; 4e3e: 81 37222d22H36H3T81 3- 1 DESCRI PTI ON NSC- M746 HEAT- GENERATI NG ELEMENT
COVER W TH EXCELLENT HEAT ABSORPTI VI TY, SURFACE- TREATED METAL SHEET 5
THEREFOR AND THEI R APPLI CATI ONS TECHNI CAL FI ELD OF THE | NVENTI Oyydheu746
present invention relates to a product haviing excel |l ent heat absorptivity
and, nore specifically, the 10 present invention relates to a netal or
nonnetal i ¢ cover enclosing inside thereof a conponent that generates heat,
such as notor, electronic part, heat eDESGR&IFPITORYy, and a surface-treated
nmetal sheet as a material for the cover. The present invention also relates
to a refrigerator 15 uslng t he above descrlbed naterlal sheet haV|ng

i : an
in-vehi cl e device a@@:Ae ae%eﬁﬂwﬁ@f; Mﬁﬁb@mﬁﬁmﬁn%ﬁmy gﬁzefr
tenperature by coating a highl heatabsor-tlve coaflng maferiral on t he

i nner side of the 20 case. IHE 2 DL Ee AR E Lo | e devi ce

i nclude a cellular phone, a notebook conputer a PDA in-vehicle battery
case, vehicle naV|oat|on S ste vehlcle audlo devi ce and in-vehicle
control equi prem LA ACKERA D ARE -GB8R E8nal |y, nmetal sheets such as a
steel sheet and M|ﬂmeummeheet havenbeen weddtker titha edchicy hHdwims of

honme el ectric ces e.cov terial ris.. These
net al sheets eé%?%i {b %8%5 %%689§613é§¥o5ﬁ&nc@§r§u%ﬁ%§?5§%4¥?

resi st ahte am?xﬂﬁﬂgﬁlxmwmmmiqn aeaatherebpaemeaaé usu@dqmenﬂkmmeknﬁﬂated
before use. BXAHWIES @) SHENLgPLAL,SBECLScbABbIAR.A 9aly FUad lLeleahoct
excellent in a corrosion resistance, a ga I'zed stee heet W th chromat e
35 coating, arftRGh predeRtRE, nelaFtERBAE PREGI oNSReapEinde AN tET Ya Gadt ing

and t her eby Irmarﬁa%demf@ae@élﬁetanoeaééy abfddi h@Bali anerdRr MiC e Jerqui r ed
of these netal 2 sheets are print resistance, earthing or

groundi ng proﬂ&ﬁ;?r%ﬁﬁmﬁr&P%ﬂﬂtsEHfﬁgﬁ@ Fedpseante, 3aR@ IEHGanAET To

sati sfylshese ysing rtﬂt@rﬁﬁov&aﬁe@uslsa&f nEeekfaat edee&ealavaheetes:dma\aen&een
devel oped. 5 For exagg anese Exanlne ggte t Publlca %épkok%) No.
4-14191 di scl ¢¥ on?n nPrBOF hg°cBr PEYILGR (B Vat&
fingerprint r@m&ﬂnyumhlwberéewncergadla caaposhEeeanerwhamﬂ0$e®vehtan
aqueous or gani s C sql. _specific 10
fine particl eegle;vgﬁjgb défl G&%@Xaégﬁ%egy ? ?Egﬁee ?11 §gd%\%atach chromat e.
Al so, Japaneseawmﬂffeop%t@m m@berealu on FK@kah)leNoSlQ%S’@GG;h@l scl oses

a technpgue ofcaRP! yitke H&OREHIE E@%Eéé%n&oﬂﬁa{rah%l@ \‘3@&1@'&‘1 1@1c|1k!1@1'é' cant
on a steel sheet and thereby inproving the 15 working a property

and Kokai No. al@%@l@@‘ﬂl%*&‘lﬂb%esaan?E%Fﬂ?Eu%OBPUE%tr| ﬁgPBAchllé‘rré( g‘lﬁl@at ed
metal surface bsddesy |Eysad, c\eénueléeﬂavﬂgabeoﬁusifaeemroughaese amnd ibhe

| ayer thickness and the eqi‘ qﬁar%%ng h %ﬁegrlnt flstance and eart hing
or groundi ng odéFif”l oEUr T hET Ohb Ar+E™flterial s such as pl astic
are also used for the exterior plates of hone electric appliances or for
the coves nat%hdgGégHﬂqygngarts Wth recent popul arization of conputers
and conputeri el ectric appliances, a |l arge 25 nunber of
conponent s morklngQﬂﬁ%ﬁﬂﬁﬁﬂn%&ﬁﬂ(xﬂetﬂbhsb%eh%t%ﬂghaﬁa el etepdnkbephrt s,

are used 'nS'@%dﬂgidﬁﬂﬂﬂﬁfﬂhé&ttﬁﬁbgoﬂ€eﬁ|@§é&'Eo@pPHeaBQEerIB§ ?Qé&b@g
val ue of such a heat saqurce |s al so. increasin her ef or e, e ou

plate of prod&ct 1B e TRAS ?RE%&?%ﬁe%f°¥ng%¥ SbepaPY§r|§aF§6&Fi§d°Fo
have a proper tiarfr w£33|m“rge§é1e:né1@a1 @%@E@tﬁﬂelﬂquhﬁrEﬁStdehﬁ{re

rel easi 9 t he Q&_ W th eiflc enc¥ heat - eneragl g.el enent cover
for hone” el ectt Oafﬂkﬂﬁcer?c NG FUrT e ?Je%r?%%ll “Have®d eS?PFS&
conductivity Enxn&amwmlaydntmpxnﬁmwmg as usuallerstnipceveneathe

el evation of i "rrat&ér 1de st e&ﬁét‘?%&t&ﬂ%f?@’&@é ER?&&HE' 29 an

el ectroni ¢ conponent, tec ni que of providing a heat radiation fin - 3
in the el ectr@mléfa@exﬁietﬁe Shaelishert aexréellaera‘duamu@ncepéhshgnu n the

el ectroni c devieis sGasR OF J(§é¥¥ﬂﬁ&£53f§¥éﬁimkﬂéﬁ%'ﬁﬂtM‘éﬁrém&@@ inside the
eIectronlc devi ce has been heretofore enp he el ectroni c equi prent

(0]
i s weald2gai nwwraw%m&we%&%ﬁ# eslvee*aewfeausir aRpLied

mal functi on ow&xdtactddarurfg taed parézﬂéwganﬁ@paff{@d ea}pfle déeagnr pdbpétep. and

cooling are inport cent ears her jnt tion and finer wiring
are bei ng denandedA%§ rﬁge g cHiiREE e FhP

performance, due to el evation of tenperature such as mal functi on and

| ower ed wor ki ng speed, is becomng nore inportant. Particularly, in the
case of a portable device (nobile device), small-size el ectronic equi pnent
or an in-vehicle 15 device used outdoors and exposed to heat generated by
an engine or the like, it is very inportant to prevent heat generated due
to seIf heatlng of an |nternal and heatgeneratlng eIectronlc conponent or a

Y T o - ~ N



size of less than 0.1 Vim and from1l to 140 parts by mass 15 of a carbon
having a particle size of 0.1 to 50 Vim wth the total of a carbon having
a particle size of less than 0.1 ~mand a carbon having a particle size of
0.1 ~mto 50 wn being from 10 to 150 partitszby mass; (B) 100 parts by nass
of a binder solid content, 20 from 10 to 150 parts by nass of a

heat - absor ptive pignment and from1l to 150 parts by nass of an electrically
conduct i ng pi gieetts tde heaigetsoipt | ves ps garae, bernghangapog rgluaicik nigavi ng
an average patrtd j Z 1 1o, 0, t pcal d i,ng

pi gment conpr%sfﬁ%ﬁgié5%yﬁgﬁéﬁgﬁ%%glsfﬁkﬁgg ngsaﬁgggé?ggeagﬁr?$%|gq}Fie of
0.5 to 50 wm gd S@télsdinddhaig afeqRireinent s hevanssupashofer ef-ttalead eset al

Ni / chai ned met@le M HRIAG fHAMR Gbded Wdrel{SPedV0 parts by mass of a binder
solid content, from10 to 150 parts by nmass of a heat-absorgtLve pi gnent 30
and from5 to 15D f@% £XRRERs HHPIeFsFxspbpedoPatent18obdres iy nass
of a binder sqlkicttok@nt &, anc £19M Pi dO1dS0s PartschuigBes ebrf empeshlingon.
(26) A portable or in-vehicle device characterized in that a case for a
portabl e or i AFERSHOD dEACE T T ARSI Tt WG BT SR EcT FBAPE2BERPoITERTE SWhRTch
gener at es heabrganit0 cdrpddier dhed y@genssmbo $gd edb ENeNt agovensasdrdasde bed in

any one of (1 Q._(9),.abqve 27 ort e. in-vehicle device ...
characterized%F%lphgg%gééﬁga4%H2%§%§§t%é#ip%§g}nggghF%Végaegigggglflc
cont ai nithg an fehecpeoriic leorpiowenis Wnohed errer at ptahedt steedndbeby
processing th r.face-tr al sheet i LD (10)
to (16) aboveeoi;g? %ﬁéhpgﬁﬁggFgﬁ%} in-vehi%?% .%gécgﬁgéhﬂéggﬁigggeﬁ% any
one of (25) t&updiragiieve,( Kekdriel MNQ hed ot ¢ sd1pchagesod tachgigreopfor an

AL alloy. (29%p1RQhiAR %dytiir{%m&faﬂ% a £ABL NAVLAY 8nd a

heat - absorptive | ayer as described i n (25) above. BRI EF DESCRI PTI ON OF THE

DRAW NGS 15 Fit§Pricpdita of dwSHffh i efte aind i tRRTOhY ot MR AELRFnkHE

Pﬁat - gereer ?t i ﬂ@r@ifﬁ@eﬁtng?%\t&ffﬂ_)irngf@ﬁ%ﬂ&\ﬁdhﬁgaﬁcﬁé}k@gtNb?a% %absm ptivit ybof
e present invention. Fig. is a view showi ng a node o e suring box

for measuri ngOLRELREEE AndEaiiiiy SHF MR Tk DFPNARE- EER=TER TREERTI ON

(Metal or Noneatrdbre kHeair Genavatn rgpril moieldd Cavethansh Sfia¢aceeiybaésd

Met al Sheet | t pr- i %gpf' , featsoe i 25. b LS

not particula%ﬁ?_?ﬁﬁiﬁgi%%a&hﬁhc ﬁ%%gEg%gq%onpéﬁgnﬁgﬁﬁﬁ#gﬁgggﬁgégggpkggt,

such as not or regietenes @ngaar thddte ek Bmd gy . poPre htht - gener at i ng

el enentacover is uggeth@irnidi@ PHRRRE Lfi CQNdth1 ENGLOST 9 B1aBPYSI NT
such a heat-generating element. 30 The heat-absorptive heat-generating

el enent cover 36f BRECPHESENE AR IS IE Ye RYFERY DRI W Pef hEGEHYC
referring to appetahceleel TRie tealcdi/iemaiddwt £1 eENinkoy earbonever, the
present invention gs ot limted Rg%égto and the sane applies.to the
nonnet al - nade heat %tgeﬁgﬁﬁﬁﬁu?QH Mt OF {CIEPRH #3%¢ heat is one
part of el ect compghetricandwes odi \nemge e lfecmia regeliatcdmodya ahalrgden

radi ant, heat - a r.in . rd ody, ar fl ected,
Come o - ar BTPEE oFt ERrBRE G VR B % RO s SR D Eu{E A ce

for exanple, WPSAFRadadarderHrionac 'PENKS, Kakisad S0, tiDeneeneit abgaku
(El ementary Cgur $g8e0homeMaqhanigal a?%ﬂ'i%%%ré Ng.7Hd edLoilery®ue of

Engi neering)", R kogaku Sha, p289, 983),). when radi ant heat rays enter
into a netal SHEBt 2 He&lr FRUESEr d&t Ad SPetiACTERTHNDr L HOTRAEREE » n®ieri al
the thermal radtablier pYats sFapFeldncsarstHet At Khidei£lf oL, idher

t her mal, radi ant an.is refl.ected or _absorbed. en radi ant q§§% rays

| 1
o oRes Ry 45° BRI S B S o hatn e Brtme Ty o f Hohiras Sl (9% or s
heat - gener at i hgael gapptatedenin ithemamg ixdadicantr dieats iray s lexdenedklar e

reflected wtfip,.t heat.. i s unul i nsi - ating
el enent coverngﬁa Fggggg%%gyétu#ggmh%%%ﬁ@%ﬁg&%%ﬁégféﬁ%@%?gé&ﬁﬁhgggﬁﬁée, in
order to | ownehomheelenpeiat appliiniies tise fgathegourespigmdrto rradieant  heat
rays must be 29oBteyent elohbamehehlectnd duitied iy Mg iy, present

i nventors have made extensive stu as a res , 1t7 ha een found that
when t R inside of IBhErdB¥elto Preyansdd thiet B leviadyiem fyitRIna Lt Weht
absorptivity, ihbedeetheckiaptebniadicaiti phedl: cAN: GHIRE i MM 18bnidd W th
respect to the nethod for exam ning the absqrptivity of radjant heat, rays
entered into $RBPEHFREee2oft g RN QﬁePFPW&Q%ﬂ%m&ﬁV*ﬂht ATt | ke,
a reflection nethod using an infrared spectrophotoneter is well known,
however, in the case 30 where the netal sheet or nonnetal material has a
rough surface, the entered radiant heat rays are irregularly reflected and
the absorptivity cannot be obtained with high precision in the neasurenent
by this nmethod. According to the Kirchhoff's |l aw regarding thermal 35

radi ati on, the absorptivity and the em ssivity of a material body becone

o o o, - e o o o o o o



25 The binder constituting the heat-absorptive |layer of the present

i nvention may be a generally known binder for |ayers such as an inorganic

| ayer fornmed by a resin or a sol-gel nethod and an inorganic/organic
conposite layer formed by a sol-gel nethad3 The resin is suitably used 30
in the formof a coating material or the |like, because the handling is easy
and the layer formation is facilitated. The resin may be a generally known
resin such as:bok&@stelecﬁsbn;cudebhaae peswﬁdla@rtheatxﬁadlaxmmw 35

resin, nelam d n I, A n may be
elther thernng? f ﬁ@ fHet%% %h%gg%gé evﬁc% E% veral speéﬁéé of these
resins may bepﬂmﬁbrmln@nbonanngnwith deﬁanednsimesuh&naieqtnmnlc
particularly % qgéfﬁgg ?H%n”HéEe@Sf grg ﬁ% elyy sel ected as needed,
because the per rnance 0 ayer suc Kabil'i ty, adhesion and

har dness® varies deBefdehgcbrORhE RﬁﬁépmﬁﬁﬁeéﬁlHﬁaWeﬁ@ﬁﬂﬂﬁﬁjQﬁ%§mﬁnd

tranSfor”Ht'OmﬂéHWEHéIH@ﬁpgﬁaeﬁrée§bneléQaIB% r&%‘%d&%éﬁWMéifuﬂd¥id§'n9 a
crosslinking agent | s npt particul arl ¥ﬁﬁﬁe0| ed but nust be appropriately

sel ected as n&YdPIHEEeR el R hENBePES 8BCEr | AVEFCIOF&r £€3for kability,
adhesi on and haidinesson vamieéodepﬁgdaag Qmpbbeahrtnd amd rayseny yasded, of
crosslinking 15 ent and t? ki nd a@ anount .added of cat al stﬁgeéhe
crosslinking r O RRERA EART r BEANTGREN FATAER TS P Fay B

heat nel t&d, maﬂﬂﬂu&nh|amdnaomgaahresahaénbtoreﬁub&enmzem|punfarmﬂnukw. A
wat er - sol ubl e esin sin tain ter

di spersi on nayfa sotégégagfgé ?htéﬁggrggPﬁg Sugg % %%égéﬁ TSl et
(WV) -cur abl e rlesierexd wwrkiegt$pee@eans(EBpommngbmereesm@onMamﬂd|ng to t he
know edge of (e cgéfﬂl' ”Vfﬂtf?ﬁé  cLQE Sfagpé&t%'ﬂée%vtﬂé%e A

cur abl e pol yester, resi vent-type i sotyanate curable po yester
resins, and wSestiqh bpe?%ﬁbh*ﬁﬁ)% atpGErenif sPal ipBSNls o&r @npriddiehdgle n

particular, thafad qmag QL EIHBEE Bh&T 8xpBYdedhovryBh: YRARE a3l BY Yan
exanpl es and the present nventlon is,not limted thereto. 30 In the case

of the solven@qﬁhﬁﬁr&ﬁaﬁﬁﬁe it abtt b%IV%EYeFmpﬁgFﬁnttﬁQ BEyEdteSadsi n
preferably ha@emanﬁﬁﬂundmewemg@elﬂihaaeﬁﬂgt0f3enOQﬁtemneeremdomebhe nunber

average nol ec o f 0 t .of the nmelam ne
resin added |gk%}e léﬁﬁ éa?rom%% § ? Sﬁﬁgn;t§%b§ %%89& f%BB parts by
mass of the pcﬁqcemtelratnerscﬂ within hehemeecuplaenhecghe eﬁdt d epeltyegt éher esin

IS - #E?b decr mhereas i f
it exceeds 30 00 ]%Q v?@%gg{ggégég%%vgﬁ gégﬁg 89r§§3%§§ when t he
resin is dissolved?# nt%s:fslbwe%themteﬁerergpeed@meneetyes?eplpe@dn fpg | ess

than 5 -10C, aHayat Sré@iaﬁ%ﬂﬁﬂr@rﬁdeiétﬁrbﬁlbn@f;@@@ﬁ\en‘éh@é@é% ik kb
exceeds 70C, the |layer is too hard ag g oor in the MDrk%bl|lt§ and
FDEHEY o 8 &

therefore, thit®4% FhtRFpPEr"9 1 $°% e kel QRi h8 £BIMNtREIEASPs | ess
than 5 parts Hraomss n&ﬂtJiwhmnmeﬁrbwgnmSSeﬁiapoly3$ee at hethOdl ayer is

uncured,and thi oper ere LLS. mass, the
I ayer |s§too %gi} lQP[xxnoatl?%émﬁggﬁl%lll aﬁdg$ﬁé egg%é?l?ﬁis i's

i mpr oper . ThegﬁﬂaﬂﬁnxntqeﬁhelQumﬂtrﬁwdbeOQ tbﬂn@&ﬁ&aﬂhﬁ aharbhble pr oduct
in general, Syt A% i'n) \é{a A Qﬁ%@@lmléé %QyOQQegg rg‘:&gedand ' DESMOEEN',

pr oduced by SunltonD ane } ne resin used may
al so be a conmerci &9 yf%/aﬁc?!h‘{ﬁlét%ﬁ%hc?eﬁ%nb@ﬁ%?a*Flmshéﬁ 89 tE¥MEL" and

" MYCOAT" prodtgﬁ@ééwc M rah £ {1 eCJééﬂues@n@ne}?ﬁKi%Mi l\baeeﬂt ﬁLﬂBEBcEEKBAM N’
pr oduc 9 by Dai N ppon | nk cals, Inc n case of e
sol vent3{ype i |§%§V§ﬂ curapi & %%ﬁ;%%%%&°$%%|% m?hgogoPyegPB}yﬂggl
preferably has_agrdfolc&ﬁwaall’nilvajgﬁﬂ mfﬁaﬂ&ﬂ) él@s@l@b@ﬁ@ ta tBénEnQEdbhe nunber
aver age nol ecul ar @@l g# and q::% - 0 t Ci 2@ The amunt of
i socyanat e add&d 58 Srer PRSI H l}ﬂ% FEEFREES oF 8UpPRGUF valBnt of
|socyanatej/[@Huyhnﬁaﬂﬂnﬁa&ﬁxnﬂrcﬁr;mﬁb&%tpmrtebla]1nf@rﬂatnon devitet he
val ue of [ NCO;Qr QUp. i Jalent of isocyanate]/[OH group equival ent of
pol yest er re5|n] I'S 3 ess than 0.8 or exceeds 1.2, the layer is liable
not to b® cured atHﬁuﬁqQQMHV&Q#Qﬁﬁ|mﬁth9¢5tﬂﬁﬁ?m@%%@l@¥09@$gﬁt06f t he

pol yester resighdidyeRfScdhahe . iddet oL DecoIBSi PRObs | B16B€ronic
wor kability, whéreas if it exceeds 30,000, a too high viscosity

d|sadvantageo@ﬂ?}ﬂﬂ%ﬂﬂ¢s@Q¥?Wﬂﬁm1QnﬁaQQﬁﬁ?FW%¢%9%§%¢¥%Hl?% %f55h9eﬂ?self
the Tg of the polyester resin is less than -10C, a layer is not fornmed and
this is inproper, whereas if it exceeds 70C, - 21 the layer becones
excessively hard and poor in the workability and therefore, this is

i nproper. The polyester resin used nmay be a conmercially avail abl e product
in general, such as "VILON' produced by 5 Toyobo Co., Ltd. and "DESMOFEN',
produced by SunltonD Bayer Uret hane Co., Ltd. The isocyanate used may al so



5 layer is coated on the inner surface of the exterior plate. Wen a
colored layer or a clear layer is coated on the outer surface of the
exterior plate of the refrigerator of the present invention, a designed 10
appearance can be inparted and this is nmere preferred. In order to inprove
the corrosion resistance in the case of the netal sheet and enhance the
design property, this colored or clear layer is preferably conposed of a
mul til ayer. | aylerr herealale ust - pnevehtitle Hayeéceeonsaiofiteg ¥estricted in
rust-preventi '&b%‘?”ﬁ%&ai’éﬁ@efOE%EQStEBﬂB&HD%b&'g%%ée[?r arePlongd | ayer
containing a color pignent 1s provided thereon and-i esired, a clear

| ayer is furtHalIrttreeereon foe Eopbtednpagernsiginge agcodds a3t assenbl i ng
the refrigeratrrbhsid@d] cn€F&CEE ECEi¥ntScE8NENat 8¢ Bl althe sHildwich liayer
of a netal shﬁft,use for the outside plate of the refrigerator due to
friction®with NS DAENRRASyer or other transportation instrument and this
causes a problemthei Dight osf roheseadbgueremehhe,sur fdes tofodee-tretfal 25

sheet in the line. To solve.this problem _the static electricity
accunul at ed oﬁﬁi éorg i i

senbl

%e"’i%@%‘?t stRYARE Mist °p&°r BREGEAPHE EREANTHS Sectri cal
conductivity tiongametimayesxcdhkeibabeabsabporpeivayer tooat eétad tdre i nner
side of the e ' t _ | ge f 30 pre jnvention
preferably coﬁ%gﬁﬁggaﬁﬁgggﬁgéi%%ﬁ?%g%%gga%gégéagsggpggd%gér %%%%4f%0ﬁll to
50 parts0by niswafedimetattshest | yndopdoeidaganpesk lpondocngertalQ® parts
by mass of thedidRinSold the 00t &fbng VOSVERY ahBC! BYSEaER1BALR & GRlacal
conductivity and this can solve the 35 problemthat dust or note adhere due
to static el e@hasd+ yWhich rerireasedf wisBeatifehgenkeeatri gerator. The
constitution wheys- o Betdy cal 29 _conductivity is inparted to the

heat - absorptive layer is descyribed, above. Ln the gtoduction of the .
refrigerator of thepre¥RCHIRRATIYR, ERehlTRE RRAECELsAr FECPEY QPAECs
the presgnt 5dmuwerd ipredentprivwenssiyn coated asvebepsdr tacandua wet al
sheet to produy reco al. sheet, havi hi gh,_heat Rt i Vi and
t he precoated%ﬁgé%é%ﬂ%%§§é%§%§ﬁta%%ﬁ?h%%sgggggﬁf%g Fﬁt% 8a?§ P%ggrg%ér
whil e laying tarel hearalsdborptiedriggerton baeingnexceldensf theemelt eri or
plate, 10 the arddnmef e ehay-dsusl 2YatR0cA0d £BESckgiRighented. The
wor ki ng netho& usedﬂln produci g a precoated netal sheet previolsly coated
with a heat aBFSOMGVY |ayeafariPiderr chRYing, eveekinBtah824ssenbling it at
the progigcti onfordteiviafy i gerator having high heat 15 absorptivity of the
present invention nmay be enerally %$omn morking net hod. Exanpl es t her eof
i ncl ude st anpi ng, %ﬁéi HANPL Ui PEESHUE r SRYSREEAPNGS EPort abl e
Devi ce and | npvehiiclee Dadxe) nidiee pimsested niens i heabasabieeniaaconpl i shed
based on 20 t findi ng I heat - absor pt | . ting

mat eri al of tllg%o;?reer}gcé’rft V%Ar}séehn%rql%%?c%%‘g%g%%%%% fpl?mgéﬁ géﬁf‘ggg of a case
for an el ect r eivd cdey iasen ot il i s heat eferer ani oy cobpoheanior battery

whi ch ggeqer at %rdﬂ)%ﬁltené,heairﬁd Rl Qi o ﬂéﬁ‘@ﬁf& Use { BSLERit e Sle@%%g“' ¢

devi ce can 25 be remarKably suppressed. e present I nvention, t
portabl e devi ¥ tfmsbidte SATR) and the in-vehicle device are not

particularly limted and include a cellular phone, a notebook conputer, a

PDA, an in-vehicle batter vehi ¢l e 30 navi gati on system equi pnment, vehicle
audi o devi ce 8%@Q%QﬁQﬁgfdgﬁﬁggﬂlﬂﬁﬁﬁ%%ﬁﬁn. The heat-generating electronic
conponent i s not past ieLWHeardt |adnidetkmnidyé nodwskesi gd eCononi Eheoppenents
such a CPU.el enent n_MPU el e t.. a,DSP el enment. an 35 elecironic

Tt A Sd of POVERERTE T AU R AR (LS TR AREE P RKSUA BAER The
material consthietst iakg e ioaisey fier dgiel pod tablehe inllde osurhagehof| @

devi ce of  heareseqladdIuent @hﬂﬁ%ﬁ%wtcmwf A e bi NELeA-BULe 4 -
exanpl es thereof include an alloy case, an Al alloy case, a steel case,
a case nade ohofehé&l afdrdlc aRRd iRPIBstiite chaprertoHe t hestde akhephs24l | oy
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mass of a binder solid content and from 10 to 150 parts

by mass of a heat-absorptive pigment.

(3) The heat-generating element cover having

i5 excellent heat absorptivity as described in

(1) and (2)

above, wherein the heat-absorptive layer comprises from 1
to 20 parts by mass of a carbon having a particle size of

less than 0.1 um and from 1 to 140 parts by mass of a

carbon having a particle size of 0.1 to 50 um per 100

20 parts by mass of the binder solid content and in the

heat-absorptive layer, the total of a carbon having a

particle size of less than 0.1 um and a carbon having a

particle size of 0.1 um to 50 um is from 10 to 150 parts

by mass.

25 {4) The heat-generating element cover having

excellent heat absorptivity as described in (1) to (3)

above, wherein the heat-absorptive layer comprises 100

parts by mass of a binder solid content, from 10 to 150

parts by mass of a heat-absorptive pigment and from 1 to

30 150 parts by mass of an electrically conducting pigment.

(5) The heat-generating element cover having

excellent heat absorptivity as described in (4) above,

wherein the heat-absorptive pigment is a carbon black

having an average particle size of 1 to 100 nm, the

35 electrically conducting pigment comprises a flaked metal

Ni having an average particle size of 0.5 to 50 um and a
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cover body is made of a metal.
i5 (9} The heat-generating element cover as described
in (1) to (7) above, wherein the heat-generating element
cover body is made of a nonmetal.
(10) A surface-treated metal sheet having excellent
heat abscorptivity, comprising a metal sheet or plated
20 metal sheet having coated at least on one surface thereof
a heat-absorptive layer of which entire emissivity
measured at a temperature in a range of 80°C to 200°C is
0.70 or more in the wave number region of 600 to 3,000
cm™,

25 {11) The surface-treated metal sheet having
excellent heat absorptivity as described in (10) above,
wherein the heat-absorptive layer comprises 100 parts by
mass of a binder solid content and from 10 to 150 parts
by mass of a heat-absorptive pigment.

30 {12) The surface-treated metal sheet having
excellent heat absorptivity as described in (10) or (1l1)
above, wherein the heat-absorptive layer comprises from 1

to 20 parts by mass of a carbon having a particle size of
less than 0.1 um and from 1 to 140 parts by mass of a

35 carbon having a particle size of 0.1 to 50 pm per 100

parts by mass of the binder solid content and in the
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(14) The surface-treated metal sheet having
excellent heat absorptivity as described in (13) above,
wherein the heat-absorptive pigment is a carbon black
having an average particle size of 1 to 100 nm, the

15 electrically conducting pigment comprises a flaked metal
Ni having an average particle size of 0.5 to 50 um and a

chained metal Ni, and the mass ratio of flaked metal
Ni/chained metal Ni is from 0.1 to 6.
(15) The surface-treated metal sheet having
20 excellent heat absorptivity as described in (12) to (14)
above, wherein the electrically conducting pigment is
ferrosilicon.
{(16) The surface-treated metal sheet having
excellent heat absorptivity as described in (10) above,
25 wherein the heat-absorptive layer comprises 100 parts by
mass of a binder solid content and from 5 to 150 parts by
mass of ferrosilicon.
(17) A refrigerator having excellent thermal
efficiency, comprising an exterior plate having coated on
30 the inside surface thereof a heat-absorptive layer of
which entire emissivity measured at a temperature in a
range of 80°C to 200°C or more is 0.70 or more in the
wave number region of 600 to 3,000 cm™
(18) The refrigerator having excellent thermal
35 efficiency as described in (17) above, wherein the heat-
absorptive layer comprises from 10 to 150 parts by mass
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mass of a carbon having a particle size of less than 0.1

um and from 1 to 140 parts by mass of a carbon having a

particle size of 0.1 to 50 um per 100 parts by mass of

the binder solid content and in the heat-absorptive
15 layer, the total of a carbon having a particle size of

less than 0.1 um and a carbon having a particle size of
0.1 um teo less than 50 um is from 10 to 150 parts by mass

and the dry layer thickness is 1 um or more.

(21) A refrigerator having excellent thermal
20 efficiency characterized in that the heat-generating
element cover as described in to any one of (1) to (9)
above is used as an exterior plate.
(22) A refrigerator having excellent thermal
efficiency characterized in that the surface-treated
25 metal sheet as described in any one of (10) to {(16) above
is used as an exterior plate, in which the heat-
absorptive layer of said metal sheet is disposed as an
inner surface.
(23) The refrigerator having excellent thermal
30 efficiency as described in (17) to (22) above, wherein a
clear layer or a layer comprising a color pigment is
coated on the outer side of the metal-made exterior
plate.
(24) A method for producing a refrigerator having
35 excellent heat absorptivity, comprising previously
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20 from 10 to 150 parts by mass of a heat-absorptive pigment

?

and from 1 to 150 parts by mass of an electrically
conducting pigment, the heat-absorptive pigment being a
carbon black having an average particle size of 1 to 100
nm and the electrically conducting pigment comprising a
25 flaked metal Ni having an average particle size of 0.5 to

50 um and a chained metal Ni, with the mass ratio of

flaked metal Ni/chained metal Ni being from 0.1 to 6;

{C) 100 parts by mass of a binder solid content,
from 10 to 150 parts by mass of a heat-abscorptive pigment

30 and from 5 to 150 parts by mass of ferrosilicon; or

(D) 100 parts by mass of a binder solid content and
from 5 to 150 parts by mass of ferrosilicon.

{26) A portable or in-vehicle device characterized
in that a case for a portable or in-vehicle device

35 containing an electronic component which generates heat
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{(28) The portable or in-vehicle deVLCe as described
in any one of (25) to (27) above, wherein the case is
10 made of an Mg alloy or an Al alloy.
(29) A portable or in-vehicle device casé having a

heat-absorptive layer as described in (25) above.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Fig. 1 is a view showing a constitution of a metal-

made heat-generating element cover or case having
excellent heat absorptivity of the present invention.
Fig., 2 is a view showing a mode of the measuring box

for measuring the heat absorptivity.

20
MODE FOR CARRYING OUT THE INVENTION
{Metal or Nonmetalic Heat-Generating Element Cover and
Surface-Treated Metal Sheet)

In the present invention, the heat-generating

25 element is not particularly limited and includes all
components which generate heat, such as motor, electronic
part, heater and battery. The heat-generating element
cover is used for the purpose of covering, enclosing or
housing such a heat-generating element.

30 The heat-absorptive heat-generating element cover of
the present invention is described below mainly by
referring to a metal sheet-made heat-generating element
cover, however, the present invention is not limited
thereto and the same applies to the nonmetal-made heat-

35 generating element cover.

It is known that heat is one part of electromagnetic

waves diverged from a material body and when radiant heat
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When radiant heat rays enter into a metal sheet, a
surface-treated metal sheet or a nonmetal material, the
thermal radiant ray is scarcely transmitted and

10 therefore, the thermal radiant ray is reflected or
absorbed.

Here, when radiant heat rays generated from a heat-
generating element enter into the inner surface of a
heat-generating element cover, if many radiant heat rays

15 entered are reflected within the cover, heat is
accumulated inside the heat-generating element cover and
the temperature within the cover elevates.

Therefore, in order to lower the temperature within
the heat source cover, radiant heat rays must be

20 prevented from reflecting inside the cover. The present
inventors have made extensive studies, as a result, it
has been found that when the inside of the cover is
coated with a layer having high heat absorptivity, the
reflection of radiant heat rays can be prevented.

25 With respect to the method for examining the
absorptivity of radiant heat rays entered into the
surface of a metal sheet, a nonmetal material or the
like, a reflection method using an infrared
spectrophotometer is well known, however, in the case

30 where the metal sheet or nonmetal material has a rough
surface, the entered radiant heat rays are irregularly
reflected and the absorptivity cannot be obtained with
high precision in the measurement by this method.

According to the Kirchhoff's law regarding thermal

35 radiation, the absorptivity and the emissivity of a
material body become the same at a fixed temperature

(see, for example, Nishikawa and Fujita, "Kikai Kogaku
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been found that when a surface-treated metal sheet
obtained by previously coating at least one surface of a
metal sheet or a plated metal sheet with a heat-
absorptive layer having an entire emissivity of 0.70 or

10 more in the wave number region of 600 to 3,000 cm™ as
measured at a temperature in a range of 80°C to 200°C is
formed to produce a cover while laying the surface coated
with the heat-absorptive layer on the inner side of the
heat-generating element cover and a heat-generating

15 element is covered with the cover, the temperature inside
the cover is lower as compared with the case of covering
the heat-generating element with a cover produced from a
metal sheet where the inner surface of the cover is not
coated with a heat-absorptive layer. Similarly, it has

20 been also found that when a heat-generating element is
covered with a nonmetallic material-made cover where the
inner surface thereof is applied with a heat-absorptive
layer having an entire emissivity of 0.70 or more in the
wave number region of 600 to 3,000 cm™? as measured at a

25 temperature in a range of 80°C to 200°C, the temperature
inside the cover is lower as compared with the case of
covering the heat-generating element with a cover where
the inner surface of the cover is not coated with a heat-
absorptive layer.

30 The absorption of radiant rays in the wave number
region at a frequency of less than 600 cm™ or exceeding
3,000 cm™ has a very small effect on the reduction of
temperature within the cover and, therefore, the
emissivity including the radiant rays having these wave

35 number regions is imadequate. Furthermore, if a heat-
absorptive layer having an entire emissivity of less than
0.70 in the wave number region of 600 to 3,000 cm™ is
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Bﬁngqﬁqy is characterlzed 1n “that t e cover is composed
of a metal sheet or nonmetallic material 1 and the inner
surface of the cover is coated with a heat-absorptive
10 layer 2. 1In the Figure, 3 is a heat-generating element.
When a heat-absorptive layer 2 is previously coated on a
flat metal or nonmetal sheet and the metal or nonmetal
sheet is worked to produce a metal or nonmetalic heat-
generating element cover, the working efficiency in the

15 production is improved and therefore, this is preferred.

If the surface coated with the heat-absorptive layer

of the metal sheet or nonmetallic material does not
constitute the inner surface of the heat-generating
element cover, the effect of reducing the temperature

20 within the heat-generating element cover cannot be
obtained. The heat-absorptive layer may be coated not
only on the inner surface of the heat-generating element
cover but also on the outer side. When coated alsoc on
the outer side, the temperature of the metal or

25 nonmetalic heat-generating element cover itself is lower
due to the effect of heat radiation equivalent to the
heat absorption and therefore, this is more preferred.

The metal sheet or nonmetallic material constituting

the metal or nonmetalic heat-generating element cover

30 having excellent heat absorptivity of the present
invention is succeeded in securing the heat absorptivity
by ccoating at least one surface of a metal sheet, a
plated metal sheet or a nonmetallic material with a heat-
absorptive layer composed of a) 100 parts by mass of a

35 binder solid content and b) from 10 to 150 parts by mass
of a heat-absorptive pigment and having an entire

emissivity of 0.70 or more in the wave number region of
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small particle size is added in a large amount, the

ri
w

viscosity of the coating solution containing a binder
solid content and the carbon is increased and this causes
problems, such as, for example, the workability in

30 coating decreases or fine carbon particles dispersed in
the coating solution are aggregated in time to bring
about gelling of the coating solution. The present
inventors have extensively studied to solve these
problems, as a result, have been found that the above-

35 described problems can be solved by using a carbon having

a small particle size of less than 0.1 um and a carbon
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fpatabplpty dnHcomtdng 4he coating solution containing
the carbon may decrease or the layer after coating may
have bad appearance and therefore, this is improper. A
preferred particle size of the large particle carbon is

0.1 um to 30 um, more preferably 0.1 pm to 10 um. If the

amount of the large particle carbon added is less than 1
part by mass, the heat absorptivity deteriorates, whereas
if- it exceeds 140 parts by mass, the layer becomes
brittle and poor in the workability and this is improper.
If the total amount of fine particle carbon and large
particle carbon added is less than 10 parts by mass, the
heat absorptivity deteriorates, whereas if it exceeds 150
parts by mass, the layer becomes brittle and poor in the
workability or the coating solution is increased in the
viscosity and shows poor workability in coating and
therefore, this is improper. If the layer thickness of

the heat-absorptive layer is less than 1 pm, the layer

becomes poor in the heat absorptivity and therefore, this
is improper.

In one preferred embodiment, the metal sheet or
nonmetallic material constituting the metal or nonmetalic
heat-generating element cover having the excellent heat
absorptivity of the present invention succeeds in
ensuring heat absorptivity and electrical conductivity by
coating at least one surface of a metal sheet, a plated
metal sheet or a nonmetallic material with a heat-
absorptive layer comprising a) 100 parts by mass of a
binder solid content, b) from 10 to 150 parts by mass of
a heat-absorptive pigment and c¢) from 1 to 150 parts by
mass of an electrically conducting pigment and having an
entire emissivity of 0.70 or more in the wave number
region of 600 te 3,000 cm' as measured at a temperature
in a range of 80°C to 200°C.

The electrically conducting pigment may be a known
pigment such as flaked metal Ni, chained metal Ni,
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metal Ni has a property of less inhibiting the heat

absorption of the heat-absorptive pigment as compared
with other metal pigments. In particular, a chained
metal Ni is preferred because the area of reflecting heat
within the layer is small due to the chained state and

10 the heat absorption is less inhibited.

However, use of only the chained metal Ni gives poor
electrical conductivity and therefore, a flaked metal Ni
and a chained metal Ni are preferably used in
combination. 1In this case, the mass ratio of flaked

15 metal Ni/chained metal Ni is preferably from 0.1 to 6
because excellent heat absorptivity and excellent
electrical conductivity are attained.

The flaked metal Ni is large in the area of
reflecting heat within the layer and readily inhibits the

20 heat absorption. Therefore, if the mass ratio of flaked
metal Ni/chained metal Ni is less than 0.1, the
electrical conductivity deteriorates, whereas if it
exceeds 6, the heat absorptivity deteriorates,

The electrically conducting pigment is preferably

25 ferrosilicon because the emissivity of the heat-
absorptive layer is improved and, at the same time, the
corrosion resistance is improved in the case of the
surface-treated metal sheet. The ferrosilicon is
excellent not only in the electrical conductivity but

30 also in the heat absorptivity and can serve concurrently
as the electrically conducting pigment and the heat-
absorptive pigment, so that even if added alone, the heat
absorptivity and the electrical conductivity both can be
ensured.

35 If the amount of the heat-absorptive pigment added
is less than 10 parts by mass per 100 parts by mass of
the binder solid content, the entire emissivity of the
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impact resistance or the workability on working the metal

10 sheet decreases and this is improper.
The layer thickness of the heat-absorptive layer may
be freely selected as needed but is suitably from 1 to 50

um in the case of a metal sheet and from 1 to 1000 um in
the case of a nonmetal material. If the layer thickness

15 is less than 1 um, the entire emissivity of the metal
sheet or nonmetallic material as measured at a

temperature in a range of 80°C to 200°C hardly reaches

0.70 or more in the wave number region of 600 to 3,000

cm™. If it exceeds 50 um in the case of a metal sheet,

20 the layer disadvantageously decreases in the workability.
If it exceeds 1000 um in the case of a nonmetal material,

the heat absorption is saturated and is economically
disadvantageous. When the electrical conductivity is
considered, 1 um to less than 10 pum is more preferred,

25 The binder constituting the heat-absorptive layer of
the present invention may be a generally known binder for
layers such as an inorganic layer formed by a resin or a
sol-gel method and an inorganic/organic composite layer
formed by a sol-gel method. The resin is suitably used

30 in the form of a coating material or the like, because
the handling is easy and the layer formation is
facilitated.

The resin may be a generally known resin such as
polyester resin, urethane resin, acrylic resin, epoxy

35 resin, melamine resin and vinyl chloride resin. The
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adhesion and hardness, varies depending on the kind,
molecular weight and glass transformation temperature Tg
of resin.

10 The resin which is cured using a crosslinking agent
1s not particularly specified but must be appropriately
selected as needed, because the performance of layer,
such as workability, adhesion and hardness, varies
depending on the kind and amount added of crosslinking

15 agent, and the kind and amount added of catalyst at the
crosslinking reaction.

When the resin used is solid, this may be heat-
melted, dissolved in an organic solvent or pulverized
into a powder. A water-soluble resin or an emulsion-type

20 resin obtained by water dispersion may also be used.
Furthermore, the resin may be an ultraviolet (UV)-curable
resin or an electron beam (EB)-curable resin.

According to the knowledge of the present inventors,
for example, solvent-type melamine curable polyester

25 resins, solvent-type isocyanate curable polyester resins,
and water dispersion-type acryl emulsion resins are
preferred. 1In particular, the following are more
preferred, however, these are only examples and the
present invention is not limited thereto.

30 In the case of the solvent-type melamine curable
polyester resin, the polyester resin preferably has a
molecular weight of 2,000 to 30,000 in terms of the
number average molecular weight and a Tg of -10 to 70°C.
The amount of the melamine resin added is preferably from

35 5 to 70 parts by mass per 100 parts by mass of the
polyester resin.

If the molecular weight of the polyester resin is



.u A7S CUWW - 54 The evaluation tests of each surface-coated sheet
prepared are described in detail below 1) Measurenent of Em ssivity of
Sur f ace- Coat ed Sheet Using a Fourier transforminfrared spectrophotoneter 5
"VALOR-1 1" manufactured by JASCO Cor poratigpn, the infrared eni ssion
spectrumin the wave nunber region of 600 to 3,000 cnl was neasured by
setting the plate tenperature of the surface-coated sheet at 80C. This
spect rum was cdagmardthwid J0Ghe eme sgopkabpiityumtfol agetO defcardarad bl ack
body to neasu f tdre emssivity,0 he r - .sheet. The
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sheet to a | ayer j es f = : I vigt i Mea nt
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t her ronel er 10ayEre isntureatred] edmtttlopal isnimedoptegl wkheetishai ig t he sane
t hi ckness as f.t f - d e 30_b val uat | so
nmeasured in t%%% tsec'?(rgrlles n7’arbﬁ (Saalrytagﬁggf ﬁgﬁnsghsﬁpgdi%%ﬁgﬂel%a%%oﬁ%grge%%g\é\%\%é%n t he
sur f ace- coat ed Nshéet vigrépdridd tihcenchethene tared ehest isgampanpeed st eel
sheet and eval uat e%@%@g&éﬁ Adgid qléé’c‘!“rﬂ@y%’iétgrb@mmg?@éﬁﬁ.'l eria of

eval uati on of Tenperature are as 35 follows.” O [{(neasured value of
uncoat ed el ecBV8daidPafi FePduct 551 gqnaakncwigh -ag neRELPd papdeced by

surf acejaicoiat eu*ogrb@le,t Cle ,ngtew.alaluﬁi edjés)nzorﬂﬁ}" P pféﬁzeef(ﬂyafsum@eomal ue of
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Adhesi on Test The hgat-absor%tive Iaoyeor of the surface-coated sheet was
cross-cut by ROLGEPEATKNEAENT o LS i EE 2l BRTRTF Bki hg®pushed out
7 mm by an Er nchbernr bestregeswmoilecchdiarn heicgat echdua fBgeobechhreta 70°C.
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than 10 poi nt $S8nd "% wlef PEsEXCRENSE Ipdimttdie AV&Tatied 1iRRYC Bty Test
The surface- cbat edreeet phepamngerwaEsrashjiect.ed 1tf0 thel b lendi 1 waiglithe
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and eval uat edgggggrsdgégg'g St? ﬁegg g}gﬁovﬁ%n&%%rsi tt ralna%b’%epreo ’bgdnr%ﬁ njgal(/%rs
performed by bacemnpsspagr3ishsbdes wolkabg-lamyspat@ereagendr alt yexaddedsl 3T
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seriousl®y dan¥Bel bEYBr reRénenfi AdSSEvaLe 18f 3t IS0 IWeMed Jdt tthe) TPk

Fornming Test iheTpelgbttagereaahedssheek Rhaparad was sSubiwrat ad tpha
cyl i nder draw ng test using a hydraulic Erichsen-type press working tester.

The cylinder HPERPAGEREsENMEs 15erfBrRBE unHBETERS ddnditt iSsveests pi

di ameter: 50 nm punch shoul der roundness R 5 mm die shoul der roundness
20 R 5 mMm drawng ratio: 2.3 and BHF: 1 t, by continuing the working
until the netal sheet was drawn and canme out fromthe die. The coated | ayer
damage state in the worked part was observed by a magnifier and eval uated
according to the 25 following criteria. O Layer was conpletely free of
damage. D: Layer was partially damaged. X Layer was seriously damaged over

. o Y " o - NN S o



- 62 to as "chromate treatnent”) produced by N hon Parkerizing Co., Ltd.,
which is a comrercially avail able chromate treatnent, or "CT-E300"
(hereinafter referred to as "nonchronmate treatnment”) produced by N hon
Parkerizing Co., 5 Ltd., which is a comergjally avail able non-chromate
chem cal conversion treatnent, was used for the chem cal conversion
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yHNA) C | tprﬁﬁpgﬁrﬂpqﬁlgﬂcqqdqqtqmg|mlgment, a color plgment and a
rust-preventive pigment or a rust inhibitor may be used
30 in combination.

The color pigment may be a generally known color
pigment including inorganic pigments and organic pigments
such as titanium oxide (Ti0,), zinc oxide (Zn0),
zirconium oxide (2r0,), calcium carbonate (CaC0,), barium

35 sulfate (BasO,), alumina (Al,0,), kaolin clay, carbon
black and iron oxide (Fe,0,, Fe,0,).

The rust-preventive pigment may be a generally known
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Particularly, in the case where the base metal of
the metal sheet of the present invention is a readily
corroding metal such as steel sheet or plated steel
sheet, a rust-preventive pigment or a rust inhibitor is
preferably added, because the metal sheet of the present
invention is enhanced in the corrosion resistance.

In considering the recent environmental problem, a
non-chromium rust-preventive pigment or rust inhibitor is
more preferred. The non-chromium rust-preventive pigment
or rust inhibitor may be a reagent or a commercially
available product.

Examples of the commercially available rust-
preventive pigment include zinc phosphate-base rust-
preventive pigments "EXPERT-NP500" and "EXPERT-NP530"
produced by Toho Ganryo, zinc phosphite-base rust-
preventive pigments "EXPERT-NP1500", "EXPERT-NP1530",
"EXPERT-NP1600" and "EXPERT-NP1700" produced by Toho
Ganryo, aluminum polyphosphates "K-WHITE Series” produced
by Teika, molybdate-base pigments and phosphomolybdate-
base pigments "SHER-WHITE Series" produced by Sherwin
Williams, gas-phase silicas "AEROSIL Series" produced by
Nippon Aerosil and Degussa, colloidal silicas "SNOWTEX
Series" produced by Nissan Chemical, and Ca-adsorbed
silicas "SHELDEX-Series" produced by Grace.

The color pigment and the rust-preventive pigment or
rust inhibitor must be appropriately selected as needed,
because the emissivity and the workability, appearance,
corrosion resistance and other performances of the layer
greatly differ according to their kind, amount added and
particle size.
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ES) g?%&éﬁfinﬁiff&w%&glokLkﬁechéa%zabsorptive layer.

The heat-absorptive layer of the present invention
can be formed on the surface of a metal sheet or a
nonmetallic material by forming the layer components
including the binder into a generally known coating
material form and applying the coating material.
Examples of the coating material form include a solvent-
type coating material obtained by dissolving a resin in a
solvent, an aqueous coating material obtained by forming
a resin into an emulsion and dispersing it in water or
the like, a powder ccating material obtained by
pulverizing a resin into powder, a slurry powder coating
material obtained by pulverizing a resin into powder and
dispersing it in water or the like, an ultraviolet (UV)-
curable coating material, an electron beam (EB)-curable
coating material, a film laminate, and a form where a
resin is melted and then coated.

The coating method is not particularly limited and a
generally known coating method may be employed, such as
roll coating, roller curtain coating, curtain flow
coating, air spray coating, airless spray coating, brush
coating and die coater coating. A dip coating or an
inkjet coating may be also used.

Before coating the heat-absorptive layer on a metal
sheet, the metal sheet is preferably pretreated so as to
enhance the adhesion of layer to the metal sheet. When
this pretreatment is applied, the adhesive property of
heat-absorptive layer and the corrosion resistance of

metal sheet are advantageously improved.
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1Y 1U 1 bPA |Uafqld:vmery qh@/vrlm@—@l@r@nat@ pietreatment based on resin is
used, the load on the environment is reduced and
therefore, this is more preferred.
Examples of the non-chromate pretreatment based on
an organic compound such as resin include the techniques

15 described in Japanese Unexamined Patent Publication
(Kokai) Nos. 09-828291, 10-251509, 10-337530, 2000-17466,
2000-248385, 2000-273659, 2000-282252, 2000-265282 and
2000-167482. These and other known technigques can be
used.

20 A non-chromate pretreatment already available on the
market may also be used. Depending on the kind and
amount attached of the pretreatment, the adhesive
property of the heat-absorptive layer and the corrosion
resistance of the metal sheet greatly differ, therefore,

25 the pretreatment must be appropriately selected according
to necessity. '

The metal sheet of the present invention is used for
producing a metal-made heat-generating element cover
through working and therefore, may be sufficient if it is

30 a metal material which can be worked, and a generally
known metal material may be used. The metal material may
also be an alloy material. Examples thereof include
steel, aluminum, titanium, copper and magnesium alloy.
Among these, aluminum and copper having a high heat

35 conductivity are preferred, because the heat absorbed is
uniformly dispersed within the metal and the metal can be
protected from local heating. The surface of these
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ro xtU wW-~UW - 68 The evaluation tests of each surface-coated sheet
prepared are desoriiels imeyebai plbeédw. 1) Measurenent of Emissivity of

Sur f ace- Coat ed She ﬁ@pf S_ kN a . b in thi.s experi.tent, the 5
em ssivity on Surfg%{e o"?gt%‘j{; Elg—éfggé?'%ggt éggéﬁg& Zﬁ‘flgp et WS’ measur ed.
2) Heat Absor gliwiinumvezbatengnt cdpperoplsulhgcenCoatiekeShgelatdane. asin n
Exanple 1, butyithg, qynluatd ofla yas) 8808 10s86C0T $hNgnko L il lauidig

( \ %va 1%5@ Qh%o
criteria. The criteria of evaluation o enper ature are as follows. In
this experi meftheate & FInRER Ebat ucYhesteplefhired was diadgssatefich t hat

surface was t @Hdw: iduierbsiWeed NeatcBOHEC8oSHARL 10k Be sBRaTHAENthax. 15
[ {(measured \égll ue. of wu cg%'ieeéibel ectrggal vani zeq steel sheet) - (neasured

val ue of surf &-T&htF bROEvaFBafadYRrA28€E) steglsEiea measur ed
val ;Je of uncoail&!i:iﬁ:k&;}th;g&lz/@clﬁliQ‘eele;;steEéeﬁDEBb):[-diﬁan'qaibﬂaGﬁe\aa:?tE s{ﬁee’alOf
surface-coat ed ,sheet 1. be eval uate a 3CL. D .[3C,> {(neasure ue
uncoat ed el ec%rh(?gsa 'vaarﬁ%lcp%r?_e%fafs%‘ge%}e?%(%’fgggﬁreal\"}gll{l&émﬁfz@ﬁr fa\a@‘é)y(,e t ed
sheet tbh0be ewdlatdddtessl Xjeet 2L sti{nkaswr etlewdl gheef .uncoat ed 25

el ect r ogal vani zed e e - ( d | ue_of r{ - goat heet to
be eval uated)}] Th(saltnc?éa{lzér]llcg}% rbv%?%éa‘?légns%ge#eﬁgg}%?u?@% é(r‘%e ag'g‘og’oﬂeft)ws.
O [20C a {(meéasaur éhd & ire ofsugicoas eicbudipcgalanoacdd sskedt sheaityatied) -
(measured val yg-dfedlertinoplaanized sigelal ocbe Sgﬁgte)c}ht%&[f{ IR
val ue of uncoated surface-coated sheet eval uate } measured val ue o

el ect r ogal vaninféd SRRATRYG Wit rad )when 2oegted B thoat Bgatkapbs oApdyeon

Test 1|r5 69 dfwy@rﬁ,_s tiHe Ei@ﬁ?bﬁiéorﬂf%yi dié?_ﬁbrégénﬁdhééanE%'lsbPe ;Si dg a
was eval uated in this test. ayer ndi ng Test as in e |, but
in this experi"f&it 2 ?tﬁﬁslf a""@é‘geat v%ﬁaﬁ‘?‘gp%%ﬁlg ?omﬁﬁaiggagﬂlflgr h%ﬂg‘g?ﬁ?tt he

wor ked part awmendue tewaltygt isarchwess pelrdroi med dyd obspperngitheokhayer wdahmge

state in the R Syr f : . Press m Sape as _in
Beampl e 1. buf TR DS Rl HSCES InbEE hPEpsEher o Sheting
outer side of tfige hegrtk édgsarkecanics turel tvanlnt d bspensegethoongl bjreobser vi ng
the |aygs damege (HAlQdy td}?eoﬁé&?&apﬁrgupéa&réﬁ&etﬁe ﬁgt&‘?r&g? 80
Resi stance The surface-coated sheet prepared was subjected to a 15 salt

spray test ac®CderFad e fidod k¥ ided The J$ Sx&L00heet. PTRsedal t
water was sprayet enmetdlacedy Hivh shest nesnddbeivesy, tkgenwas 72 hours.
The state of ite rustﬂn%gnerati on was_ observed in the 8{;\ﬁne,garb and_ t he
end face part 2ot "HRETS COPP e rftf V2R B RY WheRC 2 0P AY t 21 FERTWARS
gener at ed nei hkeert icondve tplvarty par timmroved tihet eallsd ate phaat, tRewhen white
rust slightl er.at i.n .t : t S cely generated
in the plane %E&E%é,n%%@lmﬁglr?e\%kﬁ%eagrlﬁlsltetqaags@;%]ée)?%%%%)Pi%H\?%té %ﬁ face part and
partial ly gen@@an&@islesh and ties xEepltdire phated asiteod whkeehhiseleast was
generated oveexpRe s8Rl eatURC S Ple Q1K f@ﬁ%l‘?@rrﬂeiﬁé‘ﬁ RAfPEg PR LL Hdat

El ectrical Conductivity Test Same as in Exanple I, but in this eXperinment,
the test was FERPYFHE LY rs FUCAC &S .2 BIIGUNORE \RAPRAT of tISE dPEOFRC RGPRg of
Heat - Absor pt i ¢ves€oatinn@eMiceticald . The heat - absorptive coating nmateri al
applie o Surface_a _of the netal sheet was |left stand at_an_ordi nary
terrperg%(tre for onESHSREh T SORGESF RREERIATFRRN S 1] PRI E%At i WS sol uti on
was observed wethlashepe amdt @ealsuwdiedttast 1l |DWormal tOeatheMNo €héinge as

conpared with_th a en _the coati solution was prepared. D. The
viscosity i nc?téaglg }nassﬂ%g\(%%péﬁag&lvﬁgt’h atlﬁ(gdls]t eegmsrﬁr{%ea%(ga?cfh% sol uti on
was prepar ed. WBsRinfhe §b&t wegkdslaumiedrhagas igeltted mroduttidhd iefl as
compared Wi hnthg1shake WesR 13%ee0aliig Sl O ey lﬁ%i%ﬁﬁjincz)the

Appear ance of Heat - Absorptive "Layer appear ance er coated on the
netal sheet i Ret6ly hBaguPeade I8TEIrGd Liaknshte waxdk g Methede Fuperdesat ed
as follows. OcheweekhiapnedcareeqiRy, The sHigents agithyassiday) y |arger
than the | ayer, thickness_and therefore, a small irrégularity was 15
observed on t AEaWaP&r g’ﬂ#ﬁé@@. apd Frd lnifGFEH dddd RRREQATIRY 78R han
the |l ayer thickness and therefore, heavy irregularity was observed on the
| ayer surface. The evaluation results are described in detail 20 below. 1In
the surface-coated sheet of the present invention, a heat-absorptive |ayer
whi ch conprises from1l to 20 parts by mass of a carbon having a particle
size of less than 0.1 ~mand from1l to 140 parts by mass of a 25 carbon
having a particle size of 0.1 to 50 ~m per 100 parts by mass of the binder

o a - M 1 o o - o o -



15 surface or both surfaces as needed to obtain specinens. The ot her
surface (hereinafter, this surface is referred to as surface b) was applied
with color coating. In the color coating, an undercoat paint for precoated
steel sheets, "FL641 PRI MER', produced by Ny ppon Paint Co., 20 Ltd. was
coated to a dry thickness of 5 pmand baked at PMI of 210C and thereon, a
bl ack nmetallic color topcoat paint, '~FL7100~~, produced by N ppon Pai nt
Co., Ltd. was dlurpteriguatedcoatandr yhehhelresdsofrpts wim laykbhakedtlsg PMT

O 230C. 25 i C ug e : rapPay; r
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t hi ckness af t 61F QR trgPn effmlemywadHlﬁwmoae>mewf@rof~%d<x~ ~Nro rl N NOu
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r011>000. 101 M@ 1L, . &€& Imddy Obé) M\élstht«lsl f a_reb@HHH' jocttdnNION 0. -1 rl ~G
O>>sVWH - 75O i ejteval uat i onttests oﬁ] each Eid sur face- coat ed sheet
are descri bed B9 derdi’tr 0efow! © 1) 2 Re¥s }eﬁﬁnf‘ 51“ EIJH ISAARY T 9

Sur f ace- Coat edhaSheasita 1Saure AasrtineExanpeerebinbmay Heahn&bsmromﬂ' wdgins

Measurenent T t et anple 1. Coat ed
Layer Adhesi o(r::;L es d%&c@@@ é‘s 'FI IY%&% %ﬁlegﬁgé §§r?&|“r?g ‘Fg[spt “Sane as
in Exanble || bapedrrmsimor rﬁB@-H‘@sedSaﬁ&las andEpadylcearbonafe-Gasessi on
Resi stance 15.,Qam® as i a I rica ivi t Sane
as in Exanple Il. Tsﬁe én\[/hﬁa%% ér:%léarﬁ%ggafrﬁg&d%%c%flgo %ﬁ&d\éétet'ar Eb(%l ow. 20
In the surfacdlCIadEd S Hekimigrathrsed esahuminvennisnidehbasede metraliugt ock

sheet is lrontmt@maadé%g&@t ath $t o€k asheeh §EEQn§§ehBtas@'dpc@%la\@.'&'%eal ed
steel sheet (Exanple I11-1 of the invention he em ssi vi ti{)&l S nore

el evated and this i & &35, 9k G (FRAABE R 1%\ﬁeﬁa§§rtlﬁé gl s¥rdéeSsheet

i fs ahma:tian al dfawihrg ﬂ?drgrteﬂselallccmwwﬂiallt yonswnhcnstabulﬁeaumabgmmlleel | -3
of the inventiy r ine ti,ng a_stee

mat eri al ( Exanp %Ig)e,r% Cif %%jgﬁgﬁ? gf’v@ragge%&?ﬁ 3:‘Pﬁt‘émrnet al
sheet or on tﬁélemml simmeliﬂlcgurtfmtm@n’glt/e coafsem heat ronghhessyrface
of the netal t eydal e a‘._r}.g1 f LS kS r e XAMPLE
V) The net hoglﬁf ?résgrreepﬁglr f\stnog eg?{%bés)%lﬁe %% %Er g%egggt‘['eégghggftlgged in
experinents i d ay&dc e ds imRtaed 35 bel ow. On a sheet-1ike al um na- based

ceram c2( her ei naf t @he’ fiTiRGLiDES S %@%@a@hﬁéﬁéraélﬁgaéléﬂéﬁ'ﬁpt Ive
| ayer - 76 coc'%tl:L mat erial shown in Table 3 was coate a bar coater

and dried at &S V1t e iRdh SRR RbRR 22d h%%?smaF%Féa speci mens
wer e prepared thpr@;fplrylorfg tthee wemg matwdm o ©1 beé hafia oot vasdaback

surfaces or 5 (o) eeded. . Det aj Is o ach

sur f ace- coat e(?%s[&l é’mt%%tt es'%%?-‘egi are s’hovbln % el%‘blr%gerl 1&\&3, IR all of the

sur f ace- coat edeélee@tsgoalf, Falliegiikp camstlaB], teh]ee\smmork; nai plabeat dbspiayi ve

| ayer coa n It and in all
Vs coabed @n H@lh S Wi 1A%y URL: . fberhdl%eat E'%ﬁé?&f? ;28
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(~ 1~ MR OMDIER, ¥FdRNG RS- heaf taerF Lo elemeneocovﬁé e\#altﬁét |R§r¢8te@s*-t s
of each coat edn&vaSi iy ] eth@rlfa€iesLsl beHet8rdet airk aebQWedllasNe;@s_qrerTent

of Em ssivity of Sur.face at ed Sh et Mat eri al | .
bt Aosor pt | 00t § TR EARAS TS veEt { G o EPRPa0 S5Re S RER BRAR NSas. as

in Exanpl e | blettaiiln Hdiicar.experinment, only the tenperature of the

t her nocoupl e ﬁRe?fi ré@o s 10 neasured. Also, an untreated sheet not
coated with t Ive |layer coating nmaterial was neasured in the
sane nmarfher and t hénssasured efd igenasoronpat adgendunbekuaetfedoapooeditsg t o

the follow ng, ghidigld &e IR 44 ur;@lclya%ge 2% anrﬁf‘%ieglﬁg%%}“ﬁc

(measured val ue of surface-treated eet to be eva uate
( (measur ed vaR@§Wﬁrlﬂﬂﬁ%ﬁﬁQQ}sﬂﬁﬁﬁBl?%%%ghYedwvhhuéthr§9ﬁﬂ§c@rpﬂé§§éd

sheet to be 2@revampaiedilz A 2 ¢ 1 PgdfHEasY! eﬂeuel yenekaWBhr eabrd
sheet) (neasured value of surface-treated sheet to be eval uated)}

El ectrical CofdQSEi Vedf FRUIFss A LifhiR et oafedmepate bPébQPeaLﬁaé

measur exb on t be feligetiziteal acmﬂchmvafué yeiod ideeheal - abﬁpéiaatueel aywhenThe
measuri ng net hod urface resistivit

f ol |
curace aas. meaSu BHRY A e IR THRGR o ShhPh Y CoRvasen) &
manuf act ur ed ﬂyr@@rTqaaﬁﬂqﬁywnﬁ(Hﬂeaﬁuﬂ&apmweiensrmdeeéﬁaEyBséﬁ) for pl ate

saml e measur sagRL EtAC e by Tog Cneol 44N 0Fs LLiied, 80l eyl et od

according to fhe er a ace resis 0 109
52 or |ess. Da0¢ﬁéd§@rgfla’oe tﬂ@uls;tﬂenq%/ bl Colif r@m erbeetrmncwantex;eg to

1.0x10%kl S2. shor8kned. The swWdape _f,feea%‘§t'd’érﬁé/n&"aﬁogoéeré@@@t}ogxlﬁ)ll S2.
4) | npact Re5| tan e Test of Lager Pont node i npact resistance test

of JI'S K 5400% eF&E 15e FORGUNH R RE fIRCRT 1T KPRYIEFES554F e was
1/2 inch (12. Esmﬂ‘)e,frh.@@rrms& afs tﬁmmsgzhigvm \Bﬂékﬂgoﬂnﬂhéh@cb!?bgm of the
wei ght was 20 cm Aft%r t he .t est e surface was observed mng@ an

eye and eval uated &28c8r &g o Otfheexf gqr}sdvr{\})%gl%‘?ﬁ@r‘?%tlon' ehie 'predt

inventors have found that when a substance having high

25 heat absorptivity is applied to a metal material surface
on the inner side of the exterior plate of a
refrigerator, the temperature in the vicinity of a heat
source such as motor is lowered as compared with the case
where a substance having high heat absorptivity is not

30 applied.

Assuming that the exterior plate constituting the
refrigerator is a heat-generating element cover, those
described above regarding the heat-generating element
cover and the heat-absorptive layer can entirely apply to

35 the exterior plate of the refrigerator of the present
invention and the heat-absorptive layer coated on the

inner surface of the exterior plate. Therefore, their



O Cracking or peeling of layer was not observed. 10 X Cracking or peeling
of layer was observed. The results in the evaluation of the effect of the
speci es and anmount of the pignment added to the heatabsorptive |ayer coated
on the surface-coated sheet are shown in_Tagly e 12. In Table 12, all are the
results in a 15 test using a sanple obtained by coating a heat-absorptive

| ayer of the sane conditions on both surfaces of a nonnetallic sheet. In

t he surface-codeedrsipgatonofis heniprieskriteraventi on (Exanples V-1 to |V-20

of the invention), it em ssi vi neasured.at any one_tenperature
of 80C or nore is OEB% ?r%tflr%‘regee%'lpant%e&ma{{‘/%gn%ﬂ%%‘?ngeﬁpgﬁn5¥°805‘aﬁ’o[H%,Vﬁoo
cm and theref 6he, seRe Is¢amcibemy prnd/iytéesidr ghs ashosaparfenaivhh
Conpar ative Exggplesesd 3734 %fféb? 1 SSL Vj j e n.;0.70. This
reveal s that the 25§§urface- %é(at 3?1}%%? %;E?%%l%%%s}el% J‘:i %@g%?ﬁgﬁ%s
suitabl e”as a hB¥ErgéReFRRitRd clfertdit duvar . swhbace hef hehe- ebserpoirve | ayer
of the surfaceptgated sheet of the present invention conprises 100 parts by
mass of a binder so]jd content, from 10 to 150 jE)arts by 30 mass of a
heat - absor pti ve pi gHBRE ZnForhodfd Ly paa t3lesr nbakesf iancepsedr PBal | y
conducti ng pi ghkat candr exe€lklcento vaiHahididyicnd BA€st 6 Caheconductivity
are obtai ned apgf;__gﬁég%%re, this is m)rettpr.eferred. When t he amgunt of the
heat - absor pt i Ve« bt GAEAE C24d84 326 PHESENY HIVEHE IR t <2 Y HE9RS Conpar at i ve
Exanpl e 1v21) , apheae#angsi ciany bes imges-ttddarar AHis giy engoerphederred. 82 _
absorptivity ap fore, .S, J Sy r.. \Wen th mount _of, t he
heat - absor pt i vegp{’;’Pﬁéﬁt Q%d éngggilgezt se%%‘}goasrjto\swbg;eénlaggaa?ﬁaﬂl h?\ﬁ%s%f
t he i nvention)9fthBeempssiyshpeits andglerhancaenaiapbetiet rpnopéer decr eases, 5
therefore, the.gmpsay 8f theasheataksqrpty ':ﬁmiﬁt afldssk i s, pr gf erably
150 parts by nmass or |ess, wﬁen tﬁ% anosu:ﬁf%eqlt e el?ectn%%‘%l?lpc%ndpcti ng
pi gment added TelFiiadYERahaYeFaphepe FadyStERnRantines bivenconvamion) ,
the el eqtricalaceagtchiaibytsaBnet ghent0 @SR rdhaned of §redhiss@mount of
the el ectrical conduct i ?ﬂ gl gnent added is preferably 1 part by mass or
nore. \Wen the fint 2of L RECE] LBY PRI SPIY AdGHdG B HP Iy Riramenfdeks exceeds
150 parts by nmssv{dedpahatepe Exdnplfe de¥4224, Tah%lﬁlaQCtlraiﬁF@A | ¥s coneued # ng
pi gnment 15 i nhji bi t t .absorptivity, as a result, the emssivity is
| ess than D. 7?)&(?%{%?v£§pg§§ ﬁgg?rsgsg?b’te%\ii ty and at the sane time, the
i mpact resistance oint hke| pyeceks gfeackpmiddngasée, rdferieferrarothis is
| mropepo 20 Wese Lhee igat 2b3e0PLLYEoRLONRAL SANtALNGT I dde)

coate

heat - absorptive | ayer of the surface- ‘Sheet of the presenatyelrnvoefntall on
is a carbon bIBRkhathegt ansadefagetpar prepddsi pdage P ¢hE00 nm and t he

el ectrical ly cosfiticdéngtpi oaeat tbsreenpesadywak ha thieakrd teiglydyeangd- 25
chai ned net al Ol\g havi ng_ an avegﬁgg gartl cle size of to 50 “m at a nmss
h

Q.5
ratio of 0.1 to & Nt 2 ERIEFF B L EBUE Gt RO FldSd CaVEQS idcfroblem
conductivity arreatprdwsdedr andtébheadhere, tbhihei sutrgaeepe ehecthet\Wien t he
particl egsi ze e. heat - a ive pigpent is relatively.large as in
char coafe'spomdeg%%?glrlgpﬁtﬁ? eg%%\é/\ﬁ%%y( I]Eig?rbl eggl %9%‘7&] - f’rf#’lteﬂb the
invention), tHtamestlecyricitelactymhyatew andthki dageat sabfacet must
pi gment i nhi bigs #4168 & [ d LDg. e .elegtrically
conducti ng pi \g/lgaent 35"9?‘{3 oqlwom%?ﬂ)%1 %Eggegfg%?ggﬁgégnghgtalh\?ltt?gl% hgbeftor%e, t he
heat - absor pt i VE@X¥figmenti¢ shepk eapFeFREABEylayesr BoAtBHaok haei Agnar aver age

particle size,fdel 4O K dterior Bglavbedrt PRecleelhbeahky CoRAYELI NY

pi gment ;cont ai nred |r1c[the heat-absorﬁéive Iaé/er of the’surface-coated sheet
of the present’iTEht i Bh T WU b rCBRtai AP nl é8sadddELOpoRk@eithet he
el ectrical |y comductdesypilgeentarisos | i fbbe 1otbnbobpartbebhembss of an
absorptivity - i added thereto.such _an ectrically
conducti ng pi gerr]r‘geré (Ifi%ire%f eégoqﬁ}?%%l%%d“ﬁﬁ GP%Yd?ﬁeP?ﬁvéﬁbi BATtPs®¥eadily
decreased in teemisihg thinder edelid i cahtgntcpmdueténhy phgnkayeegospased of
a 10 fl aked msf ' h'g}ﬁﬂ] i vj ap_average particle size
of 0.5 to 50 huaﬁ):el ewsls In J?%Efltgdt e cﬁgia E s%&%t#}?/?%yg%ﬁdg?gg rgsgrred.
However 3> when RGO hfds - raht i 9 avetee nedler i dedataesitabial N is less
than 0.1 (Examler tr\-clikofird hend Pedtd &)os t%&hgﬁ,}%cgﬂle 15 conductivity
al N

decreases and when the nass ratio of f|aked net hained nmetal N
exceeds 6 (ExdfHie 9P (THE iR BHhion Heherate besbrpeality is
readily inhibited and the em ssivity decreases. Therefore, the nmass ratio
of flaked netal Ni/chained netal N is suitably from0.1 20 to 6. Wen the
electrically conducting pignent is ferrosilicon (Exanple 1V-17 of the
invention), the em ssivity does not decrease and therefore, this is nore
preferred. Wien the heat-absorptive pignent is not added 25 and only
ferrosilicon is added (Exanple IV-19 of the invention), the emssivity is

. o, . - o o Y
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C~ W~ C~ r~ ~§%Wﬁj abcfv%‘? (EXAMPLE VI) The nmethod for preparing a

coated sheet materill thedicdudtelienpefi hbat seifsidesatiored i rthaetmidsdrgl ow.

On a sheet-lik Y, b n -.ha resl j er
referred to ag%ﬁtéﬁ'c%rgt?’?&?ﬁ%‘?%ﬁﬁgkéwgp §%§ or (é%logthl(ehng:I S{}%ﬁ al
3-20 shown i niTAANEPekS RERCECBLA Bartedapsr oard surifegeacfar ediadary
tenperature fe@nheahouts %Wé-a%ﬁé&b&@& £8€8154hbaeenaeated 1

l§
prepared are shown in Table 16. In 10 all of the surface-coated s eé]tesatof
Tabl e 16, t he 2O57F BE - ‘of %tt}é%sf6¥%?P9Ee aSF‘@Fa\Jva§h88é'ct éd Githde
surfaces underHehe Say@nisldli inonsa Foer eyakdabronhtiest S a@fi ngadhe heat-
sur f ace- coat e%bs%q:ett .Rfrep_l?red are drgscgi bed in _det ?il bel og. 15 1) £

Eni ssivity Me&STramamt’ Test? o Surtatel CBSf ed CRe8f Shffe SAISTABXRNGITE 1 V.
2) Heatl®bsor fthievivor Mibes lrhienieTept 1 9f e Baviaed- Godt etdiShdst pSaferasd.n
Exanpl e 1V. 20 3) lpagl .Resi st oJeééleigaéﬁédﬁé% a3 gge'c::’é%'{%'de V.
The eval uation results of ©ach SUFface: coat e ee prgpar are shown in
Tabl e 16. Evemekitdn shqstapievimuely afcated withesi hert absdrbsriviehe base
material, the r - t t p e L 141,00 40 § € ctive
in the heat al}s%gfre%?i%/ﬁ?}gégg ciqgtéit}? bb‘l%a].ﬂwﬁg %gé_gkls\%vﬂgﬁghg %t~%l5 Hn% nro
.~ a wo v x produgtgjory ofy they pefpnigeyater having~-hgN feat] ~ a .i m
0a WN30 , 1aWlbed N i ot tnd pibdbid ainvenibbn hily Nl © Qeblebiail M m
H~N.~a~,x¥d, CCUbboOO U.leIIx'H,W%g O~ HJ~ ac
a X HW - s§POMEXRAPLEVMStRed et ¥Pte? breparfninglnes: S&BEBLpEIve
precoat ed net densheert, ukedvinyg,t e bxired i aedtsols filesminhed in detail bel ow

5 A 0.6 mthi I .t | kal. -.degy eased. in, an aqueous sol ution
prepared by di( %IIE%tb " shd, ﬁ%‘_é 191 e brizi ng Co., Ltd.,
which is a commer ciTdld pressdtablnyven tkadn egribesn ngcagepl jshedabased on
concenty@ti on @ RS Sy éer(rpt_?; t a heLe . ot he
steel sheet vvélcsfemgs%%nvs\% t%ﬂm%'?ve% an ?h%in&ndﬁ e}gg%uggseégg{r:l??% 6%%@%. hé

el ect r ogal vanf2égrdtdelCHde Rifasantdehreantien S cPeatedl ocrohber $nBAT

treating sol ukug®awas ogoatl eGdy for Al EnadeFoW d&d ede Wbt BOh1iakr ander
the condition gf g:w n%na eak net al ;bS tenperature of 60C. In this
& ing

experiment, tf TS\ Ajenth ¥t LT VBl 9engratep fartantbed
steel sheet (£12yaGAonCalfyaiwresd et sicelnsivettidE08)edrdhiSheetice can

Al um n pl at I ann of alum num attached: 60 g/ nz per one
surfac:a%E SUS: %gt Z%ﬁﬁ%gé{}%il&éaﬁlp%%%se(%w43o, surface bright finish) In this
experinent, "ZML30GANtheh@usiseaft emvaierored Qe tpossablbdrdeaieet r eat nent ")
produced by Nihieniel kRriidld o -erd dinyii i d udy cQmEBrEl abty avai | abl e
chromate treatnent, qr "CT-E300" (hereinafter referred to as "nonchronmate
treatment") pP8dFesy Ley I8 HéMipakanG iy lsie atepllykprerpheng, a

conmmerci al |y avaiebabke coaipn@ltironet @5, MetieafdRitle WSt tSeyd, f9enidee

chem CZ’JSO conversi.on.treatnent. In the chem cal. convergj on,treatnent, both
surfaced of t REVASEAL OBnSUE bl STTERTHE ST GLE AUTIDASY IR | ed
under the condehieleokogittialg eanjigalentet al tenperature of 60C. The attached
amount in the 35 cgthon?lte treat maq{. was_ .50 /nz_in terns of,the @m)unt of
Cr attached and th e FERTS R A%h SRS LG SR E Ve at Fretet was 200
ng/ nz as the partdeullaydy drpurnted and 90w lRgeshermrie;omit oanensomdratce  of
the netal she uhj.ect t hemg.c \i j,jon tr ‘ rej.nafter
this surface %Cﬁe er %eg%{']o%gseg%&%f’a?en ﬂp %flcegr([i |trfg énarfsgé ir%né%éelptg’ctéerg from
Tabl es 3P and glgpévenids iptegardg by igauditl asshicerr egid ttanceur €hé n an

i nducti on heabgktdskNGaRobeblhaktihdwh @i nation. The dry curing condition
was set to give a %eak net al, tenperature (PMI) of 230C. The other surface

(herei nafter, thisI86r FAEETHS L EPSSTEd UG s WF A8 Pemdh e RREPMe h a
color 10 coating material or a clear coating material by a roll coater. In
the col or coating, an undercoat paint for precoated steel sheets, "FL641
PRI MER', produced by N ppon Paint Co., Ltd. was coated by a roll coater to
a dry thickness of 5 ~m and baked at a PMI of 210C and 15 thereon, a white
topcoat paint, "FL3510", produced by N ppon Paint Co., Ltd. was further
coated by a roll coater to a dry thickness of 15 um and baked at a PMI of

NN N PN o o, . e 1 AN NI AN -



1) Measurenent of Em ssivity of Exterior Plate of Refrigerator Using a
Fourier transforminfrared spectrophotoneter 10 "VALOR-111" manufactured by
JASCO Corporation, the infrared em ssion spectrumin the wave nunber region
of 600 to 3,00D cm was neasured by settd g the plate tenperature of the
precoated netal sheet used for the exterior plate of the refrigerator at
80C. This 15 spectrumwas conpared with the em ssion spectrum of a standard
bl ack body toorremlt:ttelerdévx’acenﬂ:ﬁsthétprefsenbeinetaattmhneets dlls® not
standard bl ac a pray- ti, | -.1B, B ack
Body Spray" a@a gbq&?q‘e:dlc??n ac%%§ gﬁgﬁ %Q g%egd‘:ﬁér%ﬁ% 131%0 qugn aén@O iron
sheet to a Iayaé:lqshmﬁamssamfABoamMm:a%e anttepli CPSEas ansasSE ddden
Surface a of doftr %ee@alnetét%sétt;—gtaet;@a&sge Z)Amsag ft@tres'\ééa%w%ent of
Tenperature |nsi Ref rigerat or e refrigerafor prepared was operat ed
under no? mal E3Adi% iGHEE byaR rhiablers ¢asepdNdrasstree SAGS24TRoSS taxlt-er

the start of operatipnd *’@nﬁ@d@ﬁéﬁ& Ur@hé”hé@@ Hb@bﬂp‘ty_v@f 13yt Jf &hed
mai n internal heat source was ﬁ“;eg ¥ |ta her no tﬁe Here,bthe
t enper at ure 3®HTAPIHGT i g eRig ah c‘?r% ?hEOWBFEBF'e\ﬁ/a Ofe RET*EY PY
Al so, the tenpasai we d Neimten selidgeonteontfi Redmwit hoazeop\ae.rma tgal |y
used netal outside ate onyv i onal S t had been
originally fi K6 dq"jt %%Pé}e‘%‘ﬁ 934 gﬁ%gﬁgfé&ﬁ ri geraaa \g;t&gtg %easured
under the aboyer,dese ifyesh conds tioms airhsSbjre:ﬂaesat;ﬂre vasboanpakadgwat h
t he neasured tenperature of the refr| gerator eval uated and - 92 rated as

foll ows. The ¢umarttardlse (Eflza/adﬁjaﬂtbnt@fStl hemi eapér ab ut bei headeatblserptlve
refrigerator re as f nmeasur ed, val ue of rfert: gerator ving 5

{
convent i onal 'e>& ap]t acl?j[e 4 CRTRAR NRYIVAI BePBFEAELR §EP8t OF to be
eval uat ed) } syéﬂéls Qha[rflfé 2l {;tnrr&@zwredca/aw@ Rivig§rhogaator1BaviRg of
conventional netal exterior plate) (nmeasured value of refrigerator to be
eval uated)} s02Q] w0 6 R @ ¥ nieasur @l val LE0 o;;bar‘eisrbgematssr havi ng
conventjonal netal _exterior measured val ue erator to be
cval bat ki3] ) Layer Sadireaih sed ghEREy of £, BrhTaBEPE Ry RodRLES The
coated | ayer @rmrr@rr:fsaacm Ja){bfpam myemssadofreaa}blﬂﬁesheellﬁrepaltedtf,or use

in the exteri I te ,of i C t fe
to form 1-nm gqt?gﬂr leo acr?d %lfé{a e| ngSF %%%eﬁu% Lo}égt %BSB}'( l%hgﬁﬁmtgglstt er
such that surface fadsedans tliid maattrs;sbxormaastapealpeelengrtegﬂlms

performed. 20 They il tn!d‘g: thnérPJmé%'gtliéét -3bs Pﬂ:‘éﬂz 9%92;'13e9¥ EE'GEQ;?BBnand

the tape peeling were formed according to t escri

JI S-K5400. 8. 2béﬁ&kJ|h9W45mcar8 ayergae el?/%lF’EFa‘t]r%nSJaWe?fthetf’aﬂ)gop@@h hgewas
performed accendicig itcditiRe ddriiice: iy thegRyat usé | OvmpesasRl efok #h8REd
K5400. 8.5. The rating was O when the score was 10 points, D when from8 to
| ess than 10 E@tﬁltls Nlaﬁ@%%étﬂl@@%%rp%r‘f}b?msﬂﬂ? Qbr Rabi EPt §0opm
Exter i o Plateqof RAIORIALAL NG | Nendracodteds Tl a)ooBpCE1RKERAr €0 was
worked 30 int6 the outsi plate he refrigerator, ayer danage
state of the W@rtléédNﬁ-a(rqhﬁqunén%'tﬁflf Atk B sfERnwas! o‘b@eﬁved with an eye and

eval uategl as fol | ows. OrH3eat eéinﬂ&yﬁﬁeﬂ@s tht@eh@attcé@@dstﬁeleé pggking in
t he worked part and had ood a rance. crackj and geel i ng
%rm%

ver e gener at e§CBRTHE S I PIEyRPY MPd$ er so é centeghat ed

| ayer was peelse@mofifo &JdTDLSEtO qseeftétt@emgg eoﬁLafleé:&t-oabsﬁdaprvked part. 5)

Corrosi on Resi_stanc n?( rior i‘l at ejofg Refri gqerator Thf precoat ed net al

sheet prepar e&8F Seai t T H e oY (BR°F Pt i gerator was

subj ected to #&esalotsidprayn test according to the method described in

JI SK5400, 9. 1. The I 0 r 3 p n. The
t est t%(r)r% was 48 h?ﬁlrrea \ﬁh Itv%bs&qﬁﬁlvﬁgt[ enr'rru%]tﬁ%ée:%era%%o%@%ag g éeqreved in
t he pl ane par codPrigeshd 0ot ddd Pasite hihdiaks bt ®HhEiCon; t REF ust was

not generatediign et #AL mald oL e MUd e ddisiq esngenerated in the
pl ane part but red rust was not generated, and X when white rust_and rest

rust were gener at ed!ien SESE Ifiidn &Nt s ) the eltﬂarfr‘c%t?s%ﬁ’lﬂh%?l YRS Test

of Exterior Plateaeh :Batﬂdou?feathwraﬂateftnfm@tmw egfle Sélﬂgé @éeﬁmw for
use in e exterior, at of t e refri erat s _neasured on,t

el ectri<cal coﬁ&&&rﬁl}}% ef’r&}fs% ez@*ffe?%o%ll%%n%s
follows. The resistivity on the surface of t he rretal sheet was neasured by
a four probe nethod using a resistivity neter "Loresta-EP/ MCP-T360"

manuf actured by Mtsui Chemicals, Inc. and eval uated according to the
followng criteria. 25 O The resistivity was less than O 1x10-Z S2. O The
resistivity was fromO0.1x10-2 to less than 1.0x10-' S2. X : The resistivity
was 1 . OxIO1 S2 or nore. 7) Test for Exam ning Change in Aging of

Vi scosHy of 30 Heat Absor ptlve Layer Coatl ng Mat er| al The heat absor ptlve

. e o, . e T 1
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COH f7H invention can be formed on the case surface by forming
the layer components including the binder into a
generally known coating material form and applying the
coating material. Examples of the coating material form

10 include a solvent-type coating material obtained by
dissolving a resin in a solvent, an agueous coating
material obtained by forming a resin into an emulsion and
dispersing it in water or the like, a powder coating
material obtained by pulverizing a resin into powder, a

15 slurry powder cocating material obtained by pulverizing a
resin into powder and dispersing it in water or the like,
an ultraviolet (UV)-curable coating material, an electron
beam (EB)-curable coating material, a film laminate, and
a form where a resin is melted and then coated.

20 The thickness of the high heat absorptive layer is

preferably from 1 to 1000 um. If it is less than 1 um,
the heat absorption decreases and it is not suitable. If
it exceeds 1000 um, the heat absorption is saturated and,
it 1s not economically preferable. A more preferable

25 thickness is from 10 to 500 um. From 1 um to less than

10 um is more preferred to secure the electrical

conductivity.
The highly heat-absorptive layer of the present
invention is generally coated on the case after the case
30 is formed, but in the case of a sheet material, the
highly heat-absorptive layer may be coated before the
formation of the case.
In the present invention, the surface coated with
the heat-absorptive layer is the inner side of an
35 electronic component case or a battery case, whereby the

temperature inside the electronic device case 1is
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5 y is characterlzed in that the case is composed of, for

example, an Mg alloy sheet 1 and the inner surface of the
case is coated with a high absorptive layer 2. In the
Figure, 3 is a heat-generating electronic component or a
battery.

10 If the surface coated with a highly heat-absorptive
layer is not the inner surface of the case, the effect of
lowering the temperature within the electronic device
case cannot be obtained. However, the highly heat-
absorptive layer may be coated also on the outer side of

15 the case, in addition to the inner surface. When the
highly heat-absorptive layer is coated also on the outer
side, the heat absorbed in the metal sheet as the heat-
generating element case is readily released due to the
effect of heat radiation equivalent to the heat

20 absorption and the temperature of the case itself is
lower, therefore, this is preferred,

On the outer side of the case, a colored layer may
be coated to impart a designed appearance. The éolored
layer may be composed of a multilayer layer where, in the

25 case of a metal-made case, a rust-preventive layer
containing a rust-preventive pigment is used for the
lowermost layer and a colored layer containing a color
pigment is provided thereon. 1In this case, the colored
organic layer (in the case of a multilayer layer,

30 including the rust-preventive layer) itself has a certain
level of heat radiation property and therefore, is

preferably coated to a thickness of 10 um or more in

total so as to lower the temperature of the case.

35 EXAMPLES
The method for preparing a heat-absorptive layer
coating material used in experiments is described in
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N Ca i~m> aw ipdlyesfe¥ rebin"y, W/HE Hs%oWvBK InWaH organic solvent
(obtained by mixing SOLVESSO 150 and cyclohexanone at 1:1
by mass).

To this polyester resin disscolved in the organic

10 solvent, 15 parts by mass of CYMEL 303 produced by Mitsui
Cytec Ltd., which is a commercially available hexa-
methoxy-methylated melamine and, then, 0.5 parts‘by mass
of "CATALYST 6003B" produced by Mitsui Cytec Ltd., which
is a commercially available acidic catalyst, were added

15 per 100 parts by mass of the solid content of the
polyester resin and the resulting solution was stirred to
obtain a melamine curable polyester-base clear coating
material (hereinafter referred to as "polyester/melamine
(type}").

20 In order to examine the effect of resin, the
polyester resin dissolved in the organic solvent was
blended with "SUMIDULE BL3175" produced by Sumitomo Bayer
Urethane Co., Ltd., which is a commercially available
blocked isocyanate based on HDI, to have an [NCO group

25 equivalent of isocyanate]/[OH group equivalent of
polyester resin] ratio of 1.0. Thereafter, a reaction
catalyst "TK-1" produced by Mitsui Takeda Chemical was
added to a concentration of 0.05% based on the resin
solid content to obtain an isocyanate-curable polyester-

30 base clear coating material (hereinafter referred toc as a
"polyester/isocyanate (type)").

Separately, a commercially available epoxy resin was
added to a commercially available water dispersion-type
acryl emulsion resin in an amount of 5 mass% as the solid

35 content to obtain a water dispersion-type acryl
emulsion/epoxy clear coating material (hereinafter

referred to as an "waterborne acryl").



_ 97 _ TABLE 18 S ecies of Coatin Mteriallncrease of

Vi scosi t Coati nghat eri al 1- 1pCoati ngMat eri al 1- 20Coat i nghat eri al 1- 28pCoat i nivat
erial 1- 3XCoat i ngiat eri al 1- 4XCoat i ngMat eri al 1- 290

| Coati ngvat eri al 1- 170Coat i nghat eri al | - 300Cgat LngMat eri al 1- 310Coat i ngMateri a
| 1- 32pCoat i nghat eri al 1- 33pCoati ngiat eri al 1- 340Coat i nghat eri al 1- 35XCoat i nghva
terial 1- 36 Coati nghat eri al 2- 25CCoat i nghat eri al 2- 26Q The eval uation results
are descri bed i n deFarkthbemowe,5 aThemnealaistlilon awsiildlsl@arerdhoanyi n Tabl e
17. In the ref f r t { b e |ayer
havi ng an entlééeIg %?égP58 dEgﬁ % 3 %%rSﬁbxgﬂp%qg%eﬁﬁgggﬁﬁuﬁ%épihéglon of
600 to 3, 000 cmaueasaheabarednaﬁtarceﬁﬁanradyqnwaﬁtnqrdtnqmw range from
80C 10 to 200 0 I Qs u 10 erior

pl at e, mhereb§%$§d€g§Fggeoar?E§gtg%&%%a%u%%é%ﬁ5|Je the r ﬁ%%%ﬁ?%f% IS

achi eved? I n t#e2thaklanerdinpsyewraweyiaty et dwe%atx%mtﬁtbermayer is
l ess than 0. 7%1@@@6@&149 ﬁé@eellea Yhlerbinafderl e Mirdd @hdadS> VI I1-19),

t he internal teng&rature 0 he refrigerator is not greatly different from
that of convent? apafypegmﬁﬁaaFHEPe# ¥dNg Wt erPos SRAt1Mhen t he
heat - absorptiweateyEa1c®aWedeopreberedts|de pl ate of the refrigerator of

the present inventi onpLLse rom.10 to 15 mass_of carbon
bor 500 parts by meag SR EnaTBrAdEr Eancd et IR OT TRy R e
heat - ab38r pti va MeQE+abso©pi®verpmgmenandamhed@hmnacaﬂﬁysqqnqneﬁrnqed I n

t he case wher f b S h 0 by mass -
98 (Cbnparatﬁ%iaﬁﬁ % Fﬁ§g B%F Q§SQgﬁdp&%ﬁ% %%%%%éﬁﬁﬁ&§lSy%Ot

coat ed (Conpar‘%ﬁiﬂ/ée@xanﬁh@nw theopixthseewiassistiyeds teespiraigh @ MREnd
therefore, thigpésrhiPLEPEEyeFUELREH B! aat\e!@e@lt he rRENe Yt C@é@rﬁ)n added 5
exceeds 150 parts by nass %b arativé Exanple VII1-17), the workin

property deter?%?%%%% ﬁﬁHthéﬂePBFéln?ﬁl§rﬁsshﬁﬁmo&@rTaﬂ*ﬁ?zﬁt%?eigrlcalIy
conducting pignent is added to the heat-absorptive |ayer coated on the
exterior plate of 10 the refrigerator of the present invention, electrical
conductivity is inparted and, as a result, less static electricity is
generated during the assenbling of the refrigerator and the probl emthat
dust or notes adhere due to static electricity is elimnated, therefore,
this 15 is nore preferred. Wien an electrically conducting pignment is not
added (Exanples VII-6, VII-8 and VI1-9 of the invention), the electrically
conductivity is poor. Wien a rust-preventive pignent is added to the

heat absor ptive | ayer coated on the outside plate of the 20 refrigerator of
the present invention (Exanples VII-7, VII-8 and VI1-9 of the invention),
excel l ent corrosion resistance is exhibited and therefore, this is
preferred. In particular, when ferrosilicon is added (Exanple VII-7 of the
invention), not only the corrosion resistance but 25 also the electrical
conductivity are excellent and therefore, this is nore preferred. Wen the
heat - absorptive | ayer coated on the exterior plate of the refrigerator of
the present invention conprises from1l1l to 20 parts by mass of a 30 carbon
having a particle size of less than 0.1 ~mand from1l to 140 parts by nass
of a carbon having a particle size of 0.1 to 50 ~m per 100 parts by mass of
the binder solid content and the total of a carbon having a particle size
of less than 0.1 ~m and a carbon having a particle 35 size of 0.1 wmto 50
wnis from1l0 to 150 parts by mass (Exanples VII-20 and VII-21 of the
invention), a large - 99 anount of carbon is added in the

heat - absorptive | ayer but the viscosity of the heat-absorptive coating
material is |ess elevated and therefore, this is nore preferred. Wen the
exterior plate of the refrigerator of the 5 present invention is subjected
to a chem cal conversion treatnment before the heat-absorptive layer is

coat ed, excellent adhesive property and workability are obtained and
therefore, this is preferred. Wien the exterior plate is not subjected to a
chem cal conversion treatnent 10 (Exanple 12 of the invention), the
adhesive property or workability is inferior. whichever chem cal conversion
treatment may be perfornmed, a non-chromate treatnent is nore preferred than
a chromate treatnent in view of environnental problem 15 (EXAMPLE VIII)
The nethod for preparing a heat-absorptive coated sheet used in experinents
is described in detail below On respective inner surfaces of an al um num
all oy sheet and a magnesium all oy sheet, a heat-absorptive 20 | ayer coating
material shown in Table 4 was coated by a bar coater and dried at an
ordinary tenperature for about 24 hours. Details of each surface-coated
sheet prepared are shown in Table 19 (Al alloy sheet) and Table 20 (M
aIon sheet) In all of the surface coated sheets of 25 Tables 19 and 20,
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The netf&tjgfmﬁ*prepari mg g coatef sheet| mategrial |used |Ln experiments|is
descri bgd!£r§ Beyldi | | bel dbw.|'On a sheet-lfi'ke g8l ycdrbonate ABS|‘Dol ypter
aIon-basa‘ﬂ?iﬁf@i n (hereinafter referrgd tolas a|plastiic shept), [Coating
Mat eri alf 84- & or<{Coat i ng Material |[4-9 shown ifn Tahl e 4 |was copted py a bar
coater am{_ dried at|anjorginary [enpergture for about |24 houfs. Defalls of
each sunkage- cogfyed Bhebt (Brepar 3l abe |Shown bip Tabge |B1L, 3 nidQ alil of the
surface{goatsed sReers o8 Table 2 t8e iSane |Ki 9| of ¢ meaty $o80T tE e | ayer
was coat g ggﬁngbct“h SJJH%CEJSJ underuth sanme c@l‘rw@i;q'_m@__. sm&;‘g@u Mt]on tests
of each|S§race-|oated| gheat prepared droe degctihed;i n',"ud!m&ai Igf?:?'cgN. 15 1)
Emi ssi vilt /" Measdrengnt | Tedt of Siff ace-|Coat éd Shéet Same as in Exanmpl e IV.
2) Heat N3§9Jr ptilvitly Measurenent| Test df Surface {Coate¢d Sheet Sane ak in
Exanpl e |LMs &28 3) |ppact Resistapce|Teqt of {Layen Sang as in| Exanple| V.
The eval aaii%’gfh rlesul ts|of |each sprface-lcoated sheet piepared are ishojwn in
Tabl e 218 E i vhenl-a pkasiic maleridal |such|as redin |8 usedor [Fhe| base
mat eri al{g|. eg23 surface-goated she¢t qgf the pregent inventijon is effective
in heat igps@rgtilvity and i|s suitpbl ¢. - 104 r¢o ~a|>,, ., al.~p~UuU
a N2l jStwolusdwi=1h~ gyl g0laN/H 1=IN =2 1= 11 OO0lmO N1~ i y-1
i 1 T|B NNOOMNNNMNTIrorx NeutayroilFE N[? ti JFWN OF 1 I|fHRE ~ ro
wroro|f41 HC¢ ~ % GClg@ro 15 yoU G 0 UsU 214 % 4. I WG0 ONgm->HW -
105 (E}@\\%’LE X)i &Thies, mer hc)ﬁ for [eparimg a ﬁeat- bsorptive % umgum al | oy
sheet usgddin experinefils |&s desCTibgd |E2n degail Pel op@ 5 A @ 6 m@rthick
al umi nuitpY oy qheel? vk dripped j5 ap adueols solfti ofrpr epared by i | uting
"FC- 315" 8| 9Eoduqdd [y Ni hog Par ket i z2rigech. |E11 d)§ whi€l i s & conmerlcial ly
avai | abl g mkal i| sdelgr &1 Yy “agenfs 19 a;.gconq:_‘e;ntrfpi on|pf 20 |mass (3 &t a
tenper at if¢ of 60C land gas?t her e 19 degr eaded. |Fher ¢after,|% he (&l | oy
sheet wa& gvashecilvvit_ it ef and %/i efl. [EhereBn, {BTE-8P0" pr/@duced by Ni hon
Par keri z¥1wy Co.,| Lt|g, |%vhil&h is g cofmefici alfly nelchr ghat e tmeat mdnt|, was
further [cpated hy alwo|l. ¢dater to @'dny at{@chegianolt of |Z200 n§/ nR. 15
Subsequent | Yo thie degreased al umi num al T ¢y sheet, & heat-jabsoriptijve
| ayer codlg rg- At erfi al | shown in [Table 1 was|coated by|la roll| coater jand
dry-cureg dm Eﬁ' innduct [on |heat er| usisng hot bbast |4n cparbi natjon. [The dry
curing ¢Brdidt P "wWaS sgt 10 givel a pgéak~net ' tenperature (BMI) 20 df 230C.
The heate‘aﬁasmﬂrﬁive | ayer {coating mateni al was cpated| on one surflacq or
bot h sur.’f_f| ces A4 needel t¢ obtailn specinens| Dethils pf each
surfaceifregted|al um npm abl oy sheefyprapared aresshojn in Table 22.| In all
of the aE'LBn'gnum 45 & | D% sHe®fys of [@bll& 22| it he|heat t@bsor i ve |kayer was
coated op|wnly oHe.|furfmceldhd the R bheR surface|ias [t coaked. |3 ~ 106 N
PQNWa%ﬁﬁ ryed o S484d48x0on44 ¢y . HOUalNG g3 |53
4unqy$%§£g a |.&-d) B HAOaX] 20 alaWC HO N 18~ |§
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Sane as in Exanple |I. 10 4) Layer Bending Test Sane as in Exanple |I. 5)
Press Forming Test Sane as in Exanple |. -6)38Corrosi on Resistance 15 The
al umi num al | oy sheet prepared was subjected to a salt spray test according

to the nmethod descr|bed | n JI[SK5400.9. 1. Theg salt] watgr wasg sprayed on the
heat abs r)gﬁye;féWer surface.| The test jti me jwas 300 hqurs. |The c¢oated | ayer
in the ﬁ)§SrEUfupﬁrt was evall uated 20 |by ragting {O when the maxiinmum blister
wi dth i nSopeE §igd BF' t he| 'crosls- cut|'was |I'ess [than |2 nm|'D whén flom 2 nmto
| ess thafi|8 §1:T dnl| X when 5 |mm or| norg. A f{l at gheet |prodjced guch that
the burrgat theScutfing came to the evdl uatijon surface side of fhe coated
25 steelmaheet.gna Iy, such that Jupper[ burt was [optained) [was_al so

subj ect (ﬁto Lhe abpye-d ihed s/t Spyay |test |gnd the blister width of

| ayer fromthé @nd face servidd. Tige end fadd pan€ waslevaluated by
rating Og/\/nen_é’t,,he bl¥ stefg wi dtth fri@n th& end%f aceJwas [Eess|Ehan|{2 30 mm D
when frcglz mnfo lgss than 5 ym |and X when, 5 mnyor npre. |4) Electrical
Conductijvity t Saire i n |Exanpl3 |.{2The |iCesull€s i ngthe|gval biati on of
the effect of tdhe 3b spelci es fand gdnount| of tlhe pifgment added to|the

heat absgrptTve tayer——to mthe—aturprmomat oy —sthegt—are——11D9 shown
in Table g% g he| al u al | oyl shegt of |the present inyention (Exanples
X-1 to X-75 afathe jmven ¢ thecentijpe eriassi yBty nfasuried at a

t enper atjuges of S&E |'s 0. 5 mgre in the|wave [Ffunbe™ region of 600 to
3,000 cm and therefore, heat |absor|ptivilty i$ high as ¢conpared with
Conpar at|i Ye Exanples X-2 X-27 wherle the em gsivity isjless|than 0.70.
Thi s reveabg‘gﬁag*the al m al [joy sheet of the present i[nvention is

sui t abl e ga *aﬁhe@ra%p ge kpg elenerg cover. NMen the hqgt-aosorptive

| ayer ofﬁrgé &l Hum al Reet |8f tHe present {Enventi onjgconpti ses 100
parts by&v&??& 8a®bi nde id cgntent|, from10jto 150 parts by nmass of a
heat - absqr pt ves pi gjrent rom1 to 150 parts 15 by|mass|of ap

el ect ri ¢gH-y—eenducting -—exeeHrert—workabpt-H-+y—anereteei ri cal
conducti|Bi{ty are obt%i-ne Y heri@gforel £hi8 4s|fore|pref g2 zed] when the
amount of the“al*%at- gor .ﬁgné}n@ aﬂdj-gd .Bszl e_Ssgt 1&@ 18 farts by nass
(Cbnparag ve Exanpldjé-z Q{&heﬁqﬁ'sﬁhyitﬂ | s|tess|ihan|®.7 to give poor
heat abseyptididy arfi t e, tiifi s i|d L mpBopel & Wef) fhe&é‘rmunt of the
heat - abs@r pt i ged pi gnegt egceads 1508 pabts bE‘ sngxarﬁpl e X-5 of the
i nventign), t&Sem s%i,‘gv' Ehi;gl‘ Ebp;lt £n \\B'r}g(ab I'%T?/E’ §uoﬁi'ﬂas a bendi ng
25 property or "pressi Po it G, |det erfot a8 and,® t her%ef p¥ &, t he amount
of the Weat=absorptive t—adged T g preferatly tSp—parts by| nass or

| ess. Wjeh the -anpunt of el ectjricalll y conducti ng pignept added is |ess
than 1 pﬁLg‘bg* ss| (Exa X-8 df 30|the invention)| the|lelectrical
conducti@;ﬁﬁ anmob|cbe d & andp t hewefore, the anpunt of the
electrica,ﬁﬁ dhgg%ting nt added ifs preferably 1| part| by nmass or nore.
When thesa ntg the ¢ i cal lly conducting pignment added exjceeds 150
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less tham|0. 1uMm apd f 19 1407305 gpar tis by, Mass of a cpybon| having a
particle,gize oF 0.1¢to BR nh 5L . #f, al&arbph hadng p particle
si ze of |l%ss than 0% 2 trop| hav i) was fpELE cl e[ i ze{Hf 01 ~mto
50 ~m being f Logn 1060 1b & v Era%ss; B2 E(%)E,:LD,Q pafss bp, mass of a
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particle §i%e < 0. b to pO wnr with the masg ratiol of f|7aked et 4l
Ni /chained metal N |being fromO.1 tol 6; 30{(C) 100 content,| from 10 t
absorptijve pigment ferrogilicon; or (P) 100(35 content and firom § parts by
mass 0 150 ﬂam;‘sﬂ)y and from{5 to parfs by nmass to| 150 parts of a binder
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{(*5): "TOKA BLACK #5500F" (25 nm) produced by Tokai
15 Carbon was used.
{(*6): Commercially available flaked metal Ni and

chained metal Ni were purchased and used by
mixing these to a mass ratio of flaked
Ni/chained Ni=6 (average particle size: 5 um}).

20 (*7): Commercially available flaked metal Ni and
chained metal Ni were purchased and used by
mixing these to a mass ratio of flaked
Ni/chained Ni=1 (average particle size: 5 um).

(*8): Commercially available flaked metal Ni and

25 chained metal Ni were purchased and used by
mixing these to a mass ratio of flaked
Ni/chained Ni=0.1 (average particle size: §

umj .
(*9}): "ALUMINUM POWDER 02-0005" produced by Toyo
30 Aluminium K.K. (average particle size: 10 um)
(*10): A commercially available stainless steel powder

(average particle size: 20 um) was used.

(*11): Ferrosilicon No. 2 described in JIS-G2302,
which was pulverized by a grinder and

35 classified to an average particle size of 10 um
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9Z\] " acy] =. 3 trEmsmanYe cRr (JCTOE3 40 tReTpingf teroupdgrerd doy as "non-
chromate treatment") produced by Nihon Parkerizing Co.,

5 Ltd., which is a commercially available non-chromate
chemical conversion treatment, was used for the chemical
conversion treatment. In the chemical conversion
treatment, both surfaces of the metal sheet were treated
using a roll coater and dried under the condition of

10 giving a peak metal temperature of 60°C. The attached
amount in the chromate treatment was 50 mg/m’ in terms of
the amount of Cr attached and the attached amount in the
non-chromate treatment was 200 mg/m® as the entire layer
amount.

15 Furthermore, on one surface of the electrogalvanized
steel sheet subjected to the chemical conversion
treatment (hereinafter this surface is referred to as
Surface a), a heat-absorptive layer coating material
shown in Table 2 was coated by a roll coater and dry-

20 cured in an induction heater using a hot air blast in
combination. The dry curing condition was set to give a
peak metal temperature (PMT) of 230°C. The chemical
conversion treating solution and heat-absorptive layer
coating material were coated on one surface or both

25 surfaces as needed to obtain specimens. The other
surface (hereinafter, this surface is referred to as
Surface b) was not coated, coated with the heat-
absorptive coating material or applied with color
coating. In the color coating, an undercoat paint for

30 precoated steel sheets, "FL641 PRIMER", produced by
Nippon Paint Co., Ltd. was coated to a dry thickness of 5

um and baked at PMT of 210°C and thereon, a black

metallic color topcoat paint, "FL7100", produced by
Nippon Paint Co., Ltd. was further coated to a dry

35 thickness of 15 pum and baked at PMT of 230°C.

Details of each surface-coated sheet prepared are
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after drying.
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Measurement of Emissivity of Surface- Coated Sheet
Same as in Example I, but in this experiment, the
5 emissivity on Surface a of the surface-coated sheet
prepared was measured.
2) Heat Absorptivity Measurement Test of Surface-Coated
Sheet
Same as in Example I, but the evaluation was made
10 according to the following criteria. The criteria of
evaluation of Temperature A are as follows. In this
experiment, the surface-coated sheet prepared was
disposed such that surface was to the inner side (heat
source side) of the measurement box.
15 @: [{(measured value of uncoated electrogalvanized
steel sheet) - (measured value of surface-coated sheet to

be evaluated)} = 4°C]

O: {4°C > {(measured value of uncoated

electrogalvanized steel sheet) - (measured value of
20 surface-coated sheet to be evaluated)} = 3°C])

Atr [3°C > {(measured value of uncoated

electrogalvanized steel sheet) - {measured value of
surface-coated sheet to be evaluated)} = 2°C]

X: [2°C > {(measured value of uncoated
25 electrogalvanized steel sheet) - (measured value of
surface-coated sheet to be evaluated)}]

The criteria of evaluation of Temperature B are as
follows.

O: [20°C = {(measured value of uncoated surface-

30 coated sheet evaluated) - (measured value of
electrogalvanized steel to be sheet)}]

A: [{(measured value of uncoated surface-coated
sheet evaluated) -~ (measured value of electrogalvanized
steel to be sheet)} > 20°C]

35 3} Coated Layer Adhesion Test
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Same as in Example I, but in this experiment,
5 Surface a was disposed to be the outer side of the worked
part and the evaluation was performed by observihg the
layer damage state in the worked part of Surface a.
5) Press Forming Test
Same as in Example I, but in this experiment,
10 Surface a was disposed to be the outer side of the worked
part and the evaluation was performed by observing the
layer damage state in the worked part of Surface a.
6) Corrosion Resistance
The surface-coated sheet prepared was subjected to a
15 salt spray test according to the method described in JIS-
K5400.9.1. The salt water was sprayed on Surface a of
the specimen. The test time was 72 hours. The state of
white rust generation was observed in the plane part and
the end face part of the Surface a side and rated © when

20 white rust was generated neither in the plane part nor in

the end face part, O when white rust was slightly
generated in the end face part but was scarcely generated
in the plane part, /A when white rust was generated in
the end face part and partially generated alsoc in the
25 plane part, and X when white rust was generated over the
entire surface of end face part and plane part.
7) Electrical Conductivity Test
Same as in Example I, but in this experiment, the
test was performed on surface a.
30 8) Observation of State in Aging of Heat-Absorptive
Coating Material
The heat-absorptive coating material applied to
Surface a of the metal sheet was left stand at an
ordinary temperature for one month and thereafter, the
35 state of coating solution was observed with an eye and

evaluated as follows.
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state when the coating solution was prepared.

5 X: The coating solution was gelled or solidified as
compared with the state when the coating solution was
prepared.

9) Appearance of Heat-Absorptive Layer
The appearance of layer coated on the metal sheet in
10 the Surface a side was observed with an eye and evaluated

as follows.

O: Smooth appearance.

/A: The pigment added was slightly larger than the
layer thickness and therefore, a small irregularity was

15 observed on the layer surface.

X : The pigment added was very larger than the layer
thickness and therefore, heavy irregularity was observed
on the layer surface.

The evaluation results are described in detail

20 below.

In the surface-coated sheet of the present

invention, a heat-absorptive layer which comprises from 1

to 20 parts by mass of a carbon having a particle size of

less than 0.1 um and from 1 to 140 parts by mass of a

25 carbon having a particle size of 0.1 to 50 um per 100

parts by mass of the binder solid content and in which
the total of a carbon having a particle size of less than

0.1 um and a carbon having a particle size of 0.1 um to
50 um is from 10 to 150 parts by mass, 1s coated to a dry

30 thickness of 1 um or more, whereby a surface-treated
metal sheet having high heat absorptivity can be
cbtained.

In the case of producing a heat-generating element
cover using the surface-coated sheet of the present

35 invention, the heat-absorptive layer must be the inner
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only on the outer side of the heat-generating element
cover (Comparative Example II-32), the temperature inside

5 the cover (Heat Absorptivity, Temperature A) is scarcely
lower and therefore, this is improper.

In the heat-absorptive layer of the surface-coated
sheet of the present invention, when the entire
emissivity measured at a temperature of 80°C is less than

10 0.70 in the wave number region of 600 to 3,000 cm™
(Example II-26 of the invention), the temperature inside
the cover (Heat Absorptivity, Temperature A) 1s scarcely
lower and therefore, the heat-absorptive layer preferably
has an entire emissivity of (.70 or more.

15 When an electrically conducting pigment is added to
the heat-absorptive layer of the present invention
(Example II-11 of the invention), electrical conductivity
is imparted and this is preferred for uses where the
heat-generating element cover is required to have

20 earthing or grounding property or the like. When a rust-
preventive pigment is added to the heat-absorptive layer
of the present invention (Examples II-13 and II-14 of the
invention), the corrosion resistance is improved ang
therefore, this is preferred for uses where corrosion

25 resistance is required. When ferrosilicon having both
corrosion resistance and electrical conductivity is added
to the heat-absorptive layer of the present invention
(Example II-12 of the invention), electrical conductivity
is imparted and moreover, the corrosion resistance is

30 improved, therefore, this is more preferred. When the
heat-absorptive layer is coated only in the inner side of
the heat~-generating element cover and the outer side is
not coated, the temperature inside the cover (Heat
Absorptivity, Temperature A) is low, revealing excellent

35 heat absorptivity, however, the temperature of the metal
sheet itself (Heat Absorptivity, Temperature B) is high.
Therefore, it is more preferred to coat the heat-
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the present invention or a generally known color coating

in the outer side to a thickness of 10 um or more.

5 (EXAMPLE III)

The method for preparing a heat-absorptive surface-
coated sheet used in the experiments is described in
detail below.

A 0.6 mm-thick hot-dip galvannealed steel sheet (GA)}

10 with both surfaces thereof being plated to a plating
attached amount of 60 g/m’ per one surface was dipped in
an agueous solution prepared by diluting "FC-364S5"
produced by Nihon Parkerizing Co., Ltd., which is a
commercially available alkali degreasing agent, to a

15 concentration of 20 mass%, at a temperature of 60°C for
10 secconds and thereby being degreased and thereafter,
the steel sheet was washed with water and then dried.
Also, a 0.6 mm-thick aluminum-plated steel sheet (AL
SHEET) with both surfaces thereof being plated to a

20 plating attached amount of 60 g/m° per one surface and an
aluminum sheet (AL) were dipped in an aqueous solution
prepared by diluting "FC-315" produced by Nihon
Parkerizing Co., Ltd., which is a commercially available
alkali degreasing agent for aluminum, to a concentration

25 of 40 mass%, at a temperature of 70°C for 10 seconds and
thereby degreased and thereafter, the steel sheet was
washed with water and then dried.

On the plated steel sheet or the aluminum sheet
after degreasing, a chemical conversion treating soluticon

30 was coated by a roll coater and dried with hot air under
the condition of giving a peak metal temperature of 60°C.

In this experiment, "CT-E300" produced by Nihon
Parkerizing Co., Ltd., which is a commercially available
non-chromate chemical conversion treatment, was used for

35 the chemical conversion treatment. 1In the chemical
conversion treatment, both surfaces of the metal sheet

were treated using a roll coater and dried under the
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mg/m® in terms of the amount of Cr attached and the
attached amount in the non-chromate treatment was 200
5 mg/m® as the entire layer amount.

Furthermore, on one surface of the plated steel
sheet subjected to the chemical conversion treatment
(hereinafter this surface is referred to as surface a),
Coating Material 1-2 shown in Table 1 of Example I was

10 coated by a roll coater and dry-cured in an induction
heater using hot blast in combination. The dry curing
condition was set to give a peak metal temperature (PMT)
of 230°C. 'The chemical conversion treating solution and
heat-absorptive layer coating material were coated on one

15 surface or both surfaces as needed to obtain specimens.
The other surface (hereinafter, this surface is referred
to as surface b) was applied with color coating. In the
color c¢oating, an undercoat paint for precoated steel
sheets, "FL641 PRIMER", produced by Nippon Paint Co.,

20 Ltd. was coated to a dry thickness of 5 um and baked at

PMT of 210°C and thereon, a black metallic color topcoat
paint, "FL7100", produced by Nippon Paint Co., Ltd. was
further coated to a dry thickness of 15 pm and baked at
PMT of 230°C.

25 Details of each surface-coated sheet prepared are
shown in Table 11. In Table 11, the thickness of the
heat-absorptive layer is the thickness after drying.
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15 Same as in Example IT.

7} Electrical Conductivity Test

Same as in Example II.

The evaluation results are described in detail
below.

20 In the surface-coated sheet of the present
invention, when the metal stock sheet is iron-zinc alloy
plated steel sheet such as hot-dip galvannealed steel
sheet (Example III-1 of the invention), the emissivity is
more elevated and this is preferred. Furthermore, when

25 the metal stock sheet is a material having high heat
conductivity, such as aluminum (Example II-3 of the
invention), or a sheet obtained by plating a steel on
such a material (Example III-2 of the invention), heat
diverges within the metal sheet or on the metal sheet

30 surface to give uniform heat on the surface of the metal
material sheet and therefore, this is more preferred.
(EXAMPLE 1IV)

The method for preparing a heat-absorptive surface-
coated sheet used in experiments is described in detail

35 below.

On a sheet-like alumina-based ceramic (hereinafter

referred to as a ceramic sheet), a heat-absorptive layer
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15 O: [{(measured value of untreated sheet) -
{measured value of surface-treated sheet to be

evaluated)} = 4°C)

A: [4°C > {{measured value of untreated sheet) -
(measured value of surface-treated sheet to be

20 evaluated)} = 2°C)

X: [2°C > {(measured value of untreated sheet) -
(measured value of surface-treated sheet to be
evaluated)}]
3) Electrical Conductivity Test
25 The surface-coated sheet prepared was measured on
the electrical conductivity of the heat-absorptive layer.
The measuring method was as follows. The surface
resistivity on the layer surface was measured by a
resistance measuring apparatus (SM-B220) manufactured by
30 Toa Corporation, where an electrode (SME~8310) for plate
sample measurement manufactured by Toa Corporation was
fixed, and evaluated according to the following criteria.

O: The surface resistivity was 1.0x10° Q or less.
/A: The surface resistivity was from more than
35 1.0x10% to 1.0x10™ Q.
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610%& ()-4 shown in Table 12. In Table 12, all are the results in a
15 test using a sample obtained by coating a heat-absorptive

layer of the same conditions on both surfaces of a
nonmetallic sheet.

In the surface-coated sheet of the present invention
{(Examples IV-1 to IV-20 of the invention), the entire

20 emissivity measured at any one temperature of 80°C or
more is 0.70 or more in the wave number region of 600 to
3,000 cm™ and therefore, the heat absorptivity is high
as compared with Comparative Examples 21 and 22 where the
emissivity 1is less than 0.70. This reveals that the

25 surface-coated sheet of the present invention is suitable
as a heat-generating element cover.

When the heat-absorptive layer of the surface-coated
sheet of the present invention comprises 100 parts by
mass of a binder solid content, from 10 to 150 parts by

30 mass of a heat-absorptive pigment and from 1 to 150 parts
by mass of an electrically conducting pigment and,
excellent workability and electrical conductivity are
obtained and therefore, this is more preferred.

When the amount of the heat-absorptive pigment added

35 is less than 10 parts by mass (Comparative Example IV-

21), the emisgivity is less than 0.7 to give poor heat
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610%&' () - 4! Bxample IV-22), the electrlcally conductlng plgment

15 inhibits the heat absorptivity, as a result, the
emissivity is less than 0.70 to give poor heat
absorptivity and at the same time, the impact resistance
of the layer is greatly decreased, therefore, this is
improper.

20 When the heat-absorptive pigment contained in the
heat-absorptive layer of the surface-coated sheet of the
present invention is a carbon black having an average
particle size of 1 to 100 nm and the electrically
conducting pigment is composed of a flaked metal Ni and

25 chained metal Ni having an average particle size of 0.5
to 50 um at a mass ratio of 0.1 to 6, more excellent heat

absorptivity and electrical conductivity are provided and
therefore, this is more preferred.
When the particle size of the heat-absorptive
30 pigment is relatively large as in charcoal powder or
graphite powder (Examples IV-6 and IV-7 of the
invention), the emissivity is relatively low and this
heat-absorptive pigment inhibits the electrically
conducting effect of the electrically conducting pigment
35 to lower the electrical conductivity, therefore, the
heat-absorptive pigment is more preferably a carbon black
having an average particle size of 1 to 100 nm.
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(Example IV-11 of the invention), the electrical

15 conduct1v1ty decreases and when the mass ratio of flaked
metal Ni/chained metal Ni exceeds 6 (Example 1IV-14 of the
invention), the heat absorptivity is readily inhibited
and the emissivity decreases. Therefore, the mass ratio
of flaked metal Ni/chained metal Ni is suitably from 0.1

20 to 6.

When the electrically conducting pigment is
ferrosilicon (Example IV-17 of the inventicen), the
emissivity does not decrease and therefore, this is more
preferred. When the heat-absorptive pigment is not added

25 and only ferrosilicon is added (Example IV-19 of the
invention), the emissivity is relatively high and the
electrical conductivity is excellent, therefore, this is
preferred,

When an electrically conducting carbon black is used

30 as the heat-absorptive pigment, the electrical
conductivity is enhanced and therefore, this is
preferred.

The evaluation results of surface-coated sheets
different in the thickness of the heat-absorptive layer

35 are shown in Table 13. In Table 13, all are results in a
test using a sample obtained by coating a heat-absorptive
layer of the same conditions on both surfaces of a
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effect is obtained and therefore, this is improper.
15 (EXAMPLE V)

The method for preparing a heat-absorptive surface-
coated sheet used in experiments is described in detail
below.

On an alumina-base ceramic sheet, a heat-absorptive

20 layer coating material shown in Table 4 was coated by a
bar coater and dried at an ordinary temperature for about
24 hours. Details of each surface-coated sheet prepared
are shown in Table 15. 1In all of the surface-coated
sheets of Table 15, the same kind of heat-absorptive

25 layer was coated on both surfaces under the same
conditions.

The evaluation tests of each surface-treated sheet
prepared are described in detail below.

1) Emissivity Measurement Test of Surface-Coated Sheet
30 Same as in Example IV.

2} Heat Absorptivity Measurement Test of Surface-Coated

Sheet

Same as in Example IV.

3) Impact Resistance Test of Layer
35 Same as in Example IV,

4) Observation of State in Aging of Heat-Absorptive
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'bY'$g§é98?25 carbon having a particle size of 0.1 to 30
um per 100 parts by mass of the resin solid content and
in which the total of a carbon having a particle size of
less than 0.1 um and a carbon having a particle size of

0.1 to less than 50 um is from 10 to 150 parts by mass,

was coated to a dry thickness of 1 um or more, whereby a

surface-coated sheet having high heat absorptivity could
be obtained.



6109& ()-4! 610%& ()-4! 6109%& ()-4! 610%& ()-4! 610%& ()-4
610%& ()-4....... xV449Q 6109&' ()-4! 6109 ()-4! 610%& ()-4! 610%& ()- 4!
610%& ()-4! 610%& ()-4....... xV449Q 6109%&' ()-4! 6109 ()-4! 610%& ()- 4!
6109& () - 4! 610%&'() 4l 6109&' ()-4..//1/1/x\8649Q 610%&'()-4! 6109& () - 4!
6109& ()-4! 6F A6 HOVR M T6E00R () - 4
610%& () - 49Qbz gt'SK)// /11 ] xa 103/&( -UQ B10%: () - 4!
610%& ()-4! 6109 'Y am LOY&] () < 1 vanll B0 ()| 4!
610%& ()-4Q 6109& 8§5§ ‘3’-54 .%fbo%?l)?i 5% 6/ 9/ ;
/=1 @xVA4! 1 61098 610%& () - pQ || 61L0PA (] -14!| §LO% () - 4!
610% ()-4@ B n/ﬂymm 5100 ()14 1 Oﬁ()' L6109 () - 4!
610%& () - 4! 639%&(? 4 1 [ 3] K] j MKV 1 610%8 [( )| 49GQbz  #;
Sk) K/ L/ M N O BT fl 61008 () - ¢ DOR! () 4 BILOOE () - 4
giggﬁggg-jl 6%?@/ @)&4; caéf%‘%c:sz BA1Q [<6 TDZR > (4!
6109 ()-4b/ e 'f?l/@f‘i/o%r/f@ xVan! | ploYR () -4!| g10%& () - 4!
S100@: ()- 4y} 1115 bl z84bobe| P ol | daopd (yar
' - DZ ' - 4! 3 -14!
610%&'()-4!y 6109 )4%4 %%g% '><45{ %1%% ) s AL, 610%&: () - 4!
610%& ()-4! 610% €)> 4! IR () - A R4S q10%& () - 4!
6109k ()-4! 610%8 O)- 4! | 6[LOPR] () - k! 610%&: |()- 4/ /1l 1|/ | e449Q)
6109& ()-4! 6] 0 () + Al 610MR (]) - A100R (]) -la1
6109 ()-4////j Med 6109 () 4| 610 t:1SK) /| 11 1Y 1) Qs 61098 () - 4
610%& ()-4 610%& () 24 6100&l A )< ' ' QA
610%& () -4/ /11111 En 6%%?9?% @-"4"6&9 ) - 4
610%& ()-4 610%& (*)a4 6ILOVE| ()-W/Y 1)/ 1)/ id 6109 |()]-4 §10%& () - 4
610% ()-4 6109& ()-4 6LOVE ()-% BL0%& |- 4 GLOYR I()]- A7 7T T[] Wi Q4!
610%& ()-4 610%&+ p-29Qnz| ¥ SK) /| /1 /] 1|/ Q4!
%8'; CIC OOI0ICI0IOIX X |0 [X|x|O[OC|0jx [x
a4
:E‘
=3 Noin|w|CIO |9} |W ]| I io v |[Wn
- [~ || (~|~|@0|0|h|~1W0 |WO|o Oig ||| |[=r |
@ slole|s|alalo|e|als|ale |slals|s|s|s]|s
[E
3
. l
od%¥ e |9/%|9/9/98lealgelge {g8/gg)/8/8/g
Bl T2 L |nlwlw|w|wlvlvlvlvlvlv|le |vlololololee
g "F
g‘.
] o E A N EA L 1 A S B A A I EA
@ SIRIEN R EAT LY R 108 108 A 08 03 108 10 0 a0 o
p e e R e Tl
> . MiRgk IR s s aidedrd gigiglalaleid
3 : SIB1B18|181018(813/8|g1 [glgleigigie|s
ko 2E40E 88028 8)99\8 881890888
7] o]
4 glelgislsls |21\ 228 | 2|2 8|28\ 2|
| aFbab Eel b Ee e e G B B bR bl A e
0 S18(818(8I818i%8|8 s|g|a |o|s|s|a|n|d|w
< olofololofo|o(c|o|§|8(S |8|813]8(3(51S
s T EITRIEEIRSRRER FREITRET
2 dididididl il P I I T FA S N R
o 83 5el95Zal B8 |50
— @ oo o | HA o K~
4% DEIHEIRE 4E BB
= & g nal2G 38 6 |§8
3 g 2 ax 8olax| B |@X
[




610% ()-4 610%& ()-4 610% ()-4 610%& ()-4 610% ()-4 610%& ()-4
6109& ()-4////////nQ4l 610%& ()-4 610%& ()-4 610%& ()-4 610%& ()- 4
6109& ()-4 6109& ()-4 6109& ()-4////////nL/! 610%& ()-4! 610%& ()-4
6109 ()-4 610%& ()-4 610%& ()-4 610%& ()-4 6109%& ()-4////j ML/ 1
6109& ()-4 6109& ()-49Qbz #;Sk)//// /111 mQB7 610%& ()-4 6109%& ()- 4
61098 ()-4 610%& ()-4 6109%& ()-4 610%& ()-4 6109%& ()-4///1111/nQa!

6109& ()-4 610UZNAMPLEIIPR ()-4 6109%& () - 4 6109& ()-4 610%& ()-4
610%&' ()-4////////nLI( 09 ()4l 610%& -4 6109 Q 4 6109 Q
610% ()-4 610%& ()- zfi%%% ‘§ %‘?’f/?f?{}ilﬁfo 6?0%3?)9 SEEGHR AL 59@624 #;
Sk) / 00000202%5;@2:?% (Dhel SRR Hs 616€ /d’iéc)rélbédlog./& ﬁ};—tgfg.ég%&o(w)
6109%&'
610%& 8 4 610% () ij%%)/%% 011%‘30@#{%% Bﬁﬁg%ogﬁﬁL%’P @W&a€)1°ll base
61098 ()-4 610%&sAn 4 henovigngfter cuob@r ¥9d 4t6189@Ra(pldstic sheet),
610%& () - 400001cM&rtLl/nf MO {31 15 AT §dad B %ﬁfﬁ%%gog@ Phagittin
610%& ()-4 610%& () 6 0%&' () Egf:igji,m/e& r A edBied RiA 56100 4
Bk vt sl
gigég 8 j giogd@wy{glw«%ﬁaw 610%& 610%&% r4/ 000%059. v j
e i iSe b o mm%‘éf)fﬁg‘?’i?/&(;"’Ség%agwiafégz%ﬁ)@ﬁ
gigojg' 8-4 gig%@éﬁpé %&g %)&@(& f%;4 6109& é%; g (C%i fac
610%& () - 4@A0 D6’o YR FL08RE (§ %‘io% OLh BYBERCEF- 4
610%&' ()-4 610%Rd4E)- 4£hE] GHRle( cm@o | Mtn(4! glog/&l ()- j 6102/% ()_jQQoz
#; SKk) KOLOMDNOCOPOQORRRQA, &%&A& G P (s OLPXE L& 881048 L)t
O prepared are described in detail below.

15 1) Emissivity Measurement Test of Surface-Coated Sheet

Same as in Example IV.

2) Heat Absorptivity Measurement Test of Surface-Coated
Sheet
' Same as in Example IV.
20 3) Impact Resistance Test of Layer

Same as in Example IV.

The evaluation results of each surface-coated sheet
prepared are shown in Table 16. Even when a plastic
material such as resin is used for the base material, the

25 surface-coated sheet of the present invention is
effective in the heat absorptivity and is suitable.
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Invention
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GI: Hot-dip galvanized steel sheet (Z212)
GA: Galvannealed steel sheet (F08)
20 AL Sheet: Aluminum-plated steel sheet (amount of aluminum
attached: 60 g/m® per one surface)
SUS: Stainless steel sheet (SUS430, surface bright
finish)
In this experiment, "ZM1300AN" (hereinafter referred
25 to as "chromate treatment") produced by Nihon Parkerizing
Co., Ltd., which is a commercially available chromate
treatment, or "CT-E300" (hereinafter referred to as "non-
chromate treatment") produced by Nihon Parkerizing Co.,
Ltd., which is a commercially available non-chromate
30 pretreatment, was used for the chemical conversion
treatment. In the chemical conversion treatment, both
surfaces of the metal sheet were treated using a roll
coater and dried under the condition of giving a peak
metal temperature of 60°C. The attached amount in the
35 chromate treatment was 50 mg/m’ in terms of the amount of
Cr attached and the attached amount in the non-chromate
treatment was 200 mg/m® as the entire layer amount.
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15 thereon, a white topcoat paint, "FL3510", produced by
Nippon Paint Co., Ltd. was further coated by a roll

coater to a dry thickness of 15 um and baked at a PMT of

230°C. For the clear coating material, FL5000 CLEAR
produced by Nippon Paint Co., Ltd. was coated to a
20 thickness of 3 um. Here, the primer coating material
"FL641 PRIMER) for the color layer layer used in this
experiment was, when the coating material was applied to
a metal sheet subjected to chromate treatment, a chromate
type having added thereto 48 mass% of strontium chromate
25 based on the resin solid content or, when the coating
material was applied to a metal sheet subjected to a non-
chromate treatment, a non-chromate type having added
thereto 30 mass% of calcium silicate was used.
Details of each precoated sheet prepared are shown
30 in Table 17. 1In Table 17, the thickness of the heat-
absorptive layer is a layer thickness after drying.
The method for preparing a refrigerator used in
experiments is described in detail below.
The metal outside plate of a commercially available
35 small-size refrigerator was disengaged. Thereafter, the
precoated metal sheet obtained above, which was cut and
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the metal sheet. The standard bhlack body used here was
prepared by spray-coating "THI-1B Black Body Spray"
available from Tacos Japan (produced by Okitsumo) on an

20 ircn sheet to a layer thickness of 30+2 um.

The emissivity was measured on Surface a of the
precoated metal sheet prepared.
2) Test for Measurement of Temperature Inside
Refrigerator
25 The refrigerator prepared was operated under normal
conditions by turning on the power source and 24 hours
after the start of operation, the temperature in the
vicinity of a motor as a main internal heat source was
measured by a digital thermometer. Here, the temperature
30 at a position 5 cm distant from the motor was measured.
Also, the temperature inside a refrigerator fixed
with a conventionally used metal outside plate
(conventional metal outside plate) which had been
originally fixed to the commercially available
35 refrigerator was measured under the above-described
conditions. This temperature was compared with the
measured temperature of the refrigerator evaluated and
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tester such that surface a became the protrusion, a tape
peeling test was performed.

20 The cutting to form sguares, the pushing out by
Erichsen and the tape peeling were performed according to
the methods described in JIS-K5400.8.2 and JIS-K5400.8.5.

The evaluation after the tape peeling was performed
according to the figqure in the evaluation example of JIS-

25 K5400.8.5. The rating was O when the score was 10
points, /\ when from 8 to less than 10 points, and X
when less than 8 points.

4) Workability of Exterior Plate of Refrigerator
When the precoated metal sheet prepared was worked

30 into the outside plate of the refrigerator, the layer
damage state of the worked part in the Surface a side was
observed with an eye and evaluated as follows.

O: Coated layer was free of cracking or peeling in
the worked part and had good appearance.

35 A: Small cracking and peeling were generated on the
coated layer in the worked part.
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electrical conductivity of surface a. The measuring

20 method was as follows. The resistivity on the surface of
the metal sheet was measured by a four probe method using
a resistivity meter "Loresta-EP/MCP-T360" manufactured by
Mitsui Chemicals, Inc. and evaluated according to the

foliowing criteria.

25 O: The resistivity was less than 0.1x107% Q.
/\: The resistivity was from 0.1x10° to less than
1.0x107" Q.

X : The resistivity was 1.0x10™7 Q or more.

7) Test for Examining Change in Aging of Viscosity of
30 Heat-Absorptive Layer Coating Material
The heat-absorptive coating material used in this
experiment (a cocating material selected from Tables 1 and
2) was diluted with an organic solvent (obtained by
mixing SOLVESSO 150 and cyclohexanone at 1l:1 by mass) to
35 adjust the entire solid content concentration (N.V.) to
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parts by mass of the binder solid content,

of the heat-absorptive layer is 0.70 or more and

therefore, this is preferred.

In the case where the

amount of carbon added is less than 10 parts by mass
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- the refrigerator of the present invention, a heat-
absorptive layer having an entire emissivity of 0.70 or
more in the wave number region of 600 to 3,000 cm™ as
measured at a certain temperature in the range from 80°C

10 to 200°C is coated on the inside surface of the metal-
made exterior plate, whereby reduction of the temperature
inside the refrigerator is achieved. 1In the case where
the emissivity of the heat-absorptive layer is less than
0.70 (Comparative Examples VII-15, VII-16, VII-18 and

15 VII-19), the internal temperature of the refrigerator is
not greatly different from that of conventional types and
therefore, this is improper.

When the heat-absorptive layer coated on the outside
plate of the refrigerator of the present invention

20 comprises. from 10 to 150 parts by mass of carbon per 100

the emissivity
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VII-8 and VII-9 of the invention), excellent corrosion
resistance is exhibited and therefore, this is preferred.
In particular, when ferrosilicon is added (Example VII-7
of the invention), not only the corrosion resistance but
25 also the electrical conductivity are excellent and
therefore, this is more preferred.
When the heat-absorptive layer coated on the
exterior plate of the refrigerator of the present
invention comprises from 1 to 20 parts by mass of a

30 carbon having a particle size of less than 0.1 um and
from 1 to 140 parts by mass of a carbon having a particle
size of 0.1 to 50 um per 100 parts by mass of the binder
solid content and the total of a carbon having a particle

size of less than 0.1 um and a carbon having a particle

35 size of 0.1 um to 50 pum is from 10 to 150 parts by mass
(Examples VII-20 and VII-21 of the invention), a large




Y 10%1°& ()-] @0%1°& ()- = 10% 1 & ()-

C10% 1° & () - L0LOUWMANKXXZX6AL0! , 1 0 9$109%& ()-!0 LVSL0%(Y& ()- ! HLW10% °
& ()- 8 HVS10%& ()- & T LVB10%e$e& ()-  10% 1' & ()- dXYYZ72ZZzY8ALO! 8
HO5. " 10948 ()-T HO5."10% & ()-T!8 05." 10%9&-()-T , S10% 1" & ()-& ? XHO
9$10%' ()- F QHO 9$1004& ()-ZZ[ N[O P[Q X[i [ SROO! 10%& ()- -

i c 109K& ()-1018101101 8 085 10%& ()-J-! HOE5 10%} '} & ()-J! 065

10%b& () - Ji [[ambpm{czgéR@@IrbﬁnQdmm in -the® MHOB-09bkoBptive layer
H9$10% & () Bgtig%?xg%alis‘go@lt ofg%]n%/&l'{e%?‘sﬁz %r e o ?tlng material

10% & () - ms_x_vU5 | P10%+Z&

__._______

66100@+28&" () - (13" 1e9@+2devatero onmklp@;fe)preferred

x_y z {_|_} ~__t X<5th81Q‘i%+%&t@n%€H szg%@& (ﬁh@&éfﬁﬁ&@f@@cé) 026+ Ra09Z+Z
& ()-26] PLOYZ+Z& () Plo%z+z& 4 | PLOYZ+Z8&' () - tX<50' gplo%z+z
& ()-26| PL 00/<z+2&9%)?ﬂ§6 F’f@%%& FPIRRE+TRAV L5 62P P10YZ
+Z&' () - 26| P10%r&&tfnpn26before tXebhle ﬂﬁv@ﬁiﬂi@f/iﬂ&éitéﬁ | P1O%Z+

Z& 26| P10%Z+Z2&' 0+Z8& 261| P10%Z+Z 2 P10%7+7&
Ut Pioo e (FEoBLbRDG RRBeEs 5 A ﬁf@v}% A Sl RS L) e
SVgSSG __ aOYIeZ8rEre20AIBYG A BriseaIdROVINER, (95 QORISHTOZE. () - 261

& () 56| PLOVEIAL LY 36| Brova ittty Dbl Bt o b PR sl BiRhe -

& () - 26101097 +rBxep26| PROPE+ERe( in¥ent ion)X<0%er 281 9s 26 RIDOFeZEY ($r26| P1
0%Z+Z& () - 26I F’%Qﬂéé&ﬁ)cg%%%%ﬁ&r() 2] 1RMHLFHZ & Hdra :?@Aflé’o/ﬁzdf@ésian%l P1
09%&Z+Z& () - 26| PLOYZ+Z&' (). - 26| P1O%Z+7& () -

>VgSsG Exe PPT@W+2&V( Pe| pf@@‘@rmd(:) 2 QP IIveRrAE § )tlz%aﬂimrab/z#?& ()-
26| PLOWZ+Z&' () m3bkPho¥EE£&el) tREGNPLO WhrdRatle AHRNEN &I )v LBy _of t X<| P
109Z+28& () - | P10%&Z+Z&' §£ )2‘6 | P10Y z& ()-26-| P1O%Z+Z& () - 26| P1LO%&Z+Z& () - 26| P
109Z+Z& () - 26| PABIERZEER aéePE? 178 () - 26 t X<| PLOY%&Z+Z& () - | PLOYZ+Z& (
) - 26- | P1GYZ+Z&( EXARBLEPYAYTHZ& () - 26| PLOYZ+Z& () - 26| PLO%&Z+Z& () - 26| PLOYZ+Z&

'l(g'%l PLOY+Z& () - 2Remet WYl BLLE1ER 0120 Y MR A& (s AR E103% 48 () - 26
>\VgSsG_ shegezeseR10% ezgel) neeEsPiG@eat niber’ | iRl ezl (Ye LB&| P10

+Z& () - 26| PLOYZ+Z& & 109Z+Z
& () ()26| P|10%2+z& ( éées% %gé/g%gé l%’?i fgﬁ%%& )O(f)zéﬁ%b 961573”’?*&?*% ;(‘%%cf’glowu
& ()-26| PLOYZ+7Ree}-28d a magnpﬁezm| 2 @W@&e(e)t,za mm%qufzwmoo/mz&
()-26| PRQUZ+Z2& éi)’e26&:8&9%32&&&3%P%@f&%hz&n( Jra20leP U0 Yt/ & LA £ £

+Z+| P10%&Z+Z8& ( P109Z+Z& () - 26] PLOYZ+Z& %1) 26| P10YZ+Z&' 2@ 13cyz+z&

- 26| PLOYZ+2& (}2BefPabeF+2RA($fragd at an orgipepyodErperat 1Mo t'() 2
6| PL09Z+Z8&! () - 26| PAOYE+Z8DE} a26EPOAYEAZE (s):—rZ&chL@?zﬁtéﬁl (Shre28] RIOIEENZRY () - 2

| & >\VgS +7 P 6| )20 . an e tX< &
>VgSsq P10%&+ &%ﬁ) g‘%ﬁi@?) 1 /F(E% NS (55%%%% Tf@(e) | Biow+ze
() - 26| P10W+Z€J%?Y26P%©W+Z&n 12663‘5 the' suxfage-coated sheets of
>VgSsG BLOYZ+ 6| PLQYE+ZE& ()16 0 I.RL ) VZ+Z&
phaes g%owé%}g%eg lglg% %g );hé EE&Q@E& @f%@a@ LAY a8 v 2 6l RAGVZ
>VgSs§ PL0%Z+282%) cg#@qo%g@:p) spgf Pgswmzae(r) J:@@| BRORY £22 )t X8I P109Z+2&
' ()- 26| P1O%Z+Z& () - Ql@épé%@ﬂrz&lb)l Eélsts S£&e¥¥ht )fsﬁr&ace treated sheet
>\gSs| P109%Z+Z& r(( %PIOO/(Z+§ é% %6% ggg & %é “““ 0S7 &
>VgSs| P100w+Z&PY§PBES T PABSISRC T DSE| PROSERE: SY|-PLOYZ+28& () - 26| PL0YZ+Z
& () - 26| PLOYZ+ZR: {3226t SHOAE+EL £NiBEiVALY H:‘fZ‘SS‘ré‘aE‘et—Kéa&ed Sheet
>VgSs| P%g%uz %% % + 109Z+28&' () - 26| PLO%Z+Z&' () - 26| PLOYZ+Z&' () - 26| PLOYZ+Z&
() - 26| PI0%YZ+2& BT PLOYZ+Z& ()-2656 789 : : < tX< &
>\VgSs| PL0YZ+Z&' () - 2642 08@+£8' EXamplP10VZ+2&' () - 26| PL0%Z+Z&' () - 26| P10%&Z+Z&
( )ZGFgllg(}/gfg;Zfa { )H%@{ PARYE#E81 {1 t ¢OfteasArbnBnY VREBLOWE+ 4 pkcalldohda 2& ()
>\/gSsGB' C' D E i &pH Matxeyayg () - 26| PLOW+Z& () - 26| PLOYZ+Z& () - 26| PLOYZ+Z&
() - 26| PLOYZ+Z&' () - 264R4 09@+Z& ﬁag | B199+Z8& () - 26| PLOYZ+Z& ()-261 "I K LM
N O P tX<Z+Z& %k QBEJFPN%Z& (%1 P10VZ+Z& 8” 26| PLOYZ+Z& () - 26| PLOYZ+Z& (
) - 26| P189zZ+z&' #HoBesRsE§006| PRBYZRZ&LEYES6P Q R S T U tt X<Z+Z& () - 26
| PLOYZ+Z&' () - 26| P1OS&d & ¢ ) i ROERAMYT&Z84( ) - 26] PLOYZ+Z&' () - 26| P1OYZ+Z&' () - 26
. vATgoas ) 18 L XaMpLe fen c ) : & V) oet
g () WLkl LU Qs 0 2
>VgSsq T\ b t X<0WZ+Z& () - 26| PLOYZ+Z& () - 26| PLOYZ+Z&: () - 26| P10%Z+Z
& ()- 26| P10°/<Z+Z& () - 26| PLOYZ+Z& () - 26| PL0%Z+Z& () - 26| P10%Z+Z& ()-26b ¢’ d e
f g h it X<00Z+Z& () - 26| PLOYZ+Z& () - 26| PLOYZ+Z& () - 26| PLO%Z+Z& () - 26| PLOY&Z+
Z& () - 26| PL09%&Z+Z& () - 26| PLO%Z+Z& () - 26| PLOYZ+Z& ()-26i "j k' | m t X<09%Z+Z& ()
- 26| PLOYZ+Z& () - 26] PLOYZ+Z& () - 26| PLOYZ+Z&! () 26| PL09Z+28 () - 26| PLOYZ+2& ()

v L O E™A PN\ Sy | o~ o



>\VgSsQq P10%Z+Z&' () - 26| PLO%Z+Z&' () - 26| P1L0%Z+Z&' () - 26| PLO%Z+Z&' () - 26| P10%Z+Z&
"()-26| PLO%Z+Z&' () -26ddddd! d#d_7?| &

>VgSsG{ P10%Z+Z&' () - 26| P10%Z+Z&' () - 26| P10W+Z&' () - 26| P1LO%Z+Z&' () - 26| P10%&Z+Z&
"()-26| P1O%Z+Z&' () -26#d%l' d)d_?| &

>VgSsG| P10%Z+Z&' () - 26| PL0%Z+Z& () - 26| P100/<Z+Z& () 26| P10%Z+Z&' () - 26| P10%Z+Z2&
'()-26| P10%Z+Z& ()-26)d*d, d-d. dvZ>"_?| PL0%Z+Z& () - 26| PLO%Z+Z& () - 26| PLO%Z+Z

& ()-26] & Coating Material

>VgSsG d/ d0d1d2d3d4 1 & 6- ] P10%
2428 ()- 26| P10%2Z+Z %%g%a%‘g %’%é% % E{%@ézéﬁﬁgseﬁé%%@%&(%@ 46d7
d8dod: d: he aluminum alloy sheet or magnesium alloy sheet was
d<dt X<| PLOYZ+Z R0 6 26| P109Z+Z&
() - 26I P10W+Z%V8 d26| Pl/glt;%ftz%( ’ipléfg%lz 8%&)}32%&511@"{% é%t ;<<| P|10(VZ+Z& (
) - | PLO%Z+Z&' () 526 APPEGIREAEE (9 *Pi FIRELYE 26pPeDo+78& () - 26| PLOYZ+Z& (
)ZGZFLi’(l)g/;/fzé&( § ) Zéflﬁ@%ﬁﬂam@ @AdLHEFAYa £ 4 0K+ £fe( L1 ARl RLRY &R 14&,() -
>\/gSs GFdHdJ dLARABERD ©F PEORESZST )2 Db 19aat avas - 9B T yeR+ ¥4'th) 2P EPE0IZ+2Z
& ()-26| PLOYZ+3A&d( )ev%ejuaMtZ& fhe 2@:&&&9@%&(% 26RRdEdyaxdédyd”d_?| PLOYZ+
Z& () - 26| PLOYZ+Z& ()I 26, Pl YZ+Z&' () 109478, -26%P100 +Z8& ()~ 26] PLOYZ+
7& () - 26| PLOYZ+2& ()2%6 di B R+ (59 BBRPI0SR2EEY( ! ?SFplocVz
+Z& () - 28] PlO%@fE&a(r)e&@rﬁl@i@-EZ&k(@dzm FHI&G)WJ&-]Z&beéleQN P109%&Z+2& () - 26j dkdl d

ndndvz>" _? P100/<Z+Z +7

>VgS\s/Gndod|pdqdr dsdt dudt %%%%&%%éé% %’3}2%’&' 85;14)"6‘%% b gase E£2589 P10%
Z+7& () - 26| PLOSRERE Of- ZEIePTIEBETE ( nmmmwa&uege)te@q:mnpmz& Lpye6udvdw
dxdydzd{ d| dt X<{481@%Zté§ap(r)lsle%1@%h2& (Ds 28y éf’ &QSQG&F’%OJ%%%&() 26|
P10%&Z+Z& () - 26L1P100/<Z+Z& () - 26| PLOYZ+Z& () - 26] PLO%+Z& () - 26] df d~dddt X<| P10%
Z+Z& () - | PLOYZREZLOp- 26 DARI0YL7& i(2e 26 | lmm/zamm (0 - ROIRPLOBE+ZLOM) 1 2606 P10%
2128 () 0] PLOYEZE, ()20 PO 28 0 | ENh g, (0 20, Flpogee O
>VgSs Gddddddddp Xs0%E+28' (i 2erPLOW &% Hs) RO REWIZ & Ke - 264 PA0ETZE () - 26|
P109%Z+Z& () - 26| P1O%Z+Z&' () - 26| PLOYZ+Z& () - 26| PLO%&Z+Z& () - 26ddddddddt X<09&Z+Z
& ()-26| Plocyz+zan(i)?nzeﬁpﬂo%+zv&l@ﬂl 2é|eP 1Yz &1 )2 26} HaenZhZeing - 26| PLOYZ+Z

& ()-26| PLO% | 2 ( ) ;26| P1
09Z+2& () - 26|P%%&%éz%g(?kggzé%%%%ﬁkﬁ%ggbg;é18é§%§§ % é%%$%82§ﬁ§§%) 26| P1
09Z+Z8&' () - 26ddgdey Ve B1@%&+Z&'¢( -, 26 Rl GY 1b& i(9) f&%nlﬂk9%§§255d) 2Bt s &
>VgSs Gddddddddt X<09&Z+Z&' () - 26| P1OY&Z+Z&' () - 26|P10%Z+Z& ()- 26| P10 Az+z&.(§ 26
P109Z+Z&Y( ) - 26mpae%2wz& GpazeﬂPL©%Z+E&w(ﬁﬂﬁMﬁHHHH%ZfZ&:Knﬂﬂﬁﬂdddﬁdddtx<0%z+z
& ()- 26|P10%Z+Z§ %%b P09 % % g %z+z§3é2 26| A%ﬁi& ()- 26| PLOYZ+Z
& () - 26| PLOYZ+28EE Y36 P PTHY $2§ Pa5& £y ) Yow+z8& ()- 26| P1
0%Z+Z& () - 26| PADS@*Z&L () 26 PLAY bESOP)-adGleRL0%Z+Z8& () 26|P10%Z+Z& ()-26| P1
09Z+Z& () - 26dddddvz>"t X| PLO%Z+Z& () - 26| PLO%Z+Z& () - 26| PLOYZ+Z& ()- 26| &
>VgSsGddddddddt X<| PLO%&Z+Z& () - | PLO%&Z+Z&' () - 26- | PLOYZ+Z&' () - 26- | PLO%Z+Z&' () -
26| PLOYZ+Z& () - 26| PLOYZ+Z& () - 26| PLOYZ+Z& () - 26| PLO%Z+Z& () - 26ddddddddt X<| P
109Z+78&' () - | PLO9%Z+Z& () - 26- | PLOYZ+Z&' () - 26- | PLO%Z+Z&' () - 26| PLO%&Z+Z&' () - 26| P
109Z+Z& () - 26| PLOYZ+Z&' () - 26| PL0%Z+Z& () - 26dddddt X<| P10%Z+Z&' () - | P1LO%Z+Z&' (
) - 26- | PLO%Z+Z&' () - 26- | P1LO%&Z+Z&' () - 26| PLO%Z+Z& () - 26| PLO%Z+Z&' () - 26| PLOYZ+Z&
' () - 26| P109%&Z+Z& () - 26dddddvZ>"t X| PLO%Z+Z&' () - 26| P10%&Z+Z&' () - 26| P10%&Z+Z&' () -
26| &

>\VgSs Gddddddddt X<| PLO%&Z+Z& () - | PLO%&Z+Z& () - 26- | PLOYZ+Z&' () - 26- | PLOYZ+Z&' () -
26| P109&Z+Z8& () - 26| PLO%Z+Z& () - 26| PLOYZ+Z&' () - 26| PLO%Z+Z&' () - 26ddddddddt X<| P
100Z+Z&' () - | PLOYZ+Z& () - 26- | PLOYZ+Z& () - 26- | P1LO%Z+Z&' () - 26| PLO%&Z+Z&' () - 26| P
109Z+Z& () - 26| PLOYZ+Z&' () - 26| PLOYZ+Z&' () - 26dddddt X<| PL0%&Z+Z&' () - | PLO%Z+Z&' (
) - 26- | PLO%Z+Z&' () - 26- | P1LO9%&Z+Z&' () - 26| PLO%&Z+Z& () - 26| PLO%Z+Z&' () - 26| PLOYZ+Z&
' ()- 26| PL0%Z+Z& () - 26dddddvZ;: | PL0%Z+Z&' () - 26| P10%&Z+Z& () - 26| PLO%&Z+Z& () - 26|
&

>\VgSsGddddddd_?| P10%&Z+Z&' () - 26| P10%Z+Z&' () - 26| P1OY%Z+Z&' () - 26| P10%&Z+Z&' () - 26
| PLO%Z+Z& () - 26] P10%Z+Z&' () - 26| P1O%Z+Z&' () - 26dddeee

e_?| P10%Z+Z& () - 26| P10%Z+Z&' () - 26| PLOY%Z+Z&' () - 26| PLO%Z+Z&' () - 26| P1O%Z+Z&' ()
- 26| P10%&Z+Z2&' () - 26| P10%Z+Z& ()-26 e

eeeeee_?| P10%Z+Z& () - 26| PLO%+Z&' () - 26| P1O%Z+Z&' () - 26| PL0%Z+Z&' () - 26| P10%Z+
Z& ()-26| P10%Z+Z& () - 26| P1LO%Z+Z&' () - 26eeee

evZ>" _?| P10%Z+Z& () - 26| P10%Z+Z& () - 26| PLO%Z+Z& () -26] & >VgSsG

el e" efteSe%e&e’ et X<| P1O%Z+Z&' () - | PLOY%Z+Z&' () - 26- | PLO%Z+Z&' () - 26- | PLO%Z+Z& ()
- 26| P10%&Z+Z&' () - 26| P10%Z+Z&' () - 26| P10%&Z+Z&' () - 26| P10%Z+Z&' () - 26' e(e) e*e+e, e
-e. et X<| P10%Z+Z& () - | PLO%Z+Z& () - 26- | PLO%Z+Z& () - 26- | PL0%Z+Z& () - 26| P10%Z+Z
& () 26| P100/<Z+Z& () 26| P100/<Z+Z& () 26| P100/<Z+Z& ()-26.¢e/ e0e1e2et X<| P10%Z+Z&

T™NA F\(\/~y . w— o~y T™NA F\(\/~y _ w— o~y T™NA F\(\/~y _ w— o~y PNl A NS~y e~y N O NA NS~ e~



oA NN

5&mM0% & ()-5m0% & ()-5m0% & ()-5m0% & ()-5m0%
5gK+mLl0% & ()-5ml0% & ()-5m0% & ()-5mo% & ()-5ml0%)
5ml0% & ()-5 "#9% hgK+ml0% & ()-5ml0% & () - 5ml0%

5ML0% & () - 5rrfL0%] & () mapzn] & () 5' () * +pT8hMLO%J

N

10%

%

O (N _LE Al NOL
R L A

LO jo]

59/)
' () -|5mL0%

() - 5MLO0%J

&Ml 0%l

a 1

) 45mML0%

'1() - 5MLO%J
'(() - 5MLO%
] &mlovd
- 3mL0%)

(
i_

e

a

s

.

P4J &L0%)
) 15ML0%)
1 5ML0%)

> 0%

|
m

=

O

o]i5
fon Y an
O

ELI

Oﬁﬁ

oy
5 <3
=Y
\'!ﬁv
ﬁ\o|
0O

o
T

.F_Ibl "

mL(9a
1) {51 LomLo%
{5ML0%J

1() - 5mMLo%

5mL0%)
() - 5MLO%J
() - 5MLO0%J

=B e.r\

O
o1

Y (el

0,8b oy | <= 53 .
A

065

®)

i
o0
i3

)

P00 &

%' () - 5MLO%)
R! () - 5MLO%)

> &' () -5mL0%)

() - 5mML0%J
4

e
=

0B
e F| Ro POXTT

2y
=0

r—fm_!\_/vvr:l
Iﬁf‘h)-\
oB! g 0 T
R U5 I S 0RER0 R0

Ororvy <o

OBt ]9 ' 0RIRo Ro

=

e A OT R0

1

an

mL0%J
F5 ttX<
F 5mL0%)
() ke
0%

A1~ (J Qohuﬂ\"‘

]

roeab!.

N
4

F

A5|um 1
=Y

¥ 2

Qo €5

T Qo°

T

= o3 S0
i

MatBria@l 493 OO

/ fg

2JOOC ng

S

(=)
o -

é\_ﬁ-ﬂﬂ\\_—

—

& g @

N~}
z

PTEg A
;2@12?4501@,\

=)

4

a4 - &
rialo £70OT

L 4§§L,29 3

S

LYY 4- %o

roal> 4=

,\
=
=

o

\/
4

rial

g.‘

o)

n

&' () - 5mL0%)
& () -5m0%
L 5789: T8t X<
L 52ML0%)

S

o=
Mater

Sv U1
=

‘.’E_‘fﬂ_ﬁ Ea&i..
B
=3

o= =

§qati:;1g'1~5t@ia
tron

RLTALYS pate
,~C0aﬂ.§ Mate
SBting-Nated ey
Edatth

) 26_"‘9?

=

() - 5MLO%J
04
%

() - 5MLO%J

&

2
(

== 0o

YR | Coating MefesSal 4-3¢

JIIIH g

,__.
D

D
N~ (1

3 A Ecea

I@-‘l‘-G:

FLF<5 ) PC& by ng Batesia

JIOI-3 | —CGhdin
SIEL S} oCeatdng Make

Y';IiII "&/-: ,-C-:oatél

(&
=1
yrTe

o1 01 01 O
) e
R0 R0 S R0 R VIRS

o
.3\ 23
B ampdi]
&nfentign

1 éqllé

/-:WPI:-%
~+ 1 ~m

(@]

1
e & VIR 17

xa 'g@;

'\)-5n110%1

?,0Mt X<J
- 5MLO%)
5ml0%J
-5mM0%

- 5pPOt t X<J
nML0%J

Y () - 5mL0%d

-51 L, nl0%

| LOJ &M0% & () -

& ()-5mo%w & ()-

& ()-5mow & ()-

& ()-5mowd & ()-

& ()-5mov & () - 5rt%—&
& ()-5mo0% & ()-priiow &
& () - 523456789t X<|J rr%m(/%-mSn
& ()-5m0% & ()-|5ng 6o

& ()-5mo0%d & ()-5ng&o

& () - 5>?ADpPOt t X<}1_ &l %1
& ()-5mo% & ()-[argou & o
& ()- 5KLM\IO°QR>tXJ*&m1:ILF‘/,'¢]
& ()-5m0% & ()- %ni@%«;&a
& ()-5mo% & ()- n%ﬁ?ﬁ%
& ()-5mo% & ()-{57 ?
& ()-5mo% & ()-[5nM0% &
& ()-5mMo% & ()-5ns &
& ()-5txyz}~kQ J mlcz%i&(
& ()-55mow & ()-5%&@%}
& ()-5m0% & ()-[5mEoda &
& ()-5m0% & ()-|5ml0% &
& ()-5pT4l PAJ mlQ% &4 ) -5
& ()-5mo% & ()-|5mMeuw &
& ()-5m0% & ()-5ni@%w &
& ()-5gK+mo% & |() - 5rL0%
& ()-5mo%w & ()-[FOBGRFmML
& ()-5mo% & ()-5mLof &
& ()-51 LOmM0% & () S5¢mE0%
& ()-5movd & ()- 5gK+,gnr0%
& ()-5mo%w & () -5reys—&
& () -5t X<ml0% & () -5mlog
& ()-5mo% & () -|5t X<Bmilog
& ()-5m0% & ()-5mi08d &
& ()-5mo% & ()-|5mMod &
& ()-5737?B 2,01t X< &%)-5
& ()-5m0% & ()-[5P0va &
& ()-5m0% & ()-BMe%n&
& ()-5m0% & ()-gmewse
& ()-5m0%d & ()-|8pPott X<
& (Mo & ()- Smé"c &)
& ()-5movd & ()-8)*+,-./0
& ()-5mo% & ()-5MM0% &
& ()-5movw & ()-8mo%d &
& (mova & ()-5?32B 2, 0! ni:
& ()-5mo% & ()-3o% &
& (mMO%0% & ()§5?n@0%}
& ()-5VXZ[] _ é(nm%m
& ()-5m0%) & ()30 &
& ()-5m0% & ()-5pLowd &
& (mMo%M0% & ()|F5?mL0%)
& ()-5tvxz| c&x &nto%rto
& ()-5mo% & ()45|}~pT8m
& ()-5mo%w & (){5mM@a &
& ()-5mo% & ()45t X<J &
& ()-5mM0% & &) {OMo% &
& ()-5mo%w & ()4{5m0% &
&mlo% & ()-5 @ & ()-5P
& ()-5mo% & 5mo0% &
& ()-5mo% &Wg 5mo0% &
& ()-5mo% & ()-5mM0% &
& ()-

& ()-

& ()-

& ()-

& ()-

NN w’\"\
N N N’ ,\Jv\-’

T} PN NN A NN

-5MO0%W &

(T-5Mo%~—& () - 5nl0%
51 PONML0% &' ()-5m0% & ()-5m0% & ()-5nl0% & ()-5nl0% & ()-5nm0%
5m0% & ()-5gK/ m0% & ()-5m0% & ()-5(nl0% & ()-5nl0% & ()-5nm0%
5m0% & ()-5(m0% & ()-5cE nl0% & (ml0% & ()-5ml0% & ()-5nl0%)
5ml0% & ()-5nl0% & ()-5nl0% & ()-5/cG ?3?B ?,0! nl0% & ()-5nl0%
5dD/ ’>3’>B ’> nTLO%] & ()- 5nTLO%] & () 5nTLO%] & () 5nTLO%] & ()-5nl0%

Y . Y.V



"4 109%i ! S& () - WedDB4m 10%si ! s& () 4m 10%i ! s& () - We4m 10%si ! s& () - We4m 10%
sils& ()-We4m 10%si ! s& ()-We4m 10%si ! s& () - We4n 10%si ! s& ()-W6_D84m 10%si ! s
& () 4m 10%si | s& 4 10%si ! s& () - W4 10%si ! s& () - We4n 10%si | s& () - W64ni 10%si

| S& () - W64 10%:i ! s& ()- V\BhH( D84 10%i | s& (P2W64m 10%:i ! s& () - Wo4m 10%:i ! s

& ()-Wb4nm 10%si ! si&—§) =6 L<~ $ _ _
'_?84m 10%i ! s4m {109s) |>s&' 4m 109si| ! $&] () - W6 Ui !|s& ( %Ef n 1%& I's
& ()-Ws4m 10%i ! & £)3 0%si. s & 5 P8Am|10¥si ! s Opssl ! s& () -We4m 1
0% ! s& () - We4m 10tys|=4 ﬁfm()&\é& @(;%%’ @@?ﬁ% %%@é (‘? rﬂ( 19osi 1 s&
"()- W6
_?)84n1 10%si ! s4m 109 1 1 &g Ol-W4ml 100 1 s ()1 WA4m 10%s) | g8 )L\ QY%si ! s&
“()-We4m 10%si ! s ';(%n V84011096l $&) () - YBLVIt K@$
"4m 10%i ! s& () - 09I s& () {64 10¥s( ! 5& () | W64 10%s) ! & (|) - W6!|#hHv7
t<@$ 3%3&4;§,OO<JOOOOOOOOO O |0 K<|o|o |o
"4 10%i ! s& () - \}@A‘Em@w@igs&' ) {We4m 10¥s| ! 6&|() | We4n) 10%s) ! s& (f) - W64 10%
si!s& ()-We4n 10981 Fs&d() \6#% ) +-1 _Pvitc@$
"4Am 10%i ! s& () - Wb4Am, 10Y%si [|s& () V64 10Vs| ! B&[() F V64nf 10%] !s& (]) - W64m 10%
si ! s& () - V64m 109si l&%) W6/ 13456 C| 24n] 1p%i !|s& () - W4 10%si|! S& [)-|W6_v7
t<@$ '4m 10%i ! 3& ( 098, | s& () ;
=7Al L, 4mi 10%i ! s ()‘g EAn 1 f)%(;/i)!(s; %Z 2 ]%V%)rgﬁg%i‘l 2% () 1159 [Ps B () - vea
m 10%i ! s& () -We4m 1dsi ! s& () {We4n 109s( ! 5& () - WACEG LI L, 4ni|10%| ! $& () -
W4m 10%m 10%si !|s& ) - Wadim 104sit $&Y () - IUn} 10%s) 1 s& () TWHAn o%w s&' ()-W
64m 1096 ! s& () - LMNOSUNH( | | 10%i ‘ i -M64n L0%si ! s&
"()-We4m 10%si ! s& () -9 V7 o
UWKYZA_t T84t 104ni 41 | 38 RS ‘W2 109
i1s& ()-Wevam 10%si ! $&%() - 64 i bcghpT84m
104 10%si ! s& () -(W6Ani 10961 T$ OFWv4an 1
0%si ! s& ()-We4n 10%si iesB () - i 18&[()-Ws
4m 10%i ! s& () - VWE4m 368 | 3@ X (%
‘qrstz{|}pT84n 104n 1@U8i ! $& - 4%1 109
i1s& ()-Ws4m 10%:1-@@2;@7\1@4 ' pT84m 10%s
i1s& ()-Wb_v7t<@|$ .
"4m 10%si ! s& () - Wb4mi ﬂO%sl lrt§8§ % 136 kOB 4/ ng]gom hsi& () - W64
m 109%i ! s& () - We4m 109 ! s& (31 wand %3@; oY 0o 1| S45( --%ﬁ{m 1096i
I's& ()-W64m 10%si|! s& @) - WspT84mdm LOPs| T s& ( si | s& () VW4l 10%si!s
& ()-We4m 10%si ! 4& () =We4m| 109%i | s&' [) | W4 ) - We4m|109%8i !s&] () - W6
H, pT84m 10%si ! s&[()- i@yt ra@s
"4m 10%i ! s& () - |64 ©f | g&a( it Wbk 1OLs] [ 1 5&' () -
Wev4ni 10%si ! s& ()|eWs4m - cﬂ) ;fj 5“9% ?jg% 1 0/5‘ %&c% N6An 1
0%i ! s& ()-We4nt 1@%s| Fs&: () - Wk 10p&) | s“@. IR M 10%
i1s& ()-Ws(4m 1098 ! s&— =64 tovst =BT LY SR 09%i | s&
() - VBCGHk O 4m 109®i |Is& () - WoMar 1004 s B8 v 71E<@ §7 |3 | _
"4m 10%si ' s& () - \\@fm 109%si T‘%%%-‘V\b‘t R& ®1 |<AM=1098 k! & €r DUsi!'s
& ()-We<4m 10%si !|S&E|() - VB4 1DV |4 5T Ve \BATHLDYE - s&'| @) |-9G4r ks ()-W
64 10%si ! s& () - \Aﬁt&d X<4m 1086 |4 Do 48 g% 4 1c%$'§N§ 4n] 109si
1s& ()-We4m 10%si|% '()smz%&aﬂ/ﬁigﬁg B 1996 | s&3()S &4 i% 58 () -
V6T YL2<dm 1001 ! 18si ]| s1Bsi (S b5 | S 1% @ g (3-)\g64m|J0pgil Bs 7t <@
$ ' fF<4m 10%i ||20Hn109%¢&Re( i $id DpARED R LQUERE (b a0
109%t&& ()- iF 109@&& ()- |dld|d|d|dldlal2ld15 15 (8 |5 (5|5
1) 2689 <<4m 10%si|T #3Z' Hh10YgR&! 9 ) ¥ Hh1D0#88 o ) H 1G98 &&%( ) HA 1R - #3Z9A
JINPQY' D<4m 10%si | #3Hh10%&E2 (I 19 HBEHPLE#EL |O) +HHB0%4E [(§ {6ihd - Hh10
%t&&' () - Ybgi j qz{ _7<Am oSt HH R O B R BE-O=#3 2 T0% Hh10%&
& () - Hh10%#8& () z~_?<4m LOVET || ROSH&s BhDYs&s’ (- [dh 1098 3ZHh10
%&&' () - Hh10%#8&' () - _2<4m L0US |, by EH QX8 && |16 HHIN 0 Hh 1094
&& () - #3ZHh10%t&&' () - <<4m| Q94 I#EAN IR 845 )5 HE10%E&S |5 HY ) - Hhl
0%#&8&' () -#3Z DAl 10%s1  #3HNI0VHEE ( e #3ZFNI0YHER () FNI0VH&E (9 F ANLORE&S& (
) - Hh10%#&&' () - { 7<4m 10%si #thO%S&&&'S() Hh 109468 g;) - 237+ 20 % gmlﬁlow&&
' () - Hh10%#&& ( E &1 g ug“&agﬁ&g‘é %.:a*
). ?<4m 10%i ! #H)10%¢&& ()t Hh10%&8" €) - Hh100£8&'>(g #3TEHL &'O% & mhii0%4t&&
()-.019BG _?<4@ 10%i ! #Hh10%¢t&& (- HEL10%&& | F) - BT 094582 Fh1 ‘%)) - #3zH
h109%&& () -1 JR] " be <<4n 10961 T#3ZFRI0VEER () - FRTOYERE ()~ FhI09&&& () - Hh109%

&8 () - #3Zckt y{ | D<4m 10%si ! #3Hh10%&8& () - #3ZHh10%#&& () - Hh10%#&& () - Hh10%#&
& () - Hn109%&& () -{_?<4m 10%si ! #Hh10%#&& () - Hh109%+t&&' () - #3ZHh10%+&& () - Hh10%
#88' () - HN109%t&8' () - ><4m 10%i ! # DLO%t& () -

| TLO%#& () - Hh10%&& () - #3ZHh1094&& () - Hh10%&& () -
QHe: $10%#& () - He: $10%#& ()- °Ho: $10%#& ()- ° Ho: $10%#& () -

1. AN A NAAl S 1 AN A ANAA

A NAAL AT 2 1 F O RARIA A A 1 A ™~

| [ NA44m 104#10#010#

I AN A NAZII S £\



. H#QA 1
| "t X<& ()-: 6G$10%& ()-: 6G$10%& ()-: 6GS10%& ()-: 6AGS10%& ()-: 6G$10%& ()-: 6G$
109 () - : 6GBL0%& () - 6" #$%&' ()t X<& () - 6G$10%& () 6G$10(V&' ()-:6GBL0%& () -:

6AGS10%& () -: 6GSL0%& () -: 6GSL0%& () - 6(31%? L)%+, -, Lt X<& ()-: 6GLOWR (
)-: 6GSLO%E' () -: 6GSLO0%& () - : GAGSLO%! () 60/& () L 6GHL0%& () - - 6GBLO%& () -
£ 6./013vZ>t G3L0%&’ () -: 6G3109%& () -: 6GSL0%& ()-:6 : #OA 13579

=2 _2GB10%& () - : GHFNPAE (3X) 6G$10%& () - 6G$10fV& ()-:6GSL0%& ()-: 6GSLOYR () -

6G310%& 6?ACEG Koi?, g 9 4 GG$10%
& ()- 6(1(3)10%& () - 6%1400/\1&%?@:&&@%%%%8 g(? %%)53’6%%)1"% 1Egécf*frpﬁl""olt)/«& ()-
6GSL0%& () - ?L%J(r) emww igaBengribpd: e\m@{a bzl DRGSR () - - 6GB1
0%& () - 6@510%& ()- a ddde-1ik olycarbonate ABS olymer alloy-ba
AN abc x<$10%&( 10ty él . 6- GB10%& () - ~6ACBI0%& () - - 5G51
0%& () - 10%92?%1 6 ng%te%cla%?aﬁr? XE$16582( PLaSTd%R P2 6. G510%& ()
. 6- cmo%& () - OAFEIOYRI{ e DEBIDYE 6F - COB1AURMELer@E1A%Y (Showdi kinmt X<$1

0%&' -GP1o9 10%& 10% 6A 10%& % :6G510%
o O s Rore Bk PIE ddards Battoll 858t Hallaidh &) . Soora
1r st uvwxyt X<$ 1098 i()a 165 109 €Y a t B SH1OPRADPu L 62 %maw&s( ) - D@A@M@%&af( )eacﬁGﬂSl

o coiove () ORI B R SeaTHat ! PhERtod ol Baiod 1)

GB10%& ()0 6- GRI0YY )hes-THIDIEL {902 BRAESIDORLE) OF 6CELOTE2() - t@@m () -

ﬁiggf/i&'(%ii?\év 10fy&%(gf) (Hea@%‘g%/ Q‘é%ﬁﬁ%ig ()/?ag iﬁ’éf&& %%05&%15«5&1665 6G

$109%& () - : 6CH10RR YY) -t1Bt Yaaoum (IR BERDIR’ () - : 6GP10%& () -: 6GB10%&' () - : 6AGHL
it (uSB S R ;S dral Ont

- - AV 0
& () 6%10(y& rﬁ% (ges%l % l& detal? gLeS.OW.

%ﬁ??”? ()08 pats o i ouae ““"é‘“e‘mo?/i*‘;?*‘2&6?382&3’“2&6?3‘3?;5)*62
109&' - ; () =+ "()-: "()-: "()-:
$109%& () - : 6GSL0%& (G)gsag’%e_?aal%ggﬁt%@% %' ()-:6GBL0%& ()-: 6GSL0%& ()-: 6G$
109%&. () - 6%10%& @eatemmmb@uimmgwm@-Tealcf/&sprf.asai:@%&'e@)- ' 6

. HQGA
1_?G5109% () - GG$10%& ()-:6G310%& () : 651004 () -: 6GBLO%& () -: 6C510% ()-: 6
G310%&' ()-:6 ?Cﬁlo%@a(ﬂ)e Wm%qu @10 ()- . 6GS10%&! ()-:6G$10%& ()-:6G
$10%& ()20 6CE1@%’& ﬁrbgac@;’%@?slﬂé’@ar(ae Rl Oy Mye@fﬂ;lo‘y& ()-: 6GSL0% ()-: 6GB
10%& ()-: 6G10%&' () - 6C3$10%K4 ()-
vZ> GPL0%& () - : 6CS1EPE )2s 6’(%]?6‘%“5(3)9 ¥ #QA
%}];’1?(()53;‘0‘(3/«)& ()- 66$10%Eae( Jev: RO (r)eSmbIﬁle&ﬁ' édch 665104 Re(FonbEB10MEE) - : 6
K #$kCB$10W@16’3‘«§P€)rEd6&FfOO§«§??“Bn B (51 6 BIDBRYST: BRIBTEMF) - : 6c310
%R () - : 6GP10YRMEerd$okk stk G35 HORAGS1 04k’ (9 ed mom(l):asemﬁecmiq)thecﬁl
0% () W&@glow«gu&h\c@@%@m ) ABIVE D 5.8 2ol VY BH0YE, (15 6GBL0% () -
_?2GH10%& () eeéf@%l(‘oe lﬁtﬁtma(gsoramlmbm (304 6E5199&L2P1e6G3109& () -
$109& ()-: 6
=?ACEG_?G$10%&' ()-:6G$10%& ()-: 6G$L0%&' ()-: 6GBL0%& ()-: 6GSL0%& () - : 6G$L0%&
()-:6G310%& ()-: 61 KMOQS_?G$10%& () -: 6GS10%&' () -: 6GBL0%& () -: 6G$10%& () -: 6G
$109%& ()-: 6G$10%& ()-: 6GPLO%& ()-: 6STUVWWZ>" 2G$10% ()-: 6G109& () - : 6G$10%
& ()-:6 ; #QA :
IVKYZ[ \ ] At X<$109%& () - GBLO%& () - : 6- GBLO%& () - : 6- GBLO%& () - : 6AGBL0%& () - : 6G$1
0%&' ()-:6GH10%& ()-: 6G$109& ()-: 6~  abcdet X<$10%&' () - GB10%& () - : 6- G3109%&' ()
-1 6-G$109&' () -: 6AGBLO%R ()-: 6GH109%& ()-: 6GSLO%R () -: 6GH10%& () -: 6ef ghi t X<$1
0%&' ()-G$LO%&R ()-: 6- GBLOY& ()-: 6- GBLO%& ()-: 6AGSL0%& ()-: 6G$L0%& () -: 6G$10%
& ()-:6GB109& ()-:6ij| MmvV: GBL10%& ()-: 6GS10%&' ()-: 6- G3L0%&' ()-:6 ; H#HQA
1nopgr st ut X<0%&' ()-: 6GP10%&' ()-: 6GBL0%&R' ()-: 6GPLO%R ()-: 6AGHL0%& ()-: 6G310%
& ()-:6GP10%R' ()-:6GP10%&' ()-: 6uvwxyz{|tX<0%&' ()-:6GE10%&R ()-: 6GH10%& ()-:6
G$L0%& () - : 6AGSL0%& () - : 6GS10%& () - : 6GSL0%& () - : 6GSL0%& () -: 6] } ~t X<0%& () - :
6G$10%& ()-: 6GH109& () -: 6C$L0%E ()-: 6AGSLO%E ()-: 6GH109& () -: 6G$L0%& () -: 6G
$109& ()-: 6vZ>C$109&' ()-: 6GB10%& ()-: 6GS10%& ()-:6 ; #HQA
1_?G510% () -: 6GBLO%R () -: 6GS10% () -: 6GBLOY! ()-: 6GS10% () -: 6GBLOY ()-: 6
GL0%& () -:6_?GBL0%& () -: 6GBLO% () -: 6GBLO%K () -: 6GBLO% () -: 6GBL0%: ()-: 6G
$109%& ()-: 6GBL0%& () -: 6_OGS10%& ()- . 6G109%&’ () -: 6GSL0%& () -: 6G310%& () -: 6GS
109% ()-: 6GS10%& () -: 6G310% () - : 6VV6_CGS10%TS10%& () - : 6GS10%& () -: 6 :
#Q A
1kK+$G109% () - : 6GBLO%& () - : 6GSL0%& () - 6GBLO% () - : 6GSLO%R () - : 6CBL0%& () -
. 6GBL0%& () - 69G+$G$10°/& ( G109%& ()- 6G$10°/& ()-:6GPLO%& ()-:6GSL0% () -: 6G

N A INA IO ~ N AN A NN IO P~ A NA IO



#Q A
1w {} ?2GBL0%& ()-: 6GSL0%& () -: 6GPLO%& () -: 6GSLO%E () -: 6GSLO%E () -: 6GLO%E (
)-: 6GSL0% () -: 6kOBSLOYGSL0%R () - : 6GSLO%& () - : 6GSL0%E () - : 6GSL0%& () - : 6GH10
o0& ()-:6GPLO%& ()-: 6GPLOY& ()-: 6t kCBSLOUCSL00@ ¢) - : 6GPLO%& () -: 6GPGPLO%& ()
-1 6GB10%& () -: 6GS10%& () -: 6GS10%& () -: 6GS10%& () -: 6vV: GBLOY () - : 6GBLO% ()
- 6GPL0%& ()-: 6 :—HOHA
1_?G$109%& ()-: 6GILO% ()| :|6GBLO%&: () - : 6GPLO%& () -: 6GSLO%E () -: 6GBLO%& () - 6
GSL0% ()-: 6_?C$10%EH (|) -|: HCSLOYE () - : 6GBL0%& () - : 6GSLO%R' () - : 6GSLO%& () - : 6G
$109& () - : 6CS10%&' H)g' 6 [2GBLO%! () -: 6GBLO%E () -: 6GBLO% () -: 6GBLO% () -: 6GS
LO%&! () -: 6GB10%|(}- 46 TQU&' ()-: 6vZ>" 2GBL0%& () -: 6GBL0%& () - : 6GBLO%& () -

6 ; HQA
1_?2G$L0%& () - : 6G: 16(@ Ol :|6G310%& () - : 6GSL0%& () - : 6GSL0% () - : 6GSLO%R () -: 6
GPL0%: () -: 6_?C$10% () -|- AG109& () - : 6GSL0%& () -: 6GSL0%&' () - : 6GSLO%E () - : 6G
$109%&’ () -: 6GBL0% ()z:(6?GSLO% ()-: 6GPLOY& () -: 6GPLO%& ()-: 6GSLO% () -: 6G$

1098 () - : 6GSLOYE (); ﬂecﬁlw&' ()-:6vVZ> GPL0%& ()-: 6GSL0%& ()-: 6GSL0%& ()-: 6
; Cio
)|- 16GSL0%& () -: 6GSLOYE () -: 6GSLO%& () -: 6GBLO%& ()-: 6
H: 6GSL0% () -: 6GSLOYE ()-: 6GBLO%& () -: 6GSL0%& () -: 6G

'>G$10ty& ()- 6G3: 0%%1 )-: 6GS109%& () -: 6G$L0%E () -: 6GPLOY& () -: 6GSL0%& () -: 6G
$10%& () - : bvZ>" _GBIOY&|() - : 6GB10%! () -: 6GBLO%&: () -6 ; #QA
-:|64GB10%& () -: 6- GBLOY%& () - : BAGSL0%& () - : 6GS10%& () - :
6G$10%& () - : 6&’51(@ %) 8
(- 6- G$LOYR () - : 6- GBLOYR () - : 6AGBLO%& ()-: 6GB10%& ()-: 6
i

)5 6- GP109%& ()-:6- G109 ()-: 6AGE10%&R' ()-: 6GP109%& (
)1: 6$9%&' ) vZ>GP10%&' () -: 6GPLO09&R ()-: 6109 ()-:6 ;

#Q A :
1) *+, - ./ Ot X<$10%&' (. Gﬂ:E(B'/ )-:6-G$10%&' ()-:6-GP10%&' ()-: 6AGSL0%&' ()-: 6GH10

3 % )-:60123789=pT4$10%3$10%& ()-: 6G10%&' () -: 6G$10
%R ()-:6GHL0%& ( )-: 6G310%& ()-: 6GPL0%&' () -: 6=>?@\pT4$10%CH10%&'
()-: 6GBLO0%& () -: 6GBLO%&I(]) - 1 6GBLO%& () - : 6GBL0%& () -: 6GBL0%&K () -: 6GBLO% () -
: 6ABCDEVZ>" pTGS 10 %% -:6(HIO‘V& ()-:6C310%&' ()-:6 ; #QGA

o& ()-: 6GSLO%R ( §
L% (

1EFGHI JKLt X<$109& () HE5109&’ () - : 6- GSLO%&' () - : 6- GSLO%& () - : 6AGSL0%& () - : 6GS1
0% ()-: 6GS10%& (Y9 EGHGY& ()-: 6LMORSVKYI PA$S10%G510%& () - : 6&GBL0%& () - : 6&G
$109& () -: 6GP10%k8(Y 5 6GB10%&' () - : 6GSL0%& () -: 6GSL0%E ()-: 6YZ[ | PA$10%3$10
08 ()-: 6&GS10%& (J} : BEGHLO%& () -: 6GSL0%& () - : 6GSL0%& () - : 6GSLO%& () - : 6GS10%

& ()-:6 abcevzZ>Gh
lef ghij kI t X<$109%&

L 6GS10%& ()-: 6GBL0%& ()-:6G ; #QA
() GBLOYR () -: 6- G3LOY& () -: 6- G3LO0%& () - : 6AGSL0%& () - : 6G$10

o0& ()-:6GPL0%&' ()ef 6GRIOYR ()-: 6l nrsuz{}hL, $1GS10%& ()-: 6GSL0%& () - : 6GS10%&
'()-: 6G$L09%& () - Gﬁlo:g; ) - 6GBL0%&' ()-: 6GBL0%&' () -: 6} ~hL, $1GB10%&' () - : 6G$
109& () -: 6(}310%‘? - 6P 098 ()-: 6GHL0%& () -: 6GHL0%& () -: 6GB10%& ()-: 6VZ>"h
LGS10%& ()-: 6GS108&' ()51 BOS10%& ()-:61 ; #QA

1t X<$109%&' () - GS100R'Y | 3181 GS109%& () - : 6- GBLOYE () - : 6AGSLO0%& () -: 6GSL0%& () - :

6G$10%& () - : 6GS1P%R( } £ {BhH<$10%& () - GB10GH10%& () - : 6GB10%& () - : 6GS10%& () -
L 6&GP10%& () - : 6GHAI0YR] b)) o) 6GPL0%E () - : 6gK+$GPL0%E () -: 6GPLO%E () -: 6: GPLOYR

()-:6G$109%& ()-: B 10&;@ - 6GP10%& ()-: 6GSLOY%E ()-: 69GSL0%& ()-:61 : #QA
1G$10%& ()-: 6GSLO9R (]| SpTBUR ()-: 6GSL0%R () -: 6

G$L09& () -: 6GSLOPR! () 12 BEHLOYR () -: 6GSLOYR () -: 6GSLOYR () -: 6GSLO0%& () - : 6pPO
USHL0%E. () -: 6GBLPYUR (] - | 6GB10%& () -: 6G$10%&' () -: 6G$L0%&' () - : 6GSL0%& () - : 6C$
109%&' () - : 61 POYUCS[TOY& (T BGSL0%& () -: 6G$10%& () -: 6GS10%&' () - : 6G10%&: () -: 6G
$109%& ()-: 6GSL0% (9 - [BUZP" | PGBLO%& () -: 61GS10%& ()-: 6G$10%& ()-:6G ; #QA
1t X<$10%&' () - GS1DY%E ()= |'6} GS109%& () - : 6- GBLOYE () - : BAGSLO0%& () - : 6GSL0%& () - :

6GSL09& () - : 6GSLPYR ()4 6] POSLOUSSL0R () - : 6GSLOYR () - : 6&GSL0%& () - : 6GSL0%&
() -: 6GSLO0R (Y- 6GSLP%EE () - : 6GSLOYR () - : 6] POSLOUSSL0R () - : 6GSLOUR () - : 6&G

$109& ()-: 6GSLO%R () -

: 61G310%&' () - :E 10%&
1t X<$109%& () - %R ( - GBL0%&' () -: 6- GPLO%R' () - : 6AGS10%& () -: 6GBL0%&' () -
6GE10%& ()-:6 1 %R ()*: 6] PO$10%3$10%& () -: 6GLO%R' () -: 6&GHLO0%R () -: 6&G$10%
& ()-:6GS10%& ()-: 6GSI0%& () -: 6GSLO% () -: 6] POSLOUSL0%& () - : 6GSL0%& () - : 6&
GP10%& ()-: 6&GP109& () -: 6GPL0%R ()-: 6GPLOY& ()-: 6GSLO0%& ()-: 6VZ>"| PGSLO%&R' (
)-:61G$10%&' ()-:6GB10%& ()-:6 ; #QGA 1

t X<$109&' () - GP10%&' ()-: 6- GP10%&' ()-: 6- GP10%&' ()-: 6AGP10%&' ()-: 6GPLOY& ()-: 6
G$109%& ()-: 6GSL0%& ()-:6

1098 () -: 6GS10% ()-: 6GSL0%& () -: 6vZ>"| PGSLO%E () -
' 6G; #QA

lgver

IExamp
Slle

t X<$100& () - GBLOY&: () - : 6- GBLOY& () - : 6- GBLO%& () - : 6AGBL0%& () - : 6GSLOY& ()-: 6




D\ 9ECt X<0%=&' () - 36Ut 10%=& () - 36Ut 10%=& () - 36Ut 10%=& () - 36Ut 10%=& () - 36Ut 10%
=& () - 36Ut 10%& () - 36Ut 10%=& () - 36t X<0%=& () - 36Ut 10%=& () - 36Ut 10%=& () - 36Ut
10%=& () - 36Ut 109%=& () - 36Ut 1096& () - 36Ut 10%;§ () - 36Ut 109%& () - 36t X<09%=& () - 3
6Ut 10%=& () - 36Ut 10%=& () - 36Ut 10%=& () - 36Tt 189%& ()- 36Ut 109%& () - 36Ut 109%& (
)-36Ut 1096& ()-36 vZ>"t XUt 10%& () - 36Ut 10%& ()- 36Ut 10%& ()-36 , D\9EO

t X<t 1096& () - U{EIARMPLB -BB- Ut 10%& () - 36- Ut 10%& () - 36Ut 10%=& () - 36Ut 10%;&
()-36Ut 109%& () - 36Ut'ﬂf¥b/ﬁ'§ét(ﬂo§6f8<ft%Pe/ﬁgrﬁhguﬁlgg%@ b=l MVES ()il UL
0%& ()-36Ut 10%:& ()- 36Ut 10%& g 360t 10958 ) - 36t X<t 10%& ()
Ut 10%=& () - 36- & ﬂ@)&@%e@,aﬁm%n/&gp@e%w S-&5( Feseuitet:-& 1 eIl 0968
()- 36Ut 10%&' (Joedfou . VZ>" t XUt 10%& ()- 36Ut 10%¢& () - 36Ut 10%& () 36 ,

D\ OEC #3%&: () t X<t 10% Ut 10% 36- Ut 10%¢& () - 36- Ut 10%& () - 36Ut 10%=&
0 560 105, () SO0 Gtk TStk ohLam FiBoa 1 1oy PRERE! T8RS ATPag 100D ()
S 36. Ut 1098 () w@w@ﬁ@ 3695 ot Lavesis( SRR Sriguld 10%

=& ()-3601234t =& ( 10%;& %& 6- Ut 109%=& 36Ut 10%&
()- 36Ut 10%& () é‘%ﬁéﬁ%/ef)@i O/Ee%: ()%%g%eﬁd.&%/i Ut $o =& 6’6?%%& ()
-36Ut 109%& () - 3’676,11I3\}:9150alka11 degreas:Lng agent, to a concentratlon of

2@\t X<0%& 0% & 36Ut 1
Do () 36U 10908 T IBUC 0 T SOAECER e 320U 8 ) YA LOIERY ()  Bo0x 10%
=& () - 361Ut 10%E@gresE®ms - 10%iRe 92 Botx 1095 @;lazusmee/&&vv@)s geigheedsath) - 36H
| JKLE X<O%=&! () 4361 Q! (s 3BUL LRYEEL L) - 36cbk 19956 %}oa@eteaO%g&N(h o306 Ut 10%

=& ()-36Ut 10%& ()k 36Ut 109%=&' () - 36LMPTV Vbt X<0%=& (Ut10%& &)l U 10%& ()-3
6 erizing Co., Ltd., which is a commercially non-

D\ 9EQTXY\ | abf gﬁh&%ﬂalw/&&e(étnﬁeﬁw ,1Q%=s& fur 868t d85€&d (by38Urd@¥r&okiegbUt 10

%& ()- 36Ut 1098 Kl O 0%k 1098’ () - 36Ut 109%-& () - 36U
t(iO%Ec)& 0)- 350t FO% &d(3’ %%b%%a( ‘g?s"u‘% }:Qg(’)‘gé‘é%t?ocy& 0)- 36um§| }8@0%
t 109%& ()5 36Ut 10%& bR, (I 6t 10848 & e 3641 1AYESN( 1136t $AREE, () -

36Ut 109%& () - 36 04 36010 1 36U 1
0%& ()6:368 10 i}%%@ﬁfé%t%ﬁé’ "9 ?%%%f%%ﬁfg%&? £ g%in ig% ? Fg‘é&fo Ve8!

() - 36Ut 1098 ( }aBOUORORAYRY) -BEUL0AYYT 3Bl 1024 ¢ FeGOGH+B5A BANRION- 36
1o e it i T ol el sl st
D\ 9EQK X<0%& ( FOBGULOR=-2'59) ﬁaaautm%ﬂ&w( )2 3Rk 1esRl (FemperanvEs (FMIGUL 10
%& ()- 36t 10%:8 CRo3eWUt 1&%@&@3@@%@9 1+ - 208684 £ ho 3R L0YEE {hs36-

Ut 10%=& () - 36Ut 10(@{3%0&)) 36Ut 10%3& 10%=& () - 36Ut 10%= é% 361 t X<0%&! (

) - 36Ut 10%=&' () 86 PO FaL QHE {4 /&%??)a%es{’fﬁ & £0) - 36Ut 10%
=& () - 36Ut 10%-&bf 36 ePeditermes’ ( 36Ut 100/@& ()- 36Ut 109& () -

D\ 9EQt X<=& () - 36Ut 1 ( 36Ut 10%&' () 0%&: ().- 36Ut 10%&
() - 36Ut 10%& () - Y ) %wfé”k%ﬁ:&é&‘@ﬁa%%& &t ‘3‘%‘&%‘1’6%&%? 3B 10%
& () - 36Ut 10%-8DEPP36EN1 @%es'SHOWES Utma%iﬂe()zzssum%& (OF 36he Xatgn{HuB6Ut 10
%e& () - 36Ut 10% % ( %8 re 6 8. () - 36U
t 10968 (af%evv%%tl% %%gg%%s%%t %%%Ut 203%%00?'@5&'5 %9%&8?&"9 H3025as
D\ 9EQ LO=&' Ut 1698&=@) 9@696@0’%982’9()3— CED e (gheseoueﬂowichewqm@‘& ()-
36Ut 10%&’ () - 360a1QU=& () - 36gK+=Ut 109%& () - 36Ut 109%=&’ () - 36Ut 10%=&' () - 36Ut 10
%& ()- 36Ut 10%&’ () - 36Ut 10%& () - 36Ut 10%&’ () - 36hH+=Ut 10%&' () Ut 10%& () - 36
Ut 10%:& () - 36Ut 10%&' () - 36Ut 10%&" () - 36Ut 10%&' () - 36Ut 10%& () - 36! # 2+=Ut 10
9%k 10%& () - 36Ut 10%&' ()- 36Ut 10%&’ () - 36Ut 10%=&' () - 36Ut 10%=&’ () - 36Ut 10%& (
) - 36#% ) *5Ut 10%&' () - 36U |
D\ 9EOUt 109%&' () - 36Ut 10%=& () - 36*- . / 1245kK/ =& Ut 10%&' () - 369Ut 10%=&’ () - 36Ut 1
0%& () - 36Ut 10%& () - 36Ut 10%&’ () - 36Ut 10%& () - 36Ut 10%=&’ () - 36578: ;
=>@K+=Ut 10%&' () - 36Ut 10%& () - 36Ut 10%&’ () - 36Ut 10%& () - 36Ut 10%&' () - 36Ut 1
0%& () - 36Ut 109%& () - 36@\CDFA KI L, =Ut 10%&' () - 36Ut 10%&' () - 36Ut 10%=&' () - 36U
£ 10%:&" () - 36Ut L0%&' () - 36Ut 10%=& () - 36Ut 10%&' () - 36KMPRVX\ _?, =Ut 109kt 109%&
()-36Ut 10%& ()- 36Ut 10%& () - 36Ut 10%& ()- 36Ut 10%& () - 36Ut 10%& () - 36\ ~bdh
i h_?, =Ut 10% 109%& () - 36Ut 10%& () - 36Ut 10%& () - 36Ut 10%& () - 36Ut 10%&' () - 3
6UE 109%&’ () - 36npt vz| 2, =Ut 10%J 10%&' () - 36Ut 10%=& () - 36Ut 10%&' () - 36Ut 10%=&
() - 36Ut 10%:& () - 36UE 10%& ()-36U9 Ut 10%&’ ()- 36Ut 10%& ()- 36 ,
D\ 9EQUt 10%&' () - 36t X<%&' () - 36Ut 10%& () - 36Ut 10%&' () - 36Ut 10%=& () - 36Ut 10%
& ()-36Ut 10%&' () - 36Ut 109%& () - 36Ut 10%& () - 36dD<%=&' () - 36Ut Ut 109&' () - 36Ut
10%:&' () - 36Ut 10%&' () - 36Ut 10%=&' () - 36Ut 10%&' () - 36Ut L0%=&' () - 36_2<%&' () - 36
Ut 10%:&" () - 36Ut 10%:&' () - 36Ut 10%:=&' () - 36Ut 10%:&' () - 36Ut 10%:=&’ () - 36Ut 10%:&' ()
J36vZ: Ut 10%:& () - 36Ut 10%& () - 36Ut 10%& () - 36 ,
D\ 9EO 2Ut 10%:&' () - 36Ut 10%=& () - 36Ut 10%=&' () - 36Ut 10%& () - 36Ut 10%=&’ () - 36Ut 1
0%:& () - 36Ut 10%& () - 36_CUt 10%&’ () - 36Ut 10%& () - 36Ut 10%=&’ () - 36Ut 10%=&' () -
36Ut 10%=& () - 36Ut L0%& () - 36Ut 10%:&’ () - 36t X<0%:& () - 36Ut 10%:& () - 36Ut 10%&



S! 109%& () -5S! 10%& ()-5S! 10%& ()-5S! 10%& ()-5S! 10%& ()-5S! 10%& ()-5S! 10%& ()
- 51 P4t X< S! 10%&' () - 5&S! 109%&' () - 5&S! 10%& ()-58wW y[6 _:!tX<
SS! 109%&' ()-5S! 109%&' ()-5S! 109%&' ()-5S! 109%&' ()-5S! 10%&' ()-5S! 10%&' ()-5S! 10%& (
) - 5t X< - 106 -
SS! 109%&' () - 5SL10%R' () - 55. 10%& ()-5S! 109’ ()-5S! 109%&' () -5S! 109%&' () -5S! 109&' (
) - 51 LOt X<S! 109%& () {5S![10%& ()- 5% [ D
_: 1S 109 ()|+5k S11o<,l 10/«& )-5S! 1p9%&| () -|5S! L0%&' ()|- 5 109&' () - 5/S! 1pv&|() -
5S! 109&' () - 5% 30@&|Q) |8t X<B! 10S!|L0%&I ()<I5SK10pR (P- 8! 1RVE|) - BS! 1:00«1&3( -5S
1 109&' () - 5S!|£09%g ©) - 59! 10b& () - 3P4t X<SI 109& () - 5&w V[ 6

;1S 109%& ()-58' 109 () 5t X<$S! 10%& () {5S!10%&' (}- 5% 100& () - §S! 10%& () {5S!

10%' () - 58! 1 0%8455)-58' -GX<IB 109 [() - b 6(%()-55 TOY& (|- 587 TOY&
()-5S! 10%: () 09& I QY8 ) kb At X<viey [
7! Eﬁ@ SR J;%uﬂ P17k 1- 58 16
\
gl

1 1S 109%& ()|-58I9L69%&: ( Do | () - Bt XEws!| 10 ) {58!
10%& () - 55! J8AH 551 O0R A —Ht-% L 1O0&
()-5S 109%&' (% 5SI[10%& ()-5S
1 109& ()-59!8 58! 10
% ()-5S! 109&

L 100700 (N EQ
\4 A=

0%&

1
100! (
KDt K&

[€) -

t X<S! 10S! 10%& 5t Y& =5SHOYEI-( 55!

109& ()-5 a

t X<S! 10S! 109&9( 5 S! R [ - 58! 109&() | 5S!
-5

. )
109& () - 51 L[t XE88109&|( ) -|5S! ()] 5W
| pT8SS! 109 H)—5SH 0%k -5S| 109& (1) - 551 1004
(
(
h

o0& ()-5!"#SYRI(t X<BS! 10%& ()} 5S!| 10%&
1 109%&: () - 55! 1§%&5( )0 5 b*+§t XkSS!| L 0%
1 1098 ()- 55! 1§%9()- 58 109%& () - 5, - 412
5w y[ 6 -
1123456789 X<§IH106! 10%& |() - bS! 10%& ()| 59!
10%& ()-5S! 1093 ) } 591
<=>?@ X<S! 1( S!}&é?(e/& C?) 18s1|Poué? (1°53PL0
) - 5S!I 109%& () - SRaABCE POt X4S! 1pv&| () -|5S!

831 £ %

118! 1098 ( f- 5@ JREVNQOSTSI IDY& () ~[5S! J =5SH
() - 55! 109&] ()El5& Lo ()|- SOPQRSTUNE X<iS! ' I L09%&' ()| 5S
% ()-5S! 109& ¥|) 856! 109%&'( ) - 6S! 10%&' () y & ())-5
_:15110%& () 55 §0p& (3-980 110 " aboges! »-598 1
“()-5S! 10%&|T) 858 L0%&k' ()|-5(|S! 10%&'|() - & (|) - 58!
0% ()-5S! 109%&8|( B- BS! 109& () 5S| 109& ( (|t X<
11 S110%& ()=-5S| 10b& () - §S! 109&] () - 5mmiopqf () -58!
& ()-5S! 10%& () 556S! 109& (ﬁ 55! 109%& é«)&-SSI z{[t X<jS!
10%: () -5S! 109&%() 1SSIZ09& ()& 558 108 (@ - 1E09& ()X 5
0%&' ()-5S! 10%8 () - 55! 18%&o() [bS|d0%d' (o 558 | 16%&is() S
PAt X<S! 10%& ()~ 58S 10%&' () - H&S! 10%&' ()]-5&
_: 1t X<SS! 10%&4 (1) 5,55 10%& (%-5/5 1%/ () s DY& () -1BS!
109%& () - 5t X£SS1109%%~ (] 25313100 853181 o
()-5S! 10%& EF -6 ! o
S 1SH109%& ( RVA (- 5EL109%R ()
5S! 109%& () - ! 108 ()3 LO%MH:' (7)f-
1'109%& () - 5S '(gﬁ & | o]
S 1SH109%& ( S 4 HIGR,[(5) ~ L1 6%8(
-5S1 109&' () - iks) 1&’(%- Sid g e
S 1098 () - @Sk P- 53 B8 6)e|Ss
10%& () - 53! 108g; 5 10%4&' - g
: 1t X<SS! ago 53 ) -85St & ol ()%[5¢
10% () - 55X %8 I09& ()N 580199
()-5S! 109& &) - b % e {% %

1Sl 109%&N( -5t X< T0SI T0Y& ()~ 53T 10%& () - 55 T0Y& () - 55 TOY& ()= 55T T0%& () -
5S! 1098 () Sl 109& () - 5t X<S! 10S! 109& () - 5SISL0% () - 5S! 109& () - 5S! 109& () - 5S
1 109%& () - 8S| 109& (]) - 5S! 109%&' () - 5POt X<S! 10%€' § )& 5w y[ 6
13l 10%&rn( - 5S!I 10%&' () - 5t X<SS! 109%&' () - 55! £0%& ()-5S! 109&' () - 5S! 10%& () - 5S!
109 () - 58 L0%&' () 5S! 109%& ()-5 B
t X<SS! 109%&’ () - 55! 109%& () - 55 10%& () - 597 109& () - 55/ T0%& () - 53T T0%& ()-55! 10%
& ()-5 4t X<w y[ 6
- 1S 109 ()-5S! 109 ()-5S! 109 () - 5t X<wS! 109%& ()-5S! 109%& ()-5S! 109%& () - 5S!
109 ()-5S! 10%& ()-5S! 109%& ()-5S!' 10%&' () - 5t X<wS! 10%&' () - 5S! 109%&’ () - 5S! 10%&
() 5S! 1098 () - 5S! 10%&' () - 5S! 10%&' () - 5S! 10%&' () - 5

"t X<wS! 100& ()-5S! 10%& ()-5S! 10%& ()-5S! 10% () - 5S! 10%& ()-5S! 10%& ()-5S! 1

~NA O NZ O~ A NN e~ A NN IZO e~ A NN IZO



y[6

1 1S 109 () - 5dD+S! 109&S! 109%& () - 5S! 109%& () - 5S! 109%& () -5S! 10%& () - 5S! 10%& (
Y-5S! 109 ()-5_2?+S! 10%8! 10%& ()-5S! 10%& ()-5S! 10%& ()-5S! 10%& () -5S! 10%& ()

-5S!1 109%&' ()-5_7?+S! 10%8! 10%& () - 5S! 109%& () 551 109&' ()-5S! 109& ()-5S! 10%& () -
5S! 109&' ()-5LL0_2+SI 10%R' ()5S 10%R' IJ@%‘ =Bw y[6
11 _?+SI 109 109 (|) - §S! 1p%&|() -|5S! - 59 104& () - 558! 109& () - 5S! 10%& ()
-5_2+S! 1098! J;_p -55! 109& ()-5S!'1 5S! 0% ()|- 59 109%& () - 5S! 10%& () -
5 o 4 o [0 K <4 (K |0 |©o
_?2+4S110%8! 1 0@“ 3 "‘>S' 1§0%&| () 459! ( b 10p& () - §S! 1098 () -5S! 109& () -5"
Y07>_2+S! 1098! 10%&| () -[5S! L0%&' ()|- 53 10%& (|) - 5/S! 10%&'|() - BS! 10%&' () - 5S! 10%& (
) - 5>DEFLgK+ [2+S] TOU& (1) - 5T TQU& () - 5w Y16
:1SI10%&' () ;5gxgjgﬁ'm GRS 10RO - BS! 18%Ho( ) (BS 00§ -5S! 10%& () - 5S! 10%&
T()-5S! 109%& |( %1 £ Bk 00/«&' ()+5[] cdgk_[P+S|109%8! 109%&] () {5S! [10%&' ()-5S! 109%&' ()-5
S! 109& () - 53141 SGSHIPYRT STy Ze4+SHEBYEH 1% () - 5SL 10%& () - 5S! 10%
& ()-5S! 100/ K ¥ &S 109 ' ()-58! 10%& () - 5z| +_2+S! 108!/ 10%&' () - 5S! 10%& () - 5S! 1
0% ()-5S'1 @&g §gﬂ5® V&) Q ) 18S!| POUL ()5 |G+ 0% 199l () -5S! 109&' () -5S! 10
&' ()-5S! 10%&' () 58! 140 ) - 5S! 109& () {5cC+S! L0YB! 10%& |() - 5S! 10%& () - 5S! 10%
& ()-5S' 1098 () - oo 10%& () - 5P 10%& () - PCGFS 0¥ 5! ) -5S! 109%&' () -5S! 109&
'()-5S! 109%& |(p- B 109%& ()| 5S]109& () - 5¢C+$! 109! L0%& ()| 5S! 109& () - 5S! 10%&
()-5S! 109%& ()ﬂSéﬁl()@’&' O - BS! 10%80( ) [Bc @ SI|00%S! 109& %) -[5S! 109%&' () - 5S! 10%& (
) - 5S! 10%&'()-58*%)(&'()-58!1)0/&'()-5G+: bl 100@& () - 5w Y[ 6
1 1S 10%& ()-5SL40%4@: () -56C+51 109& I SI 1004 (V531 100&' (1) - 5S! 10%&' () -5S! 109%&
T()-5S! 109 |( B 55! 10%& ()L 5_P+S!109&S! L0%& ()| 55| 109& (|) - 5S! 109%&’ () - 5S! 10%&
'()-5S! 10%& |( ¥-B .:L@‘V%‘o()- _ 255! 0%&S! 19%86() 15 S|d 098 () - 5S! 10%& () - 5S! 10%&
'()-5S! 109%&'|( §-59! 10%& ()5
_?+S!1 109&S! 109&' () {5S!10%& ()-5%$! 109& ()-5S! 10%&] () {5S!109%& ()-5S! 109%&' ()-5
| LO_?+S! 10%' (%-5S| 109&' (]) - 58! 10%& |() - bw Y[ 6
T8l L, SH109& () 59! 10% % 5§! 109%&] () {5S! 00%}5( - 53! 10%& () -5S! 10%& () -
531 109& () - 3&(& 7 02° 2,8 16961404 '(%—5 P 109& %3) 1904 ()-5S! 109%&' ()-5S! 10
%&' ()-59! 100&@“&5246; -
?CH ?, S! 10%T IOP& () - 3s! I09&] () =51 [TO0Y%& - 53 1T0P& () - 3S! 10%& () - 5S! 109%&' ()
-5HVQUV' 2, w yBB & |1 SI10%& () -5%! 10%& [) - 5S! 10%& ()1 5VXYZ[\] "t X< y[ 6
S 109%& () - 5$L,19%& () - 3S! 10%&] () {5S!|10%4 () -5 10p& () -3S! 10%& ()-5S! 10%& ()
-57 acei ndD< § 64 /0 [O O IO |0 |0 [0 [0 O X [X
SS! 10%& ()-5§!mocg& ()-5S!109&' ()-53! 10p&' ()-59S! 10%&] () -{5S! 109%&' () - 5rmuy} _D<
y[6 0 -
SS! 109 S! 10%E°1() - 5S! 109 () 155! 109& () - 58! 10%& () - 6S! 109%& () - 5| PO_D<S! 10%&
'()-5S! 109%& () 58! 10%& ()[-5W Y[ 6
11 _2<S11S! 10%A ) t5S!I| B0y () 5$h10%. (J - 5! 189%&] ) 1&S) 10%& () - 5S! 10%& () - 5
kOBS' 1098 ()|- 55IHL0p& (%- 58! 1p9&|€) -|5S! rotykb()e5¢|o10m' )-5S! 109&' ()-5S! 10%&
' () - 5PAkOBSIIL0%& () - Sy y[16
o 1Sr109& ()-59 1,o>/§ t 00%'8( 58 10%& ()-5S! 10%& () -5S!
109%& () - 5S! 1084 @) | BS! ) - 1%0&5( -5S1 109&' () -5S! 109&
()-5S! 109%& ()~ FSF1DE oy [
i 1SH10% ( f=5SH10pR 6
S 10%&' ()-5%!' JO%&' [ ) 5 - 58! HURS[) RHS! 1098 () -5_?<w
SI10%&' () -5%! 1098 [ ~55! 9| G, o SPLLYURL [ ~5S! 109&' () -5_?2<w
S! 10%& ()-5%! 400 iﬂs o & 556 L0 %RY 3 ~5S! 109&' ()-51 P4_?<S!'1
00/&()-50/5!103/%3)- 3 R R
o1t X<SS! 109&8,© I58 dgud 45 bl oo () - 551 109%& () - 5!
10%&' () - 59K/ Sf 109& (E— ) 35S 0% (&1 5S! 10%& () - 5S! 10%& (
) - 5S! 10%&: 5 LOgK/ S| S\
_1SI109%&RN ) -5 2/ S04 S 58010% |Q - 5S! 109 () -5S! 1098 ()
7551 10%& ({5 = | Mol% lx e (% I
2/ S 10%8 0% () -BbS!I 109 () - 59! 109%& () - 5T 109 [([) - 57 109%&' () -5S! 109%&' ()-5_
2/ S 1098! TOY& () - 55 108& () - 5S! 109 () -5S! 109&' (|¥- 59 1p%& ()-5S! 109& ()-5!1
PO_?/S! 108 () - 5S! )-5S! 109& ()-5w y[ 6 95 g
1 HSYRTY | X<SS! 1 )-5S! 109%&' () -5S! 10%&' () - s!*icﬁi/& ()-5S! 109%&' ()-5S! 10%
& ()-55! 189 ()-5( + 57/t X<SS! 1098’ () - 55! 109 (P-55 10%&: () - 5S! 10%& () - 5S!

109& () -5S! 109%& () - 58' T0%& () -5/ 01231 P4t X<S! 10%&' () - 5&S! 10%&’ () - 5&w y[ 6
. 1S 109 ()-53789:
<=0S7S! 109%&' ()-5S! 109 ()-5S! 10%& ()-5S! 109& ()-5S! 10%& () -5S! 109%& ()-5S! 10

& () -

5=>? @\BCDt X<S!
109 ()-5S! 109 () - SDEFGHP4t X<S! 109& () - 5&w Y[

109 () - 59!

109 () - 5S!

109& () - 5S!

6

109 () - 5S!

109& () - 59!

1S 10%: () -5S! 10%: () - 5H CPQRSTpT8S! 10%& () - 5S! 10%& () - 5S! 10%& () - 55! 10%&

T 7\

Nl A NI N\

Nl A /NI N\

e~ A NN IZO



}a10% & ()-5a10% & ()-5a10% & ()-5a10% & ()-5pT8aYal0% & ()-5a1l0% & () - 5al10
% & ()-5a1l0% & ()-5al0% & ()-5a10% & ()-5a10% & () - 5t X8aYal0% & () - 5a10% &
()-5a10% & ()-5a10% & ()-5a10% & ()-5a10% & ()-5al0% & ()-5fJ. X8al0% & ()-5
al0% & ()-5al0% & ()-5al0% & ()-5Y b6 - 108 -

}t X<al0%10% & ()-5a10% & ()-51a10% & ()-5aal0% & ()-5a1l0% & ()-5a10% & () -
5a10% & () - 5R2t X<al09% & ()-5Y b6

}a10% & ()-5a10% & (Thsaevsd gat) oBctratsv@Towagh 2 13amusns, ) 1 aw 19et () - 5a
1098 & () - 5al0%WS-dpapé@ 1926 &ibderiBeaald%i® 6158 L% & () -5al0% & () - 5a10%
& ()-5al0% & ()-5a10% & ()-5i | -2<al0% & ()-5aal0% & ()-5a10% & ()-5Y b6
1al0% & ()-5_?<a1 09822096 ReDY - SA1B04 8SAyity1 0% &lumizampRyled qy) -SHems & () -5
a’%O%'lgiV()-g(V & S:L%rg/e & ( i% ?}égfmgle) T£2100 & 5a10% 5a10% & () - 5j
_7<al0% alo% & () -5al0% & ()-5al0% & ()-5al0% & ()-5a10% & ()-5al0% & ()-5j
N2?<al0% '()-sé%d’?/%a&t (%@%ézﬂe%‘é}%%%gﬁé%f&m(a}% &5& ©f Aludinum All°5§

| #$&' ) gK+al0% &Heetal0% & ()-5a10% & ()-5a10% & ()-5a10% & ()-5a10% & ()-5
al0% & ()-5)*,-/023l 0% & ()=5a10% & () -5a10% & ()-5a10% & ()-5a10% & ()
-5a10% & () -5a10% & g1.%?%3{%839‘;(‘ ER8A81ES10)

<>gK+al0% & () -Palosger (Hdbed Do &T¢$t5a10% & ()-5a10% & ()-5a10% & () - 5a10%
"& () -5>?ABCDNR6gK+ g/déeé(%-sg%gg'%( -5a10% & ()-5a1l0% & ()-5Y b6

} DEFGHI JKt X<aaal0% & () - 521008 & -%a 0% & ()-5a10% & ()-5a10% & () -5a10% &
' () -5a1088 & () -“OKLINNGRN B D&ERI 098 &L () - 5210% & ()-5Y b6

}a109% & ()-5al0% & (1P RSTIVE X52884098 & () -5a10% & ()-5a10% & () -5al0% &
'()-5a10% & ()-5al0% & ()-5al0% & (i- BWKYZ[ \ 6t X<aY b6

1a10% & () - 52109 X955 Y) T8820% & () - 5\ bedef ghoS7aYal0% & () - 5a10% &
'()-5a10% & () - 5a10%a8d )ad(ad 08k &nble 56 210% & () -5(al0% & () - 5hij kI mt X7ay
al0% & ()-5al0% & 3@5 5a109% &%é} -52109% & ()-5a10% & ()-5a10% & ()-5a10% & ()
- 5nopqr snR6X7aa 0% E (IS EBL 17198 %° 152%310% & () - 5a10% & ()-5Y b6

} st uvwxykd X<aaal0% &'He -HatPfdh (31 bag 08h&et) phapfved (ths5alhb%ed'ted- 2@lR% &

10 & () - 5a10TE (5 At ]I sadosh e 1 aatodPErEio8sd% 16T 5a

109 & () - 521094005 2al (Dl 098 Bt (Ja6eL 0We & $pranedods thebheaw & () - 5al0

%W & ()-5al0% &afs (32 1O & (JupAd O & € 5ad 0¥ & f1)- éaéo%’c'gg' ﬁ%‘u?‘é.bG
}t X<aal0% & ()-5al0% & ()-5a10% & ()-5a10% & ()-5a10% & ()-5a10% & () -5a10%
"& ()-5nR6t X<al0% &-QI')G_ SORPER J@y%:.y g the cross-cut part was evaluated
a10% & 19 - 5a10% & LR, 253gARY &nb) maalA%h& 'y i<aal0%:& (R -1 o & {)s 5a10%
l&' () - Sail%%' & ?’ - %ag)iélggig?/d gh 5{ - gg%(%%%& &gg(llg)l% & (){9-1§at(1%&35}§%‘% é%a’(l%/d&' 0
-5a10% & () - SNRIPLAF BRI~ BHL0B R Y§=Satlinas &2 (Jumbal0otger( ) £5xMps mm to
§32<%O/"/§1?‘)’/d g}(e)gés%%%% & (i PR (hen2 BOWE ) meald% & () - 5al0% & () - 5E
?<al0% & () -
1a10% & ()-5a10% & @ -BafoRheqy -Brruaeds il - Bhays Bhe ) bsrz0os &L F- 5a10% &
& )-Balpob e () aat oo L SalOm & () R e e ot Fhe sbated )"
-5a10% & ()-5a10% & () -5al0% & () - 5#%.. ?<al0% & al0W & ()-5a10% & () -
5a109% & 1) - 5al %3&31( f-%ﬁ%%“&”{%f%al%%sf&' 1%5%4%@?@%51@%&%&6%&“@)-5a1
0%(')8/: ((& ) ( ;Saéoci%)c')&'a(s) -a&a;é:()%w/aj@ctfeﬂég% gc'r(e) -&ed 08 B £ r EAAYWADN. 2584P% &5¢€) - 5
al0% & ()-5al0% & () - %.& () -

] _aceg_?<a10‘§?a}§0‘%1§ %ﬁ%é:%déﬁ)”g}d(t)k{)s"aflo%%yﬁi )EEA 058 % §59 55308 %2F) - 5a10%
fL I (12)-/523 2( ;m EE)lgm& ' g()ﬁ\é&m?l)d 5faced parl%ya&? ev%lul%t/e ?& b¥ Ea%n/g&o( 5al
al0% & ()-5a10% &' ().- 06 & ()-5rszdP<al0os & () - % & ()-5al10% & () -5a
0% & ()-5a10% EKF)“- %’fo%)]l S(t)e-rSétTdi}%ﬁ'&' %%_%1%%/% o aa‘i%%%‘é (}@%%1‘6%/31'&' %) - 5a
109 & ()3Bal0vns, ( YA Sehess &rbh- 5amfvt s’ LesEnNhRAsat0%me @mdbad 0dh&n( - hal0%

& ()-5al0% & ():5) Q%

}_?<al0%al09% & ) '53aT0% & ()-5a10% & ()-5al0% & ()-5a10% & ()-5al0% & ()-5

E) ?<al0% & ()-8Y Bdectrical Conductivity Test

}a10% & () -5a10% & ELn321Q%;& @30 l%dq;_am% & ()-5al0% & ()-5al0% & ()-5al

0% & ()-5a10% & ()-5a10% & ()-5a109% & ()-53: AGMI[ _?<al0% & al0% & ()-5a10%

& ()-5a1l0% & () - 5alBMLerep s aE09se the syedwat {on 518 ~de jof £aet 094 &%9 - 5a10

W& ()-3BL0W &shpcIatOUn& GoANtOBE the pigment added to the heat-

}i koquw{_?<al0%a10% & () - §al0% & ()-5al006 & ()-5al0% & ()-5al0% & () - 5a10%

& ()-5{ _?<a10%@§%3¢6§2€5 f@f%f&'CP%-t@éil@% &S “SABRUE AL BRLY )ABN10% &

' ()-5i M ?<al0% & ()-5al0% & ()-5aal0% & ()-5Y b6

}al0% & ()-5_?<al0%10% & ()-5a10% & ()-5a10% & ()-5a10% & ()-5al0% & () - 5a

109% & ()-59%Y b6 }al0% & ()-5a10% & ()-5a10% & ()-5a10% & () -5t X< b6

}a10% & ()-5a10% & ()-5a1l0% & ()-5%10% & ()-5al0% & ()-5al0% & ()-5a10% &
-5t X< b6

§ 33110%' & ()-5a10% & ()-5a10% & ()-5%10% & ()-5al0% & ()-5a10% & ()-5al0% &

()-5nR6X< b6 al0% & ()-5al0% & ()-5a10% & ()-5a10% & ()-5Y b6 }t X< b6

— ~ N ~ — ~ N ~ — ~ N ~ — ~ N ~1 £ \N



HOs$109& ()-56][:vU3"! cV$10%r& ()- FfHL3WS10%&R' ()- HL3WB10%&' () -
HL3WS10%& ()- HL3WB109& ()- HL3WB109%&' ()-6BCh3{Z9, 310 QHcV$109&' () -
HcV$109%& ()-!HoV$109%&' ()- QHCVS10%& ()- cV$10%& ()- JcV$10%& () - Ya@1l0
i V$10% Q & ()- HE10%& ()-! #100& ()- < P$108e&()- 10% & ()-1010Y>?%

[ [: @10  XL)$10%ic& ()-S ~H WB109M M& ()- Hi V\$10%:c& 0)-

XH Wb10%c& ()- H Ws10% | & ()- H W10%ij & ()- !." "HN#VU410 < v
109% ()- < 10%&ctn ir0%Bikle LOUUIOUULOUU XL) $10%JU& ()- S

00 (v i - sidve 4 itelimhioy SAOIE 4L, phe) breR Y iR ﬁfloxlo
QHf $109%&' () - (Epﬁan@ﬂm%l tﬂxﬁ@m@he gwemgm Q)i'-hef es;:s@%e& ()-

QHf $109%&' () - ) ehi'sdivi d*ré‘éoa/@é)tem%ét:ﬂw@qg«f()w 3 ;L%l@%lo&o(r)
109 () -], c10%& ()-1010%, " 7-e- () -

"10%& ()-> Hi 6 @0/&17( jthiq @%&%W%r regiqpoRst (§0¢ Gt?/ é?@@gAGEOJ(ﬂ%MIO
cl0% & () - 10103;(Pxe|1|(é1f|6r@°/&r(e) Iﬁeatﬁaﬂ%d@ﬁ&\(rit ishh hlagfm&&m@ared with

HLH'" 10%¢e& JOo%d1 223 3 bU410 09

100 P& (1) CRIGEOALENS EAaRURsy Y q)and. %ﬁ%%ar i ebtssivicy
314" 5566U6| [ : lelcﬂ;l(lessXHﬂl{hrﬂ.Q%ﬂO:& (Pris r&vdOYVEOLhE) - the alQ%L&u(n) ay loy
XHL#10% | & XHL# & 109%

ue3666797]777|(%NR5‘f6f0| o Bedieniog ’ﬁ gfo’h(%% §99&2P}e) a5 BgPtdozs: () -1
d010% & X9 -1 Hgenba%cang elmwgzwemuom i 3V109& ()- i 3VB109R?& () -
H'3V$1093&. 3

1g]c' Fbadf%g 2§]X§&‘ f%gu§ngﬁ£%ﬁg§§$ﬁé)a%fgfiéib%ge“Qigg%numfggﬁgp
63] c" "Headi ng SPSE¢" 0ﬂ*¥hﬁrﬁ}ﬁ§ﬁ&ﬂ 14¥§Rﬁ¥@ﬂ9@?%P¢@S€Efé&gtpﬁatégbﬁph

Font N& $G+] 29“@%@6%6 Al SR UM ik 1) €Y géb#p&%és b
9CIRPXd\ f Skz| én$HU &A AT <> DFHJLNPRTVXZ\ ** bdf hj I p rtvxz 3uD8

VO f OZ " #L%& (“a od1 588 AP BRGARRRPS %arts
} O A"BascH by, nﬁ@%4eﬁ8BrDQﬂdetﬂlM2Flﬁh)ondué$ﬂﬁﬁg(ﬁaig'meni‘.Olaﬁééﬁi'Sﬂt

s U O 145' BOUREAPCBR RT3 ST Tht NS 11T G R 4 7ok e B oBRe e
+5<FNZbgnv{! 4GRherefore, this is more preferred.
O =L =L G SRSB4 A8 T i R
JYI| s z is less than 10 parts by mass (Comparative Example X-26),
20 the emissivity is less than 0.7 to give poor heat
absorptivity and therefore, this is improper. When the
amount of the heat-absorptive pigment added exceeds 150
parts by mass (Example X-5 of the invention), the
emissivity is high but the workability, such as a bending

25 property or press formability, deteriorates and,
therefore, the amount of the heat-absorptive pigment
added is preferably 150 parts by mass or less.

When the amount of the electrically conducting

pigment added is less than 1 part by mass (Example X-8 of

30 the invention), the electrical conductivity cannot bhe
ensured and, therefore, the amount of the electrically
conducting pigment added is preferably 1 part by mass or
more. When the amount of the electrically conducting
pigment added exceeds 150 parts by mass (Comparative

35 Example X-27), the electrically conducting pigment
inhibits the heat absorptivity and, as a result, the
emissivity is less than 0.7 to give poor heat
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conductivity decreases and when the mass ratic of flaked
metal Ni/chained metal Ni exceeds 6 (Example X-14 of the
invention), the heat absorptivity is inhibited and the
emissivity is low. Therefore, the mass ratio of flaked
metal Ni/chained metal Ni is suitably from 0.1 to 6.

When the electrically conducting pigment is
ferrosilicon (Example X-17 of the invention), the
emissivity does not decrease and at the same time, the
corrosion resistance of the aluminum alloy sheet of the
present invention is improved, therefore, this is more
preferred. When the heat-absorptive pigment is not added
and only ferrosilicon is added (Example X-19 of the
invention), the emissivity is relatively high and the
electrical conductivity and corrosion resistance are
excellent, therefore, this is preferred.

When an electrically conducting carbon black is used
as the heat-absorptive pigment, the electrical
conductivity is enhanced and therefore, this is
preferred. The aluminum alloy sheet of the present
invention where the heat-absorptive layer contains a
rust-preventive pigment in addition to the heat-
absorptive pigment and electrically conducting pigment
(Examples X-22 to X-25 of the invention) exhibits
excellent corrosion resistance and therefore, this is
more preferred.

The evaluation results of aluminum alloy sheets
different in the thickness of the heat-absorptive layer
are shown in Table 7. When the layer thickness is less

than 1 um (Example X-28 of the invention), the entire
emissivity is low and when the layer thickness exceeds 50
um, the workability of the coated layer is decreased,

therefore, the layer thickness is preferably from 1 to 50

W .

INDUSTRIAL APPLICABILITY

According to the present invention, a technique of

mn
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releasing heat generated inside a home electric appliance

internally using a large number of components which
functions as a heat source, such as motor or electronic
part, is established. Furthermore, a surface-treated

5 material suitable for releasing heat and at the same
time, having excellent electrical conductivity for
earthing or grounding a home electric appliance can be
provided. Using this technique, the performance of home
electric appliance can be enhanced and the energy

10 consumption amount can be reduced. This technique is
applied also to devices containing an electronic parts or
a battery and undergoing elevation of the internal
temperature, such as a cellular phone, a notebook
computer, a PDA, an in-vehicle battery case, a vehicle

15 navigation system, a vehicle audio device and in-vehicle
control equipment, and there are provided effects such as
enhancement of performance and reduction in the energy
consumption amount. Thus, the present invention has high

industrial applicability.
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CLAIMS

1. A heat-generating element cover having
excellent heat absorptivity, comprising a heat-~generating
element cover body having coated at least on the inner
surface thereof a heat-absorptive layer of which entire
emissivity measured at a temperature in a range of 80°C
to 200°C is 0.70 or more in the wave number region of 600
to 3,000 cm™.

2. The heat-generating element cover having
excellent heat absorptivity as set forth in claim 1,
wherein the heat-absorptive layer comprises 100 parts by
mass of a binder solid content and from 10 to 150 parts
by mass of a heat-absorptive pigment.

3. The heat-generating element cover having
excellent heat absorptivity as set forth in claim 1 or 2,
wherein the heat-absorptive layer comprises from 1 to 20
parts by mass of a carbon having a particle size of less

than 0.1 um and from 1 to 140 parts by mass of a carbon

having a particle size of 0.1 to 50 um per 100 parts by

mass of the binder solid content and in the heat-
absorptive layer, the total of a carbon having a particle

size of less than 0.1 pum and a carbon having a particle

size of 0.1 pm to 50 um is from 10 to 150 parts by mass.

4. The heat-generating element cover having
excellent heat absorptivity as set forth in any one of
claims 1 to 3, wherein the heat-absorptive layer
comprises 100 parts by mass of a binder solid content,
from 10 to 150 parts by mass of a heat-absorptive pigment
and from 1 to 150 parts by mass of an electrically
conducting pigment.

5. The heat-generating element cover having
excellent heat absorptivity as set forth in claim 4,
wherein the heat-absorptive pigment is a carbon black
having an average particle size of 1 to 100 nm, the
electrically conducting pigment comprises a flaked metal

Ni and a chained metal Ni having an average particle size

S
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30 12. The surface-treated metal sheet having
excellent heat absorptivity as set forth in claim 10 or
11, wherein the heat-absorptive layer comprises from 1 to

20 parts by mass of a carbon having a particle size of
less than 0.1 um and from 1 to 140 parts by mass of a
35 carbon having a particle size of 0.1 to 50 um per 100

parts by mass of the binder solid content and in the
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heat-absorptive layer, the total of a carbon having a

particle size of less than 0.1 um and a carbon having a

particle size of 0.1 um to 50 um is from 10 to 150 parts

by mass.

13. The surface-treated metal sheet having
excellent heat absorptivity as set forth in any one of
claims 10 to 12, wherein the heat-absorptive layer
comprises 100 parts by mass of a binder solid content,
from 10 to 150 parts by mass of a heat-absorptive pigment
and from 1 to 150 parts by mass of an electrically
conducting pigment.

l4. The surface-treated metal sheet having
excellent heat absorptivity as set forth in claim 13,
wherein the heat-absorptive pigment is a carbon black
having an average particle size of 1 to 100 nm, the
electrically conducting pigment comprises a flaked metal
Ni having an average particle size of 0.5 to 50 um and a
chained metal Ni, and the mass ratio of flaked metal
Ni/chained metal Ni is from 0.1 to 6.

15. The surface-treated metal sheet having
excellent heat absorptivity as set forth in any one of
claims 12 to 14, wherein the electrically conducting
pigment is ferrosilicon.

16. The surface-treated metal sheet having
excellent heat absorptivity as set forth in claim 10,
wherein the heat-absorptive layer comprises 100 parts by
mass of a binder solid content and from 5 to 150 parts by
mass of ferrosilicon.

17. A refrigerator having excellent thermal
efficiency, comprising a metal-made exterior plate having
coated on the inside surface thereof a heat-absorptive
layer of which entire emissivity measured at a
temperature in a range of B80°C to 200°C or more is 0.70
or more in the wave number region of 600 to 3,000 cm™.

18. The refrigerator having excellent thermal
efficiency as set forth in claim 17, wherein the heat-
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absorptive layer comprises from 10 to 150 parts by mass
of a carbon per 100 parts by mass of the binder solid
content,

'19. The refrigerator having excellent thermal
efficiency as set forth in claim 18 or 19, wherein the
heat-absorptive layer comprises from 1 to 50 parts by
mass of an electrically conducting metal powder per 100
parts by mass of the binder solid content.

20. The refrigerator having excellent thermal
efficiency as set forth in any one of claims 17 to 19,
wherein the heat-absorptive layer comprises from 1 to 20
parts by mass of a carbon having a particle size of less

than 0.1 pm and from 1 to 140 parts by mass of a carbon

having a particle size of 0.1 to 50 um per 100 parts by

mass of the binder solid content and in the heat-
absorptive layer, the total of a carbon having a particle

size of less than 0.1 um and a carbon having a particle
size of 0.1 um to 50 um is from 10 to 150 parts by mass

and the dry layer thickness is 1 um or more.

21. A refrigerator having excellent thermal
efficiency characterized in that the heat-generating
element cover according to any one of claims 1 to 9 is
used as an exterior plate.

22. A refrigerator having excellent thermal
efficiency characterized in that the surface-treated
metal sheet according to any one of claims 10 to 16 is
used as an exterior plate, in which the heat-absorptive
layer of said metal sheet is disposed as an inner
surface.

23. The refrigerator having excellent thermal
efficiency as set forth in any one of claims 17 to 22,
wherein a clear layer or a layer comprising a color
pigment is coated on the outer side of the metal-made
exterior plate.

24, A method for producing a refrigerator having
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excellent heat absorptivity, comprising previously
coating the heat-absorptive layer set forth in any one of
claims 17 to 20 on one surface of a flat metal sheet and
a clear or color pigment-containing layer on another
surface to produce a precoated metal sheet having high
heat absorptivity, cutting and working the metal sheet,
and then assembling the metal sheet into a refrigerator.

25. A portable or in-vehicle device, containing a
heat-generating electronic component and being enclosed
in a case having on the inside thereof a heat-absorptive
layer, the heat-absorptive layer comprising

(A) 100 parts by mass of a binder solid

content, from 1 to 20 parts by mass of a carbon having a

particle size of less than 0.1 um, and from 1 to 140
parts by mass of a carbon having a particle size of 0.1

to 50 pum, with the total of a carbon having a particle
size of less than 0.1 um and a carbon having a particle

size of 0.1 pm to 50 pum being from 10 to 150 parts by
mass;

(B) 100 parts by mass of a binder solid
content, frem 10 to 150 parts by mass of a heat-
absorptive pigment and from 1 to 150 parts by mass of an
electrically conducting pigment, the heat-absorptive
pigment being a carbon black having an average particle
size of 1 to 100 nm and the electrically conducting
pigment comprising a flaked metal Ni and a chained metal

Ni having an average particle size of 0.5 to 50 um, with

the mass ratio of flaked metal Ni/chained metal Ni being
from 0.1 to 6;

{(C) 100 parts by mass of a binder solid
content, from 10 to 150 parts by mass of a heat-
absorptive pigment and from 5 to 150 parts by mass of
ferrosilicon; or

(D) 100 parts by mass of a binder solid
content and from 5 to 150 parts by mass of ferrosilicon.
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29. A portable or in-vehicle device case having a
15 heat-absorptive layer, as set forth in claim 25.




