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 3 FI ELD OF THE | NVENTI ON [ 0001]
The present invention relates to a resin-coated

al um num al |l oy sheet material featuring superior
formability to a deep drawi ng and ironing, and 10 nore
particularly, rel atesgpp Tfokesi n-coated al um num
all oy sheet material useful to a case for an al um num
BEStN-+GPATEIR AJAPABN YN ALSQY ISHEEBMATERIALEA @B tAIGIMINGM

e ROk AP AR kR P RO AT PR Rt e fippp vmic
a r esCAPACHIGHR, ANDMAIUNINUMELESEROLYALE GARACIBOR: h

does not need an insulative resin-coating process
after a formation process, is used as a nmaterial for

FIEAD eFunmugveNsedKol yti c capacitor case. Due to the
fact that 20 this alum num el ectrol ytic capacitor case

[00fAt erial is subjected to a severe formation process

| ] Ull-Q8h AinGORRLABLIPL: & a fe R EBaFBMiREIN ARy sheet
ir onelulgrle, &?'?magﬁg%al rae%l n-%oat e B%%%ﬂf}umna oy sﬁe%et
mateaited féaalirihgrsulperiodforgsatylityt teea Hekedisvingedd menisgdand
cracks el.ings and so forth occur,in. the resi ayer
mof BT IAE e BRE BLSuT prdhrro et B b T sER ees L an
mate@ial iBeRid 36 bathse AbSan aluminum electrolytic capacitor, such an
aluminum electrolytic capacitor case, and such an aluminum electrolytic

capacitor.

BACKGROUND OF ART
[0002]

Recently, a resin-coated aluminum alloy sheet material, which does not
need an insulative resin-coating process after a formation process, is used as
a material for an aluminum electrolytic capacitor case. Due to the fact that
this aluminum electrolytic capacitor case material is subjected to a severe
formation process including a combination of a deep drawing and an ironing,
if a usual resin-coated aluminum alloy sheet material for buildings or the like
is used instead, cracks, peelings and so forth occur in the resin layer thereof,
and thus a sufficient insulative property can not be ensured. Also, a
formation process using a volatile press oil, which does not need a solvent
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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25 formation process using a volatile press oil, which
does not need a solvent degreasing process, prevails
in order to obey the recent_ regulation of solvent, and
thus requires a higher forrfability in conparison with
a conventional formation process using a high
viscosity oil, [0003] 300n the other hand, it is wel
known that addition of a solid |ubricant such as wax

is.effective.in inproving.a f bil.it
curgs &t ﬁ?ec%‘&%eeaf %ﬁlﬁtﬁ?ng B%aa?l?‘&ces%g? "Rat elgl}’egl{ d&? fo the fagt that
the WHes @err&l8sicathyes smalléosnEscdsnagy dadn Hgatpofacesss, resin
when wax is added to a foatin materi al,, a pa tléﬁy
as ymayn gpmprEeRhgL theresw {ayerheVaeathe 6?81’@3{%0??‘?41@1 nygm
alloy WhcBCRPdridiNG FrotiBed &Y Shbjcfid thQ pie8s Faehatift@prddees, the
X generally features a sraller surface energy than
wat ¢ristiog on thaserfassiof the resindayer @sHpahadubhrantanddhus a
pregéﬁ%’o%ﬁ c ?x{bottﬂlgr dglﬁi%'dé}i gk acc%tt}@e REERALYOY s S Be&tcracks or
material so produced is subjected to a press formation
peefings eass not hasilyaocaxiiatthagesin layer dunifigitize pfessHermaom
| ayer acts as a lubricant, and thus a press tool can
ProEHYot hly slide on the surface of the resin layer so
[oobdpt cracks or peelings can not easily occur in the

resin layer during the press formatjon process. 004
107178n 2 RECpHEHRR ER RO 4T BrEoR b A0a g oy Sheet
mafdii ARt OYd SRS et of :Efdr @, inf et etbRgopEd fot@abOty, has

wax for an 1nprovenent of the formability, has been

beegn@pfg%mﬂ- For exanple, Patent. Docunent 1
i : ar _
B R A G R R G C -

a supdridr faehabiite té ah icarihg) whegsin rindhewartddomegal web material
mul ti-stage ironin ornmati.on,. regardin X I.cl es

congafoune, Ber o T Py e SorBa R PR oREr e N O

partigle8robdyradlin angitS&sdroBf £ ceisF@ttioh of asmaped layer by a
cross-sectional area of the maxﬁgarticles,éﬁxistiQgﬁkgs

tranSIESSion HEEER SYCTIGAPEHR CTASSEIROST ST F & E00 e P
exi& 0 £0a HEYA! ne@sardl fbANGR ©hpdrAlifdt ¥aitsdd 08)coRBfdager to a

~an a-th formation stage, is at least 3 A Ya%is a
disteeda of i K10-Yal €2 B90)befonecknagh fofmatien strgeeis fhlpapt $en

ol BT A0 LIS RALPLIRASI, AR 0 e
to thehy-tdcieethationt dtege-drid Low m)aisiaothieitrmée of tﬁe (c)cr):teld la}lresr before
it is subjected to the a-th formation stage.

[0005]

Also, Patent Document 2 discloses a production method for producing
aluminum alloy sheet material for 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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[ 0005] Al so, Patent Docunment 2 discloses a production
nmet hod for producing 25 alum num all oy sheet nateria
for can end, wherein a coating process for coating a
netal sheet with a coating:%alerial contai ning wax is
carried out in such a manner that a tenperature of the
nmetal sheet is controlled at 110 C. after 5 seconds
fromthe start of the coating process, aid that it is

then contraolled 1
and RERRTR 53 15 sBRPH PaF AokEh. | BoEfrer hafl by
giviah aviesiiEly ena dargeatthadsalitity, progesed folbowimgahiity vettent
s b BB B LT SRSl A, e
in tRE @8PréwrehertBIhBYrnsAhils;. t BRrLaRastt th@veotiereshaier

by giving a resin layer a large stretchability, . )
the panggreéreschatibity, ingragaipe|d Bpleshlartecigas pha PajeFesip material
of tggﬁ_égilq‘?%};egqs & c188e@! umi num al | oy sheet material is

a e

SO ective 1n the inprovenment of the formability.
[OORg] a neasure to give the resin |ayer the |large

Ot L R e

Sin rra e resin [ayer |
moleOORTF welghtasT epoapyseeiestedihefor rpampdeydtatent Dooement 3

. foiinability b ontrol i | ecul.ar .wei ght of
disqlpifoys Sevi-batesnmipg alldhhes? BHEEAl Bt tiRATos o3t
whigh $§ CREREt@ide@ShynticORle thal Alrdsivi m=attigyofsiheaesipbeed al

for a capacitor case, which is characterjzed by the

inclpglep apRROXY SCEISP ACHELAST ¢ BIAIBCOPIRONFREI G 8RSt PRT GBS
lessMh PR redtil hﬁe&efi&ﬁ' 1A% OB thLOIRPN@MsistAof phenolic

least one or no less than two resin materials selected
resify, em adngligresip, onethene mgsivfargl pheerFésin s iggtures grinumber

acrylic resin,. : [ [
avefiielmpligh B bight ML BRFi B3l 8RR SRR 85,000, and
convaihBiartudricangef O rlotm B) 8LQHt@a36; 9801 0Gandighd ntads nEthe resin,

| ubrj cant .1 to . 1Q wei.ght ts r. 100 i ght i
the gpuleGr e L Fovin gy G BB IoPSh AP AN GRIE h b Sipgation
of th@Y&Sin D8jeddbedtg heRSkt 404 NHEWRI clid¥ss @F eg addin layed fhllieg

resin layer being at least 2 /0, the thickness of the

withigsa ranggfsemt B 13 Qirhi anchthed fga ops-GHE SUGHY g 28D
cro@d18ut RAL iPa 85866 Yh witdnihkaksin@ dattd afuminum alloy sheet
material is rolled at a rolling ratio of 40 %. (Note: in this document, it is
stated that a more preferable range for the number average molecular weight
is from 10,000 to 20,000.)

[0008]

Also, Patent Document 4 discloses 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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20 cross-cut test is at |least 60 % when the
resin-coated alum num all oy sheet material is rolled
at arolling ratio of 40 % (Note: in this docunent,
it is stated that a nore preferable range for the
nunber average nol ecul ar weight is from 10,000 to

20, 000.) [0008] 25Al so, Patent Docunent 4 discloses a
| ubricated steel sheet for cans which is excellent in

.a drawi ng/ironi fo i i wher ei rface of .
witlined irramal 0ta o0 RRshe ippdREiE . Ru(AAEE gRhot
hardAB&Y of_v?! leadtage a&fthg t@l?lﬁberdt&ré‘ eR6@dCW 1:1’]9 Patezdidcighent 4,
.. conposition conpose an epo resin featuring an, .
it lwg%ér tha & BgEe R arangs; té’ﬁ?ﬁ/q E\RR 2 nw?'fwlﬁr g{%ﬁtﬁ@%
frorth'PODE ¢§98 30, LR i@ W5k RNindH sEBLINine S idleQx is

wei'ght fal [ ng wwthin a ran&; from1,500 to 50, 000,

comzpasedens af teastonaddad obmeafclgtysbiram e groupsgssistioect
est%%ro;fg%tttey Qa2 WY %udrﬁqef-gefrg%q?r%plﬂ%lé%—%ﬁri@@WaX,

I'n a dry-codting weig Ing within a range
lanbliseiés 85xngoni@ e mitherysalliod way and lcamatpaawax.
[Ooggjeffi cient of dynamc friction falling

fromO0.03 to 0.20 at the tenperature of 60 'C, and

Patén{PPbeimehtn dOPSDOG28894®@Ast "H' at the tenperature
60 C. hi Patent Docuggnt 4, | 1s stated that a nore

f
Patg?‘é?@?%?%t Pangeli b théSdver age ol ecul ar wei ght is

Patfh OBbSu B8Rt BOJBDOJ0334007 it is specified in a
sub-claimthat the wax is 5 conposed of at |east one

Patgphiogtmaak 45ePe04d314bhR fhe group consi sting of

esters of fatty acid-series wax, fluorine-series wax,
pol yol ef i n-series wax, |anolin-series wax, nontan wax,
DISGLEYIERYE DRTHENENWBXTIAN car nauba wax. [0009] Pat ent

PROBERIR QR SO S0 T BRCD OB 5. 2006. 504017 A
[ooPat ent Docunent 4: JP-2004-314415 A DI SCLOSURE OF THE

! I\C%Etl\gl[}ﬂg,\lin forming a case for an aluminum electrolytic capacitor,
addition of wax to a resin-coated aluminum alloy sheet material is effective in
improving a formability thereof. Nevertheless, when the aluminum
electrolytic capacitor case has a large height/diameter ratio, a resin layer must
be extensively stretched, and thus sufficient lubrication can not be obtained
by only wax existing on a surface of the resin layer, so that damage may occur
in the resin layer. Accordingly, it can not be said that a sufficient formability
can be obtained in an application of the the aluminum electrolytic capacitor
case having a large height/diameter ratio.
[0011]

For example, the metal sheet disclosed in Patent Document 1 is used in
production of cans which are subjected to a conventional ironing 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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is PROBLEMS TO BE SOLVED BY THE TENTI ON [ 0010]
Certainly, in formng a case for an al um num

el ectrolytic capacitor, addition of wax to a
resin-coated al um num al |l oy sheet material is
effective in inproving a formability thereof
Nevert hel ess, when the al um num 20 el ectrol ytic
capacitor case has a lar ge hei ght/dl aneter ratio,

so T raNE) By 12 By AR E e SRR e 150%‘%

forrﬁé(ﬂusﬂi ibAgLeas. asteivﬁc elthi)uglin ¢he ﬁﬁnnmlmy@mss-secﬂldsm area of

y . occur | n th in | Accordin ,
the SEHR WRTICIRS 18 S eHdt VRSP SReBIE QP ﬂﬂ}g
disteifdionest the vk pRRld&eAtdrORotObe SlifEiclidnelyadistiredm Thus when
el ectrol ytic capacitor 25 case having | ar

an gregh efAvaef srexrRattisles eaipta fn the coatgd 1@%{”& an hgasily
preg'&:lli‘lgh tH ekl (?Ja%&i \/\g FRbeBe Mfﬂﬁfg bécelussel-tﬁg dxbdys

production of cans ar subj ect'ed
ammmn/dnra:opautthlcrmﬂuﬂ;sfaOIrMur@ncqwf@ma@m‘aﬂﬂthescqaéfrd legar.
mo@_t_he coated netal sheet which is intended to 30
i mnate a degreasing process and a coating process
afAceordihglyl ahongh tles metaloshept dseksedtihéatent Document 1 is

cross-sectional .area of the X rticles h
useﬁﬁotmgg%epeﬁaﬁ%gm% SRS RO EV %tam?%@énﬁé alarge
he1,% dfeRadtef ratdy By at @ecpht®ratiisd ettt £20ss'and ¥h(Ojning

ore the a-th formation sta}g bei ng controlled SO

forrgatipm PERCCAS Usiisf Volaghle Brassctle byisiiFRosydIe Hesolve the
pro W%&é}ytﬁé)co%m% P BGhiketBb] RAnREOGES $o a local lock of

wever m ni mim cr oss-sectional area of
1ubt1het1waanf§arltopkIOéstnesgtl'eguﬂmt etechtwert he specific
[Oog nditions, uniformdistribution of the wax particles
n not be sufficiently ensured. Thus, when an excess
armsatin Q:fatww@ﬁaiﬁlbﬁt 2swhxhthe coatihg maieatabcbﬂta;mng wiatx,
med. that the co

wit D DR LS b ALY PBBOA B e DRtk arB TR of

the \WataPaRddt G @6nGBUSE Bfter Féipleblite 9&etdiddgn@®a0Necohdd Hem
coated | aver. [0012] Accordi nglﬁ% al t hough_ t he netal

the sk tof g brssePoreParantit Podisriened esipg qmbadigeent Py way of
exa{RAYCH rﬁm‘y‘&ﬁgeﬁl@ cahy Mwaﬁlmlcﬂbnhlvsa;@m&&rto an

aturi rge elght laneter ratio by a
epokyrmmargeﬁos wedting nprtedalsat %Bﬁdomsm@maﬂglnﬂorqfiwaxm a solid

conPASERSe BhARPt BB hOuRIERR b L b, Lo
[00%4fbj ected to damage due to a local |ock of |ubrication

arf—?ov?evleg,c oug%t A eggurgml.lpmt %ycs E%tete \%als %g{éd \%flé_{lqg% %l)ating
material, and although the coated resin layer was baked under the conditions
as stated in Patent Document 2, a formability of this resin-coated aluminum
alloy sheet was insufficient in forming an aluminum electrolytic capacitor case
featuring a large height/diameter 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



10

15

20

25

30

Al so, in Patent Docunent 2, when the coating materia
containing wax, with which the alum num all oy sheet is
coated, is baked, the tenperature of the netal sheet
is controlled after respecﬁive 5 seconds and 10
seconds fromthe start of the baking process, and it
is disclosed as an enbodi nent by way of 20 exanple

t hat pol yet hyl ene wax, carnauba wax and | anolin wax

are ad t /- - [ . ' i al
the ey g ies et R adE Fe o B Lt PelBh fohf agfthd of
wax K&l 8RDPEYofurSaparidl@saleiaidingolyeitatdral wak @Ad4darnauba wax

However, although an al um num al | oy, sheet S coat ed
wergiadded ke the SPPRGUHR SFHASHI2ANS THAFT A R L?dﬁilao&’f%@ t@sat ed

temlbﬁﬁsl Qird 8Y8le MRS Q?%g@isa@&gﬁrollka_ @O NHE LéLtidS 5Heabeds and

t
Pat ent Docunen ormability of this

10 segonds &om the staubphihn kaking Psoress. whBe PHETITUR elgetrobyic

f ' um . . .Cous ' :
cnf SR 0, LT B A Sy SIS 1) 17
wherbas e camrendafeatises wherighty dirageteocatio (witideptihecurkdian ratio)

| ayer.. 1t m ght resyned that this result 0..from
of sp RIS REI Y Mo HOPROHRIONE Be Heealsd TNEFa gl
mateaial b@ﬂ(fﬁ:]?mé‘@&oﬂl'dlslb% ubett 8 dai ddtbwithdiin ahgypeoblemss dhus e

an insufficient lubrjicating state_in forping the
IUb%FW%]Hm@F‘@’c‘?f_r@PfP 2 lé}i‘ifa%(?? Grsudtigient %{gﬂ‘%ﬂé rﬁi“h e
alutn®h9s Nedtehil{idi-apRliftr daat éhtlYingthe Jade i @i i/ ienétes satio,

ol I because the distribution of = the wax particles was
so thhhdgedgen mibbt pegtirrin|thg epsindampendence upon a ki nd

f% wax and a size of wax particles although
mop&

yet hyl ene wax and carnauba wax were added to the
e Py -iti regesire cogte d cdatiimgmnstteet inzdtedabinawhinbug hoatied layer

.enmperature of _the net sheet i s .controlled t he
as QRS i BebL LosRutrt ko ed o toskip e hh S Pl et of
whdhg féradd, ; i\ tieh pf&fef% of tﬂ&ﬁesﬁih-uaaﬂeumlha%ﬁﬁmémejt @naterial was

capacitor case features the height/di aneter ratio .of .
caripb Pk PHAISER & FORLIG PIESP oo BrEUas & e SHPrY adt B gating
proggﬂtg loF {16l BoREE ﬁa;re@tm%lh( BRIk swieiRic ¢ e péth dendedlpdd) a Of

~approxi mately 0.13. though the resin-coated al um num
distaibugipnstferax nattéal¢sto eonbdnmeguersiice oberasksdnitbe ceaed
en i.th ] I t ' i :
lay Gttt AR B S ticd s Shibiobt B MY AR
obtalhedi nEspadigity,inlaytdse fonpacltminwasdedteaytic icagatite

featll.}?lra%? a ra%ig? E]tg{g%iézgiﬁ.tn}eeg?rre%t{c? 6]6%_ gTStIH &ligyeq*%ﬂrrgsg g}%terr{léigggr
stretched, and thus sufficient lubrication could not be obtained by only wax
existing on the coated layer, so that damage might occur in the coated layer.
Thus, it cannot be said that the resin-coated aluminum alloy sheet material
concerned exhibits a sufficient 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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Al'so, in a resin-coated alum num sheet material in
which a coated | ayer 15 as disclosed in Patent
Docunment 3 or 4 is formed on an al um num sheet, when a
formati on process of the r&sin- coat ed al uni num sheet
material was carried out by using a volatile press
oil, there was a case where a lubricating property of
the coated |l ayer nmight be insufficient in dependence

on a.distribption.of .wax partigl.es I | i
and R0RrRifh & bhae o St ARG LPEL S eab B SR i gt am
alufrenBi électrplydceapaciser. t hat an sufficient formability

coul d not obtained Especially, in a case for an
al um num el ectrol ytic capacitor featuring a | arge

MEAKISURORBENRINGS THA PROBLERIS €sin | ayer was extensively

stretched, and thus sufficient l[ubrication could not
[00bél obt ai ned by only wax existing on the coated |ayer,

SOy | QMUY edddilE LCARMAY of BUKTs ofavax und

Tﬁlﬁ%ﬁi}lfg%g%%g? (%Iasrgl %‘ ;ékgt t%wegraesu n-ggat ed s_’a?'urri num
a valid¢tyyof cheditiomst enidi¢d s onledionedipsxXitithees aawsrtkistingstate on

formability in application.aqf t unl UM . .
= suthf st oo el M S Vel Ritind PRoE b iBior of the resin
layé‘xfe ngtfbdigdrﬁetthé stadlying rEQQiHihdtnaivhewgtoh rekie-qgradd ens

of. the ove-nentioned prior arts, an ohject of 30 the
aluml%%h%ﬁrynw Feterial vat W&eﬁcﬁlélta ancAlPiBGR getroytic
capBkiB} BB RhEANSHeRige MRIAT) dlan&br Bdtic| dAtId) Peelings and so

el ectrol ytic capacitor case which can exhibit superior
forthoroydd ot pgca hidegissisuenenptien Hedosmationdrgesss by

1 or taabL . ANRE .

regliRRRG 4 Sltc BT Rx BtLIeL Aty pORA: VAR DAGIER g thicRior
of the owsiddayercasbby eonenetely gontrabing thetfouhgtipe pragessiseghat

I TN R L

res@iRiuiecthcre@sipleticy ef thaisiesgnainvantiehy of ki nds of wax
gnder a variety of conditions, studied a relationships
[00h3k ween a wax- exi sti ng state on a surface of a resin

| 3yt eh@iWRXt 66 lfinRd sStealifldyer 3R dhRmh@fin@khéde
resin layer, and found as the studying results that,

matgrigh GHGHIRE FESIPRXEGATIEY ratn AAVH S NPEF 0y BRksrlar weights
as ABiHA Bl %nfc,qg)%gd'i{]itn% %rliagala‘:!ﬁbﬂ HREhe g%g%esty g?l‘étile press

capaci tor case teaturing a rge hei ght’
oil, matli thenctadied, a freslabiliy thactofo Asatrhselouit avasdounddbat,

in.the resin |ayer after the formation proc - -
wha g B RO FL 8 B FE A e SRS he havine
a ssvific flodscuildr Whight Nt exhibitedfa singeri@sbamhbitzy. and by

concretely controlling the formati on process so that
[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 um 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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15 wax oozed fromthe interior of the resin | ayer when
the resin layer stretched, resulting in the conpletion
of the present invention. [0018] Further, the

i nventors defined a resin I8%ayer on an al um num sheet
mat eri al by using an epoxy-series resin having a
variety of nolecular weights 20 as a main conponent,
formed it into a capacitor case by using a volatile

press oil, and the tudi.ed a rmability.thereof. .As
wohiBh g cropf ShelorTa) SHAPE FEATFSeh B ScHEha SORONarPE 2
length dfhe eI gn YpdRheWakkaRs€pPRIE SRirl BFef @At bf a8 ldasg 0al

speci fic nmolecular weight, it exhibited a superior

Hmf rchabiich exist frop opssasacHopat piednidhe resipdaye- bRy
usi@% gg@t ?ﬂgﬁ;‘tﬂlt hia¥ o3BBLABEE ik thofeofTafd WHHAY R range from at

I c capacitor case according to the present
leagtid/emat mostdbpand thata rugiher of e wesmeatinieagwikpk have a

crod20RQ %1 gflal?é felﬁmiﬁ lgpg n?:% of M%@éﬂtﬁt%fggé% y of more

car nauba wax;, characterized in that ther er
thaha3 % arths shvkatsoof the resionkeysr,faadd whiphwxtist im ther ange

fromat |east pm t.o .at 22 pm when bei cu
cropds SeP el B ont WESRdRLen S B SoPrAlE rerh el o0
pm ka¥eside théfeof ié ®dsaltheh l1oengt hs of wax particles, which
are defined when the wax particles are cut along a

[002Q]r ai ght line of 100 pmoptionally drawn on the

SyhfRE @ox%t)iﬂg) hé SRIrRirAY Blloy ished mheasdl &y PBludddd pare
nunber of the wax particles, 8 which have a
alugiiwee- swet atatiakhape featured by a major axis extent

h%ﬁengo&sgﬁa\syafg!z n%;y di%g@gaafi faﬁg of pg;)%fﬂ%@g% 5}@&% ireg}f;ﬁa&éa

the resin er a east
waxefilliig within errasge bettdeanbH arded:1of the resin | ayer
Oofﬁfi ned by using the straight line of 100 am as a side
[ ereof, falls within a range fromat |east 3 to at

mMesis HeferabR thaah rasnuidbein©fhd ARreawxd pedihilefeeds eithechn

have a crgss-sectional shape featured b%/ a fnag[]?gr axi ?1
CPOEXSEHES FE 9§ 2P EFRIEhSHRenisE  HarP BOToPBtictafee that the
resih Yok AES fheOfe shlf‘%yE{s by 8le G- ies ek 1$vih & gtrhﬁnber

cross-sectional area of the resin |ayer defined
averggenyolehelastweighfhfellingwitbin agengerres at Inage StQV8y eoft most

13,66‘0 las %Sm%ﬂlagm‘ngOnent.
[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
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0020] In the forgoing, the alum num alloy sheet
material may includes a pure |inum sheet material.

The aforesaid wax may feature a rate of polyethylene
wax to carnauba wax falllng9mnth|n a range between 1:4
and 4:1. [0021] It is preferable that a resin
formng the aforesaid resin layer is either an

epoxy series resin or a polyester-series resin. It is
ef%ﬁzble t hat the reS|n formng the resin |ayer

Sufﬁ‘ﬂ&’fib strt SR BFIRSE D esi n having a nunber

aver age nDIecuIar melght falling wiwthin a range from
at least 5,000 to at nost 20 13,000 as a main
BRWKH@ANAT[@UQQF DRAWIYZA| umi num el ectrol ytic
[005 Eacitor case using the aforesaid resin -coated
al'um num al | oy sheet material is preferable. [0023]
29Rig. 4] Higurarh mlaebmaal yiave visupHy il ustrafinga wax-existing state

of Y1y Bre® R E B & RBRBY B 6 th the

r §Bigh2¢ G‘@lﬁé za:lswn‘i mpmadlﬂooy vihe#tushettiey ralatfomshigseamong a
var1a|t1%rrr1] or}' temperature, a wax-melting process and a resin-curing
temperature during a baking process for a coating material in the course of
production of a resin-coated aluminum alloy sheet material for an aluminum

electrolytic capacitor case according to the present invention.

EXPLANATION OF REFERENCES
[0026]
1 ... Resin Layer
2 ... Wax Particles
5 ... Straight Line Extent of 100 pm

THE BEST MODES FOR EMBODYING THE INVENTION
[0027]

The best modes for embodying the present invention will now be
explained below.

(1) Analysis of Cross-Sectional State of Resin Layer

In embodying the present invention, only a resin layer is removed from
an resin-coated aluminum alloy sheet material by dissolving an aluminum
alloy material thereof, the removed resin layer is colored with ruthenic acid,
the colored resin layer is embedded in an epoxy resin, the embedded resin
layer is sliced into an ultra thin film by a ultramicrotome, and then a
cross-sectional state of the resin layer is observed by a transmission electron
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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el ectrolytic capacitor case according to the present

i nvention, although a formation process for the
capacitor case featuring a_|arge height/dianeter ratio
is carried out by using a ¥8latile press oil, it is
possible to obtain a 9 sufficient electrical

i nsul ation property, BRI EF EXPLANATI ON OF DRAW NGS

[ 0025] I] Figure 1 is a typical view

B Oéla%%gaﬁys#ﬁlﬁgiyﬁgtelf‘f%‘@ga Egbg%(?ij% it‘:)n ﬁ“ez%‘%.lf% egéfi tgﬁre resin layer,

whér@&is fhé t&téﬁfinib:n int¢1'|ic|>r dffthg.redih lﬁyi&l.lirs&)b%eh&dm circular shapes
expl anatory view illustrating rel ati onshi ps anong a
or oJlapIataIdik e thaREpe Ih B Y AL SIB OV EY HEBIG b se ey Tace

eneE%;S{ﬂbaw{dtfw thE&PREH 3h MteBial Uhi REhCh HAK &8 PGB DDzé bward
coating material 1n the course of 10 production of a

the rsssfase o She tesan lasien awadaihieoypzef seax hreoetasdp Wk apf flatly
ext@l TN CLEE R Wld Gak 0AELAOE] GOTE: RREQA AR Bl Ne

present i1’nvention. REFERENCES [ 0026]
crodbiectional Reesv of thayesirPlapéx Particles ... Straight Line

[OOEé]t ent of 100

(2) Definition of Wax Particles in Cross-Sectional Area of Resin Layer

Fig. 1 is a typical view visually illustrating a wax-existing state of a
variety of wax particles 2a to 2d in the interior of the resin layer 1, the resin
layer 1 has the interface to the aluminum alloy sheet, the surface of the resin
layer 1 is defined as the one opposed to that interface. In the process for the
formation of the resin layer 1, the wax particles 2a to 2d in the interior of the
resin layer have a liquid state within the liquid resin phase, and thus the wax
particles have a tendency to equilibrium-theoretically become a shape having
the smallest interface shape to the liquid resin, i.e., a spheral shape.

However, in reality, the baking process for the coating material is carried out
in a relatively short time, and thus the wax particles 2a to 2d have a
metastable shape which is obtained prior to the equilibrium condition.
[0030]

This metastable shape is an ellipsoidal-like shape featuring a small
difference between a major axis and a minor axis in its cross-sectional view
before a completely-spheral shape is obtained, or otherwise a distorted spheral
shape. On the other hand, although the baking process for the coating
material is carried out in the relatively short time, the wax particles hardly
become an ellipsoidal-like shape or a needle-like shape featuring a large
interface-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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THE BEST MODES FOR EMBODYI NG THE | NVENTI ON 20[ 00271
The best nopdes for enbodying the present invention
will now be expl ai ned below. (1) Analysis of

Cross- Sectional State of Rékin Layer I n enbodying the
present invention, only a resin layer is renoved from
75 an resin-coated al um num al | oy sheet material by
dissolving an aluninun1alloy material thereof, the

ved r.esi col ored th t heni e
SRR PSS Blor B SAGIETat U e LhSA faohh ollior
the eeémdd?a& daestding ay ehe ps%@lnjrt] treeEnitioho aarshu{vhrla Rifi h 4 ixlam
autramcrotorre an t a s-sectipnal, state
pargfledraiyig P MAGRXIS SXHHY P BALRR S ftBdclr seetion if

the %ﬁ&ﬁ&@f&l@ﬁ d’i‘f’c‘&‘i&%@l%@ crds3028lional viek) &eattlBhs x Mei

observation of the cross-sectional state of the
deﬂnedm thayeax particly 2¢ &nteting ad@rgqmmss Reqtiogal shapgghan

that'6f a %H'c%I 3 Hg.{/l?l gnﬁ&gr 5P§ crog*Q E&l ghygd ]pf‘?he

rnear Tines e ten ng | n par to the surface o
wax patioécs 2o is agmncwmssad wrtélevmclfr A sarthahtfeer m@jorgxis he

.esi. n obse Clr
seolifR IauRHar FEnara et B SR SheR ofRER Byt over
the fceadsise@sion @’rffab knesﬁi SatttickePce. en@sgytriehm pmatcleafzdtliwmg the
resin materia the wax has a tendency to 00z
Cross-§?f:é10§«a=ﬁ Féﬁ%@ G AR S FR qna;?i % ?%emsafz%%" aﬁﬁg
thl&&qeegrsﬁ tHeorast layeandid datded @(’éh‘mﬁak pareas odadih s

he wax i s observed as the linear lines in the

sm@mﬁowmqtmal shapstien afeircles hgvingsdiameter of z um (Sthe
resin layer thicknessxy/100) which is at most y % of the thickness of the resin

layer 1 shown in Fig. 1. The cross-sectional shape of the wax particle 2d is
encompassed by the circle 4 without 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 film having the length of
just 100 um, when countering a number of wax particles in the interior of the
resin layer, a number of wax particles is counted over the full length of an
obtained ultra thin film, and then is converted into a numerical value per 100
pm.

Also, as a result of studying a variety of distributions of wax particles, if a
resin layer was formed by a process as stated hereinafter, it was found that
dispersion of particles was small in its distribution. In particular, a major
part of the wax particles had a size falling within a range from about 0.1 um to
about 10 um. Thus, if distributions of wax particles measured at several
areas in the 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 pm 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
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[0029] (2) Definition of Wax Particles in
Cross-Sectional Area of Resin Layer 10Fig. 1 is a
typical view visually illustrating a wax-existing
state of a variety of wax particles 2a to 2d in the
interior of the resin layer 1, the resin layer 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
that interface. In the process_for the farmatiqn of
the dperiogof e s8R layer) frd ﬂzaf?rlﬁﬁgllhi%laéss"%fdt FESPAIETY he
| ﬂéﬁﬁkﬁl&ngﬁoﬁ RERLSIN-€8hfed AUBKin{AYRUGy Shest Matdrail €or
wi'thin the liquid resin phase, and thus the wax
par tAluieisumaEteciralatitiCaApgCiter ee Aedordingtorihsresenl | y
bec%egﬁggape_ having the smallest interface shape to
the Tiquidresin, i.e., a spheral shape. However, in
r éﬁlﬂrmeypsi:r;he)d:ueck iahgnimnn@by}‘smeeth mateddtinelydeatiee redin
is carried out in ar ive shor i n
tayierh SRR Bt A et R e AR e iR
cartb b wiak, obt ai ned prior to the equilibriumcondition.
00%%0-30] _ This netastabl e shape is an
[ I i psoi dal -li ke shape featuring a small difference
beteerRingd JTRIA! udiksSnand rasifl dfite@¥iiminfinh bfoy sheet
cross-sectional view before a conpletely-spheral shape
mafesiad fraihgeduminug: ¢leetppytic ganpeit ey ¢asq a§s%§%$ ta gee present
. ?nﬂﬂ?'. t 212 a ' cess
VEor t’ﬁg%ggpg Hg 023{ er| g.Fs oy Hg%rgﬁgge J;ﬁrtaQ %H?%{aﬂle
Polyathgplehe etax Isdnong atvamiety phpaticte piaes ictaesmisasidlly aveitdnte,
an.el lipsaidal-like.shape or. a needle-]i S : .
not i 5+ RSt uign Frvar Pacdisd elrG i FEng8R igventon
be éaﬁﬂge)tﬁ%?g?dlwi nmgl ggebWHylléhetw_mj,' b]’flt alsosa Argidahe propaty of
. [ ., 1 n evaluatiqgn_for e :
polygthglens v i§riiPesica e aaf)atq@ﬂsg of é"@?&?ﬁaﬁi‘r@?‘ the qfher kind of
w fés ﬁ%ﬁﬁﬁlﬁf ais‘meﬁﬁoﬁaeg th&t eshéIgBtSERYwae! IWheg aa si ze

of the wax particles 2a to 2d in conparison with a

wargHpIUEE sPRAshe vhpolripderaviaRgl edrpatbarasigpsernthe
lubiai%??fr:] ?foﬁ%iﬁfgt%g‘f( lzé] ﬁ,llrtﬂéxef%]?l{ogpé.l] It id aﬁseirable ThYSa rhfd dehe

n e wax particles in t
polyathglene séax toocrahasbatvesofalls vdthiesi rardgeyleetwaer drtiang 4 b

.the present inventian, .as sha in.Fig..1 a X
Thi iy pPeirerBa iy e e A G RO ERYIps Ty ] gernauba
hasd@fshfé;ﬂér asteahdhangt Gefis@lbh @he iabotd1is svarvalent tocitenti s
circular in its cross-sectional, .view) of at. |east x
obtgierd Wiy Pﬂ]é(QOIE‘SOftt%@ Kiagds gEIRRdP &59¢: featuring a
[0ob&y ger cross-sectional shape than that of a circle 3

having a dianeter of x p.m The cross-sectional shape
ofAlspyefor a kind of resin forming the resin layer 1, it is possible to use a

curing agent addition type epoxy-series resin, a self-crosslink epoxy-series
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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wax particle 2c is not enconpassed by the circle 3 so
that the major axis section is outwardly extended from
the circle 3 when the circle 3 is put over the
cross-section of the wax. particle 2c. Al so, the wax
particle 2d having the 10 cross-sectional shape, a
maj or axis extent of which is at nost y % of the
thi ckness of the resin layer 1, is defined as the wax
particle 2d.havu%g_a smal | er ch§s-sectiqn%l sha
addtipghofithe; quging agandvs figma LdPratfever BithetHdn s n ﬁﬁy@l*gh
" / . ; . 0y - . .
= O o Sy Lol ] 5, 0Bt AR a repin and o
curinigeEgsns easpeciadly, Biraqxyf urdeesevios jeain ded &hod is 15
enconpassed by t.he cj.rcl j '
oGy Rt P E oo eorblateeg R B AULTBLRL Ko
exhibips susebld wiftreks tahel adhespar prapeety2dnd becaudoites pessibke to
it is diffifult éﬁ obtain an ultra thin film having
obtaif PRRGEH BFRABLEY100 pm when countering a nunber of
[003MX particles in the interior of the resin |ayer, a
nunber of wax particles is counted over the ful

| éhigtnoT PreferableotiediareditRans TEHPhIOFMIRg RMEPREAV s
inc1f8BY &t Fet%gg ?ﬂ?ﬁbﬁ%—%&%ﬂ@é keah 43 HBiPEhmPBhent. THA SO, as

a resu ing a variety of distributions of wax
epopmistiics essin iffatureses nunkaraavenegs molegathrbyeighpleding within a
st at ed rej er, . [ '
rangh PR P LEASL b= el 0 DRI ] SRR BBl
weigley, tal rela frona atrkjast 40000 of at inesiBQ,008ris idebiesblehd a
size falling wthin ange from about .0. 1 t 0 _ahout
R e e e Y VS
moﬂé‘f‘él&lﬂ%aﬁtéd aholseves ake aheaplddwithecacRnghér, amd therscd theedom
of 100 pm were avegﬁgggg It would be possible to

of difplaermeriAmeng thy e BPIRNF LI B IR BT RBA She Tesin
laydll Ik O UL RRBli) NeALR B! 1G5 BRsdiBl Wantirdal ayer,

er words, inre y, It was confirmed that a 30
follawiolgebiiity vf tHmutestnlayker warnpanmichesshogs dugingafamation
an average val ue neasured at several areas in the
ProF@Rgth on the order of 100 pmin a rel ationship
[00dFt ween a distribution of wax particles (a

wax- occupatiQn percentage tp the surfac e.resin
W SR Bar s meleopr T apEkerReas pa doR R Gpien
the HeidhtCaveSdd mbadalar REighe ckdedB B0, 000), tiasresiralaa@r has a

herei nafter, (3). Explanation of Resin-Cpated Alupinu?1
tenggnayytogiasd deppasigagn pghesion property, resulting in spoilage of the

improvement of the formability. More desirably, the number average
molecular weight is from at least 7,000 to at most 11,000 (the weight average
molecular weight is from at least 40,000 to at most 83,000). When the resin
layer is formed using a coating material by a coating process, a number
average molecular weight of an epoxy resin is measured by using GPC(Gel
Permeation Chromatography).
[0036]

For a surface treatment of a substrate for the resin layer 1, thereis 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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Al um num El ectrol ytic Capacitor Case According to The
Present invention (i) The resin-coated al um num
all oy sheet material includes the resin layer 1
cont ai ni ng wax conposed of 14t | east one of

pol yet hyl ene wax and carnauba wax. [0032] For a kind
of wax using in. the resin-coated al um num al |l oy sheet
10 material for the aluninun1electrolytic capacitor
case accordln to th% rese i nvention, if

envRPRESEH OfRe HEe s BeF Rinite Geatirantyirds paRyiBle to use

a rdaeli¥Rithyd ?H@sﬂ@%e%@oﬂgteatryﬁtﬁﬁéitya‘ifho@ﬁhh’te‘:ﬂlm&é es is
commerci a avai |l abl e, not only can a distribution of

treatmenpat P@@%Bﬁ@c@f%%@mt tseatendasdbadikenvent i on be
[005ﬁ5|ly obt ai ned by usi ng pol yet hyl ene wax, but also a
bri cant property of 15 pol yethyl ene wax i s superi or
t diijand chess-deictidnghickmesalof Hougloreseéd vtdie ﬂa)FﬁrridiScfmemt

a simlar stribution to_t.hat hyl
tease BRatt BOYee R bFe e S e se R PR R g to @
surfitd cfahaeedda laywx. i s used, the |ubricant property can
be further inproved, it is desirahle that

pdihgdhrshnese FeSiR Jaieatl BRShAR o %?%5? G ati 0 24 st

22 ;Qrﬁt vweais ikivkcalde thd reslRiisyers RacRUER A8 t6frhipaire during a
obt ai ned when either pol yethyl ene wax or camauba has a

stre¢plingarogepsavinemthe Hickeess in depsdianit b gid hegcause th
rea%gluga@i 9@@@%8{&&[3% ol M%Mﬁ@ tﬁfék}ﬂe@@@x&fedé he mh@g%at

o, for a resin
whefroa fomgatidre prasisa is agaeredlqu‘u hy usingesgsurlalie fonm eappd®r

casg,ea Fggircbeg:gl ﬁ?ﬁ%g‘g!ﬁéégg §'1t€¥ %EGSX%%%H/&% 5%?1'th ghd a dice so

thap Q|s)a(ifﬁifce reEhagibeeoses ites 1argsitt thereby cause a lack of
esterli Socy nat egéef| es. resi

tubedien ardey S Bac RAGIR & Wiy INEhRert fergerqhlg thickness

of tfl@ 9 AL rSP;f 26 Mt RY st SR at FBEL 84 ?H{ ing agent for
he epoxy-series resin, a usual resin for curing the

[00%%]oxy series resin may be used, Concretely, it is
mgﬁtihbﬂo‘?alt 1458081 SRIdsCHHI PR PR dAPheH B wax

m ne, guanam ne, acet oguanam ne or the Iike
particlehemebaenlongs siyrpighs linle @sf t0@sol optienallyplrenal on the

henal ., or t. like, an.,is anate-series type such as
Sur?ﬁ?)?aﬂ%é]?ﬁﬁséﬂiaY?Qgﬂﬁﬁageésgqg)d’gﬂor one di-isocyanate or
t b’&:cbi‘dﬁﬁg tafde Heededrt ifvenltion, svhphethered pattivids 20and 2f are
mount. of 13 addition of the.curjn ent is froml
cut D SR Rae o 10T HPePooR AN GG O s FRFHace of the
re5191 n‘gélt loﬂle%tﬁ Jresitfing 4¥hé a1vap] @bl @5 and d6 of the wax
ination of a resin and a curing agent especi al |y,

partlhbsep@kwa@t é8-series resin and the
At the beginning of a forming process, since it is necessary to sufficiently

lubricate the die with the wax existing on the surface of the resin layer 1, the
total (d1+d2+d3+d4+d5+d6) of the cutting lengths of the wax particles 2e and
2f must be at least 10 pm when the wax particles are cut along the straight
line 5 of 100 pm 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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pol yester/i socyanate-series resin are desirable
because the resin | ayer can exhibit a. suitable
sof t ness and adhesi on prop?rty, and because it is
possible to obtain a superiér formability. [0034]
It is nore preferable that a resin (base resin)
formng the resin layer 1 includes at |east an
epoxy-series resin as a nmai n conponent. This 10

. Xy-serj resi.n_f u .
ins S AhP beb e pF Rl o ER s PHIRSL S YRR0T oyl of
theatsimolayerl B afted tif¢ forming ipghtesay ePadierabiy, ehel ax-aeeughtipn

a range fromat | east 40,000 to nost 90, 000.i s
perfBRan o) Past 20 Yhd Heneciabestio ngE e QPSR iR the
surBR@XftEErESQa 15RS Nn§OaNBsvek&d 8100 VAitwaxel ongat ed

nmol ecul es are entangled with each other, and thus a

[00fPkedom 15 of di spl acenent ampong the nol ecul es becones

| 3LYAr nSRABEF of ¥ € phPigclEESh N2 d AYRIchth dvRl PEross-sectional
stretchability. As a'result, 1t is possible to inprove

shageffertuged by abinajaryaxss exteat hesing 4 lepgth pbatmost 8@i% withe

.she i na.a,formation. pr SS. 0 !
iRk of Wi A4, T B RESPO.1 8R4 B oktPin
croydreectidiml weegbf theviesagkyaptefinddaby weirghtheestesighisline S of

90, 000), .t he resi | ayer. has a. tfendency t rd
10y e Bidls DisreninBUs Homndo Bk, T Bt ERie T smaet §ge
ofwhbe thepéaN el Rf sthdtehédedralielialry dedee ctideshx phlticles,

the nunber average nol ecul ar weight is fromat |east .
whighdmyetge grosforsctipnabgoans f?@twﬁ%m the/@piggexisextent having

a 1eEBHEGHAAMMEBARE of $hd ARkALss SABE r88nA90ed Palll BB least
83,000). Wien the resin layer is forned using a

0.1gwatan wiritte aicafroinyatdessiad tngt prast 89s must eifers the wax
i aht, of resi.n.i s neasured
oorB BIeH0 n T RUERHL B Il 1B Bl LR LR © T35,
Fdtheawas paftacies 2o ealdn@hhaoihgahs whsds-sdatiohal shiyse, ths inmajor
dayer 1 here i hosphat e- ¢ te treatent i ch
axi SHER GE b Art heieRaas B AL okl RO TP of g ARLARNS e
resipOB§EDN LaredfiiR datOtHrekat peAidIBLa abHCH RSt@ring the smaller
no-rinse-type chromate treatnent and non-chronate

cross-gegtErd SBopo lamhthatirdatd baving agfjampier which is at most
80 % of the thickness of the resin layer 1 shown in Fig. 1. The cross-sectional

shape of the wax particles 2a and 2d is encompassed by the circle 4 without
being outwardly extended therefrom when the circle 4 is put over each of the
cross-sections of the wax particles 2a and 2d.

The wax particles having the cross-sectional shape, the major axis extent
of which has the length of at least 0.1 um, are defined as the wax particles 2a,
2c¢ 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, 2c 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, 2¢c 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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environment or the like. For the non-chromate
treatnent, it is possible to use a reaction-type
phosphat e-zi rconate treatnment, a phosphate-titatnte
treatnment, a coating-type z%rconi um treatment or the
Li ke. [0037] (ii) A cross-section thickness of
the aforesaid resin layer 1 is fromat least 2 pmto
at nost 22 pmwhen being cut in a direction

p ndj.cul ar to.a surface of e I.n el .
THLAFR bRk PR Bt A Sal Ry B B tgyer 1 are
the veaSparficle’ A=0featurig the @malter Haj& 4x8s brzati skarh iee OelSjum

. layer .1.is.susceptible to ruptur.e dyri 0 .
din eIt 418 P B Ae L RO TG RRE g rep dlgngges, This is

becBike ARUMEGRUSBricABoA 8hMdt Mkedbtaired WhEY B6d fexiparticles
damage when the thickness exceeds 22 pmin that, when

exis{ingg ip) thedntesipr f she sesip dayesr | prsgtog imal) aliepngh Ahe wigxiis
adddh8ofAL ré&sif itor case, a sufficient clearance can
not be obtai ned between a punch and a dice so that a
s Jihearax pagides 2a boddirbexisidog Wilhde the ramgs béfyvecapd deast 3
ck of i ' egar 11
and @R pd Tl Ve R SRR e B el P haP el
lengtayerat nost §0 tofaheltaikineSs pfitlicoreain hayst 114 BenaugOtizs]

iji) Atotal of |engths of wax.partjcles, ich i
coatseletiodhan PEREIES ToRT PROEEESHY Suphred i edadt tia the
wasSparichbc Fdat@ring @f 1a3&09 Ao RikiHakhy oM BAgthef A0most

surface of the resin |layer 1, is at least 10 pm .
80 %ceddhgithirkngss Rbthy esemiaieAVemey SAUSHISHATHE® Qggrring point.
NotP ?ﬁ%ﬂo%{e%&%eﬁﬁﬂt}ﬁ]wg%g ?;a%leéis?;ﬁ%féxﬁ%l 5Ri ghtadi 96 2t

pm opti ona awn on surface of the resin
mostadfer 1, the total of cutting lengths dl, d2, d3, cl4,

d \Q%ﬁgu%ﬁoe?*fof ttHeWVav?cXpapr%Efeis‘ace%ﬂial ﬁiévé g.ag'{)ss]:ge%aﬁghape
t eginning of ‘a fformng process, s necessary to
featsiiéd bgiaembjor dxtidbexteat dating diemgih bhntore thvax 86)% Sif ithe

i RSt U0 L e Lk LaVer b o he Lot e o e
resifAyQaddideldssy 4§indNtle straight line 5 of 100 pum as a side thereof, is
less than 10.

When the wax particles 2c observed in the interior of the resin layer 1,
which have the cross-sectional shape featured by the major axis extent having
the length of more than 80 % of the thickness of the resin layer, i.e., the wax
particles 2¢c having a large size which exceeds that of the circle 4 having 80 %
of the thickness of the resin layer 1, are increased so that the size of the wax
particles existing in the interior of the resin layer 1 is too large, each of these
wax particles may cause a rupture occurring point, and thus the resin layer 1
may be subjected to disadvantageous large damage.

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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nmust be at |east 10 pm when the wax particles are cut
along the straight line 5 of 100 pmoptionally drawn
on the surface of the resin_layer |, La, the 30
occupati on percentage of tAé wax to the surface of the
resin layer 1 nust be at |east 10 % [00391 Wen the
wax- occupati on percentage is |ess than 10 Ol ubrication
is 15 insufficient at the beginning of the :formng

[Oogéfcess to thereby cause damage of the resin layer 1

er the formng process. Preferably, the

WaXote Rt P ptéfernbbe titanhagrirhBeigdf theasdx glrtidles 2 existing in
Especially, since there ijs no upper limt, the surface

the grossraeqtioniah aren @it alopg hestraighé log extentgpobd O #8 wax.
optld?fiQHrawn od {16 sﬁfmhe‘}fesihrlﬁy&’al( iPRbH & Rast@ito 48,

whi ¢ ﬁave a cross-sectio . a shape featured by a
mogfaf@r Wies th navmbaeranfithg veex eargiclesds less thest3,80sulfigfent
. ] | r r. . .
b8GRS A ST pidle B £l Dol
Wheeshe nuaylesr aahe meck partickisragceds 5@, rapgttior] eamlydbasbming

0100 pm.as a.side thereof, falls wthin a.range,from
ruph e Gerl 88 il STpbRant when g et £4f APRpER°T
altHdught thetGheef the veaxt pattiles deghale, Ade resxit ketresingayer 1 is

whi ch have the cross-sectioned shape featured by the
susggpldbledRideresdéent having a length of at nost 80 % of
[004BE thickness of the resin layer 1 and of at least 0.1

pm and which are fromat least 3 to at nost 50, nust
exXftkMetlod fos Rigstucing Resin-Coated Aluminum alloy

Sheet Material for Aluminum Electrolytic Capacitor Case According
to The Present Invention

(i) Laminating or Coating

In order to produce a resin-coated aluminum alloy sheet material for an
aluminum electrolytic capacitor case by making the wax particle 2 exist in the
resin layer 1 so that the aforesaid conditions of the present invention can be
satisfied, is previously prepared a resin material to which wax is added, and in
which a concentration of wax is adjusted so that a total of lengths of wax
particles 2, which are defined when the wax particles are cut along a straight
line 5 of 100 um optionally drawn on a surface of a resin layer could at least
10 pm, and so that a number of the wax particles 2, which have a
cross-sectional shape featured by a major axis extent having a length of at
most 80 % of the thickness of the resin layer and of at least 0.1 um, and which
exist in a cross-sectional area of the resin layer defined by using the straight
line 5 of 100 pm as a side thereof, 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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1500zed fro:mthe interior of the resin layer .1. for
the lubrication. The wax particles 2a and 2d having
the cross-sectional shane. the major axis extent of
which has the length of at lfpst 80 % of the thickness
of the resin layer 1, are defined as the wax particles
2a and 2d featuring the smal | er cross-sectional shape
than the circle 4 having a dianeter which is at nost

el Sl SHE00 0 b 1R

resi@ar zbﬁ |R%128e atkadd 105ug) n&ﬁfﬂlﬁ%ﬁﬁdnﬁér bileh&waglpartcles 2,
out being outwardly extended therefrom when the

whl@hrfearV@ 840q0§s1§atstlwérsh@ae Healtiredh By & Haioraxis PRt BAVINgSR
len%‘@?%fpé’trrhb&ﬂ &5 928 Mr4h¥ness of tﬂ_@?es‘{‘@)faﬁrah'dcdf%% 1&@5\0619

cross-secti onal shape %fr aXIS extent of
Hmyi @ WHiels exise in erpgoss- wctmal emet oighe rgain layer drfiriaddel

usﬁg tlllg §tr trl’%r tg 8#1 agg s?@éjﬂ‘?ﬁqegfa\é {1@. faﬁ%hﬁlgaefange
C o aving a

SS-se |onal an acir
frordizarieasr3 of aﬂmbsDEO, md shohat & nuBilger df. thEaucatx werticles 2,

t ti
g e s GO O R a8 TrHHa e PR AP E P feph BavPR
lengfty Mo ha5E80 POBI GRNCEEIRE s i0f telt e dhyer £xh & Rdech eX1$t
fromthe cijrcle 6 when the circle.6 js put o er eac

in the crags-8ebioaal aes rifesesinnaysidetpiad by rags %mfdlme

5 02800 Ltfh Lbe sﬁ@étﬂbrleé‘t%/ ebuil 1R5OWr RoFHEn the %R%H wax
particle I's not the wax article havi ng the naj or

partigles aésztaédpd @i gpgtingenatenigd st swbsqapgstly g halﬂng/ coating

] If all of the wax particles 2 existing
Fﬁogggﬁéémf% %PPBr of the resin layer 1 are the was

[00particles 2a featurlng the smal |l er maj or axis extent

t han, t he er circ resi
DA ey bl BT S wattifles e S has YRk pagine
an Strhp€sRBI whithl iscatléan 1% sfahehBickbleas ae&le/&bem tdyer 1,
wax . particles exi stlnggin t he |nte ior of the resin

and *gyé-}h 1 lgpethagSQ it &fﬁ%}ﬁgﬁﬁsﬂﬁé fassipdayirdeds et nd

thlgeaxrﬂs YL hdded to a ERELNB M RBFikT & £5artet RBE LB G516
within the range between at | east 3 and at nobst 50

to lenssthaeS Oewt Yrtecn bylid hentent of thatenting materidli cRhhasa wax
d1st§*h)%.tl Q&J&r&%gacgec a treée to{?n(?éntgd?le %.\J;]a bE %‘B?ﬁﬁegfé)ytég?rying

re3|n ayer e coated layer can
outmbadangqﬂoéessmsb@qphgnedéxelwruptur ed by the fact that

ticle turing a larger major axis
e R oPFeS FERGUIIE ot most 80 %6 of ¢ he
[004&]) ckness of the resin layer 1 may cause a rupture
occurring point. Note that the nunmber of the wax

paVheR s cpating aratetial iy heptsd, & tompigatureql the cAgiing 34.
matkrfaY ls éeﬁéﬂt@ﬁ%hlg a cBRveRbnPalchlist & $h Ae cHRYiE 2R Sa12

cross-sectional sh ape
When the temperature of the coating material goes beyond a melting point of

the wax, the wax 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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featured by a major axis extent having a | ength of
nmore than 80 ci'e of the thickness of the resin | ayer,
and which exist in the cross-sectional area of the
resin layer defined by usi Y the straight |ine 5 of
100 um as a side thereof, is less than 10, When
the wax particles 2c observed in the interior of the
resin | ayer 1, which have the cross sectional shape

f eat ur ed he | or. axis extent g t he
termipr T D09 o e KGR G EOG g et P okrf S i e W
parti€les 2 66zeVeom RRE cbaling n?dlehal/t&ﬂleasdr@dc@&h&fe"& wiviheh the
exceeds that of the circle 4 haV|ng 80 % of the

elevigkiogiqidbs temperduretaosleyy alarge Rarbof He wak #griddes Raoze
frothPRe %béﬁnghétgﬁﬁ@xt}%%m&' thkfSrexd fldtbtionly ﬂ'?e amount

interior of the resin layer 1 is t 00 | arge, €ach of
of they ez mlcbear& teshaininmin dwisserion ofgharesisdeyer | hgcomes

t I jected to

mn%]s van géégﬁgwﬁgﬁgéﬁggﬁ§5@¥ﬁ&eé2@§ég§3%§%gly’ when
[004He cross- sectlonal area of the resin |ayer | deflned

b i,n strai line 5 of .100 irn as

e B e G ot R et o ag B st tnention can

be cﬂ:&élﬂd’éﬂ @s sRewhawi Fig. 2 he i€ fesisatsiechaonl tealimpeturt e the
si ze of whi ch exceeds that of the circle 4 haV|n%§§096

coafingmpaterinl Baesdly sevefre teaisyel gl which the wax ppme
(Pr&c@@é‘ 151QhaP&?J &hﬁkérxtuﬂehﬁ tHé‘ @B&fmgina&taﬁay\@&naﬁtﬁahehea% a

2c is' less than 5. 710 Note, it is
tempeedteyr e biese JWaWhtCﬂ?ethﬁUWé?fS I@ﬁlt@% dufidhe pesiniof tee cszatmg

' ' t t
ma it bRl BN SRS LR oY R by LR comin

matehial sotiaserfafe ﬂhaeecrfaeachésatgl'e:rwdix-ioscdpactmrapeﬂcea’&tge31tt1@ast

10 FEE0ss 2ot ke aifer 10 Bttty o e RblipE gt i

elevaldditdgdeval bhaugdhh tHieresax cpabli ired abavaess tHange csitain
When the nunber of the wax particles exceeds 50, a

degfsist 19 Bitdhs |8F?/Wﬁ’eefoﬁlﬁeri§terr&ﬂ§t‘ﬁ?’é PREGIFS iSrRFepeR b Bysbeing
fixell %ﬁ@ FRE e ?pmw& Sesif Prayes 1l the térhb@lte&ﬁﬁéjaﬁ%myﬁfé

the size of the wax particles is snal As a result)

wax isemelded ahowlgdre highsr .ﬂmals thhe apliipg EOItné O@ahagédecﬂ oE&3Y at
ek L 0PSO oL R R B L
melGagedieicisrndiedy tThidheb&rasenheiwasecdn ant 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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15fi) Lam nating or Coating In order to produce a
resin-coated alum num all oy sheet material for an
al umi num el ectrol ytic capac:itor case by making the
wax particle 2 exist in thé0resin layer 1 so that the
aforesaid conditions of the present invention can he
satisfied, is previously prepared a resin material to
whi ch wax is added, and in which a concentration of

00 is adjusted so that a total of |engths of wax

[ %@rticles 2, which are defined when the wax particles
ang mdtest Dbedesipesdtdhd rdhds i woficH @R Paxaphiaied wiile the
drawn on a surface of a resin_layer could at |east 10,

resigis R eUsedt i slelined @ssbe rangs RetwWese thartempeeatuse Wiicis

‘ _ h . .

b B B P ol R A L P TR BmBture

whichiis kowesssthah thisarltigwitelyrggehingrigmperature eatsvhigh the gesin

nd i X] i I ~se6t i | . '
car iR Thy BB ERRI00rEL SRM iseERutt phe Bgk B hor
be sifffiaieatlgtentlhet whbn thetémpeadthirevist highar tharatigemkltong pdint of
| east t g, at t 50, and then the prepared nateri al
the A e Tes CPAD S G BSFENEE GHiC POREAT BB REUBaEEssivey
progabéFhBhaBe I6mpsradyaiy agaowsr When tis atiufhicdhreehing
I's taken into consideration, and, in the coati

! : ng
temperriass, atahishahsgesiai earebe pubicisntly gt bY 85 least 18R °C.
In tRIPEMpQhnaddiahbe gmﬁ@ét&%thia%%iﬁr@%ﬁé’ pigalh ed so

that a total of "lengths of wax particles 2, which are
desifeblyneemniidaasth seepndsdetlees dmn 13 seeandsut Hereingthe time

' . Lii ] t . dr . .

72 LA pbfifedsfh 10 LORARE 0 YR Hi0H o petding
protdwatis atated endef titteepoiak apehidlctlesteypeshturh rhactesahe level
Class--sectional sha featured by a nmajor i S, extent
whigh I TS engPe DR IR BOCHRIPLHETE Y TS o

[oostie resin layer and of at least 0.1 pm and which

exi st in a cross-sectional, area of the resin | ayer
de¥he dh temRsragutn®adn teipiggtime Heless dhan Goecpnay the wax

canSh @& BEERA] 0osObth fif testh IdYieP t& thA8GEEL AHBrads. | 28,
3 to at nbst 50, and so that "a nunber of the wax

wheyathe meperatunstineinthinieg sines ivsree basstthandlS sdeapds, a certain

_ . . . t i .
i SRR 6% BE pB s THERe R, Y eBmgBRAD Qe which
the aasinvdainClhe exiteslt atlflo less tthen or astis elegransd tteatdhe ofaxt isdixed,
. resin |layer defined by usi e straight. line 5 of
is oG A S s e dbin RO melek Yefdiog (PRt re by
20 1¢.ePAhed d\@nePalitingvasichBe A6ERerdtardiscalaédtB@ from the start

mat eri al, and subsequently a bakln%(coatln process is

of the Prkig ipcesy ol legwhichiis leugehagaheridtaafelyrgaching
tempBELNRE bRV 4E i€ Sefined BE PR BRHL] £ i€ 8RM1BShat 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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an average size, which is at |least 10 % of the

t hi ckness of the resin layer 1, and which is |less than
80 % of the thickness of the resin layer 1, is used,
and this wax is then added2io a coating material at a
range fromat least 0.5 wt%to less than 5.0 wt %to a
solid content of the coating material. Thus, a wax 20
distribution according to the present invention can be

i ned arr baki n r.oc as_expl ai ned
N b B kodh AP ithicdon Aol YBEOFRE nf Ba Sk Bl
at 1&%&3@st hemeetadd ditcomirRidudly codtirteat athminig ey atdbr withfthe
t he coatlngﬁnaterial is elevated wh ﬁLe a_convection |s

coatingdraferial PRatsimt Fol cRRICErT Blost SHEALIChe 1 BiFF8F athgre the

coa%gtﬂ}sc&%‘% lcReHdRb&F bﬁ lth199ﬁ§tl‘}%@}’ eRde 3n8RbAHAY nRALAAL 1Qf
the wax is anged into a |liquid phase, and

bakteﬁdzy a helqmweg velgichds élemd@d inatseveral hﬁkﬂk&@é@%n t he
temi)lé{' R¢Es Qﬁr % 0% Qn JBL %ﬂ?t é’\%rtea h T hgn.?as %Y& n hge

ace e coating nateria act t at a
possibld.ade iedesitpblothathebskingweaneiis fromaat east hasetdats tofat

e G e e R R

to altMRostoEs setgnas! eri al gather and, grow into |arge-sized
articles in accordance with the sane principle as the

[003¢] cal | ed Ostwt dd growt h. When the el evation of the

1?E§<ﬂm3}twa9np1§s 1Ge Jcaéﬁd ddrepdragiv® ERbnidies 4028 4BY
material cures ‘before the wax particles 2 ooze from

t Hd OSoHEf redu it e sileetphaag auickeess 98 Peb MM WS t he
sub %ﬁ@% araeg{eatspggsﬁlgﬁgg ab rs%rm% e Mhen? of ars%%sﬂfa]&é fagf

e wax oze ron1 e coating nater
coatihg, Bsmg&aceomhmreeﬂy asmlabialalkaimecrtdgyeamg aoimion, ehd then

t he.wa rticles.2 remaini in the n riofr.
werp SRl Bf ShEnERL Rl iRan B i Rt 8P %l of
pholspRSfe-Wavonfae ttiltf®n? sghRits. | ahgal as EROWA linlTabbesder, 1-2
a:n.d‘t lgs,te?éq%gqf%glhg ts&&‘f%%fe Io ?hg glcl:lorrru%lurll'g ) gettsrw])sa cr:oeasf:ee(? Emth 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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[Table 1-2]
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[Table 1-3]
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[0056]

In order to study wax distribution conditions of the samples, each of
these samples was cut at five locations in a direction perpendicular to a
surface of the coated resin layer, and each of the five cross-sectional areas was
observed along a length of 100 um by using a transmission electron
microscope. Then, in the respective five locations of each sample,
wax-occupation percentages on the surface of the resin layer were measured
(the measured five values were averaged), and, in the respective five
cross-sectional areas, numbers of wax particles were counted (the counted five
values were averaged). Then, 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 mmz?2/s was used.

[0057]

(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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shown in Tables 2-1, 2-2 and 2-3. Note, in Table 2,
L/ D represents a height/di d3%eter ratio. [0058]
[ 0061] Wth the sanples of the coating materia
and the conditions of the coating process shown. in
Table 1, in Nos. 1 to 30 sanple pieces and Nos. 38 to
40 sanpl e pi eces which are the Exanpl es of the present
[00pklenti on shown in Tables 2-1 to 2-3, the respective

CaithRfle eaﬁﬁﬁésssﬁthwo%ﬁﬁgrxﬁa&ﬁap dhdahe IcBgdiHdnsTBItRE Y
reachi ng tenperature of 240 'C, using an

coatipgprpeassshom iosTaklsiln imdloph t 30esarerlierpieggsgd Nes. 38 to
31 . | j ' .0at.i .
40 HRp1eTheldt AU eRERRes bithd FRRSHL IBnfioR shilin in
Tallenper @t m-Bﬁ th% r&Gcite comtingpAcesEexwineemdbd out rbthe
resin as the base resin rt.her. in Nos. 34 10 and 35
ultigmAiHy g SRFIUeE SIPREAHES BE%‘R’] el R Hy RO B Ee e ES
as CRIBdsedesiul alsd, e Ndst Brab aBysanesie Piag:s! eipssspectie afating
250 CC, using a polyester/ mel am ne--series resin )
ProgpRseh AEEe CaEis onf abthe wiigpatelysgaghimedpmpesaiuge 5 23939,

usiﬁ% SnlPIRGLE D] SRALL PEsiRIRAGHE TS WBSIA, CRUKIRY, RUloat34
the ul'tinately reaching tenperature of 230 CC, usin

an 3P pesinds plesodthinareredive €9ating pﬁO%S@web%lg%rr@sq%?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 um to 9.4 pm. 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 um

to 21.3 yum. Further, in Nos. 21, 23, 33 and 37 sample pieces, the resin
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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 pm. 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 pm to at most
22 pym. 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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optfdRll eaRf dif ARSsi8@sdd AMhE he&knesr, kals! altrlgasw ﬁdwa (t1L0&%).
range fromat least 2 urn to at nost 22 um Further,

Thsy thess saspleiowssang hegoaditions Hatedklsy Hajmyler £sperially,
Noi yhies Efﬁrﬁkpﬁi}afeggs ?J@ﬁoﬁz;og hEEd RAMHD 9n P SRR tTh Pkt for

ave a ess within the range from2.5 pm
the con@itic@. dfiths bakirzg powassss, sug pbcwm edeepagon meneatitagds

crltlcal ni fi.can § t,
AL AN AR50 LR kO hcllol e aigorns
bakiitg e&mzmmnf aNsJon@n WothB3® ahle3a ealgplef pmnesatthb e@iecﬂvepwm;
to at nost 22 pm OOG&]O/ Furt he
t

OCCURARPR PE’F@E‘&%E%%W F Lr@ % ARdEd ﬁ;fp 8’31 gﬁ) “feﬁ“é as%g%fﬁete to

the 16W&NE A speRFiceli@Vaini 1Tabl es 2-1, 2-2 and 2-3, a
wax- occupat i on percent age on a surface of any one of

[00¢%le resin layers, i.e., a total length of the chords

of t n

S5eIBRES o Y ot ratsshsn ik bt
in Ndse lrwﬂmsmphplemwmcﬂ mﬁhqumplewf e plpeThinyention,
as s rg)gxfs'i}eﬁri gsgc eg %anriﬁgt the (():1‘(1) ngf tﬂeosrre?n%g 1&% Ijngets the

ces
confftasCectlaing ¢ rintvigich dt mﬂiﬂeﬂl thas tlex aeptbdraf thél Wax

condi t | ons of the bakin sse and. 1 h
parfielegpy +c&%‘at§@rﬁra§%§e nat ﬁE tHf?Ohéy ?%5@1?
extéft- 1Pavigd Phel RnBtiVoref #108PBOI%NeE thdtigakAedd dfftBe@Bin layer
baki ng condition. Also, in Nos. 38 and 39 sanple

andppfeatdeastithé Hr@,sflgélgtmﬂ@n\,ﬁg range from at least 3 to at most 50.
Especially, in Nos. 6 to 11 sample pieces, the numbers of the wax particles fell

within the range from 3.5 to 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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15 occupation percentages were :1:1.0 %and 14.0 %

whi ch were approximate to the lower limt specified in

claim1l. [0068] Al so, regardlng a nunbers of wax

particles in an interior 03 aresin layers, in Nos. 1

to 40 sanple pieces which are the Exanples of the

present i nvention, as shown in Tables 2-1, 2-2 and

% Iany one of the sanpl e plece neets the conditions

of .cla | e of
Exepipl€o 2l Bipld e Ot enlbar & pRfRnd Sl ARl M Gs
featlah@cp B%rfa&?hjdreidu&yxtbhehmgra axigth eXinent tixav Bﬁg/o bhEhe

engt h_of at st 80 % of the th ckness, of the res
thig<gges Lt GRIMEPBASt: Bt PRICIPARRLAR oRe FHE TR aen

thaf Bioa Pﬁr@fc ﬂeﬁ@ﬁé 88 % @f dhe ffﬁ&l&ne"%@ of4he Eéﬁﬁqaﬁéﬂ WasllétssNQl&n
1 sanpl e pieces, m nbers of the

10, ﬁﬁﬂt i thessample mipees I‘rath?rethaamlﬁes %% rﬁ3salsd 8 S@Qﬂpie Pifitgs
the rn?b&' %’ftﬁg% é&&f&e%%& s Qﬁan AN e@ia.&i‘niﬂl 1%0. plf§£np1e
e nu 0 e wax particles was g
plecwp phoritmties of mhc mexuEelel ivwas 9 §pebi0h|‘e@5 anp@manmelto the
anp e e
upsih Pepi e et 15 B Gl 86540 R BREE o YRSy 5.5
exctag SLimt specified in cla|n11 mhereby a techni cal
si.gnificance for the conditions of claim1l is
[00E&hi bi t ed. [0069] Further, in any one of Nos. 1 to 40

saiel s RGeS e fE)@ﬁl@plB@ ac&%dﬁ?@f@p&%eﬁh&vsﬁﬁ&e htve
i nvention, a nunber of wax parti ﬁh was

the featineseds BiEn4ionaf GPo% AchRPR AR 1k At Fesin lgiegs Flipits a
sup'gHE)? lﬁmtﬁgv%%e}ﬁt o thia¢ iérk‘%ﬁ'ﬁc@flt bha Jrastidhi lefetical

aving a large size nore than that
1nslm1htlancprppé1¢y lvanihegolgairgiaiventia formakor 9§ anfalgmenim@si n

ess t han. 510 pi eces
cleqtRiFs ofgtRagse 1Nk 1l fpeb A SATRS. P B2
nlE@)%blalﬂfJ Nbe. ¥Rxo parshhglle pievas ahelsl‘ﬁost [8®narkd 37 sample
. Especially, in No._12 | e piece e nunber .of th
DleqREn i (o L SUPRRG: BTG P CARS Dot R ES e Hng® 1 the
resitPRSErs! ihMdmSResdnf wRH the gﬁéﬁbﬁ‘s 1,herﬂri€bt|\ﬁlb_] e adT e
pi ece was featured by 5 exceedln%
formation processes even undeér the severe formation conditions of L/D=1.75.
[0071]

On the other hand, regarding Nos. 41 to 48 sample pieces which are the

Comparative Examples, the respective coating processes were carried out at
the ultimately reaching temperature of 240 °C, using an epoxy/urea-series
resin. Regarding the wax, in Nos. 41 to 46 sample pieces, 100 % polyethylene
wax was used, in No. 47 sample piece, lanolin wax was used, and, in No. 48
sample piece, paraffin wax was used. Thus, Nos. 47 and 48 sample pieces do
not meet the conditions of claim 1 in which it is specified that the wax is
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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10[ 0070] The resin layers of the Exanples
according to the present invention have the features
as nentioned above, and any one of the resin | ayers
exhibits a superior lubricadding property so that a
sufficient and practical electrical insulation
property can be obtained even in formation of an

al umi num 15 el ectrol ytic capacitor case having a | arge
hei ght / di ameter ratiq. peci.a Nos. 25 to. 27

resigalaprie prrecaiegied (pshe esspSF G réCfpﬁS@% ggastohavea
thlc%'ag@ bf 85 AmSUREDA Yon, fREpERIEL Y ThR) No§044 Bal 46"&difiple

no change in the resin layers in conparison wth
pleqelseiOpn@t\mn@gfsthermndﬂmn%aﬂa?lé@ ddint whichdt fpepagificshthat the

o 53050y AT o Y S0 a0 0%

mogtempoi.ng Nos. 41 to 48 sanple pieces which are the
[Oo,g@nparatiye Exanpl es, the respective coating processes
re carried out at the ultimtely reaching
t eAPE. 84t1U§£npfe b€k, Gn éiﬁbﬁﬂt aﬂacﬁﬂltmyl/df Itbamr\i/a&Ssomewhat
resin, ardln%thevva Nos. 41 to 46 sa

lesspii €oehS WiHD %ﬂh‘yﬁ%ﬁ@ 2%0%§° {hat q,wag ocF %bon 47

per%%@ wRk85&8¢ink 289, B B, Varh Y@ NG Sﬂdsarﬁgﬁ ,pib&e dbes Mt meet
e piece, paraffin wax was_used hus, Nos. 47 and

the %ndetmms«sof@@@eé idovhigk insepecifieddbatitihe trial lsnet of thel
cholfls pg{he%& 'ag?a&e %ﬁm %faaao&l Eﬂees %¥ht §n egg@ﬁgﬁl of

ast ene wax a car nau
opt{oﬁ@ﬂi]draﬁﬁegaﬂté mfadeeofahn de$1|nda§3eroﬁs ahkzabak mn (10 %).

rocesses, .in.Nos. ieces
Toufy B E g ip R gt R bR e R S e M bR ff e
fOI‘I%lﬁtiblE @oﬁ@ﬁ?@le.ltdf tBe bl@igrl;lm }gdﬁhmeﬁfeeﬁ) Sfo1.5 (LPDhaTe), athe
I ckness_fa |ngW|t|naranefro to 8.5.
craglfssecctrrechgl thegts Sith V4% %ﬂaﬂhﬁreeglbw ti@ﬁsgm?é rgGpme
rou %ﬁg 2 gs YRER bt/ LAuha thae tﬁ@ﬁﬂﬁfdﬂﬂ@r wakim@fficient.

r sses so as to have a thickness of 1.5 ura and 24
[007141]1 respectively. Thus, Nos. 45 and 46 sanpl e pieces

O350 ZEEREIS RA0Ub 085O o) AT DUl o
majoalalkisngxtent havingleelengtigef Ifnpmfrﬂmn B@&étof th)thlclsnfe&s afobe
resi%zlayrer:rnWaL qg?g]which was more than the upper limit, i.e., 10, of the
conditions of claim 1 in which it is specified that the number of the wax
particles featured by the major axis extent having the length of more than
80 % of the thickness of the resin layer, i.e., the wax particles having the
larger size more than that of the circle having 80 % of the thickness of the
resin layer, is less than 10. Thus, due to the fact that the average size of the
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



10

15

20

25

30

In No. 41 sanple piece, an anount of addition of the
wax was somewhat less, i.e., 0.5 w% and (T2-T1l) was
too short, so that a wax occupation percentage was

|l acking as 9.3 % Thus, No3441 sanple piece does not
meet 10 the conditions of claim1 in which it is
specified that the total [ength of the chords of the
wax particl es whi ch exist on the straight |ine of 100

urn o ra on the surface of, the resi
crogyestional SRrpy bR RO AR 6T s g hiigs Aifagth of at
mo@! sOTVNHMHR! BEdREY bF ehE ARRE 14yRF aBdSH ataGaRVUUEEdvas 53

under the formati on conditions_ of the height/di ame er

whichergeastedthPgiRRes Bimit7s).; SPhef theoandiies obEeiPrield WHich it
is sggﬁﬁécf $hék 1! r?ir;qb@f‘ g 2w st bfaﬂf&lewﬂ@ﬁ He&eithe | ayer

ecane roug herefore, 1t was found that the
cro$sopexdiinial tslyawa&artlmmsﬂf iy Sieemajor] 09 sxtent having the lemgth of at

b a_nupber _of t d
mof B pEor BieGi oS LR rn s M R L WEE WS
\mtl&& theafantgla érdnln ¢ kaaas S tofattrhest2ID.r él§1us hzs&;e@rthmaéumnuﬁl

re than the

cloctititG FOMTIBE cepa A PTOA R CRIPE e ogpatiop Qadfonts o the

heigitg d4BRF rafio bhe. /@a=r1t75;1 fife Ererkybecudyd tm&lms@m
axi s extent having t | ength of nore than 80 ¢

layermpaKths susface 9é ﬂF"eE"rSﬁn lagre hecamg rough d Ahax %qra lég"as

fouﬂa\fhagtﬁé%rtn%g gvv?dsz:tﬁsﬁﬁfc?eﬂthan that of t_he circle
avi ng 80 % of e thickness of the 25 resin layer, is

[007@153 than 10. Thus, due to the fact that the average

tﬁe P%ﬁhl Ckh\r’]%fgig Qt”i:l\]t t hees?an\éﬁé qtu?&e lsﬁ’fc% uh@%?ﬁ&&ttwn

ayér, when the al um num
of thé extstxr\ohsytoo:smanam t 013 wibe a\msnbelooiﬁme:d partdécs tWiech have

formatj.on conditj ons the hei ght/di a r ratio,of
a crp3gmeptippal Shpe fo e PY A AT AT S5ior Ferng Dldt? of at
mostBIE % of¥HE i@ fdE IR gke Bdsih ydresidiof aVesstiR e e, Was 2.2
rough (A). Therefore, it vvas f ound that th

whichrddsiot regchee fomst fimis iehi 3, plgidrrenndition OFHlaHB 1 jpgwhich
it 1%%2&'}%@1{1‘&({% e ShuEEeradt tﬁ 7p:§lft1c?é\i,d WHighhale the wax

ative arge i.e ,6 W% a nunmber of wax
cropasccrtmn@é shapc &athmﬁbbjam@mec¢m@§s satantdwainghedength of at
featy na S ext hav t t
monio0 Yo B vl SoR Bl Bl Bl P B WO Bn i g
witlain fheasingd filorh an leasa s tﬁsaumhosmscex c@mbedhntgt}e eupp eunder the

prOFiPCtlgn§aa§ttwpéd>fttﬁape?at§? R 11 e f‘éﬁéﬁ{)@r P8 ae very

smi bedtkRceutRe iaras sesiadhien &hd&h@mrm@taﬂ el résin ldyeer
maj or axi s extent havi nght he | ength of _at nost. 80 % of

becere lighgkoyghonnt andes afariomePstiiges PORS 0. 1
hel%‘%@/ dftr%nlet%r {13 IOF ltgge tﬁ@@g&ﬁsrm%ed #ode r3stOlagbr, B the

[ um num el ectr ol yt| C capac] tOF
surbasefiths rpsmdamdoqmm raugh. f Gt tomalvonianm elestrefytic

captatgﬁor case could not be properly formed. In No. 45 sample piece, 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 um to at most 22 pm.
Thus, the aluminum electrolytic capacitor case having the height/diameter
ratio of 1.75 could not be properly formed.

[0077]
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hei ght/di ameter ratio of 1.75 (L/D=1.75), the cracks

occurred in the resin 10 | ayer, and the. surface of

the resin | ayer becane rou%h (A). Therefore, it was

found that the formability3das insufficient. [0076]

On the other hand, in No. 44 sanple piece, since an

amount of addition of the wax was too small, i.e., 0.3
wt % a nunber of wax particles, which have 15 a

cross section shape feat.ur b or .as_exte
TI0N 4 ramBerpiere Mgt fHBEnes e PR TH BRSIORES Bio laree,
ie. t@& pEEshis 4a%Fle ;ﬁ@& &l I?Jt ﬂl@&%e%oﬁdﬁhdﬁs df&:?zalﬁl 2 iwkiteibh it

not reach the lower limt. i

is Sééﬁﬂp@ itoat Bt tesia laver has Wee eIHCk@essSfaEfsé’cWh%ﬂter@Pgﬁ Heom
at 19;5.*4{’029 El. 01! 4t t‘iﬁo gﬁ{ t :‘ﬁfécgf’dmgﬁf'b)%oexﬁﬂﬁaef B production

€T 0SS- Sectiona ature e maj or axis
condxmm ofrtalv:lhayghtlﬁ dlelmq:tgr hatdd ofid. 330(147@811 F)othsfverpemall

ckness t he res
cragigh PERGREA ALl LRy P Tad By Bipis 3PSt ydh @fame
sthclg&Edgngl %;oﬁﬂﬁdeﬂﬂdfprddh@?pﬁ&ﬁndtt/lm afahd iltelght;édiafmeter
neter ratio of 1,38 D=1. 38 ery
ratig 1} S8 Ak SPb Ghr TS QU ey B oot PRdTe
surbideflFqRe 9@s1¥1h§yéﬁ§éc&tﬂeaﬂb%§ghbe¢ﬁﬁ§ &ld ﬂhiﬂlﬁufrpéﬂgbtrolﬁylﬁﬁ
under the production conditions of the height/dianeter

capegitpipcase coBd not fhe rEpReRE fgEras: r éa Non 4/ sniplseqea plice
lan(’i’lﬂﬁj &a?(ﬁ&é%ﬁ%n@cg Fe‘i’lfle WAk, FESLnhiRYVEH eﬁ%%[ﬁlcr&ﬁ'ﬁhttoﬂ_ E’ézb%

ctrol yfIC capacli tor case coul not be
havpng ter hyightfdieohetdnrablo,of 4575 dafid=l.g Ehwldsiq’qé@ rroperly

t hi, ck the.resin l.ayer I
o SRS 2 HIBIE P4, HE helie bR STBLbod o8 bt P, e
alugiligum életﬂﬁol@hb@:hpat:ltd)ﬁcﬁled{avﬁmg thd height hitametdrratiaydrl.75
asthetmcknessfal 'thinthe range from at
(L/P5astd) sonif pat Bg PReRLY: ? * Thus, the al umi num
[00¢g]ect rolytic capacitor case having the height/di aneter

ratio of 1.75 could not_ be properly formed, [0077] 35
IHEMMW@E]S‘%X%D@‘?&“@C@ 565i nce a thi ckness of the resin

dﬁio 1088 10ihGOhecks Ravin ﬁ,% &kuﬁégssof%ﬁmﬁ wiece

not neet the conditilons claiml in which it is
sul:gqaceed fto edldghersin g process aslaagkenfam&’eaﬂmeerttmf ckydstrate for

[in W|th|nthe e..fr.om | e t
coa&ggpwl% ac‘b‘r‘%‘i“ﬁbﬁr y1 g \?.eﬁll u]?]l ?lhne 8@%8351Bg]sgﬂltﬂ)tn PN
thefiGidtetsudhected té bl&erh&jag bbﬁﬁbramﬁt \ei‘threaéomrrmfcﬂllﬁ 8vailable

(L/D=1.38), the ver ks occ red [ ¢
PthQQ@FF Fagispatefrea §9 Th&SrS @%ﬁﬁ ge&%ﬂ%O
onéélae %h&sécéwgﬂe aflrfifurl @,ﬁeétst\b@s B(B:ﬁ@ﬂ%tlpa coandy hhaesial

of the height/dianeter ratio of 1.58 (L/D=1.58), the

unqaraerendisienr iethareby fant aspatadayae: therern mndstiiiendbe wated
layérhxge{ essl.}ﬂ};?ét@éi &b DRASAE prOUE; reiiiEng I BréudHoRWN samples.

A number average molecular weight of each of the coating materials was
measured by using GPC: HLC8020 by TOSO, a column: TSK-GEL G4000HXL
(particle diameter 5 pum, rejection limit molecular weight (polystyrene)
10000+TSK-GEL G2000HXL (particle 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



10 capacitor case could not be properly formed. In No.
47 sanpl e piece, since |lanolin wax was used as the
wax, the alum num el ectrolytic capacitor case having
the height/diameter ratio 86 1.75 (L/D=1.75) coul d not
be properly formed. In No. 48 sanple piece, since
paraffin wax was used as the wax, the al um num

el ectrol ytic capacitor case having the height/di aneter

ratio of 1.75 15(L/D=1.75). could not be properl,
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could BEoRTheNeetise HRthARIPrddthekd RESpahtite3vdimeBEGred by
subj ected to_a degreasing process as a surface

using aghpERecHPle substrate for 20 coating, using an
commerci al ly avail abl e al kal i ne degreasi ng sol ution,
and then were subjected to chem cal conversion with a
commerci al ly avail abl e phosphat e-chromate treat nent
solution. Then, as shown in Table 3, each of one-side
surface of the alum num sheets was coated wth 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 sanpl es. A nunber average nol ecul ar
wei ght of each of the coating materials was neasured
by using GPC. HL08020 by TOSO, a colum: TSK- GEL
HAO000HXL (particle diameter 5 pm rejection limt
nol ecul ar wei ght (pol ystyrene) 10000+TSK- GEL G2000HXL
(particle dianeter 5 pm rejection limt nolecular 30
wei ght (pol ystyrene) 4000000, an el uent:
tetrahydrofuran, and a detector: RI. [0079] The baking
process was carried out by using a hot-air drying oven
di vided into three zones, and each of anbient
tenperatures was set at the
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Melting | Ave
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(%)

Rate

56
44
56
44

56
44

56

44
56
44
56

44
56

44

56
44

Kinds of Wax

Polyethylene
Carnauba
Polyethylene
Carnauba

Polyethylene

Carnauba
Polyethylene
Carnauba
Polyethylene
Carnauba

Polyethylene
Carnauba

Polyethylene

Polyethylene

Carnauba
Carnauba

Coating Solution

Base Resin

Number
Average
Molecular

Weight

4900
5200

6700

1300
10500

11100

12700

13200

Curing Agent

Urea Resin
Urea Resin

Urea Resin

Urea Resin
Urea Resin

Urea Resin

Urea Resin

Urea Resin

Kinds of Resin

Epoxy—Based
Epoxy—Based

Epoxy—-Based

Epoxy-Based
Epoxy—Based

Epoxy-Based

Epoxy—Based

Epoxy—Based
significant condition in each production condition)
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200: GOccurrence of Very Small Cracks in Resin Layer
and Slight Roughness on Surface of Resin Layer A
Occurrence of Cracks in Resin Layer arid Roughness on
Surface of Resin Layer 38 X: Cccurrence of
Cracks in Resin Layer, Roughness on Surface of
25Resin Layer, (Qbservation of Streaks in Resin Layer
Wen @or 0 are obtained, a sufficient electrical
[Ooéﬂgulation can be ensured. The evaluation results are
wn in Table 4. Note, in Table 4, L/D represent a

hthﬂaéxdﬂoaéfaa?rwabaais&lbumﬂQow@iaﬂls of the shiipN@S eadiPof O
56 sanple pieces which are the Exanpl es of the present

thepe, samplesivasheinat fiverigppidons in fdineatipe PETRAUGHES 172
surﬂc@%%ﬁ@ %oé(’féﬁ%e&ﬁrlﬁ%&d Bldteth e ikt 'cp@s;segl)éétﬂ)ﬁﬁpglfeﬁg was

errper ature of usi ng an epoxy- series resin
obsetwedirderg adength ofl 1) inrbyangingretrafsmirsigoelerign

mlcgéé)c%%éseﬁ‘ler? iH'Ra ¢ g}ﬁ%:[ﬂv elfg‘ 1é)%§ dte Ulrlis éﬁgent he

n-any one of sanp e pl ece
wasbas@ipgapnnparasntage e poxie salrfaee of &sd resiif m&ﬁ]we@n mdwsured

(theg%%g{sléregr}d\f&e f‘iggsr %epga\tzer}gg% Xénc':l AR rgggec ttl\lze
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.



39

[0083]

[Table 4]
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nunber of

Wax Particles Having Major
Axis Larger Than 80% of
Resin Layer Thickness

25

3.2
26

1.9
3.1

3.0
20

29

Number of Wax Particles in Resin Layer
Layer Thickness

Major Axis Extent from
0.1 4 m to 80% of Resin

Wax Particles Having

15.8

16.7

16.3

175

18.4

16.3

17.9

16.1

Occupation

Percentage on
Resin Layer

Surface (%)

Wax Distribution in Resin Layer
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62.1
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41 the wax particles, which have the cross-sectiona
shape. featured by the major axis extent having the
l ength of at nobst 80 % of the thickness of the resin
|l ayer and of at least 0.1 4h falls within the range
fromat least 3 to at nost 50. [0089] Further, in
any one of Nos. 49 to 56 sanple pieces which are the
Exanpl es of the present invention, a nunber of wax
[ooﬁ ticles, Wiich was featured by a ngjor axis extent
ing a length of nore than 80 % of the thickness of
t Ta N®RS P tbaEsamblepiccd¥hivar driedhe Etaavpleg odthap@8ent
. size npre than that of a circle having 80 % of the,
invenieik Hagun ¢ TeRle B edicerRgEve GRANNEPESCISREN VTe PRigiRg) out
at thB&ufiRskd |r@é(<9{iﬁ% U mbbEtEXAIPLAF ~@CE ARSI e S dkyl Ries resin
present 1hvention have the features as nentioned
as thisdvase rasitt- afyswie agl aneeoirthscAaling OFrecasRen; I YEcaresin was
uper i.Qr. at+ r o WETal
usi%%&%?@éP%g&%%?rf@g%%?%su é%%ﬁ%qg%gggﬁ?fﬁgg%&%gﬁﬂkCéﬂQhe
basehtsainmeds en epokyrskaesma¢dion of an al um num el ectrol ytic
[00% acitor case having a | arge height/dianmeter rati o.
STRI AL APPLI CABI LI TY [ 0091] It is possible to
Prow ithle oth et efinit, C 0adedirg the wann ial drigyorsdefthengingple aieces,
for an alum num el ectrolytic capacjtor case erein a
the CopHNGiPEAESS RS $3ERA QUisUPLRE] Rﬂliyeﬁiﬂéilﬁ@le (PIOgH Ppavax with a

mix@R} #hteedt sebgmap, capaci tor case having a large
hei ght/di ameter ratio is forned using a volatile press

oiAccor&ugiPEIrORNIoneS Nos. 49 Ao S6ssamplgatieersapineerthmwax
wa@k&rﬂ%o?&ie&t atqg‘ésetrdrﬁ! off ﬁl%@cﬂgﬁhg %zﬂy{aﬂ& Icﬁﬁgéﬁ)clay &rbﬁ, these
capatitor case, conprising resin layer conpose
sangfle gii¢des ment thp mondiasmoitbs ipressmtanypaitiest er - based
00 gfin and cont ai ni ng wax conposed of at |east one of
[ é yet hyl ene wax and earriati ba wax, characterized by

t Ieghagihg the contiitinstdighe @siking pyoresd, lih N@S 49 to 56 sample
. cross-section thickness falling within range from at
piegesatie S AsT R veRD SHPIEotadhoOiRE T R GHYe QRtiRgp PLPCesses SO as

to }ngxggffﬂ(i%ekgasﬂi@%ﬁg{tﬁg@ Aahf RoRl Eg%iﬁ gegsf.a a%(.r efiu, the
sample thiedee sn¢et)the wendHianseofdhe iprespnihvyentian gawhich it is
spegfr%irre]:hiotgl%I gl}él @s@ﬁ%ﬁﬁrg\?ﬁas%g qgic%n%g ﬁ’illggé V&}lﬂﬂﬁ tﬁé }aﬂée ﬂ'glgl at
least 2 ym 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 pm optionally drawn on the
surface of the resin layer, was at least 10 pm (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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on the surface of the resin layer (1), is at |east 10
pm as observed using a transm ssion el ectron
m croscope; 15that a nunber_ of the wax particles (2a,
2d), which have a cross- sett i onal shape featured by a
maj or axi s extent having a length of at nost 80 (!/ of
the thickness of the resin layer (1) and of at | east
0.1 urn, and which exist in a cross-sectional area of
the resin layer {1 ef i.n . USi ' '
the 1% gt B baYe PR DRG R AP R Rk B bfor
axid éxtehehaviagshe Ferigthalf abasdst B0; %247 thadhickness dhtdie r@sin
nunber of the wax particles (2c), i ch have
layeg gk ofaddepgihl %afgbs f%ﬂ}lartéa ravgegﬁﬁﬁ} 8F least 3 tagf st
50.having a length of nore than 80 'A of the thickness of
the resin layer (1), and which exist in the
[00%%oss- sectional area of the resin layer (1) defined by
U0, D B3h813F NokN£9 3 56Yard0 pidtdsathith Hrélen
Zz?ﬁerebﬁféﬁg Pess Phan 10. [2] Af%esfn;éoateq ©
Exaaiples nfitheaptesynisinyentinmt @ nuatberof wax pangielgsumwhich was
electrolytic capagit case e ' loai
reatff by ¥ bl SEEEFchPhellRG PRaBFbHABE PRty
thickaesaofdithesisnlayeslild. nganiphhiicleshpeinge begeeiza roré thad
4:1. 131 A resin-coated alum nu | 1 oy. sheet materi
thaf a5 SO AHRRD 26 SLETO PP KA BA ACP FONn ALE  AEedgrs than 5.
[ood@rth in claim1l1 or 2, wherein the resin 43 fornng

the resin layer (1) includes the e&gxy-based.,resLn,
haWrerrgsia labiptser! the dixagerlas pecairing Weiligrerepant inygntion have

the ‘é\éétm‘& &s FRRYenEA ‘%lt%‘o@%, al&tgf‘%ﬁny anP Q0 hOrin Mts lJ:féhl%@cg a

S a mal n componen al um num el ectrolytic
supesdpabilirdrativaseropsitygot that pewificicobaed pahctidal glacaticaly
. heet material_ FEar .the al un : i itor
s R85 TP By Y MR AT G260 0L M G680 | 0
elecArvigticicaprtitoe lcasd haliyigi «ClaegpReichofdiasiens talti®. al um num

el ectrolytic 10 capacitor case as set forth in claim
4

INDUSTRIAL APPLICABILITY
[0091]

It is possible to provide 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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SCOPE OF CLAIMS

[1] A resin-coated aluminum alloy sheet material for an aluminum
electrolytic capacitor case, comprising a resin layer (1)composed of either an
epoxy-based resin or a polyester-based resin and containing wax composed of
at least one of polyethylene wax and carnauba wax, characterized by the fact:

that the resin layer (1) has a cross-section thickness falling within a
range from at least 2 um to at most 22 pm when being cut in a direction
perpendicular to a surface of the resin layer (1);

that a total of lengths of wax particles (2), which are defined when the
wax particles (2) are cut along a straight line (5) of 100 pm optionally drawn
on the surface of the resin layer (1), is at least 10 um as observed using a
transmission electron microscope;

that a number of the wax particles (2a, 2d), which have a cross-sectional
shape featured by a major axis extent having a length of at most 80 % of the
thickness of the resin layer (1) and of at least 0.1 pm, and which exist in a
cross-sectional area of the resin layer (1) defined by using the straight line (5)
of 100 pm as a side thereof, falls within a range from at least 3 to at most 50;
and

that a number of the wax particles (2c), which have a cross-sectional
shape featured by a major axis extent having a length of more than 80 % of
the thickness of the resin layer (1), and which exist in the cross-sectional area
of the resin layer (1) defined by using the straight line (5) of 100 pm as a side

thereof, is less than 10.

[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 the resin
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forming the resin layer (1) includes the epoxy-based resin having a number
average molecular weight falling within a range from at least 5,000 to at most

13,000 as a main component.

[4] An aluminum electrolytic capacitor case using the resin-coated
aluminum alloy sheet material for the aluminum electrolytic capacitor as set

forth in any one of claims 1, 2 and 3.

[5] An aluminum electrolytic capacitor using the aluminum electrolytic

capacitor case as set forth in claim 4.



