8 July 2005 1 DESCRI PTION COVPONENT MEMBER FOR ELECTRI C EQUI PMENTY 2005 -
COVPONENT  MEMBER FOR ELECTRO- ACOUSTI C TRANSDUCERS, AND METHOD OF 5
MANUFACTURI NG THE SAVME TECHNI CAL FI ELD; The present invention relates to a
surface treatnment nethod of iron-based nenbers having excellent corrosion
resi stance which can be used for various 10 electric equi pment, and
surface-treated nenbers, and a nethod of manufacturing them Particularly,
the present invention is applicable for nmenbers used in electro-acoustic

- transducers for acoustic equi prenDESGRIFDIOM production of the

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

conventi onal { I | i '
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| oudspeake MEMBER FORFELECTROMROCIESTIGTRANSDUCERS AN METHOD'OF 20
upper plate la, magnet 1b, and lower plate is with a center pole; frame 2 -
bonded® to the magnetic ci rMANUFAGTIBENGYFIE SAMIEct ed to voice coil 4
wi'th its outer periphery connected to the frane 2 via an edge portion and
Its inner periphery inserted in nmagnetic gap Id of the magnetic circuit 1;
and danmper 5 with its outer perfEdENICRINFELPd to the frane 2 and its

i nner.- periphery connected to the voice 25 coil4. The upper plate la, |ower
plate 1c, and frEepestsrineention rdlgestmasuiface teatonent micthavh pf frondrased he

magnetic circuit of the Joudspeaker having a.,.configurati as_descri bed
2bove.  ar dnialfets Fatibg, SESUEH FRRENSH aeflark ik bt Hspd Tof RaBiS e o
upper 1pl atetedtfic eqbhmctnCindbavficd et idmberb) A4 ni&hod BE ﬁ&u@w@ﬂﬁg of
_rust prevention (corrosion prevention), which is further chromate- tTeated
i'n order ttBemnh culady,r thet peessutrinvenionc v applicablrfov encinbeis usededn .
electro-acoustic transducers for acoustic equipment, and for a production of the

electro-acoustic transducers.

15 | BACKGROUND ART
As an example of various electric and electronic equipment, a ldudspeaker
that is a kind of conventional electro-acoustic fransducer will be described in the
following with reference fo a sectional view shown in Fig. 5.
The loudspeaker shown in Fig. 5 comprises magnetic circuit 1 comprising
20 - upper plate 1a, magnet 1b, and lower plate 1c with a center pole; frame 2 bonded
to the magpetic circuit 1; diaphragm 3 connected to voice coil 4 with its outer
periphery connected to the frame 2 via an edge portion and its inner periphery
' inserted in magnetic gap 1d of the magnetic circuit 1; and damper 5 with its outer
periphery connected to the frame 2 and its inner periphery connected to the voice
| 25  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.




8 July 2005 2 Recently, as an electric equipnment is increasinglygezhosed
In size and requested to have high performance, there are requests for

m niaturization and high output level in the field of |oudspeakers, and
conponents used in |oudspeakers are also required to have heat resistance.
On the other hand, in the «corrosion prevention technol ogy for conventi onal
I ron-based nenbers zinc plated and chromate-treated, there is a

possi bility of such problens that the surface of netal is not uniform and
that the adhesion by an adhesive is not enough. It is probably because the
adhesi on of chr edeatlyagerani ¢lsetric equipinens iy irazeasisglgeaidatédy en saedandal so,

t he adhesion varies due to a variation in thickness of the chromte | ayer.
There is dicgBesdedtohayemhigh perfosmancs there g reauesis dpy miniagydration sy

resi stance,: .F a ¥ f : r.d SHRRIR :
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cracking i lnudmakéxiscarelamoeﬁqaireﬁm@a&aﬁeaﬁlreéﬁmﬂcag%l%emheﬁﬁrﬂm in ﬂrl]e e
resi stance. Recently, a rust prevention saglution and a treating t or
metal lic %@bp@ﬂ@tﬂf?fbﬁégéﬁf’gﬁﬁ%? eonyertiond 4roThased) MeBers Zang 5?%@429
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It is known nmetall1c rr0Sion resis

equi val entmeal ihabt abifermethdoshat ¢he adhéston bgadimadhesied ihgoobiaighedt iy t he
above treating nethod. The inventqr of the present invention_have found, as

a resul t diobahly beggipertheradhesion phchiomaate daer dgelfancthgshriane indefective
resistance, as Wl . 3ntd6n SQHECTHOR a LETAPIPICE Kneld 6t (E WRFdmatlBYydie
r'Tor r’r%er sy of

i mproved by pe m ng e surtace treatnen on conponent e

el ect r o- acDiugt i€ alsoa pebldemsthagitd ¢Hrammaltd Giley itselfiiakpodr ithest registarust i C
transducers can be manufactured. In order to address the conventi gnal

probl ens, Iurqreswle, ovhamibephearaafe layenis axpasedde anagmpsphereiel Kedefer & or
o et B AR PO, S T Bt PR e SR
bondi ng st4feReihd theodsirdstorPfedistfgea met hod of manufacturing them

Recently, a rust prevention solution and a treating method for metallic
members are proposed, wherein a treating solution containing colloidal silica, Ti
compound, and Co compound is used for the treatment. It is known that the
metallic members having corrosion resistance equivalent to that obtained by
chromate treatment can be obtained by the above treating method.

The inventor of the present invention have found, as a result of some
experiments, that the bonding.strength and heat resistance as well as the corrosion
resistance of the members may be improved 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

. 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. _

DISCLOSURE OF THE INVENTION

In accordance with an aspect of the present invention, there




DI SCLOSURE OF THE I'NVENTION I n accordance with an aspect of the DN L0
i nvention, there 8 July 2005 3 i's provided a nenber for electric equipnent
having: a surface treatnent |ayer conprising colloidal silica as a nain
conponent and fornmed on a surface of a netallic conponent having a zinc or
zinc alloy layer fornmed on a surface thereof; and a protective |ayer
formed on a surface of the surface treatnent |ayer, wherein the surface
treatnment |ayer further includes at |eagt one of alumnum titanium and
cobalt as a netallic conponent. According to the above configuration, it

may be posisi ;JnioautledmrQnémbenﬁ‘bﬁleﬂéarmadpmméxwhaﬁhgctar:'r,urfeqm'rtmmntenand for
el ectro-acoustic transducers tha,t have excel |l ent heat a st ance,
excel | ent @YEF comepripg spaidalandicaxaed BRINIMHBPABCRE AB gﬁ%medaﬁ& #o

provi de thgjiy, 6@‘8? ?:%1'1&9c6‘ﬁ’1§%ﬁgnt hﬁvﬁ?og%rﬂﬁ@c& H haﬁ?f@l??é i’(?ﬁﬁg& of

t he present inven ovided & SUrface trea

menber f 0r012|ae§t1fﬂa©e elﬂﬂﬂebﬂ;&ﬁid, a p@aﬁbﬁvs laygr tthenad ens surficecofpihet surfaca
menber made of a |ron based material; formng a surface treat men Iayer
mai nl y corfssaimenglayer, dareindhe sarfaceatreatment erpﬂuatftf‘d ipglydeseat

formng a BLetechifnhay Seflud, ST afanfs & Hebifb chAfidnehl FldFlhe'BYC"

wher ei n Sal ace treéat rren ayer urt ] nc one

al um num  thietgbuvetordigiraidhg| it msy &)eﬁpbﬁhlﬂbctocﬁfmﬁ@eﬁhetallib mmbcfanm with
yet anot her aspect of thamgresent i nvention ere is provided a nmethod of
manuf act ureleeiriel epipmenicad forceleetzoragoestic trapsducess; Hyltth@ére axcefentoeat

2 sur f ace "SoUIEE. PREAICHE LoridH, rERs DG 3T Shbefefe roReidhrfisditn e "
surfaces #d tmngQ@qh@mmhgﬁét@m§magoa| nc plated; formng pr ot ect ive
| ayers on surfaces of said surface treatnment |ayers; and bondi ng the plate

and the frane forfeacosrdance swith gnoshescaspeet l0fyiBe spressns IREeHEn, theksr i n sai d
purt ace "SRR Skl YulEns MEHEE R Bl R
DRAW NGS  comprising the steps of: zinc plating a member made of a iron based material;
| forming a surface treatment layer mainly consisting of colloidal silica on a zinc
plated surface; and forming a protective layer on a surface of said surface
treatment layer, wherein said surface treatment layer further includes at least one
of aluminum, titanium, and cobalt as a metallic component.
In accordance with yet another aspect of the present invention, there is
provided a method of manufacturing clectro-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 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, wherein said surface treatment layer further

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

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view of an upper plate, an essential part of a
loudspeaker in one embodiment of the present invention.

Fig. 2 is a process flow chart showing a surface treatment process in the




Fig. 1 is a sectional view of an upper plate, an essential part ®fuly2005

| oudspeaker in one enbodi nent of the present invention. Fig. 2 is a process
flow chart showing a surface treatnent process in the 8 July 2005 3a
present invention. Fig. 3 is a graph showi ng a conparison between the
present preferred enbodinent and a conventional product with respect to a
bondi ng strength between an upper plate and magnet of a | oudspeaker. Fig.
4 is a graph showi ng a conparison betwagn the present invention and a
conventional product with respect to heat resistance. Fig. 5 is a sectional
vi ew show pigsertdnwamtibhgur ati on of a conventional | oudspeaker. DESCRI PTI ON
OF THE PREFERRED_ENMBODI MENT ghpreferred enpodi_nent of. the presigé

i nvention will bElZdSstsr# gsaph showrg & sompgrisgn etwesn ths prrsent prafeged 1 ¢ o
Fig. 4 usi S e [ - 8C i,C r an
xanl c. | SRR BRESCEorhciftork prlBferChiBRBlLCId RERBRHER" Srortih 2

gi ven sanebeéefeen anappapteteains, magitkt blig lelrBpedket.i on is omtted. Fig. 1 is a
sectional view of an _upper plate in one preferred enbodi nent of . the

present invent i ofig- fiiy2 granhsshowipg dcomparisan OrBYensthe RreRgnbInyariiep and
t reat ment a%Ee)ﬁ&&ﬁi%n@rbféﬁ@“%gg%he#ﬁéﬁgétlrgﬁs 9. 3 is a graph showing a

conpari son ween resent Tnvention and the prior art
with respect to Fige Sbisnalisagiciial ey shbetingehe cenfigmreion pfai eoanehticaghet
kept under_ several environment. Fig. 4 is a graph showi ng a conparison
bet ween th@“ﬂﬁ # invention and prior art with respect to bonding
strength under each heat test condition. 5 The difference between the
present preferred enbodi ment and the prior art is relating to the surface
treatment of the nEDBSCRIPTHINEDE THHPREFERREDIEVEBODIMENTS

A preferred embodiment of the present invention will be described in
the following with reference to Fig. 1 to Fig. 4 using a loudspeaker, that is
one of acoustic transducers, as an example. In Fig. 1 to Fig. 4, same components
as in the prior art are given same reference numerals, and the description is
omitted.

Fig. 1 is a sectional view of an upper plate in one preferred embodiment of
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




.to the surface treatnent of the present invention wll be descri®agy200st he
following. In Fig. 1, a surface of upper plate la, which is nmade of a base
menber 1h nade of iron or its alloy ang having zinc plated surface le
formed thereon, is 10 further covered with surface treatnent |ayer if and
al so protective layer 1g. The surface treatnent process will be described
in the followng wwth 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 af tge présesit ivehii®and thel pidr 8t RitBSesHect VBB bbAding!sighs@bephecn
conventional chromate treatnent, surface treatnent i1s gerfo med, on the
zi nc pl at edd ¥pperaplate end meagneit dgpt eaden gevepaloossmngent.f abig. t4 sas geapl) 11
of inorganj,c surface treatnent layer if mainly, consisting of coll oidal
silica, drYINGHEACORRAr HTB%PH?‘?H DIPRR JRVEIIOR, a8H; BT ﬁfgWI fIESREChi%ct i ve
layer 19, pawtias YirdbRuAGEShchheat BS HGitHRL er i al s used for the surface

treatment and its treating nethod in the present invention will be

descri fed i n t helliodifferénog. befweemtiteqrestint prefeiréchembedisent ané the ddmant
process 11. is.a water based dispersion coptaining colloidal silica as

mai n corrpo‘r?éﬁﬁmﬁﬁdo fhe s eéEﬁ?ﬁ@Fﬁ'i ‘Pé‘heéB“PtP]éﬁcdaPmB%Sde;h@Mtl% 1ating na and

the like. Btilfe‘f%ﬁﬁ eﬂfédiﬁ%nﬁ&f@Eﬁ%&e@fgﬁ?gwg%ﬁﬁ%ﬁ%ﬁ iﬁ%]ﬁéfotlﬁ%ﬂ ' and

cobalt can be further added t Frove the corrogion

resi stance of t hia Figaij agurfadecsieupper plae ta) whichtie neglel ofi dbdse mpanbérciies of
nmet al oxi de ar t%y.droxi de m})en added.into the water based dispersion, in the
form of metidfle QLdESR Q& Usaallpy and thayineg, zingplated) sustase pleoformed thereoms isice in

t he difgperfirgR i Eirfh L hl - , Wwhen these
met-al sﬁgo are 5%‘&%@?#? stat%g(ﬁ:()3 me g’?%}?fégbkﬁgﬁ%@? %aéé%s%g'p, t hey
finally form net’Bhe cuifdec tiegtmertepioctssewilirdet desciibed tineths ufollacdng i ment ,

thereby forning a ating layer 8 July 2005 5 having excellent adhesion to
t he base nﬁgl%tf’ﬂ%ﬂ t_ocl%g. g titani um source, titanium tetrachloride reacts

Gesi rabl o 1o use arLBro sy PRV R Elg. 2 e Wb R o IFIERER i pripE

si nce art up to washing process No. 10 after zinc plating.

15 In the present invention, instead of conventional chromate treatment,
surface treatment is performed on the zinc plafed surface 1e including coating
process (surface treatment) 11’ of inorganic surface treatment layer 1f mainly
consisting of colloidal silica, drying process 12’, forming process (finishing) 13’ of
protective layer 1g, and drying process 14°.

20 The materials used for the surface treatment and its treating method in the
present invention will be described in the following.

The material used in the surface treatment process 11° is a water based
dispersion containing colloidal silica as main component and further containing
colloidal oxides such as alumina and the like. Different kinds of metallic

25  components such as titanium and cobalt can be further added to the dispersion 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 dispetsion
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 mefallic soap, they finally form metal oxide

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




sulfate ion is hard to evaporate at |ow tenperatures, it i s desi @kl 20450
make 5 colloidal silica and titanium al koxi de react with each other in the
~ di spersion beforehand. As coll oi dal sigica,_for exanpl e, a product naned
SNOMEX supplied by N ssan Chem cal Co7, Ltd. can be used. Such coll oi dal
silicais supplied in water dispersion type and al cohol dispersion type,
and it is desirable to use water 10 dispersion type colloidal silica,
taking into account the cost and stability of the colloid. Further, in

order to i il St ] C t'@g?d]- e, t with
al unmi na ad%ﬂégﬂ%(r:ﬁ{ gélfe rﬁ*@g?ﬁgﬁagftﬁ%ﬁa%ﬁtéﬁ% s%%a'l\i/al a@ﬁeg.oufﬁeé t? Il (&:ig '

di sper si ontetrachisridt rgacts withimaistireindsir amdh pesiudestishaing dioxideg thdrgfbredgh! ori c
acid, but,, e@‘%‘ h%ﬂ}r ochl Origai) aci d,evaporates during the washing and 15 the
dryi ng pr oSed&sigblecfo g stable Hiamivm puliais or dHenigpealkesideas futhernanget al

surface télﬁﬁattfgon 1315 d#%ga{ofﬁgfﬁjzﬁebgteﬁ@ felleOM ek NG ggﬁégfatb% i3t GKOf the

. e
coating | ayer e | Cale to e cofll oi I'Spersion or by

addi ng & eacdlloidalssilianeandc civandun dalkogide afcats Wik Rady lothat By khes idispeesid® r eact
wi th hydroxyl group of silica 20 surface. Adding ethyl silicate increases a
t oughness bfor doat | ng .l ayer, and surface treatnment |ayer if being free

from damage even ' surface {re | bj ected to
stresses such as%ﬁg?ﬁfgal %%;gﬁ%r %%?‘gﬁlﬁeﬁ Pr%fgfamfﬁ%gﬁﬁf%ﬁhgﬁf%q i on

- of reacti vHissiuh @hentiealrOnNTid: @8n be wsed s eSacts SIlcIdARM@TS suppliddimn whegat i ng
di spersion_and jnproves the toughness of the coating |layer. 25 As a surface

treat ment WEPoSION type ang ealeohad disparsient type; annibeis sdesifableoto mise watent i ng

di spergg{ on ' [ rsion i.s, sprayed. .t o the abj.ect. to

treat ed, f%ﬁ’%lfs/viebg @;’gﬁdﬁ%&q(sﬁ@%ﬁ s‘%‘?’&%t'ﬂ@n?ﬁcﬁﬂ ﬂ?%gosgrasﬂ%nggﬁlﬁl&é’g Bﬁei f an
excess aneoiftid of Fiifthed iR @rderXodingR6ve HRN chirh66Histi® of Hfie®RoBhg UHyeea
treated, it may cause whitening of the surface of surface treatnent |ayer

i f. 1t nusProgEchuithalumina added ido thencalloitlalgivends alsoravailabilecul t to obtain
Suff) hent, cor" ORISR UDORRSSL s bR} s RLRD a0 RE °
: | hydrochloric acid, but, the hydrochloric acid evaporates during the washing and

15  the drying process after the surface treatment and does not affect the metal surface
treated.

It is also possible to improve‘ the characteristic of the coating layer by
adding ethyl silicate to the colloidal dispersion or by adding reactive silane
compound such as trimethoxyl methyl silane to react with hydroxyl group of silica'

20 surface. Adding ethyl silicate increases a toughness of the coating layer, and

' surface treatment layer 1f being free from damage even when an object to be
surface treated is subjected to stresses such as bending may be obtained. Also,
the addition and reaction of reactive silane compound can increase a solid content
in the treating dispersion and improves the toughness of the coating layer.

25 As a surface treatment method, the object to be treated is immersed into
the treating dispersion or the treating dispersion is sprayed to the objebt to be
treated, followed by drying (heat treatment). In the drying process, if an excess
amount of the treating dispersion sticks to the object to be treated, it may cause
whitening of the surface of surface treatment layer 1f. It must be noted that such -

| 30  whitening makes it difficult to obtain sufficient corrosion resistance. A rotational

treatment method using a centrifugal force to remove excessive dispersion is




appropriate for mass-production. The drying tenperature is prefesay20s0 be
in a range between 80C and - 250C. If the drying tenperature is too |ow,
sufficient coating characteristics is got be obtained, and if the
tenperature is higher, long tinme for cooling is needed, 5 resulting in

| ower productivity. An excellent corrosion resistance of surface treatnent
| ayer if is obtained when the drying tenperature is high. Also, instead of
the high-tenperature treatment, nitric acid may be added to the treating

di sper si O%ﬁ@g?ﬁﬁté@éﬂlﬁg@ g@dh@ﬁoﬁeactlon Form ng of the surface treatnent
| ayer If is | owed by finishing 10 treatnent. The conposition of the

treatment |iqui dThrsdwmgrtempGraturmls lpmfgrabﬂae thhsic al dapge betveeemeS80LE aiht of
.the surfac qor at4 89[ ersion.. s a ferable dd nitric acid
to the tre ﬁ’g df E%e t%FHHeItaHHP Asden ‘{é’l ﬁlfg?léﬁb‘é%atﬂgrﬁ Gefistics dit nent
wi t hout dr ryred
enbodi rrentﬂd)t;& p?lggg{?tg %lgtﬁgfc}h E/é%%g&%g%% qg%@&% Phgéﬁlgbe fc@u{o ér%gli}ggf%dal

Ltd. i S usmdulftmg ichdower pasductivitgt maat ,cxeéltbnwad(ﬁfosuﬁp reésidtgndey £ sﬁfface

wat er - di sperS| on AS 99 is used as the finishin gent. Fig 3 and
Fig. 4 sholfFatment %ﬁ{ ilgESoqbt@IH@d Feiepdie s ngdempesdturpds gxgéser-mso,. instead i on

~and the priogpar v e n ar ea
set to aboél)th) tg% %W%@P%@Eg %&tﬂnlghﬂe{'ﬁﬁg dqn(g [?l%ii pﬁleg‘(:%/I tét gp g%a{ﬁ?g Fig.
3, 20 (1) ﬂnep&rsioaﬂqubtﬁomoxsdatﬁmrleaaimgd by a bonding strength after 240

hour keeping in_an .atnosphere of 100C ; (2) cold resistance is represented
by a bonding st réffguRLapt d ezﬂ!@f%uﬁeatrab‘@éi geti Afals fellayegshdrye fipishing10C f or

; (3 t f. 500

hour 55 ”‘kfé%%.ﬁlﬁ%??'nf%‘%’&%ﬁwg%@p F 30 LB iRRRE LS TO8, IR0 i e 1

repr esent ebhslu;al]g the rsdmngassthamﬁgﬂh suiface 126N dispeason, of Ithigalsogiefkableach
in_an at nosphere of 85C immedi ately after

I | ude h
ore hour” BB sl -G g mere il e e o
t he bondi ”ﬁezﬁﬁfeﬁf‘%t‘lﬁoﬁ{& aégg%} eaegﬁﬁ%‘ﬂﬁgmﬁ) resistance test with regard

to the upper ate asu tr he e od of
In the present preferred embodlment a product named METAS ESC

15 supplied by Yuken Industrial Co. Ltd. is used for the surface treatment, and water-
soluble type or water-dispersion type METAS 99 is used as the finishing agent.
Fig 3 and Fig. 4 show the results of the eomparisoﬁ between the present
invention and the prior art with respect to the bonding strength (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 afier 240 hour
keeping in an atmosphere of 100°C
| (2) cold fesistance 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




the present preferred enbodi ment and the nethod of the prior artgjnigoospper
plate 8 July 2005 7 la being bonded to the magnet 1b. The heati ng
conditions are one hour keeping in an atnosphere of 150C, one hour keeping
i n an at nosphere of 200C, and one hour keeping in an atnosphere of 250C,
respectively. In Fig. 4, graph "a" shows a bonding strength of the sanple
of the present preferred enbodi nent, and graph 5 "b" shows a bonding
strength of the sanple of the prior art. As is apparent fromthe results in

Fig. 3 andifbging/bhonded #6$hdRABNEOTY. V’Fﬁéiheétﬁgcdnﬂﬂitﬁﬁrﬁé '&ﬁe%ﬁl?ﬁgétﬁlng.
ed perior to

obtained in the san‘gl es of tohe present preferr enbodinment is s
that of thi 3t plgrosprercudfdy0°6) bne deur kenpaing iroms atneospbpte af200°C, had boedi ng

strength o i i val ent _t o that rior

Ined. i n_the humdit 1S equ qf ,,the
10 art. Fuﬁ%"ﬁj cepIg N 3N almogp %ﬁ\égggéf%f@&e%%@ype ‘Fg%%dgﬁwhg{? &EB\? pl ate
surface t r [ he
test condi tﬁ?gir}gﬁggé}rh eetn ha?%%?ﬂl? g?glé@gfeg@@it %Igfaei%fe?% g%‘?\%gﬂa eéragﬂ-or 6
cycl es f {thieshonvs a bonding strengthodiyhe ssnpleiof tieeptiorcyrsl e a 5 % Nad  sol uti on
I's sprayed for 8,hours in tfﬁ 15 at rm?phere of égg C followed by a _16-hour

. y a.
drying process. 1f 1% ARpareatiraRy the resultsdp Eig. 3 and Fig. 1 itchasdeenconfismed ence
between th rin@r s @n %d\@" r r enbogdi ycl es
of the testﬁl,apbﬂll}j:e Egi!rié%gi %F] sp(gﬁéiglreg/e i?él@tgr’?gﬂ%?np%}?eﬂlgpﬁ Fh{sgig{ é’?léfgﬁegrt
after 6 cycmbedimdnitdhsupesiol wolged of theopriokedre ahdereall @5t ¢dirlitivnze exdephthat no

‘corrosion observed in fhe sanple of the present preferred enbodi nent.
20 Also, i %ae}%@i‘?g)wg% Pé’?aal,ﬁd?i@sthe humidity teshsepqiiyalent torthetel theprigse

after 1g00Q¢hour keeping in an atnosphere of H2S at a concentration of 5
ppm), no corrosion was observed in the sanple of the present preferred:
enbodi nent, but Fumtherps salh selationlspeayviest was péléomﬂhma@hggﬁ%lﬁfd suifaet t

[ cat mont. BPAA Sfe TN B¢ picseht Bisrmest cppgiResta:3la s condiioatuce:
L o HRHAPIL AP 3B ikl SS90k I SR, 1
of - spray test, in each cycle a 5 % NaCl solution is sprayed for 8 hours in an
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,
ne 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
“cotrosion 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 prcfened




‘a simlarly zinc plated frame and upper plate. Further, the pr esgnily 2005
invention is also effective for ‘the treatnent of other conponent nenbers
for electro-acoustic 3Q transducers sugh as a neodyni um based nagnet. As
~ descri bed above, surface-treated nmenbers in the present preferred 8 July
2005 8 enbodi nent has sufficient corrosion resistance, high reliability,
- and excellent quality wwth respect to heat resistance. Thus, the present
. invention can provide nenbers for electric and el ectroni c equi prent,
menbers f @mh@ldémemohas cufficient bonn&dncmsstamd, thipdi weliednilitya cindr em@llﬂnt hod,

t'he rrenbersagawn h rellablll.t 5 a@wpe cell ent .heat.resistance. In
the presefapiet eotiie dieab Fsist utheePiesent igyenfignesan Rroyids si on

type col | gd@hess! fdrcéle\éﬁ H]ﬁ&del@étr@mr: %lﬁ@'n@gt A9ERbersC Y {;r lefectrd- a%oﬁ

possible to use water-soluble type or rspersion type resin ased

acrylic ressdycerehadither nesiufactirisg mothed; the sembd® Mg, high relisbifityef er r ed
enbodi rrent t he 1i)resent ihvention is described that the nenbers for
el et r oPac Mrdereelont hsat resistansav e excel | ent characteristics, taki ng a

| oudspeaker as r u d %

should be note t er}%}%(I:l #ﬂglr?fgd Oenﬁ%?cﬁ@%g 3‘}??%%?'5% t@en\cé}? Wa}grt ed to
the use fojispblrsioﬁltﬁ)e oaclinidil gili¢d was duabisa Sinidhids agaitdbeankediso 15 That is,
the present invention canh be w dely used as nenbers for electronic

conponent PossBlenonEsEr Watesoluble tyipsrotcwalser dispswsion tynsdierinkased o8 asgyliuised .
in places r gth is required or high reliability is
required |¥1ﬁe€lﬁ§hﬂ$ Egﬁﬁopgﬂﬁé{' neeand environmental resistance. For
exanmplie, the prAdsgfin thageéfenea ctdiodimes, tRC presentinvestibn Rrdegadieal hat

el ectroni c_ equi pnent_, menbers for various kinds of nechani cal

conponent $hemembess fonaletro-mppistiaitransdweers baws exceilenschasacterigics, takinge t he

Sorrosi on W EPeRbn S AT, P EJhnfiaBkiE meBed MBGE B SRS
mat eri al . bEheoted tiat 2ind plitinig bb gind dlgyeslatin@ i@ﬂ(ﬁsluhhed e ttie WsRHo$ CRRES-

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-

g
-

~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 impfoves 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 cfrcuit, and a small-sized and light-weight

electro-acoustic transducer having excellent quality is obtained.




of the nmenber. Therefore, it is particularly applicable to a nenpgaiy bos

el ectro- acoustic transducers with excellent input resistance or

el ectro-acoustic transducers for vehicles which are required to have high
corrosion resistance. That is, the treatnent of the present invention

i nproves the bonding strength bet weenv\g 30 magnet and a plate of a nmagnetic
circuit, and a small-sized and |ight ight electro-acoustic transducer
havi ng excel | ent quality is obtained. 8 July 2005 9 CLAIMS 1. A nenber
for el ﬁ@sequi prent having: a surface treatnent |ayer conprising

col | oi ica as a main conponent and fornmed on a surface of a netallic
conmponent hayi n%%éﬁ%fgfe%bﬁ&&glﬂﬁeﬁmﬁmé .ormed on a surface thereof;
and a protective layer formed on surface said surface treatnent |ayer,
wherein said aswfm:cé:retartmamnhgmr bmyrprlslfngrctdihmdalrmlhaadesaanathﬂpmt ahd

al um m%n}rg itaniu fm agd cob as a al.lic conponent . 2 Th% er for
el ect r i€ ﬁ‘s.rPBﬁeW 3¢ OF R gL ot by a5 Bt g @llogyayerifermed PRt
one selegt-Bde hQBdt BRI oup consi st i ng of a layer mainly consisting of
colloidal silica, an acrylic resin layer, a nelamne resin layer, and a

si licone resiarprotegtive [@er Torenatborba surfface ef spid surfaceqreapment lapér, cl ai m 2,

wherein said rotective ] ayer main cqQnsi sti ol | oi da ilica

further cont éle?E)F‘é'e‘é'tsaP‘ié'éftfa Ee%menél%ﬁr ﬁrrﬁrerrmqﬂﬂriﬁﬁie%an%ehafuemagma

nmet al | 'tl‘farﬁ Qﬁ@%‘tralﬁas% Eﬁéﬁﬁ-r Bﬁédtel ectric equi pment of any one of
roug

claiml alm er ern sar menber for electric equipnent is a
menber for electric equi pment of an el ectro-acoustic transducer. 5. The

menber for elect |ce clai m.4, wheregein. saj nber fo electric
equi pnent i s 2at q%‘:t?égg@r %leFHt%lse@é‘éR@renfr aug TEH} S81¢mgneti c

g: (rag'lt“r&)c equi p nt %?]ea?{ar m ﬁémﬁg}rﬁ%ﬁéﬁe&%ﬁﬂﬁ‘w lay@r mFify™enver for

consisting of colloidal silica, an acrylic resin layer, a melamine resin layer, and a

silicone resin layer.

3. The member for electric equipment of claim 2, wherein said
protective layer mainly consisting of colloidal silica further contains at least one of

aluminum, titanium, and cobalt as a metallic component.

4. The member for electric equipment of any one of claim 1 through
claim 3, wherein said member for electric equipment is a member for electric

equipment of an electro-acoustic transducer.

5. The member for electric equipment of claim 4, 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.

6. The member for electric equipment of claim 4, wherein said member for
- electric equipment is a member for electric equipment of an electro-acoustic

transducer for automotive vehicles.




el ectric equipnment is a menber for electric equipnent of an 8 July 2005

el ectro-acoustic ~ transducer for autonotive vehicles. 8 July 2005 10 7. A
surface treatnment nethod of nmenber for electric equipnment, conprising the
steps of: zinc plating a nenber nade of a iron based material; formng a
surface treatnent layer mainly consistjing of colloidal silica on a zinc

pl ated surface; and formng a protective |layer on a surface of said surface
treatment | ayer, wherein said surface treatnent |ayer further includes at

| east one of alum num titanium and cobalt as a netallic conponent. 8.

The surface tf e% ?facgqi&qﬂle% roff ren%&Cf ?&gl dgﬁmr(}gqu{gy cl ai m7,

wherei n said protecti ayer eas one se er mainly

consi stdonggmg"m q{d gept&bf Si I i ca, an acrylic resin I ayer, a nelanmne resin
| ayer siljcone resin layer. 9. The surface treatnment nethod of

menber for e|7é@¢pa@ngadnpmbﬁrrr@d60£ﬂamﬂ@3dm i#; sai d protective Iayer

o um um &1 CRRRe 2 sfifacsSefmeRt e Fuati Bhsishifg ol ol SERTbaRMC
treat rnfmteﬂgt_lﬁg@b @hdnenber for electric equipnent of any one of claim?7

t hrough claim9, wherein said nmenber for electric equipnent is a nenber
for electric @lqmnﬁr@mtﬂﬁwarhﬂ@lf@@t&wr&ﬁ@@ﬁtsﬂ@ surfage diggament dayerThe surf ace

Sai a monber OB PO s SR 1o AR BB s S ol RhonBFHC 7 e

a pl at ¢itdfitmaad ebbalt & 4 Aiddllic Bfpoasaet . 12. The surface treatnent nethod
for member for electric equi pnent "of claim 10, wherein said nenber for

el ectric equipnent is a nenmber for electric eqU| pment of an
el ect .r 0" acoug.t ! Cﬂ%asrﬁ%g%g ?gea{n%ntar%teﬁ'l”%to Tetnb %or gleclgrlc eql}ﬁprzn%?x? of 11

claim 7, wherein said protective layer is at least one selected from a layer mainly
- consisting of colloidal silica, an acrylic resin layer, a melamine resin layer, and a

silicone resin layer.

9.  The surface treatment method of member for electric equipment of
- claim 8, wherein said protective layer mainly consisting of colloidal silica further

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

10. The surface treatment method of member for electric equipment of
any one of claim 7 through claim 9, wherein said member for electric equipment is a

member for electric equipment of an electro-acoustic transducer.

11. The surface treatment method of member for electric equipment of claim
10, wherein said member for electric equipment is at least one of a loudspeaker

frame, a plate for magnetic circuit, and magnet.

12.  The surface treatment method for member for electric equipment of
claim 10, wherein said member for electric equipment is a member for electric

equipment of an electro-acoustic transducer for automotive vehicles.




'13. A nmethod of manufacturing el ectro-acoustic transducer, conprggiiygoost he
steps of: formng a surface treatnent |ayer mainly consisting of coll oidal
Silica on a surface of a plate for nagnetic circuit and a surface of a
frame, the surfaces of the plate and the franme being zinc plated; formng
protective |l ayers on surfaces of said §urface treatnment |ayers; and

bondi ng the plate and the frane formed'with said protective layers to a
magnet, wherein said surface treatnent |ayer further includes at |east one
of alum num titanium and cobalt as a netallic conponent. 14. The net hod

protective | wer 4 RO aLERH Tl RIS FaRuc il Mol oSBT g

of col kké staps 6f:1 i ca, an acrylic resin layer, a nmelamne resin layer, and a
silicone resin layer. 15. The nmethod of manufacturing el ectro-acoustic
transducer offomniagng sugfacorisgabnants layer pnainbe consisting &f eallowdal Hbegion png of

Cobart CQeadé bEF Bt PO heneirpbeiEaRla B RS (i AT Res o APl 2"

a nmenbendfies frahRMinEzid@plmegnt, having a surface treatnent |ayer mainly
consisting of colloidal silica forned on a surface of a netallic conponent

with a zi nc dprmingpratectye laypes o sifasgs oheaid snrfaemieatmept layewst and | ayer

trcat meanafsb e ARG Sl bR aRE BFRgOEh T meiive i i et obal ¢ o
a- metallic geNgrenedid sAEaeE feathen® l7cf ARthd IhdhiieNatqbast BRe BFARMMNUM,
invention, it is possible to providée a netallic nenber for the electric

equi pméitaniamgdand pebadeas 4 metallic ebmponentacousti ¢ transducer that has
excel l ent heat resistance, corrosion resistance, and bondi ng strength.

14. The method of manufacturing electro-acoustic transducer of claim
13, wherein said protective layer is at least one selected from a layer mainly
consisting of colloidal silica, an acrylic resin layer, a melamine resin layer, and a

silicone resin layer.

15. The method of manufacturing electro-acoustic transducer of claim
13, wherein said protective layer mainly consisting of colloidal silica further

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






