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SPECI FI CATI ON  PLATE MATERI AL AND METHOD FOR PRODUCI NG
SAME TECHNI CAL FI ELD The present invention relates to
a plate material and a manufacturing method thereof.

5 BACKGROUND ART The outdoor units and indoor units of
air conditioning syste re generally provided wth

heat exchangers for exc 1?1133 Nwith the outside

ai . PEATIEMEKEREA0ANeD METHIS O PHOBUCIRE Yl 2

lurality of heat radiating fins, a pluralit
TEC}E’II:‘E%Q‘E Ifubes, and a propeller or other biow ng

.urakity of heat radiafing fins are
SR Rsont DRttt Bldislo LS Rputildtp BpioCrinp Bgthod thercof
BACK@GROUNDIART e- bet ween al ong the thickness direction
ereqgf . ' ' The plurality of heat exchanger tubes are
t1

§ anfgeer wutsadtindeesdits BE sl gandienipl systbing pre geeradatprovided
i ]k gy RS S 7 B A e
normatly gvovidedaivith e\pduralityeofiientr iabliatiyg Gifis,hepluraliedbBhdan exdHaner tubes,
and  Biellitoon il CNEtE TRy B BOrAL 9t dicrediing e are plate like
membéx@cﬁxﬁh%&g with"g prdseribad E@@ﬁgﬁﬁ%ﬁa{‘ %1091?@? ?@Q%S tection

be exchanged and the re ['ow ng
thereofy eBhe pluselifapidet exshangee tbiee arcewmpgedatoess to passahrbaph . plurality

The: hat,. fins generall onpr. se. a a )
ot eal 8o 2L DS B0 S5 e ko STRGRE S, BB moans
serves Shéglivets116@ ofl alfiover tho plupdlRy 6f Reat fidiading s GRNBLA Bedhafrer tubes.
froma plate-like substrate mnade of pure al um num or
T 96 i ERhangesythe aig blovedato the cansdetweenfadiagend heat rediating fins

by the Bl ﬁlegﬁs ddiGes 1 t%%se&ﬁ%#ﬁed Nl {E%lr%:%i;%e%gﬁ{@%%%&ﬁﬁ%e 1816 heat

i's made by rolling the a num or - a

~ exchanger fubext ethler keapbmatenansomignssl | i ng oi | and, thus, oil

bstrate. ~Cansequentl|

%H%%ﬁ?ﬁ%ﬂtgg &i}p% ug\%%%%l?%gégé%eeﬁ;p%p@ pyend thaghss ge@hwpﬂ%a into a

first applied to the substrate and then a coa
made ofpuigdnminuoeorgn aluptinumealipp kb ating thot issfioameal @) the surface of the

ting, 25.(1), A chronm c acid .
b2 X D 5 Rl 80 8 8 gy v
plate-liky frapiing 1ollirgas!l dddg tius, diP&iRoR RN suthe: GO RHsBate. |
oatin (See, for_exanple, Patent Docunent 1.&1 (2) A
q%}’ﬁﬁ“k‘;‘ﬁl%ilﬁ icOnpEntienally, wherer epatine is Jo dysplormed wo the smifadeeof the
substraf0&h bl Femb vt Greafnint ?Qﬁ@pﬁﬁﬂied %@F%%MP%%&% Eﬁ?fﬁhﬁé ﬁzcogt%lg r%ethod

. phosphoric acid treatment, an a rea
like oneotthe figllovang ¢foh exanspleiaceed t3@omotighesinng treat ment is

f}p lied to the substrate.and ft@hen corr osi on .
(PeBichiomie ABLoorSs ABPiRdo 1M fribrame oatas ardse Bydrophili
coatingfi® for@xaBPethe BRbRAte JRGHEEYee 30! %)Y%ﬁeﬂge,tﬁ?enmgﬁﬂ?ﬂﬁ). Y

a fine roughness (protrusions an ressi ons) o
(Dub hy drophilis pgint-likp snatesiatésdanphied beefosur theceatfy. t(Ree, for example,

Patent E&&?ﬁﬁén%%

(3) A phosphoric acid treatment, an alkaline treatment, etching, or other surface

“prescribél fid SapRfusinde D THE Blafo mafriadl is cﬁﬁgﬁl\é?éd fdife %Hi'ﬁg-‘iik& Substrate

roughening treatment is applied to the substrate and then a corrosion resistant coating is formed
on the substrate. (See, for example, Patent Document 3.)

With the method (3), a fine roughness (protrusions and depressions) of submicron order
is formed on the surface of the substrate. |

With the method (1), the equipment cost is large because it is necessary to use a
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Wth the nethod (1), the equipnent cost is |arge
because it is necessary to use a 1 prescribed
treatnment | ayer and the running cost is high because
harnful waste liquid is discharged fromthe process
nd nust be treated. Thus, it seens reasonable to omt
prescrﬁaﬁg

treape Eyercrnfl theemnnig C%ﬁﬁ ds déghe becagsqrbamuftl suste liquid is
disch: d”ﬁB%ogxl (ﬁécﬁsy el r@%t %e l lﬂgxﬁs thseeerg'lsall:ea%qsnable to omit the

applie re y to rate usin

- chromigysiid tedtinont amdtsblect.a Ihh:thai/ ﬁIch apfethdde) ﬁ WA pdihteke material is

i gadﬁer' al itg 2&5' ied directly, the adhesi on_between the
appiie 1518’ B upRE ¢ d8ing gy belttt application dmgthedt f Heweyar) ywhen the
paint-eley ﬁﬁieﬁaﬂsﬁp?h@ﬂﬁédt@l ttfé%ﬁ@&oﬁ’ BeORER 'ﬂ?@&bsﬁ@c@%ﬂ@ 'tljtle coating is

when t he I's adopted, specitic treat
poor aagug gwidietently dueam nalaﬂe awterish eanwstbe sbthingh. Mb&rmhxlaj Iwhen the

oo SR e b R

ABoghibsfl thgmbtheds (B (3) SeqaiRp kh@éﬁbstﬁdﬁ@td’dé"ﬁéﬁfed% advance to remove
rocessing steps required to 10 manufacture the plate

oil an PPUghfamEatEeimaids applisss thenemabsstof tmoqeﬁmm sieps regnired to
f t nade by
manufhclfre e fla mAANMABILORN i Bl B R W (el 0T DY ¢ s
laghe easé of avanvettianabplatemoseriial gaads by hpplsmgfaaxhﬁarmé atil@reatment to
trate hec romat e Coatlg%esl roves the

the suBAR A tvio DER &t BB EoRFAE o £&P H1°. Subgiigit dhe chromate

coatm%i vés 8 rc@ﬁ%h@n r&PMdcBBF QH@Elafhoﬁ'laﬁ'ﬂXle f{U\;vHe(f' &fe a chromate
rophilicit it has poor water wet

coating; ﬁ@ﬁsawtt apyssay clmelwdn_@hum Hdas poccrmaemwatmg ablira¢terigtic when

I T TR TTES S

cause suels paibdsnieas 1hﬂedde&\adr<ﬂov¢fé:§§ﬁnb§sues technol ogi es have
posed in which a chromate coati

been ng or water
Iy HF%%&?%F%‘@% Geennelgeies haysieen prapesedia vgmlr aefsonhtetchating or

d
vt AL g 160500810 SR SR,y o s

Coa’tlngm agtysimphiladoating isrmpplieteon top o2 theebrusion ﬁdsfsfanc ttﬁiﬁhg in order to

ensure %&g{pee fi?gfrge:)s? %}J‘b glsrgél'?gslf% rerélgéh%% gt? Ce}é@&ﬁ}@m% d8eedpr example,
Patent Eol:uz\ﬁ\éﬁtm § bat eehedheRyy #R8GHeR8s PafknP Eg&%e@% lérﬁﬁgﬁe nﬁatenal

4, plate material having sufficient degrees
havmgcﬂ@ﬁi%@mmgre@s iof thathc eorambmyaslstqme land |1W9lro¢>hﬂ1ctt¢ can be obtained.

wat et sol.ubl e
PerticuBRly il warb ol et 1 yobl 9 i Kt Sl RaisiBnihohtie, he featment
layer rdzqt&mtlnﬁeﬂta cHrani&y adié Qréatn@sht fi® mof ned¥s @Y GnadGhél tédh@ﬁdlﬂ@f“is thus
s not necessary and the techonol ogy 1s thus
advantaggout 4 AeFEB Y produckpmvgostt angreayifermenialcoseanand
I conce < a
e L e putap es? LR on PAGHTBNichion REGAT 65620
<BateniiBotuntent Japane skhphmssel Iamlewpeﬁéh&mt Pibliiati6:@No06B3-B3 729
cune 3> Japane

3- 303729 at ent i.d
<g§ ORIt &3 Eatl on %ane% dle;pp; gten&ég‘tylg:ﬁmrg@@%ﬂ?l??d,

PatedEDanRERt hai d- 0 '
0L ot CRURE OF TE%B?IPN%‘%E%TH{FQV# gf%%%gmrﬁ%mn ﬁél\?f?%@?@g

'DISCL|O§I:H§E ATBEINVENTION

OBJECT THE INVENTION IS TO ACHIEVE
However, with the conventional technology described above, since a water soluble resin

containing a hydrophilic group is used in order to ensure that the corrosion resistant coating

_ _adheres to the substrate, the corrosion resistant coating is eroded (washed away) by adhered
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However, with the conventional technol ogy descri bed
above, since a water soluble resin containing a
hydrophilic group is used in order to ensure that the
corrosion resistant coating adheres to the substrate,
the carrosion resistant coating is eroded (washed

water i Pjoigiirea itk PeRFURERS e seeropion Sesistent: trating ereses dhe substrate to

comodt R b Bt BTty S8 Ble SOP R BFRe , 01 “Ure prate

Tieet @hjectlof dm:;bresrms invéiteoroRjte dhipeie tHicadbe£61e BétwietY B2t dodfing and

he adhesi qn between the coating and
the S“?Sﬁéteﬁasg F %&Oitae%@éé% Proqce B platematerial t o

RAGHMC b PR e dBE Sivedlion I %‘%&&ﬁﬁe gbé‘rat st Qgefxglhﬁavmg both

present “invention is to provide ate

- corrosigavesisiars enth hydrophitis prapertees; astwaeit asamprdmed rdopbilitiy.c

roved durability. MEANS OF
m%@%ﬁﬁﬁte mat erial in accordance
Avpldie glagkial ih dcSordhsoel whewl cih h 18 p?di*i’&édr@ftﬁa§ﬁﬁ’su%te and a coating.

The substrate is a plate-like nenber th

' oati ng
The S\ﬁ)@@%te rote Risteelike srambsr dhat dors e prave sitotmesiars ambdepressmns of

h di.recti
submlc? e?}eé(;eg' %Eﬁﬁ%g glg ttgén fh?(lgélggso&]?ec 105t tflet'rﬁgfk n e}s g%aléirngfw tf?ltgled on the
surfacescuﬁj.he sahwammhdrmaﬂia of a paipalikd niatelﬁﬁl haied h#inith oVt Espect to the

bstr geeflnlty with respect to the substrate In the
SUbStaffescri ption of the present invention, "subnicron-order

IR R deStSH P08 0B pHABHSRRINABS, “s%ﬁf%ﬂine&db rB&&snSl% | Y€ R ssions
direction of the substrate” are protrusi‘ons an
oriented éipthe gutloess directipreof the gubstrats” afe prDmmorfsqué Idepressmns in the range

of sizes GG of D28k thah, 1 B0 Wl T i oo B 66 i el

a rolled ylaneHis s@istrar 1631 iﬁ%lamsﬁ@f bk @ﬁiaﬁﬁ@ttreatﬁieﬁh'éﬁgnﬁg' ﬁ@&tﬁﬁﬂ% or other
or other roughening treatnent. Al so; aint -
roughening freatment, a@l,sqa,gt -Hke wamrmhhawggﬁﬁmty Wltﬁ hespect 1:0 the substrate”

isa pmﬁtﬁﬁ{%ttflé”téﬁal ha {ﬁliig obPhdie 10ht%ﬁth%§l}q%rftt e s%%'%tga% %ﬁer} it is i the form

hesion Wt spect
ofa coatilng Murcrspeofﬁcally; :as\tmlnhbe dédoriBedlpreiif is G@hlh#hkélﬁlawnla] cdd@ining a

i Eedl er it is a paint-like material
Speetilq aﬁﬁ‘ﬁ‘é’ P4 s8lveBly specific al cohol - based sol vent. Wth
WitH thiPpRECmBERHEY KR subshifie RS hf)taﬁaﬁ/edsgﬁﬁud?&]i R %rcEtrusions and

subm cron order pr otrusi ons and epressi ons on
depressiqps P is surfage ehd thub hes nadbednosshi esteldjt@g tamgh¢rmingtreatment. However,

o o QUPTAATN SHLIET ol BUBYEL o ORLHER  mace of

25

30

paint-libematesis] HabingSfhwitiewidh redpedd @ M siiskBteMBIRE ik ﬁﬁe\&hﬂgnal can be
ffinity with respect to the substrate. Si nce th

obtame%' Wé‘thé‘ﬂr?é’Pé/rﬂil%# IQUgACIHAE troafmsht, tharradyqtion sost lamiugadn g a
A &%fg BERIrRY i LRBITRY with BfiR»q8 H%Ht% fe?%f mlf'l%ccgr gtlljc%le\gi?lbclmm

late material 1n accordance
1, V\ﬂaer«:iila‘ttkr pant-lnl«m: raaienatldam bgdrophdbic bagamic phintldke heitetial.he

D altntt r fal i 21%%51 glhobl c.organj.c
SR 1S FPRtine g A ofa dydippe c QEgAnipRiplelilrymaisaiel ghis plate
materiaPha ¥REQRBO rfosRIndBR kiendR3inAlis Wl Suildt BF L& as Hol %dﬁhﬂé fins of a

mat eri al has excellent corrosion resistance an
heat exafjapgersui t ed for use as heat radiating fns of a .30

ABE@& mgféﬁgﬁﬂggédrdance with claim 3 is a plate material in accordance with claim 1

or 2, wherein the surface tension of the paint-like material is equal to or larger than 25 and less

- than or equal to 35 dyn/cm.

Since the surface tension of the paint-like material is comparatively small, the paint-like
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A plate material in accordance with claim3 is a plate
material in accordance with claiml or 2, wherein the
surface tension of the paint-like nmaterial is equal to
or Iarger than 25 and less than or equal to 3 5
|nce the surface tension of the paint-I|ike

matefﬂgp‘%% S%ﬂ PERg AR VERyresnesl fo therairiges f the Rubstrate when it is
appheHHéV%!h'tﬁJ)u e 300G NS mv%een Il%ygé{ed’\@c} A {;l?%lggl?ﬁé QhdE Asa

surface of the substrate
result,tthepajht-likeemsiehial raatgeot aghesitn widerespah ;cemte edbsttmeawhen it is in the

hening treatnent. As a result, the paint-Ilike
fonn%%tcgﬁu%ﬁ has good adhesion with respect to the

A@Mé fatefiaMil @Bcdrdanics W*lﬂﬁ A4 4§ Q?Qt%a@nﬁlqﬁ%&)gd e &lﬂl any one
ate material in accordance w claim4 is aanl

pla
of claippgildp i3awheneingthe priatike material eonjaionan algtﬁhocl-lbamﬂl&iolhfenbat& content

ri
of 1 to cgvﬁiél I&ase g?gf“\)}lé r{: & g Eﬁar gﬁ{l%%?&@? aie s(gl\ie@t mq%prqSFPd asa
percentetgesoflﬂm/'&)tal |mghttdfq)amnﬂ<e nﬁataﬁalt(bw%yl i@OhRE wRasedr alcohol—based
i olvent s §xpr essed as a percentage of the total
S0 Vena&?r’éﬂ’twdoml iVPRiSHtoREs phpaipt e polensl i e, the wei ght

withahk ek hased, Eéoilc\fcﬁfai béﬁ%ﬁts?g)%s\? ejﬁﬁi:% ‘@f?&t tension of the

units of alnt-ll mat er |
paint-likgtraaterial anql ﬂ@rdvbrampmveb feagihsidn bettveerethe e:estmg‘rmd the substrate.

th t-11k t |
A5 e0RuBhre i gBEn gis subikainonn at ssarines withany one
of claiff ¢ t6 8Pwhérain@he pAnliled BafdBbEdntlind /h ASHSI-94RA %o%ﬁﬁt a content

claim5 is a plate material in accordance wth any one
Of“oéfW%alrrs 1 to 3, wherein the paint-like materi al

PRAYA, PRy Bh ) Y RIS Rl aftogfhe "Bl Eipneh g mproved

ina mMeEﬂ'aEWe nfsanenleshsatie: #6chol hesedaalvieRionfent 153 MeeForeh®ntioned
ffecti ve manner because the al cohol - based

range@éggé’ﬁt/ content is in the aforementioned range (1 to
&piﬁfeoﬁatelﬁl P AlcBrddREEH 1R Llal 6%&%5%%‘&[%15&“115 gcc%%%hgé Qith aim 4

plate material 1 n accordance th clharm
or3, WM@méhﬁnalﬁﬁﬁwl-bhwdholvemas exids sikbsentiallysoffemddcohol having four or more
carbon SHPS stantially of an al cohol having four or nore 20
carpon atons. Wth this plate material, the adhesion
Wieh ieeplate ReatSridd Sthe @&&sﬁﬁ%eﬁb&n@ﬁ@&ﬂﬂ@ﬁaﬂe Sindi MY QUBHg is Ifhproved

n effecti ve manner because the al cohol -based sol vent
in an effectiya e berause Sistarohekbrsed splyent ismaderof en elaphhaving four or

material in accordance with any one 25 of
Aquae mateitlal m dgcordatoearith dlhien V1ssqdsb tiatedtal inhR chradbie Wity one

er ual to or, larger. than 5 pa-s and |ess
of clainfi L3 Gy Mg iR Vi5eoRtyi e paipinie maerialiisenel toordareetiban 5 pa-s

and les$@bR br éqdﬁptonwlﬁlré al is conparatively small, the
paint-l1ke material has good wetting capacity with

Smee $he tviscesitynef ther paivelikd nidieriad ibsbmatativeignsmall, ithe paint-like
even.thoygh the ate as not bee
ma*e“aﬁp%gé’ggwaﬁ?“é AP Ry “fip S Efee OTAGS SHEP ¥ PR fpplied

-- even though the substrate has not been subjected to a roughening treatment. As a result, the

'm"“"’m’&?@%e oA plate material in accordance with claim?7 is

paint-like material has good adhesion with respect to the substrate when it is in the form of a
coating.
A plate material in accordance with claim 8 is a plate material in accordance with any one

of claims 1 to 7, wherein the coating is a corrosion resistant coating that is formed with a

| corrosion resistant paint-like material and made of a hydrophobic organic. compound,
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30 paint-like material has good adhesion with respect
to the substrate when it is in the formof a coating.
A plate material in accordance with claim8 is a plate
material in accordance with any one of clains 1 to 7,
..Wh Ln_th i ng. i rrosion resi n in
Addltlf)ﬁaj{el the coating is a corrosion resistant coat

Y i1 s Pl matrial . hydspplilic spatings madeaf adfaldmphilﬁquaint-like

maten%lgg ﬁfdv?ded%dthm%cg |f0£ ﬁg%ﬂ%ﬁgg?%'}%? F;Q% C conpoun

dditionally, Int l'ate ydr ophilic
Withithin glateoieteohl, thendiiesiphbétiveerptherstibitideandthé esdtils it Bnproved

o B kP b SR Sk e comosion

resistaRELVRDR fsh@ade Tt Hy8ropRGhit r&g&ﬁ@tdoﬁﬂ)ohﬁd Bl @t?é@ ;j%ot afhtain a

the cost required to produce the plate materia

- hydrophili grawp. erepiamefitheewrosgintesistantcogiing by adheredswatersis stpmeéssed in

: ' [ phohi ¢. or gani onpound, and
compefRt b BrBE Rl MALRNER. & L GBPLFSOIRAU A0
be preeanted foonperesatigite eaaisiongrebitadtl bestRG Mt @using the substrate to

dsuppressed in conparison with a corrosion resistant
COItodepat i ng made of a water soluble resin and noisture can

A8l w¥ensied abiRmRe it aéiki;? %s;{@a{egﬁé@ﬁél o stfécﬁﬁkg%th claim

coating and causing the su corro

~ 8, whepsiimthe hirdophiliz| paint-like owmtatiah centaint h volagileorBanis selv@ltat e

ATHFER is o SRRGE Hhotesins b iwhiticneoatiog Gieihe) rface of a
corrosioh @it 804tiRhade Bl WdBbpHobic! StofIE BBhbYurfdl %é‘sgﬁh’llx EorddRicted by

forma hydrophilic coating on the surface 0

the invgpiprsohs showasthaft aahydrephitic egatingdeandse fortmpd ooghe birface of such a
oo 885kl SO B LA BEAACHEA A P NEH Y S
solventtbhae B:ﬂ ichlgé; Wi:l;(s)uhisiflzl.liﬂe hﬁtﬁiﬁ'lr?tﬁl{tﬁé Egm%gtgga?g?@%&emﬁﬁgﬁ&g%es can
be fo”@g’é‘&%gf%%gm*%@sa%@g methed. Wth this plate
ARk SR D0 4 A0 R85 i

8 or 9, phhetein thatcerrpsibn rasistent ovatmgde fosiviell onlthe parfRe iof a aulstatecthat has
al . in.accordapce with claim 8 or 9, wherein the

HOtbeeggﬁbﬁé%?éo#ar@?@%caw&%%ﬁtg is formed on the surface

With thisplas iaddrRil, tthedorf@ion rgﬁst&ﬂkpgﬁgis SHHAL BEL ﬁ?drBﬁh({’E:[j]% organic

chromi.,c acid treatnent. Wth thi ate material,

- compoyry (sl hap esyipetiorn durability 1fe 4 sostinge muke sothy dwatghebiuble resin,

' Whi superi.or. d bility to.a
ConseaBi8P 1 AP 6 APREAREN 2o UL BB N8 of e
chroma?ﬂ:@a’dn%tdﬂi&; siuppré'ssred? iAIIs'ﬁi; yviﬂhgms pmwhﬁte@ifan @lﬁé{)ﬁrﬁ@udgi%ﬁ @bt can be

r t he om,ssion of t chromat e coati ng can be
reduced g Hhere Sxnndishiases ot fiperhic e s breanes fhachrdpie acid treatment

is not néde@et i on cost can be 25 reduced and there is no

di scharge of harnful waste |iquids because the chromc
Aqditel matesial freacordageawith cladmsld s y.plate Aapdral & arbeiahed with any
40 rdance with claimi1l j |late materjal in
one of BRS8N £ St el B Tl A s of o
substrate lﬂﬁft ﬁﬁﬁm?b@ﬂsdb?&te‘dttaﬁh of1@8thb il tiefitnicd med on the
surface of a |,
WI#I this plate material, the pre-treatment steps executed with respect to the substrate
during manufacturing can be reduced because the oil removal treatment is omitted.
A plate material in accordance with claim 12 is a plate material in accordance with any
one of claims 1 to 11, wherein the substrate is made of pure aluminum or an aluminum alloy.

Aluminum substrates are often manufactured with a rolling process in which rolling oil is
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substrate that has not been subjected to an oil

renmoval treatnent. 30 Wth this plate material, the

pre-treatnent steps executed with respect to the

substrate during manufacturing can be reduced because
treatment is omtted. A plate material

used. \’ﬁﬁh i l%g%arimlathy Us|g; arﬁale liks raatpial havina e @it wifhrespect to the
substrﬁ@ CHOLIANGEAM B iRRYd oﬁgéﬁ pur & anfﬁ'ﬁml sut@tratd v Mﬁ%‘E %ﬂalﬁ‘ﬁg an oil

he substrate I's made m hum or - an
removalﬂr@ymentAl um num substrates are often nmanufactured

S 1 PR BHBSE i il 5 LA B ) e it

one oM@ty Rlto NAY khgredf ﬁienlblﬁﬁé M’aﬂeﬂalr RSRES Ls taoheta‘?I ‘?adlaqng fin of a heat
substrate, a coating can be formed on such an al 0dm num

_eXChalﬁ%st rate without applying an oil renoval treatnent.

. ith,clai [ .
Ly SN A —-
the plale matelﬁl hashesceliont tihabitat ThiR ey plate rhateritd 86 waB saitdefdk such an

radiating fin of a heat exchanger. Wth this plate
applicafione | al, the adhesion betvveen the substrate and the

A pd Adterl ﬂl@ﬂlﬁa&ﬁﬂﬂ%fﬂéﬁmﬁl F'v@{h &%ﬁ BX £ érogﬁ'éd with a
durability. Thus ate erla
first stppranduelsecomd sigrpl iledhé cﬁlrst Qt@p Ao plag-Hkeratiedtiagd that does not have

M, S N,
its surfﬁd:er ﬁtprélia% Ia the &cBnd kg, asélﬁﬁhé  Rrbbfbn @%es%rfﬂeé of ¥ Qubstrate

rotrusions and_ depressions of “subm cron order

with a B HkemateRal hwingratErinewith despecttth de stuhﬁraé@f o its
AR B3l I SRR R e O BB o e

' formedpan rthe Isikfecenaf ar subbtrhawiitiuafstibjtting Yﬂrlet ﬁ%@ﬁ@%taﬂ @il removal
d

substgate 15 Research conducted by the present

teatm O B LG FFRSE N ES OTIE Hebade o atrRHY ke magerial having
affimtyf thlir@ 9& th e SIEEAE Gndls & 1%9‘?1&&?“}? Wi§ %%rch demonsirates that

|ngthe substrate td an ol r enova fre
when thyg pﬂa ermatghéns ngtde uaag macht 2 ivfethiod eexoeltrit mghéssonnia dbtadfedcbetween

havi ng afflnlt ect to

- the cofd i Withe SRl | AraldNo vy Yeinertaid il § TS Gsateral having

excelletedmaisilifyals @bt andWhe Prddigtidt edse caPberddbed &cm alch surface

usi ng ,such a nethod, excellent adhesion is. obtalne
“eatm%@t%ﬁewevalﬁ@aWS arngl ranghm tseabvents can beremitiedr nor e,

2% ;g:%rtﬁ Ur bl b@% 'S o taec ereh%{%gﬁwggd%ﬂl@ﬁﬁacmmg

| memodanabcurdmcb evithedaiaeth, bdeais 61 -likerhaedal id § BROBRYbIC organic

. .as 0il. removal treatnments and roughening treatnents
pamt'hg%??af‘?é‘a mtted. A plate material manufacturing nethod

With SSCRRMIRAENE Hatfolal m ma% 12?{]‘1'{% %&teﬂ ﬂtrbgrr'aﬁgfl R9%tance

in accordance with cl ai ai nt

- can be phtadnadabecansesthe dogting firoteilcom thganirface 25 ﬂmsﬁﬁstfatekﬁ made of a

nufacturing method, a plate

th|
hydropﬁtlcorgﬁ?lclgg\ﬂ!t- ié’jlgrent corrosi on resi stance can be

Aqllita iniétid) eRauReturing nfdRdd MlicEOIARE With £1B8n 361 #ffanLfacturing
the substrate is made of a
method in accordance with claim 14 or 15, wherein the paint-like material has a surface tension
of 25 dyn/em to 35 dyn/cm.
With this manufacturing method, since the surface tension of the paint-like material is
comparatively small, the paint-like material has good attraction with respect to the surface of

the substrate even if the substrate has not been subjected to a roughening treatment. As aresult,
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hydr ophobi c organic paint-like material. A plate
mat eri al manufacturing nethod in accordance with claim
16 is a manufacturing 30 nethod in accordance with
claim14 or 15, wherein the paint-like material has a
surface tepsion _of 25 dyn/cmto 35 dyn/em Wth this
a plate gt éﬁtf@wmsge%ﬁé% #18 rdhssipe detwrensthe foeating apdjthoh selfstretgecan be
obtainB@i Alsol Wik ﬂﬁ?hﬁﬁhﬁl:tuﬁﬁg n?egtgfglaﬁfetﬂrx ofiof VB! of tﬁeg)q%[g Fpaterial can

paint-11ke materi a on Wt
be redu@edtbereatsg tHeaaibregfovalt mmenhsand atuzheniap UleﬁuﬂehEC&bﬁ]:SdrﬁlﬂE@

been s cted to.a rou henln tr.eat nent.
i"‘é% 4 2] 'ff#%%% Bethad iR 26eH dm hﬁwgsmwacwmg
methobﬁi m&ﬁaﬁé}ﬁwﬁ@ﬁiy e '&Hmhb" €4 &5 Whten ﬁl@%eaﬂﬁ hge maﬁenal contains

obtained. Also, with this rranufacturlng
aﬂalc‘ﬂ’@é‘@@@ﬁﬁ@l’f%&%ﬂ CQﬂtetImf Iofodt0evi¥mt eri al can be reduced
e I4] enp at ne d ni ng
RESEAS hBR, 5 TR Aoy bhSP TR SR et when an
alcoholrbmeti ackvantiingdded i 0@ patntdike maﬂam gt the blbr&haitindd cdlﬁelﬁ (weight

manuf ct urlglg hod i n accordance with any one of
percengagg), t elela‘i%\[sh%‘i gpodhatrastion: with kesperitte thepubstrate -- even

thougHf88 nt
o P80 i a0l RN Raap QLY MRt 1Yl daesin
betwe@pfd;c ichitireg] m.d tHe sobstateatsemprdnat]. vmensmg this heabfilctbiagaethod, a

v o,t a | ke material at the
plate n}f?e 1”3@%\’%8 ﬂ %cﬁlﬁﬁ@mt}yfg%hﬁﬂb “ﬁg'r centage), the
lafd mhiek gl wEd I i
Bt i i R W5t 20 M 83t
methodyigkacprrdancs yhfheany e PBClalmft)U’gfl@elm whercinghe paintlike matedal contains
analcothggﬁastegg 196%%%?5 Q&telptg)tfvfgg Ig /e coating and the

stra ngthls manuf act uri ng
With unsjmamfaahﬁngnﬁﬁmr tha |adﬂik’siﬁnft&t\$é6h&hé Qibstrate hadtel c"o)itlng can
b can ,be obt ai nﬁp pl at e rrat eri al manufacturing method
o ImiForedc Bt e SR reprwem eeause the Aepkalhasad salgent rentsatiin the
aint-11kB ndldr [ 14 to 16, wherein
P ﬂtkﬁe pa%%?ﬁ?%e%n%?lg??a con ICCL)%v[f%/)an al cohol - based
Asplatganaterial naanufantlmmg muethdd in@cordaride withtdhaitnhii9Sis a plate material in

oo RRAASHH AT VBt B2 RSRSELI0 RSLAET AR gy o

'alcoholﬁ-fafvﬁigtfbtﬁeorrfﬁc&@%ﬁrbbﬁ%ﬁiﬁ%e t he al cohol -based sol vent

content in the paint-like material is in the
Permauienedng maged(sincea minitlike materpil sowamingem al¢ohol-based

sonenTROHRARL RTS8 BTG Cr ) e dp b foco

with resmetrte ithe mffeceadfdhﬁmibstbﬁs eversthbiitithe hitbstad Bas not been subjected to a
s.ubst antlal of a al cohol having four or nore

roughening it S 3\yashlty hiplateramatariat havipg gxerllenbadhesiondisteicen the

coatmg%ﬂ'ﬂﬁe@u'bk‘@até@éne&é Staig@t ai ning an al cohol - based
sol vent having the aforenentioned feature is used, the

Ardate matdriebmanufactueihg tmﬂmgom decatdanae titholaimi20hs 4 plapaaiterial in

sccordefly it 4B R 6F e Bimy B (e B e Ee Veor o eaipmateral i
equal td relaige®ihbn 5A8-sanf e&H tian 3 cBhAkS 20pLAT i @l having
excel | ent adhesi on between the coating and the

VWit &his apanudachring asthwdnsince the viscosity of the paint-like material is
comparatively small, the paint-like materjal has good attraction with respect to the surface of

the substrate even though the substrate has not been subjected to a roughening treatment. As a
result, a plate material having excellent adhesion between the coating and the substrate can be:

obtained.
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A plate material manufacturing nethod in accordance
wth claim20 is a plate material in accordance wth
any one of clainms 14 to 19, wherein the viscosity of
the paint-like material is equal to or larger than 5

a-s and ] ess I:11£an_or equal, to 20 pa-s. 30 Wth this )
%é’ylﬂ!i? H@f%&ﬂf PguHetiHEag msthoddn mreordanse geth glaigr 2} ise manufacturing
methoB 3 Mcotdali& WRE &hy @1}16 (ﬂﬁﬁ&iﬁlg qg?{),' \kf]%tré‘m ?ﬂelsﬁcc}ngesteg X! corrosion

. paint-like materia as goo raction wth resp
resistappegating suadtade lnfdrophobicsorgatic abmpewshist foertgh of hige surface of the
been subjected to roughe

plate I SBHERT oY Aol & EfeSion s e B ARAIFR) dciionally, tis
manufB{Gend @BthoddhAGARN, HEH WP IntWIRcE QyHAPhARL RS is formed on the

- supstrate can be obtained. 7 A plate nateria
surfaceahifie seTMotgsiFBnhensting bnepplyidgradey dwirhicpaiitdike indterial.

; k : [ cordance with any one.aqof ..
RS Sy E e, RSB SRERa M petdRa B coating i
improvedrand fieaost reqsicdtaptodoasthe phitdmgeriaiis Rdyd FRhalintore, since the
organi c conpound is_formed on the surface of the i
corrosign Feystant eoaing e rmpde BY 2abysirgplingica otgnicosmappunds xsignt of the

e . fori i .
R LT ST S ——
penetriiing thpenriasonaoesistamporsng ardnaadsiog thersabstaits fooerodé. t he
Qrrosion resistant coati by applyin .hydr.ophi | i )
& Rl R it i e Pl orhed wEf iy s b ncturing
method RE abdREHLORWilCEMBED 1! Rkt R Bi@dNded, NBe ‘hg&%)ipg?ig' paint-like

.inproved and the cost requjred to produce th
materiglgpriainiig 4 volptelg geganic plrenhisapplied. since the corrosion

O e T a—

paint-like atateria] anablah er eelirvptiks costirpURPHE SSakdaRdilfRnStheVrface of a
n be prevented frogm penetrating the_ corrosion ]
hydropfigli Serayortisaie RAFoaBE b Fitp $0HETE IS et Gerep propertis can bo

fomedQﬁlrtbﬁ’Gf’eacﬁ‘oﬁie@%th@éiﬁ#nl%etﬂ@@.m acturing method in
accordance with claim22 1s a manufacturing nethod in
fpplatsrmoatental mpdnufactiriigm@hod isharceidandenwith elairhi2Bds & hejpufacturing

he hydrophi.l,i ¢ paint-Lljk material caqontaining a . ,
method gL B GBS b e s o it
painte- BN hERERIUT iaBglidER M 8, subfifat® BER RACnS Pe¥S Hbi6Q8! & Neftohtic acid

the hydrophilic paint-like naterial enables a ‘
treatmeg;dr ophi | i ¢ coating to be formed easily on the surface

: ,C oSl oniresi stant coatjng.. Thus
Vi, s B BERRRL B DT hOL B s eS8l ot ™ Shade of o

hydrophahicrenganio compowfd, taehbrrosibe fresiidnb céutial ¢Rh Be fRinb@Gatisfictorily on
erial manufacturing nmethod I n accordance with

| at £y, .
the S“Ifg?"a‘? P2 RIbsgaty exehihough 4 Fhmgiatexyatipg isawt farmsd c Endbarmere, since
the coridsfol rB4ighmp é’eli,tiﬁ% i? frad Ve %%gardlﬂloﬁﬁeorgﬁﬁg %ngsﬁﬁi ﬂ!léqgecline in

_corrosion resistant painté-li'ke matgrial 1s applie
durabilignthetecdd bteratse rashla frohethe notisshomenf tisdbirenite dodtingds suppressed.

s, st SRR e, B TIPS s e

 dischar@d oftharthifidl vapla Qlojufds e gaRk theGDFRRAIABIA tHdafin&RLS 1|9(§tin%5bssary.

resi stant coating can be formed satisfactorily on
A plate material manufacturing method in accordance with claim 24 is a manufacturing

- method in accordance with claim 21 or 23, wherein in the second step, the corrosion resistant

paint-like material is applied on the substrate that has not been subjected to an oil removal
treatment.

With this manufacturing method, the pre-treatment stéps executed with respect to the
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25 the surface of the substrate even though a chromate
coating is not fornmed. Furthernore, since the
corrosion resistant coating is nade of a hydrophobic
organi ¢ conpound, the decline in durability that
woul d ot herw se result fromthe om ssion of the
substralf mapyiReiuRgs can besseresddegause Mose] repiaval reatment is omitted.
e .
bt ARk B IBEANHe ABRRAIUIARE WEPLERSSs RS manufacturing

reduc ere 1s no i'schar ge of warst

- methodiig atapsdanee svitheny lnae oficlainicléati 24, twieadinert subsir1©1s made of pure

.necessar.y. .30 | ate material manufacturing nethod in
aluml%”&fﬁ?fhﬂﬁ@%@@h& aim24 is a mnufacturing method in

WEHAhE ARG M rhgGhdhsl, 2 LMhedén oYRE %@étﬂlg'c'anﬁa@ %nﬁl%‘eé’c{‘é’ven with

step, the corrosion resistant paint-like material is
respech e sebsghatetthat isofss relladaisingaa roHang aibt been subj ect ed

bl . nt. Wth thi, nuf acturin ;
IR teril KR Rrcbt RN aetridhot Wb T 46 Pethuitaoruring
methotl in sdeerdanbswithagy ik bNgaifRNU 18 OEhaGiCHe Ftaee FBRHEEE used as a
ec.au%e trﬁ@ﬁm | renoval treatnent is omtted. A plate
iag i of gehsak x¥eha@hg nethod in accordance with claim
[ r ny. .
Koy AR AL O ARLIGY oA GO IES B g s oot
and a platepuaterialdiavirignexeelbent dnrabilityrisnebtaiakd.oThug tW platet thiterial is well
S itedanUf acturi.ng. met hod, the adhesion of the coating can
Suited (Or spghh g RRpjc with respect to the substrate that
EFFECTSOETHRINYENEON a rolling oil. A plate materi al

manuf acturing method in accordance with claim26 is a
Yith the énvigntiony deseaibebin rlainade oxerlicneadtiesiondn pckimeedobetween the

L ' in.the plate.material is used,as .
cni £ 8 b 5 T B4, 5 ] i
is maderswithf paértdikie ngatentdl hading tEniBoRiEs k@pedi@s WRANbIAR:. Since this plate

.qubstrate and the coating is good and a plate )
ma“"’flﬁara‘ia@r‘?eai)bfﬁ%& ﬁ’&ﬂtw& éPlPI@W% 2 thugbPIng reatmestht Bienwaduction cost is
reducedNUS, the plate material is well suited for such an

aggl i cation. EFFECTS OF THE I NVENTION Wth the

Wil Sstiivoamtide desciibediinicoheiml 23 ke chrrosion eddistarice acbxeslicain andthus the

achi eved .bet n the .15 coating and the substrate
plate n PR THET S5 P 3 Plrof IR PR R ALt esehsaser
Wil tHedfdntign deseribBdl th dhinh3 ABE Phint-iike BRI hA! gohﬁﬁﬁfagﬁon with
affinity with respect to the substrate. Since this
respectpiogthe sugiee of dhe cubstte etsnaifrtbe swhsttatrihaaippt peangsubjected to a

heatr

ol RSN SR TU BRSNS e

substrateeshestiaisdn thesfoax ©€b kegilngand thus the 20 plate
ed for use as, for exanple, a

terial is [l sujt f ) '
vﬁ@é & LRt es]cpﬁedofn glafe 4 th@(@ﬁ]éﬁﬁgfé’r betwggn phe prating and the
substratel¥ §bop8y. described in claim3, the paint-like
- material has good attraction with respect to the
Wigh thecimveritianhdesstibst matleine\ferthé hdhdsnsbdtstentie basingaind the

een subjected to rougheni ng treatnment and, thus,
substra{%H%1%13%%(&:@%11%?&??%"3@%as good adhesion with respect

With teinvention described in claim 6, the adhesion between the coating and the
substrate is improved even more effectively.

With the invention described in claim 7, the paint-like materjal has good attraction with
respect to the surface of the substrate even if the substrate has not been subjected to a

roughening treatment and, thus, the paint-like material has good adhesion with respect to the

_ substrate when it is in the form of a coating.
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substrate when it is in the formof a coating. 25 Wth
the invention described in claim4, the adhesion

bet ween the coating and the substrate is inproved.
Wth the invention described in claimb5, the adhesion

gséln\/\%gg the coating . and the substrate is inproved
thagReengipp gesqripse yn clgumnd.ithe ahsston besweers ther yubstgate and the

ing| A s nee ' n 30
conin 1 o il SRl LISUEI I o,
Furthermornsincnthd esmodidremsistanidoating &, madeef payditophdbie organic compound

mat eri al . ha ogd.attractiqon w.th respect, to the
and dogy P?tacé’é&a_lﬂ A Rysonlic W&Peeraﬁ}%gﬁw £ARONCR S isdpkeqaiag g adhered
water ReRPpRLHRH 86 E&HpArdod willod Shesidifrebic@at &Bfhg aBde of R¥%uter soluble
. the paint-like material has good adhesion"wth respect
resin gng mgisturg ¢88 theaprevamtieshrom pencimating éhef opmosiin tesistrat icnaging and
: ' ' ion described in claim8, the
causmgéﬁ%%gthggg%e@ﬁgt he substrate and the coating is
Withrthe intestivh debeited st claif 9] fvadledatingy RAUGLdiHBRNPh@PE ties can be
‘faterl(gl i s reduced.. Furthernore, since the corrosion
formeq qu fapy ﬁf“:}b‘gg?li‘f'?éh%%‘a@egﬁda hydr ophobi ¢ or gani c
WRIREL R entRRdedARR AL LERT AR d@clp%é% ‘&?ﬂbhhg % QI otherwise
erosion of the corrosion resistant coating by adhere
result Bomdheomissios vf heebsenhte coatingpan bs suppréstdil. Als@thopiodiction cost

resi st.an oatin de of ter sol.uhle resin apnd .
can befrEM 30 136 bsen%fig@&%%f f@ﬂ%@#p‘@#& {‘%'%lfi%BeftaH%ﬁ the chromic acid
treatm&Rid AfineEeskRGl St ant coating and causing the substrate

to corrode. Wth the invention described in claim9,

the HvERden desoiibrg iai ddiny thithe copesion wsistaah cdrging is made of a
| ] eagch-.qther wth a.si.nple nethod. .10
hydrorbBE TR, L3R find- AFRAH Stk ePiphisVHe 3 PRNBAS R water
solubld resitur @bndeqantlyhthe dsblikedinoduiabivityStat Ho8M sthérwase 1eb@t from the
' on  of the chromate coating can be suppressed.

. _.0m SSj ) ed )
omissigf ob ihs FEFopiaiRiGRIPFIBC: SURPAFISHE Aden,celdh 4B Diste meatpril, the
oty § 50080 PSSOy o
chromiic poidritaatmend ésmtinbedsary ¢l ai m 11, the corrosi on

e NN e

used. Wagleh®fnvantis @kcritiedl it Blafin 105 b usifl B%ﬁﬁwﬁﬁ& Inéterfal Baving affinity
decline in durability that would ot herw se result from

with regpgst toghe subsgateot coatingcan berderanedout suly ap ahntipum substrate without
' : : with this plate material, the
applyu%?%%@%ﬁl%qm t@a ent.

I'on cost can be reduced and there is no
Wlitls dieaingentivh deacrifed| in Widinel 3, itk hdiesioadrusSent the substrate and the

' . Ghromc id treatnment is not necessary. 20 Al um num
coatinggly ge¢d sichibe alele weBnl lea ugedient dueebiist i bis. by Plategnaterial is well

suited BF B&E8% Hefr hiaGh gg'fdlaﬂn a%{chiﬁgerused- Wth the

i nvention descri clarm by using a paint-Ilike

With theiinvention idasgribéd imilaiyn 14, a plate material having excellent durability is
obtained and the production cost can be reduced because such surface treatments as oil removal
treatments and roughening treafments can be omitted.

With the invention described in claim 15, a plate material having excellent corrosion

resistance can be obtained because the coating formed on the surface of the substrate is made of

- ahydrophobic organic paint-like material.

With the invention described in claim 16, the paint-like material has good attraction with

respect to the surface of the substrate even if the substrate has not been subjected to a

‘10
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with respect to the substrate, a coating can be forned
on such an al um num substrate w thout applying an oil
renoval treatnment. Wth the invention described in
clai m 13, the adhesion between the substrate and the

25 coating iségood and the_afl ate material has ]
rougheming freatmentand fBps. pplate matesial havingnxgellentadhesion befweeniiel coating

and thaWub§ithed Qhn US %b@ﬁ%e%l. haal rtl?edhx%gh&g)nf %ngj BIP %heﬁlgiﬁ%%itgrialacan be

exchanger. Wth the inventio escri

reducegl letansarghicarnil mmovalMreagmentaal reuptheninp abatnichycdnshe omitted.

BERIhEE e detvieRh & i el aioial sp@hipvieelent duabily can

be obthih€@t nent s and roughening treatnents can be omtted.
30 Wth the invention described in claim15, a plate
Wathethp dnvention dgscaibed [ eteimcbY, rths adiresionelitetanthe watinpend the

' . 1 ting forned.on the surface of
subs&%?{éﬂgggvgz}t%’g}%geﬁ]ﬁf;mﬁ% re:(’%%a oV Orc?re(r]%ﬁtéﬁl% organic
Wathnhe iniviceionalesuribald in Méinh 19, hke pAvelte Rl $6E bRRChtirftion with
claim 16, the paint-like material has good atfracti on

respechi¢ e pudse Rt s WhEaacrer df B sbstraladies met deay subjested to a

roughdni¥y FAHRREANE, L35reBQl, aﬁ%ﬁt@trﬁéfgjieﬁ gﬁ?ﬂgt&cé’l‘le adhesion between the

" rougheni ng treatnent ‘a us, te nateria
coatingaid thg sebetretel cantbe atiagmidon bet ween the coating and the

t rate can be., obt ai.ned so, the prodyction cost . .
BB P B bR entrioe b g TR Rt BasSeodangaation with
respect @TEheAkurface aifMBR tsuBdifhte @UED SNHRGUbERAL 'Ti%@tnloF ﬁ’:@el?gubjgcted to a

omtted. Wth the invention described in claim1l7,
roughepingtecatipgné ppdithusay biaty restedilihering ¢recdlont ddhysicmbetwserbihe coating
andth@ﬁfb@ﬂ.rfggganyg&ﬁa' I&@ i nvention described in claim18,

the a

esl on between the coating and the substrate of

Witk td Atventioat destiibed B dlfRl 2V afle QURERIIDbRwWEdH @etdubtafe and the
. W,th the inventjon described in claim19, the
coating, 4t HmPrqved il dhs oSty ESUg86 dtoaptadyes ith nhate Hmatedal é reduced.

Fuﬁhe%ﬁ’orhr&?nc% Wind RE®siBh rdd U%Hgﬁlglac?% %ﬁg{]dfo%lgg}%ﬁ %p%ﬁ%oﬁnpomd,

_ has not been subjected to a Ired
erosiora@icthe agrresioresssistant eoapihg by adidred iwater heatippgsexd ol Ingsitture can be -

e BTt Eo P ols M R e
Wik teahventibh H&scABéE cBimBs t\ﬂp&ﬁtiﬁ%st KR%l cﬁﬁ’eﬁéﬁt} ﬁ?%%ﬂies can be

respect to the surface of fhe substrate even i
formedqnyep pheachieder woth ovmplempthedt ed to a  rougheni ng

: . . .plat erial .havi.n xcel | ent

W TR B0 HeochiBetPin il 73, SR8 LBl f e aie Rhade of

a hydrdpholhibtoaganécconyiouhd tthe comfvsiot feeitadesstinpesh boforhmal Rutactorily
on between the substrate and the coating is

t he adhesi
on the [HHtoR P AL EHE CYTL 1HoREY AICHEALD CyB8 it 8ot femed.af Brihermore,

‘since tHBoBfokidh réststdr? SHSGE is n{:éggtoggﬁgﬁ{ggg?%% E{;galnfcn:% QLh@ShO8ecline

_ resistant coating I's ma C organi ¢
in durability dheid woulslr otheoviso fresubtefronr thesémissioasofsthanthromatel agating is

supprests)gd. agtfs%[ %qthvﬁ}serﬁarim%ac%%&gr the %g, %g%ro ulctSJnllJ E:gstcc?uq bgéreduced and
there is no discharge of harmful waste liquids because the chromic acid treatment is not
necessary.

With the invention described in claim 24, the pfe—treatment steps executed with respect to-
the substrate during manufacturing can be reduced because the oil removal treatment is
omitted. |

With the invention described in claim 25, the adhesion of the coating can be improved

11
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20 prevented from penetrating the corrosion resistant
coating and causing the substrate to corrode. Wth
the invention described in claim?22, two coatings
havi ng di fferent properti es can be fornmed on top of

| each other_ with a si method. Wth the invention
even gt

PasLip they S%I?SH?%% 15 %ﬁ%fé’ﬂﬁfh Bsingp rlingpily esi st ant
Wiﬁt hBGnientiFRAEsRibed 3 PEL OBNERI aﬁlhggl%?w?t%e%ﬁ) gpoy bstrate and the
the corrosion resistant coating can
coating ag geddaartdon plage maGriehhavire &weﬂa[teiunfbﬂithds Sblﬂgﬁfed Aatltws, the plate
is not forme

even tho a .chromate .coatin
materigh js ﬁsl H{%%Ef gremeptionsd apelietiofesi st ant  coat | ng is

BRIEF&IE’S(DIQIEFM(HDTH‘EDR@WWGS conpound, the decline
in durability that would otherwi se result fromthe

Bigrzedi is a verticalissoss kewtionaleview af # plgteimsaterial tipat emphys avérsbodiment

nuf acturi ng nmet hod, the production cost
of the egé}beﬁuregt%@ed and there is no discharge of harnful

Figeitee? IS gupdplaheden e af et eketonbs et thdidiRatfieRladé 9f the plate
.not 30 necessary~ Wth the invention described in
materigh 5i m 24, the pre-treatnment steps executed with

Fl@&fé%% abBrtichNGoSURSEd, 6@% ﬁe%f* Ei tﬁﬁhg g, can be

reduce d because the renD
DESCBIIPTI@US QF THE B@EER{ENGEO&YM&LSbed in claim25, the
sion of the coating can be inproved | | even with
% A8l he substrate that is often rolled using a
quubgm oil. Wth the invention described in claim?26,
t he adhesi on between the substrate and the coating is
Sgﬁﬁoﬁﬁ%lfeélsﬁﬂnéﬁ@amﬁt erial having excel | ent dlu:rabl i t)é
Thus, the plate material is well suite
oﬂ?’:ﬁ’gﬂfgﬁ’gﬁ%rﬁem. oned application. 5 BRI EF o
IDBREGRh@E It AINGOF THE DRAWNGS Fi gure | isI a \éertl ca:

' | view of Iaerraterla t hat enpl oys
PMFE@@%@%&?&WTS SH&, NN i on. Fi gure 2 is a
APPRe MAGays ew of a heat exchanger heat radiating fin

made of the plate material. 10 Figure 3 is a vertical
Figuwe 4 Sh@m & platd mutiegial thit erpdowameenttedimera @i die presehi Mvention.

AR P LS wlepiel DastEroo ther e S TEGLIPT W o0 gedt Tadiating i for
a heat aryltn@ehiteiplat€ RaterBD bf the N?l%%nt iALh A & vl R BERSREDns other

EVMBODI MENTS OF THE | NVE
than a heat radiating fin 11 for a heat exchanger (see Figures 2 and 3). The invention is not

limited in any particular way to the constituent features described below.
The plate material 1 includes a substrate 3, a corrosion resistant coating 5, and a
hydrophilic coating 7.
* The substrate 3 is a plate-like member made of pure aluminum or an aluminum alloy.

Examples of aluminum allows that can be used include Al-Cu alloys, Al-Mg alloys, and

- Al-Mg-Si alloys. The substrate 3 made by rolling the aluminum or aluminum alloy using a

rolling oil and rolling oil remains on the surface thereof,

The substrate 3 in this embodiment is worked into a plate-like form by rolling the
aluminum or aluminum alloy using a rolling oil. The substrate 3 does not have protrusions and
depressions of submicron order oriented in the thickness direction thereof, i.e., does not have
fine scratches formed by a surface roughening treatment or other surface treatment.

Furthermore, the substrate 3 may have protrusions and depressions of larger than submicron
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resin, juchjasiag

<Plate Material> Figure | shows a plate material that

enpl oys an enbodi nent of the present invention. 20

Al t hough the plate nmaterial 1 described here is

preferred for use as a heat radiating fin for a heat
ger, the plate material 1 of the present

Order{(‘ g‘iBY 6pPtac vithethe sellers dringgpllingat i ons other than a
Jf'ﬁé"ﬂnd’kﬁgéf%g'ﬁlgﬁsé{b'st?a}%?; g %rgfer 1}‘&%&@ ?ﬁ%? ap ?8 to fﬁ)eoum Q5 Sygp more

Fi gur es ven
prefergiy, i thel rangenaf}00tto 120@nc oﬂaﬂmkhmmf M 6 pinvisgartibakelyi pbﬁérr

| ow. Th | at t 1 | bst r at ,
B Pttt il sitingoh o fgmsd oimpecsurass Ay dheoposkite 3 with o
paint-10@ahat8gal (whith@as uRbide @.tc%rrgsﬁ@ re§1sfé!n@f)zﬁnﬂ hlkeemﬁ'@{mghaf%%ﬁ'mﬁy

of pure alum num or an al um num al
with r%ﬂpecrhtmhﬁ erbrsmts 3tandtis ewade o€ adngé:@phnbmmnm Gc@upcmhdoy&s will be

s A ShL s B S SRR g s

- formingGldpi ingviath a @ﬂlﬁt-hﬁé hlafegiaDWhigle s iASluBe a cB@oSiW felkRnt paint-like

63geref 0. The substrate 3 in this enbodi ment is

materigly thet das ity Witatcapqct ketheomhsteje B amniingprlivd to dhausirfagenof the

substra% 3 ghadu rHefi‘é QY AT ghlloggoﬁh lc)igglam%oﬁ#ﬁg&ﬁcf B&sthat the
does not have’protrusions an epressions o

coatlng dbtﬁ ntbtowma?ld Eanydmdmphdd: gmouphe Mériecipaeisisalli, rvﬂfehlthﬂ coatlng is

h fi
analysed SO bL Pt SR o RS e iing FRBT Sk Pusaphiic rdups as
hydroxy @ailp¥RIAL cmbﬁﬁﬁlté?&iﬂm&@subtsﬁﬁhﬁﬂ%t i feBred idBY i@%Ed spectrum.

1prot rusi ons and depressions of ‘larger than subm cron
e painfdikef metedal hyvinpailiaiy with tespént to dr]lé mbzstrata ri§ mchydrophobic

ongani Bl e AL el PRG0S o1 SR R g ompnsptypidiives, o
solvenip aed & phiphont. The b(ﬁ&lng digefofhin QotrPodef iOfefefatili b Akie»Paponent

of 115 %H] i's partr cularly preferred The corrosion
ieapsleiing tesing urdihangrphspolt wesing gF iveenion flunside-acrylic

resin, b%b’ﬁ%& rgetic) l%rhgbr%nt resiShiVe du bgr‘?orr%h%g bt resisMH 6 r%ﬁ:ﬁ'ed to the

incl ude a COrrosive resistant. pai nt - PRe fratert ar

epoxy résats draventidually tuged vart ¢orrosmerstistant lengELbSbi‘aﬁipﬁes?:ofaﬁﬁﬁltives
ani c conpound. As wil| be

-iﬂ°1“de@%53$f%§dflrfa%¥d 33@%%?%% ﬁlgrn&e.ae shulsfying agns. i s

Ffo@ rrﬁﬁ@n& ReldtcdOfo’ @R Eﬂn’{ “BRd ?ﬁ&'ﬂéﬁal Ccﬁ?f n&lari&érﬁheg anll &le resin

which a paint-1li

' e materi al ilnia can include a
Solubﬂk% il preferapledfos tharsolveati tatbelanladcohphbased ablyentirasdetmmbstantially of

L T NN TOr € R e——

to the rebm salubitiey, &, is prefaable fgr thedeivedt cantyeinahb phiheliee fartial to be at

coati ng does not contai n any

opoUn ns th t t he
least 1 H’§7 r(b?)hfl“fe % soim QG%HE)CW@BEWV of ppiafrlikematerial) and still
more pfc?éi&ﬁi@ o tﬁe s %érﬁgnt\% BE ﬂ@ fvﬁ@({ MeaRifilk RTFSSns related to

peaks resulting from'suc i'C groups as

flammability.cik ys greferpble s theasdbeeny Icoxymuma tar exceatb $0 avitd add wiill more
rum The paint-]ike

the infr ar e
preferal 2o RS FTHGED letiip e ceapaEony e o Jpuelrsigelency.
it is preférable Mydthe RhicCensién 6f ﬂr@'h'y@ro%ﬁbﬁﬁ: okddi® }?ﬂ?ﬁtﬁfkie%at@ffﬁ to be at
contains a coating filmfofmng conponen addi tives
least 5 gyn/cm and still more preferable for the surface tension to be at least 25 dyn/cm
Meanwhile, for reasons related to penetration into the protrusions and depressions of the

surface, it is preferable for the surface tension not to exceed 50 dyn/cm and still more

‘preferable for the surface tension not to exceed 35 dyn/cm.

The thickness of the corrosion resistant coating 5 is preferably in the range of 0.5 to 3.0
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solvent, and a pignment. The coating filmform ng

conponent is preferably a dual conponent resin, such

as acrylic-nel am ne resin, urethane-phenol resin, or

zirconiumfluoride-acrylic resin, because such dua

onent resj s have superlor corrosion resjstance

pm aﬂgéﬁrﬁélﬂ%ra prederg mél}?d@ger%fs]i sl -2 ey hthickmass| of 1k i§ particularly
preferfe@l  0sion resistant coatings. Exanples of additives

20 include plasticizers, hardeners, pignment dispersing

3@,@h¥@pplahd ceatingsT fsw ogpting domnsed drothe rseefs@ndf the bareddort fesistant

cont ERPIARHL 58, TSLAAL SEYLRE SHRSE KL LR SN0 ATE

hydrofﬂﬁh@ Rodtnzohed nﬁﬁé g4l aWd‘f%ll@%Qﬁu%%%ﬁig 48 h'yv@ﬁch &orrosive

al cohol_ having four or nore carbon ato such
resistagt paipblikeamgtenakisrhoplied-tsr the sutfaeesofi bk abedsion oestslmlt ceating 5 and
S b e l e for the olv cont ent
dried. Gllht% fégrdré#hﬂtlé ltpa - hr%é trIlegclelg ontgins 8, ¢ @ﬁ fim%pg, component,
addltn(es 2. solvbnuvan@hat pighrieht. 08 pseifivani ﬂﬁbeﬁoalﬁ@ A ﬁh‘h‘ﬂxh’%1 lcélﬁponent is
g F ike material) and still_ nore prefer
P‘-‘efer%% 28i%sthleng ghtcehiesinpa palyxinyl élﬁgholgcmlw/ore%@ﬁwll@lose actylic
resin, for reasons related to flammbility, it is preferable
for the solvent content not to exceed 10 w'/'o and

Ehe thicknessef ﬁm@&@ﬁi@hlr&isﬁm cohingsbisveeferabbninehé range of 0.1 to 1.0
ui d

 wmanf SEERP ey Bl BREFIRLA RS Gin Rt s is picutary

preferred. t he hydrophob| c organic paint-like material to be
at 30 least 5 dyn/cmand still nore preferable for the

ethae of Menufasivting thePlate Matagel>25 dyn/cm  Meanwhi | e,

r n t i nt
HRS 83790 BhaLs, b8 RO A WL B o,
’ﬁreebemufhxbt&mﬁgJ metHod mﬂnﬂ@@ sl ReleQiteiRAtidnOst&X GERAIroaldn resistant
n/cmand s r, preferabl e for the surface

Coatm% Fr{“ﬁ?t%fm‘{ %hlé‘;&? ¢ SOAtHZOHRANS PP t hi ckness of the
IR Y RBERIe fn%ﬁér%ﬁ@r?gte %"ﬁét@glkg shbc'stlﬁ e%ﬁrd%gé Qfotfhgvé trusmns and

range of 0. nore prefe
depresgires Oﬁﬁgmolfonlordcr tlr Brgen mrleﬂtetlhn(ihm elsiskraks ﬂ1r@ctrotnmhbﬁof on its

ot SR, LY g SLRILLE SO0 DT L S

materidl @gtb Stpdte-1ike G ﬁ&lg'i'oﬂ[}% é1§a:fﬂ31@ﬁufgf01?reﬁv)ég{s QRRhd Lififace thereof,
paint-1ike material. be deéscribed later, the

190 TP St 0R g ﬁ)ﬁn@gﬁ% thensughisyrfacspidalihents as a surface
cosheb 52, Pk 0 B LS, g o

' applyn:gcth@- aimvra#desc&ﬂjeétpamt-hkeﬁia}:dﬂgl Bavanglaffigity @dth r¥&Rct to the substrate 3

dro hI|J -1i ke terlal contalnsacoatlng
and dfbfl 4 e e Al e wpthed of applyingethe corngion resistant
-liRé | |
paint-li ﬁﬁgér?]fg}]%s%gﬁi‘afg%%ﬁelﬁ)g it (%/rhgs p%?'i‘élpﬁoa{téé’hlgﬂt ﬁ'é pgiccegtable to use

such p@tm@pbmtlny imeghasisias spraging [pamting sdinpingy and \mhlwhm@ One method

10 r.e t hi.ck s aof the corrosi
of aryfihy ehpn s R ey aé%fﬁar%a g S pagti e signan s appligd with
aroller isto tranfporfafie aubdtrate 3lthro ﬁ’% ﬁhﬂéb Yoched [dBGmEtPRBEoGhe roller,
0.3to 0. 5 gin, Athlcnesso gmis
but the ﬁg{p{ﬂist APt ]ymltgy} torthis mgthod. Spec1ﬁcally, the drying is preferably conducted

in an atmosphere having a temperature of at least 180 °C and not more than 300 "C for 10

‘minutes or less. During the drying process, the hydrophilic groups contained in the

emulsifying agent and other components of the corrosion resistant paint-like material change

into other functional groups and disappear.
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<Met hod of Manufacturing the Plate Material > .15 The
nmet hod of manufacturing the plate material will now be
descri bed. The manufacturing nethod includes a
substrate preparati on step, a corrosion resistant

step, and a_ hydrophilic coating
ﬁ?&ﬁﬁ#ﬁ% f_-)coq ine dpraning sepy the ﬁycﬂfpalwap §03L58 i é«ymeé by applying
the ab@&@@lc%cﬁbéfﬁhﬁa‘@ﬁrﬁﬁ@ ﬁr& AL nfifss) @@Ehehgl\r('f?a]c@ B?ttﬂeuédrﬁﬂﬁ) & sistant

epr essl1 ons O m cron order arger ori
coatlng ﬁ anﬁ drtihg ﬂicmgphedjpalmdikeanatbhdr ddie methodsof applymgr efnd&hymg the

d. The substrate 3 hi tep has
bydrog b PARGA, pareaR] P 55 1 Bt i Sh Cerrized rrapglag the Comosion
resistafll dhuind fok@irBasid, Bl 108 @) dcbé}ﬂalﬂé for@'i‘@eréﬁ'rﬁétﬂ&is% lbe used. In the

remai ns on the surface thereof In the corrosion

case of;the hydraphilie paini-lkse maieril thesirspg IEHTéfembmosldmﬁtaéel an atmosphere

et R T SR R N
Wﬂh tthei gl niayufactanng yictigdl siecedhe peintlHBe miakeeid! el & forinkBe corrosion
rmterlal haV|n affinj t% Wth respect to the substrate
I

resistanf copijng d%ﬂl%ﬂ § RIRETIDE qoe@nbéwghq PREcTizgce (ot A0, alpphol-based
solvenfBIdHRG tﬁf: sPRE Yér@ﬂ)nttﬁk%e&f% 519?]}1 e pAI- ﬁﬁealﬂﬁtenﬁq{a]@ ?oé)d Kftaction

material i s preferably to rofl” 1t on usi
with regprst ©rthe gubstrate 3 |e$eraﬂasuglathc splbsantatedlas ootizen sdgendte@al armughemng

eIl B BRARSES AR5 SR e B

substratee$ ivolieanit iPa fHe-fotkofMPEGHtng! THARN atﬂlleﬁe E’&itéﬂa:l 11l K&/ing excellent
material is applied with a roller is to transport %he

durabﬂgﬁ%m papiaimed it agrimalednstheds f ur nace | ocat ed
@%? ?JL dtugﬁorg EJ}J& %?? EIaF :Jltgg{ he | nveg% I}'eocﬂlﬁa& bgcause such

smfaceﬂreaﬁmﬂiﬁswlhemduﬂttﬁdtmdnts zﬁid ralhgl‘leﬁﬁn@@fe@trﬁmw dad ba omitted, thereby
erat.ure of at |east 180 qi?lnd not nore than 300 T
&

reduCIq:go{.ﬁp e ymber of manyfactyring. stepy, lap 1@1}4@t@gyﬁhﬁ gleﬁql decthe processing

- equiprdeREthBA5 P Bih'efvﬁst%@ﬂés §1ré‘cpf3} @l%fdc@ tleBinenfMHh Eéxft%ﬁlﬁtg since the

agent and ot her conpdnents o corrosi on resistan
substrajeal dees|nok acadetd deisabjecthd g chriontioadid treatnfent) ¢hd prodiiction cost can

be reds bRy 200 R S PtteS et 1HGT e ooty reatmen

- and the@pfcydsng enﬁrﬁ@mﬁ&ﬁéﬂ%r gesfly bechuby @[e?@'i’@ hé QiRBABE -dfiWlte liquid

.material to the surface of the corrosion resisStant
containingheapymstadnd dryi ng the applied paint-1ike mat erial .

A GOS0, SSOALhl ErEP ic

of the m&agtnztelﬁn*g’lthdnﬂ acchiromateotvaling elipdiaintheodived, ftlﬁH plaftgmaterial 1
but it .is al s? acceptable for djfferent nethods

obtainef] R fi i gthof g Fecs leB eortsian igsieigareopAFPNIECInp APHPSIPR Resistant

| coatmg"Saifs %Edd@ lof athlj}grogh&'u{“ Or aﬁlood'o%%%ruﬁ@ Iaﬂt% Fﬁ:ﬁeeiﬂ 653@83?}“ resistance

m)sp ere ~havi ng errper ture o ast

that wonhltothqmesetrm&t fmm ﬂ(e doission oﬁﬂmwhmmfm cdmmg is alippressdd s

AT AR B0 b fr Snded R Aot fesians coring 5 and a
hydropldiatedting 7@1@f0@@15d JiRegropericest bc(tﬁ‘@{brﬁﬁionqgilﬁﬁﬁﬂe%ﬁ}ly&fopmhcny

an al cohol -based 10 sol vent and thus the surface
are obtgiged oHngenRicetsrrosipnsyesisiant pn@tn}gaﬁ ri§ -mhadeeofathydraphobigsorganic

| compo@%g%gﬁﬁ)ﬁ B?ﬁfe'cgﬁo%{x IPes s?a?rfl? %S%tuﬁgogt H%ttérag ?lmos? ehrmnated n

t he substra as no Jec

~ comparisou githrai cogrosion resistant coating made of a water soluble resin and, thus, moisture

is prevented from penetrating the corrosion resistant coating 5 and causing corrosion to start

and progress between the substrate 3 and the corrosion resistant coating 5. In short, a plate
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treatnment. As a result, the paint-like material has

excel | ent adhesion with respect to the substrate 3

when it is in the formof a coating. Thus, a plate

material 1 having excellent durability can be

.0pbt ai ned vviﬁh 3 Si qpl e nethod., 15 Additionally, the
materigl, lbaying exrellerd dupppility, gamybe plaingd iith4his meghod. be r educed

Ur t as.. Qi I g

IR pRUe Rl LR 3 R MERRr eflohod U wylpge is bishly

hydrophilés, éiiy wel evfitesi fogusers arheatmchafgeniment faai4tingifing] 19il@Bat shown in

. and impati th eed for .the processing qui prent )
Figuref A ap oot LA oh B°C e S 41 Bt Fost SXmaee pie At Cuidoor unit
The hédt eadigfi}f Sin 11NisPRkEE, et dkam§lel 2 Publehing YRS plAd GraerfiPaSwith a

not need to be subjected to a chromc acid treatnent,
Prescrlbﬁ‘édﬁr oduction cost can 20 be reduced because there is
A are a treatnment |ayer for the chromc
aci rgg% neir:{[?p and the process is environnmentally
(b Itamdeogplablealos ehet Inalrephilic paindiilscmariel @edWaFoen HeHiidebphilic
._cont ai ni, n%Pheavy_ msﬁ als.. Additionally, although the )
coating &p QB[ AP eYRatiG ol veBhn rgldiions tr gienempencatst mentigned in the

iotdl® d8Fibaf Embintehe i i i
previo c%ﬁt_ ing di spg‘géelg{e?ﬁ e?@gé{ﬂﬁegﬁ%lﬁlépgﬁgﬁ gorfr?a‘{:rg%gﬁc f01vent 50
long apgt ghvalailed but amduis ane tahwiio hbased xobleh@nire guefeasd.onFrom the

. r.esi siance cau the corrosipon resistant coating 5 |
viewpdifhE ARG, 547 giﬁﬁlﬂ SPRTGITIS PE OBiSBbAR o AR SOIvent in the
hydroplitie| pait@-1ike BAEfASS RISy Sh #CRAngd BAS 1900 WIYOERESWHS® weight

. result fromthe om ssion of the chromate coating is
units o5 gfigppie selaent par $&) waighhunits of hydrophdistnaimtride mettérizd).
' i st ant y 5, and
ARy SRLAEORLS5 S 8 S05HA BB g prvem e
corrosituntdsistant casingand éfiiideophiicasvdtihy dit oyt ptablE Yor tBOo@hsic solvent

R TN T S
coatmg;(]ﬂ?rreﬁﬁﬂn 12, foRiry R0EkR85A 1 sBfadd BenaHatdRe Bho &ccati?g{:%@ Closely

i
mnated in conparison wWth a corrosion resis
adhered traedchpthea dind @f patiown v £ thestohstithient reesiponans of theusrosion resistant

. nmoisture . event.ed from penetratin he corrosion
coating e fispersge int PHioRf coAREa Y Ceumesaroi et art
- Renshrgly agidasied botme emveni® dulsbtatemdt Akt ReuGo RSO with
resistant coating 5. In short, a plate 15 material 1

such a Rydropiglie ceaingapas @ smalbicpitast angle Ge. dessahared0Viin ithe tnitéal state.

~ Here, ‘E%Fiﬁogategir%ﬁ {ohﬁxepgt{% % ! {ezﬂétglr?%%@ﬁﬁgatﬁg Igﬁ%?l)gd from wﬁen the

rosion resistance an sar
hydrophijid cogitnig] 7 is forimediumtivehbn el s nfatsriall Befirasusad heat
Sexchﬁngler heat radigting fjin 11 |ike that, shown in
| Hcq dPe dydrophticapaipiliks mafesial wontamsan prganist Sobvent. # affpcts the
surface fdMth@ c R ' i i
foce e R or NSRRGSR Wheh, s BB P shufyes dffhe corrosion
resistanpgarsingnds am@ugn thiegorrasien realstaht vdtingand firedsydraphélit iating of the

pte Sy TR IPOB 3ok 8k ot B D bR, i i

methodniheeERiphil coafiad cagbé @olﬁ%tsﬁ{iﬁa@eﬁrig*&?ﬂfe(‘su%Eé/ 8theiBrrosion

addition to the conponents nentioned in the

resistant coating using a simple method that does not involve such special surface treatments as

- a corona discharge treatment.

(b) It is also acceptable to manufacture a plate material like that described in (a) above,

.wherein a corona discharge or other plasma treatment or an ultraviolet irradiation treatment is

applied to the surface of the corrosion resistant coating instead of adding Ia_n organic solvent to
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15

10 previously described enbodi nent. There are no

particular limtations on organic solvent so | ong as

it is volatile, but anmoni a and al cohol - based sol vents

are preferred. -Fromthe viewoint of flammability and

l,egal.. constraints, 't content of the organic solvent
the hygopilic papidiks gpaterial SHEOR KPRl kS mptenia thatetoss B Gpntain an
organik Bolv B (A181348h Bfis aclRatd0 it 36ck borRai Weh8h i

g units (g]‘ orggnjlsc é,:ollﬁfl/ent1 pere 1%0 ]ﬁealﬁé)ﬁ%ngc%ots %thhenapphedto

the congsiewmysisistantcqpéingt - 1 i ke material). 15 Al so, there does.

t es i.l.y have to,be a well def,jned bound .
B HEERRRIL R PRI ol enrlfiuh e A i pbstoate in
the sutishateprelizoqtvnl stép. coating. It is acceptable for the
organic solvent of the hydrophilic paint-Ilike _
(R dlesingt necsssane frcthe sybsipfectotber madesefy pure @lumtinumeor an aluminum
MkW:corrosion resistant coating (for exanple, formng
roughness on the surface) such that the two coatings

APPLICABILBEEMO INDRSTRY t 0 each ot her and a portion of

ép onstituent .conponents _of, the cqQrrasion resistant
R SBSpreRe SEnHPL Sl pehepio gt OisAeREC<a gkt perging and the
substrAt@ RerCRB PESuBétRutd BIRA bebE ?&%ﬁ&%d%gﬁ%ttﬁg cg’éﬁn&gg glade with

. inventor denonstrates that a plfate material provi
paint-liketpateréal baving hffhityprith fiespecttatthapbitzate.aSiznmthis mate heatdrial can be

: I &l ess than 30) i he ipitial state.
obtain @ lfod ity ngy« TPl bpet, o Prcbtiof e B Tefect o
Withethe gredefit iienied,i 88 ddhedbnbervden ethe NMBERM ahil Ghe coating is
coating 7 is formed until when the plate material is

 improverl aud thegast required;inprodpsrihn plaicopaferialds pralierd. |Rukhermore, since the

: j j ' 0 ' ffects th .
corrosiGR HEE G PR3t RRAPH! PHARNIL RS soboie R B it gomain o
hydrophgjs greup, emsidveofiher éamsionfretiltentcontimnsbadheredlsivstnis suppressed in
' coating. As a result, the coryosion resistant coating
compatisih ViR 2 GOPHBR V1SN GOATRARI O RaVapl Sl skt iy moisture can
be pret@¥&l &b ﬁéh%ﬁgtil% QRSERFHsIn LeBittahRO Héh‘%ﬁgyarrﬁuéaﬁﬁﬁﬁ the substrate to

t her e- bet ween. us, with this nethod, the
corrodgyydr ophi | i ¢ coating can be forned satisfactorily on

the surface of the corrosion 30 resistant coating

using a sinple nmethod that does not involve such

special surface treatnents as a corona di scharge

treatment. (b) It is also acceptable to manufacture a

plate material |ike that described in (a) above,

wherein a corona di scharge or other plasma treatnent

or an ultraviolet irradiation treatnent is applied to

the surface of the corrosion resistant coating instead

of addi ng an organic solvent to 16 the hydrophilic

paint-like material. A hydrophilic paint-like materi al

t hat does not -contain an organic solvent (although it

is acceptable if it does contain an organi c sol vent)

Is then applied to the corrosion resistant coating.

(c ) It is acceptable if an oil renoval treatnent is

applied to the surface of the substrate in 5 the

substrate preparation step. (d) It is not necessary

for the substrate to be nade of pure alum num or an

al um num al | oy. '
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APPLI CABI LI TY TO I NDUSTRY Wth the present invention,

excel | ent adhesion is achi eved between the coating and

the 10 substrate even when the substrate has not been

roughened because the coating is nade with paint-Ilike

material having affinity with respect to the

substrate. Since this plateLAMYial can be obtained
1. A pMid : I "nﬂ:gi [oughening treatnent, the

ppr og]%%%ﬁagﬁe’c%st |S§lg£ educed. Wth the present -

a plagnlikosybstrite (Apthat des Meethwee protfigioas BAd degressiid ofRgbmicron

coati,ng jis..inproved. and the cost required to produce
order ‘?rheé‘%eﬁlllﬂtﬂée ngqsélllre?%onr ?ﬁegéngurt hernore, since the

d 8018 p [ 95theis TEShRN A the GRALIYF the sﬁ%gﬁtec(?) &hd made of a paint-like
hydr ophobi ¢ organi ¢ conpound and does not” contain a

' mateﬁhwwmmmm vith mgspeds o theonbsfate (3. corr osi on resi st ant

' ered ter, i.s suppressed.in canpariso .
2. THE R Bl 0T B TRLURE 0 bR PGPk s8R R ehophobic
organiS phitiblilee maskial. and noi sture can be prevented from
enetrating the corrosion resistant coating and

3, Th??ﬁla@i mycripld s 1asited by daippl or 3y Wertein the swiase ision of the paint-like
il | | 81,09 | bst r at
maten%é?%ﬁgt% ﬁg%?ern%%ﬁ %g\%lgm&r%% Ira'lrllug ] 8@?‘@ léoﬁ%ﬁe%géﬂp/)&égs: iuofls r gf °

4. Theplate material @) deitedin emt e ofclaine I ki 3 loiesan dha pahd-Bie material
.thereof;. and.5 a coatin 5)..th is formed on the

coma“ésLﬁ“fai‘i?i‘O]dsaSFﬂéO]gE‘HﬂP&‘P’gerstégf 1&9%%‘2{% of a paint-Iike

5. ThéBlbfhakrifiadh R | B bt i RSIPEC - t1Ejat .
TR R RATEE I ) et JoibBIRREY, bGP IR fatria

containgtparaggohol-based aplwentiat k eontenterfilab Sivt%a hydr ophobi ¢

6. Theogg nrinz 3., The teria
recrte

int-like.material .. 3. | at
1 ) Rl PSR s, el s Aol B vsh fs made
substartifalli b€ ap alcOholliakig fd@ oFRR®E cadboh Stogual to or |arger
than 25 and | ess_than or equal to 35 dynlcm 4. The

7. Theplate matesipkll) geited ynyragiof elgm!] torfy vehseeivtheatisspsity of thepaint-like

. 3. i { Btz | i al ' an
e WL €0 4 B S LOBUER oy USR03 o,
8. TheTilae plagirial (treciiedlany bhe ofdaiad for?, ahyredne of clains 1

0 3,. rein the pai.nt-Ilike rial., contains an, .
e coting (Db P P EARt cqAng oS et O AGvigh g gorsosio resistant
paint-like mbRRiaPhiii RadBbef ﬁﬁiroﬁﬁ%nicr Keadi€ gorhﬂoﬁdgbﬁﬁ 4 or 5,

wherei n the al cohol-based solfvent I's made

adiydephiticicapting (@) made ef adutdodphiléopaing-liksunatenial kel wravidehon the

Qg
D

R cor{ds%o%;qgsi%ﬁéggﬁ%fégﬂ-i al (1) recited any one of

clains e viscosity of the paint-Ilike

9. Thewlae inglterict (3]uevited dn QlaiAB UeheieltheShRBoshiBO $alSike material

.than or equal to 20 pa-s. 8. The plate material (1)
containg g pladle AfEgIBRAIVERt clains | to 7, wherein: 20 the

10. A @gat&laeﬁ@m leRitdd 4RSS QP! GRkre il GRS ststht EORhg (5) is
s forne th a corrosion resistan

formed on the surface of the substrate (3) that has not been subjected to a chromic acid

treatment.

11. The plate material (1) recited in any one of claims 8 to 10, wherein the corrosion resistant

coating (5) is formed on the surface of the substrate (3) that has not been subjected to an oil

~ removal treatment.

12. The plate material (1) recited in any one of claims 1 to 11, wherein the substrate (3)is made

- of pure aluminum or an aluminum alloy.
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paint-like material and nade of a hydrophobi c organic
conpound; and a hydrophilic coating (7) nade of a
hydrophilic paint-like material is also provided on
the surface of the corrosion resistant coating (5).
The plate material (1) recited in claim38, wherein

13. T‘ileh@afﬁm%i‘ﬁl (Ditecifsdiimany pneeofiiaimsil 4p 12 28heseintha pate anaterial (1) is
used 2¥ Q/h@4d gﬁaﬂﬁ%ﬁg )%?LYL@% exﬁaﬂ o Plate material (1)

recited In e in the corrosion

14. Apb@émﬂ‘@ﬁm @@atannfyct(uﬁhgmthd‘dormshm‘lmga the surface of the

strate ( that. h not. been jected to a chrom,c
S SEp é%t‘%ﬁle 2 plpte- sufsrais GariBh ges(ngt havej prefyusions and

i its surface is
resistant 30 coating (5) is fornmed on the sur?ace ot

preparegiendubst rate (3) that has not been subjected to an
nt .12, Th te .
Piceopd SR NPRIHGTLIRRL (9 1t oB S SR LI sbidhre ) witha
pamt-mmﬁammlelaﬁﬂg afftnityawieh reSpedd ttf Bealibafum or an al um num
%hl Oéf 18 13, Th@g{_)l ate material (1) recited in any
15. Thsplagy mategiahel) manygtappiringtiaethed it preoplanee withtcdsimal 4, (ijerein the

 paint-liR mdiEed 1§§hﬁ&ﬁgﬁgﬂ%@gmﬁ% ?glglt_gl}(g?%&gal of a heat

exchanger menuf act uri ng
16. Thre tpladel materidl u(d) ngmuﬁcfu'rmgtmﬁh&b réoitedtih altaim P4 @t €5] wherein the

L e N

17. Th%ﬁhla%ﬁﬁ&ﬁapbl 5 ﬁﬁhﬁfﬁémhggﬁ:%ﬂ{ode&ﬂeﬁ% SH SRGE clafins 1440 16, wherein

pr epar ed; a second step in a coatl ng
the pmﬂbhkﬁe@a@ﬁﬂt qwt@mﬁrarnaeé@hof-bmé selybusttat atcente ) ofii tnri Oawt%.

18. THE %lea?és r&%feh (?Zﬁl%féfg nf.ﬁxgé/ %Eg]io f %tglg:ir?/ %}Vgrn ()En%o% SRREs f4 tool 6, wherein

the pammﬂca‘ mafietial dogtaifel Motcdhbl-Baed kelRBea Wichhteft 6111 54wt

19, Tﬁhgiﬁﬁln the, 10 paint-like material is a hydrophobic

auafetiah (1) maputagieing apethods recitpd ipclaim” FapedBawherein the

.alcohof-ﬂésem%rﬁ% h&%!ié%b@ﬁﬁﬁﬂ& JfSH ath% oLHav% om% mBFe cafon atoms.

wherel n the palnt mat er | surface tensio
20. The pla@ndynalc(ﬂﬂ mamﬁ'ﬁctgkymg mmhoc’é FecltEdiJ i plyane ofraafms Bl to(12)wherein
. manu turJn net hod, recite | one o calms 14
the VIS%"S%i faﬁ\m fike mafrtial isicqpalitp I?E i‘ﬁnaﬁ PadHtHesssthapor equal to
Qopa_sal cohol - based solvent at a content of | to 10 % 15
18. The plate material (1) manufacturing method
. Theeplateemateasiahfl) warufadtudng imethotirecited & amheneiof cldime 14 to 20,

wherelﬂi‘a' nt-1i ke materi al contai ns an al cohol - based sol vent

at a content of 1 to 5 w% 19. The plate material (1)
inrtireu§eaondi siepg a roetrbsion redithirdeoating [(8) Madd oﬁ’ra Hy®¥irophobic organic

re | cohol - based sol vent is made
Compo'émfg]b@t#ﬁ J;Pwﬁ gurface ot tb platerlive sepstrgter (3o bynanplyieg aiserrosion

_reSIStalﬁb%hke m%@:nalﬂaﬁd pl ate nmateri al (1) manuf act uri ng

thod recited I n any one of clains 14 to 19, wherein
a thlrd step is provided in which a hydrophilic coating (7) is formed on the surface of the

corrosion resistant coating (5) by applying a hydrophilic paint-like material.
22. The plate material (1) manufacturing method recited in claim 21, wherein

in the third step, the hydrophilic paint-like material containing a volatile organic solvent

- 18 applied.

23. The plate material (1) manufacturing method recited in claim 21 or 22, wherein
in the second step, the corrosion resistant paint-like material is applied on the substrate

(3) that has not been subjected to a chromic acid treatment.

19




20 the viscosity of the paint-like material is equa

to or larger than 5 pa-s and less than or equal to 20
pa-s. 21. The plate material (1) manufacturing nethod
recited in any one of clainms 14 to 20, wherein: in

24 THelao GYATGHoh) DN B G s GRAE recis oo B roei
i(ﬁn[h% B&ofd "sﬂ(egctﬁe Qbrebdibn RERIG g&{ﬁ?lﬁ@%{eﬁ%g aﬁé]%eélfc?naﬁhp substrate

ying a torrosion resioet
G)ﬂmahﬁIaﬁbhmrdmgmeﬂtoanpﬂmmhdednmmmmmnch a hydrophilic

25, TRGBH P Gl B gl S K Sanehgineld 8% e
the su%&biét(ﬂ»} isk@adeRIr Blrtetllumiddm oS APhinn Bio gr ial (1)

manuf acturln? method recited in claim?21, wherein 30
26. Theplatpmatania} @) swepacuting mpthodpesited in e orte-off claamsrid ter2Saivherein

the pIGPRRRHE A9t pEl bl p AR GO e R et 1

cla|n121 or 22, wherein in the second step, the
corrosion resistant paint-like material is applied on
the substrate (3) that has not been subjected to a
chromc acid treatnent. 19 24. The plate material (1)
manuf acturing nethod recited in claim?21 to 23,
wherein in the second step, the corrosion resistant
paint-like nmaterial is applied on the substrate (3)
that has not been subjected to an oil renoval
treatment. 25. The plate material (1) manufacturing
nmet hod recited in any one of clains 14 to 24, wherein
5 the substrate (3) is nade of pure alum num or an
alum num al l oy. 26. The plate material (1)

manuf acturing nethod recited in any one of clains 14
to 25, wherein the plate material (1) is used as a
heat radiating fin (11) of a heat exchanger. 20
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