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1 [NAME OF DOCUMENT] DESCRI PTION [ TI TLE OF | NVENTI ON]
MATERI AL FOR ELECTRI C CONTACT AND METHOD OF PRODUCI NG
THE SAMVE [ TECHNI CAL FIELD] 5 [0001] The present
invention relates to a material for an electric
contact and to a nethod of producing the sane.

[ BACKGROUND ART] [0002] 10 Whil e copper or copper

al l oys excellent in electric conductivity have been

L[N@\Ql/]é@jp glcﬁgumgg?ﬁ]oﬁ%é rpEFbny for a long tine, the

mber of cases usi ng nake copper or copper

a{lTle;EsOFslME'EN'GHSNPMAT\ERBQ_GHDWEQESTW@ CONTACT AND METHOD
r@n'rt_)r ovenent of contact point characteristics, and

sRQAPYGINEY AHESSAY Eappl vi ng vari ous surface

? per or copper alloys are being
d?ggﬂﬂgghin Eﬂiﬂd In particular, 15 the electric
contaci ts are often plated with noble metals for
many u s materials for electric contacts. Noble

met al s Tmmeaemgnbéntm lelgtes tdal ha@diriaMor é‘ébtﬁh”@ontact and to a
iridium rhodi um and rut heni um have been used f

vaethed of ereduding thecerimact materials due to thei r
ell'ent electric conductivity. In

E%ﬁ?ﬂb{(ﬁﬁé}m@ﬁ%@ has been widely used in nmany

I ndust ra@gd21fi el ds since it is nost 20 excellent in

electric conductivity anong the netals and is

rel ati Véhile corgepensiopper alitysgeicetenohlaedtat abedudtiVity have been
vari ous materials have been produced b

y
Hﬁﬁétﬁ‘%rg%je%ﬁf leontact pareder a g bmai the numeber w‘dtﬁS@S of using naked

T RN TV
beﬁiactlpémt ERaraeteaRtics Oari‘cpﬁia?&ﬁal@ﬁfép%ré@ . aﬁ?bﬂﬁﬁ%@ﬁﬁ@us surface

repeated insertion/desertion or slidingi
V@ﬁﬂﬁenwm@opmand@ppenalshmwreﬂmmg pedcducedfaribusess sesparticular,

A e AR b s o
I ISGECHE LRGBSl oR oy G BRE Batachu,
patidene drigjoind rinediem and ruthemum have been used for various electric
contact materials due to their stability and excellent electric conductivity. In
particular, silver has been widely used in many industrial fields since it is most
excellent in electric conductivity among the metals and is relatively inexpensive
among the noble metals. In addition, various materials have been produced by
cladding electric contact parts with these noble metals.

[0003]

Materials for electric contacts considered to be excellent in wear
resistance have been used for electric contact parts that experience repeated
insertion/desertion or sliding in recent years. These include connector terminals

of harnesses in automobiles, contact switches mounted in portable phones, and

terminals of memory cards and PC cards. With respect to improvement in wear
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been commonly used for a general purpose. O her

exanpl es of research and develppnent include clad
materials and plated materials 1 n which

mcro-particles are dispersed, and various

surface-treated materials have been devel oped for 5

i nproving sliding characteristics of the materials for

el ectric contacts. For exanple, JP-A-03-191084
(redBtacaTpaiterialneyacarmasisidtd 8ReENdaRAESEnd RALRRAET gold have
application) has attenpted to I nprove wear resi st anceg
drREncermawingnhusedir st gerrabyurposer iQigerexarnklek aflreséargh and

T BAfEE Ry gf‘qd"&{%&%tﬁ gpﬁ'pg%tigg Theelsdnweich Byerp;particles
Qite iSRIBE, é}%ﬁ@aﬁ‘&iseédrﬁécel@eé}%'nﬁ‘gt\e/ﬁg%'er?’ag&féhﬁgéﬁﬁ‘&?e%ped for

and surface toughness, wherein the ess
anmgreving ateing ehgrasssstidRz)f thé mdteribisfer ateici @ntaste. For

R ey BESTRR b BT ancas viepianed eublissiiapaese

G Aoyl 0 o By 4

pesistoicerbyoroveringhd nighél sdiingresizakeleralyeny pdIRIIUMG plating as an
wth a thickness of 15 1.5 mor |ess as the

iIREENREG QY el At 2 9akkP'atige pa soiordayer. an akensieabiaag material
e ok 0 BRTShob TRt bR PR rarancss

elngcturfaceconghoess (R atf ¢lde Wasd naatedalvaratddpumibd t@20e 230 or less
hardened sil|l ver or har?ened gol d, noble netal s used )
g %ﬂm Oresswigprestivels Whilgdbe pliting: layarsiate camposed of a semi-

- f ar. inO e K -
LB by AR AR B RAFE ST S0P B nd fremenir
tdytesna Shightepialthefiven tarbeight pakthutiainwiitke| diliey biatexgpoisvb hickness of
gf the surface of the substrate. Wiile the thickness

19 HAEONGES @sriRe ditelmgdateyepandi geld<xpddelloy plating with a
&@Ek@éesrworﬁ'd.@?obﬁﬁwance, this is 25 not
aav

ant ageous since the production cost increases due
{BISCLABYREDFUNVEEIRTIQNE of expensive noble netals.
In the @@al ng material described in JP-A-03- 191084,
the ba¥ tal and plating netals to be processed are

def i negioiehr an tr?eﬁﬁ%ﬁélﬁiifBF‘efé%tr{oﬁéebrﬁ%‘gQrtrg%‘éereﬂ K a conventional

roughness Rz of e surface o
Hevaared siiver pshaltdenghitgadd, ndide mdielsdefedriot ponioas vilege it is

= K iRt ScHkmaet e Hosl 9 s pertiamsnghere it i

PRBESGry BRERdd, 3lnd BENG8INgVork2® MeliaF6iten showed defective
conductivity due to exposure of the surface of the substrate. While the thickness
of the noble metal layer may be increased for improving slide resistance, this is
not advantageous since the production cost increases due to a large amount of
use of expensive noble metals. In the plating material described in JP-A-03-
191084, the base metal and plating metals to be processed are defined with a
description of ten-point average roughness Rz of the surface of the top layer.

However, it is thought
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is rapidly worn out. Wile a noble netal |ayer of the
sliding contact material has Been forned by a

cl addi ng nethod, this nmethod involves a probl em of

high 5 production cost with a | arge anount of use of

the noble netal since thinning of the coating |ayer

in the order of mto nmis inpossible by the currently
avai |l abl e technol ogi es of cladding. For solving the
ghavitrergyiinitomest tﬁé%bﬁéﬁ’é,ro& d%”s&tﬁ@ﬁ‘é tcbp? @F Is%t sufficient for
contenpl ates providing erial for el
d@@f@\ﬁ@@tfﬁmth@a@tﬁfetm@m thmslsﬂtmgjcmgacﬂlﬁhatenai since the top surface
chara terlstl and having a |ong

t
KA YoPotontiE fre %ﬁ%ﬁﬂ%%{ti@%smnaa@@etaqmaienal has

e A

Fobildtdnt desst W@H@@bhﬁﬂ@ﬁ otds® E)@meeﬁébletrﬁ@ta! QM@Qtﬂ% ning of

of the present invention has found that the materi al
ftioe coaling tayet ircthstadesotam toenrs nslomecssibie hyeke eutrently available

r re3|st? and sliding characteristics by
%lnodﬁ’%%? F%ﬁgfn 9 ayer conposed of a noble netal or
[
X e R S

cantemplates ronidite b veateHAsior sledtricdshtacarMmylekadRht in sldi
V\AthaZOthlckﬁcegssfromO 001 x (A morqyér?ﬁogrje (n)tns;mg

ghafadteréstics gndheear r|e§tstasragee andvitesing a Ionmeetw@edrﬁel whne the
of the nob

er. conprises, a tal or .an allo
o EfialGEhe BidiuReRattn dikiroRirBM Sistncha ridted of producing
kygamar an all oy thereof. V\hl | e the noble netal of
the second | ayer that serves as the top surface is
worn t @G0&ertain extent by initial contact and
sliding when it is used as a contact material, powders

25 of PR RS afesvanerd aludigsdfop selvincethe aave-reabienkd

PGB 8 B ENED B s 50 o
ecgihnessalie cin tﬂe%n@@\ﬁémﬁle@(déﬁ!eﬁﬂf@eﬁpr@s%té%@énd’Eildmg

an alloy conprising the noble netal as a nmajor
@bﬁ@@t@"mcs Oyrgevidengt 4 first fayer mobiposedtadla noble nestabooad alloy

n‘?edcgf% into rooves on the surface of
ERoRPERG R LB ) aﬁas@wgcoraa@wrmtrban auipelieaverage

R T

tritlaless fome 00O £ (A) e nSrthVJre&ﬁ) ( J ifre o&lffes% §H\ t[’Qa' gt layer, wherein
contact material is Inproved uctile and

fhepsecond laeresaraptiseso noble metat or an alloy of the noble metal other
than the element that forms the first layer or an alloy thereof. While the noble

metal of the second layer that serves as the top surface is worn to a certain
extent by initial contact and sliding when it is used as a contact material, powders
of the worn noble metal are preferentially embedded into uneven portions on the
covering that is formed to be the first layer having an arithmetic average
roughness Ra of (A) um composed of the noble metal or an alloy comprising the

noble metal as a major component, Consequently, the noble metal in the second
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5 the noble netals to enabl e stable contact resistance
to be obtained. The present inpvention has been
acconpl i shed based on the above-nentioned findi ngs.

[ 0006] According to the present invention, the
foll owi ng neans are provided. (1) A naterial for

el ectric contact, conprising, on a conductive
substrate, a 10 first |ayer conposed of a noble netal

Q
s s ORG99 008 BB Pl Wy e

(Ajdired andenatsired) andpgectricayesntaét rhhg béldpmfarér&m’fega?ded as a
second | ayer conposed of a noble nmetal or an allo

COREAG Sfalg behueeid Bl RdunREty0T difergnirapble et nEImref@v)ét the service

0 4 R S B b M et of
frRE MoBR ﬁ\@%l&??&@ﬁ‘&blb%‘fé’dlfe Qbnt ré@&hﬁ?ﬁ% BL o%?adﬁ?d Ihe present

maj or conmponent of the a orm ng secon

iirsveantionfHaer leadn ad:(mmpsitshbddfasetﬂm mtét&)v&ahéhttézﬁédﬁ;rﬁtﬂngs
the first layer or the noble netal as a mmjor

corrponéQ\QOQif the alloy formng the first |ayer. (2)

The matyer.i al I ric.contact a rding toitem .

(1), V\A\ é?clﬁné ﬁf tr%ﬁffr%tsgnf: ipyention, the ?@ﬁ)@«gn%?nqqr@rﬁrg Rygvided.

9 0.5A &ﬁierfﬁl‘ﬁ)r'@é&hb%bnfa%i c%n%‘}ﬁsﬁh% &P@%@ﬁ&ucﬁve - substrate, a
according to item (1) or , Wherei | east
Ifisstdayarfcontodeidr afta helyiermehaxﬁot he aleg onmplrlay@rthesnobie metal as a
f or.med b% | ati ng A net hod of producing the

RRRIRE PANPPRENteWER N %r'@mﬁtlﬁﬁveé%&%m%@eﬁé & enfA) (), and, as an

By 004115, 55 D00 e PR or o
ey tompriSiathe divBld HetdIels 4 ARfjof &mpHseRINARLLER% R thickness

the invention will appear rmre fully fromthe
pbfrooung I@@Td‘e@drwptw@mreatprﬁf\bpm atlelsy, amderring to the

SR 4 48 1 e S B
ﬁ?é]@x”@dmﬁéﬁéryt df 'tﬁ&%tlé;??drﬂﬁn%fh@%d@?%r isY gifBfent element from

présent I nvention Cross sect|
Sreheabieinsetal forimingigter fast lageaootheenoblemhstdi aeatmabr bbﬂlponent of

?t{eeg l?oy folrrﬂYn%ntthleoﬁr}st layer.
(2) The material for electric contact according to item (1), wherein the (A) is
in the range of from 0.05 to 0.5.
(3) The material for electric contact according to item (1) or (2), wherein at
least one layer of the first layer and the second layer is formed by plating.
(4) A method of producing the material for electric contact according to item
(1) or (2), comprising the step of: forming at least one layer of the first layer and
the second layer by plating.

Other and further features and advantages of the invention will appear
more fully from the following description, appropriately referring to the

accompanying drawings.
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[Fig. 3] Fig.3 is a cross section schematically
illustrating a further different enbodi nent of the
present invention. [Fig. 4 Fig. 4 is a partially
magni fied cross section schematically 10 illustrating
a boundary between the first |ayer and second | ayer
according to an enbodi nent of the present invention.
[Fig. 5] Fig. 5is a partially magni fi ed cross section
IBRePRIDEIERYPTION st D@{TAW oundary according to
anot her enbodi nent of res i nvention. [BEST
MODE F@BRO@ARRYI NG OUT THE INVENTION] 15 [0008] The
material for electric contact of the present invention
conpri dkig, 1hFig. 1 bonainssisastienisshemasically flustsatingagreembodiment
@&gaﬁ%¥§&“§?ﬁﬁble metal or an alloy conprising the

o'f‘raj or conponent, with an arithnetic

aver aggrig Q}JQFI"@QS@ aR8o8d sé&) o%of&?ﬁa’t%ﬂ@@{%g@lh@? taalnog}er

| ayer, "a second | ayer conposed o

deumntoMI mesgntiheemiy.e metal as a nmj or
conponent, with a thickness fromO0.001 x (A mor
more t Figag] Rigd is agsosapectinssaiematisally distrating edlither

e b BBl B R optoRar “ror ot ne second

| ayer [Isigaﬂ]][ EiemeRly Phfiby ﬁ’f}}gnfz E$ s@%ﬁe%@%tleasﬂy

that forns the first layer or t e noble neta
diustiating edrmpuany befwedrethel firstyla@sr afbtedardgyehacddrtibig to an
Ia er.. Theratbé]fe havi.ng the noble netal as a mgjor

Rpto &@S?Qf BYeR{|Aey conpri si ng 50% by mass

bl
e al . A SEER Pk Gty pRAT o BD sPoudlls bituRiE Y
Hageatisgalbouodbs) acddrdingadearthétadthBodiicHt o?'tffé"ﬁl@sent invention.

when the nass rati o between the noble netal el enen
HEST AMODFOR SARRYING S09% BYIEMBBENRI@RE fir st

Iayer,g@ when the mass ratio between the noble
met al nt and another elenent is 50% by mass in

the sep@nMgatbANPOr e%%%if&?ﬁtﬁ&t of tﬂé?ﬁéeé}[{ n'n?enq"%;w' d?)?ﬁ%r?sses, ona

follows. 5 (1) Wen at |east one o her e

ch;edtﬁctwetSLIba;rate arfitstlagthesmpesedrens nobld ﬁ]@t:ﬁ%ﬁ@hdallo
| ayer, is a noble nmetal, the proportion of the another
fobPEsingdhg noblesmetal asc mmrsc%morw% with easwritheetic aerage

[y eSS RAGERD 190, 47 PRsirsllBust, pSePrH imconsmed of

hbislenndiz=e or an alioy comprising the noble metal as a major component, with a
thickness from 0.001 x (A) um or more to (A) um or less, and wherein the nobie
metal that forms the second layer or the noble metal that is a major component of
the alloy that forms the second layer is an element different from the noble metal
that forms the first layer or the noble metal that is a major component of the alloy
that forms the first layer. The alloy having the noble metal as a major component
refers to an alloy comprising 50% by mass or more, preferably 80% by mass or
more, of the noble metal.

in addition, when the first layer and second layer each contain the same
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netal el enent as the major conponent of the second

|l ayer. 10 (2) Wen neither anotfier elenent in the

first layer nor another elenment in the second | ayer

is a noble netal elenent, so |ong as anot her el enent
inthe first layer is not the same el enent as anot her

el emrent in the second |ayer, the noble netal el enent

as the nmmjor conmponent of the first layer is

Pedtiié phatar b9 alNed tHasmaas (hfid BERMertieRIMie Eﬁeﬁgﬂ é@@em and
noble netal element that is the major conponent ©

tdretsecenthdrajed0%rbyt masprie denfirst yentdrenvhéR thaWers ratio
not her elenment in the first layer is the sane as

REP the nekiennetal sieieeriarshandthpeelemend iz bAYoby tmass in the
. | N H pot ;
8 04 e T AR BB AT GRTErS
the maj@y WiHOBROABBSE o of AfothbF él%erﬂé?h\f ‘?rLtHeSfirQFFéay%and another

regarded as a different elenent fromthe nob

redementinethrersecasd tdyer iaporobd® medaietite plopbitrsefansdnother noble
when another elenment in the first

| ayer. Further, n _
A58} elemaraceaHeis ionPa%RY masscehsti iasieined Heat the noble

S ler Oy a5 LA ORIRD U T3 ke e

onetabéleitintldstht rajeEomPBnsRCOMAe dbaysld Idyer! ess than
50% by nass while tthe mass ratio of the noble netal

el ement2P®/hen neitenenotiesmizment intthe fiodthayerl rmy emotiier element in
er ang sec%(rild | ayer is 50% by ma

first | ,
HRESER0 YRR A BADITRE RISTEH 50 1R BleERE RBTYie the frt
Relis R e eefgméﬁ‘teag éﬁc?thgl %‘ﬁ{er{ﬁn ﬁﬁp&l g&&ﬁﬂ){ lg&ér? me noble

t e nobl e neta enent  a: e or "conmponent:
sectehelehmyrtas thie nidl00Sdmpbgentlofithe firstNRs iS pakicRMarly regarded as
schematically illustrating an enbodi nent of the

graferent plapaentifeam the eoblerrsetal gjrsment thet isrtbeindaidr component of
f th ti bstrat 1 t hi

té*?%8%%@%?@ngt%FEPégggﬁgﬁﬁé'ﬁ%‘efussi S furt hle? pr ovi ded

on t he(® Whestarl W& elefiett ir?th'etsfﬁgtr |‘ég§r§i§ O‘ﬁ@%&

: . as aﬁ%ther
schematically illustrating ano I men 0 e
ptergenitinithne eacdmhlayan the denipmsdiondofdhe fist I8@ras tgsame as the

| ayer conpgsed of the first layer 2 and second |ayer
§°¥'§’05&'80i Qi dbe sRcond layshdecthal biesuaiie metal alement isisghe major

' [ i S: [ tion. ica
EPPRENERRt hEFst By oot 128 aRF S RIRTAIEATERERY fdm the noble
pretalesiemieny a8the majdheorHpoesita ehe debsndl9ut ded on the
10 conductive substrate 1 in this enbodi nent, and a

cover i hgrthay ethesorpsBeelemartién the first layer is the same noble metal
element as another element in the second layer, and when the mass ratio of the
noble metal element as another element in any one of the first layer and second
layer is less than 50% by mass while the mass ratio of the noble metal element
as another element of the other layer of the first layer and second layer is 50% by
mass, so that it is defined that the noble metal element as the major component
of the first layer is different from the noble metal element as the major component

of the second layer.
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first layer 2 and second layer 3 is locally provided
on the underlayer 4 so that the production cost is
reduced by saving the anmount of use of the noble
nmetal. Wth regard to Fig. 3, the underlayer 4 may be
| ocal Iy provided on the conductive substrate 1, for
exanpl e may be provided only at the portion where the
covering 15 | ayer conposed of the first |ayer 2 and
second [heggr 3 is provided (in accordance wth the
shape of the covering |layer). Wile the boundary

bet weerfighkisf & eaissl spofion s2hamdtisaipoiidstratirer aB eirbosiiawnt of the
as_a sinplified illustration in Figs.

by a liner |]in . .
fyr epNANVEIHONS Eﬂf%f@t %ﬁygfp Rds prowded apdpe sudace pbthe conductive

- . i i cal i th
a1 ALSERB ot SREASSLETN Byl Rl ol on e
fesangerd Bigr2 A0a 3rdss sfélﬂiﬁﬁ%cﬂ’ehﬁtiéaﬁ;ﬁi‘ilﬁ&?ﬁﬁ%sirgc\%nﬁbr embodiment

0.001 x (A) pmor nore to (A) mor l'ess as
X teevpraseat Inventiori 4n uhdshiager 4 ©f thepestdring tyeraihposst of the
s sectiqn of C?I boundary between the first |ayer

o t | . !
Tl 1wl end agepnd fayer 3 1posayih ORdhe RERUGtiverwbStrate 1 in this

_ ot SO Pre s S f |
SR by TPRLIE SBESSBRRELIL AR Byt hlfer aiferon
@nthddiinenoof BempreseMaRvé it Wied uRaE MYer Eétﬂr?ﬂgéé on the

applied on 25 the second | ayer 3. Qtherw se,
santlaetivensupsivates [l jig this gndiealiment yanidaa povegingabyer composed of the

Pl el ot SRt BYBE FeT iveT Bhevided einas Snafratad 4 <o that the
SREARGoha¥af 1s?rebécgﬁbg%%gi th@%rﬁ%ﬁt%‘i&bgﬁgﬁ{?hég% metal. With

thi ckness when the secon ayer 1S applre ense - on

régarddoddy.e3, foe Underlayst Bmayienoally PRVIRRVEX tROESH@ibtive
LﬁgOlO] Copper, nickel or iron, or an alloy of these

bstrate ‘o foexanplednar bersewdedioniy alptheawriign whees thegcovering
r er. alloy.on steel, or alum num5,.
RRE DB BRE sliaay At sSinittares s BiehitReH i ggsordance
foth thB@nhBBE F i coRrirR] 1BFER @Nhﬁé)frfeafs i
i nvent i oﬁ.B [0011] V\Vﬂ@l e9t r)1e under ayéeur gf&tgﬁgp%ﬁﬁé first layer
Ragner semmyidbayqr disi stevioby mdinepling isdedsimplifiet dlushiagoh &b Figs. 1
&géiﬁleCt I C contgct of the g&gsent i nvention, an )
ePeapEtace ahieR Btst fayesi2 on kessonsiuciive gubsijater 1 is practically
' . . | I,\Copper, or an

UPAH iR el BB o 28 s oy BRI 86 Rona e
bag faratedokitd afthlekhess bt 080G ATPONEATF mdrd thRR) um or less as
substrate or for inproving adhesiveness of the
shpyn sghemaveally ia Hiay4mwhidh is a partially magnified cross section of a
boundary between the first layer and second layer. 1t is possible as shown in the
partially magnified cross section in Fig. 5 that the second layer 3 is formed dense
on concave portions and thin on convex portions when bright plating is applied on
the second layer 3. Otherwise, the surface may be slightly shaved by lapping
after plating so that the second layer 3 is coated on only the shaved concave
portions. The thickness of the second layer 3 is defined by an arithmetic average

thickness when the second layer is applied dense on the concave portion and
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a nmetal having a higher ionization potential than the
conductive substrate is forned by plating, in
particul ar, an underl ayer treatnent such as flush
plating or 15 strike plating is effective for
I mprovi ng adhesi veness and for preventing
substitution. Plural underlayers may be provided, and
various constitutions of the wunderlayer are

eferahbl [ dependi ng on applications such as
gﬁ@éﬁﬁﬁ?é&ﬁg%QE?HE%bering. The preferabl e thickness of
the unf@icgyer is from0.1 to 1.0 min total. 20
[0012] The first layer conposed of a noble nmetal or an
al | oy Ra&pPag nidke! aoiipe, oman alloyasf thesajmetatspopamentposite
mﬁth.qn arithmetic average roughness of g;g m is
FHOHT P TrReEC PaGRUETRIRPER LT AFABPEE Al on 2 steel or aluminum

ot i . ‘ _

et i Prinfoyefer 418 500 AR R ARie S ol i nldhfor electic
sbntdichef thentreséntdbvaraioer i al i s decreased when the (A)
exceeds 0.5 due to |arge surface roughness, and
sl i di n@0dAkr acteri stics beconme poor. Wile the

Festr 1 Q00G e wBeHplgrRidBY Srot RuerinpuBERipiedior ot provided in
fRVPEEHAI FEYSECHE coflfkt E)Pgié/ ples@M ADSHfoD g% l%rﬂjeﬁ%g/gl; cBmposed

m si nce | arger thickness t he nobl e met’

obsickeélsorian alioyi afarieies echatiostuat aibsy closdbalt, bPOdFerl ar an alloy of
the present invention, the noble netals that formthe
EPRRE™ MAY 8P PiRYded op fYaMBIRras s bakier of difeision efibatdopponents

B8 BB, £ ROERAMEh 2544 PR ATH9B) b SygS yvnen a eyer o
& oRstar hapad badihen iopizatibh viteritil Hawthe dpdLENESbstrate is

ruthenium Gold, silver, palladiumand platinumare
oreedriyopletingiongasiculam snnoidledayet tadattriest stion as fluksk plating or

first | h bl t al _ ' nt

kS RiAtEEr 5 FeREYS fele ViR AHPERVPRGR M (el PTG
Shidtem. noklA unagrtﬁgé@ mé? Bk drBUiEEdt B8 §$ﬁ€¥r}.dc$r?s%ﬁlﬁﬁtions of the
or the noble metal aS a maj or conponéent o e alloy

tichdrldyer eee phdesphopdvidacedepdtiddgtbn appicaRiengidhaser
is a covering layer with a thickness of (A) mor |ess
rafiirasign o cavadmg e Thetagfesate thickeess efdheluaderiayer is from 0.1

t%pp'bipﬁ‘);il irjI potélhe first layer or an

[0012]

The first layer composed of a noble metal or an alloy having the nobie
metal as a major component, with an arithmetic average roughness Ra of (A) um,
is a noble metal layer excellent in electric conductivity. The (A) is preferably from
0.05 to 0.5, more preferably from 0.1 to 0.2. Wear resistance as a sliding contact
material is decreased when the (A) exceeds 0.5 due to large surface roughness,
and sliding characteristics become poor. While the thickness of the first layer is

not particularly restricted, the thickness of the first layer as a covering layer is

desirably from about 0.2 to about 5 um since larger thickness of the noble metal
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15 all oy thereof. The second | ayer protects the first
| ayer, and is a different nobl netal |ayer fromthe
first layer having good conductive characteristics.
While the second |ayer serves as an initial sliding
surface, a layer having | ow contact resistance
characteristics necessary for a contact material as
wel |l as surface lubricity and wear resistance

NS i i o] C terial may be 20
forni%éﬁ%IE%%Q?%%%EQFEgoggggﬁﬁﬁrgger into the concave
porti of¥)1®] t he uneven surface of the first |ayer
with a roughness Ra of (A) m The anount of the

second In theapregapt ipEeption, teaoable metalp#at goremtredtivsti layer and

cave portion aof the

SPRRRESEY §r Pl pre8Rathuentdurevber B blasbe g ERyrose sptentals.

. - f :
FREA, b (A0l iAo RSCER o SRR iy By
getondriaen aid @tihdnichnaSsidosilvesusdieasm Badqilatirm @re

or nore as defined for the first |layer, when the
Preferami®s of the second layer is nore than (A) m

whi e HRHEVERSe MBI el ndiofiik 1 aish BuRE 6 B i metal as o
hitg6e@sBfons® dFithd Boynteh Gorid e fir%playépﬁjcﬁﬂfer@hF frBm the noble

various covering filmform ng nethods”such as plating,

viedgidhatformeadbesedend &yer on trendolsiputétal aag majpr bempeeednt of the

for producing the mgterial for electric contact of
?ﬁ@’g}ag msmgar&?veﬁ | east one |ayer of the first
| ayer @M4i second | ayer is preferably provided by
plating, and it is nore preferable to form both the

conventionally used plating nethods nay

first qng seecndhyeries Tobyrim %tyieﬂgvlithV&iHi@(gess of (A) um or less
e
apppeped af ainphiemetaladhethanske elementeanpliegliatha{jrst layer or an

TS0 L) o IRy 7 A P

ey e a sed
RlethiNgy& RGh RO kiakt 1A\ Haqgir%;ggﬁéakscﬁﬁcﬂ)’&‘i}g{c‘?&?tﬁéc%%rléjgzgf l}/|Vhlle the

el ectroplating 10 conditi e use
secdratlalyeysawpb astareinttial siidihgserfaoe, s egentdalimgdow cobtact
both | ayers, as_stripes or spots in order to suppress

fasistAreR sRaAptalitlion nesessam o Bratasbmnaleriql @s vell asrrerface

[PEh, B R 5o hisR RSPl OB S o Wity be

foteldasy SinbabtingBBisebbh@MyarMtoRé o F:E\feé‘g&t%iﬁg s WhkdeEuneven

a sufficient effect may be "obtai ned only
puria@nof thevesi laper, wilasiroughness Ra of (A) um. The amount of the

second layer may be just enough for being embedded in the concave portion of
the first layer, and the thickness of the second layer is from 0.001 x (A) um or
more to (A) um or less, preferably from 0.001 x (A) um to 0.5 x (A) um. The first
layer is covered with the second layer at a thickness of roughness Ra of (A) um
or more as defined for the first layer, when the thickness of the second layer is

more than (A) um. This thickness impairs the effect of the second layer while the

production cost is increased due to the increased use of the noble metal.
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addi tives, dispersion agents and di spersed particles
may be preferably conpounded jih at | east one | ayer
for enhancing the effect of the present invention.
[0017] 20 The present invention enables an electric
contact material excellent in sliding characteristics
and wear resistance and having a long service life to
be produced with a | ow production cost. [EXAMPLES]

[ 0018] OdQﬁTThe present invention will be described in
nore detall” based on exanpl es given bel ow, but the

i nvent vhild Sarfls dR@NhgtiimFerrhingi rhethoblY sUBRER: pIAfitE cladding,
applying pre-treatnents such as el ectrolytic
yegeedeporiticthandsputtenag Maydd used Trpteduding the owperéal for

HHoTHS e of B Pisae VTR 8t EastABaRYeh of g Wet laver and
L SUPLRR Sk hap BN B P15, RS, Ay bl BBl o forn
DoteAirsy andsec EByeld By bmtiﬁbn%ﬁiléﬁomioab%'g@@d plating

| ayer was cal cul ated as an average value 5 of
metbede 5By gppropriateiy oelpotast for oae amn atasiropkating method is

L 8 et AP SRS Rl o S P enonay s
p o : et ¢ .

T T P R

conditions may ifle ased. It is uBeful to locBlly apply the Kidthayerlor s¥cBnd layer,

0O000000000O0O0D0D0O0D0O00O00O0OODODOOO -000O00O
o1 both lgyeys agstyirpsporgsnote in owgiep to sugpresethe pegegsary angpunt of
ﬁf%fbﬁFTﬁﬁaz 7~ ¢c 377 a0 UQRLLQUZF YQQ Q QLA <

[0016]

The covering layer of the present invention is applicable irrespective of
the surface appearance of the layer such as bright, semi-bright and matt surfaces.
While a sufficient effect may be obtained only by the present invention, various
additives, dispersion agents and dispersed particles may be preferably
compounded in at least one layer for enhancing the effect of the present invention.

[0017]

The present invention enables an electric contact material excellent in
sliding characteristics and wear resistance and having a long service life to be
produced with a low production cost.

[EXAMPLES]

[0018]

The present invention will be described in more detail based on examples
given below, but the invention is not meant to be limited by these.

After applying pre-treatments such as electrolytic degreasing and acid

washing to a C14410 belt (copper substrate) with a thickness of 0.3 mm and a




EU x Na Wco L6 NLOLO Qc*rr EO EMMM
CO CO CO coO COmNNNNZZrﬂLOMMMo mmco CO
.cooo0oc¢C)* (brcb, o 0O0OOO0OO0OO0OOOOBLOOOODO

060 LNOOOOCD. CODOOOOOOO~00LOOOOO
CcODO c NV V V & V~"V C&Yrrrr' VVV

QQV- 01 ct~~~~ da JEQQOQQQQQIloD d - a.
.CLQQecr, QQQQQQ CcocoVs/ WCC NLEN

e b D GRS G DB gl Bl
dbtdin the MaRrids @10c18ctit Dntdtdin @xa@npf@eg of @1& pFes@n‘P ifveftion and
cr, ccccccr- CO0Ooo0QXXQOO

@@Q@moemweexamofe@zzzz ozz DZZ CLoZ -0 C

0c- c}%e tglcﬁness of eac% p%a’tzlng layer was calculated as an average value
of the thickness measured at 10 points on an arbitrary surface using a fluorescent
X-ray film thickness measuring apparatus (trade name: SFT 9400, manufactured

by SH) with a collimator diameter of 0.5 mm and a measuring time of 60 seconds.
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Plating conditions: current density 6 A/ dng,
tenperature 40C [0021] [Ag sty4 ke plating] 15 Plating
liquid: AGCN 5 g/L, KCN 60 g/L, K2CO3 30 g/L Plating
conditions: current density 2 A/dnR, tenperature 30C
[Ag plating] Plating liquid: AgCN 50 g/L, KCN 100 g¢/L,
K2COB 30 g/L Plating conditions: current density 0.5
to 3 AVdnR2, tenperature 30C 20 [Bright Ag plating]

Pl at i ng[gb'ggyi d: AgCN 5 g/L, KCN 100 g/L, K2CO3 30 g¢/L,
NaS203 1.58 g/L Plating conditions: current density 1

A dne, Thenpenpditien 306 083 liqli@dmbi plativd tagditibis Mr above-
(99 80/201 25 Plating liquid: Pd(NH3)2C 2 40 g/L,

Krestiongs RIzng ArMEiovODbalov., (NH4) 2S04 50 g/ L Pl ating
Igndti f.i ns: current density 1 A/dnR, tenperature 30C

ﬁ P BH i ng] j 14 Plating 1iquid: Pd(NH3)2Cl2 45 g/L,

SU R N QORNERED o ek TR STRGOREHL T,
platigindHidfacinent et 19U NEmberdiug/ $0°0BHE07

150@(}1/ L, K2C6H4O7 180 g/ L, EDTA- 1) 3 g/L,
epeaiinghe 29/ L Plating conditions: current density 1

T M NG R
FARSACaptiaichath desal o bl dabprlfespior  S0C
{Cu platimg] coef fici ent and
Plating liquid: CuS04-5H20 250 g/l., HoSO,4 50 g/L, NaCl 0.1 g/L
Plating conditions: current density 6 A/dm?, temperature 40°C
[0021]
[Ag strike plating]
Plating liquid: AGCN 5 g/L, KCN 60 g/L, K,CO; 30 g/l
Plating conditions: current density 2 A/dm?, temperature 30°C
[Ag plating]
Plating fiquid: AGQCN 50 g/L.,, KCN 100 g/L, K2CO3 30 g/L
Plating conditions: current density 0.5 to 3 A/dm?, temperature 30°C
[Bright Ag plating]
Plating liquid: AQCN 5 g/L, KCN 100 g/L, K2CO3 30 g/L, NaS;0; 1.58 g/l
Plating conditions: current density 1 Aldm?, temperature 30°C
[0022]
[Pd-Ni plating: Pd/Ni (%) 80/20]
Plating liquid: Pd{NH3),Cl» 40 g/L, NiSO,4 45 g/l., NH4,OH 80 mL/L, (NH,)2S0, 50
g/l
Plating conditions: current density 1 A/dm?, temperature 30°C
[Pd plating]
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contact resistance of the parts used for sliding
contact under the foll ow ng ditions, and the
production cost are shown in Table 2 below with
respect to 15 the above-nentioned materials for

el ectric contacts. [0025] [Measurenent of dynam c
friction coefficient] The dynam c friction coefficient
was rreasured usi ng a Bauden friction test equi prrent

0
Bﬁr@ﬂﬁ# m%?%%hgyl"\clﬁﬂ |E{?9adn§4e ll\g%nﬁf%cﬁ %Oe%'; at e
m&mg@drmnrbng @er@hf)@@rﬁé; Neim@ftesbefiing 3@ ti nes,
| oad 10 g, 65% Rh, 25C I\/basurerren of contact
resi st {H&%3 The initial contact resistance after
Eéat iﬂinlg nd the contact resistance after the
nt of the dynamc friction coefficient were

PRARIY R 02 FREN A0 JheKERSRS, b o/t EDTA-Co

and yhe pimshgihamg@. at a current intensity of 10 mA was
neasured. 15 .2 o C, ~ya0000000000000000000<<xc<lx O

emtog candiions: guwert SYTHY<DAGINI) dODPO 04020000 0 C
tﬂqa? P=a0mo\ VVVVLVVV: VVVVVLy
WPBWEco N 'y LOLOLOU MLON LOLOLO co Lo N

Pathlglifdui® RuNnoER-SHI 9B JILI NH.SO5H 15 g/l
Plating conditions: current density 1 A/dm?, temperature 50°C

[0024]

The results of measurements of the dynamic friction coefficient and
contact resistance of the parts used for sliding contact under the following
conditions, and the production cost are shown in Table 2 below with respect to
the above-mentioned materials for electric contacts.

[0025]

[Measurement of dynamic friction coefficient]

The dynamic friction coefficient was measured using a Bauden friction
test equipment. The measuring conditions were as follows:

R = 2.0 mm, steel ball probe, slide distance 10 mm, siide rate 100
mm/min, reciprocating No. of sliding 100 times, load 10 g, 65% Rh, 25°C
[Measurement of contact resistance]

The initial contact resistance after coating and the contact resistance after
the measurement of the dynamic friction ceefficient were measured by a 4-stylus
method. The measuring conditions were Ag probe R = 2 mm and a load of 10 g,

and the resistance at a current intensity of 10 mA was measured.
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EEOCEEEEE>> >>N- QCoX X X X X XXX mmmm
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x - O wwwwwwwWwmmmmmm.,.O D O Q
Q Q E b RabbleR, khe Boéts Qefuifcdfor Brébidelngd the B’%@@r?dls k&t electric
Tabl e 2, the costs required for producCing t

gabtacisinshe exagipdes and conparatotesexamplee vmrerqlﬂsss‘uemdto 4 stages
(800 & RS aRaay FedfiehEovgRare BEeCast nEvhicipvaluation
&%%ta!sa_ Qﬁg%géﬁ dnt%"tf‘ét‘églfe ?@,f(g‘é‘%s ﬁgt!j;'%&ﬁjoﬁiﬁ}el%oogd fg%e poor
evaluation. The ranks of © and O are considered to be in a practically
applicable level.

[0028]

The above-mentioned results show that a stable dynamic friction
coefficient and contact resistance are obtained in the examples. On the contrary,
the contact resistance increases when the number of reciprocal sliding is about
100 times in the samples of Comparative Examples 1, 3, 4, 5 and 6. The
production cost was high in the sample in Comparative Example 2. All these
samples were not in a practically applicable level.

[INDUSTRIAL APPLICABILITY]

[0029]

The material for electric contacts of the present invention can be used for
the material for electric contacts subjected to repeated insertion/desertion or
sliding such as connector terminals of the automobile harness, contact switches
mounted on the portable phone and terminals of the memory card and PC card.

[0030]

Having described our invention as related to the present embodiments, it
is our intention that the invention not be limited by any of the details of the
description, unless otherwise specified, but rather be construed broadly within its
spirit and scope as set out in the accompanying claims.

This application claims priority on Patent Application No. 2006-075231
filed in Japan on March 17, 2008, and Patent Application No. 2007-065855 filed

in Japan on March 14, 2007, each of which is entirely herein incorporated by




eval uation. The ranks of OO and O are considered to be
in a practically applicable Iﬁyel. [0028] The
above-nentioned results show that a stable dynam c
friction 10 coefficient and contact resistance are
obtained in the exanples. On the contrary, the
contact resistance increases when the nunber of
reciprocal sliding is about 100 tines in the sanples
Pbfctonmar ative Exanples 1, 3, 4, 5 and 6. The
production cost was high in the sanple in Conparative
Exanple 2. Al these sanples were not in a
practically applicable level. 15 [ NDUSTRI AL
APPLI CABI LI TY] [0029] The material for electric
contacts of the present invention can be used for the
material for electric contacts subjected to repeated
i nsertion/desertion or sliding such as connector
term nal s of the autonobile harness, contact swtches
20 nounted on the portabl e phone and termi nals of the
menory card and PC card. [0030] Having described our
invention as related to the present enbodi nents, it
is our intention that the invention not be limted by
any of the details of the description, unless

ot herwi se specified, but rather be construed broadly
within its 25 spirit and scope as set out in the
acconpanying clainms. This application clains priority
on Patent Application No. 2006-075231 filed in Japan
on March 17, 2006, and Patent Application No.
2007-065855 filed in Japan on March 14, 2007, each of
which is entirely herein incorporated by 17
reference. 18 [NAME OF DOCUMENT] CLAIMS [Claim1] A
material for electric contact, conprising, on a
conductive substrate, a first layer conposed of a
noble nmetal or an alloy conprising the noble netal as
a 5 mpjor conmponent, with an arithnetic average
roughness Ra of (A) m and, as an
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upper layer of the first |layer, a second |ayer
conposed of a noble netal or a alloy conprising the
nobl e metal as a mmj or conponent, with a covering

thi ckness of fromO0.001 x (A) mor nore to (A) mor
| ess, and wherein the noble nmetal form ng the second
| ayer or the noble netal as a 10 nmjor conponent of
the alloy form ng the second layer is a different

ﬁhﬁmbﬁmmuméwﬂo@m[mgt al formng the first |ayer

or the noble nmetal "as a maj or conponent of the alloy
{(bbarmrﬂgtheflrst layer. [Caim2] The material for

el ectric contact according to Claim1, wherein the (A

i s 15AMaieria! fﬁérﬁ?é@fm CORIGRt, FOOM SN .05, a Londiative]subistrate, a

P et sohMasBo s & Bfs SERRoReSprSing) s Bpbisetal as -

y [
%ﬂ%ﬁ”ﬁ?%%ﬁ@?@% RERRe Radt e RAST 18R o, as an
apper idiyagot theClral laver] aecdnd G@ymrdommdjhﬁ BShetfledhétal or an
formng at |east one |layer of the first |ayer and the

sbewrmMpHyBe the nebls medal as a major component, with a covering thickness
of from 0.001 x (A) wm or more to (A) um or less, and

wherein the noble metal forming the second layer or the noble metal as a
major component of the alloy forming the second layer is a different element from
the noble metal forming the first layer or the noble metal as a major component of
the alloy forming the first layer.

[Claim 2]

The material for electric contact according to Claim 1, wherein the (A) is
in the range of from 0.05 to 0.5.

[Claim 3]

The material for electric contact according to Claim 1 or 2, wherein at
least one layer of the first layer and the second layer is formed by plating.
[Claim 4]

A method of producing the material for electric contact according to Claim
1 or 2, comprising the step of: forming at least one layer of the first layer and the

second layer by plating.




