;i je3el WTL. zt 6T7>) DESCRI PTI ON COVPONENT MEMBER FOR ELECTRI C EQUI PVENT,
COVPONENT MEMBER FOR ELECTRO- ACOUSTI C TRANSDUCERS, AND METHOD G: 5
MANUFACTURI NG THE SAME TECHNI CAL FI ELD1The present invention r

surface treatnent mstw i ron-based menbers having excelle MWM ”
resi stance whic for various 10 el ectric equi pnent,
surface-treated and a method of manufacturing them Partfé%ll”arl Y,
the present inventi oreo’ applicable for menbers used in electro-acoustic
transducers for acoustic equi prenPESGRIPTSONa producti on of the

el ectro-acoustic transducers. 15 BACKGROUND ART As an exanpl e of various
electric and el ectronic equi pnent, a | oudspeaker that is a kind of

convent i oNaCOMPONENTMEMBER FORSELEESTRIC EQbHPMENm eOMPONBRT ol | owi ng

with reference to a sectional view shown in Fig . The 1 oudspeaker shown

in Fig. mwﬁlswﬁﬁmmmmsmmsw@ms AWBMBTH@DIOE,
magnet_ 1b, and | ower plate frame 2 bonded to the
magnetq c circuit 1; di aphrmﬁw&mﬁg@%fggﬂ&Ecm | 4 with its outer
peri phery connected to the franme 2 via an edge portion and its inner

periphery inserted in magnetic gap 1 d of the magnetic circuit 1; and
danper 5 with its outer peri pheTECl:miﬁéQ:Lé"dELDthe frame 2 and its inner

eri phery conn ed to the voice 25 co The u | at.e ower plate
DG ¥ v ST Ressant WveNGO EeJABs i acurtage drealhgh TRthOg b iR DRGmeL | &
circuit lmefhbehe hhowgdseR@iRht RBMbS8naresRnco U\Rrﬁfdhoe?{ﬁ%fedﬁs%@lr fhedadlipve, are

made of iron-based tallic materials. Ceneral rame 2, upper plate
la, dfd |eeetricquipment, and sniface- pbalteddnémbetshan&(a matipdsmf mﬁnuﬂasturmg

reventio COr £ os.i o revention whi ch i.s fu r romat.e treated in
P Gor 't o Tt ceaTilar e TS kSt igHeRia iS cAnpicari, it Membest nSed ' 5
Recent |y, el@étr@-'ﬁc@ﬁs‘?fét t&bx?sdﬁ?éi's%?%ohéld &gﬁlgﬁ&h[‘g&dﬁ f&dé‘??@dddﬁoﬁ' &Ptlf'é”d

requested to have high performance re requests m ni aturi zation
and hi gh dactperacowstieltransducers.fi el d of | oudspeakers, and conponents used in
| oudspeakers are also required to have heat resistance. On the other hand,
in the 5 corrosion prevention technol ogy for conventional iron-based

menbeargs zinc plated and chr omaigx ket GHND is a possibility of such
probl ens that the surface of net ‘]t: IS not uﬁormand t hat the adhesion by

an adhesive i s Asanensmple of varicusprledseblapd lnlm:aumac ¢q'|npmdhr,*alloudspbahérr onat e

| ayer itself.on th urface, i s defective and, hesi on, vari es due
to e var Gl B .khmf o ERmeadiop! fkeerecotmioringuee’ wil rdisomaedin e,

probl em tﬂﬂltovdil RT@}Eﬁcé £8ectibsl fieWwSHBM in' Fighgat resistance. For

exanpl e, when t c romat e ayer I's exposed to an-at nosphere of 100C for a
| ong period of Thcninudspﬂker shown o §4g. bt cormprisds rmagrdticrgrauit bempnsmgpl at ed

sur f e and af ectin orro on si st ang Recent | venti on
sol u T41E ity g iy 5 eraNale o argsmit old udipe o rled
wher ei 1 %t fh%%hgﬂet?col:ﬂ&ﬁlﬁ”i (‘cﬂgﬁt n"g cpghélageg% Widd €8il TbvxﬂloﬁPQ}ﬁM and

Co compound 1s uSed for the’tr nown that the netall
menber s hpariphgry conoeited to ébé Staamc @ eguans atlga portiort hnd 1tsbi1mcnqadr1phelgfhr onat e
treat ment. can (f)e obt ai ned bidtogghabove treatin e lnventor of the

present i MSEHR] BHMARIENG 83, GQMagaei¢ CHFulégnén‘;ga’égPﬁg iR S OUffat ¢ he
e ot S sl MRS SAED By I, O SAESEEIND bt
coil 4.
The upper plate 1a, lower plate 1c, and frame 2 bonded to the magnetic
circuit 1, which form the magnetic circuit 1 of the loudspeaker having a
configuration as described above, are made of iron-based metallic materials.
Generally, the frame 2, upper plate 1a, and lower plate 1c are zinc plated for the
30 purpose of rust prevention (corrosion prevention), which is further chromate-

treated in order to enhance the rust prevention (corrosion prevention) effect.



on conponent nenbers of electro-acoustic transducers, and that highly
reliable electro-acoustic transducers can be manufactured. In order to
address the conventional problens, purposes of the present 25 invention are
to provide nenbers for electric and el ectronic equi pnent and nenbers for

el ectro-acoustic transducers which are excellent in heat resistance and
have excel |l ent bonding strength, and to provide a nethod of nmanufacturing
them 30 DI SCLOSURE OF THE | NVENTI ON The present invention relates to a
component rrerrbeRedemly,elaecam elcctncB equipmeEndris increasiggly seducad eint sigetandnt

o b nontieansed oS had gh, prrtarfinc] Hte Sre Fedifslnter Sipifulbefinn B¢ 4
a prot ectmgﬁ bﬁgﬁg Ci&@ﬂﬁﬁh QRe afigkl fo’f%ﬁsgm&@uraBaC%oﬁ{g%ﬁ&ﬁ@nhsé@yﬁr

Further, tHRe surface treatnent |ayer includes at |east one of al um num
titani umlodspedkemstmat alssreguired & have beatpesistance.AcOurtlie ngharhandeimthev e

f t d tall for,elect
caui pient CoIFRFiarpressaBeR deBaglaed; Br EpaHGURRaF Lonthased ARbesh el BAlcheat
reSi Stancg EEAERCaRR SASEAD o BMIRNCS! S SRS ThPRRApAS! grenot P

and to provi eir nmanGfacturin F DE CRI PTI THE
DRAW NGS thietal id not uaifermtdminthiat vheeadidsiom by meadipisiteeis mot e&mght i # ispart of

| d t f th I
D 0cess. (PORARINhecaRto e AnES O At beomalENehtself B dos Sitace§ defecsiveden
i nventi onyy, fiafy ﬁxe’ ifdh%s nARTies a0 4 ﬁ‘ﬁﬁﬂ 'tH"x@En ]RSO chidtndtE ‘?z?fe?t
elb 08 { me

preferre a convention a pro respect to a ‘bondi ng
strend h ’Bheraaeralsma Lgapb]lenpt}alt ghachromatedayeaf 1tself mj;iecplemkheat resigtande.i s a

graph sho a bet ween the present inventi n an
convent i %‘l‘gﬁﬂﬁé ‘F}EQB’@@(EF Téglos%‘h?l‘é‘éosi’ Fi.0 1&%(‘:}%&“ onal

éL%E“E@eEE&EE%"&?E&? L&Eﬁ%ﬁ%ﬁ&ﬂ%}@ D RTAIAEIn 1R 150 BRR] surles e O
i nvent i onaffédtingfthe demosioheekistandéche following with reference to Fig. 1 to

Fig. 4 using a Joudspeaker, that s one,of a ousti ¢ transduycers . an
exanple. In Fi e given
f Recenily: B it proeaen mirenting macthod dpr Zhetallic

same qg
cect ional PETEErO MR RpSscd Whdr ol ?ﬁ%ﬁ%?%?@?lgbf%%ﬂ hi ol it B
present icompéuml).andi Qo ompownd i asek ol the trbatniens.holti rsgkxmvssmlrthacﬂle

treatment pr cess in the present inventjon. ph showing a
conpari sof® BCW ﬁﬁ%‘ngré%ré%m‘i' feeistanss f‘é}\’d"*’iﬁg Hi tg QBF“% ®Yr espect

to the bo&ﬁbﬂﬁté&é@ﬂ&b?c&?ﬁ%ﬁﬁlﬁ’é& l’épﬂl%r bBYvEtRafif gn{@?ﬂ&?t kept under

several environnen ow ng a conpari son between the

present inventiThe amwbmmn of the tprmwhh 1m\&f.1|uentha\@ Foamdli, rag astremllgbfl somger each
heat test condition, 5. The |fferenﬁ1e?u?f§hween the rese ptef erred

enbodilrerfXPEHENGNte thati the bapdingsstcag 64 TERBIATEA Ao BENaSEihE SOOI ¢ he
metal | ¢ fRAPHcS of thE nithbéi® miFbatipgoved by performing the surface treatment

on component members of electro-acoustic transducers, and that highly reliable

electro-acoustic transducers can be manufactured.
In order to address the conventional problems, purposes of the present
25 invention are to provide members for electric and electronic equipment and
members for electro-acoustic transducers which are excellent in heat resistance
and have excellent bonding strength, and to provide a method of manufacturing

them.

30 DISCLOSURE OF THE INVENTION

The present invention relates to a component member for electric



to the surface treatnent of the present invention will be described in the
followwng. In Fig. 1, a surface of upper plate la, which is mde of a base
menber 1h made of iron or its alloy an@ having zinc plated surface le
formed thereon, is 10 further covered with surface treatnent layer if and
al so protective layer 1g. The surface treatnent process will be described
inthe followwng with reference to Fig. 2. In the process shown in Fig. 2,
the present invention is identical with prior art up to washing process No.
10 after esuipmenthaving a sarface treaimentlyar compusingmoelloidad sidicd formedanant i onal
chromate treatnent, surface treatnent 1s petfor on the zinc plated
U { ace ATAgE Sh g alisrme isPEuaos rlof P R ELa R o oich By ani ¢
surface timeriREd b prétective MHEP Forntcnsh StdubthcOlof 4R @A trédthica laydeyi Ng
process 12', formng process”(finishing) 13" of protective layer Ig, and
dryi ng prbButes, the' surb@eTineatment tayar sncludes aboleasthene of aheinum aitapiwm,and its
treating nethqd.in the present invention will be described. in. the. .
fol Lo naEdreRbadtes Mgt hlEPrpenSHE. sAFording oo therdive satiguation, it i
wat er basgghisRe" o MR H%nﬁi&é FhAdlectit | &pififeRPhfd fOFRAE&RS- and
further containing colloidal oxides such as alum and the like. Dfferent
ki nds of aueusti¢ i tcarfd8ucarspshatnhsve exiceBentt heatniresstamat, cexrellentc anrdosiohur t her
added to the dispersion.to inprove the corrqsjon resistiance of_ the, coating.
These motsPEIAnGE Pt egolsPt SHORdE sirepgfiands i BroyideInelE BROHEREREde whon
added int eﬂ{@,g. wat er based di spersion in the formof netal al koxide, and
ydr

react wt oxyl group of silica surface in the dispersion or they are
absori®ed to the silica surface. Also, when these nmetals 30 are added in a
state of nmetallic salt al L i formmnetal oxide by a
heat treatnment after tﬁ’l@f %ﬁ?ﬁﬁ&ﬁ%@ﬁ% ng a coating |ayer
5 having excel Iggt pdhesisettidrl (IEwPaE S ipBEl Plate andedsehdill Pt SOUCE,
titaniumtet racﬁ or]i ge resgc%s Wi tﬁwm)lfst urgﬁlén%g? F’ aﬂd producgs tﬁjaani um
di oxi de, lohdsprfakerin orte émballimienabf thetpresent irsweabibs. ti t ani um sul fate or
titani um al koxiﬁle. Furt her, Zhnce sulfate ion ig hard to evaporate _at |ow
tenperat ures, (i¥18 & i8@sPIoseiselloy charlshowipg asyrface drqatragnt pepcess ihthem
al koxigde i b each other in the dispersion beforehand. As coll oi dal
Si Ii)égfj %’?géﬁéﬂn%ﬁdﬁé product named SNOATEX supplied by N ssan Cheni cal
Co., Ltd. can HeiguSes. a Qraph sbbwinglal camparisoni betsieppl the presentigireferred
wator 10 GMOYBRERE A, o COBYGRRTA REPTHAN I BRGCH 10 b J00HINE SHRESHost and
stabili tybéﬁve&ﬁ‘ﬁn%gé&oblﬁte “F‘WIHQ@‘“ df 1808§Jeak&, | MProve the characteristic

g layer, a produtt wth a

of dried coatin m na added into the coll oi dal
silica is al so Biga#lisblgeaphrsteowingiaccomiparsendictweers thesprasdny isvealtioniandd under
an acjdic state usin drochl ori c a(i{eggr but, the hydrochloric acid

evapdat e& Coppentignalyrodactvith respactits CFIANGE: process after the surface
treatment and S shft it i a&hf fgdof lat cdriventisRal
possible to inpr \'/g gh%%fgﬁgﬁactﬂgwgfa%@%g%%e cogl?ﬁg&\dgygrc yeac}di?]g et hyl
si | i cat e loadspeakenl! | oi dal di spersion or by adding reactive silane conpound
such as trinmethoxyl nethyl silane to react with hydroxyl group of silica 20
surface. Adding ethyl silicate increases a toughness of the coating |ayer,
and surface treat FEYCREVEION OPTHIEPREFERRED EMBOBIMENTSen an obj ect
to be surface treated is subjected to stresses such as bending nay be

obt ai2%ed. Al so, Atgrefeantdi ¢rnbodiaedt o€ flwt presentf invemtian will bieldeseribbeshpothed can

i ncrease sol.id cantent in the treatin i spersion, and i ngroves th

t oughnes stoblowing ff ?ﬁ&qcﬁy@rﬁgz 4 & thg s‘ﬁ Pﬁ‘glgea ﬂ?%pﬁ%jﬁf,nﬂ@? % é]’,netﬁe
object to : nSc | r 18t ord 1 RAFiNG. dimPoRd ds
treating %‘?’?B{éé g@gﬁdﬁdgﬁé&g.g@e%ﬁ?gj ?’he ogfgéctﬁf‘o gge’lgé egt eﬁ!@gﬁ{some by
dryi ng ( hthatpriorasttaregiven same feferdngd mgnerats; and the deseriptizn ésemitted.

Fig. 1 is a sectional view of an upper plate in one preferred embodiment of
30 the present invention. Fig. 2 is a process flow chart showing a surface treatment

process in the present invention. Fig. 3 is a graph showing a comparison between



anount of the treating dispersion sticks to the object to be treated, it
may cause whitening of the surface of surface treatnent |ayer 1f. It nust
be noted that such 30 whitening makes 4t difficult to obtain sufficient
corrosion resistance. A rotational treatnent nmethod using a centrifugal
force to renove excessive dispersion is 6 appropriate for

mass- production. The drying tenperature is preferable to be in a range
between 80C and 250C. If the drying tenperature is too |ow, sufficient
coati ng cthampaeseat inventien and thst priver arbmihﬁ@apecatmthefbandmg ﬁm@thbatv@em

hi gher, long tine for 00| is,n esulting . in r. produt|V|ty
A oxcel | Sh PRt Pl and Basted st WGAeC Sevetal ERViLtaE "Figed iR BBt i ne
when the g{owlﬁg &fmllﬁ‘drif’sbﬁrtf‘cﬂvécrm reféitdnvémideat pfiof B Wikl fespesper at ure
treatment, nitric acid nay be added to the treating dispersion {o perform

oxi dat i orborsting steengtFundémngachfheahtesseorfditéan.t r eat ment layer 1f is fol | oned
by f hi 1Q.tr t t he .t t d df
o1, BT Lnkd Sl el el RSB S e BRI b oo

di spersi oR. reiahngfto %éﬁxr@i&f@é&ﬁbﬁt 6PtRAfeRllc hiendekd! Phd PSrtfonGlatin
di spersion and to imredi ately process finishing treatnment” w t hout drying

bef or e t hio the suﬁanmtgcatmeat ofethc present nveption avidl hmrdnSembﬂﬂnmhbcfdllwmg a
product naned Indust Ltd. used

TAS ESC 1 l'ied
for the surfacﬁllet 18at n@ AWt a%?n X IP%SE.%]W “t'}y’ﬁem ata?ggsedp@ﬂg?céﬁbn type
METAS 99 jn8d&'989ré5 of & EH%%HH% Binc Ela?ed?’sﬁ’l‘f ch lﬂ foflnSd MerkHR, {sesul ts

of the conparison between the presert I nvention an e prior art wth
respd@ tfurthee ciroared Mgthsstmﬁmgtttea(mcntﬂamnlf ang adsceprosextive dayindigt 30 cnR)

bet ween the nagpet and the er Iat | n. Fig
resi stance is ?@b“r gﬁ?ee&reﬂgmgﬂggﬁ?&f’%gw %&FW }h"‘lf’e’rn gif‘o%‘ﬁgg?'gnﬁe}é’btﬁ‘ng in
an at nosphesen@ tol38C,; (2) cold resistance is represented by a bonding

strength after 240 hour keeping in an atnosphere of - 40C for ; (3)
hum dity resistlarthe pirecasephmnrim &ig. 12y the preseitrigventicanigtiderdicabwithQfridrour 25

keepi ng i n, an at nosphere ofll\gq51 5%, 4) heat shock test is
represent%‘&“ﬁ;}(’&'aﬁ i gCs %@%@F@@}C@% cycl es of heat shock, each
cycl g ncl udes greqpi zﬂes‘%ﬁﬁ ifoftion) 1?1&_&:3(1 8%5 E%ﬁlt@hﬁféﬁd dir@%}tﬁ{e%t aft er

one hour keeping in at nosphere’ o ang€s of

t he bondi awgfatriesagimentiis perforaed oy ther zineaplated swﬁacet]mamluémg vodtingr egar d
to the upper pl te la surfac nﬁ ajed by the thod of t ﬁfent

pr ef er r edPTOREFJ(SYERCe dFRatpgat IRATEZARiS ?Hr 3Ge tggtment, aXﬁSp mainlye la

bei ng bon&ﬁghsttﬁgt&g?ofllg%?glhw c?}r?]‘% i&%@éés”ﬂl’?fﬂ?ﬂhﬁ%?f&e 1rng O?Q)gw’ dfeepi ng

in an at nosphe eeping In an nosp 00C, and
one hour petqutivg layerdg, andrdsphg peocess 240C, respectively. In Fig. 4, graph

erbo Wﬁt " et ol Boc s the Syt b P RO e bt ¢ ne
prior art &Il éﬂﬁﬂrﬁﬂfbéﬂ%lbg&ﬂﬁﬁ%lléwhﬂg.ﬁ9- 3 and Fig. 4, it has

been conf at the bonding strength obtained in the sanples of the
present pr ef er r'Eie erdteriialnesed insths ugmeface rtreatmehtaproctss hE jsra ovater basedder al |

test conditions, exce t hat t ondi n stren th obt inthe humdity
oot | 5 cUPIROBOTENYIE COBpICE G (45, 851 GO POREH L Frihe AontaBing: | on
Spray ! esdoldalPBLARE "Btnods AhuAReTand! fee 1YY 1 ASifrekékitids DY ittt hod of
the present preferred embodi ment. The test conditions are th t he surfaces
ar e \@5 uatdmparients swh af titanivBn andGobgltican tef further added swthet dlspersmn to

improve the corrosion resistance of the coating. These metals turn into colloidal

particles of metal oxide or hydroxide when added into the water based dispersion

in the form of metal alkoxide, and react with hydroxyl group of silica surface in

the dispersion or they are absorbed to the silica surface. Also, when these metals

30 are added in a state of metallic salt or metallic soap, they finally form metal oxide

by a heat treatment after the surface treatment, thereby forming a coating layer



spray test, in each cycle a 5 % NaCl solution is sprayed for 8 hours in an
15 atnosphere of 35 C foll owed by a 16-hour drying process. In the salt
solution spray test, there was no diffé&rence between the prior art and the
present preferred enbodi ment after 3 cycles of the test, but corrosion was
observed in the sanple of the prior art after 6 cycles, which was judged to
be defective. On the other hand, no corrosion was observed in the sanple of
the present preferred enbodi ment. 20 Also, in a hydrogen sulfide test

(vi sual okaseng gxrellendfadhhsion dpfthe dase taateniah0 Ao artitanmph sgurae, sitardumpspher e

f H2S i f m .. i 0. b d i :
oo o orteRASHAREE ki, Fanahe RaRE M aisana BrOGHTs iR RS Gomstie dou i o
the sanplg @sitabR & WS¢ séible HtdMEMOQHAENOWr s GllRNGd¥eSs Funfleedid be

defective. 25 The surface treatnent of a plate for magnetic circuit of
el ect r o- asudfade iion tisahardutoe evapratee eh lows temaperatusdso it .is Tesirpblestntmakevent i on

' lim y ot he enbod; d i hed ,_but it | t |
e apg i cEPIEHn S e sk aleReie, 7L Al eRCier HcherdBRBR pl ai o

Further, #drerdhafgent invention is also effective for the treatnent of other
conponent nenbers for electro-acoustic 30 transducers such as a

neodyni um basedAsegheidal giticaidfor ekimopleah preduct mairedSSNONTEX suppbieddyi n t he
pr esent eferred . nmbodi nent _has ,suffici ent. cor.r.osion resistance, high
el s abi | | psah fifemieal CEn it daR beyREds n Shek pefoidREN iR s Shpefied 3 iy o
the pres i N{fan i e f eet'?ﬂﬁl i

equi pnen'?(?ﬁ?rerr%\bgrisyqéo?ﬁglrhég(%@g-%iggﬁgﬁﬂchfpreég@gugeir\ssHgér:]ir t é?rﬁ%ﬁmﬁturi ng
met hdd, t dispersionetype heollondal Heilida, rtekinghinto agcdindtbe epstehnd stabiléyt of the

resi stance., l.n the present preferred odi ment,, .wat.er - sol ubl e type or
water o spatlidn FinBer 2 drad S Gmmare dhe Shapeteriid St lsirCeonting ¥ ang
agent, DbUbrodhct WitflahfinRASRIdBH StbIhe! SSINBRIILEPIs N PatalBlce" ,
wat er - di spersion type resin based on acrylic resin, nelamne resin or
silicone resin.Th® silicodispersidre iprushally estiabilipatiumdert ant aedier statentusingvent i on
i s descriped that, the nbers. for et ro-acoustic transdycers have

excel | ont Riiarieticati Gl ey HgcBloris, Arid exhBorales ditim, ey Mashal dohe
manufact ug t i i i or zinc
T oy ol o e A e B e
such as |treategheakers. 15 That is, the present invention can be w dely used
as nmenbers for el.ectronic.conmponents and nbers for, el ectroni¢c an

el ectric equi _pnlgriP ¥ B_@Sﬁ_ﬁ@@g‘_%i HIpioXEL3c i acterisic o ﬁ@atg}g_r g’ﬁﬁf E’yi s
required z&ldifg %hyle Silihtel ¢ dthé SRl Sﬂﬁéﬂgiotne 'bi”sb}pfadhﬁ% réfiivet &k and
envi ronment al~ resi stance. For exanple, the present” inverntion can be

ef f ecti vecompawml such asasesthdxyd neethylsilane dguégmtravith h@lrorpngrenp of silicaar i ous
ki ndg, of neghani .conponent.s .and the like. .| NDUSTRLAL APPLI CABI LI TY As
desc2bed e, AQHE ISR UG dnereases: & PiRIaE AL e (CoRHNE 1885k A1 | ayer

havi ng exgitdc8NredtRehPIAyRP TrEBdiAk ARG i tda&a?eré@aew%naal{ra ®f tgde of 25
[. Th I rne

iron based material. coating |l ayer thus f I nproves t'he heat
r esi st ancsurfacettieaterk isbsubjected tefstresses istich as pentlinguinay lbe alptpinedablAdse,o a

ol oot 1o AEACRHion P teaslioh of FORUYE R EnSEoRRRIR SHs Mectibb AP EOCOIOH i on

Cor r 0si ONiyftRe itl%hgiii% Sisgmﬂsn ARl ichPBvES AR DRSNS of iR cEUaﬁﬁg lrlayér.nvent I on

i nproves the bon trength between a 30 nagnet and a pldate of a nagnetic
circ@d, and a Asmldurficedrtatment ingthodwtheyhbjeet txbe dreateduistimmmensedhsutocer
havi ng excel lent quality is tained. .. 9 CLAIMS 1. menber. for electric
caut prent e dpeine dRpiston Br e Hehfing disgrarion dppranedoic Bia hisel €6 oo s
a Main coRpaaeNbllawRahy aiyiks! (Rt drcatthémse Bf R dRifY bidce&QPaR aving a
zinc or zinc amooy IayQ{ f}{)ﬂrﬁgréd oneg sur?ace tlﬁeérﬁgolfé, badrilzggsg prgot%g%ct:élgve

| ayer f oramdumtnofatheutrédimg difperaion sticks doehe robjotdatbel tagated, i2. maheausenber
for electric equi nt af claim1, wherein said syrface treatnent |ayer
Further I WEEREE oL sudcepEsuplac EAMERH 1oyt Uh; dhimiaike BORAIBabach’ 1o

met algdy ¢ WRABHNE Phakes it AP SbtalCSuffitRAL EbiFoSon rddiRMced A rétatibral
wherein said protective layer is at |least one selected fromthe group

consi st i rigeatment nagthod nesing \a centsifugal nfpred te akmivdaéxcessive alisparsianrigl i ¢
resin layer, a nelamne resin layer, and a silicone resin layer. 15 4. The
menber for electric equipnment of claim3, wherein said protective |ayer

mai nly consisting of colloidal silica further contains at |east one of

alum num titanium and cobalt as a netallic conponent. 5. The nenber for
el ectric equi pnent of any one of claim1 through claim4, wherein said
menber for electric equipnent is a nenber for electric 20 equi pnent of an
el ectro-acoustic transducer. 6. The nenber for electric equipment of claim

Y r o . - " o o, g, o - o



7. The nmenber for electric equipnment of claimb5, wherein said nenber 25 for
el-ectric equipnent is a nenber for electric equi pnent of an

el ectro-acoustic transducer for autono®i ve vehicles. 8. A surface treatnent
nmet hod of nenber for electric equipnent, conprising the steps of zinc
pl ai ng a nenber nmade of a iron based material; 30 form ng a surface
treatnent |ayer mainly consisting of colloidal silica on a zinc plated
surface; and 10 forming a protective |ayer on a surface of said surface

t r eat ment appagpriatedor mass-pradugtient r eat ment et hod of nmenber for electric

equi pnent of clgaimg@,. erein.sai.d surface treatnent | r furdber includes
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8, wherein said protective layer is at | east one selected froma | ayer

mai nl 'y comatiba obigined, and lifothgtbmperaterg, is dighasy langdtime foncoeling is reededlani ne
resinJayer,.and.a.silicone resin layer. 11. The surface treatsrent. net hod
of mofber PBNg L APVEr BROTEHIY oA fli?% GOIFOSIR BRNARES TP TR | ve
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of alum num titanium and cobalt as a hefallic conponent. 12. The surface
t r eat nent ofshérdughftempentature f treatoleat,t nitticeagid pmayt bofadded tmeheof tredtimgm 8

t hrough claim11, vvhﬁ{oei n s&i d nmenber for electric equipnent is a nenber
for el ect SRETSION; toReHiorgroXIdatiqntEacion, . st ¢ transducer. 15 ~ 13. The

surface treat ”%rn'i‘iﬁ?hefi ik SRERRT tem&lt Chlyet lee%JifBHE%dOf)¥Cfiﬁ‘i'sHlnggbeaker

wherein said nenber Tor electric equlpnment 's at least one of a lou
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manuf act uring el ectro-acoustic tranSducer, conprising the steps of: “formng
a sur f acetreatemntrenthobbgdringrbéfiors thedimishing irgatrhentol | oi dal silica on a

f f late f t] [ I t. f f ,
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the plate ormed wth said protective layers to a magnet. 16.
The et hosbloblertgpridbnwhateridispession typeaMdiIAS 891is asesicasdbe finishingagent5, 30

Bl num 11t anb ] S GobanewaGE denfiet fie CTpASITOR bewedn the PREAS. ot ho
of manuf aglinfitiafill Bitd pRoP&PYAlH fespEANS WS Bondihg Slrdhgh (with bonding area
set to about 30 cm?) between the magnet 1b and the upper plate 1a. In Fig. 3,
20 (1) heat resistance is represented by a bonding strength after 240 hour
keeping in an atmosphere of 100°C;
(2) cold resistance is represented by a bonding strength after 240 hour
keeping in an atmosphere of — 40°C for ;
(3) humidity resistance is represented by a bonding strength after 500 hour
25  keeping in an atmosphere of 55°C, 95% ; and
(4) heat shock test is represented by a bonding strength after 1000 cycles
of heat shock, each cycle includes keeping one hour in an atmosphere of 85°C
immediately after one hour keeping in an atmosphere of — 40°C.
And, Fig. 4 shows changes of the bonding strength after heating for heat
30 resistance test with regard to the upper plate 1a surface-treated by the method of

the present preferred embodiment and the method of the prior art, the upper plate



15, wherein said protective layer is at |east one selected froma | ayer

mai nly consisting of colloidal silica, an acrylic resin layer, a nelam ne
resin layer, and a silicone resin layey. 5 18. The nethod of nanufacturing
el ectro-acoustic transducer of claim 15, wherein said protective |ayer

mai nly consisting of colloidal silica further includs at |east one of

alum num titanium and cobalt as a netallic conponent. .A3(9E. AFN&E. AY;
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15  atmosphere of 35 °C followed by a 16-hour drying process. In the salt solution

spray test, there was no difference between the prior art and the present preferred
embodiment after 3 cycles of the test, but corrosion was observed in the sample of
the prior art after 6 cycles, which was judged to be defective. On the other hand,
no corrosion was observed in the sample of the present preferred embodiment.

20 Also, in a hydrogen sulfide test (visual observation of the surface after
1000 hour keeping in an atmosphere of H,S at a concentration of 5 ppm), no
corrosion was observed in the sample of the present preferred embodiment, but
corrosion was observed in the sample of the prior art after 500 hour keeping and
was judged to be defective.

25 The surface treatment of a plate for magnetic circuit of electro-acoustic
transducer has been described above. The present invention is not limited only to
the embodiment described above, but it may naturally be applied to the bonding of
a similarly zinc plated frame and upper plate. Further, the present invention is
also effective for the treatment of other component members for electro-acoustic

30 transducers such as a neodynium-based magnet.

As described above, surface-treated members in the present preferred
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transducers and thelr manufactunng method the mcmbers having high reliability

5 and excellent heat resistance.

In the present preferred embodiment, water-soluble type or water-
dispersion type resin of colloidal silica was used as a finishing agent, but it is also
possible to use water-soluble type or water-dispersion type resin based on acrylic
resin, melamine resin or silicone resin.,

10 Also, in the preferred embodiment, the present invention is described that
the members for eletro-acoustic transducers have excellent characteristics, taking a
loudspeaker as an example, and their manufacturing method. However, it should
be noted that zinc plating or zinc alloy plating is not limited to the use for electro-
acoustic transducers such as loudspeakers.

15 That is, the present invention can be widely used as members for
electronic components and members for electronic and electric equipment to be
used in places where high bonding strength is required or high reliability is
required in terms of heat resistance and environmental resistance. For example,
the present invention can be effectively used for cases of electronic equipment,

20 members for various kinds of mechanical components and the like.

INDUSTRIAL APPLICABILITY

As described above, the present invention is intended to form a coating

layer having excellent corrosion resistance on the surface of a member made of

25 iron based material. The coating layer thus formed improves the heat resistance
of the member. Therefore, it is particularly applicable to a member for electro-
acoustic transducers with excellent input resistance or electro-acoustic transducers

for vehicles which are required to have high corrosion resistance. That is, the
treatment of the present invention improves the bonding strength between a

30 magnet and a plate of a magnetic circuit, and a small-sized and light-weight

electro-acoustic transducer having excellent quality is obtained.



10t ! 109& () - @L0% ()- 10 10 10s9s! 109%& () -

Y7#10%& () - &6s! 10%&' () - 0$$$$%/s%&dBLC 10! f Y#10983& () - ! 10%& () -

| "1109& ()- 109& ()- 109 ()-yTHL09%R9()- &e&&U ~'' | (aBbC 10$ ! 109%& () -

Y 1098 ()- 109 ()- YHL0%&' ()-!1Q ! 10%& ()-10%& ()- | ((()*+ +}~?bC

10&6° 1 109& ()-4 1 109& ()-! pF*#10%=& ()- M t F*#109AA& ()- M ! 109%& () - F9' #10%
& ()- |++ ,,,,7,~bC 10 s' 10%& ()-  10%& ()- S&10%& ()- 10 10

10° 9" 1 109& () - 37#109%& ()- ~,, % u--=..dBbC 10![s! 109%& ()-Zs! 109%& ()-Z
11098 () - yg#HL109& ()- "1 109& ()- ! 10&IMS ..// G00dEBC 10! Y"10%& ()-
109& () - YHL09%& ()- SL109%& ()- !109& ()- YY#L109%& ()- 011 2228&3z[ <bC 10

1109& ()-Ff/109%& ()- - 109& () -

% 1100 () - | ~FAHHAQKBRBe for IO YGmBireht BRFAS344444r dV7 10@10% ()- 1033

1088 a surface treatment layer comprising colloidal silica as a main component
5 and formed on a surface of a metallic component having a zinc or zinc alloy layer
formed on a surface thereof; and

a protective layer formed on a surface of said surface treatment layer.

2. The member for electric equipment of claim 1, wherein said surface
treatment layer further includes at least one of aluminum, titanium, and cobalt as a

10  metallic component.

3. The member for electric equipment of claim 1, wherein said
protective layer is at least one selected from the group consisting of a layer mainly
consisting of colloidal silica, an acrylic resin layer, a melamine resin layer, and a
silicone resin layer.

15 4. The member for electric equipment of claim 3, wherein said
protective layer mainly consisting of colloidal silica further contains at least one of
aluminum, titanium, and cobalt as a metallic component.

5. The member for electric equipment of any one of claim 1 through
claim 4, wherein said member for electric equipment is a member for electric

20 equipment of an electro-acoustic transducer.

6. The member for electric equipment of claim 5, wherein said member
for electric equipment is at least one of a loudspeaker frame, a plate for a magnetic
circuit, and a magnet of an electro-acoustic transducer.

7. The member for electric equipment of claim 5, wherein said member

25 for electric equipment is a member for electric equipment of an electro-acoustic
transducer for automotive vehicles.

8. A surface treatment method of member for electric equipment,
comprising the steps of :

zinc plaing a member made of a iron based material;

30 forming a surface treatment layer mainly consisting of colloidal silica on a

zinc plated surface; and
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11. The surface treatment method of member for electric equipment of

10 claim 10, wherein said protective layer mainly consisting of colloidal silica further
includes at least one of aluminum, titanium, and cobalt as a metallic component.

12. The surface treatment method of member for electric equipment of
any one of claim 8 through claim 11, wherein said member for electric equipment
is a member for electric equipment of an electro-acoustic transducer.

15 + 13. The surface treatment method of member for electric equipment of
claim 12, wherein said member for electric equipment is at least one of a
loudspeaker frame, a plate for magnetic circuit , and magnet.

14. The surface treatment method for member for electric equipment of
claim 12, wherein said member for electric equipment is a member for electric

20 equipment of an electro-acoustic transducer for automotive vehicles.

15. A method of manufacturing electro-acoustic transducer, comprising
the steps of:

forming a surface treatment layer mainly consisting of colloidal silica on a
surface of a plate for magnetic circuit and a surface of a frame, the surfaces of the

25  plate and the frame being zinc plated,;

forming protective layers on surfaces of said surface treatment layers; and

bonding the plate and the frame formed with said protective layers to a
magnet.

16. The method of manufacturing eletro-acoustic transducer of claim 15,

30 wherein said surface treatment layer further includes at least one of aluminum,

titanium, and cobalt as a metallic component.
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15, wherein said protective layer mainly consisting of colloidal silica further

includs at least one of aluminum, titanium, and cobalt as a metallic component.



