-1- PRE-COATED METAL SHEET FOR SLOT-IN DRIVE CASES
BACKGROUND OF THE INVENTION 51. field of the Invention This
Invention relates to a pre-coated metal sheet used for slot-In drive cases In
housings of electric equlpment and electronic equlpment 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 raBsingsEof aksetricetill proriiandelegtronicasgspment and
development of optical disks such as CDs and DVDs (digital video disks)

have been put forward, and slot-In 15 drive caseshayg begun to become
5popular winch have enabled drive cases to be more space-say-trig. Such a
slot-1h Ey&téntTs Sive HAVIRG Bhe function that an optical disk Is automatically
drawn Into thedrivey easebyrestisaciiy thePdisiettcea sietds tediskised for
standsthare, wheredheopticah diskrean snose smoicthiyrbietakenalmiantkoutonic

20_@@[1&@&0@\4%@9 al 1Ry sysiem aRecentlys pye-coated paetahshestsarer s
being erppipyed I suchislolin drive pases, Far sxarple. a presgoatestesl
sheet Is employed winch Is used to form the drive case and has, on Its Inner
L05urfats! AHitE°EBatiff bl P 6r 7858 IR tHIERRR S WINEh has a good sliding
propertye Beeatise of itgstaderiot?S5 sliding property, It Is advantageous In
that, when the optical disk is slettetbhnethe etgefacesef thecoptical diskuipment
comes, late contact with: the coatingdilve syrface atsg-small resistanses:to cps
make 2 small rybbing, noise: Howeyer, very small forgign-matter stands .o, _;.,
mixed In the tit= coating and there are coating defects usually not coming 30
BInto GasRtion Helcd St BtichP diRICRTSy Bestratcha WHeh thesitical digk™e
contesthtd-eoptadrwittPHiecoatingfilmTormed srPthérnpertsarfage Btheving
drivereasewAccerdingly, depepdinglonivghatistructuresthedrive ¢asenhasro the

suchapr eaca*g@t%;, SE%%LSE!@@&%S insame.cases heen keptfrombging stanas
em%loyed. 5The %Iot-ln driv§ case has a structure Eh("lltt e oQthaI disk test
are, w the optl 13 h e taken 1n. an ut

to be scfatched. The sppacé:abetween% e S“Sﬁﬁafé‘?sok and the Inner surface o

Uhe thite taSe R ST harrow fHAY It Hidy Bome SB¥ Ut that the Spticalrtiskt sheets
strikes deiingt theliviirer sorfaee of the-driver1v2 - wse In Fehatiorrothe & pre-
thicknessipreeisioniefathel eptical disk liselrand amedeflectiomot thewptieakase
disk.at the fime,of {ts drivipg. It pay-also.come, aboitithat the opticaldiskess in

comes pto confactwith e inngr sudace gtihedrve GaseMen ay, oupersor

accidental 5 Impact Is appaliegto the drive uring re'pro&uctlon from the

22optitat i8R St dafng recordiiig B INEPLEMHE. imEy furtHertome abitthatiisk
depéendifgtéachow thevepticet diskdsPlaced rtidsisidited e the driveedsest
In the statenthe-@ptical diskdsdnctined, 80 thatdhe optical diskamayscamerite a
contach with,the Janer; surfage o the 10 drive.case: Thejnner. surfage Qfthe: xeq
drive Case May,nave various,sticture, wherg. of the Joner surfage ofne. g
drive case, the part with-which tﬂe optical d?sklhgs a possmﬁlty 0 goming Into

3 ContaclIs A PIaHE surfatand Fente e bothEomeY Ints facetokade "ien the
contatt OFarisuskinds of bpticaldisks-haverbéen develogedi Sorherofd 5on the
themnmay advesselyaffecithedeproduction andwiling19f recerdsijust whenrmhat
the surface,of the.optical disk ds slightly seratched. Thusqthete has.beenas in
disadvantage that the %pcftjc%%logﬂi%léggmeg rfgteudsable If the optical disk Is
scratched as a result of the contact of the ogtlcél disk with the Inner surface

3%f the drive’¢as€1 2B brifer'fo frebent thé optical disk from cotfiirfgttcat disk
scrateh&d, e IS proposedicas diStloseehiie Jepanese PatenttApplicatign and the
LardropenNet 20203242 £03«(RatentsBocumnentdr)y that aescratchapreventiveout
coaling-cemposedbasically of & wrethane resip.and.containing at [east.c drive
polyurethane particles and a fluorine resin powder Is filmed on the 25 surface
of any member with which the optical disk has a possibility of coming Into
contact In an oplical-disk unit, to prevent the optical disk from being
scratched. However, the scratch-preventive coaling disclosed In Patent
Document 1 Is a post-coaling formed partially by coaling carried out 30 after



the cad-Lung film A having a surface winch has an arithmetical mean

deviation of the assessed profile that can be an arrthemetrc 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, % of from 105 to 280 pm, and the

ratio of mean particle diameter of the resin beads a2 to cad-Lung film layer
thickness of the cad-Lung film A being In the range of from 2.0 to 3.0. In

a prefetredrembbriintent 6f thepréberitinveniorc thePfesit béaels & Hielthélsk
nylor=seriesaresiaryeads L and the cadsbangdilind hassk0 asutface whichf its
hasgnarithmeticalmean deviation ofthe assessed profileRapffrohd:Q tento
4.5 pm.and a mean widh,of the, profile elements, RSm.of from 200 0.280 .,

In another preferred embodiment of the present invention, the resin

m.
%eaﬁ%pﬁ‘étaﬁestﬁ‘é’?ﬁfc‘?ﬁn&c-’séﬁgsdr?s\’ﬁ SERA8Y ahid 98 Eaa T ug s i Ahas™
a sutfatewidehRiastancafitimeticalmeancdeviativry of thehassessedprofiléhat,
Ra offromiog3 to hewmhanda meaniwsdthief the profile elementss R8mdofinto
from20010.220pm.in tnlh stillanetherprefaired embodiment,of the;preasenthe
invention, the,resin heads a2 are the Urethane:series resin beads, and the 209,
cad-Lung film A has a surface which has an arithmetical mean deviation of |

L4he As585set profile’Ra 8F font T.0°(5 2% pmant A'theats width of e profile"®
elerfefst RSm,"6ffrom 0516 280 pmsurfady gipreferréeieEmbsdimentforart
the urethanedesincbeatscef thie resentinvention) R arfd REimsatisfy thentact

fe|a§i9%0£1%§80§5%8¢7%%5%%59e the Hd@nfuitherpreferred %@f&@l{n@éﬁ&fct.
the present invention..4 or less agglomerates Gompased of 35 ormore tegin
. beads a2 are present In the cadEzLung film A per 1 mm2 of Its surface, and
Yhe CATLERY fifh & Fids’ a Tosfficient of GynarHic fiticH Of 71567 leSs 36574
Its sinfacehen thin wstificfurthek pirefetied embiddiriept ‘ofthe presgmhed.  Thus,
invention, the pre=coated metahsheet-huthencomptrisas aieanduttivensesinable
cadsl.ungB winch is airgsincaatingformed on the other of the chemical or tne
conyersion cgd-Lung}s1 %d contains at Ieastion% b%se resin bl 35 selected
optica 1sk with The 1nner surrace of the drive case. . .
fromthe group consisting of a polyester-series resin, an epoxy-series resin

2%nd an acryifc-S&tids rasit 4 HicKel Fil Bt B CoftEsetrBr a°8cafy HicREFRRr 1t
andia criairiliiee nieketfifleroaritl At [éaRtnte |EbFieEntbBldekcted froitiren No.
groupensistieg obatbnt polyethytene waxrearnaubarwax-andventive coating
mreragrystallinewax: 1, - dhe filler-b2-heingnsacontant of from 10 t0.70%: st
by weight based an.the solid gontent,of, the base resin bl and the Jubricant b3, .
being In a content of from 1 to S%aby welglht based on the resin soli

2B contentand” A IS ESHdIiVe Tekih coktiry'B Haviid®h thitkred 8t Hom ©v
0.2 6 2©®pm9 int astilkfirther preferied @hbbdimentisf thecpreserint the
inventiona theipie-tcaategs metaksheetdurther comprises, In place of 10 the
conductive ggsin.coating Ba heat radiating and electrically conductive, resifent
coafing C.wineh Js & resin coating formed pn tne other pf the ghemisal 1y o
conversion coatings and contains at least one base resin ¢l selected from the

3Ogro&5t€6n§i§ﬁ?ﬁ; Bf E B e Eriés P@éﬁicﬁﬁtéﬁ%xﬂ‘}l-@éri@% rEQifieq Py coating
polyesterederies résimk att actylié218 sefies<resity andra wkthane-seriésTesivle
a heatradiating-materabe2 gontaining atdeast gnaphite,cancha congduetiag that
material C@b&@{ﬁ@@@_@u@&é%a%%a &i%@l_é@@éd pr_ocE@_@ po{@'@ga'i?e@&ﬂ@t%ﬁ@eeﬂow
of the present invenion as.g coaling. fim (coatina flm 2) making yse, gt

: Al

ti
spe@ﬁlc Base re%in. 0 engél, \W CerF%e tﬁislTleFnadJe nto a drive case with the

3%oating filmfiF&ide. thre ¢oatifig it HHay eSS défsn SRamy EAtAE: RidmibertPat
suchhas thetopticat thskHas comeshatolcoRtact wiflvtheccdatingsfild ysotivatto a
the aseaiaf centacthetweesr-thecaating film and any contact member such
as the Opticﬁ‘! q'l%é( %@9&%@@@4{%&@9@&&%9&%&@%8@5%@ W@Vﬁ—c@é\ﬁ% Document
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 30 assessed profile
Ra and a mean width of the profile elements, RSm, winch have been set



5 conversion cad-Lungs. The cad-Lung film A may be formed by bake
cad-Lung making use of a cad-Lung maternal prepared by incorporating a
base resin (such as a polyester-series resin), specific resin beads and a
specific lubricant as essential components.and dissolving or dispersing these
In a suitable solvent. Meanwhile, the coating film A 10 may also be formed by
powder coating of a mixture of the specific base resin, resin beads and
lubrfcarit\RitHBeft 786 of ety sofert nas TheéBatidgfithi A thius forreefises 2
characterizedrn that lisrarithmeticad meart deviationyofitierassessedhprofileical

Ra angkmeaawidthotthe profile:elements RSm - wibehharedndexas@f so that
surface roughness, 15 and,he rafio &fem?@dr%?%:t_'%% digmeter of the resin. .
beads to coating film layer thickness are set within the stated ranges. The

“nedf Width 6F Protife lemEnts RS IS 3R BFithhfetiihean VAIGE. A F 525 1»
Surfasé Rougire SSTRIRY & 86 ThePsarface Yo uRjifiness ‘Ghthe KoatiAg-fithi-Athe
It 2@cls/so=specifiedthat Ra IsfrormOc3dordtspmranttR Snaisfporm1856 temount

280pm: As shpwnsdiagrammatically Ipfrig lthe swrfacaseughness Rofithey
coating film A Is, expressed.as the height of protrysions (hills) formed by the
resin beads, from a coating film surface where the resin beads are not
10redsfit (&R difterants 't hefgHtor 25°unaventsds of the Coalit fiftn 1279
surfaed)t &g alsbeshewrgiagrammraticalyintEiy. fospatingidistanceRS sl so
profileselerments represents therdistaneerbetiveemthe protrusions ¢hifls) by the
Iorn&ggiﬁymdeo@séﬂebgﬁ@i%ué}\g@@eﬁwh eﬁayalllé%@flrﬁﬁ @Fﬂgﬁgﬁﬁhéﬁgl\ﬁa%@s@rought
ound.accor Ln to JIS B . Ihese values also Include the scattering or
the illété'?-,o%(l)? Ii/%ﬁh%%ﬁé%%b&t ge%%elﬁél chiefly on the layer thickness, the
19 mount of the rESh B&Adst BEAddEd At thE Partitlé Highie s BF NG résin™"e
beady’ ThereforeaRa Maybetegarded =stee neah Valué iR e RSAT aghe
the meamvalue of R&ySettingRatandiRSmswithia:therabove-ranges enablesso
the goatingfilm. Ate havegead disk scrateh)- 35 preventive properties anddhe.c
rubing,noige i0,be smally . oLRA 5 Jess than O30, e heigll of e,
rotrusions (ﬂ?ﬁs forme y the resin beads Is s0 sma ﬁmt the area o? '
2ContdEt Belwder e g Hint Sairfdte affd thé tortatt HeniBer 210 Gijucart
disklentthe AP surfatecdbthé drivie €biSe eart net parthy be rsdesmalittgshest
tendtermake thecapticahdisk scratched. If on the other hand Ra Is more than
4.5 pm, thepeight of the protrusions, ¢hills) fosmed by the fesin bgadsds.sar 1,
large, that the resistance 3 produced when they. b the opfical disk atlts ..
edge face may be so high as to make a large rubbing noise. [FRSm [s less

2Yharf 105 P e ddule St 828R HTERTTEE BEWERTtHE protriichy. (hilgjePt 1n
fornted by-the resinsbéariscthecares -of contet betiveen thelead-tunepfilmes of
surfaee-and the contactimenmber 44 opticad disk Isisa largeas to makethecause
optigal disk easily scratehed; 4 onthe otherhand RSmels:more than 280 0My,y
the distance hetween the, protrissions (hills) formed, by the resin,beads Is so
large that the resistarice proceiu_ced when tlhey rub the optlcanlék at Its edge

3%ace may bé & HiGHaStoTEKE & Iarge Fubbifig ridise Rore 1B35eCificatty, i 2
the distarvese betweenthe protrusiors thillsydorrreddsy the resia beads fstronic
largegthenepticahdisk snpwesondiilechsedgessudacesisdkepbirbcontact with @rive
Sm?é%@&”l*%@é?ﬂ; PEP&FMS&%BISrg(h%@q%ﬁE&d&){ g?l% r%§hiﬁé b%tédﬁréé"b?] _ﬁ@@%ﬁ@%nd
resistance in sliding comes high wi spect to each protrusion (hill), als
e e N A2 Bacent

3 Petdeen tRE rothisibrE thilIEY formet BYPtHe resit beddfd 18 Sniali e Yptical
diskoatevessivhileults edgecsurface tskeptsireontactewith afarge aumber efries
protrasions: hits) iarnedby the resin beads;and hencecthe resistance lbwever,
sliding at &ach protrusions (il comes law 10,25 enable fbg rubhing npisg t9-inq
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 winch preferable numerical values for Ra and RSm are to be
specified. 30Where the resin beads a2 are nylon-series resin beads, Ra may
be from 3.0 to 4.5 pm, and RSm from 200 to 280 pm. Where the resin



C-4. Coefficient of Dynamic Friction of Cad-Lung Film A It Is specified
that the cad-Lung film A may have a coefficient of dynamic friction of 0.15 or
less. If the cad-Lung film A has a coefficient of dynamic friction of more than
0.15, Its surface may 15 have an inferiar fubricity to tend to make the

cad-Lung film scratched at the time of press molding. The cad-Lung film A

may preferably have a coefficient of dynamic friction of 0.03 or more. If It has

a coefitiehtdf dyifamic feictiofof Is3SHIAR0.032 I19FTRy havEse Mghishding! sk
property as tocause@fdifficultyr-wherdtiis coiled upn 20G 5. Cad-bungi film the
Thigknessalhecadd upg-filmAdnaypreferabikbave-acadikyngifilMst rong and
thicknessof fram 4;19,20 pm,atts partwhere the resin heads are,not present.,
If It has a thicknessof less than 4 pm, the resin beads tend to come off the

cad UGRG il aftife (RSO PressRiditilg 250 t8Rdto make thédptical”® =°
(diskakeratepret betarsé divafirstffiefert ntifibest the PESHT bedds R, IffeRs,
the other hand:t hasla thickness chmorethans20tpnm the propottiopaofittie the

(differenceninheight of-unevenness otthe cad-lungdin surfacetothease, and
cad:l.ung film thickness Is,go small that any microscopic foreign mater.such, ..
as dust, 30 specks or waste thread having adhered to the cad-Lung film
LSurfaed tdRds 16 cohfes Mo cohtact with five SPtical {disk't5 tehtfo makéthé"e
optieattaidk sersiched: Intidentally, FTaSANtcH 2 theterisigipropriatel  disk

(differencednreight ofdinevenrmmess atthercad-bung ditn surfaceyvanyated disk

micrescepic dust: shecks wasteitread erthe dikes35 having-adhergd 19 the cn

cad:bug fim.sufage gan,nide In dales of fe.yneyenness. and, ItadnarRillo.,

hills t%e,reof, can move fo the dales, thus such foreign matter does not come
Binto"E6htact Withtive Bﬁ%'(ﬁgﬁ%o%‘é%cﬂﬁ‘é 15ftet iofeakily stratched =g

C-65BdseReshraltched As the base resin al, at least one Is selected from

the group consisting of a polyester-series resin, an epoxy-series resin and an

acrylic-series resin. That Is, gpa.@kiweg- ofgnore efthese resins 5 Is/are used.

These resins calg.m%ke tthghcoalingefiltm less geform WJgen the contact
object of. € present invention 1s LO ovide . a pre-coated
member such as the optical disk comes Into contact with the coaling film an

?Canthdke SRTAl tHB Sfed bf ToRtact Btiedhi the CO&RhgTimiHndhe coRtact
mermbErsuchag the Bisticalfdiske 16 Brnganinsprovementdatdigk c equipment,
scrateh-preventive propertiessd@tAs-thepolyestepseresiresing arpalkyd disks,
resip; an Wpsaturated polyester resingg moditied alkydrgsinand thedike,may o
be used. The alkyd resin Is.a resin having as a skeleton, a condensation,

roduct ?ormec? of a poJbeasrc acid such as p thalic anﬁydrl e anda
2520IW3W€%I88h%‘15§uch as glycerol and having been modified with an 15 fats
and oils coAtainirg wefattyracick 1ots etassifiet ierd-edshereoil diRyd fesins ot -in
meditimeoit alkydrasin, @ltpngsed :alkyd resin and an ultralong-oil alkyd resin,
depending gn,the type.and content of the oil or fat to be used. The
unsaturated_polyester resin Is synthesized by estelifyl n unsaturated
Olytaorc 2 o ot SR Ch BONRASrc AEAAnt ol REB Ehe mecal
3dgolyg6j§§ﬁf atid, phthalic anhydride, Isophthalic acid, terephthalic acid and
adrprc acidamesprbendasédirag thieiglycal, propylene dliyeol faayechieflybe of the
usednds the modified alkydaesins what has.been modifiledtwitheabase resin al
polyierrzablesmgnemer such as.adnatural r@_§ina %Bh%@&fgém&f 23sin, an
strenemay eused.,, . AS e epoxycSeries [esin, A brsphancb epoxy. .,
resin, an acr “modified e OXy resin, a rsphenoﬁ-lfepoiy resin an theﬁike ,

3 ayb'tiséd. selecae tl‘%%&ﬁé-s%?fé? réSiiS1ihatds obtdihed pyFres resin

polyretsl =@ 300ne oretwesorrrTore ronemer{s)sachrasaerylic acidhin beads,

methacrylic acidy methylunetbacrylete andloeethybacrylatemay bhewseding of

It Is preferable 1o uss:the palyesterssetigs fesin. which can noteasily cause

the coaling film to crack at the time of working such as press molding,

promises a good operability at the time of 35coaling, and Is also

cost-advantageous. C-7. Resin Beads a2 The coaling film A Is

Incorporated with the resin beads a2 so that the resin beads a2 may

elastically deform when the optical disk -15- comes Into contact with the



-17- the polyethylene wax, one having a molecular weight of from 600 to
12,000 and a melting point of from 70 to 140C may be used. The
mrcrocrystalline wax Is a crystalline wax consisting of fine crystals which Is
obtained from petroleum components, arg-what may be used Is, 5 e.g., one
having a molecular weight of from 600 to 900 and a melting point of from 60

to 100C. These lubricants a3 provide the coaling film surface with

lublility at thétirfiesstferming stichasBrésSlifiAg (o irprove seraehthmetical
resistancelof the coating film, andsheaddition thereto, Xohave the actiohaetic
providthe-coaling fikm stirfagewith. libliitysalso aftenthes prescoatedimetal tne
sheet hias been werked,hy press mlifing. to make frictional forceless ..., gr,

roduced between the optical disk and the coaling film surface. These
{Jbr?cfaﬁfso%lgf*e‘i%o%%oiH@&p@ﬁ%ixf&?h5ﬁt&fbr?ﬁti?%‘?8vﬁ°&‘iﬁtgl%]geer?t%afs“ﬁ‘ié%ra%f the
fluofine-Fesitrds péwdercand Hehée mererial doskearbeddifcedating |pilm A
additiongwhilettherflugsing resin powder stands not liquefied at baking
temperature{commanly. frora 200G oximere 1a-3005 sndess) thesg, lubkicants; n

are ligurd In suich a temperature range, Thys, the flyoring resin powden IS not, .

sufficiently penetrative Into 20 the base resin, and hence can not uniformly
1Omic%s%%é%%?ly“@éc&isﬁ?ﬁut% Hroudito At the THABIS CHEIING filmto e @ssessed

conBegtigntly:take firersliding propertyEornenantitiforitdil cohtragt profile

theretep¢hese hipricantsmusedon the Ja@sent invention Is well penetrative Into
the base reﬁiﬂ,aaegqéﬁnﬁﬁ_e@éﬂreaif@%&iﬁﬂﬁ@%@_@ﬁ@@'%Q_@eqi@triﬁuéﬁéi%é, the
throughout the whole coaling il to;therefore achieve sliding property without,,
any non-uniformity over the whole coaling film. " The lufilicant a3 may be

n a'cofitént'8f oM 026 1096 by Weight, Bnt Breferabliiront'd 230 3% By
weightchasedrsathe wEght of iie base Fesih-al. #nitdsdnaa toritent dffless the
tham 2%y Bhwveightthe coating fikav susface gan not be provided with
sufficient lubrigity,;sathatdhecaaling film.dendsde-beseratchedat the time of,,
press. miffing and also the optical disk tends fo be seratched, If the Jubriant ., _
a3 Is In a content of more than 10% by weight, the pre-coated metal sheet

Unay SipWhen P14 cSifed upaitiivg T8 35 Ridntfadturd (o niake T8 Witfo-tis "
diffiedlt &R sadefitidesrof 11 Gehecdalig ‘material useth tefdrm Hsecoaliitg of
film tAdncthes presentriaventiaapa pigment,1apigment dispersant, a flowabrlity
-18- modifigr, a leyeliag.agent,an;apti-pePPING29LBLANARNIGERIIGeRis of the
stablizet and,sq fotth, may he added which are used In usugl coaling
materials In order to sécure coa Ing properﬁes and common performance

2%egurred as pre-coafihgatefiaik? 56290. Coaling Film Formation A
coaling maferial preppared e ieingtherbagereasirral, tthie resisebeatlya2-am 4
the libricant adascessential comppeonents, atiding thersto the aboveaddiivesre
groeegyeg\ed gissgl%tr;?ogﬁllgi@ﬁ%&smgfth%& In aguitalle;salvent may, dirgctly: ne

e coated on.one e chemical conyersion coatings (or o
oy i o S P s ARt oyt Jetaog i o 1e=2
3hredént) By Heari& of a roll coater, followed by treatment for a stated time In
an oven kept ata stated temperatureytof earpd outrtrakimgand dryings Asctissent
solventsiisahle are herzene;doluene] methyl aleohel; ethybaleebhol, Lhethyk ive

ace@t@rpu&élaggﬁéat@1§§H%Ol\ée’£)%¥g9§”9§9ﬂgg 1%M%erthe other of the
tetralyydrofuyran, cyclahexane, rsophorone [sobutyl alcohol. xylene. voci 1
ethﬁ enzene, methyl eﬂnﬁoketo e, aracetone alcohol and et%y?ene glyco

3 ortEbEEy FEthET The' CodifPmaterisl i Ao ebate by fieans oiaf aif™
sprayeryvadsar eoater of thedikennjplace 20of tlve rok coater. Ditndefcdaer b2
LayesmposeBetwveen they,chearical conversian eoalingnonwhichitbe caaliag and
film A Is to be formed,and-the coaling film & an-ypdercoat layer mayReing or
provided which Is to Improve adherence of the both. There are no 25
particular limitations on such an undercoat layer as long as It affords a good
adherence between the chemical conversion coaling and the coaling film A
and also has a good press molding workability. For example, an undercoat
layer may be used which Is formed by bake coaling making use of a coaling



12,000 and a melting point of from 70 to 140C may be used. The -21-
mrcrocrystalline wax Is a crystalline wax consisting of fine crystals winch Is
obtained from petroleum components, and what may be used Is, e.g., one
haling a molecular weight of from 600 to 800 and a melting point of from 60 to
100C. 5These lubricants b3 provide the coaling film surface with lublility at
the time of forming such as press mlifing to Improve scratch resistance of the
coaRAg Ay 1ene The [iBHearthIFhay Be iixed Vit & proportivh of from 1 to
5% In weighteatidibased2ondhesresinasalichicontent. Kritis 1€ssdhaer10y1%sight
the sonductiveresiniGaaling:Bimay have aninferion lublility.to tepditomake: 13
the cogling film A scratched. If It 1S more than 5%, the condugtive resin. , o154
coaling B may have too good lubricity, and hence the pre-coated metal sheet
may Sip°T5 £ Into off-coil when wound up, to come not able to be coiled
up. 15E-5. Aedifivedictiver geReNcoafhg atetiil tised toforkathe condoetive- 2
resinccaalingnB In the present Invention, a leveling agent, an anti-popping
agent, a stapilizer, mgnti-ggﬁt&mag@@faepeao fQﬁﬁMﬂa%!ee %@de@iﬁwinﬁ_fbsent
are ysed Inysual coaling materigls In order tosecure coaling 29 properties. .
lOand common performance recugr,ed as pre-coallng.mater,lals. E-6. Formatlonll
of CONAUVE ReLChafity B2 A Evalihg iaterial Prepired By B5fGTtHe Y
base¥esir-bl theasickef filler1s2 andthe [uisricant 453 asessentiaformed on the
components, adding.¢hereto theabevenadditives preperhpand dissolving@r one
dispgrsing25.thesein & suitable.selent may directlybe coated antheother o5
of the chemical conversion coatings by means of.a roll.coater, followed by, ., .
treatment for a stated fime in an oven kept at a stated temperature, to carry

Lout BHiRG ad dryiRg. A tOp°feedsysSternisTraferréd Thindh e coafingr s tat
matefialfet frorrabove tothe paft 30 betweenca pickeapiolt ard drpterial c3
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<’:1IOIO|iC<’5lt_0r relle T_B%E@QJJE@M@&%Q@' H_}@é@ifgf?ﬂ)ﬁhbﬁ %Q@E%i@nfiﬁﬁkf‘eﬁtl_kﬁﬁllicﬁés a
conversion coaling by mean an air sprayer, a bar coater of the like In___.
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BeatRRadiatirtg & Electrically SandactiveiReginu€oating-EsTheprercoatethg an
metal,sheet may he se-made Wpastobe.pravided 10, with-a heat tadighing. -+,
and,clectrically conductive, tesin coating. G, I place of the conductive fesin ., _
coating B, on the Qutelgsur]face on the sidre opposite to the coatin film A In
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metelt sHedeon kssidecthat formstite outersurdageswhieh 1S entthe! sidem; RSm:
oppositerto 1&othencoating fitmrAs anda resin eaating € s formed Hreneen resin
Whi%@a’%%%'@%@é)ébn@eﬂfﬁdi%@% %‘ﬂ@_&lﬁ‘&ég_‘?@é§%&HC@¥iéywithir§#:'HQ Qtated
neat tplalna,and elegtically conductive [eein coaing.Cis lomedusing 284
base resin cl one or two or more resin se) selected from the group consisting

32of afiiBrite-SBriks 2DFesihtarrepoRy-seriesesin: a polyesterSeriéstesif, 7Y
an acyict sepeseresin@ndea urethard-serlesiesin. [eedntainscatdeastiake  the
grapbiteak ordenda pravide-the soatiagwitedeat mdiaiion andcontais@t £ilm
least, a nicke] (Ni)filler In arderdo provide dhe coating.with eleetrical 4., any
conductivity. As the polyester-series resin, 25 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 fluorrne-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
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foreign matter such as dust, specks or waste thread has adhered to
the coating film surface, it can hide in dales of the unevenness and,
if adhered to hills thereof, can move to the dales, thus it does not
come into contact with the optical disk to make the latter not easily
scratched. Moreover, the coating film surface has such an appropriate
unevenness to improve sliding property against the contact member at
its edge face, and hence the rubbing noise can be small. Furthermore,
the pre-coated metal sheet of the present invention is suited for
retaining press oil at the time of press molding, and hence the
coating film can not easily be scratched also during the press
molding.

The pre-coated metal sheet of the present invention has a
coating film (coating film A) also making use of a lubricant having a
melting point sufficiently lower than the baking temperature, and
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 manufacture.

The pre-coated metal sheet of the present invention may
further have the stated conductive resin coating B on the side
opposite to 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 is 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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basically of a metal sheet, chemical conversion coatings formed on
both sides of the metal sheet, a coating film A formed on one of the
chemical conversion coatings optionally via an undercoat layer, and
preferably a conductive resin coating B or a heat radiating &
electrically conductive resin coating C formed on the other of the
chemical conversion coatings.

A. Metal Sheet

There are no particular limitations on the metal sheet used in
the present invention, as long as it has the strength high enough to
form drive cases for component parts of electric equipment and
electronic equipment and also has a sufficient workability for press
molding. It may preferably be a sheet made of pure aluminum, an
aluminum alloy such as a JIS 5000 type aluminum alloy, a zinc-coated
steel sheet or a stainless steel sheet, any of which may typically
have a thickness of from 0.1 mm to 2.0 mm.

B. Chemical Conversion Coatings

There are no particular limitations on the chemical conversion
coatings as long as they are present between the surfaces of the
metal sheet and the resin coating, and secure a high adherence
between the both of these. For example, in the case of the aluminum
alloy sheet, usable are chemical conversion coatings 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 treatment, which may cause no change in
treating solution components and requires no washing with water. Such
chemical conversion is 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 1like 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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the metal sheet, or immersing the metal sheet in the treating
solution at a stated temperature for a stated time.

C. Coating Film A

Next, the coating film A is formed on one of the chemical
conversion coatings. The coating film A may be formed by bake coating
making use of a coating material prepared by incorporating a base
resin (such as a polyester-series resin), specific resin beads and a
specific lubricant as essential components and dissolving or
dispersing these in a suitable solvent. Meanwhile, the coating film A
may also be formed by powder coating of a mixture of the specific
base resin, resin beads and lubricant without use of any solvent.

The coating film A thus formed is characterized in that its
arithmetical mean deviation of the assessed profile Ra and mean width
of the profile elements RSm, which are indexes of surface roughness,
and the ratio of mean particle diameter of the resin beads to coating
film layer thickness are set within the stated ranges. The mean width
of profile elements, RSm, is an arithmetic mean value.

C-1. Surface Roughness

In regard to the surface roughness of the coating film A, it
is so specified that Ra is from 0.3 to 4.5 pm 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
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 like
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 1is 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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optical disk on the inner surface of the drive case can not partly be
made small to tend to make the optical disk scratched. If on the
other hand Ra is more than 4.5 um, the height of the protrusions
(hills) formed by the resin beads is so large that the resistance
produced when they rub the optical disk at its edge face may be so
high as to make a large rubbing noise.

If RSm is 1less than 105 um, Dbecause of a small distance
between the protrusions (hills) formed by the resin beads, the area
of contact between the coating film surface and the contact member
optical disk is so large as to make the optical disk easily scratched.
If on the other hand RSm is more than 280 um, the distance between
the protrusions (hills) formed by the resin beads is so large that
the resistance produced when they rub the optical disk at its edge
face may be so high as to make a large rubbing noise. More
specifically, if the distance between the protrusions (hills) formed
by the resin beads is large, the optical disk moves while its edge
surface is kept in contact with a small number of protrusions (hills)
formed by the resin beads, and hence the resistance in sliding comes
high with respect to each protrusion (hill), also making a large
rubbing noise. On the other hand, where the distance between the
protrusions (hills) formed by the resin beads is small, the optical
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
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 pym, 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 pm, and RSm from 200 to 220 um.

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

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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they are to be added, the thickness of the coating film A, and so
forth may appropriately be controlled.

Where urethane-series resin beads are used as the resin beads,
Ra may be from 1.0 to 2.5 um, RSm from 105 to 250 pum and further the
relationship between Ra and RSm may satisfy the following equation
(1). This can make the resin beads a2 elastically deform when the
contact member comes into contact with the coating film, to bring out
a cushioning effect of absorbing any impact caused by such contact
and bring an improvement in sliding property by keeping appropriate
area of contact between the coating film and the contact member. As a
result, the disk scratch-preventive properties can be more improved.

200 =RSm+73 XRa=350 (1)

Namely, an appropriative unevenness is formed on the coating
film surface to keep appropriate area of contact between the coating
film and the contact member, and hence can make the contact member
not easily scratched. Where Ra as index of height of hills is small
and RSm as index of distance of hills is small, namely, where the
value of RSm+73 XRa 1is less than 200, hills have a small height and
are closely 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 the number of hills of the coating film
coming into contact with the contact member is increased. As a result,
resistance in 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 1is 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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contact  member. The present inventors have experimentally
investigated the relationship between Ra and RSm where more control
effect of sliding resistance is achieved and found that a noticeable
5 effect is obtained in the case that the equation (1) is satisfied.
When the equation (1) 1is satisfied, the disk scratch-preventive
properties of the contact member can be more effectively eased by
such an excellent control effect of sliding resistance.
C-2. Mean particle Diameter Pd of Resin Beads a2 with Respect
10  to Thickness of Coating Film A
As to the relationship between coating film A's thickness
described later and resin beads a2's mean particle diameter Pd
described later, the ratio of Pd to the coating film thickness is so
specified as to be from 2.0 to 3.0. If the ratio of Pd to the coating
15 film thickness 1is less than 2.0, the contact member such as the
optical disk tends to come into contact with the coating film surface
portion where the resin beads are not present, to tend to make the
optical disk scratched. If on the other hand the ratio of Pd to the
coating film thickness is more than 3.0, the resin beads tend to come
20 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. Also, if this ratio is more than 3.0, the edge face of the
contact member (optical disk) may be caught on the coating film
surface, resulting in a high resistance in sliding, and also making a
25 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 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 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
35 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 1is 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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originating from such agglomerates. The present inventors have made
extensive studies. As the result, they have ascertained that the disk
scratch-preventive properties can be good as long as the number of
resin beads in one agglomerate per 1 mm’ is 34 or less. They have
then ascertained that, even where the number of resin beads in one
agglomerate per 1 mm? is 35 or more, the disk scratch-preventive
properties is satisfied as long as the number of such agglomerates
composed of 35 or more resin beads are 4 or less per 1 mm?, and
inferior disk scratch-preventive properties may result when the
number of such agglomerates is 5 or more per 1 mm® .

C-4. Coefficient of Dynamic Friction of Coating Film A

It is specified that the coating film A may have a coefficient
of dynamic friction of 0.15 or less. If the coating film A has a
coefficient of dynamic friction of more than 0.15, its surface may
have an inferior lubricity to tend to make the coating film scratched
at the time of press molding. The coating film A may preferably have
a coefficient of dynamic friction of 0.03 or more. If it has a
coefficient of dynamic friction of less than 0.03, it may have so
high sliding property as to cause a difficulty when it is coiled up.

C-5. Coating film Thickness f

The coating film A may preferably have a coating film
thickness  of from 4 to 20 um at its part where the resin beads are
not present. If it has a thickness  of less than 4 uym, 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
 of more than 20 um, the proportion of the difference in height of
unevenness of the coating film surface to the coating film thickness
B 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 is 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, if 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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C-6. Base Resin al

As the base resin al, at least one is selected from the group
consisting of a polyester—-series resin, an epoxy-series resin and an
acrylic—-series resin. That is, one or two or more of these resins
is/are used. These resins can make the coating film less deform when
the contact member such as the optical disk comes into contact with
the coating film and can make small the area of contact between the
coating film and the contact member such as the optical disk, to
bring an improvement in disk scratch-preventive properties.

As the polyester—-series resin, an alkyd resin, an unsaturated
polyester resin, a modified alkyd resin and the like may be used. The
alkyd resin is a resin having as a skeleton a condensation product
formed of a polybasic acid such as phthalic anhydride and a
polyhydric alcohol such as glycerol and having been modified with an
fats and oils containing a fatty acid. It is classified into a
short-oil alkyd resin, a medium-oil alkyd resin, a long-oil alkyd
resin and an ultralong-oil alkyd resin, depending on the type and
content of the oil or fat to be used. The unsaturated polyester resin
is synthesized by esterifying an unsaturated polybasic acid or a
saturated polybasic acid and a glycol. As the polybasic acid,
phthalic anhydride, isophthalic acid, terephthalic acid and adipic
acid may be used. As the glycol, propylene glycol may chiefly be used.
As the modified alkyd resin, what has Dbeen modified with a
polymerizable monomer such as a natural resin, a phenolic resin or
styrene may be used.

As the epoxy-series resin, a Dbisphenol-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



A1 414u. 411111, 4,0f .1G, 1.10 .3)Clill '10)..114p.
1'1.4 1 11Si0000 1111:00001 ft,311p C.tol11 411 4).41.11 444 .4)
»1, 1111

10

15

20

25

30

35

~15-

comes into contact with the coating film A, to bring out a cushioning
effect of absorbing any impact caused by such contact. This brings an
improvement in disk scratch-preventive properties to the contact
member such as the optical disk.

Such resin beads a2 make upward protrusions at the coating
film surface, and hence can make smaller the area of contact between
the contact member optical disk and the coating film surface than a
case in which no resin beads are added. As the result, the coating
film A is improved in its sliding property required when the optical
disk comes into contact with the coating film surface, to enable
improvement in the disk scratch-preventive properties to the optical
disk. If, however, acrylic resin beads are added, which may provide a
high hardness, the optical disk may be scratched to come into
question. In contrast thereto, the incorporation of one or two or
more resin beads selected from the group consisting of nylon-series
resin beads and fluorine-series resin beads, having a rich lubricity,
and urethane-series resin beads, having a rich flexibility, enables
achievement of sufficient disk scratch-preventive properties.

As the urethane-series resin beads, usable are those obtained
by polyaddition reaction of a diisocyanate with a glycol, those
obtained by allowing a diamine to react with a bischloroformate of a
glycol in the presence of a dehydrochlorinating agent, those obtained
by the reaction of a diamine 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 Dbisurethane 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 wused. 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, 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
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polytetrafluoroethylene (PTFE), a tetrafluorocethylene/ perfluoroalkyl
vinyl ether copolymer (PFA), a
tetrafluoroethylene/hexafluoropropylene copolymer (PFP),
polychlorotrifluoroethylene (PCTFE), an ethylene-tetrafluoroethylene
copolymer (ETFE), an ethylene-chlorotrifluoroethylene copolymer
(ECTFE), polyvinylidene fluoride (PVDF), polyvinyl fluoride (PVF),
polytrifluorochloroethylene (PTFCE) or polydichlorodifluoroethylene
(DCDFE) may be used. Of these resins, polytetrafluoroethylene (PTFE)
may most preferably be used.

The fluorine-series resin used in the resin beads a2 is in the
form of beads, and has a better dispersibility in the base resin than
the fluorine resin powder added to what is disclosed in the aforesaid
Patent Document 1. Hence, such beady fluorine-series resin has an
advantage that the sliding property can not easily come non-uniform,
compared with the powdery fluorine resin.

The resin beads a2 used may have a mean particle diameter Pd
of from 5 to 40 um. If the resin beads a2 have a mean particle
diameter Pd of less than 5 um, the area of contact with the optical
disk can not be made small to tend to make the optical disk scratched.
If on the other hand the resin beads a2 have a mean particle diameter
Pd of more than 40 um, a high resistance in sliding at the coating
film surface may result to make a large rubbing noise.

The resin beads a2 may be in a content of from 3 to 20% by
weight based on the weight of the base resin of the coating film 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 a2.

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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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
microcrystalline wax is a crystalline wax consisting of fine crystals
which is obtained from petroleum components, and what may be used is,
e.g., one having a molecular weight of from 600 to 900 and a melting
point of from 60 to 100°C.

These lubricants a3 provide the coating film surface with
lubricity at the time of forming such as press molding to improve
scratch resistance of the coating film, and, in addition thereto,
have the action to provide the coating film surface with lubricity
also after the pre-coated metal sheet has been worked by press
molding, to make frictional force less produced between the optical
disk and the coating film surface. These lubricants a3 are more
inexpensive than lubricity-providing agents such as fluorine resin
powder, and hence material cost can be reduced.

In addition, while the fluorine resin powder stands not
liquefied at baking temperature (commonly from 200°C or more to 300°C
or less), these lubricants are liquid in such a temperature range.
Thus, the fluorine resin powder is not sufficiently penetrative into
the base resin, and hence can not wuniformly microscopically be
distributed throughout the whole coating film to consequently make
the sliding property come non-uniform. In contrast thereto, 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 is coiled wup 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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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.

C-10. Coating Film Formation

A coating material prepared by using the base resin al, the
resin beads a2 and the lubricant a3 as essential components, adding
thereto the above additives properly and dissolving or dispersing
these in a suitable solvent may directly be coated on one of the
chemical conversion coatings (or on an undercoat layer in a case in
which the undercoat layer detailed later is present) 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. As the
solvent, usable are benzene, toluene, methyl alcohol, ethyl alcohol,
ethyl acetate, butyl acetate, cellosolve, butyl cellosolve,
1, 4-dioxane, tetrahydrofuran, cyclohexane, isophorone, isobutyl
alcohol, =xylene, ethylbenzene, methyl ethyl ketone, diacetone alcohol
and ethylene glycol monobutyl ether. The coating material may also be
coated by means of an air sprayer, a bar coater of the like in place
of the roll coater.

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 be 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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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,
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 a conductive resin coating B on the outer surface on
the side opposite to the coating film A, which is the surface that
forms the outer surface of the drive case after press molding and is
basically composed of a base resin bl, a nickel filler b2 and a
lubricant Db3. In this case, the other of the chemical conversion
coatings is provided on the metal sheet on its side that forms the
outer surface which is on the side opposite to the coating film A,
and the conductive resin coating B is formed thereon. As the
conductive resin coating B, a coating film may be used which is
formed by coating a coating material prepared by mixing a nickel
filler and a wax in an organic resin, as disclosed in Japanese Patent
Application Laid-open No. 2001-29885.

E-1. Layer Thickness

The conductive resin coating B may have a thickness of from
0.2 to 2.0 pym. If it has a thickness of less than 0.2 pm, it may have
a good electrical conductivity but may have poor corrosion resistance
and press molding suitability. If it has a thickness of more than 2.0
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 1s 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.
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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"
refers to the shape made by mutual Jjoining (chainlike or beady
joining) of fine nickel particles to 1link slenderly like filaments.
The use of these nickel fillers in the form of a mixture enables
achievement of both the electrical conductivity and the press molding
suitability.

Usually, press oil is used at the time of press molding. The
pre—coated metal sheet can be press-molded without any problem in the
case when the press o0il is present as a lubricating film between the
metal sheet and a press mold. If, however, the lubricating film runs
dry locally, the surface of the pre-coated metal sheet comes
scratched draggingly. The nickel filler also stands protrudent from
the coating film surface, and hence, if the lubricating film runs dry,
the nickel filler comes into contact with the press mold, so that the
press—molded product may have a poor external appearance. That is, it
is important to make the pre-coated metal sheet surface retain the
press oil. The use of the above two types of nickel fillers in the
form of a mixture enables the roughness of the coating film surface
to be appropriately controlled to retain the 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 1in 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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microcrystalline wax is a crystalline wax consisting of fine crystals
which is obtained from petroleum components, and what may be used is,
e.g., one having a molecular weight of from 600 to 900 and a melting
point of from 60 to 100°C.

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

%, the conductive resin coating B may have an inferior lubricity to
tend to make the coating film A scratched. If it is more than 5%, the
conductive resin coating B may have too good lubricity, and hence the
pre—-coated metal sheet may slip to come into off-coil when wound up,
to come not able to be coiled up.

E-5. Additives

To the coating material wused to form the conductive resin
coating B in the present invention, a leveling agent, an anti-popping
agent, a stabilizer, an anti-settling agent 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.

E-6. Formation of Conductive Resin Coating B

A coating material prepared by using the base resin bl, the
nickel filler b2 and the lubricant b3 as essential 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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LiP CL -27- 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 shyeets were subjected on the= both
shies to 5 chemical conversion with a commercially available chromating
solution. Next, one chemical conversion treated surface B each was coated
withta héatédissipative aheneleckrically eértuetiveresih coatiigrRaternal ™ in
compesetdeof anpolyestes-series resiry, .graphite andainickeldiltegty meanscofh
a bar epatersa.asto have-a-ceating leagép%psm@f § 19 umnaftebaryingminal
followed by baking. In this coating paternal, the graphite andthe nickel filler, ,

were_each In a content of 30% by weight and 40% by weight, respectlvely

basstSh e weight Stihe Fésin §‘8ﬁ8 contént. I\%%Whﬂ% th& SR ¢hEmical
conVersiin tredted Sudace APe5-eath Wwascoated with Brfurfiéicoatesatingter
maternadcomposed of a polyester-series resin, followed by baking winch was

so controlled thatthedndercoat layerformed was.dna thickpess oL.10:um ¢
after baking., Thereafter, on each undercoat layer thys formed, atSOQé'”&OVlded

maternal a containing the base resin, resin beads and Iubrlcant shown 2

10T able 3 wad ERatet by THERRS bf 4 Bar ¢oate?, fOlsWa 55 BaRIHY fSaptr]eri:?ar% n
eachlsampie. Fite taKir bftheccoatifrphiaterhal 9. coatingtATatethe e anl the
undetceatigaating matehrakbwas earnechot atra tempetature ofi230Ceasof the

maximum utinate-shest temperatre(RMI); Rreparation cenditions.of the it
Samsp'g ‘%EaEcxaP‘P'eS 4and 12 arg shown,goln Table 3., 01% {4), O dice o
15 the coatlng film A, and a resin coating C is formed thereon which
secures both heat radiation and electrical conductivity.

Such a heat radiating and electrically conductive resin
coating C is formed using as a base resin cl one or two or more
resin(s) selected from the group consisting of a fluorine-series
20 resin, an epoxy-series resin, a polyester-series resin, an 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,
25 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
30 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
35 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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a proportion of from 20 to 100% in weight ratio based on the resin
solid content. If it is less than 20%, the resin coating C may have
inferior heat radiation. If it is more than 100%, the resin coating C
may have good heat radiation but may have inferior press molding
suitability.

Such a heat-dissipative and electrically conductive resin
coating C may preferably be formed in a thickness of from 0.3 to 5 um.

F. Heat Radiation and Electrical Conductivity

The heat radiating and electrically conductive resin coating C
may have electrical conductivity which 1is so specified that the
electrical resistance Er is 10 Q 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 of 100 g by the
four-terminal method. If Er is more than 10 Q, it is wunable to
sufficiently secure electrical properties 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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(digital wvideo disks), but without limitation to such optical disks.
It may also be wused for scratch-preventive 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 in Examples 1 to 9 but under preparation conditions

shown in Table 2.
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lubricity and the state of distribution of resin beads (how resin beads stood
distributed) were measured In the following way, and disk
25scratch-preventive properties, rubbing noise proofness, flextbllty, 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: 30At the A-surface of each pre-coated
metal sheet*#i@&rithiMetitdl mean deviation of the assessed profile Ra and
the mean width-chthie profile elenmentssRSrewere-evatuated<dy thesarfacel
roughness measuring-apparatus of fealerdypechubricity:35As thedubricityofa )

the A;surfacg,of eqch pre-cogted metal sheet, the cogfficient,of dynamic
friction was measured with a Bauden rubbing tester. State of distribution of
Yesif HBatE: -0 The Alslidcd of BEER Pre-coatst matsl SHealivasd solucion.
obsB#ved 6hcanteptical mtroscope (100 Maghificatiois kahdiewr tReégesinth
beadsstoodi(ghistributed awas-evatuated lyy thednumberefsaggtomeratesiterial
co ”H%Q@@Qe@f Sb orgnoreskesinsbeads,per -l M2y SRiskscratch-pr @Vﬁ_flti\é%,
properties; Each pre-cogted metal sheet was fastened onto a platen with the,
former's A-surface up, and an optical (disk and a weight were further put on
LGt wheré e 85%%?'(&&%wggdhgﬁz%ﬂiaﬂ%-de%&%%ra%%f&%%aatsﬁﬁea he™"®
maxdriaht feadndt Winch: the lopticaf{disk e est 0ot cernecseratced. 'SA:
200wg ahmerel 403 By Fkanhib0-gspemore 1o, lessstham200:=gwdidrront 10@ g
or mare todessithan150.g. C: Less than 150 g. 15Rubbing noise
proofness: geachﬁ:)lrfe-lco%gdogﬂetal heet was fastened Qnto a eglastltl-:-]_[gfwith the

. aANw. er chemilca onversion | ace
former's A-surface up, and any sound was evaluated winch was made when

1on (R ENESt SRVBHCHT (Bisk WASHERBY SPTts BAgE et ant AP &fehn of3
degreéss G ASSotaTd 1SsSlighflyRedrd. B Rasiiall Sotid3sheardoCrAlge
soungkls hiearchaddexiaility vehe ftexisilihawas evaluated-accordingio dESe£
2248,y 25 bendipgreach pre-coatedinetal sheet at 18Q degrees Witholis: ng
A-surface optside, Two.uanquod metal sheets (itot%l thickness: 1.2 mm)
ateria contalning the base resin, resin beads an ulbricant’ shown
were used as bend inserts. The external appearance of the bent portion was

*Qisudlly oBServed AS et SXIiRG fitn s Aot Tedhto have cralRed 36T he©
coalihgPfilia ISSstetriy HavelbrackEdn EleEtrical cortdostiviierial Theoating
electricatl resistancebnyvasaneastiied whesraprobe madedwf sliveafazprobe
of Stmﬁpehﬁmw 4 ef@n@ ?@Iimgx%'{pnqh%ﬁg%mawgf %ée@gyﬁprtht.lnto
touch with the B-surface of ea re-coate etal sheet by t
o T e S £ e L T 6 & Cttoiogee shows

2Yesistaneg’e-31- Cross cuts were made on the B-surface of each
pre-coated metal sheet, and a salt spray test was conducted for 100 hours to
visually observe the external appearance of the sheet. A: No corrosion Is
seen. 5C: 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. -32- 1 (1 :011 44



ri

11

t

ti 4431)111 1104...c.1
28—

o

1]

41.11Cl

¥em BCnElIen

SSTISE_UDTAN

uTtssx

ESTI=5— M.u_.m.mv...ﬂ TS

2 T3SHS

{urt)

ol

(%3

1833

1833

A111111¢111V)) 1111:1.10P

'1i)0.41 100
111 5.1 1.1

g E53U
SHOTHD
WTTI

Putyeon

[

£ qury
3 UL

(% 3)
JuSquUoT adAT
LD TICNYT

IR

JU2QUIOCD

urTe=sx

sEeg

T2=238 pPE1E0ODUTE

T==48 EE=TUTELD

=SS (=1

S




11.11A11) HN, I5-114 (S.1 11140 .13441 t)a:it Alii :b.:at Ti -c;

a)

10

15

20

25

30

35

1 10 11,1

29—

In the manner described above, pre-coated metal sheets for
slot—in drive cases were prepared, which were each as shown
diagrammatically in Fig. 1. In Fig. 1, reference numeral 1 denotes
the conductive resin coating or the heat-dissipative and electrically
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
30 mg/m* as measured with a fluorescent X-ray analyzer.

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
measured. That is, with each pre-coated metal sheet B-surface outside
and with each A-surface inside, a slot-in drive case was produced
which was 150 mm x 150 mm in bottom size and top size and 100 mm in
height. A 60 W light bulb was disposed as a light source in the
interior of the drive case, and light was emitted and heat was
generated. The temperature of the drive case surface at a point of
time where the temperature in the interior of the drive case came
into a steady state 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:



Oof 1+11Dpi) S.1.1 1.1-111) .11 Ipllj  1114-41) Crtv: 1)1
11111143 Li 111 41 1 1111

10

15

20

25

30

35

-30-

The A-surface of each pre-coated metal sheet was observed on
an optical microscope (100 magnifications), and how the resin beads
stood distributed was evaluated by the number of agglomerates
composed of 35 or more resin beads, per 1 mm’.

Disk scratch-preventive properties:

Each pre-coated metal sheet was fastened onto a platen with
the former's A-surface up, and an optical disk and a weight were
further put on it, where the optical disk was horizontally slided
thereon to measure the maximum load at which the optical disk does
not come scratched.

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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Cross cuts were made on the B-surface of each pre-coated metal
sheet, and a salt spray test was conducted for 100 hours to visually
observe the external appearance of the sheet.

A: No corrosion is seen.
5 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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A-surfaces the coating film A'which is so made up that the resin peads a2
selected from thg grou t;dnglstTng ofsnyl@nzseries 5 resin beads
fluorrne-geries resfn beads and|urethane-series resin beads and|the lubricant
a3 selected from! tﬁegy up consisting of carnauba wax, polyethylene wax
and mrcr:)crysta’llt*hé’ X are; a',dFded to the base resin al selected from the

group co 1S|st|ng:of @ ' fy%st@rf eries resint an epoxy-series resin and an
acrylic-series re@nﬂF andf.0' Hag'lan arithmetical mean deviation of the
assessed profile Ra of from 0.3 to 4.5 pm and a mean width of pfofile
elements, RSm, of from 105_¢q3§80 pm, where the ratio of mean ppatrticle

diameter|of the resin beads &2o coating:fiim;layerdhickness ©f the coating
film A is In the range of fromi2i) 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- b‘u’)r%\ﬁe ntive propertlr?s qu, rubbing noige proofness
are achigved. In all Ex@mpjes gwd Comparatlve Examples, the cpating films
are not seen to have broken, showing a good bending workability. 20The
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their B-surfaces the conductive resin coating B which is a resin coating
formed by coating a coating material which contains the base resin bl
selected from the group consisting of a polyester-series resin, an
epoxy-series resin and an acrylic-series ggsin, the nickel 25 filler b2
composed of a scaly nickel filler and a charnirke 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 mrcrocrystallrne w ax, WhICh is mixed In a contentof from 1 to 5% In
weight ratio baged on 3 p th§ solid content; the conductive resin coating B
having g thickness, oHr’é)m B 2 to 2/0 P as dri€d-coat|ng film thickness.
Bence, thi coaprqg“Bu hrings good corrosion resistance and electrical
conductvity. Th.efpf“e“'( oatekal %etal sheets of Examples 14 and 15 each have

on 35 theif B-surf: £ ('ﬁes' the he t- dlselpax;ve and eleqtrl ally conductive resin
coating hichi ¢ontal ﬂs”a,pg yester-series resin as the base resin cl,
graphite|as the heat dissipating material c2 and a nickgl filler as the
conducting material 03 Bence1 this coating C brings -35- good corrosion
resistan ivi
of the polyester- -series resm ghe epoxy series resin arld the acrylic- serles
resin is lised as the base resm al on the A-surface of the pre-coated metal
sheet, aj%] 5 hence thepﬁe cppted metal sheet has inferior disk
scratch-preventive prbpeﬂles'“ Also? "B sufface &f the pre-coated metal
sheet is not covered withthé ‘Conductive resin coating) and hence the

e' metal sheet has, g inferior corrosion resistance. In Comparative
wple @, none of nylon Seﬂ es resin beads, 10 fluorine-series resin beads
and ure H ne-series resm' qequ are used as the:resin beads a2 on the
A-suda e of the pre- coated”rﬂetal sheet, and hence the pre-coated metal

[ ' Iso, the nickel filler is

15 meta;{ sheeJt,Eanb hence the pre-coated metal sheet has an
ctrical thdqlcl:tik/ﬁyé % In Comparative Example 3, none of

Wwax, Ilpglyeﬁ‘nylefn vya"x and.mrerocrystallsne|wax is used as the
B3 onithe %\Esurfaeemfjthe pre-coated metal

RIS ]

pre-coated met'aIfJ'Zﬁsh et haslinferior disk scratch- -pre entive properties.

dl content, an H
onductlv]iyh 2

)§|§ ng noise proofﬁe<s Also, In the conductiye resin coating on the
sé e of thefprefpgaied metal sheet, .30 the njckel filler is In a

Hore theﬂn?ﬂ% lﬂaseﬂr"oh thel fesitisolitl:tontent, and hence the
metal sheet has'an mferlor corrosion resistance. In
CompargtiVe Example 5, e A- stirface of the pre-coated metal sheet has an
arithmetjc af jf'eﬁm éfeynatlgm oa‘ the assesses 85profile|Ra of less than 0.3
pm, and| hefi¢eithe pretcdated metélstiegt hasinterion disk
scratch-preventive properties. A|$D the conductive resin coating on the
B-surfage side of the pre-coated fetal sheet has.a.thickness of less than 0.2
pm, and hence the pre-coated metal sheet -36- has an inferior corrosion
resistance. In Comparatlve Example 6 the A- surface of the pre-coated
metal sheet has a mean width of-the proflleaelementev RSm, of more than 280
pm, and hence the pre-coated metal sheet has an inferior 5rubbing noise
proofness. Also, the conductive resin oda-third 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 inferior electrical conductivity. In Comparative
Example 7, the ratio of mean particle diameter 10 of the resin beads to layer
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The pre-coated metal sheets of Examples 1 to 9, 14, 15 each
have on their A-surfaces the coating film A which is so made up that
the resin beads a2 selected from the group consisting of nylon-series
resin beads, fluorine-series resin beads and urethane-series resin
beads and the lubricant a3 selected from the group consisting of
carnauba wax, polyethylene wax and microcrystalline wax are added to
the base resin al selected from the group consisting of a polyester-—
series resin, an epoxy-series resin and an acrylic-series resin, and
has an arithmetical mean deviation of the assessed profile Ra of from
0.3 to 4.5 ym and a mean width of profile elements, RSm, of from 105
to 280 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 and rubbing
noise proofness are achieved. In all Examples and Comparative
Examples, the coating films are not seen to have broken, showing a
good bending workability.

The pre-coated metal sheets of Examples 1 to 9 each have on
their B-surfaces the conductive resin coating B which is a resin
coating formed by coating a coating material which contains the base
resin bl selected from the group consisting of a polyester-series
resin, an epoxy-series resin and an acrylic-series resin, the nickel
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 ym 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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good corrosion resistance and electrical conductivity.

In Comparative Example 1, none of the polyester-series resin,
the epoxy-series resin and the acrylic-series resin is used as the
base resin al on the A-surface of the pre-coated metal sheet, and
hence the pre-coated metal sheet has inferior disk scratch-preventive
properties. Also, the B-surface of the pre-coated metal sheet is not
covered with the conductive resin coating, and hence the pre-coated
metal sheet has an inferior corrosion resistance.

In Comparative Example 2, none of nylon-series resin beads,
fluorine-series resin beads and urethane-series resin beads are used
as the resin beads a2 on the A-surface of the pre-coated metal sheet,
and hence the pre-coated metal sheet has inferior disk scratch-
preventive properties. Also, the nickel filler is not contained in
the conductive resin coating on the B-surface side of the pre-coated
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
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 less than 10% based
on the resin solid content, and hence the pre-coated metal sheet has
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 pm, 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 pm, 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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has an inferior corrosion resistance.

In Comparative Example 6, the A-surface of the pre-coated
metal sheet has a mean width of the profile elements, RSm, of more
than 280 pm, and hence the pre-coated metal sheet 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 um, and hence the pre-coated metal sheet has an inferior
electrical conductivity.

In Comparative Example 7, 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 more than 3.0, and
hence the pre-coated metal sheet has inferior disk scratch-preventive
properties and 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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The 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 urethane-series resin beads and the lubricant a3 selected from
the group consisting of carnauba wax, polyethylene wax and
microcrystalline wax are added to the base resin al selected from the
group consisting of a polyester-series resin, an epoxy-series resin
and an acrylic-series resin, and has an arithmetical mean deviation
of the assessed profile Ra of from 1.0 to 2.5 pm and a mean width of
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 R 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 pym, 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 uym, 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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metal sheet has a mean width of the profile elements, RSm, of less
than 105 pm, 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

5 more than 2.0 pm, and hence the pre-coated metal sheet has an
inferior electrical conductivity.

In Comparative Examples 14 and 15, 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, hence the pre-coated metal sheet has

10 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 more than 2.0 pm, and hence the pre-coated metal sheet
has an inferior electrical conductivity.

In Comparative Examples 16 and 17, the A-surface of the pre-

15 coated metal sheet has an arithmetical mean deviation of the assesses
profile Ra of more than 2.5 pm, and hence the pre-coated metal sheet
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 Comparative 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

inferior electrical conductivity.

30 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
35 superior productivity and a low production cost, and further is free

of non-uniformity in sliding property.
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Claims

1. 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
said 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;

said coating film A having a surface which has an
arithmetical mean deviation of the assessed profile Ra of from
0.3 to 4.5 uym and a mean width of the profile elements RSm, of
from 105 to 280 um, and the ratio of the mean particle diameter
of said resin beads a2 to the 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 according to claim 1, wherein
said resin beads a2 are 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 pm and a

mean width of the profile elements RSm, of from 200 to 280 um.

3. The pre-coated metal sheet according to claim 1, wherein
said resin beads a2 are 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 pm and a

mean width of the profile elements RSm, of from 200 to 220 um.

4. The pre-coated metal sheet according to claim 1, wherein
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metal sheets of Examples 10 to 13 and 16 to 28 each have on their
A-surfacesdhe epating film, A\which is so made yp-thaturethane-sgHesresin
beads.and the ubricant a3 selected from,o e arqup consisting.of gamaba
wax, pojlygthy]lene wax and mrcrocrys alfrne waxare aiidléda to the base resin
al SeleetédFroRttHe groapconsistingiofa polyestérseriesrdsinZan vm and a
epaxy:series resin and anacrylicessertes teskgrgnd hascan anthmeticab mean
deviation of the assessed profile Ra of from 1.0 to 2.5 pm and a mean width
of 10 the profile elements, RSm, of from 105 to 250 pm, where the ratio of
mean par iclé HaRister ot the FESiA bEAGS ATt Cohting fimIaSer thickhegsor"
thekeoatingRfilm e is- it thé rangel of from & 0tfer3 1 The resutg alstained? )
when such coating films are used are shown In the table. In these pre-coated
metal sheets, good disk scratch- 15 preventive properties, rubbing nojse
proofness and flexibili 3[/6 §reéa a%ﬁl%v%d(. JIF:FI tﬁeRﬁie-%?)z;[%Bd metal sheeg-) )of
Example 10 to 12, 16 to 18 and 24 to 28, particularly good disk
scratch-pseventiveproperties ake achieved, since RanandoRSM satisfyithe
relation of the gbove, gguation,(1), 200 Comparative Example 9.the+ 55 o,

A-surface of the pre-coated metal sheet has an arithmetical mean deviation

of & as5essRdHrifle Ra™0F e tHin 25 P antra heah'witith 8Fthd™ ©F
profile elenfents, R8¢n sef fessthiam 405 pm 2Aheneeahecprfe-toated metdlynamic
sheet basdnferon disk seratehspreventivepropesties and rubbing noise 25
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' fésitSolit Totitelit and Hérice the Préttdatéd Metd'shéet has
andntenor ¢orrosion wesistancet tn:Comparatae Exarmple-10ythe A-surface ofg
thespre-caated 30metal sheet hasan arithmetical mean deviation ofitbg: ca1
assessed profile Ra of less than 1.0 pm, and a mean width.of the profi
elements, Ii%nm, of more than 250 pm, hence the pre-coated metal sheet has
infEfibF BliSk sEFafEh-pPe déAtve Propettie’and réibbimyg idise prooffgsscAlSo,
In the epogluctivel resinecaating Orethe B-sutrface 35=side=6f the preicoated
meﬁ@h%@_@%zﬂl%%@éﬂl% is Ina content of mare than Q%%Qa%gpgr,‘_ thes at
resin SOtlld conterkljt, and he&ce thle gtre-cqfated 1r_'rgletal sheet has an inferior
corrosion FaSistARte Th Comparative Exanibles T13 the A2&urfact of the
pré&xeoately 1422 mety] shisetrhias a'ateanWidth ofthesprofilerelements, RSm,
of less thane1Q5prananskhence the pee-coatedimetal sheet has nferiey disk
scrateh-preyentive properties ;Also,, the conductiye resin cadsbiung onthe ...
B-surface side of the pre-coated metal sheet has a thickness of 5 more than
2.0° B S&hd CHEer?t?é?hg‘ﬁ%l-%ﬁfeﬁ’?ng?dl%%géfﬁaé ary inferfor éistcticarased
conduttivityesin $nGomparative’ Exadnples 14 and 15, the A-surface of the
pre-coated: meta) sheeatihas ansarthmetical mean.deviation ot the assessedn
profile Ra cbf.lgs&mthan 1.0 pm, hence the pre-coated metal sheet has

8. The pre-coated metal sheet 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 coatings and



10inferior disk scratch-preventive properties. Also, the conductive resin
cad-Lung 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
inferior electrical conductivity. In Compatative Examples 16 and 17, the
A-surface of the pre- 15 coated metal sheet has an arithmetical mean
deviation ef the me@%pr@ﬁlgeRé_e@fimqrs M%gtécp@ré’fﬁmkh@n&%%
pre:oated metal.sheet has,an nferlor.rybing noise proofness, Also,the
conductive resin cad- ung on the B-Surface sidle’of fhe p¥e-coajted metal '
shéet-hag g thitknkss 6FRidre fiar 20 prm; ehid - RentestHe pré-coatedthetar
sheet 20shas aiminferios alectricalconduetivityal c2lrComparagivet least
Examples. 18 angd, 19, theAsurfgce af the pre-coatgd.mefal sheet has.a,
mean width of the profile elements, RSm, of more than 250 pm, and hence
the précoated metal sheet has an inferior rubbing noise proofness. Also, the
conductive resin cad-Lung 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 inferior electrical conductivity. 30POSSIBILITY OF
INDUSTRIAL APPLICATION To provide a pre-coated metal sheet winch
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 35
superior productivity and a low production cost, and further Is free of
non-uniformity In sliding property. -43- Claims 1. 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 said 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, fluorrne-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 mrcrocrystallrne
wax; said coating film A hay-mg a surface which has an arithmetical
mean deviation of the assessed profile Ra of from 0.3 to 4.5 pm and a mean
width of the profile elements RSm, of from 105 to 280 pm, and the ratio of the
mean particle diameter of said resin beads a2 to the 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 according to claim 1, wherein said resin beads
a2 are 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 pm and a mean width of the profile elements RSm, of from 200 to 280
pm. 3. The pre-coated metal sheet according to claim 1, wherein said
resin beads a2 are fluorrne-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 pm and a mean width of the profile elements RSm, of from
200 to 220 pm. -44- said resin beads a2 are urethane-series resin beads,
and said coating film A has a surface which has an arithmetical mean
deviation of the assessed profile Ra of from 1.0 to 2.5 pm and a mean width
of the profile elements RSm, of from 105 to 250 pm. 5. The pre-coated
metal sheet according to claim 4, wherein Ra and RSm satisfy the relation of
the following equation (1): 200RSm + (73 x Ra)350(1) 6. The pre-coated
metal sheet according to any one of claims 1 to 5, wherein 4 or less
agglomerates composed of 35 or more resin beads a2 are present In said
coating film A per mm2 of Its surface, and said coating film A has a
coefficient of dynamic friction of 0.15 or less at Its surface. 7. The
pre-coated metal sheet according to any one of claims 1 to 6, which further
comprises a conductive resin coating B which Is a resin coating formed on



