;ede~T{t"j 6TT:- 1 DESCRI PTI ON  CORE HAVI NG SUPERI OR END FACE | NSULATI ON
AND METHOD OF TREATI NG CORE END FACES TO G VE | NSULATI ON CQOATI NG 5

TECHNI CAL FIELD The present invention relates to a core havifjg-efd.f 2663
caused by cutting, punching, ETc. the core {n_the process of prédici ng”a
core using magnetic steel sheet, treated to be covered by an insul ation
coating extrenely 10 s nsul ati on, adhesi venEss, corrosion

resi stance, etc. and a]mmmm“mm”mnsul@M@;@Ipfp@mrrent for the sane.
Further, the present inventimp relates to a core of electrical apparatuses
on which silicone conmpounds having 15 Si-O bonds coated and deposited so as
to inprove the pCOBEr HAFWINGNGUPERVEOR! ESINOFRACE TOSULHATEON ANEMETHO OF
Bbparat s and ot ot Ux?. ShEoFaERB e Crbs iRt ol FIER e -
is an elebtrical apfeBGHNEZSL WWIELD are notor core, generator and
transformer in the by SENsee of 4 ongy v paL at u o] b

stacki ng or w ndi ng alpén&anetl C nar%\gerrg?%?éand {n% udléélggaéﬂ?éhg??ggae%%d band
used for changifffes vatadird MheeWbtiInggrRerehing er¢Bf® HRANSOBEI éméée
magneti c steel shaedss ON-wFéaNd 85y "RORSE Cu St e mShESE i c agPERNOYRBRT al |
Gacd for | ar ge- SIS darhe 1CQTSHA (PRt ories ba L 50 CRRREHEINDF AR OhEn
used for | arge-si 0 = t 3 n
usi ng nobeori endwgsergnein cisd bl t Sheptadloss bvemé©$ , CObLrosishat i onary

apparatus, the core is made by slittin ngtic steel sheet coil
pglrcl)chi ng it i ntlgesplrse%%qce?’n‘i %%éld' s%%%e%,'g%@%%?%g Janﬁﬁi%?igf%? nfﬁ%ﬁglﬁﬁ%eFo‘Bf
35 these shapesthe eamel anpi ng t hem by wel di ng, cal ki ng, bolting, band
cla in,nnldin,h_;qﬂ_dg c . US| for cQke
madgpof ga gr ai n-gri ent eéﬂ&’ elEe %cé%%:%?t s@?%ﬁ%&zﬁ%%‘éé?ﬁ%pgcgﬁei §£
slitted, cut orelRFTEHER} RRPIPrEIRY % WCh abbicene ¢pppearderhavitre

shaped sheets axe.d aidateshidd AR keshbEH €@ s WA Ge & Of RprdG@nehOr mer s
conme in roughly three types: Mai nly medi um sjzed to |large-si zed

51
"stacked transRFRGLLGRAMY %‘?%‘é"’rﬁ%os et HECut BRI 2RRedtMeEReRedt t 0 form
a core 2) Smal lpssdastk iowwl thansdme ned "tday i glor tempedla tmgeet i ¢ st eel

sheet or anorp S t tofo 0.core ) | | =size .
transf orners” iil%lc%ru‘:‘{’r:aln'ge;L i %l{{c%lnésajbo%/é%%%ﬂ%scéeg%? %ec%}r%%%t J')5f a?’fzoag ce%il?%
appar at uses hawvihghmigdane non-ori ent ed nagnetic steel sheet, oriented

magneti cpgt eel sheetyqATDr Ustf‘%é’forﬂ{hd" 5% B | OYe @Sy 10a B AGKE aﬁﬁ‘%%s

wound cores (El cores etc.) Medium and | arge-sized transforners ca
"stacked transfHFfEr PTHMAYOR LY ariFIRATRYL (RY FFeRs EPEIeY ghn vBie age
subst ati ons anbjyddredensdibst ad | Ot 1ondy eipmah ot ©s Spbsdece@nsy They are
produced by stacking 20 ori ent;d magnet i c steel sheet, and fastﬁni ng_t hem by

bolts and nuts OrSpd &1* t"%llpr}e WIiT HeriREy J“aafh re%ﬁl]r n%n%r“i’/% ?ﬁl?ﬁ? n%) and
attachi ng w ndimigsh Srexduersiyeebnd amsddrimr schand sug "awonttagansToe ners”  of

2) are s II-si.q.@% f formponer oA ' ' sit 4 oned
downst reg% of inte ﬁn%%f%tngg%%lat j%ns. eyéﬁa%a&gg% ?g%u%gegm?n%}?éngg'sl it
ori ented magnetiNARENAkatagrt o RpLsShretl aneEPhpwsidietdd ned si ze,

shaping this, thamsStrdn e i kg NsShaRhdBhet e Mat & s having
conductors. 30 The ElI cores and other small-sized transforpers attached to

el ectrical appdrSHARMAIRFLIBM £52¢0507 | IRAR- 7 i Tt TP hagiet®e st eel
sheet and my arshdiEe-werriented magnetic steel sheet. They are forned by

cutting 9F punchi ng éArB(Cﬁ{bQﬁ\}D tAoR,lpr edet erm ned si zes, then
When using non-oriented magnetic steel sheet for a

motor core or stationary apparatus, the core is made by
slitting a magnetic steel sheet coil, punching it into
predetermined shapes, stacking a predetermined number of
35 these shapes, then clamping them by welding, calking,
bolting, band clamping, molding, bonding, etc. In the
case of using a transformer core made of a grain-oriented

R

AVEOV AW




35 stacking. Sonetines they are al so produced by winding. Note that the
above distinctions are peculiar to Japan. In other countries, particularly
in Europe, there - 3 is noclassification of 2). This is considered a
smal | size of the classification 1). All tragsforners basically nmainly use
magneti c steel sheet or anorphous nmetal as the material for the core in 5
order to secure efficiency. Anong these, nagnetic sheel sheet is produced
by steel makers.eTéetfi®al &oe8li Bhebe,strel sakepscbsingemahliyreai,| edrsbeel
sheet of a thickness $f.0 20 nn1tﬁ 8.70.nn1 Tgis is shi% intofthe Qgcessary
width, then 10 PuPehed LBECi At BT eAETRERLREY, §RPRAgt ABaRtieL g EithEo thRES
final sizes. Thehspedaskeofsmagoefabriteebdsheesthskedr nelrky ot gatu@d t o

give it an insu jon ' rnishi e in re.performed with the
pur pose of inpr%@%%g ?gggéggggﬁygsgéﬁgrggigggﬁggyaﬁgr?ﬁsﬁ BFPdn of the end
faces of the core (sujfd¥séslyomeddubyspaadhtaglacgetsigedet'stpckied surface
i nsul ati on Coat{PQanoPﬁngt'ﬁa§&ﬁ§|o?@8ﬁ£easﬁg BEt&E'Et&@é Qageqn effect
on the corrosion resistance, punchabrlTity, we a I'"ity, and insulation. In
particul ar, 20 fuepke@skar Eprmegafarfg i nprovement of the insulation has

been performed from 3 hegyhewpgk BbqaohwbiREOVEAHsEBBmMEREU! Bhi,QRgPBLURER e8I Cel
sheets at the tine of  stackin as to ggggress an increase in iron | oss

. g_so
due to eddy curPasrerdsssteglipheqRt pEst hPHE PREALaVPYRYCES: £RGMagent

for the surfacecofesteel sheet, an organic type coating agent have been
used in a grain-oriented.electrical | .sheet, ,and an ..narganic,type,
organi c type, and cog%os§§%??n%%é§ﬁi§%§$ag F§8F§pe188§P9ﬁBga gﬁFShﬁﬁge been
used_in 30 non-meentedu;tecgttaahmehéelasheehedntacappdaacasgsthawﬁgg
appl i cation of @§$n9§ 88h§8£k¥ﬁte§”g§éﬁ8£k8ﬂét?8§tshﬁékStSQESh@éu'at'O“
filmis require or~a grarnoriente ectrical steel sheet "because
forsterite fil nagrebdcdereny sheohdapporpbeyst Bethzat Rod RAK@aliey 68 35

the surfaege of @bscﬁé@egnéh@sﬁnanéoyasr@ﬁ@reobsétEtatsening treatment at
800- 900C nust be done to colilset_and to renove stress. In addition, a

grain-oriented - 4MedieRrrpedl lareersipedt thassAcEBREFIERAPLE | F5AEFEReNt
OL iron | oss anﬂrangﬂ@fhérstraEnlpyafélaraﬁgsbﬁmfﬁs ekkactin Astpanrhighed
above, an organj oAt | ng.agen S i.ns Lon. ting is not
suitable for a 6§%%%g§r§%§%tgg§°g§e% ?iggﬁﬁg%gegugﬁég?}gﬁg ﬁgneral, an

i norgani c type tobeimgdistsupebsbatinnhealhepshseapredunddwelydabakkipg but
i nferi or gion punghabhiLhymabhotie oLBEY BA0M: 2RACEABELA1AGALLEA by BURELI Of
in punchability and adhesi veness, but inferior 1n heat resSistance and 10
wel dabi lity. | n2R@cRwEsSy@drspPecdasl FAPRaPE LRenBEPEERLY] ANRRBLLAM, OF

conposi te inorgpat£iORYAGI SnlyREtE6RLHhGOG1ARLAgEQ exhibit performance
bet ween the two have cogﬁﬁgnto neral. _use. i nsul a

g I with.only the ion "
coating formed at thE™¢ bFefr HGEFﬁ@rWﬁESs?%gFeghegPPnﬂoﬁé98F%°FW8r55
insul ation becooes2)nsnéf snadbtsodeedi hrahefoasersf foncbodengdantanbealibng
step, th%s‘“5”'@ééOQOQEQPénQS”EbQEEQPLXm 3¢ YﬁEQkﬁQHTQthsEEQQBEEBﬁH[at'0”
becones nécessary. Tn particular, rnrecent years, It has been ,

di scovered thatThee arsupasebhlad Prevéndinraceiisf orhensefempenAEdchy
punching or cutgi{gglhageat! ahgeambtgrbudNmébglCObEachibabeBENindREEE2BRS
been rising demand for develognent of an |ndusié|allg suger or,technhgue
for treating thBhRRYPFatBLSof LEBReE IR n2PRBEMERR0d28R 135S PARUP i HAET
treatment of thgigath§acendaéteoses used generally in the past, however,
whil e cogﬁiderably eifec%ive for i rogﬁnent oilthe Cﬁr%o§iog Ees%stance or
insul atidf, the adheSP¥efibsEOrE8atigCstrengPAllaRd2FRshF 2EFER*RETE been
insufficient. 38tfachedatpl elebtuioglnappanayusesubfs3inapeonotndimatedn
and corrosion rgsi b i o] bL | jst n LV r,se_to

t r emendous cost€§n§%g§§g§diﬁg?ﬁgﬁgga?£§§%a%%§%? ébgp¥agug%ﬁgr?§?rggﬁnent by
an organi ¢ conpeuhenbedamadgnehini sheednphrestd TVl rof farmedghli uebApsuUnd
is effective ingitsuRMAiR5IPhel BheBOr £8ShPEGEEEFALABEESARES NEHEAL I ON, but

is insufficient for adhesiveness, coatlng - L
35 stacking. Sometimes they are also produced by winding.

Note that the above distinctions are peculiar to
Japan. In other countries, particularly in Europe, there



strength, insulation, and heat resistance. In particular, the problem of
poor wetability neans that cleaning or annealing is required as
pre-treatnent. Further, for heat resistance as well, this is unsuitable
when the process 5 of formation of the carg includes al um num di ecasting or
ot her heat treatnent. Further, treatnent by phosphate or another

i norgani c-type insulation coating, |like treatnment by organic type and

sem or gani ¢ tjyﬁe @Oabilla@,sﬂfaqmitrlm ife 2)Q tmead r]ifslntccﬁﬁdidm& r@ﬁsrﬁél}i’zl

t enperature dryi.n atln ormance as we there are the probl ens
that thick coa % 5 i flcclt?l %Elﬁ t&(ﬁﬂ’egt Veness is poor, the insulation
coati ng det aches dueltlo tatamsaflqm@rsetbasfﬁadsla maiao‘rl}antsehawzegﬂmtdiamsweel
probl ems 1 om LRgel! B4PQilr o) ridhe Waiek SV LU, ik ad cdaney and
further inprovenent is eS| rt phenol reS|n amna siTi'cone
resin | am nat e9rdgsl d—é’dsﬁlﬁ?@ﬁ@ effrfddl}@tnély -and ot her synthetic resin

i nsul ating material amdng ltste@eas malHiet3lc0 she U ts rafb f NES & @ fu tsapat ed
directly on the end faces of the cores, but are wound or ‘adhered a

fini shed produét&ean@kessr efré’tee féé‘ﬁﬁotfoﬁﬂ‘e\?éhttl’@r e 1Makana ats on due to
burrs etc. of hbememiyf @@Q&edFlsrtteléﬂr shidet et it ithedd B fOrN®mEn Usd ng
25 anor phous t? as t&eﬁlnnterl of, the %g{Jes have al so, been produced,
but in the produ i &R e 15 & torlt?é"ros é‘etct?stsrﬁy'vt)@éﬁt titt9ess", at
t he ti nel of c«ﬁluethlexelcuwrln(tloamhreg)necetsesrap@r drendtast emdiguts jperd agheed due
to t he ' tear| ng'; naf heamorphous foil. Measures for 30 prevention of this
“tearing" are necessary. The cores of the conpleted transforners are mainly
di pped in oil, but The samiacs pif aagastigs atedl dheptsclutiamakied for

prevention of thiatebedlt E've GQUIaNES nQ '1aft%%rﬁfc%0tqn glheffr rsfhi &fifdit
limtations on the properties sought 35 fromthe vi ewp0| nt o

ef fici ency andPH¥B8E RES tﬂ?rf%“@deétlﬁhcéilheawrpétﬁ?s&f Jt“FRé?Qé”d?qa &R or s,

actuatorss genebat-ekiont r:c@rsifsttrarﬁeres andedelsast i ot e end Gaces of
el ectromagnet i % appar at yses or ers eﬁor El eg}t rorra et| C appar at us s are
P&e Ca PRy g

general |y conp °5f é&ﬁf&&@tc@rgs
circuit for casuylfagenn@rsexmaﬁzlfolnuxoa&mgt arfgmaaymamtc csftecellr rsehﬁeu s;emgtssed
through the Cog?{u%‘irsw%&r 351 Qe &3 £lllc g,ho%utt rto'%% gtuex%té {1¢c

apparatus. |f ent 1I's passed thr ou e conductors, howéver,
t he conduct or sP@Fleéblléhélyal Wn?étd@rhldllswar @Wﬁ’eatnwlatth@rel dat magdiicagar,

insul atign of hphencerdealehs r‘érgari%%t%t 'ﬁtﬁ%tv%ﬁﬂe%'ts dfS s tinyAtht ¥ has
problems arise in fasteni menbers ,0f the appar.atuses. The magnetic

n
circuit uses aPE6PeP&Ad B‘%él fIVI9§‘t t@&ré’s‘et‘t@é’c}“%r @fstlét,ﬂ??"d‘fn%&@?etl c steel
sheet. For 15 bu@dh.lalﬁgohhdbe&k,mlnedt@@ﬂe,sh@&ltﬂsl g, tihel dimg dFoldtarkigf C.
are frequently_us W I N |n lLegtr | ort cl its
occur between F’ egg‘t é%(c:)ktesgl %gfiegrs% glc é Sx et g‘trl%gln og%sﬁ%r -Cl I’é{lltl ng
current is progucgeéngndogsdrop in the performance of the apparatus 20 is
caused. Jherefore, goMeheps ol dng @ ihandinqdrs ued ddladdht dldmg

bet ween magnetic steel sheeéts. ng or bondi ng, However, use at a
hi gh t enper at uB8TE&CRoLIpE&SER éheleﬁ'aal‘?e&tr&anltché‘ﬂ%’atqoﬁdﬂé’lger?é}ﬁnti s

fastened and 2haivesbleanedsley ancer @macinabxqtelmeredrr@nwua.hiaa tsx drleakdown a
hi gh tenperature. ;hls f.astenin partial. Time.an r e requi.r.ed
P i

0
for the assenb 6cESY AR 1BSRIETHEs B e °§r?&r\hcbd°z¥t3 Sdti%ens
due to the partinalghadceoirggnid tlypeordiartd net @ge ndenhlastee h‘east ememg ims 30

PosSTbl evg | | ASHLALER BAULd e Seaur e ce BEACaSS MM GROTR 3] D! ©

and automatl on Wou ossi bl'e resen her e
i s no nethod otheoapPagcasient @fbeseseer @bj@cmlglee té@p@ﬂ‘&tﬂlrl@ntDth@LtOSURE

OF | NVENTI ON 33 ¢A1% 5@Rin®Ct ndh 16Re ol €38R ilsnVRRuliYed $dr0 aPIgWige an
extrenely fast and easy coating for covering end faces as new technql ogy

for treating tREERGCFaBEECEHF 15adordeed sheer because forsterite film

formed during secondary recrystalllzatlon annealing on
35 the surface of the steel sheet and therefore heat-

flattening treatment at 800-900°C must be done to coil-

set and to remove stress. In addition, a grain-oriented



give an insulating coating taking the place of conventional varnishing,

bl Ui ng, and other heat treatnent due to the fact there are many problens in
t he adhesi veness, insulation, corrosion resistance, heat 5 resistance, and
wor k efficiency of an |nsulat|on coating after baking in conventional
treatment to give an insulation coating based on bluing and varnishing to

i nprove the corrosion resistance and insulation of end faces of cores. 10

Anot her obj ect gfietheipaesS8RkelNE@RELORAKS at @oRsAHeIAAR Shildidnt of
appar atus and net hod_of production qof the sane enabllng operation at a high

t enper at ure. StFFPnaASFﬁePnébPéEPGGPCtﬁérﬁﬂéséﬂt fitdire MG AN D FriRAtde a
menber for an ehgchehéabnagpabakes &upbfr@%@ﬂd: 1ypen ®JafGld GRlent as the

hor t t d st d, st dl d
uriace and o sEABPReRAPROACHE SBANGRI RGO RS Bater (1 PLA LAY AR o

superior énd faeéecnsukafli sheeflasaeeer.i Zed gemetriadt, emd ihacemndfc thygpecor e
are treated 20 E8a@&%§p§@ %§E2%§5#0?e23§%§n9egfs gn%%e %%ed%ﬂdgﬂdﬂjﬁﬁgess

of at least 0.5 um conpri se |cone co
converted to Sibgt frfeaniesr énhavnayaliddpari &n éﬁ@'ﬂ&@@ﬁlﬂﬁﬂdﬂjanw as set

forth in (1), chagagter bé@@!m@ aaatsu@@ra»s@r %%efﬁl'nb'ﬁ‘a%éltﬂ%'yd‘a'?ﬁﬁs of said
i nsul ati ng coatin east 2 um.an reakaown vo tage iIs at | east

30V. (3) A coreaﬁg§5ﬁ§e§e§§pePP6rléﬁ&rFQEean§@P§tF@ﬁl§§a§€@ g% h in (1)
or (2), Qmﬁracteénaaﬁluntyhaunsaedehmsyba&sngt@O@uuﬁgnb&% %h@e@%ﬂéﬁﬂéﬂﬁmce

in air of at 30 bea t 40 Q core aV|gg erlor end face
i nsul ati on as s&PSf 5P Fﬁmgﬁ§l3ﬁe189 @fleo°E§fnl€h E@t@ Qﬁiﬁ
said silicone coopenhdbits pedfioethancat begweenprhecdwol hawe @mmunxn&ypes of
a silicone res'genékﬁﬁ bsé"w&%keon§§ %ﬂllQBg%hP%HEhC%ba€Q$%?¥:¥ﬂgﬁ %b'”t
glass frit, re-srlicone ri se uced

g _ hydrolyS|EhEeQGWEOnfapﬁod@ﬁydgathénSG@@deﬁ@@ﬁﬁonhnm@Mﬂnont@w one or

nor e typ%% of SHH%E@Q%@%nGBEE%ﬁééd19!u@@1b1§h&x$ka_ n(Wﬂ%r%é%éf%f”"“teger
of 0to 3, R is an kyl group or group, the plurality of RL able

to 5 be dlfferehﬁcﬁﬁéﬁnﬁ anZaBPegllﬂﬂ Eéﬁﬁg éﬁeaP@§%9a§ﬂ8@pdé%ﬁﬁbssed by C1
or 0(R2), WherecEﬁsh&e@ﬁbdeybogﬁawﬁisﬁmd t be phueal iihyudktRénaRer dnesbe
different when n = 0s or 2), a nDdIfleg silicone polymnmer conprised of a
conpound pr oducBBCBF5a Kydr ol ysi's reaction and 10 dehydration condensation
reaction of one or nbneptypésudbrsulist zecesteypaessedtbhag Been nS i ( x2 )

4-~ ( wheje n 'ﬁkQPob@ESQGEhQE tholﬁsuﬁﬁtlﬁ Bto%%%”bgdeE%%g g% 90 UP

ot her than an a henyl ~group ral | e to be
di fferent when ﬁOEez ermsd kz §énﬁ§lae 95 guk@xygghéapae%9¢@§s@éf@¢tcpnor

O(R), where R tﬁeaeoﬁbkékfQEQHchan@th@ Bkl 8klehy re@k iRgabletan® For
di fferent when silicone poly HSP prod% ced by a

hydr ol ysi s reaCQFBﬁQSHHeﬂéhﬁgrépl Hdeﬁﬁaéﬁg& SHPPEACE PIror e
types of conmpoundeaZifigexpeeesaddfbgeE BT borSs (WXth)tﬁenm@thdrﬁfn is an

i nt eger Oto an_al.kyl _group.Qr Nyl 0 Pl lity of
R1 abl e %% be dl??gﬁéﬁ on trgat%eﬂgo§!3Fgﬁlgg§i¥acg B?kcgg%srl‘)%p%expressed
by Cl or O(R2), 9eherelRy is &heabRgt,ghewpveandwhhdepkonslideyabilyrR2 able to

be different 25e¥@88t@ve Gorl amB&o%km@ﬂ@ B8R +Bk %B&%o%XB%Sr%%1§%Q§E%”%%S
expressed by ( R3) ( x2 )4 ( where n is an integer of o3, R3

is an organic f&ﬁ@?ﬂéﬁépnngGS 8CREEVRARSEN &PE&PHQrSGEQGBtBheﬁ@ﬁ gr oup,
the plurality ofnkgiablient aake Bb&he&ﬁehfwﬁeaent— 2 or 3, X2 being an

al koxy group 30 expressed b 10 C&E% where R is an alk qroup, and the
pluralltf of R able FSIbEXB%PEEFehﬁu npt- OBlylre5P %5? RTcore having
a superior end iaselapiohatndncasrestohorebisnapép, bharaGSeruné@runrthat
said pure 35 si . pol r ound gg o]
atoms in the R-SAICRRl PR gi05BsFraense soaefinkle B 8y sehin,
hydrol ysi s reacthenhend Eéﬁﬁﬁaﬁnt step.
Further, treatment by an organic compound or a
35 varnish comprised mainly of an organic compound is
effective in its own right for corrosion resistance and
insulation, but is insufficient for adhesiveness, coating



_ g dehydration condensation reaction of one or nore substances sel ected
fromtetramet hoxysil ane, tetraethoxysilane, tetrai sopropoxysilane,

t et rabut oxysil ane, nononethyltrinethoxysilane, 5 nononethyltriethoxysilane,
nmononet hyl trii sopropoxysilane, nononet hyl tri:but oxysil ane,

monoet hyl t ri met hoxysi | ane, nonoet hyl tri et hoXysi | ane,

nonoet hyl tri i sopropoxysi | ane, nonoet hyl tri but oxy-sil ane,

dlnEthy|d|”Eth0§¥§éh§@ﬁ §h§§§B¥h9hetEH&YhébkaQ%61§Qance In particular,
di et hyl di met hox ane i et i et Ox ane, yl tri met hoxysi | ane,

dlphenyldlnetho¥9§|Pﬁﬁéleﬁh@ﬁyPPPFeWﬁ¥§9éﬂFﬁﬁemeéﬁé dhgive AYLEANEMN0 RS | ane

an? sai d nvﬁlfl@ﬂnéahhﬁgnesp@éﬁﬁ@feusa@nerett&eeemehtanEweeﬂeﬁnuﬁda edat
silicone poly

d-nodi fied.silicone 15 I

Seryl ool {1 50 SeP LR BoRprpL LepblySmssi RRSU L LAPLEoRSo reRr ocess

am no- nodisf i ed sfl feonatpohyoer thei opkemidcliuddssialumdnempaliyees.t iaved or
fluorinenodified §I|I$OQ§ golxgegh (6) A core having a superior end face
insul ation as 28° BFthTh Wy She of (1) to (5), characterized in that
the nmetal el enent orFsetheaetakrebhément Wi pheapdatresolratinothegati ng ot her
t han oxygen (O h e L fdin and
fluorine (F) |sl%§?ﬁ?99 g%ge X?EQ Qﬂlghbcogkghag @lkg)tr%%FgEEnt%%h a 25
f orm havi ng an %FgenbﬁnHYEﬁdaﬂﬁaFe@aP€9NPéFhéVP?h§ﬁaS#nﬂs 6ﬁéudﬁeﬁ09§e-

e'enents]§ﬁ|eCt@QeBEﬁEht'anﬁbreﬁulkbs 9@ hCEemBBraE@reCGryNhg C¢n Zn, Y Ti,
Zr, Nb, B, Al, and Bi . super.i or end face

§ 8 haV|n%
i nsul ation as 36°§E%nﬂoPFﬁ PRMaRG e oRE 8? 1)t §XEeRrec R PLODIEES ithathat
t he total meighthiaRIOOatlﬁg,lhldlNa;cKltNUth@aadﬁbslwbneEs 1@Opdﬂru Che

Zn, Y, T1, Zr a t t al
melght of eIenen?%u?ﬁtégpdggﬁgngtFgﬁa§RSF|ﬁgeotﬁePk?ﬁgﬁi %(Og%eggrbon
35 (O, hydrogepriély, antt hegenhéd) masyl pupbl8hns amdmftherwnew@ﬁpmﬁ;qﬂ

| aSt oot s bt vELOR! RS rbAnkHR! ahleokesBbntH! LAOkyS ! N TesPect {0
t he total of e n sard insufation coating other than
0, C H N, andl@prevemeneass desparels by weight. (8) A core having a

superior end face ingykahben pRef8l LEELH 1BMAAXtEBS 8f1GEbnkOrkblin
characterized |£ﬂthat 5 the' bodﬁ of said core is co rlsgd of non-oriented
S

magnetic steel SABLPatesy BOLfgHsPBERARL BEPEUEkEr eABPY OLHFEr PYRENRTicC

i nsul ati on and zesinsnneunesnsgamaEethalacheeineddbgshamsngaabrsnsbhat|on
coati ng npris u S e e f a rfaces
of stackg§ stee?lq % e?rg %85 %%5§§?|8}%% ?¥g§5 ?%8)g§dt?§§§ o%%e?ﬂcore
extrenmel y supertoregn bntuaaelwnuaddocoﬁdberad presfinambedcbapdurcssi 2ad by

having conduct Of §e 2k £8reOE8nkOEPELEGEnR! gsbpcked TRENELLSGoAS aTR! €6 BLE 8N
havi ng an insulation coating conprised of a pure silicone polyner on the

surfaces of and®betweénthPReCRdghefrE -materials and conductors. (11) A
transforner core extrepeh¥rSUpsrkeeeht yBavkat keAnaBdraerEOGEARgr €Si st ance

t f th ch t d that th | at i
Coating Has an BVRFRGRFI PRFRN BRnERE BREBEES1o0508RE, FaRaSn EVEaRAGRN
vol tage of at |kash BPoduced) Butmgnethe peotectfion afi téhectremadpemecs,
appar at us conprgﬁgdtgf ﬁFle%gklg¥l@g Qb@“esagft382§1 gRet hgopmt eri al

e

punched into substantia e sane s apes stack j ol ne together by a
si li cone poIyne#nsgétéoﬁa@héﬁFéghewbEFmPeFaéﬁ ERretepdpeghst Perippaerdt dye

characterized byobehagnteheeﬁgmnbbouhelaﬁakpﬁeebleainonmease&eel@o@nd/or
stress to the pieces of the magnetic 30, materi al etic menber

for an el3ctr onBYREENEIGPpRE af ésastgéFlPSrtﬁrPnnﬁéﬁfsaﬁHerggﬁ SR¥&FnBture
core is conpri sedeOtomppbyedl ttinefodimergdedreomaiplecdipped4)inAoilghbut

conduct or's or - CHRBUEFBPSZ &Rt FABRERLROnAPar F a7 FoPRas L BhcbREF RFI o
securing el ectrpravennsahabtonhbet Weearadpdi neaginesbeid resigtance.
There are inherent limitations on the properties sought
35 from the viewpoint of work efficiency and labor health.
As electrical apparatuses, there are motors,
actuators, generators, transformers, reactors, and other



of the same or different type using as a solution exhibiting the ability to
nutual |y fasten and hol d adj oi ning nenbers after being coated and dried

bet ween adj oi ni ng nenbers and having the ability to fasten and 5 bundl e
even at a high tenperature of over 200C a pure silicone polynmer conprised
ef a conmpound produced by a hydrolysis and partial dehydrati on condensation
reaction of one or nore pure silicone polyner expressed by ( RL) ~Si ( X1
) 4-n (where neﬂecamomagegencohp@atat&sestﬁ heart el ahkyl group or phenyl

group, the plu i nt 1 being
an al koxy gr ou{fﬁ %%8 t%gc%pgg %?tﬁ%) % %ﬂayn a?rﬁ)ﬁl ‘%(uopé,) and
the plurality obnﬁzcabre i@rbeadWWh@Qewtcwhamnm an almagnéﬁlcjﬁiqdiﬂt/\
nmet hod of procegsi pg,2,5Q emg@qur%a%QQ end faces of the core to give an
i nsul ation coating cong when produci ng the core, punching or cutting
a materi al tC)predeﬁeﬁﬁFﬁédaﬂﬁ&ﬁés°st§éKe@§ drsd RasERsl AdiaEdh Eitheal i ng

or not annea"BBng@%br%rQétbaﬁlkb% %ﬂ%l%@ %@Q@%ﬂﬂbﬂfEhéx"e to give an
i nsul ati on coat and/ or baki e sane, said nethod of

L roat NG end § BLBL PR oBE A GRS | et o GRMRY o ARG ed by
usi ng as an insuh:ahlgngth@abbm@ublte:&tsr;ermtow@g@ﬁ e Qi’ormij’cﬁ:dxyé,)aﬁr of a
silicone resin i % COllOégﬁ S|I|ca m/neltlng poi nt
glass frit, a Bﬁfép Fl off& 85I r 368 f%sé@ (ﬁﬁEQ%n i ncluding a
conpoundlproduaaduhytaohydﬁok%slsomdac&wam audmmgmahrn|mHt&nmEMmsa1ion
reaction of on re t S ¢4 t pr. (

a-n (where n |§eg% ggeghtéagr 3%B% %&Q%% ?glgﬁégﬁﬂuﬁygﬁgﬁ%l%?M§%eny
group, the pluﬁéplﬁypéﬁaRﬂséﬁle to be different when n = 2 or 3, X1 being

an al koxy group eprmssaﬂglmét@é @&&ﬁ:&@ 1us\é;@eraec|3%é Sarﬁﬂ yore! Mgaup, and
the plurality of abI% to be diffe or 2), a nodified

when
35 silicone pof9FEF §§F9%Ehfr FLE§ 5@%5%9&?|%%ﬂ%ﬁ1%ﬂf%¥(ﬂ? ound
producedidy a bmdﬁahmglsheea&hb&mdam@r@ehwdﬂ&hm@n e@ldkneat ikl vieact i on of

t t b 2 "
(where n'is antthregsr sreGuelty BSE TiRF Stk RS otedSindup ot ner
t han an al kyl gﬂ.euprocaﬂhehplrtgmurpultuse oglcurrabiettywesin Rhealdtadkede
different whenjn =2, O'Evl%h X% Q‘i‘z‘c’l é%rlo% alk Q. Qo %%Cgﬁg%lgﬁ% H%éenccl Y

O(R), where R is“an al kyl group, he plur ity o
di f ferent whenpioduged] andr az)iromdna thiex @grfiormenee ol yaher asRﬂarc?drﬂﬁ'i sed

of a solygion irclkudised.a TheMRTWIG prs%ﬂié&@.%e@yn@lm%rgmdis'b%d&%ﬁjll@ and

dehydrati on condensation,10.re ion.of one or nore s .of co ou ds
oy oot by URER o L) bR Sl BB Hag T e bt fthy

is an al kyl gr mupddmgpberny)bngln@@p hidweviglryr alsiet wtofa IRJlgabItmmpceﬂm:txhe‘ fier ent
when n = 2 or %th§og§h can al koxy group expressed by Cl or (R2), where

RZ is an al kyl gro 15 the plurality of RZ able to be different when
n=0, 1, or 2) andIdne bearsre tjigedegtisghslaneas deprfassanasy ndr3 ) nSi

(x2) &3 ( \Miﬁrs%ﬂat'ea %@r 'ant::%g:%'inl‘éf oQ' fth%r, mB%ue& b1 Gy ddkihdronal
group other than_an_al kyl “group royp, the plurality of R3 able

to be differenf Qgg@hgﬁm@eragugp 3 f 5@@ n&ﬁgaPﬁoivnﬁ?ﬁﬂp SRSy by
Cl or O(R), V\/flalb@rR'arleS requdlded f@rowhe alsde&dMyplpﬂoaieﬁs/ afd Boxdtanes be

di fferent when _n. dip n or SP in and/ brushlng

to obtain an a\98rl§§e afn%l Pﬁ*h{la)écﬁ'ﬁ@sgegfo%‘eer r%l/eor gtk Orf 25 to
20 Vim (16) Afmﬁthmdn@f fiicdt bogddmd E&@es @bm@haﬂaaﬁasqynMQQﬂlsnsulation
coating g5 set JfQibiin gjf5)ms%*l%ﬁ%tnerdo%% y& Sty 2y, gy %r%dés%one

pol ynmer sol is a conE e nunber of carbon atons I n the and 30
R2 al kyl groupvicstldobesore sHawle iand Gditegadiconpoid FleRuRaFaRne a

hydrol ysis reagls@iraed wtt iad! thehYyHelen®n tGaeJeRNRlreOn o 8RF tnicdhodf oFne or
nor e substances select ron1%Ftranethoxys|Iane tetraethoxysllane

tetrai sopr opoxySi r &BuEx PSEda i, a3§lﬁ@n6ﬁ%¥¥EHQHq L€et hoxysi | ane,

nmonomet hyl tri et hoxyﬁllmmsumn@meuwwnowpr OpoxySI | ane,

nononeth tri but oxy e, nonqethyl tri net hoxys eth r.i et hoxy
%l% rmnoe?ﬁ‘ylogr oo 55%y§re5ﬁé’t r%‘r‘(c?&%ﬁ;ﬂnt fivh (L)ftooﬁgsf’ltvl éi%eg%
dlnEthyldlnEth@my$EM@dq,demBBmﬁl@H@Wh@ﬁP$HMQnéordKEﬁ*%ﬂMﬂgﬂ@MWbﬁﬁﬂdSaWQ
di et hyl di et oxysj lel i i | { idgne,
pheny|trlethOX§§%?§%ghB% %ﬁﬁtfﬁgﬁkﬁﬁ?ﬁﬁﬁga§§F|§ﬁg &%%%%hqgﬂg%Q§§¥§ nodi fi ed
silicone polyner sol is a solution including one or nore of an
acryl-nodified silicone polyner, alkyd-nodified silicone polyner, polyester
acryl-nodified silicone polyner, 10 epoxy-nodified silicone polyner,
am no-nodi fied silicone polyner, vinyl-nodified silicone polyner, and
fluorinenodified silicone polyner. (17) A nethod of treating end faces of a
core to glve an |nsulat|on coatlng as set forth in (15) or (16), 15

I 1 . L



element Min said insulation coating other than oxygen (O, carbon (O
hydrogen (H), nitrogen (N), sulfur (S), and fluorine (F) is mainly silicon
(Si) and said Si is mainly present in a formhaving an Si-O bond and that
20 said Mother than Si is one or nore elengnts selected fromLi, Na, K

M), Ca, O, M, Fe, Co, Ni, Cu, Zn, Y Ti, Zr, No, B, Al, Ge, Sn, P, Sb, and
Bi. (18) A nethod of treating end faces of a core to give an |nsulation

coating as set %96éhahnlﬁsﬁlae§n9fcgétaaé)thﬂlﬁ§7khe0%%%%@;%ﬁ!Zed in that
the total weig ratio of Si K Cr Co, N

My, Ca Fe
zn, Y, T, zr, fBNVENthenageVaspispingy biHdng: aPéh°¢@§5e@@a¢oﬁmméﬁmﬂﬂy
wei ght of el eneats to snedfaasUhabrena@@amang gkbbaem@aanoxyﬁﬁn (O, carbon

C, 30 hyd tr d fl t
| ehst 00~ and"| ARREEVERESBei GRECIAE B ol CF FRELAR, SERREE TG hD e ol

wei ght of 5Sel enenesisnasaed anduarkoafédatiengyoblieant HasulatGonHcddtiard S
is at |least 50 3 a es .of core to

gi ve an |nsulat¥%ne€o§ kig%aéth%H?QHQEOEgﬁ Ekggtﬁggﬁ % 5F1ve %
characterized bynﬁui@hecnaqdahgngobsaed on- blnlngngnuawamnlgmam@ngo
treatment agent;gs gybiLherc 9r%oE90§0r@§5E§a ¥eWahaht nds 19@liicd eantalt of
one or nore of inorganic oxide powder particles, an inorganic oxide
col | oi dal subst R€es BﬁgﬁﬁFesreS|n powder partlcles and 5 an organic resin

emul si on 1go0l ution wi pRotReEpeshjbet168@ EﬁétFraﬁeﬁQ|3hbeWQ&b% Qfs 802 of pure
silicone polyner sol, nDdleed si.l i cone mer iglmgtgd/or m xed, silicone
f

pol ymer sol . (2B¥OR {8t ABaCLPCEF5REnGPBAGAFYEE 8Fe Of o PSS OFn
i nsul ati on coatbfgths semefenhblnng(&@braehanaateaih&@hbmem®bmgt@&esald

i norgani ¢ powder partjicles_or Ll ojd nce_agne or .nore_ of Si.0

A1203, Ti02, zr02, a%%f%? %8%% Fr 883 %Ft g %gﬁepﬁ§§ﬁ 3 ANSEDLEOD 6§rt|c|e
size of 7 to 50pgovidels pempen frerhed electedrahgappdrhiues suppaessed to

give an ifsul aliQnes0at 09aBSshsklBiEBuLES( A0k SEPBLACLAH 8REa0Y USiNg as
said organic resin powder particles or emil'sfon Solutton substance one or

nor e substancesa§%9@2@@nln90hva€#yn9 pBAyimprened 20 pYrfeckrypade?2

pol ypropyl ene, pohyagi dethsal yeanrhpaatifg E@kyuhetbamé mel am ne, phenol,
epoxy resin, and/or fﬁg yNers gf t he sane havi ng eadp%rtlcle S|ze of 50 to

10, 000 nm (22) A ne of T Pe8fY hf%eRdSFREESCLS PESt dNSK 158 an

i nsul ati on coatchgrastseizédrih thaangndn€aoks(a5) the €3%p, ackataeberdzed
by, whentyreati e h : eat.i s at | east

t wo repea#@d co Q% %bgei%ﬁe%gggigggo&j?ﬁggégﬁnékashrggﬁkggg%gggﬁure to 300C
for at |east 30tséckndss 36 é?BleésﬂeOhadumfcbmpaibag efidatateasaf 38 wake
to give an insul ation, foatlng set forth in anz one of (15) to (22),
characterized b9t @heh b?QPﬁgc?@BSHPgdCBBX?FHSQ RodtPay an insul ating
coating agent to whi¢ch)thecbrel ravinyy bosthertoangndnéaot @thlh@lbﬁOhsls
added 35 and bl gnde at | t r eat .

hi ckness. af t or SaFyf RELBT LPnS oY ay SRrASFRGT RS PRAY B 8PeBe0el51tB — m
and coati23g an thsckaessnofoakidgiagebbting &batingwhschtalkbakker us anat
added and bl ended in Eé | east _.the final coating éreatnent to obtain an
average film t hf cRRe3KdeY"t KR1EBPE| 1Fnehl 46R#8R 28¥ting agent of 0.5 to 20
Vim 5 (24) A nethod(®f Areetéenbaehdgfacespetiarcend facgi iesabakdsnl aki on
coating as set th Ln,. ar ) r.acte d that said
core is conpris%§£o$°ﬁg%-g¥igg?eggné}ﬁétﬁgaé% %Frggggtgh ggé% SLdgfjhod of
production of ainsahstbngecoabieg1baexarbaetyrsapetaocelmnlnsuleﬁuan and
corrosionresis{ance g@@sgckeglﬁggrby coating the end faces or surface of a
transforner core conprise a stack of magnetic materials with a pure
silicone polymer and(#)yRngore PavibBgnhaRUPRsLPHt PBA £86ei ARSULSLioR) A

net hod of pr0dU§étOPoP£halhraﬁ§f@ﬁéeéfc@ﬂ? eatzevelahgyaetbeazba hﬂsehaﬁlon
and corrosion resi stance characteriz netic materi.al

n
attachi ng condut®sfsSt h%ﬂnEOEPWH@uE Fﬁsﬁléf%ﬁﬂ gSQFgﬁg 6PMRAL§PGaRE ¢
silicon conpoundnandrdmgrégtypesoofaatemlibenaOraagnetamkamtesnaheaaéd

conductor (27 h roducti on, of extr

superi or |n |ns%?§}?b% gnﬁliﬁe?bsréﬂ ﬁ%%?s?g é%ﬁ ggfo % (Eﬁ?g
(26), characterszkilcometbalynbae compeﬂsaddoﬂraedompeuhdtpundugadlhg has an
average film 25 thickness of 2 to 100 ~. mand a breakdown voltage of at



| east 30V. (28) A nethod of production of a transformer core extrenely
superior in insulation and corrosion resistance as set forth in any one of
(25) to (27), characterized by 30 using as the pure silicone polyner a heat
curing type conpound. (29) A nethod of prodyction of a transformer core
extrenmely superior in insulation and corrosion resistance as set forth in
any one of (25) to (28), characterized by 35 perform ng the coating and
drying treat menhy@pg195i80kBakkiBh BndalehgatataRs BRIt [ HPRidWbtion
sprayi ng, and - 16 “brushing using as thé pure silicone polymer one or
nore types of tPEaPRENPTaBeREs t¥PES REd SHPSHESSES FGRF as8ethdYexpr essed by

the general formmtpsi((xRy,.) ﬂ&hefem 1s dam {nbe§&r Nof Soakoi B egeriHfad to
3, RLis an alk oup or enyl 5_group, the plurality of Rl,ab to be
di fferent when % 59; 8?05? gf Béﬁﬁ&laﬁr3$P0x B r@ﬂﬁréQﬂF€%§§55bya ieopo
0(R2), where R2besdafifalkylk gheupn and blre 3pl x'abéiygohnRZ1Rbke Hoohe

di fferent when = . (3 met of. productign of a

t ransf or ner corgxgﬁggi%Feﬁgl§a38%eg%§f)fﬁw$%§%l ti%ﬁ]%ﬂﬂ?#&%%(ﬁﬁ%ﬁp’ and
resi stance as_sehefpiuhaﬂmtyzgf,R&h@bb@t@miheddiﬁﬁehanttWhepune=sDLi&one
pol yirer_cont ai ngeab)| egshoadzieh S14PEbhE 38dyRed COiPdsdaHe A Mt hod of
production of a transfornmer core extrenmel y“superior in insulation and
corrosi on resi sEgREEURE PEPARELEhbYNnaaRydERAYSH S( ZBRCtdorB@Nd char act eri zed

by addi ngand bkengdipetasni BehdensetRewdeeaRaibnClds die drCdr@ d3lpes of
substance 0.1 to g garts b melght E& one or, mgre of Si 02, Al203, Ti 02,
SFE8 RE©5§%8a '

Zr02, and/or cofip §egf © WRt heSidhder (¥R8HD Patfs@By wei ght
worth of SiOz contegeedoinot he pyre’sisiswnergahicefuastaonalldgtoup. (32) A

met hod of producti a transtornmer core _extrenely superiQr. in insulation
and corrosi on ré%hg?aﬁggna?ns ? V%r?ﬁoﬁﬁ ahy P ﬁgggf%¥§%¥“t59f§f9Préilty
characterized i nf28° tdtate atalriyé ndgif empenttwhenol +h2 eur @, ski ikeoimey pol yner

S, MOt Tore 1hagiRE00 oC3dk SxprEBLEaTEYNEd Bt BYAM), NOnORONR! G TRIET S
for an electronagnet c apparat s conprised of a yfal 1ty of pieces of a
magneti c mat eri alkysapgosandpndgthet Redrefizy @fnRgnebie henberdibfenant

el ectromagneti cygpRapakug,char agt eni zaddby aikaadisnd iddher AR sai d
plurality of pieces of nggnet c material, then coating a soOl ufion

exhi biting an aBFPAEGeHoPYhBNGYARGLEPEEes C8F tARGN BT AREYET3EEBY drying or
di ppi ng them i ntentbasaaliohi eraciionhhed dngi by Mereoitypelemft egaigdamnds( 34)
A sinple ndl i netihic me o] ec net i
apparatuéﬁgharaggggg%gggbgg ?Bng%lﬁé%gtki g éf%ﬂ{w§§2§%'%#{%$€%e§£o¢ to
magneti c material Bunicheih talkybsIzerp 0¥ ypherykagroshapeke phenatbhyiof a
sol ution exhi bi ki gD @PIdd tyif & HWDALREY PiLceSoPf 3 Magneldigraherial by
drying or dipping theminto the 5 solution, then dgying to jojr them

toget her. (35) AMKPKYI EXBHRIPFREEREEA0RYoF Lakngi&( | c WafHerRT ¢S 4P

el ect romagneti cadRpar gruspasaddt ther blura1(83) ofir RE34d1e charpst &1 fzetehy
usi ng as soluthon exhi Qi ting Ehg abilitéeto bundl e iecesfof gp%netic
materi al & ogetW a %oPBFiS nﬁFnPﬁr80ﬁ§PF§e8 of U&E “PESSE one

F118 by dré?n?
type of a pure ekpreemedpblyfar), nid xfbdj f(vdtess In chneapol yoeger (86)0 Ao

sinpl e bundl i ngymeghod; of, &, PRGNEL | ﬂf{% { Ofr gl CbLELE OBRGRCLA Can kv
apparatus as set forth in any one 15 o 2 t ), Ccharacterized 5§
using as the pufg&oup or phenyl group, the plurality of R® able to be

different when n = 2 or 3, X°® being an alkoxy group

30 expressed by Cl or O(R*), where R* is an alkyl group, and
the plurality of R* able to be different when n = 0, 1,
or 2).

(5) A core having a superior end face insulation as
set forth in (4), characterized in that said pure
35 silicone polymer is a compound where the number of carbon
atoms in the R* and R? alkyl groups is not more than 4
and produced by a hydrolysis reaction and partial



silicone polyner an organic silicon conpound produced by a hydrolysis and
parti al dehydrati on condensation reaction of one or nore substances
expressed by ( RL) nSi ( X1 ) 4 ~ (where nis an integer of 0 to 3, RLis
an 20 al kyl group or phenyl group, the plurgality of Rl able to be different
when n = 2 or 3, X1 being an al koxy group expressed by Cl or O(R2), where
R2 is an al kyl group, and the plurality of R2 able to be different when n =
0, I, or 2). 251e(k3,r7dra@t5cbmmmdimmﬂtr@1 ¢ dotiof af neageebrcmoeagber for an
el ectromagnetlc tu orth in an 3) to (35,
characterized bi}'1 ‘8“%% "cg%]r %ﬁt%%l H%%%gﬁf)’é}'?@??’%he or nore of an
acryl -nodi fied tsa‘drmtmmylme, attédydaxm@pfmpdxgsilanee pol ynmer, 30

pol yester acryly Emgcg e | i cone pol yner,
am no-nodi fi ed C}ZE)dnJ&ij 1&9&' Vr{?égﬁgxﬁ@édh%ﬁggﬁs{? %%fg% %frer and

fl uori ne- hodi f ivhaieYy @mﬁM@rSl{@@ Anmlh@‘dhbltplb%mttl on of a high

tenperature 35 ONSIALY N SAECTHI S OPPRE AL ISt SRy SEIafi@r th in any one of
(28) to (42), charactyerlzed by usi ne as a sol U?Q)F}(’)n eih? iting, the ability

to mutual |y fadtPey Hol irethoxs TLanei MoReeehpeisiathexypéiagecoat ed
gndd?rl eﬂ bet mmwummimmm@xmm; ﬂ@oxﬁdﬂ%tclﬁlﬁl{:rih!ut@ffra§iﬁélnélﬂd

undl e them eve t.e rature a pure,silicone polyner
conpri sed of adg]tﬂﬁ) HUA%?%%%&S% %e’a% gh%ﬁé)%eﬁlﬁﬂg%a?ff%l?edehydrat|on
condensatDon r ehicitilgnl difmentrieoxy s inaree Ordyoent loy 5d 1 € coxy sbhpweinds expressed by
( Rl ) nS ' in 0 an al kyl
group or phenyljpr}en?_ltr( {lﬁ?&%ﬂ%&bfé%%a%’?%djf%ég%&é}lgjé%é%t when n = 2
or 3, X1 bei ng mremOl tf ketdyoxy Dilaxprand edipye il die iRy sihhreeca®? i s an
al kyl group, and{d&ndd 1 fdd tyi Ofcdite AW By Iﬁ&bfsdéxfxéeéfr&goi‘\@egf ag 0. 1, or

2), coating said solution on conductors or conductors an netic
materials or didig et Brfiutbieens Wor%l%ﬁﬂ‘lﬁﬂﬁh@%?é fai EFPREs in

said 15 sl uti gyolyinien, del}f‘@sﬁ@rlaltﬂ‘yl-qgﬁdhﬂied hei TOOSIE t 96 ByRér gonduct or s
and magnetic material s

securin trical_insul at . bet ween
adj oi ni ng menbetE" r?cffghéja% Ju‘fcf r%‘??][cy?%e i) %o‘h'b?h%‘g %%flcone
production of q:dﬂl}gﬁen,enmﬁrplm@dmerp&r:almmelmlymem apdaf ahosims- set

forth in (38), m@f:éceréfﬁ_%&ye? i;gn% pure silicone polyner conprised of
SS y

an organi c silicon conpound eXpr (RL) nSi ( X1 ) a-n (where nis
an integer of 0 to 3 6RRA i MKing @ dpperiphesyd frerpinshbapliomadsty

of Rl abyg to t?fe@'ﬁcfle{r?rhtn %M F @ prté (3%, b&ﬁé‘ﬂa@@eﬁii‘é’?‘hﬂrﬂ?&t
expressed by Cl or wher'e is an al k]}/ %Jg‘ﬂt‘%ﬁlﬁ and the urality of
[

R2 able to be dﬁl\‘qéffeetrﬁ vﬁﬂeeﬁ“ﬁ"f‘t-?)‘-’ semigpety L Ygtats2Edst a 80~ of
at |least an n -lr(gunaumrcgamdaﬁdg G h o Nt heygehayd Ng Gafisdh O( ©f ,

conp05|t|on of 0.9 g i C Si con, ¢ 0] n & O

silicon corrpounﬁpd]?3 er{ )o’f ’ll‘z‘%f 48515p uﬂgj)tq;f r’r%%)nodﬁl?‘é1 %i:%dﬁct?oﬁFBf a
hi gh t enper at uries Gyesimaty ref ol een rGS:Ja)l aFpbaaidsShsisarainly lpyesenty bmea of
(38) or $£39), Cﬂ‘&rnﬁq{aﬁhr?fdaxpkyﬁd errﬁ§ a'ﬂthUEt?a@'ééf&’r}? @P'&’ﬁ‘?ﬂi Si is

(compound) a heat curin pure silicone polyner, (4 A net hod of

production of &£M @ t“@ﬁ%r%]ﬁﬁ%‘ts _SeleC R ThH L b eb&‘rr i EalMapped ates: as

set forth in amn o ofcd 381t cdA®n, charactzy | aas, by, atdj nge ass@p p,
additive to the UI’E%IHCOI’]E polymer 0.1 to 10 parts by wei ght of one or
nore of Si02, M Ti Gz havi ng a primary 5 particle size of 7 to
5,000 nm (42) A rret(hb)d Pofcqm@dlmz:lr(m anfsxq:émgirtm:peﬁadmrmsmbatahmgas

el ectric app t ny; ON§ 3 zed
in that ?{zue thlas(r: ness ter J%l%gé :bséz(lt)o 1%o‘f§)( @q%lo? %#]Az #
production of &h# gwttéelrrp%ﬁrlﬂfm g aper Rf i ellekt i&al K appar s Célé, sMalI,

forth in any ong ofcd 38 ! ©d A%, ohargct &4 zagh | et hat | tdhie, Kyl ng, sp,
tenperature is no Crmrel han 200¢ ERI EF DESCRI PTI (N OF DRAchNG'S 15, FIG 1

is a view of tROY AR wdeh the 9130 (18 EXRHe L MPLIRREK down
vol tage in the sk i0fsUakd sh Wud it andiary tHen tdiederesco pf clepasi ti on

gf ;[ ﬁr E)C(I; Pg 1;Lor th%ysdolougtelnon( Ho)f, lnnlvternc;[g;eonn R() ‘ sue.l.tsu nFS I,nvaenné tof'uorln
(F) is at least 90 parts by weight and in that the weight
ratio of Si with respect to the total weight of elements



20 FIG 2 is a viewof a divided core piece; FIG 3 is a view of the state
of- the stacked divided core pieces held and fastened; FIG 4 is a partial
detail ed view of stacked divided core pieces formed with a bundling film
25 FIG 5 is a perspective view of stacked gbvlded core pieces providing
with a winding on a bundling film FIG 6 iS a view of the state of stacked
di vi ded core pieces provided with a wi nding dipped in a bundling solution;

30 FIG 7 s a yhewa9h &h%uifa%tl%not:o%tt%@e%tqlﬂew 48 LY e Pl geesy bundl ed in

a case; FIG 8 is a seciional view (a) and plan view (b) of & I'PMrotor;
and FIG 9 is al§edfi 6RAPtVPAWPIFLSE P¥a¥edttormed with 35 a bundling film

BEST MODE FOR CARRYI (")(\'@)OPJTCEHE hBVENE eNsTh rGore dnid tﬁé%dorﬁfs&.fﬂlaﬁlrb&?r&d on
is acore of a tor, actuator, %enerator t ransf or mer, (*eact o O

ot her ener gy coﬁ@ErFPﬁﬁ dédi @8Y PR&: Ofs (14 SPadWdd SHEE 3G LRILAR

type, rodgype, tbbobde'YI@E saad eblrer lgobﬁmprﬁ@edﬁd)fp@:\@ﬁforcl@rﬁcfed etc.) of
magneti c steel sheet (i.n di q %tainless steel sheet and iron sheet used
as nmagnetic nat@??ﬁﬁ§}c §FF 3 Eire processed end faces and surfaces of
cores are either not (Pnowi dednsifbrmamy corsuleattiremedgatsupgs iarr elrse not

provi ded with ﬁQuigﬁngQ%nétc%}}Ps&%n'Qfﬁﬁﬁﬁﬁiﬂ@é'5Hg}53%%ﬁhﬁk*fqunep°°r

i nsul ation on e end faces or surfaces of the cores, sonet mber s
contacting the BéVé§gsééhlé§uﬂﬁél§§c6@@&#@9¢@ﬁ@mﬁkﬁ%¢<ﬂf|aunnﬁq(ﬂillcone

machi nes 1g:asespgg§§ngrgl Bd khe Q%@% 3R AR ERc BERAT AltQickePldtoe DA He2 AN
ot her fastening nenbers, 15 w ndings, and magnets short-circuit wth the

cores and causeCandi RéPB&EEC AAtEId3due to the short- circuiting current and

a reduction in the tquqqu t&m%tfom@roubw exftitenealy, supriritdie iend faces
or surfaces of the ﬁores g a |l ow corrosian reS|st?ncdi t he eng f aces or

20 surfaces easiP§" 8§9°nTﬁP FREECFAMRYEE SRS NEH & B¥nd ot her
preci si on sensohavahgr ecaddichgrappar at oeee @bm@adsedvmm(mtadkadumugndtlc

problens,, S50 i”RE%%?HEEE %Bdtﬂ%vgﬁrrgéiQQsQﬁ%Eik%P%% £l

past, as neasures | I ovli I NS tron an n%) I‘ESI St ance
of the end face®uaed SS&ﬁFQ@és p@flymrwnu ﬁhﬁoﬁmfua@@%fofc@ﬂéis hediviegmadieet i ¢

steel sheet, afhﬁbn@%ﬁ%hm%%e%legpaﬁ@t%bh@hdﬂ3f% a core, varnishing,
pai nting, bluing, "or other heat treatnment is enp %ﬁ 30 In the prior art,

however, at the time (3f)vér HFERSEGTIEL ﬁPéetFé§F VPSRN, Hhneal i ng,
etc. are necessa.m;utLaltlbarnadegotrhresﬂmchrlelsgsmalndéem@ssteeﬁ faatrtnhe.rii(rya of
punchi ng d there @g gboblens i.n faC|I|§ timnme, gﬁ cost Furth

in C

t he bondi*hg foreg F5€F3ﬁrl§ﬁg & iF oﬁhﬁ HPSPAREE O RSN a?h

formed were unstabh@e2Bgea fuhf ikiieRkneskl Ft 0har ddt Q0oblum Rinds@ at the tine
of varnishing, there was the - 21 problemthat it was inpossible to

obtai n the nece8¥8A¥FdPHRcKOdsa0PNg 0P teEsSt 30V.

(12) A magnetic member for an electromagnetic

apparatus comprised of a plurality of pieces of a

25 magnetic material punched into substantially the same
shapes stacked and joined together by a silicone polymer,
said magnetic member for an electromagnetic apparatus
characterized by being joined without local application
of strain and/or stress to the pieces of the magnetic

30 material.

(13) A magnetic member for an electromagnetic
apparatus as set forth in (12), wherein an armature core
is comprised of a plurality of divided core pieces.

(14) A high temperature operating electrical

35 apparatus characterized by having conductors or
conductors and magnetic materials joined together while
securing electrical insulation between adjoining members



Further, even with bluing, in addition to the problens of the tine and cost
taken for annealing, there 5 were problens in the stability and corrosion
resi stance of the oxide filmand in the insulation effect. The inventors
tackled the inprovenent of the insulation coating for different

conposi tions of solutions, coating condi t7 oris,” and dryi ng or baking 10
conditions. As a result, they discovered that a core having an extrenely
superi or i nsul a3 oy, coul 06r 08t 2+ 020N DY YL fn80s LUt LoBosamRpsed minl y
of a silicon conpound as th ace £ A coatlng conpri sed
of at |east 30 pshrikibingetiydtabslstycbaventedliyOfassesupad doldn

insulation. In iﬁﬁéi&yﬁéfmeﬁﬁérénX?@éQrﬁe§H§C€8Q€€d'Qngeaghgangﬁkwggna core
end face coating and a coating nethod resul i n_superior appearance,

adhesi veness, H%%$°¥%%?%t%%@Eer%o??@sh%ﬁngsFEFaﬂEélléHr§§|6ﬁSF€§|§P§nce

and insul ati on B@ndneae@@@rattannl tb@mpefeeurélag @bertae@P@eatpq&ehlgh
tenperature dryln etc. an i nsul ation CO?t

:
silicone pol yme?t h%%??l% LY¥Re¥ (GRABPHLFGTePt & aPBPgﬁFQeBrQBFFESnﬁypBIyner
fornmed by dlpplmxdrml§$iayam@ paBbLahadehydcaﬂmonsedndénaatmbgameacsubncon

25 compound. He e ca ase of makin
all Slrrpplrjesent (:‘;ﬁ #%:Hﬁ?g% égg%x%%ggféhgogl ;‘{}ﬂondéﬁf’ 8 %P’I con o
conpound t he fofhﬂQSlSKUQm Ronhelyer n qﬁuaﬁlxntsgdn(nﬁuﬂdeyhnﬂ@ msans a 30
conpound jgr oduc r a apd.d n,gogde. i
reggtlon gf one§g$P%D e t€ gfyg?é %E ?ggggs gger 2%%3%%%9 ok ﬂ) Q@?@-&il )
4 n (where n isParfiffeERRtofhentd 3, 2RAT| §ra?i Redng g’*fbtﬁ)l]@xipmmpgroup,
the plurality Oéxﬁle@@é& }5;9 oe Qrfé ﬁ’e)nt W R%=123 @h 31k32 ¥kR®,N@nan

al kox roup express b rou and t he
S arali 0 0op RoPhe RTRERYLTY fF RorBlg b e it fedysilen % il 7L

silicone - 22rpd)ynmer” nmeans a conpound produced by a hydrolysis

reaction.and dehydra o tien i o] n )
substance§ expressed %@p(é6§g§§§§2§gnp%§§%%éggglé a8 %e ng% 8%¥8% oggd

is an organic ffaces onhlthegrong behegivehan ansalkyhogrggptangphenyl group,
the plurality Oéoﬁﬁrﬁéiﬁ tOwPénd %$&ﬁ@ﬂﬁg“@ﬁ@ Bote? Bﬁnépl%é B?'Egtgﬁnﬁe

al koxy group expressed, ﬁ R), whére S an roup,
plurality of R aWrREeHIH *él?fPE?@ﬂ*f—eWHéﬁeﬁ shgpes, §Fa2¥lnsnana ChRrRRANG

silicone 10 pol yH&f, #®6ES1En§OHPOHOE @ﬁﬂdameﬂgbihamhydf@hﬂshg tgacthan and
dehydrati,gn con ensatl n_reaction_of one oun

expr essed by ( S et thegoye Fo(g%ﬁ%rgn 1P§uéﬁ¥EﬂPe§8?%Og80 9833, RL is
an al kyl group @wypﬂgnqmdgonubakihg pheradmey sdiflmabhedt ofberdatfipgent

wh = 15 2 Kk 0(R2),
mh:penRZ i's anoaTi fg%$%5%993ﬁ§0t% Qéy% ?ugne§$£§£§€g?9ycgaggﬁal§fe2ent
when n = 0, 1, %h3290%961@ﬁ@ by %ﬁ¥@9t?§e§no%ngﬁbétaﬁGegoékbﬂ§s§§§abWePtR3

]2 ~Sit ( X|2 ) aéa\!g@rﬁ@ b.t@ AOr& Nt PPEE Qf 8 I‘,Ql@coxﬁ@ Fes@n, oagﬁaw

uncti onal_ grou ot her n a ro en roup,

pl ural i t y 2of FBEh +%aY%'b%°£f?$€?%n?l %% fngmﬁgténgxﬁgBEanlaﬁsaFEb?y
ggoup ngressgdagyuﬁa ot 1 {¥ e pbeyeeR sS1atombkybedr o8pa aadﬁthenﬁlural|ty
of R able to be, di rent 1. or.2). 25 Further,. t L ution
tates of theocBriELRd" aotohePend brqandbaby & nidERiThie) REREELIALCT oo
silicone pol yneasd delydrxeiosi tonderspolgnergacthenpeésene onveareon wil |

be expl ai ned ing é@é? ggwé%aﬁee;f h&ﬁf@?é’@& bPVeRt) 9&(5{3)4_“9(@{3% frgq% by

a met hod of treatnent |V|ng an I'hsulation coati’ng to Core en ces.
The conpd¥i ti oneBfiRkeIeE| 2fi On ?s3ch’ér dct ént Ay FRVRISKE dhedhel or nore

types g; a|3|||§9@@p[e§h@ p@uk@litﬁlbfcﬁt%bléﬂddﬂﬁkﬂdf?ﬂéﬁﬁTt|%h%dﬁﬂtdr@
p0|nt gl ass rit re silicon nmer sol a noalflle 111 cone

pol yner sol, an n‘?keﬁluﬁ QiR A p?gll{j)’r@ygfcﬂ B EXRRE ¥ (GorP%f the
sol ution. By dipprhg wiereomé is- aR3alkwieyiralipinaadchhe pdlweildnyoof R*

coating it by spraving,, it .i o.for a,unjfo e i ng on
t he exposed surggg%s@%fb%h%lfgggéﬁ %@%ﬁ thg]tlheb%figh ghﬁéglf?%%t is,
the core3énd fastbicons| polymet. séllmomprtsedlaf amhehuthensmnctndeng a
conpound used i kLI y sol, nodified
silicone ponne§°ﬁ%§uR n%P%§§%%&§?¥lcoﬁ%@ %%% g§€8tpﬂh gﬁ&

finished at a |<é@\hy‘éﬁ®*e%<a@u¢@ndﬁn§a§h@mr% iandod %ﬂs@rfmﬁ?vﬁhe@o%
adhesi veness and 10 insulation is formed on the core end faces. It was

| earned that a filmof in particular a pure silicone polynmer anong the
silicone polyners fornmed fromthese sols gives a nore superior heat
resistance and is optinmal for the production of a core including an



15 annealing step. Further, as a nethod for form ng a coating at a | ower
tenperature and shorter tine, it is effective to introduce a netal or

sem nmetal other than Si having a cross-linking action, that is, Li, Na, K
My, Ca, Cr, M1, 20 Fe, CO N.L., Cu, Zn, Y, Zr, Nb, B, A1l, Ge Srl, P,
Sb, or Bi in the formof an al koxide or dﬁl% ide dissolved in a sol vent and
cause a dehydration condensation reaction along with a silicone conpound
and t hereby spe f of,,t hessid; ne (8 i ng.. net wor k.
25 \then trying § o SbE A 8 e RoR o aal Xt fan Taa et hsE AT Lol 28etn

resi stance, corF6§P6ﬁrr@§|Qtéﬁcé Br h%a@nr@%G%@bﬂcéunﬁtlp§aéo§§Pbpe to add

0.1 to 50 partscbfepeihh i GekFE Qo b $ARNGNL gﬁbdyFEﬂHéz?Ndiéﬂmﬁﬁ of
i norgani c oxi de Eomger articles €€?|nor gglc oxi de 30 col | |

subst ance, orgafl pohRE Bht TSESRE, AR An~ o?g%ﬁlé'r55|9?%ﬂﬁn%ﬂ¢3n
so: ution per ]}QlelpakySgbwup}eegbte‘s@elahbgf cSi 02 of(RA1 ]l whetbBerSiid cone

pol ymer as a fi r.to_a silicane, polyner .anmong the ve, _silicqn
conmpounds and tﬁiggﬁy 58P5|na§§ gQ F?lﬁ§¥agfa%1eg§geeF?e%F g;?ferent

i nprovenent of wheni nsal &i én amd2bneahdownmuabﬁagelaw@nea$aiymmnxmdnea
effect, f“”hercbﬁﬁ{BE%Ed"‘ﬁEaQ' Eb&%t&%‘ﬂe ntc(iuﬁ Car &4 ﬁgs%un%cgﬁo%’uc%tde%'
sheet - surf-ace treatnent by a3coatin

pre-treat nent sachYd§0éyéaﬁ|ﬁ§a§¢léﬁnééﬁ|ﬁ@hwﬁrﬁ¢ﬂ0@e@@ﬂﬁﬂnﬂ%tm¥hU|red as

in the conventiepaki$8aecef cHel B ABrer 49Bks War
i nsul ati on agent. Tﬁere Fs fhe advanfa e§?hat%thgk§@ﬁ§%§% co ﬁyy%ﬁ%w?% can

be directly trehRebSidXgive (Whewe |rhs{ﬁ A} kP ER2RT r@yf aBtep 24 a?rp ify.alhen
coating an i nSUhakymng@gapt oszbubhgu, grbepgbichiet p1ofraife ysJrutR*0aple to

deposit on the is cqntrolle controll t he type of
the sol vent and ?hg EE?F8n%08H8§nPratgoﬁr éndgvp%%b%9t?no?igﬁﬁysﬁFQ The
solution is coaerdressadpbgdetepm neazlhlw}keusssR’ia)isccaﬁ radJHyMggrtd’tfp,pldrid)ut
speed in he ca dpth h e n_spee etc.
in the caéﬂ of ?g %%gkgga@gn gonbf%% |éﬁéaf€h@fﬁfe} Bt%@%ﬁcgndl fogs At
this tinme, mhenorhé)dé§ﬁr@detﬁIcWﬁé@st&@ﬁﬁopfbéubﬁtémﬂ@@ ey pa esisegl &y

treatnment, the Yﬁ’f?%ﬂ?%s Can(xﬂ?ef%“@'f@%x@h&@@ééf‘%?”@%o dgyi gy jat a5 | ow
tenperature then d ggl or sgra |n again. 20 The drying_conditions in

the case of the®¥fpp BGhpBHAd SF Re°§P§§eﬁPaPnﬁénPﬂ3H1aﬁ€°HPyPﬁg and
baki ng Ftt a {Agvxpheﬁpm gtoug, ofchbep&uh:aaat§oa€ aﬁdalgl?h@détbé:ﬂ?fféf\enT
part|cu en, using_a pure b GO modi fied silicone. polyner

nlxed%gyllcoﬂg “Bol'yiref 8btg ﬁ% g %% %i*%ﬁ% FEORP STHRKE ﬁ%f%p?%JS?it
|s sufficient tordpyR ,rwhnmeembeﬁammrah&gllgﬁﬁu@n smdlﬂhqxpﬂunaﬂuﬁw when
using a nodifiegdeSklinone tP&'lXéTEélgfeP%%@%ﬁéﬁ e%{j)oii;”ﬂ 2

t enperature and short time dryl ng beconmes possi e act on of the
nodi fi ed 30 funéiPBhEE BREuPE. SRREH1PEqEPEYRY ?ﬁ&ﬁblpsn§0dppwﬁgn BA t he
sane way as usi 8@eRagél EcOREetBOBRALEE, agxkiedRkY nhashdl/beabaRihgobst bescore
end faces becones 5055|ble by drying at a tenperature of up to gOOC or so.
Next,.th@5reasoh§ BriWfke |imtations of the present 35 invention will be
expl ai ned. First, s$a§Oﬂ§tkeg bE”&Eg%k?@ROEth%aﬁgﬁeo%a%e%b§E hgving a
hi gh insul ation mnll e expl ai ne t he present
invention is chaiﬁeténlzééu%9thﬁﬂlﬁgaﬁlééaﬁﬁngeﬁaﬁpﬁﬁhaﬁna&éﬁége film

thi ckness of atch&ﬁé&t@r?zea‘@Hdtﬁﬁﬂtébﬁunﬁuéb b@@i&oﬁ@ E@&&ﬁeQYSB@'QEtaOf
a silicon conpound in t e coat |gg converte% E Si 02. The Teason t he
t

average film t hFeRREYBAoVPERE EB&t PHYPEE P éSPeneﬁHOﬂacé§ #he An

| east 0. 30~, miR? tdlidkyl tgtGuperesset Ynde ofien i ameld@lig o4 ¢c5nms<§u/mrent of
the insulation and corroglon Eeﬁlsaance Wth.an 10 aver%ge f||g1th|% ngss
y ko)

of less than 0.B ro?ﬁf d P¥i g ysis reactidon and par dra
condensation reaction of one or more substances selected
from tetramethoxysilane, tetraethoxysilane,
tetraisopropoxysilane, tetrabutoxysilane,
35 monomethyltrimethoxysilane, monomethyltriethoxysilane,
monomethyltriisopropoxysilane, monomethyltributoxy-

silane, monoethyltrimethoxysilane, monoethyltriethoxy-



i nsul ation and corrosion resi stance cannot be obtained if locally thin
portions of the coating occur. Further, the reason why it is necessary to
include at | east 30 parts by weight of a silicon conpound in the 15 coating
as Si02 is that this is inportant for the qt sity, insulation, and heat
résistance of the coating. In particular, it is preferable to include it in
an amount of at least 50 parts by weight, nore preferably at |east 75 parts

by weight, to 'é@!é&%’é‘ tx’ﬂ@né@@hﬁrﬁ{fPDs@ﬁPongirBElQﬁét resistance. Anot her
characteristic is that the silicon. ¢ HE s conp ri sed of one or nore

types of an al KBRROSERYEEFEPUESXY DL ba S|¢+@%thYBWW§FPPﬁ§Sﬁé?ﬁF rgl ass
frit, pure siliconetlppl yiethonpdiiand, saie@andméyHﬁkysamanm xed 25
silicone pol y VWen.treatin surfacgs £ silicon_conmpounds and
Grying thom RS TE SHE SreB Eig: TEF R Let DRt aStHP Lo RPeont  ng i o
formed. The al Icmphawmﬂhetm:eylsisamee phenplerigphexotitanpouads

d by M20On
o1l cate. A cort BAUML TR aptuhi 5248 FE8 0 R oRBBEN LEaPPHG LERR BALipRRe
particular, a mma/mztls:@helqs)oaysrelutmnh inetudihgcone pol poee, obr am xed

silicone pol ymey, %ﬂ?%&ﬂ%@dSéiif@&ﬁecggf’gﬂ@gs’ aiﬁ?&“ﬁ%l@lgﬁ”é?1988519”9

wi th 35 abundant fornlty and gl vin ormance I n COorrosion
resi stance and ROLYNQE i oPP Y%Sb%¥t@@EWbrm°¢hfled gellﬁﬁéecagéymera core

having aipure %ﬂd:ﬁﬂﬂﬂ)@:@fﬂé@rsfpi’ébﬂg pbpRéri Saﬁ\'ﬂﬁoaﬁMéﬂEQGQ gf 1$6BREI OF
heat resistance at hi gher i n&gz ﬁ ure. the no gref erab i i nsul ati on
coating conditi Y@FﬁheY%nY ~Ipdihief aft hCEB%tPﬂSYE Fpr fREJESRORIBRY film
of a pure sili Qmwlmoédm@illdmdéfp@:dymehcone pol ymer, and/or m xed
silicone polynmer ano t above,si n npound havi pg_an _ave age

t hi ckness of at Ieas{]pzz). gf m%- ?ﬁ}e?}e g%??/tlz g ?Bd gag—?ﬁn SE #h&°tBr &°end
faces, and 10Ignﬁempnainsu&ﬁkmmmve¢aagmgoasa$eteﬁsrtBOyh Al&mrerchaﬁges in
t he shap and r t dj t itions of the
ULt g 58 punci BT he et i FFS EPELCH Mnghe BF SERERMLETS ©L )
variation i s alSskRTRGE dﬁdl%t%@)i@ lISSIFh%m@ltll%af—lsn@b@hhﬁédthﬁn ohpgen

t hi ckness is tog;;hl@grbgﬁs cpro@&gfgggﬁ pgpbl@ggrgggn gﬁzregggghgn(gg t he
adhesi veness ofr%gé%insulatlon coatlnﬂ%€§|se Anot her f ure of the core

of the present & GOT-FS thht1E HR2 SELiCPRnLSt ) sang ?@aétsaoe% The
"heat 20 resistmnnely refesent 10 anfole paeseqtan ngLAdi bondeand thet

adnesi vengss andh oyl Hhen PLORSLLT £ 001 B! 10 LBRLAEd: ¥her agneg! i ng &t

t hat tenpérature. ({}\hen usthg in parti cu(I[’]rgr a pure SI?I cone
anong t he treatimon ageria, KedMgn Ehe Qresdmi Fevedoi ol t@e,héat ®5Ti,

resistance is supenyor.g This, ngkesght §U|§@blgn@t jhe time of Al diecasting
or Cu diecasting 'of the core’ Further, in e case_of this silicone polyner

sol, a heat curing t4%® ok %@F?%%H%fp%¥?%%+n%d?n¢sf%9ﬁ%r%fp?e?%?%b?%
treat ment agentglﬂ&lénlﬁnélep@uﬁ@nlébéhfn@aag SOc ofontheah &y sgetype,

there is_ the adv e solution see el wee steel sheet s
in the df %plng %% ﬁ%% Q?éil% BLPoeREE%e %. % n@??eﬁh?ngﬁtg dV? ¢ife at the
time of heatingranib drf/idy, The Nayefi oMg, i GwesCr gated Fée CoasulatiOa, of
not or 35 cores d ¢ hepef fici £PI €8e angl, disco gregn& BYen
i nprovenent of Ztarﬂe % nquFatil oneﬂ?y %e cot e eh déirflaces h%"'? %e ef f ect
of inprovenent &ESReRE ctecthe ckptahswebghbrodi %#m%tﬁeh%é%l‘éont acting a
core, SUIOIOreSSGﬂxéd‘Pa@i’&U@éé@ﬂﬁé'é‘Qh@Mﬁ@ﬁ @;@M&enk heeésrisahisiag, an
|ncrease in Ioss and droP in output, and incredsed the notor_torque 5
(thrust) 38nd o ogen H), nltrogen (N), sulfur (S), and fluorine (F)

is at least 90% and in that the weight ratio of Si with

respect to the total weight of elements in said

insulation coating other than O, C, H, N, and S is at

least 50 wt%.

35 (19) A method of treating end faces of a core to
give an insulation coating as set forth in any one of

(15) to (18), characterized by further adding to said



For exanple, in a high speed induction notor (180,000 rpm two poles), with
a secondary conductor interval in the rotating core of 2 cm a core height
(stacked hei ght of magnetic steel sheets) of 50 cm and 10 core excitation
magnetic flux of 1T, a breakdown voltage_of jat |east 34V (reference:
180,000 rpm 60 s = 3 kHz, d2_~S x 3,000 x 0.02 mx 0.5 mM2 x 1T x two end
faces = 33.3V) becones necessary. Therefore, in practice, at |east 50V

becores necessamulhilﬁme ceRadiinty tdaimeant bygérhe JHIre silieong. pOthyr@m,

nodi fied silicon mxed Si |co r of the pres

i nvention forn® 5 %%sqg’rq‘a q'tﬁ %ﬂep%rr‘? ol Qi ness
conpri sed nai nllyxocn‘l'gaSIJ.@rZ d)gadmrpmgiem pﬁﬁiﬂ;ﬁdresshaq:re ot durebe d:DXTIBdBI onal
shape by | ow 2Q _t t i r C

renoval of theggllgog%%l %or&%ts%rer C%%I \;% r{'zlrolt(r)ltxtapi"J;'rlled I n ﬁ%ﬁe%&l[@ (l‘e]('s)%s |nce a
br eakdowrP vol t &fe oagaaic gRiBERUIS istn Aqlet idn ki hgresredt | 1ot h&kness
after drying aa3%dl %%Stwe(lg'%t MddLH R 19101 8l PRre0atiingoher g%‘iy‘m'éﬂ hi's
way, the lower |imt t he average fi i1mtHi cknéss is_made 0 If the
filmthickness SPa rrt*ﬂ"éilt‘—ch‘-&r‘ri 20 WA HoRSAarme Iy et arf}jj/d?rr tﬂ*ﬂex%ﬁiy‘%hjgl%?ne
baki ng condi ti @a3ynidie s3) .adhesi veness of the coating after the treatnent
falls, cracks occur In parti da when subd ected to heat treatnent,

bondi ng defects sométied 6‘@6&‘@ K (1R (ﬁféftﬁarfée’? O A& FPFDrtQr yi ng,
whi ch | eatls t ogdest anndimeades, i@ ddzaa::tdy céenm |ﬁ>ﬂurm:tnad( 18p, The

i nsul ati on coat] e lypes Sohe

modified sili Corpe%%aléﬁ:%%lzedo%% QIS% ast spa d chaur{ er T%Qrotpzygfés

si licone pol ymex mlhog%bcﬁlmam @Garqn enonﬁy d‘@/cﬁxﬂzysﬁ:iz@ﬁadm%m and
partial dehydr atipn saasisgsabrngesmgoek EngOLURR! naY 1k anp'r& (Eg3Ni
sol vent of one or “hore types of substances 5 expressed by S ( X1)
a_" (where n |§a&”r$l1cﬁ-teeg‘3e1rz%f°f07td'f% 5080 in-an al kyl group or phenyl group,

the plurgdity of Rl (@hlye A skl fd‘fertqr&aw dhd fadds Df X &GN
al koxy group e ressed b Ciéa or O( RZQ wher e 'fé:rt;}u al kyI 9group, and the

plurality of lé(tﬂémto‘L ol SR tfd"i/\/ri’esn%?t JAt this tine,
it is possibl ecm@mhmmztdm By pss iofg tdwe sstiol korsgd e mmmxrow&ead so as to
i npart vari ous f to ot| d 0

Further, the |ﬁvé%%%rl%5us°g% %@s iscoolﬁle ar‘ Mgtl%@orgrgeerge%{}g rrassr ve
experi ment s an@umrwsomqu@ﬂlcﬁndmr@ﬁ}dr, Al stiynene ¢ h| ck filmwith
good i nsyy at i on ARG hRAle &S I BT RNG RS, dley%rxlltdé OLtSle rﬁ&@ét@se of a

so-cal | ed four-furcti on or 't hree-function SI I cone pol yner of t

conmposi tion of PR UASHAE NFen &8 amgid & o MARRE Ivh SRO%Y -retﬁldr' i}

over whel m ngl yc@@oa@tx@;epl& WN gantee dHadireataaidrsicele |§1zdmdm®cd tdn

particul ar, 1&0%‘@ nléwg the n = 1 conponent in a range of 20 to 80~ in the

conbi nati on of (9 1, a thick insulation coating extrenely superior

in 25 appear ance i N2 )atA argthvshtofr dsiesttaimee, em:hcfa;t&sssiﬁ/@mré)emrres

possi bl e il t f’gqnﬁzq ilicone
& Gup |l R ke ¢ trf?e?asishsg%(an gr up or pifl

pol ymer m)dlfl & an organic resin o enyl

group. As the rfét5ﬁod%f(2§0 mediaacRg oz ed erdﬂﬁ}ﬁartﬁ%atrﬁitﬁ fthal 93 a known
col d blend or cordensH e f&ﬁk‘él AT RitSndA tHeredr i 1O Wls i S
produced by hydrol ysr s. and deh ratr on condepsat.i on, of a stock nononer
formng a pure*§iH9 %P&Y‘* Cfrdﬁ‘o 4 fF &8 nodi fi ed
silicone pol ynﬁffemgeﬂﬂ:s.irreed:qorawj’ra |ﬂms atTerapw ESOSIdeC(mT&s pol ynmer

componeny , and the iJJdc Apele] r& net at the
nol ecul agr | evel . dizafg) %Tnﬁat 0oc'((gkrgﬁmat ggéﬁ)cﬁe ol safg‘:r%obé[,&lré(nﬁ%g a pure
silicone pol ymerives e |l§180ﬁéitdr0r¥rm@ftlyma§90fsec4 forYresi aiﬂéylorg#dlf-p

tetramet hoxysi|@ang, {£trB38! henaSHd 8 2dLIHA SHIPRPVIT] Fpeated
t et r abut oxysi | dne,” 5 nonoret hyl t ri met hoxysi |"ane, nononet hyl tri et hoxysr | ane,

mononet hyl tri i $OAFrASSy SR Mh AL IMD AWBEINT aaent to which
nmonoet hyl tri metdnex ysiiliaie, serﬁ)rnﬁtmvlltrfla&wmﬁésldzarrqg) to (20) is added

m)noethyltrllsopro xysj | oeth Itrlbutoxy5|l

di met hyi 7 met h&hys %%@ Cg%taﬁyl %uoéteh lrfb%het’-'eatment to obtain a

di et hyl di met hoxysidianss dfddry |dbyatmx s e, 1aymwddmumtﬁgnwd ahiel, ler

di phenyl di net hqysr | ane, phenylt r| et hoxysi | ane, and di phenyl di et hox eysr | ane

and further sil%nd Zethadd & dad GaadHingnatetiiAva5ian S93ken%agents

sil ane chl ori des.



15 The introduction of the al kyl group or phenyl group enables flexibility
and processability to be inparted to the coating and enabl es a better heat
resistance to be exhibited conpared with other organic functional groups.
However, along with an increase in the nungﬁ# of 20 carbon atons of the

al kyl group, the heat resistance falls, iTmformability falls, the
drying tenperature becones higher, and other problens arise, so not nore
than four carbofl, apendyis feeiLable nol BAGLACHKE" p18RARCOAShECT LG Neal
resi stance of 500 to 600C or so, not nore than one carbon atomis
desirable. As tHe nbiRal egoatingohbeabhoher tof ebtakanpheavasagdes fidle of
one or nore of @Hhé%ﬁdésWB@'{hédt§t£109ﬂ§uPQ£Y8§rcoéEKM@ gBehti 8¢ 9i ki ggne
pol ymer, polyester acryl-nodified silicone polyner, epoXy-nodified silicone
30 pol yner, ami®-wdified silicone polyner, vinyl-nodified silicone

pol yner, nd fluorin dj f | g0 T ifi |I|cone
pol yners glve rise tgzgg % h%g¥§%eégo$ggggéxaﬁ%%?igﬁggsgggUSSggfﬁer t han
Si-0-Si bonds asiveldn swosaladehee tostingi as seht fagthsinbaaynede3dbfat a

| ow tenperat ur ey gne. g xed) 51 Lh2oAC: BPLYBRT i hSLhOE TBd1 BY cUgbNggOne or more

of each of a stoc nmononer tor obtalning the above pure silicone
pol ymer and st RRARHRERRrOHf NANNRBHLeREBd SRRPRBREC pBEG AL SheRES pol yner

enabl es achi evenent PQSPQAhm@{hé&eobepﬁoa@§t§bﬁn§€ Stﬁraﬁéfarﬁékecﬁkblcone
pol yrner Bd the |ow tepperature cura wat er ncy, and ot her

Pont ondlor o o PTELY SPRPEBLRE pohyHBFULRtLRD B cEaFBPoLB0oF e SRaFONER.

it is possible ¢Maim¢t@ﬂuzedtbya@¢aﬂingheBe énalcaaespakygatSaa@obhea met al
oxi de as the cat % %oor cross- | |nm|ng g&int for g gnog g hg condensati on
10 reaction. et ar CuPRoxT e 8P PHESSY o PERTAI BPE“tFre, there
are tltanlun1tenaaerh@ksdm;th|aapuna1ssbpcopexpdéymaruandudrpmngxndetoetc.
An insul ation QﬂgfﬁnQnCPHPui§€9o€fc§$Eg glllcone polynmers forns a dense,
strong coating mainly conprised an extrenely fast drying step
wher e deddl vation antléehdrathod @écnroéﬂﬁtLPanéﬁuélyraﬁﬁépémﬁrecorﬁe

i nsul ation Coaiéfﬁkéﬁﬁﬂ?dshﬁegfﬂ§elﬁnﬂn9§§a§96ﬁ0§h9nc6§§b§§6309egﬂgthﬁce
resistant to conpression, stress. This.is a vantaﬁeous mheE per f ornh
t ja F bggls an

various 20 procRRTaGtERiFeE Py sPERSkiRG PRGRE RatRELR+§anfELH

al kyl group sucdovrduetoes hythegn otipaténghenyingudbapionrcaagingpofnehudi ng
fluorine such a t r C superi or
corrosi on resista cgig g£gfg%?a?§ °ugdm?%8 dngﬁé ggtgg %S?ﬁ%?%ggnegt of
the corra@$ion resgsethcenatachabs anhdseosdtictone. pol yners gives a better
coating than the pr'Pﬁﬂ?rA mQHﬁo%”lnsﬁf&@éétQBﬂeaﬁuéet§hhéESPﬁePOEMPSV a

nore dense coating w ation resi stance, and
adhesi veness i sSSHBYeNaLY, 5%R?¥b°¥nl?hénﬁﬁéétb?naaﬁﬂdF?FéﬁséPplEﬁﬁéSBBF9ﬁer

or mixed silicoqe @@tyﬂ@fthalﬁltgbslyolnﬁey;Oéhé@adeéﬁyzea exhthhtedhe
conpared with the_ forner cise i

resi stance, heato%8°9 e3¢ Ahtgd é?%ufﬁgéo?oé?ﬂtlﬁgggﬂ?gg?eéYﬁgéé%;tﬁgﬂt

contai neds Furtfigickhdssagdrapt egeion fuhcasdse MWhHesRdbNE 8lehge of3dt
el enment or semnetal el ement Mother than oxygen, carbon, hydrogen, and

nitrogen is mai h®%5%i$P¥on (Si), said Si is mainly present in a form having

an Si-0 bond, and sa(ﬂs&4mtm@fhéaa@fSpkbﬁaetﬁeﬂtafna aﬁ@n@foﬂmée ebeeents
selected 5 fronlu

b, B AL Ge LremE Ly Sunt #6740 it abtan cond $oBREEEF PRslabatEe
insul ation coatasmgsetefdueht bntapyfohéontfng25Totonpary, i osarattenizedeby
insulatigg coaté

R

ang as the pure silicone polymer a heat curing type
compound.

(29) A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in any one of (25) to (28), characterized by

35 performing the coating and drying treatment one or more
times by at least one method of dipping, spraying, and



10 preferably a dense anorphous structure. Therefore, it is necessary to
make an Si-0-Si network structure having an anorphous structure up to a
relatively high tenperature the basic skeleton of the coating matrix. In
the method of formng a coating froma solu %on 15 (sol), however, there is
a“probl em of peeling of the coating due to rinkage occurring at the tine
of desolvation or condensation. As a neasure to solve this, there is t he
met hod of di spe S i i SQls into
t he coati ng. Th%?gggéﬁ hgghgn%é g%Fo%g |%ﬁ§§2%) aEth&gﬁdor conpos e
oxi de of a met aktYBESse#i kEeatrenfeadenss Sbtadinesblky fyenarsinglaentlane

Further, a Condéﬂﬁ?fb’s@@dr%?Ctth@ng@ne:%'alo"f%rnm%st h@zlcﬁeéieev)of %waeeerﬁlly
Iowreact|V|ty To inprove ' th 5 reacti 1&! a metal or sem ne

catalyst is addé8 8P MPEEEERdSToP z}'orrét'aIR ot SR AREEE ERPUBt REY ppﬁ&HlSI
form ng a xrossglbali, nghpoipniurefl iay Jif- & Shbhet yer Iseaaeffat:éﬁdueadnbyi #si ng
an al koxi de or cety%3 a etgte corr$I ei or. chloride_ of A gengﬁ film
including Mis foPfe S h3Pt AFRRY REC %PrEé‘BFFss?ﬂe foati g

i ncl udi ng M gi vogRa) demlsere nRAUliat izon addatli ronig h ér&immaqkhlra\bi(ty ¢ her?
reason for maki he tatal.wei r akl Sy, L, My, Ca, C, M,
roron, N, T, B81NEo! BeRlasbediahn Bhigh o Sloy U i) M0 T Hhe Bb

i nsul ation coating m(ﬁﬁ)résp‘@@ﬁloﬂootfh@rpdﬂlﬁltm §ift eoftreinsfanmen reaxs d

i nsul ati ony coat bﬂgr%@@"y fsﬂ%@r@@tg%'ﬂ 1%%%@%%1&?N‘$Vn%%rr@§f&9%s13&{-.14&%
and fluorine at |east arts by weight and making t

wel ght
ratio of Si witRSr é@ﬁeéﬁ’rﬂ'@ fRe (t2(9t)al C\N@F@H’tte&flz&der%éht@qtn % PULERsul ati on
coating ot her tham1@by1@e|@olqmel@0|&,onmadmegert 1Rialsito Gy ofuldiyrox*andadd uori ne
at |east 50 pargs ?/ %V\BI ght is as follows: A high insulation is basically
hel d by the ins At {9 doxi de in the coating. Therefore, the xatio of the
conponent netal of tMéll)naumettihngl @fi geodulcati ons ofSia, tirans fidarme; d‘dg:e Ca,
Y, T1, Zryg Nb, - r { Hee20
parts by lwel ght Qx%gré’e“eg?e e eEIlor %*1 ei’gtuei%gl%n anryoeifr%%z,,y raes aa
conponents ot heest ket tfhe‘tbxy@eﬁnYcaml@o@f Hy’ldr)og@n (3r9|)t,r @g@maoelﬂrfmed dyd
fluorine contalgading LAG SLOAMIRG WACHNAAYanAIOWRdM elGad T

pur pose of inparting processa |I ty, repel | ency, etc. (ftfurther
other than the 6?}&8&‘1\3& spbFitensg tohé ﬁ'fé"tél (Pé‘ﬁﬁén@ﬁft WeAmbitg °cﬁné§’@, ofs
nment i oned abovemotrbeolfaisrm;, SALJGt urgopf 4@, Cceali/dg e@mbHslittteecherazbl y to

the Si-0 network he insulatio oatin t he wei f the
basi o skeA®ral  SBMBoNERD TenBRtte toal ot darte by Gl v n 2L 3%, | he
total weight of coheaghedenns t@eh@rurtehanloxp@enpoaarm ashdr eglet,t iviet.r ogen,
sul fur, and fluorine, %Qg R ke %}a' >6f' %r%huc%%tn A3 %aﬁ;tx%n@éo‘&%{eg_hthxf om t he

vi ewpoi nt of the inprovénment o insul ation and the inprovenent of
the coating stre#§remely éﬁWlW@’ tlF?e Lpysad @l onn parsk C@riFrqsthns I us

to use as the C%es@t eoirah iR RaR oplel ¥ g 2B9N+Qy i(@Nt)ed TGRS iFeRElin
sheet and use it _for 'gsulatlon of the end faces at the tine of o%1serrbly of

30 the core. ThiPafts2a ARYiRg 68?“@96?&%% aPlofthg RHESr SddriE ok Polyey) iS5t

all cases, the sbac ket ec ehani 0reated to prevent rust or is either or both

anneal ed or treated vengét] an s%l?% e‘é‘ﬁr {ah%g fb?.x‘hd'l’l E’lghtal Eh%ee{be Gts of

this are trenendous. Next a core using
the present invéeti e, e|l@0tthr@n@tg@|@t@1c gm@éewrsg ceﬁ@re@ﬁei Otfh@ wanrediidat ed

magnetic steel etﬁegfleeerse ofS a mag%%tlguﬁ%Q%Q"laqt agksd bundMed mithod raf
accordance with ne treated toprevent rust or for insulation etc. The

t echnol ogdf of t ReMBEBSEHC F“ﬂ}\?ﬁtr éﬁ’reﬁ&bleé§°§rmn@tllco®%§tatu§nd hi gh
productivity noghakaerileed z@@gw |a¢fr%h@ﬁ'n 5 a%lae%'fs seaiba igViskd da pilmerlwy

coating performance .to be easil obta Aﬁt % silicone compo .used as
a conponent of ChePrREGEAE] oﬁ‘ “‘Qggr’ff‘ rh&DESy £ 13 &t &?liﬁ’sf 18%e or
nore of a silicendibdsiing alnkalullaltlyl Catre pbundllinigdplieces of magnetic
material by drying or dipping them into the solution,
35 then drying to join them together.
(34) A simple bundling method of a magnetic member
for an electromagnetic apparatus characterized by



10 silica, low nelting point glass frit, pure silicone polymer sol,

nodi fied silicone polyner sol, and m xed silicone polyner sol. The core is
characteri zed by being produced to give an average thickness of the
insulation coating of 0.5 ~, m15 to 20 ~.m,Wen treating it by such a
silicon conmpound and drying it, the insulation coating is fornmed dense and
uniformas a coating. In particular, when using a pure silicone polyner

sol , modldfl fed sthtkrong aotﬂu@aliey o@ngietyedoFi hb@@%l%onﬁi'{er sol ]
conprised of an _or und, no _cl eani ng, annealing, .or other
pre-treat ment Pgnﬁgﬁaeg |ﬁubﬁg P%égggﬁ ghﬁysﬁﬁg |ﬁ§§% '|Sﬁ“¥béi%ﬁdn§béht
so this is effsgoluveéohnexbdbdtiag ah bb&ldagtfa& beddtinigalp ifefoeat rENt . 25
Further, the i L Qn a niform sup ri hdn
corrosi on resi BeahesiSnasRReird, b3, deRRanEY, UiREERY HES RS B,

si li cone 5pol yneeluthene tbenhéradnantageogh prmrt@get%arn heat resistance
at a higher tenper ay 45§, ATBERLNS que@&aqe%%hba b€ L% n%ftl%olﬂé?rﬁale‘fd' ng

an anneal i ng, al umi num di ecasting, or of heat treat ne t step. 1IN
case of such a QBaPPn@lSFtFﬁ@aﬁP8§éﬁtaPﬁ@éﬁFPénaswﬁéﬁ ﬁﬁ@t&vémadé3ﬂHQﬁ

thickness is | egs) Eh@HaQaété@‘hzédSléfyf usiagt asf tae@blgftllommre@c\rﬁtmrttm@f thize 35
i nsul ati on and corrosion hﬁ tance cann%t be obt ai ned. the oth g hand,

with a filmthfRkhdE¥ &P dlenpiesgs of Bagngitic W@E&H%?%ﬂﬂ@ﬂg i ons
occur and the B paakydntghacbaesslah nagnger eommﬁeaﬁe@foratt h@a@ihemeveness
deteri orat es. %n ar %lcular h s _set.as a g} %1% d gﬁyncludlng an
anneal i ng step, cg 6e8PFﬁgsé l§°88t§8%¥83f SP e A GCatsit é%%ﬁlng
easily occurs. pﬁbymeuatlng these, there are the nethods of dipping,

spraying eto.. but (dishPhngis1eduaRkIgRaUACLhorOBY doRhihCc SiefBle:c Y

of the facilities a clre use of the solution. coati ng
agent charact efP¥i A FESCEF@§éﬁPetﬁ9eﬁPPéﬁaFé&téﬁe§et|ﬁOFéﬁnénoﬁnWh@ne

conposi tiison of oth@ss@l ubi @85 )t, h@hﬂ%ﬁc@f&r@&@dobym&l’sﬁn f a@ RWee pirdd cone
pol yner sol, fied S|Ihcone xed silicone poI nE; sol .
e

S A bur e si 1| BohachteyREATEGE RS BRGancEa sy gl SORBRuatoate

dehydrati on coadhpdabﬂgalmﬁhhdupa&t&aﬁvdahydratﬁo&ncond&ms@ti@hvent of one
or nore types qf _kno bst ances_e Rl nSi_ (,X1 ) a_n (where
nis an |ntegeFe8F96°Po°§ gﬁf Pg Qﬁ§§I§yﬁgq?§ Sgofxg%gﬁfﬁdgthp, 20 the
plurality of RlRéh,ISe(ﬁié)be diidms entisvam integenroB 0 Xio bej Nk’ & alnkoxy
group e esse 0 r IS I u md,
pIurallﬁﬁfof Rng%}e%fgﬁgeggz%Pewgq %rgaﬁ tﬂ@ §15¥ 13%% Bf % e%gglﬁothe
sol state. A nBfi#ié§esrptcyhenps ym?r°§ol3r|§ ab%bTP‘EltEF’bna%]FOéYZ‘Sr%‘éPrpound
obt ai ned ]lgy hydkpw_slb_édaagl par brab(déhydﬁmr@m%q&d%mﬁ@mm Frduis satrmﬁk
nmononer of a pure silicon y S an_organi ¢ resin, ot her
than an al kyl 558u8i8Fagﬁ§X : HE f%?ﬁ? éﬁf%ﬁk%%ﬁ|Y€%%t?oﬁ ?S khown
nodi fication byrcébd blending, a condensatlon 30 reaction, etc. A m xed

S| Loong o) yrer soyshy, R edhged BinRidng )ﬁé'tfxoangfdgh)ﬁQHg@t@a rangegsati on
of a stock nononer ure silicone nonomne
forming a nDdlﬁPéda§|Pﬂ@@ﬁéoﬂégyﬁéﬁcséppﬁﬁa§u§5a&e§ﬁ¢eé°¢§@|énaﬁ@Y|§ne

structured w thst h§3l§)u'i:8 $56i)coBBapaLYBRE z8al bgoﬁagﬂ@nhsa@alaoﬁbhll@ded
silicone pol yner sol gnent net wor ked on the nol ecglar evel - 35

Furt her, theseséééFPHS RO HTETnRYChe  nBRE S| RE02BoAS LY vPH&lélﬁPc>s| bonds
by causi ng hydsmhyabaeapdlpmétlahldghydbahfmadcemd&bsaélpblghea met al or

sem net ot her han S k i I

rarer aliof t nEoRiPater AEsHa paRs Faeds i1 8hne BB KRES, " ehRkvohRRy sigdsy
C4 or less al kgliilgcoop peﬂymaguhemyspkmpé;fuedraeﬂhonyg|paﬂgmer, vinyl-
ronooe: 1 oF PBUSEEER, SR SEREOKELEDE, AR OTRLOMLLLLBBLAO 08 one
mononet hyl t ri bREXPSKLane, nonoet hyl tri net hoxysi | ane,

nonoet hyl tri et hoxysikghea mRREBENYE! brbaQREIBAXYE! BAREgh temperature
nonoet hyl t ri but oxysi |,ane, _di met hyl di et hoxysi | ane, dlnetg yl.di et hox S|Igne,

di et hyl didret hoRPEFPEABY e5eqit 69ﬁ9ﬂ-d?8?6§9‘§ Fahs, SPhehQFt llrﬂtﬁB)YyQ PaRé,
dlghfnylﬂlnEth?ZB$Ikan$42ﬁbeaﬁb&6btbhﬂkﬁalbgn&slﬁgdaélﬁrebygduehhoxysiIane
an urther sila trachlori i tani um e ri i tc, as

si |l ane chlorid8§ ?ﬁ RgditfPed é#ﬁ%goﬁg 88 E¥sg%sa§gdgﬁg 58}%20 exanpl e
one or nore of an acryl-nodified silicone polyner, al kyd-nodified silicone
pol ymer, polyester acryl-nodified silicone polyner, epoxy-nodified silicone
pol ymer, am no-nodified silicone polyner, vinyl-nodified silicone polyner,
and fluorine-nodified silicone polyner.



25 These are used suitably diluted by water and/or al cohol or another
solvent. In particular, a nodified silicone polynmer having a polar
functional group is effective operation wise in that it does not require
al cohol as a solvent. Further, 30 with a nodified silicone polyner, bonds
bet ween organi ¢ functional groups other thah” Si-0-Si bonds occur. This is
effective for formng a dense insulation coating at a | ow tenperature. As

the mi xed silic%ggopﬁhxge BQ?soﬁf@Q%eb@Enga%Qa%%dQ%H% ‘ég'ﬂaﬁﬁgﬁﬁf(”

obtai ning the aboVe |cone xner and st ock nononer i ed
sili cone pol yrre?dﬂ§lﬁééa mFGPF—ﬁér anés gNéngetde abidiitde tesd@sdsra ad¥doss

- 36 linking pgintief thl@ﬁ BRbhi ¥t thergni %einbb%raw@et e dRiI0NdEC a
titani um i sopropoxide, _al um num but oxi dé, et The solution for treatlng

the core end fakgs® Sl%&FPEEePOéV@eerPWPFH§§€ S| fc SREPSINFh SIS

desol vati en andadehydoayses ahaubh@&&@mski)éhy&@ad&b@s coxldeaiRItY dnast and
fornms a dense, coat conpr r]rrlru cture. Further, the

i nsul ati on coatfﬁﬁc%baﬂeaf Sxaeﬁ§emoﬁgs°58FP6§| rESPSCETPENNGTd is 10
resi stant to coeppesssed byresé)Squ?$4adenmagemussmmmnlmeegernoﬁgOVaolous

rocessin n | ateg: st t C ol r e
Pllﬁ\th:cgn;ss gftér d§y|ng gifigﬁn€€%§%§%y% ?Pgig VXHE %8£§l§@9 S?
adhesi veness i sRexalg ¢in %ddhfﬁf?mt ahem B rea? neht 3 of XL 3360161“33 amd faces

superi or jign Insah%kg grehgagsigwes\éght gyeci1CekT B3iReN, I fRESLART s aemﬂ heat
resistance can be achi éved. In particular, with a _pure silicone poly an
i nsul ati on coat RR§YroBEOERpefPEr tPR Eé&FaFé§VsP§n8e @%1%b¥alh%ddl§©e¥ﬂnt

particul ﬁr vvhlewhaﬁl Ag= ooe Qr, Emre)qf lcbat&agt R@X¥Sislbaneion onI conductors

t et ramet hoxysi | ane ltriet si | ane rinmethq | an etc., a
superior heat r8§|§?gﬁ PESoBli A é@ne%ﬁ tﬁg% ﬁéﬁshgﬁdglpﬁ e of
said nodified scbndOQEOpeIpneconduntmed aﬁdsmbguem&cpmhymﬁualmhamesb&da

tendency saxhi bl Lgg,L0bnt NEnBAAk, 27LSLBNE100GERNEN 316, AANIRLES oF

sui ted for appl rcations " where no-an
filler to a coatPngustpusi sndusdpagesae matﬁméléf Wézl;i@r @esuulnl@@ne pol yrrer

sol, nodified 30185tk¢0Re RALYIRBEI8A! bedBdeRl %89 oIhlingORRmBRIYEMRE @k One
or nore of inorganic powder particles, organic resin powder particles,

and/ or enulS|onséﬁﬁuPFoﬁéfSFrEBFlGVBSI solutions of the same in an anount,
in solid content, of (993, hOmEthar bs byodecghRbnWolth ar ai@actteh@ek&(iumrts by
35 meight morth of Sé of thﬁ urﬁ S|I|cone pol ynmer %8 hﬁDdlflgS silicone
polyner an@Prf & an§|F%88 & 58 yﬁBPa§8Iusaﬁse§FFe F& réﬁa#ﬁ I'e effect
of inprovenent oharheteriz@8d bynsselagi enpame buéabdnwnpdemagecpmpadedved
and further, oﬁegﬁrrBQ?%B?cefsagﬁEont BendaRas E'xglgeeg ' N nh? $195) end

faces or steel t surface 1s 1 nproved. Furt
shrinkage at théwherg Bf 15 apyin§eIrr P§ Bo§§|BheRtol%aéml?lghbp9€%%P or

cracking and ingreage fheubhi ekaepsurdsithecki kF eabpéid@@l 1Bé abfﬁeié:ﬁv@ in
the case A o0 LRSLOANLE SUBSLanGe L 0 kot oh SRS St A osle 8Ty %
conposites of tbe 6aRE) havhewe aRPprismamny apiytli cgireaug zandf the @l‘iﬁ@amm is
added and bl endgd g5 poyder, ALty £f £S Qe GORd QI Al gubst apges,
containing at least a 80% of at least an n = 0, 1 organic
silicon compound and having a ratio of composition of an
30 organic silicon compound of n = 0 and an organic silicon
compound of n = 1 of 1:20 to 4:1.
(40) A method of production of a high temperature
operating electrical apparatus as set forth in any one of
(38) or (39), characterized by using as a pure silicone
35 polymer (compound) a heat curing type pure silicone
polymer.
(41) A method of production of a high temperature



In the case of an organi c substance, addition and blending of 0.1 to 50
parts by weight of one or nore 15 substances selected from acryl,

pol ystyrene, polyethyl ene, polypropyl ene, polyam de, polycarbonate,

pol yur et hane, nel am ne, phenol, epoxy reS| and copol yners of the sane of
a particle size of 50 to 10,000 nm as an enﬁislon substance is effective
for inprovenent 20 of the insulation. Wth an anount of addition of |ess

than 0.1 part bU?@EhgbhgmbchE§§@§Qt ??a%QQuEaébssE% WRirght WOy @nheSid32
of all of the silicone po ect. of inprovenent of the |nsulat|on

and adhesi venes§3%s HiRak?0 FhérBFﬁﬁFlESdhEHdadﬁﬂ“@véﬁ 59 FAES IR WS ght
the breakdown vehéageref stiieécenat pplymeri oproved 10DbartBUbyt ke idgnrsidfy of

the filmis |npa|red or the Life f t he u reduced, so thls |s
set as a |t OAE PROMPEFI F SERer Mil0abeti EHOI AUREHI & i HE

powder orSCoIIopdat1€hbsbaneeo@f78t625 A0B08m.Ti 02, Zr02, or a conp05|te of
the sanme is advantag i i I t an i S f

i nprovenent of the |§99§a§|§%% F§ Fg§88§338§|§ge%s%o %ﬁg%féi
the case of an @pgantangypée0©ﬁé0éi ROParptudeps sstoﬁoemblgmo@@yep@e of
sel ect ed frontaeggt t80k¥§§¥réﬂgraEQE¥QEEM|@HethQQ|EB%OEﬁE%&%esgoki%%&de

ol ycar bonat e, pol yurethane, nel am ne, enol epoxy resins in -

poly bonat pol yureth ph poxy

suitabl e conblnaryong|53u3euo ﬂﬂ009m3|der|ng a11 together t he solution
stabilit har dness, ,i,gsu at| ffect e resi tance, .e n_the case
of addltﬁ n, an |nor§32?c addi B 5 ? Psaga 88082 5 %ﬁgphéﬁmﬂsr%§ufgher in
cost and gi ves ereehténg dilepersceh apdazasuabbe ektecbrdah umpm@wemeetodf

t he insul ation adhe ne u e f remar kabl e
when perfornlng@2§ a?ﬁ 3 zé ?ﬁarégtgg%%hﬁ Hﬂegpggreg%ngg l??ep 10 The
particle size ofemRerfthrer ipsnpipBPranthann2fReCease of an inorganic type

filler, when the pargreke sEgerisTreRSoFhdRaWIRGs When di spersed in the
solutlon t he cohesi veness becones strg gﬁr an t he c atlg% t hi ckness
I

becomes dfeven or thBfE-id f & V€Y 8 & 69 8t 1PR& tWEESn EA/d t he
Stﬁbl|LtydOmeth$m|ﬁhgagngébeéhdLbkeakS&wntbb&tﬁ@eseh &&eacHsﬁibf On the
ot her han en_pver nm _the s a ughnes ue tq.t.he cqarse
particles beconggngS 8Pég ﬁhn?ﬁEQ ﬁéFggﬁﬁsﬁggﬁét8§c§6P§SPF&8P a&%eﬁetach
fromthe 20 coréregndgf foestteesbdushpaspdnIeventiso Ehiagipile Setangs a limt.
If in this rangenvgggl?g gghm?@gsg gﬁ gggﬂEwFtH .a bal ance between the film

t hi ckness and anmount o on and an In ati'on coating having a high
br eakdow? Yol t age cafilfe Poifed. VIRWsOfsasgdvaded Fpiet PRGCSthe sanme 25

reasons as in the casesofaamsoagambw b¥penki kkakte Whehhad@icagkad adeiliede

to the silicone goly gngg rntdls ersion is desirable. If the
powder substanc&°F Bﬂasasa £ BBan §it§B&Pded in an al cohol or ot her

sol vent, a superior gftec# ab dlspetsa@nde£a30edeabwedf Flriackiesl divided
advantageous foEo?BtBHBbEg ?o?ﬂ%ﬁ'?gtﬂf a2pURER R ggh&kness In particular,
a uni formdi spersion i s obtalne 0|ntF u5|ng] i Spérsion by ultrasonic
vi bratioR%r dispersFéf-bp aﬁoﬂhéﬁrﬁpﬁétlﬁﬁchﬁWeﬁfdﬁyﬁﬁéeﬁhél@éﬂ@daﬁpéﬁ

bei ng coated wﬂtbeee§5p§eba3t93 wétxlagwahdehqleﬁrx bﬁﬂH@&ﬁbUE%lhﬁ
sufficient, but"when trying to'dry in a short "tine

efficiency of the prB&fssé if érYFﬁy Ph ah&r§Fﬁ§ef8¢n§5é°ked §9V15Fd
tenperature of serenpiectbaprdf@fetiowiah bheashdifigsadippes, ihhe oeadliabi on
and dehydration_c ngensatlon proceed sufficiently and a good coating
performance is 88? dhel7 As a preferable drying nethod, gradual heating 5
gi ves godd coating pFGGerﬂles aThilewi ofbtbeustaite héasmngkﬁdpddwydedater

al cohol , or anakggé QEXEEtbhﬁdF@B'QHVadEBEQ .and bunp |ike surface defects

easily occur en uSing the solution of e present invention for 10
repeated coating to FEG-t8 8Bt ai Aeatinpak ¥éawi ng) eddopdannvaerhi(ePt
coating and goodni reMl abkeR.pPghior mance, it is advantageous to first coat
and dry a solution contalnlng the filler _at .a low tenperature of room

tenperature to 120C, FERendcdat 2aAB8CELPRELsBLEYI BA ﬁoFefgtEGnFQFWFngath
filler. 35 a bundling f£ilm.

BEST MODE FOR CARRYING OUT THE INVENTION
The core in the present invention is a core of a



At the tinme of repeated coating, it is sufficient to coat the coating agent
containing the filler to give an average filmthickness after drying of 0.2
to 10 ~,mand then coat a solution not containing a filler to give 0.5 20
to 20 ~mafter drying. The treatnment with gﬁfuced content of filler is due
to the fact that a conbination of coating arge anount of an agent
without a filler to flatten the roughness due to the filler nakes it easy
to obtain an '”ﬁHké&'OEcgéaQBEt'ggn859¥b9'“QrQhEQoER%Q'a&'%%tc&“'qu”‘ty’
adhesi veness, and corrosion resisStance e reasons Fi'mtation in
a transformer ce@EBeRa@NAGIY BPEMErkiNDaBRBACRN| EhBE afpl & S&@CkESe corgcked

sheets of the nﬁgﬁélhelﬂétﬁiké|tgﬁeth?oéot?FéseBHobﬂV%beona%Geo&%%%ted on
their end faces and surfaces with an insulation coating conprised _of an

organi ¢ siliconebRpoulBlaRe PEUERFeCOLBEri BECiAsQfalPaReEAE S&eedsisheet
resi stance. The(@ﬁalhagngoaﬁemﬁmésgfstaeloégaakCa&alh@@a chRRRURNE gseE i N
the present invention,35 Q,bonds and forms an extrenely dense
coating mainly %8ﬁﬁ?£§8dm8£eﬁﬁaéﬁéz conponent. Therefore, it is - 40
possible to forman Pastbabtonheoprbogseetihead €atesmahd supdaices of

i nsul ati on and S a C S i | ation
coating of the ggéégnkggn%gg ?%nﬂﬁg Iggléga &%gg k\aaﬁt%gggtﬁickness 5
of over 2 ~.m ¢thatbpeakaswaleel pagepbevdresd wovh mnpbhcpgtsngﬁ|@¢enﬂlfor a

smal | -si z2gd trapsfeopBs. whitnt A8 &Hgﬁ&96§én'érlgaart@aeuaaflgh @%p%ﬂglaadon
the shape of the end faces of the core, locally thin portions occur and a

stabl e breakdowh28Ft a§eSBARABEShRL 0bPEI ARISSOnSPREtiNeSt KB RERGETSt t he

t hi ckness becon@§naaeelhaaehéocakab guehoss Eﬁel@Ebahﬁﬁr?r@éh@QWQoYQ|b&ge
i s obtained. Therguegé Ien1even whe akdown vqlta

S
required as in th SRS 5o CRsBE  RRREPIPdurRar 6P Ee LipBOEOR B ¢
the coating naygbeerhtoks,batcconbodEslagdlBtdeyabathn;ngemembedscoating,
and adhesizvenes I o] (o] C t he
i of he e IihOR, (RAY BhbRE:E 8hoRE-BLeLOTL LTEN hnBCEHER R0 1 N,
coating treat mefdusehanconcragspeinotRBficduet ke &bst shers- Clﬁﬁélﬁéﬁg

preferable rang@uf§e§tt9n§0a HeBucRPohURhhehe EBquéan§59h§€r QQr%uQEuEhe
present invention neans a transforner core where onIy he stacked core is

treated to give i nsufRFEBRTantB8RetRRefBIatBBREULE0FUFE25LFaPRed RO CORES

stacked core, tngﬁetaeyoﬁr@ograuhbane@u§byagcéentna enaUEate@no@oatlng In
t he Iattgr 25 case, since th ctor,materj.al a

si mul t ané&dusl y %PEE?EastSaa%gg 5HSF Eﬁéﬁ|6Hsgoéﬁﬂﬁaesn6PeoWP91Pn§B ation,

but al so bondi ngnobdéehs endeoahdrcpndu¢smbnasensomuIbaneeuskﬁlaghleved The
i nsul ati on coat e e f supface,

bet ween the steé?gaggégéé P eggg% 32%%O%Eem%gh ﬁggg%sggggéeﬁge F%terface
bet ween t he corémaﬁﬁvéﬁﬁHEcPérEhGVFPﬁr85699 FPFﬁﬁtHBFeohPy1§P@r&ﬁn§xtrenely

superior insulation @ﬂdtﬁgrpggtpnageﬁéggaagg ngahmgdovbﬁg ahgo the stacked
core natﬁrlal the Eogductor 35_t hensel ves g £ g e g %onductors
are stro oRBeB\FPRTAR L8P gARPLS PPFEOH c hﬁoﬁﬁ 85EPng ot

t he present |nveutfaoesaoﬁupereer1nn£utmatmgnand bormdedusdatyi nggpeticded
wi t h hardness, g ea [ et.c Mo ndi n the
5 conposi 11 on. FEXEL HarsS” astERS BBABGERe! 5, cbB, A ELFaY 568y % ha-S"
organic S|I|convébnpahhdgusealnhlﬂﬁe rudsegat prvekbpsnheas @renﬁmentypés of
t r eat ment agentémﬁpg§éaed by preparlng a silane expressed by the general
formulas;. 10 ( R1") nSi X1 % where n is an jnteger of 0 to 3, RL
is an al Bl group orIBhEH?Ipﬁieﬁp heRBIEVEFi t $TtoFhR1taBPeCfo be different

Egen n = 2|Er|3va%ﬂlbnnﬁg aasabk@xyreaema?expeeg?ﬁdnby &hneal@nB?) etohere
IS an a Yy rou ura 0 a e, t ren e n =
67 1% h oY) HRuRenARrat s B rauprind sFE BunfnifaGid: HeEOERted S hore
times by at | easheonémefofli pphahingpeagi ajerandebeuphobdemat énspaced with

drying. The orapnig: sLibeon eaapound L3eRrogicedely DHABENRIRG2Rdrce,

pol ymeri zati on © oxysilané w tho 6l vent ~or “inan or
20 sol ved®. At thpslatien, byndhangrng1phere§péténceoﬁﬁ|hhe|ﬁnraﬁ8b|Ianes

used, coatings haviag ¥arboussty¥Bes ghaPs EQEFRA¢EnEABsRECRDhALREE,

obtain, so at the time of varnishing, there was the



When producing a partially hydrolyzed product of al koxysilane as the
organic silicon conpound, use is nade 25 of one or nore of

t et ramet hoxysi | ane, tetraethoxysilane, tetraisopropoxysilane,

t et r abut oxysi | ane, nononet hyl tri nmet hoxyst lzane, nononet hyl tri et hoxysil ane,
Jononet hyl trii sopropoxy-silane, nononet hyl tri but oxysil ane,

nmonoet hyl -tri met hoxysi | ane, 30 nonoethyltriethoxysil ane,
nDnoethyItrl|sbp¢bb©my§hﬁanét WeRoeMAPEEiPBAt 6Ry Obtthdme the necessary
d|nethyldlnethggy§kl@3§tlgbng}hmbgbethoxy si | ane, di ethyl di net hoxysi | ane,

di et hyl di et oxysi | ane, E enyl trimet hoxysi |l ane, di phenyl di met hoxysi | ane,
phenyi t ri et hoxysi | ahBF BﬂH 38VARpHERYI BiLEERExy 4P AAE1tAOT F&t thene, as nore

preferabl e congibboafis bf @h@paimégahhecébQCKaﬂ@heEb%|a%@e%h%hgth%h%Q%t'ng
agent contains at |east_ 50~ o e oragoﬁ g - 42 of substances
étﬁ §dafRo

expressed by (YRi®)PHRIPLEMK: l? K FROEGON dPSEStENFe RL i s
an al kyl grOUpoﬁrtnéecxtdgr@umm the thtnbl&quﬁaBlo@bbefb@tbe dlfferent

when n = 2 or 3, ei an, a p pr.esse where 5
R2 is an al kyl grouﬁg gv?ﬂEOEFuFéngﬁg Fg l§8F8VF8%B§ ﬁ%fﬁg ent when n =
0, 1, or 2), alnsalangosupeatmnglﬁorndmfﬁbrent composiiaionesiost ance,

adhesi veness, re € n i s smaller
than this, theéﬁg%?9?23{5§g§%gﬂ néﬁdQQR?hP an§hgggag§dlﬁg£§%3f8 t he

heat i ng 1@ondi t FORE1thBE} NfS of Fﬁéuinnibéﬁu@sscwﬁsfeﬁréhéﬁaﬁl@qr§ when t he

agent contai nshabihgash éQEre&eEQ s8pdrabr! eagh1atigh &bulbNbhicptedseq 2
thick coating superior in adhesiveness and heat resistance_is obtained.

the organic siPYcBRiRBnPoBAdUtiRPeRBMRYLBRYt RE128YnRENSd SR 16PBduct i on,
thrells g hea%ompbu?@ hprhéréﬁHﬁEBbeGQE@htm@thangQS a Eartlal

ydrol yzed product a_silane co S eac e cur

process, then is usgdc?ﬁ PP e5PTRA sﬁﬁdo? guﬁﬁas% 8§v866%§tpﬁgwfﬁghalcohol
of the 46l ventofoopoventedr Snoj srtstrsmmatmatlrﬂhwmdlatimistme curing type
rﬂgcgrggﬁfcngf?#ggﬁéggaParcgélﬁﬂ¥gﬁgc¥§'EuEBeEQSdpERC8§§F90P859%u§%'9” of

t reat ment, the%oéﬁr%%db939ﬁd@©§bihg anﬁyér@P9§F§gam§tb94d§ﬁ§aﬂ¢@ﬁgreact|on

by the nvlsturaup@rtba ébﬁeaf@n&@e 35h€§§6eﬁ§s§heh@ﬁ€5§€515@$ﬁeb'On the
i nsul ati on coating treatnment ondi,ng not only of { he end

faces of the stek °§h%%t§esbﬁtaﬁF§o Bgfaééﬂntﬁﬁssﬁ @Pc§heéP§ 6P5Pﬂ?thﬁe
spages het weenit he shaduct omes, wﬂﬂﬁobetMQQﬁ%fhﬁgSPEQLtSBeeméntf6r|h;ghdh
conductors are_30 rtant. As a er ondition,. use of a heat
curing type of cBpeTRENEE carybharell iebt b L ARREAE G EPER B E) g and
properties of compabtedi ofubapive sbhicoge Bylemari ngodnfiddysngiabne | ow

t enperat ure ong, S C dg.,cq d of
2 parti 8l condeasur e borar Aea e P aaEbRe oL TRE: PP By A TRRiAE 0

pol ymer film s%ewa@ymgc@aﬁPhgmalnlmcomﬂ@eﬁaﬁéeanFerﬁ@f-c ﬁ/ﬁéhCPPyl ng
to obtaizs a hi gbmposydati on resistance or breakdown voltage in the bundllng
film 0.1 to 50 parts by in.terns of so content of 5 .inorganic
oxi de powder particFeE€or’ %%?95?d3f gBP&?Fgﬁg é gﬁdé&‘ Careq |18 IFS he
organi c sili coof coapbugdald t &irpsesebtt bnldBephots OF welghaneo(Eh-0f Si02
contained in t C. o] u e .ef t of
addi tion of th%f 0%?3@& %ﬁeL%%p%sgﬁggﬁ Egm $§%§ ?ﬁgpgé%% g EE Y aces or
steel sheet (foil) E@Ith@érahﬂuéiéeﬁdréslsﬁgh@epahﬂmﬁﬁsumaﬁnénaof t he

coatingszare '”@6&%@@nd ré@@cé@oﬁgaa'Hy@?&@?é1§aféa§£§én05n80||0'da|
subst ance added 1 to 50 parts one_or nore Ees of

subst ances seI%%@%@r?Fbﬂ?S$®Qde¥&2%B g%?CtZ?@ZO £ aRRP oPT 180 SnﬁXBF?eOf
sgﬁSéaanes ﬁf éﬁlﬁsﬁaﬂ@?ba&klﬂﬁeé\s@ﬁllﬁ?r YRDastigtg, sumer;e h tig ﬁﬁco nm }fs
adde If the anpunt of .add]ti s less than 0.1 part by wei ght an ef f ect
of inprovenent® rrg eqet a8 | t%/ gra kitriy %ﬁqgi atncgerdaué’nd”t rPs’LﬁXQ% "ot
obt ai ned. Furttie, plhrakety 26f PR tesblte/ 20 bmlcgd'ﬁﬁer}:mm vthmdabl# i yorarﬁd,
adhesi veness apd . fi.l ey Y. of tion
'S 0.4 88 2 patt PTG R SRR end 1Y O on 000 ufee
silicon conpouRd m)arb@ltldyel gaearel landigde pEiured ity a:;ﬁol%ll ﬂgla 28 barface
coating, paintingseRife JJihennethog of  net 9?'Ya39ﬁ381§9é&'§91§89n6'pp'ng
but also brushing nay be used. It s also p055|b e to use general nethods
for suppressing unevenness of the anount of coating etc. Further, to

i nprove the bondi ng power of the contact 30 parts of the conductors,
magnetic materials, etc., it is possible to secure bundling power after
drying if giving clearance once at the contact parts, inpregnating the

bundling solution in the contact parts, and then establishing a
predeternlned contact state. 35 The drled thlckness i's easy to control by

- a Y M o Y M o



- 44 performng the coating and drying step several tinmes, it is possible
t-o increase the filmthickness by that amount. The coating is applied to a
predet erm ned thickness by controlling the pullout speed in the case of 5
di pping and the nozzl e shape, ejection speed, etc. together with the above
sol ution conditions in the case of spraytrng? further, it is possible to
suppress solution buildup and adjust the filmthickness by bl ow ng
conpressed air. 10 The el ectrical insul atl on coating fqorned in the present
i nvention al soPRAYMEIHUMBENTY ¥ GROENHRY BRAdnsged |hlygaﬁ 2*}}’ YRS a rust

preventing fil eathdon and dehydressid ednaietrait ion yréahftm{ eofnshd ases or

possible to attac he w n dthncoat the ste 5.it.
The dried film@o % h pﬁrses%lntS%bﬁ& e’?rr%f’srﬂ n%{)gs 4S| 32’}‘&58
forms a dense hi IJ.m lagev iLmg eSier0 ol:for@ds;o So &Xhibi ae angenucetﬁuhytsopam or

i nsul ati and [ n funchi | con
corrpoundofgf thg%%tp I?’(Jacgl\eé‘r%t tt-‘lh(r%\?lentl o%nlk?ﬁheq\é}gb%gJ I ng Li)glrrptrgﬁ?L %re shou d be not
nmor e than ZOOCplﬁlﬁ“ladlltSY lpc Risebimetaobeedi fARKENY Whepant =oR oive or Fani c
silicon conpound;ing MRl RIKIE ol Exiles Dy %1“31“0(1?‘#%&&%0?9'

propyl al cohol, water, or another [ ow terrperature vol atili zi ng solvent. 25

The pref er abl e 1§r fnG U Sraabre and ¢hea elivge ity AfsifgaR1PoRChERI i ng
poi nt sol vent, dhlilf%czi:@m)ﬂ mletnempe-r at,une hﬁcqpes aQQBSdl binglxdd élg.LJIcfbrﬁe
tenmperatyure ran rying_in a s hor t 0 se ra nu econes
possi bl eﬂg 30 IK ;l‘mg,:ée_ Lo he &}pl?ﬁng% %Iq @%@X%’%sfor mer
for power use, reletfilomwamd alemtytdrxta-tmqmmdndegmsamrcemreatcstﬂldnlcsf SOIELraMUS
probl em and nu 0 al I :t ake of
the problens i glto\fo%r tlgl}g%fsl g:f(e)\rel%&poggl?ts ‘?(%?gsh eravey'}{( (%)Env Jﬁr?e Yﬁgggsed
by the varni shindsas@ drvegerr &ft Pevo SonRenifonll R¥kpér tserpdoaf phenyl

deburring and gthep,t ieat rﬁratraqflttyhefemd tBeest8f peonerrBL8hitalyBen! i Lhe
- 45 organic Silican C TTEOUH resent invention is used propertl es
(0)

(functi o) abdveTtHosé& eb’&?n?%hf“ﬂﬁo%& eJIERHBr BYPERASEHOY SlloBIrems are

al | ev: ated. Asolré) elxenéfecn‘f mm{jahnms grngalm,e arlfcestﬁm PlurwENty o ®*here
are el ectronagn t.uses and_heaters el ec etic

appar at uses m@?’g(?etﬁo gi%&r&é’t F@ gé‘ner&t'o ?rr? %&ﬂeﬁ’? Fe iS5 s,
etc. The heat etypesesfi rsdt@xstﬂmehemmssle@ahyng%ynsmrﬁdhmKwheby anisar ed
rays or other ahg%t%%%re'o‘%%rg%a%”ehbclwgﬁs éQni‘Edf{?ﬁékhBHaQYg%ﬁsCt

conduction. The application and nodel are rrrel &vant

act uat ord0 ando§8ge&r &h@hs afoRd kYR &% OuRd @&t Pl NYeC Iinea Ry e Wldﬁdus
machi ne type, BE machhbne tyPse aﬁﬁﬁéﬁéﬁe WNE., nOL HWOrOB , NRF nd HieSard N 15
conbi nati on and knclu e |large-sized % é_ﬁ n?)%rz grther,, transforners
i ncl ude wound ErEREEIFEPD SXPEEREE PInSHoPTePd R And"BERS! Rt yiePlisi ng
vari ous types eflkgdr gzouRgaehndr £har @ luged iftgr quﬂérable tooheedtiéferent
choppers, appagatiises uged qf or,,a %gustl ng the phase of the 20 vol tage and

current and inproving "t hé pdwer ctor, filters for elimnating high
frequencd®s etc., i gurtheds, téec SOlNEAONaSE akeFN @ £t hese stiddieane ypes,

types with cl eebq%e%saaeet YRER WulrRowli ] i3 YARMR ey PeRbailiRes used not
al | owi ng sat urat,i_gn, pes using cut cares, etC. 25 Types having cores or

yokes and type§lllr&FOF?éviPﬁ’g}Yf“ﬁ’érﬁ"n'ata@dbﬁ‘tlﬁeﬁo§§1llﬂrlct9neF|§’r°tllY§}erst ypes havi ng
permanent magnets amtet ypesend! ihseintdonhemldr @ebeikplpdnddlie dgrwiqore and
yoke i ncl ude nggrietl c steel sheet, permalloy netal, iron-cobalt all oy,

anor phous nagn ®¥30 material core, and other stacked cores, soft ferrite
cores, c¥kt cores, fbederesend limvgntadlonc diseshaplagsteird zfeor foyd ac aredd ol
powder, etc. The @%%Eh@%\st Gt @?Lv‘i?lrge aBNd nbAK G £1RG %@%t@'ﬁ%”%td Cco%tee%'nd

sheet, plate, and other ferrous I”s or ferrous netal all’oys, nick
permal | oy 35 mERSES - aﬁ'@eotcﬁ’ekpoﬁllé'—lé@ln S| &pe, sedpdionadd @é‘@é]atc"@lrll@ﬁl and

soft ferrite, %S?DEBQO‘AEGe”%tern@' r a@&ecvci; @I o’fafaers'liﬁ%on%t Geskhe
applications include armture cores yokes, .transf,ormer

cores, reactor 3¢6fdd, sélléé‘lalt@naﬁﬁé‘tloééilaésSlﬁﬂ?ﬁtle&%” Peditd NSo R4t etc. In

parti culzs nugh aese firS tade pafreC@ies cand yokemeebkailned hyvdigdeli ng and

stacking nagnet&il%%%%lp% g%%r g%l, and a mixed silicone polymer sol as

the composition of the solution. By dipping the core



5 include cores obtained by punchi ng and stacki ng single pieces, cores
usi ng conbi nati ons of divided core pieces, and wound cores sonetines used
for axial gap type rotary machines such as in rotary machines, plastic
def ornmed cores such as claw pol e cores, woumnd. cores, stacked 10 cores,
sintered cores, powder nolded cores, plastic fornmed cores, etc. such as in
transforners or reactors, cut cores, El cores, etc. The present invention
can be appli edmbévbernidlofint besk. aThelpeioanent coagiats iar ®ynapdayiiniged iitn
type or 15 sha n S figl f tuators,
and generatorsggbgggaié?glgé gg%ﬁ % 895%8E8|a§eg§engtrc % uéﬂkﬁgbnetrc
field) used |nexpgbedksuréngearnérshandrpeaép@mgd Efte theorigneeoifc
apparatus, as saﬂtﬁtﬂﬁd BREYe s !9 eng0cBUBREAUS sARABCLC STRED B33 UCh as
armature cores, permanént magnefs, fiéld yokes, etc. Even arfature cores,
field yokes, etc) afB EPFehCEéﬁErr‘s’Ban EBf B1pLEPARI CPTEPUSIde i6SdoflS

magnetic nat erbl@eSo§Uﬁbréstyﬁekh@fshaﬁﬁkags@iJ.FfBﬁaefpryﬁE%elsoiiheet 25
El ectronagnetlﬁagf tUS S are sopetl nes gnetlca V. shi_el

el ect r omagnet i i 8 Je8°88 RSl¥Bepr 80ént 2REGREERE FRILCOREMPLEARRAG t 0
t he outside orsobd, ptEaeﬂtyengetaatlnagheaiatfbuwaraemperadum@ tihea

appar at us and g e f he qut si,de 30 or inside of

t he apparatus.Qﬁﬁegnﬁgﬂ%t%édgg er§80%§§ﬁe esgﬂPgrﬁ9§ﬁFﬂ8ﬁnFﬁ8|&8§
nagnetidOnenbeiBSﬁbatmagneS|éosmﬁéldnnghandereendoﬁagnetic shielding I n
this case, the el ectrogBgnebhengaPahatuscs in Wel G bREBLEISR ol Byealion
rel ates include apparatuses, devices, acr es generating magnetic
flux and el ect $bhagABE| BOWHMEE éﬁ9n60ﬁ0§r§éﬂycpﬁglQééyméﬁﬁaﬁ@¢@§ésfr°m

devi ces, and f@ﬁébét56§sa§fteéheé msraasagtewotl Héa@néeelle%he@a%et g -
47 waves. Further, L gornventron can, al so_be eneral magnetic

shi el di ng mat ePPEFE2 EIEE?rBﬁﬁSHEFFEnsﬂFePdFH en&P&hPQ&§g BPectri cal
appar at uses usennesalingossepThe 5 conductors of electronagnetic apparatuses
carry armature currgnt capLy cyr magneti.c fl ux.

0L ner a_fiel
They may be provided aFR?ﬁé stator éﬁ Pé StcPﬁgngtS 8r novi ng
pi ece side. Thbouecohemp9rebndec@odsSbartgrnglmhe ihddst edfiectiiventosuch as

in 10 inducti op,PRGHLAES ﬁ@€a§h85tséhﬂﬂét3§egtBQE ¥Hhﬁes§0hhvﬁﬂb°55 etc.
are al so included as_conductors. The con uctors of heaters are heating

el ements etc. FuPERetinkhed| @gEiQRy ekh éﬁdlﬁmangsNéseHrrﬂgelQétrFEaIMnr
appar at gges argei nebydrd, i oul hengondueior arof Nbhespr g3¢ntelSshpvent sBn. The
hi gh tenperature o eratrF glectrlcal aggaratuses o the E sent |nvent|on
ncl ude ones UBEDAL 1A FiEhEPERRF aplr BLAAH- AEea ab TAPGHIPCAPEPALIPE

envi ronment s aadsobesnwhanl beusseahdghydnatéopecahdeashyiaf tbacheah
generated fro C cLo g t a r , <h

el ectrical |ngéigﬁgoﬁggﬁdgn%§hg§?ggfPgﬁbgu en?ﬁgnngrgﬁg S%Qé cggrghgr
magnetic nat erfarsahioe o8 bbeaBFéOKQHEréﬁkd@mﬁlévéﬁnﬁrgﬁtweﬁﬁeratures The

heat regisstance tenWEéﬁtH£9lﬁ§ £86085ahﬂsu|BEPHnlﬁsalhﬂﬂoﬁrrégmgﬁhﬂée
applied to conven nal conductors was nor y the 180C of thEEH type of

the JI'S (Japanotnﬂﬁgt?gﬁlr%?éﬁﬁﬁ?ﬂ?’a?°Fﬁ85ﬁ89lﬁﬁﬁstﬁnFﬁe Bre

i nvention, theréhighaneapetatmseboaeah$eatbeaﬁératmreoraogpa@tsfbpnr200C to
900C i ncl usi ve, 0.1h a b high t i cal
pr obl ens arlsew?h ?ﬁe %oﬁ %@ SE %ﬁgﬁgegggggﬁﬁcégr ﬁﬁgg?omgg Vgg ?9
invention, it becogeslpoesnﬁéepowdpropﬂdelaheELe@nrmoargapparaxmdeable to
oper at e sgven t e. Nt e {.n a ution
exhrbrtrﬁb thgéggy§??§ltgg?§§?égééna g enggg @?gggkoﬁsﬁgéggefé ﬁgéerral
and the ablI|t?nt@rﬂﬁﬁhﬁaFﬂS%ﬁee@Pe§%PPc&PlUtloﬂspanéQPaPﬁéﬁsoPYfastenlng

and bundl i ng otresgnﬁlur;ta.etﬁ 6F PRON&IH QIS iGHS s’:rtlfc&uagrbéwm aHdire
(hereinafter rg ﬁired to as bundlrgg sol ution” £ upog dryir g i s _coated or
the bundling sbt ?Bnt?sadﬁbzeﬂopﬁt8° mer fPOBIJERBsPPOVReShaAEPIfg

sol ution on theompbande @ﬁdthheﬂehﬂuobaasnoannagﬁeemelyaremaakabme

o neondse LaceRrogt 08 PRLIGLORCAL bBeoRONLAStIREILY BALVEEDLREBINCL O1 S

bet ween gnet? ors’an er als and
bet ween 10 conwubtmge andgneSra gumnposate, eaﬁdcbthéurnhabermprnegt t he
bundl i ng sol uty,op Cobflefll YoBknr €bPAr dniCEREES! HE CoPbeOEReL Dundl e
t he conductors an c materi als or these and ot ers

drying condition in the present invention is sufficient drying 15 at room
tenperature to 120C or so, but by drying at 80 to 200C for at |east 30
seconds to obtain a sufficient coating effect, extrenely fast drying and
curing beconme possible. Tn the present invention, the coating fornmed by 20
drying the bundling solution covers the outside surfaces of the magnetic
material s or other nenbers etc. and bundles thenttogether Alternatrvely,

I " . e S o



30 and fil mthickness in accordance with need. Further, the bundling power
changes according to the shapes of the conductors and magnetic material s
and the state of the surface or end faces, so it is necessary to consider

t he shapes of the conductors and magnetic nmaterials and the 35 state of the
surface or end faces as well. As the bundli%fg-sol ution, a solution nainly
conprised of one or nore types of pure silicone polyners - 49 is used. A
pure silicone pal r is a conpound produced by a hydrolysis reaction and
dehydrati on coﬁﬂ%%ggﬁ?on reaction of one or nore types of organic silicon
conpounds expressed hy {ré&dtpemSiby s{ich & codtwhegeagens, aprb-tntegmenef O
to 3, RLis an |, gr y t r be
di fferent when ﬂLﬁﬁ po @g@ §£n§2?ﬁ énQEQFg bgrgéy gé%%égggéB% 9%&81E8d
0(R2), where R2S§ sll’antl%ﬁ? k@cpn‘g@@tﬂaon@hdc@ﬁe <pf uuaingyaef omaabr:evaa;nbeh

di ff erent swhen g ‘1190r<j|an9<5 ZdsuT&ESEn % Gept Od'\f'ﬁéfie b?(s lgthQHQBMt?h%ea”d

pol yneri zation of a known al koxysilane without a solvent or_iIn an ani c

sol vent. At thitdat fghe pRuRehes ¢Rre Heatshbabi Cahebe| dAaReCtiBItreBEEANER

having vari OUSd@ﬁfé Of #784}E e5n A Ba LRI F6ge 14§ geaefaélaraytﬁg$l l'i cone
pol ymers include types 15 called a heat’ﬁ]gurrn nol, sture_curing

type. In the present TRV ertfotP9t#2 o7 HePtHalt @ %%?Fnﬁﬁt%éors pR&f er abl y
used. The "heatalwikity o§pelie aslexpbri beddapovet o8 cbepébsedeﬁﬂ flaces

. | h
ol Gonol 38 havi i SOTEC TR v BonrfoLERSS b ErBVRR 08 58 SBR%ne kel ng.
process, by dryilrg matiol copneeperatioer, odndbouscagbtyopf| ths, Soheesbl-vent
conponent can bﬁté/aé)&:[x!r@f@naf'g @é&@eéego'Q ﬁPe@é{:éﬁH?B¥dSJE'RE_Ek LOE

dense coating of Si-0 bonds can be forned % dryrn or several mnu es 25
to several tenCHRL¥RRLIRG. the PRELREEeSREE henlhltl?e?aﬁﬁr gfuféPriRrgngndype,

a hydrol ysi s read i fde 1 Be CShiSH4, bﬁ’h@béj)é@ti@rﬁl Qﬂneéa‘? getst Yhethd theeabf
and the cgatr ng is cured, and coatin f the added

cat al yst 2Ther eTRF & 1Pkl i Jr"t“"”t{a %@e‘?%‘f" %r%@%tm? %@ngﬁeleﬁ?rn@tof
the coating to ﬂirmeteﬂneFun}ténerthe ndéérilse@asles,ckﬂneséocmoenbandbcmineg of
the coating ar p. a fr

atmospher 6 VRE abptT BT o YACIaiE Crelt st R ERnSHEPLL iRt 8L Mog by
materials as i rPQ&r*el%q)pM%t |®1ﬁ}sll@ﬂ athea plersemmserahvem i bhentﬂeppynt;ng
proceeds at theyenghfarasyaddasypply of noisture into the interior becones
difficult so sometines the coating_at, the |nside cannot be cured even -
50 afterOseveral weBk® AR RRSUIelenDrEn | 6he 22$f oBf ehPE NSt lEePRant of
the curing t;ﬁﬁ:&WMdb@fOﬂi@I ;rshe@bh ent iﬂmlexlﬂemncwe n@?‘jrjhﬁ@ @ﬁdtlbekm«gseﬂt
i nvention, i eat | to_nore than t oi | i 0j 0t o t he_solvent, .5 the
sol vent can be &t n%ngo%r%me W 2 %f Q%%Tlglgag'l‘%#@ ﬁ? ang %x?&%ﬁgleuﬁ?eat
merit in terms of inbusparal¢ubar privhéurghieng ahpunre ryihjcone opod hymemn, hi gh
i nsul ation resi a i 10 O.
to 50 parts by zﬁ%ﬁﬁfe?ﬁ&%cﬁ%lf%f lc#?%f cgﬁr eanJt')t(éc: %%gg%érﬁg I(rsgf]}%fﬂpes of

i nor gani &3oxi déDl?)’%ﬁr\k!eﬁ?d paging| ehlane 220 | DFARF Bateridh, dFgddic resin

powdex particl esufOfcBén €M Sdey &@Iméx@nt&tpéheteﬁérw;sm@ldedof oséhern
silicone pol yner il er with respect

a\_el %[ éo 10(8 ?aie % 50‘? ht 15 worth
of SiCz of the PRAFE-F17TonE oI YIRS AL EHpdsT eI EPFRPOLYMHIPT i on of
this filler, thm:d@qboesllimnqaopmlym@rt hbowotmpemlatranesamd sheet sheet

f
surface 19 LIPISGthg AR Ll TRLAETL e e PBEE LG s g dhodlifa, o oy
A1203, TB0O2, Zrmnctamﬁ@l mmr t‘élsEIber%‘elsm mmgtam@rdmmgpamrcle
size of 7 to 5,000 .ﬂam Sedyded @é‘gn?l@r@fﬁlc&é‘c&rﬁﬁ@uﬁ@ndéiti?%eﬂ' £S8c

have an effect on t stability of the solution, use of a substance having
a primary partieT@AERSRE L e XPFR N4 NeRC S PegRmes BPESHPEE bl e. In

the present invengisd, aﬂmntézﬁp(éfwtﬁ@eo@fahpl €o b3ioelt ¢ ngr b m superior in
heat resi stance i1 f the or%ﬂnr c sili COF ouhd cont ai ns a% | east 80~ of

at least n =0, 1 im%he erofey ot ? cSUBERYIQRRIC) W RESESHt 4
(where 305n IS ﬂmemttﬂgerwnﬂ OoéOenapleRﬂnecs an al kyl group or phenyl group,

the plurality of Rl bI n r g an

al koxy group expressedr I‘d%%%g %/\%Wﬂ&gtatgog ‘?kt}ﬁggrcg%% and t he
plurality of Ranatdwiab Tbr'evmqfaarl'exmh wiegnation Wilbrbe)exphalingd maki ng 35
the ratio of the case where n = 0 and the case where n = 1 a range of 1:20
to 4:1, a nore superior performance of the bundling filmis obtained. In
particul ar, the higher



- 51 the ratio of the conponent of n = 0, the greater the hardness of the
coating. Further, the obtained bundling film becones resistant to cracking.
This is advantageous for use at the time of use at a high tenperature. 5
Further, in general, the drying is fast and the work efficiency in drying
is inproved. However, as the n =0 COﬁpOﬁEﬁ%stCOHES too hard, there is a
problemthat a thick coating can no Ionger be obtained due to the problem

of cracking in the p ess yhng of t 10 coat,ing.. That i he
rati o of the case mhég %Orgofg ewﬁgfgeg% 1fve§%18§%1§h§%q5qﬁ§e

t he heat resisthmcbabeognascoatengohavsogthmsawerage éaLquhndkndastdﬂa

ot her hand, if tge rat b (of0] eat resrstance IS

i mpr oved, but tA éeFE Re 1%mpF8§DgﬁP%FlBF§8kFﬁ a&FSFhé c &3 GSg PY)

obtai ning a thla&lgaatbmgabgcmrire&ndbt:tnp@uha 190 thll &€da% i c@ﬁw%rlt'e@ tto TO
i ncrease the elgcérrcal insulation, it is sufficient to add and bl end as an

additive 0.1 to 2parts by weight of one or nore conpounds sel ected from
20 Si 02, Al1203, Ti O02Thandeasphutiy ohetbeesaqe fd\Limn @ hd ciuhiersssr wipahle cl e

size of 7 to 5,000 nm The Hethod of ogt t he bundling._solution or the
met hod of drpprﬁBaFﬁnEthbG 81 FRyCsEPGt L8R CRay 26e MG Rér dBRF tuded MBY HSd

of surface coat{fg+0k+PaknthibRE B+addi ino oY 1GRad d
di ppi ng, brushlﬁ Br gn%FheFengsﬁgg ﬁg bafsogbghUEgEQC%pgéuﬁévenﬁggg%gt t he

amount of coatif§ &be, lﬁﬁyléFé@“bé“§uﬁBF€9§é@nb§e§l@éﬁ@ﬂ&lI¥1G§e@nnethod
Further, qi0 '”p59¥§abaef?93dkﬂgcﬂﬂﬁgﬁ Bl gegsCQﬂkﬁcb BaliS Q@ ient
conductors magnet1 ¢ 30 materi al s, y giving a cl ga(ance to the
contact parts omneplanppegaaﬁlngrrhelbundbsngtaobetb@nnam bheobamua@ﬁ if
parts, then est n e I fen o t he bundling
power after dry?gghggx QPEH ggﬁggbgagkd%ﬁg eB%QSéPSB%E%ﬁrckness of the
bundling filmis eas§ur&hesnt £6F BFAERE WBYhoE &F BRERGSAGYL KO dpsdude the

sol vent of the bﬁndbaag 30l BhireB By /BEgBRNGENEr 8liN8R A compoRdhd UnSEd t Y
of the solvent gerfornlng t he coatrgggand dryin step several tinmes, it
B

is possibife to FHEF 89e2Fnh81Pe | 18 t ATk nEiesS oLhdRht LOFhERPRoating is
coated to a predeheinynednthilakheas bndchahtokbsﬂgtﬁh&epu&laub gpeedng.i n

the case of di Pphng.apdclie notsl ¢oshange cLes! Lan aRaedy gk tagether

with the above Soltfion condi’tions case of Sprayin Fart
possible to suppmeBBtsoﬁuatohebatlagppaﬁdsabyuwelghé fmbﬁﬁtbmeﬁnégblwyat

bl owi ng conpr esggdsai s &QrIEebQUQQEbHQ ftb”hh?%%%@ %Betﬁﬁsﬂﬁ%§§85 and

i nvention may al so serve as an el ectfical insufation coating wh
el ectric&0 i nsubhei BRatsresh§heraRd may al so serve as a rust- preventrng

coating. The dried Cﬁabtﬁgra&ﬁakdbﬁgrh@t&be1§reﬁaﬂtth@VgﬂuhQBnl&oﬁ@b&hﬂ
conprised of Si02 havin structure_and i

a [ s d nse.ﬁrlnk SO
oy bi 1o ont r ontf, CBUBERPER Phsthar phnRe FReBR PEvan: AOKConBitoRaEe]
(Example 1) A cobillootbédscdibaef lpwnmeliténgegoimyngilinsssitedt ,2pushkeet

cont ai ni ng 0. 35s9i1§P68 889§m8§ AhoadBd el E?l?&ok@ ?%gyﬁgﬁ'”ﬁné h?k@ﬁ”ess

of 0.50 mm was annea coht1 nuous annea én a solution
conpri sed5 in téikbConespPLdmesnt ent, of 450 parts by wei ght of My, 120

parts by weight of bghkg @%bﬁtlﬁ@dsﬁrﬁabb§ by weidBt s@fi idBnaBoapbyhast yrene
resin enul sion %é m§ ht affer bakin i aked on as an insul ation coating
agent on the sa REiRF % §HethFegﬁéP PGF@“ FO3LARI [ExFeNSecPE Bf a

r ot or ?f a 2. 2|kMif89ﬁVbandn80Hz Eﬁtmﬁdphahe hmuaimobelﬁageetmpedrmductron
notor (44 30 slots, sem.close Wi ew (1.2

slots)) was preBa?ear oﬁun HPES S%egémPSUFéFrgnPFﬁ § @o% @ |ﬁg()The
core was 3 pped(Mn alﬁoatKngnagéntOféD depbsbsropdonmthelendtéaces using a

solution of the 35 cgng §bth991 §0£ﬂ btglattestlw@bhecsﬂeeqhegceaeln
t hi ckness of the filmafter gar riéd at ordinary tehperature, and
$

baked at 100C f%ﬁliednrhﬂt5§rtﬁﬁk e@oRHARySilicgge polymer, modified
silicone polymer, or mixed silicone polymer among these

silicone compounds, features a dense coating with
35 abundant uniformity and giving superior performance in
corrosion resistance and insulation. In particular, in



conductor bars were forned by al um num di ecasting on the core and a shaft
inserted to fabricate a rotor of the above induction notor. The | oss was
found fromthe nol oad characteristics of the notor to confirmthe effect 5
of the present invention. Further, at thi ggine, sonme of the anneal ed
material (before treatnment to give an insulation coating) was taken from
the production line of the non-oriented nmagnetic steel sheet, 10 x 30 cm
sanpl es were ctute otiese 10f andcohe kavphesavereecsalédonet hollmeabove
solution usin co i h j e,khi o] e coating
after drying,gﬁﬁ%ﬁfé?h1€%§{§m%%kg%§ gﬁgéﬂg%gng% ggéﬁgggfoée%? t he

br eakdown vol tE@RlsedaEe Nyt denBigher cbeRBerdhuEesi st ance, etc. 15 The state

of coating and magnggichehasact srépeiss10f ihbg15016n1 Bohbentesbnandibhe
results of evaluation of the insulation copatings before and after annealing

in materPal s cHRREY BFH FMelRTW+AEEODTCQRELNISRRBPLAFRAsREWA FARYTABLB 92fand

Table 3. 20 AsaapifsUsilDéohdi polpnér, Wieditieat sDUitbaecpbeynBd,faces with

the insulation ggﬁtig?.qgﬁgt,f t he grgsent invent% n, transparent

coating with GO PSTEFERaSL FH7RRG BRIVARE oRPPRAEF ) 5RO of LoFPBEI on

resi stance andcdrepbunesj shawniegwen caeehapet edickeespposedtt detibks2.0n 25

t he case of treating conggrft've n?éerial with a conventional vargish or

i nsul ation codtfTnhd® %€%¥?b |2 oRpbRi £ &Mt OF hENE i HRTBf e PANEAFRE haBda great

effect. 19he i Nl ald 0n KEPEAKkAGHCPOBLEGE YPeyENL¥asE03hPE COrrosion

resi stance ended up. becom n extrenelgRgoor congared wth 30 a_core coated
; e

with the agent of theCPFesemnI®Fehti thRPRerNd e RHINABRS cPEaR L AgeBPT
the oi |l using szeéontependiegtoeath@ntondioonaretfi vReExagpiag drand 2, the
state of deposition of the coating on_the end faces becane uneven and
resul ts consi dPEEIINY nPErEee PRLERDIL: 35foftt hR2PFetelit M n¥BNti on were

obtai ned even {;tPL.£0atiRg PLAPLEILRSIs FHEEDBbed@afi@MBRLLSAN Of the rate
of reduction of - 54 "iron |oss of the core showed that the | osses of

notors tPeat ed-RFUIRGERR | bFH EREdPRRL: 11fothe hBiekpeadced popothick,

Further, in thsosassrobl&mapar aprowldnanphes 48 fsduddiohnproygaent s of
about 4.5~ were,seen. As op e case,of Conparative

$gs§d to 5 #hgsb in tg

Exanple 1, al noRPeHb ReRCtPon ¢ TRBUFBEECNRSCRELRI ~hFEfer, in the case
of Conparative Exanmhetlertfeatuss ofisthedceord &£. tha pheseantoinpentdonance
as well, with %%%&g%ﬁé'ﬁ&%?@éﬂ%@é 8k iQeaPrfé%]E wyeet.'eﬁe LhEaL 0SS
was clearly reduced 10 conpared wt t%e conventional non-irnsulation

treat neRf or cERRETERRPR! ¥eERXmedttanin athe gheesenti enearyien MAanfot or

was realized. fugtd@ies] POkeHg AMatheseDatioN Properties Mbenpeongucting a
coating test by a par_ coater usin hownin Tabl e

?,a cut 15 sheet aﬂent, as. s

3, in the casel™7Patked o¥NehANRAT 11T ?ﬁe%%?EsEﬂTp? FERFFon"DEReYB4RF osi on
resi stance, i nsulpdroicubar adbese vehbssonerpoajieexsoEenshyngxekrél ent. I n
articular, in e e of coati t e silicon b Si s
of 20 al koxysi’f%gnaet‘g%%i nv%%’??%n&%%ng A ?%g%%ggogng%ﬁyﬁﬁ,igh%fgggw
confirmd thatrexisedets bxcehpenior esThis mekes obt aswnetabhet 4 bheakdown

vol t age after-@ﬂﬂ@aéfUﬂla&i&@iétiﬁ@aéPeC@X@ﬂ@éESQInéh@f”1K§dc§£élCone

pol ynmer of 25 Invention Exanple 12 wel |, consi defably good breakdown

vol tage and coatingFproperti &3 Wed C9e aPhetl i1 EuFt heFONE nPPREMBESEOH! Bhe
al kal i silicatigeagatholgl taﬁééi6ﬂ,sﬁnﬂc§héi1§@nﬁnéfséﬁlois|avﬁﬁféon Exanpl es
13 and 14, mhilqaéhe b%eak own voltagel,1 co%r05|on éesistance, ﬁnd

adhesi veness 0 SEFEPRUTFEWAET CTERErior o ThOS e BFPERRUERsER of E hE28Bove
pure siBoOcone qblynesat s¢ableg cogpe ngtiperé oi savlce adsanbage nebatotpar ed
with the conp lve. ex e S t { Sea he_ c .

Conpar at i ve Bt siot S STa RS gERICER Erdal Sentled 16, 08 dipRing css
wer e extrenel yopoetheonpedeingi process peakdpe dnvedtiona shophrtinel ak,

W th the convepld opghe V& et N8y 1€ &PRIAGY was substantially conpletely
- 55 burned off after annealing and bl ackened and, the_corrosi on resi stance

and insul ation proper® i ERVERFRT xIPERRFYIREEY ERFpR Ul AF1P t Ak BRERENL

inventigg. cores and the efficiency of cores and discovered that by
improvement of the insulation of the core end faces had



Tabl e 1 Treatnment Tr eat ment agent conditi onsThi cknessDryi ng

condi tionsconditions (!imlInv. Ex. 1Hydrolyzed product of tetranethoxysilane
(Si Oz concentration 10%: 70 ccl.5Roomtenp. 15 min ->Hydrol yzed product of
nononet hyl tri et hoxysilane (Si Oz concentration 10% :30 ccl100C x 5 m nl nv. Ex.

ZHydr ol yzed product of tetranethoxysilané (§| Gz concentration 109 : 70

cc3. 0"Hydrol yzed product of nononeth ItrletlzoxyS|Iane (Si Oz concentration

10% : 30 cclnv. 3 I t e

cor?centrati on %3/3 é‘%é&é&% 1’—@%99?%&2% pégd%cg‘sérgéﬁitgﬂ lg;h%tlon
nononet hyl tri ety stherreeriser comtantingi ancane) : SOppreasedxthal anprex. 3
doubl e coati ng d 1 yzed
product of nona%§§ﬁ§+€??it %ipg?fane ?% 5% éyégg%cgag%%gﬁ1gﬁnéﬁg%g%gb if
->Hydr ol yzed preeRetand @%@?ab@h%&yemtan@nézawereaseéc&BeCWQ gr torque

m nHydr ol gzed pyoghtied £ Pf sl @i byb €l et hoxysi | ane (20@6 10 ccl nv. Ex.
6Hydr ol yzed product of nnnoneihyltrlnethogy5|la 0 ¢cl.5"+ particle

size 15 nm Al zO- 1%EO%; e¥ampied bovder194  gPgedye UC§18noWﬁ$° . 8lnv.
Exl. 7 -> I(nv F(XIB@ , (doubbe, caﬂélp@%éslﬁﬁwﬁthna Eécoﬂéhiéyl tzgﬂ’ddctb'rEd
silicone (acryljc_non ﬂ; ; net ackg sil ane_reagtion product)5 OROﬁthenp.

(25C) 120mi nl nv-EET Y oG et ﬁﬁ%t08¥et3 nﬁ?hoingF nBE¢E
concentration 10@6acﬁ@dcnél@ﬁboaftmm@neﬂSCnstael>k&debbyzeﬂ poodmgt andl

Tihyar ol Yoed prochit i Ler har i TATNEERE, Plofia "t oof BEGRete iR PalY, Ci

product of phenyftatel@@sysxamneréﬂéﬁ@nceo EBGNNOOIypmdsprsducB rfiz, V208

tetraethoxy3|lane ( t cI SIZ 500, nm Si 0

gl nv. Ex. 12Pol ¥i?3 ¢§9|§I 0 g @ 1%0 XXZBWﬂiﬁPﬁz Eﬁ |3AP§ SV)
silicate (hﬁz()ﬁbcéhéslﬂ@cgssanplIthaéferé;cﬁn(ﬁﬁ&@tSGegSaﬁl@@ﬁSx 36V
m nl nv. Ex. 14Si 0150C x 15 m nConp. Ex. 1Pol i m de

var ni shs. 0150C:§£-§%9%b$e8%§E§g§0 Al phosphate 1001. + Cr03 10 kg + 30%
col | oi dall5si lica 40E5h®3®@@txn100htﬂinedabyethTPeaenehiicone polymer,
onditionstatlégg n an d r

resi stance (50 g@fﬁ& ghﬁ%?%? zégggii &gggéig%%t%%hﬂg?ﬁ?eﬁgigﬁar of
anneal i ng of cotbke IPFESERt 13AYeRi PRI FPERaNa paeene é@ﬁ?lﬁ@lPBrﬁQGV@PGnef

rust OCCUFFIng%ﬁsﬁ@bﬁh@ﬂgﬁdﬁésﬁ&éhéysE&oﬁﬁ@isualﬁ@iﬂl raassa0$nhrcoatlng
formedVG no rust _opccurringV ange

t ranspar ent coaf?ﬁbngo+ﬂﬁﬁv%§§ﬁ5 ?ﬁ%?eOEEU%?Fﬁ9 lﬂ%“%haﬁéé bapen%y low
alll nv_ER04VG uemperattrandpriegticoatshgrtotimdVy hberpsbcessuofi ngVG
no change at al V@G, . U n n n n ust
occurrlggV@i no féﬂ%%ag?%f éﬁil%%égﬁg%V%? iﬁ? gr%?gggﬁgpg?égéggggsgn ®né
formedVG no ru%@l@bégﬁrlngVG, no change at alllnv. Ex. 7VG, uniform

transparent coating §oreRdYGr88kdssh osyﬂé?en@ﬂﬂatnpesbengevais
alll nv. Ex. 8VG uni form. transpar ent coa%é£8 dVG ngFrus occurrinVG no
nt

change at alll iPERIRRA 1EPebI ATt FRfRS htggF?ﬁﬁ ¢ 138 fhst
occurringg SongeRbACKEH! i C%Uéﬁériﬂyuﬁ§tﬂgﬂméo§€iﬁ€rPb%hé&spﬁrﬁﬂiscoat'ng
formedVG no rust occurrlngV no change at alllnv uni form
transparent coavéng thenkover homitsefotberavexv@enbiinanhackness is

alll nv. Ex. 12VG %géfﬁxg] ansparent coating formedVG no rust occurringVG
no change at alt - transparent, sone coating unevennessG slight
rust at unevenly Coaiﬁdtﬁét§§imS@HEthé§§eﬂsnﬁoréuﬁh§ﬁ|@U X, 1dMmeven) form
transparent coating formedVG no rust occurringG sone bl ackenjng,

| ust er Conp. CongePRrdiRg| @n2fhe BAByngbpswRakidghceddi FhgnenetBfness G

brown, sae CcoakhRgs IHPENESEESEFLh8UENat YRk @ft@90£h¥ coaheflensr £g1 GV
rust at unevenly coated partsP, bl ackening | ust er, | ackeni ng, no

| ust er Conp.  CofaEksS OERUDA+DR pQBt3§F1@I mﬁh?% ?ﬁ?b?ﬂ#?g tﬂuEﬁanatlng
unevenness P, VEf¥atMERt §0BOhAUNYNEY CBOES SEoet IMEH buéﬁratF@ﬁﬁhéy,CQatEd

parts P, mich ryst af;poorLy, spal el pasts il WhiLE 14RBLILLYeomBI Ority

increases, so the thickness is limited.
35 The insulation coating used is one or more types of
a pure silicone polymer, modified silicone polymer, or



F-P, Wiite turbidity, majority detached J *1) Annealing: 700C x 5 mn, NZ
*2) Conp. Ex. | A and 2A are as punched in sane Wy as Inv. Ex. 1 to 14. *3)
Conp. Ex. 1B and 2B are degreased by sol vent (acetone dipping and Washi ng)
as pre-treatnent. Tabl e 3 Coating form ng stateCorrosion resistance

(50C, Adhesi veness*4) Br eakdown vol tage (n=1 E%V'erage)(appearance after
drying) 120 hr, humdity 80% Bef oreAfterBefore

anneal i ngAfter eal.i.n ' fQr
ancal) NN er apnca pORCOSRL! B Brannab gl 1 X UCoetOnte Bou 1

f or medpeel i ngl nEyo&xc &/ ﬁnrfexamplansparbdeGaya@srmsaCGQOMrﬁmdgvﬁﬁtn@WG
no peel i ng20020 0] I ransparent VG no
rust occurrlngvggﬁﬁé%%§905 égﬁﬁ?ﬁEEESgéogéggﬁpggbfgg%&g%ggF|nqﬁ I Ex. VG
uni form transpateP¥ ¥ 1@0SP §9n§c@ﬁrpnﬁgVEimﬁéVGﬁYﬁésp@élﬁﬁ@§6@ﬂ§@@coatlng
for medpeelsi ngl Ny EXs Yéa H?'iﬁ¥ﬁsﬁﬁﬁ”fpaf@wﬁéﬁé N0 d Ul OCgeE "aVG HoVG

no peeI|n92502105copt|n f or eel | ) unlforn1transparentVG, no
rust occurringV¥y RovE b O@Bcﬁf?ﬁri‘ JERVRApERF | PHFRIL I EK . 945,
uni }‘ormtranspam’er&ﬂl@ ﬂ"«?b"ea&zlml i NgHé&n moVQ@ d5h0f3 X' being an

peel i ng300G300<7¢cpatin or nedpeel i ngl nv. Y 9 ormitr parent VG, no
Plist | occur r i ngvis ot cT REP pERP T RG0S 8eBh: PRt or HATEAR, Hat A B, VG,
uni f or m t r anspaakky VGyrowpy ughdotber plog¥GitpoGE 8Onab peeto nNogd 5Q4D8enan £ ng
fornedpegllngln¥ Ex n VG ouni f05g1% ansparent VG no rust occurringVG

noG VG sone250 5% Ocoatlhg f orne éeellngpeellnglnv Ex. VG uniform
transparent VG no rult bBisrtimgVGitnds pPessibhe300<gbeagecthei type of

for medpeel i ngpeghtngt syx X1 ¥fe HBhBHéB‘EE@HSEBVSBtYQ’1H8aEHSBa9Q6H%r'ngVG’
noVG no peellngﬁ2020012coat|ng f or medpeeh. ngl nv. VG “uni form
transparent G sbWeefusf BeEtPFMARY®, tRo& €88 nEeéPFWS@S@GQWS@B&tﬁﬁl

f or medpeel i ngl nv. EXFN%khéﬂLfeh€1Ehaéﬁﬂafgnhygﬁ peréughlgeauérpagyﬁernoF G

1504Q14coat f I G F,
usting a6 unevERryEPEBhES RRRETE0 T000TONEDER BBFoPEhdies o the
partspeelingpeetongtbnpnsEﬁor~9btamnnagtarbhdckyflmmchEthngobdrust

F, 95% 0 2 4 t
?;ggr(r)lbggrved o ter[r%u&ﬁ %39 HQS‘ée?gé?anﬁggF?hhnggog 'r@gg(l’)ctnfgdnd buben
at nosphere Nz, Ehatabéeaﬁéearﬁﬁcéaéiﬁérfaﬁﬁeéppﬁglon OggthFEgaﬁBpgtganach

agent of the pr@ﬁfﬂéohévﬁalyﬁéroﬁftBﬁepébﬁpébht@@ﬂeoﬁokM@EEbBQEpgéhbkams
shown in _Table 4 was_used sane wa baké an

t
i nsul ati g 5 COE?F%EI?OWB?GQ ﬁ flPnPFhFc{ﬁeggeﬁVPEingPﬁﬂﬁg gVaBtégﬁPBﬁ t he
surface of non-whérnaeHeadgbebaemsheektepedt ahcaudbdet thickness of 0.5
nm Next, the steel e k IS, C i S
anneal ed at 400C x 1fﬁr8%ﬁ %glg?fhbgnggéggh?ﬁ dggé Eg m? §%§§Er93|s afice
10 of the coatingng@hefredutesBlkeinhdbha tamPabptian af a refukndof .t he

tests, when treghidg $RAERLEtYbhNCc8QLYhL0BStbaREHyOBLpBEiBY! €nsSilicone
polyners of the present invention, in @ach case, a transparent | ustrous

coati ng “Pate m%BPﬂéFﬁ?ﬁFneHnEVéﬁkéPPerhﬁﬁﬁeé??ﬁﬁtaﬂcﬁ5 apecafABPsS1VRBAFS and
no drop in adheﬁé&6ﬁ§§8p@§sLB§§LatlOn coul d be observed. As opposed to
this, in the case of_an g}?anlc t%ge varn| h ive_ material, a

of the_compa
remarkabl e drop in tRAe™SOrfAgE 8ppaGPaRicR® ¥8ﬁ55?eeﬁeEEBC&nﬂopﬂ?ﬁFa?Foﬁ

occurred due topthe 201anopal paglymer Tmbefdedr bat angoagentic resin other
condi tionsSurf ppga vepe e kd I t
anneallngannea??ﬁagggg gﬁﬂ% §PS§ nﬁga ﬁeﬁg} épgﬁﬁneg geﬁggﬁﬁg)ﬁ

Ex. Hydr ol3f¢zed pmggy %cetl@@tréb@hEQQKmeanes Egdééiﬁdnbbaﬁehﬁowb col
peeI|ng2302201Fggéggyggdcgﬁgggggtggﬂoggggyhgﬁlggaoxy5|Iane 50Iustercc|nv
Ex. Hydr ol yzed product of mpnonet trlei S|Iane 240250270 cctydrolyzed
product of tetraetho%y@?FﬁﬁeSliSCBEFNBP Yye dlErBﬂaéPcﬁﬂ hydrolysis

dlnEthy|dlEthOXdﬁd|déEydkEﬁQbﬁVcoE&eththyzﬁd areduek mbnomer forming a
di met hyl di met hox

¥ ne: 27C260 40 cc a %§ pr oduct %
phenyltrlethoxyg Fﬁnal 1688?N8P V??EdF% odu °?5t?88?ﬂ8§y ?Fﬂﬁgg 80
ccParticl3 si zemé8ifitredAlz)BipondepolPmérginvde&iresidpobpertipnedutheof
ot act hoxysi | st S 15¢ SURAPE; BPLYACE o  DBEORGNE “HE ShirA0UFE: 8 oiligone
| Pol yi mi de varnP@thaEkCQWDQnenhoﬁG@hnﬁéﬁprh965§clt gt@@lequtﬁr level



- 61 (Exanple 3) A stator (armature) core treated on its surface using the
present invention was used to prepare a mcroturbine generator. The stator
core was obtained by 5 punching froma magnetic steel sheet and cal ki ng and
has bolt holes for fastening the core. Nexi, the stator core was treated by
I nvention Exanple 1 of Exanple 1, the statof core was inserted into the
case, then the core was bolted. In the past, since 10 the core contacted

the case or bolts antiet ke X ke dravar € AHAHA] PRchotdiing a pure
short-circuiti ngécurrent fl owed t hrough the core, so the |oss | ncreased and

there was a | afdeCORSePRLYTEL VSEF 15 IRRS R ICTS fEYRRT Vi hdF 4 HF pres®nt

i nvention, OIi t ia&kngss_;ieruEJ tt@trmdtmh oy idemied, et whowme- stidie ci rcui ting

current and possible to keep. t t enperature rise down to an average 3

degr ees. (Exan%fagrﬁl)lS%F@?%Yésdtﬁg@edn%%ﬁa\b%ﬁ?d%s&gj@%i lizing the present

i nvent i orb wer emoorinenéy lttor ipreddhocsy sl axé || imeametthyidtmiret Hoxtdii sanéy, | i near

motor, since t f f tic fl thr ' ' l....cores punched
anoH@qqgl€P¥¥y% ﬁ%ﬂﬁﬁﬁ&é%féné] Ag@?ﬁﬁyégﬁﬁﬁu%ﬁéf

out from ordinary magnetic steel’s Were conbl ne _ es.
Conventional c&iéangonimediosd hyddiy igetdroxyts itliegia, arhass:Hywldusiethaxy-

i nsul ation papgh14@% S aRAWHEA R8RS ddikyedNehe Shddbdig rase of core
contact, there was an increasé in |l oss due to contact of the end faces and

nuch vari ance it81pStPFYSarEEe O imed hotlwemetdiary § ¥l antsy | Himesi Yaper was

insertedothe gieahary®ibesde dieltalylvdne tHdgialale, tdietaxeitation
current becarredg_r Sat er,, .and an i ncr% n the no-1oad,r ehS| st.ance | oss was
i

caused. If the QRIS e ANRIYE RS S5 e S™%ent i on was
used to treat thee¢hdxivaddsnef, tghenylthrdeathoxgrsasl aared, tasal cores were

conbi ned, the | I, d ian i rfor ce | so
reduced. ( Exarrﬁl?%%%ﬁ ?ﬁé%ggﬁ%%quﬁ q'ét—"%%u r?él%rm@c{%%ﬁarg %flo neectr%g-' ]?arc\cl)y?nlsorai-ds%’z
corrosi on by wtapginigma metdivil éesicdtleaiideovatcat ashes idlagwr aridlesidis bet ween

the rotofs and stat oippl0 iR HRGHc il S &Hd 411§ 1€ 3% ﬁ;srgnﬁgﬁdg c

steel sheet for the core material or using ferritic stai

the core mater BERPLES fHE¥Hidditvc29€ RS ensARiturty s RormRasiad . tan
eddy current | @ae eecined adld dhabiled Bl 2% tere@le 3O s i dthdd 6 e
bec)e/me greater, t% sl(?%g dr(%p i n.qutp tl_’tﬂv*\:/;:s unaev.oi gfrabsile.. Ir?athe | atter
Case. since t hBXPgPEEEG SOMERR sy Hatn, RTRGE O GG G LORA L RS <t eel
was I_ow, a drop in chlowwtemasxl_@msysm.thﬂwr e’.frmr@,astehga'nmﬂm nabgyr aduced by
treating @ Ccor g ipde Q. JRIY 't%e“a%ﬁégéf@ﬁz COYAiIg %etlég.estnar ent

invention. The core treated for insulat 't he present Invention was
al so treated afaltls eftdrer fdds-fiormads lddyefiadil s n & 131Ny reNparatoge

needl ess t0 sapecadndsahSYhTrTPla@d BtHdUPr W aidd LaWed ke mRAe mitldng hi gh
saturation nmagn tlzgtlon magneti ¢ steel sheet, .so there was n roblemin a

drop of out put FPPRe@WaSHFFUSETE dFe AT E@P1F00 HoRad Hi° atthsl  and
the notor perfeomicderias theatsarss iatadeeoiod B0y HEDEA0 °@ kar ddame punp
motor . (Fxanpl & 0k 2,30H80Q nanion! eited saneli. g steel sheet was 25
punched,”Strai n annealed,” an used o produce a“core for use for a

smal | -si zed 48 nm ad@i ¢heowmed itfrimds fsdrlibsoneTipe lyamsaci thorwescan@dws use
(100V/ 6V: | Al 16A). iyt RS Gy ty 1 t | s el while
bei ng cal ked, \%A)ﬁa'i Imglagonwgi toiq%?\%zr was, ttr?!éfﬁ%ir_lt a@%o%ﬁcfhggevaaﬁiout bei ng

cal ked. The pr 8@9&aferny EARYSTMREL f456 iSdd HCEPComMALYEF 2 POHYASHSE, the core

surface, includichylt-hedard diacdd iceme pR1RTE Wedosd -prydilfile £ yidarsee
obtai necy1om dLAen desianie s, LUTRUMIIOTELIY SIS Bea.
this tinme, thesdddciong tpodytmeent anas fiecrdmesshddaifded adddmeane g lwintelr .
drying by mar”&%%@ea%odified silicone polymers give rise to bonds

between organic functional groups other than Si-0-Si

bonds as well, so a dense insulation coating is obtained

35 at a low temperature.
The mixed silicone polymer is formed by using one or
more of each of a stock monomer for obtaining the above



- 63 75Cfor 5 mnutes, to obtain an average filmthickness of 7 ~.~m
Next, the wi nding was attached to conplete the assenbly. Condition 1 was
used to produce a power transformer 5 by a conventional method w thout
using the present invention. The transfornmer of condition 1 did not have
irts core conpletely fastened. Noise occurréd and it was necessary to
provi de hol ders for separate fastening. with the transformer of condition 2

according to t resent. 10 i nw i owever , I noi se
fromthe core gﬁ(f%e%tslﬁg‘%%’?ede%sl érrgrhnno %%%Cﬁ}% rnécf?&%%\g@rr%l% %‘?}Fﬁgg%r esent
i nvention was §sddaaneprmsdijgee Bihuish|skynBd renakles achbevempene obt or.

The bundling 195539] W4 %élﬁ?éja%f:ﬁseoxy%siogéﬁd@'e@@.nd@f‘sét feoncentsation 20-)

obt ai ned from nmononet hyl tri net ne and tetramethoxysilane in a ratio
of 3:1 in part ®VYRe Fid i hl QvbsERRSR WS gt bl i MdaEeTm  The

stator was an aeplulehc3oMrid st idr Iibvidsled €Or£ mb@cesed COL i di eces
1 shown in FIG stacked t r). Tlga-OUtSI de di aneter of the assenbl ed

_I}%et e
circular core WRF fh Hife /7 &Sheces | A were punched from
magneti c steel sheetFuntthest acikedis s sisteriso ofnthedudgned | sanpt el tisbeet s

at the top and t.t om of t-he stack re held by 25.the bars 4a and 4b_ of
FIG 3 to fast gnqtl‘r?é) "§ é)c?(l.y%ﬁurtnsgla}rh%&seoq u"t‘"zitoanPV\%xsl%%a?sedt h %ﬁ%&%@ or
punched end facewss-ioinkiteg eaiftachs @raometiretthe condesponitomg to the
Cemporat e whi'l g TackEndtl o5 e b 1 1o oot 3¢

tenperature while fasten ormth _ , bundl T ng
sol ution was cédtisd e het gt RF Dt AT R saeex Fde ont it amibum

processed end fiaeRs-dPordshi MGimildhnt st Hesfe, tdig bundling sol ution was
i npregnated in the brush and coated so as to give an average fil mthickness

after drying of 10 Alnid@tSHiftieR GRALAELHPIHS A FHFedt biceR sl oped
girtsNeof thﬁ p ey :msitfdmdmmml ,dﬂubrfg‘mﬁs%@irhcj hgafﬁrtlgﬁ(l;@&nﬁﬁ@ed -
xt,-the w . was direct und around the diyvided core pieces
T8 havi nbSthe a1 0k 1 B RAEFEREy R on S-BURGI PRSP SHEE on as shown 1n
FIG 5. Furtherdesaslwdtolen iand-lde@hBiratheomparedwonss othkerandmnsihe cl ear ance
5 side were di | e | ] | Ut i i t
wi ndi ng was fa;&?xgegfeédﬂ?arﬁlégf t‘ﬁg?gludnﬂ%%ﬁ'r%t *}?%ﬁfdd%? %"{y&%r%é%‘ha}%oﬁs was
hei ght ened. NeXOrRAfel U} i RSP eHee AR et Vit Bl st @ 05 ORI eSS DR and  9b
vere placed agajvisdsd .herdop @%Md%%é%%eﬁf&ﬂﬂui%@r% of the

core, and_ simul taneous,l%ht,he assenbly was press fit into the case 10. Wen

pl aci ng the caBTecaS il i HffF Lol MGRh was coated on the surfaces
contacting the core mnttidien vhen ceid sofdackd qroupel £ore. a gl agseum! y of

t he di vided cor | eC | he ca E&Ed then coated with the
bundl i ng sol ut |s§lr$9!oﬁasietsa§w%%{he‘;rl cqrgbglfn'f (Lagr}nrgée and pr€s's ?llnta i%{%"g% he case as
shown in FIG enaNaxding Hi knegisne dusttetas @ dii:edroup ,usheget ié watesd of

t he present i”\i%ﬁéloirbnce)} 9&6&@%01‘@%&&&%& AWk f st &1 s e i di 4 ng
bet ween 20 the conductors, between | ayers of the nagnetic steel sheet,
bet ween £he coRi&dIRd arP diRASISPHFT P&t L W%“Q%%ﬁﬁ%d core

pi eces, and betawetvdith cdsi sdthdde case becone possi bl e from ordinary
tenperature to the t er re of the state ich the permanent nagnets
used 25 in the not orEeag%h Ozﬁéﬁlfoso%ﬁ LGRS R ﬁn%’bgoél%?erae%‘?’r}eﬁe%i nce this
i s hi gher thanddesiconvdrdn dited 20003 heedt, rkest sirantheMgebengoff eparat ure, it
is possible to ; rr rgﬂgﬂt i ndi in a

hi gher out put. slgﬁl?ltﬁcg}é aé“ﬂg‘?‘?c‘lgjﬁ dﬁe%o%%] the m{%ﬂaﬂy.ﬁ%}%‘r‘% %cgsfecorres

hi gher ad@ t herigforlea thetomae ath e it ndf nd mdhas dmnesoridion. | f

usi ng bundl i ng ARGOMEDNY 101 td e Praseadd\intd Abdifid$ Posddde to
suppress the shortcircuiting current caus&ﬂr;l a £robl emin cal ,kl{l ,. Wel di ng,
etc. and to red®ReM9e QOIEEEH FHPYRAE t %%e orft rotHHE Y 1R Qther, it

i's possible todanuens, tiw agnidpecal dimpdeal Wiertertiee f Sxmasp tdesednduct or s
and core through the bundling filmof the present invention. Fram_, - 65
Ehi's vi cwpor nt e e Oty £ sfdete T TR Leh g e i TR ne

not or ands| owerdewidtfEnaesistancd oss lsuppressingddin iqmimast n

resi stance due cloqjttaﬁq,lerd_se in tenperature).

Further, the advantage in the case where the metal



5 (Exanple 8) A four-pole IPM (inplanted magnet) notor was produced by the
armature produced in Exanple 7 and the IPMrotor using the present
invention. This notor is controlled in torque at a | ow speed. The nobtor was
di pped 10 in a bundling solution conprisedspf_a partial condensate obtained
from nmononet hyl tri et hoxysil ane and tetraethoxysilane in a 1:3 ratio
containing, as a filler with respect to 100 parts by weight of the sane
converted to Se@2meltgoof sahdf@tall @ leaenitcMe cgilee afhakD crwgen,giaﬁe:}:ﬂcﬁx,an

average filmt af.ter of, 5, ~, T rd.ed t Pr
bundling film hxa%gﬁét'. ftg nt%logl it érseg‘alrﬁllﬁe[gl\j‘/a%gi g(péeg) in Spatlhe E?'u?\loﬁ i ng
sol ution and dmpedlyApreisent iim Bl ¢ors, htanslgrr@qln@tl-PZ bemd i reed tsdid i o
the IPMrotor e%%rljchaﬁh%lach Qont i sMidnfe e RN &l drtsfld b Mas & SO

di pped in the bundling solution. The excess bundling solution was renoved

whi | e sprayi ngf&éefpléssdd g&s, MohefarhEraot® mdS p@ss Nt GierZty shaltis 13.

This assenbly was NB?” Bdrinad e f@srnm tehe gpyn@Aniangs if lalgnp%ﬁréﬂl% parti al
condensate. 25 Us i nvent,i on for, the rotor serv(e}f both to

Foaten the magREP ied Tiis ok &1 & b S8 R S y
t enper at ure t othee fodiperiatgyre of the state which the SnCo magnet can

br eakdown (about 509\9”11“5% th?nsulta&(i% i RO gﬁ%t'leo"?{[ cc%n%ﬁcil vg ty and

30 insul ation betweén magnet g core an ress i'se in
t enper atlft e of priedemadpiat aald@n§@p|@ﬂf®§@h©hl@r tSd:lrrlmIlumeng Thenefiarehetitedrs t he

magret and Cor fectigazleAARGRO BN IR MR/ LS Hdviffl dy the

bundling film serveés to suppress the rise iIn tenperature o
rotor. An SnCo2RegREPUSaRtBECHSE® &P &ohidgikerl atdvsdathiad ttmp%nﬁurerms

nmagnet, but thephkemagrat lé'k%lre't%% off e S%leggntn%rt@qxrmgnet can al so be
- 66 suppressed and th% reducti on of netization of the magnet car})aal SO

be suppressed. (Exarfpl &0§) Mefk @§er‘ﬁ°r he &R ULEP &
t wo- pol el i ndyebilgn mmw.errhehlmmdlusnga m'lol}bﬂjenn ofs ek elan g grartheal

condensat e Obt% g%q.n, r%@edlt%h%@éll%tkg%y%'clc% t &at the time

dlrrethylrmnorretﬁyltrlethox CetT ae ysilane in a°1f:5:4 ratio.
This was dri eddeﬁoﬂ@ﬁrhl@nb@ﬂrdlcprmglehslamlonhe stator core was an integral

punched core provided 10 nuah 62kl RS 1V iHQVi iHJ f@%ﬁ‘h"en'n{&]:rﬁﬁd IJ¥ ee

| ocations at equal distances in_the circunferential direction mm fromthe
outer circunfeféfPErsER BufdrRl§ SFiGS dn ﬁa§°§ﬁﬁ£¢e@“@nt@ttrlﬂ§iuéqld’tg dft t he
core as 2y whol @naed tBiel @altq nigQr mh@rféuricél larfrg aldviaMit affe tdy %ddlrﬁiorﬁ(@ﬂi E5Y
treatment was 15, Eerformadtwotlmes poseg_ﬁ#thd “%r’ﬁay malr at
5C for 5 minut &8 Bt §ORPRT L1&Fe m? MeHtrre & (?fe‘{"f

bundl i ng sol ut thanwsd degjesibled for tthne aslormtelmlte wi ndi ng and the surface of
the winding dried. Higlid:od MR AGRS JNIRRL e he oIl 1ffs Hhis 20

stator core by an insert he armat ure as a whol e was di pped i n the
bundl i ng sol ut dedectoed Rogeaier aidy BIO(W\ﬁeIaiCGHthlﬁ'—é’ cToadamEevs ddigi th the

rotor toydlow @é@)ﬁt&@lﬂw 0B @RRRSI lbed sehiie sleeiR=ageas iig a@a*e@s%ﬂ -0
reduce the fil i ckness of the cl ear.ance surface to |

The 100C hot a Pn SdOth@ Befadt ofr SEPEdGtRg | tf?é"h&rryl% ﬁ%%lqr?mtgmas
was dried at 36Q6sts@1fmlk&mtgh@ofunmalofblamdlsmg>-fsm me thiorikhane esantoduaesnt i on
is used, use i p055| bl e R 459 Bun i.hg the st cqQre up that
30 tenperat ure% supﬁlngss?l oft tkf’xtl%e o cﬁy;lcﬁ ﬁtr‘?écec rrgi%q‘ rg{jucu on of
noi se by reducthdwrafieviofr it.i @nd@ﬁIStEhéuleetllmcel@gleslg Mnc;rseefye-‘mﬂd dumt put by

hi gher heat di g%%ftg%lm%nd AsOYel-Js8SitSt apee c'o%%% YRy 1%%151' Wiy il gase

in resistance due to terrperature rise) can expecte arrpl e 10) An
i nducti on not ofeRES ﬁ%@d@é&oﬁycﬂ@él@ﬂmlﬂ}ﬂ‘e f@(‘)’rérﬁtcéf&uced |n Exanpl e 9 and

an al um num di ecast NekQr t#el Reason &br W& iRl TRt totwantiedyhtlRatiet or
was obtained b% dlpelnq Na, K, Mg, Ca, Cr, Mn, Fe, Co, Ni, Cu, 2Zn, Y,
Ti, Z2r, Nb, B, Al, Ge, Sn, P, Sb, and Bi in the
35 insulation coating with respect to the total weight of
elements in said insulation coating other than oxygen,

carbon, hydrogen, nitrogen, sulfur, and fluorine at least



a punched core into a bundling solution and drying to bundle it, then
perform ng al um num di ecasting. The bundling solution used was a m xed
solution of 5 nononethyltrinethoxysilane, tetranethoxysilane, and

di et hyl di net hoxysilane in a 5:3:2 ratio. Tgis was dried to forma bundling
film The bundling filmformed by drying‘b§ br eakdown even al um num

di ecasting, so short-circuits between the 10 secondary conductor al um num

duct d ) f , Ll | .t i gh
output pert or mdo O (B  RERAECERE ndRERE ORE ELBRL LERILOREOR S BEE RO
bundl i ng sol ut iXESERGE coat tee aret 2t i welight t @f abemertacénosaidwi nding. The

wi nding was attacdietatiHencde; NQUBLhEF apsh T 8RY gERT EchaBof), pH?QrBBeﬁ,
bundl i ng solution and dried, The bundling solutidon used was a partial

condensat e obt #HetPI¢om 2 bhiehy| 829 of HORY1RF | ahelapgt 50 parts by

monoet hyl Eri et hpxyght ane a6 soliSwsatio. The coating 20 treatnment was
performed three tines jnterposed with drying,b rmair, at 80C for 15

m nutes, then the coat?hdP wasSHy ?Eﬁo?ol?o?ﬂgéC%ﬁﬁgl?ﬁgdfPYn$ By appl ying
the present invamubatingaotidesioroke coseingt Thepessrbl ethe opeiat efat
even 200C, inprove riaidi 0 he core nd reduce t oi,se 3
dB. (Exanpl e 123 ﬁTé?%égé%%%gT%%%%t?%néagslﬁ%%%a?%n%r85&%8'aggggelﬁitRxa
sl ot which was usedNd prka Meactar YorTa, bdost®p, chopper.Gas Shewa,i BbFI G
9, a wou cor S r Lp LN [ Lyt lon

conpri seggof a%})ﬁcr}t?\% %:%n%lg%s%?aegggt%ngggﬁo?n@d?%ﬁg%yﬁgig?%g%fslﬂ gﬁe and
tetranet hoxysi IRFREeARLY &t sleasht 9o paEtarPedvehokhat 1Bt alé. compopeREs
stack was bund|@ghahi{gaeiié abky §én | habrisrpenyedgent hgiek8hed? Was
formed by hol din J‘Ehe are d$5 near t he formati pn of "the sl ot and cutting.
On the ot her ha?fgl, the WHdFHPTHBCPRERIRRY +htBPEnRr 88t 1GohHRCESPRAhaS
obfained in adwgngepb%ngt@&%ﬂgdaﬂdrshn@}p@rpbsﬁ O£t tmpart©fg the bundlingh
sol ution deposited an ried on its_sur t hen ai n_di ppi it intg the
bundl | ng 2ol ut 1 BCSREE Ay TEY - Nkter CHEBPEFaneY anefhournd Bt E Pk pEBRF nt o
the cut core anthamethewoxydepafeos bimibiéngotrlke meleal ocoémpenéneach ot her at
the cut part to provige, T. i i h t, etic

i nsul ator 23 was inserte%}ééﬁi%'t %nﬁfﬂ%?%gb%AEQthét%g%ﬂgggP?ﬁ this state,
the assenbly weStEYRFHCS rRRErEel ¢PRbiR%eCOUHEEPHELS 0B TIERBAY t BOf BRf §1-0-

bundling film 25 Wiéghomas thethdriesuldOidhi Soungy| nenéihB1gRA Ahtksast
br eakdo ate rature up to 5POC. This reactor_can sufficiently operate
Up Lo tNe%t empePht e BFFLH THELpuht CHPPRIe R hantihb $8actor A&R bPeBRdown.
The core itsel fatsléagh 50 pagtsliof. tHbetstal , wahgleh bEcohesederanse behi nd
noi se 15 and vi j i s.al co | sed | nte uc

Therefore, the %%}?és%o@?a# b%&i%&be%?f%éghr%%él(%%%gﬁng%%%%éﬂ %rg%ﬁ%ﬁ c
steel sheet wasaPpdintheer el ame prefesahbytalay Ieased’$opaprddb¥i ng an

integral 20 ci rv_@é’:’.@’it af Fsth Uf e C@I@wﬁ&in@”o@'ﬂ@é eixﬁ‘iﬁ’f@&eméﬂ@ o2l tgal _cores
were stacked whjl e rotated, the assenbl ed in a bundllng sol ution
i

di pp
conmpri sed>of a PEFRHAFIR sEe HRRLP %EF$¥0$#nB%%n%?ﬂ9+?9 HEFRRXYR | ane
and tetranet hoxysil ang agpByind €tkéiPrésegt vinveitisoh 25it higkness after
drying of 15 ~,Q% then dried for éastenﬁng toeproqgge gn.arnaturg g0£e.
Next, this was YHTPERNES BY AEC sODC AT AT the BT T heLottitfon
was deposited amon+ersenmfedanagnehic vi ek hgshedierandeuse nddt nfonas dried at
room t enper at urﬁu@\f'dpa@{&?c(?? RO &e S0c 8L NBY ULes COlffe L 95 pés?&'é'xﬁﬁ%?“of .
armature. The wound core of the oriented magnetic steel sheet had peaks in
the rol | PAg di rek? iepredf That okf entedthagirte dnateriakhebta Fpetomscore
extremely superd ¢, | Nid heIMBSNCAIT PIOPES 11188 Sfadked PEGKS, 150t FELL &R 06
iron loss could be reduced. Wth 35 the wi nding, the st%$ace coathg peel ed
off. Wth the tRESYSRRTSIt (Mo 1F SLHRET REMPh, 2BRGRIRT  o% tIFfte
coating was forweth emernodaniie peeh £sh chat i hgs prat SorandThe -eHPect® ef obl ens
could be avoided.. Further, the.armature di pped in the bundling solution and
dried for faste 'h% %ﬁﬁn%F?ﬁ?%ﬁ?%ﬁh anneal ed at 800C, so the strain due to
t he wi nddBg coul d beNexwpvid anel nédehqpd opErpreduaticmeof a core using

the present invention, in the step of processing the

core, the non-oriented magnetic steel sheet core is



5 oriented magnetic steel sheet material nade good use of. (Exanple 14) The
present invention was used to produce a sinple small-sized 500C heating
furnace. As the bundling solution, a partial condensate 10 obtai ned from
nmononet hyl t ri met hoxysi |l ane and tetranet hox§§i lane in a 1:1 ratio was used.
Thi s bundling solution was deposited on Thé”surface of heater wires. The
heater wires were dried at roomtenperature and arranged on the surface of
t he inside wall_ of [ 15 4 e., e t L RS er
was again di ppgéﬁlc# %erﬁ%{% n’gfbsloath(&tl on aann(ic} .dl‘r%?eéd&fe%f&pargrlle%%r%ﬂﬁ lFr%'gsr?'ole
wal | nmember w thredteshtter PrEUEHe iUt fuifipedi sl afeiqml ¢teende® was t hen
used to produce & HiRAl d‘ﬂ”‘d]ﬂ@%reﬂ'@u@%&i@nﬁ’!dr@seﬁé’&ﬁé’sté‘es.ixﬁ‘il@?. Dbyt he
furnace, but the 20 surfaces of the heater wires were formed wth dried
coatings of thEWindansy NARBIRIUGTE PHe TV T IR T RRIFLEF BEFE Lal

i nsul ati o coulghde: RirY dideithgim tugehi@h deipaidqtpe et odhascdessd | Hg
furnace is sinmple ..n structure and suitable for a small-sized heating
furnace. 25 (B?frﬁ)lllé' f%taﬁﬂae‘%r esent invention was used to produce a

bobbi nl ess novabl e &¢ Ithef s Mioioee cmnpomtdruded @& BB mponeie diindhe ng
solution, a pargt,] e . SOl Ut i f

nmonomnmet hyl tri met s?xlyagﬁ%gln%t}%g #%"Jtrg;’rre %x&%def a%%r%rne%tef:i 1b¥a 7% Yas
used. Thi s bundaiansy holautsidiiaene d@soisl t e&jlkﬁ'glt el kigdtre @Plioidet angl e
al unmi num gonduct;or;.calhe deGleand iy 3&6&%@%&%@%@! Mase df i £hcGhe F OOM

t enperature and wound into a notor coil. Next, the entire formed coil was
agai n di pped i MO-IRE 3P oumAdHgl ad| i PR PATRRE 1P br RRE M EX®Dvabl e

coil. The fast NGyl ddisert iyl by the bundling solution used in the
present exanple did _not pose prohl ens even a - 70 the | ting pojnt of
B G num and vier e A RIS [ AGHEH2 Sfb M RS RERITT o S Ve
strength as weldn aWdrdydaapmBid AP B Hd TMald 8 $i0idSafny b £ep CDi km
notors. (Exanple 16) 5 A four-pole IPM (inplanted magnet) notor was
producedl by t heccaratatum.e Wioare frexduioey it Hsxaapdle &l 6s dlnidcdihec dfiddurod cand

Speod.  The' bundMHTE arin (OIP (AP VEaR 1RO bl (1  SPe GerbE Sha 10"

t et ramet hoxysi laneorhd awreoneddtdtgd net hoxysi | ane, and

di phenyl di et hoxysi | ane | . 2L 1 rat 0. Thi i r dl i ng
film A magnetized ?g]\lég}s?ln elr]aelé’ mgénﬁtu%ﬁséﬁ\%e%i%ﬁ%éoiﬁn@&rgé@

sol ution and dricdd. mestishioh 9l Fage @oliter mghetan® mied nsekieene nto
the 1 PM sgtor G 18 mekr skhe clomg iy GV diydie RUNRion NE&pSehaasnl so

di pped in the bundling solution. The excess bundling sol uti on was_ renpved

whi | e sprayi ng CEAHEEe FHRAL 1THen (NP R RER HIeRIIETt Rareedehart 13.
This assenbly wase tthesatdred By oy mrdel diirst iogpdinan dderof, tde faid i bd
condensate. 20 f. the pr invent i f e | P erved both
to fasten the rreelgﬁeectqclé}n% Jtl{r)exgefS telds]nur&actgpeof&{%%}anagln%élgé)%%ar%ved t he heat
conductivity arreatmentJ on between the magnet and the core, suppressed the
rise in %?”peratureﬁrﬁﬂ?r,”wtin%ﬁt&pr@o%s%éhﬁtde?r?sé'élr?&“ﬁdf‘ﬁbrm
current between the nagnet and core. The cl earance between the rotor and
shaft was fill| E&NhSURRE UMD RPEIITH Ahd &BFSAARNTD FHprEEldHeCR i se in

tenperature of sfyeHed Orin Hite teIREIA W pures & Of i ddvee Reddbnst Nt ek nBgnet
could al so be sg_gépressed andét@ge 30 reducti on af nag]ge(sa%]jr#ati on of the
magnet coul d al'dtf RERPFIR LY SHRSE A A AR br LARRR AT dh was
used to producehiagHer -yt aidind § arhiwtis . adientagethingisothd i caseisefl was
35 nono hyl met hoxysi | ane. Thi drj t 0 [ fl The
stator c be IS lannccﬁil}/nflenggfl ar paul{rﬁ: ael\cll\’af(?:%’r eélg'ﬁ%lvnlqldédc{ %ﬁ%%?i’l % f%‘lfﬂgr

provi si onal fadteati ngregtment Etephree | ocations at equal distances in the
circunferential dir b 448 feomidie PUSH L ld YT iensesdiie sl ot of

the core was covered by Insulation paper, the armature w ndi (r;gpattached,
then the entirdnHatin WEeni PR AV a9 Hel Budtigkpest ut$ ofesebdtan 100C
hot air was bl gy fom TaCe Sidde Wi h vt 19 blpw anay

sol ution deposited %ng' tirﬁp%alﬁ?lparts fﬁn excess tﬂ(}eor educe t%e fi1mthickness
of the cBear ancmsurdtaiomn tand essrtdwiom. de sis tdee cannst wes abtaihad. f orm

a bundling filmg, The 199G 0001, Aifehad £ 16 & &kndls PLSHAT Hiad N0

dryi ng.



I f using the present invention, bundling of the stacked core, suppression
of short-circuiting current, reduction of noise by reduction of the
vibration at the peak parts, higher output by high heat rel ease, and | ower
15 resistance | oss (suppression of increas§% resi stance due to tenperature
rise) can be expected. (Exanple 18) A wound“t fransformer core provided with
a wi nding was dipped in a bundling solution and dried. The bundling 20

sol ution used was nodi fie |I|con ol yner, tha y nodi fi ed
pol ymer. This W% S]rc?ceagJL]t% &H ’?%go??‘lnfn a%@ ‘[La%?)l §Fﬂ e present
invention to aﬁrrﬁn&{égér%f caﬁe,céf@ m@t@laéevs %rthﬁeceaEemeehaBéoved and
t he noi se 25 rﬁggced 3 dB. é. n?Exangle 7, the itator

di pped in a bu Yﬁ?o +% ? r SRRk PgSGha2Bufdt FRYE FﬁBﬁemes
anneal ed at 750;&1ed’ﬁr$cmmﬁa¢|ang aimmbmbmcy hetepf olotadNpd6lingsoby 8-~.
(Exanmpl e 20) Th sent t used to_produce_a core with a slot
Wht o vasoubed YeraaTar OF it “hiSEat B0t 8aREe9 SEs S REriER ” § %
wound core 21 was fw’amedc%tumgi ‘cllnq:med tlmene bamellthg setbodsnoéndigpird,in
that state. h shape. Next,
the slot 22 wags@%ﬁelzﬁ ol d| ng t §§% {ggg{gggg?% g%or mat i on of

t he sl ot and(ﬂHQﬁS&PQEﬂHQN¢ﬁ¢rﬁ#@@kRClqb @ﬁlﬁh%lﬁa@hblELGE aadnonmagneti c

i nsul ator 23 wast# ISEEA®H of hese tHE Mh@dg@gb@ﬂomas attached. In this state,
t he asserrbly was again inserfed into the bundling,5 soJution to forma

bundl i ng 1901 m 25 whiTh vERATHR% JTSRH. ch%?%cF%ﬁtgb?gfE%?u?Eﬁsﬁnnlgh

rigidity of thelmmtidxseféatd&e@hein téems| of , thbi ebmpesLESnaoc€ayhe
behi nd noi se and V|brathgh% d%io conprised of .an |ntegra# structure.

Therefore, the $t5e¥bul e 1% (BSEFpPE 218VAR BFF2RPBE magnetic
steel sheet wasp@iymdredsahd mmmeuteslhed:onal pylyweneslol prapdodigedg an

i ntegral circul Iy an 8-pole notor. The helical cores were
stacked while rﬁf afé%;?é ;élcglf’ﬁée?aésgienbl y dipped 15 in a bundling solution to

dry to fasten it an&mmcelhmemm@lmebreolme pooddcedreyof the
ori ented magnety ¢y St ERL i $hegd ﬁéﬂt?@?K§ehﬁHf§€169lebﬂﬂegé£€§éhoﬁleﬁoﬁgea

ori ented magnetic_ steel sheet. The magnetic properties of peaks were
extrenely super??&veQWmﬁ%ﬁ%ﬂea?H%r%%ﬁ%ﬁ 2L YeRh ?Bsgn%oﬁde%EerEHHE%dOfVVth

this wi nding, n&e&wmgsmsﬁwceyré:apeewaﬂlmg OR’QUSi@dl)dbUt(thetﬂe trhes an
treatnent of the resent venté n% a surfaé%e,cloatl n g]so f or rred on
eforé

t he peel ed coatth %ﬁﬁt %n SpP@bI c ARG %ﬂﬁ}
( Exanpl e222) Atpioéygbmarlxtwrofm&orakﬂ@r t® Ibseseilﬂfmrﬂrpr mﬂteer ners ZprQIdLBc,ed

on & printed ol fouds danand g RN R0l o TR P Rl

circuit board was a I m nat c st eel sheet mature coil
was fastened 30R0ASt Fins alkyd resiur é‘%lqhealﬂi%@érldimfe K a3bdBe§oakf t he

magnetic steel &f@ﬁéf’eﬁ\@r@h@h‘nﬂ' edo Wsi pgot h2) bamdl heod neh helle 0ol her BEgsENt
invention. The two nma éﬁ’o sheet s V\ﬁ\érﬁ stac edé then the arnpture
coil fastened and tHe 1) ‘F‘é? %ﬂ‘]pJpce%ln? PORE BTGP T nb® sdI 501+ Bh 3Rd°tr fed by
35 hop ake for daspeumdgobddaendd noly i mgdsol yis i ®nand epamatahndebpdnation
L pover Eydedtiidnroeechl L6 RUMEnLEEP LR Y BupBds ] { EECRE OM L e

probl em of out gas 'ing of the st
magnetic steel BOkyRer 30k H@O@Jﬁf*ﬁ@dbbl@%u@lﬁgwdr%t%lnt‘h‘eh?ésﬂeﬁiln@nof t he

armature coil omgfe 66‘§e§rgb &?1 PPSEE., VERE rﬁé'élﬁb&'@f‘trhddﬂ?w&@iaﬁd
even if the tenperature rose ue to notor .o eratlon Si nce here., was no

probl em wi th outS gsROWR tTHeE1 £ 1 FREEOHARY nEe pe olBJr%%i%\P‘Hh ?o@@‘i‘ﬁi@“%?t%we

mrror. 30 reaction, etc.

A mixed silicone polymer sol is produced by
hydrolysis and dehydration condensation of a stock
monomer forming a pure silicone polymer sol and a stock
monomer forming a modified silicone polymer sol in a

35 desired ratio and is structured with the pure silicone
polymer sol component and modified silicone polymer sol
component networked on the molecular level.



(Exanpl e 23) A wound core of a transforner was produced by an 10 anor phous
magnetic material, dipped in a bundling solution, then dried while hol ding
its shape. This core was used to produce a transforner, fit into a magnetic
shiel d case, and used while drying the traggformer. For the magnetic shield
case, use was made of an assenbly of 15 panels conprised of nanocrystal
hi gh pernmeance nmaterial stacked, dipped in the sanme bundling solution, and

dried for fasteni ngrulh®eafORPREWS cRitdhighladeas £xideB Ynddd Nin&® ddes core
or shield plate.was Ig)w i q ri.gic(i)itnhy, but the nenbers could be, si I_ei'oi ned
and increased PAVHG |'P{7 76 HPRE H¥n FEYG et VY i P RAitia

i nvention, fastlehydgasfionheoctwiensartiohi elfd aplmettes. ket aremisesyg 1 afid)

fragnents of a 0 ??ge | _Qr .na r I . unlikely to occur.
| NDUSTRI AL APP?IE@EBI llil' ?5{ IaT% taﬁe% g%%atg%s%ﬁhgoﬁj&%’ with the secondary
conduct ors, case, bahessteck materialend ftdcepusie surliismmefpal Were asked

for a motor or.gkRer seRRRIYCARMR U iYW &F ddhed assLlalifie devdgs Wil
i ncrease, the torque, thrust, or outpuf will fall, and the péerformnce wll

30 vary. Ther eft6itd 2Met8QMySitl 29L 1t A€ TERE HIYS idifdSur face of the core for

insulation is estraigloyriomeiisdntankqr t@&@»aiumrcgg\wmrgneqnd stabilization of
t he performance o ﬂgvi,ce The ahility to performthi % i nsul ation

f th :
treat ment easi Wnloﬁ‘e&%é’ FEMSEROXYS LiladEst MORaME thy FHist hosy i ng to
t he present i nwenbmerhyiltriid speasipoixe stid anesamdntmetyny ftacidsi t¥xyg- core to
give insul ation. reneg| [.Qr i ffect, of iInprov t. of the - 74
i nsul ati on, corgrl g)sélhgﬁn&é’éos%;{ gﬁ’clé-‘?crlén&%g&x %ﬁ&g&e ’heéitnoreg‘srﬁ%’rslttgﬂ‘ceet,hoa{wd'
magneti c propestilegeat n@niogwhydripdrisoproraxy siil aneshoranas tthey s t hout

cl eaning to renpyeiRs RYUNGHENY Qiret nFIRAEHI LMD xy¥1 18MEr Pre-treatment. 5
Therefore, this mnet hody?s ef fect.| vg fgrlj the i i 0\71errent' and stabilization

of the perfornfifethy ldiethoryedlange Fiotdyd dideshoxysilafg ef ore the cost
can be |pyereddaedniNailc@ekyisduaneSs PRemSTRIN medHedss liandystrially.

| mpr ovenent of t_gg efficiency and.l owerin 1?}&oﬁf_ t he 'Os’iqﬁ{g a device are

i mportant in t8rRReFY LEAEEIORNE ARG CanPESN e HhoX Y5 nt

i nv?anti on is tldepa‘é@wadale&mo\x%zlsdamne a@?i Fhirthek lslrigadald atrmavl‘hlorilde,

appl i cations .CONSI f.ar se el ectri.cal_.a i ances,
factory aut OITHW'[%IX'J(%%% gl\%l gleeg?&gf ftﬁ:::igﬁf%&é&% drr%%%o'n% e\ﬁlgLeasn © é:&cl(?r]folbqoﬁ%e‘s,
trains, etc. Furthefhet Fodifdsentsilivone oo lyaleds sodt aiseid tifse fioaet that i f

there i 9@ shopkamheUibhelic roe $CaARIALYyAORKYGET sqq%onfbeol ts, etc.

at the end faces_or surface of a caqore used for various types o
transforners, PREYIEY|o&dkyd-Mesiddec & iilconen HodyderandPdIPEge v | |

occur. Further acirly 1b@edigEd ed ¢dudeocdle polgimeat,i @pxiyR mpliffdlddd.icone
Ther ef or e, treat[Ient of _the end f. cea ang.surface of the core for,. .
insulation is &% P’glﬁgl’yam&'f"grqtl 67 Ch ll{:r?ﬁreo@@rjré’r‘f'teranal@ty “ln]qdz"‘ftlieéin of
t he performncei23cohet pe lgmeirce anfihd lalidiineymod ifdrefiosmltivioned mulyarteron
Lreat menjs easi hjekl 3:8Mackdl B ch1 AU 1Y VRIWIDGe Y Elondihi o
can contribute to the inprovenent of “the properties such as the heat

resi stance req@Fr 83otherh&odysedtof annealing after the processing. 30
Further, the high tempeaztice1eRs at b iglieet siddlcoreP Yol rateRfidighd t o
t he present invention can,achieve a hi,gher. heat, resi stance tenperature of
the windings. PREFaSHDGIEAG R IBINR il%ge&:ffeFﬁév\ﬁ RECHG ARG MHéSde and
yoke conpri sedtaftt He degsenor megeirel alaloholdasnet s88 vieatameEua threahl em at
a hight eratyre. _TherefQre, .t .i 0SSl t 0,ar eat Lncre

current f‘f@m nkgvlittﬁr gugﬁd?ﬁge\% r?&ilﬁg%ggd%?%g’lfnggéeb%ﬁgio#p?uwt%%gf %?%gtn %vi ce.
- 75 Further, fuhethioglalt grospst otoespshan $¢~O-8dt bonsls gogamrat T isand-sbe
used at a hi oh LeEREHILUIER Gl o denll iHsMIMBiby AdRRiadIAN B0 1By
superior end face insulation characterized in that eng aces of the core
are treated tot§MPErafur@sul ati on coating of an average film5 thickness of

at least 0.5 ~, m comprithedmakedt sli2@dsbnd0pMliymer, one or more of each
35 of a stock monomer for obtaining the above pure silicone
polymer and stock monomer of a modified silicone polymer

is used. Further, as the metal alkoxide used as a cross-



of a silicon conmpound converted to Si02. 2. A core having a superior end
f,ace insulation as set forth in claiml, characterized in that an average
filmthickness of said insulating coating is at least 2 10 ~, mand a
breakdown voltage is at |east 30V. 3. A core having a superior end face
iFnsul ation as set forth in claim1 or 2,-cRéracterized in that said

i nsul ating coating has a heat resistance in air of at |east 400C x 1 hour.
15 4. A core having a superior_end face jnsulation as set forth in any one
of clains 1 toldn RYE Afd Ghe MBHE 9 FRE1e chhet HARBYRd is a dried
filmconprised t@ft rera x gy £ ¢itResi i BcpldEonedd esdTumehkml busbkiga] e,
colloidal silica, lownelting point glass frit, a pure 20 silicone polyner
conpri sed of ae&fnpound produced by a hydrolysis reaction and dehydrati on
condensati on reacti aheofsadnet iam nore tngeasinof shihstaneesnéxpaessed by ( R1

~S i I I, S J . 0f i I
er ph;ng/lg(gréu%ur}tf(ﬁeé%}ﬁlrje&a i !t‘"?ltg? %sgegle%l]?loc% géogld"l"?%sr :;%?PPV\%%%#% :grzog}r:)
3, X1 being an %a@w@m@r&mwrasmummqumr es®drsean al kyl

group, and the Rlipealdily QfstRAambl @i he ddder edathen Rammfy 1. or 2), a

nodi fied silicone pol yner conprised of a conmpound produced by a hydrolysis
reaction and 3(‘?06%%& ith Lot SRSt S e d’tli"d'he’g# Ui PSRl pes of

subst ances _eXp][c@aSﬁ_ci@MldzE@dﬁSjs( %@&h(w&rercﬁml‘rdfic&m f’é&_ﬁgﬁ%@é, Parﬁd) 85 R3
is an organic function roup ot her. than an a roup_or en roup,
the plurBhity GFE % T GIRFITUUNE HRAF n IF 2 oraay ansAgerty Whes

al koxy group exmresed iy V&l icrudd (R)gcedeeimy R slatenl daygpgr oup, and t he
plurality of R able 1 oyl e = 2 a

m xed silicone pol yrgeh%rgﬁlo%ugcge?}%gea Snl_yldlr% ri/éé\,i{bs&r&e}%ec isoonf?’an%{%e%lg/%r aﬁ‘@n
condensat i on reacidkoressf afiterorduyirey tamsonfhalampuiks) exptesseduhy thd&l )
~Si ( XL') n (where nis an integer. of 0 to 5 3, RL is, an al kzt[‘ group_or
phenyl group, GFERINCRSSS W6 et FMsh aft (TRt iR TRt By af X1
beijnghanl-.lal korwogreo;qm@wbcml esiaﬂl?ri?rf ]grn G(:Féa:)mlhawm,e B¥edlsdeim a‘;w&%@pur),
and the plurality of .RZ able t.o be di r.ent enn=20 1 r 2) and one
or nore types FHIh S T2 per’esasnedg l'b%f“-( ﬁ%sl)s%aé“cfé (C%Q?e_n ( where n
is an integer eichieved, IR8 partdcwraganiwi fluretpwrel s ghicpnet el yndman am

al kyl group or ;phenw: s e Rl | d if fReﬂ @55 i when
n =2 or 3, X2 bel n)g;qjtalgﬁgllgkboax%/l roﬁg%xép%es%eo by@%llélao% O:O(Ré,jé%(gérgi% is an
al kyl group, afPtEsnase plurality of R able to be different when n = 0, 1,
or 2). 520A core hayimgaa $SiURErdror waitth fiadfiehd nsid iy Gib@s set forth in
claim4, characterized in that said pure silicone polyner is a conpound
where the nurr‘nett‘atd:f‘ae(?"&i“’dﬁ’n‘S rﬁ’oﬁ?’%‘?“ﬁ%‘?@*‘dﬁf’f@' al kyl groups is not
nore than 4 ancheprhydutoreick oy shiyidime |y suest hryelantiineet taoxy pigtdnea) etehydraat i on
condensat i on r%glﬁateézqt%rmhe € s aef'xcseug adbcteasinseeci.e yrF?c[}Ié 06@1'&%1: hand,

t et ranmet hoxysi I’ et raet hoxysi1ane, tetral Sopropoxysilane, .
t et rabut oxysi | dme thfomaas nf t93iretnesdfisiadrf Liramarmdhames ethoxixsd ane,
nmononet hybt ri i SGRreRMEY YdBfer, MUHER! N td iddHnS) |Sifibited for the
nonoet hyl tri met hoxysi | ane, “nonoet ?}éltrl,et hoxysi | anei],_ , ,
monoet hyl tri i sSFedpFHERiTtEARCe FhARURHII BR8P Giihes fpited for
di met hyl di met hepsliilcts.ond reidnd dicetdmmesalsidgns plreidnnet Sret hoxysi | ane,
di et hyl di et oxysi | an phenyl tri met sil ane,_ di phenyl di net.hoxysi |l.ane,
phenyl tri et hoxysi | a%é’, T par?erﬁllr%ﬁéﬁfo%si% é:r?gamafﬁ%g SR P 11
silicone pol ynemd momomyr afbore mpirears i35 cuvey |patgaien exblsi Iniaxbinfei exbl yer ,
al kyd-nmogdi fi ed siql.i e I%ﬁ‘ga]_r, ol y. . AR gz Yo Il hnld £ 8 mer,
epoxy- m)gel)f i ed sss'ﬁﬁllcc%g{r%e p%(?] ymer ,S?grﬁ ﬁ@@dﬁﬁf%ﬁ%&é@%%ﬁ%m , e
vinyl - nodi fi ed o Imqr(ﬁ]@ﬁodlwa,nldhcpcfwm iAo e sod Fdashe oty mer. 6.
A core having gRKRE Iir8nd dACid)DY &k @ SELIdE idy & il
clainms 1 to 5, characterized.in 5 that the netal elenent, oy sem netal
elenent Min s&Y4HANSQER A3 6t R A toxydeF 02 VESSH «( OF
hydrogen (H), m.tragersd Martslldwweight anct |nezpere (fo 1060 merdsy i licon
(S) and,eaid S 5 oDl RESEY, bE EnbopULLo%h 19c8ReSholyhends3nd that
modified silicone polymer sol, and mixed silicone polymer

sol, an extremely remarkable effect of improvement of the



10 one or nore elenents selected fromLi, Na, K M, Ca, C, M, Fe, Co,
MNi, Cu, 2Zn, Y Ti, Zr, Nbo, B, Al, Ge, Sn, P, Sh, and Bi. 7. A core having a
superior end face insulation as set forth in any one of clains 1 to 6,
characterized in 15 that the total weight ratio of Si, Li, Na, K M, Ca,
&, M, Fe, Co, Ni, Cu, zZn, Y, Ti, Zr, No, 38, -A1, Ge, Sn, P, Sb, and B
wWth respect to the total weight of elenents in said insulation coatlng

ot her than oxygen (O carbo C dr oge nitro sulfur (9,
and fluorine ZfQié %El%ﬁ ?% %@k%§Y?sgﬁgté£%gh§ aGh ?HeghéPdtﬁEr Fﬁhp
ratio of Si W tds respegpod Dté heffota] weeghéposielenepbiernosaictlel Bsikat i on
coating other t d S | at _lLeast, 50, arts y weight. 8. A
core having a §ﬂ%£ g%ﬁeénﬁff%kﬁf %%r52035l§ef ?5??ﬁg|n any one of
claims 1 to 7, charaﬁmetmeed by IaamciM@ bbdysbfishagecatethe tampr bsed of
hon-ori ented . Si€els sheel spPe @btéé‘é‘fig é Eg g%%&ﬁ% yaﬁHpe” or
in insulation an co t 0ST On- rest stance character’zed avin

i nsul ati on coatintgredtpriledtbickmedsganic silicon conpound on end faces

and surfaces of stackedcisdeel1sbeessdod & Megiet{ enBBt ehi he &9sePof an
transfornmer core extrepely superior in_insulation and corrosi on resistance

characteri zed bYPREIFIG nFROFRRCE or S it 2BrRAEBFPPY suAightspicRag or
magneti c nat er imdse adil ﬂwma@am@éw@él@@t@@aﬂa@ so0py i5EG, pf T o0, ,0r gani ¢
S|I|con gnpou %ﬂ@ﬂ t he surfacegct g? between t he, magnetic

mat er i aI and c c £8P COIPOSATES R %JWEIS% éiaé&ltr}%r?el%r’ﬂﬁfgfl or in

i nsul ati on and partoslensiesicsf ahceo as08@tnihois hadded| anth Blendé&a, as
characterized i o) verage film

t hi ckness of 2 éb&%%ﬁ) %%%%%f%%gé%a %ggﬁiéggtage o?gg?gfeast 30V. 12. A
magnetic nenber for Bh ehect2drreghed cobppRiat sbebapeeseddditiopl andlity
of pieces of a wRHNELIAS @Pl@rla&opy@cﬁéﬂténEQ ﬁ&?éﬁ@néfabh¥ BPem6§€E 10

shapes stacked and ¢0|ne toget her by a silicone sai d nagnetic

nmember foP an eFERITIIERTTE e%ﬁ%%r%f%@ %%5Y%ct%?f¥%éyﬁ9nﬁelng j oi ned

wi thout |ocal applyselyDend®f SoéIpbPopyléns, Sﬁ»dﬁBﬁ&ml@eIh@oDY@ﬁEEoﬁEtéhe
magnetic materi al menber Lor an el ectromagn

tl
appar atus as sé?°¥¥ﬁ¥?£??P%1eWéﬁ%ﬁFnﬁhe?%?%o h %PﬂﬁXu?%stBreng conpri sed
of a plurality ofpdiynetesl cbreh@i 2amrs.ofida pahtyhle espeeadfir BOoper 20} 0690

electrical appagatus &ﬁ‘%ﬁ&i? Qxfuﬁé’t L NG COPEALEE 04 8 96{3 g?BQ&'ﬁ&

and magnetic materi al 10|ne T1e securing el ec |nsuﬁat|on
bet ween &8j oi ni ¥ %@%b%$%ub@t%%% same or different type using as a sol ution

exhi biting the abilifyth OaMUAHGAAY éﬁsa@dh@{'@n@fdlééibotﬁhﬂgor@ 33 s ter
bei ng coated and drled pet ween 25 a % |n§ nmbers and aV|n e abiTity
ot rSRire

to fasten and DUFHARE VLM AASSPEF Nt Ry %%%9hEOU€F pﬁ e510:
silicone poIynajfc&hpr¢seﬂh@fsﬂlb@ﬂm@qulym@ﬂucemebgfﬂehydbﬁlyﬁpﬁoﬁﬂﬁent

orpounds expr ctber by 5o taa] 15 1) 4065 refefs e Wi hy SBek s bR s,
Rl i s an2al kyl hgedp Jof preny0 gpaxps bhevelghtl |tlyeobréakdtb‘lve volbage

di fferent when & Sie Oéoa?uﬁi} P@iﬂgp%'v@é kx%:»'egrw@ @Pf@r&é§§§t§°>’o§1tﬁé
A RZ), where R2 |s an al kyl roup, and t ural it able to_be

di fferent when Rtimois 11m1355136? QT yke %&fﬁ%‘f %%c%eévhgoa E8recedd
treating end fa&gstmistbg @@Eeagoaglymlﬁn |nsulat|on coati ng - 80
conpri si ng, when producj.n core nchln or cutting a_nater

pr edet er m ned shape§g %%k%%é?%ﬁd %? ?ﬁ@a %ﬁn%%ﬁ?ﬂﬁnb? ﬂﬁfde’ %
anneal i ngot hempcbW@a:tlamg ¢ dirl @idia asxelss‘oinctéleof:ofseozt,o Agi,0¢, arionsakratj on
coating, and 5 d { é”@orﬁ‘ S PL e B3 { o L D6 S AT aéﬁé §§é889 Qi%ééef{'fg end
faces of a coreto g|v 24 ThsUT at T on coatTng characterized by usrng as an
i nsul ating coatlew ineeesrenandgeivesnan rffhece ofpbspoovementiebntheesin,

alkali silicate; 6ol 40igalqsl! {52 nd OYLoB! 186 POLEL haSsabiiion.

In the case of an organic type, one or more powders

35 or emulsions etc. selected from acryl, polystyrene,
polyethylene, polypropylene, polyamide, polycarbonate,
polyurethane, melamine, phenol, and epoxy resins in



10 a pure silicone polyner sol conprised of a solution including a conpound
produced by a hydrol ysis reaction and dehydrati on condensation reaction of
one or nore types of substances expressed by (RL)nSi(X1) _n (where n is an
integer of 0 to 3, RL is an alkyl group or phenyl 15 group, the plurality
of RL able to be different when n = 2 or-338X% bei ng an al koxy group
expressed by Cl1 or O(Rz), where RZ is an al kyl group, and the plurality of
R2 able to be different when n = 0, 1, or 2), a nodified silicone polyner

sol conpri sed 6Pl§a§&leuﬁ°6ﬁ”1nﬁézl%ﬁﬂ i #1SAH conpound produced by a
hydrol ysis reaction Iafnd:odxeriwﬁtﬂgoralqort@w{éxorw@a@d1@@1@:11 @pebpnf@re

types of substance express (where n is
i nteger of 0 tg‘ ds Sits lé’ﬁ"‘gr‘agé‘rﬂ("b q’orﬂ'sﬁ >S'g %ﬁﬁ?‘%’i‘%‘?et Hake anl%lw
group or phenylcagsreomf atduie.tp]an,alart yuﬁ&gafnnRB aaddd jet vee hies daddEneageoden n =

2 or 3, bei I gr d L e Rrs an

al kyl group aﬁg’ atﬁe%plliﬁ:)r(ésﬁ tl% J}Ed% ere’@el n =0, 1, or
2), and a m xedisperscea @@I@/rﬁerstsihlatcﬁﬁﬁrﬂcstewfofl@mﬂm¢@h ¢flct1@rd| ng a
conpound produged i +3Qn SRTQINEY i driRAH | ot &%wﬂ@t'm? 4 on
reaction of one or rmre types of conpounds expressed b]}/ ~Si Xl )
4-n ( where n F€MRFaRlegathegy RPriPrRingRISHIRigh anea Jgrrwpr o@ncprremr

group, the plumalgtt )(-_I@fatlﬁger&blse;et be different when n = 2 or 3, X1 being

an al koxy_ group 35 expressed l or where R2 is an al kyl group,
and t he %(I) urality of hﬁzpé‘l}’lte‘ct 15~ 4t fcl‘é té%ﬁ Wrn 1S (LMROriRND) ]g'hdt}g%e
or nore types @faseulsst amemomqwre&sefyﬁej fllle&:], Whd3d ﬁhélsibalfti@le} sivd
where n is an |lrg;t ClEIA %fhﬁ% t-0 n%n V%Se a% |c f %og& (&r)ougn ot her

than an al kyl group or enyl “gr'oup ra |ty
di fferent when Cr@l’rﬁsi_lv@ne@S ﬁ@%&ﬁg sawcmqe:mwgi dupe e;qmemdtfbycme$ or
O(R), where R 'b%c%ﬁxe%' KMIev%P‘b% tf%{Ei-et hes Rididddok Yn R:I?é)lyﬁ{t@f bghe

different_when n =0 di_ppi ng and or spraylng and/ or brushing

to obtaih’an a\ﬁé’rlé’g}éoﬂ Iar’ﬁd( Iﬁr\?xr?ets@ldfltfé’r fr iRy SO AG R MTAESS L0 20
Vim 10 16. A st hod ofi d I's%&_t |;ﬁg £ndfiaces of a core to give an insulation

coating as set forthln cI characterized in that sai ure |I|cone
pol ymer sol is a sold elfdlhr?d’ d’é??dblﬂﬁ’(frpr (ﬂf&: ’%‘Gﬁ
reaction and pafddgﬂnedaﬁshyﬂfeatﬂd)ltmmmﬁ ipaY ierdeds chrecnime‘léS e grreaﬂIDr e

subst ances sel &Gt fro 'EEtJL tsgnl&n g LELIAE tq:oxydsr | ane, om the
t et rai sopr opoxysi ane etra oxys ane, m)nomek% £ met oxysrlIane,
monomet hy®tri etqmsaﬂdarf@cersommwlathnaw my,srscanéus is set as a

mononet hyl tri butigy- Sidaneg, trﬂl@%t e.t r iR ey i vAle s 20is good with a
nonoet hyl tri et hoxy Si | ﬁ)@e nono r'i i sopr.opoxysi | ane,

monoet hyl t ri butSpSi9eame tRsTet JLr?'é"t My ang ARIRA ik it ihe,

di et hyl di met hoxysi |laane,n s lefthydndicedamdysy Irfm;e.ngoraenwgrr ibid ddonei el age

drphenyldrrretho srla hen trrethox Iae N

di phenyl di et hoxya)s(]r I anre}edg de )&It o’ft i % é‘cf%sdﬁ et poISa § sot is a

sol uti on2$ ncl udiescose asr lrmrtéleofca@re a:tfryin mm;a‘men tsipge cfonelgpol yer,

al kyd-nodi fied siligans (qd;ir}pgr ,anog&@_sgl c? f ﬁ!hemy:lf c%eg';ld ’pq yner,
e

epoxy-nodified silicone yner, ami no- no si 1 cone 30 "poliymer’,
vi nyl - nodi fi ed ™59 og@rﬂwermrﬂl@orq%ﬁﬁhlﬁecrfsm%w yner. 17.

A nethod of treriddihred facRRIed =t eoetlmgglddep@“rséwtnratarpramdlngnas
set forth in claim115 ar 1r3"a( characterize he rretal el enent or
sem metal 35 el%&h SAY ¢ iSYRAEE or‘?ifcgc?é'ttl r‘%t IFRELHERR & gen (0),
carbon (8, hydnogamed) Tmig rlcsgemiv(dﬁ)tagﬂddwrfc(rS)qundnfﬂchsriatfai(iﬁl)g icsf

I I [
meinly silicon (S Angh SAidiSled 1o e WLy A eSENLD & SOL AV ng

an Si-0 bond afd that sai i's on€ or s sel'ect ed
fromLi, Na, Kisvipbt@dned ifvitoifglyCoisidg ddispezrsion iy, LZrtra‘ﬂIanE Al,

Ge, Sn, P, Sb, ’Ma%loéﬁdléﬁﬁ% Yy IRAHSI b a0&s, of a core to

gi ve anlnsulatron coating as forth”in any one of clarms 15'to 17,
characterized in thithamenydng the gare afteriobeding |goated wWthwpg ca, o,

M, Fe, &9, N ,sditidh, Y}ry-E.'ng At ﬂ@lrﬁry“%engéra?ﬂhréarlss%uﬂm:l%ntwth 10
respect to the total wert(% of  elepents in insul ation coati %ot her
(

than oxygen (0)PU% inghyi@ Seh (HE SHAodeds 9F RGQKe and
fluorine (F) i Safaildl%’iﬁiy HE- thied groddad, tife dmgiighy iratd @ofiny faidnace
respect to the total weight of elenents in said 15 insulation coating other
than O, C, H N, and Sis at least 50 wt~. 19. A nethod of treating end
faces of a core to give an insulation coating as set forth in any one of
claims 15 to 18, characterized by further adding to said 20 insulation
coating treatnent agent as a filler 0.1 to 50 parts by weight as solid
content of one or nore of i norgani c oxi de powder particles, an inorganic

T .



20. A nethod of treating end faces of a core to give an insulation coating
as set forth in claim19, 30 characterized by using as said inorganic
powder particles or colloidal substance one or nore of Si02, Al203, Ti 02,

Zr Oz, and/or conposites of the sane having a primry partlcle size of 7 to
5000 nm 21. A nethod of treating end faced9of a core to 35 give an
insulation coating as set forth in claim19, characterized by using as said

organi c resin powder particles or em IS|on S S tance one or re
285" cubst ancaL SorElPEIGR K Ot B e b ye A 30"
pol ypr opyl ene, spalopasi, dahepdemm armbldﬁjr}ﬁﬂ‘aaﬂﬁ)n madradﬁrmatimenol :
epoxy resin, r._co r. nme,_havi a art| e size of 50 to
5 10, 000 nm 2%%% mgﬂt %gé%q%ltser“ceéaéé P?‘S*diﬂad %&ﬁesaq%ftl TIHE %%r“éﬁnce

i nsul ati on coavirgiasdsetisf ar phreifre raipl eonle yafn o Ins rieodl5 gradidgl heatlng
char acterd zed r fiaces of the core, treating them
wth at Igeast t%)’e O%rggheggtg(}qglg[ ?& S;éqltn%erspersed with drying at room
tenperature to BOOC'I'ThéF5 it begaussy ifed@ddsinD Faps dist hoth W + rakd byl end

faces of a corert angithe rarJdiRewtatiison agatly @ raed tind Wnp | 1N 18 Ys ea
clainms 15 to 2 characterized by, when giving repeated 15 coatings,

coating an mséﬁgﬁﬁj’r& E65ilyg OSGE T to which the filler set forth in any
one of clains 19 towA@ni ss&@@ed:h@l’ld;ob]uendﬁddfytate Imemam@ﬁﬁm for
treatne to obtain.a thickness after of th i ncl udi sai d
filler o OO 2 trgpfste,d Cg%gl&g'a ond"ré'n Lﬂq; ?15& nt o0 which
a filler is noobi&ddedaand iokerdedaitd nat alneiagtodd]e.rfsuﬂadtmatpmgfdn'm?anm,nt
to obtain an average f e f, e al t g agent
of 0.5 to 20 VYL% §%4 d%amtta%l g)iﬁ%f %;%r géltlfs% e & faéicd; agda(gobolr 60&25 gi ve
an insul ati on €oatiedgiag $&e fddlien r@tar%/%@hb tEmReH trel D& oo
characterized 't@mtplé%tat%%'ed t@ONe 0l°g ,C UHN LA OTaPY | £HAh tRaDe{d«C st eel
sheet. 25. A nethod Ltlr:.é%on of a transforner core extrenel y superior
in insullRion &l‘?&t@&ﬂl&gl 6‘n i®t-ance 30 characterized by coating the end
faces or surface of aa thensfieremer Q@p@aﬂﬁmrdtﬁ&ﬂrfg‘, al tstiae kel £ dreRigHIed 1o
materials wth_an or ani_c Ilconc ound .and dr i.t. to form an

i nsul ati on coafi® ﬁ‘é %@ CRATE o & 96 prodﬁc,@tlind'r?gof t laeh]ﬁ rtr?erglcvoer &35
extrenely supeaivetrage ifASw ahiemknis (aCfftreQSIdQ'IyﬂrﬁﬁlcEt anee ghar@ginerdnzed by
stacking magnetic materials, _attachin - conduct ors, then coating an
i nsul ation coatth§§ 60a%n oBgaMtd s In ﬁoé’o'—ri“&é’&ﬁ’cﬂ and A EQ 195 10ast en
the magngfic maienipals apdecordyater,s. 27. A nethod of production of a
transforner core 5 extrenely superi"or in insulation and corrosion

resi stance as set f @heh tireadimeinis wi%ht o ez cech@ondttent ofd il tdmatist ke
coated and dri gg Lt'R%mf%UtOQh%‘%ata' %n%%aac'lo%V%Jfa%afﬁllr{B tah'lcti&'bees%n@cur% to

100 ~. m and a breakdown vol t age | east 30V. A et hod of

of
production of &ft A8n&EERHeM] te>@‘t rfér}éief §L?p§r31ad'-rte‘|% hes onghgess due
corrosion resi gbange &3 l13er hakds it aasyore @btelidl h 2._5lstxﬂa2c7:,on

char act zed b sing_as e _or nlc .Si li.con _conpou eat curing type
conpoun?g 15 25 et I%(?Vd‘% c?thi &ﬁ‘s&rl %JT OPandt hc rre extrenely
superior in |n:adhaismvenalsd,camudoaomrorsesmstr@rmm@et forth in any one of

claims 25110 28, chalagt eft'hée%@éo%%r ff%@“l’l%ltt ‘%-_1 Qmat 'n”% e (Ul e -

treatment one or nore ti mes by at |east one net di_ppi ng, spraying, 20
and brushi ng usca§ Raving &r @aﬁrhc lghsmlééﬁooowddn@eo@émiralmde types of

treat ment agents obtm'en@@alaycear ePJeitR] oF &Ihleaa@g@&rle.smeaﬁatlhqrg%w al

formul as; nS|%X1an nis an inte .0 S %n al kyl
group orjophenylpr& Gay, 10N nﬁllﬁ’rnalalrley tGﬁaﬁfdagﬂne e edidf

surfaces with an insulation coating comprised of an
organic silicon compound and feature superior insulation
and corrosion resistance. The coating component of the
organic silicon compound used in the present invention
35 has Si-0 bonds and forms an extremely dense coating
mainly comprised of an Si0O, component. Therefore, it is



25 when n = 2 or 3, X1 being an al koxy group expressed by Cl or 0(R2),
where RZ is an al kyl group, and the plurality of R2 able to be different
when n = 0, 1, or 2). 30. A nethod of production of a transformer core
extrenely superior in insulation and corrosion resistance 30 as set forth
i-n claim29, characterized in that the orgdhit silicon compound contains at
| east 50~ of one or nore types of substances expressed by (R1)nSi (X1)a-n

(where n is an_integer of to 3, RL.i n al kyl group .qr phenyl, group, the
blUrality of RECIBEBLE0SRe BaERy BPentoiman 1r - ha T ng bt h dirr ety o)
group expressedupgrCbroin®uRationhaend BArirssdwnaldepslisgamae. and t he
plurality of R2 ab'@hEOtR§ thggrggttwgeqngulagio ’a%AE§H of.é%% 31. A
nmet hod of production of a FraRsformer core extrens y supeﬂtﬂ ininsul ation
and corrosion peskgshandaveatieh fier maden2amy QU@ Qi.chdivds 2% Hiekiss
characterized by addi ng and bl endi ng as i norgani c powler particles or a 5
col | oi dal5 substéne¥ed. 2 um,56hpabreabgowni yhtl teleorecomesorddVof wHioh is

A1203, Ti 02, ZrQ2..and/or .conposit f._ the _same with re to 100 parts
by wei ght wort u%FlgﬁgﬁgcSﬁfggnggaﬁz'gﬁéegr§§ﬁP§f&rmegdn%%g%%5hnd as an
addi tive. 32. Ahirekhedsofispleducthan Qf ua,t depehaimegr otortel @hevde @Fel y
superior in insulatiqgn and corrosion resistance as_set forth in any one of
clains 25 to 3thecRBFaRERSzOd ithet ReFea dPFRAdYt &Rpdr ROFTd OB QFE€ ST gani ¢
silicon conpouafldi & Behbler Breb&doRd0Gol33dgeAcaniiplce beeiohed ifedaundl ivh@
magneti c nmenbers 15 for an el ectromagneti c apparatus conprised of a
pluralithf of pPEREE BRNG.mddnébec thaFERRES, besraesuAdLend et BAd L8y, &

magnet | ¢ menbeg1bg 28 ehechi AUngNehiacARPILILUSChA Bpkalinedd holld 3R01 NG
and assenbl i ng sal g urality of pieces of magnetic material, then coating
a sol ution 20 BRhPBEPPLEH &MeAbIheRy af BE gbukgeri g ope ¥6d telgemignasianired
material by dry¥sngnotnhdi BRsBYothaM bRha-5heed0kHan@Foriaen oy ARGl 0 j Oi N
themtogether. 34. A_sinple gundllng nmet hod of§$,n%?n tic nmenher for an

el ect r omagnet i BPBBPatalhs  chAPaCLEELREI™BY bS &hd€ Vn%”& GrGSdeTy NGr

pi eces afs rralgnafcyabmm&ggbzi,a!repuaebedglt;atSuPst agtii g:d!hyestilven&me offha;m@s, then
coating a solution,exhibiting.an abiljty. for ndli_ng.pi eces netic
mat eri al by dr§Pﬁ§lS§lapp5?ﬁglpﬁeﬁ?iﬁbg Fﬁge58%u9F5H%ltW@ﬁ%dr3ﬁﬁg%ggufoin
them t oget her. o80tB&. mAxsmapl ehhuRdkbsBgigembde aboaummoeehisdderipgr ther an
el ectromagnetic apparatus as set forth in claim33 or 34, characterized by
using as a sol B8FBnCExkhBi FPAGIPRe tABRLEPEP ty 0 tHENGPE L3NG RS TEPIREGREYi ¢

materials together «BY+dr ¥ikBY ache! HbkeNprRiFBULI@MRREINSR 18f 38k o330l gast one
type of a pure silicone polynmer and nodified silicone polyner. 36. si npl e
bundl i n@Met hod of Bumbhesti theesensformgs choe of shecpresegtetic

apparatus as sehytQEtBnl Re@R¥ ANerahseb2hB® 33rkOwdereCBANFCLBE! 28AcRYA
using as the pure silicone pol¥ner an grgani c silicon conpound produced by
d

a hydrol ysi s af@rBaifi &FeatR{dat FdNecdREBASELPLEHN 25 @RS SRS Bone or nore
subst ances expeggggdtby fsRitkacded toxXkhk 4tackedhebgen iheantheiegee of 0
to 3, RLis an.al%gl groug or.ghen%I groug, t.he Elurality of 5% gblg to be
di fferent when®H"BLi53gFO8S1¥) INEPARG2ENLEPRIRY LGP0 GR3E*FPasdBd t s
O(R2), wtere R2abe,amiatkykhgrstpckeddcd@et hedpkonductypromak2rablle are be

di fferent “he“spmﬁlganéougi.Z%reézedAté'gﬁbE QH”QB%GQa%Ebﬁoﬂo%Eiﬁ UHgBEt'C
menber for an electroma nepyc apparatus das set forth i n any one of 'cfaims
33 to 35, charaBi¥rireH1By1@8i nguEsadaPdbPeddpdi Ptedihsi FP&EENEDLOl yner one

or nore of an aehMhaedif hed sihuteBgeBakYYEbchiaklkikd- Mdef iaduiakiieane
pol ymer, polyester ,acryl-noditied silicone polyner, epoxy-nodified silicone
pol ymer, aninogﬁﬁaFPHeéa§FFFé n@eﬁﬁﬁﬁﬁﬁﬁ,t9iﬁbé-ﬁﬂﬁ?f%@é £8FeEane pol yner,

and flu@g ne 20uppdcti eBesivbkieionBepelgaRr sheets (foil), between the
conductors, and the interface between the core and
conductors. With a dry film, not only are an extremely
superior insulation and corrosion resistance obtained,
but also the stacked core material, the conductors
35 themselves, and the core and conductors are strongly



38. A nethod of production of a high tenperature operating electrical
apparatus as set forth in any one of clains 28 to 42, characterized by
using as a solution exhibiting the ability to mutually fasten and hold 25
adj oi ning nenbers after being coated and-drgiied between adj oi ni ng nenbers
and having the ability to fasten and bundle them even at a high tenperature
of over 200C a pure silicone polyner conprised of a conpound produced by a
hydrol ysi s and beadeical Wiéﬁydiratqmmtﬁirﬂsmqmm@np¢®att¢@mtmgooé e nor e
organic silico u SRR ESS ) renis
an integer of g,rcé%rgg& %%RIIS arfﬂgl Ed‘;ll reg)rul;?rorll‘gﬁl oup ?éea\% urality
of RL able to Keadiifiemuayidash with Nagdmessq Wefy;*d’hr ey group
expressed by Cle@li sQRde, W&l e iR db%aalrh&@@é Adﬂ{g?% @ng the plurality
of R2 able to be different when n = 0, 1, , coating said solution on
conduct or% or CORRR&ISC™nd nagnetic mat er| als or dipping the 87

conductors or condutlexts, aisinmgetiie ingidsl 5idm §ﬁlﬂ1§0§@lm@mnt@f3n
drying to joi n, oget her_.the .conductors or (gond tors and magnetl c materials

whi | e securi ng "SFe FFIEAC | Y GPIRIURE P S ot hi HeF Rtof the 5
sanme or differ elmtvemy:p@n 3Me Aonmetdral Wfpgy cductremtdnia dgept ¢ evipes ated e
operating el ect t t 3 by
USing a pure St CasE e S e b a R en e T
expr essetl by (FQJR)')SJ(()&))amn(Wbe(ah@r dsnansinhegategér Ooto03t0R3, iR1ans an
al kyl group or ;aRenylgr @ Rr e U@ ddy, Oéné?lpﬁmaﬂi%t@f Chyf fa%rl%ntto\ﬂhen
n=2or 3 Xl be| n% an aI koxy group expresseq Cl or , Where R2 is
an al kyl groupeafdtfisreftumgian y 6t @P%bﬁfeﬁobﬁéng e #P%@ﬁohlp- 0, 1,

OrI 2) , 15 corewﬁ@moatby Q‘lalStoxaCB(Q!z)Qf whkrkea3tig@nam au@yl 1g@6@1§ﬂ:§nd
silicon conpound an t,i onpasi,t.i organi c silicon
conpound of n Cfi](ﬁ? zEﬂ‘ zfﬁ‘l%%’g 312 P?Eoﬁ ggﬁpgﬂrﬁge&enﬁ Yhenoft T 90 dg 4: 1.
40. A nethod oforprgdudtieorers fadegfancermertias add opered iand ededdd | oz

apparatus as sef. fm%rrtelh Elqneasn r}:ﬁ-_ of E&Jtalgﬂé%f)rd% t@%ar%&tagsﬁd fygq usi ng

as a pure silicone ymner npoun heat curi i cone

pol yner. 41. Ahféltsﬁlddlgofl%ﬁi‘cﬁRﬁQ% wiftha diging efies RUFaEn B phe¥ern ng

el ectrical appiafgdnms 1&_,etprfd&$&1ad rbyamy&raﬁl§laafldmp@ﬁ;ﬂ&i%tlon of
characterized by addi ng .as an additive to 8 ure silicone polyner 0.1 to

10 parts by weifgHodm G BRY Sidred oY i VefHd O o 1R i HEER R i mary

particle2si ze @bllena .5.A0EHIS t&%eAZ b}AdH%Ir{m feHy ogdysd i of a high
tenperature oper a i.n eI ect cal arateﬁi’ as set forth in any one of

claims 38 to 4f° ecfjllr‘i"‘ A (GRTIIRET DAY KIS s 2 to
100 Vim 43. Atrygxdsoabﬁoqucxrﬂnmcanm a#n dehiaitaigrgbr at ure 35 operating

| ect | t f
el ectrical appara uzq}@%h?e}(ﬂ R 1D SR N8 P hfd@dl%re tp%}fbcﬂ?ct of

characterized in_th % enperature i s ‘not an 200C.
. AL59. A. A&nl . AaAKQWSA\las@%A@[S Ahenprganic 5 Agico iopmpound A use A ARdey. A

s5. A AF. 261 . Al A9 oA oﬁ&m\ér%'oﬁlﬂ'ét&@aﬁ&ét‘}&xﬁsﬁdﬁe Al-'c[étr%tk{b%\fia‘i&é A H
A9[LA&nLA9AAA' A&% A&. A9 Al_el tﬁ%ﬁbﬁc l

CAA. . AY. A9l . AQ[FERSASRRT OPRIIYS LAAREN aDACRSEY S %ﬁ A A 8. A .A A Ar.AY.
AI AF. A. Al . A9. A@n@ﬁéﬁﬂthr1methoxys1lane, monomethyltriethoxysilane,

k | gb
ciuafea o SRRl s aaadl el g el
] ca] ca] ca] ca] capoaeaihed] t@] q;@]sC:d]adm,caqccmﬂ]e,ﬁ]}clai e heiyse lowleoal cal ca

Jcalca] cggcal ndRdethyltriethoxysilane, monoethyltrllsopropoxys1lane
(ryrrigrgnmnr o TRgErx 72331 3" 3#3 3344}xsn|d t&;}ca} ca]}% cal.ca] ca] ca] cal ca

] ca] ca] ca] ca] cﬁ]oé’ﬂeé%’]yééi@é]‘{%ﬂ’ﬁ’a] g c &1 &a] cal 4#6) 6
c6>>EEl | LL3MNNGEnbAAW 1dn@leHd 1 -Qaakipaer,r rdwﬁﬁwaﬂrﬂéﬂ]aqma]am] ca] ca] ca] ca] c

o calcal cal cal ¢l AU 58 S A SRS LA 4 cal cal cal cai
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of substances expressed by (R'),Si(X'),.. (where n is an
integer of 0 to 3, R' is an alkyl group or phenyl group,
the plurality of R' able to be different when n = 2 or 3,
X' being an alkoxy group expressed by Cl or O(R?*), where
5 R® is an alkyl group, and the plurality of R? able to be
different when n = 0, 1, or 2), a coating superior in
insulation, corrosion resistance, adhesiveness, and heat
resistance is obtained. When the content is smaller than
this, the heat resistance tends to fall and, depending on
10 the heating conditions, peeling of the film occurs. Most
preferable is when the agent contains at least 50% of R?Y,
and at least 5% of X'. In this case, a thick coating
superior in adhesiveness and heat resistance is obtained.
As the organic silicon compound, depending on the
15 method of production, there is a heat curing type
treatment agent which gives a partial hydrolyzed product
of a silane compound as a reaction in the curing process,
then is used for treatment and is cured by evaporating
the alcohol of the solvent component or moisture by heat
20 and a moisture curing type which does not undergo partial
hydrolysis in the process of production of the organic
silicon compound, but is given a curing agent, is used
for treatment, then cures by undergoing a hydrolysis and
condensation reaction by the moisture in the air. In the
25 case of the present invention, the insulation coating
treatment, bundling, and bonding not only of the end
faces of the steel sheets, but also between the steel
sheets (foil), the spaces between the conductors, and
between the steel sheets (foil) and conductors are
30 important. As a more preferable condition, use of a heat
curing type of solution is advantageous for obtaining
quick drying and properties of a stable insulation
coating.
By coating and drying at a low temperature one or
35 more types of organic silicon compounds comprised of a
partial condensate obtained from silane, it is possible
to form an Si0O, polymer film superior in coating
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#1098&' ()-s!f F#LO0%F&{her, whem twlmltombmm)a pigh1beEakat)on

2! #109%& () -5 2K o J{08E dd &P‘@é@éﬂdov&x@ 10 n the bundling film, 0.1
10gg|"E##$$%WU8u81"] #109&" ( 0%== &f%?e 2'\ #10%&T?i
21 “H#H10% { & () - ;2 1P HIRAEssR i(k) W%%h%lm/&tﬂms 0% solig cpatenptyofog | 9
#1090\ (k- 3Y10uﬁbﬁ anﬂé’oxﬂ&b dﬁhef>%§¥£@@léé(ér @éﬁlgiggﬁlﬁoiﬁtlon is
2b(Z)?z*T+ @ %égﬁ #1Qé$@£ﬂ g #10% ° &T£%§ #10%@e&f(£ 3Ix 9
#10% ()-3!1 9 s 3 G 1bdeh &LYJ2BG eI ETOD . CORPREPS 150000 M
el [T REEOS T g ma M A L pear g,
VP Ne 100 eser (12 IVERIAC & 1) IO PRI LA 4 4SS £ F VBS80S e ()1
Y+#10965& () - ! "adéilio@y/zaR (he Of h2Aa0p008e (JePpsition power on the core
10 end faces or steel sheet (foil) surface and crack
resistance and insulation of the coating are improved. As
the inorganic powder particles or colloidal substance
added, 0.1 to 50 parts by weight of one or more types of
substances selected from Sio,, Al,0,, TiO,, ZrO,, and/or
15 composite substances of the same having a primary
particle size of 7 to 5000 nm is added. If the amount of
addition is less than 0.1 part by weight, an effect of
improvement of wetability, cracking resistance, and
insulation is not obtained. Further, if over 20 parts by
20 weight, poor bundability and adhesiveness and film
unevenness easily occur. The best range of addition is
0.4 to 2 parts by weight.
The method of coating the above organic silicon
compound may be the generally used method of applying a
25 surface coating, painting, etc. The method of not only
spray coating and dipping, but also brushing may be used.
It is also possible to use general methods for
suppressing unevenness of the amount of coating etc.
Further, to improve the bonding power of the contact
30 parts of the conductors, magnetic materials, etc., it is
possible to secure bundling power after drying if giving
clearance once at the contact parts, impregnating the
bundling solution in the contact parts, and then
establishing a predetermined contact state.
35 The dried thickness is easy to control by the method
of changing the type of the solvent of the solution or

the concentration or viscosity of the solvent. If
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() - 10 The electrical insulation coating formed in the
present invention also has a bundling function. Further,
it also serves as a rust preventing film. That is, it is
possible to coat only the core end faces or possible to
attach the winding and then coat the winding to fasten

15 it. The dried film of the present invention is mainly
comprised of Si0, and forms a dense film having Si-0
bonds, so exhibits an extremely superior insulation and
rust prevention function.

When using the organic silicon compound of the

20 present invention, the drying temperature should be not
more than 200°C. This is because the solvent making up
part of the organic silicon compound is mainly methyl
alcohol, ethyl alcohol, butyl alcohol, propyl alcohol,
water, or another low temperature volatilizing solvent.

25 The preferable drying temperature is 80 to 120°C. By
using a low boiling point solvent, this drying
temperature becomes possible. If in this temperature
range, drying in a short time of several minutes becomes
possible.

30 In a large~sized, medium-sized, and small-sized
transformer for power use, the flow of a short-circuiting
current itself is a serious problem and must not be
allowed. The present invention also takes note of the
problems in work efficiency, cost, and the work

35 environment caused by the varnishing and other treatment
conventionally performed after deburring and other
treatment of the end faces of core materials. If the
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heaters uses 1nduct10n heating, heating by irradiation by
infrared rays or other light and electromagnetic waves,
and heating by direct conduction. The application and
model are irrelevant.

The motors, actuators, and generators come in an
induction machine type, synchronous machine type, DC
machine type, reactance type, or two or more types in
combination and include large-sized to micro motors.
Further, transformers include wound transformers, stacked
transformers, and other types using various types of
cores. Reactors are used for inverters, converters,
choppers, apparatuses used for adjusting the phase of the
voltage and current and improving the power factor,
filters for eliminating high frequencies etc., ignitions,
etc. There are wound types, stacked types, types with
clearances and types without, saturatable types, types
used not allowing saturation, types using cut cores, etc.
Types having cores or yokes and types not having them are
both possible. Further, types having permanent magnets
and types not having them are both possible.

The core and yoke include magnetic steel sheet,
permalloy metal, iron-cobalt alloy, amorphous magnetic
material core, and other stacked cores, soft ferrite
cores, cast cores, powder metallurgical cores, plastic
formed cores of powder, etc. The materials of the core
and yoke include magnetic steel sheet, plate, and other
ferrous metals or ferrous metal alloys, nickel, permalloy
metal, and other nickel alloys, cobalt and cobalt alloys,
and soft ferrite, amorphous materials, nanocrystal
materials, etc. The applications include armature cores,
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actuators, and generators, but are also used for the bias
magnetic flux (magnetic field) used in flyback
transformers and reactors.
Electromagnetic apparatus, as explained above, use
20 numerous magnetic members such as armature cores,
permanent magnets, field yokes, etc. Even armature cores,
field yokes, etc. are often comprised from a plurality of
pieces of magnetic materials such as in the stacking of
magnetic steel sheet.
25 Electromagnetic apparatuses are sometimes
magnetically shielded or electromagnetically shielded so
as to prevent magnetic flux from leaking to the outside
or to prevent external magnetic flux from invading the
apparatus and having a detrimental effect on the outside
30 or inside of the apparatus. The magnetic members of the
present invention include magnetic members for magnetic
shielding and electromagnetic shielding. In this case,
the electromagnetic apparatuses to which the present
invention relates include apparatuses, devices, and
35 facilities generating magnetic flux and electromagnetic
waves and conversely includes apparatuses, devices, and
facilities affected by magnetic flux and electromagnetic
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10 induction machines, the short rings used for voice coil
motors, etc. are also included as conductors. The
conductors of the heaters are heating elements etc.
Further, the lead wires and wirings used in electrical
apparatuses are included in the conductors of the present
15 invention.
The high temperature operating electrical
apparatuses of the present invention include ones used at
a high temperature and used at high temperature
environments and ones which become high in temperature by
20 the heat generated from the conductors or magnetic
materials. Therefore, the electrical insulation and
magnetic flux retention of the conductors or magnetic
materials have to be able to breakdown even high
temperatures. The heat resistance temperature of the
25 insulation coating or adhesive applied to conventional
conductors was normally the 180°C of the H type of the
JIS (Japan Industrial Standard) at the maximum. In the
present invention, the "high temperature” means a
temperature range of from 200°C to 900°C inclusive. If
30 the temperature becomes higher than 900°C, mechanical
problems arise in the conductors themselves. According to
the present invention, it becomes possible to provide an
electrical apparatus able to operate even at such a
temperature.
35 In the present invention, a solution exhibiting the
ability to fasten and bundle conductors or magnetic
material and the ability to maintain the electrical
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In the present invention, the coating formed by

20 drying the bundling solution covers the outside surfaces
of the magnetic materials or other members etc. and
bundles them together. Alternatively, the bundling
solution invades the adjoining conductors, magnetic
materials, etc. and bonds and bundles them when dried.

25 (Hereinafter the coating or layer formed after drying of
the bundling solution being referred to as a "bundling
film".) Therefore, since the bundling power is determined
by the type and thickness of the bundling film, it is
sufficient to determine the type of the bundling solution

30 and film thickness in accordance with need. Further, the
bundling power changes according to the shapes of the
conductors and magnetic materials and the state of the
surface or end faces, so it is necessary to consider the
shapes of the conductors and magnetic materials and the

35 state of the surface or end faces as well.

As the bundling solution, a solution mainly
comprised of one or more types of pure silicone polymers
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bove, is comprised of an organic silicon compound,
methanol, ethanol, isopropanol, butanol, or other alcohol
20 having a low boiling point, and water. Therefore, in the
curing process, by drying at a low temperature of about
120°C or less, the solvent component can be vaporized and
expelled in an extremely short time and a dense coating
of Si-O bonds can be formed by drying for several minutes
25 to several tens of minutes. In the case of the latter
moisture curing type, a hydrolysis reaction is caused by
absorption of the moisture in the air and the coating is
cured and a coating formed by the effect of the added
catalyst. Therefore, sometimes it takes several days for
30 the curing of the coating to proceed. Further, in this
case, the formation and curing of the coating are not
achieved unless moisture is supplied from the atmosphere.
When applied to stacked sheets, in particular large area
materials as in the applications of the present
35 invention, the curing proceeds at the end faces and
supply of moisture into the interior becomes difficult so
sometimes the coating at the inside cannot be cured even
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surface is improved. As the inorganic powder particles or
colloidal substance added, 0.1 to 50 parts by weight of
20 one or more types of Ssio,, Al,0,, TiO,, Zr0O,, and/or
composites of the same having a primary particle size of
7 to 5,000 nm is added and blended. Since the conditions
of use have an effect on the stability of the solution,

use of a substance having a primary particle size of not
25 more than 0.5 um is more preferable.

In the present invention, when trying to obtain a
bundling film superior in heat resistance, if the organic
silicon compound contains at least 80% of at least n = 0,
1 in the general formula expressed by (R'),Si(X'),.. (where

30 n is an integer of 0 to 3, R' is an alkyl group or phenyl
group, the plurality of R' able to be different when n =
2 or 3, X' being an alkoxy group expressed by Cl or
O(R?), where R® is an alkyl group, and the plurality of R®
able to be different when n = 0, 1, or 2), and if making

35 the ratio of the case where n = 0 and the case where n =
1l a range of 1:20 to 4:1, a more superior performance of
the bundling film is obtained. In particular, the higher
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film becomes resxstant to cracking. This is advantageous
for use at the time of use at a high temperature.

5 Further, in general, the drying is fast and the work
efficiency in drying is improved. However, as the n = 0
component becomes too hard, there is a problem that a
thick coating can no longer be obtained due to the
problem of cracking in the process of drying of the

10 coating. That is, when the ratio of the case where n =
0/case where n = 1 is less than 0.05 (1:20), the heat
resistance becomes inferior, so this is set as a limit.
On the other hand, if the ratio becomes more than 4
(4:1), the heat resistance is improved, but there is the

15 problem of cracking of the coating and obtaining a thick
coating becomes difficult, so this is set as a limit.

To increase the electrical insulation, it is
sufficient to add and blend as an additive 0.1 to 10
parts by weight of one or more compounds selected from

20 $i0,, Al,0,, TiO,, and mixtures of the same having a
primary particle size of 7 to 5,000 nm.

The method of coating the bundling solution or the
method of dipping in the bundling solution may be a
generally used method of surface coating or painting etc.

25 In addition to spray coating and dipping, brushing or
another method may also be used. The unevenness of the
amount of coating etc. may also be suppressed by a
generally used method. Further, to improve the bonding
power at the contact parts of the conductors, magnetic

30 materials, etc., by giving a clearance to the contact
parts once, impregnating the bundling solution at the
contact parts, then establishing the predetermined
contact state, the bundling power after drying can also
be increased.

35 The dried thickness of the bundling film is easy to
control by the method of changing the type of the solvent
of the bundling solution or the concentration or
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drying step several times, it is possible to increase the
film thickness by that amount. The coating is coated to a
predetermined thickness by controlling the pullout speed
5 in the case of dipping and the nozzle shape, ejection
speed, etc. together with the above solution conditions
in the case of spraying. Further, it 1is possible to
suppress solution buildup and adjust the film thickness
by blowing compressed air.
10 The bundling film formed in the present invention
may also serve as an electrical insulation coating when
electrical insulation is sought and may also serve as a
rust-preventing coating. The dried coating according to
the present invention is mainly comprised of Si0, having
15 an Si-0 structure and forms a dense film, so exhibits
extremely superior insulation and rust prevention
functions.
(Example 1)
A cold rolled coil of non-oriented magnetic steel
20 sheet containing 0.35% of Si, 0.002% of Al, and 0.25% of
Mn and having a thickness of 0.50 mm was annealed on a
continuous annealing line, then a solution comprised, in
terms of solid content, of 450 parts by weight of Mg, 120
parts by weight of boric acid, and 5 parts by weight of
25 an acryl-styrene resin emulsion by weight after baking
was baked on as an insulation coating agent on the same
line at a sheet temperature of 350°C.
Next, a core of a rotor of a 2.2 kW, 200V, and 60BHz
three-phase four-pole cage type induction motor (44
30 slots, semiclosed, with skew (1.23 times pitch of stator
slots)) was prepared by punching pieces out from this
coil and calking.
The core was dipped in a coating agent for
deposition on the end faces using a solution of the
35 composition shown in Table 1 while changing the thickness
of the film after drying, dried at ordinary temperature,
and baked at 100°C for 10 minutes. Next, secondary
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conductor bars were formed by aluminum diecasting on the

core and a shaft inserted to fabricate a rotor of the
above induction motor. The loss was found from the no-
load characteristics of the motor to confirm the effect

5 of the present invention.

Further, at this time, some of the annealed material

(before treatment to give an insulation coating) was
taken from the production line of the non-oriented
magnetic steel sheet, 10 x 30 cm samples were cut out,

10 and the samples were coated with the above solution using
a bar coater while changing the thickness of the coating
after drying, then similarly baked, and used for
evaluation of the breakdown voltage, coating density,
corrosion resistance, etc.

15 The state of coating and magnetic characteristics of
the core in the test and the results of evaluation of the
insulation coatings before and after annealing in
materials coated on the surface of steel sheet are shown
in Table 2 and Table 3.

20 As a result of this test, when treating the core end
faces with the insulation coating agent of the present
invention, a transparent coating with good luster was
formed and an extremely superior corrosion resistance and
heat resistance were exhibited. As opposed to this, in

25 the case of treating a comparative material with a
conventional varnish or insulation coating agent, oil
deposited at the time of punching had a great effect. The
insulation coating deposited unevenly, so the corrosion
resistance ended up becoming extremely poor compared with

30 a core coated with the agent of the present invention.

Further, even when cleaning off the oil using
acetone as pre-treatment in Comparative Examples 1 and 2,
the state of deposition of the coating on the end faces
became uneven and results considerably inferior to those

35 of the present invention were obtained even in the
coating properties.

Further, a comparison of the rate of reduction of
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iron loss of the core showed that the losses of motors

treated in Invention Examples 1 to 12 were reduced 7 to
17%. Further, in the case of Comparative Examples 13 and
14, improvements of about 4.5% were seen. As opposed to
5 this, in the case of Comparative Example 1, almost no
reduction of the loss was seen. Further, in the case of
Comparative Example 1, the loss was reduced 5%. In the
motor performance as well, with the insulation treatment
of the present invention, the loss was clearly reduced
10 compared with the conventional non-insulation treatment
or conventional treatment and a higher efficiency of the
motor was realized.
Further, looking at the coating properties when
conducting a coating test by a bar coater using a cut
15 sheet agent, as shown in Table 3, in the case of use of
the agent of the present invention, the corrosion
resistance, insulation, and adhesiveness were all
extremely excellent. In particular, in the case of
coating the pure silicone polymer by hydrolysis of
20 alkoxysilane of Invention Examples 1 to 8, 10, and 11, it
was confirmed that extremely excellent results were
obtained in the breakdown voltage after annealing as
well.
In the example of the mixed silicone polymer of
25 Invention Example 12 as well, considerably good breakdown
voltage and coating properties were obtained. Further, in
the case of the alkali silicate, colloidal silica, and
silicone resin of Invention Examples 13 and 14, while the
breakdown voltage, corrosion resistance, and adhesiveness
30 were somewhat inferior to those of the case of the above
pure silicone polymer, stable coating performance was
obtained compared with the comparative examples.
As opposed to this, in the case of Comparative
Examples 1 and 2, the corrosion resistance and
35 adhesiveness were extremely poor compared with the
present invention. In particular, with the conventional
varnishing, the coating was substantially completely
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burned off after annealing and blackened and the

corrosion resistance and insulation properties were
extremely poor compared with the present invention.
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silicone polymer compositions shown in Table 4 was used
in the same way as in Example 1 to bake an insulation

5 coating to give a film thickness after drying of 5 um on

the surface of non-oriented magnetic steel sheet of a

sheet thickness of 0.5 mm. Next, the steel sheet with

this insulation coating was stacked, annealed at 400°C x

1 hr in the air, and examined as to the heat resistance
10 of the coating. The results are shown in Table 4.

As a result of the tests, when treating sheets with
solutions based on the pure silicone polymers of the
present invention, in each case, a transparent lustrous
coating state was maintained even after annealing at

15 400°C for 1 hour and no drop in adhesiveness or
insulation could be observed. As opposed to this, in the
case of an organic type varnish of the comparative
material, a remarkable drop in the surface appearance,
adhesiveness, and insulation occurred due to the

20 annealing.
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using the present invention was used to prepare a
microturbine generator. The stator core was obtained by

5 punching from a magnetic steel sheet and calking and has
bolt holes for fastening the core.

Next, the stator core was treated by Invention
Example 1 of Example 1, the stator core was inserted into
the case, then the core was bolted. In the past, since

10 the core contacted the case or bolts and the calked
layers contacted each other, a short-circuiting current
flowed through the core, so the loss increased and there
was a large temperature rise in the stator. If applying
the present invention, it is possible to reduce and avoid

15 the above short-circuiting current and possible to keep
the temperature rise down to an average 3 degrees.

(Example 4)

Cores treated on their end faces utilizing the
present invention were combined to produce an XY linear

20 motor. In this XY linear motor, since the flow of
magnetic flux was three dimensional, cores punched out
from ordinary magnetic steel sheet were combined at right
angles.

Conventional cores contacted each other at their end

25 faces, but insulation paper was sandwiched between the
cores, so in the case of core contact, there was an
increase in loss due to contact of the end faces and much
variance in performance. On the other hand, if insulation
paper was inserted, the clearance became relatively

30 greater, the excitation current became greater, and an
increase in the no-load resistance loss was caused.

If the insulation treatment method of the present
invention was used to treat the end faces of the U-shaped
cores and two cores were combined, the loss was reduced

35 and variance in performance was also reduced.

(Example 5)

The core of a pump motor was protected from
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earance side the rotor and stator to protect
the core in the case of use of magnetic steel sheet for
the core material or using ferritic stainless steel for
the core material.

In the former case, the structure was complicated.
An eddy current loss occurred at the stainless steel
cover, the clearance became greater, etc., so a drop in
output was unavoidable. In the latter case, since the
saturation magnetization of the ferritic stainless steel
was low, a drop in output was caused. Therefore, the
motor was produced by treating a core made of magnetic
steel sheet according to the present invention.

The core treated for insulation by the present
invention was also treated at its end faces. It was
superior in corrosion resistance, needless to say, and
also simple in structure and could be made using high
saturation magnetization magnetic steel sheet, so there
was no problem in a drop of output. There was no rust
even after 100 hours of operation, and the motor
performance was the same as an ordinary motor other than
a pump motor.

(Example 6)

A 50H800 non-oriented magnetic steel sheet was
punched, strain annealed, and used to produce a core for
use for a small-sized 48 mm audio power transformer. The
capacity was 100VA (100V/6V:1A/16A).

In this case, condition 1 was that it be punched
while being calked, while condition 2 was that it be
punched without being calked.

The present invention was applied to condition 2.
That is, the core surface, including the end faces, was
sprayed with a partial condensate obtained from
diphenyldiethoxysilane, dimethylmonomethyltriethoxy-
silane, and tetraethoxysilane in a 1:4:5 ratio and dried
to form a film. At this time, the coating treatment was
performed twice, accompanied with drying by warm air at
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of 7 um. Next, the winding was attached to complete the

assembly.
Condition 1 was used to produce a power transformer
5 by a conventional method without using the present
invention. The transformer of condition 1 did not have
its core completely fastened. Noise occurred and it was
necessary to provide holders for separate fastening. With
the transformer of condition 2 according to the present
10 invention, however, there was almost no noise from the
core and extra holders were not required.
(Example 7)
The present invention was used to produce a
brushless DC motor of a four-pole motor. The bundling
15 solution used was a partial condensate (concentration
20%) obtained from monomethyltrimethoxysilane and
tetramethoxysilane in a ratio of 3:1 in parts by weight
which was dried to form a bundling film. The stator was
an armature comprised of 12 divided core pieces (core
20 pieces 1 shown in FIG. 2 stacked together). The outside
diameter of the assembled circular core was 120 mm. The
divided core pieces 1A were punched from magnetic steel
sheet and stacked. The centers of the magnetic steel
sheets at the top and bottom of the stack were held by
25 the bars 4a and 4b of FIG. 3 to fasten the stack.
Bundling solution was coated on only the punched end
faces - not the end faces of the teeth 2 corresponding to
the clearance side with the rotor. Next, the stack was
dried at room temperature while fastened to form the
30 bundling film. The bundling solution was coated by the
method of sufficiently coating only the processed end
faces by brushing. In this case, the bundling solution
was impregnated in the brush and coated so as to give an

average film thickness after drying of 10 um at the

35 clearance 5' (FIG. 4) formed by the sloped parts of the
punching at the processed end faces of the stacked core.
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drying the bundling solution as shown in FIG. 5. Further,
as shown in FIG. 6, the portions other than the clearance

5 side were dipped in the bundling solution and dried. Due
to this, the winding was fastened and the bundling
strength and rigidity of the core was heightened. Next,
the divided core pieces were assembled, cauls 9%a and 9b
were placed against the top and bottom surfaces of the

10 core pack of the core, and simultaneously the assembly
was press fit into the case 10. When placing the cauls,
the bundling solution was coated on the surfaces
contacting the core and then the cauls placed on the
core. The assembly of the divided core pieces with the

15 cauls placed was then coated with the bundling solution
on its outer circumference and press fit into the case as
shown in FIG. 6. Next, this was completely dried.

If using the method of the present invention,

electrical insulation and fastening and bundling between

20 the conductors, between layers of the magnetic steel
sheet, between the conductors and divided core pieces,
between the divided core pieces, and between the core and
the case become possible from ordinary temperature to the
temperature of the state which the permanent magnets used

25 in the motor can breakdown or more than 500°C. Therefore,
since this is higher than the conventional 200°C heat
resistant winding temperature, it is possible to pass a
larger current through the winding and obtain a higher
output. Further, the rigidity of the motor as a whole

30 becomes higher and therefore becomes one means against
noise and vibration. If using bundling according to the
present invention, it is possible to suppress the short-
circuiting current causing a problem in calking, welding,
etc. and to reduce the loss and improve the

35 controllability. Further, it is possible to improve the
escape of the heat generated from the conductors and core
through the bundling film of the present invention. From
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output of the motor and lowering the resistance loss
(suppressing the increase in resistance due to the rise
in temperature).
5 ({Example 8)
A four-pole IPM (implanted magnet) motor was
produced by the armature produced in Example 7 and the
IPM rotor using the present invention. This motor is
controlled in torque at a low speed. The motor was dipped
10 in a bundling solution comprised of a partial condensate
obtained from monomethyltriethoxysilane and
tetraethoxysilane in a 1:3 ratio containing, as a filler
with respect to 100 parts by weight of the same converted

to Si0,, 2 g of Al,0, of a particle size of 10 nm to give
15 an average film thickness after drying of 5 um. This was

dried to form a bundling film.

A magnetized SmCo sintered magnet was dipped in the
bundling solution and dried. As shown in FIG. 8, this
magnet 12 was inserted into the IPM rotor core 1l1l. The

20 rotor core with the magnet inserted was also dipped in
the bundling solution. The excess bundling solution was
removed while spraying compressed gas, then the core was
press fit over a shaft 13. This assembly was then dried
to form the bundling film 14 of the partial condensate.

25 Use of the present invention for the rotor serves both to
fasten the magnet and insulate the surface of the magnet
from ordinary temperature to the temperature of the state
which the SmCo magnet can breakdown (about 500°C).
Further, it can improve the heat conductivity and

30 insulation between the magnet and the core and suppress
the rise in temperature of the magnet and suppress short-
circuiting current between the magnet and core. The
clearance between the rotor and shaft is filled by the
bundling film and serves to suppress the rise in

35 temperature of the rotor. An SmCo magnet can be used at a
higher temperature than an FeNdB magnet, but the
temperature rise of the SmCo sintered magnet can also be
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magnet can also be suppressed.
(Example 9)
The present invention was used to produce a two-pole
5 induction motor. The bundling solution used was a partial
condensate obtained from diphenylethoxysilane,
dimethylmonomethyltriethoxysilane, and tetraethoxysilane
in a 1:5:4 ratio. This was dried to form a bundling film.
The stator core was an integral punched core provided
10 with calking for provisional fastening at three locations
at equal distances in the circumferential direction 2 mm
from the outer circumference. The bundling solution was
sprayed onto the slot of the core as a whole and dried to
form a bundling film. At this time, coating treatment was
15 performed two times interposed with drying by warm air at
5°C for 5 minutes to obtain an average film thickness of
7 um. Next, the bundling solution was deposited on the
armature winding and the surface of the winding dried.
The dried winding was inserted into the slot of the
20 stator core by an inserter. Next, the armature as a whole
was dipped in the bundling solution. 100°C hot air was
blown from the clearance side with the rotor to blow away
solution deposited on the teeth-edges in excess to reduce
the film thickness of the clearance surface to less than
25 0.1 mm. The 100°C hot air had the effect of speeding up
the drying. Finally, this was dried at 300°C to form the
final bundling film.
If the present invention is used, use is possible up
to 500°C. Bundling of the stacked core up that
30 temperature, suppression of the short-circuiting current,
reduction of noise by reduction of vibration of the
teeth-edges, increase of output by higher heat discharge,
and lower resistance loss (suppression of increase in
resistance due to temperature rise) can be expected.
35 (Example 10)
An induction motor was produced by the armature core

produced in Example 9 and an aluminum diecast rotor using
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<210%6& ()-D a punched core into a bundling solution and drying to

bundle it, then performing aluminum diecasting. The

bundling solution used was a mixed solution of

5 monomethyltrimethoxysilane, tetramethoxysilane, and

dimethyldimethoxysilane in a 5:3:2 ratio. This was dried
to form a bundling film.

The bundling film formed by drying can breakdown
even aluminum diecasting, so short-circuits between the

10 secondary conductor aluminum conductors and core can be
suppressed. Therefore, stabilization of the high output
performance of the induction motor can be realized.

(Example 11)

A bundling solution was coated and dried on the

15 surface of a winding. The winding was attached, then the
wound transformer core was dipped in a bundling solution
and dried. The bundling solution used was a partial
condensate obtained from diphenyltriethoxy-silane and
monoethyltriethoxysilane in a 1:9 ratio. The coating

20 treatment was performed three times interposed with
drying by warm air at 80°C for 15 minutes, then the
coating was dried to form a bundling film.

By applying the present invention to a transformer
core, it 1s possible to operate at even 200°C, improve

25 the rigidity of the core, and reduce the noise by 3 dB.

(Example 12)

The present invention was used to produce a core
with a slot which was used for a reactor for a booster
chopper. As shown in FIG. 9, a wound core 21 was formed

30 and dipped in a bundling solution comprised of a partial
condensate obtained from diphenyldiethoxy-silane and
tetramethoxysilane in a 1.5:8.5 ratio and dried in that
state. The core stack was bundled while maintaining that
shape. Next, the slot 22 was formed by holding the area

35 near the formation of the slot and cutting. On the other
hand, the winding to be inserted into the cut wound core

was obtained in advance by winding and shaping wire with
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then again dipping it into the bundling solution and
drying. Next, the formed and wound was inserted into the
cut core and the two cut parts of the core made to face

5 each other at the cut part to provide a slot. To maintain

the slot, a nonmagnetic insulator 23 was inserted, then
the winding 24 was attached. In this state, the assembly
was again inserted into the bundling solution to form a
bundling film 25 which was then dried.

10 This bundling film can at least breakdown a
temperature up to 500°C. This reactor can sufficiently
operate up to the temperature which the parts other than
the reactor can breakdown. The core itself is high in
rigidity. The slot, which becomes a cause behind noise

15 and vibration, is also comprised of an integral
structure. Therefore, the noise can be reduced.

(Example 13)
An oriented magnetic steel sheet was punched and the
pieces helically formed for producing an integral

20 circular armature core for an 8-pole motor. The helical
cores were stacked while rotated, the assembly dipped in
a bundling solution comprised of a partial condensate
obtained from monomethyltrimethoxysilane and
tetramethoxysilane in a 1:1 ratio to give a film

25 thickness after drying of 15 um, then dried for fastening

to produce an armature core. Next, this was strain
annealed at 800°C. After this, the bundling solution was
deposited on the surface of the winding, then the winding
was dried at room temperature and attached to the

30 armature core to produce an armature. The wound core of
the oriented magnetic steel sheet had peaks in the
rolling direction of the oriented magnetic steel sheet
and was extremely superior in the magnetic properties of
the peaks, so the motor iron loss could be reduced. With

35 the winding, the surface coating peeled off. With the
treatment of the present invention, however, a surface
coating was formed even at the peeled coating parts and
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%h%'%%%g¥¥%%(Qéf%@ﬁgﬁqéﬁé%hried for fastening

could be strain annealed at 800°C, so the strain due to
the winding could be removed and the properties of the
oriented magnetic steel sheet material made good use of.

(Example 14)

The present invention was used to produce a simple
small-sized 500°C heating furnace.

As the bundling solution, a partial condensate
obtained from monomethyltrimethoxysilane and
tetramethoxysilane in a 1:1 ratio was used. This bundling
solution was deposited on the surface of heater wires.
The heater wires were dried at room temperature and
arranged on the surface of the inside wall of the heating
furnace. The entire inside wall member was again dipped
in the bundling solution and dried to prepare an inside
wall member with a heater. The heater-equipped inside
wall member was then used to produce a heating furnace.
The heater wires faced the inside of the furnace, but the
surfaces of the heater wires were formed with dried
coatings of the bundling solution and therefore the
effect of electrical insulation could be maintained up to
a high temperature. This heating furnace is simple in
structure and suitable for a small-sized heating furnace.

(Example 15)

The present invention was used to produce a bobbin-
less movable coil of a voice coil motor for an HDD. As
the bundling solution, a partial condensate solution
obtained from monomethyltrimethoxysilane and
tetramethoxysilane in a 1:1 ratio was used. This bundling
solution was deposited on the surface of a rectangle
aluminum conductor. The rectangle aluminum conductor was
dried at room temperature and wound into a motor coil.
Next, the entire formed coil was again dipped into the
bundling solution and dried to produce a movable coil.
The fastening and insulation by the bundling solution
used in the present example did not pose problems even at
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terms of mechanical vibration and strength as well, which
become problems in movable coils of voice coil motors.

(Example 16)

5 A four-pole IPM (implanted magnet) motor was
produced by the armature core produced in Example 16 and
the IPM rotor using the present invention. This motor was
controlled in torque at a low speed. The bundling
solution used was a mixed solution of tetramethoxysilane,

10 monomethyltrimethoxysilane, and diphenyldiethoxysilane in
a 2:1:1 ratio. This was dried to form a bundling film.

A magnetized FeNdB sintered magnet was dipped in the
bundling solution and dried. As shown in FIG. 8, this
magnet 12 was inserted into the IPM rotor core 1ll. The

15 rotor core with the magnet inserted was also dipped in
the bundling solution. The excess bundling solution was
removed while spraying compressed gas, then the core was
press fit over a shaft 13. This assembly was then dried
to form the bundling film 14 of the partial condensate.

20 Use of the present invention for the IPM rotor served
both to fasten the magnet and treat the surface of the
magnet, improved the heat conductivity and insulation
between the magnet and the core, suppressed the rise in
temperature of the magnet, and suppressed short-

25 circuiting current between the magnet and core. The
clearance between the rotor and shaft was filled by the
bundling film and served to suppress the rise in
temperature of the rotor. The temperature rise of the
FeNdB sintered magnet could also be suppressed and the

30 reduction of magnetization of the magnet could also be
suppressed.

(Example 17)

The present invention was used to produce a two-pole
induction motor. The bundling solution used was

35 monomethylmethoxysilane. This was dried to form a
bundling film. The stator core is an integral punched
core provided with calking for provisional fastening at
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the core was covered by insulation paper, the armature
winding attached, then the entire armature was dipped in

5 the bundling solution. Next, 100°C hot air was blown from
the clearance side with the rotor to blow away solution
deposited on the peak parts in excess to reduce the film
thickness of the clearance surface to less than 0.1 mm.
Next, this was dried to form a bundling film. The 100°C

10 hot air had the effect of speeding up the drying.

If using the present invention, bundling of the
stacked core, suppression of short-circuiting current,
reduction of noise by reduction of the vibration at the
peak parts, higher output by high heat release, and lower

15 resistance loss (suppression of increased resistance due
to temperature rise) can be expected.

(Example 18)

A wound transformer core provided with a winding was
dipped in a bundling solution and dried. The bundling

20 solution used was a modified silicone polymer, that is,
an epoxy-modified polymer. This was dried to form a
bundling film.

By applying the present invention to a transformer
core, the rigidity of the core was improved and the noise

25 reduced by 3 dB.

(Example 19)

In Example 7, the stator was dipped in a bundling
solution and dried for stacking and bundling, then was
annealed at 750°C. This annealing reduced the motor iron

30 loss by 8%.

(Example 20)

The present invention was used to produce a core
with a slot which was used for a reactor for a booster
chopper. As shown in FIG. 9, a wound core 21 was formed

35 and dipped in a bundling solution and dried in that
state. The core stack was bundled while maintaining that
shape. Next, the slot 22 was formed by holding the area
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slot. To maintain the slot, a nonmagnetic insulator 23
was inserted, then the winding 24 was attached. In this
state, the assembly was again inserted into the bundling
solution to form a bundling film 25 which was then dried.

This reactor featured a high rigidity of the core
itself. Further, the slot, which becomes a cause behind
noise and vibration, was also comprised of an integral
structure. Therefore, the noise could be reduced.

(Example 21)

An oriented magnetic steel sheet was punched and the
pieces helically formed for producing an integral
circular armature core for an 8-pole motor. The helical
cores were stacked while rotated, and the assembly dipped
in a bundling solution to dry to fasten it and produce an
armature core. The wound core of the oriented magnetic
steel sheet had peaks in the rolling direction of the
oriented magnetic steel sheet. The magnetic properties of
the peaks were extremely superior, therefore the motor
iron loss could be reduced. With this winding, peeling of
the surface coating occurred, but with the treatment of
the present invention, a surface coating was also formed
on the peeled coating part and therefore problems could
be avoided.

(Example 22)

A polygon mirror motor for a laser beam printer was
produced on a printed circuit board using a magnetic
steel sheet. The printed circuit board was a laminate of
two magnetic steel sheets. An armature coil was fastened
on this. The armature coil and board were fastened and
the magnetic steel sheets were bundled using the bundling
method of the present invention. The two magnetic steel
sheets were stacked, then the armature coil fastened and
the assembly dipped in the bundling solution and dried by
hot air for fastening. The bundling solution used was
maintained in bundling power even with a rise of the coil
temperature and free from the problem of out gas, so the
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bundling of the stack of the two magnetic steel sheets of
the printed circuit board and the fastening of the
armature coil on the printed circuit board were
sufficiently maintained even if the temperature rose due
to motor operation. Since there was no problem with out
gas either, there was no problem with fogging of the
mirror.

(Example 23)

A wound core of a transformer was produced by an
amorphous magnetic material, dipped in a bundling
solution, then dried while holding its shape. This core
was used to produce a transformer, fit into a magnetic
shield case, and used while drying the transformer. For
the magnetic shield case, use was made of an assembly of
panels comprised of nanocrystal high permeance material
stacked, dipped in the same bundling solution, and dried
for fastening. The amorphous material was extremely thin,
so the core or shield plate was low in rigidity, but the
members could be simple joined and increased in rigidity
by the bundling method of the present invention,
fastening of the core or shield plates became easy, and
fragments of amorphous metal or nanocrystals were also
unlikely to occur.

INDUSTRIAL APPLICABILITY

If there is a short-circuit with the secondary
conductors, case, bolts, etc. at the end faces or surface
of a core used for a motor or other energy converting
device, the loss of the device will increase, the torque,
thrust, or output will fall, and the performance will
vary. Therefore, treatment of the end faces and surface
of the core for insulation is extremely important for the
improvement and stabilization of the performance of the
device. The ability to perform this insulation treatment
easily in a short time is industrially valuable.

According to the present invention, it is possible
to treat the end faces of a core to give insulation
extremely superior in effect of improvement of the
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insulation, corrosion resistance, adhesiveness, heat

resistance, and magnetic properties at a low temperature
and in a short time without cleaning to remove the
punching oil, annealing, or other pre-treatment.

Therefore, this method is effective for the
improvement and stabilization of the performance of the
device. The process is simple, therefore the cost can be
lowered and the technique is extremely valuable
industrially. Improvement of the efficiency and lowering
of the loss of a device are important in terms of energy
and the environment. Use of the present invention is
therefore also valuable socially. A broad range of
applications may be considered such as for household
electrical appliances, factory automation devices, office
automation devices, automobiles, trains, etc.

Further, the present invention takes note of the
fact that if there is a short-circuit with the secondary
conductors, case, bolts, etc. at the end faces or surface
of a core used for various types of transformers, the
loss of the device will increase and damage will occur.
Further, it becomes a cause of fluctuations in
performance. Therefore, treatment of the end faces and
surface of the core for insulation is extremely important
for the improvement and stabilization of the performance
of the device., The ability to perform this insulation
treatment easily in a short time is industrially
valuable. Further, this can contribute to the improvement
of the properties such as the heat resistance required in
the case of annealing after the processing.

Further, the high temperature operating electrical
apparatus according to the present invention can achieve
a higher heat resistance temperature of the windings. The
fastening and bundling of the winding and the core and
yoke comprised of the magnetic materials also do not
become a problem at a high temperature. Therefore, it is
possible to greatly increase the current flowing through
the winding and increase the output of the device.
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apparatus can be used at a high temperature location.
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CLAIMS

1. A core having a superior end face insulation
characterized in that end faces of the core are treated
to give an insulation coating of an average film

5 thickness of at least 0.5 um comprised of at least 30 wt%

of a silicon compound converted to $iO,.

2. A core having a superior end face insulation as
set forth in claim 1, characterized in that an average
film thickness of said insulating coating is at least 2

10 um and a breakdown voltage is at least 30V.

3. A core having a superior end face insulation as
set forth in claim 1 or 2, characterized in that said
insulating coating has a heat resistance in air of at
least 400°C x 1 hour.

15 4. A core having a superior end face insulation as
set forth in any one of claims 1 to 3, characterized in
that said silicone compound is a dried film comprised of
one or more types of a silicone resin, alkali silicate,
colloidal silica, low melting point glass frit, a pure

20 silicone polymer comprised of a compound produced by a
hydrolysis reaction and dehydration condensation reaction
of one or more types of substances expressed by
(R'),Si(X'),., (where n is an integer of 0 to 3, R' is an
alkyl group or phenyl group, the plurality of R' able to

25 be different when n = 2 or 3, X' being an alkoxy group
expressed by Cl or O(R?), where R® is an alkyl group, and
the plurality of R® able to be different when n = 0, 1,
or 2), a modified silicone polymer comprised of a
compound produced by a hydrolysis reaction and

30 dehydration condensation reaction of one or more types of
substances expressed by (R%),Si(x?),., (where n is an
integer of 0 to 3, R’ is an organic functional group
other than an alkyl group or phenyl group, the plurality
of R® able to be different when n = 2 or 3, X°® being an

35 alkoxy group expressed by Cl or O(R‘), where R' is an
alkyl group, and the plurality of R® able to be different
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expressed by (R'),Si(X'),., (where n is an integer of 0 to
5 3, R' is an alkyl group or phenyl group, the plurality of
R' able to be different when n = 2 or 3, X' being an
alkoxy group expressed by Cl or O(R?), where R?® is an
alkyl group, and the plurality of R? able to be different
when n = 0, 1, or 2) and one or more types of substances

10 expressed by (R%),Si(x%),, (where n is an integer of 0 to
3, R’ is an organic functional group other than an alkyl
group or phenyl group, the plurality of R?® able to be
different when n = 2 or 3, X® being an alkoxy group
expressed by Cl or O(R'), where R* is an alkyl group, and

15 the plurality of R’ able to be different when n = 0, 1,
or 2).

5. A core having a superior end face insulation as
set forth in claim 4, characterized in that said pure
silicone polymer is a compound where the number of carbon

20 atoms in the R' and R?® alkyl groups is not more than 4
and produced by a hydrolysis reaction and partial
dehydration condensation reaction of one or more
substances selected from tetramethoxysilane,
tetraethoxysilane, tetraisopropoxysilane,

25 tetrabutoxysilane, monomethyltrimethoxysilane,
monomethyltriethoxysilane, monomethyltriiso-
propoxysilane, monomethyltributoxysilane,
monoethyltrimethoxysilane, monoethyltriethoxysilane,
monoethyltriisopropoxysilane, monoethyltributoxy-silane,

30 dimethyldimethoxysilane, dimethyldiethoxy-silane,
diethyldimethoxysilane, diethyldietoxysilane,
phenyltrimethoxysilane, diphenyldimethoxysilane,
phenyltriethoxysilane, and diphenyldiethoxysilane and
said modified silicone polymer is one or more of an

35 acryl-modified silicone polymer, alkyd-modified silicone
polymer, polyester acryl-modified silicone polymer,
epoxy-modified silicone polymer, amino-modified silicone
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hat the metal element or semlmetal element M in said
insulation coating other than oxygen (0), carbon (C),
hydrogen (H), nitrogen (N), sulfur (8), and fluorine (F)
is mainly silicon (Si) and said si is mainly present in a
form having an Si-O bond and that said M other than Si is
10 one or more elements selected from Li, Na, K, Mg, Ca, Cr,
Mn, Fe, Co, Ni, Cu, 2n, Y Ti, Zr, Nb, B, Al, Ge, Sn, P,
Sb, and Bi.
7. A core having a superior end face insulation as
set forth in any one of claims 1 to 6, characterized in
15 that the total weight ratio of Si, Li, Na, K, Mg, Ca, Cr,
Mn, Fe, Co, Ni, Cu, 2Zn, Y, Ti, 2Zr, Nb, B, Al, Ge, Sn, P,
Sb, and Bi with respect to the total weight of elements
in said insulation coating other than oxygen (O), carbon
(C), hydrogen (H), nitrogen (N), sulfur (S), and fluorine
20 (F) is at least 90 parts by weight and in that the weight
ratio of Si with respect to the total weight of elements
in said insulation coating other than O, C, H, N, and S
is at least 50 parts by weight.
8. A core having a superior end face insulation as
25 set forth in any one of claims 1 to 7, characterized in
that the body of said core is comprised of non-oriented
magnetic steel sheet.
9. A transformer core extremely superior in
insulation and corrosion resistance characterized by
30 having an insulation coating comprised of an organic
silicon compound on end faces and surfaces of stacked
steel sheets of a magnetic material.
10. A transformer core extremely superior in
insulation and corrosion resistance characterized by
35 having conductors at a core comprised of stacked magnetic
materials and having an insulation coating comprised of

an organic silicon compound on the surfaces of and
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12. A magnetic member for an electromagnetic
apparatus comprised of a plurality of pieces of a
magnetic material punched into substantially the same

10 shapes stacked and joined together by a silicone polymer,
said magnetic member for an electromagnetic apparatus
characterized by being joined without local application
of strain and/or stress to the pieces of the magnetic
material.

15 13. A magnetic member for an electromagnetic
apparatus as set forth in claim 12, wherein an armature
core is comprised of a plurality of divided core pieces.

14. A high temperature operating electrical
apparatus characterized by having conductors or

20 conductors and magnetic materials joined together while
securing electrical insulation between adjoining members
of the same or different type using as a solution
exhibiting the ability to mutually fasten and hold
adjoining members after being coated and dried between

25 adjoining members and having the ability to fasten and
bundle even at a high temperature of over 200°C a pure
silicone polymer comprised of a compound produced by a
hydrolysis and partial dehydration condensation reaction
of one or more organic silicon compounds expressed by

30 (R'),Si(X'),, (where n is an integer of 0 to 3, R' is an
alkyl group or phenyl group, the plurality of R' able to
be different when n = 2 or 3, X' being an alkoxy group
expressed by Cl or O(R®), where R? is an alkyl group, and
the plurality of R® able to be different when n = 0, 1,

35 or 2).

15. A method of processing a core and treating end
faces of the core to give an insulation coating
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vua/ T them, annealing or not annealing them, treating the end
faces of the core to give an insulation coating, and
5 drying and/or baking the same, said method of treating
end faces of a core to give an insulation coating
characterized by using as an insulating coating treatment
agent one or more types of a silicone resin, alkali
silicate, colloidal silica, low melting point glass frit,
10 a pure silicone polymer sol comprised of a solution
including a compound produced by a hydrolysis reaction
and dehydration condensation reaction of one or more
types of substances expressed by (R'),Si(X'),., (where n is
an integer of 0 to 3, R' is an alkyl group or phenyl
15 group, the plurality of R' able to be different when n =
2 or 3, X' being an alkoxy group expressed by Cl or
O(R*), where R? is an alkyl group, and the plurality of R?
able to be different when n = 0, 1, or 2), a modified
silicone polymer sol comprised of a solution including a
20 compound produced by a hydrolysis reaction and
dehydration condensation reaction of one or more types of
substances expressed by (R?),Si(x?),., (where n is an
integer of 0 to 3, R? is an organic functional group
other than an alkyl group or phenyl group, the plurality
25 of R® able to be different when n = 2 or 3, X? being an
alkoxy group expressed by Cl or O(R‘), where R* is an
alkyl group, and the plurality of R* able to be different
when n = 0, 1, or 2), and a mixed silicone polymer sol
comprised of a solution including a compound produced by
30 a hydrolysis reaction and dehydration condensation
reaction of one or more types of compounds expressed by
(R'),Si(X"),.,. (where n is an integer of 0 to 3, R' is an
alkyl group or phenyl group, the plurality of R' able to
be different when n = 2 or 3, X' being an alkoxy group
35 expressed by Cl or O(R?), where R® is an alkyl group, and
the plurality of R® able to be different when n = 0, 1,

or 2) and one or more types of substances expressed by
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5 or O(R'), where R‘ is an alkyl group, and the plurality
of R* able to be different when n = 0, 1, or 2) for
dipping and or spraying and/or brushing to obtain an

average film thickness after drying and/or baking of 0.5
to 20 um.

10 16. A method of treating end faces of a core to
give an insulation coating as set forth in claim 15,
characterized in that said pure silicone polymer sol is a
solution including a compound produced by a hydrolysis
reaction and partial dehydration condensation reaction of

15 one or more substances selected from tetramethoxysilane,
tetraethoxysilane, tetraisopropoxysilane,
tetrabutoxysilane, monomethyltrimethoxysilane,
monomethyltriethoxysilane, monomethyltriisopropoxysilane,
monomethyltributoxy-silane, monoethyltrimethoxysilane,

20 monoethyltriethoxy-silane, monoethyltriisopropoxysilane,
monoethyltributoxysilane, dimethyldimethoxysilane,
dimethyldiethoxysilane, diethyldimethoxysilane,
diethyldietoxysilane, phenyltrimethoxysilane,
diphenyldimethoxysilane, phenyltriethoxysilane, and

25 diphenyldiethoxysilane and in that said modified silicone
polymer sol is a solution including one or more of an
acryl-modified silicone polymer, alkyd-modified silicone
polymer, polyester acryl-modified silicone polymer,
epoxy-modified silicone polymer, amino-modified silicone

30 polymer, vinyl-modified silicone polymer, and fluorine-
modified silicone polymer.

17. A method of treating end faces of a core to
give an insulation coating as set forth in claim 15 or
16, characterized in that the metal element or semimetal

35 element M in said insulation coating other than oxygen
(0), carbon (C), hydrogen (H), nitrogen (N), sulfur (S),
and fluorine (F) is mainly silicon (Si) and said Si is
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5 18. A method of treating end faces of a core to
give an insulation coating as set forth in any one of
claims 15" to 17, characterized in that the total weight
ratio of Si, Li, Na, K, Mg, Ca, Cr, Mn, Fe, Co, Ni, Cu,
Zn, Y, Ti, 2r, Nb, B, Al, Ge, Sn, P, Sb, and Bi with

10 respect to the total weight of elements in said
insulation coating other than oxygen (0), carbon (C),
hydrogen (H), nitrogen (N), sulfur (S), and fluorine (F)
is at least 90% and in that the weight ratio of Si with
respect to the total weight of elements in said

15 insulation coating other than O, C, H, N, and S is at
least 50 wt%.

19. A method of treating end faces of a core to
give an insulation coating as set forth in any one of
claims 15 to 18, characterized by further adding to said

20 insulation coating treatment agent as a filler 0.1 to 50
parts by weight as solid content of one or more of
inorganic oxide powder particles, an inorganic oxide
colloidal substance, organic resin powder particles, and
an organic resin emulsion solution with respect to 100

25 parts by weight worth of Si0O, of pure silicone polymer
sol, modified silicone polymer sol, and/or mixed silicone
polymer sol.

20. A method of treating end faces of a core to
give an insulation coating as set forth in claim 19,

30 characterized by using as said inorganic powder particles
or colloidal substance one or more of SiO,, Al,0,, TiO,,
zr0,, and/or composites of the same having a primary
particle size of 7 to 5000 nm.

21. A method of treating end faces of a core to

35 give an insulation coating as set forth in claim 19,
characterized by using as said organic resin powder
particles or emulsion solution substance one or more
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22. A method of treating end faces of a core to
give an insulation coating as set forth in any one of
claims 15 to 21, characterized by, when treating the end
faces of the core, treating them with at least two

10 repeated coatings interspersed with drying at room
temperature to 300°C for at least 30 seconds.

23. A method of treating end faces of a core to
give an insulation coating as set forth in any one of
claims 15 to 22, characterized by, when giving repeated

15 coatings, coating an insulating coating agent to which
the filler set forth in any one of claims 19 to 20 is
added and blended by at least one coating treatment to
obtain a thickness after drying of the layer including

said filler of 0.2 to 10 pum and coating an insulation

20 coating agent to which a filler is not added and blended
in at least the final coating treatment to obtain an
average film thickness of the total insulation coating
agent of 0.5 to 20 um.

24. A method of treating end faces of a core to
25 give an insulation coating as set forth in any one of
claims 15 to 23, characterized in that said core is
comprised of non-oriented magnetic steel sheet.
25. A method of production of a transformer core
extremely superior in insulation and corrosion resistance
30 characterized by coating the end faces or surface of a
transformer core comprised of a stack of magnetic
materials with an organic silicon compound and drying it
to form an insulation coating.
26. A method of production of a transformer core
35 extremely superior in insulation and corrosion resistance
characterized by stacking magnetic materials, attaching
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as set forth in claims 25 to 26, characterized in that

the coated and dried insulation coating has an average
film thickness of 2 to 100 um and a breakdown voltage of

at least 30V.

10 28. A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in any one of claims 25 to 27, characterized
by using as the organic silicon compound a heat curing
type compound.

15 29. A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in any one of claims 25 to 28, characterized
by performing the coating and drying treatment one or
more times by at least one method of dipping, spraying,

20 and brushing using as the organic silicon compound one or
more types of treatment agents obtained by preparing a
silane expressed by the general formulas; (R').Si(X'),.
(where n is an integer of 0 to 3, R is an alkyl group or
phenyl group, the plurality of R' able to be different

25 when n = 2 or 3, X' being an alkoxy group expressed by Cl
or O(R?), where R® is an alkyl group, and the plurality
of R? able to be different when n = 0, 1, or 2).

30. A method of production of a transformer core
extremely superior in insulation and corrosion resistance

30 as set forth in claim 29, characterized in that the
organic silicon compound contains at least 50% of one or
more types of substances expressed by (R'),Si(X'),.., (where
n is an integer of 0 to 3, R' is an alkyl group or phenyl
group, the plurality of R' able to be different when n =

35 2 or 3, X' being an alkoxy group expressed by Cl or
O(R?), where R?® is an alkyl group, and the plurality of R®
able to be different when n = 0, 1, or 2).
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colloidal substance 0.1 to 50 parts by weight of one or
more of sio,, Al,0,, TiO,, 2r0,, and/or composites of the
same with respect to 100 parts by weight worth of SiO,
contained in the organic silicon compound as an additive.

32. A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in any one of claims 25 to 31, characterized
in that a drying temperature of the organic silicon
compound is not more than 200°C.

33. A simple method of bundling magnetic members
for an electromagnetic apparatus comprised of a plurality
of pieces of a magnetic material, said bundling method of
a magnetic member for an electromagnetic apparatus
characterized by arranging and assembling said plurality
of pieces of magnetic material, then coating a solution
exhibiting an ability for bundling pieces of magnetic
material by drying or dipping them into the solution,
then drying to join them together.

34. A simple bundling method of a magnetic member
for an electromagnetic apparatus characterized by
stacking a plurality of pieces of magnetic material
punched to substantially the same shapes, then coating a
solution exhibiting an ability for bundling pieces of
magnetic material by drying or dipping them into the
solution, then drying to join them together.

35. A simple bundling method of a magnetic member
for an electromagnetic apparatus as set forth in claim 33
or 34, characterized by using as a solution exhibiting
the ability to bundle pieces of magnetic materials
together by drying a solution mainly comprised of at
least one type of a pure silicone polymer and modified
silicone polymer.

36. A simple bundling method of a magnetic member
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be different when n = 2 or 3, X' being an alkoxy group
expressed by Cl or O(R?), where R® is an alkyl group, and

10 the plurality of R® able to be different when n = 0, 1,
or 2).

37. A simple bundling method of a magnetic member
for an electromagnetic apparatus as set forth in any one
of claims 33 to 35, characterized by using as said

15 modified silicone polymer one or more of an acryl-
modified silicone polymer, alkyd-modified silicone
polymer, polyester acryl-modified silicone polymer,
epoxy-modified silicone polymer, amino-modified silicone
polymer, vinyl-modified silicone polymer, and fluorine-

20 modified silicone polymer.

38. A method of production of a high temperature
operating electrical apparatus as set forth in any one of
claims 28 to 42, characterized by using as a solution
exhibiting the ability to mutually fasten and hold

25 adjoining members after being coated and dried between
adjoining members and having the ability to fasten and
bundle them even at a high temperature of over 200°C a
pure silicone polymer comprised of a compound produced by
a hydrolysis and partial dehydration condensation

30 reaction of one or more organic silicon compounds
expressed by (R'),Si(X'),., (where n is an integer of 0 to
3, R' is an alkyl group or phenyl group, the plurality of
R' able to be different when n = 2 or 3, X' being an
alkoxy group expressed by Cl or O(R?), where R® is an

35 alkyl group, and the plurality of R? able to be different
when n = 0, 1, or 2), coating said solution on conductors
or conductors and magnetic materials or dipping the
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conductors or conductors and magnetic materials in said
solution, then drying to join together the conductors or
conductors and magnetic materials while securing
electrical insulation between adjoining members of the
same or different type.

39. A method of production of a high temperature
operating electrical apparatus as set forth in claim 38,
characterized by using a pure silicone polymer comprised
of an organic silicon compound expressed by (R*).Si(X%),..
(where n is an integer of 0 to 3, R’ is an alkyl group or
phenyl group, the plurality of R! able to be different
when n = 2 or 3, X' being an alkoxy group expressed by Cl
or O(R?), where R® is an alkyl group, and the plurality
of R?® able to be different when n = 0, 1, or 2),
containing at least a 80% of at least an n = 0, 1 organic
silicon compound and having a ratio of composition of an
organic silicon compound of n = 0 and an organic silicon
compound of n = 1 of 1:20 to 4:1.

40. A method of production of a high temperature
operating electrical apparatus as set forth in any one of
claim 38 or 39, characterized by using as a pure silicone
polymer (compound) a heat curing type pure silicone
polymer.

41. A method of production of a high temperature
operating electrical apparatus as set forth in any one of
claims 38 to 40, characterized by adding as an additive
to the pure silicone polymer 0.1 to 10 parts by weight of
one or more of Si0,, Al,0,, and TiO, having a primary
particle size of 7 to 5,000 nm.

42, A method of production of a high temperature
operating electrical apparatus as set forth in any one of
claims 38 to 41, characterized in that the thickness

after drying is 2 to 100 pm.
43. A method of production of a high temperature
operating electrical apparatus as set forth in any one of

claims 38 to 42, characterized in that the drying
temperature is not more than 200°C.



