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SPECI.FI CATI ON , ‘Title of the Inventlon ..-.IN@thod for'é+E%€D§%tatic
goating a netallic cyllndrlcal body- -Field of the I'nvention

- The present invention relates to a nethod for el ectrostatic coating a
» netallic cylindrical body having a substantially cylindrical shape,
formed by | am nating netal pl ates, nore particularly an electrostatic
coati ng net hod suitable for i'nsulation coating of cores of rotors or
stators used for rotary electrical apparatuses such as - notors or _
gener at or s. Background of the Invention Cores of rotors or
stators used for rotary electrical SPECIFICATIONSes such as notors or
generators, are f.ornmed by | am nating plural sheets of magnetic netal
pi eces of e.g. sillicon steel plates. In the case of cores of rotors,
slots for inserting coils are formed on its outside, and in the

case of core@isflespdt the Inventiomr inserting coils are forned on its

I nsi de. Fig. 13 shows an exanple of a core of a_rotor,. &//
core 1 of th¥Metbos fior pdestFosEatis FRALIGIpRuMRTEad dst §Y3-P-ndrlcaﬂ-a§ﬁ?é‘ty

netal pieces 60. The core 1 has an axial hole 2 at 90 2443 -2

Field of the Invention

The present invention relates to a method for
electrostatic coating a metallic cylindrical body having a
substantially cylindrical shape, formed by laminating metal
plates, more particularly an electrostatic coating method
suitable for insulation coating of cores of rotors or
stators-used for rotary electrical apparatuses such as

motors or generators.

Background of the Invention

Cores of rotors or stators used.for rotary electrical
apparatuses such as motors or generators, are formed by
laminating plural sheets of magnetic metal pieces of e.g.
silicon steel plateé. In the case of cores of rotors, slots
for inserting coils are formed on its 6utside, and in the |
case of cores of stators, slots for inseriing coils are
formed on its inside.

Fig. 13 shows an example of a cdre of a rotor. The
core 1 of the rotor is formed by laminating plural sheets of

magnetic metal pieces 60. The core 1 has an axial hole 2 at

9902443-2 "
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-7~ its central portion and, on its periphery or outer surface 3, slots 4
;spaced circunferentially in a:constant distance are forned along the axial
direction. Between the slots 4, external teeth 61 around which coils are

wound, are forned. In this figure, the nuneral 47 denotes an internal edge
of - an end face. - As a nethod for coating the netallic cylindrical
body formed by |am nating tthe netal plate, like this core of a rotor, an

el ectro-deposition nmethod and an el ectrostatic coating nmethod have been
known. However, the electro- deéposition nethod has a problemthat the
equi pnent i $tssobstaali pbryibarged,tbp hhsnpenapberyf omnobkteessusface
probl emati ¢ and the production cost is totally high. On the other
hand, the eBec8lotsati spacadi ajraumfedentiailynisl acepostantcdissangg
machi ne which has a fluidized bed_ having an opening at its_upper part and
a porous pl &8Fe farmedsalengrtharaxialedireationi spBetWern the BdP&8s4pl ate,
and a pressure equalizatjo chanber-m?Lch surrounds the _space hel ow.the
f1uidized b%HPeFﬂathéeﬁﬁcginéF°Bn9e¥ AChERALE PECSWPBRAeqdats fREMed.
fluidized bed, and ?.co ressed__air_is hnérod ced_into, the pressure
equal i zati oicHaRBet L HRES: oFRe: BURCFRL 4R RRBORSFOAT PRECERRY PREFAPLe ¢ he
resin powdgp EH tggcéluidized bed. At the sane tine, to the electrodes,
positive or nega?ive sfatic electricity is applied to electrostatically

charge the resin pewdegetR8d Por coating the metallic cylindrical body
formed by laminating the metal plate, iike'this core of a
rotor, an electro;deposition method and an electrostatic
coating method have been known.. However, the electro-
deposition method has a problem that the equipment is
substantialiy large, the maintenance of machines is
problematic and the prodﬁction cost is totally high.

on the other hand, the electrostatic coatihg method

uses an electrostatic coating machine which has a fluidized
bed having an opening at its upper part and a porous plate
at its lower part, electrodes disposed in the porous plate,
and a pressure equalization chamber -which surrounds the
space below the fluidized bed. In this machine, a resin
powder is supplied to the fluidized bed, and a compressed
air is introduced into the pressure equalization‘qhamber and
ejected through the porous plate to fluidize the resin
powder in the fluidized bed. At the same time, to the

electrodes, positive or negative static electricity is

applied to electrostatically charge the resin powder, and a



-3- body to be coated to which static electricity opposite to the
electrodes is applied, is supported at the upper portion of the fluidized
bed and the resin powder is caused to stick or attach to the-surface of
the body to be coated, and then the body is heated for fusion-bonding of
the resin powder to forma coating film = However, when the entire
surface of the netallic «cylindrical body fornmed by |am nating the netal
plates, is coated by electrostatic coaLipg. there have been the follow ng
probl ens. (1) Since heating is needed for the fusion-bonding of the
resin powderbedy toebeorcopateédntofwhiehconhathg eleatritityadppdsihectot he

| ami nated nmetal plates is expanded, and, holes are formed on the surface of
the coating Fhenelectredestisharpkpeddedis afUPPOrEQdapt, thReFRBYT WPPFHEL G
voltage and rust prevenfion can not be ensured. (Z%Hg resin

powder deposPtsthfi Ekubdized bt eANdHReERSENRAWHRE &R dC QSSFObﬁFiGBes
oL SUTT Clegl Yy SSROBL 8 Lheckanotesulagea ol U ie asiebaohea2 nd he
COR 110,111 Mg nEAITEE Yok boe PV IS0 nonatngr LR hdte  batdo e
coating a mepghpi g coating film.

However, when the entire surface of the metallic
cylindrical body formed by laminating the metal plates, is
coated by electrostatic coating, there have been the
following problems. |

(1) Siﬁce heating is needed for the fusion—bonding of
the resin powder for the formation of the coating film, the
air between the laminated metal plates is expanded, and ”
holes are formed on the sufface of the coating film to
permit the expanded air to escape, whereby withstand voltage
and rust preventioh can not be ensured,

(2) The resin powder deposits thick on the outer
surface 3 and the end face 5, but does not sufficiently
deposit on the inner surfaces of the axial hole 2 and the

slot 4, whereby unevenness is seen in the thickness of the

finally formed coating film.

Summary of the Invention

Accordingly, it is an object of the present invention

to provide a method for electrostatic coating a metallic



-4-" cylindrical body having a substantially cylindrical shape, forned by
Jamnating netal plates, such as a core of a rotor or a stator, by which
no pinholes, etc. is forned on the coating filmand the outer and inner
surfaces can be coated wuniformy. To acconplish the above object,
the present invention provides a nethod for electrostatic coating a
nmetallic cylindrical body having a substantially cylindrical shape forned
by Iam nating netal plates, which conprisgs.a first coating step of
inserting a supporting rod into an axial hole of the netallic cylindrical
body, maki ngeyhéndnppaltbody havingua subahanhhellyucyiindoicahbeshapeal hol e
along the axial direction to support the netallic cylindrical body, and
el ectrost at i faringdabyatanhgatingsnetpdbngdates, asuohf aged gprenhefndt BPEPE
cylindrical body while placing the netallic cylindrical body at the upper
portion of tRE Bl 8tat9sd BEdWhigh RAcPiBBPhSPonEEF - ahl ?Bfﬁ?anantﬁge
metallic cylindrical ,bodg, fol]l owed by f sLon-bondigg of the gttachﬁdd
resin powdeFOByiREafing #Bdi b ﬁ]ﬁuEGEtPﬂé tPPAY SHHETECEBCERB PBoSPRRGYstep
of coating a cold-setting type resin conposition on an uncoated portion of
the inner suPPAEEBEY the nmetallic cylindrical body on which the supporting
rod abuts to formyg Sﬁéé@ﬁﬂi%h'ﬂhe ab?veAB §é9£ngtﬁ8 %Essgﬁgs ﬁ&ention

ere e I C

invention, when the ctrostatic coating Is nafle on net a
cylindrical provides a method for electrostatic coating a metallic

cylindrical body having a substantially cylindrical shape
formed by laminating metal plates, which comprises a first
coating step of inserting a supporting rod into an axial
' hdle of the metallic cylindrical body, making the suﬁporting

rod abut on an-inner surface of the axial hole along the
axial direction  -to support the metallic cylindrical body,
and electroStaticallj attaching.a resin powder to a surface
of the metallic cylindrical body while placing the metallic
cylindrical body at the upper portion of the fluidized bed
for the resin powder and rotating the metallic éylindrical
body, followed by fusion-bonding of:the attached resin
powder by heating to form a coating f£ilm, and a second
coating step of coating a'cold-éetting type resin
composition on an uncoated portion of the inner surface of
the metallic cylindridal body'on which the supporting rod
abuts to form a coating film.

According to_the present invention, when the

electrostatic coating is made on the metallic cylindrical



-5-"body in the first coating step, by rotatinng the netallic cylindrical
body, the resin powder can be attached wuniformy. Further, since no resin
powder attaches to a portion of the inner surface of the netallic
cylindrical body on which the supporting rod abuts, when the stuck resin
powder is fusion-bonded by heating for the formation of a coating film

t he uncoated portion acts as a passage of the expanded air between the

| am nated pl ates, whereby the formation gf -holes on the surface of the
coating filmcan be prevented. Then, as the second coating step, by
coating a cobpdy éstthegfiyps cestangospepit bynrotatiaquirbeamedtagdici on of
the inner surface of the netallic cylindrical body and curing it at room
t enperat ure €¥lisdrigadohedlg thenregincpawripg FRRMPEaAtEachefned on the
entire surface of the netallic cylindrical body. Brief Description of
the Drawi ngsuniformlyiq Furtheg,f BdRESsBOt FERAR PP¥HCIhEKEAGhES to 2

el ectrostatic _coating_machine used faor the _first enbodi,nent . . of. the

eIectrostatiE?EB&PPngfnﬁﬁﬁoanBFrtﬁBr_PE?eﬁF t ﬁv@ﬁFﬁgﬂ?c ?Yllndﬁﬂﬁélz is a

Cect  onal vi EoA¥n80 RpTRR " cBRckrPrerking tod: phytauchrel [RedsthiR pesin

second e”bOdeEBEr is fusion-bonded by heating for the formation of a

| coating film, the uncoated portion acts as a passage of the

expanded air between the laminated plates, whereby the
formation of holes on the surface of the cbating film can be
prevented.

Then, as the second coating step, by coating a colt-
setting type resin éomposition on the uncoated portion of
the inner surface of the metallic cylindrical body and
curing it at room temperature to form a coating film, a

coating film can be formed on the entire surface of the

metallic cylindrical body.

Brief Description of the Drawings

Fig. 1 is a front sectional view showing an

electrostatic coating machine used for the first embodiment
of the electrostatic coating method of the present-
invention.
Fig. 2 is a perépective view of a main part of Fig. 1.
Fig. 3 is a front sectional view showing an

electrostatic coating machine used for the second embodiment



-6- of the electrostatic coating nethod of the present invention.

:Fig. 4 is a viewtaken in the direction of arrows along the X-X |line of
Fig. 3. Fig. 5is a perspective view showing a main part of Fig. 3.
Fig. 6 is a front sectional view showing an electrostatic coating nmachine
used for the third enbodi nent of the electrostatic coating nethod of the
present invention. Fig. 7 is a perspective view show ng the fourth
embodi ment of the electrostatic coating rethod of the present invention.
Fig. 8 is a front sectional view showing an electrostatic -coating nmachine

used for thef idHd crdmsidBdtidicddieim) endtnsd A8f cwyrexpnet hod of  the

present invention. - Fig. 9 is a front sectional view show ng an
el ectrost at iimwesadiicorg. machi ne used for the sixth enbodi ment of the
el ectrostatic coating nethod of the present invention. Fig. 10 is a

di agrammati c expl ahiag.ordy is ew wieonitegkem irexde|dinsction @Rt i ng
step of the electrostatic coating nmethod of the present invention.
Fig. 11 is alang sthgeK-sectinmaaf Bidy 03 a main part

Fig. 5 is a perspective view showing a main part of
Fig. 3.

Fig. 6 is a front sectional view showing an
electrostatic coatiné machine used for the third embodiment
of the electrostatic coating method of the present
invention.

Fig. 7 is a perspective view shéwing the fourth
embodiment of the electrostatic coating method of the
present invention.

Fig. 8 is a front sectional view showing an
electrostatic coating machine used for the fifth embodiment
of the electrostatic coating method of the present
invention.

Fig. 9 is a ffont sectional view showing an
electrostatic coating machine used for the sixth embodiment
of the electrostatic_coating method of the present
invention.

Fig. 10 is a diagrammatic explanatory view showing an
example of the second coating step of the electrostatic
coating method of the present invention.

Fig. 11 is an enlargéd sectional view of a main part



-7- "showing a state in the second coating step of the electrostatic
goating nethod of the present invention, wherein the resin conposition is
coat ed. Fig. 12 is a plane view showi ng an exanple of the second
coating step of the electrostatic coating nethod of the present invention,
wherein the coating is econducted on the cylindrical body having slots on
Its inner surface. Fig. 13 is a perspective view showng a core of a
rotor as an exanple of the netallic cylindrical body formed by |am nating
net al- pl at es. Fig. 14 is a sectional view showing a state where a
col d-setti ng shypeing quistatesiin ithec saicethd cadtd ngretrep ff fdee of a
nmetallic cylindrical body by a conventional nethod. Fig. 15is a
sectional vi @desttanisitgtdcsicand ing method ofd-thet poepentpdnventiidnesin is
coated on the inner surface of the nmetallic cylindrical body having slots
on its i nneWhanefigcdhgy resionvomposidiionetisogoatediescri ption of Preferred

Enbodi nment s Herei nafter, the present invention will be described in
further detail w tKiGef dledde & PLaNe ¥y shovedgdn xample ofadh@nti oned
above, in the elecirostatic coati met hod of the present, i nventiopn, éhe

first coati n@eﬁoélﬂt COGIG LGP Or ey SATHIAFHETHS AR E 1D BGFR2E AT hol e

qf a the present invention, wherein the coaﬁing is conducted on
the cylindrical body having slots on its inner surfaée.

Fig. 13 is é perspective view showing a core of a
rotor as an example of the metallic cylindrical body formed
by laminating metal plates.

Fig. 14 is a sectional view shpwing a state where a
cold~setting type liquid resin is coéted on the inner
surface of a metallic cylindrical body by a conventional
method.

Fig. 15 is a sectional view showing a state where a
cold-setting type liquid resin is coated on the inner

surface of the metallic cylindrical body having slots on its

inner surface by a conventional method.

Description of Preferred Embodiments

Hereinafter, the present invention will be described
in further detail with reference to preferred embodiments.

As mentioned above, in the electrostatic coating
method of the present invention, the first_coating step

comprises inserting a supporting rod into an axial hole of a



-8- nmetallic cylindrical body, nmaking the supporting rod abut on an inner
surface of the axial hole along the axial direction to support the
metallic cylindrical body, and electrostatically attaching a resin powder
to a surface of the netallic cylindrical body while placing the netallic
cylindrical body at the upper portion of the fluidized bed for the resin
powder and rotating the netallic cylindrical body, followed by

f usi on-bondi ng of the attached resin powder by heating to forma coating
film Then, the second coating step conprises coating.a cold-setting type
resin conpaitiaildicoryddndrdeale body,t makivlg tthe isupportinigcedofabuthen
metal lic cylindrical body on which the supporting rod abuts, to forma
coating fil mn inner sfGudacei of ttdet faecigrle fherlee dlomgo dihee xisl digesitdoant

i nvention, in the first coating step, when the netallic cylindrical body

i s support edtoatsupperdpsde petaldicofenliadrriiaaldibosy h@®%k or the resin
powder, ring-like baffle plates are disposed with a predetern ned distance

from the en@lestEossRtinalis AUHACHIAT RILEHD POFACTAt® PhEYEAT Rhnder
e B 0 A5 TR B N SO e el 2P0
(1010 220 Do L0205 e RS AE DY 15U A B
metal [ic cyldnonhGal 299y o kifer Mnd ¥t a¥ TP Wethii% cylindrical
body, followed by fusion—bonding of the attached resin
powder by heating_ﬁo form a coating film. Then, the second
coating step comprises coating a cold-setting type resin
composition on an uncoated portion of the inner surface of
the metallic cyiindrical body on which the supporting rod
abuts, to form a coating film. |

According to the pre?erred embodiment of the present
invention, in the first coating step, when the metallic
cylindrical body is supported at the'upper portion of the
fluidized bed for the resin powder, ring~like baffle plates
are disposed with a predetermined distance from the end face
of the metallic eylindrical body, and the resin powder is
stuck while rotating the metallic cylindrical body.

By disposiqg the baffle platee, with respect to the
resin powder flowing from the fluidized bed, the ones which
flow between the baffle plate and the end face of the
metallic cylindricai body,'attach to the end face of the

metallic cylindrical body, but the ones which flow outside



-9- of the baffle plate, are prevented by the baffle plate from attaching
40 the end face of the netallic cylindrical body. On the other hand, not
only the ones which flow between the baffle plate and the end face of the
metallic cylindrical body, but also the ones which flow outside of the
baffle plate, flowinto the axi-al hole of the netallic cylindrical body
through a central hole of the baffle plate, whereby the anounts of the
resin powder flowi ng into the axialhole can. be re.latively increase.
Further, with respect to the resin powder, the ones which flow between the
baffle pI at ©farithe haf fdel plake ofane eravenyad hyy 1 4helibaffileo@laterfcon
prevented fromscattering by the baffle plate, whereby th%¥ can easily’

enter the i RYRCHMG HO et QQQNﬁﬁfﬁ?ﬁﬂﬂ???&i&QﬁCX1kﬂ Tgal |hedy -
cylindrical body. As .a resulf, the thickness of the re omder attached
to the end foébéé/r}ﬁ qbrh?roﬁ'{ : sqﬂtf éEQ-Yoftht%é"}?e‘-i hich ?"é’éﬁerbofcﬁf’; and

%_B(raf Ita:c“e"ﬁf)et Loz riactiﬁsabﬁc: dh aChedfeB?‘ i %m?@v’ﬁ B o
p:’ Q?SI’ ?’/6§ %?#oc{hﬁﬂrre éthprgl' Eﬁ;féj%’q% rblw OOlﬁSJt%ee oufpptéirm é#fl’h%nt gf t t ﬁe
fluidi :
Wen  he nat T A A Dy s %ﬁiﬁ SRR RIS

metal lic cylpdul igpodftf¥a I&ﬁfﬁnmé% hale Yd¥eraXiglath ] apidubpitide

metallic cylindrical body woul
amounts of the resin powder flowing into the axial hole can
be relatively incréase. Further, wiﬁh respect to the resin
powder, the ones which flow between the baffle plate and the
end face of the metallic cylindrical body, are prevented
from scattering by the baffle plate, whereby they can easily
enter the inside of the each slot from the end face of the
metallic'cylindricgl body. As a result, the thickness of
the resin powder attached to the end face 6r the outer
surface of the metallic cylindrical body, and the thickness
of the resin powder attached to the axial hole or the inner
surface of the slot, can be equalized, whereby the thickness
of the finally obﬁained coating film can be made uniform.

According to the preferred embodiment of the present

invention, at the upper portion of the fluidized bed, a
cover plate having a cross-shaped opening is disposed. When
the metallic cylindrical body 'is supported above the
opening, the metallic cylindrical body is arranged so that

the axial direction of the metallic cylindrical body would



- 10 - extend along one direction of the cross-shaped opening. A part of
the cross-shaped opening extending along the axial direction of the
metallic cylindrical body, has a width narrower than the outer dianeter of
the netallic cylindrical body and a |ength |onger than the distance
between the baffle plates. A part of the cross-shaped openi ng extendi ng
along the direction perpendicular to the axial direction of the netallic
cylindrical body, has a width shorter thamghe axial |ength of-the
nmetallic cylindrical body and a length |onger than the outer dianeter of
the netal lic eytéendratahg bnedydirectionAofotHengrosst+hhapedbopeniényg,. sAnce
the part of the cross-shaped opening along the axial direction of the
metal i c cylipdrtcaf bbeyceaxsendbapedsppgendngt astpnfing appagethet pripdsin
powder flows even outside of the baffle plates, and such resin powder
flows into thdimgetionopt the watakdigl eyéindriaali badypobfst Ar Hagkht he

central hole of the baffle plate mhe[eb¥ t he anpunt of iEe reshn Bomde&
attached to tRBTFAWGF ShpRatBePUERE d4PHMPLRE| QfchRepBetRLLLF; Fyfyndrica

creased, FUpLIS!and AoSehienPTbhgRt LRECLRESas R URRE RBRARAL RN 1,
Lo, ook “HEETS, Bt RSDEE B! 1A' LESbeDipelhefs I Shtbhaing
exanpl e, Fi g. 313ngb¥ndeGq5 £aEL 8Nt PErpERYDERREL I B8 the axial direction of
the metallic cylindrical body, has a width shorter than the
axial length of the metallic cylindrical body and a length
longer than the oﬁter diameter of the metallic cylindrical
body.
According to this embodiment, since the part of the
cfoss-shaped opening élong the axial direc;ion of the
.metallic cylindfical body extends outside of the baffle
plates, the resin powder flows e#en outside of the baffle
plates, and such résin powder flows into the axial hole of
the metallic cylindrical body through the central hole of
~ the baffle pléte, whereby the amount of the resin powder
attached to the inner surface of the axial hole can be
relatively increased. Further, since the part of the cross-
shaped opening along the axial direction of the metallic
'cylindrical body has a width narrower than the outer
diameter of the metallié cylindrical body, when a metallic
cylindrical body having slots at its outer surface as shown

in, for example, Fig. 13, by decreasing the amount of the



resin powder which raises at such an angle that it hardly enter the slots
.of the netallic cylindrical body, and by relatively increasing the anount
of the resin powder which raises at such an angle that it easily enter the
slots of the metallic cylindrical body, thereby further equalizing the
anounts of the resin powders which attach to the outer surface of the
netdallic cylindrical body or the inner surface of the slots. Further,
since the part of the cross- shaped opepjng extending along the direction
perpendicular to the axial direction of the nmetallic cylindrical body, has
t he width shesier powdert whiah aailsesgtalt stichhanmemngllel chadyliitndairddly body
and the length I onger than the outer dianeter of the netallic cylindrical
body, it isendsgi khe tsdotselodt thel medadddss eyiliadaheadt b@IdYt:h@fh%QYn powder
which flows near the end face of the netallic cylindrical body and

further equaleilasiviedyarigaeastingh&hee ameussneds Ferd® Pewdeite WGace of
the metallic cylindrical body. According _to the nost preferred
enbodi ment SRISRS ay susk annpaglieoFhathd treesLve eRHeTn dee SLASIPS s

di sposed above the fluidized bed, .and at the sane tine, suctiqgn _neans are
di sposed at H¥fe MGFRer 1o CHIdRAEITAr PO +stRETEDY: oy Cher ﬁgélaﬂ,é.[z&qu c
cylindrical _body, whereb flow af the resin., .p ris for

suction mearfs:® amount C r%ﬂ?g rt‘*&%??‘“é%&di‘"r‘?e‘ﬁ?’\,@%} Elr %%nﬁ%h?ﬁftlte%\?v of

the resin pudeadoy Je"end! iletdl 1AL ifdrie 100y o @he inner
surface of the slots. Further,'sinée the part of the cross-
shaped opening extending along the direction perpendicular
to the axial direction of the metallic cylindrical body, has
the width shorter-than the axial length of the metallic
cylindrical body and the length longer than the outer
diameter of the metallic cylindric&i body, it is possible to
relatively decrease the amount of the resin powder which
flows near the end face of the metallic cylindrical body and
further equalize the amoﬁnt of £he resin powder attached to
the surface of the metallic cylindricél body.

According to the most preferfed embodiment of the
present invention, the metéllic cylindrical body is disposed
above the fluidized bed, and at the same time, suction means
are disposed at the upper portion and/or the side portion of
the metallic cylindrical body, whereby a flow of thé resin
powder is formed by the suction means.

According to this embodiment, by forming the flow of

"the resin powder by the suction means, it is possible to



- 12 - easily attach the resin powder, to desired portions. Particularly,
in the case where the suction neans are disposed at the upper portion and
the side portion of the netallic cylindrical body, when the suction neans
at the upper portion is actuated, a flow in the upper portion can be
formed, whereby the resin powder can easily enter the slots and it is
possible to make the resin powder attached to the end face further
uniform Further, when the suction neans i3t the side portion is actuated,
a strong flow toward the horizontal direction can be fornmed, whereby the
resin powderegsblyasttackntise trésimxpawdénl o adesibed sporsions.
According to further preferred enbodi nent of the present invention, a
scrapi ng nmenbRarticulapbpedimetie t ase guhere stine ag3ecbion HaeaRs afFec
cylindrical body, and the thickness of the resin powder attached.to the
outer surfacedigposed abttheePpsy ipPeFtion apdythansigerePytbenc8ht FaeI ed.
Even if the above various neans are provided, the anpunt of theFrgﬁén

y

powder att achHagtablipecplindricat Bi vheR RHReSRTELRY | PRYRFC

e SaPL IS i i Sachl oL PNl CRgbeRIo b ThboB,

o g P EEindl, NRGERbE AR 2HE05 BUHRE SR ofh 00 RRe Ene
slots and it is possible to make the resin powder attached
to the end face further ﬁniform, Further, when the suction
means at the side portioﬁ is actuated, a strong flow toward
the horizontal direction can be formed, whereby the resin
powder can easily enter the axial hole and the slots.

According to further preferred embodiment of the
present invention, a scraping'membef is disposed near the
outer surface of the metallic cylindrical body, and the
tﬁickness of the resin powder éttached to the outer surface
of the metal;ic cylindrical body can thereby be controlled.
'Even if thé above various means are provided, the

amount of the resin powder attached to the outer surface of
the metallic cy1indrica1 body tends to increase relatively,
i.e. the resin powder coating film tends to be relatively
thick. Accordingly, by forcedly scraping the excess parts _
of the resin powder attached to the outer' surface by
disposing the scfaping'member, the attached amount of the
resin powder can be equalized.

According to another preferred embodiment of the



According to anot her preferred enbodi nent of. the

= 13 - present invention, in the second step, a cold-setting type liquid
resin conmposition is coated on a part of the inner surface of the netallic
cylindrical body on which the supporting rod abuts and which i s uncoated,
and a gas is blown to the inner surface of the netallic cylindrical body
to extend uniformy the liquid resin conposition attached to the inner
surface of the metallic cylindrical body,ijsnd then the liquid resin
conposition is cured to forma coating film. According to this
embodi nent, byeBeo®i agvengionyoinekhengerpad siepd BeSPAdcERBEING SWPe
uniformy, sag of the  coating and unevenness of the coating filmcan be
prevent ed, Aﬁ&ﬂéﬁyraséBaFPWQOﬁFF#Pﬁaéﬁn§°&t§ﬁ|PBrﬁ1@ﬁF@kﬁ§s§h€aHnB§r

f or ned. According . to still .another pref rred enbodi ne t he
present |nveﬁFFgﬁcelﬂft%Bes@GGﬁ&l&SaFVﬁénggéﬁa t RE¥e PR M h& ﬁﬁ?ndrlcal

oyl i izif’p‘éﬁtaﬁgaﬁﬁngarﬁﬁi AByt37aRd unin R%S%ﬁgogﬁegpeap o BN (s 1o
(11T SUBE, S LB PR A5 SS9 pREo 2 Bp A by e
Lo L 0, SSERRE, QMR e MSRER SRR ket
body. the inner surface of the metallic cylindrical body, and then

the liquid resin composition is cured to form a coating

film..

According to this embodiment, by blowing a gas to

extend the liquid resin composi;ion uniformly, sag of the

coating and_unevénness of the coating'film can be prevented,

‘whereby a coating.film having a uniform thickness can be

formed. _
. According to still another preferred embodiment of the
present invention, in the second coating step, the metallic
cylindrieal body is supported by clamping the both end faces
of the metallic cylindrical body with a pair of jigs each
having an opening which fits to the inner surface of the
metallic cylindrical body, and while rotating the metallic
cylindrical body together with the jigs, the liquid resin
cdmposition is coated on the inner surface of the metallic
cylindricai body and the gas is blown to the inner surface
of the metallic chindrical body. |

Such operation gives the following effects. It is



Such operation gives the following effects. It is

-. 14 - possible to prevent extra attachnent of the coating to the end
faces of the netallic cylindrical body. The jig at the upper side ensures
the filmthickness of the internal edge of the upper end face of the
metallic cylindrical body, and the jig at the | ower side solves, a problem
of liquid reservoir at the lower portion of the inner surface of the
metallic cylindrical body. Further j4it. is preferred to use an
ultraviolet-setting type resin conposition as the liquid resin
conposi ti on, pogsibbe coatptéventléxiawa chetachmentgof yipke resahingnpostheon
on the uncoated part of the inner surface of the netallic cylindrical
body, bl ow t hendafaces oficthe rmedablic cylindibtal begy. onTReelignat the
surface of the netallic cylindrical body to cure the ultraviolet-setting
type resin ceppesiside. ensures e stitimophickness @b HeariRELTRaKeRUSH at

the time of curing the resin, and the resin conpositjopn, cpat on the
i nner sur f aceobf thfcupper| ene £3¢¢ RF i Ehe BILLLR %%ikﬂ?ﬁﬁcaﬁgBﬂaﬁneﬁﬂ§|y

and uniformy. .. Further, the talljc cylindrical body.is.preferably
a core of a_Ehﬁtb%go?tatQ%r%Pﬁﬁra§$§?o§° A3 ?d?r%pf%Wa?g Ligidr i cal
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of applying g a11ic cylindrical body.

Further,.it.is preferred to use an ultraviolet-setting
type .resin composition as the liquid resin composition, and
to coat this ultraviolet-setting type resin composition on
the uncoated part of the inner surface'of the metallic
cylindrical body, blow the gas and then irradiate
ultraviolet rays on the inner surface oflthg'metallic
cylindrical body to cure the ultraviolét-setting type resin
composition.

By such operation, no heating is needed at the time of
curing the resin, and the resin_composition coated on the
inner surface of the metallic cylindricél body can be cured
spontaneously and uniformly.

Further, the metallic cylindrical body is preferably a
core of a stator or a éore of a rotor used for a rotary
electrical apparatus. Since sudh a core is made of a
laminated metal plates and-demanded'to have more complete
insulation and rust prevention, the merit of applying the

method of the present invention is particularly high.



met'hod of the present invention is particularly high.
- 15 - Figs. 1 and 2 show the first enbodinent of the electrostatic
coating nethod of the present invention. Fig. 1 is a front sectional view
showi ng an electrostatic coating machine used for this method. Fig. 2 is a
perspective view of a main part of Fig. 1. : This electrostatic
coating machine has a frame menber 11 having an opening at its upper
portion, a porous plate 13 covering theqzsower portion of the franme nenber,
and a housing 14 di sposed below the porous plate 13. By the frane nenber
11 and the porous Pigée 13and 2|showzele bfilrd® embodimenttdf tkei n powder P
I's supplted and packed, is forned. By the porous plate 13 and the housing
14, a pressuekecerpetatzici ovatchagbeetiddiof f therpregent hinvenbipost i Bhgef
the pressure equalization chanber 15, an air-supplying port 16 for
i ntroduci ng b £¥nprisery %¢¢t¥@n$htﬁl¢ﬂe5@@@SBGrén eyearroatabicchaRbaRg1s
I's provided. To the porous plate 13, a Iurallt¥ of electrodes, 17 are

e

provided to %ﬁ%ﬁ%ﬂep%§¢@|@%rthh%g%?FQ%dstaF%E e é?r?cP??sPﬁcFﬁgergé?W

powder P. netalllﬁ | indrical body CL as the material to be
coat ed (spec?ﬁlﬁfW?ﬁn B?¥%d? afﬁﬂ cbre 1) is disposed at the upper portion
of the fluidized d s axi s, faces oriz ntaII d rted
by a pair of elect Eoﬁ%a£+%s%??5ﬁn?HT%cgh%ea i-he %¥%ﬂ§ m%ﬁgg?

el ectrode Shfitﬁaéfnérgh opening at its upper portion, a porous plate 13
covering the lower portion of. the frame member, an@ a
housing 14 disposed below the porous élate 13. By the frame
member llland the porous plate 13, a fluidized bed 12 on
which the resin powder P is supplied and packed, is formed.
By the porous plate 13 and the housing 14, a pressure
eqdalization chamber 15 is formed. At the side portion of
the pressure équalizatiqn chamber 15, an aif—supplying port
16 for introducing a compressed air AR into the pressure
equaliZation chambef 15 is provided. To the porous plate
13, a plurality of electrodes 17 are provided to apply
positive or negative static electricity to the resin powder
P. |

The metallic cylindricallbody CL as the material to be
coated (specifically, a laminated core 1) is disposed at the
.upper portion of the fluidized bed 12 so that its axis faces
horizontally, and supported by a pair of electrode shafts 18
inserted into the axial hole 2. The electrode shafts 18 are

applied with voltages opposite to the electrodes 17 of the



applied with voltages opposite to the el ectrodes 17 of the

- 16 - porous plate 13, and attached to a rotating body 19 which rotates
by a driving source not shown. The el ectrode shafts 18 linearly abut on
the inner surface of the axial hole 2 of the netallic cylindrical body CL
in the axial direction, and act as the supporting rods of the,present

I nventi on. Further, to control the flow of the resin powder P from
the fluidized bed 12 to the right and Lefijlg end faces 5, 5 of the netallic
cylindrical body CL, baffle plates 20, 21 are d-isposed a little, for
exanpl e, a fporous grketd ridy tdred attpctheddtd o trevatingdwody B whiche
direction of an axial <core C. The baffle plates 20, 21 are forned into a
ring- |ike xokakeshdy y drivirg 2pmxce 210t sshowe. cdfherelegkirede eshafts
tapered hole 20a or 2la, respectively, through which the e]ectrode shaft

18 passes. 18 linegwrly|abut R BiRfinner uriace QR dthRraxkil elend ot

engages with the end face of,  the netallic cyljndrical pody  CL, a ste d
bortion 18b S AIEHGHER YR AT AL RRIELT hbf CBR FAT HLERHY QA pl 284

20, and 2 st opet ety g0 1oc 1 chengads WD ALe Lapsteth ol e 21a of
L S CU LD Y & SLGE SRS Song redh it L
i's  suppliededdpidier Al{a SR Bdd A PUS e tRIJRE dAdi thFE€GRedtaces 5,

'5' of the métallic cylindrical body CL, baffle plates 20, 21
are disgposed a little, for example, a few mm away from the
right and left end faces 5, 5' in the direction of an axial
core C.' The baffle plates 20, 21 are formed into a ring-
like shape having a hole 20b or 21b at the center, and have
a tapered hole 20a or 2la, respectively, through which the
electrode shaft 18 passes.

| The electrode shaft 18 has a stewed portion 18a which
engages with the end face of the metallic cylindrical body
CL, a stepped portioh 18b which engages with the tapered
hole 20a of the bafflé plate 20, and a stepped portion 18c
which engages with the tapered hole 2la of the baffle plate
21. By these stepped portions, the movement of the metallic
cylindrical body CL-and the baffle plates 20, 21 in the
axial direction is controlled.

In the above structure, a compréssed air AR is
supplied from the air-supplying port 16 to the fluidized bed

12 via the porous plate 13 to introduce the compressed air



12 via the porous plate 13 to introduce the conpressed air :
- 17 - AR into the pressure equalization chanber 15 and eject it fromthe
porous plate 13, whereby the resin powder P in the fluidized bed 12 is
fluidized. Further, a rotary 19 is rotated to slowy rotate the netallic
cylindrical body CL together with the el ectrode shafts 18. Under
such conditions, when a predeterni ned voltage is appl i ed bet ween t he

el ectrodes 17 and the el ectrode shafts -187 +he resin powder P is
positively or negatively charged by the el ectrodes 17, and
electrostat|68IP?tﬁtFH@hEaeﬁéurﬁeGQHéﬂaBatéoayphﬁ@bﬁ@aﬂ5béaﬁ efecs Vi ch
opposite voltage is is case, the resin powder P
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right or |efgppniefiap8tieen the electrodes 17 and the electrode shafts
18, the resin powder P is positively or negatively charged
by the electrodes 17, and electrostatically attached to the
metallic cylindrical body CL to which opposite voltage is
applied.
In this case, the resin powder P rising from the
fluidized bed 12 and fluidizing upward, is classified into
(1) ones which attach to the outer surface 3 of the metallic
cylindrical body CL and the inside of the slots 4, (2) ones
which enter the space between the right or left end face 5
or 5' of the metallic cylindrical body CL and the baffle
plate 20 or 21, and attach to the right or left end face 5
or 5', and (3) ones which enter the axial hole 2 of the
. metallic cylindrical bday CL and attach to the inner surface
thereof.
However, by disposing the baffle plates 20, 21, the
resin powder P flowing outsidé'of the baffle plafé-20 or 21,

is prevented from attaching to the right or left end face 5

or 5' of the metallic cylindrical body CL, whereby the



or 5 of the netallic cylindrical body CL; wher eby t he

-. 18 - amount of the resin powder P.attached to the right or left end
face 5 or 5 becones |ess than that when the baffle plates 20, 21 are not
di sposed. On the other hand, not only the ones which flowinto the

space between the right or left end face 5 or 5 of the netallic
cylindrical body CL and the baffle plate 20 or 21, but also the ones which
flow outside of the baffle plates 20, 21 jignd pass through the hol es 20b. of
the baffle plate 20 or the holes 21b of the baffle plate 21, flowinto the
axi al hol e 2amdunteofietie | Yesiy|ponderaP avugcited thetheyright amol@ftof
the resin powler attached to the right or left end face 5 or 5 does not
decrease so nert facechper ¥’ Wesome lessctharrthahewherftbepbatéieoo, 21
are not di sposed. : Furthernore, a part of the resin powder P which
flows into tPEaEPRcR0bether¥e thRet rdp$Ro%Rdt eft end face 5 or 5 of the
metallic cylindrical body CL and the baffle plate 20 or él if reflected
at the inner surfac®®c¥ne HRERRF (hand: AL OBHY oFhe 10nes (WRHEER T1Y o1 BER
slot 4 fromthe end face side of the talljc.cylindpical b gy L
As a result, 3 ec%ﬂ%%?gﬁeVW??Pt ecﬁ%%ﬂgh%Fei?ﬂg eﬁgfﬁ?égp?ag 52 20° 0% e
not provided, fpgu . ' o) r LR gnpeLsebhepagiabhole
2 and the sldTégﬁl en%§f%ﬁ§2$é§?v%§§§p%%r%ggeFﬁ%n€?£g§ P% %econes possi bl e
to but also the ones which flow outside of the baffle plates
20, 21 and pass through the holes 20b of the baffle plate 20
or the holes 21b of the baffle plate 21, flow into the axial
hole 2 of the metallic cylindrical body CL, whereby the
~ amount of the resin powder attached to the right or left end
face 5 or 5' does not decrease so much as cdmpared with the
case where the baffle plates 20, 21 are not disposed.
Furthermore, a part of the resin powder P which flows
into the space between the right or left end face 5 or 5' of
the metallic cylindrical body CL and the baffle plate 20 or
21, is reflected at the inner surface of the baffle plates
20 or 21, and enter into each slot 4 from the end face side
of the metallic cylindrical body CL.
As a result, as compared with the case where the
baffle plates 20, 21 are not provided, the amounts of the
resin powder P which enter the axial hole 2 and the slots 4
tend to relatively increase, whereby it becomes possible to
attach the resin powder P more unifbrmly to the surface of

the metallic cylindrical body CL.



attach the resin powder P nore uniformy to the surface of the netallic
.cylindrical body CL. : - 19 -

After the resin powder P is thus attached to the surface of the netallic
cylindrical body CL, the netallic cylindrical body CL is detached fromthe
el ectrode shaft 18 or, while supporting the netallic cylindrical body CL .
by the electrode shafts 18, the netallic cylindrical body CL is placed in
a high frequency heating furnace or a_h bl ast drying furnace to heat it
for fusion-bonding of the resin powder to the netallic cylindrical body
CL, forming a cogft8g €hénresin powdnCP isethesahttachedi tdrtbel body CL
I s supported by the electrode shaft 18 inserted into the axial hole 2, the
resin powdegsuPfdeesofothatmetallicacpbihdniical bbdyagLal thaometalliccont act
with the el ectrode shaft 18. At the tinme of heating, the air between the

| ani nat ed | cphiptiaieali bodexprnileddetadhédr irobubheeelestrprde sheftHdfever,
in the present invention, the expanded air is pernitted to _escape fhom
the portionore white suppestingptheecwePadbdiée aplindrigep, beA¥, ebyP¥nthe
formation of pin holes in the coating filmcan_be EneVﬁnéea. E rther, at
the portioneheehrafechhathe iBectheoBetRAfLC18YLLNARICRAt BREY bl 3R which a
coating filmis not fornped, a cold-seéting type _resin suchhgg Rt
ul travi ol et Pdacefngnt $pBieRsfRegeeRtY: BRAEABIC HPERACRN-F eBy "“toat Mg fi | ns

can be fOrnggygxgrfh?gaggtLE?hgggfggefgﬁtQgg&on-bonding of the resin
powder P to the metallic cylindrical body CL, forming a
coating film.

Since the metallic cylindrical body CL is supported by
the electrode shaft 18 inserted into the axial hole 2, the
resin powder P does not attach to a portion of the axial
hole 2 in contact with the electrode shaft 18. At the time
of héating, the air between the laminated iron plates is '
expanded, and forms bubbles to flow out. However, in the
present invention, the expanded éir is permitted to escape
from the portion to which the resin powder P does not
attach, whereby the formation of pin holes in the coatingl
film can be prevented. Further, at the portion with which
the electrode shaft 18 is in contact and on which a coating
film is not formed, a cold-setting type resin such as an
ultraviolet-setting type resin is coated and cured, whereby
coating films can be formed over the entire surface without
causing the problems of pin holes due to the expansion of

the air between the laminated iron plates.



causing the problens of pin holes due to the expansion of the air between
the am nated iron pl ates. : . _ - 20 -

In the present invention, as the resin powder P, for exanple, conventional
ones for powder coating, for exanple, . a polyester type or an epoxy type
may be used. Figs. 3 and 5 show the second enbodi nent of the

el ectrostatic coating nethod of the present invention, wherein Fig. 3 is a
front sectional view showing an electraspgtic coating nachine used for the
second enbodi nent of this nmethod, Fig. 4 is a view taken in the direction
of arrows al ong tIEn Xhé Ipresexit Fmrerd;iomd &8 othed resin pewdeecR j VEOWi ew
showing a main part of Fig. 3. The portions substantially sane as the ones
in the first exanmis meranventeiomal cmesl Hyr tpewdemecoaming) sfendexample,
expl anations will be omtted. In the second enbodi nent as well,
simlarly as apolyestar cippaiiomrmn apexyetype ivay e nadedal body CL is
supported by a pair of electrode shafts 18, and baffle plates 20, 21 are
di sposed in the vi @igsy bfandh rshpn thel seegnd srpedinant of thg the
metallic cylindrical body CL to, introduce the flow of the resin powder P.
Then, the fedIREIASEHESRATARGITRSFIRGNOF ShyRTEFLIE h‘a‘?"%m&bQ& pl ate

i sposed. ThaTRIRI o 1 41 Sen SR Pl Gt il T ect  on of

the electrostatic coating machine used for the second embodiment
of this method, Fig. 4 is a view taken in the direction of
arrows along the X-X line of Fig. 3, and Fig. 5 is a
perspective view showing a main part of Fig. 3. The
portions substantially same as the ones in the first
embodiment, are indicated by the same numerals and their
explanations will be omitted.

In the second embodiment as well, similarly'as the
first embodiment, the metallic cylindrical body CL is
supported by a pair of electrode shafts 18, and baffle
plates 20, 21 are disposed in the vicinity of the right and
left end faces 5, 5' of the metallic cylindrical body CL to
introduce the flow of the resin powder P. |

Then, the feature of the second embodiment resides in
that a cover plaﬁe 31 having an opening portion H of a
cross~shaped form in a plane view, is disposed. The opening
portion H has a part A along the axial direction of the
metallic cylindrical body CL and a_part.B along the

direction perpendicular to the axial direction. With



metallic cylindrical body CL and a.part B al ong the di rection

perpendi cular to the axial direction. Wth

- 21 - respect to the part A along the axial direction, the width W is
smal l er than the outer dianmeter Wof the netallic cylindrical body CL and
the length L1 is longer than the distance LL between the disposed right
and left baffle plates 20, 21. Wth respect to the part B along the
direction perpendicular to the axial diregfion, the width W2 is shorter
than the axial length L of the netallic <cylindrical body CL and the |length
L2 is | onger reapBctheo eHbepadtaneatony/ chet hrimidt directighi ndhecwidbbdy
CL. Accordingly, in the second enbodi nent, since the part A of the
openi ng portwanik efmadleroshashapedohtem dllamgtelﬁeW afi shedmesadildf of the
metallic cylindrical body CL, extends outside of the baffle glates 20, 21,
the resin pow@éanﬁrlbhdmbodyt§LdandfthhelbagtheLéléﬁe%oﬂgerzi 88 &Pl and
such resin powder P flows into the axial hole 2 of the

cylindrical dHiggagecet hlobghwera &gt faSPREPEs right 2?9 8? tt éf%&Ffle

plates 20, 21, whereby the attached amount of the re g ga P to the
i nner sur f ac ®1ateghdOax2al- hUF@théﬁﬁecﬁetPngﬁl99F§ né 28e &€
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shorter than %h%horter than the axial length L of the metallic
cyllndrlcal body CL and the length L2 is longer than the
outer diameter W of the metallic cylindrical body CL.
Accordingly; in the second embodiment, since the part
A of the opening portion H of a cross-shaped form along the
axial direction of the metallic cylindrical body CL, extends
outside of the baffle plates 20, 21, the resin powder P
flows outside of the baffle plates 20, 21 as well and such
resin powder P flows into the axial hole 2 of the metallic
cylindrical body CL through the central holes 20b, 21b -of
the baffle plates 20, 21, whereby the attached amount of the
resin powder P to the inner surface of the axial hole 2 can
be relatively increased.
Further, since the part A of the opening portion H of
a cross-shaped form along the axial direction of the
metallic cylindrical body CL, has a width shorter than the
outer diameter W of the metallic cylindrical body CL, it is
possible'to decrease the amount of thé resin powder rising

at such an angle that the resin powder can hardly enter the



outer dianeter Wof the metallic cylindrical body CL, it is possible to
decrease the anobunt of the resin powder rising at such an angle that the
resin powder can hardly enter the -
22 - slots 4 of the netallic cylindrical body CL (as the resin powder
becones nore distant fromthe center of the netallic cylindrical body CL,
It beconmes difficult to enter the slot 4), and it 'is possible to
relatively increase the anount of ‘the respn.powder rising at such an angle
that the resin powder can easily enter the slots 4 of the netallic
cylindrical IsdeysCd4, ofhashebynettied ldwo el igfdrtiloalr éwidy giwdexs tdwet anstsdd t o
the outer surface 3 and the slots 4 of the netallic cyllndrlcal body CL
can further Powsierabiersmes more ddgrtandr foiam hig fendsge@f tthe metallkia
along the direction perpendicular to the axial direction of the netallic

cylindri cal &Yd-yln@?lcﬁln@é’dﬂn@% dith bgeame ss ihfifdiculin 40 @ntakitde 1ERf h L
of the netalljc [ j ndrlcal bod and the length L2 is |qnger than t
hie &l

outer di anet &) s 1S @ea93 q FElaHivelaodnerease the AAYYRe
Vicinity of | r%ae}ﬁ# 3»??3 é’?isﬁ&xg% Fhsign gt g, engh it Lr”c{a%endn cal
| gﬁgyl g‘_ttgng aces §ta|?'5e%r£q;[ he rret Sﬁkﬁer esS‘LI gﬁé\%%é%%b%%@%%ﬁl%mhgfeh;g[]he
? hteaggggndae &n‘régrr}{é&qa?%? rre\t,\gll*{e]:%béﬁl | ndra?r{qu{tebf U ety powder [T
attached to the outer surface 3 and the slots 4 of the '
metallic cylindrical body CL can further be équalized.
Furthermore, with respect to the part B along the
direction perpendicular to the axial direction of the
metallic cylindrical body CL, since the width W2 is shorter
than the axial length L of the metallic cylindrical body CL
and the length L2 is longer than the oﬁter diameter W of the
metallic dylindrical body CL, it is possible to relatively
decrease the amount of the resin powder P flowing in the
vicinity of the right and left end faces 5, 5' of the
metallic cylindrical body CL to decrease the amount of the
resin powder attached to the right and left end faces 5, 5°
of the metallic cylindrical body CL, whereby the attached
amount of the resin powder P can be entirely equalized.
In the second embodiment, as the metallic-cylindrical
body CL, a laminated core having an outer diameter W of 20.3

mm, an axial length L of 8.8 mm and an inner diameter of the

axial hole 2 of 15 mm, was used for test. It was found that



body CL, a | am nated core having an outer dianeter Wof 20.3 nm an axial
-length L of 8.8 nmand an inner dianeter of the axial hole 2 of 15 mm was
used for test. It was found that - 23
- the coating filmthickness was from25 to 30 [err]mat the axial hole 2,
40 [err]lmat the outer surface 3, from36 to 40 [err]mat the inside of
the slot 4 and 50 [err]mat the right and left enc faces 5, 5', and that
the coating filmthickness at the axialyshele 2 and the inside of the slot
4 to which the resin powder P can hardly attach, can be sufficiently

equal i zed ashe coopaireg il thickmesenwasnfitorl 28ttos3at pwm catihey awetdiod
wherein no baffle plates 20, 21 nor cover plate 31 is disposed.

Fig. 6 is ahdlen?, st Lanat whewatter sprfiaces|pctfimmt 6 dcad i g akchi ne
used for the third enbodinment of the electrostatic coating nethod of the
present irvesitinmidatef puie | vket stbrRrdnI @ aliny afarrhieasight sk Laft one
first and second enbodi nents, are indicated by the same nunerals and their
expl anat i on52G®% |5 bed oni 3rdgthat the goptirgihilm Ehicknesntahsthel |,

Support et BIADAIEET2 AR FaCLAA S8 dthe A 196 bl 5 aeridp tha segin®
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wherein no baffle plates 20, 21 nor cover plate 31 is
disposed.
Fig. 6 is a front sectional view showing an
electrostatic coating machine used for the third embodiment
of the electrostatic coating method of the present
invention. The portions éubstantially éame as the ones in
the first and second embodiments, are indicated by the same
numerals and their explanations will be omitted.
In the.third embodiment as well, similarly~as:the
second embodiment, the metallic cylindrical body CL is
supported by a pair .of electrode shafts 18, baffle plates
20, 21 are disposed in the vicinity of the right and left
end faces 5, 5' of the metallic cylindrical body CL to
introduce the flow of the resin powder P, and a cover plate
31 having an openiqg portion H of a cross-shaped form is
disposed above the fluidized bed 12.
Then, the feature of the third embodiment resides in

that suction means 32, 33 are disposed by which the flow of



di sposed above the fluidized bed 12. : Then, the feature of the third
enbodi nent resides in that -suction neans 32, 33 are di sposed by which the
fl ow of - 24 - the resin powder P
toward the netallic cylindrical body CL- fromthe fluidized bed 12 is
forcedly formed in the desired direction. Suction neans 32 is disposed
above the netallic cylindrical body CL, and another suction neans 33 is

di sposed at one side of the netallic cyliggrical body CL. I'n this

enbodi ment, each of the suction neans 32, 33 is conposed of a suction
cylinder congpet eesia powdeli entpwarpd fhe meeallieeryildndmycale bokyt K&
suction neans 32, 33 is selectively actuated by a change val ve di sposed in
the suctionfepm tder fluidizedAbedr d2ndby fomkedlyh€osmed dm fobensleddred

di sposed above the netallic cylindrical body CL is actuated, a strong flow
is formed stddrgkttiopwar Suctdont meahisuBdi ieddisposed ah@vehéherm§¢@lédﬂder
P tends to enter easily the slot 4 at the lower part of the netallic
cylindrical k¥dyndricaiebesy Che éﬁéuﬁﬂOtBﬁrtﬁécﬁé§an&éﬂée@ Pig&t tached to
the inside of the slot 4 increases, and at the %efIOM/rate of

the resin Qﬁé@PSPdfFGWPﬁﬁ gdge PﬁetPPgWFtéﬂ&lFngEéH&rﬂg d¥5Clst  the
metal lic cylindrical CL is increased, and anmount .qf L esin
powder P att&&h e@ﬁQ%FW§HF'aﬁ&° e t@ﬁdspg%é§n5megns ggdeégeéfed
thereby attac%ﬁ%%sege e%'suc g@%eEyﬁlnﬁe% %ghB E@bﬁht%kQ¢§%ctlon pump
not shown wherein any one of the suction means 32, 33 is
selectively actuated by a change valve disposed in thé
suction cylinder.

Accordingly; when the suction means 32 disposed above
the metallic cylindrical body CL is actuated, a strong flow
is formed straight upward from the fluidized bed 12, and the
resin powder P tends to enter easily the slot 4 at the lower
part of the metallic cylindrical body CL, whereby the amount
of the resin powder P attached to the inside of the slot 4.
increases, and at the same time, the flow rate of the resin
powdér P flowing near the right and left.end faces 5, 5' of
the metallic cylindrical body CL is increased, and the
amount of the resin powder P attached to the right and left
end faces 5, 5' is decreased, thereby attaching the resin
powder P in a uniform thickness. |

Further, when the suction means 33 disposed at the

side portion of the metallic cylindrical body CL is

actuated, the resin powder P rising from the fluidized bed



Further, when the suction means 33 disposed at the side portion of the
metallic cylindrical body CL is actuated, the resin powder P rising from
the fluidized bed : - ' - 25 - 12 flows
toward such a side portion along the axial direction of the netallic
cylindrical body CL, whereby the resin powder P tends to enter the axial
hole 2 and the slot 4 easily, and the anmount of the resin powder P
‘attached to the axial hole 2 and the sLo% 4_can be increased. In this
case, by nmoving the nmetallic cylindrical 8dy CL relative to the fluidized

bed 12 or MOVINEILdMs ARRAHEID RN (DB idOfpdieior WiRing e Bdisp as to nmove
the position of the netallic cylindrical body CL relatively toward the

suction meanii¥hctidn icE RORS indtalllod @yl idir el ©ddp WS fwodretey yehe

Fig. 7 is a perspective view showing an electrostatic coating nmachi ne used
for the fourtdesirbgiwdent Poftamts ta extterstidie el ihmlere hantl dfhe helot
present invention. The portions substantially sane as the ones in the
first to thi4 ceasidoti rand shearamaundi ot dthebyrasion LowdeiRrattached their
explanations will be omtted. The feature of the fourth enbodi ment
resides in tHdie &xis ke Zrends e Flathed aan Peopsredsed. dj Bpddeks near
the outer surface 3 of the netallic cylindrical body CL supported by a
pair of el ectG3tfr MaMying the t%@&%pi%lmf?%ékm%y t’iﬁ]aa-%%‘é%e*cp

]E) loft gxg];rpfle:5yt‘g‘;[(-:‘heftliucicfiezsei({| biesd 1e2npolro¥neoq/'j.inng ttrues oeprtrabnoidr.ilgnepngftal?éj:{ ﬁtoWhg €
cover plate 31 so as to move the position of the metaliic
cylindrical body CL relatively toward the suction means 33,
it is possible to form the above flow éffectively.

Fig. 7 is a perspective view showing an electrostatic
coating machine used for the fourth embodiment of the
electrostatic coéting method of the présent invention. The
portions substantially same as the oneS'iﬁ the first to
third embodiments, are indicated by the same numerals and
their explanations will be omitted. |

The feature of the fourth embodiment resides in ﬁhat a
scraping meaﬁs 34 of the resin powder P.is disposed near the
outer surface 3 of the metallic cylindrical body CL
supportéd by a pair of electrode shafts 18. As the scraping

.means 34, a spatula-shaped plate of a synthetic resin ié'
employed in this embodiment, but it may be, for example, a
roller or a brush. The space T between the scraping means
34 and the outer surface 3 of the metallic cylindrical body

CL may suitably be arranged depending upon the thickness of



rofler or a brush. The space T between the scraping neans 34 and the outer
-surface 3 of the netallic cylindrical body CL may suitably be arranged

dependi ng upon the thickness of _ - 26
- the attached resin powder P, but in general, preferably about a few
times the coating filmthickness to be desired. In this enbodi nent,

when the resin powder Pis attached in an excess thickness on the outer
surface 3 of the netallic cylindrical_bggy.CL, the excess resin powder P
IS scraped by the scraping neans 34, whereby the resin powder P can
usual |y be &heaattéachedamresimr powidsire Pt,hibuitndss gemertals qutederallface 3 of
the metallic cylindrical body CL. In this enmbodinent, the ternmnal end 34a
of the scrapbeyt Redey ¥dimes ithec corddnanifiiim fkdicknesss ko dee defsiried.
baffle plates 20, 21 to adjust the space T between the scraping neans 34
and the outer surfBc&hisop REiFenkl | Wwheaythedresin POwdeIrCP. is
Fig. 8is a fronk aectional,viem/shqmﬁn an electrostatic coating nmachi ne
used for thBYRFER9eABoA NEFCeSS thAskorss: Pos the Oukss: SNEEtaeendd o t he
present inyention..The portians sybstantially_ sane as -the qnes in the
first to.fo%ﬁ?hmgﬁgégﬁﬁe%? }ngFéCPidﬁe e§ly thRe CXERES KEFENAPOVERE heir
expl anati on ] op t . . In the Lifth enbodi nent, as_shown in
Fig. 3, theisﬁgkgﬁpgg_c |%§_rF8§FP%88yREEQ sgéup88F58§¥ég%Fh§Fsﬁps axi al
direction wdidebep! 8hfl (80LLE9Y! Bk! ¥ttaBHelNen’ G ApBRWER i afe thickness

on the outer surface 3 of the metallic cylindrical body CL.

In this embddimént, the terminal end 34a of the scraping

means 34 is in contact with the outer surface of the baffle

plates 20, 21 to adjust the space T between the scraping

means 34 and the outer surface 3 of the metallic cylindrical

body CL.

Fig. 8 is a front sectional view showing an

electrostatic coating machine used for the fifth embodiment

of the electrostatic coating method of the present

invention. The portions substantially same as the ones in.

the first to fourth embodiments, are indicated by the same

numerals and their explanations will be omitted.

In the fifth embodiment, as shown in Fig. 3, the

metallic cylindrical body CL is supported so that iEs axial

direction would be laid horizontally, and the resin powder P

is attached in the same manner as in the above-mentioned

embodiments, and then as shown in Fig. 8, the supporting

angle is changed so that the axial direction of the metallic



Is attached in the sane manner as in the above-nentioned enbodinents, and
then as shown in Fig. 8, the supporting angle is changed so that the axial
direction of the netallic : - 27 -
cylindrical body CL would be vertical. Nanely, when the nmetallic
cylindrical -body CL is supported so that its axial direction would be
vertical, the resin powder P rising fromthe fluidized bed 12 can easily
enter the axial hole 2 and the slot 4 of j3pe_netallic cylindrical body CL,
whereby the coating filmthickness of the axial hole 2 and the slot 4 can
be made thickgrlindrical body. C& woul? dleowetttdcsilxt h enbodi nent of the

el ectrostatic coating nethod of the present invention. Fig. 9 is a front
sectional view shoWamglin whest thet metalddst cyd insadisiade besyd Clod st hi s

met hod. Fig. 10 is a diagramrmatic explanatory view showi ng the second

coating stepSYPPORted get kdat fit§. axials dixesiHigngw@euds: oo Var tiicas rofthe
T Pan s Ll st B e aicre e RR BiRdoa b2l 3 S0 el e
ot Lo, PRIy Wt A e M) SRR
CY e BYingPecha RORTRACT kB S,R0RER e SUBREISRLR o )
XYEE gegfg;;g %p%??ﬁ%ﬁh%gg'gf%¥hg%ﬂh'%ﬁbtdeEaGLbe'h%deo%%i%@%rﬂace engages
' Figs. 9 to 12 show the sixth embodiment of the
electrostatic coating method of the present invention. Fig.
9 is a front sectional view showing an electrostatic coating
machine used for this method. Fig. 10 is a diagrammatic
explanatory view showing the second ceating step of this
“method. Fig. 11 is an enlarged sectional view of a main
part showing the State.where the resin compositien is coated
in the second coating step. The portions substantially same
as the ones in the first to fifth embodiments, are indicated
by the same numerals and their explanations will be omitﬁed.
In the sixth embodiment, the metallic cylindrical body
CL as the material to be coated is supported by an electrode
shaft 18 which fits to the inner surface of the axial hole
2. With respect to the metallic cylindrical body CL, its
one end face engages with a stepped portion 18d of the
electrode shaft 18 and another end face is pressed by a cap
22 and fixed to the electrode shaft 18. In this embodiment,

the axial hole of the metallic cylindrical body CL is



el ectrode shaft 18 and another end face is pressed by a cap 22 and fixed
-to the electrode shaft 18. In this enbodi nent, the axial hole of the
metallic cylindrical body CL is - 28-
covered with the el ectrode shaft 18 and the cap 22 and the resin powder
thereby hardly enter thereinto, whereby no baffle plates |ike the above
enbodi nents i s needed. Then, the resin powler P is attached thereto
while rotating.the netallic cylindrical,body as described above, and at
this time, a scraping neans of the resin powder may be di sposed near the

outer surfagevetedhwight 8héi 61e6¥kboadr shaktbedyahll theseappe2eyadsEheesin
powder P attached to the outer surface of the netallic cylindrical body

CL, wherebyeshr pesderpthdeeby hardhyapptepr thbeelihtoknehereby nsual |y
attached to the outer surface of the netallic cylindrical body CL. After
the resin pbaféiePpistest atkedtheoabbvesembadémefitshésmaeeldede cylindrical
body. CL as above, the netallic cylindrical body CL is detached fromthe

el ectrode shaft 1Bhem, whe| sesippbevdey Phisnathhrhed theratei whilBody CL
by the electrode, shaft 18, the netallic _cylindrical body CL is placed in a
hi gh frequeﬁ%?ahéﬁﬂlhﬁe mﬁFﬁééécO?YblﬁéFlﬁﬁésPOGYyPﬁgdﬁﬁFﬁ&PGdaﬁ ONeat ed

f f - f_th wd th t f
Then, the <8R9nd c€§%$n51@$eL§3#$r3§én5298ﬁp§£§9yFﬁgr?%? nipgydeg Hay

col d-set t i nget ypgo bl gyl oLESL o cOBRsi LL0RaLS o§02hEIn8lad1Ra L ON cne

I nner surfacé 0O
cylindrical body CL to scrape excess resin powder P attached

to the outer surface of the_metallic cylindrical body CL,
whereby the resin powder P in an appropriate thickness is
usually attached to the outer surface.of the metallic
cylindrical body CL. After the resin bowder P is attached
to the surface of the metallic cylindrical body. CL as above,
the metallic cylindrical body CL is detached from the
electrode shaft 18 or, while supporting the metallic
cylindrical body CL by the electrode shaft 18, the metallic
cylindrical body CL is placed in a high fréquency heating
furnace or a hot blast drying furnace and heated for fusion-
bonding of the resin poﬁder, ﬁhereby forming a coating film.
' Then, the second coating step will be described. 1In
this step, a cold-setting‘type ligquid resin composition is
coated on a part on the inner surface of the axial hole on
whith the supporting rod abut in the above first coating
step ahd which ig uncoated.

At this time, as shown in Fig. 14, when the viscosity



whi ch the supporting rod abut in the above first coating step and which is
.uncoat ed. At this time, as shown in Fig. 14, when the viscosity

- 29 - of the cold-setting type liquid resin conposition 42 is |low, the
filmthickness atthe internal edge portion 47 of the upper end face of the
metallic cylindrical body CL may sonetines be thin or a liquid may
sonetines retain at the |ower portion of the inner surface. Further, when
the viscosity is contrarily high, as _shgwm in Fig. 15, when a groove 51,
etc. is formed on the inner surface of the netallic cylindrical body CL,

the groove aaytﬁ@neéidEéeegin@Iuggedli%@mebgs.miéompnsmaibng4zams nbowpe
made. Accordingly, as shown in Fig. 10(a), the both end faces of
the netal | i gneyEindr thdtkhedy &tthe htebnal cedgengortidom 43 ©§ thened at
the part other than the inner surface of the axial hole in the above first
coati ng st epppareend| fapedofinthe upeval bilicbgyhipdrical body dlamaWd 41b each
havi ng an opening portion which fits to the inner surface of the netallic
cyl i ndri cal sbmepimes bedthin| errat higngdimay sematimescyetadri 8kl thedy cL
with the jigs, a nozzle 40 for supplying a coating material is_inserted
into the axleweRopertaentn hhealnRercynrfiacecal Fueupery ARl then a
cold-setting, type liquid resin_conﬁosition, #n this smbod&genth an

ul travi ol et V48EPPhEYt ¥BeCPPEERILLIESIRIRonBBSPRPER 23, Fi ¢ Whell a

groove 51, etc. is formed on the inner surface of the
metallic cylindriéal body CL, the groove may sometimes be
plugged, Whereby uniform coating can not be ﬁade.

Accordingly, as shown in Fig. 10(a), the both end
faces of the metallic cylindrical body CL on which a coating
film 43 is formed at the part other than the inner surface
of the axial hole in the above first coating step, are
clamped and supported.by a pair of jigs 4la and 41b each
having an opening portion which fits to the inner surface of
the metallic cylindrical body CL, and while rotating the
metallic cylindrical body CL with the jigs, a nozzle 40 for
sﬁpplying a coating material is inserted into the axial hole
of the metallic cylindrical ony CL, apd then a'qold-setting
type liquid resin composition, in this embodiment, an
ultraviolét-setting type liquid resin composition 42, is
coated on its inner surface. Here, the nozzie 40 for
supplying a coating material may be rotated while keeping
the metallic cylindrical body CL fixed.

Then, as shown in Fig. 10(b), a gas such as air or



coated on its inner surface. Here, the nozzle 40 for supplying a coating
material may be rotated while keeping the netallic cylindrical body CL
fixed. Then, as shown in Fig. 10(b), a gas such as air or

- 30 - nitrogen, is blown to the inner surface of the netallic cylindrical

body CL fromthe gas-supplying nozzle 44, to extend uniformy the

-ultraviolet-setting type liquid resin conposition 42 on the inner surface.
At this tinme, by clanping and supportin 6h§ metallic cylindrical body CL
with a pair of jigs 4la and 41b each "haVving an opening portion which fits

to the innenisvobeng 96 blbennebathkCifinbingdhireabebody thk mbtalldipossible
to prevent excess attachnment of the liquid resin conposition 42 to the

end face ofcybéndetaalibody! cndeienl th@dgag-saﬁpi?ﬁm? hBzzlbeg44}1coFurt her,
by disposing the jig 4la at the upper portion, the filmthickness of the
i nternal edgwtendtunhfdimlpfthéeulppaviebdtiseetdhgt Bgpaelabhia egkindrical
body CL can be secured, and the jig 41lb disposed at the lower portion - -
bri ngs aboutoBpeflibhorfé2contbhhe ihreprsvrfavef the |iquid reservoir at
the | ower inner surface of the netallic cylindrical body CL can be sol ved.
Further, by bl owifAf Bhyastime; hbyi ahanpingfand suppactingt thei wetqliadri cal
body CL fronlihe gas-iuﬁgéyin npzzle 44, as shown in Fig. 12, even if the
groove 51, ¥ indgical, ohbtWethnRePaitrPhcaigr #ha ARHatlbceaghi ndrical
body having an opening portion which fits to the inner surface of
the metallic cylindrical body CL, it is'possible to prevent
excess attachment of the liquid resin composition 42 to the
end face of the metallic cylindrical body CL as shown in
Fig. 11. Further, by disposing the jig 4la at the upper
portion, the film thickness of the internal edge portion 47
of the upper end face of the metallic cylindrical body CL
“can be secured, and the jig 41b disposed at the lower
portion brings about such an effect that the problem of the
liquid reservoir at the lower inner surface of the metallic
cylindrical body CL can be solved.
| Further, by blowing a gas to the inner surface of the
metallic cylindrical body CL from the gas-supplying nozzle
44, as shown in Fig. 12, even if the groove 51, etc. is
formed on the inner surface of the metallic cylindrical body
CL, the liquid resin composition 42 can be formed in a
uniform thickness. Furthermore, by varying the gas-blowing

pressure, the coating film thickness on the inner surface of

the axial hole can be controlled as well.



'CL, the liquid resin conposition 42 can be fornmed in a uniformthickness.
. Furthernore, by varying the gas-blowing pressure, the coating film

t hi ckness on the inner surface of the axial hole can be controlled as

wel | . - 31 - After coating the
ultraviolet-setting type liquid resin conposition 42 on the inner surface
of the metallic cylindrical body CL as above, as shown in Fig. 10(c),
while supporting the netallic cyIindLigfI_body CL with a supporting
menber 46 and rotating the netallic cylindrical body CL together with the
supporting menbenf4er idoatimierhes witaesr iolldthaattiiald ivypey Liguridcal body
CLisirradiated with ultraviolet rays by an ultraviolet ray applying
devi ce 45 reldy ndeiomposd.tiidne 42 @n dheedimmeromurdiddeom 42z heoateddldic t he

i nner surface of the netallic cylindrical body CL is cured and a coating
film42a okydimdrfioah todyk 0is ascapoveherashyshowrf dnmdtig. 10(c) A¥hile
cold-setting type liquid resin conposition, not only the :

ul travi ol etsupporitiga yuhe medhald icesivd igsinieal ibady & ddddy i®ed above, but

also a solvent-type resin conposition which is dried _and cured gt room
t enper at ur SuPPSIEingawegbars&$ and rotating the metallic cylindrical

body CL together with the supporting member 46, the inner
surface of the metallic cylindrical body CL is irradiated
with ultraﬁiolet rays by an ultraviolet ray applying device
45, -By doing so, the liquid resin composition 42 coated.on
‘the inner surface of the metallic cylindrical body CL is
cured and a coating film 42a of a uniform thickness can
thereby be formed.

As the.cold-setting type liquid resin composition, not
only the ultraviolet-setting type liquid resin composition |
as described above, but also a solvent-type resin |
composition which is dried and cured at room temperature,

etc. may be used.



- 32 - Wiat is clained is: Caim1l. A nethod for electrostatic
coating a nmetallic cylindrical body having a substantially cylindrical
shape fornmed by lamnating netal plates, which conprises a first
coating step of inserting a supporting rod into an axial hole of the
metallic cylindrical body, making the supporting rod abut on an inner
surface of the axial hole along the axial direction to support the
nmetallic cylindrical body, and electrgsggthally attaching a resin powder
to a surface of the netallic cylindrical body while placing the netallic
cylindrical wWhaty 8 dleeimgipeirsportion of the fluidized bed for the resin
powder and rotating the netallic cylindrical body, foll owed by

f usi on- bondi ng of Glesim &t & & et hask i frop edcksrt o thedaitd apatiforanmeakiiag
film and . a second coating step of coating a cold-setting type
resin conpof¥iigHimiraln hadwhawindra isbsdfantial linaylindtigal ghape
metallic cylindrical body on which the supporting rod abuts, followed by
curing. formediihy damifatinidtetadr Riat@s o eumRrips netallic
cylindrical body according to Cdaiml, wherein the netallic cylindrical

body is supported %tf ¥ GRS O RinSRF FiNg @ AUPRRKFHE M resin
poscer, 209 e o M T S B S Bl G PSS °
body, respecéﬂeveéﬁbpoql:%.r{dqeréf%ﬂﬁ@%wea{n ii%mer surface of the axial
hole along the axial direction to support the metallic
cylindrical body, and electrostatically attaching a resin
powder to a surface of the metallic cylindrical body while
placing the metallic cylindrical body at the upper portion
of the fluidized bed for the resin powder and rotating the
metallic cylindrical body, followed by fusion-bonding of the
attached resin powder by heaﬁing to form a coating film, and
a second coating step of coating a cold-setting type
resin composition on an uncoated portion of the inner
surface of the metallic cylindrical body on which the
supporting rod abuts, followed by curing.
Claim 2. The method for electrostatic coating a
metallic cylindrical body according to Claim 1, wherein the
metallic cylindrical body is supported at the upper portion
of the fluidized bed for the resin powder, and at the same
time, ring-like baffle plates are disposed with a
predeterminéd'distance from the end faces of the metallic

cylindrical body[ respectively, and the resin powder is

. C L M § *



- 33 - attached while rotating the netallic cylindrical body. C aim
3. The nethod for electrostatic coating a netallic cylindrical body
according to Caim1, wherein at the upper portion of the fluidized bed, a
cover plate having a cross-shaped opening is disposed, and when the
metallic cylindrical body is supported above the opening, the netallic
cylindrical body is arranged so that the axial direction of the netallic
cylindrical body would extend along one djrection of the cross-shaped
openi ng, wherein a part of the cross-shaped openi ng extending al ong the

axi al  direchteacRbéd! WRiNB! AbtatifY! tREMmEeBR1D9EYcyDanq2ivhdl Boapar r over
than the outer dianmeter of ‘the-netallic cyllndrlcay body and a length

| onger than the dislafwe3betheerethod beifbreptabstatabdcaapany af the
cross-shaped opening extending along the direction perpendicular to the
axi al direchevaldbictbplirtanitat bygdyndecoatiihgdyo Gaaim W, dwwherehaor tier
than the axial length of the netallic cylindrical body and a | ength | onger
t han t he out thediupperepovntioheofnbhel fluidjkeddbedal abodyer plate Bayimg4.
The nmethod for electrostatic coating a_ netallic cylindrical body_according
to Caim1l, aheress-shapedeppeningcysi Adspeardpoandi whenspbsemespdidact he
~fluidized bed,,and at_the sape tinme, suction neans are di sposed, at the
upper portioﬂY%ﬁB¢6%c?%ebgﬁﬂelﬁo?FPBﬁrBthﬂBOHBtEP?i€PeE§P9ndFPEaI body,

whereby a flgg%gilggec§ ihHr98§96£0a§ is arranged so that the axial

direction of the metallic cylindrical body would extend
along one direction of the cross-shaped 0peniﬁg, wherein a
part of the cross-shaped opening extending along the axial
direction of the metallic cylindrical body, has a width
narrower than the outer diameter of the metallic cylindrical
body and a length longer than the distance between the
baffle-plates,.and a part of the cross-shaped opening
extending along fhe direction perpendicular to the axial
direction of the metallic cylindrical body, has a width
shorter than the axial length of the metallic cylindricai
body and a length longer than the outer diameter of the
metallic cylindrical body.

Claim 4. The method for electrostatic.coating a
metallic cylindrical body according td Claim 1, wherein the
metallic“cylindrical body is disposed above the fluidized
bed, and at the same time, suction means are disposed at the
upper portion and/or the side portion of the metallic

cylindrical body, whereby a flow of the resin powder is

A



- 34 - forned by the suction.neans. Claimb5. The method for

el ectrostatic coating a netallic cylindrical body according to Claiml,
wherein a scraping nenber is disposed near the outer surface of the
metallic cylindrical body, and the thickness of the resin powder attached
to the outer surface of the netallic cylindrical body can thereby be
controll ed. Claim6. The nethod for electrostatic coating a
metallic cylindrical body according to Clgim 1, wherein in the second
step, a gas is blown to the inner surface of the netallic cylindrical

body, to ext¢admed by the shetiofumeansesi n conposition attached to the
I nner surface of the netallic cylindrical body, and then the liquid resin

conposition is curedatim 5qr The meahoxng foirl mlectrosta€liai poatifige anet hod for
el ectrostatic coating a netallic cylindrical body according to Caim1,
wherein in me¢adddendyddadimigadt &pdyt hecoeddngi doc Elliaddr ilcaWhegeyin &
supported by-clanping both end faces of the netallic cylindrical body with
a pair of ji §sraainghiembgradsogdspegedninegy ftihesouserhsurface Sfrthee of
the metallic cylindrical , body, .and while rotating the netallic cylindrical
body toget h@etflddct k¥ lingricade bodyui @ndedihe EOAGETRESORTI $hecg8Fdd on
the inner surface of the netalli¢ cylindrical body %%q theagiicis bl own to

the inner suPPHOBTALLRENRE: A0 the PPteRdSUCIACEoQy. the met

cylindrical body can thereby be controlled.

Claim 6. The method for electrostatic coaping a
metallic cylindrical body according to Claim 1, wherein in
the secohd step, a gas is blown to the inner surface of the
‘metallic cylindrical body, to extend uniformly the liquid
resin composition attached to the inner surface of the
metallic cylindrical body, and then the liquid resin
éompositién is cured to form a coating film.

Claim 7. The method for electrostatic coating a
metallic cylindrical body according to Claim 1, wherein in
the second coating step, the metallic cylindrical body is
supported by clamping both end faces of the metallic
cylindrical body with a pair of jigs each having an'openiﬁg
which fits to the inner surface of the metallic cylindrical
body, and while rotating the metallic cylindrical body
togéther with the jigs, the liquid resin composition is
coated on the inner surface of the metallic cylindrical body
and the gas is blown to the inner'surfaée of the metallic

cylindrical body.

;H'!Illlj -



- 35 - Claim8. The nmethod for electrostatic coating a netallic
cylindrical body according to Claim1, wherein in the second coating step,
an ultraviolet-setting type resin conposition is used as the liquid resin
conposition, and the wultraviolet-setting type resin conposition is coated-
on the wuncoated part of the inner surface of the netallic cylindrical
body, the gas is blown and then the inner surface of the netallic
cylindrical body is irradiated with uLtgngoIet rays to cure the
ultraviolet-setting type resin conposition. Claim9. The method for

el ectrostatic coatGlrzging 8 e ImMehd ifod icialcthsBr R dbating £ ai m 1,

wherein the netallic cylindrical body is a core of a stator or a core of

a rotor usedndtallaia aiydrindyierdl ibaly guoomdisg to Claim 1, wherein in
the second coating step, an ultraviolet-setting type resin
composition is used as the liquid resin composition, and the
ultraviolet-setting type resin composition is coated on the
uncoated part of the inner surface of the metallic
cylindrical body, the gas is blown and then phe inner
surface of the metallic cylindrical body is irradiated with
ultraviolet rays to cure the ultraviolet-setting type resin
composition.

Claim 9. The method for electrostatic coating a

metallic cylindricél body accordinglto Claim 1, wherein the

metallic cylindrical body is a core of a stator or a core of

a rotor used for a rotary electrical apparatus.
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