedabyconvensigia nHanincalcahwlditealyester resin

99'0%%%%8& a&@r%@é}}%%ﬁﬁ@d%’b@gﬁ%%@e@ %@@981 andyg or a
those obtained_by the reaction of a bisurethane with a diamine. Those, ,
SbEE By B%%Qéé&&ﬁfbn HeSctiGROf & dilddEyanate With &'glydsi iyt acids
ehidfhy be B dasdhe diisobanate, telyiéne disoryamitteqaanbdurengf adipic
2A4-ane 216 tedylene diisocyanates) mayoehiefhebeiysed. Asthenghyaal (g used.

20 compouynd, having hydroxyl groups), gp gihep ype ,SUCh a3 45 eieq  with  a
polyoxypropylene glycol or poIyoxypropylene-;iolyoxyethylene glycol

polymerizable monomer such as a natural resin, a phenolic resin or
styrene may be used.

As the epoxy-series resin, a bisphenol-A epoxy resin, an
acryl-modified epoxy resin, a bisphenol-F epoxy resin and the like
may be used.

As the acrylic-series resin, what is obtained by polymerizing
one or two or more monomer (s) such as acrylic acid, methacrylic acid,
methyl methacrylate and/or ethyl acrylate may be used.

It is preferable to use the polyester—-series resin, which can
not easily cause the coating film to crack at the time of working
such as press molding, promises a good operability at the time of
coating, and is also cost-advantageous.

C-7. Resin Beads a2

The coating film A is incorporated with the resin beads a2 so

that the resin beads a2 may elastically deform when the optical disk
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and a polyester type obtained by condensation of adipic acid with
ethylene glycol may chiefly be used. As the nylon-series resin beads,
beads of 6-nylon, 6,6-nylon, 35 3-nylon, 4-nylon, 7-nylon, 11-nylon,
12-nylon, 6,10-nylon, 6,12-nylon or the like may be used. Of these resins,
6-nylon, 6,6-nylon and 6,10-nylon may preferably be used. As the
fluorine-series resin beads, beads of -16- polytetrafluoroethylene (PTFE),

@cﬁ%%ﬁﬂ%@ﬁ&?ﬁﬁ%’c}ﬁl Q@ﬁﬂuQF@lgMﬁt\&iH%l ?ﬂlﬁi{ ﬁQp@(gF@Fl?{r(g TA) & cushioning
tetrafluoroet ene/nexariuoropro y’ene C ()ynﬂer s , )
e R e e obGiny g rinos an
copolyra(ETRE), Hrfethyierné chiBrstiilidroetisieredosslyrher the contact
{ePErEynpahyadnylideae-fluaridei @@VDF), polyvinyl fluoride (PVF),

polytriflugrochloroethylene (PTEGE) ar polydichlorodifluoragthylene . oating
%ET)CDFE) may be used. Of these resins, poﬁlﬁetraﬂuoroethylene (PTFE)

&9‘rﬁ8§1f6i3§fer%ﬂ/ Be"G8e G L0™PKE fRIGHNE Seriss fESiA WeFHItRET Petween
résindveadsta2uisnivethedforns of Beddsyahdchas ebettey dispersibititpde than a
thabase igsinihan tha Iuosisgiesiapauden added 19.uhalis discosecoat ing

e aforesaid Patent Document 1. Hence, such bea orine-series .
O e, B onghs 2eal CLPE TS optical
Aorcurtifairg, 15teorfiparédtwithithe pORdERAPHLRFINE FERINSTHétesinto enable
beatls,a?ased maydavesa mean-particlevdiameterdr doaf fiem 54040 optical

pun, If the reginbeads a2 have amean paticle diameter Bd:of less than ;g 4
5 pun, the area of contact with the optical disk can not be made small to

Beridt to ek BiYe optital BISKSeratchiet. 289 orPthe Bihat Hifid the rési® 70
beaels a2-havier a rnetrrparticiediametehePd wfaneredtharr40pum@ lghtwo or

resistanca in sliding atihe coatingdilmnsurfacgdnayesuitiigymekerg 1argeeries
rlégl__:ginngano' e.a'rI; efrfsin heads a2 may be irba %%nt nt of from 31%291(3/%%1@1;3/,

By Weig%@[1 yased on the W&éﬁrojfetﬁe base résin of t %Véggtiralg%ﬁr% A.

FheYesiRBeads Az ard 7 ettt of 16¥s tHar 39 By WeiGhbthe-y, enables
eontactmember (opticalidisk) denklsstoreome intoveontaet witbothe iesating

film SUffﬁgen%%f “95&%@—@@5%@”&%@95 5 Ake notpresent. to1end 9t ained
make the optical disk scratched. If on the other hand the resin beads a2

fe IiCaGhtent Bt miGre thafl 20% by welght 18 Beadd 30 tefid tb Eore 10
effcthieedatingdilhvat thetirfiessf preds niGldittg 1o tiertd o prakenthecrmate of a
@D}@&i disk m&@@éb@%&o&@mﬁ@ﬁﬁ@@ﬂnm@eﬁ@ﬁﬁ f@&iBe obtained
g$agﬁka%ég%§i&#bggaytég%mine with ethylene carbonate, those obtained
by converting a w—-aminoalcohol into a chloroformate or a carbamate
and subjecting it to condensation, and those obtained by the reaction
of a bisurethane with a diamine. Those obtained by polyaddition
reaction of a diisocyanate with a glycol may chiefly be used. As the
diisocyanate, tolylene diisocyanate (a mixture of 2,4- and 2,6-
tolylene diisocyanates) may chiefly be used. As the glycol (a
compound having hydroxyl groups) , an ether type such as
polyoxypropylene glycol or polyoxypropylene-polyoxyethylene glycol
and a polyester type obtained by condensation of adipic acid with
ethylene glycol may chiefly be used.

As the nylon-series resin beads, beads of 6-nylon, 6,6-nylon,
3-nylon, 4-nylon, 7-nylon, ll-nylon, 1l2-nylon, 6,10-nylon, 6,12-nylon
or the like may be used. Of these resins, 6-nylon, 6,6-nylon and
6,10-nylon may preferably be used.

As the fluorine-series resin beads, beads of
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The coating film A further contains a lubricant a3. As the 35 lubricant a3,
one or two or more selected from the group consisting of carnauba wax,
polyethylene wax and microcrystalline wax is/are used. The carnauba
wax is a vegetable wax composed chiefly of a higher fatty ester, and has
a melting point of from 78 to 86C. As -17- the polyethylene wax, one
having a molecular weight of from 600 to 12,000 and a melting point of

H&I’Qt@&fﬁ%@@o@@&?@n@sqgﬁﬁﬁ n%iCE%‘E'_%SE@U&%M&i%@e?ryéé%@[‘@oroalkyl
wax (fon5|st|ng of fln% crystals which is o?tamed from petroI?PuFm

\é%)rr]ﬁponents, and \%a?rmay be used {575 é’.rgfff one having a moletular
rdight bidrent BDORR- 90B-ahd R TREIATY g6t of from B3 1TOT. These (PEP),
hhreants adrpravidedthe.coativng finrsasfacawith: ybdciyatther time @fthylene
formming,such aspress molding tg Improve, Sgrafeh Fesistance otihe oo ymer

coating film, and, in addition thereto, 10 have the action to provide the

¢oatify filnPShface Wit Ribriity atsSS aftél'the préebated hetal SHedt (FVF)
hasvtheehlworked oy pressleneldingTIgEnakerfrictrovaliforterlesstproduesty lene
between e opticakdisk gadthescoatingfiim surface . Lheselubricantsadprrr)
are mor inre%pe%gﬂ/e Ehearlllslggricity-providing agents such as fluorine

redin 1 p%w er, and hence material cost can be reduced. In addition,

while théffudrineTes powaer Stands +or ligueter] aepakimgiemperatarén the
feemmonbefrain 200CHas monesta 300G spetess); thegeilubricaniss@reresin than
liguid-in,such.a temperature range. ; Thus, the fluotine resin powderds Dot ecaiq
sufficiently penetrative into 20 the base resin, and hence can not uniformly
nicrBScdpicHiif Be istriBtREa thidlighdiithe whbte teatiiy fifin hesin fas an
eonsepeEnthhatakécthelslidimg prowertyscorae mon-uraforhy. leccentrastuniform,
theretocdhasen lubecapisissedin.the presentinvention is well penetrative

into the _base resin,.and henge can uniformly microscopically b .
et g e e Wi Rl 8 SRR R Mg  giameter P
Sfidifg property iithdtit any hofkitmifotitity 6¥erthewhorgoatintffilm particle
dhenhutricant ad may dHecimma content ohéromdh 240 14 byt weight, tard optical
preferably framQ.2,10,3% by weight.hased op the weight. of theiase scratched.

E%Si” alﬂlf it isﬁn a gonten% of less than 0d.2%2b¥]30 weight, the cct)ating f(ij{m .
Shrfate Banhorhe Brovitica with Suficisit Tabraity, 8o'that the"ddatingameter
fitm @éndste beseratehen -atzhé tirherof pressdnolding did ssgthehe coating
opticadglisk dends,to-beseratehesidf thedbbricantaddsipasontent of

more than 10% hy weight, the pre; cpated metal sheet may slipwhenditis, .
coiled up during its 35 manufacture, to make its wind-up difficult. _
weight based on the weight of the base resin of the coating film A.

a

If the resin beads a2 are in a content of less than 3% by weight, the
contact member (optical disk) tends to come into contact with the
coating film surface portion where the resin beads a2 are not present,
to tend to make the optical disk scratched. If on the other hand the
resin beads a2 are in a content of more than 20% by weight, the beads
tend to come off the coating film at the time of press molding to
tend to make the optical disk scratched because of an insufficient
number of the resin beads aZ2.

C-8. Lubricant a3

The coating film A further contains a lubricant a3. As the
lubricant a3, one or two or more selected from the group consisting
of carnauba wax, polyethylene wax and microcrystalline wax is/are
used. The carnauba wax 1s a vegetable wax composed chiefly of a

higher fatty ester, and has a melting point of from 78 to 86°C. As
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C-9. Additives To the coating material used to form the coating film A in

the present invention, a pigment, a pigment dispersant, a flowability -18-

modifier, a leveling agent, an anti-popping agent, an anticeptic, a

stabilizer and so forth may be added which are used in usual coating

materials in order to secure coating properties and common performance

required as pre-coating materials. 5 C-10. Coating Film Formation A

‘éQé‘dtiﬁgl?iéﬁg}@étﬁée%E&d BM#&?&%B& bcﬁsfﬁoﬁ%’ﬂgd@'r thi%i'&r:ént@?aﬁfoﬁ 600 to
e lubricant a3 as essential components, addi ereto the above

o Bop i e ooy OF dupdleity tesmih s SO soteht ™

Way directhp belesated orsoRe GMbie 1 0'ekeifigarepavetdion edafings (erystals

@Rian undersoatlayefibra sasednewhichtheemndercoad layer defailed used is,

later Is presgnt). by means.of a, roll coater, jpllowed by freatrgent fra, o1t ing

stated time in an oven kept at a stated temperature, to carry out baking
Bt anyihgt A8tHE §8I\)élr$t, ‘Usable are benzene, toluene, methyl alcohol,
ethyl alcGiwsie 15 e@thylacetate,Sbutylcadetate; feelloselvieybutyl lcellosoliese  with

1.Axdioxape s tetrghydrofuran: Cyclohexans.isophorgnes isaRutyt RICeRol; mprove

xylene ethglbenzene, m]gt | ethyl ketone d'iacetong alcohol gn .
séf(ﬁa]tc’h I, SLFtance 0 e ﬁtln Film, 'an 1in ?d Jblon %hareto,
ethylene glycol monobutyl ether. The coating Material may also be coate

By el ofcn dir Sprayeryatsarésatepdtthe likelih placer 2o offhe folPricity
eoater 2B dindeteoattayernBeiween dhe eheaticalconversioneoating bn press

Mgtﬂn@,e %aMefllﬁfbﬁ%QP f@BrlrEGéj @QgsthSr%%Egg f'ﬂﬁ‘cﬁ‘eéﬂ the optical
undercoat Iagg may be provided which is to improve adherence of the

Both. ThEredle 25 Bartictddl MHRtATGRS on"SUEH ahthdeRitat 18yer®s ™oFe
lowgesnitiaffotdsia gbdd adherencerbeiweendhetchetnidal esnvérsiopne resin
goating, angy therceatingdilm A apg-alsshas agaedpress molding
WOI’kabigtA/. F%rdiecxl%rr?plew nllénd%l;ce:oa%lal%%rirmeay rbeeslijged Vovvpcl{ce::g iSstands not
formed by bake coatihg malklng use of a coating material gontalning a

lésirrRasihga 36'506U COTRpATIBATS WiATHR bAsELEsIA Ul Corgtitifify tHe 300°C
coafingsfilm teAs theesindor the eindéscaat layerutis preferalklestoiuse range.
the samedesin,as;that.fac the base resio alof theceoating il Aundi®itive into
undercoat Ia¥er may have a layer thickness of from 3 to 15 pm, and .
Br&terably frofi 5 o 10"6m. 36 The derCoat 1Ayer iay bé contite oty
aipluralinref |ayersiadosthefsoating filnreshsistingléfa singleragerertdy make
pherality: ef layers spayralse e pravidedilbetween the vongdereeat lay@feto, these
lubricants used in the present invention is well penetrative into the
base resin, and hence can uniformly microscopically be distributed
throughout the whole coating film to therefore achieve sliding
property without any non-uniformity over the whole coating film.

The lubricant a3 may be in a content of from 0.2 to 10% by
weight, and preferably from 0.2 to 3% by weight, based on the weight
of the base resin al. If it is in a content of less than 0.2% by
weight, the coating film surface can not be provided with sufficient
lubricity, so that the coating film tends to be scratched at the time
of press molding and also the optical disk tends to be scratched. If
the lubricant a3 is in a content of more than 10% by weight, the pre-
coated metal sheet may slip when it 1is coiled up during its
manufacture, to make its wind-up difficult.

C-9. Additives

To the coating material used to form the coating film A in the

present invention, a pigment, a pigment dispersant, a flowability
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and the coating film A. -19- Such an undercoat layer may be formed by

coating the coating material directly on the chemical conversion coating by
means of a roll coater, an air sprayer, a bar coater or the like, followed by
treatment for a stated time in an oven kept at a stated temperature, 5 to

carry out baking and drying. E. Conductive Resin Coating B The

pre-coated metal sheet may be so made up as to be further provided with
Acarductive resingeating B.on the,outer;sudgceon Jhe side;gppasiteddric, a
tr%ebcolating:film : Whlichtils1 the SLgface Ct{ha[t) 18 forms the outer. surfacelof "y
fhé drive case after préss méfding and is baSically tEomposed of & base <279
resirbRls nickel filksEb2 anfcPa IbFicant bRAhitkis casePHié vther afthe common
cbemicad conversioncaoatingssiscpeavigdednandhesmetal sheet on its side

that forrms the @&Q@{é&rﬁﬁ%%%i&% the side opposite to the coating

film A, 15 and the conductive resin coatm%? is formed thereon. As the

conductive FEin hdltiig B H cHAfiRG T fMay Betised i’ Tormedal the
by=doating dscedtirgdmaterial prepared by mixingsaanickel filenameawaxadding

iﬂl@f‘e@fgaﬂil% regin.as g&ﬁ!@%@sinp]%@%e Bﬁ&erﬁimm@nor dispersing
Jt_géd-open No. 211091%%9885 20&-1. Lay%(r}Th(i:% nesg,eThe on u(g:tive resin

coafienglélmaay%alvga i(ﬁ?&ggs of from 02 to 270 pm.?ip it has ar%higﬁﬁesoé‘c the

BrIEIS Hhaf V' 2PEACH rAiayHaveé d Yoo eRSetiedre6adtictivigbutimay case in
havenpaodk catrostendesisigace dand nress moldingssuitakibibyt If ibhaseans of a

thickness.of morg than 29,25 pm,dhe,pickel filler may come less exposed xepr

to the surface, resulting in a poor electrical conductivity. E-2. Base Resin

B A8 t7E BaEe redRBIUSEF in fHie CORatctRE réi Coating s Sohd'8r twds e
orens of resi(s) setedtetzfrom the group coasistingpof B0 ethyl alcohol,
pelyesterssetigsdesinoan, acrylic=series resiie angh arvepoxysselies resiniosolve,
ifare used As the polyesiersseries resin, gn,alkyd resin. ag, upsarated ..
polyester resin, a modi %draﬁwdarésin ahd the Tike fay be used. A's the Y

atrlic-serfas Fésin, SRt iCoBeaPe d By polyiHerizikg (Gie ordirs o theré L cohol
monemsr{shsughyas acnyliclacid] 35thethathylicacidnmethybrial may also be

methacrylateand/orethyl acrylate may be, ysed Asthe 8poxyzseries i, place
resin, a blsplheno1l:-A epoxy resin, an acryl- modified epoxy resin, a
BisphEndRE epdxyFesin and the like may be used. -20-

D. Undercoat Layer

Between the chemical conversion coating on which the coating
film A is to be formed and the coating film A, an undercoat layer may
be provided which is to improve adherence of the both. There are no
particular limitations on such an undercoat layer as long as it
affords a good adherence between the chemical conversion coating and
the coating film A and also has a good press molding workability. For
example, an undercoat layer may be used which is formed by bake
coating making use of a coating material containing a resin having a
good compatibility with the base resin al constituting the coating
film A. As the resin for the undercoat layer, it is preferable to use
the same resin as that for the base resin al of the coating film A.
The undercoat layer may have a layer thickness of from 3 to 15 um,
and preferably from 5 to 10 um.

The undercoat layer may Dbe constituted of a plurality of
layers, or other coating film consisting of a single layer or a
plurality of layers may also be provided between the undercoat layer

and the coating film A.
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E-3. Nickel Filler b2 The nickel (Ni) filler used in the conductive resin

coating B makes use of a scaly nickel filler and a chainlike nickel filler.

The "scaly" refers to the shape of flat pieces, and the "chainlike" 5 refers

to the shape made by mutual joining (_c[\gi_nlike or beady joining) of fine

nickel particles to link slenderly like filaments. The use of these nickel

fillers in the form of a mixture enables achievement of both the electrical
conductiyityand theress.molding. switability £30.Msually. ress,gil S coat ing
usted at Ehe time o{apress Q%oldir}% The_ pre-coated metal Sﬁheet an be c
Bress-molded Withdut Any probiem in the “Cas6 When thepress off i °F @
présersPassr lubticatiniy il bétiveen i metdlShett ditka press meldowed by
e howvever, dhe ubsicatiry filmauns gty doeallyche surfacewefthe temperature,
Qge-c%%t;dome@]@ﬂ]ege%%%n%%],ﬁgs_cratched draggingly. The nickel filler

also stands protrudent from the coating film surface, and hence, if the
lubricatifig fifA taR5*dRy, Riive hiCRATfifler Bomes into contact with the press

mold, sGtleattire-qoressimeided preductmayhave anpoorextemalo be further
appearance: dihat i, dhdsdmpertaat o, make the pse-coated metal,she@trace on
suace yetajn ihe 20 press,of. The iise ofthe gboye o tpes of nickel
illers’in the form of a mixture enaples the roughness of the coa?ing film
SOFfate-t6 e eppropriateRy edntrofledito’fretai the PressBitSTheskhlyy and is
nickeldfilisr anghpbadalikemickebfiler mayi be imixed iniapsapariioresf ftamand a
10,40, 70% intotal in,weight ratio. 25 hased.qp,the resin solid.coptant Ife. <1 on

they are in a proportion of less than 10%, the conductive resin coating B

g
fivdy Hide ifeffor&iettiical doHadttivity &G PreSs mdfdirg Stitbiity ™S the
thiepareinizqsroportion iof more-tivars ¥09% ot soneluctivéresippredatingB 1m A,
may have ageadwlestricakeandugctivitybut may haveninferiofpeass  as  the
molding. 30 sulihiity. adngrence and comosionsesistance. -4, Lubricant,,
b3 Asthe lubricart bf Used in the conductive resin coating B, one or two
brire OF luBFizaiitEs) 3elettéd TrorthegrupEsRsisting Pof Carrdttha® nickel
e, gpolyethylenewiax andorerocrystalling waxdstare3&dusedJdpwnese Patent
£arauba wax is:a vegetaple waycomposed chiefly of a higher fatty
ester, anglhas a meltin koint of from 78 to 86C. As the polyethylene
wax, on& having' 8'molectiarweight of from 600 to 12,000 and a melting
point of filsm T B1A40C niay Be ¢sediTheR 21amibrocrystallinewasis af from
crystadline wax consisting.et fine-erystads bich és obtaiied froMn, it may have

Q%%%S“QI&Q{QQQ%”ééhéﬂgt"i"\bl ymgé{tb%gfelgai% poor corrosion resistance

and press molding suitability. If it has a thickness of more than 2.0

ce that

um, the nickel filler may come less exposed to the surface, resulting
in a poor electrical conductivity.

E-2. Base Resin bl

As the base resin bl used in the conductive resin coating B,
one or two or more of resin(s) selected from the group consisting of
a polyester—-series resin, an acrylic-series resin and an epoxy-series
resin is/are used. As the polyester—-series resin, an alkyd resin, an
unsaturated polyester resin, a modified alkyd resin and the like may
be used. As the acrylic-series resin, what is obtained by
polymerizing one or two or more monomer (s) such as acrylic acid,
methacrylic acid, methyl methacrylate and/or ethyl acrylate may be
used. As the epoxy-series resin, a bisphenol-A epoxy resin, an acryl-
modified epoxy resin, a bisphenol-F epoxy resin and the like may be

used.



10

15

20

25

30

35

e.g., one having a molecular weight of from 600 to 900 and a melting
point of from 60 to 100C. 5 These lubricants b3 provide the coating film
surface with lubricity at the time of forming such as press molding to
improve scratch resistance of the coating film. The lubricant b3 may be
mixed in a proportion of from 1 to 5% in weight ratio based on the resin
solid content. If it is less than 10 1%, the conductive resin coating B may
have andnferigr lubricity todeng to make the coating film A scratched. If it
is more than 5%, the co dgflﬂl e resincfoatinghB may have too good

. .. The nickel (N1 r use n ductive resin coating B
lubricity, and hence the " pré-coated e allsheeFmay sﬂptto Come into d

BRkesil WwheAfwauPRRUP, N-Eemé hoteablentd bectgiled tis 18 &S, filler. The
Agdditives TerthescaatingHaatetialdised tafomn fhe cenduetive t@8iN "chainlike"

coaling B In the bregent inyention, a Igyeling agent,a0 a']@'r%%%!l% or beady

agent, a stabilizer, an antl-settllng_agent and so forth may be adde

Whith're GSed intstaPEoatiy mterals fh ordér to'§8che Coatifly 26 12ments-
Preperties @ndtbermmon gerforfidiee yequiredias Prescodting matenalks. enables

Ecﬁi&%ﬂ%@ﬂoBfObeQHdMQ%iV@lB&S}@&QaHBQdBa‘Bﬁﬁaéyﬁgima@{@lpress molding
Erega{)eq. using the base resin bl, the nickel filler b2 and the lubricant
1CTapl1ll . . oy
as essertial components, adding thereto the above additives properly
and disSBlviig or dispefsiAg2S thesedn A siiftablel86lveht PRaydirsely pe-  The
poatedardhesother ofethe chemicalconversioacodtings bymeansiofan in the

rall cogter, followsd Ly greatment for g stated,time. in a0, QYN Kept ARyeen the

stated temperature, to carry out baking and drying. A top feed system is

BréferrsdShtwhith & d84tig Tatkrial fed HOIM ahovEd theparfaend fiim runs
Betwekrralgick-uplrell and @rapplitatoihroll israpphietedn thetmetabhsieget comes

bytolleeating 1sjng.the. applicatariall. The coatingsmaterdahsnaydiregtlyc from

be.coated on Q‘ieh%hselﬁ'%ﬁ%ééona"ne 0N £oating mf%”r%c?lflt"i‘?ﬁz'%i m runs dry,

e
sprayer, a bar coater of the fike in place of tjh‘e roll coater. As the solvent,
e dhiexemplifi€d if°TS10-"Coatifig-Rith EorthationPs5 a5 used:hat the
EB=Zs Elecirieal Contuativity ThereoadpetivestesinreoatingB mayehavehat is, it

elecirical-copduchivitywhichiis 50 spegified thattheglecirical resIStance i n the
Er -22-is 10 0 or less when a probe made of silver (a_probe of 5 mmin .
Hldivot8s bt ARGInGLR 1 of 25 ML 207 bro At RS tobR S i ©7°
flvecoating Surfateatidas of 160 gbypthefourterminatoniethodt HLEr girface
deDEﬁath@@rl@)ﬂieﬁ:&yna&lﬁiﬁal&l&ﬁcwti%wI’@he press oil.

The scaly nickel filler and chainlike nickel filler may be
mixed in a proportion of from 10 to 70% in total in weight ratio
based on the resin solid content. If they are in a proportion of less
than 10%, the conductive resin coating B may have inferior electrical
conductivity and press molding suitability. If they are in a
proportion of more than 70%, the conductive resin coating B may have
a good electrical conductivity but may have inferior press molding
suitability, adherence and corrosion resistance.

E-4. Lubricant b3

As the lubricant b3 used in the conductive resin coating B,
one or two or more of lubricant(s) selected from the group consisting
of carnauba wax, polyethylene wax and microcrystalline wax is/are
used. The carnauba wax 1s a vegetable wax composed chiefly of a
higher fatty ester, and has a melting point of from 78 to 86°C. As
the polyethylene wax, one having a molecular weight of from 600 to

12,000 and a melting point of from 70 to 140°C may be used. The
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5 electrical properties such as grounding properties and

magnetic-shielding properties necessary for the drive case outer surface.

F. Heat Radiating & Electrically Conductive Resin Coating C The

pre-coated metal sheet may be so ma_dzelgp as to be provided 10 with a

heat radiating and electrically conductive resin coating C in place of the
conductive resin coating B, on the outer surface on the side opposite to
M%MMQM_AG Indhis;cage the other of _tt)gx FB&H’@@@J&%\G%SH% crystals
C}?atl}?gs is %rtov.ldegl Qn the mteta sheet on its S{de that forhmg the o%ter 4 i
Llrfate which1s o1 thé SidBopposite to 15 the' Coating Tifn A, and aTesin- o =57
goatingPCeisHorAed theresirwhich segireshothcheat Padiatidplanad a melting
plactricat conguetivity, Suchca heat radiating and electrically conductive

resin cogfing CrigJormed using as,abage resin clong of Wo Qf Mot&-3cc witn

resin(s) selected from the group consisting of a fluorine-series 20 resin, an
EPhdESEies redinS a'pulesSter-Seried fesTHC AN Feryiie S Sefidd Tein ARid HProve
sretiiamhe series aesi.dtf comams atigast lgraphite in order to provide the
coating with hegt radiation and, contains.at least anigkel-(Ni fileringrdereo s
1o provide the. coating with, elegtrical condugtiyity. As lhe palyestersseries. .,
resin, 25 acrylic-series resin and epoxy-series resin serving as the base
tésintlef, the"SHftE YESIRSAS tRe3k edemplifiedforthe basé Yesny al weetrity to
tretlde woating fitmeAdmay be Used. Assthe fltlosine-series resimand than 5%, the

rGHhaneRenes Iesin.Serying:as 4 e}%%%?{8§i’g85&h&%§%£§§i%@%eme the
those exemplified for the resin of the resin beads a2 used in the 30

Roating it APhay be'teed"The tORduR iRy Sproviding Eonpon&REBLERE 1P/
as thennickal fillelre maydse erikedlinma-proportion of from 10 to 70% in
weight ratie baged: orethe resin solid content. If it is less than 10%, the

resin co?tin% C may have inf%rior eiectric%l C ndLILctivity %nd pres . ,
. h ting”. t t
molding 35 SUI?abCI:h'[y. i |smr?1oer§lt?1anu7s(§%, the resin coatelng 8nmu§:y have —°"

6odd Bledtrital EBRARRIRAG hEPHTAY Have ifkfitt Prs<AfIBingG anti-popping
suitability, adhierencerangrcarrosiorresistanegeks forithe componsay ok added
previding heatradiation, sichas the arapbite, itmay Redmixed ins23:& coating
%o ortion of from 20 tonloooég in wei .htr ratlglpased on the resin S%“d Cials
BRTER I Tt 1RSSR 2% thETRST CoatiHg € Mial ave SinfBHoP Hear21°

radiatiorr I it FPriGTel thar 1 00%s thielrasiRasoatifgaC 1hvay have good heat
radiation, bubsrayhaverisfedor pressraelding b suitabildy sas€h@esin bl, the
rrl]legz_eqlsj?ﬁa_{%vre ggdaglc? CéﬂgaHMbCr%%%%t%% rgginessential components, adding
thereto the above additives properly and dissolving or dispersing
these in a suitable solvent may directly be coated on the other of
the chemical conversion coatings by means of a roll coater, followed
by treatment for a stated time in an oven kept at a stated
temperature, to carry out baking and drying. A top feed system is
preferred in which a coating material fed from above to the part
between a pick-up roll and an applicator roll is applied on the metal
sheet by roll coating using the applicator roll. The coating material
may directly be coated on the chemical conversion coating by means of
an air sprayer, a bar coater of the like in place of the roll coater.
As the solvent, the one exemplified in "C-10. Coating Film Formation"
may be used.

E-7. Electrical Conductivity

The conductive resin coating B may have electrical

conductivity which is so specified that the electrical resistance Er
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coating C may preferably be formed in a thickness of from 0.3 to 5 pun. F.

Heat Radiation and Electrical Conductivity The heat radiating and

electrically conductive resin coating C 10 may have electrical conductivity
which is so specified that the electricalresistance Er is 10 0 or less when

a probe made of silver (a probe of 5 mm in diameter and having a tip of

2.5 mmR is used) is brought into touch with the coating surface at a load

0f 109 gby.the, four-ferminal methods L Er issmore than 40 Q. itis upable ., 1n

50 15 sufficiegtlﬁse,cure electric p£ogerties such as groun%inoql roperties
lameter an AV, 1L a tip .0 .2 mmR o1 ed) .1s br t "into touch
and magnetic-s |eldr|1ﬁg prop@rtles nécessary forthe drivé case outer

siFfacehAsthethedt ritiation ofthé héatdadiatidg@nd errctiigallyfour—terminal
gengictive resin ceatingCriHds s specified thatawbendightuist 26 emitietsecure

and beat iy gengrated in the Staéﬁc%”gh%%‘?”rc&j%&aié?@ed iBJQé?eiPE‘%QQr and

of the drive case, the temperature of the drive case surface is 32C at a
PoOESE intd Werd theterhperafiite 1T e Sit&ridrof tHEdrive thse f®  ovter

eonfednto a steady state. If the drive case surface temperature is more

than 32¢, the heat.may begame 2saccumulated.inthedrive £8s& it ing
damage fundamental performance of electronic equipment. As such a .
gt 1o e Los o ah 2o, S5athg Rrkeovided
ay be tsed whithis fornied by E6atingra L Eoatingunatefial pféparedbyrg C 1o
mixirg tife graphitecandithe mickel 3-tilenin an erganie restiyrasdiselosech the

In Japgnese Fatept /Application]-aidigpen Ne, 2008:305993. 1€ s per of the

pre-coated metal sheet for slot-in drive cases which has been described

SBIVEH ST G580 fEPIIGERT drivie RAZEETSF efdctfitedlipftentiand ©» 1ts
electromictequipmentsuchrissrteteviSion sets 85 videotassetteigcordepsite to
and persenal computers.dut witheut dimitationdo these. tbmay alsebeon which
used for structural slot-in drive cases..The present pre-coated metal
T R R e e o6 CDs
(compactifisks} artf BV DSR2 (HigitaPUite & drskS): Bt With68efnttatien resin
tosuchyopticat disksnelt may @scbe asedSfor seratchqireventive puiposes more

E%rsYﬁr(iQ}‘S s’@?é@p&ﬁs f}%mg MQCiéjP&ngMﬂ‘f&fa%%s’ §u%§§rine—series
magplqticrg)pticeg! gisksi. 5 ErXAQ/InPLES Tlhe re§§nt irilvention,irs1 desﬁcribg:d lie _
befow in“Gredier detaiis By gty Exaipies Exampies® {69 on acrylic
series resin and a urethane-series resin. It contains at least
graphite in order to provide the coating with heat radiation and
contains at least a nickel (Ni) filler in order to provide the
coating with electrical conductivity. As the polyester-series resin,
acrylic—series resin and epoxy-series resin serving as the base resin
cl, the same resins as those exemplified for the base resin al used
in the coating film A may be used. As the fluorine-series resin and
urethane-series resin serving as the base resin cl, the same resins
as those exemplified for the resin of the resin beads a2 used in the
coating film A may be used.

The conductivity-providing component such as the nickel filler
may be mixed in a proportion of from 10 to 70% in weight ratio based
on the resin solid content. If it is less than 10%, the resin coating
C may have inferior electrical conductivity and press molding
suitability. If it is more than 70%, the resin coating C may have
good electrical conductivity but may have inferior press molding
suitability, adherence and corrosion resistance. As for the component

of providing heat radiation, such as the graphite, it may be mixed in
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Aluminum alloy sheets were each used as the metal sheet. Each 10
aluminum alloy sheet (material: JIS A5052; sheet thickness: 0.6 mm) was
subjected on its both sides to degreasing with a commercially available
degreaser for aluminum, followed by washing with water. Thereafter, the
sheet thus treated was subjected on its both sides to chemical conversion
with a commercially available phosphoric acid 15 chromating solution.

Q'e&oeeﬁt%ﬁﬁ%%mﬁ%yeg §i<T3{bbterE@1Eﬁ%S $H ff%@gﬁtf e@ﬁbi\é!aéa%%tfeﬁinw%%@ resin
CcO tlng material snown in el q;ns a bar, coater, followe

B RE ABarwie e BUiSF o iR Ear oVl ot LB Giet Ay have
eREPrWaS Beated With diPundéfcodt tdatig niarsridlleempdsed vfa coating C
polyesteeseries resia; folawed yn2bbaking,whichewas sa-contrelted thato1ding
Qﬁ%éﬁ%‘i%ﬁ%ﬁt layer formed was in a thickness of 10 pm after baking.

Next, on thé undercoat layer thus formed, a coating material a containing

the basé 1&8in, redifieads SaRuttiBricantshEWit it TebiéYl WS Coatedpy - oS+
meansofcaar coatery dfollowed by baking te preparessach Sampte 0TReto 5 pm.

baking af the-geating 25:materal b £oating material-a and yndercoat
coating @ater{ial was dc.ar{ied O%Ag]da)lte é%@pi%raﬂre of 230C.as maximum

ultimate sheet Yemperature (P reparation conditions of the samp gs™mI ©

BFExaiffless P69 are sHOWRIRE Table 1 "Comparative Exarpléscrfitotdat the
30=5amples ot Comparative Examples drta 8sweregpreparedin thedsante silver

manperasjp Examples d; 194 but under preparation condifions, shown jo.y) 15
Table 2. -25- (1a~1IN.,1~4'1GihSIY .)f)PY fi_--la):)PY 4~u Itif~
PrEUAt 2919 I5°9°F '3 ED (1% £PIN'S RUSFAE-FL R AP ift 19%ER By the

que)terhinRe tiePhed.?] | Tf) (Fruli®) ul®@e 1yhptP 1) G1 N CiPi lutable to
bakdiCichely al sbctdd ~~1d@ kM-21:1 . droperties  such  as  grounding
properties and magnetic-shielding properties necessary for the drive
case outer surface.

As the heat radiation of the heat radiating and electrically
conductive resin coating C, it is so specified that, when light is
emitted and heat is generated in the state a light source is disposed
in the interior of the drive case, the temperature of the drive case
surface is 32°C at a point of time where the temperature in the
interior of the drive case has come into a steady state. If the drive
case surface temperature is more than 32°C, the heat may become
accumulated in the drive case to damage fundamental performance of
electronic equipment.

As such a heat radiating and electrically conductive resin
coating C, a coating film may be used which is formed by coating a
coating material prepared by mixing the graphite and the nickel
filler in an organic resin, as disclosed in Japanese Patent
Application Laid-open No. 2005-305993.

The pre-coated metal sheet for slot-in drive cases which has
been described above in detail is used for slot-in drive cases of
electric equipment and electronic equipment such as television sets,
videocassette recorders and  personal computers, but without
limitation to these. It may also be used for structural slot-in drive
cases. The present pre-coated metal sheet has disk scratch-preventive

properties to optical disks such as CDs (compact disks) and DVDs
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may a use scratch—preventivé— purposes for various
members having precision-processed surfaces, such as magnetic optical
disks.
EXAMPLES

The present invention is described below in greater details by
giving Examples.

Examples 1 to 9

Aluminum alloy sheets were each used as the metal sheet. Each
aluminum alloy sheet (material: JIS A5052; sheet thickness: 0.6 mm)
was subjected on its both sides to degreasing with a commercially
available degreaser for aluminum, followed by washing with water.
Thereafter, the sheet thus treated was subjected on its both sides to
chemical conversion with a commercially available phosphoric acid
chromating solution. Next, one chemical conversion treated surface B
each was coated with a coating material b shown in Table 1, by means
of a bar coater, followed by baking. Meanwhile, the other chemical
conversion treated surface A each was coated with an undercoat
coating material composed of a polyester—-series resin, followed by
baking which was so controlled that the undercoat layer formed was in
a thickness of 10 um after baking. Next, on the undercoat layer thus
formed, a coating material a containing the base resin, resin beads
and lubricant shown in Table 1 was coated by means of a bar coater,
followed by baking to prepare each sample. The baking of the coating
material b, coating material a and undercoat coating material was
carried out at a temperature of 230°C as maximum ultimate sheet
temperature (PMT). Preparation conditions of the samples of Examples
1 to 9 are shown in Table 1.

Comparative Examples 1 to 8

Samples of Comparative Examples 1 to 8 were prepared in the
same manner as 1in Examples 1 to 9 but under preparation conditions

shown in Table 2.
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-2 7- Examples 14 and 15 In Example 14, a stainless steel sheet was

used as the metal sheet. In Example 15, a zinc-coated steel sheet was

used as the metal sheet. These metal sheets were subjected on their

both sides to 5 chemical conversion with.a commercially available

chromating solution. Next, one chemical conversion treated surface B

each was coated with a heat-dissipative and electrically conductive resin
coating matgrials compasedsof a polyester-series resin, graphite and a

nickel fiIIIer, bg means of a bgr coater sotaslto @fvg a coatine%film n a1
thickness of 1 18 im a%t’eradrﬁ/lﬁé?%(ﬁfoswade gy ba el%g.vfﬁsth]ilés’ coa?lshg © meka
matrial, theE ¥aphitel andathve nicicskfilist wereleabhsh aedritent o809 metal
byeiveighthand 40%: bysweight,wespeaiivelyrbased endhe weight ofdbeto
resin;sahd conient; Meanwhile, the other chemical,conversign freated, o1y ion.

surface A 15 each was coated with an undercoat coating material

toitiposea 6Pa"polestaivsares tesifi foifbvidt by bakifg Whith wias sg*
eomtrolled sthiatdhevendedceat fayerctorimedanasdniathickniess ol pumterial

aftesobaking. Thesealtarsonseachundsrcoatlayar:thus formed; aeoating er,
gnaterial a cgnga{argng thecle:)rasgoresint regi(_invbeads aﬁd lub i.clqnnt hoy(vn 20

in Table 3 Was coated by means of a bar coater, followed By b%%llr?g g% ot 1

Prepareestly Sample TREBaking 8f ihe coafingmatefial b€ duirg 1al, the
graterialea and tindercoat caating materakbwas carried@iticataot 30% by

iemparatyre 8f230C,as maximumltimare sheet temperature LEMT) or e

Preparation conditions of the samples of Examples 14 and 15 are shown
5B TEBIE B.SPEEF 1tV Mri r il ;> !l itfari to T~d~FIS~ijS: f~7 2
S1 11 'MednivliNdt, 4hgy fiyheg mphemBeal pronversion treated surface A

each was coated with an undercoat coating material composed of a
polyester—-series resin, followed by baking which was so controlled
that the undercoat layer formed was in a thickness of 10 um after
baking. Thereafter, on each undercoat layer thus formed, a coating
material a containing the base resin, resin beads and lubricant shown
in Table 3 was coated by means of a bar coater, followed by baking to
prepare each sample. The baking of the coating material b, coating
material a and undercoat coating material was carried out at a
temperature of 230°C as maximum ultimate sheet temperature (PMT).
Preparation conditions of the samples of Examples 14 and 15 are shown

in Table 3.
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LL -29- In the manner described above, pre-coated metal sheets for slot-in
drive cases were prepared, which were,gach as shown diagrammatically
in Fig. 1. In Fig. 1, reference numeral 1 denotes the conductive resin
coating or the heat-dissipative and electrically 5 conductive resin coating;
2, the chemical conversion coatings; 3, the metal sheet such as an
aluminum alloy sheet; 4, the undercoat layer; 5, the coating film; and 6,
the resin beads] The chromium content of each chemical conversion
coating was mg/mz-as measured with a fluorescent X-ray analyzer. 10
As to Examples 14 and 15, slot-in drive cases were produced in the
following,way, and the surface temperature of each drive case was

mea surﬁd. Tihq: is, with each preicoated metal sheet B-surface outside
and it e%(;h Assurface inside, a slot-in drive case was produced which
was [150' % X*150 mm in bottom size and top size and 100 mm in 15
height. A 60 W light bulb was disposed as a light source in the interior of
the drive casghand light was emifted and heat was generated. The
i 1] . .
temperaturejofﬁ ﬁe drivg casge surface at a point of
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time where the temperature in the interior of the drive case came into a
steady state was measured. As the result, the temperature in 20 the
steady state was 32C. Regarding the pre-coated metal sheets prepared in
Examples 1 to 9, 14 and 15 and Comparative Examples 1 to 8, surface
roughness, lubricity and the state of distribution of resin beads (how resin
beads stood distributed) were measured in the following way, and disk 25

scratch-preveptive-propedies, iubbingReise,proeiness, fiexibiltineets for

ehectri,cal onductivity and corrosion resistance were evajuated in the

folfowing Way aSFy\?vaWseE%a?ﬁSf’ea as' "SAY "AYor "B Was judged to be

ot accEptante? dnd 1Tt tgjection ISuridce Youghiess B0 AItHE A-Suffice ©s
oheachpretcoatecpietal sheely the arithmeticalimean dewatian efithe rically

assessed profile, Ra aod;the. mean, widih.of 1e profle AIeMENB RIML . 3, the

were evaluated bé the surface roughness measurlnz? agg‘?ratus of feeler
e

Bipve ILibricitySU45 AS the [IbHERFof the A-stitfate o preceostedt taver

metdiesheet ithe Coefficient of, dphamiedrictioravas measured with a

Baud?nTﬁ%?errfﬁﬁgﬁrcé{@&gl@fc@Tg%%ﬂQﬂéﬂfﬂ%slin&ﬁﬁg§éi%g' J&@c?ng was
-surface of each pre-coated metal sheet was, observed on an optica

s B Py St Ton Ind e Eoate S00

distributt®l Was"evaRiged Byahe Aamisérbf Hyglbmierateseeorfposeerapced in

850 marevtesinbeads,pemt mor't scbiskscratch-preventivenpropetiesise was

Fach,prg-coated metal sheet was fastened ontpa platgnwyith e formers; siqe

A-surface up, and an gptical disk and a weight were further put on it,

Wierg tie Bptital didk \Was HoiZ8htally Sided' thetedh totedsird g™ ==
viraximees Idad atwhich thevopticdlcdiskrdeese 19 not epnse stratchedd S in
RO0,g+0r more. 4 Frem 120 g eamerafodessdban 209:g. Hurremi100g
ormore folesghan. 190 . & Less than 190.9. I “eQP'QQd”RIgSa was
proofness: Eac pre-coate%smeta?shee was fastened onto a platen with

#eT6RTRY's ARUFACR U anE dHy Sbarfth Wias evafuated wsichtwasPidde ©f
wihen orethe sheetcapopticaldisk was shided atrite edgefage andateacame

kﬁ@%cg:%ﬁggﬁ§e§%ate was measured. As the result, the temperature in
the steady state was 32°C.

Regarding the pre-coated metal sheets prepared in Examples 1
to 9, 14 and 15 and Comparative Examples 1 to 8, surface roughness,
lubricity and the state of distribution of resin beads (how resin
beads stood distributed) were measured in the following way, and disk
scratch-preventive properties, rubbing noise proofness, flexibilty,
electrical conductivity and corrosion resistance were evaluated in
the following way. What was evaluated as "SA", "A" or "B" was judged
to be of acceptance, and "C", rejection.

Surface roughness:

At the A-surface of each pre-coated metal sheet, the
arithmetical mean deviation of the assessed profile Ra and the mean
width of the profile elements RSm were evaluated by the surface
roughness measuring apparatus of feeler type.

Lubricity:

As the lubricity of the A-surface of each pre-coated metal
sheet, the coefficient of dynamic friction was measured with a Bauden
rubbing tester.

State of distribution of resin beads:
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20 A: Sound is slightly heard. B: A small sound is heard. C: A large
sound is heard. :Flexibilty The flexibilty was evaluated according to JIS Z
2248 by 25 bending each pre-coated metal sheet at 180 degrees with its
A-surface outside. Two unworked me_tgbs_heets (total thickness: 1.2 mm)
were used as bend inserts. The external appearance of the bent portion
was visually observed. A: The coating film is not seen to have cracked.

30 C: Thecoating film.is-seendo havecracked,. Electiical-coudughvityeq on
The electrical resistance g as meas ured, When a # é)t:f]e maﬂe of silver
mm

{4 probe ot 5 mm A daméter an%gﬁavﬁ]%ag ip of2. was GS&dy was

BFQG@h‘ﬂﬁW toucK With thevBlsuiaeelof ehaehnpreed e da 3B anstal sheet
bynibestouterminal metbode AnlB4:05 Jessr B: Mére than 10 0.

Corrosign £QS§5§Q§& ?@e&é@&%&%%%%&ec%%de on the B-surface of each

pre-coated metal sheet, and a salt spray test was conducted for 100 hours

to V|suaﬁ?08b§5?v§?ﬁEegxf%’?ﬁﬁJr appEardiice b11hE el R: N LOFIsIBAT
heetprmBrCs Corsositites seermnbherespitscef thie sibovel testse=opht were

EZ&B%HQ;{G%J{[Q;Q , 14 1§h®ﬂlg @W@f&@ éz@m?&? 11:&91?&{@5@@9%1&@@
TPy Oy Y e TTHE Bt [ [U8 S 1 g
LA 697 dFFAEFASS T, rlycd Sri1JdtrlLi-lIILINfC7rt1 4:

SA: 200 g or more.

A: From 150 g or more to less than 200 g.

B: From 100 g or more to less than 150 g.

C: Less than 150 g.

Rubbing noise proofness:

Each pre-coated metal sheet was fastened onto a platen with
the former's A-surface up, and any sound was evaluated which was made
when on the sheet an optical disk was slided at its edge face and at
a lean of 3 degrees.

A: Sound is slightly heard.
B: A small sound is heard.
C: A large sound is heard.

:Flexibilty

The flexibilty was evaluated according to JIS Z 2248 by
bending each pre-coated metal sheet at 180 degrees with its A-surface
outside. Two unworked metal sheets (total thickness: 1.2 mm) were
used as bend inserts. The external appearance of the bent portion was
visually observed.

A: The coating film is not seen to have cracked.
C: The coating film is seen to have cracked.

Electrical conductivity:

The electrical resistance Er was measured when a probe made of
silver (a probe of 5 mm in diameter and having a tip of 2.5 mmR was
used) was brought into touch with the B-surface of each pre-coated
metal sheet by the four-terminal method.

A: 10 Q or less.
B: More than 10 Q.

Corrosion resistance:
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observe the external appearance of the sheet.
A: No corrosion is seen.
C: Corrosion is seen.
The results of the above tests on Examples 1 to 9, 14 15 and

Comparative Examples 1 to 8 are shown in Table 4.
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beads a2 to coating film layer thickness (3 of the coating film A is in the
range of from 2.0 to 3.0. The results obtained when such 15 coating films
are used are shown in the table. In these pre-coated metal sheets, good
disk scratch-preventive properties and é‘l.glbblng noise proofness are
achieved. In all Examples and Comparative Examples, the coating films
are not seen to have broken, showing a good bending workability. 20 The
pre-coated metal sheets of Examples 1 to 9 each have on their

B- surfacejs the conductcllve resin coatlnsg B WhICh i resm coatﬂg f med

by coatlng a coatlnog51 FhatSiTarwhich Contains thethase 'résin bl Selectad™>"

hrorn the Ghodp coristingssf alpolyestensefies” resiian epogy- §@}<i3§s up that
tesinrapdranactyliessedes esin rthennickel2b ditler o compesed af don-series

scaly, %%’é%ﬂ l”%ﬁ@ggﬁg@gghgg nigkel, fllef, which i3 mixed na contept.s;

of from 10 to' 70% based on the solid content, and the lubricant b3

E%?&?teﬂ‘ﬁo’fﬁetheUGFdﬁﬁ%r?sﬁsﬁﬁée&F%Iyﬁﬂﬁ}léﬁé Wak Barmadbawax °F
amdhmibroerystathiney wey, L wikicheis rrixedin@content bifromek terSYadged to
weight satiohasedon 30 hesselidcantent: the canductive gesin goating-Brer—
havm% a thickness of fromSOeerteoSZrOe m as grled coa Tgcfllm thickness
f—Fence this* cba?ng B9 Eflyngs good corrosion resistante and electric
Eéﬁd%fbtﬁﬁtﬁf@ﬁéﬁ@lc@ﬁ?@d thetartdheets ot Exanptes s af 15%egehot from
havecons4 35 theisBtsurfaces thatheatedigsipativecandelestrieally of from 105
consuelye tasln Laaling NG G0IAIDS.2 RolVesieksplpsesinas (e,

base resin cl, graphite as the heat dissipating material c2 and a nickel

fifidfasthd 80%%% Matbriale3. Herfdd'Shis Codting'© Brge' 9352 gbdy *°
cortdsionaesistande and: efedtrical Condbetivityuly CoparativeyExampié
%m&%oﬁmﬂs{oely@siee@eﬂ%s ks the epoxyssesies resimand the —coated
{)(/Jic series resin ds H§gg as thecltq)asee(,eesﬁl l@Ieon the A surface oftb%ln
pre “Coated métal s%eet and 5 hence'the pre- “coated” Fﬁetajr s%eetdh K
ﬂﬁé?%r%‘%?%@%ftcﬁrﬁréféﬁﬁvédproﬁerﬁéé Rrseritre Bf‘%%rf%%@%‘f%ﬁeve
presgiated metal sheetsisfioncaveredwithedhe conduetive sesin caatingyg a

angihenge:the prexceated ymetal sheet has an inferior corrosion
re5|stance In Comparative Exa le 2, none of n;ilon serles resin beads

10 fluorinasBF e FoSinhESHR A T eth 3 2aRsTeshn BoadS AR (&
Blsethe Fesinrbeads é@%ﬁiﬂ@ewrsuﬁaee%mh@pte%&eﬂlmétaieheets%sm
anskhepcesthepresceated metal shaeetbasdnterion d\i&iﬁeﬁr@tﬁh‘caer@/eﬂiév&ase
propertigs. Also, the Pr%‘éne'tffk"eﬁ?'rsougt coniaine %” e, conductive resin,

coating on the B-surface side of the pre-coated
resin, an epoxy-series resin and an acrylic-series resin, the nickel

Fln, and

filler b2 composed of a scaly nickel filler and a chainlike nickel
filler, which is mixed in a content of from 10 to 70% based on the
solid content, and the lubricant b3 selected from the group

consisting of polyethylene wax, carnauba wax and microcrystalline wax,
which is mixed in a content of from 1 to 5% in weight ratio based on
the solid content; the conductive resin coating B having a thickness
of from 0.2 to 2.0 um as dried-coating film thickness. Hence, this
coating B brings good corrosion resistance and electrical
conductivity.

The pre-coated metal sheets of Examples 14 and 15 each have on
their B-surfaces the heat-dissipative and electrically conductive
resin coating C which contains a polyester—-series resin as the base
resin cl, graphite as the heat dissipating material c2 and a nickel

filler as the conducting material c3. Hence, this coating C brings
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15 metal sheet, and hence the pre-coated metal sheet has an inferior
electrical conductivity. In Comparative Example 3, none of carnauba wax,
polyethylene wax and microcrystalline wax is used as the lubricant b3 on
the A- surface of the pre-coated metal sheet, and hence the pre-coated
metal 20 sheet has inferior disk scratch-preventive properties. Also, the
nickel filler in the conductive resin coating on the B-surface side of the

precoated, mefal sheetisina content af less than,4026.kased on the

resin solid %ontent, and hence Ehe E)re-coatedfn%?'tal sheet rt1as_an inferior .
eIectricaﬁncor?(%)c‘—ilf‘f\‘—?i%}.V 551 rﬁpafaﬁ%eEQamp & Xthe A-strface of the™ ™
pre-crared snetaPsheat has dntantmreticht riearrdeviation bf theed as the
Bssessesh profileRaref moserthare4ds pu, and-hencedhegpea-coated, and

metal sheet, has aninferior (ubbing ngise RIGAMNESS. AP, NI0E preventive

conductive “resin coating on the B-surface side of the pre-coated metal

Bh&t-36%he ricker fifteridir & éohtertiof hford than ¥ Bakad Shthe 5 ot
resier sdlidi contért, @and rerice thegpre-coatedanetatisheethashandnferdoated
ﬁQEBlSiQHeé@cSiﬁ@é?%- l{h@&@@@f@tjygolézs_amlg@sﬁs%%&-s_urfacfe rC])f the

pre-coa etal sheet has an arithmetical mean deviation of the,

ocesse S e R o A bt 0.8 i I e Tha Hhe s afed==ce
e SHeethas infefiot diRRScrRRrENBrEVERIVEProperieslAIseaflfeare used
eonductives ineste coatiny an the Brsurtace side afithe-precoated metal sheet,

sheethas afbickness,of less than Qu2.pun, and hence ihe are-coated,

metal sheet -36- has an inferior corrosion resistance. In Comparative

BT 6; the RSlrfate of 18 pre’RoRtét métat sHeethiS'a MBARWith™”
ofitheqmdfite ‘elements) RSmiof neore hthadir 280F pan, aint hehdeéthere-coated

Reezpoated-metal sheetbasan teriafb subking Neiseproginess. MSSs i or
the condugtive Igggincfogyng on the B- surface side of the pre-coated

metaﬁ sheet has a thickness of more than 2.0 pun, and hence the
pre-coatetl MBRISHedthaEAm Hhfetior lechicarcortbRtivity, Ikolyethylene
compaiativerbxamiphel 7 tlke watioief mean rarticte diametert 13obthehe A-

resin.beads to,layerthickness pfthe coating film apthe Ansurface side Ofreran

the pre-coated metal sheet is more than 3.0, and hence the pre-coated

Fiétal shiéet Ras inférior disk SEPatch-BreVentive" properties and fuing ™
noise proviaessiplsdetiremickel fiker irs itheceahtiugtive fesinfcoatiagisn side
te Brsustace side Ofrtbes pretcoateds15imetabshegt isin aeontenhof tessased
than,10% based qn the resin solid conient, 4nd hence the pre-eaated et has
metal sheet has an inferior

an inferior electrical conductivity.

In Comparative Example 4, the A-surface of the pre-coated
metal sheet has an arithmetical mean deviation of the assessed
profile Ra of more than 4.5 um, and hence the pre-coated metal sheet
has an inferior rubbing noise proofness. Also, in the conductive
resin coating on the B-surface side of the pre-coated metal sheet,
the nickel filler is in a content of more than 70% based on the resin
solid content, and hence the pre-coated metal sheet has an inferior
corrosion resistance.

In Comparative Example 5, the A-surface of the pre-coated
metal sheet has an arithmetical mean deviation of the assesses
profile Ra of less than 0.3 um, and hence the pre-coated metal sheet
has inferior disk scratch-preventive properties. Also, the conductive
resin coating on the B-surface side of the pre-coated metal sheet has

a thickness of less than 0.2 um, and hence the pre-coated metal sheet
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electrical conductivity. In Comparative Example 8, the ratio of mean
particle diameter of the resin beads to layer thickness of the coating film
on the A- 20 surface side of the pre-coated metal sheet is less than 2.0,
and hence the pre-coated metal sheet has inferior disk scratch-preventive
properties. Also, the nickel filler in the conductive resin coating on the
B-surface side of the pre-coated metal sheet is in a content of more than

9% hasedan the tesin solid cantent, and hence the pre- 25 coated metal
sheet has an inferior corrosion [esiéstan e. Examples 10 to 13, 16 to 28

C
and Comparaiive Example 816 T9° Samplés of Examples 10 t6 L3 and 16
T ZBlwErecprépared Benh testel infthd'sapte Manneraeit Exairplesil fre
OnSamplesgf Gamparative ixamples ta 1@ wearespeepared and tested oy

thesame,3%mannge asin Camparatiye E&%ﬂ@@%emf%sﬂﬁgﬁw@{@& on the B-

conditions of the samples of Examples 10 to 13, 16 to 28 a

EOhparaliveSERANTPRSETE 1T ale SHEWNTACTabiES andtherestite™ more
therecf.aremshownl incrablec!6: 137 po0feedusaa ot Gheetallgs car> infekick
anblbdh ke UdonlihPeididig PIJ P LI, RLEI L r> I LIT L~ Eic; n~ rl 1.7 ~+t

oo ~LW ) e~ - iA=L cur ) L LL Yl i 20 e~ =
SRR B T A G0 VA TS B imeter
?Ifrlth&. 1epin\Aeads croNLay 1 NI e R +3Fit TReX PAXNY] @)@x@.@@. A=
MuNtabel ELBE'l @fl 2hé Wbiklcidkkd AstbX,tshedtfi9s horeltidat B. 041 and

Nt EL 1L 4] G Ul b T BeAb [N A G @y kL A 16l UG L GLES i e
tVIiCtCl'1itidtvtiCloOJI{ll+ UH]J1rl-1+LOUNQIlIULI+IU
EEPPfﬁH%Fﬁlqu rubbing noise proofness.” Also, the nickel filler in

the conductive resin coating on the B-surface side of the pre-coated
metal sheet is in a content of less than 10% based on the resin solid
content, and hence the pre-coated metal sheet has an inferior
electrical conductivity.

In Comparative Example 8, the ratio of mean particle diameter
of the resin beads to layer thickness of the coating film on the A-
surface side of the pre-coated metal sheet is less than 2.0, and
hence the pre-coated metal sheet has inferior disk scratch-preventive
properties. Also, the nickel filler in the conductive resin coating
on the B-surface side of the pre-coated metal sheet is in a content
of more than 70% based on the resin solid content, and hence the pre-
coated metal sheet has an inferior corrosion resistance.

Examples 10 to 13, 16 to 28 and Comparative Example 9 to 19

Samples of Examples 10 to 13 and 16 to 28 were prepared and
tested in the same manner as in Examples 1 to 9. Samples of
Comparative Examples 9 to 19 were prepared and tested in the same
manner as in Comparative Example 1 to 8. Preparation conditions of
the samples of Examples 10 to 13, 16 to 28 and Comparative Examples 9
to 19 are shown in Table 5 and the results thereof are shown in Table

6.
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pre-coated metal sheets of Examples 10 to 13 and 16 to 28 each have on
their A-surfaces the coating film A which is so made up that
urethan%-series _resint bc<iaadst a{1d %he%ubri ant a3 Telecltgdtfrog 5 the c to 28
group congis%feg 8?%a?narﬂ%aawasx,e§ol§/e? yFeXnaeIzn ax and rr(ﬁcroc?fs alline®

e dre v ded tbethie baseriesinsaltseleeted frent e grolip Consistingrefle up
arpelyester-series resin, @k EpORESErigsiresia ng arsaendic-sernes eesinyom

?}%’ t§9§ h aiitbmeticgl mean deyiation, of tB&?é%ﬁﬁggepggnga@g of from

2.5 pun and a mean width of 10 the profile elements, RSm, of from

P55 D50 Bt Whete e Fatid Gt ni€ahartitié diaiiétet ofthe résh from the
beads a2rtoicoatingofilm |layeérthicknressi(3sof the toatingfitmyAdstinetheresin
range-otirom 2:040-30, The results ohtaingd when-such coating filmsi areon
é;gfgﬁc%r%ssg‘gs"!&i”pﬁ% fablg. Inthese pre-goated metal sheets, good disk;, o«
the profile elements, RSm, of from 105 to 250 um, where the ratio of
mean particle diameter of the resin beads a2 to coating film layer
thickness B of the coating film A is in the range of from 2.0 to 3.0.
The results obtained when such coating films are used are shown in
the table. In these pre-coated metal sheets, good disk scratch-
preventive properties, rubbing noise proofness and flexibility are
achieved. In the pre-coated metal sheets of Example 10 to 12, 16 to
18 and 24 to 28, particularly good disk scratch-preventive properties
are achieved, since Ra and RSm satisfy the relation of the above
equation (1).

In Comparative Example 9, the A-surface of the pre-coated
metal sheet has an arithmetical mean deviation of the assessed
profile Ra of more than 2.5 um, and a mean width of the profile
elements, RSm, of less than 105 um, hence the pre-coated metal sheet
has inferior disk scratch-preventive properties and rubbing noise
proofness. Also, in the conductive resin coating on the B-surface
side of the pre-coated metal sheet, the nickel filler is in a content
of more than 70% based on the resin solid content, and hence the pre-
coated metal sheet has an inferior corrosion resistance.

In Comparative Example 10, the A-surface of the pre-coated
metal sheet has an arithmetical mean deviation of the assessed
profile Ra of less than 1.0 um, and a mean width of the profile
elements, RSm, of more than 250 um, hence the pre-coated metal sheet
has inferior disk scratch-preventive properties and rubbing noise
proofness. Also, in the conductive resin coating on the B-surface
side of the pre-coated metal sheet, the nickel filler is in a content
of more than 70% based on the resin solid content, and hence the pre-
coated metal sheet has an inferior corrosion resistance.

In Comparative Examples 11-13, the A-surface of the pre-coated
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15 preventive properties, rubbing noise proofness and flexibility are
achieved. In the pre-coated metal sheets of Example 10 to 12, 16 to 18

and 24 to 28, particularly good disk scratch-preventive properties are
achieved, since Ra and RSm satisfy tb% elation of the above equation

(2). 20 In Comparative Example 9, the A-surface of the pre-coated metal
sheet has an arithmetical mean deviation of the assessed profile Ra of

mere thans-5pung andia meanwidih of theprofile. elegmeants, REM.Hf 1ess
It%ss tf]h%lg 105 pun, hence tit:'ﬁ pre-c_oategl Epeta{s eet hgshinfer.io% disk disk
scratc -prg{/nénﬁr\}e pFonﬁé%rtlesea%Iderucbq&n% nNOISE 25 p(rec?ofneasss.l,& 50, in'the °
eontiuctive RESIntéFatingopRthecB-subfate ditle 6Pttt préveoarsd memting on
sheet-the nickekfiler iscin acoatericofdnore thanshe% hased ofmthexesi of
s0lid centeny, and hence the pre: cogied metal sheet as aninfgror

corrosion resistance. In Comparative Example 10, the A-surface of the

préCodted S0 metal BT a5 A Brithmetical mean deviation of the

assesseth plofieRaiofdessthard .0 pumdand a theahwidthrof tivé profilere-
elements.RSMyeimoaresthan 250 pun; hencedhe preycoated metahshgslessed
has_inferior disk scratch-preventive properties and rubbing nois
AT e b P Carre bR e B el Biga" P
of tre pre-Eoalfed Thetal sREBY e Hfc keI RS sSh-a éofitent 6T irorefale

i’@%rbasedﬂ@tbe_ reisén soii@rcaatgmﬁm@hen@e mem@amate&metateet has
sheel has an inferior cqrrasion pesistance. 1 ompargiive EXamples o1 sheet

11-13, the A-surface of the pre-coated -42- metal sheet has a mean width

Ot th&'protiEeI8mEN T REM; of tESE Fhan 105 pm, and hence the
pre-coafed feeta sheethasanférer disknscratchtpreventivé propeftieke pre—

bdsecthecondusiive resin gpaling anethe B-swiacesidealthe prercoatet sses
r@%@feh%et Ig%s aotglchri;%eﬁq%qg 5.um,oraentge}1ner%é% pcrplé anrdebggagceet ?netal sheet
re-coate me.tari1 slheet‘ as an inférior electrical conguctlwty. In .
ComparaiVerExamplés 14 dRd St Pifie BiSaffacé bithe"pfe ceBared Higtars:»
sheethasancastiemetical tnealideviatior ofthecassessedt profileRalofs a

lessthaal.0pmy.encethe prescoaled metal sheethas 10 inferigrdisksneet

scratch-gr%ventive Rro erties. Alsoo,l the conductive resin coating on the
BREuffAc Side of tﬁeeéter-lc Atedetal sFekl has a thickness of more

than 2.0'pncardirdnce theapre-epatédanetaPsheet Rasvatdnferidr the pre-
electeicaleonductivity ninsComparativednxamples teandd aihe-Acsyriage, of
pishehre; 13 copted.metal sheenhas an arithmetical megn deviation of

the assesses profile Ra of more than 2.5 pm, and hence the pre-coated
ﬁﬂgﬁﬂ%ﬂ%éépbbing noise proofness. Also, the conductive resin coating
on the B-surface side of the pre-coated metal sheet has a thickness

of more than 2.0 um, and hence the pre-coated metal sheet has an

inferior electrical conductivity.

POSSIBILITY OF INDUSTRIAL APPLICATION
To provide a pre-coated metal sheet which is a pre-coated
metal sheet used for slot—-in drive cases, and has superior scratch-
preventive properties to optical disks, makes only a small rubbing
noise, promises a good wind-up performance when it is coiled up, a
superior productivity and a low production cost, and further is free

of non-uniformity in sliding property.
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has an inferior rubbing noise proofness. Also, the conductive resin

coating on the B-surface side of the pre-coated metal sheet has a

thickness of more than 2.0 pm, and hence the pre-coated metal sheet 20

has an inferior electrical conductivity. In, g:_omparative Examples 18 and

19, the A-surface of the pre- coated metal sheet has a mean width of the
profile elements, RSm, of more than 250 pm, and hence the pre-coated

metal sheet has an inferior rubbing noise proofness. Also, the conductive
resin coating 25 on the B-surface side of the pre-coated metal sheet has a
thickness of more than 2.0 pm, and hence the pre-coated metal sheet

has an Wferidrelettitaticdmtuctivity. 30 POSSIBILITY OF INDUSTRIAL
APPLICATION To provide a pre-coated metal sheet which is a pre-coated
metal sheet Lised for slot-in drive cases. and has superigr seratehs. n ;i on
preventive properties to optical disks, makes only a small rubbing noise,
proHiisES a good wind-up performance when it is coiled up, a 35 superior
productiwityeand sstewtproduction cost, and further is free of

non-unifareaity-in sliging.properth A3 Whatiselaimedisi 34 of the metal
pre= qatergdmetal sheet for slot-in drive cases which comprises: a metal

shee ;’cﬁemical conversion coatings formed on both sides of the metal

sheet; ahd-20taedating fim"Alwhicts is aceaating fimTofmetrencanenst of said
shaichichemical eonvetsion coatingsrand eontamns at leastonenbaseskesifsin al
al selected,frgm the group coRsisiing of &POlYRSIer-SeHesIesin, @05y, an

epoxy-series resin and an acrylic-series resin, at [east one resin beads a2
2Bt ront theSgrodp Cottsigting o nyfon-Serieerésin™ts tigsgsone resin
Heotinesetiesrasin headstardanethanersériesesin beads, srd <t leastn

pag bricant-adselected framy the.greypcansisting of -earmaybasyax, peads,
polyethylene, wax and, microcrystalline wax; said coting film A having a. ¢
surface which has an arithmetical mean deviation of thé assesse pro]flrl1

R DR FHIMYO8 tO A BHH G &' 20 McafWwikRrgPtife profilé’@téments

RSm, ofstrom df5 ie280 pmaanavthe ratiewffameanvparticleadiameiet ofmet ical

said resin beads a2 t0,cogling, film layer;thickness af.sgid,cealipgafilm sy ang o
being in t@g ran %of frofmlz.o tlo 3.0. 25R25. The E_Ce-coalted metgl gheet ford
LRindrve Cas&8°aREstdiny fo Tiait L, Wherdin SAf rédin bRads al Nre™

the oo of mean particle diameter of said resin beads a2 to coating
film layer thickness of said coating film A being in the range of

from 2.0 to 3.0.

2. The pre-coated metal sheet for slot—-in drive cases
according to claim 1, wherein said resin beads a2 are the nylon-
series resin beads, and said coating film A has a surface which has
an arithmetical mean deviation of the assessed profile Ra of from 3.0

to 4.5 ym and a width of the profile elements RSm, of from 200 to 280
um.

3. The pre-coated metal sheet for slot-in drive cases
according to claim 1, wherein said resin beads a2 are the fluorine-—
series resin beads, and said coating film A has a surface which has
an arithmetical mean deviation of the assessed profile Ra of from 0.3
to 0.6 um and a mean width of the profile elements RSm, of from 200
to 220 um.
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series resin beads, and said coating film A has a surface which has an
arithmetical mean deviation of the assessed profile Ra of from 3.0 to 4.5
pun and a width of the profile elements RSm, of from 200 to 280 30 pun.
3. The pre-coated metal sheet for S|0t:i£l 4d_rive cases according to claim 1,
wherein said resin beads a2 are the fluorine- series resin beads, and said
coating film A has a surface which has 35 an arithmetical mean deviation

of the assessgd prefile Ra-af from 0.3.40:0.6.pmsand amean, width, of the
groflledelemgnts RSm,lof f[Pm 200 to §20 pm. 1344-014. The Pre-t%oated hane_
AYStAl SHEet for eIdtiin drive cases gééoréienglf]o craim 1 ‘wherein said resin '
peatrapeare theftethand- seresresinBebts) andzaid corthagFilmAch has
hassa sintace avhich-hasa@n atitbmeticalHneads deviatipn afithe assessetbm 1.0

protile;Ra,of from .0, 10,4:3 P0? and a,mean widih of the profile glemgnts o

RSm, of from 105 to 250 pun. 5. The pre-coated metal sheet for slot-in
rive’aties according to claim 4, wherein Ra and RSm satisfy the relation
of the 10 following equation (1). 200<RSm+73XRa<350 (1) 6. The
pre_-coat@d met@lleSh_%%f%&{Hdin deveicases accerdingst,anyong,of;e  cases
claime. 1 [0 5, whereln 4 ot less agalomergies 15 composed of 35,0t more,
resin beads a2 are presenvt] In said coating film A per 1 iz of its Surface,
antlsHid goativRf fifh Ahas a coefficient of dynamic friction of 0.15 or less
at its surface. 7. The pre-coatedsnetabsheekfios stotan drive cases 20 (1)
according to any one of claims 1 to 6, which further comprises a
conductive resin coating B which is a resin coating formed on the other of
said che6miCQPSOW%?g%%tEgalfﬁ]tgaslaﬁ]ae%nféiﬁssﬁoféﬁﬁ Sive YBaSeSfesin bl
sefectethfrofm thevgrowp consisting df 4 pdlyester<serids resigsanagglomerates
@&@@Ws&ggsﬁf @ﬁierﬁm@ﬁa& @@gykﬁ@h@slgfsgﬁea g@egékglﬂlilegaaa coating

0 sed of a scaly_shape and a chainlike shape, an least one
I nEES Lol ey d Shsh CRLghRG SE e s, o
eafhAtBEaCAndvRicrocristalinewak; &did filfertss beéthglinsaeoritift of

from 10 to 70% by weight based on the solid content of said base resin

bl, and said dfricant 3003 being ing contept of from; 1 19, 3% byweight
based on the resin solid content; and said conductive resin coating B

RaSing H thicknisd 6Ffiofh -2 t52.0 pin,o "ich Zurthcs Eamprises 2

conductive resin coating B which is a resin coating formed on the
other of said chemical conversion coatings and contains at least one
base resin bl selected from the group consisting of a polyester-—
series resin, an epoxy-series resin and an acrylic-series resin, a
nickel filler b2 composed of a scaly shape and a chainlike shape, and
at least one lubricant b3 selected from the group consisting of
polyethylene wax, carnauba wax and microcrystalline wax;

said filler b2 being in a content of from 10 to 70% by weight
based on the solid content of said base resin bl, and said lubricant
b3 being in a content of from 1 to 5% by weight based on the resin
solid content; and

said conductive resin coating B having a thickness of from 0.2

to 2.0 um.

8. The pre-coated metal sheet for slot-in drive cases
according to any one of claims 1 to 6, which further comprises a heat
radiating and electrically conductive resin coating C which is a

resin coating formed on the other of said chemical conversion
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35 8. The pre-coated metal sheet for slot-in drive cases according to any

one of claims 1 to 6, which further comprises a heat radiating and

electrically conductive resin coating C which is a resin coating formed on

the other of said chemical conversion -43- coatings and contains at least

one base resin cl selected from the group consisting of a fluorine-series

resin, an epoxy-series resin, a polyester-series resin, an acrylic-series

resin and %M?&%Bgi%%”% fealy %H@%Jf@'%H@ané\ieﬁélggt%‘an@&mghe

at least graphite, and_5 atconductm% material c3 containing at least a .
%_‘If&l& Tﬁ eIlrSlStng of a luorine—sSeries resin, an ep y—series resin, a
polyester—series resin, an acrylic-series resin and a urethane-series
resin, a heat radiating material c2 containing at least graphite, and

a conducting material c3 containing at least a nickel filler.



