; 3eTSNNO<Q j Q R6STTSf m 1127  DESCRI PTRI ON CATI ONI C ELECTRCDEP(N)ﬁ”
. COATI NG COVPCSI TI ON FOR ELECTRONI C PARTS BACKGROUND OF THE | NVE M’W/Mﬂﬂlm

of the Invention The present inventiu8y relates to a cationic *G00002*
el ectrodeposition coating conposition for electronic parts, and in
particular to a | ead-free type cationic el ectrodeposition coati

conposition for electronic parts which substantially does not #EWMMMMMWI/
and tin. Description of Background Art In order to protect neta

materials fromcorrosion and topkegRIFPAGNT Ul appearance over thetioiso
service life, the nmetallic materials are generally subjected to surface

coating. E ecté Wﬁg'{gﬁﬁgg\?@bﬁ@d%ﬂm@@dk?m&%omwrgﬁélqng an obj ect

whi ch requires ance because el ectrodeposi coati ng nakes
it poss;]g(lt) ﬁi @ f an object to be coated having a conplicated
shape, %ﬁ?@ﬁ? {;? rHSI nuously. In recent years, electronic parts
such as cases for a conputer hard di sk and conponents for a notor are al so
subj ected to the el ectrodeposition coating. [0003] El ectrodeposition

coating generally incl t it ess and a curing
process. In the el ectrﬁ%ﬁ%%@%igﬁw to be coated is dipped
into a bath of an el ectrodeposition coating conposition, the object is used
as a catlielibof thedlnvensionage i s applied between the cathode and an anode,
thereby a solid of the coating conposition is deposited in the formof a
coated filmon aThepresentdhventzowblates tooa batiewiatedertradepoiBiaquri ng 21 27
process, the solid deposited on the surface of the object to be coated is
baked atcobfihgt conRE@ition iar elegtronici partsiraaul inThartedudar tod dead-fieedypeoat i ng
conmposition is an enulsion in which an ionized binder component, a pignment
conponendatividc eleetroidepositiendoatiagverhposition foyudectsomiegiaxts whikch obj ect to be
coated is not particularly limted insofar as it has conductivity, and
exanpl essulistadrtialy idoes ndecontaim pdaak axsd tist eel pl at es and al um num pl at es,

t he sheets of which surface is treated, and nol ded products of the plates.

The bi ndpes@ipieinehBatkg@andrAdtl y a thernocurabl e resin conposition. The
curing system conposed of an am ne nodified epoxy resin and a bl ocked

i socyanate curi npy gefiitolprovéct @ atallsesh adéridlsthrfidort Mo Anal t8 deepdeposi ti on
coating conposition since it is superior in adhesiveness, corrosion

resi st anggaytifil AphBSrRREYver BNeit BErvit&Bfe, the mb@MENn foAARSRY 1S a

conponent that generally gives color
generally subjected to surface coating. Electrodeposition coating is often
used for undercoating an object which requires high rust resistance because
electrodeposition coating makes it possible to coat details of an object to be
coated having a complicated shape, automatically and continuously. In
recent years, electronic parts such as cases for a computer hard disk and
components for a motor are also subjected to the electrodeposition coating.
[0003] Electrodeposition coating generally includes an electrodeposition
process and a curing process. In the electrodeposition process, an object to
be coated is dipped into a bath of an electrodeposition coating composition,
the object is used as a cathode, and a voltage is applied between the cathode

and an anode, thereby a solid of the coating composition is deposited in the

form of a coated film on a surface of the object to be coated. In the curing



and hiding power to coated film Furthernore, in an application where
.excel l ent corrosion proof property is required) a corrosion proof pignent
may be added as the pignment conponer®27 As the corrosion proof pignent,
organi ¢ | ead conpounds have been conventionally used. Lead ion originating
"fromorganic | ead conmpounds functions as a curing catalysis for the curing
system conposed of an epoxy resin and a bl ocked isocyanate,and it reduces
curing tenperature and pronotes curing. As a result of this, durability,

corr osi ?ﬁo@és‘éﬁhé’&&?&ﬁ%ﬁsﬁé&?én E’ﬁé’é’ﬁrﬁ'ﬁéé’@ﬁfﬁé’oﬁ@%& fo¥se éda‘t@d‘i’él bhké&j coat ed

filmar nproved, an us organic | ead conpounds are useful as the rust
pr oof pi Al ad conpounds are toxic, and it is not
preferre%mﬁozw%?ﬁ?ﬂeg)nggérgﬂgﬁaround the environnment w th being
~included in coat fil f pr.oducts.. Therefaore. fromthe viewojnt of
safety to humam CouFiscEadarRiBaREHStng BRIt 1f 85 et thar e e ¢ ne
organi c | ead .coppounds are not enployed. Organic tJ ounds are al so
toxi c, cARiGPaZe réﬂWBﬁ%ﬁtaalr’TPgBP I@Hﬂ’oggen(ﬁ@é’cdra’cfggkng%‘%/e. Further if
an el ectrodeposition coating ¢conposjition containing the organic tjn
conpoundlispersad inaapqusous saedignl.c b pRiechip ke eeatedds aofpardenlasli ng t he
parts may beconme defective in_quality. This is because when internal

t enper atlumatedfinsofar @isdt has sprduetivity andexamples of whidhperlade éranenai ni ng in
the coated filmvaporize, the vaporized gas may exert adverse effects on
el ect r orplates, stmaillpgates amldealaha'nunbpla:te@letgiecsbeelﬁldrwhiﬁlesurifaceiis desired to
reduce in quantity a mnor volatile conponent that will gradually vaporize
after t hgeated; addfimolded produets, of the pddtlesd out gas remaining in the cured
coated film SUMVARY OF THE | NVENTI ON The present invention is intended to
sol ve t he above-Thebhmdwdtoaponent iogatenallgtd eoernssthrable xesiin obj ect of the
present invention to provide a |ead-free type cationic el ectrodeposition
coat i ng ceipuEion.onThe cusingysteih compobed vhan ntinesmbdifiedaponiy rebigad and
tin that is likely to exert adverse effects on the environment, and shows

excel | enin @ HAGiRedti¥ecyaiiiat® cRriayiddent ¢1vedel§ e@thsfd binde¥dey hent in
durability, corrosion proof property and rust proof property, and reduced

I N out 988 o612 PAGHYsitidit) Bo RAES BHYpbLIYIRR! ik RIS SuPeBioR i1f AHheSvEness, ,
el ectrodeposition coating conposition for electronic parts which contains

an am neqdrptib Sebistatlos, fhroRaniy pbRek AndNedilll ocked | socyanate curing agent
as a bi nder conponent, erein the amne nodified epoxy resin is an am ne
dified | yph 0, ' ' - d
"Socyanat o cur i noagboatend EblpbndiS'a oo RaR that SEhBralh BB 8BS 1t ai ned
0y bl oc khignatbefohidr doSBERBRES PACHY-AGEE ol 2OGYRNRL GO WiexS 0Dt ai ned

by bl ocking iso nates having aromatic ring ng conposition

subst ant gl 0055 80k 1R Alabel 64 r8RHisbkMa cbivoblih ARRY BigmSHPRAN | 8! 1Y

does not “t6
be added as the pigment component. As the corrosion proof pigment,

organic lead compounds have been conventionally used.

Lead ion originating from organic lead compounds functions as a
curing catalysis for the curing system composed of an epoxy resin and a
blocked isocyanate,:and it reduces curing temperature and promotes curing.
As a result of this, durability, corrosion proof property, rust proof property
and the like of the coated film are improved, and thus organic lead
compounds are useful as the rust proof pigment.

However, organic lead compounds are toxic, and it is not preferred



| ead is not contained in such an anount that wll exert adverse effects on
.the environnment. Mre specifically, it nmeans that the concentration of |ead
ion in the cationic el ectrodepositi@ricoati ng conposition does not exceed
50 ppnm) preferably 10 ppm Likew se, "substantially does not contain tin"
“means that tin is not contained in an anount that will exert adverse
effects on the environnent and the quality of the electronic parts. To be
nore specific, it neans that the concentration of tin ion in the cationic

el ectro L 1 j it : . LED
DEScr D TRREHY SHeaiblddSRERENIENORCAP S8t BeingSoeRicH inRMatcfifih ©

i o . el G ha . ¢
oi arent. ORBATR: “TheTelR. Fh the HieNIFHRL B SAYCPRS et e OO @
ai di . i . ' t of
e cat rHPERrRRRP BRI i RherblrR th o SRR SERHic IR BRRI TR ©
thernocur abl e -resin gompasition) and,cont 'n% a 5#27 mai n _agent and a
curing Atemplered.c Yredne tin P%‘b‘é‘?)%@ﬁ?a]lﬁﬂ VPR BB €or ding to the

present inyention contains a,cationized resin.as.}he in ent, and bl ocked
i socyand&yizpmendal pre lﬁﬁlsﬁe‘ﬂﬁs.cnbﬁgiai’oﬁ%ce urtherif,an ef%ér%iggpélﬁx%d resin
is an aqueous resin that exhibits water dispersibility Exampl es of the

cat i oni Zeatingsomposiioneontainagibgiorganicd cgmpeunds 1s applyeditodi f i ed

pol yuret hane pol yol resins) am ne nodified polybutadi ene resins, am ne

nodi f i eclentronic parts ianslectronicgevicerhamngithe pattsrmay hiesgmeatsifectivend
phosphoni um group containing resins and the like. A preferred cationized
resi n i Snapuadityne nodifi ed epoxy resin. Typically) an am ne nodified epoxy
resin is produced by ring opening all the epoxy groups of an epoxy resin by
am ne, or ring- dplesiisbemaise when heteepalxtengpearapsreodf the ed@axgnic deviteby ot her
active hydrogen conpound) while ring-opening the remaining epoxy groups by
am ne. Thereapexundesiponents Famining & the ovated filar vaporghd, the general |y 600
to 4000, preferably 700 to 3000 and an epoxy equival ent of 300 to 2000,

pr ef er ablapodredigas thRP exéiteldvesdd sffedsbupiestodnipeirncgitswfdlik et her type

epoxy resins such as bisphenol A, bisphenol F, bisphenol S, phenol novol ak,

gnd cr gs%é%tmel@lﬁ@t e Theesfor it iolesdpsttd +dilhce FRlRaMtING LMDAYy M €SI NS as
escri bed by
volatile component that will gradually vaporize after the coated film is cured,

so-called outgas remaining in the cured coated film.

SUMMARY OF THE INVENTION

The present invention is intended to solve the above-mentioned
conventional problems and it is an object of the present invention to provide
a lead-free type cationic electrodeposition coating composition for electronic
parts which does not contain lead and tin that is likely to exert adverse
effects on the envirenment, and shows excellent curability, while provides
cured coated film excellent in durability, corrosion proof property and rust
proof property, and reduced in outgas content.

The present invention provides a cationic electrodeposition

coating composition for electronic parts which contains an amine modified



par agraph "0004", chem cal foxnmula 3 in Japanese Patent Lai d-Qpen
.Publication No. H51993)-306327 may be used as the epoxy resin. This is
because coated fil m having excel | eng/oheat resi stance and corrosion

resi stance can be obtained. For introducing an oxazolidone ring into an
“epoxy resin, block polyisocyanate bl ocked with | ower al cohol such as

nmet hanol and pol yepoxi de 61 27 are heated and kept warmin the presence of
a basic catal yst, and byproduced | ower al cohol is distilled off, whereby an
oxazo'l CRREy Fedifl A1 BldikBd iSRYAHatEAing BReRE gatbqha&dcof‘}{p @

oxazol i done ring contal ning epoxy resin Ts use coated fi11m having
excellenﬁlheat resi stance and corrosion resistance) as well as having
excelleNf‘Fﬁtht resi stance can be obtai ned. Concrete exanples and

_production nethods .of the.oxazolidone.ring containi epoxy resin are
described in %}I‘Feaﬁlépﬁé‘r‘%ﬁ'ﬁgé'eeﬁﬁéxe% 15 éﬁ%fmrbefm\?aﬁ%’ese Pat ent Application

No. H10(199 )-3&5&% Thes epoxg resins .may be nodified by suitable resins

such as pﬁﬁﬂﬁ’@é‘@ (iG] eﬁ%ﬂryf@ EPOBBLEGBP: and nonof unctional al kyl phenol .

Exanpl es of resins Lo be used for ,the nodjfication imid

pol ycapr ol act thriblackad asesyapate@uing agenidgia maxtyysiof blocked so, chain 1 ength

of the epoxy resin may be elongated by utilizing reaction_between epoxy

groups asntyanate thatds ehtaiorgbydledking abicxekis wecyanatae anddilogcked ude al kyl ene

di ol s such as ethylene glycol, 1,2-propylene glycol, 1, 3-propanediol,

1, 4- but asveganhtesthit is 6bteanad bgtibkdocking iisncyhnatesi ldvding arbmatgic ring,

1, 2-cycl ohexanedi ol and 1, 4-cycl ohexanediol; aromatic diols such as

bi sphenol A, bhepbatind cémposisionciubstantiylly dges noheoraaih ldad andkein. Exanpl es

of the dicarboxylic acid include aliphatic dicarboxylic acids such as

succinic acid, ddithieGabavedsubstimidlyadods nstadacaimilieadtlinieing, thdkmeri ¢ aci d)

Cl8 to C20 longchain aliphatic dicarboxylic acids and end carboxyl

gr oup- mpehid iseibtlushasinedanatich laanambuhetlsapeily 8%618 .adeersy éffarts endhear boxyl i c

acids such as phthalic acid, isophtalic acid and tel ephtalic acid. Am nes

used f olenQRRRINEht! hMARBpecHAUPSIt MearteiRitahle)toRténiRadon of lead R Nes,
secondary am nes or tertiary am nes. Exanples of which include butylam ne,

oct yl am;pehe dhbiie ABLtREdefbishidyy tRtideeoBb bR Hosk ATk RRced®BPBhRANC! am ne,

di et hanol am ne, N-net hyl et'hanol am ne, triethyl am ne hydrochl oride,

N, N- di @%sﬁ Whﬁﬁi.”%ﬁ@ﬁi@e{ equl¥tsn 509 a8S npm@ﬁ% gﬁ’%@ e by

bl ocki primary ani nes such as ketim nes” of am noe anol am ne and

di ket Myep udlisHot Bt AREN ih 3K Affouflt IHANRIII LexRlagPRidCHHARY o Fpsed. I N
r n ey act as

conbi nat1 on. imary amnes are equi val ents, a y a chain

n : e , i hi | ecul
ext end ’E?xhvﬁ%%%ex& ar?d‘ggeog\géﬂ%t&:@‘ttggae\%&ttﬂ&g@ L. CPRYe hivih %pg{;&paﬁf’ ecul ar

wei ght . ese am nes p(?xy groups are p e y used so

b hal |l ' . . ) h in.
Narmber - SOEHLEBAkehEicoofHEn B kin B THERAR0RR AURR R0 1808 Y Vet or i e
b he GPC.. | vsSi s.,i f o] Q 4000. If th nber -

m%l Eacﬁl ﬁae}gggcﬁﬁl%%ﬁ(&gg?e%ﬁéta%%?éﬁiﬂéﬁqf orm ng prf)pgr'?; b:::oﬁggr a9¢

i nsu~cient, whereas if it is nore than 4000, it becones difficult to
emul sify or to solubilize in water.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A cationic electrodeposition coating composition is an emulsion
wherein an ionized binder component, a pigment component and the like are
neutralized by a neutralizer and dispersed in an aqueous medium.
Binder component
The binder component of the cationic electrodeposition coating

composition is generally a thermocurable resin composition, and contains a



Bl ocked i socyanate curing agent A bl ocked isocyanate curing agent used in
.the cationic el ectrodeposition coating conposition of the present invention
is a mxture of blocked isocyanate tiat i s obtai ned by bl ocking alicyclic

i socyanates and bl ocked i socyanate .that is obtained by bl ocking
“isocyanates having aromatic ring. This bl ocked i socyanate curing agent is
preferably a m xture of blocked isocyanate that is obtai ned by bl ocking
alicyclic isocyanates with oxime and bl ocked i socyanate that is obtai ned by
bl ocki ngyhigPsYatdRE a RA¥inRlagTBThe datidvdivelebtrodupssitiba @bipositich 27 For
exanpl e, the bl ocked isocyanate curing agent may be a m xture of bl ocked

i socyana&cgoéd}ﬁg ttg fhﬁ g?%eﬁ?‘fn@éﬁl 0060 38 $1h Y GbARANSR] B8 Pfe main

4, 4" -di i’ socyan , ornane diisocyanate or |1sophorone diisocyanate with

~oxi nmes; .and,bl i 1,S: I.aed by bl ocki ng i socyanates
whi ch araegega%al@fﬁgg%éd}%§%§{}faétgg%_ ﬁég@?ﬁ%é&n&hd pol yal cohol with | ower

al cohol havi ng to 4 carbo tonm(s). ILn the.alicyclic isqocvanates bl ocked
M oxi mes. o SaEpssaAro Pt R Ebiap gl kDl X BabeabS FRARRGET, "l o
tenperature,, and crqsslinking rgaction with the naip resin.cqonpletes in a
ol Bt 1 v P AL Bar U CEARRPLFS, O he AR ERe] TOSARSaF o1 ded.
However, when only the alicyclic isocyanates are used, crosslinking density
of the. EBMAmMPHIIAd SO TCaIRS. SHENE MHILESROUTHICPARE RS FESIBE. ( 0o
brittle, and hence durabpility of the coated film nmay_beconme poor. On the
ot her haaminexmofified pelybutadiere resingaming modiiad acnylisgesimseohanber of the
functional groups of the curing agent is high, the crosslinking density of
pol yrrer swafoobemegroapdontaining sesing dnd phosphonisim gheum centaiininig| nesinse

i nproved. However, when only the blocked i socyanate that is obtained by

bl ocki naridtinyliket eA pireferrgl catomEzed resings antaminewaodifiabépixyi wsirsed,
tenperature for curing the coated filmconpletely tends to be too high. In
t he present i nvelypically, ancdmaind modified epaxyhreyin s ptoducéd bysripgovi ded by
using as a curing agent, a mxture of the isocyanate that is obtained by
bl ocki ngppeniiey allitheiepory ghaipssofidrt épaxyi resin bydniihe, disragaspehéng pait | s
obt ai ned by bl ocki ng i socyanates having aromatic ring with | ower al cohol.
Furt her rgfride eb'@ﬁﬁ(‘g%tilﬁ@ofzﬁﬁéﬁbﬂﬂréﬁﬂby othephetiedhdrdgehadonydund, 9127 | ow
tenperature in this coating conposition, weight |oss by baking is reduced,

and t he wRALehd-bpENNBIthE reBRhiRLS dx§SEroafdbitarRineout gas i s provided. As

the i socyanates having aronmatic ring, an adduct of aromatic diisocyanate

and pol yal cohol Tﬁeef,@,t,efés%@uszamréﬁwfsc@meahapv&&igﬁp@f%&mw required

as el ectrodeposition coated filmfor electronic parts can easily

obt ai nedgPo &édoa%ufe%b@emwsodmaﬁa% @poggse%ui@aehb.%f 366 152060,

di i socyanate, arormatic conpounds such as m phenyl ene dil socyanate,

- ph I (X Apd i : : t al

i [ socydarey iy J5U T600.  Peeforali SulipBbAd IFRRHaY pumagR! = one
dii i ' et ¢ ,

al i phat | 0y gesict Alch ahiBh Ui, YbOREIR T berblendl 8, bhETol ARGERL.

1, 4-xyl ene,diis anate.. .n ear substituted aromati c conpounds such as
di ani si d?%%c¥e§8g§§%@f‘%,arﬁ,“%§gi phenyl ehter diisocyanate, chl orodi phenyl

dii socyanate andOtxggoﬁ(ioﬁx% Hﬁ‘é cgr?talirsilendg' epoxy resins as described by

paragraph “0004”, chemical formula 3 in Japanese Patent Laid-Open
Publication No. H5¢1993)-306327 may be used as the epoxy resin. Thisis
because coated film having excellent heat resistance and corrosion resistance
can be obtained.

For introducing an oxazolidone ring into an epoxy resin, block

polyisocyanate blocked with lower alcohol such as methanol and polyepoxide



Particularly preferred diisocyanates are tol uene diisocyanate,

_di phenyl net hane diisocyanate and their hydrides and pol yners. These

di i socyanat es have excellent reactiw3y and can be easily nodified in

vari ous ways, and hence high Tg coated filmrequired as coated filmfor
"electronic parts can be easily obtained. As a bl ock agent of aromatic

i socyanates, |ower alcohol having up to 5 carbon atons is preferably used.
Lower al cohol has low boiling point, and will volatilize al nost conpletely

at the t'ﬁ&%e@?hh%ﬁ%m @Hs?&ege%eionaibhsw&ﬁmfs@,aa@@bpiI m As a

result o ower "al [ wil not be released fromthe cured coated

filmin ISIQ?HE}‘%% qugéeli %%19@?15 gS%@é@?#’(?@HEf%ﬁgﬁgﬁﬂlgﬁpﬂrgEG | ower al cohol

i ncl ude e ano ropano ut a Preferred | ower

_ﬁgggh?;@tﬁﬁggﬁw%gﬁr{ﬁ%hb%no%tgidgdxture of nethanol and et hanol. These

poi nt's "anong | ower al cohol, and will al nost not
remain in coate ilmafter ki ng. Mor.eover, since these have snall
nol ecul ar wei gh%%v@?‘@ﬂ'ﬂhb@ ed‘%é%ﬁ%}tgp?lﬁ& P S s e eﬁﬂﬂtsgﬁent of an
i socyanate group becanmes.snmll. On the,other.hand, concrete exanples of
alicycli mg’éé'%é’f eph hgat resiztance andcqryosian Fesistanse ‘?i/wﬁﬁ@éki ng
alicyclic isocyanates wth oxine inclyde di cyc%oh xyl met hane
4, 4" - di ih@@pgﬁ@f@@ue%mcﬁaﬂ%smcg&epim@?ﬂ% - dnicspleeramelegiandocyanat e)
1, 4-cycl ohexane diisocyanate, 1,2cyclohexane diisocyanate, isophorone
di i socyapradactian metéxoxismé.th@amz%\ﬂ%ap g eaHtapag epoxyyesincaresocyanat es i s
i sophorone diisocyanate. As a bl ock agent for alicyclic isocyanates, oxine
i s pref edesoripeddndhe Pairagraphis¢ 0Q18tw0045” lof dapanedsol ateng Pgmﬁ/icatiand hence
will alnmpst not remain in coated tzl mafter baking. Concrete exanpl es of
oxi me i nNbuHAO{1998I3062D4e, acet al doxi ne) acetoxi me, nethyl ethyl ketoxine,
di acetyl nonoxi ne, cycl ohexane oxinme and the like. Particularly preferred
oxime i s nethyl FThesd efkeiywesins magbendodified by suitablel resing quchf & r ed
i socyanate that is obtained by blocking alicyclic isocyanates is isophorone

di i socyapeélyestet pelyad, pélyéthee ploisol andythokefumctional Moyl phienal.i 0 of alicyclic
i socyanates bl ocked with oxine and aromatic isocyanates bl ocked with | ower

al cohol  Egamipiéscofatelinstidl rluded Do lthe Byodifithtonehdtile |f the nmixing ratio is
| ess than 50/50, the curing 11127 tenperature tends to rise too high,

wher eas {r&ly&iﬁoﬁéd&bﬂdﬁd ahi @thfleABoRiddaddi®oholyiercoated filmtends to be
brittle to deteriorate durability. A blocked isocyanate curing agent is

The reaction e SeeihERIehOm bthe SRRYIISHEMIANE HoRghleady ddfiting 0 [eact:
reaction between epoxy groups and diol or dicarboxylic acid. Examples of
the diol include alkylene diols such as ethylene glycol, 1,2-propylene glycol,
1,3-propanediol, 1,4-butanediol and 1,6-hexanediol; alicyclic diols such as
1,2-cyclohexanediol and 1,4-cyclohexanediol; aromatic diols such as
bisphenol A, bisphenol F, resorcinol, hydroquinone and the like. Examples
of the dicarboxylic acid include aliphatic dicarboxylic acids such as succinic
acid, adipic acid, azelaic acid, dodecanoic diacid, dimeric acid, C,; to C,, long-
chain aliphatic dicarboxylic acids and end carboxyl group-modified
butadiene-acrylonitrile copolymers, or aromatic dicarboxylic acids such as

phthalic acid, isophtalic acid and telephtalic acid.

Amines used for opening the epoxy groups are generally primary



predeterm ned tenperature. One may be added to the other that is being
_heated. Cenerally, the block agent is added dropwi se to the isocyanates
that is being heated. Reaction tenpew2ture is usually 50 to 70C. As for

m xing ratio of the isocyanates and the bl ock agent, it is necessary that
“the block agent is excessive in the ratio of not |ess than 111 by

equi val ent, however, fromthe view point of the reactivity, the ratio is
favorably not less than 111.1. If the anount of the block agent is too
smal |, it raglph i na ME R in the
system a%lg&%%ggg&txﬂgﬁgf 0 e%s o? %t@iét)ffr g’l yasdgtﬁﬁldéij bo??iagl?ﬂé? ?f\oec]"}hé}il (Ezllgarﬁggcti on with
active inks Ln t LN r@si he : oAt Ltion.
Furtherﬁﬁ?tgflalgl%?’é)ggvlgglelﬂn?’ @%jﬁ alfl"elge’géggggla@flg’ %%:t?ﬂ&%?ﬂ%gﬁg{esm vent, and
vol atil e substances will,.increase,. a catalyst for. pr i t he

{eaot | onmOAgFH s dietinptnning N Riianekating, AR IanT ¢y 1 s
used. Thjs_ is. becau rtiar mne wll not exert adverse effects on the
envi ron%ﬁ@chhﬁé'ﬁf?p?\gﬁ'g%e&l%ﬂ%@wngwet ?‘}‘F?at&nanflfsemn PBIMESi 1ity, it
will not remain in coated film because i Ll%WI LI vapor i ¥Zje conpl etely during
the curi okfappraldedy blpekingmaamaty aripessichsas ESHMINGBRY t he environment with
being included in coated filmof products, The tertiary am ne nmay be added
in any paminoethylethanelamine andidiketimiags of diethplenstriamgpeexdnpl e, when a

bl ock agent is added to heated isocyanates, the tertiary amne is added

t oget her plirality hamlinekmaydre useid inngoynlimatidgded at once, or in plural tines,
or may be added dropwise little by little. An end point of the reaction is
det er mi ned by neRsimarygamimescame feqaivaladsyamditireygactugpsa chami ning in the
reaction m xture. Measurenent is carried out by back titration of

i socyanaéxtehdirig hgentihefam épuxytregint and myalextiesep @ty resinvhigh mvdecidar of

hydr ochl ori c aci d aqueous solution. Then, the reaction is term nated when

t he rati wefifht! eMhiesé Athines ¢y boatsctod arifls epoxy gicupshae philferdBil Ggedanount of
tertiary amne is 0.01 to 5% by weight, preferably 0.1 to 1% by weight with
respect &@ab $@bY aBsRatially ddifvalddt ig theepoty Efoupassf thBapoly Pddimby wei ght,
catalytic effect will not appear, and if the adding anobunt 1s nore than 5%
by wei ght, yapormxﬂﬂexsw&fag @eslethlal WeiShEaSMm aﬁﬁhblxﬂ&djﬁ@u@?ogf_the _
tertiary amne is 50 to 300C, preferably 80 to 220C. If the boiling point
i's | ess {han deBbminelddly the FPCSarpdly s b ptéraiably 640 o 4’(%19“1%&@'““ ng the

reaction course) and thus the effect as a catalyst 1s Insufficient.

Co h I . ne. ool . . . . . h
2N o ARk MM AR MISIONS el il gl SRR ET o® ove
tri-n-b i e, i e - f I l.afaen e,

NN i ot PR sulidedt WRkATINIEis o theh R00BYf WRGHes At oo

N, Ndi met Ryl pL: i Res al | lic tertiary am nes such as

1, 4di aza%@%‘?ﬂ%%#@%@%&n@,*ﬁ%& di azabi cycl>/o[ 5. 4. 0] undecene and 1,5
1312 i diazabic 13, - qar tic tertiary am nes such as

N, Ndi Imet Ihylzbehzgﬂwgisgﬁwgﬁeggﬁﬁgﬁeﬁﬁe; such :'B.S KI N- di nmet h;I ani l i ne
and N, N-di et hyl Iii |, i Be; substitut.ed tal gi di(ﬁ'est uch..as.

N, N- di net hyl toﬁaﬂ ofked 13pcy ke PRTIRE agEpT MSE é‘?l@e FREPRIC, ed tertiary ani nes

are aliphatic tertiary am nes. " } L .
pe ectrodep051t10n¥:oatnng composition of the present invention is a mixture of

blocked isocyanate that is obtained by blocking alicyclic isocyanates and
blocked isocyanate that is obtained by blocking isocyanates having aromatic
ring. This blocked isocyanate curing agent is preferably a mixture of
blocked isocyanate that is obtained by blocking alicyclic isocyanates with
oxime and blocked isocyanate that is obtained by blocking isocyanates

having aromatic ring with lower alcohol.



In order to adjust curability of the binder conponent, a usual urethane

~cl eavage catal yst may be contained in the cationic el ectrodeposition
coating conposition according to theresent invention. However, in coating
el ectronic parts, it is preferred not to use tin conpounds such as

“di butyltindilaurate and di butyltinoxide which easily vaporize fromthe
coated filmin order to prevent quality of the electronic parts from being
deteriorated. Furthernore, it is preferred not to use such a conpound that
will remainin c e [ - i dual | y
vaporize since sﬁé’ﬁgﬁﬁggfe gﬁégid\}mk?{iElﬁﬁgrﬁgégé;&%rﬁ%é’gﬁgﬁ%wf%ﬁt gas of the
cured coated fi refer . el I .aodeposition coating
conposi tlpb’ﬁ“f‘%?kg}oggfagb?‘ﬂcgg%éﬁ%hggéggir’%qqﬁg&tbg b?%e]{l%gesent i nvention

_contai ns,.an ani c zinc compound. Zinc hon fungt.ion curing catal yst
for the @ﬁyqlf%&)ag‘(eéﬁ?’&% ﬁsf-%s%va&a%g,ﬁ%%ﬁ}&aqee@‘lﬁoc %t‘}gge gf ocked

i socyanate,, and w.,l| not vaparize from;he .coated filmio, deterijorate

qual | ¢y JepDherongIisorvAALe LR oxiaes: nchi oRkREISGeY A AL IS A ounds
remaining in the cured coated film _The organi c zipc conpound y be

i nt r odudesbleskingsispeyasratae wbich preadductaof sromatc diipoayanate i ng
conposition. The neutralizer neans a conponent which binds to a cationic
group i redipaleghplnwithdowsr ialgehsbhaviag hte 4 ceoben ataga(s). t her eby nmking the
cationized resin 141 27 di spersible in an aqueous nmedium As the part of

t he neutralizer, hvthealicyeliatisgcyanates klockadwithdoximes| dissociatiopefused. As
the pignment, zinc nolybdate, zinc cyanide, zinc oxide, zinc phosphate, zinc
phosphonthleylildelt agemiiptdeeeds deralatively lowrteaiperdtuten androresdlindaingi t h t hi s,

t he amount of zinc contained in the entire coating conposition is

pr ef er abteactiontvwith ¢he aeainrmsirocompleted inl a yelatively SRopperiody@andnount of zi nc
herein means an anount of zinc in terns of netal ion rather than conpound.

| f the cadagvélydidrdreoatedfilia is povided heHoaalver Ovlserpalyi theoslidyglicess t han 50
ppm curability of the coated fil m maybe deteriorated. Furthernore, for the

cat i oni cisgéyRiiidtes apoabéd, Aosabinlking densipp of thorodted MheR6aEd B tS
according to the present invention, other neutralizer and pignent which are

conmon! yeed&odted HBn 4eREs tOBE tEChritth i Ren& derbilifies thdl doagsd t 0 be used

i ncl ude 1 norgani c acids and organi c acids such as hydrochloric acid, formc

aci d, acfiyh maFblegépbactic acid. Exanples of such pignent include
col oring pignents sucPu as titaniumwhite, carbon black and red iron oxide;

extender pigment nsielhrher KAAN) A fdr A6 sy Bl h ANibk GAbMatiAifik 1M
carbonate, mca, clay and silica; rust proof pignen such as 1ron
hosphat 1 j Q&B%a ]
ltori pgl yp oes%ﬁawg?ug}%%ﬁﬁﬁ'ﬂqﬁﬁn@f §g‘§l t e%EIEC| u %ﬁ?ﬁ%a%ﬂ’ﬁﬁ al um num
phosphoi nol ; . } j t_ . ent of the
bl ot r ocusSRERLE Rty roliier bRAR A AET s atp ST AARING . 01 s
in an aque dium in high ntratlon §0.r [ {f a paste,state. This
i's becaﬂgoea%gﬁiﬁiggl %%el%‘?ré)%ﬁt ﬁ%%ﬁe%a%%xfogtyattllee?brllg&chgsawﬁaztﬁﬁpaﬁ o]
di sperse. t i n 15127 uni for .in I ow concentration ich is used
for "t he.ia dtiasdtoblockig Sherias Bapini wodeio BRE uith gpaep Alkobal,
GeneraII%/, such a paste i,s referred tog a pignent. di spersed paste.
Api gnrent LSS50l temRCEATFe for.cysing, the. 60239 d diLELeITP letelyi tgRanto bR tho

high.

In the present invention, coated film having high static Tg is
provided by using as a curing agent, a mixture of the isocyanate that is
obtained by blocking alicyclic isocyanates with oximes and the isocyanate

that is obtained by blocking isocyanates having aromatic ring with lower

alcohol. Furthermore, the curing reaction maybe completed at relatively



an aqueous nediumtogether with a pignment dispersing resin. As the pignment
.dispersing resin, cationic or nonionic surfactants of |ow nol ecul ar wei ght,
cationic polynmers such as nodified @fxy resins having a quaternary

ammoni um group andlor a tertiary sulfoniumgroup or the |ike are generally
"used. After m xing these conponents , the mxture is dispersed until a
predeterm ned uniformparticle size of the pignent is reached to obtain a
pi gnent di spersed paste. For dispersing pignment, a dispersing apparatus is
usual |y Ered hhditi L ] the like are
used. Palpta'ie% ég?ge of t %c%tglﬁ%h?ﬁ?h%:lrlgdﬁegé%?ﬁgggygmﬁa%{&ll%é)gﬁ spersed paste
i s usual n { | ML s i Qnl jlid.0n coating
compos; tieHCeh At e SBed Aok Whichfereabl ] te St 8P PRSI 00 et

~whi ch commnde)r@ contained in a cationic el ectrodeposition coating

conposi tH*¥89%F an amount which is commonly used, in addition to the

above- nenti oned pi nder conpanent, . pi gnent..conponent,, neutralizer and the
li ke. As such a@%ﬂb%’ﬁ@ﬁf, 4}8?%ng%g%ﬂ’??t&?gg)’\??m&ﬁﬁmmgﬁ%g agent s,
surfactants) antioxidants |t ravi gl et absorbers and {h i ke can be

reci t ed, 1S9y 8% .P‘;kbfél"@ﬁf’f ’<§rﬂr@?‘§'lr%@t r decanse f!’éﬁ’tjfﬁﬁoé osition
according to the present invention is prepared by dispersing the

af or eme nequise Géﬁlﬁﬁmﬂ@ﬁﬁm@cﬂﬁ’ﬁw(gﬂm far ples papeyandiee curing
agent and an am ne | si 2~ nodi fied epoxy resin and the |ike, the pignment
conponergasiycobsained foo stroetunal reasmmsl y contained in a cationic

el ectrodeposition coating conposition in an aqueous nmedi um containing a
neutralizer. Di sheswihoacase,dsdbe aromaticeliisocyamates avematiedompoundsa usual
manner. Besi des water) other various kinds of organic solvents nmay be used
in the amchoasmApitenyiend diisecyamake p-pbenyliens diisbeypridte, 4,dsdiphengl adj usti ng
the viscosity Exanpl es of usable sol vents include hydrocarbons (for

exanpl e, dixsticgarate; 1;5h aplnal¢nadiisdoyanatd, A, 4-aaphpilene nkisbyyarmdteofidl-, nbut yl
al cohol , isopropyl alcohol, 2-ethylhexyl alcohol, ethylene glycol and
propyl engiptieitglvhéthaglelbiisocydrte 3 angy & 6-toldudecdigs@y it e sONOURYS et her,

et hyl ene gl ycol nonobutyl ether, ethylene glycol nobnohexyl ether) propyl ene
gl ycol ngreesthulipRhfiaromatRtda posmdaishel Yastaiphidisle atisydyanatd! ycol
nonoet hyl ether and cliethyl ene glycol nonobutyl ether), ketons (for

exanpl e, ;@Y Iy kyIsAB diikb&AIAE, n§lEAONBRRANE at GRRAL LHMD0BAMS such
acetyl acetone), esters (for exanple, ethylene glycol nonoethyl ether

acet at e ang; SRR o8 Ak, mrmpﬁemeﬁ%aeaﬁ%ﬁgsﬁa@ ﬁﬁnﬂgdﬁp?hteﬂgﬁs t her eof .

The using amount of these solvents 1I's about 1 to 25% by "wel ght,

prefer abﬂﬂso@y%ﬁaﬁ@aﬂ@%ﬁ@ﬁ ',g}ht,ewisg(lp respect to the entire coating
conposi tion. e anount o%‘g\ﬁ]e curing agent is adjusted so that it reacts
th ti hvd ; S . - . ’
Cetoniary o P PESRABLBhaced HIGARRL LR SUE BB LT

secondary or/and oxyl  groups a @ like in the

cationiz resi t 1 f i [ resenting varabl e cured
coated fi %eﬁg'rg%%lar%eh@ﬁst Fgg%%eta%%&’ %{%ﬁ}ég&@%é{}gﬁé’&m&fﬁq n e<51'5§ent and t he
am ne nogi.fied epo resi nhi.S, 101 90..t o 501 50, preferaby. 0180 to 40/ 60 by
20110 welttinteVapgi i eichnR: APty bt be BrSh S sited P oty of °t he
coated film 17127 is. insufficient, whereas if t bl ending rati o exceeds
50150 MR prtssotiehols beateh SlibmEBarad paonted Bl R Ardrmaue ¢ o shor
of the resin ba kbon?e:l g@n&%n nt. The anount of the neutralizer is generally
such t haPa¥tg caBhereasty obtamefeast 209% preferably 30 to 60% of anino groups
in the amne nodified epoxy resin. Wien a pignment dispersed paste is

bl ended i nto t heAs athlogk agenteefargmatissispexanatentlpwer Lhaving up he

bl endi ng amount of the pigment dispersed paste is preferably such that the
pi gment to2carhem atemscis referpblsusedy eawgn alcoheltwsclami boiling point,

el ectrodeposition coating conposition.
and will volatilize almost completely at the time of baking and no longer

remain in cured coated film. As a result of this, lower alcohol will not be

released from the cured coated film in the form of outgas.



In the case of performng el ectrodeposition coating using the cationic

_el ectrodeposition coating conposition according to the present invention,
cases of a conputer hard disk) partgy®@f a nmagnetic recordi ng apparatus such
as notor parts manufactured by al um num di e-casting or nagnesi um
"die-casting are preferably used as an object to be coated. This is because
coated fil mobtained by using the present cationic el ectrodeposition
coating conposition have excellent rust proof property, and emt reduced

Ao ot o SRS Elh S SRUD hE WL AICIIATRR Y BRIRARIAOAARAR | 1 2) Of

el ectronic parts: ["ectro i'on coa cohpositron for

el ectroni c part ccaording t.o th nese i nventqon. does not contain

organi c Hreagn%ﬁug%‘ﬂrﬁné er}ﬁ(erhg[?%f%grgatlgwg; gfcf’bgf]@cfﬂﬁébmbo ssibility of
exerting adverse effects on the envir nt. Fprthernore, i.t .has excel |l ent
" cur abi | iethanghand amityss ﬂfg‘“@aé@qqéﬂdo‘ggngwgi o’ﬂ‘?ﬁe Vep‘ieg%géY‘flya}B‘f" the cured
coated filmand reduction in amunt of outgas of the cured coated film

181 27 Tﬂw@ﬂpnmmtsianmﬁhowr\ﬂhqh%@m;wﬂiia?@aswter%@rl@t@ape Way of the
foll owi ng exanpl es, however the ﬁr esent invention is not_ limted to these
exanpl esaftexihakingt sMordoyar singe shesechaversmall molegulaghweight.ethe ot her wi se

i ndi cated. Production exanple 1 Synthesis of am ne nodified epoxy resin 950
parts ofweight sptiesotiatingmomponent pef Egoividéntoof D Body avatielgxbolip f r om Toht o
Kasei Co.) having an epoxy equival ent weight of 950 was put into a reaction
vessel dmdomeedmuli.h a stirrer, a nitrogen introducing tube, a condenser
and a thernoneter together with 237.5 parts of nethylisobutyl ketone, and
heated to 100C sOnake oth&chsed,(ddacrdte exafiples of alidickis akotgandtwyin 60 parts
of n-net hyl et hanol am ne and 73 parts of 73% nmet hyl isobutyl ketone sol ution
of met hydn ispepatiate thak el oivaitedby Blekivg aliefdlicasbdianadss wildeskiand the
resultant m xture was kept at 120C for one hour to obtain an am ne nodified

epoxy I gsiclhdeMAiepllshé 8 ImRXRARS 8 42 d8¥%6dyamsits, irbbhoakediii®9ananat e curing

agent In a reaction vessel equipped with a stirrer, a thernoneter, a
condens R SROBASdcPhh ARG 18y A MRSifN by SteP oS Of i sophorone
di i socy:frig%gglggg QH ut ed V(\::?th 56 ’pa?sfs of methy 150 l?t’yl ket one. After
rai si ng ra; Vi | ket oxi me was
added so™"t g‘tt&gﬁg @%ﬁ%ﬁ?ﬁ,ﬁ%&&%ﬁﬁg%&%@% tg%%hdh?giﬁn%{xture was hel d at

70C for gy %ﬁaﬂg?gbfeﬁpftgéﬂéﬁcgﬂ iQJcarEggFééaiB%@rﬁggﬂé’ﬁﬁ%@ﬁaﬁﬁgéj al 'y

di sappeared as o rve y rrnfrare sorpti ectrum” and then the

gi XEURE vas dil UAS Q b%ctlyag[le%lt%&r Qﬁcypcf]ic%(?cgrtaﬁg%s; oxim® kszgre?&oa%lffrz Hsg&' exanpl e

This is because oxime has low boiling point and hence will almost not remain
in coated film after baking.

Concrete examples of oxime include formaldoxime, acetaldoxime,
acetoxime, methyl ethyl ketoxime, diacetyl monoxime, cyclohexane oxime
and the like. Particularly preferred oxime is methyl ethyl ketoxime.
Accordingly, particularly preferred isocyanate that is obtained by blocking
alicyclic isocyanates is isophorone diisocyanate blocked with methyl ethyl
ketoxime.

Mixing ratio of alicyclic isocyanates blocked with oxime and
aromatic isocyanates blocked with lower alcohol is preferably 50/50 to 95/5

by solid weight. If the mixing ratio is less than 50/50, the curing



Synt hesi s of bl ocked isocyanate curing agent 1250 parts of

4, 4" -di phenyl met hane dii socyanate, 685 parts of nethyl isobutyl ketone and
6.25 parts of tributylanine were plab2gd in a reaction vessel) and heated to
60C. To this reaction m xture 120 parts of nethanol and 173 parts of
-ethanol were added dropwi se at a constant rate over 3 hours. Then, 112.5
parts of trimnethylol propane and 237.5 parts of nethyl isobutyl ketone were
added and the tenperature was raised to 110C, to allow themto react for

about 2 {agiHesanHbltBRAS bo kise 408 highyaehérfak iPHFOmYdng v adlo issAGHAIARE Or OUpsS

in the infrared absorption spectrum had di sappeared, the reaction was

Ler m natells | R AR BRACES bYrithackerbaReTRESHANSI N9 agent.

Pr oduct i'on eXa eparation ment ste 26.9 parts of
~an epoxy quatern i | 1. L i i i nesin (solid
content 49%, 2.“25};;0&??@? %?ckic%éﬁeoéhurﬁ{ggﬁgﬁglge%nﬁg%‘gg%géb%%gltﬁ?\ and 40. 3

parts of ion exchanged water r t in sand grind mll, and dispersed
until tH@YSHHE go&{%tsﬁggq&gem@%@tﬁﬁgﬁai ~mto obtain a | ead-free
pi gment di spers aste, (solid,content 469% . ,Exanple 1 Preparation of
cationic el ect rgﬁ}é‘gé%‘?cﬂ S&BHfl}‘ﬁﬁdiHn‘ﬁ‘b’éﬁi %i%‘ﬁ“ﬂ dg‘«ﬁapé‘ % he amine
nodi fi ed epoxy resin of Production exagpl e 1, 57 parfs qf the blocked
i socyandawedetermiged semperatupeodQaeimay beadsed to tha@ther thattis bsng ne bl ocked
i socyanate curing agent of Production example 3 were m xed so as to be
uni f or mhextedr Geuerally, theblackiagent ks addedvdropwispde the agocyanaies' r acetic
acid and 1 part of zinc acetate, the m xture was diluted by adding 100
parts oftha¢ivheingthestedr Reactiomiemperadiine trmaswallin5Q $o70AcoAsdot 36. 0% . -
- 278 parts of this main enulsion (solid content 100 parts), 85 parts of
t he pi gnmitingirapierdfd¢he pseyendtes|ad thenblock agenpat isnewmbsayathattthon exanpl e
4 and 332 parts of deionized water were m xed to obtain a cationic
el ect r odslpcls atewniscaxatssige totlposatio ofmotBessthas 10T by eqaivadlent,
el ectrodeposition coating apparatus, a hard di sk case nmade from an al um num
di e- casthdwévsy fiom theevieaspoin@vf the reactivity, the ratio is favorably not less

than 1/1.1.

If the amount of the block agent is too small, it is not preferable

because isocyanate groups will remain in the system and pose the problem of

toxity and possibility of side reaction with active points in the main resin

when used as a coating composition. Furthermore, a block agent contained

excessively will act as a solvent, and volatile substances will increase.

As a catalyst for promoting the reaction, tertiary amine,

preferably tertiary amine having volatility is used. This is because tertiary

amine will not exert adverse effects on the environment in comparison with

organic tin, and if it has volatility, it will not remain in coated film because it

will vaporize completely during the curing process and hence it will not

spread around the environment with being included in coated film of

products.

The tertiary amine may be added in any point of time in the



subjected to chromate treatnent (Cr plating anount: 50 ng/n2 in terns of
chrone) was coated with the obtained cationic el ectrodeposition coating
conposi tion. Coating conditions werg2/@% shown in Table 1. The thickness of
the cured coating was 20 pm Table 1 Volta al80Bath tem erature (C28Curin
“tenperature (C)205ring tinme (mn.) Static Tg (C) of the cured coated film
and wei ght | oss by baking were evaluated, and the static Tg was 110C and
the wei ght |oss by baking was 9.6% It is to be noted that weight |oss by

baki g %Eﬁaggaefsetome%mm& heR W 186k ag%&wsemcrefaaso%a&bam and the

smal ue of wel ght '10ss by ba I ng means e small anmount of outgas.

T '180T oevanalfs ETRHLES, A6RRE AcoLPthA IR B B8t 00 65t ons
“than todar thadhe Gt pLEPERAF Minas, dFatRLbE aBhef ibFistiuR A o
(A M)k,

An end point of the reaction is determined by measuring the
amount of isocyanate groups remaining in the reaction mixture.
Measurement is carried out by back titration of isocyanate that has been
inactivated by excess amine with the use of hydrochloric acid aqueous
solution. Then, the reaction is terminated when the ratio of remaining
1socyanate groups is less than 1%.

Adding amount of tertiary amine is 0.01 to 5% by weight,
preferably 0.1 to 1% by weight with respect to isocyanates. If the adding
amount is less than 0.01% by weight, catalytic effect will not appear, and if
the adding amount is more than 5% by weight, vaporizing substances will
increase.

Boiling point of the tertiary amine is 50 to 300°C, preferably 80 to
220°C. If the boiling point is less than 50°C, volatility is so high that it will
vaporize during the reaction course, and thus the effect as a catalyst is
insufficient.

Concrete examples of tertiary amine include aliphatic tertiary
amines such as N-methyldiethylamine, N,N-dimethylisopropylamine, tri-n-
ethylamine, tri-n-butylamine, tri-n-hexylamine, N,N-diethylcyclohexylamine,
N,N-diethylbutylamine, N,N-dimethyloctylamine and N,N-
dimethylpropargylamine; alicyclic tertiary amines such as 1,4-

diazabicyclo[2.2.2]octane, 1,8-diazabicyclo[5.4.0lundecene and 1,5-



Wei ght | oss by baking was cal cul ated according to the cal cul ation
~expression of Fornula 1 after executing the followi ng steps: (1) Precisely
wei gh the test panel (A). (2) Perfong®®el ectrodeposition coating on the test
panel . (3) After washing with water, dry the obtained wet coating at 105C
“for 3 hours. (4) After cooling to the roomtenperature in a desiccator,
precisely weigh (B). (5) Perform baking on the el ectrodeposition-coated
test panel. (6) After cooling to the roomtenperature in the desiccator,

preci sel dla%l%ﬂ %16@ 3 é)?%oﬁcféceﬁe(&oﬁf)dﬁ&eﬁﬂary anfifeWREER! 'aB NPN-epresent s

\Q/e:cght A represents wei ght of test panel p
and C 1 Z%%%%téﬁf&%%@%ﬁﬂ%ﬁ Y N AR i S VL e
of the velghk hass. i Dol ks By &Bresfh@eas&@% DRy 1iiRkhe VRt e 5P 2y

test (e |on rest stance

and the like. Particularly preferred tertiary amines are aliphatic tertiary
amines.

In order to adjust curability of the binder component, a usual
urethane cleavage catalyst may be contained in the cationic
electrodeposition coating composition according to the present invention.
However, in coating electronic parts, it is preferred not to use tin compounds
such as dibutyltindilaurate and dibutyltinoxide which easily vaporize from
the coated film in order to prevent quality of the electronic parts from being
deteriorated. Furthermore, it is preferred not to use such a compound that
will remain in cured coated film after curing process and gradually vaporize
since such a compound will increase the amount of outgas of the cured coated
film.

Preferably, the cationic electrodeposition coating composition for
electronic parts according to the present invention contains an organic zinc
compound. Zinc ion functions as a curing catalyst for the curing system
consisting of an epoxy resin and a blocked isocyanate, and will not vaporize
from the coated film to deteriorate quality of the electronic parts as is the
case of organic tin compounds remaining in the cured coated film.

The organic zinc compound may be introduced as a part of
neutralizer or as pigment into the coating composition. The neutralizer
means a component which binds to a cationic group included in the

cationized resin to form a salt, thereby making the cationized resin



22127 was conducted for the coated fil mobtained in the above, and filiform

rust wdth fromthe cut portion was 3.4 mm The salt water spray test was
“conducted in the follow ng manner. A4gross cut reaching to the base was
made on the coated panel having a cured coating using a knife, and 5% salt
“water was sprayed on the surface of the coated filin at 35C for 100 hours.
Thereafter, the coated fil mwas eval uated based on maxi rum wi dth of one
side (mm) of peeled portion of the coated filmfromthe cut portion.

Exanpl e &SFE ledh! M afledimeMyme! ect rodeposi tion coating conmposition A
cationic etectrodeposition coating conposition was prepared in the sane

in Ex le 1 ent ' t f
The bl ocked i socyains Baft ot Y HABkAE EREack it AnTIAbAE 580 D 00 O o
t he bl d i t ' t .of Producti 3 d th
bl ocked FEOEYAREIBoR.  AaiEgERRSE AR yid TS PReTARNS e T o o3
ol cct r ouBHE BMOPBRA o C R ASBRABEITh e ARELe A Ct BECPRHERBY 1 on coati ng
iti dint .in Exanmple 1 and | uat ed
except that 85 ph ESARACEIONGVICN: hib YRR RO O HPEERHEIHA ot RATHSH exampl o

2 was used alone in place of the conbination of the bl ocked isocyanate
curing agpatingonppesition i prefershly an the ¢emeqndration pEnot assphantd® curing
agent produce in Production exanple 3. The evaluated results are shown in
Tabl e 3 ppmb. TAHecamoudb opzinathereinemenans ancamowst of7ziRe épdexns ofimetakat i oni ¢
el ectrodeposition coating conposition A cationic el ectrodeposition coating
conposi tiomrather thapesmgoundt hH therencemtrationf zindioannl thekoatidgeval uat ed
except that 105 parts of bl ocked isocyanate curing agent of Production
exanpl e contpssitisads dssrthanrboppme cofaltility cvhie cvatedfilmfmhajpbe bl ocked
i socyanate curing agent of Production exanple 2 and the bl ocked isocyanate
curing agepeiopatedice in Production
Furthermore, for the cationic electrodeposition coating

composition for electronic parts according to the present invention, other

neutralizer and pigment which are commonly used may be used together.

Examples of such neutralizer to be used include inorganic acids and organic

acids such as hydrochloric acid, formic acid, acetic acid and lactic acid.

Examples of such pigment include coloring pigments such as titanium white,

carbon black and red iron oxide; extender pigments such as kaolin, talc,

aluminum silicate, calcium carbonate, mica, clay and silica; rust proof

pigments such as iron phosphate, aluminum phosphate, calcium phosphate,

aluminum tripolyphosphate, aluminum molybdate, calcium molybdate and

aluminum phosphomolybdate and the like.

When pigment is used as a component of the electrodeposition
coating composition, the pigment is generally dispersed in an aqueous

medium in high concentration to render it a paste state. This is because

since the pigment is in powder state, it is difficult to disperse the pigment
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an aqueous medium together with a pigment dispersing resin. As the
pigment dispersing resin, cationic or nonionic surfactants of low molecular
weight, cationic polymers such as modified epoxy resins having a quaternary
ammonium group and/or a tertiary sulfonium group or the like are generally
used.

After mixing these components , the mixture is dispersed until a
predetermined uniform particle size of the pigment is reached to obtain a
pigment dispersed paste. For dispersing pigment, a dispersing apparatus is
usually used. For example, a ball mill, a sand grind mill or the like are used.
Particle size of the pigment included in the pigment dispersed paste is
usually not more than 15 pm.

The cationic electrodeposition coating composition according to
the present invention may contain a component which commonly contained
in a cationic electrodeposition coating composition in an amount which 1s
commonly used, in addition to the above-mentioned binder component,
pigment component, neutralizer and the like. As such a component, gel
microparticles, viscosity adjusting agents, surfactants, antioxidants,
ultraviolet absorbers and the like can be recited, for example.

The cationic electrodeposition coating composition according to
the present invention is prepared by dispersing the aforementioned binder

component containing a blocked isocyanate curing agent and an amine
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ethylene glycol monobutyl ether, ethylene glycol monohexyl ether, propylene

glycol monoethyl ether, 3-methyl-3-methoxy butanol, diethylene glycol

monoethyl ether and diethylene glycol monobutyl ether), ketons (for example,

methylisobutylketone, cyclohexanone, isophorone and acetylacetone), esters

(for example, ethylene glycol monoethyl ether acetate and ethylene glycol

monobutyl ether acetate) and mixtures thereof. The using amount of these

solvents is about 0.01 to 25% by weight, preferably 0.05 to 15% by weight

with respect to the entire coating composition.

The amount of the curing agent is adjusted so that it reacts with
active hydrogen containing functional groups such as primary, secondary
or/and tertiary amino groups, hydroxyl groups and the like in the cationized
resin at the time of curing, thereby presenting favorable cured coated film.
Blending ratio of the blocked isocyanate curing agent and the amine

modified epoxy resin is 10/90 to 50/50, preferably 20/80 to 40/60 by solid

weight. If the blending ratio is less than 10/90, curability of the coated film
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electrodeposition coating composition, the blending amount of the pigment

dispersed paste is preferably such that the pigment does not exceed 50% by

solid weight in the cationic electrodeposition coating composition.

In the case of performing electrodeposition coating using the

cationic electrodeposition coating composition according to the present

invention, cases of a computer hard disk, parts of a magnetic recording

apparatus such as motor parts manufactured by aluminum die-casting or

magnesium die-casting are preferably used as an object to be coated. This

is because coated film obtained by using the present cationic

electrodeposition coating composition have excellent rust proof property, and

emit reduced amount of outgas which may cause failures (memory breakage

and the like) of electronic parts.

The cationic electrodeposition coating composition for electronic

parts according to the present invention does not contain organic lead and

organic tin. Therefore, there is reduced possibility of exerting adverse

effects on the environment. Furthermore, it has excellent curability, while

realizing excellent corrosion proof property of the cured coated film and

reduction in amount of outgas of the cured coated film.
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the following examples, however the present invention is not limited to these
examples. All parts and percents therein are by weight unless otherwise
indicated.
Production example 1

Synthesis of amine modified epoxy resin

950 parts of a bisphenol A epoxy resin (Epo-Tohto YD-014 available
from Tohto Kasei Co.) having an epoxy equivalent weight of 950 was put into
a reaction vessel equipped with a stirrer, a nitrogen introducing tube, a
condenser and a thermometer together with 237.5 parts of
methylisobutylketone, and heated to 100°C so as to cause them to completely
dissolve. Then, 60 parts of n-methylethanolamine and 73 parts of 73%
methyl isobutyl ketone solution of methyl isobutyl diketimine of
diethylenetriamine was added and the resultant mixture was kept at 120°C
for one hour to obtain an amine modified epoxy resin.

Production example 2

Synthesis of blocked isocyanate curing agent

In a reaction vessel equipped with a stirrer, a thermometer, a
condenser and a nitrogen introducing tube was put 222 parts of isophorone
diisocyanate and diluted with 56 parts of methyl isobutyl ketone. After
raising the temperature to 50°C, 174 parts of methyl ethyl ketoxime was
added so that the temperature did not exceed 70°C. The mixture was held
at 70°C for 1 hour until absorption of isocyanate groups substantially
disappeared as observed by infrared absorption spectrum, and then the

mixture was diluted with 43 parts of n-butanol.
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Synthesis of blocked isocyanate curing agent

1250 parts of 4,4'-diphenylmethane diisocyanate, 685 parts of methyl
isobutyl ketone and 6.25 parts of tributylamine were placed in a reaction
vessel, and heated to 60°C. To this reaction mixture 120 parts of methanol
and 173 parts of ethanol were added dropwise at a constant rate over 3 hours.
Then, 112.5 parts of trimethylolpropane and 237.5 parts of methyl isobutyl
ketone were added and the temperature was raised to 110°C, to allow them
to react for about 2 hours. After it is confirmed that absorption of
isocyanate groups in the infrared absorption spectrum had disappeared, the
reaction was terminated to obtain an objective blocked isocyanate curing
agent.

Production example 4

Preparation of pigment dispersed paste

26.9 parts of an epoxy quaternary ammonium salt type pigment
dispersing resin (solid content 49%), 2.6 parts of carbon black, 30.2 parts of
kaolin and 40.3 parts of ion exchanged water were put in a sand grind mill,
and dispersed until the particle size becomes not more than 15 pm to obtain
a lead-free pigment dispersed paste (solid content 46%).

Example 1

Preparation of cationic electrodeposition coating composition

210 parts of the amine modified epoxy resin of Production example 1,
57 parts of the blocked isocyanate curing agent of Production example 2 and
35 parts of the blocked isocyanate curing agent of Production example 3 were

mixed so as to be uniform. After neutralizing this mixture with 5 parts of
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of the pigment dispersed paste (solid content 39 parts) of Production example
4 and 332 parts of deionized water were mixed to obtain a cationic
electrodeposition coating composition.

By means of a usual electrodeposition coating apparatus, a hard
disk case made from an aluminum die-cast (aluminum die-cast having
subjected to chromate treatment (Cr plating amount: 50 mg/m? in terms of
chrome) was coated with the obtained cationic electrodeposition coating
composition. Coating conditions were as shown in Table 1. The thickness

of the cured éoating was 20 pm.

Table 1
Voltage (V) 180
Bath temperature (°C) 28
Curing temperature (°C) 205
Curing time (min.) 20

Static Tg (°C) of the cured coated film and weight loss by baking
were evaluated, and the static Tg was 110°C and the weight loss by baking
was 9.6%. It is to be noted that weight loss by baking corresponds to an
amount of outgas of cured coated film, and the small value of weight loss by
baking means the small amount of outgas.

Static Tg (°C) was measured according to the probe intrusion

method using TMA-100 available from Seiko Instruments Inc. Measuring
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Table 2
Ploop diameter (mm) 1
Load (g) 50
Rate of temperature raise (°C/min.) 5

Weight loss by baking was calculated according to the calculation
expression of Formula 1 after executing the following steps:
(1) Precisely weigh the test panel (A).
(2) Perform electrodeposition coating on the test panel.
(3) After washing with water, dry the obtained wet coating at 105°C
for 3 hours.
(4) After cooling to the room temperature in a desiccator, precisely
weigh (B).
(5) Perform baking on the electrodeposition-coated test panel.
(6) After cooling to the room temperature in the desiccator, precisely
weigh (C).
D%)=[1-(C-A)/(B-A)]x 100
wherein D represents weight loss by baking, A represents weight
of test panel before_lelectrodeposition, B represents weight of test panel after
drying and C represents weight of test panel after baking.
Preferably, the value of the weight loss by baking is not more than

15%.

Next, a salt water spray test (evaluation of corrosion resistance)



10" Y1f 109 ()-ML 10% r & ()-SL 109 ()-S!9S 10%munu& ()-!9S

109& () - ooop; p~pr{Y: PE: 10& 109&& ()- ! ,1109%)M & ()- !, ! 109N () -
110% & ()- !, 1109%5& ()- &109B& (dz/awrsttuuul gf [< 10&10% & ()- 105 105
105L& T 1096& ()-Z !d& 109QQ% ()- !i & 10%NV& ()- & 109%
" & () - uul umd X xzX6f [ < 10! x&S&! 10YRRE () - ! n&S&! 10%HE () - &S& 10%J

& ()-1s&S& 109" & ()-![&S&! 10965& ()- &S& 10%r V& ()-~x~yyyzzzzz{m Q
1L109& ()- 10""

was conducted for the coated film obtained in the above, and filiform rust
width from the cut portion was 3.4 mm.
The salt water spray test was conducted in the following manner.
A cross cut reaching to the base was made on the coated panel having a cured
coating using a knife, and 5% salt water was sprayed on the surface of the
coated film at 35°C for 100 hours. Thereafter, the coated film was evaluated
based on maximum width of one side (mm) of peeled portion of the coated
film from the cut portion.
Example 2
Preparation of cationic electrodeposition coating composition
A cationic electrodeposition coating composition was prepared in the
same manner as in Example 1 and evaluated except that a mixture of 42
parts of the blocked isocyanate curing agent of Production example 2 and 52
parts of the blocked isocyanate curing agent of Production example 3 was
used as the blocked isocyanate curing agent. The evaluated results are
shown in Table 3 and Table 4.
Comparative example 1
Preparation of cationic electrodeposition coating composition
A cationic electrodeposition coating composition was prepared in the
same manner as in Example 1 and evaluated except that 85 parts of block
isocyanate curing agent of Production example 2 was used alone in place of
the combination of the blocked isocyanate curing agent of Production
example 2 and the blocked isocyanate curing agent produce in Production
example 3. The evaluated results are shown in Table 3 and Table 4.

Comparative example 2
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AVUL 1Y Preparation of cationic electrodeposition coating composition
A cationic electrodeposition coating composition was prepared in the
same manner as in Example 1 and evaluated except that 105 parts of
blocked isocyanate curing agent of Production example 3 was used alone in
place of the combination of the blocked isocyanate curing agent of Production

example 2 and the blocked isocyanate curing agent produce in Production

example 3. The evaluated results are shown in Table 3 and Table 4.

Table 3
Example No. Static Tg (°C) Weight loss by baking (%)
1 110 9.6
2 113 7.6
Comparative example 1 94 10.5
Comparative example 2 87 7.0

Table 4
Example No. filiform rust width from cut portion (mm)
1 3.4
2 3.2
Comparative example 1 3.6
Comparative example 2 3.3

It was confirmed from the results of the above Examples that
when a mixture of blocked alicyclic isocyanate and blocked isocyanate having
aromatic ring is used as a curing agent of a cationic electrodeposition coating
composition, it is possible to obtain a cured coating having a static Tg of not
less than 100°C and causing a reduced amount of outgas, while keeping

corrosion resistance comparable to that obtained by the conventional cationic
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the amine modified epoxy resin is an amine modified

polyphenolpolyglycidyl ether type epoxy resin,

the blocked isocyanate curing agent is a mixture of the blocked

isocyanate

1socyanate

that is obtained by blocking alicyclic isocyanates and the blocked

that is obtained by blocking isocyanates having aromatic ring,

the coating composition substantially does not contain lead and tin.

2.

The cationic electrodeposition coating composition for electronic

parts according to claim 1, wherein said blocked isocyanate curing agent is a

mixture of the blocked isocyanate that is obtained by blocking alicyclic

isocyanates with oxime and the blocked isocyanate that is obtained by

blocking isocyanates having aromatic ring with lower alcohol.

3.

The cationic electrodeposition coating composition for electronic

parts according to claim 1 or 2, wherein said blocked isocyanate that is

obtained by blocking alicyclic isocyanates is that obtained by blocking

isophorone diisocyanate with methyl ethyl ketoxime.

4.

The cationic electrodeposition coating composition for electronic

parts according to any one of claims 1 to 3, wherein ratio of said blocked

isocyanate

that is obtained by blocking alicyclic isocyanates and said blocked

isocyanate that is obtained by blocking isocyanates having aromatic ring is

50/50 to 95/5 by solid weight.

5.

The cationic electrodeposition coating composition for electronic
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40/60 by solid wight.

6. The cationic electrodeposition coating composition for electronic
parts according to any one of claims 1 to 5, wherein concentration of zinc ion
in the coating composition is not less than 50 ppm.

7. The cationic electrodeposition coating composition for electronic

parts according to claim 1, wherein an object to be coated is a computer hard

disk case made of aluminum die-casting or magnesium die-casting.



