13 February 2006 - 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 COATI NG 5

TECHNI CAL FI ELD The present invention relates to a core géygqg B 6faces
caused by cutting, punching, etc. the core in the proce i Ef ucing a
core using magnetic steel sheet, treated to be covered by an insulation
coating extrenely 10 superior in i nsul afi én; adhesi veness, corrosion

resi stance, etc. and a nethod of insulation treatnent for the same.
Further, the present invention relategEg gfg el ectrical apparatuses
on which silicone conmpounds havi ng coated and deposited so
as to inprove the properties and prevent short- CIrCUItS and a net hod of
mwmﬂmofH@ﬁ%ﬂﬁb@ﬁﬁ@@@mmeMﬂwmemmew

appar atus and nethod of production of the 20 Here, t tran fornmer"

transformer in the threadcaenserob a staflonér§ué;baréFE§abF6dEE;d by

st acki ng or mﬁnding netic naterial _a udin i q cy
band used for changlﬁﬁ §9§8FP§génv?H§l§g Q%éggé%lgbn%tgorg Herdclﬁs&jlgzr%lented
magnetic steel fslkest,, canendobwenu@dlnagneunchsneelesheetheaﬁgrphénsthétal
permal | oy, and 9%@%3skB?WEEEBBE1H89QeEbEeWEEQﬁbahégﬂé¥k895tééirQHBQBet'Sn1

used for Iarge si ze I -sized _transforners ART_ when
usi ng non- ori efEE@tREgKEt Pe SPNErednby¥t aPoinaulAbLior EBRELRP §¥5¥?Bﬁ$¥y
appaLatU§o thes@@éleg EﬁdanMéa&hbhtlBQhésﬂEgﬂebBQ SbgﬁbSShﬁet coi
punching it into redeterm.ned_s tackin e of
35 these shape§esﬁ%§ﬁngﬁanﬁ ﬁg Pﬂgn1b?eﬁ§P m%,gn Pg%ﬁbsﬁ Ep%ggﬂeﬁeggﬁg

cl anpi ng, nol ditihg, skeedi ng, etc. In the case of using a transforner core

made of a grain-orlﬁgggge}S EﬁQrE§E e890§nve3t§550£51§@ésSﬁgeé éBE@tegthe

strip coil is slitt into a predeterm ned sha e
thereafter theSdecsKafad SRBAEFS HPBSfSBrWEb?EdS%Blg?%%k%ﬁmEB?% ﬁ%h%@

core. Tremsforpgers 5aﬁaslaoaeuehhudthépesiy@esSOSaé)t&@impyoﬂedtMQ}suzed to
| ar ge-si zed "stacked
propérties and prevent short-circuits and a method of
production of the same and to a high temperature

operating electrical apparatus and method of production

=

of the same.

20 Here, the "transformer" is an electrical apparatuses
which are motor core, generator and transformer in the
broad sense of a stationary apparatus produced by
stacking or winding a magnhetic material and including a
high frequency band used for changing a voltage. The

25 "magnetic material" means oriented magnetic steel sheet,
non-oriented magnetic steel sheet, amorphous metal,
permalloy, and other known soft magnetic materials having
ferromagnetism used for large-sized to small-sized
transformers.

30 BACKGROUND ART

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



transforners” having oriented nagnetic steel sheet stacked to forma core
2) Small-sized "wound transfornmers” having oriented magnetic steel sheet
or anorphous netal wound to forma 10 core 3) "Snall-si mers"

i ncluding swtching power source attachnents attached t@gﬁa%pb]%%a?g?g@ées
having mainly non-oriented nmagnetic steel sheet, oriented magnetic steel
sheet, anorphous netal, and pernall oy as £5 st acked and wound cores (E
cores etc.) Medium and | arge-sized transformers called "stacked

t ransforners” ré{%%'zliﬁg‘:: tss[ltgegsf UL S L{:Sn%d é'tnrila tc_rd'aﬂhi@ s MAHderge cut or

substations a ati'ons to 1 nternmedi ate. substatjons. are

Th
produced by stpokimed 20ty i emreishepiines fhede s § tteéniqbeste%em by

bol ts and nut s, i, ORI ALs (ARE Olbd fodiRepasrae AMRDldoxp @5r waarmd shi ng
and attachi ng w ndrngs. Sma [

| I-sized transforners t‘i}al IeeciC " vgsu,nd
transfornmers” cefe)Traes E0mMeTs| R (FuFT W et SHt® poker: di stri bution
25 use pgsi tioned doyngi{ee médiumi-esimet ate lsuhst-atized. " strgked e
assenbl ed by winding slit oriented magneti : Shegle pngh &or phous
netal to a pretEd s HPHRGE S| z%?”%%a%ﬁ%%drﬂcsn}ﬁrﬁe?nlést Fain anneal i ng, again
shapi ng, then syatkedgtsofcustarsor80 The El cores and ot her small-sized

transforners attac?gd 191 el €L Calo P AdnSESridrsd) RadeinPtodientet to
oriented magnetic s e? s%e d i i

; et and may al so use non-_ ori entcgdto"%'ac st eel
sheet. They armagoehbd syeeltshegt oF HRIRAY (PREThSNUID TP edet ermi ned
si zes, tieen 35.gtgcking. Sometines they are al so produced by wi nding. Note

that the above distinctions are peculiar.t p edy LM A4 s,
particularly in Eur%be,STﬁi}éSi§g§e5¥%%?@mgﬁﬁ%§fﬁ??%ﬁgégglg%sifica i on of
2). This is copsider sduacemattachngrtof attRchedss? faRRATHHIGS HGYing

transforners basi.cillfltﬁogggpkgnyégﬁ%?ﬁgﬂ@ steel spdbee] ofiambsphous net al

as the‘nateriawafg ecorein er to secure effigieng¥.lfg?q£%these,
magneti c sheel msppetifsspeeliucheehy ARPERIARKSMLEAThe®tF B T HIA n 1 he
steel makay's i sgnokpRl hiaCobhad cbees pheetonés aetdipkness of 0.20 nmto

0.70 mm  Thi it into th i . .
t he necessaL§ :Zn;thgdgﬁﬂgcﬁPgiﬂ$g8$%§£¥?¥%g#§%?§£§£6§g e

transformers" of 1) are transformers used in ultra-high
voltage substations and primary substations to
intermediate substations. They are produced by stacking

20 oriented magnetic steel sheet and fastening them by bolts
and nuts or special tape or if necessary annealing or

varnishing and attaching windings.
small-sized transformers called rwound transformers”

of 2) are small-sized transformers for power distribution

25 use positioned downstream of intermediate substations.
They are assembled by winding slit oriented magnetic
steel sheet and amorphous metal to a predetermined size,
shaping this, then strain annealing, again shaping, then
winding conductors.

30 The EI cores and other small-sized transformers
attached to electrical apparatuses of 3) are not limited
to oriented magnetic steel sheet and may also use non-
oriented magnetic steel sheet. They are formed by cutting
or punching the sheet to predetermined sizes, then

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



The surface of magnetic steel sheet is normally treated to give it an
insulation coating. Varnishing and bluing are performed with the purpose
of inmproving the 15 corrosion resistance and insul ati on gf aces of
the core (surfaces formed by punching, cutting, etc.) Tﬁgf%%ﬁgrgagog
insulation coating of magnetic steel sheet,used in this way has an effect
on the corrosion resistance, punchability, weldability, and insulation. In
particular, 20 much research regarding inprovenent of the insulation has

been perfornmedd remdhesyi Vool tHn Q;ff iampr e ing it ordNiddrdld e hefiveen

steel sheets at thgﬁé QﬁéOf stap SO as to suppress an increase in iron
| oss due to edtff?e r ?%Eiﬁl 19 Jpast, as the insulation coating

agent for the surf;abb mazssﬁe}mafm&iasmamrygammﬂwpmecmatgn@g:mgemeelhave
been used in g arain; rﬁé‘é er?’ou4 ‘?&ettrélc%s S %e'mavce'lreﬁ.ltzT 9 3 19r.0ani ¢
type, organic tType, i norgani c- organic pe coating agents
have beeh usedblidﬁl?,ozmcﬁﬂwneerﬁfefdweﬂ@mi cal steel sheet in accordance with
the application of Mﬁ%x&rtk%@c%a‘%eﬁ% Rl etfediedls grenivtlednts

insulation filmis required for a grain- aoriented el ectrical steeF sheet

because for st e?‘?‘%%l“?&}]ﬁﬁs f ot d iA) AP dedondhey steSLyetarsi 28t i on

?lnneal ing on %ﬁﬁwﬁurdm%o dsgsoﬂéa %ttﬁtgzlt Steel tidknhkeselodr @ .29aim to
atteni ng treatyyent at : one tao cQi tQ renove
Strese, 1n addalomm e TP Eor i S ohs e ey 605 10l SEER cal st cel
sheet ha$ a cmu:l'enatﬂua:|mqnxtéreemeqﬂssamyorlelnmsarcmdmgttetlm:ostthal n by
filmtensioning eff ect,e5 As mentioned above, an organic type coating agent
as the |nsulat|on coatlng is not suitable for a grain-oriented_5

el ectrical steel sHd#& Sqqf%ﬁﬁuﬁ@ﬂmagﬂ¢q1ﬁoﬁ§§ﬁﬂcS%Vﬁé iGoaPrAGLil¥ superi or
in heat resistaeaandtowtidadiild tan inkul atibar b@ratlmgpuvehabghuhy akl the

ot her hand, a argani ¢ coat er unch

adhe3|venesslﬁﬁﬂ é%ﬁ%ﬁﬂ(ﬂ 5#?¢h%f“?§§l§b§n?@rgﬁ WéPEgé”FPPytth recent
years, 16 eI|mqnﬂnsndnanﬁﬁxaﬂ&nqaﬁanﬁhenswdgtaonpoflthelBodgéacesooganlc
type coatings saQ ¢l (f‘éﬁyé%!ctesp%rofrﬂ{e@% tF*aﬁE %Et BGtTtWH ha&%cc?m?hé“t o

general use. Wth only the insulation co e tinme’ of
produci ng tkma%HQﬁﬁc%ﬂﬁﬁﬁP1%?%H@v€Patﬂﬁ€ o5 WﬁgﬂFﬁﬁFoﬁtﬁééoﬁﬁ§an§E?ﬂ|C|ent
or, in the cas.ex afhig Ii}ﬂ.:iyudia@ag aaxn e&rmeal bﬁgtabeportrbelbnsuéeiseandepps

ConSIderany, %&Hh? \n weld 1 1t&qsgk Eggugeglon In particular,
20 much research regarding improvement of the insulation has

been performed from the viewpoint of improving the
insulation between steel sheets at ﬁhe time of stacking
SO as to suppress an increase in iron loss due to eddy
current loss.

25 In the past, as the insulation coating agent for the
surface of steel sheet, an organic type coating agent
have been used in a grain-oriented electrical steel
sheet, and an inorganic type, organic type, and composite
inorganic-organic type coating agents have been used in

30 non-oriented electrical steel sheet in accordance with
the application of use or objective. An excellent heat
resistant insulation film is required for a grain-
oriented electrical steel sheet because forsterite film
formed during secondary recrystallization 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



necessary. In particular, in recent years, it has been 20 discovered that
the insulation at the end faces of the core fornmed by punching or cutting
has a |l arge effect on the core efficiency. There has b Li Sl mand
for developnment of an industrially superior technique ?‘g&ebt”f! e’ggpﬁ% t he
end faces of cores. Wth the nethod of 25 insulation treatnment of the end
faces of cores used generally in the past’, "however, while considerably
effective for inprovenent of the corrosion resistance or insulation, the
adhesi veness, coating strength, .an i_nsul atiQn 423\ 1keempriosiehfene et . 30
For exanpl e, BABGF ¥l o%‘ﬁ%-‘lr ésg’tﬁe&s hla% %o%tron insul ation and c%&rfo%iton

resi stance, bufpgd Stoddfaid aragrettaly ISt iandygifddd Hed§ 103 % féndous cost
increases in the heat treatiEnl steRyrdaHildh@lype certtienry alyyeren asr e C
conpound or a A%é“%?h?r%%g?bnprl’s.eé{srmﬁdrfl y. of ye?nrfo‘rggani Cra%'ﬂﬁ%%ée%
effective in iisswmtioghtodoynddrs Ao Hdd¥®ardCE @ GMsulation, but is
insufficient for adhesiveness: $iasdngrlddrabralar preGoBrgasist rieiRf h,

insulatién, and heat resistance. I n particular DRlem 81 wagy,
wetability neapeathag & eBWPFGiOr TThrHe ir;lggsaﬁsstar&edc%ﬁia?{ed as pre-treatnent.

Further, for hgat ;ifesisbante msnakedbility s Qs WS ARhEH & %he process

5 of formation of the corg.inc F N i easd 1 g yoranddt her  heat
t reat nent . Fur?ﬁg??l?rgﬁ?ﬁﬁ%g %% pﬁﬁ%i at e oﬁﬂgnother | nor gani c- type

i nsul ati on coahilhgsivekessy caabehrieylohr famedt y"bees%fnansée)ém organi c type
coat | ”g’zpor equi rSidBB%llg%H?ﬁ: PBOénanfed egyi t@se higinaenpdratdeteelSiHy. I n
5

coati ng performance a , there are the proble teoddi C&sté Ng 1S
difficult, t hetaéhé‘s’Pveﬁ@?s'EOFétﬁob?‘?rg?‘lrélcT%s%%i i onhg%act:? ng ]g%? aches due

to anneal i ng, eLCexhhBSe pPEEOEmantehowewhem wheyLHP dbABHECIPRNEHR
vi ewpoi nt of 15 the ﬁprk en Légngggt @?9 effhchensy evdtingthermed at
%ﬁ , _pheno I 1

i nprovement i s988&FRed SRur _ resin lamnates, silicopg resin
| ami nates, nol ded pheeobippuddecsngahie of kel s§REREL i LOWFERT h Thsul ati ng

mat eri al f%ar e u?]%gll%'iiogsgg%aég, 1yt £ 29ci beseons einmotheoaa®d dfrectly on

the end faces the "cores, but_are wound adher f jpbhshed products
and thereforei®&dwdﬂn9ré@eﬁPnHP$b§9i%Q?B$u€é?igﬁgﬁggt?%nbﬂrrg etc. of the

end faces. considerably, so varnishing or other insulation beccme

necessary.
In particular, in recent years, it has been
ed that the insulation at the end faces of the
e effect on

20 discover
core formed by punching or cutting has a larg

the core efficiency. There has been rising demand for

f an industrially superior technique for
Wwith the method of

of cores used

development o
treating the end faces of cores.
25 insulation treatment of the end faces
generally in the past, however, while considerably

effective for improvement of the corrosion resistance or

insulation, the adhesiveness, coating strength, and

insulation have been insufficient.

30 For example, bluing not only results in poor

insulation and corrosion resistance, but also inferior

stability and gives rise to tremendous cost increases 1

the heat treatment step.
Further, treatment by an organic compound or a

35 varnish comprised mainly of an organic compound 18

effective in its own right for corrosion resistance and

insulation, but is insufficient for adhesiveness, coating



Further, in recent years, transfornmers using 25 anorphous netal as the

mat erial of the cores have also been produced, but in the production of
the transformers, due to the "weak stiffness", at the t| X 86
insertion (lacing)", tenporary fastening is perforned duéﬂg?éu?%é ?earing"

of the anorphous foil. Measures for 30 prevention of this "tearing" are
necessary. The cores of the conpleted tTahsTorners are mai nly di pped in
oi I, but the tenporary fastenlng and fixing solution used for prevention

of this "tearlngée ggkres o*?gl ?ISéﬁ@CﬁéatT¥5g$%@gﬁténhfﬁEﬁérfiﬂﬁléﬁjOnS

on the propert? i he™vi ewpor nt wor k efficiency_and | abor
heal th. As eIeﬁérpsablempafapuseswetﬁh¢blﬁYémﬁﬁﬁ%r%hata%%%%?b?g or

generators, {1auslol RS, T PACLPESA 200pPkDeredndiobl UpLyLODp fob heat

electronagnetlg apparatuses or_heaters ‘etc. Elect net a ses
are general |y cempstsageoss ¢ohHucEpis FHruksiiah ga@%?r%ﬁ? gp@g@@y
”Hgnet'cd§'rcubk fB?ﬁa€§5ﬁybEQtH§9@QfeClﬁéhﬁde§ Al bt gem adbenas bing LP¥ ent
i s passe throu% conductors to achieve a high output of the

el ect romagneti € Bﬁﬁahﬁ?ﬁstr?? BeRhrge current is passed through the
conductors, however rutbhregpntdnesomentrby pehophes be pat@RPEP8Tare heat ed,

t he electrlcal .10 |nsula dggggiﬁ orlﬂﬁgngfégtﬁaherbgls is
destroyed, and BP58?5%§ a EGQP%E ggggﬁln g t uses.

p
The magnetic cpmganu0usegeaa@6r§e§h6r9ékég R%B? C%%Fé%guS58q3%£e§t§% s of
nmagnet i c, gt eel sheetenkOhndlochndbsnyighetehpekaturerérytnbki by, wel di ng,

bolting, etc. are frequently used. Wth.,calking. a C a
short - C|rCU|tsC@@é&PQbBﬁﬁégﬁmPﬁgesPﬁcwgﬁi'Ighegg Q€$mﬁhgcgggg}§g§|%ﬁé€

short-circuiti pgiek ceating ipr ddfi€eduand sher agheaiveBeser £6r RAAEe RSt he
apparatus 20 g Cag%&ggnT@85%§95ede%QHFEb”Bée”Ebthﬁegllbgndeﬂg i Shessed
e

for the bundlind? magnet rc steel sheets | din tbo di ng,
however, use apraohlghttéﬁgéraﬁdr@apg PEePlBBESEFPR. EPR glﬁggPéP g

heat i ng ggenenkﬂéswEQ§t%B@qr@ﬂﬁenESahasukaiedebyyaanerﬁurther ot her nenber
abl e to breakdown a hi erature. This fastening is partial. Tinme and
| abor are reqwhmﬂfqﬁﬁmepﬁelégggﬁﬁFﬁdprocess and soneti nes noise_ and

vi brati on become prghlremerjuehtaciheepant LaminpsesenthadicAPEhTBEABI ng et c.

conplete faStewg%inS%es, molded phenol products, and other synthetic
resin insulating materials are used as insulators, but
20 these are not coated directly on the end faces of the
cores, but are wound or adhered as finished products and
therefore cannot prevent drops in insulation due to burrs
etc., of the end faces.
Further, in recent years, transformers using
25 amorphous metal as the material of the cores have also
been produced, but in the production of the transformers,
due to the "weak stiffness", at the time of "core
insertion (lacing)", temporary fastening is performed due
to the "tearing" of the amorphous foil. Measures for
30 prevention of this "tearing” are necessary. The cores of
the completed transformers are mainly dipped in oil, but
the temporary fastening and fixing solution used for
prevention of this "tearing" requires oil resistance.
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




30 possible. If insulation could be secured, the process would becone
sinple and automati on woul d al so becone possible, but at the present tine,

there is no nmethod of bonding able to be used at a hig Egyera%pgg.
DI SCLOSURE OF | NVENTI ON 35 An object of the present mver?’t oY provi de
an extrenely fast and easy coating for cog/erl ng end faces as. new
technology for treating the end faces of a core to 13 February 2006 - 7
give an insulating coating taking the place of conventional varnishing,

bl uing, and othescheahadfesldetpdriuesd® dhendAcdrd here, are many probl ens
in the adhesiveness, insulation, corrosion resistance, heat . resistance,

and wor k efflc?%ﬁ%?rﬁma%%ﬁ?%%Lﬁ%@?%ﬁ??ﬁﬁﬁ|§ﬁf Qﬁﬁ%ﬁa¥ﬁﬁuqﬁﬁﬂFﬂ§ﬁﬁh%§ht|onal
treatnent to géyedadtor®stbntdmnr e i ngbasatt emdldinkggeadh o agidaahing to
10 i nprove the rro J|:on re |srg nce denSU| ation of end faces of cores.
Anot her obj ect %Jrré%e RITRVERtT O s to provi de an el ectri cal

appar at u® and rret ho@l birge cumtnioref cfuntwitsdire masddd ndopeghattilen at a

hi gh tenperat utgnalocStd I%egét}??{clg{ oépjrgal h qugé}gt Ry invention is to

provi de a nmenber for an al apparat us presse in electrical
short-circui t SSEPRIESPTRIRC Y ARBAH FH-Ushc ddhParkALae Kidanty hdeasidoved in

surface and a tisiopge s shdicdueng) ingdvar | RS F3TdE dre & core having
a superior end fac |Q%PIat|on characterlzgf 5ﬁ1th t end faces of the core
are treated tREGIRACHT TR Bh Tadl t hi ckness of

at | eastl00.5 id@ﬂlmmr‘m‘rltﬂw (Irfndaicﬂcaastor 3G guieXhiaf rratsaﬁmacimetscorrpound

converted to S 2)a er E§HI At as
set forth in (1 gtr%élct eﬁr%i ;&fﬁ iar}%lgsrﬁasg\?lerfg%retes{%qﬁ{ %‘*n ness o r}sal d
i nsul ati ng coa‘fle?\gaE’%araEttqse%%'t 2 - 100 um and a breakdown voltage is at

| east 30V. (3) A come.c_- h@a@rrhg:la: giperdal wid faa(‘e%rien%%'datyidklé .a%10s30 set
forth in (1) or { racter|z§gi Ebthat ai d |ng oating has a
heat resistance’ ?163%8 i 1ﬁo&Fe ?AF R Edr C’ﬁavmg a
superiofiSend fraoedlirsultdte ca‘tae:.skedse:torreor tcta likd ngny werleiofy,( bplitdn@3) ,

characterized dg. thate &% 13) 'ds%@evﬁ%%p%%ﬁilna %P@r L2d d ‘:‘Lﬁ%“ ng
conpri sed of one or nore types of | i cone resin, K dat e,
February 2006 electrical short- c1rcu1ts occur between the stacked

layers. With AC excitation, a short-circuiting current is
produced and a drop in the performance of the apparatus

20 is caused. Therefore, sometimes molding or bonding is
used for the bundling between magnetic steel sheets. With
molding or bonding, however, use at a high temperature is
not possible.

In a heater, the heating element is fastened and

25 insulated by a ceramic or other member able to breakdown
a high temperature. This fastening is partial. Time and
labor are required for the assembly process and sometimes
noise and vibration become problems due to the partial
fastening. With bonding etc., complete fastening is

30 possible. If insulation could be secured, the process
would become simple and automation would also become
possible, but at the present time, there is no method of
bonding able to be used at a high temperature.

DISCLOSURE OF INVENTION

35 An object of the present invention is to provide an
extremely fast and easy ccating for covering end faces as
new technology for treating the end faces of a core to



7A colloidal silica, low nelting point glass frit, a pure silicone polyner
conprised of a conpound produced by a 13 February 2006 - 8 hydrolysis
reaction and dehydrati on condensati on reaction of one qr re téB@é of
subst ances expressed by (R1).Si(x'),_. (where nis an iﬁt%&é‘r‘a% to 3,
R is an al kyl group or phenyl group, the plurality of R able to 5 be
different when n = 2 or 3, X being d (chtotine) or an al koxy group
expressed by (R2), where R2 is an al kyl group, and the plurality of R2
able to be different when n =0, 1, or 2), a nodified silicone polyner
conprised of a conmpound produced by a hydrolysis reaction and 10
dehydrati on condensation reaction of one or nore types of substances
expressed by (R)nSivex2ndinsg e Bciaﬁi@]{ﬂ cding9ef0f: .49 3. R3 is an
organi ¢ functional.grRuR; Qépevr A haﬁ.an pr%' group o pqnenyl group, the
plurality of R able to pe di frerant dn ngipapf athep Hesitngrehtidnt
(chlorine) or an &%o%§ §ReUER®XFheseedr bynDyRErobMbes ein Rhal s an al kyl
group, and the pl wdileistiyenésfR4 ialdleat Oope i n nn=20, 1, or
and a mixed silicqng;spQlyMer, Clroduged af%;adyt%/o%%%ﬁyé?%ﬂreceaél&ei'oge%d
dehydration condensation feact] Sh-6f ¢bhEFiFnCHoPé 2y psudfatdenpooadsn@0
expressed by (R )@Sitex1Paking vitkecenmensiaml niregeneof b tQve3anR 1S an
al kyl group or phemghlgtoop,cdadi@ngl HEgdd toh %fluéﬁ% g%q’atr%.b .di fferent when
y

n =2 or 3, 1¥1 bei;p [ OUp expresse 1 or f’ )“? Where R2 i's
an al kyl group, én%r?ﬂg %}é(ura i ;51185 ?&"p%aéc?oaﬁ% NAflacaan 26 swen n =

0, 1, or 2) and orfécEp Fbrecagppes of substances expressed by
(R3) nSi (x2)4_, (where Bnbthein obAbegess ofnd ,iQ 5,80 organic
functional group %Bg;déhﬁ?ea%cglrkgél roggtgfegﬁeﬁ%eng;rlgﬂp}sth% pl ural i ty
of R3 able to be differen en Rt tugoapdinfihed afkoxydurioign 30
eR?<pr glsse? b)ééCId_ ?ffOF%)m@PQb%m@ somaa|i§§| a?ra)ugg,ghalﬂdmﬁbh@t@éé{r ality of

able to i fferenst RnBthed, oBjectObritn or; aving a superi or
end face insul ati BRoBSde saetmefm%}hfi n 3(4), ctgar_%c@eerl zngdl?‘ﬁe?ﬁb‘f sHl &Opure
35 silicone polyner 1s a conpound Whet® GREhifberaRFRIeaRBORUPRL @R ERd N t he
R and R2 al kyl grBupsefisisel Abeettdiamwud tsaadd psadiseednlysarhygr ol ysis
reaction and part eatod@aryabiguatia 2005 a‘nd9iﬁlﬁ?é!gé@tiinogu%%ggngﬁ ié)n reaction
of one or more simple method of bundling for the same.

20

2),

(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

thickness of at least 0.5 - 100 um comprised of at least

30 wt% of a silicone compound converted to Sio,.
25 (2) A core having a superior end face insulation as
set forth in (1), characterized in that an average film

thickness of said insulating coating is at least 2 - 100
um and a breakdown voltage is at least 30V,
(3) A core having a superior end face insulation as

set forth in (1) or (2), characterized in that said

insulating coating has a heat resistance in air of at
least 400°C x 1 hour.

30

(4) A core having a superior end face insulation as
set forth in any one of (1) to (3), characterized in that
said silicone compound is a dried coating comprised of
one or more types of a silicone resin, alkali silicate,

35



subst ances sel ected fromtetranet hoxysilane, tetraethoxysilane,

t et rai sopropoxysi |l ane, tetrabutoxysilane, nononethyltrinethoxysilane, 5
nononet hyl tri et hoxysi | ane, nononet hyltriiso- propoxysi

nmonomet hyl tri but oxysi | ane, nonoet hyl tri net hoxysil ane, qa%%bnﬁﬁy2006
nonoet hyl tri et hoxysi | ane, nonoethyltriisopropoxysil ane,

nonoet hyl t ri but oxy-si | ane, di net hyl di met hoxysi | ane,

di et hyl di et hoxy-sil ane, 10 di et hyl di met hoxysi |l ane, di et hyl di et oxysi | ane,
phenyl tri met hoxysi | ane, di phenyl di met hoxysil ane, phenyltriethoxysil ane,
and di phenyl di et hoxysil ane and said nodified silicone polyner is one or
nore of an acryl-nodified silicone polynex, al kyd-nodified silicone 15

pol ymer, polyester acryl-nodified silicone polyner, epoxy-nodified
silicone polyner, am no-nodified silicone polyner, vinyl-nodified silicone
pol ymer, and fluorjngr qujngd siljcone polyner. (6) A core having a
superior end face | 'nlsu?laai of1a3C2 20 Welelbiah poirenglene Ofifl)a park5),
characterized in t#a hﬂvhepnéymérehﬁﬁﬁﬁhe@roﬁeﬁhﬁﬁ%% I in said

i nsul ati on coating other than oxygen (0), carbon ( )P”Shgggégﬁgﬁ P&)?
nitrogen (N), sulfur (S), and fluorine (F) is mainly silicon (Si) and said
Si is mainly present in a 25 formhaving an Si-0 bond and that said M other
than Si is one or nore elenments selected fromLi, Na, K M, Ca, C, M,
Fe, Co, N, Cu, Zn, Y Ti, Zr, Nb, B, Al, G, Sn, P, Sh, and Bi. (7) A core
having a superior end face insulation as 30 set forth in any one of (1) to
(6), characterized in that the total weight ratio of Si, Li, Na, K M,

Ca, &, M, Fe, Co, Ni, Cu, Zn, Y, Ti, Zr, No, B, Al, G, Sn, P, Sh, and
Bi with respect to the total weight of elenents in said insulation coating
ot her than oxygen (0), carbon 35 (C), hydrogen (H), nitrogen (N), sulfur
(S), and fluorine (F) is at least 90 parts by weight and in that the
weight ratio of Si with respect to the total weight of elenents 13
February 2006 - 10 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 set forth in any one of (1) to (7), characterized in that 5
the body of said core is conprised of non-oriented nagnetic steel sheet.
(9) A transformer core extrenmely superior in



i nsul ation and corrosion resistance characterized by having an insulation
coating conprised of a pure silicone 10 polyner on end faces and surfaces
of stacked steel sheets of a magnetic material. (10) A é sfor g COre
extrenely superior in insulation and corrosion resi stan éag erlzed by
havi ng conductors at a core conprised of stacked magnetic 15 materials and
havi ng an insulation coating conprised of a pure silicone polyner on the
surfaces of and between the magnetic mat et itals and conductors. (11) A
transfornmer core extrenely superior in insulation and corrosion resistance

as set forth in (gl)Ydl@(D}'BiS(ﬂ@(}tl@lﬂaéagt@éﬂmtllgnt paLadhe dnsul ation

coating has an aveyraggefilm kness f Q.5 to 100 mand & Br ERAOHR"
vol tage of at |east 30\8/ %J’g ? %Weﬁo?xaﬁeﬁ%fbth}’onagnetlc

appar at us conpri séd bﬁléxp’leur é‘r’h%&e GT isi @cesnoégexr 2F mR@Bet| crmakegj al

punched into substahylabtyup he paeRy1 SHARES g%@cbg rgpl%}o%ngg together by
a silicone pglynel, d§§£gré;&gn%tl c_nenber for ﬁé’r at us
characteri zed by being | oi ned Wt h8ut dBéI*aﬁbl?%%ﬂﬁ &3 féﬁlgthﬁchand/or

stress to the pief8s? ¥°¥méﬁﬁ%@héﬁpce$ﬂuhamenuaf1,@&@%eAgﬁqgn%glglgypber

for an el ectromagmgebug, aa&pad]@t w3uagl Se} d‘forRth bk (12 })e \é\hgﬁel n an ar mat ur e
core is conprised oan rallty of dj'vided core pieces
tenperature operating el ect i édr @380 ﬁ&élﬁﬁ%ﬁ déﬁ]emeZeQOtoyrha@/d rtgf

conductors or coftdbefRRE hirdodugaet hic ardiverbaysi§ ot ilopgghher while
securing el @tri cakhydsad iatn @6nbehM@@ﬂnﬁQk9b@h8€ SEHES .13 Februar 5006 -

11 of the sane og,gdi t u $. a solution &Xhi'BFt
ability to nutuallgafgéﬁgﬁpaﬁ8¥ﬁ d§lﬁg(31h@ﬁéxdbﬁbéWBGE#t@ﬁmb@mng coat ed

and dried between* "t Mitnd wenber®’ andahaviqupicheuabtibiyr tRJugsten and 5

bundl e even at a btigdr tenpesat B Ry Pf G QNES go ure siljcon ol yner
conpri sed of a cogpognd,, ?éoduq9d€%%€} %ggro @%Péﬁﬁuﬁarfb tion
condensatloPSreactlon of “one or f%rﬁﬁ e?@ﬁq fcgné vl ynet’ éRpm@SSEd by

(RL)"Si (X1)7>. (whehHeerines an ﬁmt@kﬁﬂxyohrﬁupoefbrégbddsbgnoaﬁqalKMgrgroup or

phenyl group, t herpliar ahi dykof JRbugb! 511&01:11332)1%:%&(3{;}? %enmﬂ%@ér 3, X1
Ss r is an

being A (chloring] n Ikoxy oup expr
al kyl group, and t%t(eyrglngra Fty” o'f%R labPE b b%‘cﬂlaf F@Feﬁtsmne

polymer produced by a hydrolysis reaction and dehydration

condensation reaction of one or more types of compounds
20 expressed by (R? ).S1(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 i, ¥ being an
alkoxy group expressed by Cl or 0(R?), where R? is an
alkyl group, and the plurality of R? able to be different
25 when n = 0, 1, or 2) and one or more types of substances

expressed by (R? }uS1(%*),.. (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
30 expressed by Cl1 ar 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
silicone polymer is a compound where the number of carbon

' b 2 :
atoms in the R' and R alkyl groups is not more than 4

35

and produced by a hydrolysis reaction and partial



n =20, 1, or 2). 15 (15) A nethod of processing a core and treating end
faces of the core to give an insulation coating conprising, when producing

the core, punching or cutting a material to predeterniqg%egn%€ﬁ§om§tacklng
and clamping them annealing or not annealing them treatin e end 20
faces of the core to give an insulation cqgating, and drying and/or baking
the sanme, said nethod of treating end faces of a core to give an

i nsul ation coating characterized by using as an insulating coating

treat ment ag%h)ﬂfh@a@iomcﬁldmﬁn a&idiianef esid,omlkatd 25 silicate,

col | oi dal 5|I|c | ow nel ti ss frit re silicone polyner
sol conprised %LP st %??ﬁl%#eq?tgec‘# Lr{]ﬁ‘ﬁ‘b%hetcroar%o%d( lgloalpce’d by a hydrol ysis
reacti on and etk it dons Coarten St ti ol segactpary of laoves, or nore  types of

subst ances expr‘g@lsﬁgu@(y %&fa@(%nmeé ﬁurﬁkﬁé&ﬁq ent eger of 0 to 3,

Rl is an al kyl “"group or group ‘able to be
different Memw@“e@ﬂt@eb@m npnsny @OI’(Q?frﬁtd’rﬁlrfé)llcﬁo’al koxy group

expressed by QRADoxyern& zﬁc%d"hﬂa@}{ rﬂ{&tﬂq gindide plurality of R
able to be dlfferent when, n = dified S|I|cone pol ymer
sol conpri sed %ﬁn%t%ﬂﬁ%wq%ﬂwq{&e "ﬁf{?pﬁ%ﬁg‘) 59y 0%y dr ol ysi s
reaction and mwmﬂhﬁﬂ Iﬁrxxnuhﬁupﬁxyﬁlﬂaﬁﬁn|mﬁndﬁthyninmbutbﬁyywuhmue2006
11A nore types, of h 1 r by
(R)"Si(x2)4 d'lnﬂ f&rﬁé@{é'rﬁol ?lgatneeger%lo l{%ahad}%%wsﬁ;ﬁﬁ%r ganic
functiondl gr oiqmtrmhbxmaﬁmemlaﬁlﬂ@,l dfredulyy loti epteerndilgmsup, the plurality

of R able to ISI | ke Zﬁrpy;gnﬁ%llg,@g}gngsﬁa@@hl orine) or an
al koxy group expresse 4) " wher e ii's a % and the

plurality of FBiledﬁrjetIEJfF”d'é’chﬁJf]faé}eenta%éi&Pr?e“Y dlft an%q 329%; xed
silicone pol ysrwid SeBd g | ssieldi cefned ;ﬁﬂ]yurtexoris mmajd:mg\oa:e(:@rfp@mnd

onof oneor e Ty SRR o B?"%rrat éq%y’doﬁ%%‘*%%?x%ﬂ?"?mhere ,

is an i Abeger milyOnewn, };83131%151463-‘ av ral deyt liisompl pelomE T (t he
plurality of &o.alndior e d i e ﬁﬁryﬁé},—é%ﬂﬂbJ%odﬁklﬁﬂl@glaﬁone

polymer, vinyl-modified silicone polymer, and fluorine-
modified silicone polymer.
(6) A core having a superior end face insulation as
20 set forth in any one of (1) to (5), characterized in that
the metal element or semimetal 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 mainly present in a
25 form having an Si-0 bond and that said M other than Si is
one or more elements selected from Li, Na, K, Mg, Ca, Cr,
Mn, Fe, Co, Ni, Cu, 2%n, Y Ti, Zr, Wb, B, Al, Ge, Sn, P,
Sb, and Bi.
(7) A core having a superior end face insulation as
30 set forth in any one of (1) to (6), characterized in that
the total weight ratio of si, Li, Na, K, Mg, Ca, Cr, Mn,
Fe, Co, Ni, Cu, 2n, Y, Ti, Zr, Nb, B, Al, Ge, Sn, P, Sb,
and Bi with respect to the total weight of elements in
said insulation coating other than oxygen (0), carbon
35 (C), hydrogen (H), nitrogen (N), sulfur (S), and fluorine
(F) is at least 90 parts by weight and in that the weight
ratio of Si with respect to the total weight of elements



al koxy group expressed by d or Q(R2), where R2 is an 15 al kyl group, and
the plurality of R2 able to be different when n =0, 1, or 2) and one or

nore types of substances expressed by (R3)"Si(x2), " ( n i
integer of 0 to 3, R3 is an organic functional group oﬁﬁz%gpﬁgﬁﬁgﬁpalkyl

group or phenyl group, the plurality of R3 able to be 20 different when n =
2 or 3, X2 being an al koxy group expre§sé8 by d or QR ), where R is an
al kyl group, and the plurality of R able to be different when n = 0, 1,

or 2) for dipping and or_ sprayi i 1 al NN anerage
filmthi ckness*affat d+9%%§a€%%$3?@%§1ﬁ%w?%ﬁéﬁf@%?%q?bqgo pﬂu ?16) A net hod

of treating entlsfacebea$tastopart® byjiwel@hti nsul ation coating as set forth
in (15), characterLg dAigO%gaga§§ﬁg PUEEpEF1 bEOSed pPhyereinsol at korm as

conpound where the nufrber of carbon atops jn e R, and. 3 | kyl oup
is not nore thaat4fpRENUETN NGNA %%ﬂp%ﬁnﬂl)p?%dtgéd %&agéi%ékggééiéyf%g%tion

and partigl degMQrggapnofcgﬂﬂenéaiéOﬂsreampfbae@fobn@omwcrkﬁmi%®bstances
sel ected fromtetramathoxg;ilﬁnet t et r aet hoxysi |l ane,

tetrai sopropoxy8enghac FEBFabtt®RYysil ane, 35 nononet hyl trj net hoxysi | ane,
nmonomet hyl tri et hoxysshanetransfiomsehytorei evprepeky sFippEelcr 1n

monomet hyl trl bul@xyas 3bha bt 48| ERagacBRDBERYbY T i et hoxy
13 February 206659Xi§§5§i?ﬁd ODPPEE Ayht FEERE DAY ac

ane, nonoethyltriisopropoxysilane s
nDnoethyItribuhaxysglaneinépﬁéPh9PdFﬁéghBQyEngﬁégeéd?te?n@?ﬂ?e?h%&?%?ﬁane,
di et hyl dj gret hoxysihaneon @hat bykebehnaysikaaeespbenytackedt sioxghi Sherts 5
di phenyl di net hoxysi | ane, phen ItrLe&hoxysiIane, and di phenyl di et hoxysi | ane
and in that saPd AoBPPPEELSi PFREBR&® pol yner sol is a solution including one
or nore of an acryl100diaf tednsiEbirnenecpokyastreBrkydSHREF+PEA*Ri | i cone

pol ynmer, pol yester .acr.yl - i f L LkC i BeLWABI chiPaepexyzandbyi ed
silicone polynép?u&ﬁ% %pngggf%gggggF#goggglpol ner? vi%%¥-n?%éf&§$n€{iécone
pol ymer, and f hawiingecomodictiosd it c6RESpEPFRELSER195 ACRE od Of treating
end facegsof anGReeitas ghgehamihqsuhaﬁhenla@abhngoasisetC@@Prhseﬁ ?453 or

(16), 15 characterized in that the t el r s$eqi twebgnené Min
sai d insulatio@u6@a§ﬁﬁ CoP e PC Hgﬁronggghe Egg?gkgngE ?%??Bﬁygrogen (H)

nitrogen (N), sidlgnericSmatearidlEl aodi rendREtessSpainly silicon (Si) and said
Siois mainly preseqﬁl”nA?t&%ﬁgEQQ%EQQc%@eSEXGEQﬁ@dyadebhﬁbr in
insulation and corrosion resistance as set forth in (9)
20 or (10), characterized in that the insulation coating has
an average film thickness of 0.5 to 100 ym and a
breakdown voltage of at least 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 Jjoined 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



20 said Mother than Si is one or nore elenments selected fromLi, Na, K
My, Ca, C, M, Fe, Co, N, Cu, Zn, Y Ti, Zr, Nb, B, Al, G, Sn, P, Sb,
and Bi. (18) A nethod of treating end faces of a core t ive

insulation coating as set forth in any one of 25 (15) 38 F%P%a,r)?aoos
characterized in that the total weight ratio of Si, Li, Na, K M, Ca, C,
M, Fe, Co, Ni, CQu, Zn, Y, Ti, Zr, No, B,-Aly Ge, Sn, P, Sb, and Bi with
respect to the total weight of elenments in said insulation coating other

t han oxygen (0), cakb ogen , nhifrogen , sulfur (S), and
f1uori n)ég(F)( i)s a?ﬁ|gg%§%ﬁ%%gn§¥%e%% (tﬂiﬁ \%\%%%?%r&g gl)@l@‘f—icgi vvigh)
respect to the tot&khieltghe sheepleivbittys tionmsaially mswkahi 9Rq caatd ng ot her

¥ Crasttd

than 0, C, H N aadi&idish@henbedsts BQ MK 135 9), A nethod. qof treating
i i nsul ation ¢ a%é%t%i?agnggfirf%? ?tf?*i“?‘?eény one

end faces of a core,to. .give a

of (15) to (18), %ﬁi‘?la”c’tg‘ F iz §65§, FiY PRELDIdER Pl 143 to 18aFahy waky 2006
- 14 insulat?on cBat{¥y eveeatnenthiaggenenpsracdid lgr oQed 56RO 4 RALS by
wei ght as solid costeidorf paDen&F dBMRiQLq LPOL9aNic oxide powdet
particles, an inorganic cggiide%col I qipgéggguggt%%%@,pow aﬂ‘f%cpl}cé’ﬁ RYpéwder
particles, and 5 an organie rasimtidmitlsA8hY ¥ titdrosonde hs 2 eispecteato 120

parts by wei ght wott IPTeF oS Dorefpymsr eigiibbrons PaeyMekprfded MBI fi ed

o111 cone pol yner saly.andtor el |L£ 9pe s, OOLNIELy 1 (IO method of

treating endyd§ aces a 0o ,10 give an Ins .

in (19), charact e?gzyéd ‘3%95%5%’% haeélygafgﬁoi’?lortd]énipéuﬁé%’é}‘ Qfarki ehls toor

col | oi dal subst anc¥® SHé t6FeRbrenasf nS=02, o A120X’ Belly c1ZrRBioangé Pror

conposi tes of the mamakdayi §fowp RHHIFREYed PR td Gk ¢ S11A8 Oh: 7; tolﬂDSt%ggHrllm 15
at’i

(21) A nethod of t in gnghggﬁes gf, a corg to give an iTs
coating as set forth I'f ET ) ArACtEY i Qe bgblRitRy bas dsAF erergartien resin
powder particles br &mulsi®oh ol uti on substance one or nore substances

selected fram acryl, pohy$tyr@ni8,0a28+P J ene, pol ypropyl ene,
pol yani de, pol ycarfba%{g%t ﬁj lio cyuroet hgng%cycrer% é‘n%%ng, Cgﬁ%n‘%fé,) %ﬁ&%;‘/“ﬁe‘%‘?‘h,
and/ or copol yners of 't he &4 WEvitRgIRD AT iigselatzen gfoBdngo 10, 000 nm

(22) A method of t%ﬁﬁ@ﬂ@ﬂ@ﬁ%@SOdﬁC&l@m cre 2 Sp @il nidN ok NSYL AL AP
coating as set ford hatBrafy @@ rQletermined shapes, stacking and clamping
them, annealing or not annealing them, treating the end
20 faces of the core to give an insulation coating, and
drying and/or baking the same, said method of treating
end faces of a core to give an insulation ceoating
characterized by using as an insulating coating treatment
dgent one or more types of a silicone resin, alkali
25 Sllicate, colloidal silica, low melting point glass frit,
a pure silicone polymer sol comprised of a solutien
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
30 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 Cl (chlorine) or alkoxy group
expressed by O(R%), where R* is an alkyl group, and the
plurality of R® able to be different when n=2~0,1, or
35 2), a modified silicone polymer sol comprised of a

solution including a compound produced by a hydrolysis

reaction and dehydration condensation reaction of one or




(15) to (21), characterized by, when treating the end faces of the core,
treating themwith at |l east two repeated coatings interspersed with drying
at room tenperature to 300C for at |east 30 seconds. 3q3@%%hnﬁg§§&$0d of
treating end faces of a core to give an insulation coating as Se orth in
any one of (15) to (22), characterized by, when giving repeated coatings,
coating an insulating coating agent to which the filler set forth in any
one of (19) to (20) is added 35 and bl ended by at |east one coating
treatment to obtain a thickness after drying of the layer including said
filler of 0.2 to 10 mand coating an insulation coating agent 13 February
2006 - 15 to which a filler is not addedqgnd bl ended in at |east the
final coating treatnent to obtain an average film thickness of the total
insul ation coating agent of 0.5 to 20 m 5 (24) A nethod of treating end
faces of a core to give an insulation coating as set forth in any one of
(15) to (23), charmateriyped bh that said core is conprised of non-oriented
magneti c steel sheet. (25) A nethod of production of a transformer core 10
extrenely superior in insulation and corrosion resistance characterized by
coating the end faces or surface of a transforner core conprised of a
stack of magnetic materials with a pure silicone polynmer and drying it to
forman insulation coating. 15 (26) A nmethod of production of a transforner
core extrenmely superior in insulation and corrosion resistance
characterized by stacking magnetic nmaterials, attaching conductors, then
coating an insulation coating of an organic silicon conpound and drying it
to fasten the 20 nagnetic materials and conductors. (27) A nethod of
production of a transformer core extrenely superior in insulation and
corrosion resistance as set forth in (25) to (26), characterized in that
the coated and dried insulation coating 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 polynmer a heat curing type
conpound.



(29) A nethod of production of a transfornmer core extrenely superior in
i nsul ati on and corrosion resistance as set forth in any one of (25) to

(28), characterized by 35 perform ng the coating and dryi trea t one
'1h3%b5ﬁ§y %@@ebr uary

or nore tinmes by at |east one nethod of dipping, sprayi
2006 - 16 Dbrushing using as the pure silicone polyner one or nore types
of treatnent agents obtained by preparing a1 l-ane expressed by the

general formulas (R)"Si(X )4 n (wheren is an integer of 0 to 3, R is

an al kyl group or ph gr.ou th lurality of R able to be different
when n = 2 or 3, ),(18 %%nn%sdex?gﬁ?%‘?cfr?g’) (8r) -8R (ADkex{Wrgum iexpnessed by

O(R), where R2 is*BheKPE §rbap], adishen qiganaki f&n@éicﬁal@@r@u%o be
G 1arent N v on st Col A iug o

transformer core gg(t}gaeﬁgig superior ‘I n I nsul

as set forth jn (29), characterzEdffR e Hatv¥eie "orgampe 3 .siXfi eoimg artpound
contains at |2ast 50%4YTneneodrammrionyypesupfeqitestances €xpr esses- by
(R1:,Si(X)4-n (wene anisLdh Lpt egey i s.an_al kyl group
or phenyl group, §herd txllrta%&;(%gf.i% abl ﬁ%%?é?ﬁgoefn? V\?nn%%e r‘]?{):bgz or
3, X being d (chliorine) of an hkdxylgrotp) edfdedsuéxey GR2psenhere R2

is an al kyl group, Pandarhécl prempttisey of K2salhltd oo i helga fderLentonphgRgn =

0, 1, or 20 21. (Sdjdukemebpod wiqady19duet -o0-af 2 1 hanst oy ner. core

extremel y supegri orcgﬁéngﬁg%&gipnac nd corrosi on resistance - Hget forth in
any one of (25) to (30), chardcteri-28d°hy° adyi Agrantyptermti memasundsr gani
powder particles di*RE€35e8obY oiRlalSiqubrt.aneeebe Intis 50 patb§e Py gyt of
one or nore of SIXRR'Als O3 alkQy, qZ502, Loy, conposites of the same
with respect to 100 parts b)f)a\l\g%h? V\l/(%%toﬁagﬂegfjo,g Corit 5?‘ﬁe8£?ﬁa1€‘r@ B e
silicone pol ymer as an addl trvEiT i8R tAvRErhBd= of Pr Gdudt ilsninef aa
transforner core 30XeXtrenely esupmessod by dnsul aikdn and60k7 QS gﬁ
resistance l&s setalfkgilt Brbdp AMHPREO0 . Lo (31), . characterized in that
a drying tenperat L‘I,}’}%HOP ;h?p ure sili %%‘%e@ﬁ&tyyﬁér&' sab%ﬁofonB‘? edyitgressoc.
(33) A sinple method of bundli'ng négndts CfeBersras-ians af ehbstammegnet i

appar at us conpri sEFPEFSaePI M dIR'1.45118° Febyunssye 2006 anlincdfePifces gf a
magnetic material ,3,saf dibundbiggn 1AL +9hnas group other than an alkyl
group or phenyl group, the plurality of R® able to be
20 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) for dipping and or spraying and/or brushing to
obtain an average film thicknpess after drying and/or
25 baking of 0.5 to 20 um,

(16} A method of treating end faces of a core to

give an insulation coating as set forth in (15),

characterized in that said pure silicone polymer sol is a

compound where the number of carbon atoms in the R' and
30 R* alkyl group is not more than 4 including a compound
produced by a hydrolysis reaction and partial dehydration
condensation reaction of one or more substances selected
from tetramethoxysilane, tetraethoxysilane,
tetraisopropoxysilane, tetrabutoxysilane,
monomethyltrimethoxysilane, monomethyltriethoxysilane,
monomethyltriisopropoxysilane, monemethyltributoxy-
silane, monoethyltrimethoxysilane, moncethyltriethoxy-

35



a magnetic nmenber for an el ectronagnetic apparatus ch [
: _ : aracterized
?L;ﬁnggggiﬁgd asanP!anSSald plurality of pieces of nmagnetic natgyial
( a sol ution exhibiting an ability for bundl, ' ’

Hggpg};gigagfrhal by COﬁting mai nly conprised of 10 15q§dﬂggﬁﬁg%8§9329r an

ydr di pping theminto the solution at |east one type of
silicone organic silicon conpound prodUteh3by a and of one oypnnre amﬁgig n
is an partial dehydration condensation reaction substances expressed by

(R)NS (X )4 ~ int R .
blurality of R B oA e s el S P gl

(chl orine) or m@mrwme@ww@%m&és@aﬁgvC' |
group. o and {fie. el dines Bl @ 1ie aliehecays deza 250,51 o

2), or a nodifi'ed si1icone polyner one or. nore of - i fi
silicone pol ymietha Idir tRH S 4IPS IRREGH, trdg\efﬁléj %6&%3‘95{ ePDdI Hhed
acryl - mogi f i edyind/GPNe: Mol eers i 1 apox phed litirde thidxysdaane , and

Pol ymer, ~ani no- rrodi fied, silicon ol yner., \i it L
i ' ' N K lelgl
and fluorine- W?Wﬂn‘&?ﬂ?% ""yrf'”yer{rg,3 lt%\é:g{%;r f{sﬁgi Ildg%?ofis’ﬁldt %E%Qfgg"g{ﬂ‘;_s

(34) A sinple gusnghéngsaet toc ofolutieynemicd UbmBa P8 &8t Motagfet 0

apparatus characteri zed. - | : e
nmagneti c mat er?%?y{b@%ghg%eﬁ%C&é%l%& ,p dlﬂ@d—&[}bdﬁfl@def er}.;lﬁaébgaet i ng

sol uti on exhi bpelymean pOIYeELEX ﬁé%%%iﬂﬁh{cs& T RS e} |
coating ,qf di pping, 1ReM e éhﬁi@oﬁ@lpﬁﬂmmiaﬂiwoc-quﬁfgi;ﬁt é?ilg;'@tq%a' by
one type of a pure st
polymer, vinyl-medified 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 (15) or (16),

15 characterized in that the metal element or semimetal
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
mainly present in a form having an Si-O bond and that

20 said M other than Si is one or more elements selected
from Li, Na, K, Mg, Ca, Cr, Mn, Fe, Co, Ni, Cu, 2Zn, Y Ti,
zr, Nb, B, Al, Ge, S5Sn, P, Sb, and Bi.

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

25 (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
respect to the total weight of elements in said
insulation coating other than oxygen (0), carbon (C},

30 hydrogen (H}, nitrogen (N), sulfur (8), 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, ¢, H, N, and § is at
least 50 wtk.

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



silicone polyner an organic silicon conpound produced by a hydrolysis and
partial dehydrati on condensation reaction of one or nore substances

db L, SH(X ]a-" (wh [ [ f '
expresse y (R).,Si(X]a (where nis an integer o 6%31253%5@%59? S an

al kyl group or phenyl group, the plurality of R ablet rent

when n = 2 or 3, X being A (chlorine) or., an al koxy group expressed by
A R2), where R2 is an al kyl 13 February -20G617A group, and the plurality
of R2 able to be different when n 0, 1, or 2), or a nodified silicone

pol yner one or ;gD £ 0bn 8B AELNY - @P@aémm sa&é&@na?s pé)lﬁff‘?fer 89 kyd:o gl fi ed
silicone polyner, polyester acryl-nodified 5 | icone p

epoxy- modi f | edpéﬂzﬁ5 c}BY]ew‘f)b‘FE’;Freﬁ‘s S0 +o- C%*b‘?l?*r éﬂf K14 c‘?ﬁé‘%lcﬁiﬂ Vafer |

vi nyl - nmodi fi edisbtgeene omdwnmwd@aﬂcbaiiwmm fﬁlﬂlifrlﬁdgﬁild aoiieigool yner,
t hen drylngto in.t emto et her le b rrethod ofd(a
33)

dl
mgnet | ¢ ronber L IOEFOF I LIRS bR S A R T A7
or (34), charmt@rgaedcblyemm neralss leoTs of et toirp re it tnempeidte tahliddty to

bundl i t { ' ' inl
undl e pi ecesa;?$| e nbé?l&ﬁ{ %6?1#1-? éP%eld‘eErfl Yrdr g QcénéohH%WBrm' nty

conprised of one ure “si one po yrrer a gani c
silicon 15 con%hndﬂ%ﬁibah%dsblyl@wo%hw% S PG WA st igene
condensation rgacyh&n &1one or nore substances expressed by (R )nSi(X )4

where nis an inte is .an al roup o henyl .group, the
él urality of R abl g% o‘gb%em?cfe? nt* e h eI}ICIZ %c%epgg agézlor{ée é'l% P
(chlorind) 20gbve aan al koxla g o poasdpimes sed d:q»t ARDh mhgrid R i s an al kyl
rou and the t ff I 2
gr apm)dl fied m%#‘%‘%’lhéééyz% ng' ‘gérjller?g 45 %garcea o & r?%lclrcvwb d(% té‘lclll(%con)e
poI yner, al kyd_r R ¥9 & %l-"mlﬁﬁ@qﬁ)l%}?ﬁal@r mﬂryﬁegfers%r yﬁla%dl Tigg 25

silicone pol ynefo, ea@lﬁyn&o@bfnpaalabbl 6@NehBOLYABI hadth§Oa PPEméied silicone
pol ymer, vinyl - m)dl ed sili O%W and fluorine-nodified silicone
pol ymer. 30 (PR th%’dz%f"fg t §f™-a high tenperature operating
el ectri gal apparat u(le)ckmrrm:ttl'e:rd 2efd tryeatsimg easl facesl wifi @ancexlei biot i ng t he

ability to nut[%lq}éy !{aislji g’ b e&%%t Februar % 2996 43, Sfrénﬂadj oi ni ng

menbers after being coat ween - “adj oi ni ng érs and havi ng
the ability t(FﬁQ§§Q#ﬁQgﬁpd by using as said organic re51n powder

particles or emulsion solution substance one or more
substances selected from acryl, polystyrene,

20 polyethylene, polypropylene, polyamide, polycarbonate,
polyurethane, melamine, phenol, epoxy resin, and/or
copolymers of the same having a particle size of 50 to
10,000 nm.

(22) A method of treating end faces of a core to

25 give an insulation coating as set forth in any one of
(15) to (21), characterized by, when treating the end
faces of the core, treating them with at least two
repeated coatings interspersed with drying at room
temperature to 300°C for at least 30 seconds.

30 (23) A method of treating end faces of a core to
give an insulation coating as set forth in any one of
{(15) to (22), characterized by, when giving repeated
coatings, ccating an insulating coating agent to which
the filler set forth in any one of (1%) to (20) is added

35 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 um and coating an insulation coating agent



bundl e them even at a high tenperature of over 200C a pure silicone

goLygertponprisgd of a conpound produced by 5 a hydrolysis and parti al
ehydration condensation reaction of one or nore organi i,lico ounds
expressed by (R )"Si (X ) (where nis an integer of 0 to1%§§“¥me20§§nglkyl
group or phenyl group, the plurality of R able to be different when n = 2
or 3, X being @ 10 (chlorine) or an aFkéRy—group expressed by 0(R22),
where R2 is an alkyl group, and the plurality of R2 able to be different

when n =0, 1, or 2), coali sai d sol ution, on Ut L gdyctors
and magnetic _n*’h‘?e‘?’}i’%t‘F% dr de%%"fn’gst'}l%t caodncoudctaonrdscb% cor#d)u%t g{ts land magneti c
15 material s ith&af thsbl abaoimg tentdrgitnga ehtein taoyavasade He ldbnduct or s

or conduct Orsnﬁ&}g}g‘%%gtéf %r]?é%é@gls W | B REC WA 1] edarcas insulat i on

bet ween adj oi g ers e sane or different type.” (37) A nethod of
production of @aohiugh tenperature 20 operating electrical apparatus as set

forth in (36), characterized by usin ure siljc I ri sed
of an organic sili cb%4§o%ﬂ6%%%x%$e%§%%jg@g (eF?% "fﬁc%(}'e)c’%o(ayvm%re&ﬁ{?s an
|Rnt eger of 0 tg@ide & issahaaldylcomoipy as ATy dup,amhenst Whality of
o kgg' € tg be ﬂ%%%gngzgg, V%‘xg'iéli%%ﬁié’éd 3in Xndeidul Jedshlgrine) or an

y and gro xpressed’ by ,where R2 is an al kyl .group, the
pluraiity of Reabbeisedeofli tPRrenienked PAINRLIC HHed) Sh&Sfi-aining at | east
a 80% of at |east apy8y=R, ndtR6QadE CpBodiEOILE AP Nk st danemgrere at i o of

30 conposition of an organic silicon, compound of = ; T Ay
si | i con onpoufAtEETRLE FUBFr 1050 R olﬁsﬁat%%)ar}fpn%cf%o%‘i%n Slﬁbo uct | or% of a
hi gh tenper at ugpappetati ngdebgctoating apparendistases ar fomfards ahy? one of

(36) or (37), charagterize | g i dy
(conpound) a hgﬁ?nﬁg?pﬁlartg%’ggp§§ﬁéﬂgll$?%g?1€u£ ;e)so%érr]%?p?%ag Afpﬁrr&e%/ggtrj of
producti on of maheghalenpéthtarpuis FebieerRg BYOEer and Y i T

el ectrical app ugpa hed f
ooty ap g@ﬁaﬂdén $n861af 064 Ncba BRYy. one of  (36) to (38),

10 partstthy wei ght &):?2 ogzm%pha ?ééwgég??i&ﬁﬁyrgn%#%oﬁﬁgﬁrio-rrérilo
extremely superior in insulation and corrosion resistance
characterized by stacking magnetic materials, attaching
conductors, then coating an insulation coating of an
organic silicon compound and drying it to fasten the

20 magnetic materials and conductors.
(27) A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in (25) to (26), characterized in that the

coated and dried insulation coating has an average film

25 thickness of 2 to 100 um and a breakdown voltage of at
least 30V.

(28) A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in any one of (25) to (27), characterized by

30 using 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



5 particle size of 7 to 5,000 nm (40) A nethod of production of a high
tenperature operating electrical apparatus as set forth in any one of

(36) to (39), characterized in that the thickness after ing i to 100
um 10 (41) A nethod of production of a high tenperatur é3d%%é¥agrYi2§8g

el ectrical apparatus as set forth in any one of (36) to (40),
characterized in that the drying tenperaturlig i-s not nore than 2000C. (42)
A nmethod for surface treating a nagnetic nenber 15 for an el ectromagnetic
apparatus, charactgrized by .coating a solution consisting essentially of
at | east one typeg%\“glﬁlunrge)ﬁfilf‘?c%%e@'ﬁolpyﬁérSahblccmfdipbiledesibmeofEmomal ymer
or di ppi ng the naghgP¢® qferrertiant keyenekubbofined mg,npggkggpgn&@escﬁ% d or
di pped nagnetic nesheressdd 643 nd r._surface treating a nmagnetic
menber for an el egtr omagnet ?c aPpéaEﬁée{}%g ggr%%#a% IR S Xo) fraore n
characterized by ustng ad'"§960re" si 15%cdner’ g6l prenllanl oygami orsphésen
conpound produced B5CUP: Hdr plysakitandrpar tikdle dahygr@gﬂ@}eggnﬂggﬁ i.on
reaction 25 of onez asr nPr &' Wsiapge essed by RnSi (O R2)4-n a‘.Evvhere n
is an integer of O.,t0 3 R is ;13?1 al i@fﬂg{%ﬁ or d h& X(Ygﬂc'iﬁ P R is an

al kyl group). (44) A& metnod ¥of Slrf@ewFrs Feats mp & Uradneteep menberhef or an
el ectromagnetic appati@lisyast skt aboettn ibe 3Qrekabn® W2 43¢, chargeteri zed
in that said nodified silicone polyner is one or nore of an acryl-nodified
silicone polyrer, al kyd-podified sjlicone, polynmer, polyester

acryl -nodified sili con33§2|§n"é?tf1?°d 8§yPﬁ%‘6‘§%1€d\ odi pi EBHESs fsuinprecore

am no- modi fi ed si |9°CSREFSY yR@EPerivirnyih 88swindi fonednai &bEORE POLRERE « o A0d

fl uorine-nodified = IsecoBortipolry ek, , 18h Heriar; ¥ 40 9 45) A net hod
for surface treatifig igagagﬁrgtéucn mber  for_an él ee'(a:t ?’gn%héﬁﬁettl(hg éﬁ%ﬁ?%ﬁ us as
set forth in any one of ol adins 4Z2°0taWns \ferlé@itt ARt migmots ernmeber is a
Sm Co magnet or &vpRe- Ni- Bubvetgmels SxBRl e DESCRRRTE ONGE FIG 1
is a view ofisthe rgl abi@Rspig: hetween tihe il thﬁckngg'g?fa%ljegaegdéﬁm
voltage in the case of baking whil &’ chandi i TH& % ITEKReSE RHetEposi ti on
after drying for ¥REPsof it iR et iknvehtR onbExatplie 3idndrdfe lvneanty an

Exanple 6 in Exanl erl3, FkGoeZnysch dnaWrohe 7 & Virded k6o e Rl §Ce;
expressed hy O(R®), where R?® is an alkyl group, and the
plurality of R’ able to be different when n = 0, 1, or

20 21,

(31) A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in any one of (25) to (30), characterized by
adding and blending as inorganic powder particles or a
colloidal substance 0.1 to 50 parts by weight of one or
more of $iQ,, al.0,, Ti0,, 2rQ,, and/or composites of the
same with respect to 100 parts by weight worth of $io,

25

contained in the pure silicone polymer as an additive.
(32) A method of production of a transformer core
30 extremely superior in insulation and corrosion resistance
as set forth in any one of (25) to (31}, characterized in
that a drying temperature of the pure silicone polymer is
not more than 200°C.
(33) A simple method of bundling magnetic members

35 for an electromagnetic apparatus comprised of a plurality



FIG 3 is a viewof the state of the stacked divided core pieces held and
fastened; FIG 4 is a partial detailed view of stacked divided 15 core
pieces formed with a bundling film FIG 5 is a perspect1i3v|§ bvi ew28@? st acked
di vided core pieces providing with a winding on a bundli nge Y19 G 6 is
a view of the state of stacked divided core pieces provided with a w nding
dipped in a bundling 20 solution; FIG 7 is-.a_viewof the state of stacked
di vided core pieces bundled in a case; FIG 8 is a sectional view (a) and
plan view (b) of ap IPMrotor; and 25 FIG 9 is a sectional view of a
reactor fornmed with" B HGTdPEng a9t iIBESTLMODE FER 1 GARRYE NG e tTHE of
| NVENTI ON The cor edimagried ipr asghér i fuseRhi @meétsrcﬂna%%%%if?fa;?p,;@ Fepruary 2006
0

- 20 notor, actUat@isadeReLakor. nsfor mer, reactor, “other ener gy
converting device, that is. -a s%iéc%gre "S5PE N9 RASEAPAGNHI Foid yeraledyt ype,

bl ock type, and ot AerP*%¢6Fe8! RpIRRtd pAber iz esienetoalinf dATagnelkienst eel
sheet 5 (i ncludi ngersltietiimiesSasta&iliaﬂeebrakﬂ%dlriql@ gggggs uggq"a%%etrlrggneti c
r

materials). Parts gfcrdhe1pPROC end f.aces a%@sur_ aces of “Cores are
ei ther not provided w.th ang ?ﬁ%ﬁ% PN T RRERT TJeMoi N EP seIhtolgtdended wi t h

much coatings at alt.*#0°PRPEDIeS ofi e heasnswieativos of Poarrd Rsukabhon on
the end faces or Myh&weSnoérgé}eigC@&@§eo§Q{@[{Fjo%g {jpgd&@e[go rs_ contacting
u

the cores such as {hg5§c9nd conductors of ~ i nduction nac |ﬁes, cases
fast ening the cor esﬁi&n ?}Dt or%?él pgaer%ellggt ‘g‘?%‘fdr&td.o,“ perdensaid ot erct ast eni ng

menbers, 15 M ndi rfifs ongnar naerretsiItshante£id it swit By t e \or @8, and  cause

an increase in | ossidue H0id heg, ShtaCl [ tin urrent and a reduction in
the torque, thrust, or out%léth;. Furteﬁgr,é%ueﬁmt %é gnolsf A0e81 oYL SIFFUCOF of

the cores have a ] ow coft ot ofifedldFahtlyy afha ertd ef acebeodi POl aces
easily rust. This 'hgst ndantiges X.he' meding and(cienGadens .ang, of hel,preci si on

sensors of recordigigupapRsFed IUSE$,.,0 use, yarigus nechani cal problens, so
i mpr ovenent 4qf theth%orioisa'ii@f)n resi gg gﬁ%ﬂ‘i gh:e/ﬂ%olftéﬁt‘?‘” 19 ¥He 9588P; ard
measures for i nprovi n§ THhe' Y% i9fs Bl th16n tankle cbififesieon whsh st anae qf the

end faces and surfaées of & ovoes fiindfof MRidn@N pefyROF &SN TRIDEL] C
acryl-modified silicone polymer, alkvd-modified silicone
polymer, polyester acryl-modified silicone polymer,

epoxv-modified silicone polymer, amino-modified silicone

20 polymer., vinyl-modified silicone polymer, and fluorine-
modified silicone polymer, then drying to join them
together.

(34) A simple bundling method of a magnetic member

for an electromagnetic apparatus characterized by

25 stacking a plurality of pleces of magnetic material
punched to substantially the same shapes, then coating a
solution exhibiting an ability for bundling pieces of
magnetic material by coating or dipping them into the
solution mainly comprised of at least one type of a pure

30 silicone polymer an organic silicon compound produced by
a hydrolysis and partial dehydration condensation
reaction of one or more substances expressed by
(R')nSi(X'}en fwhere n is an integer of 0 to 3, R® is an
alkyl group or phenyl group, the plurality of R' able to

35 be different when n = 2 or 3, X' being C1 (chlorine) or
an alkoxy group expressed by O(R*), where R® is an alkyl



steel sheet, after punching a |loop material into a core, varnishing,

pai nting, bluing, or other heat treatnent is enployed. 30 In the prior
art, however, at the tine of varnishing, as pre-treat mepty bqég,g%ag,
annealing, etc. are necessary for renoving the punching 0i - depssited at
the tinme of punching and there were problens in facilities, tinme, and
cost. Further, the bonding force, 35 insulation, and corrosion resistance
of the varnish formed were unstable and a*&ufficient effect hard to
obtain, so at the fi farng@h-RLSH t.her s,the 13 February 2006 - 21
problemthat it watg fﬁpgss;&gltgbt%!"% tlanitﬁ' the n@?@?s&?ybe tHi ffiereast when or
more. Further, even with Yl GFng) /i atidicdighed o5t heongr pblensr aénd e ti me
and cost taken formanges iafmgacrhumdi&iwrQiDI@&l@fﬁ%l&BeH‘Ga}?ﬁﬁfj lity and

corrosion resistangggpf; 9xLge, T nd in,the insulation efrfect. The
inventors tackl ed thﬁ%%lé¢§¢2%ﬁ§ C#Al[pﬁ%r’iﬁ%h‘feastﬁe&n AEB4L TRy ¥ e ddi f f er ent

conposi tions of sdf s POLBERT nPROWNPH bhsed aid idpyé ngo DfmdagKiadGnd0

conditions. As a resdified keyidbse@anedrt haln@ SR8 £ BaVE NY; Al LeXxtrenely

superior insul ati og, i, d Qﬁdopi ' .%de_mbﬁ.gs%gg .alé,sol ution conprised mainly

of a silicon conpound as the end Tace treatfiem dGeRe. PALWHHt4 rfgedonpri sed

of at |east 30 partS'Hif Wei ghtn Qemitogenberted S 02 is superior in

insulation. In particul3an, At Semp T eahalsngUecarledsi 19§<¥r?4&pcw%%¥nb8§ a
erior

core end faceo coatidg And18-LP%] thod resulting In_ sSuperio
appear ance, adhesi gﬁﬁn)ess hgat&ﬁéeés}%stggngg?ar%‘bursr §Si cgiﬁtrfe%’f%ti arfcd 33abPasi on

resistance, and insll’at CORT 9D ¢ 280k T BS £ PIrERSniat olbt f@quixtiig ting the
pr e-t_reat ment or hé’[llgll"il..lt!yenpebla'ﬁdﬂfee pdré)ébﬁgqﬁffr@ac?r@éiénmja{‘éf‘ifﬂi‘s‘; U, %Qgg{’ ng
conprised of a purgy, sjrlyliggng 9 e, mg?gif'ce si.licone po ymsrg, and/ or
mi xed silicone polymer formed by dipping or TPrayPgoa ol langitnppe
conprised of an orgdii & sfIPEh S35 cepapeetithe Hanepriaeightildf-oaonver t ed
Si @ i ndi cat’es t heewmsendofromidery bgl b Srd ¥ 8a8Rt 2hA ngﬂetﬂcaqr @e%%d%%?&(nane
(Si-0- Si) bonds idurdafsgt}bs A LATRRUAE She form of S 02 Further,
"purified silicone polymer” means a 30 compdtind°pF ottRE RIS %a cHparoredi s
reaction and dehy’¥ 4 bfit¢dndensehén r éacthommofgeaneroy oBre, tarpes of
substances expressed aiyy( Rygoudl QR bheWREr &rdhid,S eR8 plurality of R' able

to be different when n = 2 or 3, x* being Cl1 (chlorine)

20 or an alkoxy group expressed by O(R’), where R® is an
alkyl group, and the plurality of R? able to be different
when n = 0, 1, or 2), or a modified silicone polymer one

or more of an acryl-modified silicone polymer, alkyd-
modified silicane polymer, polyester acryl-modified
25 silicone polymer, epoxy-modified silicone polymer, aminag-
modified silicone polymer, vinyl-modified silicone

polymer, and fluorine-modified silicone polymer.

30

(36) A method of production of a high temperature
operating electrical apparatus, characterized by using as

a4 solution exhibiting the ability to mutually fasten and
hold




integer of 0 to 3, RL is an al kyl group or phenyl group, the plurality of
Rl able to be different when n = 2 or 3, 35 X being an al koxy group
expressed by d or Q(R2), where R2 is an al kyl group, he lity of
R2 able to be different when n =0, 1, or 2), a " mdifﬁlgﬂ:e@yqr@éﬁé@ﬂ)
February 2006 22 polyner"” neans a conpound produced by a hydrolysis
reaction and dehydration condensation reactipn of one or nore types of
substances expressed by (R3)"Si (x2), _n (where nis an integer of 0 to 3,
R3 is an organic fLéract Lonpal 5 group other than an al kyl group or phenyl
group, the plurali ;9.06?“?@3 MERPEL 6 02 e i Fefiagenpatdemml dr2edr bdtwedh bei ng
an al koxy group expressethpyefbens L{dRdavivdck8eRdnii a roup, and
the plurality of Réuahle tiebevediffergnt hmgn n = Oi,lschgrkg %e%ﬁpdg
"mixed silicone 10 polymer' nmeans a conpotind“BPOtRTES (RF avRYdt @ V3is
reaction and dehydFafF ol CitdenBat YBIF reemptriiond ob £ oneampountr praypes: ofy
conpounds expPessed Byd¥@®iysiSi aXd)dar't (athek8ydhat SordtdndkaesL; of 0 to 3, R1

is an al kyl group eeaphgsylos u lurality of Rl able to be
different when n =_ 15 2 o bB,%)Q(,l@]E)_en:igr%ge %ﬁggpk%x§llglrcc96‘p08?5?'é%‘%%d by d or
O(R2), where R2 is a a?ﬁ(eﬁ dr 68p S hhH Yt-helHlareahni ty of RRegabl efto be

di fferent when n =30,R1isoan23liand goneposr NEHey It ¥PBS of £ FUIBSLRRGCEy of
expressed by (R3)"& @63k, to KMERBhS innt=egerro§ Oxltﬁ 3, R3i5 an
organic func;bonal ?ll;fu X 2.93 ot her than an al Kyl~ §r8tp”or* p ehy¥ Y oup, the
plurality of R3 alS2 e o e aif FRrEHtoxMhERORP e P 1sss3d K2 BeRNg aheral koxy
group expressed byRCESoRnCiR4)] owoepe Ehd stlan plakkyie@roum’ a0tk the

e
plurality of R4 abherta-dhe ¢hbfierent, en.n,= 0 . or 2). 25 Further, the
sol ution states of these silicone pdl %ergé Ae dr?aag?énﬁuﬁélgisr‘?]d&%’“ on

pol yners, modifi ed” & 19 C5Mepot ABIECTSnandi Saahediici meher polymers. The
present invention @ippinge terptaidiertdrs det abhaudi@)@Wan30,The. fresent
invention isigharagieddizad by t .of treatnent for gfving an
i nsul ation coating to core endéaﬁc%ggtfﬁg’ c%?ﬁfbgﬁ’tyilaﬁ BP 1N s619gthen i s
characterized by Hie PEEUGEOBH P T IcOmINE Loy P enchimagnet b & congerriegisn whiak kal i
silicate, colloidatesidingaeléon el iihguPet dn F2Qe@fSabfdi ir@%n%%&gers

xXe

silicone polynmer sof .t RRALTLLy; S l.con ol yner sol, anda
silicone pol yner sol as __the corrplo%ietrieir)1 §¥£‘?he sol ution. By dipping the
core 13 February 2006 (37) A method of production of a high temperature

operating electrical apparatus as set forth in (36},
characterized by using a pure silicone polymer comprised
of an organic silicon compound expressed by (Rﬂnsi[xﬂaﬂ
(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, ¥ being Cl1 (chlorine) or an alkoxy
group expressed by 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

30 composition of an organic silicon compound of n = 0 and
an organic silicon compound of n = 1 of 1:20 to 4:1,
(38) A method of production of a high temperature
operating electrical dpparatus as set forth in any one of
(36) or (37), characterized by using as a pure silicone
35

polymer (compound) a heat curing type pure silicone
polymer,

{39) A method of production of a high temperature



- 23 mterial in such a solution or coating it by spraying, it is
possible to forma uniform dense coating on the exposed surfaces of the
iron formed at the time of punching, that is, the core face sl ot
part. 5 In particular, when the silicone conpound used i@pe(?ﬁ‘éa%?o%re
types of a pure silicone polyner sol, nodified silicone polyner sol, and
m xed silicone polymer sol, the drying is_figished at a [ow tenperature in
a short time and a dense filmw th good adhesi veness and 10 insulation is
formed on the core end faces. It was learned that a filmof in particular a
pure silicone pol yier 2anbhdftard rérprl capragssiupmes sséor fedif Eamunf hese ol S
gives a nore superi(a6)heat (38e5i shaneet&thdd LyoRkE TR, {07, ggdﬂoducti on of
Or 10T Mihg a

a core including arpiS,appealyi; te Furt hef, as_ a net hod .
coating at a |ower tenper Zflulrlgg’gﬁdpg%%rere'tli 8, 19 tPat sePyerei viat taf

introduce a netal G6Fs8hiMAAICToERB Phah, SEntiatitighaving as pdimaking
action, that Ps, LiparNagl& siMg, ofay7 € ,5 Mvo 2R.Fe, Co, Ni, Cu, Zn, Y, Ti,
Zr, No, B, Al, Ge, Sn, P40 Sh, i_in the formof an al koxide or chloride
di ssolved in a solvent Pan)csll cgﬁgéog %%etPfé’rdé{Fitbﬂ“c%%cFeﬁ‘s‘é@i SANPREEEY N

along with a silicGRETEbHbFIGCaRECE hanstsyaspeeds upett e rthot nedipromf dehe
sil oxane (Si-O Si) (Bondtmet 881, kch2Ba M 2ty k RO 91 Qﬁ%eait'ﬂiék{i:éé}{] 4413yl ation
resi stance or vol nggm%esi t gcgo%corrosi on resistance, or héa

0SSi d

resistance, it is p K t%o MMto 50 parts by weight in terns of
solid contentlof one or(4ior@ tygpesd off prdaueanss &Pdad%igﬂ"“ggrﬁ%é)zarttdr%l es, an
' i wder ‘par

i norgani ¢ oxi de 30,68}10idal ce, Qrganic resin p [ icles, and
an organic resin e(@%}si onﬂggllgg?gin@%erapféﬁggﬁ?t%s Pt erght L hvwoatth csfe Sif02

of all of the silitdht PolifHsr @Bazacteiriiked in thai hiheoneypeyymer among the

above silicone conpopmdsuaedishesebib@biahn gy extrenmely remarkable 35

ef fect of inprovenent o(f42t]hg %Qéﬁcl)dat' on _and breakdown voltage and, as a

conposi te ef LfCt’ urther i nprove aPFF 852 poRét ing e nheaenate cemémbaces
13

or steel she rifarty egbpenaares icseppacetus | rhiatreat 8EMed)ysuch a
coating agent, prectatatgreNEosuEhRScakeani Ay & [,Nge: 1.5 Nat
necessarily requirgge ag %Q Lhe; convent i 9na|§’cas&"§%§?‘?‘§§’n§f aan‘f grejngﬁi gne
varnish 5 or inorganic in ul at T on AgenflHRY 0% MeRé £ A8y ant bigene

ymer or dipping the magnetic member in the solution,
then drying the coated or dipped magnetic member.
20 {43) A method for surfare treating a magnetic member
tor an electromagnetic apparatus as set forth in
claim 42, characterized by using as a pure silicone
polymer an organic silicon compound produced by a

hydrolysis and partial dehydration condensation reaction
25 of one or more substances expressed by R%8i{(0 R%)4-n
fwhere n is an integer of 0 to 3, R' is an alkyl group or
phenyl group, R? is an alkyl group].
(44) A method for surface treating a magnetic member
for an electromagnetic apparatus as set forth in
30 claims 42 or 43, characterized in that said modified
silicone polymer is 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, viny]-

35 modified silicone polymer, and fluorine-modified silicone
polymer,



that the punched core material can be directly treated to give it an

i nsul ation coating after clanping. Wen coating an insul ati on agent
solution, the ability of the solution to deposit on th ces 10
is controlled by controlling the type of the sol vent anguﬁﬁ%§¥§??gﬁé
concentration, and viscosity of the solvent. The solution is coated to a
predeterm ned thickness by controlling the pullout speed in the case of

di pping and the nozzle shape, the ejectionl®&peed, etc. in the case of 15
spraying in conbination Mﬁtg‘th% sggftion conditions. At this tinme, when
the desired thickness cannot® BSTBY i HedUTBPCa STPRfliAc redtapetic Member

t hi ckness can be oﬁ?éiW@dﬂmwtromagmmgunm@@ardtuing;&ktafbgghtggpﬁﬁagmke,

then di pping or sprayifgnagai n. 420 Yi conditions jn the case of
the silicone conpound of the res’en‘gﬁ%ﬁgénwgnm%?'néatdrcyPﬁ@t’%ﬁdlsb&i%coat a

| ow tenperature of "TE%E" tHaf"300C Grki "RISREFt tine. In particular, when
using a pure 3ilicone p&iLETePESCRDRN fdNedFsbhiwDies pol yner, or mi xed
silicone polyner 25 obt@g ned;usingsilan S st.oock material, it is
sufficient to dry gtlroﬁ(}rgln enper at%rezj tog %gcr%lratsl&nspﬁp Eﬁ?‘f‘?"rﬁhl%ﬁe, when
using a nodified sitito C%ngﬁe?n PrefikdRYn sY9} tasmife ipokheetasd mf
tenperature and sh@rking méildr ghaggbecaenestposisidde diy abpss pcidon L -t he
modi fied 30 functi@PadndrrRPshe VSN, Ji8QULEI rt tine dryin in the
same way as {ging ?n&ér!i%%”ﬁ c%ngougni“, e?%r%gn%%‘%foéls%xawg%t%e%d of the
core end faces becones possibreeny © dfyFEng™ate alit enperature of up to 300C

or so. Next, the reasorfdG-oR theal|vinwt ati ensiwfdddecpeeseste; 35 i nvention
wi |l be explained. Firstig.thejgeasons tor«Llnmtati the core material
the; ber ehiMiald 0f ohe!l0E 6Ly

having a high insulation will bf exp] ai ned. ruary” 2 ViHg%cor e
of the present invention i g°cRarhc’ér F28He%87 havi ng a coating having an
average filmthickness ¥3G. ati$eagtar®iblmiarai oantvdeni 8g atadi@astyidQqparts

by weight ofs a siddeopicesposdchdd Jikg ¢ Amngi?@\{%t ed to 5 Si02. The
reason why the aver ageFfiGI rT]5t hi ckness of the coating 6f the core end faces
was made at |east 0.5 pmi's”® thal HYSPEChetRssfy ofosbbekeh dHivideliecoref

i mprovenent of tHel4aeSulPaPY dfigdvichr posindi HesinshaBeedl W heiam;10 aver age

film thickness of |ess silaang0id dMyishl LECLED s s WEaLL Of aPd, carr gsi on
resi stance cannot be obtained if . , S ceLLOBED G:924k8
ore pileces provided with a winding dipped in a bundling

20 solution;

FIG. 7 is a view of the state of stacked divided
core pieces bundled in a case;

FIG. 8 is a sectional view (a) and plan view (b) of
an IPM rotor:; and

25 FIG. 9 is a sectional view of a reactor formed with
a bundling film.

BEST MODE FOR CARRYING QUT THE INVENTION

The core in the present invention is a core of a



locally thin portions of the coating occur. Further, the reason why it is
necessary to include at least 30 parts by weight of a silicon conpound in
the 15 coating as Si02 is that this is inportant for t ﬁ%

i nsul ation, and heat resistance of the coating. In partl% %’P&é&&%me
preferable to include it in an anpount of _at |east 50 parts by weight, nore
preferably at |east 75 parts by weight, @g inprove the insulation and 20
t he heat resistance. Another characteristic is that the silicon conmpound

|5 compri sed of, 98 0L IBLEOLYPES, 8F A A kAl MLAGA! Croadabh oidlal oi i ca.
|

| ow nel ting pofnnt gl’ass cone mer, nodified silicone
pol yner, and nbxbdr 256§9Y|@@n@e§b¥9%e¢9V¥%%n ?W%%I%%g %Lﬁ?%ﬁ%ﬁﬁtﬁPﬁ?mse

silicon Cormoug%cl egngrmg %P]i%@] tbe t Jazslcmc Copbé NCanG alemme and a
uni form coatin or med kali sili cate us is .onhe or nprg t é/ es

of conpounds e%BF§§seE}°%99ﬂ’EBﬂ BDNERESS 3P ) L aq{]efnlc S )T
sod|un1S|5|catelnelgaﬁﬁghauamgla@sosgamlCSBeétcmmdcnnpowm¢QXnuseﬁ)a%alIed
in particular, ure sil cone l'ymer, nodified silicone polyner, or

ni xed silicone™ SgﬁﬁéF 3 ﬁﬁl?ngg si i cone conmpounds, featur es a dense
coating with 35 abukdant ofi tbenprycessedi snhgf aceerans periafemie |

corrosi on 1 esi 8,306¢,300 ¢} 0UL kb0, b §8d s b Alny | TS Felswar y 2006 -

26 the case of a core having a pure silicone, coatin th re is
the advantage 6P3§dpeFi BF Re&E NPESPEPUHCES a‘t’lgh Hf@fﬁ?e C?%We‘?%t% elAs t he
nost pref@rabl eni Bewkat W@RhCABE EAGuTaBULHi On, podr t vesel dsiem cprnsmheatartsh
coat i ng comprised of a dry liLm of .. PULE.S! i Gone: pol YIRS méshid ©

Si

silicone pol ymef€€adn8Fof i i cone pol yhrer anong the above si |cone
conpounds, havicegtactangr &ge thieknesshods ath¢ eze¢odary ORI EHISE 2.5

to 20 mon the,qare, ead (ALRSne8Ndoadfs NBYE High fndT Bk dowey Old aﬁl@td}fs At
| east 30V. A core changes in the'shape and roughpess of its ﬁg& faces

dependi ng on tﬁ@néeﬁ@PFﬁon§t6f t Releat #PAge e ptAR My B ¥ it erial . I f
at least;2.0 rn,,llrﬂdlh@lsqkaﬁaSmagﬁﬁtyashattemreuiacbsmx'd:tedtmmtsrteamlEenC.ﬂ_S

| at bt th
or obl oms Such S8 PEIGE: FBRZBASENE! ARRBSTYRnEest BT ThE S ret St o Loat i ng

ari se. Anot her cliezente aofl sheedoction ihetpe ct@AEue nVighyyh ©r output.
Further, when the end faces or surfaces of the cores

have a low corrosion resistance, the end faces or

20 surfaces easily rust. This rust damages the media and
encoders and other precision sensors of recording
apparatuses or cause various mechanical problems, so
improvement of the corrosion resistance is important.

In the past, as measures for improving the

25 insulation and corrosion resistance of the end faces and
surfaces of cores in formation of cores using magnetic
steel sheet, after punching a loop material into a core,
varnishing, painting, bluing, or other heat treatment is
employed.

30 In the prior art, however, at the time of
varnishing, as pre-treatment, cleaning, annealing, etc.
are necessary for removing the punching oil deposited at
the time of punching and there were problems in
facilities, time, and cost. Further, the bonding force,

35 insulation, and corrosion resistance of the varnish
formed were unstable and a sufficient effect hard to

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




is that the heat resistance is at |east 400C. The "heat 20 resistance"
referred to in the present invention neans the adhesiveness and insul ation

properties not being inpaired when annealing at that t rat ur en
using in particular a pure silicone polynmer sol anong {Eﬁ ebr'tj?régp(r)réé%
agents used in the present invention, thesheat 25 resistance is superior.
This nakes it suitable at the tinme of A diecasting or Cu diecasting of
the core. Further, in the case of this silicone polynmer sol , a heat
curing type of pspbilennehptl yewasoimpssaibbe eto poleteiabtket necs seaty agent .

This is becausepipxtRE;€ a heat curing type, there is the
advant age that the so ﬁt?@ﬁ seep?%e bet ween the steel sheets in the dipping

or other coating prEEéEBeéane%%ndW1E@ bhuinghoinr addvet bon t@ethene of
heating and drygtdgledbeot nt’l@élt@ﬁﬁe'M@SééQ@t@Qkér@eféf‘s%ﬁﬁééPﬁ AYRL,Of

cores and the efficiency of cores and djscovered that |rrpr Venment of
t he |nsuﬂht|on %fet55°%%$%seh% eyt %E&FHE?F@%ﬂLEﬂEFQ&KRP -reylstaneef f ect

of inprovementobfthdieoeldetfibmlandisii ath@ninsmldt idie srdey s contacting a
core, suppressed t ho ur.,rent bet ween she causi ng an
hﬁhédlrg\;en éfsc :-} krpeé; ttr%&rng;drsoevcgrqqut rfbfteoi}sh

increase in |o0ss 2 out and Gorque 5
(thrust) and obRputatfen QgﬁﬂqﬂqefQH\dﬂﬁﬁgﬁenﬂx&nhpauhﬂmann1dﬂnor (180, 000

rpm two pol esgeiwd{ Qgggnggg ting core
of 2 cm .a coreml $h@'(stacked helghtqﬁggnégﬁtsﬁﬁg' egp;qh §? of 50 cm
and 10 ¢dre ex“c‘i”f‘%ﬂ?’o‘?’f‘ﬁmg‘}%ﬁ T FFUBE ofthey, d&s&@mw taag-‘@reof at
In;agst F_I4_V (r ef eaeiroe: arﬂ.%{ﬂl%ne’wﬂﬁig)&rcr?: itz 1 sNAGn )&_Ic_ﬁalQp%é( @4 n@yx 0.5
X X t €CQnEs, nece sary erefore, in
practice, I eﬁq?slg%a bseoclo%em\% CEAREASFPY TEIRHY OFatd ¢ 1d5C% ned by t he
pure silicone GrorBaEYd aﬁnﬁhﬁlaaﬁ:ﬁaqaumrqaﬂmﬂmm'agam¢ m xed silicone
pol ymer of the preseifadiieldit kel afe g%%sltn%' EhQR §0a Faghgf 2

superioi adhe5|veness conprised mainly of |ng in-a er shape
or thred2di merdi SRV 5P| by %@P?Ew’érh%%@‘d%%*@“i M@ short time in

t he process ofpartenMaly ,0ftHehd ndleti@bels @hc@b@ﬁédsQhVa@beQBBhéhEegf'H the
The f11m t i CERass it arcar SURG 100 208 RoGSATNg RFBORnESPRGRARI oA -
coating f or redUnenileirs appearance, adhesiveness, heat resistance,
corrosion resistance, abrasion resistance, and insulation
20 in a short time without requiring pre-treatment or high
temperature drying etc. by an insulation coating
comprised of a pure silicone polymer, modified silicone
polymer, and/or mixed silicone polymer formed by dipping
or spraying a sol mainly comprised of an organic silicon
25 compound.
Here, "weight of converted Si0," indicates the case
of making all Si present in the form of siloxane (Si-O-
Si) bonds in the silicon compound the form of S$i0,.
Further, "purified silicone polymer” means a
30 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 be different when n = 2 or 3,
35 X' being an alkoxy group expressed by C1 or O(R?), where
R? is an alkyl group, and the plurality of R®? able to be
different whenn = 0, 1, or 2), a "modified silicone



way, the lower |imt of the average filmthickness is nmade 0.5 m If the
filmthickness is nore than 20 m however, depending on the drying or
baki ng conditions, the 30 adhesiveness of the coating afé bthe g tnent
falls, cracks occur. In particular, when subjected to g% e §

bondi ng defects sonetinmes occur. Further, a long tinme is taken for drying,
which leads to cost increases, so the thtZkness is [imted. 35 The

i nsul ation coating used is one or nore types of a pure silicone polyner,
nodi fied silicone polymer, or 13 February 2006 m xed_si l,i cone

pol ymer. The RRREYT dRfODHA FAsPoyGd po b‘FSEI‘uPé’da pyaretifife, by

hydrol ysis r‘%¥3dd%hdﬂ"bﬂ&ﬂﬁéﬁydrdﬁﬂahdb@hﬁ@ﬂs@@ﬂdﬂnsahbaﬁdm pliovheaosol vent

or in an inorganic solvent_of one or nore t pe bsta e sed
by (R)"Si (X ) q“‘{%etryémr? it ﬁﬁ%ﬁ&&&ﬁ ik 89‘% 2 ﬂi E«ts R ?kylﬁé{r)%lﬁe; or
phenyl group, # hes pslrurlaiﬂetgen)fof R tabl3g RO be aimfcbegaemic wherctien®l or 3, X
bei ng an_. al kox , a al kyl
group, aRd t hé sl ra Iq-Thea%Z(-\aq‘t) K?l g:E:R%)r ES’%OE%Oh nle}jeo L1, or
2). At this trpﬂerraltlms qfo%r bbéeteochﬁn@eff%ée@?d@%ﬂ nihe2 @ock SF1 ane

nononer used %éﬂﬁ% t0 'af‘iﬁ«%@ \ﬁ*du%‘l%xptr)é@,%%doiayp@lf GF:WGIORG)IQ,JIeewat‘I ng
formed fromthe so

Further, the inv ors u pur.e sr one ol ymer
for repeated %ﬁ%@%rﬂ%fs%t&u@l€§a§ﬁ% 8t Bortf 15 o SH?
obtai ning a thii#tdrdim wHen gned 0, nNsulcat i2on amd hedmixes suémcenand as a

resul t f und out, that us ol wocti e-function
sili coné pol yn%?l Bre hemecaglrrposr tl ng? g‘fjl %g@%ﬁe ge%eggﬁgg ?%?’mrr a where n
= 0 or 1 is owmastelan rajd dedwdnaddesusondeasazinBatrearsaPiefl SPEpPOFs

i ncl uded. In RASAd Gl s &w&&rﬁauﬂd@get e@sedlb{x}*o'mbﬂ@lt(xllﬂ a (maam of 20
to 80%in the conbrnatron of ckrnlsulatron coeﬁr

extrenmely supéetiist @h lZSteﬂ?p'eé?‘farPcéo %nsa a’t?o?‘rn RN L 1R e P
adhesi veness deagestipesiviA ith ridiRf i edlsi té comed pbf gmesrt ivhen srt gtk

than an'8l kyl 5roup ort phatye é?‘gﬁ%kg%g e P S T St o, the
pol ymer is nod?fR°ed bheaekRovks ot 1l lersy oo rc GRde ¥ & PANTReALY| 85 Bic. A
m xed siliconepqd Weernhd g iFedesrd wWhenhydiobysils or 2) and one or more
types of substances expressed by (R),$i(x*),, (where n is
an integer of 0 to 3, R® is an organic functional group

20 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 the plurality of R' able to be different
when n = 0, 1, or 2).

25 Further, the solution states of these silicone
polymers are made pure silicone polymers, modified
silicone polymers, and mixed silicone polymers.

The present invention will be explained in detail
below.

30 The present invention is characterized by a method
of treatment for giving an insulation coating to core end
faces. The composition of the solution is characterized
by the use of one or more types of a silicone resin,
alkali silicate, colloidal silica, low melting point

35 glass frit, a pure silicone polymer sol, a modified
silicone polymer sol, and a mixed silicone polymer sol as

the composition of the solution. By dipping the core



and dehydration condensation of a stock nonomer formng a pure silicone
pol ymer and a stock nmononmer formng a 35 nodified silicone polyner in
desired proportions. The pure silicone polyner conponeqéfg nd thsoqulfled
silicone polymer conponent are networked at the nol ecul qbELALY

February 2006 - 29 The stock material of,the Sol for obtaining a pure
silicone polymer used is one or nore typeS of C4 or less alkyl group
tetramet hoxysil ane, tetraethoxy-silane, tetraisopropoxysilane,

t et r abut oxysi |n@é1%ri5amr}9rgﬂdw|a¢ rs'dIQMl@ﬁY%'r' @@%,tl@i@nqrﬁebgylsb&-lagtlhgxyitl ane,

mononet hyl trii so si | ane, rmnorret | trjibutoxy - .sila

monoet hyl t ri metth % t & Ry 19T xPerse| grating onthe
nmonoet hyl trii mmmnﬂ(ﬂjﬂfanms RN aditeh i lront lflohmteﬁxyisl laeetime of

di et hyl di net ne, thyI 0 diet y

di et hyl di met hdx t&‘dé ]eetcgf(:%s??lé 3 %ﬁeﬁw BFPhePREXysi | ane,

di phenyl = di met hoxylsn Imlq@ﬂ@nyl whieat ma)eygullanepeandmpound used is

di phenyl di et hQyysi t her .s e I aniun1nethy|
trichloride, etc, Aargrhgjlraenqéf 1 E)?l c?e?lu%% S%Q%E?Sr?tar gghgﬁlegngg the al kyl

group or phenﬂmﬁrﬁi@& °é’§ PRXIET| EPY - aRBdpPoEBSsERLEFPyet BObEmeT
inparted to tdwdl cadfd Ry vand aralliasishcbetten hedt teppeshanee in He

exhi bi ted conmare wi.th ath r.gani unctl nal groyps. .However | ong
with an incr eagle |d°n TS r"f‘ur%ear(g1 592% télénrgéﬁ ?89@ 853%’%"3?% %?%up, t he
heat redPstancesulaitiion tifse formedf onmabel coyef ehtisfache.drying tenperature
becomes hi gher, anCito%%r IR haL §efl§ﬁ 8 tlﬁ%sﬁtwaﬂaiogr gL bon

atons i s desirable. particul ar, whe considerin eat resistance of 500
to 600C or soS%%ﬁFQEF RO TER ATERE EQPbéﬁléFeﬁﬁlgo ¥eFabfernad f£rem

modi fied sili mep@omerg,lvfe@r aemamal EupHEQorl RefBdee i s0ARCOram®r £s of an
acryl - nndlfled %ﬁma Q%I alk¥ dlfled Sl||?0$e 80I¥ner,

pol yest er aci |ed SI|P 9n% e%%ﬁy W3 F7ed¥stti cone 30

pol ymer 15am n@nrm@llflm@d sdielpi.cone poI ynmer, vinyl-nodified silicone polyner,

and fluorine-nodi figgd+ichl CABE APALYABE - foifh?éﬁmﬂ’ﬁ’éi §1 8828144 cone; pol yners
give riseto bonds bet ween organi.c functional groups other than Si-0O Si

bonds as wel | 10¥§Ta t@BREL AHIBI aRFoRPEHERT nELPR- obt at Fie?f fRBELYe &£9 ow
t enper at ur e. Ihermﬁneé slhecameopohymfmetslf@tm@ﬂ byanss hghaxnengra nore of

each of a stogk AANQURL ;19" 2004 8hM PRal NE 200VE 3, PP ME Yo 200, Mn,

20 Fe, Co, Ni, Cu, Zn, Y, ?}, Zr, Nb, B, Al, Ge, Sn, P, 8b,
or Bi in the form of an alkoxide or chloride dissolved in
a solvent and cause a dehydration condensation reaction
along with a silicone compound and thereby speed up the
formation of the siloxane {Si-0-Si) bond network.

25 When trying to obtain a high insulation resistance
or voltage resistance, corrosion resistance, or heat
resistance, it is possible to add 0.1 to 50 parts by
weight in terms of solid content of one or more types of
inorganic oxide powder particles, an inorganic oxide

30 colloidal substance, organic resin powder particles, and
an organic resin emulsion solution per 100 parts by
weight worth of 5i0O, of all of the silicone polymer as a
filler to a silicone polymer among the above silicone
compounds and thereby obtain an extremely remarkable

35 effect of improvement of the insulation and breakdown
voltage and, as a composite effect, further improve
wetability power to the core end faces or steel sheet



- 30 pure silicone polynmer and stock nonomer of a nodified silicone
polymer. This pol ynmer enabl es achi evenent of both of the heat resistance
etc. of a pure silicone polynmer and the | ow tenperatur rabi| i wat er
5 repell ency, and other functions of a nodified silicon§3q%%vv%¥?b§§ t he
nol ecul ar level. Further, it is possible to introduce to any of these
silicone polyners another netal oxide as fhe-catal yst or cross-Iinking
point for pronoting the condensation 10 reaction. As netal al koxides of the
stock material at this tinme, there are titaniumtetraethoxide, titanium

i sopropoxi de, shubd®@m but oxi de, etc. An insulation coating conprised of

srch siILcone poIyf§{§r%9{ﬂ@%@.gngwbhsérd&gt1ngndgqpﬁnﬂpﬁqpuxmammemed 15
of Si02 by an extrenely_fasf drying step where desqlvatio - ion
occur sinultan®etl| §S CTPRIERDrEF %Fféee?ﬂ’s‘lﬁ at W%&%qensgsﬂoﬁ%ﬁ%&%%e

and has corrogsoin ! €5é St aneenaishal cese stfanising conpressiish vanigds. This

i s advant ageous when_perform ng, vari PracesSsi I S.
Furt her, Jwhen ?ﬁel%?ﬁgﬁ?%cg%%ﬁép?gigﬁqi yI* group .@%gﬂﬂz;ﬁ%ﬂ%&?ﬁ&f roup,

a phenyl groupthat therpupchédctems mpterial an R HEertas WRFD tHere

| s vater 1epellppcy.and fndBIL SUPSD i FOTIOR O T IANCE [ 25
obt ai ned, so this contributes to inprovenent Cﬁgéﬂfaﬁ$§¥r£slo resi st ance.
t

Each of these silicBhenpePIrers P vERSYH Heterd Ykl (e prior art,
but in the casgpofifypyfechsi $bTontomoty nieposi e denswmpanddadash a

good 30 jnsul ation, heat.resistance d (Y i } , ile
in the cdse of 18 %HFF?L&e‘gi ?Yc%‘ﬁ%tr%gp%ngrggf trﬁg?%iﬁec%ﬂp%rﬁedﬁ a
slightly inferthe raendencgnignexratbdn ederdrpbsees WY P H'g GiHeietase in

i nsulation, filmsLrengil, £9'E0stoR £&5i ShASESeReSSROANGY etC.
due to the organrc resin conponent contained. Further ‘%$%¥§ﬁ¥ﬁﬁi%ﬁﬁi'n
a

the case wher eCOREraRiand18hEeBy HLPYt 20RREY B thE &ififft

el ement M ot heghthaBz @X¥geRapear biva, eyt @yespeaxhd etid v oigertlies asien|of

siticon (S1). 2ald, Sl Sn SBLALYLPISSERIch e TQEADAN NbrRfk Hordd Dond,  and
| n

), said S
said M bther PRAAYSI'P Atai ns one or hore el enents sel ected 5 ffom
Li, Na, K, M, tEas €imeMVhvhéEe, tige, depired tizcknesyg cannot be obtaine

by a single treatment, the thickness can be obtained by
coating once, drying at a low temperature, then dipping
or spraying again.

20 The drying conditions in the case of the silicone
compound of the present invention are drying and baking
at a low temperature of less than 300°C and a short time.

In particular, when using a pure silicone polymer,
modified silicone polymer, or mixed silicone polymer

25 obtained using silane as a stock material, it is
sufficient to dry at room temperature to 120°C or so. In
particular, when using a modified silicone polymer or
mixed silicone polymer, low temperature and short time
drying becomes possible by the action of the modified

30 functional groups. When requiring short time drying, in
the same way as using a silicone compound, extremely fast
treatment of the core end faces becomes possible by
drying at a temperature of up to 300°C or so.

Next, the reasons for the limitations of the present

35 invention will be explained.

First, the reasons for limitation of the core

material having a high insulation will be explained.



Zr, Nb, B, Al, G, Sn, P, Shb, and Bi as preferable conditions for the
above insulation coating are due to the follow ng: To inpart insulation,
the insulation coating is 10 preferably a dense anorphoq%riag&gtag
Therefore, it is necessary to make an Si-O Si network stru (e “havi ng an
anor phous structure up to a relatively high tenperature the basic skel eton
of the coating matrix. In the nethod of f @&dni-ng a coating froma solution
15 (sol), however, there is a problen1of peel i ng of the coating due to
shrinkage occurring at the tinme of desolvation or condensati i on

measure to sol ve thffe EREReCfsthRePHEFADY b'?ve‘aws?)‘érqs?n A a%lfe OXI de in
a solvent and ot haguagng bbatzﬁgln&mh@eamoaven@ge Thele ikicikneslyadd age to
addition of an oxide or conposite oxide,o m net al, other than

Si suitable foﬁttﬁ@a§§lOeﬁtPmFBP@h%?ntélEbﬁ%eﬁgaf?% ri@d??%% FHYsi-osi
has the defeclq9fyg ganerahlychvebRBsbhal Ly ¢lo (oREONG dddebed to
reactivity, a semnetal catalyst is added or MO bonds of a netal
or sem net al (ﬁ@ﬁother than Si forming a cross-linking point of an Si-OSi
network are introduggd rBYsdsi RByashal koafd@eofmcetmcmmat@f compl ex or
chloride of M A dense filn1includin8 Mis forned ﬁ sho§ twgeu As a
result, the cogpesdgranefudhRgCRFEi §8 5acﬁ%n§%s|ﬂ§ﬁ?a?Fo B4t Wt H few
cracks. Next, reas gebh b%Qlﬁ'aMBéﬂPécﬁa&folm ovément, Na,
s e U’@gt 98 Q%OBQEeEEEW £bnBy! % @lpfee et
Sb, and Bi in Phetds rlﬁ§uﬁaﬂ=r-8ﬁ éBQtFﬂﬁfW%ﬂan%%% ’P%eth 145t3 wei ght of
el ements, 4 n Sa%@e&ﬁﬁgl?EﬂﬂntﬁgékhagsobbeleEBaﬂh@ﬁygeﬂ umpa$®®ﬂlch@mtogen
nltrogen sul fur ' uorine at |east 13 February 2006 - 32 90 gg ?
wei ght and makiinguilat inei ghtl carrosspnSredifhanFaspapRot oP® n2PT 128 wet ght

of el ements '”1%%%@1y'Q%Hbabb9@169§tbEgtﬁéhgbatbag osygen. carbon
hydr ogen, nitrogen, | Tur, | uorin

ﬁ east ggts § y@aght IS
as follows: A high FH§GP§FvoﬁhPerQ§PBaW ¥y ﬁEIﬂSer?ﬁE Fhst aflng oxi de in
t he coating. Therakerse, 3bheataki byotreighe oﬁnpoaehthetemmm¢um®el$n%®¢at|ng

Quide that s % M irflordihe Borlondce S, P
Sb, 10 aﬁg Bi , Coétﬁpgf&sagral Kjf Ieas‘fgﬁlrglbls alrtsnégor t, ppre greferably
at |east 95 padegsbyywep@ﬁplapnoah|a@@nﬁgﬁénF§51stance o the co

In particular, it is preferable to include it in an

amount of at least 50 parts by weight, more preferably at
least 75 parts by weight, to improve the insulation and

20 the heat resistance.
Another characteristic is that the silicon compound

is comprised of one or more types of an alkali silicate,

colloidal silica, low melting point glass frit, pure

silicone polymer, modified silicone polymer, and mixed
25 silicone polymer.

When treating surfaces by these silicon compounds
and drying them, the insulation coating is dense and a
uniform coating is formed. The alkali silicate used is
one or more types of compounds expressed by M,0+nSi0,*mH,0

30 (M: LiNa, K, n: 1 to 4) such as sodium silicate.

A core having an organic silicon compound coating
called, in particular, a pure silicone polymer, modifieqd
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



ot her than the oxygen, carbon, hydrogen, nitrogen, sulfur, and fluorine
contained in the organic functional group introduced for the purpose of
inparting 15 processability, water repellency, etc. and1§gé&ﬁg ?bagr t han
t he oxygen for limting the netal conponent. Anong these as

above, the matrix structure of the coatlpg contri butes greatly to the
Si-O Si network. In the insulation coatinhg, the weight ratio 20 of the
basi c skel etal conponent, that is, Si, has to be at |east 50 parts of the

total weight ofhd ke eyent $oret mmtn@ata PR 1 16 _6PRN pollyHeegen,
nitrogen, sulfur, ., and quorlne %Id preferably is at Ieasg 75 parts by
wei ght from t FP3Noithers ishdenplyeatase 6f cHRes5EOFn Gﬁétlon and the

!npro;ene?t cﬁrddfsuanny g St herdielr. te?@eaamhyeng tPe pr esent |nvent!oni ht
i s advant ageous u a e ri i [.a..non-orjiente
g% %% %O%Q F&%fgrg%l% % uthR?E %gggagfggeg ?ophe

magnetic steel she § USe i Asul-atiof -0
time of éssenﬁmﬁnﬂ=l@Oamhéﬂ@@ﬂ@tlﬁhaﬁoﬁ§ln9nCpmercsaé pét er day 6ilm abtor

core etc., in Jymstsialilbctrseelyhe, sFnee&@%eog@laéohéegwgm&e pr event
rust or |s either or hoth annéal éd of treated W th an o i ¢ varnish for

i nsul ation. TREEReiXesr SILAFONg POLYBRENEBHARY BEQNB?Pvelﬁlihéoﬁ@thod of

production of conpeu@dssi havihbe apr aseRtgenyRitkABssi Bt BE $£89L 0P, 0
processing the core, the non oriented magnetic steel sheet core is 13
February 2006 WM:3BTe56RaRed 2sPatRed) BRafifelineaf@re| AndcEafeRncaNdi t h

need, {geategakq Ry %V%a}teaﬁcagbn%oﬁeagbnéyl ati 99a§£03o{Fhe technol ogy of
t he present | nvention enabl es a S, P | ow cost, and h I’OdUCtI VI ty

non-ori ent ed nagneﬁ|€°§?egpaﬁg§ﬁeép EBFeSHQPPn@HQ §Bb§??%¥scﬁﬁt+ﬁ@ end

performance t dabes aa@ehylnbtannede édsntibeisnbi oneheospotndgused as a
conponent of the _i.nsul gn coatlng}agent the core is treated by one or

more of a sil PUSRELPEsPH, tAPKBRFeSiFLcaf b, “EokPBFHa? - 40"Bi R ca, |ow melting

poi nt gl ass frthtlckaursg SbhyCOQ@J.aEQbM”Eé 80korHR4i 41805 €abigone pol ymer
m xed |IC ne core.is characterized, ei ng

sol by b
producegsto gﬁ?é ﬁﬁlBOeF598gFﬂFBﬁaes§g Fhe nERokReSE i bR CRRAHHF %% 0.5 m
15 to 20 m Wirestt peabilagsi brbprehtéma suchcan redpotioh antl tHQ|ng it, the

insulation coaihng;i8nbQLMEE RDSEnENTaL HOLT LM A%y 3 £OAL I NT.
Another feature of the core of the present invention
is that the heat resistance is at least 400°C. The "heat
20 resistance" referred to in the present invention means
the adhesiveness and insulation properties not being
impaired when annealing at that temperature. When using
in particular a pure silicone polymer sol among the
treatment agents used in the present invention, the heat
25 resistance is superior. This makes it suitable at the
time of Al diecasting or Cu diecasting of the core.
Further, in the case of this silicone polymer sol, a
heat curing type of silicone polymer sol is a more
preferable treatment agent. This is because in the case
30 cf a heat curing type, there is the advantage that the
solution seeping between the steel sheets in the dipping
or other coating process can be dried in a short time at
the time of heating and drying.
The inventors investigated the insulation of motor
35 cores and the efficiency of cores and discovered that by
improvement of the insulation of the core end faces had



In particular, when using a pure silicone polymer sol, nodified silicone
pol ymer sol, and m xed silicone 20 polyner sol conprised of an organic
silicon conpound, no cleaning, annealing, or other pre-t t.nent J.s.nNeeded
in the treatnment by the insulation coating agent, so thziﬁé%uwgéhggtive in
reduction of the cost of industrial treatnment. 25 Further, the insulation
coating is dense and uniform and superi-oréi i corrosi on resi stance and
insulation. Further, in the case of a pure silicone polyner, there is the

advant age of su%eriority in heat resistange t a. hj herlte ﬁ#a ure. Thi s
i s advant ageoushen effgctasé FPIOVEREPGIPAhGEER ﬁ%ﬁﬁﬁg?ﬁa, éﬁg Runy
dLecasting, Orw@khe&hehﬁaﬁbb&eﬁbﬁaﬂhcsﬁag.aloorﬁe sappre$sedchha eba:tgg of
the present inventi.on en_t ' j Ls L n; 0.5
SdpanfSirehe BLelaas Lhaltilbauoeng 1 1Astehdenin

um a suffici efEX&RE enen . 5 1 nsul atfon and corrosion
resi st ance cannetssbendbtiaiopedn oc@bpthe anHeinfrpdsedi theamptehm EAFERkPess of

nore than.20 1 r.uar 0QG+pue4 m locally thick portions occur and the
st acked %hickﬁggggg#%tﬁgécgrepfncreases or the adhesiyeness deteriorates.
In particular, thisFog sggmpdea Ennpt hipRcEPefRehRAREF 4B LA anneal i ng

step, local pegligig @b $pact aGBMpBlLesf) ,t hethnsusatbndacpatongueast|y
occurs. For coating these, éhere are _the nethgdg of dipg&gg,he? ﬁgying,
etc., but di ppitRgeryaddvBnti§edseFinIcoREFIR i hg°The®stRPTi ¢} § of the
facilities and (sefdckedeneyght ogemefnehecseteaelonheedsThefcbhténg ag@np _
CharacteQQZIngc%Q% %&%ﬁ%ﬁkiphgﬁgagkgggig@%?rgf’ITP LepPBaRbolhev60ERgSi Lion

of the | ution,” thé use 0 a pure silicone polyner sol,
modi fi ed silicaeife apollpamt Sa, (zrdemered: 3BD| 00Aerpol §hes soB. kds, AMRire

silicone polyner sal is praoduced hy_ hydrolysis an Lt ebydsg atd, on
condensat i on w*t HodP % * oﬁgeWtXOB'ané 5ré nfc%gglggﬁtk%%egne g?'%%fe
types of knowbesuhsisameesserpyesFodrbfofR]l) i8lpRasiceqwatr beasts3 R

integer of 0Ot , i lkyl group or phenyl group, 20 the plurality
of R1 able to %3%& eP%ﬁ%gﬁﬁg n =2ar 3 X bein -f“ alkoxx group
expressedSby Cl or G@RZFPaWH@HeObR21P§daHYaFR?IPBFSU%} AGANENBOPYIFRL ity of
R2 able to be pfidfifgranisiviednnpsi9met, and2hined belflcbnet belpoersofite. A

modi fi ed silic%%% %@é%g%& %%%ekii%n59£¥%E°Q QLnQe insulation coating of
a superior adhesiveness comprised mainly of Sio, by
curing in a layer shape or three-dimensional shape by low

20 temperature drying in a short time in the process of
removal of the alcochol or other solvent contained in the
solution.
Since a breakdown voltage of at least 30V is

obtained if making the film thickness after drying at

25 least 0.5 um by the insulation coating formed in this
way, the lower limit of the average film thickness is
made 0.5 um.

If the film thickness is more than 20 um, however,

depending on the drying or baking conditions, the

30 adhesiveness of the coating after the treatment falls,
cracks occur. In particular, when subjected to heat
treatment, bonding defects sometimes occur. Further, a
long time is taken for drying, which leads to cost
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



25 conpound obt ai ned by hydrolysis and partial dehydration condensation of
the stock nononer of a pure silicone polyner sol nodified by an organic

resin other than an al kyl group or phenyl group. The
modi fication is known nodification by cold blending, T 20% 50

reaction, etc. A mxed silicone polyner sol is produced by hydrolysis and
dehydrati on condensati on of a stock monofer ~f or mi ng a pure silicone
pol ymer sol and a stock nononer formng a nodified silicone polynmer sol in

a 35 desired ratio,and is struct 1 RUNME Hrld melolsypiren ssol
conponent and W&?qi%’gllsq?rfeccpnogl%ﬁersh\gﬁ{ conponent r?ea{l\ei\{ork d the

mol ecul ar | eveprodilcdebrirar yexonele, 35 MAnHeS1s F&E WL i ggagﬂ:tis may
be made into S&%ﬁ%dlg%é’i&g %M&iﬁti@ﬂdﬁ@b@@imm aysirs 2and parti al
Sa 0

dehydration con Ion a netal or sem netal t NS as an
al koxi de or chimeigrnic sPvaRrbf Rit%eral™Ye ?Wé%guroefosslh |sctz)ne pSoI%j/%rrer sol

used is qne or Jresoiq typeprigf sCix'or, | esheakkyl igr enpintegeantEhBx¥Ri I ane,

t etraet hoxysil ane,, tetrai r.opoxysi | an tr XY$hbaR@urality of
mononet hyl t ri &t Hoxyis Ia‘é’né",sl ﬁﬁé’%(“ﬁylot%r ?’@Fh %y ?Pg%é, 10 BEu !

mononet hyl t i i §0pEAROXYs idears £ feowaremingint bi FuioRy- 3si Karkeing ar
nonoet hyl tri net E]?‘)é%gl‘%/ Q’]?% g}?ﬂ?&é@&ht&?%P%ﬂ-o@ﬂ)@ﬂ%here R? is an
xysilane -

nonoet hyl triisB , - nonoet hy tribut oxysil.an .
di ot hyl di et hoXst | areyp. danet BYe P BRFRKYSY |Shde APaEnTPAPeefisESL P Ene,
15 di et hy] di et gxxsi }aneg, phenyttgi et hoxysil ane, di phenyl di met hoxysi | ane,

phenyl triet hoxysi |l ane, and  di phenyl di et ho i and, fur e shd &¥e
tetrachl oride, tit#hi E}fﬁ'ﬁef'wg’t? ch?o??%%e(?éjé% ?gas sé%n%@hﬁ%ri des. The

nodi fied silicepe pebykesitaheusedonsrfoged 280 exAnp? el PR brVdpt ¥ Hf an
acryl-nodified_silicone yg- L h&de S+hé & oo otlyaresol .

pol yest er acrf]P’pﬁﬁdP?i Bﬁggwﬂgéﬁﬁa%%@n‘g??ﬁeﬁ%x -nodi fi ed sié&

pol yner, ani no- nodi Faethekli tbReiPBEYRRFS UFH IQ%B‘EHT? HORT | c@ﬂe pol yner,
and fluoyine- npdif Eégeaitbh%agsmebyaeperzﬁeﬁhesenar studies son teRy di | uted
by water and/or al cohol ar ang;ﬁher .30l yep ici(an%t‘iﬂf?lllaéOO@ modi fi ed
silicone pol ynEpnAatiRgsatopoParatintei 6nal "group I's effectl ve operati on
wise in that iihsdoatibat andqbient aksdhohnge andoR§edt repytt nkey ‘gcf)%th a
modi fied silicone polymek, ,bARds PeLUeeBuPLBaALEIon ox three-function

silicone polymer of the composition of the above general
20 formula where n = 0 or 1 is overwhelmingly advantageous

when a heat treatment step is included.
In particular, by combining the n = 1 component 1in a

range of 20 to B80% in the combination of n = 0 and 1, a
thick insulation coating extremely superior in
25 appearance, insulation, heat resistance, and adhesiveness

becomes possible.
A modified silicone polymer is a stock monomer of a

pure silicone polymer modified by an organic resin other
than an alkyl group or phenyl group. As the method of

30 modification, the polymer is modified Dby a known cold
blend or condensation reaction etc.

A mixed silicone polymer 1is produced by hydrolysis

and dehydration condensation of a stock monocmer forming a
pure silicone polymer and a stock monomer forming a

35 modified silicone polymer in desired proporticns. The
pure silicone polymer component and the modified silicone
polymer component are networked at the molecular level.



functional groups other than Si-O Si bonds occur. This is effective for
formng a dense insulation coating at a low tenperature. As the m xed
silicone polyner, one or nore of each 35 of a stock non r. for 288%6“ ni ng
t he above pure silicone polynmer and stock nononmer of a cﬁtfr?%% SI'Ticone
polymer is used. Further, as the netal _alkoxide used as a cross 13
February 2006 - 36 |Ilinking point of the matrix, there is titanium

tetraet hoxi de, titaniumisopropoxide, alum num butoxide, etc. The solution

for treating the corReeBHotRCREterDaBUst atie LI .t tdbidiafEnsid igione
pol ymer s perfornﬁ, desol vati on and.dehydration si nul taneg%tﬁl% so dries
Andc 4 o lgss

extrenely fast® PBF nBOLYHBhsES SR obt | NE e MISF € CorRfts
structure. Furahkyl gheupnsetadmethoxwatlare f orenerhe thalegnsselldras, corr osi on

resi stance, angd._]j [ es] copr |0 ress. It is advant ageous
when perform g8£§3%?8 §8%§%§§;£%%rg%, ith ‘f%@t%}g%lsl.asrw{en using these
si | i cone Yol yneengpetshruhtr thethoxys i lanek meerrondthyl e thpxysl/ lanepaki ng i s

0.5 to 20 m thHenoREIRSLVENESS-bBo 1 Bitfe Anbihd 1Ml @R Jhrat ment  of
15 core end faces superior in insulation, breakdown vol taq.%i}_1 cOrrosion

resi stance, andlh@Be: rBePeeBREEt B P XER ) dRd MNP SR @IS O%Nt h a
pure silicone pplyne|, méfoet NS Bl i SPpEadAE) e, SMIRIdtyl-n heat

resistance is _obtained. .20 in parti.cul ar en._usi_ng ong or re of
tetract hoxys: | SEeCARP AL E G 0 DPHGHEH e IR A AN ) el A

met hyl t rli0ret hotysthaxesibane, ietshyplatingthoeats rlegiest alieghysdl -obt ai ned. On

t he ot her handg;.4 e ' m | SiJJ.C0 r or m xed 25
silicone pol yn%??t‘?)ﬁ%ér.'glfgéé E?{e%rggin%l ex }{db)ﬁgelgéfdgcr' t ep%%lhéat resi stance to
deteriorate, s®IPfTROXESEIRRRd BRADY RN YHiS AlFer #1%o annealing is
p](carforrred. Bly_diﬂpilﬁé@y?@i@tlﬁd)i)ll'ﬁldm? ]?qr@aﬂéiglﬂ;elimslitlia@z@ :t%it&@cm:&i@@dm_re 4
of a pure silicone polyner. s ifie sili_cone .po r, sal, and m xe
silicone pol yn%‘}p%%fu%rfgawfrﬁlga@foﬁ ’gfﬁcicc‘ S‘Mé‘rlaﬁfyt%i%&oé:&,degrgani C
resin pgowder partiThesinanedwrtsmilci dheselliyilogsowp ool phiedall ggolpt i ons
of the same inean, AnDURtex i SOIY kO Ras st 15} k8 %%hgﬁ%fa%% \wei ght

with respect to 100 parts by I ght” worth of ot ure silicone
pol ymer sol, TR FPEELRT |FRDANPVISHET Refterah@at ¥88 1stpnESn&pEry mer

exhibited compared with other organic functional groups.
However, along with an increase in the number of

20 carbon atoms of the alkyl group, the heat resistance
falls, the film-formability falls, the drying temperature
becomes higher, and other problems arise, so not more
than four carbon atoms is desirable. In particular, when
considering heat resistance of 500 to 600°C or so, not

25 more than one carbon atom is desirable.

As the modified silicone polymer, for example, use
is made of one or more of an acryl-modified silicone
polymer, alkyd-modified silicone polymer, polyester
acryl-modified silicone polymer, epoxy-modified silicone

30 polymer, amino-modified silicone polymer, vinyl-modified
silicone polymer, and fluorine-modified silicone polymer.
These modified 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



sol, an extrenely remarkable effect of inprovenent of the 13 February 2006
- 37 insulation and breakdown voltage is achieved and further, as a

conposite effect, the deposition power on the core endf el
sheet surface is inproved. Further, by reducing the shri"riﬁ%bzuﬁ?zpﬁg tinme

of 5 drying, it is possible to easily suggress cracking and increase the
thickness. As the filler added at this ti#fAg, 7in the case of an inorganic
substance, 0.1 to 50 parts by weight of one or nore of the substances

selected fromSi O2,,A1203, T p2. 10 Z nd [ he: sanme

having a pri rra?‘;’lrepﬁfff%?’éé s?%gy%?r f?%%ﬂfg( nmrﬁ%?cgﬁpeg%h&eﬁsaa%?%ll}%n ed as

powder particleslbconel polymer s Ubst arpekyman arabkes adiiewengyaic

substance, addiglpn,an hebhgggif'&sﬂit&)rrée to S0 Pard e Wei o one or
yl,

nore 15 substances selected from acr pol ystyreng, polyethyl ene,
pol ypr opyl ene, ppbypari aed poe yEar borRe: at Y I NandY meialifime, phenol
epoxy resjn, apdnetORREYITBERG Obthide Saie: ind PRrd intddi Niexk safl ixfbriteo 10, 000

nm as an enul si OT substance is ﬁ%ﬁfe]rctivlg fOJ{e i nprovenent 20 of the
i nsul ati on. WPRLERERNBENt"Bi"Adefitoh 01VSess than 0.1 part by wei ght

Wi th respect to 100Fpatherbyiwveighposmibte ofo Sirodifcelio giny f silldsgone
polymer, the e ' t ' ' ahl adhesi g8 IS
weak. On the o%%gg&igéh %\5&8%’?3‘;%?1—_@%; p]gk%%ésfts)?/%%e%g t, the br eay\‘k%gwn

vol tage of theresatihgkiBgiBpiRYcEPRPEONPANT HNYSGAIPHEIHE filmis

i npai redy pr theshifebheagf mdhg) sol bk Dled asicesh stk hfdiSisletatas a

limt. As the filler, in the case of,an jnorganic qxide, a 0. _powder or
col | oi dal substBhgetsfes Bﬁ?rﬁl"ﬁ%,tﬁtwurﬁ%ra%&%% otsll%‘taenlol

of ' t he same
i s advant ageousséph6pokides alaminum destoxntk gietss. an ef fect of inprovenent

of the insulation dye s {be, good. gl speralnn. Ay addidian iy ddies case of
an organic type, oné o re powders or 'emul sjons etc. selected from
acryl, polystypehgmerpofgeniys ehensol §premy | et 1 Baih de CPREiSHDonat e,
pol yur etfiane, gl 3abng,y RiEltr el yeROXY Ee§liRg kRepSwhebeuary 2006 - 38
suitable combination®is used. |f considering all_ together thle -s_ol ution
stability, ha#ﬁﬁ@%gétﬁﬂgu?%?|%ﬁh%é%%ﬁ&?nrﬁéﬁ“¥eﬁﬁ@§ﬂﬁﬁ§§°%ﬁ<¥ in the
Therefore, the insulation coating formed is dense and has
corrosion resistance and is resistant to compression
stress. This is advantageous when performing various
20 processing in later steps.
Further, when the organic group is an alkyl group
such as a methyl group, a phenyl group, or a group
including fluorine such as a CH, group, there is water
repellency and a more superior corrosion resistance is
25 obtained, so this contributes to improvement of the
corrosion resistance.
Each of these silicone polymers gives a better
coating than the prior art, but in the case of a pure
silicone polymer, a more dense coating with a good
30 insulation, heat resistance, and adhesiveness is
obtained, while in the case of a modified silicone
polymer or mixed silicone polymer, a slightly inferior
tendency is exhibited compared with the former case in
insulation, film strength, corrosion resistance, heat
35 resistance, etc. due to the organic resin component
contained.
Further, the advantage in the case where the metal



case of addition, an inorganic additive is advantageous 5 in that it is

| ower in cost and gives excellent dispersion and a stable effect of

i mprovenent of the insulation and adhesiveness. In partjgcul.ar, t ef f ect
is remarkabl e when perform ng strain annealing or anot hﬁﬁetﬁgirty @ﬁgat ment
step. 10 The particle size of the filler. izg i_nportant. In the case of an
inorganic type filler, when the particle size is less than 7 nm when

di spersed in the solution, the cohesiveness becones stronger and the

coati ng thi ckneismehtconesennmgtal oelehente N sodmerfflemt atyddre, pHmdort,he 15
solution and t Ll of. ; | pt i.0n0. erior Spa: S0 s ds set as
alimt. On thgydo?ﬁg?hha%? ﬁgﬁg%grgry%rg%bgﬁng%%é@%ﬁr Sk St'rgc;lud;hénlesl} due
to the coarse PaiBi¥| BEeperbnel & obOHR cz@vinghdan helihdrquthi arslisstighde i s

liable to detaghhbroahhhes20i 6% ec &M fRe EsndUSr tio DT A 18 Geletd ddi S
is set a f inthis rangaj, t he adhesi veness | scgood wth a
5s-an

a Iimt. |
bal ance %et \Neetr?ﬂer“?"rlﬂ?thﬁ(ckbﬁ% dandtiht 5 &8 ton Candfan ¥ T,
i nsul ati on coattpgNbavBngah, hcgh $ pakdosi, vard e acardferdayieed. This is
set as alimt . a 2 e inthe case .of an organic type
filler. Wen a%él?%;{gﬁn%qg%i@éét%&?\ﬂ% %lﬁtlﬂbaotnleonpcﬁ yaﬁel%,g }rermcg% ¢ form
di spersion is desifeblewing:the powder substance is added after being

di spersed in an al cpholm@kirt OfMSE1 SO YENtehd SHRAH Ao IdRG R &I spersi on

is 30 ohtained. This is advantageous for obtaining a coating of a uniform
thi cknesd. 1 n PERIPEUPLY 2 LNFT ARG Stc i obiThiared ate j ditntisy
usi ngv\ﬁi spgrsim@cé)s/sa&jrr%(l?‘d]ce agitmaidm Qfeﬂiic&ﬁ(erssﬂmtb?teamﬁt\ﬂl@r Ainxer
etc. en dryi e core after being coate ith.a 35 solution, drying at
‘ordinary terrpe%lrg %‘?meo?% TR UP Hue® \ﬁrf%f‘? J‘rvﬁ]ﬁ’g?hl“@%’drtf“ipﬁr&tgﬁ rt tine
or inprove thetheffiziensyeldtamehrdoespatiiingdmeitmgxi.n a dryi ng furnace -
39 13 February 2006 alnd AERE] BAI@:Gi M0l Bt 15302300 LA udlpheast S0
n _proceed su

seconds, _the deso] vati on and dehydrati on condensat.| ) Iciently
and a gddd coatiIty pIRHRIcENre dist & RFPPlay gfpperdiagl efdityPng net hod,
gradual heati ngpd: iy edugond daatnkageproeparHiay athithel $ikecayse if heating

rapi dly, water esaéf\p O:icn el g:Tple) et}.lesr‘_its.L%Invent is rapidly dried and bunp |ike
surface defects easilTy occur. en using the solution of the present
i nvention for As a measure to solve this, there is the method of

dispersing a stable oxide in a solvent and introducing it
20 into the coating. There is an advantage to addition of an
oxide or composite oxide of a metal or semimetal other
than Si suitable for the solvent.
Further, a condensation reaction of Si-0-Si has the
defect of a generally low reactivity. To improve this
25 reactivity, a metal or semimetal catalyst is added or M-O
bonds of a metal or semimetal (M) other than Si forming a
cross-linking point of an Si-0-Si network are introduced
by using an alkoxide or acetyl acetate complex or
chloride of M. A dense film including M is formed in a
30 short time. As a result, the coating including M gives a
dense insulation coating with few cracks.
Next, the reason for making the total weight ratio
of si, Li, Na, K, Mg, Ca, Cr, Mn, Fe, Co, Ni, Cu, 2n, Y,
Ti, Zr, 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, nitrcgen, sulfur, and fluorine at least



10 repeated coating to try to obtain a thick coating, to obtain a thicker
coating and good insulation performance, it is advantageous to first coat
and dry a solution containing the filler at a Iow1tenpe&?ﬁ re_of gom
tenperature to 120C, then coat and dry a solution not 15 o ra?’Hi%QS a
filler. At the tine of repeated coating, it is sufficient to coat the
coating agent containing the filler to gi@é 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,] af ter_dryi - ¥ tdy neduced

content of filP8&rPREEFLRY ‘i”%l%@g] ?%‘%:tlﬁaf}ﬁlar%/d ﬁ:eo%néar{fggng%, coating a | arge

anount of an agepecti thotbeatétal eveiﬁlﬁ!%ﬁt%lfﬂ%%o’dgrﬁﬂa’s‘% due to the

filler makes it S@%XFHQnOQ%%ffn Noi NSk @4 P bdRg &P Atd Aibdi pMihnggd gh
mty, adhesi

i nsul ati on, uni F3r eness, and corraosion rf i stance... Next, the
HH° o i AT 19

reasons for |initaouen:i AURLEF andhdrikior g &t iR ThstY ation will
be expl aiqed. Jgggﬁgaggegssbgglgwgf the magnetic material in the 30

present invention"are treated on their_en qgg faces with an
i nsul ati on coating éoﬁbﬁpséﬂs‘dﬁaﬁﬁono?’%g%%%{f‘si‘l i |;¥:on c%i%t)uﬁg and feature

superior insul ahkanatand optdesionthes¢saine. THRrERES ngtRDFBMENLCDHI t he
organic silicon,co ed.inqt SEnd iAW | 951 &5, haisa Sl 19, bonds
and forns an e%PFeggﬁégggﬁgeﬂg%g iﬁg ?ﬁginliucoggﬁ?sed of al SL%Q
conponent. Thekéf,oNe, Kt Mg,-Cae Y13TFeb?’ElarI§/bQ 6 %SS(I:"B{ et br?#'an
insulatipn coati,ngpWi t BsaRreXbEEBRYYat SUPLEL 090 | Pt @t bprwahgh cormass on

resistance. The thickness of the ipsulatjon coati of .1 he, ¢ p Ment
i nvention is nﬁé€f2r981ioétn%e9fPhgg ?ﬁf%in s"S 590 ’o@%r§5ln$g$§e enes

br eakdown vol t@g@elgeemagstﬂevoxy@énh carloff i ty@negénr RitHRYelsi zed
transformer. If tho thigkpess,ifel £5fc L ARy 2 ceReRGAG: ofukdeisiape of
' ) y

the end faces & c8f oca I'n portions occur  and a stable
br eakdown vol t ggeupannstrobscest fphetite CALTPRSE 0°Ht MBPAREHYT if the
t hi cknesg; beco .c@g%ﬁbHHQQFSOWEheQ rép@3kehOy| Nétai t endr fakdoen vohemge is

obtained.”Ther& is no problem.even.when_ a high k age is
required as i F@Re thgse*¥PeR FQFg }g?géagtFé%s?%é%grggﬁg?xgﬁg'upper linit,
the coating may be thiogl, thekegoasi tenthgnedsabeyebi Hieynatepat ed coati ng,

?Pﬁi?dhesivene% Sldhe JensukabhbanifgakbRgrabutbe §raBL Oy estumé sO+&s the

gi network. In the insulation coating, the weight ratio

20 of the basic skeletal component, that is, si, has to be
at least 50 parts of the total weight of the elements
other than oxygen, carbon, hydrogen, nitrogen, sulfur,
and fluorine and preferably is at least 75 parts by
weight from the viewpoint of the improvement of the

25 insulation and the improvement of the coating strength.

In applying the present invention, it is

advantageous to use as the core material in particular a
non-oriented magnetic steel sheet and use it for
insulation of the end faces at the time of assembly of

30 the core. That is, in the core material of a mctor core
etc., in almost all cases, the stacked core is treated to
prevent rust or is either or both annealed or treated
with an organic varnish for insulation. The effects of
this are tremendous.

35 Next, in the method of production of a core using
the present invention, in the step of processing the

core, the non-oriented magnetic steel sheet core 18



of the maxi mum thickness is made 100 m Considering the ease of the
coating treatnent, the coating performance, the cost, etc., the nost
preferable range is 3 to 30 Nm 20 Further, the transforﬁgeﬁ. core 6the
present invention neans a transformer core where only the %?%%We core is
treated to give insulation and one where a conductor is attached to the
stacked core, then they are sinul taneo‘uﬁ%/ Tgiven an insulation coating. In
the latter 25 case, since the stacked core and conductor material are

simul taneously treated to give an_insul ati.qn cpati-RgrqBAte @RLM haesdal ation,
but al so bondifg dt'h«?‘t(‘?c?%@dan&qaf:ng%gdctgg?'are $rmil t aneous| ﬁgachi eved.

The insul ati orreeaald ng matesenal rpetmeat 9Tt 6NERLESPR ERE-f4B8s, 30

surface, between heets eckaitl inveakweanenhblesondedmpie, aad the
i nterface bet eecr?tn[r&ﬁeosgbvg%lef Z’n% tp(%(')ancluc,t ors. W

. th a dry fi .no y are

an extremely cmsferiand il RHOSHCARY 188 FOSTOR LPELFS: gﬁ@é%ﬁ?a%ﬁgg? but

al so thegst ackgg K0T RN IHg o Repeeiduc tons 135 pber&s@fmaes}% sAadbehe core
and conductors are stronglld)?/ 413 February 2006 - 41 bonded. Wth an organic
silicon conpo@ftﬁlc]d’atqk?fg:‘ ©%he present invention, a superior igsuhati ng

and bonded coati nggring ded iddne tompeess, usededgt B, CRERENENES PLt FAte

etc. is obtained dependi : AOMROS i iNexteawedn@pyasneher
conposition oflr{%‘glagto OUIJ[ P%n?c{(r)kf&é.'t e organic _silican conpougfr:l use in the
present inventomn ahe drilisrane yisssiof alk@dimSit 15§ Grs SSorfithéa by

preparing a silang LxXpr&sse g e iganealsst aritl, apurs0 s¢RiFese(X ), "

(where nis an integer of 0 to, 3, 1.s an al or; LN &R Kleqar oup,
the plurality RRLYRERHFRL 1 d“ocgiefalcﬁﬁsérlérﬁon\ﬁngﬁﬁymgq—r?%%?'S,anX' bei ng an

al koxy group £xpiessehd)yer ol R2), where R is an al kyl group, and

the plurality of R2 able to b ' : MRERBV b idg brobaced b, gtike end
faces and surface ard o %dl%n%{%aﬁ'{a olne orynm)regt i:bmes by at |east one

of dipping, SpsRYivEragedechiriusdBmi ntter sipedd baiath CoRFiAg. ofh@ -Gr §8ni ¢
silicon conpound is produced by hydrol ysis and pol yneri zat] kinown
al koxysillsane wte¢ hdUtpm. derntrAting df Hgde 2o %lglej\?é)ﬁ‘t °e oSlfrfids%tni e,

by changing the type of £QUIAAIISMA dddwinep s abrmeehidanse lxmdi ng

vari ous types of perTof mance can be obtai ned.” When producing a partially
hydrol yzed produtforh agl&ox93tidhe as the organic silicon conpound, use is
nmade In particular, when using a pure silicone polymer

sol, modified silicone polymer sol, and mixed silicone

20 polymer sol comprised of an organic silicon compound, no
cleaning, annealing, or other pre-treatment is needed in
the treatment by the insulation coating agent, SO this is
effective in reduction of the cost of industrial
treatment.

25 Further, the insulation coating is dense and uniform
and superior in corrosion resistance and insulation.
Further, in the case of a pure silicone polymer, there is
the advantage of superiority in heat resistance at a
higher temperature. This is advantageous in the case of

30 including an annealing, aluminum diecasting, or other
heat treatment step.

TIn the case of such a coating of the present
invention, when the average film thickness is less than

0.5 um, a sufficient effect of improvement of the

35 insulation and corrosion resistance cannot be obtained.
on the other hand, with a film thickness of more than 20



25 of one or nore of tetranmethoxysilane, tetraethoxysilane,

t et rai sopropoxysi |l ane, tetrabutoxysilane, nononethyltrinmethoxysil ane,
nononet hyl tri et hoxysi |l ane, nononethyltriisopropoxy- si

nononet hyl tri but oxysi | ane, nonoet hyl -tri net hoxysil ane, gQFdeumyzooa
nonoet hyl tri et hoxysi | ane, nnnoethyltriisogropoxysiIane,

nonoet hyl t ri but oxy-si | ane, di nethyl di meth %ysilane,

di et hyl di et hoxy-si | ane, diethyldinethoxysilane di et hyl di et oxysi | ane,
phenyl tri nmet hoxysilane, di phenyl di net hoxys |Iane hen%ltrl dIhoxysHane
and 35 di phenwftdn SHITAA | tHHEX ROTHANS | a?% “ore er%b

condi ti ons, rp{&gg%;,glgoé hestQie rmke:réaasesscbrt hitte tatle siG@nienss agent
contai ns at of one or nore t é&g_Februar 2006llm d nce
subst ances expﬁ%@@%&P%ﬂﬁ%ﬁ%)fqaR%F iculk %WW1 % ntteger o

R is an al kylw}gélgugj@xucpﬂ@ydn garrﬁwallrtdmmﬁmr a]loctegd Qq‘eel?;lrw)m? to be

diff t wh = ' b essegd Ly C
OI(RZ;are\r/]\ﬁereegdg&a?@“%t a‘Pi(ygr&)eg 5 o c?ar[ I Ity §; ablz to gre

different when n = for 1<;oam:1r2cj traesmatthﬂ}‘%tﬂmlfd’re W‘PW%I iGPPing,

corrosion resi stance, [ vqﬂg_s squss iif obt ai ned. when
the content is Bhalt e‘i}’ é t Eﬁﬂ he:ltaé raeds‘%% e tends C)tco fall and,
dependi ng on 1Gothiderbny n@h%oﬁﬁﬂﬁl%ty el thRy %Cw]]f?e +¥85 A%tcurs. Most
preferable is &@%cwﬁcfg@fltug@rwlme adolwegidn 50% of RL, and at |east 5%
of X. In this case

hi ck coatin erio dhesi and heat
resistande is obtalﬁﬁﬁ CORLING Y % #)?%ﬁﬁ%%gb oundEy ependln on the

15 method of pigdestion, féheuress mheemtmltmﬁ riche \GRmpPas sk e it f ht whi ch
gl ves a partial hydtghyzede ALoduet oifd 8 ShbADSE UMY @51 seamact i on i n
e curing pro

hen ' Ts used for treat ment and cured %lev por ati ng
the al cohol of pohemgol seht wedpbiehts bkiGRISIRR TﬁFrﬁﬁﬁ isture

curing type Whg%@lggﬁé peiy#agesgo. partial hydrolysis in the process of
production of

organi ¢ ~sjlicon conpound uring agent,
is used 1¥or treat nﬁnPur?h%hlt‘El?%% 15?/{%5 rsg(%)fnlgs Eﬁddyce% s and
condensation rgaatblPshy she paistal edemydihet B0 . condenrahipn ALY e

present inventi O@Hﬁt fe syl ?ﬁ ﬁPg&x‘?ﬁé'é’@lvéz‘i@aéMe cb:blﬁﬁliirélgayp’f’é‘ﬁj dbndi ng

not only of th&° ces o e"steel sheets, but _als agween tge gt eel
sheets (foil), knhenspabetab@?&e%ﬁpfﬁ%s%n%ci%r 951amanbéf“ &R fha sfeel

sheets (foil) af eSQEdH?thEOaﬁe R0 iigTRer baky) AxcapTpire pheeldr goup,

Condlthgj usetge 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 held in the sol state.

A modified silicone polymer sol is a solution of a

25 compound obtained by hydrolysis and partial dehydration
condensation of the stock monomer of a pure silicone
polymer sol modified by an organic resin cther than an
alkyl group or phenyl group. The method of modification
is known modification by cold blending, a condensation

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.



curing type of solution is advantageous for obtaining quick drying and
properties of a stable insulation coating. By coating and drying at a | ow

tenperature one or 35 nore types of organic silicon co i sed of
a partial condensate obtained fromsilane, it is possigﬁpﬁgﬁga&g$@$an S 02

polymer film superior in coating 13 Februg Fy 2006 - 43 perfornmance.
Further, when trying to obtain a high insulation resistance or breakdown
voltage in the bundling film 0.1 to 50 parts by weight in terns of solid
content of 5 inor gamhﬁtmr'ﬂetww@owdg dEmiy reot e draaldesdlru:td oo liss

added as a filler, to the organi ¢ sil.ican LSOO 00
parts by wei gh¥*Yhd O~ %’%’Zr}%%l?ﬁsa Red s rﬁo%;ﬂgdr%gahhs g}a%gr%ound
As a conpositedefifdéritdn aoiudensatiofn tdfe & indta], Qﬂuﬁﬂmﬂmﬁﬁ&l(ﬁﬁ)pomer on

the core 10 end fages,of stegl shesidfold Jossufrasand crack  resistance
and insul ation %1? he coat1ng are J;érﬁr oved t he 1 nor ganlq%épomder

particle$ or colloiBla¢ Stk amtleer afdef td'lel RWY &P ipaqad 5% one

or nore types QfeqSUPstRaCEs rﬁ&i@asﬁot}fgm& Q% AL2Gss 1510@1 Z_:;:(az;p and/ or
15 conposite substances of t sarre hawt[r]g t{)rl mary particle size of 7 to

5000 nmis adde®tr#Retpexyin LeLIRf s than 0.1 part by
wei ght, an effe@tr@isopfmpﬁwyxﬁﬁuneﬂ Wﬁﬁnﬂhdtdgysxﬁ&ﬂﬂﬁ ng resi stance, and

insulation is not ob 0 eria YA e, poOT
bundabi lity ana® %%I]H%Eg gﬁggggg}ﬁéftfgjflﬁeun\g\%nnﬁ%ss ea%ﬁ y occur The best
range oflladdi t nonomgthPlur i bsOPFRPEXY Hil aRs gHRODOMRE Nk ORI Soat i ng the

above or gani ¢ si1160n nERTRONAS: et BANS] aldostnd vmIdb -

applying a 25 surface coating, painting, etc.. The netho o _not only spray
coating and di phlale  bEenas Y bt SRF TREX B IANS M°F ¥ Y4150 possible to
use general nethoEstbRrysibappl eshneihyhtimentesey oflate, anount of coating

etc. Further ve, fhe bo g bo ﬁggg 0 parts of the
conductors, naﬁh%?#@pag af%gaf%“é] &%é¥§¥f§ﬁéé§ﬁ) f%ggggure bundl i ng
pover afltser dr@m’ghyldgewn:gslmlé%wa@h;@ibhfc@%ﬂtw ot parts,

i mpregnating tEE?hQH?ﬁ&iﬂQtﬁé&}%ifﬁhéf1ﬁﬁﬁhfxﬂﬁiﬁﬁhdkyéﬁiaﬁwweﬁhﬁn

establishing a erm ned coptact st The, drie th|c5: s easy
to control by f‘hﬁhﬁﬁl’h@ﬁetla?xﬁﬁ’a}@?%gamﬁete‘ﬁfgbe%fsJt]?'?é’ %o rhf
sol ution or titanium methyl trichloride, etc. as silane chlorldes.
The modified silicone polymer sol used is for
20 example one or more of an acryl—mohified 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-modified silicone polymer.
25 These are used suitably diluted by water and/or alcohol
or another solvent.

In particular, a modified silicone polymer having a
polar functional group is effective operation wise in
that it does not require alcohol as a solvent. Further,

30 with a modified silicone polymer, bonds between organic
functional groups other than Si-0-Si bonds occur. This is
effective for forming a dense insulation coating at a low
temperature.

As the mixed silicone polymer, 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-




the concentration or viscosity of the solvent. if 13 February 2006 - 44
performng the coating and drying step several times, it s possible to
increase the filmthickness by that anmount. The coating | %&ﬁ&éggéto a

predeterm ned thickness by controlling the pullout speeﬁ3 e of 5

di pping and the nozzl e shape, ejection speed, etc. together with the above

solution conditions in the case of sprayBfig- Further, it is possible to

suppress solution buildup and adjust the filmthickness by bl ow ng

conpressed air. 10 The electrical insulation coatlnq:forngd in the present
t

i nvent i on al solhaksing bRetmt nRf fEbR thatt I kurtheRe 19 (CHta Werves as a rust

preventing filyptdhethdRidé) &Stapnasiidspispadiate ord i dhet@ndd aces
or possible to attach the winding and then coat the winding to fasten 15

it. The dried $¥¥m of the present invention is mainly conprised of S 02
and forms a dense fThen dalunipSi f&F thormdsingdlexhidid srah Baeenel y

superi or | nsul ﬂdip%] ‘? ei-zéé)ust}uﬂ{ eé/ﬁaé’gé %fl%é ﬁ{bl et lr%_,_tr}l},e organi c

silicon conpoun present 1 nvention, g tenperature shoul d

be not nore té¢eselodGiomhRd jdeedzatsion @Mtﬁ?ﬂomﬂgs%rﬁrﬁﬁﬁt of the
organic sili cogxgpém@;idfé& N | $/0 s rylderadé:ohgdatﬁ{ghyﬂaﬂilc}ohol but yl

al cohol , propyl al coh , not her rature vol at l'izing
solvent. 25 THeCPreterdnrh %ﬁr@tﬁ%fﬁﬂ’e‘? Lﬁ"eroqub erb l%y IJlu5| ng a

| ow boi | i ng potddtsod vesitned his dlryseng hatserqmrma,nrcm heconespossidicke.idf in
e b ARCLal MG L E00E. 8B ddl o Mo dd 1oy SRl e dB Ul S pBEOTES

possi bl e.” 30 I'n e-Size unt si ze Sl ze t ranst or ner
for power use, P@h§0$mtwwcﬂaﬁﬂ@ﬂﬁnRIQQQQﬁﬂ%qrﬂ? kﬁFQQNﬂtQR%eIf is a serious

probl em and nmust noghbe uddeWatksd hel Prestntpd e i1 AlHm takesinet e of
the problems in work efficiency, cost, and the wor k 35 environnment caused

by the varni shEnickmes ot dEter rdet rntand/sw drkiowalis Qo fie R Hift ghe
deburring a”dozg@beeéﬁéﬂee@é @Qteﬂ?fl@l@%é aaCngufSul ol d3{eht Ids the

13 February 2 organi c siljcon conpoun present 1nvention is
used, prdpert |@@r%fmtim% SHRRELQTdde Jd’fsu\/le@rtrﬁ%l ﬁead?d@“gbé{ﬂlétfg&nd

these probl emsc ¥ Lo b€ VEed £k ance, and heat resistance can be
achieved. In particular, with a pure silicone polymer, an
insulation coating more superior in heat resistance is
obtained.

20 In particular, when using one or more of
tetraethoxysilane, tetramethoxysilane,
methyltriethoxysilane, methyltrimethoxysilane, etc., a
superior heat resistance is obtained. On the other hand,
in the case of said modified silicone polymer or mixed

25 silicone polymer, there is a tendency exhibited for the
heat resistance to deteriorate, so this is suited for
applications where no annealing is performed.

By adding as a filler to a coating solution using
one or more of a pure silicone polymer sol, modified

30 silicone polymer sol, and mixed silicone polymer sol one
or more of inorganic powder particles, organic resin
powder particles, and/or emulsion solutions or colleidal
solutions of the same in an amount, in solid content, of
0.1 to 50 parts by weight with respect to 100 parts by

35 weight worth of $i0, of the pure silicone polymer sol,
modified silicone polymer sol, and mixed silicone polymer
sol, an extremely remarkable effect of improvement of the



As the electrical apparatuses in the present 5 invention, there are
el ectromagneti c apparatuses and heaters. The electronagnetic appar at uses

i nclude notors, actuators, generators, transfornmers, ﬁqﬁ ﬁégs The
heaters uses induction heating, heating by irradiation b@f SRRy rays or

other |ight and el ectromagnetic waves, 10 and heating by direct conduction.
The application and nodel are irreIevanI.}ﬂhe notors, actuators, and
generators come in an induction machine type, synchronous machine type, DC
machi ne type, reactance type, or two or nore types in 15 conblnatlon and

i ncl ude | ar ge- sinsed attd om @neé hseaksdownrupikage iFaashériersapAcEuye®bund

transforners, %%a%k%%mpb@QQ%faﬁﬁeeg 2nd abﬁsg1£xasspuﬁe@gomatn@uaotapes of
cores. Reactors are uséed |nvergers verters ChOE ers, apparat uses

used for adjus@Wﬁgf@ﬁéspﬁésétSPltﬁ esh §HF 358 &RdLBBFPYRE-and i nprovi ng
the power factor, fulrkees,f oy ekdocthalyi Bgehsghifhkeqeeati eheetdme of

ignitions etc.  There., ar e woun e d t 1.§.h
cl ear anced anddfyﬁgg Wit h&ﬁtpoggférgtgglégg §SFE§§§§§S égggkﬁgb 3P?omjng
saturation, typesresisegthet tborésesetc. 25 Types havi ng cores or yokes and

types not having them arg f@qaarpgaabalst EHEE“@EmetYEﬁStHéVbBQeDSEHQHent
magnets and types not haV|n% them are both possi bl €. The core_and yoke
a

i ncl ude magnet il@CFEEBIL Cs FEOE] “E@rnﬁlﬂo?onépaParFFOFYCBSéBPtaPFo9ne or
anor phous magneidre o30 thet etbakanees, samdceéaefrsmaskeg,amre§, Bhit, ferrite

cores, cast cores, po net al cores | astic . cores of
powder , gﬁc Tﬁg t%&?a?%m%?sﬁﬁees co{athe it Im:‘{okrg Ynd udepxgagn i c steel
sheet, plate, @adtdcier siker pdud netépgﬂonmfeﬁrédéedeaaﬁ hlenged asckel

permal | oy 35 wderaggrqaeqesnbgkeblﬁbL93§ sGBbkahhcagd cobalt alloys and
soft ferrite, anorpho terirals, nanocrystal  materials,

appl i cations incl udénaichet GRESCBEeED 2ZIRBAFUERYSDBDGE- ﬁ@leFQPda9%kes
t ransf or mer comﬂ%nd&@@cb@rocqres s0epeet E0BRORELgROr €8, opei aredorer cui t

boar ds, rticul ar o se i s_nade of d yokes obt ai ned
by punchf%g an&ugggéQFﬁé ﬁﬁ&ﬁggﬁg §F8@|a§ﬁ§gf_Pﬁ%§gé§g ﬁ%blude cores
obt ai ned by pumeiiyeghyienst apkingrsbrgene, ppeteanider epclxtagbedabe nati ons

of divided Cor?oﬂ?%%%%han@ndm@@ﬂﬁgngorﬁﬁeﬁQﬂEtéﬁ§§yu§§glﬁoraﬁé'a' gap type
rotary nmachin as In rotar ast1c deformed  cores

I nes ch
as claw pol e c6CP9LlYNEEHdOEotES, S§FSCR§da Par8101e size of 50 to 10,000
nm as an emulsion substance is effective for improvement

20 of the insulation.

Wwith an amount of addition of less than 0.1 part by
weight with respect to 100 parts by weight worth of 5i0,
of all of the silicone polymer, the effect of improvement
of the insulation and adhesiveness is weak. On the other

25 hand, if over 50 parts by weight, the breakdown voltage
of the coating is improved more, but the density of the
film is impaired or the lifetime of the solution reduced,
so this is set as a limit.

as the filler, in the case of an inorganic oxide, a

30 powder or colloidal substance of $i0,, Al,0;, TiQ,, Z2r0,,
or a composite of the same is advantageous since it is
low in cost and gives an effect of improvement of the
insulation due to the good dispersion and addition.

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 cores, sintered cores, powder nolded cores, plastic formed cores, etc.
such as in transforners or reactors, cut cores, El cores, etc. The present
invention can be applied to all of these. The permanent net s not
linmited in type or 15 shape and are not only used for fFﬂF “?%ﬁ%hgtors,
actuators, and generators, but are also used for the bias magnetic flux
(magnetic field) used in flyback transtonB@8ers and reactors.

El ectromagneti c apparatus, as expl ai ned above, use 20 nunerous nagnetic
menbers such as armature cores, permanent magnets, field yokes, etc. Even
armature coressuitpeld goresnaeien Bf e¥¥den conprised froma plurality of
piheC;es g; Eftgn?ti c ﬂ?tfgﬁhgiéeﬁyﬁ? @ﬁli{bé@@iéﬁ?tgﬁr@mtiﬁ?ml?ﬂﬁﬁel tod
sheet . ectronmagneti ¢ apparatuses_are sonetines, magnetically. shi e
or eIectronagnB?F@%?F?rshF%V§% ) egge?%'hq%ﬁﬁﬂﬁe§ﬁﬁﬁﬁé%%ff?ﬁé(f%%;%ﬁa

| eaki ng to thecagbsbdead®itionpranehtoryietnadddiginet i Ts fadvardragadusvadi ng

the apparatus,and havipg. i t f t i 30 or inside
of the apbarat t8. gq’ﬁg gﬁ%t ?cg&%r%gglgrg&%‘? %!ﬁée: g%?erégsgﬁf%l\s/éelﬂ?i on include
magneti ¢ menbedsspershagnaniica shilkleli affert of cbtRERRRMINE OCSHIRE ding. In

thi's case, the el ecttoNBOREt LEnEPPRERLHSESIH Davt Lduldie, priasenttedviant i on
rel ates include apparatuses, devices,, and 35 facilities ggneratygganagnetlc
pPParfUsES,

flux and el ect FeRaghaPie WhHaDReLhArBHRT ef et P | HUIGRIES
devi ces, and fagtl ttbesmahtested. by magnetic flux and el ectromagnetic 13

February, 2006 - 47 ves. Further, the invent C i o]
gener al Hﬁgnetic sthgdPﬁﬁtﬁﬁi%r?éf% %§d£%$e%%%%%%g%%tﬁ@ﬁggﬁﬁgfggﬁgsgug
material s. El ecasecaf appanatrgaescusepeohilienr swhahetlpe domdued bt $iFe

el ectromagneti ¢ appacat 3ES7CART ViwRENBA LE Ser Sl I BNTLIE SETUYLSUS MY _
generating a field magnetic flux. They nag be_ provi ded at ng. tator side
or provided afohREiVBRBFSoPeRBYERgShreLeEesi e e RRXUHYAPY ctors

carrying the i pduehk8NusEvERNbr SUBbrasis nad e f feltictdrontacht el , thehe short
The" contiict or §S5PEERE pad: EPe aFabhbEty b Fefea AP SRR RIHRAL cac
wires and wri agsthsedisnsetesasrachimitpparatuses are included in the
conductors of the ppaseft olRelNNEAEI OPnen over 5,000 nm, the surface
roughness due to the coarse particles becomes too great
and the inorganic substance is liable to detach from the
20 core end faces due to abrasion etc., so this is set as a
limit. If in this range, the adhesiveness is good with a
balance between the film thickness and amount of addition
and an insulation coating having a high breakdown voltage
can be formed. This is set as a limit for the same
25 reasons as in the case of an organic type filler.

When adding an additive to the silicone polymer, a
more uniform dispersion is desirable. If the powder
substance is added after being dispersed in an alcohol or
other solvent, a superior effect of dispersion is

30 obtained. This is advantageous for obtaining a coating of
a uniform thickness. In particular, a uniform dispersion
is obtained if jointly using dispersion by ultrasonic
vibration or dispersion by another mixer etc.

When drying the core after being coated with a

35 solution, drying at ordinary temperature is sufficient,
but when trying to dry in a short time or improve the
efficiency of the process, if drying in a drying furnace



The high tenperature operating electrical apparatuses of the present

i nvention include ones used at a high tenperature and used at high
tenperature environnments and ones which becone high in % erat Sbby 20
the heat generated fromthe conductors or netic nate §um¥' refore,
the electrical insulation and nmagnetic fl retention of the conductors or
magnetic materials have to be able to breakdown even high tenperatures.

The heat resi stance Lefperatire of Lbe RSrLnenhat 5eg -eoad:na.on adhesiore

applied to conventio onductors was norma he 180C of the H type of
the JI'S (JaparPeGiAsrikhe Siapebvayian end ﬁﬁRYﬁﬁﬁFlPﬁ cred n

igg\éténtl on. t he "ﬁucgé%% e%ﬁﬁ?fféﬂéﬁtl?e&ﬂéba ééﬁaeﬁéhﬁﬁﬁ o' gggnafnrmiﬁooc tf’
i ncl usi ve. ete ure. be s _hi nechani ca
orobi ems. ari se Gt & HEEGoriict OvEe FERGLE vESY LACBEANAG /L 67 26HHe TorBsere s
inventions it Qﬁﬁﬂﬂfﬁg¢m68¢@éelm@ pf@yeﬂeleg. el ectrical apparatus able to
operate even at suc erature. i ntion

) th t
L on i b ¢ ity IR ELHE S 4 2onele LS BERIRRY e o NaSRT s B 25PhoL,
magneti c natemhahnﬂtheﬁmse&wémtylsormpldlyidrﬂbé ehdcbumpall ike Belnfaaey

2006 - 48 ins Q e -and bundling of conductors or magneti c
material s at aqkﬁéﬁgg%ﬁ%erfﬁ% 5% ieinafter referred to as a “bundl i ng

sol ution") upon dryi¥ien sasmm@me o¥olweioundfi hgespraceon Lavénpaea ifngo

so as t01§ depasidedthey sl i Ay @&nygﬁoeooabwfnoat $hdexotohfR€ngconpduct ors
or magnetic materials or |npregnate t dling,solution at the cont act

parts between Wrfduttbrid iRt hiRRelte FPerinfulabarReBRY LPERANEE s S

and magnetic mitterllsak{:‘dva’:lﬂﬁhélﬁiweﬁb 1@1ﬁ99dwa@r§mdnag9ehl goMatebhal s, and
ot her nmenbers. Next,., the %hgp solut|0f IS, ma ﬁ; ordlnary
e’e ¥

tenperature or SHIRE BN Tortluct o aﬁﬁm%’éﬂg‘ﬂf f8Pfal s or
t hese and ot hertemgrrertsarelhes drdo ey, tcoswi coodn amdtdeypaesehttionendion is

suffici eg drylﬁrg)gltja[%@dlioaor@lt rature to 120C or so, but by drying at 80

to ZOOC or at econds to obtain a sufficient coating effect,
extrenely fast dryi dg & cuimegpharipratebdssedt Bngl nithespeeféacient to

i nvention, thedﬂ%ﬁ'ﬂHkdeéE%h#U%é@hﬁ"d@ﬂﬁhiﬁﬁh@UBHé'ﬁﬂlﬁ@fuﬁb0819@V§ﬁ5 the
outside surfaces of the nagnetic naterials or other nmenbers etC. and
average film thickness after drying of 0.2 to 10 um and

then coat a solution not containing a filler to give 0.5

20 to 20 um after drying.

The treatment with reduced content of filler is due
tc the fact that a combination of coating a large amount
of an agent without a filler to flatten the roughness due
to the filler makes it easy to obtain an insulation

25 coating providing high insulation, uniformity,
adhesiveness, and corrosion resistance.

Next, the reasons for limitation in a transformer
core having a high insulation will be explained.

The stacked sheets of the magnetic material in the

30 present invention are treated on their end faces and
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 S8i-0 bonds and forms an extremely dense coating
mainly comprised of an SiO, component. Therefore, it is



bundl es themtogether. Alternatively, the bundling solution invades the
adj oi ni ng conductors, nmagnetic nmaterials, etc. and bonds and bundl es them
when dried. 25 (Hereinafter the coating or |ayer forned @‘ﬁ%r dr}?hgg of
the bundling solution being referred to as q%"bundling TRV ef ore,
since the bundling power is determ ned 5y4t > type and thickness of the
bundling film it is sufficient to determ ne the type of the bundling

sol ution 30 a“%{}ééiﬂf@%“ﬁé iQnafﬁﬁﬁﬂéﬁ@@n%%ﬁt%%dwi'ﬁw bhelextifefmely
bundl i ng power “‘changes according to the shapes of thé conductors and
magneti c nmat er i SHELHIRE tHes el ateobf ARACOELPFAER EPSARENEEes, so it is

necessary to considefnd henisShapss oF the crbdustebs avdtimgnelfi eneaterial s
and the 35 state of the surface or end faces as well. As the bundling

sol ution, a solptésenteinventtonpis seadef2ohe dPO0nble Wijplsaothigkaess
silicone golyners 13 February 2006 - 4 ure sili%pne pol ymer
; hich’ 1s

i d.
is a conpeund FHodRit®d 2 bifa YR BY 2k OV%ZEgigﬁgﬁﬁhgﬁeﬁﬁﬁréplOnw

condensation r i@fbr?t[ %P QsMRie-LYPES PLaRE¥BRhErsi KifC@he CoOnpounds
expressed by ( "SI(X') (where nis an 5 integer of 0 to 3, R is an alkyl

group or phenyltlgrddupgss the béss athey af wR dependdnpgeoni ther hEPRNEOE n = 2
or 3, X being.,an al ko rou ressed r. Q6 .S an
al kyl group, and'%H&® I%%éﬁ%t? O?%gac%%fé ?%Céélngﬁigféﬁfwaﬁéﬁ 5296, 1,

or 2). These arandradcuicell dybicakygownl yelsagadcpohphebiez abtaanet .aorRndhe
al koxysil ane w thout a solvent or_in an organic solvent. thi.s tinmg, by
changinglshe t PR qqﬂﬁlﬂi‘ d%h%sg%?cg%ﬁ??n gcﬁgegnﬁoréaFﬁ%&sgBePbd?%ances
are obtained. Igngener@linPieesi bi68R8oPR! y¥oREageNtEudbthypes. Theceal lied a
heat curing type and npisture curing_t inventiogirgge

e. In e present
for mer heat cmw99mP¥%Rk§Ws@viﬁéW%?%b?yxgggd?r?ﬁggoﬁgayoiﬁﬁﬁﬁgl?yﬁgg, as
expl ai ned aboves i toarasedodfaabangganizedi trepafoompoundpr mbehanol

et hanol , isopraopanol ,, butanol, o ohgl avi Lk likng

poi nt, and wat elPPFhet it e, th4 Jf:%ée)éﬂg%rlﬁ%g %gotéﬁgg?’b?ﬂgrgPhgwgggghPow

tenper at Ube of diymbiliOC vepéated chatioyvenndcorhereHeness BE Fhfori zed

and expel | ed 'fh%?hé?@éé”@%é%f@&rétttH@ ahfle dodepgseusalbrfl, eheSLifilBonds
ryl ng for

can be forned by g several mnutes 25 to several tens of mnutes.
In the case of dhetHatnaximwoi shicknessi hg myge, 180 hyor of9BEidrEaBRT SRei s

caused by — absorptd one ofy & NG, M0 2§ U fe b fnd €, 3Ltie 208at PigCRBLEBEnbACe,
the cost, etc., the most preferable range is 3 to 30 um.

20 Further, the transformer core of the present
invention means a transformer core where only the stacked
core is treated to give insulation and one where a
conductor is attached to the stacked core, then they are
simultaneously given an insulation coating. In the latter

25 case, since the stacked core and conductor material are
simultaneously treated to give an insulation coating, not
only insulation, but also bonding of the core and
conductor are simultaneously achieved. The insulation
coating material permeates to the core end faces,

30 surface, between the steel 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



cured and a coating forned by the effect of the added catalyst. Therefore,
sonetines it takes several days for 30 the curing of the coating to
proceed. Further, in this case, the formation and curi ting
are not achleved unl ess noisture is supplied fromthe ggd%%d%nfzﬁﬁﬁv%en
applied to stacked sheets, in particular. lygrge area materials as in the
applications of the present 35 invention, the curing proceeds at the end
faces and supply of noisture into the interior becones difficult so

soneti nes the boatledg @Withheni osgaeicannbicdre commsoheyerndilikgbsfiarhe 2006 -

20 after several uepke,ondsiber slorethere | s dlie BEOBEM LhaL, constant

of the curing tine canno al ne t he
present inventfeating phewnided vbthokardmesst h%tlfkﬂqﬂh.g i'pizﬂtnt of the

solvent, 5 thersglyeghcéanche, swrp&}yté)h@é@rumw &xpald ed. This is an
extrerrely great nerit in terns of industrialization. Further, when trying

to obtai m a higPPASLFEPFon resistance and breakdown voltage in the

bundl i ng coating, #éx, 1u§Dn§>0a$)a1£Hi<§ &l)my@ijthion ot edHs 1 s0ldrd ggont ent
of one or nore ﬁ%pes of |norgan| C 0OXx parti.cles or a coll oidal

sol ution, orgahi FEIT Do +C%%r??’%ﬁ’°e% o"}se‘%\ LS iBReS&ittion of the
sane is added invemeicn | oneoner moty meypes of fitdaimenitt h‘tgees:paactbttaanzh@n

parts by wei 9h5¥11§r 5L 9T 2 S Parl dhS-UH & ts‘# '19%.2 i t| on forttlds;

corrp05|te ef fect, of "addition of this filler, ower to the
core end% aces(Br 81 6¥]) cshd¥eTUPf 48e2PsINEBABYeAE AstPhd: i Rorigarfit powder
particles or £DkyDigedbups ubststieey :.adji&ﬂ: 0.thd ®ehl-fanhs d¥y Rvehphe 06 20

t S 01 AL203" nd/ tes of th
T e T N

Si nce the condﬂpm@e@fbws@l hew 0 (Rf ) ef WbetreoR’ tire ast addlikyilt ygrmofup heand
solution, usef & \%{‘C@f @VbﬂﬂeatBr E@&!f?@f&hﬁ'ﬁhéhzﬁ of ynof 25

nor e than 0.5 meS nor e ef er abl e present rnvention, when'trying
to obtailR a HMdAIngHs I?ﬁ%ufp%cr‘?%raqqq Sr’a’éfaftacr%ﬁrﬁ &9d¢ed prghdrdrganne

silicon conpowu Iﬂ‘dih’& al fiseditby eastl HP Gfnadlof Qﬁﬁptplﬁhg— @pra¥ing,t Badgeneral
formul a expre§§ed nS| Xl 4 Q,Qﬁ@ ' n_integer o% 0to 3, Rl
is an al kyl gr 4) %ﬁ(ﬁﬁi #ﬁﬂh@ﬂ |F? CofTRE éﬁlél}& K&

di fferent when:cnnpourzi ors arodlldmi y duy caiddgreyi sgraodp ped ymesdedthpnCohfor
AR2), where B2 o Aoy Gt aRdduie aPletndlenty of iB2an organic

20 solvent. At this time, by changing the type or
combination of silanes used, coatings having various
types of performance can be obtained.

When producing a partially hydrolyzed product of
alkoxysilane as the organic silicon compound, use is made

25 of one or more of tetramethoxysilane, tetraethoxysilane,
tetraisopropoxysilane, tetrabutoxysilane,
monomethyltrimethoxysilane, monomethyltriethoxysilane,
monomethyltriisopropoxy-silane,
monomethyltributoxysilane, monoethyl-trimethoxysilane,

30 monoethyltriethoxysilane, moncethyltriisopropoxysilane,
moncethyltributoxy-silane, dimethyldimethoxysilane,
dimethyldiethoxy-silane, diethyldimethoxysilane,
diethyldietoxysilane, phenyltrimethoxysilane,
diphenyldimethoxysilane, phenyltriethoxysilane, and

35 diphenyldiethoxysilane. At that time, as more preferable
conditions, if preparing the stock material so that the
coating agent contains at least 50% of one or more types




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 = 1 a range of 1:20 to 4:1, a
nore superior performance of the bundling filmis obtai

t he hi gher 13 February 2006 - 51 the rat?o of the conpo ?MQQWE%bélcu{ﬁ;
greater the hardness of the coating. Further, the obtained bundling film
becones resistant to cracking. This is adVéhrageous for use at the tine of
use at a high tenperature. 5 Further, |n general , the drying is fast and

the work efficiency in drying is
conponent becoﬁésngétﬁaFﬁ %EF%SFE gglrﬁfﬁﬁe4' %ﬁghQEi coatlng can no
I](c)n?ﬁr ?8 obt ?Ilﬁedgduecﬂfoot he 3prab|:&maﬁ arkacki grpum athehmratle S QP dr yi ng
o] e coati epg:t f

P‘gsgIPﬁé%%yog@(g 1 d at}]é %e Ofa i hee Lase whal Eh =2 JY agse

mhere_n =1is at _resistance becone
inferior, so tHf sbesngein aaslkoRY rg1oUpP GRRIRS SRI&RY Bh®T |Cf(1% he WEFF‘S

becones npre tha A4yt atafesi qﬁpgr weéd t tbhbee
the 15 problen?bf cr%ckln of&fmgfcégglngié) %EiﬁyﬂHﬂ) abmu g?lnés
P ?o

becomes difficdiffesenthwiensnsst Oasla Pi CPﬁg?Easﬁu?ﬁElgfeﬁ rical
insul ation, itingulskfibnGi edrrbeiaddrasdsbhand,asdhasaddnesve ond heato

P e OB RaSes ST SRR AGRELRE. LoD 20 Syfedefiet 102

nm The nethodtmﬁscoahengeﬁherbamdtangesGBBﬂBoﬁooﬁaiheanﬁetﬁ%ﬂeﬁﬁlﬂgpﬁ?ng

i Itoglenf’l QS' ;t”ghéoég%alt%g”%)snhﬁt@ongenﬁéahhxg%@dtﬁat POUMObcEUEE acRos AL | NQ

tironto s t d
anot her net hod P&y ezl ehd Su¥BEN Tﬁépégé9gﬁ%8ég %gtﬁE g g ?8% %o@?.ﬁé
etc. may al so hegasuppnessedshyog xdenei athys usete med hodicFwrdatsimg t o
o et r i ars. abpelighOus éegﬁgﬁggﬁg%dpﬂr bf BbstEafORTYE! ghEasRBENCT | C

30 materi al s, ance to the con ts once,
i npregnati ng the bum@lthg solganionsalirha Cémﬁpééﬂapé??§nd%ﬁ§noésf%ﬁl|sh|ng

the predeterm 0 th dkikn r
Lac precgser @ﬂgﬁ ggoﬁﬁgtggﬁgss%gfagtahgs 8naawe caﬂ.ﬁg gypeng can al so

control by thetﬁ@@ﬁ@Gnéfa&ﬁ&ﬁgﬁﬁdcphélyﬁﬁe appagfia oP¥8ﬁ53Y6F8tﬁe°%§%%|lng
sol ution or thegfcangentnat cempeunéidabehr vanyt2686in SRe 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 5i0, polymer film superior in coating



viscosity of the solvent. If performng the coating and drying step
several tinmes, it is possible to increase the filmthickness by that
anount. The coating is coated to a predeterm ned thick by ¢ ol l'ing
the pullout speed 5 in the case of dipping and the nozzlqgs':sﬁl?é'%’éygﬁé ction
speed, etc. together with the above solution conditions in the case of
spraying. Further, it is possible to sdppBess solution buildup and adj ust
the filmthickness by blowi ng conpressed air. 10 The bundling filmfornmed
in the present invention may also serve as an electrical insulation
coating when péebeynaRfeinsul ation is sought and may al so serve as a
rust-preventing coagifghed Nesithn adrycion) ity caeamdiangritgh  itrfeer Jartdsent
invention is mainly conprised of, S 02 havi Siy.- t.ryctaurne and {f or ns
a dense film %%° ‘Fﬁ%‘?n%)sor g%er%ﬁgcfv svuogletrl rjiﬁing&?atkiu(?r@al#rf&sl?" ¥
prevention fupsti®nsar{Exanpieid)t Arcdermsoldfedoddid asmuit & ent ed

magnetic steel, 20 sheet op; |9 G 30%OfesSior @01 Ao111ér0.185% of
Mh and he?vi ng Jan?ﬂ?%rgjﬁgs%)&o 86% mm- was faér?Ln(?efloel‘:d on a cont ionuou -

~ 3
anneal i ng | i neaddé@ras aof ikleh coighs BHEaNE SHEARCHEIMIYP L oHEht, of

450 parts by weight.of: M od 30arPards wyigwed giirtof dorgim,acbdtaanddSiparts
by wei ght of 25 an acryl-styrene resin enulsion b i ght ing was
baked on as antifse¥3RbhH %ﬁﬂ‘?% ca‘@i‘é?ﬂu'gﬁ ts‘aff'e asacyr%nvi%§lr?ee g%ft%rcs‘ﬁgg

t enper at ure of ;380G oMNext | tlte cOi Flaxf, athotdrpaEitaddh PRWE Z00\Lheas®IE0Hz

t hree- phase four-pple ca [ [ A4rd Ascisem cl osed,
with sk% (1. 2309 ﬁ%%e%igghé%?eejétéaﬁgog_ré Q#]%{% %Iumrgiadc_pﬁgepar ed, bé%cgyunchi ng

pi eces out fromeshssancei andnthsalatien dhethor@atdd i redy ati*ng
agent for deppgjt LQ&%Twep&Meé asest US1 6 T 1UId e fsub Bire

conposition shown in Table 1 while changing .the thickne fi
after drying, dfded:af-br#P na? yPiEM %g'(ﬁ]gg,ht achff:l %ﬁ(eoarsz?o%otgbfeegr Olfg]
m nutes. Next,ssecoagasy d48l&ebsdiafyoR(D0,, B3,0.60Md@st 0FrBar SNFIOE f or ned

by al um _num di ecasting. opn e Shad thd isef teGhtimddbricate a
rotor oft} he %‘B’BE}%Sfﬁ%usc?]%%ﬁa?r%%%réﬁmél 0SS \/\t;:sta!s\ﬂ‘i‘%ggt:ndq?c rlomlfyﬁe rlg- 4 oad
characteristicsantiche sbrerofof comiifod (e +f radded 5 If ke ¥ °

invention. Furthgfyi;dh 181 Seds MEnaSONE] Ofatheoynneiaiiar, nat erfifddct 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



(before treatnment to give an insulation coating) was taken fromthe
production line of the non-oriented nagnetic steel sheet, 10 x 30 cm
sanples were cut out, 10 and the sanples were coated “‘H%r&%ﬂfﬂgﬁd6b
solution using a bar coater while changing the thickness o coating
after drying, then simlarly baked, and used for evaluation of the
breakdown vol tage, coating density, corrqgian resistance, etc. 15 The
state of coating and nagnetic characteristics of the core in the test and
the results of evaluation of the insulation coatings before and after
anneal ing in perfeinisgcolke ecoanitheandirdacnofststirpaewhret tameshawn in

Table 2 and Taﬁé e%éssgﬁl & iﬁéﬂéés&ftﬁé“isiin?séh%é’m%’bér tgyig the core
tht f ep

end faces wi e I1nsulation coating agent of t resent. 1 nvention, a
transparent co¥PPWREwi The gertin@tes IRRL1IGDriRed Hrpdateasiingdel y superi or

corrosi on resishaEge 88 toy hedi t ¥ €B1 Bl @Nafe WRIE Axhididear 1 rAs HepResed dfo
this, in_25 the. case of r@%in‘?%%lco arative material wth a
nstf ot T

conventi gnal VERREN oi" By SHERELD 1SPEFShoSted at the
time of punchitggdiadten witdattled faastve T8l ut itsuladridirt icoad iing tdep asisteed
unevenly, so t i on i Sta ggg R, he i trenel r
conmpared with %‘g %ﬁ%%baﬁ%ﬁﬂwﬁh%ﬁeﬁ en ﬂg}ﬂ\t ﬁ“gdﬂpsrr%??r%tssl %é%ﬁg%ﬁ
Further, even Whekdud eand mADigt ttie of I lmudibigknasa dive loWImg- treat nent in

Conpar ative Exasmpessdedi2, the state of deposition of the coating on
the end _faces becgﬂ% g%leven and results considerably inferior to those 35

of the pPesent inv ST bt o et AT (PR foFmesy 1B &h&rti es.
Further, a conpaeseaon nfvdmelomtaeld Haeduc thuonl 1dfingl 3 ureltrivar.y F2@8Ger , 54

iron | oss of t I f .Qr.S reat.ed i.n .
| nvention Exarp e?%gt% 1 %\e&r%a&f ertd{}(;ete(?q%%t%gltq'f#;?t ar't r?lélra,% itl(r‘%"t A& ¢8se of
Conpar at i ve Bxafdidsle Fampatl Lnlwpey aeet endf f@ses of. peswdbdessen. As

Opgosed to ? tatr}i&l.cﬂ Qﬁ@%ﬁﬁﬁi@l@{gr@@ﬁfrﬁf@o\éﬁh%Wi%d}ngaltgosfhs'ﬂ_@n
Leducti gn of (e s Jen foan, F e D e casc g, Comparative L
the insul ati orcdmeatsmhtof &fid,hengr ésems andenseofilmheavsg swsocl early
et 10, SO M LA S e O BB QLSRR b
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
alcochol, ethyl alcochol, butyl alcohol, propyl alcocheol,
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



Further, |ooking 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 I sion,

resi stance, insulation, and adhesiveness were all extrgggygnmnEquent In
particular, in the case of coating the pure silicone polyner by hydrolysis
of 20 al koxysilane of Invention Exanples 45t 8, 10, and 11, it was
confirmed that extremely excellent results were obtained in the breakdown
vol tage after annealing as well. In the exanple of the m xed silicone

pol ymer of 25qﬂﬁﬁaﬁﬂ(ﬁih%@%ﬁﬂQQWP?uég WE| thecpresgatabnye§sdanbieakdown

vol tage and CQ%@dKJ§¥6¥é¥Hﬂé§(Wﬁﬁ@tqgh%hnﬁﬁovﬁukhﬂgé oEnvaEhQsﬁﬁﬁg of the
al kali silicate, col'l oi dal !I ca, and S|I|coneaE§S|n i nvention

Exanpl es 13 ard &14GHi9% thGSE IR TS| Pae SVﬁégPSn resi stance, and
adhesi veness 30 werss &mmewh&munmheﬂlappamathese ahh the passent the above

pure st | koone ROlIE, LAl G9Al LNARerlaniBIse Waga abLabRedygompar ed

with the conparatlve e case o
Conpar ative bBeahsires Ifrmw@l@cttnma@@ﬁrt@gl énpaﬁgtgsaﬁcénahad%ma‘émés'rveness

were extrenel y 00k LTPYriitidh <!, h%raarseagﬂgrgnveeabeersl nepal tigyl ar,
wi th the conventional 'varnishing, 'the coatlngﬁmas subst nflall Ietely
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model are 1rrelevant.

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

15 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

20 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.

25 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

30 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

35 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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field yokes, transformer cores, reactor cores,
electromagnet cores, printed circuit boards, etc. In
particular, much use is made of cores and yokes cbtained
by punching and stacking magnetic steel sheet. Cores
include cores obtained by punching and stacking single
pieces, cores using combinations of divided core pieces,
and wound cores sometimes used for axial gap type rotary
machines such as in rotary machines, plastic deformed
cores such as claw pole cores, wound cores, stacked
cores, sintered cores, powder molded cores, plastic
formed cores, etc. such as in transformers or reactors,
cut cores, EI cores, etc. The present invention can be
applied to all of these.

The permanent magnets are not limited in type or
shape and are not only used for fields for motors,
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
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.

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 ocutside
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
facilities generating magnetic flux and electromagnetic
waves and conversely includes apparatuses, devices, and
facilities affected by magnetic flux and electromagnetic
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waves. Further, the invention can also be applied to
general magnetic shielding materials and electromagnetic
shielding materials.
Electrical apparatuses use conductors. The

) conductors of electromagnetic apparatuses carry armature
current or carry current generating a field magnetic
flux. They may be provided at the stator side or provided
at the rotor or moving piece side. The secondary
conductors carrying the induction current such as in

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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insulation or fastening and bundling of conductors or
magnetic materials at a high temperature (hereinafter
referred to as a "bundling solution") upon drying is
coated or the bundling solution is dipped into so as to

5 deposit the bundling solution on the outside of the
conductors or magnetic materials or impregnate the
bundling solution at the contact parts between
conductors, between magnetic materials, between
conductors and magnetic materials, and between

10 conductors, magnetic materials, and other members. Next,
the bundling solution is made to dry at ordinary
temperature or more to bundle the conductors and magnetic
materials or these and other members. The drying
condition in the present invention is sufficient drying

15 at room temperature to 120°C or so, but by drying at B80
to 200°C for at least 30 seconds to obtain a sufficient
coating effect, extremely fast drying and curing become

possible.
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, +he 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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is used. A pure silicone polymer is a compound produced
by a hydrolysis reaction and dehydration condensation
reaction of one or more types of 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 alkyl group, and the plurality of R? able to be
different when n = 0, 1, or 2). These are produced by
hydrolysis and polymerization of a known alkoxysilane
without a solvent or in an organic solvent. At this time,
by changing the type of the silane used, coatings having
various performances are obtained.

In general, pure silicone polymers include types
called a heat curing type and moisture curing type. In
the present invention, the former heat curing type is
preferably used. The "heat curing type", as explained
above, is comprised of an organic silicon compound,
methanol, ethanol, isopropanol, butanol, or other alcohol
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
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
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
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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after several weeks and therefore there is the problem
that constant of the curing time cannot be obtained.

In the heat curing type of the present invention, if
heating to more than the boiling point of the solvent,
the solvent can be simply brcken down and expelled. This
is an extremely great merit in terms of
industrialization.

Further, when trying to obtain a high insulation
resistance and breakdown voltage in the bundling coating,
0.1 to 50 parts by weight in terms of solid content of
one or more types of inorganic oxide powder particles or
a colloidal solution, organic resin powder particles, or
an emulsion solution of the same is added to the silicone
polymer as a filler with respect to 100 parts by weight
worth of S$i0Q, of the pure silicone polymer. As a
composite effect of addition of this filler, the
deposition power to the core end faces or steel sheet
surface is improved. As the inorganic powder particles or
colloidal substance added, 0.1 to 50 parts by weight of
one or more types of $io,, Al,0,, TiO,, Zr0,, 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
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) . 8i(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), and if making
the ratio of the case where n = 0 and the case where n =
1 a range of 1:20 to 4:1, a more superior performance of
the bundling film is obtained. In particular, the higher

Cc0? 7
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the ratio of the component of n = 0, the greater the

hardness of the coating. Further, the obtained bundling
film becomes resistant 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 cocating 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 sio,, 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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viscosity of the solvent. If performing the coating and
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 is 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 alsoc serve as a
rust-preventing coating. The dried coating according to
the present invention is mainly comprised of $i0, having

15 an S5i-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 60Hz
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
ceil 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
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 c¢m samples were cut out,
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.

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.

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
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
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
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 conventicnal 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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(Example 2)

Each agent of the present invention of the pure
silicone polymer compositions shown in Table 4 was used
in the same way as in Example 1 to bake an insulation

cocating 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
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
400°C for 1 hour and no drop in adhesiveness or
insulation coculd 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

annealing.
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agent of the present invention of the pure silicone pol Ltions
s%omn in Table 4 was used in the same way as in Exanplé%ﬁﬁﬁg&%gggégn
insulation 5 coating to give a filmthickpgss after drying of 5 mon the
surface of non-oriented magnetic steel sheet of a sheet thickness of 0.5
nm Next, the steel sheet with this insulation coating was stacked,
anneal ed at 400C x (Bxampla Bhe air, and exam ned as to the heat resistance

10 of the coating. Jh I e shown in Table 4. As, a result of the
tests, when treati n%- %ﬁgeg?}:s‘l g/mglf‘ﬁ%t%o‘%]htcf%rn% tb%s%tbedonm} hletsptﬁ'uérurjsﬁq? cone
pol ymers of thesipgetkatpresenti omwenhieacmsassed a&d marepgareer® | ust r ous

coating state Wasr&BhPbshdefe Sy eS| eFn@nNed d Mt e Jc.%ds“%%zafiq{edl ur and

no drop in adhesivenpess or “insulation could bhe observed. As opposed to
this, inthe RSN FrIPAMIIISHE \area ks Fhget mad sRdadang v@d hdseri al |
a remarkabl e dseptiolde s feestappearans&soradhesi veness, and insul ation
&Bfgg-leaNﬂrf to th%ﬂgjgt?n@hegls'.@gforl?’co':reebrwuaasr ytr2e0a Ecseci_ b%ro Invention v OO0
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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corrosion by wrapping a stainless steel cover at the
clearance side between 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
cutput 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 50HB00 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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75°C for 5 minutes, to obtain an average film thickness
of 7 um. Next, the winding was attached to complete the

assembly.

Condition 1 was used to produce a power transformer
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
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
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
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
the bars 4a and 4b of FIG. 3 to fasten the stack.
Bundling scolution 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
bundling £ilm. The bundling solution was coated by the
methed 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

clearance 5' (F1G. 4) formed by the sloped parts of the
punching at the processed end faces of the stacked core.
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Next, the winding & was directly wound arocund the
divided core pieces 1B having the bundling film while
drying the bundling solution as shown in FIG. 5. Further,
as shown in FIG. 6, the portions other than the clearance
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%9a and 9b
were placed against the top and bottom surfaces of the
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
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
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
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
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 probklem in calking, welding,
etc. and to reduce the loss and improve the
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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this viewpoint as well, this is effective in raising the
output of the motor and lowering the resistance loss
(suppressing the increase in resistance due to the rise
in temperature;).

(Example B)

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
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 5i0,, 2 g of Al,0, of a particle size of 10 nm to give

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 11. The
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.
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
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
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

NN N NNN WN 9 NW>, >1> > >>> > H >H1HH



NNNNW WAV >CCCgp 0 H HH NH nH' U H 13 February 2006 - 61 (Exanple 3) A
stator (armature) core treated on its surface using the present invention
was used to prepare a mcroturbine generator. The stat bt ai ned
by 5 punching froma magnetic steel sheet and cal ki ng aﬁ&fﬂa ar%\gﬁ9§holes
for fastening the core. Next, the stator gore was treated by Invention
Exanple 1 of Exanple 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 falkedsdayas Ntaird iRAC R OIRRhetd Z3RALN SEr et | Ng
current flowed through the caore, so the |oss increased and there was a

| arge tenper atfAE§T <201 P13 R AUBPreSSeypl ying the present invention,
it is possible to r@ﬂmmﬁphmdaﬁv0|d 15 the above short-circuiting current

and possible to ke ISP AR I 320U AL DANEER0G Ticeg0tes

(Exanple 4) Cores t¥ ate elr ¥ ac&s Uil i 2
i nventi oA wer el robrd e mcmtcp:rodlm% hamd)l\mq $edut izm Mﬁle@r Walsn at [FRg kgl

linear nmotor, SiNGehdNe oW HedmBgrpt | qu hletzvyl\y@c%otx@vrsaqa%nenmonal cores
punched out from ordinary magnetlc teel shéet weré conbi ned at

angl es. ConverfliRfHalY LR aneidht ldct e » Z0% FECE &M ox’z_"@lflﬁ‘g but
i nsul ation papgf aves: sanddhed mﬁxsvmrs tdiﬁedCQ;I’oef,orﬁD ai buhkde inas€iaf. core

contact, there._was an 1increase |j du t c f faces and
much vari ancgﬂf% sp"'e‘sf‘tf%rr mance wa@n E’tnh r%lhé:'ngl%Iill % Er‘?gul E?S‘ﬁg@paper was
i nsertedf the vwigareadel e coe mE:IvaISll\mﬂa} Iasgepdngr att kbreecilogaténns

current becamna é‘tﬁ.fﬂ 4 2N A JH)Crt%%s%1'r%uh&%r@%t'19§dd&§%b§3%ﬂcg hass was
caused. If the 1 nsulation treatnment nethod of the present _invention was

used to treat THRI MR fRARSRF SH A IGIERESed Th@oP€§déﬁ&gt LS8 Wefe
conbi ned, the dssyamsonwsiugsd Sprand e adee a3 pewholenand dasedl so

Fobroery 2006 tart pd LAY ¢ n 2 AR TR e R0REIhGCLE LR Hhas
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




- 62 corrosion by wapping a stainless steel cover at the clearance side
between the rotor and stator to protect the core in the case of use of
magneti c steel sheet for the core material or using ferr P%I§ stabagfss
steel for 5 the core material. In the forner case, the J8FGeA%E<0¥s
conplicated. An eddy current |oss occurregsat the stainless steel cover,
the cl earance becane greater, etc., so a drop in output was unavoi dabl e.
In the latter case, since the 10 saturation magnetization of the ferritic
stai nl ess st eelthegsréosmt airdm)ptjjcm outtmautrom Gmsseﬂ)ta'ﬁhﬁcbfb@r &ipphiag

q t I h
moLor s pro uge%}lgés/%‘%é e&gf&gj[ | on e Coreq t5¢ eg‘ltq" o ansat K e%ﬁ) by the

according to the nt inven | G
present 15 i nvemdbh s WHiwp pedamedra & ltum ienage fda@e-’gstllmw/a@hesuperl or

in corrosion reasisd B sdRAHSSded 2% 20 xed $01%tMRIne Jen structure and
coul d be nade usi ng high saturation nmagnetization _nagnetic steel sheet, so

there was no PRIMREHE A L MGV GdEHRy. tRidPaaLESXNS 1lgse 26%6ven aft er
100 hours of opﬁmumdmuctﬁda@smtaore imeraf GI:IBNCe MAS .t MR isakR sagraed

ordi nary not or oth ha to (Exanmpl e 6) A 50H800 non-oriented
magneti c st eel scf"ne%frrIE ’]3245\-, cns"noefmi stral n anneal ed, and used to produce a

core for use for aﬁmalbursilz.!em 48 lmmfzuaied Mmmgnshor eeakdben .
capaci ty was 100\ CHOMRY L) W $16332c1500dLY BRchoRs hhat 1t

be punched whi | e being calk condi tion
punched Wt houtSHETHER CalaH uchor ﬁrlé‘%ﬁtuml ﬁ@é‘ﬁﬂlicéﬁ’r\ﬁ/aénépﬁpifédcﬁﬁ be

condition 2. Tsh.ﬁipxiéi‘:‘»séd’l.e ORI folHef, age.abling lzudii bg blﬂetaednﬁ%eautpas

d with | den d f di | di th |
P oo ool R I SRLEIRG bRy SR AR RAL L e

ratio and dried to(ffmamﬁa‘llllm At this tine, the coating treatment was
performed twice, acepmiahalistl dibhngalY HatBhabhaky1daFEhr uaLy 2006 -

63 75C for 5 mnutes, to ttain an average I ckness
the wi nditAg wasHfaschas taowe@ﬁlﬂméteﬂ-‘hﬁemaééeﬁbw?s ebharbeen Eh%sﬂ&%ed to

produce a powelwdumnrenEormerbyoczec@aredippaadl iAekhpdnWM tAguUEoUst DEnt he

present 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 is 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



invention. The transfornmer of condition 1 did not have its core conpletely
fastened. Noise occurred and it was necessary to provide holders for
separate fastening. Wth the transforner of condition or di o the
present 10 invention, however, there was al nost no noi s§3a'§eg)|rrﬁrﬁggoéore and
extra holders were not required. (Exanple 7) The present invention was used
to produce a brushless DC notor of a f surtpsi e nmotor. The bundling 15
solution used was a partial condensate (concentration 20@6 obt ai ned from

par s by vl ghPBWRLARASRE DFy:iShTAEBLOOKAE S0 atfed LA 1Es Surkded
an armature coﬁb?ﬂséaaéﬂ d2PEiDEdet Eote bh%ch@nﬁbbm@ ﬁmﬁﬁﬂéQ@saﬂdshomn in

FIG 2 StaCkeddE?ﬁl%heﬁn\;xtTh%QUEéhﬂ@d Qh@”@é@ﬁd%aé hen assead! gok £igcdl ar
core was 120 nm  Thé divi ded core $I eces 1A were punched from magnetic

steel sheet aftsF8ERed?dThReCEWP e ‘étoIPa’fh% gt | oLt dedde stRetacait the
top and Hottonmeatht behsetask veeechel gaby €5 ﬁfﬁﬁi&ﬁfhlkﬂéﬁuiTﬁ)mﬁlﬁﬂéin 3to

f h di | Ut th d

faces - not i nE-8ndtPaces SrTTREhe ELF noBe EERYES A afik 1 S T i nce

side with the tbeovindiry, 24 h‘east@’c*kaom)a@d din ethis stoore t enperagaemdlyhi | e

fastened to fogpsthga3Q byogdiisg IM&“ %}Mawsélglﬂadpn% ﬁrga,; ed by
en aces

the method of suff|C|entIy coatin e process
brushing. In tRAPBALARE T1hR Buneri ‘%%ffu‘%li% d5ged i npregnated in the brush

and coatled so as tOTlgiyeb@JﬂdlﬂzV@rﬂanwérmahhlMﬁﬁ&:xé&‘é}@iovd’fyai ng of 10 m at
the 35 cl earan |G 4 for y t.he slo arts of_.the nchi ng at
t he processed g%%p?ﬁéggr%fu hel s acdi %%ﬁ%a %?%9 %ﬁﬁﬁf 4%1 Next ,
the winding 6 Qasrdt$e@mlyommedt%mpﬂwnkurﬁawhhqh(ﬁhﬁ(pan;qmahhay xBaMaving
the bundling fihm f\@aéeor déé{ﬁ @rémmdwm tﬁ:ﬁ.léﬂ 16300135 e 1M G S

Further, as shown |n he portiaons other an the cledarance 5 side
wer e di pped |nr%ﬂédbﬁﬁlem% %%9?M|WﬂﬂQﬂuPQﬂ9W§f QJﬁﬁuﬁﬁ)hﬂh%?d 19d-5®i ndi ng

was fastiened amdldthebbamntbi NGis Sélﬁlgidln;ﬁﬂ(bd’d @didry ieftddi@icore was
hei ght ened. hbé%ru th dlylded core i eces were assenbl ed, 5FaU|S 9a and 9b
d

wer e pl aced agalns e e%ﬁﬁ?ﬁ) A &8 %lﬂ?@ﬂﬁ re pack of the
core, and S|nultaneﬁ@%¢wplmelkbsenbly was press fit into the case 10. Wen

placing the cauls, afher fadld Heh FRled QLA 4RGN e ndld E3Eethe
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 pm, then dried for fastening

tc 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



contacting the core and then the cauls placed on the core. The assenbly of
the divided core pieces with the 15 cauls placed was then coated with the
bundling solution on its outer circunference and press Hé?ehpto %m%%case
as shown in FIG 6. Next, this was conpletely dried. If [ émﬂh t hod
of the present invention, electrical insu%gtion and fastening and bundling
bet ween 20 the conductors, between |ayers of "the magnetic steel sheet,

bet ween the conductors and divided core pieces, between the divided core

pi eces, and betyeenr dhEemd AN bd N, SRR DEGHNER SOSSIHY & QR di nary
tenperature to‘%ﬂf t he state which the permanent nagnets

enper.at ure of, . _

used 25 in the %Efc}c&ﬁ 1% R st e e rsbeiethdicst destendnace
this is higher ddard the mmemarmwlezﬂl&@ eatcc,r g9 &Q’ﬁtst\ﬁaﬁ(i‘lj[ Eﬁhe _tod_
tenperature, ity ssible t ss a_ larger current roy e w ndi ng
and obtain a hitgm%r&%offtnﬁjtc.ougtﬁﬁ?err,e“{cWée PG SrPRE _ona§h§ whol e
30 becone$§ hi gharientked magredrie Iseeoieshert meaes iajaimaste gooids@sandf .
vibration. I|f using(gggg&j@glgqcording to the present invention, it is
possi bl e to suppress the ghort- circuiting current causing a problemin

cal king, welding, &he PIFFNG Aeyeed iome Wags 8s8Ad tonprodacehe 83mple
control | abilityymdfAwtdieled istooi°e m&%&ﬁabefﬁanﬁﬁtoxe Lhedlescafelof }h?hheat
enerated fromthe condquctors and cor t.hr ou the bundling filmo e
gresent i nventi on. éﬁo%ﬁf?gﬁggﬁdgﬂys gﬁélPHGSg PRF& 10 efipBARPSaE Wl |, this
is effeciPve i mhtaiigiedy firiom mounbpet hgfl triemerhbaysaddnkowadi ng theh

resi stance | os | e;L.ncrease._i.n.resiLstan dye.to, t rise

in tenperature%ﬁt%%%%ggﬁgﬁga ah%_#gu%-géﬁerﬁﬁﬁ#(ﬁh%lgﬁggd #ﬁéﬁe?yn 1?%? was
produced by t h&drdPdr ¥agr 68Resd ted PRavpPeswrindet né hepwMerovdresisi ng t he

present inventhm@.hEbE&rnnﬁQés!&erQOFE&ehla@ kaohOEgﬂﬁ?eatagéggg§peed- The
Condensat o bhe4TAGEoFr BR RBRORBEROFEY PE DRy ANFAde MREL PEC FherHeATAT ane
in a 1:3l%ati ofugnegeni Ahe estarei fheidewwahlrmepeetr was 180apardsppad wei ght
of the same conyerhedpah@yShiPso0i0h A4 0Laa:RABLLEL S, SLECy L0 N to
give 15 an average filmthickness after dryrng of Thr'S Was™ "dried to
forma bundl i ny? ﬂlWﬁmhﬁﬁaghébiéeﬁeﬁmﬁb-sTgﬁeh%@t%ﬁgﬁ@wlmBsddﬁm&%ﬂ?| n the
bundl i ng sol ut vanlamempéiedasAeheAoWBed Nt&l frodacé hd Sheating furnace.
The heater wires faced the inside of the furnace, but the
20 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.
25 (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
30 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 intc the
35 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



magnet 12 was inserted into the IPMrotor core 11. The 20 rotor core with
the magnet inserted was also dipped in the bundling solution. The excess
bundl i ng solution was renoved whil e spraying conpressed . th he core
was press fit over a shaft 13. This assenbly was then &Fﬁ%%”u?¥%£8§n1the
bundling film 14 of the partial condensa__teT0 25 Use of the present invention
for the rotor serves both to fasten the nagnet and insulate the surface of
the magnet fromordinary tenperature to the tenperature of the state

whi ch the SrrCOtﬁ_@gmemag gbeakdewaiaﬁwﬁm599@)wefé"ach%mtége&@@ ifdprove
the heat conductivity _an 0 ation between the maglget and the core and

i, nsul ,
suppress the FPEBS| ft@ﬁﬁ@?ﬁﬁﬁ?g BEPFREIARGRRE ShECREPHr2s sWehbr thich

circuiting curbesbmbepwepleinbeinagoeabdadc6dl €. ofheo i€ eas BNaoHretdneen t he
rotor and shaft is f(i:.?!{!iﬁdl?y Epe bundling filmand serves to suppress the
rise in 35 tenperaturé P hé otor. An SnCo magnet can be used at a

hi gher ténperature BhénuanpfétldBPHa(hBp]abued thegneenpertaburwas i se of the

SnCo sintered ap.a b =46 t he
pegagtegagy £ﬁ§ ?ﬁm&@uf@ é&@éy%?éﬁékf%eﬁgd%ﬂgﬁggizﬁg(

reduction of nmagnetization of the nagnet can : _ , anpl e
9) The present tPRvERY| BAtRASIEERA Ele pPHRERRL al AVEN it Bhishdirckdrowatot or .
The bundling sebhtiebDlegednwasrgqupasti al 1ow osslesnsaten®bdidmechd rom

di phenyl et hoxysi l ape,  di net hyl nonopet hyl tri et hoxysi | ane, and :
t et r aet hoxysi | %ﬁ%u il%nauigg:‘ﬁg? atiBH* i%ogbé%l?ﬂ i%ffi ?%tlféd?erﬁr}ﬁ”mﬁi‘d'l%”ﬁg
film THe stamnonowetkyhasinathoxest hineu ik d goren ylrdiv tchenk yiQ Iwinteh in

cal king for provhsio t epy t I i it ances in
the circunfer eﬁt ?éi[ ' g?#%%??oﬁ%ﬂ%nﬁ? r%?nfﬁe%ﬁ%delﬁp% r%)nrﬁ‘elg#gncfcel}%he
bundl i ng sol uti on wAsM2gpehieed ofedR hel Rtetedmagnete otas sk ppashdine thed

dri ]?d tod f or nbﬁn@]:lﬂldéiﬂgllﬁfi%ﬂl ﬂ%t%ﬂ'ﬁed.i r% SRk Nith At EEE,n]Eth\&@Z 15
performed two tines_interposed wt ryin war m air at or m nut es
B 1 ey S

to obtain an aVaF4yg § e of TNk Eo% e WRF&dIitng T8 uti on
was depdsit ed vatehecone maltulr etlve mohgre tanich gehet esli vz & 1afo tdi@peidndinng
dried. The drj i el ihsslt | .Qf t r core
by an i nserter#ﬁﬁle%\et]mjf%gg \zlﬁén%% ure 'a?qjaé %’%%@evﬁéﬁ&% eg&lqull%gﬁzl %&%dl i ng
sol ution. 100CHBRVES rvirkke SRIWH S GIAMRRESHeshSGRfoe tSiede tiiet FOEReWASt or t o

bl ow away solpiéosn fiepasideth Whdfe 1retiriedgesdnbigXeass then addea the
filmthi cknesstgf fctuhn(13 &zae%uanné:leinsgurffiaﬁne lt40 olfest:%et rp]:;aarxlstial 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 moncmethylmethoxysilane. This was dried to form a
bundling film. The stator core is an integral punched
core provided with calking for provisional fastening at



25 0.1 mm The 100C hot air had the effect of speeding up the drying.
Finally, this was dried at 300C to formthe final bundling film If the
present invention is used, use is possible up to 500C ug d{iqg @Bsthe
stacked core up that 30 tenperature, suppression of the '? urting
current, reduction of noise by reduction {f vi bration of the teeth-edges,
i ncrease of output by higher heat di scharge, ~and | ower resistance | oss
(suppression of increase in resistance due to tenperature rise) can be

expected. 35 (Exnaegl Qol:@)t:.é'ﬂs' a@uet;ham H%Qén)é@é @ﬁodﬂeeelpxuhberéﬁ@we
core produced i.n Exa | um num di ecast rotor using February

an
2006 - t he GFFESEAP |%V@Wtﬁ69m ?ﬁ@ PBESF ﬁéEcBBfﬁFﬁEEebyTHPpBFﬂB of
punched core i the aokendhisngovekutli bp andullayiog papebyundhe himathea

f I t dl t ed
vert o7 19, <L V0N SGRSLAIG, hen, UHACLODO: SOLULEN. oot a8l e
di net hyl db met hskgsphadd ing go3ugidne atest, ThP8°GaBotrakd was bbowmafrom
bundling film cHBechuadbhae Libm [oereen0Y-diytn

ﬁocﬁg dr
al um num di ecasting, so short-circuits etmeen 0V sec dar conductor
al uni num conduB€BPEisRE EBr 8heanepk Bﬁbb?e%%e@XCQﬁ%re@o¥%dU%@abm¢|%%&mon of

t he high Outputhlbﬂhégé”BECehéfclBthﬂQécéh@ﬂa@@tﬂé tafs beniead | Zakhn.

Ex le 11 dl | | ut t ed d d op the 15 f
G windi g, The" BRI h 2RadeA: PALRBACO L REFN L HoPSaBLHE  § LHE( PARr [EBIC was

di pped i¥0 a buhdki agrsbhkdt tbe eaﬂdcdroedspéémnmmnmwltmpsmﬁyﬁm@n used was a

partial condensateypbtaipgd o} n
nDnoethyItrlethoxy5|?aﬁghﬁﬁ tE% g}€%§ﬁg y#%eﬁg%Q? béé%ﬂg%%qgﬁed% was
performed thre8*eFhed FAFEr pBRRBEGFEHOD @Y $kPEE~@%ﬁ¢ﬁ%ﬂ¥n§uC¥KX§ﬁ?w 15

m nutes, then tbBauceoahi Bg Me.ssdrwdré@né@iéa ao@uadé iNbFdd 18n Bk anpd ying
t he pr esent i nven)tél on nsf or ner cor.e, is pOSSI ble to erate at

even 200C, i npFo% p§§£?heh+?€ ﬂl?@tEﬁtt?¥3QiﬁQah TERARE 1 R h ey 3
dB. (Exddnpl e t2¥iFhanpectess (swpmtesniovasofisattangrddimeistamre dukith a

sl ot which wastgsggmv\gg{.?g?fnggfg%é% nqoé)ce)é(}g,éeﬁcracghopper As shown in FIG

9, a wound core 2 dlpp undl i ng sol ution
conprised of a part{Bfample 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 £ilm.

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




condensat e obtai ned from di phenyl di et hoxy-silane and tetranethoxysilane in
a l.5:8.5ratio and dried in that state. The core stack was bundl ed while

mai ntai ni ng that shape. Next, the slot 22 was fornmed by i area
35 near the formation of the slot and cutting. On the otﬂgggghgﬁﬁéaf%e

wi nding to be inserted into the cut wound ggrg was obtai ned i n advance by
w ndi ng and shaping wire with 13 February 06 - 68 the bundling solution
deposited and dried on its surface, then again dipping it into the

bundl i ng sol ut imsmmnthe diodmigsiddexit, thke Hovmecarnd twawrd twasg drisehked i nto
the cut core %ﬂ?t?hﬁrtmo'c%ﬁ%ﬁﬁﬁﬁ§ of, the core made t,o face each _ot her
t a t

5
at the cut part 10 proviide 53 bt ers Wi nfal P MegRes G In§UkGhEghAS i ¢
i nsul at or 23 waeas ngeamed t Hdren tthe wiindiing 24 was attached. bn this

state, the ass ey | ed j.nto. dl,i l.uti .Q form
a bundling fi ?Jn@zﬁsé fm%h%\%n?ﬁﬂﬁgﬁwﬁh %g.a%o_ l%’%i%s?%ﬁn }“i@%g%ﬁﬁ buadiig
| east br eakdowsod U icpaatiprd ¢p ugdddog. f1AMs 26enbich vam shERi dréadly

operate up to the teffier dldace orhireh thihedpar he ¢at Rehibkap okhenkeagtar can
br eakdown. The .cor is hl%h i The slot, which becones a

itself rigidity, :
cause behi nd ndi"$&-15 iﬁEt&FﬁﬁaFi8nFqP§'a%§6C§oPﬁFP§88 8f CaRspnbegiaf
structure. Themefigree andhe ihaiatd chignwhe eédvcedmpriEsanpkead3infagesient ed
magneti c st eel S nd e ieces ljcally formed for
pr oduci ng_an iﬁ?&%%%ﬁﬂgb @%@%%ﬁgf%ér§a upgggorgong %ﬁ BeBBF &9t or . The
hel i cal 1Rores were (¥a8W0d€& #Hi)l e rotated, the assenbly dipped in a

bundl i ng sol ution campui-sedtel aaBaetial scepdensabe wggtgﬁﬂsﬂeérgﬁa the
nmononet hyl tri nmet.hoxys e tetrgnethoxy5|lane inal'1lratioto give a

il an nd :
film25 thi cknEs§C&Ft @P%&Fs?aﬂré GPTEENT O hBROHRF&RIf BR $RERERRAG to
produce an ar netircelear armbigxtre tbire fes shraipolanneebed Bhe8ROGcAf t er

this, the bundl.i S i i th upface. of the w nding,
then the. wi ndi G- Siat e S0°a el S ranbaraPiie Sha H0¢ sePetmeLy b
armatureltore &8 prbundéiag aphutipa. tFhdryvoupdfastenoit amd produdedan

magnetic steel aghaebrBadopeakenenybhiga £0kLi b dhéestiOnof hdgnoriented
magneti c steel zhe t hand ﬁaa extFener superLor n_the nagnetic properties
of the peaks, S§88th&RREEOP2Fr BR2(BsiNchUP dr DL FRYEEELCHIh B e

wi ndi ng, the sorfianeedomtgngtpeekededf Ehed¥t hriidenagienideptopdrd iws pesent

I nvention, ho“@ﬁgrpegkguagﬂgeextremely superior, therefore the motor
20 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.
25 ({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

30 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

35 hot air for fastening. The bundling sclution used was

maintained in bundling power even with a rise of the coil

temperature and free from the problem of out gas, so the




coating was fornmed even at the peeled coating parts and 13 February 2006 -
69 so problens could be avoided. Further, the armature dipped in the
bundling solution and dried for fastening could be strakgﬁagneal

800C, so the strain due to the w nding could be renoved i (?pertl es
of the 5 oriented magnetic steel sheet mat grl al made good use of. (Exanple
14) The present invention was used to produée a sinple snall-sized 500C
heating furnace. As the bundling solution, a partial condensate 10

obt ai ned from npagaeihy! bt i oRE hoxysi l@@etr?@d;wct G&arg%{@él@@@dla%éé%saolf 1
rati o was used. This bundl i ngjé%sol Ltg;on was_ deposited on the surface of

heater wires. The RERPEFIWF W9 Ahhitheodmsteiddaad &
arranged on theasmaface obil henitisd Q&i/vedéd cn‘lrtdiﬂ.ﬁﬁwalrmg wkrd ur nace The

entire inside di p the bundI| sol ution and
dried to pr epa\r,\%'llan{nlg‘g‘gl:?‘f'zle}warﬁ ﬁ?&l d eq'ee a Heatt @Fﬂpefﬁg:%ﬁgatréﬁse g’b‘. pped
inside wall newderov@s Qpﬁ#ﬁtmnnjtﬁlqnﬁxhhﬁraaWaQamwn@rbmﬂmacwutthetheater
wires faced thegigass denof theefdnfaceo ?Pth*eé‘?rb%ﬁ U %qu%g()foft g eheat er

wires were fornmed with dried coatings undl i ng tion ‘and
therefore the BFFERE- of electrical insulation could be maintained up to a
hi gh tenperature. Thqﬁmimﬁﬂérﬁﬁfurnace IS sinple in structure and suitable

for a small-sized hg@lig urnace 3 % %np %) The %resgn i nvention
was used to produce a bo S FoFaSRE IO3ME oS PEPENCESi PYnBfor for
an HDD. A9 t heamerrhous w:mtlcm maa;qxamth,aldlwadeasahebsnldutthgn obt ai ned
from mononet hy'ééiﬁ%mxy@(ﬁ@"t&l%d “%Q&teeth (frja'&‘”ﬂé ﬂﬁg '”Tﬁﬂs %oESt' 0

was used. This bund uti on was deposite face
rectangl e al ufdfurlSFhdiR tRACIURFe & éé’taé’ﬁépé’mﬁrunifhﬁmlééﬁdécmégnﬁﬁsc dried

at room t enper a@wﬁcarmhsw,ursdad Ris@da wiRler dgQiihg thBXtrahBeoemb!rr erbpr ned
coil was again1$HPp%g|et()t §5 bundlln solutiog dried to E odgce a
novabl e coil . Pt 4 ﬁ?&ﬁatl i B§Stfe ﬁuﬂ | PRg2EBPEPLIBNCt used

in the piésent peEld @Cdflmflﬁ?@td pds @ apoglrlyens leéghape tBe Erbeunaye2086 - 70
the mel ting poigiacalecd! WHghin %dtw@r%aﬁgvsﬂhaggﬁgsswut&sm b gegdgni cal

vi bration and strquth as wel wh becone nmovabl e coi s of
voice coil mot&x fastening. The amorphous matbrial was extremely thin,

so the core or shield plate was low in rigidity, but the
members could be simple joined and increased in rigidity

20 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

25 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

30 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.

35 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



(Exanmple 16) 5 A four-pole IPM (inplanted nmagnet) notor was produced by
the armature core produced in Exanple 16 and the IPMrotor using the
present invention. This notor was controlled in torque | ow d. The
bundling solution used was a m xed sol ution of tetranetﬁ%f%gpﬁghiﬂﬁp
nmononet hyl t ri met hoxysi | ane, and dlphenyldl hoxysilane in a 2:1:1 ratio.
This was dried to forma bundling film gneti zed FeNdB sintered nagnet
was di pped in the bundling solution and drled As shown in FIG 8, this

magnet 12 was ifsaiteddif &dhedRM r&tﬁst%@rc% 11adh£@qv%‘§]ers%t OfheGRre wth
t he magnet inserted was al so di pped in the undlr@gsso ution. The excess

bundl i ng sol ut i Ot WL Fendifet NafNet i BRARSE td69pAds Sed Wad eMPRERLERE cor e
was press fit awkrim aruifdrtlazlm'ﬂllmta&ﬁ&rﬂaﬂ)éa\tﬂslgt hon rémoed the formthe

bundling film t rti n ensate Use of th sent invention
for the | PM rot]pé)}‘]rrPcTshelrr{\idpla]tfoteﬁlrreg‘—:‘cﬂfil relf gl?gte POl %F“r?élt ‘the surface

of the magnet, i nprlﬁxmtﬁﬁdm,hetduscmmmd \1.|st yifdedtingulfati ahe bet ween t he
magnet and the GAue,, Y 83REE o] 1111238 1A otfe[EEl%r %&!E%frﬁfanggeo@agﬂ t, and

suppressed short 25 circuiting current et wee core
cl earance bet wetdy 9% ﬂ@ﬁb@?ﬁﬂfs§h&ﬁt5Nm§lﬁulﬁé&r§§°ﬁﬁethsuﬁ@5tngaﬂrbﬁrand

served to suppm&m@ﬁéuaandutng1téb%mgqﬁ@tQ@eegﬁrgﬂglgobgguaEﬁ@ t enperat ure
ri se of the Feh@ﬁ red n&ﬁ.et coul d % B zuggressed 8 t he, 30
reducti on of maghety fﬁfﬁ EVREGREL CLoihE SF oCHENCY BPfedougring
(Exanpl e187) The ﬁmesémmsrmﬁémtd@wlwasaweedmporpaoduma aetrme- pél energy

i nduction not org,4The LU E?ﬂkUtPg? g§ hga?aégeggnggggﬁ¥kg§tngysrIane.

This was dried to fornra core I's an integra
punched core ﬁﬁﬁf%ﬁ&iQMaﬁﬁcbXPRPﬁélﬁoﬁOE#é&lﬁroﬁabrﬁaétéﬁnﬂg af 13

February 2006 -applicdtiead Qﬁ@t b@n&oﬂblaahééh duehansesokNhbliSehold
circunferential_, directi.on he outer circunference. The sl pt of

the core was 059€F§Jlﬁfllﬁ?aléﬁp8ﬁspa 8FEOTKe2UFRBERFRD GRKIFRY aPf EEFRd,
then thelkntirevaomatios weyidieppeduicombbihespundaing, setation. Next, 100C

hot air was bl own fmtthwe %@a PREE P! Qﬁvmboﬁh@aregégréo%ge@%iorrxméway

solution deposited on the pea arts in excess tore
t hi ckness of tﬁécélé§ﬁénéé §GPF80éSt6 FBSELTAAACOLY Whth Wextsecepdayis

dried to form adndndkiong,f ckee, TBE1480Cetc. at the end faces or surface

of a core used for various types of transformers, the

20 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

25 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.

30 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

35 become a preoblem at a high temperature. Therefore, it is
possible to greatly increase the current flowing through
the winding and increase the output of the device.



10 hot air had the effect of speeding up the drying. If using the present

i nvention, bundling of the stacked core, suppression of short-circuiting
current, reduction of noise by reduction of the vibratl géab t he 0 eak
parts, higher output by high heat release, and |ower 15 r Rt 204% s s
(suppression of increased resistance due to tenperature rise) can be
expected. (Exanple 18) A wound transfornmér Tore provided with a w ndi ng was
di pped in a bundling solution and dried. The bundling 20 sol ution used was
a nodified SI|IEQﬁQh@9|yﬂEé t Thi s was
dried to forma__bund| i ng |hi@ﬁ téﬁpe yil ng ﬁ%%gr%é edleoqce%]ﬁac;n to a

t r ansf or ner co?BpafﬁE“?lﬁ?ﬁl?? %ge@h%tc%r%@%ﬁﬁiﬁmﬂﬂﬁﬂnnrQﬂﬁbqauaqn0|se 25
reduced by 3 dB. (Exanple 19) In Exanple 7, the stator was dipped in a
bundling solution and dried for stacking and bundl i ng, then was anneal ed
at 750C. This annealing reduced the notor iron 30 |loss by 8% (Exanple 20)
The present invention was used to produce a core wth 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 bundl ed while maintaining that shape. Next, the
slot 22 was fornmed by holding the area 13 February 2006 - 72 near the
formation of the slot and cutting to formthe slot. To maintain the slot,
a nonmagnetic insulator 23 was inserted, then the winding 24 was attached.
In this state, the assenbly was again inserted into the bundling 5
solution to forma bundling film25 which was then dried. 10 This reactor
featured a high rigidity of the core itself. Further, the slot, which
becones a cause behind noise and vibration, was al so conprised of an
integral structure. Therefore, the noise could be reduced. (Exanple 21) An
oriented magnetic steel sheet was punched and the pieces helically forned
for producing an integral circular armature core for an 8-pole notor. The
helical cores were stacked while rotated, and the assenbly dipped




15 in a bundling solution to dry to fasten it and produce an armature
core. The wound core of the oriented nagnetic steel sheet had peaks in the
rolling direction of the oriented nagnetic steel sheet. gEe nagﬁﬁogc
properties of the peaks were extremely superior, therefdf ESPHEMAHSr 20
iron | oss could be reduced. with this wi nding, peeling of the surface
coating occurred, but with the treatnent of _the present invention, a
surface coating was also formed on the peél%@ Toating part and therefore
probl ens could be avoided. 25 (Exanple 22) A polygon mrror notor for a
| aser beam printer was produced on a printed circuit board using a
magnetic steel sheet. The printed circuit board was a |am nate of two
magneti c steel sheets. An armature coil was fastened 30 on this. The
armature coil and board were fastened and SEhEMSmgnetic steel sheets were
bundl ed usi ng the bundl thng Anndumjhaﬁiﬁ@eapﬁ@@@mbrigwgﬁggdg1ingnga£y§k

ed and

magnetic steels sheghgawetei sdpcked, th t armature coil fasten
the assenbly dippe%oin.the bundlin _ééﬁﬁg?é%%gﬁdO r%hﬁiqﬂf63§rﬁofr%ﬁ?94(n
-

fastening. The bundi A3"SofutioW 18548 verat ipgi Af apmeavdnadeuddlinng power

even Wth a rise ofthtihene®s lof ta@nekat uf & andphr i . ob] em of out
gas, so the 13 Febr ar%%%QEG - .73 bundling of tﬁg §%§§kg%? ?%ea{végaSt

magnetic steel shedls"” e ritAPRICIREE: chode ttexhd o I8é0f ast eni ng of
the armature coil on the pra mtoed bavimta Ragedi¥eréa Wbl CheMl¥ion as

mai nt ai ned even if sktherbemperptuLe,r ps to_notor operation. Since
there was no prob!é with qut gggme?iﬁgg#%fﬁgFéz%£§”h5%6FoBPeﬁY%ﬁ%§?

fogging of the m FroF.th Fe953j2id vidsHdatbne ofatdntgr ARSA DI heds twes —

produced by an 10 latouphaiss aTRgRSkd&G ITRIALLAL . ; Ji i undl i ng
solution, then dried mh%le holding its shapea Th?§9£§%35tmgg905ed to

produce a transforner, fit €8T Mlghet iac sushr &bt avak dacandn ssbat Wi lae
drying the transfofferfordy int heaimgneti @,sbhelsk CaAs@eqUsq YRS "Bde of an
assenbly of 15 panghs,compid sed nanocr | _high perneance nmateria
stacked, dipped in,the s né?buné?ﬁ%g so%h%?%ﬁ,rﬁﬁgs CEd 1 BT fst3%ni ng.
The amor phous mmat efFaFe ExtrénkPYE thin, so the core or shield plate was

lowin rigidity, but the narbers wouird hesshaPle jRidnedcandndncd8asedsi n
rigidity 20 by th@e@UﬂﬂhﬁﬂQn”ﬁquguptﬁtQ?aP%ESFQ&>EQV% gégg&erized 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
silicone polymer comprised of a compound produced by a
hydrolysis reaction and dehydration condensation reaction
of one or more types of substances expressed by
25 (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 Cl {chlorine) or
an alkoxy group expressed by O(R’), where R? is an alkyl

group, and the plurality of R® able to be different when
30 n =0,

20

1, or 2), a modified 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 organic functional group
other than an alkyl group or phenyl group, the plurality
of R’ able to be different when n = 2 or 3, ¥® being Cl

35



fastening of the core or shield plates becane easy, and fragnents of
anor phous netal or nanocrystals were also unlikely to occur. | NDUSTRI AL

APPLI CABI-LITY 25 If there is a short-circuit with the seigr&dsrué 0
conductors, case, bolts, etc. at the end faces or surfac & %H® used
for a notor or other energy converting device, the |oss of the device wll
i ncrease, the torque, thrust, or output wklf7fall, and the performance
will 30 vary. Therefore, treatnment of the end faces and surface of the
core for insul atlon( 'h§o? e1erg3|y HTRgrtant for the inprovenent and
stabilization of the pertormacé of tHE UYRHPcExPTRRsehithi OfRE D, parefer m
this insulation tr@ath%rﬂn @4yl group @ askiokhe t h Y- d1S tngusky 'a@:'lleytc‘_{aﬂ;é‘abl €.

35 According to theigresent JHwent kop, it ossible to treat the end
extr en%ﬁsyqéupe{?l D eF’ng&?o‘?ﬁ

faces of acoretop% ﬁlnsul tion
i mprovenent of the Y %ﬁr%c’rcs‘cfﬁloéy a 7y drodg§h at Forct isor rosi dahydsdtsifcance,
adhesi veness, “heat copdshsatainoe reand:ismgretdne QEO@@E&I%QQ{E O@ gg Mbound

tenperature and i exprehes 1 to renpve puncE}"n ng
oi |, annealing, or 3g?rer pCE ewt F:@d%&??” Lﬁﬁ@ %r &7 #hi é‘“’rﬁ'&eﬁo& i § to

effective for the “i'npr dvefBnt HCHBI PF zRSTOH gt otthe ples fromanceyobst he
devi ce. The proces® iaPlsi tpl ke dhifeafearewhbe cosh ean3bex: Ibg%%e@l and t he

techni que is extremehyovaldiakle hn | rove t of e efficiency
and | owering;,10 OE( t%g I05f rLaa le;é/(%)[c},e%jar ép n;%r%ssﬁtd & Pé?rhs ¥hesder gy
and the environmen 8o LRk PrdPentof ntshialomal sty tbErRSf ebke ats de

val uabl e socially. dAfiﬁlﬁa‘(t wargenot ¢apgpl beakh ong Y- be ggpél,g%eesd uch as

for househol d el estibd €alcaApRkbADEE or womat i on devices, office 15
aut omati on devi ces, utor(rjo eks) tr%? nf(i% bif Jr‘tﬂhb‘?{ eihd dredbnt

Cnvention takes notBOSISR RE OF BRt3¢ it 1 AR Kngenie Buntiotdnsd meoip with the
secondary conduct 8Fker cdse, abohlsyl efreupabrt fieedind (-3GBS Ofe %FJJ%qgthf a
ev Wil |

core used fO[SvarI@ﬂSR’t Mg@@ f dd ans the 20,1 0ss of , IC
i ncrease and damag cur. Fur%gwﬂ ﬁ‘fh eloned ¥ chude Bging ©

fluctuations in g PT{\iorrr?‘élﬁ ST TR r BRGY, SEPeRtSIETesskdt he @an’)f.awasreand
surface of the cor% flérai‘n@lﬁ}elt imrups @xd renelpYukApofy b rf 9E1d NG Le
i nprovenent and stabffdrzati QReRfn the pqrfgfr@pce 25 of the device. The

ability to performthlsjlnsglat on t'reatnent easily in a short time is
|ndustr|ally aving 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
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

25 substances selected from tetramethoxysilane,
tetraethoxysilane, tetraisopropoxysilane,
tetrabutoxysilane, monomethyltrimethoxysilane,
monomethyltriethoxysilane, monomethyltriiso-
propoxysilane, monomethyltributoxysilane,

30 monoethyltrimethoxysilane, monoethyltriethoxysilane,
monoethyltriisopropoxysilane, monoethyltributoxy-silane,
dimethyldimethoxysilane, dimethyldiethoxy-silane,
diethyldimethoxysilane, diethyldietoxysilane,
phenyltrimethoxysilane, diphenyldimethoxysilane,

35 phenyltriethoxysilane, and diphenyldiethoxysilane and
said modified silicone polymer is one or more of an
acryl-modified silicone polymer, alkyd-modified silicone



val uable. Further, this can contribute to the inprovenent of the
properties such as the heat resistance required in the case of annealing

after the processing. 30 Further, the high tenperature O?f[{;g%riunﬁzfd ctrical
apparatus according to the present invention can achieve i-gHe eat
resi stance tenperature of the windings. The fastening and bundling of the
wi ndi ng and the core and yoke conprised of- t/Be~-magnetic materials also do
not 35 becone a problemat a high tenperature. Therefore, it is possible

to greatly increasepdigegur | owi_n hr ough, the_w nding and increase
the output of the g)eviq@lg. 'lég]%%%tu%rfcg@BBmQéleJ‘ajle‘jFﬁHlh%‘?f}etm?elmiegh
t enper at ure oper at i TRP*EI-Betified sidipanat pslyemr benusedned i @i dy @R1icone

tenperature |ocati amlyt@rFeRIinglncd008ea 461 : Al ..A core_having a
superior end face ifsulapion, f; char ac;gri zed i t%gtly%%ﬂ’ fﬁé;lBPrfﬁ%‘core
are treated to give an iInsufation E84¥TRY of an average film thickness of
at least 0.5 -° 100 itm €onprd s¥eohagt ng eastupedQont #0of r it cSiilisa@n: €9RAUNd
converted to Si02. s2t Aocokeimayngna sHREId Y §nd,face insulation as 10
set forth in claimd,charagtenized in that ‘an avg(r)a%’e IR ERAeSS of
said insul ating coati ng I's at 1edst™"t APFEUHEAAL o brnaakddwinyotdge i s
at least 30V. 3. AGPEhEA Mpsdiggpethor téwad baggen nmjyl,atciaanoas(cﬁpt forth
inclaiml or 2, chadaoteni@ed inAtkBaénsaid L91kpsulafi coating has a
heat resistance in iai haf1fts;il;east é?gc x 1 hgur. !Af_)t,A’%glgr g"i‘ SoThg o)
superior end face ifnsulgti_on as se rtH SR 8nyt otie B draPAgSant oi3,a
characterized in tRAP S %iaN dne ewifhbemdd that asalrd ed ofcihkm epaprdisad of
20 one or nore typeseobr ansid ietenent esidlecikliakiosidi cate, . cql! ol dal
silica, low neltingnpopat agg fEit., @ @;Jl;re si 11 coe Sdl §/<ﬁeﬁl3toérfaryr i“¥ed of
a compound pr oducegbby a’ hydrol'ysrs tracti'dn ahd ¥ehyr dti ofe cofrlersat i on
reaction of one oP°nof@d t8ipes of substances expressed by 25 (R),Si(X )4 "

where n is ah integer of Oat iy an L RRenyl. group,
Ehe plurality of R'Sggb%@rgho inggigi(ﬁveir? ? %g%kﬁég%ﬁ?ag? %S%%?ngbaps
(chlorine) or an al koxy group eXDrlé%sodcl}ﬁla?Rk)f?o Wiher&apacter saedaliky
group, and the pl uFafttyioftorelanebahto e idi bf esentuivhen, 3R, nug, QGa,lccor
2), a nodified silkcomes paloymet, CONPrised, ki, zr, nb, B, al, ce, sn, b,
Sb, and Bi with respect to the total weight of elements

in said insulation coating other than oxygen (0), carbon
{C), hydrogen (R), nitrogen (N), sulfur (5), and fluorine
(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 cecating other than 0, C, H, N, and 8§

25 is at least 50 parts by weight.

20

8. A core having a superior end face insulation as
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.

30 9. A transformer core extremely superior in
insulation and corrosion resistance characterized by
having an insulation coating comprised of an organic
silicon compound on end faces and surfaces of stacked
steel sheets of a magnetic material.

35 . 10. A transformer core extremely superior in

insulation and corrosion resistance characterized by

having conductors at a core comprised of stacked magnetic




a conmpound produced by a hydrolysis reaction and dehydration condensati on
reaction of one or nore types of substances expressed by (R3)0Si (x2)4 r,
(where nis an integer of 0 to 3, R is an organic functjonal %rou 35
other than an al kyl group or phenyl group, the plurality!3bfPiR8VALCE to be
different when n = 2 or 3, X2 being C 13 February 2006 - 77 (chlorine) or
an al koxy group expressed by Q(R4), where _Rdgis an alkyl group, and the
plurality of R able to be different when n =0, 1, or 2), and a m xed
silicone polyner R gucaeg 23/ a hydrolysis reaction and dehydration 5
((:clz)\yn;jeg_s?g(l ;)n re?\(l:\;]gi bt oh st hzﬂll@gtrzg)ezs?ﬂae‘.gmowkdﬁ inge&alanS:is?@Qd ke

"SE(x), " eongasransilitegetomofhd @ an a group or
phenyl group, the meg{,gggtéq]egfma ﬁetggl etob ndi ??;%rljefnttsacv?ﬁeﬁfnggdz or 3, X
being A (chlorine) or an al koxy group &xirésged bycdRBLorghere 10 R i s
an al kyl gr oug, and t hel bl urfaltFBpS iR aivire ot beme i fshgeent-when n = 0,
1, or 2) and 8&ne oknppietiypesdotorsedsiARG ed by "Si(x2), "
(where n is an ingeger;®f B :49:.3. R (J'ns. anggﬁgéalﬁ(?eg%fssu%’g?i. (f)ég? gt #8t her
than an al kyl group or phenyl group. - The piFfifhl 4 irsudption appat iy hes
di fferent when n =92 #rergexFipmi tigiBinesicbEopi ng)1 @y uana%kgx%(reg;k%%%n
expressed by QR )voy\@ﬁl@ ofR4 i geggllt aJOI%yI group, and the plurality of R

n =0, or "2).

able to be different en X 5. A core having a superior end
face insulation as 20 Set flolgBne i Imgimved, foharmetierk zedadmediat said
pure silicoh@ pol ypeIratsisaconppissnl oshar BLh AL nyTer gécgé”b n_atoms in
the R and R al kyha@fQups E%ePP&l nor e tgan 4 and pr8‘uced Dy A hydr ol ysi s
reaction and parti al dehygr St on CONGERSatth Subssershably ofe srmeore 25
subst ances sel ect e%r‘?ﬁe&nsttéFF%%%ﬂthdnqueﬁm 8@t BOXYBidAMe polymer,
tetrai sopropoxysi | aael magebt aPUhepbEy lraRean n&%%éb%%mt hoxgéséltlugne,

mononet hyl tri et hoxysd | aRe, ; met hyl trii so- propoxy he,&PP
nmonomnet hyl t rj but o%‘ﬁsi I ane,n:lggélob n(?gillﬁlﬁl PP M noEySPFakecal application

monoet hyl tri‘et hoxysi ISH@1D ARboT INrressi sopropeyekkade, the magnetic
nmonoet hyl tri but oxyssidrdae,. di met hyl di met hoxysi | ane,
di met hyl di et hoxy-sil angs d%;lenw (. di.met hoxysi | ane, di et hyl di et oxysi | ane,
phenyl tri net hoxysi| ane, dip enﬁltﬁ HEt ABRYST 1A 2n3s! prieraaniestioxysi | ane,
and di phenyl di et hG3RPEFPEHE 3P ets diod thodn fd led msilki, conerdia] WRE L rihgr @RS OF
more of an acryl -amei fibedomsidiseanespal ¥Bra1 il kyd- R 4 £4 sl pIeles
20 14. A high temperature operating electrical
apparatus characterized by having conductors or
conductors and magnetic materials joined together while
Seécuring electrical insulation between adjoining members
of the same or different type using as a solution
25 exhibiting the ability to mutually fasten and hold
adjoining members after being coated and dried between
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
30 hydrolysis and partial dehydration condensation reaction
of one or more organic silicon compounds expressed by
1 "
(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 Cl fchlorine) or
35 an alkoxy group expressed by O{RQ), where R? is an alkyl

group, and the plurality of R? able to be different when
n=290,1, or 2}).



13 February 2006 - 78 polyner, polyester acryl-nodified Silicone polyner,
epoxy-nodi fied silicone polyner, am no-nodified silicone polyner,
vinyl-nodified silicone polyner, and fluorine- nodified Lcon yner. 5
6. A core having a superior end face insulation as set ?%F?%ruaﬁ% one of
claims 1 to 5, characterized in that the netal el ement or sem netal
elenent Min said insulation coating other ghan oxygen (0), carbon (C),
hydrogen (H), nitrogen (N) sul fur (S), and fluorine (F) 10 is mainly

silicon (Si) and said S| Sgra th present in a formhaving an Si-0 bond
and that said M ot her than OGN 8T oPL 91 5 i@ AeRPEe sHlcdiredtingnetd

Na, K, My, Ca, Cr, fages Pé,tigp caXie, tQugivm, anYlﬁEulZElobeaoa%ln'@l’ Ge, Sn, P,

Sb, and Bi. 15 7. /kcﬁ@i’rgsh |n,g1€@1 upghL ace insulation as _set
forth in any one of_ ¢l 6,§chara%i;e§:|rh%e PR EHE e OF of UF E1R9 ght
ratio of Si, L|, Na, K, ﬁ/b Cﬁo PEFdetRpmingd shgpefj  s@ckifiy, a¥g Flamging Nb,
B, A, Ge, Sn> P, t@b’*mraﬁ@lnﬁlmgt hrraspeacdnetaaltnbeth@:ﬁ,akr\@tghg @Eeeér?dmnts

20 in said insul atlfe,lae@oagl{}g:_. Qiol}grtgh@ﬂ[é) g E SQZt%n Cec’on 0 86‘&‘?%’ rggen
S by

(H, nitrogen (N), U|1];1 éﬂ?d’ %gfluorlne
wei ght and in that I’l’e e Ytter P4 FB‘?o‘fh%Sﬁ\iﬁet:hsae@pwhqdootfhere@tmg wei ght
of elements in saiddi fsedatdforn coati vy giveeknt lilﬁﬁu,f_lau@m HoaNménd S25is
at |east 50 parts by wgtgem Bt b g erl or

rSLOniach b GOl Y e LR B i e nane

insulation ag, set f gy an¥n one_o
that the body of sar core IS EGRPr FEReP St ﬁoﬁlé%?@“rﬁé’@ﬂ-ﬁagnémblsteel

sheet. 30 9. A trafiféfaes, @@rléoewial estEl yeasupewi @11 ihg igdsukalioos and ¢ |

corrosion resi stan@epgh@rﬁﬁl@ohéegopymeﬁ§ Ihng, Jfges&n tquorslggﬁg}aérg
conprised of an or g?mlc iSd licon CO‘% onde aces a d’ s of
stacked steel shedts Bf ¥ fagRRPPENtER=GAugRd BE a ivdxolyansf oeaeriaor e

extrenel y superi or 2@ d¢higinadt oo nc amtk recitriosi ﬁéadf'@ﬁdrsto&n@ﬂecbﬁr:@&éee” zed by
havi ng condutsors aprSC@fr%u%@@HﬁééﬁL- K net i bruary. 2006
re3slh ﬁ r| sxgb“ of! %ﬁﬁeof}giﬁu c

- 79 materials an haV| an _i nsul atl n coati
silicon conpound on Mt %"rrf 8el B7 Im& betam kﬂﬁegﬁﬁ‘gmeln ®heavérial s and
conductors. 11. A HF%\WBA‘ orheeploosbiextafe®e] blsiper ber di fferent when n =
2 or 3, X’ being C1l (chlorine) or an alkoxy group
expressed by O(R’), where R® is an alkyl group, and the
20 plurality of R’ able to be different when n = 0, 1, or
2), a modified 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
25 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 Cl (chlorine) or an alkoxy group expressed by
O(R"), where R* is an alkyl group, and the plurality of R*
30 able to be different when n = G, 1, or 2), and a mixed
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
compounds expressed by (R').Si(X'),.. (where n is an
35 ‘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 €1 or 0(R?), where



5 insulation and corrosion resistance as set forth in claim 9 or 10,
characterized in that the insulation coating has an average filmthickness

of 2 to 100 Limand a breakdown voltage of at | east 30V1 1:2 tic
menber for an electromagnetic 10 apparatus conprised of 3 SPUPQ(W

pi eces of a magnetic material punched into substanti ally the sanme shapes
stacked and joined together by a silicone go% sai d magnetic nenber
for an el ectromagnetic apparatus characteri d by bei ng j oi ned w t hout

| ocal application 15 of strain and/or stress to the pieces of the magnetic
material. 13. A madghetfcameriberl boeumn gldeeheORRGALEi G, APRATANUS +8SpSet

forth in claim12, d/ﬂfefreebﬂtaxﬁh&{rmtube 1004£ ) 4 %8”8{;&390' of 2 ?' ural ity of
erature operating 61&Et F

di vided core pieces,, bZ__% éée \ ﬁ
apparat us character] ze ﬁavrpn 558 dbiEt oF 4- ~°t)‘r(x tondWEEEE SN akrl a‘r'agnetl c
mat eri al s j oi ned to‘d‘é:Fﬁ@F #hi ¢ o Secht iisg ael ecyaioalfunesubaki Ot ween

adj oi ni ng nentder s wfhetrhens@nan an ki f e 8ntort YRGS olLutio
exhi biting the abiljg ﬁst&lrguttgahgy Etaist eﬁﬁlaond)bﬁolny é]‘%?@s %h% 'f PJS Bfter
bei ng coated and dried between 161 ARG FrERBR S ar?d“l‘?a\?'v nﬁ tbﬁénabil#ll ty to

fasten and bundle W@ﬁyaﬂr%’mlegqﬁ’f?éﬁ%rla{ Wle cof CORBr, 200€e arPUEEansilicone
pol ymer conprised eflkglcompaundingr @b cer Ry 13 y38shydrgh¥sis t?é]ddlp}afretrle%l
dehydr ati on condensati on Le@ctl on 9}1 pne or fore organic siTicon corrpBunds
expr essed by (R' )"'Si Z %) ¥ SPPAPEgeRd oCI’r FRrEY3ng R4 4&pmn
al kyl group &7 phefylsgisap:o tq*?éaﬁﬂufr”ala‘{%m@& mlmmrmamesbeadtéf edgftngihen

n=2or 3, X bei ragd%rf@mlq]rgl Re) Ok %ﬁn gl koxy group expressed by
O(RZ), where R is an aIkyI group, t eplurallty of R2 able to be
different when n = 0, 18- or® methed ‘F@brmrtynQO@ﬁd f8ks b aAcord had of

processing a core gmdetmeainsmgaemdn daenOhst Bee cp(gletht qngu?%gnlé nsul ati on

coating conprisingy uging. the care, punchjng e
material to Fedeter?n%%ggeﬁh%%egh g?%%kl%& BHE c‘fh]rﬁﬁod’& RO HReT %Fhlneiél iang

or not annealfng tﬁ@ﬁ?t%?‘édﬂcﬁg‘dﬂh@ erbnpoacdspobdideel GYr @ hedghMes ian

i nsul ation coat i ngreaadlomlrawdnga@ﬂﬂéprdé?@lgggglgpec&m,sa%glbg aEch—. od of .
ve an insul ation coating At actefitzed

by st ng asan | nedl &7 hdvReaet RSt harectoTagem “onecor herssivpes of o
silicone resin, al k&FFaethoxysilane, tetraisopropoxysilane,
tetrabutoxysilane, monomethyltrimethoxysilane,

20 monomethyltriethoxysilane, monomethyltriisopropoxysilane,
monomethyltributoxy-silane, monoethyltrimethoxysilane,
menoethyltriethoxy-silane, monoethyltriisopropoxysilane,
monoethyltributoxysilane, dimethyldimethoxysilane,
dimethyldiethoxysilane, diethyldimethoxysilane,

25 diethyldietoxysilane, phenyltrimethoxysilane,
diphenyldimethoxysilane, phenyltriethoxysilane, and
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

30 polymer, polyester acryl-modified silicone polymer,
epoxy-modified silicone polymer, amino-modified silicone
polymer, vinyl-modified silicone polymer, and fluorine-
modified silicone polymer.

17. A method of treating end faces of a core to

35 give an insulation ceating as set forth in claim 15 or
16, characterized in that the metal element or semimetal
element M in said insulation coating other than oxXygen



silicate, colloidal silica, lownelting point glass frit, a pure silicone
pol ymer sol conprised of a solution including a conpound produced by a
hydrol ysis reaction and dehydration condensati on reactiggl gfr 8“920%% nor e
15 types of substances expressed by (R),Si (X )a_, (wher ﬁl?é’ an I nt eger
of 0to 3, R is an alkyl group or phenyl group, the plurality of R able
to be different when n = 2 or 3, X being-Cgz(chlorine) or an al koxy group
expressed by Q(R2), where R2 is an al kyl group, and the 20 plurality of R2
able to be differe when 1, or , a nodified silicone polyner sol
conprised of a sol oﬁafﬁ% u‘d;)nghéfdé‘é‘ﬂr%‘bdrﬁﬂ phétuesen by )a isy:dllfojrysss,
reacti on and dehydraéﬁﬁﬁl éhucohmenFat iienma L@t |s(1r11@5nop§lprandrg(3§dt g9e§%

to 3,

subst ances expresse@ihyy(R-dsealtl X2) a_ oﬁmh vmgnagl 1%/‘[0 S}OB’P?L%BSrE%%ﬁy|

R3 is an organic fUI’lCtdI onal group ot
group, the plural iFfyof! ‘F’%hparbl@aposbel%qﬁeepéntﬂov&bwﬂement% eeldcte@ being

C (chlorine) Sor arframkdxy tgroucp fypressed, bym 0§54)C0 reCE{4 h% a{l] Tal kyI

group, and the pluralify 1. 3Q.able to erent
2), and a nixed sili coneof]3 Qe % % Seangf 5 sol ut| on i ncl udi ng a

conpound produced by a h@drcﬁ;ﬂbeltéloﬁeﬁ%tﬁmtand edéhfalreat iodn acoagensat i on
reaction of one or gAweeat yjresilak io OFROUIIGS a@.XQé@S?&d:rpyin( Bndy ﬁh >$f
eny group,

(where n is an 35 inLeger;of i s.an alk roup or
the plurality,of R gbl e 15) Oelzlf&é?%n k&R L a%r Rta &7 higInein

al koxy group expr es864° 1 él'OILl@(?@) KmiereCa3 ‘FlébrMJarweZO% -NBL cuR2 is
an al kyl group, anénthe, griyr aldi, t yopfs RAigbke,t gnpep, 4 d fang é{lv\d;gh(n = 0
1, or 2) and one OrgmEe; t bst.ances_expressed by ( X2), _
(where n is an |nt2g§%§t %0%% go*:%l mgﬂ% 8f g& J2‘?“&e”r’i?nd'lf‘| 8a&t group 5
other than an al kyl" g‘r‘ o+ By Cﬁﬁ‘éhw Yrreup theheopyarral iy cefbdh @bl,e to be

different when n =hgdorgdy oF), bamg)g?dh (&I)kogwlﬂww%)ex%ﬁsjﬁ%ge &'

A R4), whereiR |sl§1nataielggl gbgugnd gural %
different when n = for dip g A Y)erl@%’rﬁﬁ‘lth@ ahdioritdh
brushing to obtain %ﬁp%%rté‘géhﬁF?ﬁ%%ﬂ@l&ﬁéi@som@b&mmpl ng sahd/ or baking of
0.5 to 20 pm 16. mml&m@nohoatelajld@eendhgﬁqgis ®f 1@ &Orgnfos Qi wg an
insulation coatingiasssefp {kth in claim15, char acterized in that said

pure silicone pol yner s§ is a 15 sol ution including.a conpound produced by
a hydrolysis reaction drd palErard fhydrativn evhdessat pona raact iton of

give an insulation coating as set forth in any one of
claims 15 to 18, characterized by further adding to said
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 inoréanic oxide

25 colloidal substance, organic resin powder particles, and
an organic resin emulsion solution with respect to 100
parts by weight worth of Si0, of pure siliceone polymer
sol, modified silicone polymer sol, and/or mixed silicone
polymer sol,.

30 20. A method of treating end faces of a core to
give an insulation coating as set forth in claim 19,
characterized by using as said inorganic powder particles
or colloidal substance one or more of 5i0,, Al,0,, Tio,,
4r0,, and/or composites of the same having a primary

35 particle size of 7 to 5000 nm.

21. A method of treating end faces of a core to
give an insulation coating as set forth in e¢laim 19,



one or nore substances selected fromtetranet hoxysil ane,

tetraet hoxysil ane, tetraisopropoxysilane, tetrabutoxysilane,

nononet hyl tri net hoxysi | ane, 20 nononet hyl tri et hoxysil ane

nononet hyl trii sopropoxysilane, nononethyltributoxy- stﬂ?Femuayzooa
nmonoet hyl tri met hoxysi | ane, nonoet hyl triethoxy-sil ane,

nonoet hyl trii sopropoxysil ane, nonoethyl trikag oxysil ane,

di et hyl di net hoxysi | ane, di et hyl di et hoxysi |l ane, di et hyl di met hoxysi | ane,
25 dlethyldletoxy5|kgn hen% hrlnethoxy5|lane di phenyl di met hoxysi | ane,
phenyl tri et hoxysi | ane: “aHd *2 nY$ h etdfoRpa | areardied rieain hptwdat d

modi Tied silicone ppotjmss gmlemsl@udﬁﬂsﬁﬁmemohn§¢B§¥éNEe°Bﬁe°£rrﬂ%ﬁ% of an

acryl -nodi fied sil 5gea yd-nodified silicone 30 polyner,
pol yester acryl - nodi flg%&gsylgggﬁ%%é< tdrmg ACTEDoBRIYSHERBE si | i cone

pol ymer, ami no- erdP'F’}%%Itbs)’liePEonE°1¥Rﬁ%YéleHBV| Pyl yamodief,i pd1gtfleaneegol yner,
and fl uori ne->nodi pokghsitdhaaenen®DiyiTRy,. phénoh, r@ﬁ(ﬂx}drg%‘ Eregr?d/r& end faces

of a core to 35 gLy sykag)on coa as_set fort aim 15 or
16, characterized Egﬁ?%}a}r{ér{ahgkn&%l #@H?”%r 2 RARTHEL Sl S18f Rerftd MRi n sai d
tH

i nsul ati on coati ng H han oxygen 13 February 2006 - 82 (0), carbon
(O, hydrogen (H, mtrPci’genA(m&thcsmldﬂthr(e&mgmfflae%'a@ d Rodes t%ﬂ' nly

silicon (Si) and sgj resent |n for aving an Si-0 bond
and t hat sg&i M O?{':m?: %?I’S%i@#i;g%ﬁ% gr Fe g]g 58| &t s °from Li

Na, K My, CT@E,ﬂCZﬁ}‘lZﬁdnkay. ZhenNbred;iny thEeendri ,
P, Sb, and Bi. 18. faﬂcermtorfodhafcmree,atdmgten@l izaeﬁxem% étcpé;esg Q;wogi ve an

i nsul ation coati ngrésea3el EQ&%Ihdé’ %ﬁ%r €§r§%d qu% gEYlfg ag%foqg My, Ca,

characterized in t@eat th% total
Cr, M1, Fe, Co, Ni z|f0rNE>t Iasy 30Geecsuds. P, Sh, and Bi
with respect to the t@t3al Wemegtt‘:tocbfofeltEMrSg |dhdsahgeslg§tg q;dr%nt oat i ng

her th 525 RS . _sulfur (S
and T1uorine (B 15 s ot - Tomsr e aeb PR T alts e bh Rk BF S wi

and fluorine (F) 15 is at least 9 W th
respect to the totat® W& ght tof2% sherestenized dy i nbeh agivimeaabeageot her

than 0, C, H, N, amhtSnis, ad:oadaeagstanSQnmf/atﬂz% cAaH?BQOQgé}It t/eatigg end

faces of a core toane2@;ghNe @éltl atpon coatin forth . in any one
of clainms 15 to 18,. characteriz g [gl Eb Q?)her “a gl HS Jt’BS sal d° 2Asdfation

coating treat ment HgEdt 2 %l‘"’friqqdelbl’oai t@ABp one coating treatment to
20 obtain a thickness after drying of the layer including

said filler of 0.2 to 10 um and ceoating an insulation

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
25 agent of 0.5 to 20 um.

24. A method of treating end faces of a core to

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.

30 25. A method of production of a transformer core
extremely superior in insulation and corrosion resistance
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

35 to form an insulation cocating.

26. A method of production of a transformer core



parts by weight as solid content of one or nore of inorganic oxide powder
particles, an inorganic oxide 25 colloidal substance, organic resin powder
particles, and an organic resin emulsion solution with t 00
parts by weight worth of SiQ2 of pure silicone polyner {S%F,Q&%%%Oéd
silicone polyner sol, and/or m xed silicone polynmer sol. 30 20. A nethod
of treating end faces of a core to give an gpsul ation coating as set forth
in claim19, characterized by using as said inorganic powder particles or
col | oi dal substanceexc%r%% 0\57 more of Si 2, A120' Ti2, zZrQ2, and/or

conposi tes of the sanmd Ravi ny B8 PPrmaPy B5: Isdricinc had st @er ofich t-as5900naum
21. A nethod of tr&h@ragtentdzdddes sobchi CPMRign@t 18l Mgtéeﬁéjl@suh@ttiagni&%ati ng

. 55 ;

as set forth in cl aomdkftodsd, RERLUA 6 - 83 .characteriZe usihg as
said organic resin Oﬁ_owclerO 1E)arti cl e{s)xggrggrrau“l 'K 8bi R | Bt tdagsPAneR one or

more substances sél €cted TTbiRRc FPTPORA Ay deméng pot yiet Hylsere, the
pol ypropyl ene? pol yasraeic poiterdrbenat®, coriiupebyyt et hane, nel ani ne, phenol ,

epoxy resin, and/or copp| ynersc@bat He having.a particle size of 50 to
10,000 nm 22. A megthod of treatling ,endE éac§§l8f’ gf cHre Fgiogree re

i nsul ation coating as %né?]f')f oMPRTEAL ahy Bifdiletien ebdiaqmrrd5ivo Pdsistance
characterized by, #fefetrimttiingnt heaamd 25 acess pf chd1e GG ol €211 t hem

with at |east two thepead@di Gaat HRasy i yHLnshersed with drying at room
tenperature g 300.C for at I|east 30 slgltcsglr%go%fo%lr?@t ﬁ‘é‘ Bg f¥¥#R9I%g end

faces of a cofe tof*iB PARENRAS| AEWE dtd A Ocpat amd adreakdbon t foltka@ny,rone
of clainms 15 to 22t chadw@cheri zed by, when giving repeated coatings,

coating an insulating Cé)aatirAg agﬁn% to which the filler set forth in any
one of claims 19 to 20 s adi&E"Thehrerdeatbgn aif laeasensfermoatdog

treatnent to 20 obBAb¥eRelvhisekaessr afrt dnsdl yiDeh fnd H%rkéé’?&niz‘@i‘é@iaﬂ%{;
said filler of 0.2as0sdd sh-amand oAt 98N { psul ation coating agent To
which a fillgr is pot added and bl enéJeI,‘% O?n‘?%l %t TPha’f | AT acsEriAgY
treatment to obtair ah * SvEFfahke fYIIANKI Ekhbaen sfonpioentios ated thuratigon
coating 25 agent ®fP®.®mpguf@.um 24. A nethod of treating end faces of a

core to give an insul aty ,onacoating Oq_sp?g&u;torth in any_one of clainms 15

. ! : ion
core Character|25¥kg : Hhat said corel of a transformer core
stremely 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,
and brushing using as the organic silicon compound one or
m?re types of treatment agents obtained by preparing a
silane expressed by the general formulas; (Rl),,SJ'.(>(1)4_n
{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 Cl (chlorine) or an alkoxy
group expressed by O(R'), where R? is an alkyl group, and
the plurality of R’ able to be different when n = 0, 1,

30 or 2).

20

25

30. A method of production of a transformer core
extremely superior in insulation and corrosion resistance
as set forth in claim 29, characterized in that the
organic silicon compound contains at least 50% of one or

35 more types of substances expressed by (Rl)nSi(x‘],,_n (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 =




conprised of non-oriented magnetic steel sheet. 30 25. A nethod of
production of a transformer core extrenely superior in insulation and
corrosion resistance characterized by coating the end f s or hace of
a transformer core conprised of a stack of magnetic ?%P 3#@

organic silicon conmpound and drying it 35 to form an insulatlon coating.

26. A method of production of a transforner gore 13 February 2006 - 84
extrenely superior in insulation and corrosion resistance characterized by
stacking nagnetic paterjals, attaching conductors, then coating an

i nsul ation coatlngzoPra%f}brﬁahni:Qiprbénrcmmp@undnaamkdfylqnbug: to fasten

the 5 magnetic mat ekpatssandhyCongduct %grezgz id 0B ﬂﬁ’ Egdu%éo& of a
transformer core g)ﬁ;g{}? ugeraicbﬂr {énsul atl on a (,gorr &i Bn° resi st ance
as set forth in cl &r §8t ¢ i S argnehahen the doatledoand
dried insulation céating has an average 10 filmthickness s 2 15 by using

as the organi & silicon TonpauRdtgodnest p%%h@glo& Ve 4 QEEBRH?SIT:M%Q CO@ met hod
of productl on of a ;glagléelorner core extrene é superior Ininsulation and
corrosion resistance et "PEFERY 4 d‘r’i’)?“@)ﬁ 19 %dalcl%”r%l?@ pgEistance

characterized 20 bys p%?tf drrithginhencaatei ng abalim yisngot Beatﬁlﬁﬁa&:@%;&éd

m)r;ahtl nmes by at : B@.S&dd}ﬁﬁj gg'gggge,qjlrgj RRI ngrriaq{l%y' Pg’td art SE%I % u5| ng
as e organic Ssi one or _ nore reai nen efts?®
obt ai ned by PL eparl&%g E@t%&‘b"’r dsded°by’ tl??e‘ft@ell?éfr #Riglr el e or

(R)"Si(X) 25 ‘(‘%ﬁ%rq,f ﬁlps: anPnt &ger, 6o, tamdaercompo@ptetﬁ |©)f| tgeoup or

phenyl group, the spirw aliithy rekp&et ab g gbopbe. di =20 3, X
being A (chlorine),ar an aI kogﬁ/ r oup expresse?I Weﬁ% R‘ﬁc))r vvh dr &R is an
al kyl group, and % p’1 Grarft V% ﬁa“ém él%JoC%C@FﬂPPéﬁén@smmd@lm@e 1,
30 or 2). 30. A method & pﬁomﬂtmfrd)wfobladuma:rtsf Q@EMAr tEOKEf ofvd eRky

superior in insul agttrenzneg @Qf)é@ﬁdlorl rgggﬁgﬂ% in.claim 29,
characterizeg; in that; the organic silico Ol?n ggﬁfélg{fgs'partesmmf‘ 8006

of one or 35 nore types 01Pr bs? ances"Ex Fe%lsaétff‘sbfs( Re) I 5i (Sharackerwhede n
is an integer of ot d“@t R SFginm teeykagrouponhphenyknigraiiicdnhe
plurality of R abtengoundeidi fidenent Whsn o 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 coating or dipping them into the solution
mainly comprised of at least one type of a pure silicone
polymer an organic silicon compound produced by a
bydrolysis and partial dehydration condensation reaction
of one or more substances expressed by (R')nSi(X')i-n
(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 C1 (chlorine) or an alkoxy
group expressed by O(R"), where R® is an alkyl group, and
the plurality cf R’ able to be different when n = 0, 1,
or 2), or a modified silicone polymer one or more of an
acryl-modified silicone polymer, alkyd-modified silicone

polymer, polyester acryl-modified silicone polymer,




oto 100 jimand 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 clains 12 to 27 06
characterized 13 February 2006 - 85 2 or 3, X being C :?Eﬁti’r(‘f?fyr?e% or an
al koxy group expressed by O R2), where R2 is an al kyl group, and the
plurality of R2 able to be different when ng Q, 1, or 2). 5 31. A nethod
of production of a transforner core extremely superior in insulation and
corrosion resistance as set forth in any one of clains 25 to 30,
characterized by S8OFWY%HE 16HeRdl Hepnes PoAgngani aripowtedi pasd i ©f Bs ook a
col | oi dal subst anceolyre,0 vS@ypanb&ihedviightoRd QNG mRL , 10n80F 8,8 2 02]

A1203, Ti0" ZrQ,, @ jtes of the _same with respect to 100 parts
by wei ght worth of %%%‘ﬁ%ﬁg?héﬁ If‘%"t“ﬁé’o?é%%i%rys’inlgi 58n986’|1rp61ﬁi‘6 as an

additive. 32. A rrefﬂ‘é)"dulﬁr'pr oduction of a transfornmer core extrenely
superior in ihsul ation =nd eosiaslenurRNiisyanEendd &S aSahqhOLid fdhany one
of clains 25 to 3lgsehay ' (,n rhat a_dryi tenperat ure of the
organi c silicon con ou_n%qitegq"&nréﬁg%‘%%ct ggﬁa’é@b%%&%.acngg?‘%‘?eb%t hod of
bundl i ng magnetic ﬁjé%iélr’? % grugnl Bhe&ir sragpRtdl regpatatusaconprl sed of a
plurality 20 of pherd@mdftoasnagnetiinlmyt entatansandpbendtiog swidhied af a

magneti ¢ nenber fog ele i [ haracterized b rrangi ng
and assenbl ipg sai dOQIn:lS.JanI %%(QQ 0 ﬂg% eaglegggﬁ%gtﬁcel‘tcibgn%%%%?i%J'r‘?c %é’% coati ng
a solution ekhibift q‘alﬁ YBERF+3* 1 BGRANE ey sliepdegot hemgiend ¢:hes

matfari al by coati n@;b:tidinpmhmgily hemprmitsedt e §@|1LétaisQnop€&Hj'd|>é/ SOPLi;sed gf
at east one type 11 & JHar Sog éPOEn.p Or%ghxgl?gl&n ar %anl C Sli ICOCﬂJé:CO oun
produced by a hydraolysis an t'partl al® denyar at 161 cGREBREAT i P &&Wgéﬂn of
one or nore substahcBE TEXPFEEsedd RANRAL Splvdnarion3gotdhesaipi s an
integer of 0 to 3,rRActienanf abkydr greeepsabstHRARY kx@royPedthe plurality of
R able to bg diffﬁpe;@.(xm@den n ErZ or,3, X.  being A (chlorine) or an
al koxy group expresddd By O\ B ETRNRr 5 BT it8tEACRI%Y IO Gi%dp, Rardd afhe
plurality of R2 abt¥tlo geudi ¢f eplenty lwgenup, =y plurddioy @) R'OabBe Mgified
silicone pol ymer of® drs f@RERL Ofhd n achyhy mpdijfi ?91&%!(%1‘30{%%180!ixgﬁr6r
al kyd-nodi fied sili cone Bol¥mer, ol yest er ‘acryl-nodified srlicohe
pol yrer | an alkoxy group expressed by O(R"), where R® is an alkyl
group, and the plurality of R® able to be different when
20 n=29,1, or 2), or a 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
25 polymer, and fluorine-modified silicone polymer, 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
30 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 an organic
silicon compound produced by a hydrolysis and partial
dehydration condensation reaction of one or more

35 substances expressed by (R')aSi(X'14n (where n is an

integer of 0 to 3, R' is an alkyl group or phenyl group,



13 February 2006 - 86 epoxy-nodified silicone polyner, am no-nodified
silicone polyner, vinyl-nodified silicone polyner, and quorine- nodi fi ed
silicone polyner, then drying to join them together. 5 4

bundl i ng nethod of a magnetic member for an el ectronagn %bra %59 us
characterized by stacking a plurality of pieces of magnetic mat erial
punched to substantially the same shapes, thep coating a solution
exhibiting an ability for bundling pieces of 10 magnetic material by
coating or dipping theminto the solution mainly conprised of at |east one
type of a pure silth8oREuIFDlivepfaR’ @bdante st |d iddr reanpota rprsa(iue;edqby a
hydrol ysi s and par i adeld@hydraémmlq,@ndggsggl nor e
subst ances expressgg bﬁ R' NnSi (X 14" (V\hée){ke )ﬁaﬁ%gﬁ g%pro&%e PVO to 3,
R is an alkyl grou P dr pﬁe% grodp, 2he §rarar i #5d d’thR'Pl&EFiéltb oh&’

di fferent when n =2plertg beX'dllﬁéEngnt:le(eahlnom 0e) 1 Pror an, abkogymmmp_,d

expressed by € R2' sﬂ\b@é:@e 1 S @élgyll SLou allty of R2
able to be differe 511 Iye O m2) Paﬁ%%lf eg tf% cone

pol yner one or rmre o(fone p&&??‘ﬁrnn%l]r]?‘-'ided‘ogllﬁ%n"elW%ﬁePOlamkyd nodi fi ed
silicone polymer, polyestear a&@:ﬁ'%mmuﬁﬁadedl1$cbme:q:1ﬁy|m@lryrrepoxy modified

epoxy-nodi fied silECONEROY ﬁleranérﬂ‘ﬁou%@ih%i@&i s%l 89%}{@9 win
vi nyl - nodi fi ed S'lln&?ﬁec? p(i%( nd fl uori ne- modi I cone 6’Iymar
then drying to join them togé ﬂ%‘? P meﬂfs??rﬁl%l‘lﬁfﬁdllerﬁedﬁél%oﬁldfw@né

magneti c nenb®r  fBPLEIEe! ectromagnetic apparatus as set forth in claim33
or 34, characterized by using as a solution exhibiting 30 the ability to
bundl e pieces of magnetic materials together by drying a solution mainly
conprised of at least ogne type of a pure silicone polyner an organic
silicon conpound produc®d b$ Behyel atfypirodandigardsi al higehyesdiQmre

condensat i on react o#r 0fingne1e¢ L A %@p%&e'@@&@n%r%%?ﬁ&g %lusmg as

(R)NSi (X )4;s (wher |nte is an_al
phenyl gr oupf5 13 F'gb%\ou%rtl% g%h gt ﬁg pfi]ﬁ’r]aﬁyt fooF‘uR‘_‘LaébY efacfﬁ%le and

di fferent when n 2P 30lnxn9b€¢nrtger@| aftht dréime) contaa adudmﬁyl@r oup

expressed by O( RBetwder edﬁ?&hﬁm;’iﬂne%lb@fls Qﬁ&"%Pavﬁ d BQe lgl gl ity of R2
able to be differepf_, F’ 1 cone pol ymer

eg )

n

one or re of an acr;%% ?u%gﬂe them even at a hlgh tempelature of over
200 a pure silicone polymer comprised of a compound

20 produced by a hydrolysis and partial dehydration
condensation 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,

25 X' being c1l (chlorine) or an alkoxy group expressed by
O(R?), where R® is an alkyl group, and the plurality of R®
éble to be different when n = 0, 1, or 2), coating said
solution on conductors or conductors and magnetic
materials or dipping the conductors or conductors and

30 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.

37. A method of production of a high temperature

35 operating electrical apparatus as set forth in claim 36 .

characterized by using a pure silicone polymer comprised

of an organic silicon compound expressed by (RI)“Si(Xl)qﬂn



silicone polyner, alkyd-nodified silicone polyner, polyester
acryl-nodified silicone polyner, epoxy-nodified silicone polyner,
am no-nodi fied silicone polynmer, vinyl- nodified silicon | yner nd
fluorine-nodified silicone 10 polymer. 36. A method of ﬁ?rg ?W&Qogf a
hi gh tenperature operating electrical apparatus, characterized by using as
15 a solution exhibiting the ability to nq;gﬁlly fasten and hold adj oining
menbers after being coated and dried betwe adj oi ni ng nenbers and havi ng
the ability to fasten and bundle them even at a high tenperature of over
ﬁog‘cla pure ZiIicbhgi?zhydsragphmwégﬁﬁdo@foa%goﬁpqung?jﬂoEg&gdugggupyog
ydrol ysis and par a 2nsa reaction of .oné or nore
organi c silicon C%h dﬁn§§¥%§br%@§§3$%3QFEF)Q%ﬁ?xag?éﬁt?aﬁéﬁégﬁefgn%n
integer of 0 to 3,"ENi% =ak 8FkJt HrbeprdrClpHembryroupr arhelpbuyal ity of
R able to be differen aMpensses 12 @rr3), ke REING H a@gpio&,}&gg' %rndan

nd 't he

al koxy group expre ere R2 iis an_al kyl group, " a
plurality of R aﬁ?%d%lg%gé%ﬁz%ferﬂ?bg%eﬁ? o= 6?%3?‘%/’6? when agst P ngl sai d

sol uti on on conductor® oCCEsAdtErDY drdshaynEll ©f aat eedst sarom & ppi ng t he
conductors or conducjaric andid6h MR@HRLNE ARE &fdaly hnrgaid solution, then

drying to join togst .t uctors.or conductors and nagnetic
materials while securﬁl%ttelpgﬁgir]%lalorigﬁ%?a?Jr]oJrFOd’etc\%‘Bﬂ“n‘go‘?%irhian ABfiber s

of the same or di f}er¥menigpeilaon Aopeehed of mroduoti bn2dfta 4hilgh
tenperature B5 operatingdel Rchetioal oAppasdiasidds oxeh hogh M duheladi, /e 36,
characteri zed by i u ilicaene polymer conprised . of an organic
silicon conpound Lejéé'pérl_gejﬂstgng %gei f)c'%%i fﬁ%ﬁyﬁks 3 Egﬁrg%ﬁ/h 2doé"Y 88e Phhere
nis an integer oféoalt“b | OR s ARtaFkeFizgdiy osinphenyd mreup,ilibene
plurality of R akli@smerbecdnpderdnt hubencdrimg t9he3pute $EINGHEL
(chlorine) or an gldGxr.group expressed by O(R2), where R is an alkyl
group, and 515the pl ural 5§y of R2 able to be different when n =0, 1, or
2), containing at |east & 8DATFIG Oof cBEPUGF Ipn=0f, a1high gaminersithieon
conpound and havi mpex atangoebéctiemospba it 0f 2N st gadk€h Sid iag9nogoNpeUNd

of n =0 and an Qr@AMsC 8 LiCcen ¢ o] = 1. of 1:20 to 4.1. 10 38. A
met hod of production f a hi gh. tfengggg%lﬁérjrelgeo%gﬁaﬁflﬁbn%laestt% GRATEPBEr at us
as set forth in any M€ BRETecIHincas, Pelymer CoHatacl érparts by weigyt ast a
pure silicone one or more of 5i0,, Al,0;, and TiO, having a primary

20 particle size of 7 to 5,000 nm,

40. A method of production of a high temperature
operating electrical apparatus as set forth in any one of
claims 36 to 39, characterized in that the thickness
atter drying is 2 to 100 um. '

25 4l. A method of production of a high temperature
operating electrical apparatus as set forth in any one of
claims 36 to 40, characterized in that the drying
temperature is not more than 200°C.



pol ymer (conpound) a heat curing type pure silicone polyner. 15 39. A
nmet hod of production of a high tenperature operating electrical apparatus
as set forth in any one of <clains 36 to 38, characterizggFanﬁﬁpg as an
additive to the pure silicone polyner 0.1 to 10 parts by werg 0 one or
nmore of SiO, Al1203, and Ti02 having a primary 20 particle size of 7 to
5,000 nm 40. A nethod of production of a high tenperature operating
el ectrical apparatus as set forth in any one of <clains 36 to 39,
characterized in that the thickness after dryingis 2 to 100 um 25 41. A
met hod of production of a high tenperature operating electrical apparatus
as set forth in any one of <clains 36 toggo, characterized in that the
drying tenperature is not nore than 200C. 13 February 2006 89 42. A nethod
for surface treating a nmagnetic nenber for an el ectronagnetic appar at us,
characterized by coating a 5 solution consisting essentially of at |east
one type of pure sih%cone olymer and nodified silicone polynmer or dipping
the magnetic menber Th thd'&dbPdt foh, sutfeéredeyeaginthea coarediormedigqupadr
magneti ¢ menber 2n161dGtronapichad hpsarsitifsacentfLatd NG a WRORSLL L yember for
an el ect r onRaNelbey aPPRT S s33ng ks dANLMIND ShaLM A2, characierized by

g as a pure satlcone ol ymer "an organi ¢° Silicon cpnﬁ n %‘o _ by a
hydrol ysi s and 5érf?%Te‘ﬂ@%ﬁﬁFaFP%dmﬁﬁﬁﬁéﬁséfiHﬁ”ﬁé&@ﬂﬁ@ﬁrobroﬁanumgnmme
substances 15 ewmpoessed npmbRr Sh( OR )shlut(wher €hdh ickyahq Rheo&safs @t 0 3,
R=is an al kyl qgpge® Rdgihenyhegroup, R2 is an alkyl group). 44. A nethod
for surface treating a magnetic nmenber for an el ectromagnetic apparatus as
set forth in claims 42 or 43, 20 characterized in that said nodified
silicone pBlynmer is Gfe Pometbpé OHir amrderyl tnestiified shhheone molBaFekor
al kyd-modi fied asi bisonemensnes, a;ppiﬁa%%fsessagéylf—&%%i fied,siligpne
pol yner, epoxyéggg%ggéuﬁéﬂé %cone, ol ymer, am no-nodified 57t cone
pol yner, vinyl-nodified il &6né%p A, PRRE §11isianse pebymedi 41 edaginliccone
pol ymer. 45. A fret heeh fampsunflapeoducesat bRgaah pRgistsie BRADEs-{ QM1 an
el ect romagnet i CaappdF Al aSn ' [ one of clains 42 - 44,
wherein the nagnet?%fnenberigggééﬁ%%§;rﬁ§8§£%n(%gCEF gh ﬁ8¥$kﬁé%§ﬁ%§ﬁ8?.

expressed by R'%.Si(OR%)«. (where n is an integer of 0 to 3, R‘
is an alkyl group or phenyl group, R® is an alkyl group}.
44. A method for surface treating a magnetic member for
an electromagnetic apparatus as set forth in claims 42 or 43,
20 characterized in that said modified silicone polymer is 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-
25 modified silicone polymer.
45, A method for surface treating a magnetic member for
an electromagnetic apparatus as set forth in any one of

claims 42 - 44, wherein the magnetic member is a Sm-Co magnet

30 Oor an Fe-Nd-B magnet.



