10

15

20

30

SPECI FI CATI ON  RESI N- COATED ALUM NUM ALLOY SHEET

MATERI AL FOR ALUM NUM ELECTROLYTI C CAPACI TOR CASE,
CASE FOR ALUM NUM ELECTRCLYTI C CAPACI TOR, AND

ALUM NUM ELECTROLYTI C CAPACI TOR FI ELD OF THE | NVENTI ON
[0001] The present invention relates to a resin-coated
al um num al l oy sheet naterial featuring superior
formability to a deep drawing and ironing, and 10
nmore particularly, rekpkespicQg8gh a resin-coated

al um num al |l oy sheet material useful to a case for an
BESHV A BT ALGVINUM ABpAYE iISHEET MATERIAL BEORAIAIMINUM

0 S
nigCERPEII] EAPRRERoR A SEIEn SR bR AR R L A R gy mie

RecenCAVACH ORSANDCARY RINEMIELECTRALYQYC TIACITOR

materi al, which does not need an insulative

resin-coating process after a formation process, is
FIEUSEOFaE aNVBNeIOR!I for an alum num el ectrol ytic

capacitor case. Due to the fact that Z0 this al um num
[00@;[ ctrolytic capacitor case material is subjected to a

}gres&% 1?’1%%1@6‘11 RLREESS 4 PEdi! %Q&daalﬁflﬂ’ﬁhﬂf‘&'l@ﬂsﬁéeéa

deep rawing and an ironing, if usual resin-coate
ma‘aﬂrminfemmriaglsuy)esihe éernmahiibityi tl a fleep 6LeiWid'gragsl igoninigeand

| i sed ead,, cracks e and orth
mote P art1cu? elraé%ﬁﬁ1 ?%& ?rfﬁgrcé) & aiuhngmt m gllgy ) eet
maﬂalﬂfaﬁ tutseﬁmto ansigk bt 3@ aMmhaxmyelcmfbmﬁxt clyeacitos Uswech an

25 farmati on process _usi a volatile

alu’a}lﬂiu“hﬂ‘a?%tﬁo%‘é§aﬁ%‘fﬂ?fp €g2RY Y6 t%“ Yegrisgs Elﬁgtmfy“c
capBER6€SS, prevails in order to obey the recent

regul ati on of solvent, and thus requires a higher

formability in conparison with a conventional

BA%%{}@UI@B@F‘ (Rqss using a high viscosity oil. [0003]

t he ot hand, it is well known that addition
[0002] a SO|Id Iubrlcant such as wax is effective in

rov f.or mabi of a eS| oate
oA ¥1eaef esﬁ%t"é’?‘? 4 r‘%ater‘r%s‘?gﬁ}cﬁa@els ot
nee'dSarf ﬁfsﬂim%yre&rﬁﬁtlaith@prdﬂe@@ aﬂs:; ?W ft\imxh pteceagdedided as
a coatin teria a part, (or a of the wax, cures
a mlaﬁeﬁl%éb’é ?‘a@u@fn%% destrlvHf (Cﬁpé%}qu)éi?éeof Dpgdo the ?EH:" that

thid AvhindueelebtrbliRicf @PacitbAtasd ﬁﬁté&@eﬁ 19 8l {)e@’cécb/toféééxﬁ&és
a smaller surface energy than that of ase resin as

forrpatien precsep snelnding a cRebivation phg deep Vlﬁ%‘ﬁlqgh@d an ironing,
if a fu%ﬁgl‘ gf’i‘tcsgt @béi H{lkn 214y éﬁ& &R 88l PRl ﬁ{r'lﬁhltﬁﬂ%s or the like
u ected t SS,

uced is s press formation proce
is uiShé insteat, @rrks, megahngs ehd wufpft@woufr i hlee resndayexytbereof,

dt
an i ERyledian§ittie Mo S poP R ReuRRl ) 8 20
forrh&tadn @rmlss wing p&eldtilg preanil) @th1ela$1|obs/ noc avéd arsoledit

resin layer during the press formatio
degreasing process, prevails in order to obey the recent regulation of solvent,

and thus requires a higher formability in comparison with a conventional
formation process using a high viscosity oil.
[0003]

On the other hand, it is well known that addition of a solid lubricant
such as wax is effective in improving a formability of a resin-coated aluminum
alloy sheet material. In a case where a resin layer is formed by a coating

process, when wax is added to a coating material, a part (or all) of the wax
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process. [0004] 10 Then, a production nmethod for a

resin-coated alum num all oy sheet material, featuring

addi tion of wax for an inprovenent of the fornablllty,

has been proposed. For exgwple Pat ent Docunent 1

di scl oses a coated netal web featuring a superior

formability to an ironing, wherein, in the coated

net al meb material 15 containing inner wax for a
curg%l { Jch gf:eof éxg@c'l% ?Jl Qr éé%nof thé g@élﬂ'lﬁ?er% RAf Bhecat

erve Ina I on a Cross-section of a coate

the vaxegenleyally fettiaes i ssabber SIMeremcrgnr dlausthﬁteqf agbase resin

Cross-section ea of. the rticles i.sti.n
as 4 o pempnratel et B e TR Pt g ppu i m
allo§ @akedmhted]l Sopradubes iagigeted(td taopr‘éag &&Iﬂézaz)n pafcess the
an a-th formation stage, i s _at | east 20 Ya@b%%Héﬁ

was; GHERE O7 (RAPBTEee &1 Ui HeRLTeBAcTRS %6% Hepta gaf
pre;f.% tdo? i RhRIHRE slide dhehfsidtadciab irefingbpdieso A1 ofddks or

Is a thicknéss of the coated |ayer before it is
peekings ean agdt easibyheccartin the rasinilayershiies thopesp formation
Inogg&ent Docunent 2 discl oses a production nethod for

producing 25 alum num alloy sheet material for can
[00@fid, wherein a coating process for coating a met al

sheet wi th terial. can

caPEPeA Rsnedrict biflodRirch i ERAl A B el stret
maflehial, eh flrirphedditivh of anix fol badnidrolcieft ofathledorrhability, has

seconds fromthe start of the coating process, and
beeppgPPPedi s then controlled at nost 180 C after 10

3%9 RASm f{jl@ P86 SbaliheRf 11d16c16Qatd Bohtsd ndtAL @SB featuring
0006] hé "above- nent i oned met hods are directed to an

a supqym\femablh@f tq pe faningbvhenein, iy the vpats damstal ferhemgterial
con%&ﬁ%@lne?%& o) §. ﬁfti Qf equﬂ11q$gn£ 18I rrteﬁargﬂ?

a press snmoothly s eréon
partitles bbhenved iy d1gecxt1omgofaa cmssrselc‘ag:e |0f a doatagielayer by a
stretchabilit ress a fol abi
tranp RO A ord RSP RE oFroo e ARt Ar T g Satigles
existBigEihl Alepth RlesuRMf 6 the upgperinost sutacy ehe ﬁbamﬂ lhj?f& to a
formabilit neasure to glve the resin Iﬁ

distopee PEFIGS-YarZ BT ren 10k Seerip siave) Bol Rt 3 %:

Yool 8REadtich Peaé ®f 5%&&1@@@5 SF L1 codtbd IhyRr asdmitliaxabjetted
I ncl uded. [0007] an exanpl e of the inprovenent of

to thé @-ﬂloﬁombtlbnt%taggz a@@hZ(r;m)m; ﬁgha:knﬁgqs et theaeoated davier drefore
it 130,8.9%%;( 28t B8 LGSR ﬁgrgg‘gége@f% o Pat ent Docunent 3 to

oses a resin m al | oy sheet materia
[000Fr a capacitor case, which is characterized by the

ko P EDBeTEAL ALl AR ST AR B papgcing
aludish @t all gadtiee® BtatoFialfdr can end, wherein a coating process for
coating a metal sheet with a coating material containing wax is carried out in
such a manner that a temperature of the metal sheet is controlled at 110 °C
after 5 seconds from the start of the coating process, and that it is then
controlled at most 180 °C after 10 seconds from the start of the coating
process.
[0006]

The above-mentioned methods are directed to an improvement of the

formability by giving a surface of a resin layer a superior lubricant property,
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| ess than two resin materials selected fromthe group
consisting of a phenolic resin, an acrylic resin, a
urethane resin and a urea resin, features a nunber 15
aver age nol ecul ar wei ght fﬁllr@ within a range from
5,000 to 30,000, and contains a lubricant of 0.1 to
10 wei ght parts per 100 wei ght pats of the resin, the
tensile strength of the resin |ayer being at |east 40

an%%é?&&%ﬁgﬁlﬁﬁ gﬁ?c é%@gégﬁgﬁég%%§|k aﬁggﬁ?' QLS’bY

givingtahtesiralayan géafgemtréicha(bmt;o p’ﬂﬁgm&ss arfdllo\haigamhty of the

Cr.oss- cu urvj.val .rat na?2 cut test is .
res PSR BA BT 06 o el dlSatinn mnietind oy S Slctive
in thBi@bréferhént/ddlthedobatilifye! IAsngnicabiife &f gi¢o the rddNoltgier

this docunent, it is stated that a nore preferable

the Irl‘g‘it%ﬁét’feé?h%'ﬁ]étym iERSRgS Bl cHATREIBRE ofiaibgAE resia mpatsHal

(ﬁtﬂgrgggl&ﬁﬂggﬂgggdgdloOOS] 25 Al so, Patent Docunent 4
di scloses a lubricated steel sheet for cans which is

[00@%lcel lent in a draMAng/ ironing formability, wherein a

3;}3{3{ %g gxz%lpfeh@f the ﬂrgﬁrﬁgntsgfecﬁk fégﬁ%mt}y\ﬁ& %Qntrﬁgmg a

as~an i nner a can, 1S’ coa
molectlar aveiglet ofregposprypaiss résin, fomrmasmtﬂe FHatemt Epcmylen‘e@l n
featurl average ,nol ec r ht f I|n
disqlp i SR B RO BOR o HGh FGUe h e aRr Db 5.
whiH U VRhetteriRidght tHedalkct Bgatvd fd%hrﬂ néatEARNES theadsih, 129& t 0

50, 000, and wax featuring . a softening point of at
inclugdgs ANRPOEY-SEBieP RERINASH HdR CPEPONENt a1i} flelgashong prno

lesd ﬂﬁ%rtvy@}elm& W dtaksls 1@ ted ﬁ*oﬁpﬁ{é %‘éu‘ﬂ%o@l@lstfr@ del d‘lghenohc
w thin a range from 10-85 , the coated

resingparacnglid mgin cvedthpoe émln@fndday Haes tedin, featungs faarllmmhgr

aver ge\gag%%:ﬁan é?glgpfailﬁrféqvﬂgr atrgnge ﬁ‘gg?ts ddbe o at élltil Z

a penci dness©o |'eas
contaa'rrperlabuibant)bf 64 tﬁ 10 welhit grattsDoarulfihtveght pats pfthe resin,

the R R D R T TG 300, RRS 0 UE aniie Goneption

of tBP e&dih 1 Qfbriveimg stikast 2i%9) thkahidiiR s¥ar the rdsit MiResaUngf
at least one kind of wax selected fromthe graoup
withigrastangefsomrs Hestoe?d net angh thpt aqrassepf é@r‘wa@é rate in a

cro§§ &QLr 1eRE1SA 18t HE%, whRh!ak eLiin- &Rltd Ea1MB¥um alloy sheet
| anol 1 n-seri es wax, nontan wax, m cr OcrySt all'i ne VVaX

matgpig! isoroblad i avolling fadoof 4Pk er{Nots datbistdocument, it is

sta R L R oM e R gl it e bl

is fribac UGEN0 4:2Q,P00004- 314415 A DI SCLOSURE OF THE
[OO(% ENTI ON 15 PROBLEMS TO BE SOLVED BY THE | NVENTI ON
010] Certainly, in formng a case for an al um num
elaesd, reltyrit Do@aRpakt 4 Aiscloses a lubricated steel sheet for cans which

is excellent in a drawing/ironing formability, wherein a surface of the
lubricated steel sheet, which is defined as an inner wall face of a can, is coated
with a coating composition composed of an epoxy resin featuring an number
average molecular weight falling within a range from 2,000 to 100,000 and an
epoxy equivalent weight falling within a range from 1,500 to 50,000, and wax
featuring a softening point of at least 30 °C, so that a coated layer is formed on
the inner wall surface in a dry-coating weight falling within a range from 10-85

mg/ 100 cm?, the coated layer having a coefficient of dynamic friction falling
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addition of wax to a resin-coated al um num all oy sheet

material is effective in inproving a formability

t hereof. Neverthel ess, when, the al um num 20

el ectrol ytic capacitor casé' has a | ar ge

hei ght/di ameter ratio, a resin |layer nust be

extensively stretched, and thus sufficient |ubrication

can not be obtained by only wax existi ng on a surface
witlip & B d 0T O BURD:0.20 4 AL 1ABEERR IR &0 T tpnd Bl
hardlnt$s of al’ibaﬁto‘ﬁ-ﬁw tlhlettympemtube 0H60 ACneth Pateal’u Document 4,

., .a i cati,on of th al um el ectrol capaci t or
it iGBRIC A Mire bRTettfe Rl B S nisbr® PGS PRGN ¥
froth@,0ex aspPheod, h@ldmemhpaﬂw indd sabcz?a@h thiat\lzcﬁbaﬁéx is

(0] cans | C

Docu is used in_. productio
gee? &4 }qaét 478 R Af FBRAF ‘?CF‘%%EH@ {6 apPGonsisting of
estéarsQﬁ@&_sy adiddsdriesphst, TRbrafe-§dHsCRAL, §5blyatMh-sehegtvax,
which is intended to 30 elimnate a degr easi ng process
lanalﬁmsane%anw@ft%@% atiecrysiallinesrahgnd cermatheowax.
gopcess, the cross-sectional area of the wax
part| cles, which exist in the depth neasured fromthe
Pa t@pqoléomtn‘smrﬁﬁé@%f-%w(bbat ed layer to the distance
100- Ya the a-th formation stage,
Gl rétllgr%ac%%ﬁ roI 63_91251 ng%\g o be at least 3 %to
PatéﬂiltE]DGb.}/mbﬁDBOJE—Zd% $9mbAl ity for the ironing

PateReeuBtn] Bt SO b1 14 he v parti cles 15

regul ated under the specific conditions, uniform
di stribution of the wax particles can not be

DISCHASUERE MH THENMENTIOMUs, when 5 an excess anount of
de\@rsEpyfo%Eeg B By THEIRVERATEN | aver, 11 can be

easi presune e coated layer is susceptible
[001@ rupture because the excess anmount of wax particles

L ur.e Qccurrdn int o ted | aye
[ SST G R, B R Se Atk it ARl o ARt e Bt oo
additiorPaf wak tbaaesiintodted slurhthutfedioyshpeothiterid ie 2fectia in
an aIu ecirol yti itor featuring,a | arge
impRRYigE ey BFIH%ﬁ ﬂ%‘ g B‘;evﬁrtglééﬁdeHﬁM Y8n
eledBFIDRES SapitshoR Raks BAL régarée%é@lﬁﬂ [ellaRELe @ﬁﬁo US r&8n dayer must
volatile press oil, i's inmpossible to solve the

be qaqt@fb‘-}lﬁhf isEretghiceh atlldéhelé sudlicienfylmbricatispisjaacietdog eptained

by SAPRER AR oft o Qifloc AThe Doain 1408, 554810 4PEePmt doour

in thatresit 1Ecu rréntorﬂ;ng&]h,euh ctthawot (batsan'@ timatt e s Eicient formab111ty
aont al um num

can T Y RMn R poplitdbe Y B (hE RPN B fraifie BEFaticor

casé heeingislaggnheight pdiaffct@rratespect i ve 5 seconds and 10
conds from the start of the baking process, and it

[oof di scl osed as an enbodi nent by way of 20 exanple

t et eRQMYEL, AME @G al\eeet GREIISEHAANBRte AN BobaiRht N i¥&%ed in
are_added to an_ epoxy-urea-series coating material at

produciost of eagpsewhicheare stpiecied fma cogventdengldroning formation

process, and is defined as the coated metal sheet which is intended to
eliminate a degreasing process and a coating process after the ironing
formation process, the cross-sectional area of the wax particles, which exist in
the depth measured from the uppermost surface of the coated layer to the

distance of (100-Ya)xZ/100) before the a-th formation stage, being controlled
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content of the epoxy-urea-series coating material.
[0014] However, although an alum num all oy sheet was
coated with the coating 25 material, and although the
coated resin | ayer was baked under the conditions as
stated in Patent Docunent 2, a formability of this
resi n-coat ed al um num aIon sheet was insufficient in
form ng an alum numelectrolytic capacitor case
so JER B L83 b1 98 DB I AT o h B by ek MBing
were er amage occurre eres
forrha’gtem prd)ctesm gwabeexp nihoughl thdﬂ atinithum cms#stesu&(i)alfareamf
th t he fa 1. that there ni ht be a ﬁase ere thefmax
e S PRI Ja oS lRked PRAFR e spectic HOPRHFE cause

dis@ibuitibeldfl thel ved péﬂh}’léé?@dﬂ Agt B¢ stiFficidhtlyf @id¥irBd. t'higus, when
alun1nun1electrolyt|c capaci tor_case eaturlng the

an exgege AUl wRxdpRItistes exists nbg;h'ag%fg dayeh HtGanebppatly
preQL'.ulneQ RRAHER LRI Bl iDULIQBtRle & niftBrdBEcRALEthE e&Sess
was changed in the'resin |ayer in dependence upon a
amypidoforax paxticdericalssis serwftupmrcpuringapant af theowngihed layer.
[00 | yet hyl ene wax and carnauba wax were added to the
g%oxy-urea-series coating material and al t hough the
t eﬂrqcerchng]ye atthotigie the hadtalsdieet disslasedtin Rdtedt Rdédwenenthe is

pective 5 seconds onds fronlth tart
usefli T ARG 2 SPo DO S OB ARRYr foatuting a large
heiglapdiiniéter eASE b @ad dehasralis fhghion ﬁfo@@@é aﬁd @t iréhik
approximately 1.1 to 1.7, whereas a can_end features
fomaafﬁ%tﬂ BFRgEgs mgea vplatile prassi il iisdmmossible taypelve Ehe i o)

prlefenflﬁpﬁvﬁl%HTﬁ{@(l:déth 13er N LhGeEfR At BIRRENAGO8S §ocal lock of
al un1nun1aILﬂK sheet ° material concerned could be used

IUbtlgﬁttlQi’aﬁnér?dl toh strenatyinpthsiested layee 10 | ubri cating
?goperty of the resin layer was insufficient in
Jrning the alum num el ectrolytic capacitor case
f edsqin RptemeDbargenh2) ghen dhavesting nadtedal ccsﬁaidmg wax,

with RRF Tnd ERia 66 Ll ERBISR: 1V ERctEr AR iR of

the ﬁﬁt&bﬁﬁqée@)@ tontkbll&s afleSEdspsetvd B sBadaiy ad®e0RBénEs #bm
4 is fornmed on an al um num sheet, when a fornatlon

[
the sta5¢ 0§ thebaking nrassst: apdikls APHRFPAIAT SRaarboRimsnt dy way of
exaMlte tHERIIRAnIdh e RWatl $hR%adh &/ RhR b8 aRbES Sy dre ddMRH&0 an

was a case where a lubricating property of the coated

poxwyecasees cortingmateriali adrii % of ngepecitienidadapdmay to a solid

r esult in occurrence
Congétnstcolrf g@g%b?’%’ ?l F] ea\ll\%%%%aéégﬁﬁ‘{ rfﬁa{e‘}l t er the formation
[OObﬂocess so t hat an suff|C|ent fornability coul d not
gslfe?fgg ﬁl&tdpq%: {anfrg S}SI %H%g{awggFS%t%g] m!tlh the coating

matBﬁkal] Rin/doh1em@i e tHeaddRed k&En &Fdrivd Ay Slke VA deX HRSInEtidns

stretched, and thus sufficient. lubrication could not

as stategindiatert Bgcwmept daz forasalailithef s reminoatesplngyapm
allog_%ht:aa&/ag HRIBCIEh O foRffaME ah%lﬁﬂﬁnﬁﬂ?él@gtrbl?%@ rca}:)gél_tor case

it cannot be said that the resin-coafed al um num
featgn[ng)a kg height £dipgleter ratio, and thus there were a case where

damage occurred in the resin layer. It might be presumed that this results
from the fact that there might be a case where the wax particles was
distributed in the resin layer to cause an insufficient lubricating state in
forming the aluminum electrolytic capacitor case featuring the large

height/diameter ratio by using a volatile press oil because the distribution of
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concerned exhibits a sufficient formability in
application of the alum num electrolytic capacitor
case featuring the large height/ dianeter ratio.

[0016] In view of the prokﬁ ens of the above-nentioned
prior arts, an object of 30 the present invention is
to provide a resin-coated al um num al |l oy sheet

mat eri al for an al um num el ectrol ytic capacitor case

the gYaxnIi)ar{El esI \gﬁ (?16 e%%%it&sor f %}g%b%lede e%?g ﬁgon a nd of
wax aﬂi@a s:mm ohirdx ﬂaﬁ:ff&éséglth@ggIOpb@eﬂgﬂ%Y%jwbx atnsli ?@nauba wax

1.1 e ress Ol , an to rovi a case r .an
Wers| ﬂl}?ntﬁ? SRPFHIYEa-Eeriei eratt tﬁﬁ@éhﬁalw ggﬂ num
tem! f’éi:h'i‘é’ by i Cmet adiet Ofs- ﬂ&%ﬂ%a%&@b%@ﬁcﬁb@s%@&md

017] The inventors produced resin | ayers usi n%_
10 segpnds frose the atrst of theakaldng@rocessy al hepfupinum ele olytlc

capgu@i@&I éés%r}éatu%:é' Hh EHe %hf ﬁiléﬁfe?ggsﬂahe%f gﬁ%@?ﬁﬁ%ﬂ; 1.1 to

wax-exi sting state off ‘a surface of a er an
whezeamr-caxi tmd f¢gt15tteataeh¢1ghia(nhame®r iratio ¢finitieptlesdurl-dia. ratlo)

| aver. st ud sltsthat
of agp¥ ofﬁléﬂ%éi gSI oy 1?26&% e res n ahte 1numh c{y sheet
mat@Biae coderned coatdmesused mramnaénﬂnntumue laﬁgt;rroblyehisc the
gapaci tor case t%:gatu“ n a large ht/ .di aneter

lubricgting PEIREERGOL éF?‘Hglé Tngas S‘#EFIF TR thoecur

aluﬂn'ihlﬁllﬁeelé&%lﬁtlb Y phcitfri@ke fhRubopMBE i12eM e8I didieter ratio,
ulating a size of wax particles and a nunber of

SO tbegséamgﬁ gight pecurre tharesindayerof the resin | ayer and
[OOP%] concretely controlling the formati on process so
at 15 wax oozed fromthe interior of the resin |ayer
Wiésp, tiher reeiti-nodtadediusimemncihedt matedal in whichna torted layer

rIB & 4 tgp pr[ %nt j{nv nti%n Lm%}S Furthe{

as ifBEt i Pyt BOFnRIR Fr 4 N o8 om R A il

wheshe érmatidre prRlesHYf tisd Rgirpbopd>dluseniRSsHdaes mathﬁa] wes
ar i of nol | ar \NEIg ts 20 as a main co nen

cariies! Ak By Pishie B ValAEls QRS G Ches BRS BaRs oys Ah PHgA e

prOIB’é’rQ}S of tHY boatdd thylch @Right ueh@@hfﬁcfeat iRaebéhdedRarRefa As
result, it was found that, when the mai n conponent

dlstshbwtm fesrnpadickes tnaesult iepsryrisaes oF craskein fhe cagteda
laye?%?&'rfth i ﬁfcg%%ﬁc\é@%%?)ttha'ttan%ﬁpeh?ﬁorﬁiﬂ doRid not

orrrabl I'n particular, a resin-coate
obtaihadi nEﬁpfahaJIyy i lemtse det @n iallmirormaectadlytic napacitor

electr tic. Clt r cse accordi toth ent
rearfirfilnd {5t bEhERRERRY FR8T 187 SO 1 Bin et R
streéciyel) aed thi:ls'c'ﬁufﬁﬁaﬁt lulﬂfbanf)n doalld abhk @Ibealmd bgrtdﬂy wax

car nau har act |zed |ntht the resin |la
exisfiag o it esed BORF o Wit et T aRgohat B et e
Thuls! @MBaginot B8 Faid tHAttPedesiiDedatéd aBén BN MNERy RBleBOMGHrial

in a direction er pendi cul ar to a surface of the resin
concerned exhibits a su 01ent formability in application of the aluminum
electrolytic capacitor case featuring the large height/diameter ratio.
[0016]

In view of the problems of the above-mentioned prior arts, an object of

the present invention is to provide a resin-coated aluminum alloy sheet
material for an aluminum electrolytic capacitor case which can exhibit

superior formability although such aluminum electrolytic capacitor case

featuring a large height/diameter ratio is formed by using a volatile press oil ,
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| ayer, that a total of |lengths of wax particles, which

are defined when the wax particles are cut along a

straight line of 100 gmoptionally drawn on the

surface of the resin layer,” is at least 10 m that a

nunber of the wax particles, 8 which have a

cross-sectional shape featured by a major axis extent

having a Iength of at rmst 80 % of the thickness of

res and_,of .at 82

and (PloFe s oB¥Slor WaBimifi SPEhoBit rBudl AofiER an
aluﬂﬁﬁuﬁﬁae&tyolytismagaélt‘c&. straight Iine of 100 gmas a

side thereof, falls within a range fromat 5 | east 3

to at nost 50, and that a nunber of the wax particles,
MEMNSCRORSUSLANCE TRESPREBLESMRA shape featured by a

rra]j or axis extent having a length of nore than 80 %
[00&f] t he thickness of the resin layer, and which exi st
[ | BuRS
aae SR P B ARR A0 YR, Crink SRRE} B L of wox under
a vaiicty of henéxbi‘onSL studaerks atrhlamomshlpsdotheemp Wwax-existing state on
a s@rﬁ%&ﬂé@%r%&% yaelr%rnlndna?nWﬁ%l lx? n st%tt g{riglg |1ﬁ1%.1|:iﬁg%¥ the resin
layeéaf ahdSanfld \aanhmyudyiﬁg meml’as ﬂﬁitﬁa]m]ﬁom{ yatiylangcdvax

to car wax fa wi thjn a range .bet
el A0V, Shech Gipant WA et ings r Rt derolyte
capfa@ft@i‘ é'éJsethStLﬁ{IQg' EWgQ He@it?dia&hl&ér i‘@cuﬁl&ﬁkﬁ«fs PRelings and so
ep ox¥ series resin or a polyester-series resin. It is

forthooailp net epei ia thaesivnayer alfemthedermagon| [REOFeSS| Y
regulaal¥1 d 8Gk ngl%]x tlglgg)é}ﬁds.ffli,lﬁfbe&%? 1@QSE}nQHEWer1or

aver ge nol e Ing wthin a range from
of the resaslayei PeDby oomretnix confzpllitg theJormatiommpirpcess so that
co 2 al um pum el £61 oI [
wa SRR g hdcgos ARf A TR SR B el PR RElBa

resﬁ]lﬂﬂgtmrmbefom}ﬂeﬂlﬁn pf eecpribet inveAA8h. 25 An al umi num
g;ect rolytic capacitor using the aforesaid al um num
[00&flect r ol ytic capacitor case is preferable. EFFECTS OF

ThEANENTE NenktdR27Hind8 Wekhh 1dyer b Hmalk@@heth sheet

al um num al |l oy sheet material for the alum num
maigriad by o19j1g eneRPEESEHEs Eepdl having dvagetelipeleprlas srpights

as 4 {H/aefﬁtc'o ondht rl?HﬂQd & ink® qu&gaeﬁo Egs%eliﬁugfﬁg d Pfatile press

capaci t cas€ featuring a large e| ght”/ met er
oil, matli thensstediedi aefd>rma!lb11lty thslreng Awoalrasultat pnaésfgund ltha, t
Wheirrf]g o%f’a:ng :g{g]afpgagli?{ 8\11 thed resm a%%c I Is%rrllt epox? teHeg %esm having
a specific molecular weight, 1t exhibited a superior formability.
[0019]

In particular, a resin-coated aluminum alloy sheet material for an
aluminum electrolytic capacitor case according to the present invention
comprises a resin layer containing wax composed of at least one of
polyethylene wax and carnauba wax, characterized in that the resin layer has
a cross-section thickness falling within a range from at least 2 pm to at most
22 pm when being cut in a direction perpendicular to a surface of the resin
layer, that a total of lengths of wax particles, which are defined when the wax
particles are cut along a straight line of 100 um optionally drawn on the

surface of the resin layer, is at least 10 pm, that a number of the wax particles,
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BRI EF EXPLANATI ONS OF DRAW NGS [0025] 5 [Fig. 1]
Figure 1 is atypical viewvisually illustrating a
wax-existing state of a variety of wax particles 2a
to2d in an interior of a resin layer 1. [Fig. 2]
Figure 2 is an explanatory view illustrating

rel ati onshi ps anong a variation of tenperature, a
wax-nel ti ng process and a resin-curing terrperature

whiEB 8 et B AR ST TEET BB a0 L ORF hOR{E 2

lengthl éTyatshest 8078 &ff thalthidkiness oathyniditiayet eatiroglay léast 0.1
capa(:| tor case according to the resent i_nvention.

wm e wlagh exisbin REFESIEgcEignal et%] f the rgsin layeredsfined e

usngg the sé%h?"ﬁﬂe'o@ll@@ Cﬁn asa %@F%@% Eanﬂl\fl w@htlﬁ '&traﬁge Hfh at

leaS[tOi‘)wait miest pesendrierisa numhesied dhye M@Xtmtlpleéswhtch have a
cron Y el Sty THpOREER Afufhorhid a B grore
thanlﬁ) ir eftbntthickvess phihe mlsirylager w&whayneemsismriém)ved
om.. 25.an resin-coat.ed mallo teri
crots SERcERt BT OLCAE TR AU THM B VAT & THOPAGHS Phio0
um BENDYidd the®bf) ik 36erthhe 10l ored Wi th ruthenic aci d
the colored resin |layer is enbedded in an epoxy resi n,

[002¥e enbedded resin | ayer is sliced into an ultra thin

fith B Yordotd, HRELRIRLIR al18) hbbeaferid RSP 1ri@GddLABure
state of the resin layer is observed by a transm ssion

alugiiggny greet Batariak oscope. [0028] Like this, when the
obgRr ¥8ldsaMk %Lxgﬂ%u&m% 8 gtte'oql%hyl_g@gaggeq{ Bty

| ayer I's carrie as s e wax on
wassiallizg within fhrenge betwdeaybrt &3l 4ils observed as |i near
[OO#L]neS extending in parallel to the surface of the
sin layer, whereas the wax in an interior of the
r esigplefdtable thao bsesivedrasng thc afoadsasd a8a layr is either an

el lipsoidal-1ike shapes. In general since th
CPOKESLEIFR ECN Sl PRYCXIR-PEies TeSHEr gy 1% Frgke PRAIFTae s the

resﬁ%h&ﬁ?ﬂﬁr tedln 18RIV EPEh Pe RPIRRRY rEONARARNS QWALHDer
the surface of "'the resin |layer and the oozed wax

avet?@@cmebculﬁrmlglyt faHing withiny a range fiem Akleash D, 049dto afgost
13661(5931@%5_}% ﬁ%{&gtasthellnear lines in the
I ona

Cross-sec view of the resin layer. [0029]
[0022]

An aluminum electrolytic capacitor case using the aforesaid resin-coated
aluminum alloy sheet material is preferable.

[0023]

An aluminum electrolytic capacitor using the aforesaid aluminum

electrolytic capacitor case is preferable.

EFFECTS OF THE INVENTION
[0024]

With the resin-coated aluminum alloy sheet material for the aluminum
electrolytic capacitor case according to the present invention, although a
formation process for the capacitor case featuring a large height/diameter

ratio is carried out by using a volatile press oil, it is possible to obtain a



10

15

20

25

30

(2) Definition of Wax Particles in Cross-Sectiona
Area of Resin Layer 10 Fig. 1 is a typical view
visually illustrating a wax-existing state of a
variety of wax particles 2a2to 2d in the interior of
the resin layer 1, the resin Jlayer 1 has the
interface to the alum num all oy sheet, the surface of
the resin layer 1 is defined as the one opposed to
hat the process for the formation of
mﬁ%ﬁgnFS%Cﬁ f@?ﬂiao?ﬁeqﬁﬂ"particles 2a to 2d in the
interior of the 15 resin layer have a liquid state
within the uid resin phase, and thus the wax
Brlf Erdrad Aol Or SRANEIC80 equi 1 bri um ¢ heoret i cal |y
[oobsfone a shape having the smallest interface shape to

the liquid resin, i.e., a spheral shape. However, in
r dHig-tly Figure loisia hipies vievs sisuefly illiesteating agvaraeesiing state

of éf ﬁaér‘f(aclgrdf %\gx cie@ % ttrogi(gg{ é.g 1Mte§ﬂ)g I aldeBBy 1 11 hus

X partlc ve a net ast abl e shape
wHFigh 2] Figle & mearh pxplanatomy tvhasv éhﬂﬂtﬂaﬁmg nehatpostlins among a
&%OSOA JhIS net ast a P %IH%30|daL-Iike
var g OR Ol (IR G s %’ﬁﬁr’iﬂe %ng l?ré’F%%sc%“ Bt VRERCd ey or
ten'gdéfrsttﬁe duainy f]bakmgl ﬁroﬁé\ss iloe aCddﬁSﬁrg&ﬁﬁiki)drM&h thve eMD.rse of
efare ete era ape i s obt ai )
PTOQPHEP’{AAO? é rﬁsﬁ‘%‘{%# éﬁf zﬂ? oy §%§ﬁ*a‘b“€ er€§4 ?’h%n Hgpnum

eledt8dihic @bbgat&fbarse ece@lahxmgtcpﬂecﬁfe%eﬁpfnveﬁaoﬁoat i ng
material is carried out Tn the relatively short tine,

the wax particles hardly becone an ellipsoidal-Ilike
EXPLARRTRIN DFREAERENC(Es Shape featurlng a | af ge
I nt er ace-area ume ratio, i.e., a large difference

[OOBéI vveen the major axis and the mnor axis.
%t in evaluation for the cross-sectional
st te 8? ¥°50 resin layer 1, a wax-particle shape

can.. bg=esparmetead by defining a size of the wax
particles 2a.to_2d in conparison with a conpletely
spher §Fra%ﬂénﬁg‘ﬁ%°51 K8yl ar shape inits
cross-sectional view [0031] 11 Thus, in the
definition of the wax particles in the Cross-sectiona
THEBE‘@EWDE%EOR@\(IB@DXWG BREHNYENGI®Y t he present
? gentlon as shown in Fig. 1, a wax particle
eaturing a nmajor axis extent (which is defined as a
diTreebest nsedxsi fon eirfbodyhe thexpreaent inveniien witd cigkvalpe i n
33 %é £s- sectional view) of at least x pmis 5
CAPFEFFREG S t he wax particle 2c featuring a | arger

Cr(@pAnaReisi diGossiteptiohdlaPratd bBEResih [ayet rcl e 3 having
a dianeter of. x m The cross-sectional _ shape

f th
waR SIRPRPERE the PreSeRbINVERESRD JR YR TH ™ Wére? F%P@‘t’%de frgm

an 1¥-cbARdBLBlindX SlloyS§eddt Qﬂaﬂeﬁape%\a@és@mngéh%aﬁﬁnum
fromthe circle 3 when the circle | ut over the

alloyrrpateried thersal, she rermoviedrqsip daxar ds gelorgy with muthepigacid,
theRBIdrEE 'r@siaqagegg% {&ggéz@ﬁg %Péﬁ'o;&%kixp RAL Aed Fesin

maj or axis e I s ‘at "nost %O
lay¢rhis clkiced $ntofa11 hira dsihrﬂltrawra Iﬂtrarmcnrébme dndshema wax
cro{é? a[s,ttacl:tfolnceeil %Z%:]ﬁeqr in ?ag%l l %r?ﬂ%% })?fgac{rrlﬁg%@lti%szgﬁ%ctmn
microscope.

[0028]
Like this, when the observation of the cross-sectional state of the resin

layer is carried out, as shown in Fig. 1, the wax on a surface of the resin layer
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resin layer thicknessxy/ 100) which is at nost y % of
the thickness of the resin layer 1 shown in Fig. 1.
The cross-sectional shape 36 the wax particle 2d is 15
enconpassed by the circle 4w t hout being outwardly
extended therefrom when the circle 4 is put over the
cross-section of the wax particle 2d. Note, since it
is difficult to obtain an ultra thin filmhaving the
f
is o‘b‘égl%ﬁ %11 éeag%%lﬁ;%%e L t%ﬁ?g #éﬁ‘%(ﬁfﬁ@?té@?% ay eerrg&g layer,
wheread e]ne wfaxmamnplautdammi ﬁi&semdaVedsmbsenxeﬂanmtdular shapes

t.h bt ai ned vl t in fil d_t
or e dieq Thees iinrcrah G ERe® FstheeiH sRAlS: Sace
enedgy G5dH thafof $heldddingnakervial, itk Wwof hal &ténduticy a6 Doaé tovexrd

particles, if a resmlayer vvasformed bya 0cess
the gairiacs el hn Ern e @i the qpzed PRFPRIES T TSR HRtY

ext@id PaEbR! 5 Vass BBhx idobdetvell 8t thdUheANinddin the
parti cul ar, a mpjor 25 part of the wax particles had a

crosg-sectiogial vy of thisinesin kesiptye from about 0.1 pmto

[OOQ@EM 10 m Thus, if distributions of wax particles
feasured at several areas in the | ength on the order
of(aneﬁpmowvemféNax Sasjdes in Crdectt!mayb dse&d bf Besind.ayer

id t .the.aver represente
GiSky TR bR e ien A HRsHRERER FREEREP R G,
varielﬁy of Wak paeficlss 29.&0 oRiaini the, intdriovast themédinnryert hethe aesin
who] e . di stribution of, wax artbcle was .e f\#%lleent

layqrol has Ahe infgeage o, the alvaminiay allpy shesty Hie S H&sin

laydreNH Befaied ety Gl6d opostBGolthat hitrfab! ahitABPrbeess for the
between a distribution of wax particles (a

formation of tiparesim layserlc Ehe g Rasticles 2aior 2t & gie inferiereef the
res1|nal%égér ﬁg\ge ?119’5[[&3@{&9 (Nl tH ﬁ1§{1§:i ?e%%ﬂ ?h&%& a&’Rﬁthus the wax

rior o e re3|n I'ity, as
parsitksdrhvher endafiteta ecqlﬁ)1bﬁmp:xh -dinedreticalyf bRosima Sbapedhaving

theg uagﬂersg F’%/tfef%‘c%ﬁ%%‘? %adz%%l%&g 8%:'& ﬁljlu?r?jhefﬁle HRSsent

Howénee M fality, the bakitey pesess ﬁﬁathectoahngume"nal iscx;arslbaemt
mat erial jncludes the resin |ayer,

in gopslpideely shertdimeeand threthy Wﬁ%lﬂ?é"tlﬂﬁ é%gg%a@;

meGRITANRA ?@Whl&lppsg@ﬂtalrﬁﬂ pBokidhe iRl élﬁhdlﬁoﬁ he
resi n- coa al um num al I'oy sheet 1q0 material for the

[003PLimi num el ectrol yti c capaci tor case according to the

Bg]]%;g ?J#}etﬁéﬁ‘ﬁ?enéﬂ% is ahgg{nﬁaf hgg SH:t:l %@e{étuﬁnggié}naﬂ

ene wax 1s desir ene
diffénanica g}:eawm aetajonbxisantd g neinor 28k 1mts:mmrsccti¢mayl view
can_a Sl St ributi

avail a
befifs PO OO g RS eSS BEnt: P RORHET S oipgted spheral
sha?asl On htaheeHahyl, alshagstpthey BakinkarecesdXor the cadthnr a
bri cant  property of 15f ol yet hyl e wax is SHP ﬁ{i
mategioh it PHBICIT HAndheFAlE CYPBHIRH tro the NEw RATHELeS =gk
becBﬁa% &h §11i'ﬂ9sl)ﬁral dics tshiaBs bk ‘&rhée‘éllé nat sphpdelayetinylcaege
When a
1nterface -area/volume ratio, i.e., a large difference between the major axis and
the minor axis. Accordingly, in evaluation for the cross-sectional state of the
resin layer 1, a wax-particle shape can be estimated by defining a size of the
wax particles 2a to 2d in comparison with a completely spheral shape having a
circular shape in its cross-sectional view.

[0031]
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wax- m xture conposed of pol yet hyl ene wax and car nauba

wax is used, the |lubricant property can be further

improved. It is desirable at a rate of polyethyl ene

wax to carnauba wax falls thin a range between 1:4

and 4:1. 20 This is because an effect obtai ned when

ei ther pol yethyl ene wax or carnauba has a smaller

rate than that defined on the above is equivalent to

i’["1’151 ?g%lgés AFYBE Bf éﬁra%rll?aggfclets '?1? éfé!la Eij(%g?érﬁcﬁgﬁal state of

the resinrlayeryanconding to itlge poswinb invengions es shows indiignl a wax
parg gll%%%tr%%% Ié} | %aj ctgy %){le _egggé'%{: é\évgiéélgﬁ c{e‘f’%ea Oa]saa %amc?ter section if

nﬁ;@p@m}@@ rdit@Sildreisi ifs cﬂspcdextﬁsﬁﬂr\/ms)omeaneia-zs i i8S
an am no

d-
deﬁeﬁﬁ e e PR ey ranE G IPEARE iy StseiohaL shepe- e,

tha€bf & BEcRIPRAvihGla diAen 208/ AT, | %ercﬁ@é@se@ldﬁa@' @haﬁ@Sf the
for curing thé epoxy-series resin_nay

waxpHEicla 3¢ {p not encompassed |y the ciisle %ﬁosbafa\eh%@ﬁwr%%
secli¥P$s SH& AR éHt@ﬂdedTﬁloﬂ{”cHL-emrBQ RZYHMARROLREL 3 is put over

acet oguanam'ne or e, a phenol-series type such
the ggossrextion dfdhy waxamtlclep%no‘\lsmrththfeax pauicle 3¢ having the

croé Qecéﬁ%%{ Sha Js' a5 i&p&lég‘x‘ﬁ%n@%f R taﬂ%?ﬂgy % pfthe,

I socyana op one I -1socyanate or
th1cﬂ;<nefss> of the ﬂekm mypr éf &y ddflreedt inatheﬂmazapantmle @ﬂ Hla3z1ng a
dition of, the curi ent froml.to % in

smalfed o 5ol S R Chgle- hAKE SIS B OGF 1 (~the

resihgayér ﬂh%iﬁ{esbﬁy MD0) AHieh BY abnmfeihionaf tmuﬁékxaesrseﬁltne resin
and a curing agent, especially, the eFoxy/urea series

layerelsphovm dn £ 1 pdingepas-s¢ FEeRe ebFheewarx @srticly el is
encgﬁﬁb'agé\f&e By becalse 4 Qﬁhﬁﬁ? ibBi PN v @Y ext&id¥dPiterérom

surtab soft ness and adhesi on property, and because
wheiry thescipde 4iiblpait tower tin eiossmestipe of tre Wox wabli¢le tAg.

[ %%4] sn#:é it. 1§ dﬁf ﬁ&thB %fb%J bAneuftEgEhl Cffl Sh&ﬂq?%ﬁ@ le gt% r?f

resin ayer Udes af 1east
jusiﬁmﬂ( )ms evlieescduagerings @uiiiien of @aR@aetitles fbtise ifterior of the

serie esi n feat yres a ny er noJ. ec Iar
resigaRge ST PR G B PRCGSS Eniatt PO RYas TIeeherieB o
obtaﬁhem&alﬁn@ﬁ@n (Ard SheiOtinRrelagt AuesdHdal val/t@ lgéﬁ 100
a range fromat |east 40,000 to at nost 90,000 is

Hm.desirable). As the nolecul ar weight of the

€ 9@%%’ ﬁ%ei bRt &%tﬁd?ﬁgoé’@énéﬁrﬂ QlistribfionSRF Ga&! ISH}%Ie%dlf a

mol eCul es are ent angl W th each other, and thus a
resifirlepetonss fgmed it 8 pracesvest statmlnlgeneh@fm ovdsefound that

cisAFSRIET ALRROEL A9 5ot BENASHIRRS o pAIGIIRR 4 A1

ares poss 0 i npr
par‘aof tthlel voant pgetiulés hyd afsmdw&dlﬁxegwathhmﬁeﬁnge framn aboat Ounptm to

aooR DBl ur RS, 3 LT LoD, (pLcccess L0000 20 VRen Lo
ared®Nthe length on the order of 100 um were averaged, it would be possible
to decide that the averaged value represented a whole distribution of the wax
particles in the resin layer. In other words, in reality, it was confirmed that a
whole distribution of wax particles was equivalent to an average value
measured at several areas in the length on the order of 100 um in a
relationship between a distribution of wax particles (a wax-occupation

percentage to the surface of the resin layer and a number of wax particles in



10

15

20

25

30

t he wei ght average nol ecul ar wei ght exceeds 90, 000),
the resin |ayer has a tendency toward decreasing an
adhesi on property, resultlng in spoilage of the

i mprovenent of the f or mabi I ty. More desirably, the
nunber average nolecular weight is fromat |east
7,000 to at nost 11,000 (the weight average 2)

nol ecul ar weight is fromat |east 40,000 to at nost

83, 000) ... Wien.t he resi a
the SRt 1o s Sonh 155s) 8 d o RED N sl RS MGl
a\(s)r Egplaﬁaheﬁ o Résmecgaﬁedqﬂuaﬁnaﬁoxuoy Sheet Matenmsw ed
usj ng Per neati.on Chr ra h¥%F3%0036
30 P%‘r‘m%inélm éﬁ@érqle%%?ﬁ@ﬁ?lt%fc%ﬁ 10Eof Hegen
resipvbayss 1, there is a phosphate chronate
treatment which is conventionallg used for al um num

al(i) e rgpigr-¢qated abugmttmealkoa sheel magenialineludss fapresin
laydiuf Goﬁ& g%& Ofipb ot Rof HNEONBIR 5fr1fb?§é{§ﬂ%n@%x and

e freatne y paying attenti to an
aunmuba&muent or the Ilke For the non-chromate
[00 %ﬁatnent it is possible to use a reaction-type
sphate-zirconate treatnent, a phosphate-titanate

t IRt einid, of&mﬁOﬁﬁﬂnggntthB @eginr eried ahimeaireaiiby gheéth e

i ke. cr.oss-section thicknpness
materigl é%raﬁ%& %lﬁgﬁlﬂuma‘i}é?tr‘ilﬂlg CRPBR CaSFégg?rC@ﬂ%ﬁ? ?%e B{esent
invéMidn, 324 s8le AR HIRGINE e, bB ty@th%}lérﬂé:%bﬁ'ﬂs desirable.

perpendicular to a surface o the resin |ayer. The
Polxqthzzl@ne geopating aresioly phperticle pizgs iseommsHeiglly peaidablo,

not%';ql1§ Qi 4R ﬁ'&lﬁtﬁ% 9o BlstidiSs BEGHHAR tht@lerﬁ%bé}ht! 1%3551"1t1on

s susceptible to rupture during a- 10 stret
be qusilyedsainkd byt bng mobtembﬁsnc svdxebgt alsarn Rihginanipdoperty of

e PSR R SRk ooy R SO S SIS R o

waPhas aSssmilar dastribatoaub thit oSpsigethylesigalaxli eVhern aa
capaci t or casg a sufficient clearance can not b
of Rofie

wash B UHE FOBEINE HoTlons e ARCLATEAUDE A 13 Usehs the

1ubHE§§§ e FO@héRSIS o I MRS BYsifI8 hat 4 aste oTf
rication regardl ess of the addition of wax. Note

polxetthyleae pYast ter egshaubaivdeniadls withinggeangsdioiweery dit angdg:1.

]
i Py SOy OBl M PRl ]
haswh emaﬂlheramxhapahat defsechoe thambavoisgeauivtlend tphthati ne
on the, 20 surface of the

bt?sjé’%?n eé%/glgﬁyl 08 %@F l%éggf) 6<% cording to the

[00g8Eesent invention, when the wax partlcles 2e and 2f

are cut along the strajght line 5 of 10
oPRrAT oG SRR [P AT AEBTORY B i BpFipleyig st

cuﬁr{gea% t&ldd@fiorf Hiel dbxlyeRBlelSesin, adRif-Asslftk elﬁﬁfyaéb&'lééﬁ
e wax particles is at |least 10 gm )
resin, a polyester/melamine-series resin, a polyester/isocyanate-series resin,

an amino-alkyd-series resin, a vinyl chloride-series resin and so forth may be
used. For a curing agent for the epoxy-series resin, a usual resin for curing
the epoxy-series resin may be used. Concretely, it is possible to use an
amino-series type such as urea, melamine, benzoguanamine, acetoguanamine
or the like, a phenol-series type such as cresol, butylphenol, phenol or the like,
an isocyanate-series type such as hexamethylene isocyanate, isophorone

di-isocyanate or the like, and so forth. It is preferable that an amount of
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25 At the beginning of a form ng process, since it is
necessary to sufficiently lubricate the die with the
wax existing on the surface of the resin layer 1, the
total (dl +d2+d3+d4+d5+d6) & the cutting |engths of
the wax particles 2e and 2f nust be at |east 10 gm
when the wax particles are cut along the straight
line 5 of 100 gn1opt|onally dramn on the surface of

the r | ayer atlon erce e
adiyioh pEREGATHE perdiedp o 4 SPTREPIBIRR -pRP AR nokRdgen
a citing b@aditiod df RAQSH layWh ey driveh 1Bkt 'aQQﬁllﬂlﬁﬁhtleﬁ of aresin and a

percentage is_|ess tgan 10 % the lubrication is 15

curingAagent «swseially, teeenosy/ HEfserdRs teaid 224 2% g pr ocess
pol;Ie%tér?%B@%éi@%ﬁeg 0BH SR desirBbleMREhAsd BYEFesin Bfyeflan

ornm ng process. Preferably, the wax-occupation
exhijst g shiitable softress laodsadizgion pRYse) antljpecaisrt is pepeble to
the surface of the resin layer 1
obtdif J]g‘éye?g‘%ff’%a‘]&%{h”‘%oo %with wax. 5 [0040] (iv) A
[Oosﬂjnber of the wax particles 2a, 2d, which have a

t f d b ' t
RS Pifaheg PR T e S BB Bk
inclhass BEfast bﬁ)é@bxﬂrsaﬂés eésiatasl£ARin Gompofien@ndhii ch

exist in a cross-sectional area of the resin_ |ayer
ePOYEFEHEH Y (RatHEES h 8 usrhe) aysrags melesulsr wieighiplglingwithin a

rangd #8nt Beregsef 5 ob@' ﬂosat%m 3 @00%&9& “)‘eigima%ralg%%ble%utse

at nost 50. When the resin |ayer IS stretched to a
welghats eaenge e et laase 4QH0 Qoter 2 l@pé'fs90 OfRiis Hepiagllel.he

CRSBE FEbERIP SRR  ESPUTLoh it BBL e St er, the
moxtefalmkga&ed; nuﬂecttﬂes aﬁsenntdn@iﬁeiwithwadh@ithat, andatbius Dfrgéednm
3 to .at nost 50,

wh f )
of dfiHadidt ASoa I ERed I8 be iy Bl el Rara i gif Dig resin

layer @Slafgd aﬁfstrch&bﬂny t he alrebuitciatis 96ss1ﬂ_lé€to\&mpr§% hicles
2a and_2d having, the cross- sect | onal shape, te maj, or
folloygingakilitiept therrenin apen i ap U ey Shset QPnﬁlﬁﬁ ogala%oaf
proddd8. thickness of the resin layer 1, are defined as
the wax particles 2a and 2d featuring the smaller
[003H]oss- sectional shape than the circle 4 having a

di ' [ . 00.0 |
¢ NS Ble MRl e HRStbcath dtighUnck Ufs RICPHIEE stlen
the sieigie awferageemmx:ulmr\véighEac@adaﬁd D), theersoniayss bds by
he CI rc wi t hout i ng_out war dl 1 ended
tend iy GPIGHT GHEHEPE 1 pOTEstin PEOBT. gYaritbgan Goilagg of the
impesRsseritaftthe fsrmedbitife Mdre&@dsﬁﬂablﬁ$h8@u&m@br2@era@ee vvax
part| cl es having the cross-sectional shape, the

molgGYIaT BiefHts (oo gt 158t FHOGRE %@ors%ﬁbmodfh%we}g@éwerage

molgcﬂafkﬂe?%}ﬁ idefonnad 1St LRI Q@ﬁﬁ)b@é@ 5@)0@2 w&enahd rgﬁn
havi n arger Cr 0oss- SeCt| onal sh ape than a circle

layeg 1ﬁaw1m§1 asingjsaenating watgial bym cegfingipiasess apymber
avesS 8 o e chlif s SR AR e RS et ¥ GRco
Permlea‘nb:e thremaltdiga‘aphjn)e
[0036]

For a surface treatment of a substrate for the resin layer 1, there is a
phosphate-chromate treatment which is conventionally used for aluminum
alloy, and it is possible to use another treatment, such as a no-rinse-type

chromate treatment and non-chromate treatment by paying attention to an
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maj or axi s section concerned is outwardly extended
fromthe circle 6 when the 30 circle 6 is put over
each of the cross-sections of the wax particles 2a, 2c
and 2d. In the resin layerl4l shown in Fig. 1, a wax
particle 2b is not the wax particle having the major
axi s extent having the length of at least 0.1 m
[0041] 16 If aII of the wax particles 2 existing in

he interior resin | r 1l are t
env Rt B gy B HiF PR Chappls trﬁaﬁ%?ntakﬁ '8 nagsiblg to use
a rédb&ﬁnttgp Q,hbspmtedmmtaeé trehtrfié®s, alglospBatdltitayse 1
coul d be subjected to |arge danage This is because a

trealfioitch EARR G BYRC B FBH B HeAGR TR dbediNred vhen  he
[oo¥aK particles 5 existing in the interior of the resin
| ayer 1 are too small although the wax is added to
t HB) r Asiress-egosion thickngss oéalm a‘iotre@@aeanda@i kis oy

t n et ywee
teadld i Honb NI WBEWARE heile REH & ireBlitn RoppRRtinler to o
surfdye ofIthagéshnd&yeat nost 80 % of the thickness of the
er 1. Because the 10 coated | ayer
r RS SR S EBEFoR At gh DG flh 5 14476 2/ B 0% #80st
22 e TWeXisPsychliSe €he Sedift byt NG shskeHEISE tH&h?fux%Xdlﬁ*mg a
extent than the Ieng_t'lh of at nobst 80 % of the

stretphigg presessiwhen the ghigknessds lassniganch yge aad, hseyse the

resfﬂcl‘&gérr i E‘Qsﬁ’&?e@fed to! @ﬁaé{%eﬁ hfie @Hf@@ﬁé%sogxéegﬁs 3 im in that,
par icles is pre er abl rom at | east to at

whegya famngtjon prongadés cz@frletdlwwmugagta e$eal die forvh pamamtor

casgaélgu?i ﬁé'n(ﬁﬁea?'gﬁ ée g%?ﬁwg?%%%talk tb%{‘ggeno /X g?lntqﬁj atd &dice SO

tent havin nmor e
that histikfaes sprensfsulrh beramien tbajapge tcaﬂnbrmby chusexaddck of t he

Cross-secti,onal f. th resi er def
tub{ERS: FEREHERSon i Radiion Grwarng Nots & o PEcible Hickness
of thbesflayersl isl e dthadst1Dpumctat\Miest thamax particles

2c observed in the interior of the resin |ayer 1,

[003%)i ch have the cross-sectional shape featured by the

g?lh ? B 315t RHLAL oP A UhrtibRS, ‘!vﬁﬂﬁlt i cféfﬁn'gﬁr Lan 895 %

he thi ckness of the resin layer, 1.e., e wax
parfieles et ewt 2ongavstmaight lhaﬁ@eofsl(i(bummtoralb'shm trathof

Sur}agg o‘flt]{leC]reesm F&%\ILI ngs apleast? the thickness of the

P Aeréssed 'S that the size of the
V\mcoﬂnpgm tlod psesent ﬁiuengonnwhhﬂ thatwerk pdartiefest Peeatid 2f Are

erllstoola achoft X |clesma
cut, g%?%ﬂ%@&?rqu (Rtipn: 2y oy h et 31«% syrfage ot the

remhdk(ﬁifr 11, tha&utab@f sukiacleadtiPd 0] SANRM4AAS0ME] HBF®he wax
amage. Accordingly, when the cross- sectional area of

Par"tl‘ﬂés Fse%‘i sapta}@ P defined by using the straight Iine
g ARfhd %Q%B%?g ofla ?ér‘iiﬁntgllﬁ%ggs kil %ﬁrrYé?cQSS 40 %@&éﬁlﬂy

artl cles 2c haVI ng e cross-sectiona
lubri¢atp éhe tit@wsthztbeovazmmehngmetbd§wfa@p ofthe hesigilaysrel , 4he

totaf 408 B3, 4 A5 BP oL N RTS8 B ana
2f nwest b:eaattleaﬁe]so gm wheheRs wax particles are cut along the straight
line 5 of 100 um optionally drawn on the surface of the resin layer 1, i.e., the
occupation percentage of the wax to the surface of the resin layer 1 must be at
least 10 %.

[0039]

When the wax-occupation percentage is less than 10 %, the lubrication is
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than 5. 17 [0042] Note, it is preferable that the
nunber of the wax particles 2 existing in the
cross-sectional area cut along the straight Iine
extent 5 of 100 m optionaﬂﬁy drawn on the surface of
the resin layer 1 is fromat least 3 to at 5 nost 50.
When the nunber of the wax particles is less than 3, a
suf ficient Iubrication can not be obtai ned alt hough

. the. cl es €,
inshPl ahe bebrilod 8 Bl BiiEp™aSh iy HRRL B Y BBRee of
thektﬁﬁmma;agr 1 abtpt tiefradis plrmge;pgl Bltefézﬁtblyj ﬁhe ;mebmh@agmn
the resin |sstrece t hou the sjze
PerEFRiagR is ﬁfall.ﬂ#fcfl%%o Legially, gncg tiﬂ 0 ypper, isiftn the
surfR4eT the rSsin 18y SUS BRRIBDER et HRNBOS, “){lngi (4)
Met hod for Produci ng Resin-Coated Al um num all oy Sheet

[Ooﬂ)ﬁl erial for Al um num El ectrolytic Capacitor Case
B ﬁ%odﬁlﬁ‘&bef Bf EH};EWESE ?%uetﬁ‘éleé BY €84 | PRichhdve)a %Eh&gal

ating In order to produce a resin-coated alum num
shagkelfegtustd by avenagri adis Extent havilgianiemgth of etmost $0i% of the

.capaci tar case, b Ki t partcheZeX|s in
i GRS L Mo SR T e R8P P Sl Eib it B
crofdigedtiorne Ated ofitietnesin kger Heﬁnahby Slﬁir%dl;hel ﬂrapghtvhmuﬁqf

repared, a res erial to which wa
10q iyoas afidantas ﬁn@ﬁmmw%geﬁ% ast)is f%at 565 ﬂgt

a WRtRkh&tediR NGRS Rf stv@¥hed 8 hicelt@am aegr%l e REL particles,
defined when the wax particles are cut alon

whighhgvgithe crosfesestional siians ptwisAd theamaim 9%‘1113 grtent having
a 1A BF A o sA8b? 'o@ tﬂl@MﬁEkﬁ&lél &tpt-: rb&ASh byerlD alfflora fe3P

at a nunber he wax partic have a
0. lcpmsvmctmc&oasd freimaﬁeleasaiﬂ to etintwst 50na}uzﬂt eamtasethbeww&
havin ngt h at 25 nos hi ckness of
ooz?ti\érorng gl'lmh 1 ecalgglf og {]h resin {ayfartl i8 T ]%fbnclg. g%l d whi ch
eXiitet whx partﬁ:cﬂes Sa&h@ltid)hahn@rtha 0®<f>sst kff_ctroasi ahdapey e¢he major

def i ned S th stra m as
i Frfont RGP PRSERSIerg ohet font HOPARGE MRiasS offbe
resia laQer 8! af¥Oidfin?@, asiheé xmepaittaem& Bater f&t@ﬁhgkhéramauer
be extruded and | am nat ed. [ 0044] 30 However,

crogyatqtingabrbers thaw theiciade dobering \m@ﬁnﬁﬁ%rdwb@dﬁ aéé@,@st
80 % of t'h@ktﬁfblén%gg ofﬂ{bsfe% ePri 'S 1ﬂ Bigd art | ?P@tc%’& sect1ona.1

process, an average ter o es and
shagewdnhe ma:alm‘tit:le@rﬁaﬁn&\@d ip antztbmpesswrl@' &mcmdbl%@thout

beifg B b Renfec VKR Pheldio Rl £ighpe sl &'
crosd-sédtipltis dfithe “&mﬁ)aﬁﬁﬂesma}aﬁd@ﬂal |y drawn on a surf ace

gfﬁ%ewgggg{]tpég%gawagﬁ% grgsgs géctfo%gftsh&ge t e‘":r’r(i)a_]glh ax1s6}axtent
of which has the length of at least 0.1 pm, are defined as the wax particles 2a,
2¢ and 2d having the larger cross-sectional shape than a circle 6 having a
diameter of 0.1 pm, as shown in Fig. 1. Each of the cross-sectional shapes of
the wax particles 2a, 2¢c and 2d is not encompassed by the circle 6 so that the
major axis section concerned is outwardly extended from the circle 6 when the
circle 6 is put over each of the cross-sections of the wax particles 2a, 2c and
2d. In the resin layer 1 shown in Fig. 1, a wax particle 2b is not the wax
particle having the major axis extent having the length of at least 0.1 um.
[0041]
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whi ch have a cross-sectional shape featured by a major
axis extent having a l|ength of at nost 80 % of the
t hi ckness of the resin Iay&r and of at least 0. 1 5
xn, and which exist in ac Bss-sectional area of the
resin layer defined by wusing the straight line 5 of
100 mas a side thereof, could fall within a range
from at least 3 to at nost 50, and so that a nunber of
Sy ghPhbk Pepiioits 2 NG, BEME Sl T er | g
the oﬁ’asmmddsala ﬁ@tl%lﬂg thdﬂ emlallbr: kraagmsamé ektemt rthan nhé ﬁyke pm
di ang r\/\éfiﬂcih F‘ ; | tche %e%t onal 2 eaao € is
PELAy &8?? 8?9%& B ?‘h SErdP gAtee 1R
beci(i6e msﬁlgﬁc&en?ﬂ ldlﬁbricbﬁbfiQfan Iﬁﬁtﬂeg%ﬂtgﬁ&dt\hﬁéh 1Re wakeguartibies
pI epar wax icles are added to coatin i
existiteein; the m‘éﬁ?ﬂ’%&ﬁﬁ%(ﬁﬁ%ﬁt 1pyeral B’*a%oﬁg?mg%&ftﬁﬁljgg phewagds

added t63hE r€dnAkfer, [ 0045] 15 In this case, concretel y,
for the wax particles 2, the wax particles having

avidrcayjex pasticles\Ba endi 2d existing stithip the éangmbewe@m#é@,%st 3

andPhe dge S R Randred Bl s LR WA s MO

lengtdaofia m?ﬁm?%gdgmdhml?mas Zggle{nﬁtsm legier At Bepaﬂmmthe
eas ) %

coatdsP B! edef BR orSreted Hogh Beiod astiD Hlpftirlantly el Befinay she

wa:dpslttfdlebﬂé ifaunuﬁﬁg@f Gir e majo&mlwﬁsmthammlengﬂl obdt thest

carr ng .o a baki ng process as
80 %&?fa ﬁgkf%’@ﬁwf ?6531%%&1%91 By © S T IEG aEGuigneg point.
Not[e Qﬁé@ﬂhe\/mlﬁbw Bf &&a&,hﬁ ?,am&sgi PhreficraBBatr8ah afleast 8 to at
erature of the coating 2a material is elevated
‘e a convection is caused in the coating materia

\Ag\?rh gﬁﬁqﬁe?'m?ﬁ@%epﬁlc%eﬁezch gﬂl&gﬂ‘x ,ﬂa?%taecrrbéé -s&@foRal shap

melting point o evvaxmcange
featiuméad b &l ingjaircaxih axient hamrlywbngﬂe ofvenore shanyi80Pbed ths o

wax. opzed on, t ce.of the coati
thlcﬁ?&eé?u Qﬁ“% R BRI W Cé} eXl? o A SS?“‘%rhaé%fea of fhe
resi@dayémn@efifRidesy abm@tmets@ratlg& iRch of DAL Lan Surd side tRaRLEMs
of the 30 wax is snaller than that of the base resin

lessphopntd-coating material. On the other hand, the wax

Payhéf S wax rp%&Tﬁbl@'s, 7@ dbdet/ed ihtheihRrid?of ttH@ rEQATARS 1,
mat eri al gat her and algrow into | arge-sized particles i n

whigh dswve dhe eragistsectinaal shane isature plydthgsmeies agés exgenehaving
the %ﬁ%@ oq n%rg%gn é@"% ofttlﬂg tﬁLc%Yl%Eé Sptkféf retsﬁ?l%/%r i e the wax

rature 1s too fast resin of
partralbe Ricdlaving eéangefsmzeewhtoél axaredptrdtiafitbs cRclrot laawngrﬁo %
th atin ter. to,the .surfac the
of thy SRRt S MR BN Baxte” 1, SR AFEEREE s RE e il SO G
partities mmgrmlthb @5te2iod @f €he Fésimldyee ICiRatbbNgrgantadt of thiese
thet‘%&@f ace thereof, so that not only unt .5 _of

wax pRr 53Y CREPR & HPFRFaPSTHAGRE RO THe apﬂttgpﬁgﬁe gesipaver 1
may BEislibjc@¥&H toldiR8EPIRE ge S Bak & daldbke al SO the size of
these wax particles 2 grows Targer.

Accordingly, when the cross-sectional area of the resin layer 1 defined by
using the straight line 5 of 100 pm as a side thereof is observed, the number of
the wax particles 2c having the cross-sectional shape, the size of which
exceeds that of the circle 4 having 80 % of the thickness of the resin layer 1,
must be less than 10. Preferably, the number of the wax particles 2c is less

than 5.
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[0047] In order that the wax distribution according
to the present invention can be obtained, as shown in
Fig. 2, it is desirable that the tenperature of the 10
coating material is rapidl )}7el evated to a | evel at
which the wax is nelted (Process 1), that the
tenperature of the coating material is maintained at a
tenperature range in which the wax is nelted but the
[OO&?E n of the coating naterial can not be cured, until
amount of the wax oozed fromthe coating materi al
t dNdtheit Ss1ptafemild diache reanbasoft the wax patilgxa? eisting in

per cent age | east 15 10 % 0 ss 2
the RS C Rt el bre P RIBRE TR ShrorEEEe Rt MO MPRHL | s
optRIrRVgtREwh®bratHeeselfad of e GBsihhay e igifreaNatiRasis el aft
no_less than a certain degree so that the grow h_of

mogte0.i nWBen dhe pasmbgirafithe aex Rarpiclapdndess thanpdisgufficient
lubf*ﬂcéﬁgn Whh bt iR Jﬁéﬁi@d(aﬁ)ﬁﬂﬁ%ﬁsﬂq%)waﬂ ?aﬁfc@é‘seﬁa?ve]a 1drBE size.

nEerature at whi ch wax is ted shoul d be
Whhnq enukkar afttbe mwa:glcwmeprpeftﬁs ?her podtean easilyiecaming

rupt ré é%?%lﬁé%ﬁ%\ﬂg {11:11'\1: %k?é/heﬁ tha rFFQ %qg.ﬁglj ?so %ﬁt}é&lgg:
althveghude direofndne wanpmntcldssalsssmﬁéll Cifend lrysute| thedesintiaper 1 is

t he .t erature is higher than the nelting point of
Susfﬁ%u%gglﬁ%"?a@s than 6 C. [0048] 25 Also, as shown

[0048] Fig, 2, when a tinme, during which the tenperature

of the coatlng material is elevated to a | evel which
i dPhMigHad RO dnengdiasimioatst Muinumellgex by 6 C

IS dghdAaRSial ror%@apfﬁgﬁm EIech%lﬂﬁﬁdléﬁ:ﬁ&?ortdb?ste A&%dmg

time Ti is at nbst 10 seconds. "'This is because
t he toi The Fiesentbu@stiot seconds, a sol vent or water

r..di spersing the resin conponent is 30
3gporaﬁggxg §%a ) VISCOSIty of the coating materia

i dniondercspbduanch tekirscodthé aﬂmﬁnimmneaitoymimet afatéfial fomxn

fromt erial ;to t rface there 1S
sl e LR SRR PE Mo AR B EP AR At n the
resﬁlhayéxey &b tAht Wy &fbrédé@d c6@ditiBn§ ¥ tHObrdsen€ uivkdtiodan be
[Q049] In Process 2, the tenperature range, in which

Satlﬁﬁ%dwapr?%IOHﬁthrgspmdi resie matgdahto whigh way jisgddedy and in
whlgﬁfd &?ﬁeﬁ&aﬂ&ﬁ df %&sbﬁfjw@@a ofiat %.'fgl.ee[l%tfll’tfrfgtlﬁ\@ bEFaks

hi gher than the nelting point of the wax by | east 6
particigad, widch enpdefmed whenwhe stax pattiolesrarevant aﬂm a straight

. n r at whi.ch t he resi
11net:§ ahf g@é ? n¥f’ Pﬁ?@% I gr cur eg d‘rfa © easfisnlgéﬁ' eficmf'ﬁdls%tnliegs‘c
10 lhmc ande.r,otthat waxuraber ofothe \*m; panftfdles 2nivhichniedteceal when

er than the neltin i nt

t r h
crogRe L yArES St 1 s SR CREY F A BPNg g o
modtBD YLsf ﬂhe&h@‘c&&‘éby of Yhe RIsQUIE88 andWTRN 1648 d Elﬁﬁﬁfﬁd«l&rﬁlch
is not lower than the ultinmately reaching

exist dppgesrasersectional wiee A theeresslayes dafiped ?Mfulsiﬂ?ﬂ e gtyaight
line®'6L£800 P 88 ol £88 k88, Could fall within a range from at least 3 to

at most 50, and then the prepared material may be extruded and laminated.
[0044]

However, a coating process is advantageous when production cost is
taken into consideration, and, in the coating process, an average diameter of
wax particles and an amount of addition of wax particles are controlled so that

a total of lengths of wax particles 2, which are defined when the wax particles
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In this tenperature range, a tenperature-naintaining
time (T2-T1) is desirably fromat |east 3 seconds to
| ess than 15 seconds. Herein, the time T2 (seconds)
is defined as a time betwedh a tinme point at which the
baking process is started and a tine point at which
the tenperature reaches the level 15 which is | ower
than the ultimately reaching tenperature by 100 C.

[ 005 When t t enpe r e- maj.nt ai ni.n i s
arei Ao B SRR Hred Rhd00 LB R P1Eb R e Y o
resiol R, ROulEBbe At laenotyen t iettsird aggbehef 68 waklipasticles 2,

_v\,g n the tenperature-nai rt1tai ni({;g tinme,is no |less than
whifh haye sherossgeeionalishaps RatHEEGPY AeRRIOT RS SXtERT heynge
lenSth &t thBstFE@ILESth3, thidkick§ BPEH AN laydt avhli dTfat 14R€ 0.1

resin can be cured at no less than a certain degree so
hm giad vibheh agist i aforqesdsectionahareemidhatrasia lapeicdelingd by

usd&@ % sErQ%ﬂttthé 5"1) gﬁl V\%sl 5%?&%:&{23%&6[}9@1 %Hrvﬁtlhﬁ a 12391ge

e tenperature 1s
from|a\leass B for mmmph'eS@,t and so tliatt dpubriarmg the maeispo‘irtlgletslﬂe

level which is l.o an_the timately £ LG
whipf e e g0 or® e bl £ R bed RGO efige =
lenghsdﬂrﬁbfeetﬂahl%o & of 1 thﬂél[ﬁte'ﬁﬁ))f tlse Bésﬂﬂ)@ﬁerZ@n@ﬁﬂﬁdﬂ:dSmst

Thi s because there y be cas ere the ize of .
in theCTosfrReqt IBPE\L\ESF F&’F%‘& PECT r}egr'@’euﬁﬂgﬁ?‘?ﬁ&raﬂ%%me

5 oﬁ 1T@o i a@é%@&@&le%gof S66INESs thiH 10] MR prepeRekag
erature at which the resin can be sufficiently

paréleké d@ure ﬁtégie@ éo gevetingreatesigliang sbwerentlE e bakipgecoating

pmpggqs (;ﬁlh F@ 30 nost denonstrated. In the epoxy
esi n, tlmately reaching tenperature is from -

[OOQB,]O Cto 300 'C and, in the polyester resin, the

uIt| t el reachi eratur |s fr.oom 230 300
tF;a Eancrﬁ{;)etlg fo;I‘ ﬁh o C% gf the S dor%rp cled having

an a‘bdrage silze ewhidhi 18 etheastaa %ng tﬁa&hrdmbs@bf timresiislayenl,
and bt ndes i Rt e SOt e DI aftptFY ana

thidWak 1§ﬂiéna52ch&ed {da eom@%nmgﬁﬂ dthe rartfr bR tNEAREPRS WiSs
carried out by this net since the coating materi al

to lpss thapak. Qowibyo te Barichgonigahohficceratnggmaiedial. | Rlgs, a wax
d1st?ﬁ3\(ﬁ{o?1| &%M%%ttégﬂg i‘) %etn?;m% Iolﬁrce:ﬁq B %bﬁeﬁggé %y%%rlty‘ihg

col ncide wt as nuc
outmbalhhgearo¢etssi2$ @@mna@lbeld\mm a bak| ng tinme is from
o at nost 60 seconds. Mre

lé) ﬁ%ﬁlpﬁﬁ{)ﬁessb er att}r}ge is fromat |east 20 seconds
[0046)] at nost 45 seconds t0 [0052] [ EXAMPLE] Exanples 1

40 and Conparativy les 41 to 48 00- H24
i SR THAA S SeRHiCh PSS BRLiae ST T ReFe
mat%yfan aréiethit whilled c63%dJiBnAE Qe ASEd A5 tige §éb[tfr§g31@1ater1al
treatnent of a substrate for coati ng usi ng

Whe e fenaenajurs ef thgisoating pagterial gersy reysinde wlmg paint of
the @speg(, HEWax is changed into a liquid phase, and thus the wax is agitated

so that the wax oozed on the surface of the coating material wetly extends over
the surface of the coating material due to the fact that a surface energy of the
wax is smaller than that of the base resin of the coating material. On the
other hand, the wax particles 2 remaining in the interior of the coating
material gather and grow into large-sized particles in accordance with the

same principle as the so-called Ostwald growth. When the elevation of the
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15 were subjected to chem cal conversion wth a
comercially avail able phosphate-chromate treatnent
solution. Then, as shown in Tables 1-1, 1-2 andl -
each of one-side surface ol9the al um num sheets was
coated with a coating material under a condition, to
thereby forma coated | ayer thereon, and then the
coated | ayer were subjected to a baking process,

resultin roduct i n of sa The bakji n
tempeiatute Moioo a8l RE B Bl Bla B el RSBl IR he wax
parﬁzﬂeu 20boLe dasin ithe @okhtii @ thatOrigiSto thrtsuetle theredfhi Whtn the

nperatures was set at the zones so_that each_of

clegtion (B yeTPBERAT LYY A {aTEe P2as Ok thswer Rartedey @ opze
frorf Wt €oBEn® B{a&éﬁ&ﬂto tﬂ'%esdffatcb TRERLY, goeﬁfalﬂ i@ oh§RRY @hbuft

was nmeasured by using a th ernncoup e. Note, in Table
of the waeragHgles|3 reasainimg incthedpterinrighibe F@*E}Fléﬁléﬁﬁ‘t 1 becomes

smdlledhdt 6881t %%%gf%ﬁé%%ga%ﬁ%ggéi%&% B 8o
[OO“-HC)(OOtOtOtDVtt ~! ttttttttt U

F e Uile AT N ET e e g com
be dBtaidel, aQshU@nNn(P&@ )it k9 dédipadle }héi@h@@eﬁipei*it)lré of the
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fixed with the resin (Process 3). In Process 1, the temperature at which the
wax is melted should be higher than the melting point of the added wax by at
least 6 °C (when the wax is composed of some kinds of wax, the highest
melting point is used). This is because the wax can not be sufficiently melted
when the temperature is higher than the melting point of the wax by less than
6 °C.

[0048]

Also, as shown in Fig. 2, when a time, during which the temperature of
the coating material is elevated to a level which is higher than the melting
point of the wax by 6 °C, is defined as T1 seconds, it is desirable that the time
T1 is at most 10 seconds. This is because, when the time T1 exceeds 10
seconds, a solvent or water for dissolving or dispersing the resin component is
evaporated so that a viscosity of the coating material is increased, and thus
the sufficient ooze of the wax from the coating material to the surface thereof

is prevented although the temperature is maintained at the level at which the

resin can not be cured.
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[0050]

When the temperature-maintaining time is less than 3 seconds, the wax
can not sufficiently ooze from the resin layer to the surface thereof. Also,
when the temperature-maintaining time is no less than 15 seconds, a certain
kind of resin may start to be cured. In Process 3, the temperature, at which
the resin can be cured at no less than a certain degree so that the wax is fixed,
is a temperature which is lower than the ultimately reaching temperature by
20 °C. When a time, during which the temperature is elevated from the start
of the baking process to the level which is lower than the ultimately reaching
temperature by 20 °C, is defined as T3 seconds, it is desirable that a time
(T3-T2 ) is at most 20 seconds. This because there may be a case where the
size of the interior wax particles is too large when the time (T3-T2) exceeds 20
seconds. The ultimately reaching temperature, at which the resin can be
sufficiently cured, may be determined so that properties of the base resin are
most demonstrated. In the epoxy resin, the ultimately reaching temperature
is from 240 °C to 300 °C, and, in the polyester resin, the ultimately reaching
temperature is from 230 °C to 300 °C.

[0051]
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temperatures are set so as to coincide with the graph of Fig. 2 as much as
possible. It is desirable that a baking time is from at least 10 seconds to at
most 60 seconds. More desirably, the baking time is from at least 20 seconds
to at most 45 seconds.
[0052]

[EXAMPLE] Examples 1 to 40 and Comparative Examples 41 to 48

1100-H24 aluminum sheets having a thickness of 0.3 mm were
subjected to a degreasing process as a surface treatment of a substrate for
coating, using a commercially available alkaline degreasing solution, and then
were subjected to chemical conversion with a commercially available
phosphate-chromate treatment solution. Then, as shown in Tables1-1, 1-2
and1-3, each of one-side surface of the aluminum sheets was coated with a
coating material under a condition, to thereby form a coated layer thereon,
and then the coated layer were subjected to a baking process, resulting in
production of samples. The baking process was carried out by using a hot-air
drying oven divided into three zones, and each of ambient temperatures was
set at the zones so that each of ultimately reaching temperatures as shown in
Table 1 could be obtained. The ultimately reaching temperature was
measured by using a thermocouple. Note, in Table 1, the underlines in the

columns represent significant features in the production conditions.
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(Evaluation Standard of Formability)
©: No Change to Pre-formation Process
O: Occurrence of Very Small Cracks in Resin Layer and Slight
Roughness on Surface of Resin Layer
A: Occurrence of Cracks in Resin Layer and Roughness on Surface
of Resin Layer
X: Occurrence of Cracks in Resin Layer, Roughness on Surface of
Resin Layer, Observation of Streaks in Resin Layer
When © or O are obtained, a sufficient electrical insulation can be
ensured. The evaluation results are shown in Tables 2-1, 2-2 and 2-3. Note,
in Table 2, L/D represents a height/diameter ratio.
[0058]
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F Witk tﬁ@WaMﬂLb@oﬂhe-coatmgmaterrai andGhe %oﬂdltron's ofthe
...... 00 E u.7, g4  EiX m co
coating process_shown jn Teple 1y IINNOﬂ. 1 |1;p éO@aJnNedgqus(%id Nos.\8 to

40 Qample pieces which are the Examples of the present invention shown in

Tables 2-1 to 2-3, the respective coating processes were carried out at the
ultimately reaching temperature of 240 °C, using an epoxy/urea-series resin
as the base resin. Also, in Nos. 31 to 33 sample pieces, the respective coating
processes were carried out at the ultimately reaching temperature of 260 °C,
using an epoxy/phenol-series resin as the base resin. Further, in Nos. 34
and 35 sample pieces, the respective coating processes were carried out at the
ultimately reaching temperature of 250 °C, using a polyester/melamine-series
resin as the base resin. Also, in Nos. 36 and 37 sample pieces, the respective
coating processes were carried out at the ultimately reaching temperature of
230 °C, using polyester/isocyanate-series resin as the base resin.

[0062]

On the other hand, regarding the wax, in Nos. 1 to 20 sample pieces and
Nos. 29 and 30 sample pieces, the respective coating processes were carried
out, using 100 % polyethylene wax, and, in Nos. 21 to 23 sample pieces, the
respective coating processes were carried out, using 100 % carnauba wax. In
contrast, in Nos. 24 to 28 sample, the respective coating processes were
carried out, using carnauba/polyethylene wax with a mixing rate falling within
a range from 82%/18% to 17%/83%. Further, in Nos. 31 to 40 sample pieces,
the coating process was carried out, using carnauba/polyethylene wax with a
mixing rate of 56%/44%.

[0063]

Regarding the conditions of the baking process, in Nos. 1 to 14 sample
pieces, No. 22 sample piece, Nos. 24 to 30 sample pieces, No. 32 sample piece,
No. 35 and 36 sample pieces, and Nos. 38 to 40 sample pieces, the resin
layers were subjected to the respective baking processes so as to have a
thickness falling within a range from 7.6 pm to 9.4 um. In contrast, in Nos.
15 to 20 sample pieces, the resin layers were subjected to the respective
baking processes so as to have a thickness falling within a range from 2.5 pm

to 21.3 pm. Further, in Nos. 21, 23, 33 and 37 sample pieces, the resin
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CGa O oNL~cwx'NG >DNQ@ Yd L-3:1t7
aUN Al-; pig-2w4 -C 4- oFi ¢ NEx CcoC
o'-a 3 oJ+JasC a=axEi cN CL~... 0c
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N3a ai E NOE1o W29 [0061] Wth the sanples

of the coating material and the conditions of the

coating process shown in Table 1, in Nos. 1 to 30

hec nd Nos. 38 to..40 sanpl e pieces,which
1oy SRR SUFETR B ipactiye Suif R0 O BRTRAAR S
thickatdlsess @f 3.51an 21 3.4 [irhel8 8spfAciidy €3.049ah| RgpeEedp.ses
e carried out at the wultimtely reaching

[00 eraturé of 240 C, using an epoxy/urea-series resin

agntNes. haeesd 8&hple Fiess, citheNBSe eFdxyl Seried #abEthe
p1 eces, t he respect I ve coatl ng processes were carri ed

polyasteraerianeresin WaRMSEY asdhe haag resinpel At ar thege sawplepicces
meet the conditions stated in claim 3. Especially, Nos. 31 to 33 sample
pieces were characterized in that the epoxy/phenol-series resin was used as
the base resin, Nos. 34 and 35 sample pieces were characterized in that the
polyester/melamine-series resin was used as the base resin, and Nos. 36 and
37 sample pieces were characterized in that the polyester/isocyanate-series
resin was used as the base resin.

[0065]

Also, regarding the wax, in Nos. 1 to 40 sample pieces, the wax was
composed of at least one of polyethylene wax and carnauba wax. Thus, the
sample pieces meet the conditions stated in claim 1. Also, in Nos. 24 to 28
sample, the respective coating processes were carried out, using
carnauba/polyethylene wax with the mixing rate falling within the range from
82%/18% to 17%/83%, and, in Nos. 31 to 40 sample pieces, the coating
process was carried out, using carnauba/polyethylene wax with the mixing
rate of 56%/44%. Among these sample pieces, Nos. 25 to 27 sample pieces
meet the conditions of claim 2 featuring the rate of polyethylene wax to
carnauba wax falling within the range between 1:4 and 4:1.

[0066]

Also, regarding the conditions of the baking process, in Nos. 1 to 14
sample pieces, No. 22 to 30 sample pieces, No. 32 sample piece, No. 35 and 36
sample pieces, and Nos. 38 to 40 sample pieces, the resin layers were
subjected to the respective baking processes so as to have a thickness falling
within the range from 7.6 pm to 13.4 um. Thus, the sample pieces meet the
conditions of claim 1 in which it is specified that the resin layer has the
cross-section thickness falling within the range from at least 2 um to at most
22 pm. Further, in Nos. 15 to 20 sample pieces, the resin layers were
subjected to the respective baking processes so as to have a thickness falling

within the range from 2.5 pm to 21.3 pm so that can be supported the
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usi ng an epoxy/ phenol -series resin as the base resin.
Further, in Nos. 34 10 and 35 sanpl e pieces, the
respective coating processes were carried out at the
ultinmately reaching tenperdture of 250 C, using a

pol yester/ mel am ne-series resin as the base resin.
Al'so, in Nos. 36 and 37 sanpl e pieces, the respective
coating processes were carried out at the ultimtely

reac erat ure
urEAcl oo SRS o el i, 8% sperificd thatg resin
layrShd De2droS¥ sbétorothiekndanellingegRhil 0@ fdtge \iBon alt least 2
Nos. 1 to 20 sanple pieces and Nos. 29 and 30 sanple
Wnﬁ?@éépsﬁg%%mespectlve coating processes were carried
OOG%? usi ng 100 % pol yet hyl ene wax, and, in Nos. 21 to
sanpl e pieces, the respective coating _processes
watue tleers in ST@Sobtto 40siameple giears varigh e thekxamplgpof the
pregé}ﬁtlhgéﬁuoﬂ rbsWﬁl ‘&‘le%§ 23 fm@bean& 563 raemgchﬁﬁatmn
ating prdcesses were carried out ng
percmtageu ba/gpsilfatenyfl seryeovasf thietesan fmymsn i er,ai Etﬂdbhgtrhgof the

W, t hj a ran efr % .18% to, 17% 83% her

chofi of e Fa* 5Pap REbig Rt o8 ¢ Rusiai i et et

optivaally @dawtton ti mf@@rdf&hbaéml mﬁaémyx}a@rm le@st w ;ulﬁ (@0 %).
m xj ng rate of 56% 440% 25 [0063] Regar di.ng th

Thyse Ha 35 SHRPISTPIESRS BEK nEUERns stafe la&ntlo Eppecially,

Nos3 qnﬂ%' R3 saﬂb%:ﬁi%ceé\@erezﬁro‘d%@ﬁh QrRic@¢Be sHRR, co%@lt‘i&lss&cept for
npl e pieces, No. 32 sanple piece, No. 35 and
the §aﬁé1t@q§| W dhe baking mesw, gpd4be mmc@upaée@soemqﬁéages
I C Qy [

Tl il ETh gl o BE RIS o e HAAAEH i Rl et
bakmg eomditibnonAlsos imNe. 38 4nh39 saropht piasts, the rN}Ectwaﬁrax

to 20 eces,,the resi ers were subj ect
occlBafiin BB ES L S AR LR A e HeFe BORIGERER o
the Idwekn@sssgealfledria dbinhiln a range from2.5 m to 21. 3t

% Further, in Nos. 21, 23, 33 and 37 sanpl e pieces,
[006%e resin 30 | ayers were subjected to the respective

bakid qeg §§%§11§Be1%softv@ajb§é{ﬁ1c§’es fnhds knesis e sr Qkesindayers,
m 13 gm 13.8 an and respectively.

in Nagod4p 4thsawple nlet:@ whickaang|the ;ﬁr@é@@es ef threpraspat invention,
I I‘

as SRRLIFPINEEALED D Bla ML oyl FHR b Hod TaER AR

conddamnst dfelaiondiitivdnsh st st eetcifieddhat thSnubspeof ah¢ wax

re.char 1 zed.in

parfniss, Fhichahe Fhraner sSufrel sPaef IR hE RS BRen
extdIRIAVIIRS thk lebigth o4t moet 86 % anfhetlitletes ofehe resin layer

characterized in_that .the polyester/nelanlne series
and I atieqptd- hewy fals prEhipbe rrRef Homhaklerss 3 taat srpt Y-
Esp%&aﬁ?”ﬁi RoPI 6683 1 WahfH1€ PARS! @l med bl stk \H}??artmles fell

ester/isocyanate-series resin was used

\mtl'ga eTanEe frop@é@;}o 45.2, and were different from each other. In No.
6 sample piece, the number of the wax particles was 45.2 which was
approximate to the upper limit specified in claim 1, and, in No. 11 sample
piece, the number of the wax particles was 3.5 which was approximate to the
lower limit specified in claim 1, whereby a technical significance for the
conditions of claim 1 is exhibited.
[0069]

Further, in any one of Nos. 1 to 40 sample pieces which are the
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Al so, regarding the wax, in Nos. 1 to 40 sanple
pi eces, the wax was conposed of at |east one of
pol yet hyl ene wax and carnauba wax. Thus, the 15 sanple
pi eces neet the conditions 3dtated in cIa|n11 Al'so, in
Nos. 24 to 28 sanple, the respective coating
processes were carried out, using
carnauba/polyethylene wax mﬁth the m xing rate falling
lr(l,ls A {td?eplr' g? 1nv|e%¥non82 az{ f)gﬁ@lesa%mﬁ Yas
e pleces e coatt ng ~process was
featﬂnaédi ibgch misfor ar&a; lgteﬁahlaahigad algyie bhyd cza eh swa 8 0V tolfi thde

. rate. of 56% 44% t hese | e pi eces,
thiqh SO S5 B iy P eE OET BT % DREY P RRSiGy e
tha€ b Hirdld BaliHE 80D tdiehé ahiekRésPeH thetrByintlager\avasti®ss than

carnauba wax falling within the range between 1:4 and

10, andl, in s samplq Bisces efhenthan Nag b%rﬂoﬁ e AY smplp@ieces,
the k?ﬁ‘hhﬂ& % t?l%%éi éﬂlcmswaélésg tﬂlﬂ:n%5 %ﬁs‘fi@bi%ll?' £CRG. lé\lgample
to 30 sanpl e pi eces, . nE pi eceé, No.
pleem dheeundmmfehp Wmam Waﬂs9 6 ich wes eanﬂpllxenate to the
aye r

ulOIPer(?pect E&ﬁg& Eﬁ? {gnlbjr %c%i%igg g% °as lg%%\g)e’s a% ftteﬁﬁlcr Ene
excéadihg®g wWthin the range from7.6 gmto 13.4 gm

%ﬁ the sanple pieces neet the conditions of claim
[00%0k n which it is specified that the resin | ayer has

t @ e3Rshi &§r§r§ﬁcﬂqlecﬂikaﬁﬂ1b1@§ Ressrdiad td i YeekBhinkBRtion have
range from at Ieast gmto at nost 22 pn1 Furt her,

thefeptliges ag mangiong saéwwrﬁi aBEoneohdhe gesin laveye eshifise
sup%%k @&ﬁﬁﬂadr% fnfb%ehgsﬁeﬁgﬁ& e ki RY aRA YrESEET B tASalt O

have a thickness f _ wthin the range from2.5 gm
insylatiph. Fogenty gan et olttameldeevguppcfptredtlolh of 30 alwpireine al

cte IS PR LN ELE 368 0L 6L LI RSl S

Cross-section
t IEspIeneﬂs, Nasl 25¢p QW tsbm‘plé bﬁecealagd No0B6adnd eﬁm@b gm

. to at.npbsy 22 gm [0067]... 5 i n Nos. to
Ple%eérFﬁ‘:hébng‘?C{e% 84p P"ch’ ngﬂftﬁé RaisigFe WS nop%‘%ﬁen e
resinM4§&sl 19rbon%§aﬁ5d'@91VW1thrth$§U@bﬁ§u§ tHem1o? stiteeBto fhe

wax- OCCUpatI on per cent age on a surface o any on

formpfion pspeespey eyes under thegsovgiesiormatigniropitions ofclr{éhls75
[00@¥]the wax particles, whi ch exist on a straight line

100 gm extent optionally drawn on the surface of
t K& ﬂecsbthetrémd,, regesding Nemstl 04§ sefilde pdeced O/hitiugre the
h e et. t 1110
cork 53t L B SRR o0 bPa L Ef o o
the mﬂﬁﬂm«:ﬁsﬂ rdzﬁ]ﬂﬁhg tétﬁpsmfarecofmim P@nﬁsm)gcaepépd:gr/uréaheenes

tio the baki ng o sses,, and t
resifo RSEETORE 0B A HoNes 4 DiT TR SeRln pceho odTmo e lene
waxd®a8 ukel OinlRe 847/ M) AF)@e pietali 1886lih RvBawhs dséd, eé&ﬁmm No. 48
baki ng condi ti on. in Nos. 38 and 39 sanp

sanple pisce, PREATHRSTRICTAY BSax HIS NQR AL il HB ﬁeml%@@es do
not‘?ﬁé& tﬂl BnetBRE Jrbilntt ‘l‘m'vﬂhcﬂ@fﬁ FRIrRY that ehd Raxide

lower ITimt specified in claim
composed of at least one of polyethylene wax and carnauba wax.

[0072]

Regarding the conditions of the baking processes, in Nos. 41 to 44
sample pieces and Nos. 47 and 48 sample pieces, the resin layers were
subjected to the respective baking processes so as to have a thickness falling

within a range from 3.4 pm to 8.5. Also, in Nos. 45 and 46 sample pieces, the
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[0068] Also, regarding a nunbers of wax particles in
an interior of a resin layers, in Nos. 1 to 40 sanple
pi eces which are the Exanples of the present
invention, y0 as shown in 3ables 2-1, 2-2 and 2-3, any
one of the sanpl e pi ece neets the condltlons of claim
1inwhich it is specified that the nunber of the wax
particles mhich have the cross- sectional shape
atured by or, axi s ext . havin the | en
res a&?rsrfﬁ%‘ie g? Jt? HRee TISPERTYS gtmgc 88% R° Pﬁ;‘igﬁ"a"e a

thickdds9bf als ,Lueaea{d 94 ]mgmes% thvalp i, NS, 43848 46 Spte

| east 3 to at npbst 50 Especially, in Nos. to 1

pieaggififl Bofpmeetdie qandlitieniel %133611 1t lﬁewmh by $9q9lfee§ theattthe
resi lhﬂeph(&% ﬂgg&t{s@(?%ﬁgﬁgmmd' ezran%Q q‘ro‘f@% 164 ?Tgfrff b at

eac sanpl e prece, e nu
mostH¥2 wax particles was 45.2 which was apprOX| mate to
[00“}%\6‘ upper limt specified in claim1, and, in No. 11
sanple piece, the nunber of the wax particles was 3.5
wiih No. Wdssanple@iecmba drnothtoadditvarcf thenwaxspecsdmesthat
' a techni cal ni fi cance for t he

in claLm wher eb
lesse bfidi 5%@4@9%@ ?%11)1""?% B ARt t%‘dg“% (FoBaF CCRIpRtRG |
perd:dhta%:w@@ea&&n §.9.4 %4.0 HLS NII4e PRIV Edesaid IhB@t
anpl es of the present invention, a nunber of wax

the sapditions<of dlgime b ipagrich éqis et 1@91 thahHjototabdragibneldhe
chot@dpﬁéé bf‘ﬁae_awé)'f gg}ttfblég WIRER &R nShe’ tPJ.l %pﬁne Bhl@? gﬁrqs of

resin [ayer, 1.e., wax artlc aving a
Optishzliy doaentomathe surégceaff the a:e$1ul ley¢raw alegst 20 pn tltﬁJe%)

Tl HBGES Sablifn! 881 0ol AGLOA IS L8334 GR AR wid e

recées'ra
forxﬁaﬂmh eo@dmas of thd herghnpﬁamtext TationetXl. Ear(lt, 110+ E§5)ahe

cabES I oS BLLY o oD 2 L RIS L

rouglﬁ’ FPA%I TRdrefdre, it Rk&s f9RR8thht tAd forRRGIllty Qkhd sGiRidALL,
40 saerI e piece was featured by 5.5 exceeding

[00%4] 10 [0070] The resin layers of the Exanples
a | t
LR e R S A
majex hkisi ev@elat hs\upeaﬂongt&mfrmom theg B0 Gpef the thaclutess of the
nt ,apd ctical el.ect ' I ati
resif a5 4 2n uRER B YRR i Ropsulitin Phr Wt e
conditidﬂism:fmleiiﬁl ¢lir ettrioh yt Jlscspeaﬁﬁdl ﬂhat tieaaanmteyiofigh@whaar ge

hei ght/ di ter ratio. |aII 25.to0 27
per el et esb B Yo, g s 6T e et [enEtl} Biedre than
80 ®Jrithé &Bﬁkﬁewaﬂheqresﬁprasvebuld tﬁhe(x(za;) bartii:@eé RadinkhBE €

was, no change in the resin layers in_conparison with

largep, gizg rrevqeot@@ntqheﬁpﬁ&e sirelp éetvetg 20 % ﬁ%ther ickatgssef the
resﬂquQ{&S RS YR liﬁdeﬁ‘hh]g,edﬁé‘{@ Efe FU TRA! Off £RBM iROSF the
of L/D=1.75." 20 [0071

wax particles was too large with respect to the thickness of the resin layer,
when the aluminum electrolytic capacitor case was produced under the
formation conditions of the height/diameter ratio of 1.75 (L/D=1.75), the
cracks occurred in the resin layer, and the surface of the resin layer became
rough (A). Therefore, it was found that the formability was insufficient.
[0075]

In No. 43 sample piece, since an amount of addition of the wax was

relatively large, i.e., 7.6 wt%, a number of wax particles, which have a
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On the other hand, regarding Nos. 41 to 48 sanple

pi eces which are the Conparative Exanples, the
respective coating processes were carried out at the
ultimately reaching tenperéﬁure of 240 C, using an
epoxy/urea-series resin. Regarding the wax, in Nos,
41 to 46 sanple pieces, 100 % pol yet hyl ene 25 wax was
used i n No. 47 sanpl e plece  anol in max mas used,

in No e r af fi S use
croffect sl $ng5e 1oaf R G RuReSs BR Senl e Algnbrd ot
mo@towl 4 bbflie alficlﬁie%sr@flhé Bemlwﬁrla&acu & e&n@é:dtfo egint Rds 53
e wax_ i s nposed. of at | east ong of yet hyl ene

XA RL 190 79] of Bpcquctien .025 lafiel 1n which it
is sﬁ@&ﬁb@l itRRstHRf nlt:ulﬁ%ep @f(’cHIQWQf: %%?ﬁ§€§ ’wllu@h NOSe tAd to 44

anpl e pi eces and Nos 8 sanpl e pieces, the

Cr0$%§¢¢$1qrw ehepeaasuresi by élm mnroamh extens peviriatheanitiiof at
i
R R R

range
witlgismnihleerapige ¢esn at hes83 toragghost &.erEhwe mehesuihecadtiedntim

e oS B EESE R Dbk 08 s o e
heidlnd dizthetendatd® of INH @/ [ﬁlﬂ‘fﬁ&h‘@cﬂ&@ks BeQlrrédén the resin

conditions of claiml1 in which it is specified that
layqry, gnd,t g.SHrioaa%if the tesim davteniherp@s songh (g Themsfogeihavas

fouh@RBESL fHeOMEbilﬁﬁ%Fas%nﬁﬁfﬂc%rﬁt 5 nost 22 M [0073]
In No. 41 sanpl e piece, an anpunt of addition of the

[00%@lx was somewhat less, i.e., 0.5 w% and (T2-T1) was

| SO g ol gt 1R, U S PR BB L R ot B giion

of thestaxWas tr® soald;itd. oﬁ§ wt%cha]umﬁen of W\dns( partides, svhich have
en th of the, ,chords, of th

i fied . that
o ox3§ Skbiidital|sBEbe ured By & SAbrne ciiPar BRTRETIREH by
mostrso b meahiaméeathréshe 1@& faﬁaa)fcaft 1é4e O E%h{l was 2.2

t 1 when t
Whlﬁﬁylﬂ%{l Hﬁlf;r?%"}%‘c Smer g‘nﬁéﬂé‘c’l $i0i tbaﬂ‘@éllé?%@l af ?r;lawa gldln which

it islpdeifidd®at b9 ARLie £oR tiefes! RRidICh G 4Ll amet er
' lsrat| o1 of f75 1(eL/ D=1.75), W%Sl grsacké occurred in

crogshgeqtiogiahshageieatened Ihthesmeforcaxinextehs haemgrthleelsfuth of at
mo%feéb%}eof ﬁig%ﬂﬁkgﬁl‘.s oir d Ieefs% fayei‘ %ﬂggi]at ?éja at tfzgf

[Tty was |nsu i cien
withghabe range £mrtreat st BeO\manmatrEtO clAzsofdinglyt ederbynﬂélethe

oro b, RSk 538 Bk Bl LS B 2, Hler

smalbB&rakRs @ctindsd ih ehe pReh 1hydt] bnd ithe surfiBe oPthd R8in layer
conditjons of claiml1l in which it is specified that

became slightfEronghand gader the preductionesonditions§f thee maj or
he1g@?€ I Giaadtentathayt NGat b 1:195!%&5 %c@ﬁrr@& r1§ th88&kin 8Qye0 Rhd the

he thi ckness of the resin é .e., the wax
surfga¢ of Eheresialayiey bpn@melrarlgbr hae tﬂmraéummmt ¢leetrajtic

capéél?or%a%@c%uﬂ?ﬁbpge %Qo;/@rﬂf fo‘i‘Hl%dF hir? h’&?ﬁ% s%nﬂlg fuece, since a

thickness of the resin layer was too small 1.5 pm, this sample piece did not
meet the conditions of claim 1 in which it is specified that the resin layer has
the thickness falling within the range from at least 2 pm to at most 22 um.
Thus, the aluminum electrolytic capacitor case having the height/diameter
ratio of 1.75 could not be properly formed.

[0077]
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25 resin layer, is less than 10. Thus, due to the fact
that the average size of the wax particles was too

| arge with respect to the thickness of the resin

| ayer, when the al umi num é5ectrol ytic capacitor case
was produced under the formation conditions of the
hei ght/di aneter ratio of 1.75 (L/D=1.75), the cracks
occurred in the resin layer, and the surface of the

er b cane 3Q rou refore, it was
f %1@01 Pal?lﬂ? PISFFretineg ﬁ&ﬂwi@eﬁ%gﬂff resEniayer yep ey large,
ie.l DalNgn, thds §é’rﬁBleep1Bb@ AR nst Rebt ﬁﬂe @HH%@&nQI)f é’lgﬁih il 1ﬂnwﬂ1ch it

t he wax_ was relatively large, 1. % a nunb

is S@chﬁ&sé that thecresin layer Sasihe éh@ksqss f:aﬂlggwgbm ﬂmaalnge from

w SPRDE 0402l LR B T MBSO

corgiidon$ ofithel lrefaght/(dlamnpuen ratiaof 338 (WD, wcdeadmiytshmll
con of cJ

cra\%:'\%g 8L cdrtrg& Eﬂ the Iéecs'lh? ?@igrt m@ rt}l%% guﬁﬁ%% thgfre§ % ecame

shgha]ytnoulghs Alml, O_hdhﬁﬂﬁe prehfztiohassdittnid itak Irhgn¢diameter
| s extent having the | engt h of

raﬁgt h%gm% L/ogg} ”ﬁjﬁ graghsqanisiedon haerRsAHer &perthgnd
sur@dceddf the@sdinQayedr t¥Panicdtduzh. WhbisNtHBuhaRde: EleefFbBlic

|l east 3 to at nost 50. Thus, when the al um num

capgrier P@?w@q%d@@ﬁ&@mr@pe%&% éncma@osamde rigqee since
lanbh W HB G004 ag 005! ld iRl bl AR aph8leb el

75 (L/ t he crac occurre he“resin
haWIIag(élne halgbt/tdl@msmrfra@e affl. 751@/&@31 #S) epgd rive berprroperigh

hgr e t _was _.found that the for b|| t
forhld, (1H'R6 AL Emold o8, sih Y BErdeE e il OFFE R the fra the
aluﬁﬁnuhxaelpcteclgnc&apaatmmngfhaﬂdght/@hm@tertraao\tﬂ)i.75

% a nunber of wax

€.,
(L/iéai %SSICQQ ﬁlthpFPcRPélylfgngeér oss-sectional shape
[oofgptured by a major axis extent havi ng a | engt h of at
nmost 80 % of the thickness of the resin |ayer and of

atlEKAYERLE] Exampleqd9 t9. 56 which did not reach the
|
OMRI0-HbH i@y sitbet Ohal Mg CORANEIRY o0 § hihBeke! "

which 1t I's speci
subpented o eslegwiasoig heocess he acnw@:esteezttnmmlof ammstrate for

coalifil Uiie Y i EBplY AR et incioe b g Spin R, Apd
theanttrofsubjectebsd ceriicaltofvairbion wiitlh i d’bnﬁrhércﬁﬂ[j,@@véﬂdb‘[@
3 to at npbst 50. Acc%r di n% h even under the

I
Phogtpba%??larmwésﬁmatmﬁg sgpitine Héiegher dhawatiBlablg Bocagh of

onelsid8 s(iHhEE bf 8 alubhlituvie EMeets MRld cdé&é’& 3t10& eYatiSg nidlerial
the resin layer, and the surface of the resin layer

undss @arAnditierHo| therehydiormam goatsd dayeribernosd aditban the coated
layé}QMetéu t&d +4 Q%a?a%ﬁf%e&é gjglgﬁﬁ E‘%%l{ﬁlo'gﬁaﬁ{)rﬁ é)f R8mples.

t he crac s occurre
sy huodevavertage m@cqullaay@gwemfaaaehrocﬁ tigh codtimgs matérgals was

L Se C t
meaasklgg% %& §Il(l)§ E}Prg,o }?'Lé%%f ﬁg%pdaérggl %c%uggé%ﬁ ﬁ%g., (&QSOOHXL
(pazttim_lecairamaens Hinferefetgion lirajtaholeas]a GeigiElpblyktyrepe)
IOOE)BI-IéSﬁ?gEL%QDdO%%(E I(Igjar[c]i%{e diameter 5 pm, rejection limit molecular
weight (polystyrene) 4000000, an eluent: tetrahydrofuran, and a detector: RI.
[0079]

The baking process was carried out by using a hot-air drying oven

divided into three zones, and each of ambient temperatures was set at the



meet the conditions of claim1 in which it is
specified that the resin layer has 3{t the thickness
falling within the range fromat least 2 pmto at nost
22 pm Thus, the al um num3él ectrol ytic capacitor case
havi ng t he helght/dlaneter ratio of 1.75 could not be
properly fornmed. [0077] 35 1In No. 46 sanple piece,
since a thickness of the resin |layer was too | arge,

e .2 i s sanpl e di d
“om RO P RL T PRI Y AR AT e S B EhP PR ol 3

coulld®e lobsaifel ayEe REmbkey féu&lmgﬁesnﬁérh{uxegnau fridhButdi€by

ran from at least 2 pmto at nost 22 m

um%%é%ﬁﬁﬁﬁ@@?“’%ven under the production 5 conditions of
t he height/dianmeter ratio of 1.38 (L/D=1.38), the very
small cracks occurred in the resin layer, and the
surface of the resin |ayer becanme slightly rough.
Al so, under the production conditions of the
hei ght/di anmeter ratio of 1.58 (L/D= 1.58), the cracks
occurred in the resin layer, and the surface of the
resin |l ayer becane rough. Thus, the al um num
el ectrolytic 10 capacitor case could not be properly
formed. In No. 47 sanple piece, since Ilanolin wax was
used as the wax, the alum num el ectrol ytic capacitor
case having the height/dianeter ratio of 1.75
(L/D=1.75) could not be properly fornmed. In No, 48
sanpl e piece, since paraffin wax was used as the wax,
the alum numelectrolytic capacitor case having the
hei ght/ dianeter ratio of 1.75 15 (L/D=1.75) could not
be properly formed. [0078] [EXAMPLE] Exanples 49 to
56 1 100- H24 al um num sheets having a thickness of 0.3
mm were subjected to a degreasing process as a
surface treatnment of a substrate for 23 coating,
using an commercially avail abl e al kal i ne degreasi ng
sol ution, and then were subjected to chem ca
conversion with a comercially avail abl e
phosphat e-chromate treatnent sol ution. Then, as shown
in Table 3, each of one-side surface of the al um num
sheets was coated with a coating material under a
condition, to thereby forma coated | ayer thereon, and
then the coated 25 | ayer were subjected to a baking
process, resulting in production of sanples. A nunber
aver age nol ecul ar wei ght of each of the coating
materials was neasured by using GPC. HLC8020 by TOSO
a colum: TSK-GEL (A000HXL (particle diameter 5 pm
rejection limt nolecular weight (polystyrene)
10000+TSK- GEL 2000HXL (particle diameter 5 pm
rejection limt nolecular 30 weight (polystyrene)
4000000, an eluent: tetrahydrofuran, and a detector:
RI. [0079] The baking process was carried out by
using a hot-air drying oven



and each of anbi ent
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surface of the voated resin layer, end €édch of the five ctoss- secd®nal QlQ.B%]was
In order to study wax ‘distribution conditions of the

obseavRsl deng adengthfof 1Akrm anpingx Wassmigsien efectron
miagggct% eon@hw 2 tihle rr%g\sé&f&eeﬁf@%&ﬂi 9’#' o%featﬁ A3 face

& coated resin ayer, and eac
wax-posspaEa panahtageeas thasubfach o€ tlvetesith dayepr avdre mygdsuoéd

AT 5 BT AR SR Reo AT,
cross-sectional areas, numbers of wax particles were counted (the counted five
values were averaged). Then, by a 5-stage drawing-ironing formation process,
each of the samples was formed into aluminum electrolytic capacitor cases
having various sizes, so that the outer surface of each capacitor case was
defined by the resin-coated surface of each sample, and the resin layers of the
capacitor cases were visually observed and evaluated after the formation. In
the formation process, a volatile press oil having the dynamic viscosity of 1.6
mm?2/s was used.
[0082]
(Evaluation Standard of Formability)
©: No Change to Pre-formation Process
O: Occurrence of Very Small Cracks in Resin Layer and Slight
Roughness on Surface of Resin Layer
A: Occurrence of Cracks in Resin Layer and Roughness on Surface
of Resin Layer
X: Occurrence of Cracks in Resin Layer, Roughness on Surface of
Resin Layer, Observation of Streaks in Resin Layer
When © or O are obtained, a sufficient electrical insulation can be
ensured. The evaluation results are shown in Table 4. Note, in Table 4, L/D

represents a height/diameter ratio.
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[0083]

[Table 4]

wax- occupati on percentages on the surface of the resin
(the nmeasured five values were
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Number of Wax Particles in Resin Layer

Wax Particles Having Major:

Axis Larger Than 80% of m o

Resin Layer Thickness:

X

o O

25
3.2
26

)
T

1.9

3.1

3.0
2.9

20

Wax Particles Having
Major Axis Extent from
0.1 um to 80% of Resin

Layer Thickness

15.8

16.7
16.3

175
18.4
16.3
17.9
16.1

Wax Distribution in Resin Layer

Occupation
Percentage on

Resin Layer
Surface (%)

59.8

62.1
61.4

63.0
64.0
62.3
329
60.2

No.

49

50
51

52
53
54
55
56

Examples

of The
Invention

ﬁ%u‘ and Sli ght
Ce
Sur f ace
5i n Layer,
%s;ervati on of Streaks in
E~0bt ai ned,

ensured. The eval uati on
Not e,

pective five

of wax particles were

val ues were averaged).
oni ng formation process,

into al um num

SO
capaci tor case was

face of each sanpl e,

gapacitor cases were
ed after the formati on,

vol atil e press oi
1.6 mmR/s was used.
Formability) O No
20 0: Cccurrence of
Roughness
currence of Cracks in
of Resin Layer X
Roughness on

a sufficient

in Table 4, L/D
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In Nos. 49 to 56 sample pieces which are the Examples of the present
invention shown in Table 3, the respective coating processes were carried out
at the ultimately reaching temperature of 240 °C, using an epoxy-series resin
as the base resin. Also, in any one of the coating processes, a urea resin was
used as a curing-agent. Thus, in any one of Nos. 49 to 56 sample pieces, the
base resin was an epoxy-series resin.

[0085]

On the other hand, regarding the wax, in any one of the sample pieces,
the coating process was carried out, using polyethylene /carnauba wax with a
mixing rate of 56%/44%.

Accordingly, in any one of Nos. 49 to 56 sample pieces, since the wax
was composed of at least one of polyethylene wax and carnauba wax, these
sample pieces meet the conditions of the present invention.

[0086]

Regarding the conditions of the baking process, in Nos. 49 to 56 sample
pieces, the resin layers were subjected to the respective baking processes so as
to have a thickness falling within a range from 7.4 pm to 8.4 um. Thus, the
sample pieces meet the conditions of the present invention in which it is
specified that the resin layer has the thickness falling within the range from at
least 2 pm to at most 22 pm.

[0087]

Further, in Nos. 49 to 56 sample pieces which are the Examples of the
present invention, as shown in Table 4, a wax-occupation percentage on a
surface of any one of the resin layers, i.e., a total length of chords of wax
particles, which exist on a straight line of 100 um optionally drawn on the
surface of the resin layer, was at least 10 um (10 %). Thus, these sample
pieces meet the conditions of the present invention.

[0088]

Also, regarding a numbers of wax particles in an interior of a resin layers,
in Nos. 49 to 56 sample pieces which are the Examples of the present
invention, as shown in Table 4, any one of the sample piece meets the

conditions of the present invention in which it is specified that the number of
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do c7EFC 00m5 OFLU>40 [0084] In Nos. 49
to 56 sanpl e pieces which are the Exanples of the
present invention shown in Table 3, the respective
coating processes were carfiled out at the ultimtely
reachi ng tenperature of 240 C, using an epoxy-series
resin 5 as the base resin. Also, in any one of the
coating processes, a urea resin was used as a

rJ ng-agent .. .Thus. i.n any one,.of S. to npl e

the Sl B by Ry Ul E ke Gl el By A oo
axi§ 648D} hatingtthe lehgtrofftantostrsw ofi the thivknaex of the &’ih

one(ff the sanpl e pieces, . 10 the coating process was
layerAq ehietolsast Odi g, FisyEtng hsapnge fompat igast @iterat anost
50.m xi ng rate of 56% 44% Accordingly, in any one of

Nos. 49 to 56 sanpl e pieces, since the wax was
[008¥hposed of at |east one of polyethyl ene wax and

c auba; S C i ons

o PRets By okl Bros A0 D BH R PR Rt
Examapids of thes prfsenhivieakionga pruoclessof wax Nagicles) whicls 6ras

ieces. the resin | ayer re_subject.e t he
rea SRR b 1 el e Grh BB D BT P B S0 O oo
thidkaleks nfjthd tdsimleyet dittgewhk particlds having Bladg@Bize Thdi, than

h S l e . pi et the condjtions aof the present
thaf SR REFERAREADCR of £he ghlsbneve@i 41? dasiprayen fesrlesy Hhan S.
[0ood@lyer has the thickness falling within the range from

at least 2 gmto at nost 22 gm [0087] Further, in
Ngge 129in laysis afdhp|fecaprier scopiring tr the preseiimypetonhave
the f8urdy 858 toR%E HHb08, arﬁfa.r?&1 Bﬂg kel fRli 1a§'er§‘exhibits a
wax-occupation percentage o a £ SUrface of any one
supefior hibniesding praperty,soithat a sufficeat ahépyadtich etdeoricd of
: rticles, .whi.ch. exi st on.a straigpt |ine.of 100
ins i on BRGRLTY S PRI o 3 il O G
electmytic cameitar cheahbvihg Qiargel Nei¥ht/dihkRterdtgive sanpl e
pi eces neet the conditions of the present invention.
[0088] 30 Also, regarding a nunbers of wax particles

INDUSTRIAL N ioABafiT® resin layers, in Nos. 49 to 56
sanpl e pi eces which are the Exanples of the present

[009Hvention, as shown in Table 4, any one of the sanple
pﬁtei%%)dégﬁ)tlé td Bieovide a resin-coated aluminum alloy sheet material for

an aluminum electrolytic capacitor case wherein a sufficient electrical
insulation property can be obtained when a capacitor case having a large

height/diameter ratio is formed using a volatile press oil.
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conditions of the present invention in which it is
specified that the nunber of 41 the wax particles,
whi ch have the cross-sectional shape featured by the
maj or axis extent having ##8e length of at nost 80 %
of the thickness of the resin Iayer and of at | east
0. 1 m falls within the range fromat least 3 to at
nost 50. 5 [0089] Further, in any one of Nos. 49 to
56 sanpl e pieces whi anpl es of the
present invention, gﬁgﬁﬁgyﬁgﬁAagé particles, which
was featured by a major axis extent having a length
of nore than 80 % of the _thickness of the resin
[1] | Ayepin-goaked almingap efley §5eslaprigiad forpeluniginor e
electtmyﬂé-ga}gmtorcgas@ & \Aglﬁngaatvfe@& BQre YOt it ot -LENBRSsed
e resin han™5. [0090] The resin
of anég@tyn@fofmé'e&ﬂmpe sexzgorbeatinay baovash ehprasterized by the
fact:Nvention have the features as nentioned above, and
any one of the resin layers exhibits a superior
| thet dat rasin pryepdas\a &os$-lsat:t1<m stubknesseﬁaﬂimgmthm a range

el ectric 5 | ns tLon rope can be
o 9t BOdd A1 HALTOREGR Ba L Arectioh
pe élaﬁbﬁwxbiaps&m%ﬂtae reﬁﬁaay@w ng a lar ge
ght/dianeter ratio. | NDUSTRI AL APPL] CABI LI TY

[ Gb@‘i]i totg of fengths, gk wak partigdepruhichears defaed whea e wax
paral:té@taﬁle Rueklidg S868ipiBhedraloof @h o ﬁﬁfgn%h B on the

el ectrolytic capaC|tor case wherei sutficlent
surfdceifithe a¢sinilagarl st 4tdpasir Ypenty can be obtai ned when a

c I di .
;R il 6 AR U0 de BBl b b TR G boe
featﬂréd B d lajok axés ertead hbethgad lemighiof at st SBSdtof the
mat er | or .an alum.num —electrolytic,c cit.or. case,
ehicgiest Ly oot Bulh SRRt (Gt B P, A BB e o1
cro$d-sé@vsial af& of thR eyt lbybﬁﬂ&iﬂw(bﬁﬁ&rﬁgaﬂ}{éaéﬁbagmiﬂme of 100
characterized by the fact: that the resin |layer_has a

wm @p sssids sheregh faliy BimeR & rare i gf L9ash Storatmgest I¢and
ath b3 Hub &M 1B e dtaiPatticke, WAV 8RvO 8l FPs & YEctidhal shape

direction perpendicular to a surface of the resin
feativag@ by al@ajdraaxis exignghaving alegighs obmaxethamaB0; 6ladghe
. e ] t g
iceehoRifs ASHL DO AN R N0, LPOIL LELERBi hen g ne
res1hh&yeﬁdﬁﬁr&i&bbybﬁsﬂg€thbesfaﬁglhtalyﬁ of 180 pin heastidd thegaof, is
that ﬁ%nunber of the wax particles, which have a
‘ecti onal shape

[2] A resin-coated aluminum alloy sheet material for an aluminum
electrolytic capacitor case as set forth in claim 1, wherein said wax features a
rate of polyethylene wax to carnauba wax falling within a range between 1:4

and 4:1.
[3] A resin-coated aluminum alloy sheet material for an aluminum
electrolytic capacitor case as set forth in claim 1 or 2, wherein a resin forming

said resin layer is either an epoxy-series resin or a polyester-series resin.

[4] A resin-coated aluminum alloy sheet material for an aluminum
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featured by a major axis extent having a length of at
nost 80 % of the 15 thickness of the resin |ayer and
of at least 0.1 pm and mhlgh exist in a
cross-sectional area of th&resin | ayer defined by
using the straight line of 100 pmas a side thereof,
falls within a range fromat |east 3 to at nost 50;
and that a nunber of the max particles, which have a

[ - I | f 0
e G0 SEHLAAsE 1A0E, cHARINR0Y LR, BRESRL
thetrbsinr layélfhnlch,}dbrs thareqbomjﬂ-lseﬁesxem hlamﬂgm number average
Cross-sect.i a of the_ res ayer defined b
mofiRig et CREemon RebeS FOD: gricast SUA0HE AHTBrEola,000
as éﬁlmh%ﬁlﬂdﬂ@ﬁt 10. [21 A resin-coated al um num al | oy
sheet material for an alum num 2 electrolytic
capacitor case as set forth in claim1, wherein said
[5] VB& aﬁﬁﬁﬁx‘x’ﬁﬁseléctr&?ﬁ@ ch)a&EHryc%fsQﬂ ﬁf%ﬂ’l@f%sfﬂ’ csét'éaaa'i'@fiﬁmum
wax fall a range between 4 and
alloy@qent .'g‘@am@l far !;im alwmizuny plestrobitimearsmcital ag (sct ﬁmth n any
oné% %g4electrolyt|c capacitor case as set forth
a|n1 of 2, wherein a resin formng said resin
Iayer is either an epoxy- serles re5|n or a
p ster-series resin. oat ed al um nym
6] SRn e il bF Raeditd UahaThe ARFRtn HacRaRH
capﬁ@i‘ﬂ@x%ésérasﬁ@éiﬂoﬁﬁ ifflaibPbf h in claim 3, wherein the
resin formng the resin layer includes the
epoxy-series resin having a nunber average nvol ecul ar
weight falling within a range fromat |east 5,000 to
at nost 13,000 as a mmin conmponent. S [5] An al um num
el ectrolytic capacitor case using the resin-coated
al um num alloy sheet material for the al um num
el ectrolytic capacitor as set forth in any one of
claims 1 to 4. 10 [6] An alum numelectrolytic
capaci tor using the alum numelectrolytic capacitor
case as set forth in claimb5.



