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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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

above.  ar dnialfets Fatibg, SESUEH FRTENSH aeflark ik bt Hspd Tof RaPire .
upper 1pl ateledtiic egiipmEMCind sivfsod-feb® nfdifberh) A4 nhéthod B manufacturing

‘ them. Particularly, the present invention is applicable for members used in

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.




30 purpose of rust prevention (corrosion prevention), which is fandhz005
chromate- treated in order to enhance the rust prevention (corrosion
prevention) effect. 8 July 2005 2 Recently, as an electric equipnent is

i ncreasingly reduced in size and requested to have hi gh performance, there
are requests for mniaturization 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 conventional iron-based nenbers zinc plated and
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affecting the corrosion resistance.

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




invention are to provide nmenbers for electric and el ectronic equg pigEpdosand
menbers for el ectro-acoustic transducers which are excellent in heat

resi stance and have excel l'ent bonding strength, and to provide a nethod of
manuf acturing them DI SCLOSURE OF THE | NVENTI ON I n accordance with an
aspect of the present invention, there 8 July 2005 3 is provided a nenber
for electric equipnment having: a surface treatnent |ayer conprising
colloidal silica as a main conponent angl formed on a surface of a netallic
conponent having a zinc or zinc alloy layer fornmed on a surface thereof;
and a protigopriovedeédynermémbee doprlectsitr équipnuéntt heving: faanerfate exdatmeint| ayer,
wherein the surface treatnent |ayer further .includes at |east ope of
al uni num leyveamampriaing eslardalasilicanas & main cHmpeaeRt aﬁgcﬁ}rmﬁd; 02 t he
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wi t h anot H&vatmepkleyepwhesenshe susfagentreatment layesrairfher inchydereat keaglr f ace

treat ment . d r_elegt rice . | Si eps o
zinc pl at'iér;igé g?drflelﬁr%leﬂr{ﬁ%%tao?u%l’ ia‘r?’lgn"r bgdste%uéngﬁéllhglc? %?}g%fr%s rﬁ{g& g}@ﬁgfs[ gce
‘treat nent thaysboveeidtiipuestitgi, Sit imgy G podsiltiedrl pedvide aneallk miomeberp! fired
surface; and formng a protective |ayer on a surface of said surface

treat ment ¢legteic eqmipmennanshier egetrerasovsticatrapsduceesy thatthaverrxcellpet hesds at

accor dancderEReber Reillseh PRI PP fRE shal SnPelEC b Gif e REPE, '
provi ded %ﬂmﬁm?%@ﬁden@l@w aeinuThdarilgeaidtiodcoust i c tr ansduc_er, _ conpri sing
the steps of: formng a surface treatnent |ayer mainly consisting of
col | oi dal silicalIn accordance with another aspect of ‘the present invention, there is
provided a surface treatment method of member for electric equipment,
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




on a surface of a plate for magnetic circuit and a surface of a §rnayeoost he
surfaces of the plate and the frane being zinc plated; formng protective
| ayers on surfaces of said surface treatnment |ayers; and bonding the plate
and the frame 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. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a sectional view of sgn upper plate, an essential part of
a | oudspeaker in one enbodi ment of the present invention. Fig. 2 is a
process f| pmwsafiantentioawi ng a surface treatment process in the 8 July 2005

3a present inventjon.,Fig. 3 is a, graph show ng a conpari son between_ the
present pref err efg Snifodicsenl showing 8 soumerison Detyeen the pigsent pedpiged (o a
bondi ng st e n Fi g.
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convent i onbétweenadd appe plhteradginaadnet of hdaudspediest ance. Fig. 5 is a sectional
vi ew showi ng t he _con{)i guration aof a conventional | oudspeaker. DESCRI PTI ON
OF THE PREFERREDFZVBIDR BEISIOWIRE RomRarisnn betwash: the Pressat inveslden and

i nvention %bhv‘l[q‘gigg@égfé{%‘gﬁ%%‘ﬁg%@?@ t&ﬁgétqg%'i&gngg_t h reference to Fig. 1 to

Fig. 4 using a one acoustic transducers, as an
exanpl e. I n Fig.Fik. t50isk gectfbnal atew chapine nhes coafignnativh eofpd iconveationat e

gi ven sane reference nunerals, and the descriptionis omtted. Fig. 1 is a
sect i onal lﬂuéﬁpe@keran upper plate in one preferred enbodi nent of the
present invention. Fig. 2 is a process flow chart showi ng a surface
treatment process in the present invention. Fig. 3 is a graph showing a
conpari son between DESCRIPTION OF THE PREFERRED EMBODIMENTS

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




.8 July 2005 4 the present. invention and the prior art wth respggiyt@mst he
bondi ng strength between an upper plate and magnet kept under several
environment: Fig. 4 is a graph show ngga conparison between the present

i nvention and prior_art with respect to bonding strength under each heat
test condition. 5 The difference between the present preferred enbodi nent
and the prior art 1is relating to the surface treatnent of the netallic
“menbers. The portion relating to the surface treatnent of the present

i nvention thielpreseit HRBAHONER tH privt afIPMtﬁ%ﬂﬁct {0 thEbBndihg strefighltREGe UPPer
plate la, which is made of a base nenber 1 made of |rgn or-its alloy and
havi ng zi ndh gppeteplat and gnagnet tkeptraideh sevenal, eriviront@nt.ur Figerd isow gragh wi t h

surface trgatnent |ayer.if .and al 5o protective |ayer |g. The surface

treat nent %PS%‘B&& CHmparisn JECR P, B Brsany én‘ffaupev%ﬁdﬂwth WIBFIGSRERER t o
Fig. 2. | npddiB PER ASW ' present invention is identical
with prior arItlg)gp toﬁ\}\lfgshi néhgfgﬂc‘gits&ﬂgw’?‘o after zinc plating. 15 In the
presentd i nvent i obhe differers betweantheqiresenaprefénredrembodinesait and the préotrdriice
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process (sﬁrrf’]?i‘g@gg?é]éq HoP tfeptmgnt ¢ glaﬁa@wsta?m gl t Adgtnostien relytang | f
mai nl C hs &4 ' Ldoal VA ; ' rocess
(i mi 2 nole Y8 PuffeciehiienPbitl iboen frveilid W Bt BE&TRAdn the w2

materi al s used flwFigh#, =swifameoft uppet phne 1anwhichss igiztofripbasetheadberlh he _
present inventiqon will be descri lifd-i n the followng. The material uysed in
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| nprove the corrosiIgn iesi stance of the coating. These netals turn into
col | oi da| 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 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




particles of netal oxide or hydroxide when added into the water Rasgdoos
di spersion in the formof netal al koxide, and react w th hydroxyl group of
“silica surface in the dispersion or th§y are absorbed to the silica
surface. Al so, when these netals 30 are"added in a state of netallic salt
or netallic soap, they finally formnetal oxide by a heat treatnent after
the surface treatnent, thereby fornmng a coating |ayer 8 July 2005 5
havi ng excel | ent adhesion to the base material. As a titanium source,
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di oxide, therefore, 1t 1s desirable to use stable 1|.an|un1sdl ate or
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wat er 10 dj spersign type colloidal silica, taking into account the cost and
stability bforehandco| | oi d. Further, in order to inprove the characteristic

of dried coating p e with alum na_ad | he | | oi dal
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possi bl t g i V h ] Leri.st-ic .0f the coating,laver ....addi ng
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|
coating | apwduckyih a&‘lmmc?éld@%éﬁ@ thheollaigalrsiliga is@lsepvailatles r om damage even

when an obj ect t'fhij‘? Silica dispersion is usually stabilized under an acidic state using

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




surface treated is subjected to stresses such as bendi ng may be shilp2otsd.

Al so, the addition and reaction of reactive silane conpound can increase a
solid content in the treating dispérsiﬁn and i nproves the toughness of the
coating layer. 25 As a surface treatnent nethod, the object to be treated
Is irmersed into the treating dispersion or the treating dispersion is
sprayed to the object to be treated, followed by drying (heat treatnment).
In the drying process, if an excess anount of the treating dispersion

sticks to @lﬂgﬂbit@(f@rﬁlgsgaﬁrddh@ﬁélgd, it may cause whitening of the surface
of surface treatnment layer if. It nust be noted that such 30 whitening
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reaction. dispersiog tofpetfoemuxidaion reactisment [ ayer 1f is foll owed by
finishing 10 treatnent._ The copposition of the treatment |iquid used for
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bef or e t hebdsicallytthe gateenstthenof thersuiface preatiag digpesic.” el i alRoGirsRAble 2

pr oduct naneMETAS ESC 1115 suppl i ed by, Yuken Industrial Co. Ltd. is used
for the sutorafldnitigacibin the teating dispersiom andoto immediatelgmapcass Sidshingn t ype

METAS 99 i gedtfedt %?thbﬂ?dlfyjiﬂg 5GLAPR% A hing treatment.
| In the present preferred embodiment, 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




Fig 3 and Fig. 4 show the results. of the conparison between the pnggeous

I nvention and the prior art with respect to the bonding strength (wth
bonding area set to about 30 cn) between the nmagnet I'b and the upper plate
la. In Fig. 3, 20 (1) heat resistance is represented by a bonding strength
after 240 hour keeping in an atnosphere of 100C ; (2) cold resistance is
represented by a bonding strength after 240 hour keeping in an atnosphere
of - 40C for ; (3) humdity resistance is represented by a bonding strength
after 500 hobeingXondee b e agadt B3, "OPRYRERINY condftiond2e ondMWuf fc):eﬁlﬁgt

shock test,is represented by a bonding strength after 1000 cycles " o
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t he present preferred enbodi nent e prior e upper
pl ate & Juf'ly’ sl a Bonding sirempth of dedsdnplt fof theegpriatarfb. The heati ng

conditions are one.hour keepin in an . atposphere of, 150C, one hqur keepi- ng
in an at nospher e85 3 ,ﬂ'aﬁﬂmgh@fesd’gfﬁrm%é&pé)ﬁbd Fig. 4n ehasdagsnegoatizmed 50 C,
respectivejpst the Fbsdiné RainS o ' Skr.e f anpl e
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strengt h otmbhdinsentyis supeiior foe that o6 theaprior #% uhderagibesecunditics, eheept gyl ts in

‘Fig. 3 and, Fig. 4, it h een confirmed  that  the baonding strength,
obt ai ned i Mt ‘ﬂwdyﬁwﬁrwaipgww&emnyﬂwmwmm@wﬁéhﬂ elsths psiori or to

that ofgthggprior art under all test conditions, except that the bonding
strength obtained in the humdity test is equivalent to that of the prior
10 art. Further, Farthal & salokolution sprayatgst wad pavéornps) boamagpenplate sipfiee pl at e

surface
treated by the method of the present preferred embodiment. The test conditions

heat

are that the surfaces are visually observed after 3 or 6 cycles of the salt solution
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 prefened




‘treated by the nethod of the present preferred enbodi ment. The tgsfly2005
conditions are that the surfaces are visually observed after 3 or 6 cycles
of the salt solution spray test, in eagh cycle a 5 % NaC solution is

. sprayed for 8 hours in an 15 atnosphere 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 enbodinent after 3 cycles
- of the test, but corrosion was observed in the sanple of the prior art
after 6 cyoitestimeni dhs sagfi¢ionlyedrrosioberedistance) high @elidtibtyptandr exeelldnt no
corrosion W%ﬁ observed in the sappl e of the @r@esent preferred enbodi nent.
20 Al so, 9y SPedd i gt resistangey il’éﬁﬁs SIFCSRH | IgReIoN: A BIVIGEc e
after 10GReifdfs. foiePleRflic And eietdBRALGlfipMbnd Ciefbefl 1O SRUDAUARIC!
ppn), no corrosion was observed in the s%reré orrRe present prererred
ermbodi menttranbdacers and elséin managactiisey viedhod) thélenaﬁm:rbdlaoinzgt ighpeliatsilisy t
after 500 hqur keeping and was judged to be defective. 25 The surface
treat ment a5f excellent heatyesistagpeti c circuit of el ectro-acoustic transducer

has been descri ked h | } oQ..l Lig.ted o to the
en;odi ment Zesl:lriﬁbtelgebﬁgs{/eg? ﬁr&? érfe?da %n;}ﬁ&ndéﬁlt%gl Pvfk%é%ié)b&: g}é’tet grt wgy%bndi ng
of a si mdispeksion itypse polididal dilicnwasnsed@pe finihddEagdrit! bivak is 4166 present

invention is,  also effective for the treatpent of other conponent menbers
for el ect Mossiblstorpse walgr-selublaitipsrer waterdispersion Bpgricsim bassd @unaggylis . As

descri bedr V& a@ﬁﬁé@gﬁﬁgﬁ%@ﬁ pRpber s in the present preferred 8 July
Cl

2005 8 enbo n%% as ’su corrosion resistance, high reliability,

and exgel | ent  qulad, inythwipiétered RaodiMeht dhe pRSEM iAVERIonRWRscHilia] Maesent .
i nvention can provide _nenbers for electric and el ectronic _equipnent,

nenber s f dhe meamhers foredeize-agousticdransduears hayeiexoelient chasagterdstiosi hod,
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be noted that zinc plating or zinc alloy plating is not limited to the use for electro-

acoustic transducers such as Ioudspeakers.
15 ~ That is, the present invemtion 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

g
-

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.




di spersion type colloidal silica was used as a finishing agent, Buityp6osi S
al so possible to use water-soluble type or water-dispersion type resin
based on acrylic resin, nelamne resin or silicone resin. 10 Also, in the
preferred enbodi nent, the present invention is described that the nenbers
for eletro-acoustic transducers have excellent characteristics, taking a

| oudspeaker as an exanple, and their nuf acturi ng net hod. However, it
should be noted that zinc plating or zinc alloy plating is not limted to
t he uswl ectro- acoustic transducers such as | oudspeakers. 15 That is,
t he pr nvention can be wi dely used as nenbers for electronic
conponents and RERenterfOf eRLBRI MR thviR@Ct ri C equi pment to be used .
in places where high bonding strength is required or high reliability is
required in taesurfacoftrdatracnt hyes tampasiagdeadividal silieengsah maigi ainaparent Bod
exanpl t he present Lnvention can be eff.ectively used for cases o

o oct r qhmed fuERs of Bndtalihosigen, BB e ati i AaF g it dgrmed on
compongnSrREthdrbss: hihie. | NDUSTRIAL APPLI CABILITY As described above, the
present invention i's intended to forma coating |ayer having excellent
corrosi on resimbtctee tayer harnsad dma suidiiceaoinemind surfaedecatdientayen, on based

material. The coating,layer thus fornmed.i nproves . the _heat resistance of the
menber. Ther SYRSTEIN § dﬁ@‘vfﬁ%erﬁr?%mear [ayeaﬁﬁﬁf’eeéfmﬁadwtée%%%ﬁ 18P+ r o-
acoustiti@alﬁﬁﬁp?g@ggg t%ﬁ%éﬁe%ﬁ@%ﬁlﬁbn&ﬂpu_t resi stance or el ectro-acoustic

or vehicles

t ransducers Ich are required to have high corrosion
resistance. That is, the treatnent of the present invention inproves the

bondi ng strengt h_between a_,. 30 nagnet and a Iaflt of netic circuit, and
a srrall-sizegga ¢ il _i@h@lecgvceaqucsp@@aﬁsq-@a%maﬁsﬁ%éﬁuhéw g
excel | ?)P(Ste&'i@é Irerlgﬁli fs%zti \Tﬁ&%}g{)ﬂ@&lec@edlﬂjoﬁl e %oup oShdtfe offa 19 RIERRY T Or

electric equip
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.




a surface treatnment |ayer conprising colloidal silica as a main g APt
and fornmed on a surface of a netallic conponent having a zinc or zinc
alloy layer formed on a surface thereof; and a protective |layer formed on
a surface of said surface treatnment |ayer, wherein said surface treatnent

| ayer further includes at |east one of alumnum titanium and cobalt as a
nmetallic conponent. 2. The nenber for electric equipnment of claiml,
wherein said protective layer is at |east one selected fromthe group
consisting of a layer mainly consisting of colloidal silica, an acrylic
resin | ayer, | ang esin.| ) .14 can sin.: . 3. The
menber fgr el’gcp% isgméaggitfb?f‘elw n(%??( %qh&%{n%%%érreﬁog%slgqt&% Ji)cﬂ.gk) g%/ |ti/e | ayer
mai nl 'y coesisihg e aépeeof:| oi dal silica further contains at |east one of

al um num titanium_ and cobalt as a netallic¢ conponent. 4. The nenber for
el ectric equiZneplatipg agagmbsemste of giiranbased sagieniale| ai m 3, wherein said

el ot 1 o- acousprga ST el RyRF AR PhoSHRELF Pl R HRIERD Gl 1,
4, mhewtedgaffgce;@ﬁaer for electric equipnent is at |east one of a

| oudspeaker frane, a plate for a magnetic circuit, and a magnet of an
el ect r o- acoudeimeingraaprotistize laygr ontpesuriies of saidrsusiage trepneddaysient of claim

cqui prent of “diprEredsd sidhss Sedifn PuREHHBEY BobdeCheIRE Bhe S aiufEhl ' ¢
Jul'y  2¢@miud0 ard cObad AaRtAllie_bpdhenet hod of nenber for electric _
equi pnent, conprising the steps of: zinc plating a nenber nade of a iron

based material; formng a surface treatnment |ayer mainly consisting of

col O_' dal si é.' €219 Brfacl freatment method of member for electric equipment of

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.




plated surface; and formng a protective |ayer on a surface of sgndys005face
treatnment | ayer, wherein said surface treatnent |ayer further includes at

| east one of alumnum titanium and cobalt as a netallic conponent. 8.
The surface treatnent nethod of menber for electric equipnent of claim7,
wherein said protective layer is at |gast one selected froma layer mainly
consisting of colloidal silica, an acrylic resin layer, a nelamne resin

| ayer, and a silicone resin |layer. 9. The surface treatnment method of
menber for electric equipnment of claim8, wherein said protective |ayer

aum num 11 it oo of bt Pkt ibus SEpRRed hol FRBIng Y 00

t r eat mekd step§bﬁd of menber for electric equipnent of any one of claim?7
t hrough claim9, wherein said nmenber for electric equipnment is a nenber
for electric feguingnemurigee dreatmert taycndauisly eonvishing wiesolloidal siHea o pace

sei d momare pER Bt (O RBher bl S St B dhauflr B M b L P e
a pl at anfl ¢he framRidine gjnl@qj]ﬁt_bd; and magnet. 12. The surface treatnent nethod
for menber for electric équipnent of claim10, wherein said nmenber for

el ectric equifprming nretegtive Hyers gsurices of said serfacepireaiment layars; and

el ectrg- Ski C ansgduyce r t qnotd ve. vehi.cl.es. . 8 Ju 2005 11 13. A

et hod PSR eI REHE TR BGA T SRS 136 o a fifgRet e st eps

of-: form ng aylsdteinadiid bhEacBBAMIcAY Byl Rirfley iRE108é54t 188kt Ohe ©8hludhiian, Si | i ca
on a surface of a plate for magneti ¢ circuit and a surface of a frane, the

sur f ac éi¢aroen, ad pobkaleas ametalie compenemei ng zi nc pl ated; form ng protective
| ayers on surfaces of said surface treatnent |ayers; and
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.




bondi ng t he plate and the frame formed with said protective | ayegIull, 2065
magnet, wherein said surface treatnent |ayer further includes at |east one
of alumi num titanium and cobalt as aq getalllc conmponent. 14. The net hod
of manufacturing el ectro-acoustic transducer of claim 13, wherein said
protective layer is at |east one selected froma |layer mainly consisting

. of colloidal silica, an acrylic resin layer, a nelamne resin layer, and a
silicone resin layer. 15. The nethod of manufacturing el ectro-acoustic
transducer of claim 13, wherein saABSPTRHEFti ve 1 ayer mainly consisting of
colloidal silica further includes at |east one of alumnum titanium and
cobalt as a netallic conponent ABSTRACT  The present invention relates to

a menber for elegtric eq , vin a sur %ac t r.eat nent L er mainly
consisting of co %P@é?n 1%55’:9“1‘18 “@’ ECHHC SAWBTERf v onent
Wi th a zi ngurfice Ateatméit 19Yer BY#@ly E&Eﬁ@&g‘&f%?l%iﬂal §ﬂﬁa§ %(Pbﬂ%ts'ui’fﬁcé ayer

formed on a surface of the surface treatnent |ayer the surface
treat nént 4 ayetallioncomgpeserndt withastzinaeorofinal altnmllnmertidmnduﬂ[preanﬂ andbal t as

talli ] t.. A di t fi t f th t
vent | on, DTS IRYRfopRed o8 uresot et r?e%q%ﬁa%grlay%r pﬁe@ﬁ& i c
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eat 6ond| ng s engztih

excel | ent re5|stanc corrosion - resistance,
metallic component. Accordmg to a configuration of the present invention, it is

possible to provide a metallic member for the electric equipment and a member for
10 an electro-acoustic transducer that has excellent heat resistance, corrosion

resistance, and bonding strength.




