’ ' NSC-P712 - 1 - DESCRI PTI ON BONDI NG USE SURFACE- COATED
ELECTRI CAL STEEL SHEET S TECHNI CAL FI ELD The present
invention relates to a surface-coated electrical NSC-P712
steel sheet for bonding by heati ng-and/or pressing
after punching or shearing. BACKGROUND ART 10 In
general, when using electrical steel sheet for
putting together a stacked OC®SERIPTIONOtOr,
transfornmer, etc., it is sheared or punched to obtain
core units which are then stacked and fastened
t oget her BOWDINIGUEG RFAICES JF RI,EARRI AT
After this, the core |s 15 sent to the next process
such as assenbly of the winding coil. As the nethod

> of fastenTHGENISAIcKedFdore, there is the nethod of

coati ng tﬁ@leswrfe%“e%toﬁntv@%ti%arei'%s K6 aaréurface coated

i nsulation filmcalled an dheglv coati n

i BLEFES Laao eSS bt a0 T AR oY) die s ang/ o
pgncbm&gshm@ sieRir @mm@hdm@eﬁun@mEaxakqgklng t hem
then pre ng themto obtain the fastened
core, %%g%%ﬁﬁﬂ@gﬁ?@%% core free of thermal strain

10 and necharinc glensinedi,n wivest sisiad @laatriggldistedls sheet for
obt ai ﬂ%@l{l@zio-géeth%qh%s' \ﬁﬁlc(k%%t IRFNBF 1P @filolS @hnsformer,

adhe rve ffastening the core and to act as ‘an
i nsuk&€Ci-ng ikodts Feearedred ownchied S ahtadn gpre units which

el eclileCalh o3t %@acﬂé%eta’ndblftastte'ﬁ“édort%'éﬂeés HP s 19erRd,
necessary for an adhesive and the properties,
consFaeked Ine¥edSAng f Bongd tighs Ait&t-i A B85 dddgmghe core is

15 of t egedre t@ORheANSLO i cadd st Beief @lse asaMbIst ic@twte winding
technol.agy i s sought. For exanple, as a property of
an a ﬁé i‘'ve, softness is considered good in order to
easi |y aclisewtea mertibfodr mfbdiaditieg isigatee s tetkes dagre anchere is
| nsul, '&%t%%%t 919 c a3 ggt%%ats' c% %efttt eﬁi sheet by

that the surtace i s not ratche When punc
sheegn imsgleddenudiily crlderemn e‘f@ddxﬂﬁésiievé:mnqi‘

20 Nave cRrlbak ;bR LioHldivienclls LABEIHARR fep ath%i/fdiat;ﬁ%ssmg,

so as to_enabl’e strong adhesi veness of core unlts
an | REOCRLNGg theo &y RER GOy & 4Sow SESHINY | l'yam' then
for pReBbkdng BGd Meating them to obtain the fastened core,

whereby a stacked core free of thermal strain and

mechanical strain and superior in rigidity is obtained.

} 25 The adhesive coating has to act as an adhesive for
fastening the core and to act as an insulating coating
formed on the surface of the electrical steel sheet, but
the properties considered necessary for an adhesive and
the properties considered necessary for an insulating

30 coating often are contradictory and therefore
sophisticated technology is sought. For example, as a
property of an adhesive, softness is considered good in
order to easily achieve a uniform bonding state, while
for an insulating coating, a hard coating is better so

35 that the surface is not scratched when punching the sheet
into core units. Further, an adhesive should have a high
wettability of the surface to be coated so as to enable
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corrosion resistance. To satisfy these contradictory

requi red properties, 5 Japanese Unexam ned Patent

Publ i cati on (Kokai) No. 6- 182296 proposes the

technol ogy of uniformy coating tthe surface of stee

sheet with a m xed solution mainly conprised of an

acrylic nodified epoxy resin enmulsion containing a

| at estroug rRghegavenasd tifecdrakiung tist, tmtamrllinsulating

! nco?BO%t:L%gSts% ?A%v%t %b'lo'v} % Q';tathAiQJ. ))reaftéye%adlntaldnlng the

sol u coat’ing I'CI'éncy i's goo
a bon@mm951@@er@@nﬁ&@@C@oated steel sheet Mﬁth a good

abi ity tag esatﬁts?.ggqi.hﬁsl ORG el Ry sl a;meperties,

[ 3iRRe:
t echnol ogy descrl apanese Unexarmi ned 15 P
Publ Terenese Korxiapnined Saterio@ubddwardon takal hde-

the @@Q@Q%mptrl'c‘%bs\é@e%h%t %@h%lwye dﬂﬂdﬁ%ﬂp&idg&ng the
and pressing them fqr fastenin it was dlfflcult t 0,

bond SUFKECEn O teglt Sh8& oM itHhe & SrixSshiSaLutARR Bainly
the cb&b&ﬁ]‘se@ublfn@na@eﬁtyllm:cImdﬁﬁcfﬂeai axjman;ce:esm emulsion

h Iy 20 t.ed th_t.h d tq t
hoat PG P B & TRE BYa bl aoe) ff qeflnd it so an
heat ingooaledd thateadmbsi \se:abadmuygsnfortrtehe:m&ﬁrwes solution
of tgg %%r% u@%EScE%tlh %&@fﬁfﬂﬁ )g?gé and a bondlng
a epo Uri

Si nmu gousl y the epoxy resin an ng agent
to r 886t syfacericegteso sseedt ishestt pd ths ac gdasy ability to be

reaCEh@&e@F%CQ%ﬂ%dtﬁﬁéth%'H%ﬂdlﬁ&wance and the
entire surfaces of the _steel_ sheets were not bonde

Since the @nﬁlﬁet§GPP8&Q§YdﬁeFﬁ§ |1Qn%ﬁ&%9%&§594ﬁﬁamlned

bonded tamnd \Patlblléit:laQﬂ%nOQKWaG.d iN®.t [ge- 18P 65t rmmﬁdfero,f there
t he steel sheet

aII f ast ened st at.
30" cBRSGHEn PEFBBER SRR NS0 ORI FElT: NOiLts dnd heating
occuened prefsiseng waemt Iferprf(aksltemml@at Jithmacmrchﬁmmuﬂ.t to bond

fall .ggay ﬁ-.]tl‘i-‘ér sig rBb O%@“%tf' %eorco‘é%“'u%ﬁ%co%atac P &he

of abnor Vi b nduring rotationin a
Ther ébbeat Iaydngs egenéxamcd@aiadatl@ntadv@mqec athmcaslsly

(K°k§le)ac|¥%d 119.1:%4%%36 %&9‘ RS nt MR %@Wé)%éﬁlng to cure

n1X|ng resin curing agent into a res
conpd PtFGﬁtléﬁﬁaﬁﬁédeFdé§ﬁérPPFC&H%M?%?*%%? caused the

acrybdtebased cb@&llngandme&%y smslara:e@n%fw&}ﬁeng:dﬂte units to
pe I(t%mmrm anthmc S| M|onrate

oF "t ABEFETLY A5 aueer ardasintd Sosce i dS el o in and
makespbulyl csurihgceageonditeg repossifiore qurltd%t Schesometimes the

adheéh%?nﬁoég%%Qioﬂfp&g%eihgﬁ ﬁgy%yélly in advance and the
entire surfaces of the steel sheets were not bonded.
Since the entire surfaces of the steel sheets were not
bonded and variations occurred in the bond strength of
the steel sheets in the partially fastened state and
consequently parts with weak bond strengths occurred,
there was the problem that the core would fall apart
during production or would become a cause of abnormal
vibration during rotation in a motor etc.

Therefore, Japanese Unexamined Patent Publication
(Kokai) No. 10-343276 discloses the technology of mixing
an epoxy resin curing agent into a resin composition
obtained by esterification of an acrylic-based resin and
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5 surfaces nelt and interm x, then a curing reaction
of the resin conposition proceeds. In recent years,
along with the rise in interest over globa

envi ronmental issues, higher effigciency has been
strongly sought from notors and transforners To 10

i mprove the efficiency of motors and transformers, an

i Inrpr @p@&gp&-e@flnt h@dsm&qnfga&.w e&fastgﬁte f&f the
elecirica

E as
bt CHRESE LoP g, SERFE A6 Taangeten o 331% ha¥is fmesition 80
bei ngo denditdedhikowerdino luigyh rakest dullolsagyface bonding

d t, I t
descpbBsdsha 1R 13a3nene WamaTaed Saligle RSk sheet
pr obbemrfeteshaeditf ﬁmdulmy.ermmomﬂnemgat lratreimg rzeaction of the
surfages 10t o853 5 80U RIS e ﬁhgalned when neki ng the

adhesive coatings thinner. at is, in_general,
el ect ri cafNsFEERNEh¥EBTE0atd@ND Fitilt hhen Iddeedindnterest

CO&tbGQr'%lB%H@'Eﬁvﬁ@%hﬁ@n%@ﬂc&ﬁkub% ahﬂ&ﬂéﬂ“&%%idﬁeﬁ%y has
to 8 Vm conpared w he thi ckness of about

pm oPe&h ﬁﬁSP@&HVcPS’P@Qﬁl TRy S toxsuRG g a”c?tféﬁ“i?grs

coat ¢fip@bveo Iﬁﬁél efifed ienhegt LIfC aloteiree Ianah Q;Qtan sltrmers, an
reason i s that thlckne i.s snall thereﬁﬁléor

be 25™BAPYS™MRBE SSnFE’& Pﬁ’&% BRE LIPS BRI P
flneelsqmtacelreteeﬂ shebtaaswmeﬂlromedwyﬂiﬂnunﬁ;the

caus li t he steel ,sheet and therefore

Chor ERiERRss By pafleR]ten bRRs MR ol NESEAIEn ¢ g is being
bondgdmenhtied. Th@w&%@EQC%1&%U&h%e%%c%hdﬁdaﬁ diratibed in

whi |l e 30 nat ur.al I% ndi ng on t%ﬁ .settings_of the

Mol SaBanter. bRektninea Pateng pybidconiod anAd) No. 10-

di ff anengé,( Reawps leeatrwedn thhe khghestobiemiofaruhe dlfficulty

Ther aPoPanakngo e BRECRECRIEEtsp GE [ERoLory dits remained
di f f whencmakingetiher edhekige C@H&uh@bl&hpMamawenon

occurringe £ Ehe gh glaesy | %1e§:‘€%'1ca13 stt'é%tl "¥He|eec %oated

relatlvely g Bon tren th
measHithganrhadberdvet F@ﬁgtlngu§|8nglssl|ar1§bfe00@r¢@& §h1tqke1y to a

strepgiBihBsknBeds! 6l bO(nPUShEAZLAPTs LNl Ree ViThiLss of

si de sur ace en making'a sta core fa

resubbou€ventbf 2ngin afpaabli aBryihae ibevelganict aikedfinsulating
the 5 bond strength using single sheets, the problem
wil | captdag Fﬁ&Feél@&r§RGQIWPPFeéc@&ﬁC&F19ﬁé $te@degheet. The

si dergdebaces that if the thickness is smaller, there will be
parts not contacting at the surface even with fine
surface relief such as with rolling defects caused when
rolling the steel sheet and therefore there will be parts
not bonded with the parts to be bonded with.
The surface roughness of steel sheet, while
naturally depending on the settings of the rolling mill,

is about 1 to 5 um in terms of the difference (Rmax)

between the highest point and lowest peoint in a
predetermined measurement range. Therefore, a coating
thickness of at least this difference is required. A
remarkable phenomenon occurring when the thickness is
small is that while a relatively high bond strength is
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when maki ng a stacked core and in the worst case the
stacked core wll fall apart due to shock during

handl ing. 10 Further, when coating an adhesive coating
with heat resistance on an electyrical steel sheet

given an ordinary organic/inorganic m xed insulation
coating or inorganic insulating coating, it was

| ear sedutrbdt whiaa n@@hh@mn\gotﬂh@ beade st @S asiridasingle

f Li he .15 ordi .

nsUFBPERY CBREI A6 RE Tha TuitB Fieat SLPCUNAL ApRFT the

t he botadketr endeh shaiflaiceg whas tedimg egystawkeadduningfalls. As
the h”&@%ﬂ?k SLLERS 1¢f 3k g §9§%1e%%%qt ?Ué%“&q ‘tests of the

met hods "have 'been di sclose suggeste
now. bPod examposh JspadeSengiex Shesss ,2¢matpmqblem will arise

Publ i gati enebKgkak) wha1 6€cad3Gl heClsieked QCW (B Eace

for using an epoxy resin composition characterlzed b

| ncl HBPRQUBKAREC A ALECHEdn COBR, ABF Wik [Fhen WALALs Case 'the

trangthtRaedt egper gidne a0l =pachi dder @VMsHVR AL E
pres ntgﬁn the system Wth this adhesive 25 coati ng,

heat &Plnce with respect to a rise in tenperature

due to geRarahean @hehonbatin@eah lastheadwier esbatsimgravith heat

the [ S K t.or_,Qr . :
§F§§%§?ﬁ?%h§gigﬁ }lon%&eggr%tg%l sq:%tsglven an ordl?ary

publ praenoa/isnabkadct nd xiedatinsadiastione ¢ oed iRy 0yl dnorganic

and EHEE@SELE c%gtﬁgge g%lw%%rq 2rhede n=8duGRA problem would

However , echno i scl ose i'n Japanese
UnexﬁﬁWﬁ§émP§téﬁﬁopéﬁpﬁéapﬁoﬁeekémﬁlPcﬁyrqﬁﬂgﬂPﬁQFQQP the

t echpehogy roxiheuBhy ingetatiingt ahas tdke e cffiRE] tteel
reducb g the .in ernal Stress i % iﬁ resin, but
doesS8§%hofEnt e Hngns§5ﬁ@§| etad Pﬁé requiring
propertle?30£echbmog§ &?hesewacan@ the gmﬁdﬁﬂdﬂu$tress of an
coating.o n.._electrica eet n is

SO kBPxg, r8Ring; FRkioha, nekRBuss BaTh Bakn 21lthosed and
resi stggeetaddupl gokiidg noweqﬁmeéxlampémadheane@e Unexamined

coat 0 a aR ~a 11V
oy ot BllepE R FRR pR RRORAR 7R 224038 AugeAld:
var i 88ShBRpEEYNERLSUEARY @Ps EBPEYedeERAA! mmp@%tc}tﬂnem

oCCUERadHetbeiseat bpgiakluadhgsbueteealiate 0F YR 1¥mer with

thin co§ ng. thi ckness and
ass tran51tlon temperature not reaching room

[
s
temperature present in the system. With this adhesive
coating, heat resistance with respect to a rise in
temperature due to generation of Joule's heat is regquired
since the sheet is used as a core for a motor or
transformer. The invention described in this publication
enables the heat resistance to be held and further the
internal stress to be reduced.

However, the technology disclosed in Japanese
Unexamined Patent Publication (Kokai) No. 62-50361 is
technology extremely useful iﬁ terms of the effect of
reducing the internal stress in an epoxy resin, but does
not envision an adhesive coating requiring properties of
both an adhesive and the insulating coating of an
electrical steel sheet and is not technology satisfying
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that the so-called "internal stress" is |large and
di scovered that it could be solved by reducing the 10
internal stress of the adhesive coating. The inventors
found a discovery for reducing_tRe_ internal stress of
an adhesi ve coating, discovered an adhesive coating
i nproving the bond strength in the direction pushing
aparthéhprbpadedesubEaeeﬁr@%1@@hQ@b&%tﬂid@xﬁdduﬁiddking
the case.of .a e togprevent a_dro

u

Lhe EERE:EPAORYL ARWAEHSFOVE: RG Sk 10HLP Mas QA Problens as

coat amgadhdsitiencbatiingg an adhesive coating on it and

t her eby CBEB& ggREhSFp&§§?ﬁ&Ibﬁventlon That is, the

present |nven 'St the 20 follomnng
(1) An eI@bErﬂDHEnsoeelesnegedhaM|wgramustexpﬂﬁmmants and

an '@§Qé8§é9?dcQﬂ%hnghgéhbgbhgggo g%ﬁ%@'ﬁh%thycoatlng an

heatin pr essi ng, - sal
sur f a¢Regb¥eefCaLéBTr LBaFaseelf §hé@tc@ﬁ3ﬂ@@téM¥9&anﬁ and

thattﬁ@tdtﬁ@aﬁbn@alZEdC@HﬁEEQQElaS@ké%@“e1@fIﬂléﬂ“@ﬁ&
resin, or

poxy I n_havin | ass
{rarQiSr RSt et ERafirk pepfdoPeasel s’ ploceanF ing the
epoxyntesnalcstregsagénthanddhashveubaheln@olyner
havi ng a t ndi_n
use sgrfaggéc%é% rngl ? 88°%§6Y %8%tﬁ§§%ﬁﬁn the
forthntergal, Sthasacoéraneddhasthatcbh&mﬁg, dfissmivéered an

pa”é&HéQi@epebé:E‘ih?:r ép&,mgﬁgﬁe bbbk étg‘%?glt%g i %he

sur f ace- coat ed ec sheet
(1), dEpaehierrPushing epartsshe bpadedcsuatacss pferdhesive

Is afoaeiNysCiRagRe £EB8ENof38 tALnArRaRdibRd akie to ﬁrevent a
urfgce cpated el ectric steel sheet as set fort

(1), 9%PRr ¥Rt BRezRAnBySEBRRGFRI WheR fpameggpgrp§u@§ insulating
me|g@@aein@hanaatheﬁutatﬁlﬁglaﬁeadwbbﬂve Goatesedh i® and

100 by we resin. A bondi ng

use su?¥§%% %%3?%3£33e5%F|35 anVSHEéP%as set

forth |n THat mharahEepreedntnlnhentiandhaepasy1tssgnst the
% e gy an esterification reaction 5 with an

acry |c ased resin in advance. (6) A bonding use

surface- cbhl etinepbettréaplssterl sheet heviag Portlsi surface

any melﬁéuiéﬁlhe &éétlnﬁhéﬁﬁﬁb@ﬁhﬁﬁdbbﬂthéﬁ.ﬂS} by heating
electré? st eel ;sheet f{ornmed
or pressing, said bondlng use surface-coated
electrical steel sheet characterized in that said coating
comprises a mixture of an epoxy resin or modified epoxy
resin having a glass transition temperature (Tg) of 80°C
to 150°C and an epoxy resin curing agent and particulate
polymer having a particle size of 0.01 to 0.5 um.

{(2) A bonding use surface-coated electrical steel
sheet as set forth in (1), characterized in that the Tg
of said particulate polymer is 10°C to 80°C .

(3) A bonding use surface-coated electrical steel
sheet as set forth in (1), characterized in that said
particulate polymer is an acrylic-based resin.

(4) A bonding use surface-coated electric steel
sheet as set forth in (1), characterized by containing 1
to 30 parts by weight of the particulate polymer with
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its surface with an organi c/inorganic m xed insul ating
10 coating or an inorganic insulating coating is
formed with an insulating coating having bondability
conprised of an epoxy resin or_ npdified epoxy resin
and an epoxy resin curing agent and particul ate

pol ynmer dispersed therein. BRI EF DESCRI'PTI ON OF

DRA\é\_EH_Eﬁea;Q Ebglob gig\tﬁtﬁdv:iyew&éi@‘hﬂ kef hd aggoxy resin.

condi tion erved under scanni ct.r

i croscopz,s)o?’ %’ T 458 S gcaiﬁ?t':ﬂc%etc?cg rl‘oﬁlrf‘gal steel

sanpbheeheabss@&c&mdﬁmg1mo(1nheqMarauﬁenﬂhgﬂnnnnthat said
and .pri.aor _ard{. A to 2

S pREk 295 B 3 MLl vy o, B A (B don

kgf/wmﬁhxaﬁoanrwauesbaﬂaawrqmﬂﬁ(mnnadquﬂﬂh apart

tests at a rat.ur,

recoverlng g % %%égagﬁeu%paﬁﬁlﬁﬁgeig%aeadrgzégkﬁfcal steel

gi veshaetonsepetalforitbwisf aaypedie wf tidst tarethod used

as 08&a95c¥€%1§%ﬁh€%§t%%E E%a%Q@%F¥Yté¥ RUYW, gAvet formed on
strengt and a conceptual view 0 ush apart test

met hoBEnEWFY 268V Wdd B XGRS KidGefixed insulating

I nvesbheting baclnl S.nawr@atrﬂi@d J.@stuﬂm.ﬂgemﬁﬁtlﬂfg tihe formed with
peeling.s

t sheet
ondBl b SR 23RS 08 EBaPAYg T o g T ed of an
t est epexhod;asuneoert eeldﬁd&dhe@toxgrr aatsin dm‘cbram OBIXY resin

t he h r 85 .
itse {'& ]tcePtet %]nﬁ %{%%ttel,c ?n‘gﬁ%l%ﬁ%egpaﬁqerem'
t est nethBBIEFh@Eﬁp@ﬂiﬂﬂﬁw @E @ﬁ@ﬂlwﬁkets are

stacked apdgfagt giedsSoilhR &ff @M Hride %cﬁ-ﬁiltlons,

sheets are kept to a minimym and the properties of the

35 bBHﬁFﬁg‘jeF}eH‘Bg% Ga i CHENANGs S CEFAN FLSF O SEPE M Ponded
FOR SARRXENG GHEaIHEdlNYENBhGNn%e@@MpEENEHééﬂB according to

CrooghIoEL kRl MRVSHLET B0 T RER WY (. 1)
it ipunnbedssaty ham thé emoswapem ibyorhetatel mp dirfd /et
POk EThE BIVSoLIE SPALY UoBih:CHT bR0naHERE S dney

spec Jrgani'C resin &8s Bt
in tperfangengopuehoapmtotsssl;m @atspmds@carlm telmpémé:ure and

ePOXYhERSER nH?Q%IE@gBQ%rBﬁ %%H %&%%@Hn.e%?%fﬁnthe samples.

particul ar é is O avin
gl ass trAASit PoAIgEENE FP@Flettué‘f Yiderh@iof 8??@3{1619 test

150GnetBodOukkduiad, opechber by me@hiodls FHoromdasinement of bond
tenpgggggaghbgagr% conceptual view of a push apart test
method newly devised for working the present invention.
Each is a method of measurement of the peeling strength
which peels apart steel sheets bonded by an adhesive
coating, but with the peeling test methed, the steel
sheet greatly deforms, so the effects of the properties
of the steel sheet itself are extremely large, while with
the push apart test method, the plurality of steel sheets
are stacked and fastened so the effects of the steel
sheets are kept to a minimum and the properties of the
bonding members can be closely evaluated.
BEST MODE FOR CARRYING OUT THE INVENTION
Below, specific embodiments for working the present
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the curing reaction, and has at | east one epoxy group
on an average in the nononer, but it preferably has
an epoxy equivalent of 100 to 5000. Specifically,
there is a bisphenol A F, and_AQ 15 type, phenolic
novol ak type, ortho-cresol novol ak type, phenol-based
compound nodi fied type, etc. One having an aromatic
ringigsyeHetivhewin it e ré&@qra&rndds preferred. In the

t f .t t bl
ioe not oy iaiRepgeptiog AL (HE ATesSp0MANN A it is

epoxyecessaryTltaametth@d e@fomyodiefswnngaxt rtmeemwmf:reasmpoxy :
isn r I s

use SsRBC e Thsterel EogAl i o Y, Rtk dpesi £
bondenganari masmopparm@é.e\m oif tah@ae:pta@legrsomﬁ atn tthe range
epox si.n hydr ox rqup at the side

chai%f 50tn Ba r ﬁpap %ﬁgsgﬁhéﬁl g "coating is

pref er abl yhenepower-estihe ugled N6 teRCiHrdtedt tiredRPOh is not

resin wl il ee , after the resin conponents nelt
so aBAF hCHYAFLYediMGERE SBn 1056, % Mot 006 difkiyila @ glass

reSIﬂrﬁﬁﬁﬁll’.h.&ﬁdp@ﬁ.n&n(E‘@()X)aftl’eﬁ‘Slclmﬁ’m@l fdfe@odNc ad 150°C, is
acryilc based_r n an 3 sterlflcatlo& react.i.on

is pref8ran BT® rfaﬁ’éya@f’% Bhe QEPEBLY ERIPYE G g, before
abovehenodrﬁngdrepokyonesand dapolarndeasft angolepoy Ggroup on

”Unogﬁravbﬁﬁégdhﬂgtﬂecgb léaF%%plﬁpgk@fgfgifyZﬁ?iﬂan epoxy

pol ynmer is y, 1t s conpri's
Ieas?QBﬁéaéSnﬁDﬁénéPUsépeépéﬁ «from al kyl esters,

hydr oxyal Bﬁbc@i&@&&ly,a'ﬁﬂeﬂehi@r meblpﬂe%@ld@ﬁ fo &hd AD
a, R- et hyl enj saturatga car boxylic _ ac

o p. EYREY cRPENGIIG: APYPIA EHERer °rﬁ£’\ﬂ‘ﬁ§e§°3ar“&8ﬁ?15ﬁ}% type,
gr oupheaoll-baseyr enepbasdd moddfliednyprsr edied ©ae beving an

theoatSflaRlcoPalin SeEBRTukE” oot Ryanostned; gy et erea.
radi cal pﬁhynheizaatdnginEtkQEOPreasnwhandqﬂiqast@m is
o8sPpeEhybeke HRgabY t%ﬂ ebd %% % a%u% used a

0 oh Far 2o ghes

e present invention,
acrme@lﬁéBd @§P§Vsr€ﬁéﬂhyﬂh&cmﬁﬁapd Ofeﬂﬁﬂlﬂﬁﬂﬂﬂ &he epoxy

| Sopr@pYh ﬁgrﬁbﬁtEark&@ﬁ@%%hyaQ&%h%b% But0 iRUL possible to
acrylate, n-anyl  acr exyl acrylate, isoocty

acr yP8ged ﬁpﬁﬁﬁﬁFcaéﬁyﬁéﬂéueﬁﬁtﬁS?VQtHFIth&bﬂﬂlétghaln or
et hoxyrtbyy aatybatsecoapeuhylbbwhxh adey ledoxy &roup at the

ethyé88§¥lrggaxl%ermlnaiy a%r&&%&gl %&%u %thhe side chain.
In particular, the adhesive coating is preferably one
where the curing reaction of the epoxy resin will proceed
after the resin components melt, so as the modified form,
an acrylic modified epoxy resin comprised of an epoxy
resin modified by an acrylic-based resin in an
esterification reaction is preferable.

As the acrylic-based resin used for the above
modified epoxy resin, a polymer of a polymeric monomer
including a carboxyl group containing vinyl polymer is
suitable. Specifically, it is comprised at least one
monomer selected from alkyl esters, hydroxyalkyl esters,

and N-hydroxyalkylamides of an q,f-ethylenic unsaturated
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met hacrylic acid esters (nethyl nethacrylate, ethyl 15
nmet hacryl ate, propyl nethacrylate, isobutyl

nmet hacryl ate, n-butyl nethacrylate, n-anyl

met hacryl ate, n-hexyl nmethacryl g e, decyloctyl

nmet hacryl ate, 2-ethyl hexyl nethacrylate, decyl

nmet hacryl ate, etc.) AS the hydroxyal kyl ester of an

a, p- S%Qléla%ﬂ'ﬁcz‘%c‘i atyr ﬁ{%d elct%éﬁ 'd G %%t%r’\iﬁdylr%?nomer

exa ere are

nmet hhavyhgrnade,arlls}oxlyllu@xygm.nlyl aaxr.iysl a;r'nyctee,ne ~based vinyl

N- bu h acryl . :

N O BONFBE A RoRP Y AT e A0 ling, copolymeracion

i nvenfi anmixtuire prfefcéue@lel ént @nzsmgamlum@celtvelréasxsm an
typeoeh; ARRg ”?%dﬁ%qu?QQX%% zé%ioﬁ“%ﬁﬁ%f&ébfﬂhy'e”'c

unsaturate car boxyl i MONONer s. , as an
a,p-ethyles|¢hensakyﬂa96¢e¢aDEOﬁw|a}&mﬂﬂhmﬁﬁnmnﬂunsaturated

havi n box .group,. f.or exa Cr aci d,
ot hABFBPRE1aE: Hoift PRl 4B SRR Gene Lnbs ki zor
aci dexampiéei, c taere, a@BOEGWWdl@CH@ldIEEmEnQZGMEﬁhyl acrylate,

L BERDLCFEF T8, TIAET oM g3V S W ase, o
styrbneylvanywla@bueneamwlb@Eleﬁmﬁnemehaami aﬂ%yﬂﬁ;e,

ment i 9889ty§5 aEQPrn ?ﬁepr ad %ttg‘i alr Pr‘l'&%eab%\é%h‘iﬁ!ﬁ@ﬁﬁ}l

group - cont a vin
partPEHV&ﬁP? IPﬁﬁ?@&etpﬁllPcrﬁﬂét&rpzeﬁﬁﬂm%hqiyl acrylate, 2-

unsagdh uﬁdan@&@maw nNdelche aea @t)él @RUP iahd
pr ef n_anmpunt .o t o 6%atebvm

th
P BeERRE T RGCt SEAF RohGEa, (Tepoi. femhapriaate, SeHy1
pr ef peabbypriiate, 3prapiil madhthydam@Iymamhuﬂyhmmethacrylate,

or of B B3EY o eReGeSuaRs P shO1 W ekl Monkory1
of tmetbpoxylagsindecyleodiyili e@t@p@xylﬁézgfn 2afettdyy lhexyl
curlﬁathac§gQ§tb0 4ely t%(actr?a.tateun%%r .800C, the

heat resistance after-bon inferior ‘and the _
heat geneAatebeahydhexwa&kydfe@¢E¢|mg amhe Jffetedhydrenic
not be wit.hstoaq e_abo e

transf or per
ho Bh8RPRGRaRoRReBERY e 5230y HRY BoRARUR Tt are v-
falIseohydeﬁeacoyéammdeprueme&hyﬂod mech agory legitdes 16
vi br e
UrangpL8Ryfbchls bbib1ah e RpR VY] nethagrygamide,
to 1200C°thBreN- substltuted acrylic- based monomers.

In the present invention, it is preferable to

include at least one type of monomer selected from the

above o,B-ethylenic unsaturated carboxylic acid monomers.

Next, as an d,pB-ethylenic unsaturated carboxylic
acid monomer having a carboxyl group, for example,
acrylic acid, methacrylic acid, maleic acid, anhydrous
maleic acid, fumaric acid, crotonic acid, itaconic acid,
¢itraconic acid, cinnamic acid, etc. may be mentioned.

As the styrene-based vinyl monomer, for example,
styrene, vinyl toluene, t-butyl styrene, etc. may be
mentioned.

In the production of the above carboxyl group
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preferable range is 110 - 1200C. This tenperature

range can reduce an internal stress of an adhesive

coating because the particul ate polynmer disperses in

an epoxy 20 resin. Next, as the partlculate pol ymer

used in the present |nvent|on |t IS possible to use

one having a particle size in the range of 0.01 pin

to OcenBEiandgakliayhopodfme?, Shdlley ntepfeiidhlarly limited
di spersed state in an epoxy resin. AS 25 the type of

t he par@teutbﬁeapﬁky#bwl&bus ugsisd uraded mondmer having the

b eS8QLpblYINLEA, 33 BPRAEIEHCS el dl] 3 Sliount of 10
pol ytar bénut &, weth r&spesautabkeﬁ $p¢éﬂfmﬁﬂdmﬁrﬁﬂpartlcularly
acryﬁkﬁféﬁébﬁ hgeLy §bew%@ry|nﬁ 32 D H MY iSation

gt 5by qzﬂ

acr¥ ethyl acryl ate, isopr acry
|sobE??Peﬁé yratés ﬁrﬁéﬁyﬁbéﬁrﬁmaﬁ@ 1ﬁﬂaﬁylPam§%ﬂQﬁ&¥lY

n- herbfggéBh teo tgogg@ml acryl ate, n-octyl
acryl ate

eth acryl ate, ethox et fyI acryl at e,
2- ethyleP?lr56¥9Pa¥€r i e géf attde §FRo{Y resin or
35 ﬁﬁbﬁh?ted ebbxykrﬁehhaGEIFrCc@Qu@ge&bGBQ En&khmmo C is
met ryl ate, et met hac pr met_.hacr t
" 108hpEpaf Frng¥h8cr§FSt§g SF§P%ﬁéFﬁa@F§F§té° nding is
n- anyhfeneohaanﬁlahe haahegyhematbdcaﬁlahe tlizner Wif driving
nEth@ﬁéy#§£8r §t€ fﬁ?h@?cﬁﬁhﬁg% P@ %g%%%tood while above

met hacryl at'e ecy acr hyl héxy
nethh@PyCatéhed§@§FlBgnbﬁﬁ9@ﬁ?l&P@ hard. pnd the bond strength

2- hyﬂé9%¥ebPVHeE@F:Y.bi‘E%1onh§96@é¥.ﬁ"s°%b Ateh A@ to the
3- hyd [oxgtutyl acryl ate hydr oxynet hyl ) et hyl

acr yY2PEAt20Ry aEokDet hjme ﬁétH&@r?Paﬁem°395y@Fo%§@@ﬁﬁ°rmer
netha@fyhdﬁ@armydpQéYBE@BYb igekhaehykabe 90 to 120°C, more

gc?ygg dro gﬁé?ogehggﬁacr3%§npye%gﬁge%g |O|ﬁ§Pﬁﬁ range

acrytan1deduubbanoxynerhyﬂ serbkaer pfaandedheadwyl icoating

aci dbegswé%me' Ba2€1du1dBLCp6100RE: a3BIMILALS i MUn®leboxy

ic ac cro onrc-ac coni ¢ “aci
C|tr§%§hnc acid, cinnamc acid, styrene, vinyl

tol uene, ﬂéxE bHEY%hétEé?ﬂ@cu@ét@nBB@?&e?DHQEBrln the present
enul si on E mer| z one step of two or nor

st ept PYBREY ALt he QP%§Fbé€eF8tésetﬁ@PehéVén9|ﬁyPart1°1e

acetgige @n Uh@ykaﬁﬁstBfeOVQQVﬁmCQBObygeﬁm ¥hBYhble to remain
acet at e- et hyl ene

stably present in a dispersed state in an epoxy resin. As
the type of the particulate polymer able to be used in
the present invention, an acrylic resin, vinyl acetate,
polyester, polyurethane, polyethylene, polypropylene,
polycarbonate, etc. are suitable.

Specifically, as an acrylic resin, there are acrylic
acid esters (methyl acrylate, ethyl acrylate, isopropyl
acrylate, isobutyl acrylate, n-butyl acrylate, n-amyl
acrylate, n-hexyl acrylate, isooctyl acrylate, n-octyl
acrylate, methoxyethyl acrylate, ethoxyethyl acrylate, 2-
ethylbutyl acrylate, 2-ethylhexyl acrylate, decyl
acrylate, etc.), methacrylic acid esters (methyl
methacrylate, ethyl methacrylate, propyl methacrylate,
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copolynmer, etc. 20 As the polyurethane, it is possible
to use one having urethane bonds in the nononer and
obtained froma chem cal reaction between an

i socyanate conpound and polyol pg polyether, for
exanpl e, one synthesized froma tolylene

di i socyanat e, di phenyl net hane-4, 4-dii socyanate, 25

hexaﬂ@bhytymemdthaaeyaﬁabe n-butyl methacrylate, n-amyl
trinet r opape- 1- soc n

ol YREPHOPERSaREr y BrERJVLS DESHABEY 12 Char ety ianaethacrylate,
di i sptyganplemethaotpdatiesoayanaye memhaum@laamd decyloctyl

pol yebbyLeng. gL ¥cob . ALY RLIRN! RS, ALXEaL OB eT

er - pofyol
pol ymethacrylate, pesslbheZPhydsexaeghgérabrydmae,
obt & asikC ' val
al conbfEoRYRESRIL Pﬁfl%@fhé IR BRey Sl Sts”
mal ePES feydrorymathy A@&bylaapgyéaa@ud2-@&ﬁy@a&®§ vl

phthﬁétﬁa@fygaténd3Lﬁ?@?b&?bheyich@tﬁﬁ@ry@%t@hehydroxypropyl
bi val ent 35 al cohol, ene ol rop I 'ene

glyc%?tha?EYﬁ9F%ne2 argeﬁwdrfxg15699Wén@eg giylate, N-
g!peryhﬁnelgh&ﬁ?lamlﬂeopﬁngﬁkhg%wQOhethh&ﬁ?&@ﬁide, N-

10 C ca e. - use e .
e YEEPNmELRPS afkiLahiRe Tt NabhFertREt iy BethgsHaenide,
to havevhipaatid| emethecrylihearcadgemafiei@. Gt ikh,t anBysirous
m I&al@fcpﬁEEHC|?uﬁé%gc'ﬁckﬁsscEﬁégﬁgcoﬁcid”‘1%%%onif acid,

ef f ect fesent invenird
t he %bhﬁaﬁgns@réﬁgdh sv@namhsnachd,csayrnge.uylmwﬂntpéuene,

not @bﬁawfdstwéhs | broyabtHe? fﬁbnbh\@r Eﬁlltltlgri%n(’fpotl%erlzed
x%ﬁre5|ns wi T bé obstructed and
Str

t@ QP?ISBEPIEEEFES OIOMPRE ﬁﬁ@BnP6P§e§ﬁscovered

that in tng aﬂbeeuuyl a@ataag therpaktkeckenyllzacatate, a
rtant actio

e VbV oeng tSRELT e PRl Boo R nk oy LBY 1, dekraer B Tny lene
S|zecopohpmextreneLy narrow range of 0.01 Mto 0.5 m

IS possLb t o Is requ
for the a egﬁseggggﬁkggﬁa§gé %gagén EE ?Ee %g h?%aPne
suncbthegc@aethgneubnndsS1exthenmbyomnrnanﬂh@btasned from a

sevesRem Q1L ﬁé&@tﬁbntBSthBhCEﬁSEségyﬁha%a EGh bﬁ%ﬁeand
are inherent limts to the size in order

t
par tPRLY AL eOF PRI ¥BERSE  LAPF ORKAPLe, One SYntheSlzed from a

tolylene diisocyanate, diphenylmethane-4,4~diisocyanate,
hexamethylene diisocyanate, trimethylpropane-l-methyl-2-
isocyano-4-carbamate, polymethylene polyphenylisocyanate,
methaxylene diisocyanate, or other isocyanate compound
and polyethylene glycol, polypropylene glyceol, polyether
triol, or other polycl or polyether.

As the polyester, it is possible to use a general
one obtained by reacting a dibasic acid and bivalent
alcohol. Specifically, as the dibasic acid, anhydrous
maleic acid, fumaric acid, adipic acid, anhydrous
phthalic acid, and isophthalic acid and, as the bivalent
alcohol, ethylene glycol, propylene glycol, diethylene
glyceol, 1,3-butylene glycol, dipropylene glycol,
neopentyl glycol, bisphenol dioxyethyl ether, etc. can be
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20 in the epoxy resin. For exanple, if adding
particulate of a particle size larger than the
coating thickness, regions fornmed by only the
particul ate woul d appear at thejiipe of coating and
dryi ng, whereby so-called "sea island structure”
coul d not be fornmed and therefore the 25 effect of the
presapeédi.nvention coul d not be obtained. Accordingly,

i ch-t neTBPt BEF TP IREe, RORNIER CERT BF Ghea BREr O

i m iedenbvian basr éoehpveasr parntdede. siikze iimvditeorsnge of

djed. th . t.h f
vor c0- 46 (RahB0008 Wi TBarhec BRAFLY Lot SrdaiCo oy §han 0-01

nor e
f b t 1
pr ef E7 41 26?2%3§°ES°¥°E§6-53?29ﬁ% Tre bR dfEaree

ponmnprusedenm bﬁetpee@enﬁln@nQQWEMthpe&hmrwMem ha®e coating

gl ass transition point, range from 10
o 808 cthi R o g aBE ARG MO Igoidt OVEL (Cods Mirarhe
100Cme19§n806E'Eﬁetﬁﬁé%thegéﬁb|mﬁhq %@“%&%@g%bééﬁﬁ?nd the
ile if over e

time of slittin
coatpﬂﬁdFQQI?EEEE it W&ﬁﬂ %%l#@weﬁﬁﬂe preferabl e | ower
5 limt ofhkthengkassrkr discbiveredokhlz dmne iRy adhexive

250C, 90C, 450C and, nd nDr prefera
i EOBF IBhe tBPRBBIL A8 FigR BB DS Gi0Y 0ds pRTsion has
700Canndmp6O€anthechebhodndf thatsbiyg usliagpar pactliatd ate

pol ygg§ HExtB% ap§S§§gE1 %99%'8% &9 %&i&%@%ﬂy %JJPEW range

epoxy resrn rcul arly™

possobl .00 nmxtdlﬂferﬂmL R&SlBSpﬁBSﬁbﬂECablﬁa&ﬁsfy the
emul sify themthen mx themo per f or,m enul si.on

bol yREPPSEELER FRISTSEr JPFC TREAPANE] L Vep Ry it

sol uti on rhecepéebh the ahnﬁlus maatnsuacepam@ @Wa&ﬁmg film
polymer. 15 As_the form the particul ate poly

genetl PYtEemepHeFhd §ﬁ&§elﬁs FP¥ELAleym HEteXen at the

hol | t

2 ol HAPRERE, Ob, BY0soh IBE° ser S AR h . ERE LR AHRRS o the

at tbezenshderded autemheppa&mhenyaabetalﬁas@@&semelformly
Furt her endi n n thg 20 affi |ty gl t.he e o ulate of
resi i) EBﬁeEPﬁég Xegrlar °£p8§§P§ sa id ASELNGFBEAS
Consadparhgcibe spassilbirigety than mhetcabhyngx¢®ssmm@ss,

pressy BEORS'@grﬂgglbﬁdoﬁﬁyt@ﬁe bR 1813k Vol dlappear at

ot her proceéessi
the time of coating and drying, whereby so-called "sea

island structure" could not be formed and therefore the
effect of the present invention could not be obtained.
Accordingly, the particle size of the particulate polymer
from which the effect of the invention can be obtained is
limited to an extremely narrow range. The inventors
studied this and as a result found that the range of more

than 0.05 pum is particularly preferable. More preferable
range is more than 0.1 pm, and the most preferable range
is 0.2 - 0.4 pm.

The particulate polymer used in the present
invention preferably has a glass transition point in the
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bondabil ity of the epoxy resin and particul ate pol yner
25 woul d give a better processability, so there is no
probl em even if a clear appearance is not exhibited.

As the amount of addition of the;particulate polynmer,
1to 30 parts by weight with respect to 100 parts by
wei ght of the epoxy resin is suitable. If less 30 than

1 pathtnby Weioghtlo thaefded. af the rg"lwttramemdrorpomt is

2001 SRBFathER G0 brrediif CAARMGRS 1 (S3H i Fe damaged at
pol yrae edsiel ybfotsdu.rts:m@d dxi lpdaenrdlﬂmmdlwmgl.e e aEaxyB0°C, the
resl BeRtihg0 ;309011300 J N Ahe BIRSeN IR, NN S over

one n cau eeoxy resinto cur
t he damingofeddte @lass stramnsddilop hedritey ane anore than 25°¢C,

pfedgsegﬂlQ%dctgmae%%“%Ye P §io/e éﬁér%ﬂl é% limit of

acid anhydr 1 de base curing dgents

pht h&PEc 94858, tTIRESAPLPTo FIRLAEISa P& Sa B AF 70 C and 65°C.

tetrahydrqm@tﬁg@@b& AN R4S ihey t%%hxﬂ%éﬁﬁtdméﬂénﬁdl§Mé% of the
acid, pyronellitate anhydride, etc.), .al phatic am nes,

(di ePWP&HE tnvemtien é=°t 1§WIS§nér’t ey RRaxyY resin is not
p0|y@ﬁkd&cuiaeﬂbyumﬁitﬁﬁthﬁklEbd®b§s1bk§(td,m1x different

e RPASPYL OB RSy ol RIS, TRl i dhom o

saltgerSotmuemuhsu@mnmmdym@kuaatuqd(nn anﬂanﬁyﬂic modified

reS|g§ ?hggghnr%%ﬁ%%ld§YE%n%oﬁ%%%Q§ 11c resin to
P 'oC socyan

pol ani I'rne resins
acrypﬁét#§§ﬁﬁ§e @PdeE%hlbltlng particul ar good

properti egsat@eMloai RE ko2 Partieslate/ R H¥%§¥ﬂ generally a
resins bloik i socyanate, acrylic reS|ns ét c.

ot GRBRERRES LoFBRE afoRF o eerhdy bitty mgihlov Shape or egg

shoulsdabe a;rt @t&&rpaﬁtr@glwawelfsglabevwdxh ar @p{eﬁllte@ Wohrid

arts t t he sterific 1 ONn rea | uct

Pt hEpREebTotl AletkenE LRbEE R oAb A G P and outer
'S pessphhay arpaﬁﬂsbypwsbgbﬂe tﬁmrhmﬁw,rdapanﬂung(ﬂh the
the a%@?h 39 Y 6;*1&%”%'%9: %‘%@i 0 GG N1 1 Yy

over e curin agent L.
Wi | | aPEﬁérﬁbcebéL@o@@tc@ﬁ@élbﬂ-rt&ded Cm@nmrtl@m messibility

coat phrOpaifiatey akic@sshelengreqaied apddf 'a%lled at the time
Further, _the coating weight is preferably 1 6

g/ m2oEi RlpaELnguPar Sthes BPIQFRESing /| @sgumz% ingepface
the bondability of the epoxy resin and particulate polymer

would give a better processability, so there is no
problem even if a clear appearance is not exhibited.

As the amount of addition of the particulate
polymer, 1 to 30 parts by weight with respect to 100
parts by weight of the epoxy resin is suitable. If less
than 1 part by weight, the effect of the present
invention does not appear, while if over 30 parts by
weight, agglomeration or precipitation of the particulate
polymer easily occurs and hinders handling.

The epoxy resin curing agent used in the present
invention is one which can cause the epoxy resin to cure.
Usually the curing reaction is started by heating to a
predetermined temperature. Specifically, there are acid
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25 bond strength tends to fall, while if over 6 g/ng,
the interlam nar factor tends to deteriorate. Next,
the conditions set for baking at the tine of formng
the coating on the electrical stegl_sheet are not
particularly limted, but in a drylng furnace set to
150 30 to 800C such as in the usual practice, setting

a shaﬁhydteapeba@@ﬁec@&lhgoa@@n&QOQamhyaﬁaMMWPHﬂHaaldsacld,

f bl e f
P ufeRangarbEhiha 1AEg, Pparirifie he SoA R R Ede o
but thbydetdel, s anRydaoesnpyromedrl.itiar taldd,, \Nﬂﬁdeﬂiltate
teChQBh?9¥1Q'SC|%§eq 'glégg%ggs fH%%éaqhqgaﬂ%¥ tﬁ%amine,

Publ I cat 1 on Kok I*ass
p0|ntréﬁtbmdener@@#ra@wpenap@deamlﬁﬁ, QseémWéeﬂrve

but thﬁQléﬁE9§h$§eC°§Eb”9 h%%h ? gﬁg&%r%n%ﬂaﬂq§e,

poi nt _of “the particul ate pol rat her ein
t he ?&ﬁ@énéﬂameéevoogeéﬁlpuﬁFﬁérde@ﬁ@r@éﬂﬁﬁol@mkﬂkﬂéder

of th@taﬁ&hbguke&elaeyyam&naagaQt@re@quUB%abdyadﬂr%eSsalts,
bond_strength he reasons ar Sh cl egr. However, an

adhel®Y aneoQFPﬁ@lpg Fesdnsy Rhg nﬁsﬁﬁsphéYéﬁeﬁyreslns,
resunsRlapeay&onﬁedeexhneneh¢ EbEﬂhﬁ OBlbl&k deilcgemnatie,

a st sheet with anp_extr Ly.small coefficient of
P oat SEepATETERsRE" R BLR TR 1 A0 par BB o Bivost
or gapropetbiresbme helamibel resddst hakesbdetgpe phenol resins,

di ff h
ai gg%ggg EEBEgBHQte'nESEg@HcSEEgi%gpﬁg#g'gg gfg.aglsm

shows fra@b@r%@lgbtf§é§3009fb@hee@ppawtge@ﬂnacugawpl@gent

obtasnsdlaybeomdteg3bogskhgrb?oaehaatU%ﬁtﬁu&E@@%ctl%o 100
coat ed steﬁ¥ sheets cqoated and bakéd wi.th resin

coan@FFFo WeLgrsi A FBetﬁétﬁFé§éﬁFtFHQeﬁ?ﬁSﬁlQHd§F°dUCt
CogdWitDnshéfeﬁaﬁﬁ Xgégnkgtfcﬁﬂexeﬁaxyhﬁbbeﬁ 6FEﬂng13bent is
an ain y_bondi ng_ toget her sanples
ol Rg ran ReBhP EopParEipRr, bR Rz, rBg Tl hge ot the
a Zocgeamngngfeegcbpodlngctesdepeo Yéthmehénsempbe, while if

a000%959930tﬁn E B! QélgthA%HS &ﬁ?g%HéggeB%rhill tend to

exhibits a s ace racture
pr opagaPee aeneﬁnyraagd gﬁémﬂhnﬁangarlnheA§O@ppage@urface

to thfeerWobiing s8HBLE aRAQOHEERE.tO the 25 present

i nvent ion, mglo Teyel relief patterns are caused | o 6
g/m?, in particular 1 to 3 g/m?. If less than 1 g/m?, the
bond strength tends to fall, while if over 6 g/m?, the
interlaminar factor tends to deteriorate.

Next, the conditions set for baking at the time of
forming the coating on the electrical steel sheet are not
particularly limited, but in a drying furnace set to 150
to 800°C such as in the usual practice, setting a sheet
temperature of 100 to 300°C in a short time is
preferable.

The mechanism of the present invention is assumed to
be the reduction of the internal stress, but the details
are not clear. Further, with the technology disclosed in
Japanese Unexamined Patent Publication (Kokai) No. 62-

50361, a glass transition point of under room temperature
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at the broken part. Conplex fracture propagation paths
are seen, as shown in Fig. 1B. Fromthese results of
observation, in the case of the resin conposition
according to the present inventigpgp, 30 by formng

"sea island structures” of acrylic resin particul ates
uniformy dispersed in a continuous phase of an epoxy
resi is effestheki,evad tihatnt faahlérsdﬁr%g&hia@ir@f, the glass

fractures.is dela d er ef bond strength

kR RibaoRsEBRE, BBy thinEerRin AR S SR e eAgiqp L Tather
and beeihomnte stngegbl AL Cheopaﬁﬁcapimuﬂhan, the particle
per f d e t 4N [ | f.f

enagio. ofnsherpatEiefinace  B1vnlh B 1 b: D Wetder on tne
t est bond BEreaghbtsThe EEGSQMBe@EEOMOtp@dﬁéﬁdl@mWﬂV&ﬁ} an

t he Qﬁﬂgé.dnvéuﬁfﬁ‘&%ﬁeoﬁst 'il%e?it 68 SReGkS Wiy '1:%3j réﬂd?ﬁr resin

push_apart test reis conponent acti ng
di r eéBYEH §@r@edde@@rsm645 ﬁﬁénaah@@dtéwwﬁ%KR§9065°¢h@-steel

peel sRgebefathobnOkxthemadle snea 1CedleirFd it ¥fl Yheat
chan I f .consi erlng t he electro netic forc

act.%ﬁpaaﬁlpﬁeag aBke@reEr £168 &ﬁYa arﬁﬂt&Ptgtén organic
the pushn.apar tist el ieveds shard flagtgree dd fFerangt from the

or i Fynas BReeRE: hBuRoR BachRbRa o SBpsdar orthnic

strengshnsnarbeapuwbrapaered!rectlon, t he peeling
strength FﬁésuﬁegﬁBhs”?Egeglg%dt%%r&%%%rabprﬁ&Hb%ﬁparts of a

However, e Inventors stu as a resul
f oungamphgt obtagpgdubyngonRdngesriorgherr bogdingsivsg surface-

el ecthheak é@eé&egheéﬂgeboa%bac%nﬁh%aiéﬁphﬁihb&%%ﬁm it
is difficult to snooth ﬁgpeel part t he bgnded

sanpFBEPOBAE10RS| AEFERA1REC SResNExPFERER) JrVERt Lony under
neaSUbﬁHEﬁﬁﬁhS dEfQUOﬁbtx Eﬂrk@EVcnﬁAihBGhmlﬁﬁ?GQﬂ(Eig 1B)
preparin thin,ste e neasur e t o t

Dol Rhu"d, banBIR' SBrai1B88CkY, kRbaTRRS toRhtex b les
fronaebecﬁnngatostbelpsheetarm (Bhigc h 1¢ar roes sbselrved by a
I Ngr a IS tihe
begagggrﬁﬂgﬁg éiee@gsgf %‘?gﬁtbggbg’m S 2 £nQeY s%fm&ﬂ& according

of an
stack@dtbﬁrﬁrl¢ﬁeﬁé¢®r§hetﬁéaFﬁV€ﬁﬁoP§r§|96@9@#@@ a smooth

that raaé ERewi’dg Eﬁbﬁo@h@ff?ﬁéiﬁ&bn@rbB%gEQ%@|ﬁﬁlckly, as
strength in the p apart direction, by pushing a

RIS 3 P ¢ i

As opposed to this, with a sample according to the
present invention, micro level relief patterns are caused
at the broken part. Complex fracture propagation paths
are seen, as shown in Fig. 1B.

From these results of observation, in the case of
the resin composition according to the present invention,
by forming "sea island structures" of acrylic resin
particulates uniformly dispersed in a continuous phase of
an epoxy resin, it is believed that the propagation of
fractures is delayed and therefore the bond strength is
improved.

Further, the shearing bond strength and the bond
strength of the push apart test performed in the present
invention exhibit different behavior. That is, in the



obt ai ned by stacking and bonding, it is possible to
nmeasure the bond strength in the push apart direction.
Japanese Unexam ned Patent Publication (Kokai) No. 62
30 50361 used the peeling test_ngfhod (ASTM D1876) as
the nethod of neasurenent of the bond strength, but
the present invention creates the push apart test

ngtﬂeﬂehwﬁngebQQbhb&altg?&§|nﬁh&@&d@“&dﬂ%ﬂﬁﬂ*ﬁhé|H£tection

Wi t ri.or shaws t eel i t est

et hBELBPREHEURA RO 0351, BOREY e pagh tah (G teel sheets,
met hwdlﬂtgednf mherreas&nreqmmt tlelstt,he:hrm:@smst a mompdrmeEnt acting

EXAMPL ?teréﬁfeGQ' %%rﬁ%@%ﬁb%ﬁ%%ttg %%F”SﬁyQ§§(§Hrfaces

sheet ini's h cknes
5> sili&be perlang b9h§%$0ﬁr@ét@@ebpd@emmmqunaﬂung\natarally

Usedcﬁﬁnbae EQSEonQEH%&h%bﬁth% %ﬁ%d@fdﬂa lAlfdrce acting
wi t hout elngacoate an ordi nary insul'ating

coat PRgthRegtackgd €ﬁ6ﬁy°ﬁe§mnacé#@ﬂsmﬁﬁ§raﬁﬂxbpoﬁwe push

res;ﬁpﬁwtlB@s@g@@tasghﬁWH 1) Qbealst&@%gEQErequlred for an
par

r shown in wer e
succ@ggPe | § %gg Srﬁr@ﬁﬁﬁer€ﬁ apﬁgétnent sol uti ons
10 shown in mabmalay,Thesehbrmethbﬂtf&@lmbh@m&em%nt of the

t ' b b |
coat 594 LheHE0EB0°Yads BN iy 1R OB
tenpétaeugéhomeQSOCEmentametboglue that ibegerafl tirectice.
a”°”ﬁ5§e9$§crkH@dahOehﬁgrs %Qhﬁle?aQBhgsﬁe r%sC%tr%%hlt found

fromthe coils and eval uate coat |
propPefedf mpasusinpt §har peshéng sHrEaptd u$lnmeﬂﬂe0trlcal

15 the 688810EhH8LNIs¢ALES th@aLE/D QBQ B@%ﬁﬂ Withist 8 fficult to
S|unhghrona e- acrﬁllc re5|n-
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orgaﬁWEPF YgBRRS APRE EBStPﬁﬂdﬁgeaaﬁeﬂeéwdﬁﬁﬁrVarlatlon
el ecbecombssererenbiet gkeat,gand Asakheechent HBt @ilf&lisult.

is 20 sho Table te at. ta convert,
coati ng m5|g Ferfow%ﬁ Cﬁﬁgsg?Edeiggnggggggﬁygtghln steel
changbeehe Eonveessunemeotnufatikepetdingxanpeagthe the

20 a”UUEﬁr?Ecéo?BhEQtiénhaﬁ@?fe?”? 3@ﬁ@lé% ?cﬁﬁagkegﬁ sheet in

he surface rou nesses O
d.ff%thBuVarhovﬁeSEQQé dporedipagsopresaddedpr ssehere is a

lnvewbr@p othehéhbékae§§r|seaeﬂuhgodﬁfﬁakbﬁtlfrﬁhfQhat of an
an anp Regardlng the bond strength in
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Therefore, the inventors discovered that, as the
) 25 method of measuring the bonding strength in the push
apart direction, by pushing a wedge into a core sample
obtained by stacking and bonding, it is possible to
measure the bond strength in the push apart direction.
Japanese Unexamined Patent Publication (Kokai) No. 62-
30 50361 used the peeling test method (ASTM D1876) as the
method of measurement of the bond strength, but the
present invention creates the push apart test method for
electrical steel sheet and compared this with the prior
art. FIG. 2 shows the peeling test method of the prior
35 art and the push apart test method used for measurement
in the present invention.
EXAMPLES
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apart the bonded surfaces, 40 sanples cut out from
each of the coils coated and baked w th predeterm ned
amounts 30 of the different solutions to sizes of 2 cm
x 3 cmwere stacked, then fastepgd_by special jigs.
The stacks were heated and/ or pressed at 200C x 10
kgf/cnm2 x 30 mnutes to bond them and thereby

fabri cat e catideked cRms;idheid @ laddeshapask prafhset after
f, the 35 cked sjde

d at the genter st
Sur t 4068 STHEY ROREAIIR G kPas S dedtl Mt pl Loon content
separatséd malt@ablhyech kno&m nEsiical Ivdvsnmisdd Epoxyhe test

r esi olsut i RQX) j t,0.0 .
onPaS R R 683 WG LR Wifhs conted wien
nodi ﬁme@lmaEﬁoﬂylS@A@Mngs coetdBRC Mwitf i cetheBRpEoXesin

ANRPRIR(G i %%%XBé BRI ¢ AR CP?%%% Table 1
7NRARL65 c C *: Iﬁ Epoxy 3, the no f@@ acr ﬁ?ﬁ?géi#P abe

f unc BGh & hes Par td@ulig e pakymeso ﬁ#@%rw aRjent2 jwere
addeduczebative 13 N&ﬂ%dﬁfdaﬁﬁdpéfﬁtﬂﬂé(%ﬂaéﬁﬁbnt solutions

;gl?f gF%?g%ggﬂ IOA trﬁgg%qlo polutlons were coated

2NN%£SttBA+HRHh&s4&QCa rubber roll type coating system, then
the sheets were baked at a sheet temperature of 160°C so

as to give coatings of the amounts described in the
table.

Samples were cut out from the coils and evaluated as
to the coating properties. The results are shown in Table
4. Next, the case of using coils coated and baked with
the magnesium chromate-acrylic resin-based
organic/inorganic mixed coating used for ordinary
electrical steel sheet to 1 g/m® as the test materials is
shown in Table 5. Note that to convert the coating weight
to thickness, it is necessary to change the conversion
formula when for example the amount of coating is large
and when it is small or when the surface roughnesses of
the steel sheets differ, but in the case of coating of

the present invention, the thickness is about 0.6 um to 1

um for an amount of 1 g/m’.

Regarding the bond strength in the direction pushing
apart the bonded surfaces, 40 samples cut out from each
of the coils coated and baked with predetermined amounts
of the different solutions to sizes of 2 cm x 3 cm were
stacked, then fastened by special jigs. The stacks were
heated and/or pressed at 200°C x 10 kgf/cm® x 30 minutes
to bond them and thereby fabricate stacked cores, then a
wedge shaped probe was pressed at the center of the
stacked side surfaces and the loads when the stacked
cores separated was measured.



Particul ate 3MVA+EA+St 0. 3560C Parti cul ate

4PVA+PU0. 175C Parti cul at e 5PVA+EA+MAO. 3400C
Parti cul ate 6PU+PVA+EHVAO. 00845C Parti cul ate

7PVA+PU0. 887C Parti cul ate 8PVA+ 0.23-15C Particul ate
9St +MVIAO. 15130C Expl anati on of abbreviations in Tables
1 and 2 PBA: Bi sphenol A type epoxy, NR Novol ak type
epoxy, PR Phenol resol type aqypiig 1agent, AR Am no

I esi t hyvl
10 me%ﬁrg gteg, St E@ng %ﬁiim %%%?’y“a &Llasgp:

pol yVi ate, |PA: Polyethylen‘ﬁur Pol yu éFﬁgﬁétlon
HPVA: Ellz%}gyn\}i/nr npyl 'r?At hacr \I| at e; AR ] S;Op
EHVA: t vl havul y *_F_'ﬁh_g_part S| t Fre
t abl ¢EPY arts b 1 it © esifR 15 solid ¢difeft
CoNvets SHOH; F?, y’%%gel 3 Q\QEMA
ic . | =% °C
of Epox arytl cuI at eR%q%?iklsigsfplégi gnresin (100pol )}ﬁér
part&§§%;§p‘ght) Frregifrert Epoxy—2Partecutate—1 5
101 nyex ik Saulutiu.*gkuarts by—wertgHt Treatnent%§8“§
2Par R % T Simia “Liun ouiUtiqg%%ﬁaffﬁ—fWPA@?ﬁé%
Trea RSP ORY LFaIH& tate—2—201 ert‘Oﬁ S© quﬁgm
3par 3 = ‘. -3 &
8l nvent i on\g?ol m. dn ﬁiégﬁg;i)é\?eracﬁy ;t;a Ten 6161x0tl°ns as a

1Par EMEdGngt @ggntlolsm/@m icowr il @denyt Ssaradsidsl. wei ght
Tr eat ment Epoxy 1Particul ate 3, 10l nvention sol ution
6parts by wei ght Treatnent Epoxy 2Particul ate 3,

35/ nvention solution 7parts by Ta¥lght2 Treat ment Epoxy

10

15

4Par ThEREALE 4, STTVREE{RN SOt UlT Ol SP¥Ic1de! UMGlass

solution composition size {(pm) transition
point

Particulate 1 | EA+PVA+BA 0.2 10°C
Particulate 2 | MMA+St+BA+HPMA | 0.4 80°C
Particulate 3 | MMA+EA+St 0.35 60°C
Particulate 4 | PVA+PU 0.1 75°C
Particulate 5 | PVA+EA+MA 0.3 40°C
Particulate 6 | PU+PVA+EHMA 0.008 45°C
Particulate 7 | PVA+PU 0.8 . 87°C
Particulate 8 | PVA+MMA 0.23 -15°C
Particulate 9 { St+MMA 0.15 130°C
*: Explanation of abbreviations in Tables 1 and 2

PBA: Bisphenol A type epoxy, NR: Novolak type epoxy,
PR: Phenol resol type curing agent, AR: Amino resin
curing agent, EA: ethyl acrylate, MMA: methyl
methacrylate, St: Styrene, BA: butyl acrylate, PVA:
polyvinyl acetate, PA: Polyethylene, PU: Polyurethane,
HPMA: Hydroxypropyl methacrylate, MA: acrylic acid, EHMA:
2-ethylhexyl methacrylate
*3 The parts in the tables are parts by weight by resin

solid content conversion.



Tr eat ment Epoxy 4Particulate 1, 7Invention solution
9parts by wei ght Treatnent Epoxy 3Particul ate 3,
5Invention solution 10parts by wei ght Treat nent Epoxy
2Particulate 6, 30Particul ate gsohgtion llparts by

wei gh

t smal |

and out of particle size Treatnent Epoxy

1Particulate 3, 0.5Particulate out solution 12parts by
wei ght of added amount Tr eat mergdilaxy3 1Parti cul ate 1,

Sopar i \.’ul at-e—out S | ||t= or—313 a{f c h\il \Anl ﬂhf r\'F adrlad
armurtsz’f[lgao ment Epo (¥e§s"far( if JF?F‘@"’? atfpart i cifFEParks
sol ut{i on 14parts by énhi gg and out of partiicle
si ze |Tr eat ment Epoxy éf’ﬁghftl, cul ate 8, 8Particul ate out
sol utlieBadmPRl TS DY| ¥Ed,gNe0T B QL aty EAlTENT ER0& Ve on
3Par tiseuhede 9, 20Parti cul at ef padtsSHy UWeighe 16parts by
wei ghtrekathgenpol Nt Tf epdavent EppryrthParddeC] & € 3 Invention
15Epaeglutiono? Tg sol ution 17pgadts by weepieht poil nt
Tr eat (fert BHroxy 6Par | Eruwivate 5 P@):Epmlgﬂ:eoat 29f T@nvention
sol utiSehuY®ar 8s h7 point_ weig Fpoxy | 7.
Epoxy T682™PtTg Par | FRa¥at e 3 P%1§B}atfﬁel &n 819p¢ Apgertjon
wei grstu??‘.‘t°“T4eat FERE-EROXY Wéﬁt—]ﬂém—éﬂé —
parti|¢ E;?‘a_t‘i‘meen ol utio E‘?ﬁ‘é(ddedad%%’t{;fgﬁt&r arlto) { Irgention
Tabl ¢ Tli.tea!ém%%'t”c”t Cu L gophtt 3 ||§uql ""r(I A o
sol utisgpgnung(k f/c xgpart (Eﬁgfﬁa&ega@/ | gI E—' rih
t enp.[ reEihent Epoxy 2 Particulate 3, 5 Invention
solution 7 parts by weight
Treatment Epoxy 4 Particulate 4, 5 Invention
solution 8 parts by weight
Treatment Epoxy 4 Particulate 1, 7 Invention
seolution S8 parts by weight
Treatment Epoxy 3 Particulate 3, 5 Inventicon
solution 10 parts by weight
Treatment Epoxy 2 Particulate 6, 30 Particulate
solution 11 parts by weight small and ocut
of particle
gize
Treatment Epoxy 1 Particulate 3, 0.5 | Particulate out
scelution 12 parts by weight of added amount
Treatment Epoxy 1 Particulate 1, 50 Particulate out
solution 13 parts by weight of added amount
Treatment Epoxy 3 Particulate 7, 15 Particulate
solution 14 parts by weight large and out
of particle
size
Treatment Epoxy 2 Particulate B, 8 Particulate out
solution 15 parts by weight of Tg peoint
Treatment Epoxy 3 Particulate S5, 20 Particulate out
solution 16 parts by weight of Tg point
Treatment Epoxy 5 Particulate 3, 15 Epoxy out of Tg
solution 17 parts by weight point
Treatment Epoxy 6 Particulate 5, 20 Epoxy out of Tg
sclution 18 parts by weight point
Treatment Epoxy 7 Particulate 3, 10 Epoxy ocut of Tg
solution 18 parts by weight point
Treatment Epoxy 2 No particulate No particulate
soluticn 20 added added (prior
art)




Ex. 1Treatnent 2. 016075866Good sol ution 1 Ex.

2Tr eat nent 2.
3Tr eat nent 2.
4Tr eat nent 1.
5Tr eat nent 2.
6Tr eat nent 2.
7Tr eat nent 2.
8Trreatse

n

2 /I1R')R’2R Qf".nnrl cnl ||+| on Q

215550671CGood sol ution 2 Ex.
815482755Very good sol ution 3 EX.
914255748CGood sol uti 4 Ex.
313480841Very good sol ution 5 EX.
114749633CGood sol ution 6 EX.
714457533Very goodaﬁabumion 7 Ex.

Bh ——
9Treat ment 1°% ?&%@775‘@3&6”%0I gg’i‘@?ggs’%?ngth P“Sht Blocking
10Tr eat menf: 6%524§§p§ y goad %%PUL‘ 16 Tiaiv
Cbnp.Treainent2.11364 JGDO( _ St¥ol ugﬁypill s
CoMg ITEal REId Zadd 414t .édlu)uul 2SOt g O 12546 Good
Corfp. Tr eal g3 od 153138614Poof Ex. 3sol ution 18
ConexT£al e cheR8 (J3B0AVETY [ 690 EX. APl Ut 1 pg71L4 Good
Conp. Tr eat eBdt30d 14319450Fai f Ex. 5solfution 1p
ComexTr2at mesthefd 28522864CG00¢ 16EX. 6sol{uda on 16755 Very good
solution 3
Ex, 4 Treatment 1.9 142 55 748 Good
solution 4
Ex. 5 Treatment 2.3 134 80 841 Very good
selutien 5
Ex. 6 Treatment 2.1 147 49 633 Good
golution 6
Ex. 7 Treatment 2.7 144 57 533 Very good
solution 7
Ex. 8 Treatment 2.4 152 63 583 Good
solution B
Ex. 9 Treatment 1.6 154 65 775 Good
solution 9
Ex. 10 | Treatment 1.5 108 52 480 Very good
sclution
10
Comp. Treatment 2.1 136 49 124 Good
Ex. 1 sclution
11
Comp. Treatment 2.9 141 41 231 Good
Ex, 2 solution
12
Comp. Treatment 3.4 131 38 614 Poor
Ex. 3 solution
13
Comp . Treatment 1.9 87 23 364 Vary good
Ex. 4 sclution
14
Comp. Treatment 3.1 143 19 450 Fair
Ex. 5 solution
15
Comp. Treatment 1.9 128 52 264 Good
Ex. 6 sclution
16
Comp . Treatnent 3.1 163 16 735 Poor
Ex. 7 scluticn
17
Comp . Treatment 1.8 133 26 636 Fair
Ex. B solution
18
Comp . Treatment 2.1 96 86 112 Very good
Ex. 9 scolution
19
Prior Treatment 1.6 147 58 214 Very good
Art 1 solution
20

(Notes) a: Bonding force

measured by press bonding at
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Conp. Treat nent 3. 116316735Poor Ex. 7solution 17

Conp. Treat nent 1. 813326636Fair Ex. 8solution 18

Conp. Treat nent 2. 19686112Very good Ex. 9sol ution 19
PriorTreatment1.614758214Very gogg Art 1solution 20
(Notes) a: Bonding force neasured by press bondi ng at
- 20 pressure of 10 kg/cnR and tenperature of 200C

for ﬁQessﬁﬁe bhemOSHQaehﬁmhﬁﬂ ﬁ&mbéiﬁwuf@n@srawu?e fbr 60

B d b [ dit
A R L
neasured biheBoatanki Bgrée meaplhesd byt pres?2 bondidgemt

bondi 10. kg for.30 ' t.hen pushi ng
wedgeotathigng et 14 nrshElopeftin sPudpocla

surface. d: Bax¢MumeieadvaaaUEddaWhen ptes¥iing #t0 samples
or di Vil erayre u a O g ~mZ

ot SeFeke o B RESCLHy DopBlifs 5@%?20 Sqi 18SKeE Rt for 30
sti ckynasthgaonushiggi Uasigebl(xtlpoana ee 7r dqintedcester of

peelgggcﬁpggaebgupggge as "fair", and force required
for peeling hand _as "poor” with

Qod" or .
hlgher coﬁ3|a£FEHlBS§§|ﬁ§aluat9 af&spepgesglng at ordinary
Tr eat smpeLoatragBend7st hengshRUshBl rgktcnd. Not stlcky at all

solutlo wej ght ./ cnR)a it (gln2 I nar, "

CempYRRBSed. A5t kR RBON | doRRkiGE: §RIEKyS5! Sbss

1 Exsti&kpathuntﬁoSiGﬁdéZféQﬁmyegoﬁdrspbeﬂuog 2part by hand
as "fair", and force required for peeling apart by hand

as "poor" with "good" or higher considered passing.



Ex. 3Treatnentl.510431344Very good sol ution 3 EX.
4Treat ment 1. 612733416CGood sol uti on 4 EX.
5Treat nent 1. 49841462CGood sol ution 5 Ex.
6Treat ment 1. 311940311Very good_sg
7Treatment 1. 311238217Very good soO
8Treatnment 1.610231238Very good |
9Treat ment 1. 113743357Very goodrselditg on 9 EX.

hut_ion 6 Ex.
ution 7 Ex.

solution 8 Ex.

10Tr eat-prept1-—312138360CGhod-sol ution 10
Conp|. Tr eat rrérﬁFi:m?S’MS 9%‘Vé‘r;2§‘gc &qn?trfg%*f‘m i on Buph | Blocking
Conp. Tr eat féNt 1.67338 ‘é%j@a e imara BT ok R
Conpl. Tr eat fent 1. 567291 66Pa) r E'xdem But lﬂ}is J
s & Br 4
Conpl gl Eqt ML IR B 3 TP 5000t fx 4SOt utigp 14 461 Very good
Conpl. Tr eat MaBt J+124041B83162Fai r |EX. 5solution 1
Conp|. el €al Mepédexba 0 I3FL I Co0d B 050! U PN 1§ 270 Very good
Conp. Tr eat nep1dtida0510241Fai r |Ex. 7sol ufion
Ex. 3 Treatment 1.5 104 31 344 Very good
sclution 3
Ex. 4 Treatment 1.6 127 33 416 Good
solution 4
Ex. 5 Treatment 1.4 o8 41 462 Good
solution §
Ex. 6 Treatment 1.3 119 40 311 Very good
solution 6
Ex. 7 Treatment 1.3 112 38 217 Very good
solution 7
Ex. 8 Treatment 1.6 102 31 238 Very good
solution 8
Ex. 9 Treatment 1.1 137 43 357 Very good
solution 8
Ex. 10 | Treatmsnt 1.3 121 38 360 Good
sclution
10
Comp. Treatment 1.7 81 43 98 Very good
Ex. 1 solution
11
Comp. Treatment 1.6 73 38 125 Geood
Ex, 2 solution
12
Conp. Treatment 1.5 67 29 leé6 Fair
Ex. 3 solution
13
Comp. Treatment 1.4 88 31 155 Good
Ex. 4 solution
14
Comp. Treatment 1.2 104 13 162 Fair
Ex. 5§ solution
15
Conp. Treatment 1.1 101 34 132 Good
Ex. 6 soluticn
16
Conp. Treatment 1.3 105 10 241 Fair
Ex. 7 solution
17
Comp. Treatment 1.5 89 23 155 Fair
Ex. 8 solution
18
Comp. Treatment 1.6 34 39 83 Very good
Ex. 9 solution
19
Prior Treatment 1.4 87 31 134 Very good
Art 1 seolution
20
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17 Conp. Treat nent 1. 58923155Fair Ex. 8sol ution 18
Conp. Treat nent 1. 6343993Very good Ex. 9solution 19
PriorTreatnent1.48731134Very good Art 1solution 20 -
22 | NDUSTRI AL APPLI CABI LI TY As descri bed above, the
present invention provides a surface-coated

el ectrical steel sheet for bonding, by wusing a

m xture OfNDDSERDAY ARPBLDCABIDWULfied epoxy resin 5

having a gl ass _transiti gn te rature g QC.to
150 ‘and 4 S5ekETPaY] RBRYRY nERRgRRESSRY- APSRPEION Qrgvides a
pol ysrer f aoe+ngabegaelecteisaltestvéel. 6heed @o% iponding, by
dIS ' i Ll §SAP I redu r :

"SR o ELEHRre B! SnPRBBIY) Febip 87 6BA1E1SH oy resin
10 shaviey eat gagectranpbhiost r-emgenatﬁrfehéi‘@u)r ot B9 C to
pushi Nig°@Pahd hRCepoRPedesihl 8GBEngaREeR®SENBl @ PArticulate
reduce. the drop in bond strength éven when coating on
an mblyrnaryhamugaaupnrtncm $i28 Oo€LALRE to. 0A5 pm
bond use surface:coated.electrigcal steel .shee
char STt Sed ‘HREFRLET T RE 15, PORELERe, o ErabPE e drop in
steebos@estraagthnevesuWathnghmnacbaglaghlbbssn@lé to
bo”d fﬂ%i’ewlgeé&ﬁgeaﬂ%@ 9£8§§#H9 ﬁ”%hb”d&?@!’ctmn

coa £ OXy féesin or

rmduw%lmln@pm@/rtet,hﬁ hanied augﬁagsswandu pp@ﬁlble to reduce

teffp@t'i@t&fé (18) b&hd 399&%;911159@& #REnaBo8RINY bASKHRA
curln ent and fartlcula e polynmer having a particle

si zeP ? gy 1Rsylatign fidme A bondi ng use
surface-coated electrical steel sheet as set forth in
claim1, characterized in that the Tg of said
particul ate polyner is 100C to 800C.
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3. A bonding use surface-coated electrical steel 15

sheet as set forth in claim1l, characterized in that

said particulate polymer is an acrylic-based resin.

4. A bonding use surface-coated giectrical stee

sheet as set forth in claim1l, characterized by

containing 1 to 30 parts by weight of the particul ate

20 pol yner mﬁth respect to 100CcmIM3 by wei ght of

epoxy T esl i bonﬁgﬂ ﬂ%euﬁﬁr?%rfa%%é§ﬁg‘3igftrlcal steel
el ectrica steel as®s&rtréren

charabeeti gbdrantemaredaiia t@p@xyhee§mwﬂa§annﬁfﬁhﬁjQ%ﬁctrlcal
an ?§£§élf§ﬁéhkoﬂa%e%%tﬁﬁﬁgiétWh hc%%t?%gyéf%l $8%q

resin In advance, e sur e- coat ed )
el echpndabidisy bysheating s8d/psr PF eSS iagy adkk igf that said

C|a'8§a%1h? 50mp§ﬁ§b§cbehh&%@rbnth%h @%dﬂfﬂﬁéﬁﬂﬁﬂor modified
steel sheef formed on its_surface wth

orgaﬁPE#YnBP@éﬁuBaﬁﬂﬁédauﬁ%éﬁét¢ﬁ@n§eﬁﬁﬁﬁuﬁﬁyaﬁr%%Fre (Tg) of
InoraaﬁCCtbnssbatlagdcaatep@xySrE@ﬁmE@uwﬂd@ dyént and

[ latir t bond

epoxBaFEAPRIBEC B ITED BA0R0: BsPRSG LB GHFa & 01 to 0.5
CETI@@ agent and particul ate pol yner dlspersed

t hereln.

A bonding use surface-coated electrical steel
sheet as set forth in claim 1, characterized in that the
Tg of said particulate polymer is 10°C to 80°C.

3. A bonding use surface-coated electrical steel
sheet as set forth in claim 1, characterized in that said
particulate polymer is an acrylic-based resin.

4. A bonding use surface-coated electrical steel
sheet as set forth in claim 1, characterized by
containing 1 to 30 parts by weight of the particulate

polymer with respect to 100 parts by weight of epoxy
resin.
5. A bonding use surface-coated electrical steel

sheet as set forth in claim 1, characterized in that said
epoxy resin is modified by an esterification reaction
with an acrylic-based resin in advance.

6. A bonding use surface-coated electrical steel
sheet as set forth in any one of claims 1 to 5,
characterized in that an electrical steel sheet formed on
its surface with an organic/inorganic mixed insulating
coating or an inorganic insulating coating is formed with
an insulating coating having bondability comprised of an
epoxy resin or modified epoxy resin and epoxy resin
curing agent and particulate polymer dispersed therein.



