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[ DESCRIPTION] [invention. Title] COPPER ALLOY STRI P
MATERI AL FOR ELECTRI CAL OR ELECTRONI C. PART AND

METHOD FOR MANUFACTURI NG THE SAME 5 [ Techni cal Fi el d)
The present invention relates to a Cu-N S i -';:used

GRRPEr | strip material suitable for use in
[el eg?rIinlaIIOWor el ectronic parts. [Background Art] P

GoRVeRLIQNA; LY. JFe- based materials for use, in
[el ectrilé)a cjfpieellectrom c parts are usually used, but

recentlbyr Guibased et efd@irTAavidlg ©xeed &M or ELECTRONTC

electricity and heat conductivity such as phosphor
Pigtlor28) MESHHE, FUR a¢sUFALNSOING aiHoys/aml the |1 ke

have been w dely used, As the 15 electrical _

[epetpi6nilc Fpared have become snaller, lighter in

wei and nore densely integrated, in recent years,

t heg - b&SEF Tt eriTH AT us€ L3P hé @l ext rGediioyi-based

cd§§g3r51d5¥yg%&ﬁ 'H%%%f apesﬁ§ggbh8nt<§gr8gg:gﬁbr?%sctrical

conductivily, stress relaxation resistance p
obendicgravorkakitidy, plating 20 property, press

formabilityr heat resistance and tiii . like. The

[Borsgnoahbogrthat is made by adding Ni and Si to Cu

to formthe precipitates of N -'Sibased conpound is a

Cu- - Nonjivegitijpased val | oy ehdndisrgl vempatexdelllent for use in

strength. For exanple, ~a CDA70250" alloy which has
elﬁ@éﬁl%é‘gi stef ed S0 CEBRN(Coppeitt 25 Tevvel BpreALy used, but

re%%%%ﬁ&etbguka%%r %%%%rials having excellent electricity and
heat conductivity such as phosphor bronze, tombac, brass,
Corson alloy and the like have been widely used. As the
electrical or electronic parts have become smaller, lighter
in weight and more densely integrated, in recent years, the
Cu-based materials for use in the electrical or electronic
parts need to be excellent in strength, conductivity, stress
relaxation resistance property, bending workability, plating
property, press formability, heat resistance and the like.

The Corson alloy that is made by adding Ni and Si to Cu
to form the precipitates of Ni-Si-based compound is a Cu-Ni-
Si-based alloy having very excellent strength. For example,
a CDA70250 alloy which has been registered on CDA (Copper
Development Association) is marketed.

Also, there have been proposed Corson alloys on which
the distribution states of the Ni-Si-based compounds are
prescribed and their properties are improved (for example,
they are disclosed in Japanese Patent Publication Laid-Open
Nos. 2005-298920 and 2001-49369).

However, the CDA70250 alloy and the Corson alloys
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Al so, there have been proposed Corson alloys on which
the distribution states of the N .-Si-based conpounds
are prescribed and their properties are inproved (for
exanple they are disclosed in Japanese Patent

R0 5%3%6%? %\2%@998% ﬁggcg%%“%%%glplaéy anc?gj1 ‘{qﬁcwj]el“é‘otrlsoah Laid-

Opadr oyss di soloasedsior ot hen@r bon1aso3cdapaneserbatentl y satisfy
Publ i cati on Lai d- Open Nos. 2005-298920 and 2001- 4356

1ﬂﬁaupnqpﬁnnl%strmh;ﬂ@peareesnahdeﬁ ate neededdlrdthécal or
el ectrical or electron. parts, and especially,

%QﬁQFQﬂ&ChoPaBF6V|d%“hn?SP?CFﬁéﬂﬁvedﬂﬁﬂatﬁﬁgTprbpéﬁpylde any
tan sure
HFJechnlCQFPgé%%§yn?Q§€%%?&|n;ﬁ%&§¥%ecg?ﬁégkff%ﬁVen?‘8% heat

rehdsstheer .made in view 10 of the above-nentioned
probl enms occurring in the prior art, and it -is an
[obpetbsotelhe present invention to prOV|de a copper
alloy strip material suitable for use in electrica
[8eckhécetofrobpamls such | ead frames, connectors,
termnals, relays, switches an the lee whi | e
exhi:BFPFAGNI1B, exbel péﬁtseprtatlnrvrgnﬁ@rl@pehiays bereessiade in view
fqﬁpablllt and_heat . res and a nethod for

t ance,
manuf at %e?ﬁﬁo%%ﬁepr?hieﬂﬁe§§ﬁprqﬁﬂ9n%ﬁs Rgygrior art,
Tt vasi oS Sbydbes oon dfle pCOPRRE ShRidhi JBLET Bhovide a

suitable for use s_ electrical. | oy or electronic
copaet's ahibshaver¢healeauk 1t itel gsmna}dlarréber sdei20 electrical

di aneter of the conpoundcg;aln) of the conpound
OﬁﬂsﬁﬁﬁgﬁﬁpQﬁF t ReTE8pperical | oif st Ffpdmatferingls, tonnectors,

it d 0 bet ween t he
te g R Fe & | SHATERES GiiberEPon st £) ) Rd THEbiting
ex@é@@@h&'e@ﬂﬁﬂﬂhdﬁ5ﬁf5bégﬁ§'ngpr@éQpFEB¥PaBEQ§§y and heat

formability h~ resi stance
resistance, and a method for manufacturing the same.

The present inventors have made various studies on the
copper alloy strip material suitable for use in electrical
or electronic parts and have checked the grain diameter (the
diameter of the compound grain) of the compound dispersed on
the copper alloy strip material, the dispersion density, and
the relationship between the particle diameter and the
dispersion density and the properties such as the plating
property, press formability and heat resistance. As a result,
they have found that if the grain diameter and the dispersion
density are properly provided, the properties are improved,
and based upon on such knowledge, the present invention has
been accomplished.

[Technical Solution]

To achieve the above object, according to an aspect of

the present invention, there is provided a copper alloy strip

material for use in electrical or electronic parts,
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and 25 they have found that if the grain dianeter and
the dispersion density are properly provided, the
properties are inproved, ands based upon on such
knomﬂedge t he present invention has been

shed Techni Solutio o.achi eve the
rff%?f:)ove é%JegtC:égﬁordlﬁgo¥o et g %‘ ge%eﬁ@ss° Ni,
0.lawetnd i DN hagé%|Sil“éﬁﬁ(¥ﬁbab§PQQ§é @El@ﬁ %Hdrhnav01dable
material for use in electrical or electroni.r, parts,

lmpqﬁﬂﬂhﬁﬂmgwhareaprMGﬂdoqreommmearﬁyﬁesOoﬂ ‘Intefhetallic
mass% 0.43 1 mass% Si, . and_t he bal ance of Cu

A ofiftalil &1 rﬁa?urcfcl‘.@%%mw{érl%% Pithetle Mt & thrlerl amount
ofapes Qb kAt esmel | Crpconpeunds (A ;B qg%w&%ﬁl 1A paving a

conprising Nl and SI in a‘total anount 5 0
caopowoice, di heetpmner et abhi ¢ scorpouneh thidyi Agr@an between a
conmpound dianmeter (which is in arithnmetic nmean between
IR IHYE HinhUeal I apdmaxaBxinimival de ithet emonpolndianeters,
and herei

net ers, n %% it is defined as the same
‘%%;eiﬁﬁf? S 3 I l%oc? 9% 125 t Hee | HrB MeaRiagy g 0.3 /m

11|c ound av a conpound 10 di aneter of
%g%t %s%mf%}ﬁeba%fg %@qwl ft ePRBLER] . f¢ compound

und C having a c ound di ter of nore than
R S e B T B o5 1 S Alorhch e K@ rnetallic
esent i nventi on, refer%P(y t he dlsperS|on denS|t

lﬁ.

ofu "hé verivet t qmpoél SSin® AN e theg O 001 mn to

sper.si ensity b of the i_nternet:allic conpound
leﬁs %%3 tﬁéoglgber5|on density c of the

'ntA§%§F&§A% C@H@°§%ﬁg§%§@l Sﬁ&énéﬁﬁ express erably, the

al (b Accor 0 the present’ i ver
dlﬁpekeﬁahlydemﬁftydmsp@fSwQ@ dﬁﬂﬁéfﬁeba@ilbh%mmpound A, the

internmetal [ ic conpound B and the
dispersion density of the intermetallic compound B, and the
dispersion density c of the intermetallic compound C satisfy
an expression [a/ (b+c)< 0.010].

According to the present invention, preferably, the
dispersion density b of the intermetallic compound B and the
dispersion density c of the intermetallic compound C satisfy
an expression [0.001<(b/c)X< 0.10].

According to the present invention, preferably, the
horizontal length X (mm) and the vertical length y{(um) of the
crystal grain diameter on a perpendicular section to the
rolling direction of the copper alloy strip material satisfy
an expression [x/y 2 2].

According to the present invention, preferably, the
copper alloy strip material further includes a total of 0.005
to 1.5 mass% of at least one element selected from the group
consisting of Al, As, Hf, Zr, Cr, Ti, C, Co, Fe, P, In, Sb,

Mn, Ta, V, Sn, Zn and Mg.
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20 di spersion density iii., sitt, c of the : _ _
ttte-:tteta' _i-c conpound C satisfy an expression ion
; 0°.001-<-- b/c) | 0.10; According to the present

i nvention, preferably, the horizontal Iength Q gm

and {he yertigal Lgnoth,y(gm pf.Lthe gryst rald . rother
%{ {%e ol

di ameter on a perpendicular section to ?ng
adgirgctoOntbé oheseoppemald st rifperat esi akosatiesf Yo method
an expression [x /y A 2] According the present .
fqmvent P onct pref@r ablgorRde atbppertaliboynasteiipl for use in

mat.er.i al, further includes a total

f 0.005 to 1.5
Lt afd edst e B en®ht tSel egPEgufifLBﬁH tg]éegrSEB?PS of:
i Sti f. , , F N,
re%%agtq?:@ Sgll B%ﬁe 'Ilﬁqo\];, n!_'ganctr:(fypﬁg.rr 4all|o§7 alg_l Ilnlg\]?:éstlﬁg el Ee

5.above sebjNeGt 0 .accardiing t arotdier aspedte ofatde-e of cu and
present invention, there is provided a nmethod for
UNrRUfCaEter | HeP e tobper af| oy gy atatey -1l af orngse between
in., electrical or electronic parts, including the .
85§t%p§n8f 758 eelﬁé?&t g™ CHsthoWadt Lof tanchppés aliady rolling
onprising 11.0 to_ 5 0 _mass. N, 43 1.5 mass S,
th%ngpet%eeatb%f ance” of "EGtakd” ﬁﬁ?g{/o]i@%bf%c?%ﬁri%ﬂ S’é),o ageconds
tod it epalddiRdm 4 & sPet Weelht830L7 and; 990TONAk 1y the
froﬁw@t)wo hours to tIeuéﬁhours?yehot rolling the rgheat eé 9
hogagto lilpgotcdrore f rom dY0ssecondst ¢0isD0tsecondmpel@ture in a
make a copper alloy strip material; rapidly cooling
rapge  Hottwesn ed%€6pper 2ad 0y8 &t Eirp mtetiating aaging heat

2§ GRAGER 16 fagitfo oL C¢ G3 moAPOFEr 2L REVcaRd omAserial at
- SOMELGALLDY SLULBIRENLL, o, fol PIRSLALEL R copm cne
holiQUEch@YLS- hours.

According to the present invention, preferably, the
copper alloy strip material further includes a total of 0.005
to 1.5 mass% of at least one element selected from the group
consisting of Al, As, Hf, Zr, Cr, Ti, C, Co, Fe, P, In, Sb,
Mn, Ta, V, Sn, Zn and Mg.

Another characteristics and advantages of the present
invention will be more apparent from the following
description with reference to the attached drawings.

[Description of Drawings]

FIGS.la to 1lc are photographs showing a copper alloy
photographed by a transmissive electronic microscope having
an accelerating voltage of 300kV, wherein FIGS.la and 1b are
photographs enlarged to 50000 times and FIG.lc is a
photograph enlarged to 100000 times.

FIG.2 1s a perspective view showing a crystal grain
diameter of a copper alloy strip material.

[Best Mode for Invention]
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According to the present invention, preferably, the

copper alloy strip material further includes a total

of 0.005 1.5 nmass% of at |east one el enent sel ected

fromthe group consisting of Al, As, Hf, Zr, Cr Ti,
i Ta vV, 3n, zn_and

Anotc%e CQPQeEha?%\é?&l%WJc% A Hdviant 25ed AHéE pif8§en‘ﬂse in
elidentdon Wl | eq%cﬁggréﬂpp@ Lenk fEEHHEBﬁng {8||§Nt§¥%ferred

description with nce'to the attac dr awi
en[dRSeldnpt | 8 of hdr M@t 25nFEESi oh0 €1 Al 8e exElalned in
phot ogr aphs showi ng a copper alloy photographed
detteddsni sl vet el ééter orprpand cad)éogpeidnmusag,loranln the copper

cceleratln vaol ta of 30 , wherein | .'"i
3B i STt S T atgRr At SOCUA s ddl be
débcfk@éd' ﬁﬁﬁﬁ arQEQEQHE@pht%n|Qﬁ9§d b e}QQQBQ UE®Scrs  of

30 FIG 2 a perspective view show ng a rysta grain
regipametier @fll@ycmmaecreraﬂd @Bt mmaicertiaalt. . Best Mode

for. _invention] A r copper allay strip materi al

sui t ¥Bi e’“i“il)rSélséqrﬁif1 drecPrreaPrisptepectt oni ¥ip&it ssompound,

th%%%%r di Q%‘}L%Iﬁ%ir ef r IS ed hgq.tr’noﬁdr'ogfg{‘ﬁaq |oefff}§|hq: present

i nvent fon Wi e exp Fst., the
COpp@heahtDYC@ﬁﬂBﬁﬁlhkﬁnlhnathﬁnﬁﬂﬁpﬁkoﬁ @lkPYtétB" mass$,
material of the present invention wll be described

prwifel apeferfermee 2.0 tthe dperaesny, efhéctseofi lceslpxecmttl \zLes in a
content. NIl and Si form

ra%lglggyﬁf%lg@nt%aggl\ht h%srma%I’rpodfﬁd2 terdhedreby ™ prow - cﬁ nEO 0.7
ma&sSLr ﬁl‘@)@e_h p'r@{e‘%\é'brlql %frfo?nCtO glQ The lT\‘!l adgontent is in

a range .:.. o s 4 preferably from2.5 to 5

mass%he a&@ddmadﬁ pxﬁﬁdﬁﬂbiﬁglth@.contents of Ni and Si is
that 1if any one of them is less than a lower 1limit, a
sufficient strength is not obtained, and contrarily, if any
one of them is more than an upper limit, the strength is
excessively high, thereby decreasing the conductivity.

The mass ratio of Ni and Si is not specially restricted,
but it is preferable that if the mass ratio of Ni is 1, the
mass ratio of Si is in a range of 0.2 to 0.3. Also, if the
upper limit of the content of Si is about 1/4 of the content
of Ni, the strength becomes highest, and if the content of Si
is more than 1.5 mass%, hot rolling cracks are easily
happened.

According to the present invention, preferably, the
copper alloy strip material further includes at least one
element selected from the group consisting of Al, As, Hf, Zr,
¢x, Ti, ¢, Co, Fe, P, In, Sb, Mn, Ta, V, Sn, Zn and Mg, which
improves the strength. The total content of the elements is

0.005 to 1.5 mass$%, preferably 0.0l to 1.0 mass$. If the

content 1is 1less than 0.005 mass%, the effect cannot be
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range fromOe 43 to 1 .5 mass% pd:eferably fro,--it

0-5to0 0.'"/ mass % nore preferably fromfrom2. Sto

H 1 mass % The reason of prescribing the contents of

Ni and Si is 15 that if any one of themis |less than
ufficient strength is

. S limit, . t ,
s lgcimllre?g&lyg%att’caoﬁier ridye GRS L ofre of ttf?r'lﬁg.rﬁc?r?tseri’ﬁ)rjes more
tHhan an pper, 1dyd tcoﬁcﬂ&‘éit\fieﬂ,gtnﬂ(}aeéﬁnese yely

ni gh, thereby decreasing the conductivity. e Mmass

rati dagforNiinandtSi titse nprespeci aldvyerrteisdit,i cfede MN0-Si-based
. but is pre-erable that if the mass ratio of Ni is 1,
YRS frcat ICOTHIOUSIAS s airk aPradgecef bn2 e 0. @pper-based

i.f the per lim f the .content of _Si .is .
paeglgci f/hfstogf t%gog’dnt eanntO$ gtfhﬁ\li ,Sﬁrheélggtt engt h B¥corfestoy 1S
invrghesid, andld drhe cmentcof Snadd MPre, thahdening good.

| ass<;, hot roiling cracks are easily 25 happened.
Hosoerdi nghteo  thee gemgs entnvienieintni omotprsef ertabl ysiddee of the

copper, alloy strip ;mterial further includes at | east
COSWE]%HLQISG d s’é}P%ET"éﬂtW‘%ﬁ“r? hBSgFobF T W6REI stiengisringm value

RSt ik Tna £0mum Choa 1T aretedd o & ’ |
aV, Sea,m%n gﬁlg ﬁ/ﬁg, H\ﬁhilc% ggei r@%ﬁo?géerlsheo st?%%g{%ﬁ.m %Pfélds .
detfdt@ld cant etihe ofdtdiected eneift Sthe. ScolpO@hdt 0 1BEsBBSSon the
% prefer? J% 0. 1. to. 1.Omss m If the content is
e

dijpged sthait 0t D5 CREPSUN Y hehef f eetP@arhdt abe Glassified into

fficiently_.obtajned, and contrarily,, if_the content :
P o R TG o7 i A6 REUCARUERT vPEy SEeRongR ot Lon,
fudecieased, Aﬁ??igiﬂGcEQSEB?.Eh%%em%érﬁ6ﬁﬁé&ﬂﬁszngnd C are
Ni -Si.-based internen.alllic conmpounds are produced
confy atime dc dppéh<cbasepe s gldreents tphas enagldmyg 1 .and t he
strength of the alloy is increased, while the

el ectri°Cal"ConNdct H?iet Vi Yedom ﬂg J66d. CoMoneV@F, , @ round
hoﬁgekﬂﬁﬁ§ﬁﬁta'@¥§ﬂé£89 Bgt%ﬁquﬁaﬂﬁ&ﬁéhgﬁ SHean alloy sample

and the thin film is polished by means of twin-jet polishing.
Next, the photographs enlarged to 50000 times and 100000
times are taken for arbitrary three positions of the alloy
sample using a transmissive electronic microscope having an
accelerating voltage of 300kV, such that the diameters of the
compounds and the number of compounds are measured on the
photographs. Accordingly, the compounds A, B and C are
defined according to the diameters of the compounds (the
arithmetic mean between the minimum value and the maximum
value in the diameters of the compounds).

FIG.1 is a measured result of No.9 in the example 2 of
the present invention by using the transmissive electronic
microscope having an accelerating voltage of 300kV, wherein
FIGS.la and 1b are photographs enlarged to 50000 times and
FIG.1lc 1is a photograph enlarged to 100000 times. The



10

15

20

25

30

conmpounds, and the arithnmetic nean between the m ni num
value and the maximumvalue in the dianeters of the
compounds is 10 defined as the dianeter the compound.
Based on the dianeter of the conmpound, the conpounds

are cl.assified into onpounds P. ccor dj
d%ﬁ?erpsrleosnen4GQ% enti o#: t %r?%?ﬁﬂ% app’t f?? Ci é\ %‘:? Hyptained
byt e ampounds, B rafich& are  contained. in the copper

alloy strip material, 15 .0 as nmeasure the dianeters

of H’Fe-rc&d?npdﬂrm QOI@chLdHJI arod e hayiag thai@meteyrafhs taken
unched an an alloy sanple and the thin film
afj stafpeo MEAsS gt Ot Wk T et 2 pol FshFhgtleNery, Sthes.  In

tkﬂ@tggﬁéph%h%nlgggﬁgtég Q—EOOQhé r&% %[&gldl %09%6 téPEtthetlc

are taken for arbitrary three p03| ons “of "the al 1o

me2th Senphecisthg aihiansnivesine aﬁidBCtlﬁ@nﬂngxmn@ﬁlOSz%Q@% in the
havi ng an accel erating voltage of 300kv, such that
digpme tdi et lerd ofcareunsbmpounds and t he nunber of

t d_on the o raphs
oo G RS oo R RSB b Rog e Sude fapnted, and

treccrdimgd o Ahe, o a”?éer§e195v58e QQWOUQ‘#@ ( qpeaZS of each
arithnetic nean between the m ni nrum val ue and

phpepdamamnh \ealduel 4 neditel rdianet er sorofe t thed cnmmumisﬁ .area (mm®).
51G 1. is a neasured result of No.9 in the exanple 2

of {HheSpreSertordems o By Wingthéhe three photographs
eri& tho‘] ]5'09%0\66 t“:‘lrr?ecst rag‘m gkOdn%(f)Sccﬁp | dl a)?_ obtaining

acc I'erati ng 'vol t age of erein 3
thand vkl oar & quhetogaphsenarged i:0 pf;QQQQ;ﬂaprﬁsS. and
FIG 1c is a photograph enlarged to 100000 times. The
di spdisi srwrmensic ifeshat 2 heotahpolindsrA, tBaand (Crarsss of Ni
obtained, by the follow ng manner. First, the
anCo o TS %bepe%wﬁ%t%ﬁ %ﬁeapﬁaﬂaar &PRE @a@eﬁm £ @h@n, while

R (Pe POSELLOn o L atal Lot DSl 2850 LN coppe,
alabit RFBLIC material when compared with the compounds B and C.
When the compound A is contained in an excessive amount in
the copper alloy strip material, it may decrease the plating
property of the copper alloy strip material. Furthermore, if
the content of the compound A is increased, the contents of
the compounds B and C contributing to the improvement of the
properties of the copper alloy strip material are decreased,
and it 1is therefore preferable that the content of the
compound A should be small. The dispersion density a of the
compound A is preferably less than 10 number/mm?®.

According to the present invention, the compound A is
produced during the melting/casting, the solidification
process, or upon the non-equilibrium heat treatment during
hot working, and the compound A is easily lost or down-sized
when the reheating treatment before hot rolling or the

solution heat treatment (homogenizing treatment) after the
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mean between the m ni num val ue and t he maxi num val ue
in the dianmeters of the conpound. Next., the nunber
of conpounds by sizes is counded, and the counted
nunber is renoved fromthe area of each 10 ; hotcgraph

' ontj nu I onverted.i.nto unit area (xrm
héﬁﬁ%éfgﬁk nﬂ%c$§§d¥%§eglﬁ£oﬁ fhé tﬁF@geﬁﬁ5F6§réﬁh§%m‘a Long
peetlal ged toms0, 000t i rmse ANth L 00r 090t kRS s thRIERY cd under
obtaining the average values for the total six

thphotogd aphsns The conpeupdrA-tas aft oicte MBRENt BAN.CSGor 0.5
mass% N 15 and Si and the dianeter in a range from

haug enigrealernan wid eindxdtitidl nflaldethtiwefy bow in the

tensile strength in the copper alloy strip materi al
CQﬂ#E%%%%%ar mF?ﬂp?Hﬁgc&mﬁ%ﬁuﬁ?@?%&doﬁzbewﬁéWqHQﬁﬁ during
creonpaund 1A 4i.g, contai ned in an excessive anmount in M

cover alloy strip material, it nmay decrease the
pl at iAngc2@ iprooper tyhof ptheecopparenth oy, Sthiep compound B has
mat erial. Furthernore, : the content of the

a dgnpouriet A'PEei REPBased Nadss contleht 8ndf Sit kad the diameter
ounds and C contributing to the inprovenent of

L1y R et 19060 of S b Hops S i 1y St e i
i ' el ef fe t t he
D e o g Eha b B e e bl e feppper-based

padicspershoge densidne acObpptheaicegpoind A hstoreferall Yohanged
| ess than 10 nuni berl:am . According to the present
ottnwentdleme tihe conpoundof bsingréduced derinsgctthe punch and
| ting/. coasting, the solidification rocess, or
a ﬁoen ‘?‘%—%lrh%n%aﬁ% MErdmInedt G redtReid chifi BRg SGapsred out
ANQIHGARY | and, OPOURd,A | LLy t
° domﬁﬁ-%?zed \Aslfwé;ﬁofhgp ?eﬁggti%értsgggtgﬁe%tg%bgg%ree GGcks oceur
onr alHe ngpmore t-es sesdl pit tomt heddsér eaburat thbomRgeRIZIANGnd the

treatnent.) after the S hot rolling is conducted at a
prﬁpéﬁaﬁéﬁﬁergﬁuréjﬁbrq;qqﬁﬁy makes shearing working easy,

thereby improving the press formability. The effect cannot
be sufficiently obtained when the diameter of the compound is
in a range from less than 0.05um to more than 0.3um. Even
though the content of the compound B is increased, the effect
the compound B has is decreased, and further, the content of
the compound C contributing to the improvement of other
properties in the copper alloy strip material may be reduced.

The grain diameter and dispersion density of the
compound B can be controlled by adjusting the number of the
rolling passes during hot rolling, the interval time of the
rolling passes, the hot rolling finish temperature, and the
time required until the water quenching after the completion
of the rolling. The dispersion density b of the compound B
is preferably in a range from 10° number/mm? to 10° number/mm?2.

According to the present invention, the compound C has

a total of more than 50 mass% of Ni and Si and the diameter
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period of time. The reheating treatnent . is conducted
under the conditions of a tenperature of nore than
900'C for 0.5 hour or greater in the industria

field thereof, but in the 5 conditions the conpound

1n”%y faﬁl{%gnfl%m brﬁ‘opé Ogggﬁd deELPIg tghﬁlﬁggt th%lnI I dg]éph while

Accor to the present I nventi on, e comnpoun

codtirdtalt iefy rey G:Hdﬁalﬁnrﬁﬂj\f@&&% off Nhange St 20di th&nce.  The
dianeter in a range from 0,015 less than 0.3 wL.a,

lqmﬂlﬁﬁomﬁrﬁﬁﬁﬁﬁg:gne$ﬁpM@¢édnore§s sobgeblkit y:o Thae stress

when th per-based ar ent has of the .copper
re&l Iy ¥ %rfdlirlsa? i 3°chh geaem8 g@haﬁ@%ﬁ?‘%% stress
gesleatse of &ﬁ%fﬂbftﬁebﬁrggén%dykfhd“”gﬁka@ﬁe #adie€ia1 having
during press working, the conpound i's not changed out

high dtrape besassenot ipire fhirgl lyaratiessitdbut frenetdrvadks small
occur 15 on t he copper-based parent phase around the
.3ng b %n@aFﬁ@esﬁroBﬁ@%tﬂoﬁfoﬁtﬁﬁéscr%%kéeﬁa%@@eallng
rin n h by g.th ress
HO?’@?%.%B BATEAGoRERY: o A A 001 LIRS ve, ehe

coobrﬁlaltri@dt\ghmytlh;% dicyreiefenf the Corfpound is ina
range fromless than 0.05g2r: to nore than 0. 3pm

Ever I'h20 divowrdtet hendontenerefi onhelesorpound t heeefgpund C
B 7.5 creased, ;the conpound.B has is decreased,
g GRS 16 SSHTEhi 18T SERE Coftpgling ‘o Tert Conditions
t%ﬁ@%&b%%&%ﬁgaﬁ@ %H%é WproY?”Qﬁkaoﬁeﬁﬁgf%tupéonﬂttﬁé sample
in the copper alloy strip material nay be reduced
heﬁheﬁyaaﬂmahuﬂmﬂehlghdaddsmMEﬂtmm@eﬂéqmyr®ﬁ the 2he sample

npound. B can be controlled by adjusting the nunber
hegf tHEe T ngSpdsses dur® ngrReP: Glemsteg, ¢hethe compound

beFBR%rV ian% Q&itQ%e r8%%&98¥99§§§61xaﬂgnh0t hllngut the

inish te era ur e, ui red un | t he

tewatier guenehig Bfeb@fnetshelcﬁ/@.rm| efononth@f otherr aldhdg. if the
The di spersion density b of the conpound B 30 is .
teppefreftalsey 4 Bheamgnoficomh 9?2 huabem@nto i¥06low, the grain

diameter of the compound becomes small and the conductivity
becomes low. The dispersion density ¢ of the compound C is

2 to 10° number/mm?,

preferably in a range from 10? number/mm
more preferably in a range from 10° number/mm® to 10’
number /mm?.

According to the present invention, if the dispersion
density a of the compound A, the dispersion density b of the
compound B, and the dispersion density ¢ of the compound C
satisfy an expression [a/(b+c)< 0.010], it is apparently
appreciated that the press formability and strength are
improved. If a/(bt+c) 1is more than 0.010, the press
formability and strength are decreased and further the
plating property is decreased.

According to the present invention, 1f the dispersion

density b of the compound B and the dispersion density c of
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., range _ !'I1II°t _, i nunber/mm, According to the
present invention, ,,he conpound C has a total . O

nore than 50 1il Ei SS% of NI gnpd Si and the dianete S'.
iny range fromnore than U OO pmto | ess than 0. Obyn,

while contributing to the inprovenent: of the heat .
o EPSiRs Crren T 254 PP arEPAPFar OB a0s C0AFkDAG P 0+ 101, it
issubjected. ¢ 0yt hg st ress pf@éée&oéﬁﬂ%ahﬁ@?_SQSa mpPoved. If

renmove the residual stress generated during the press

b /wor Kisng,lelsut tthenmatOeriodl, havieng priisgh Heatmateadiigtyance not
preferably exhibits a relatively small change in the
SURAFGRESS LpotP Wl 3% ¢ es S NFel BT Gdndal i ngf  PMoweler mopg than
the c ent._ of. t.he .conpoun [ xcessive,, t he
0'%§hdu€$%v&?§x%ﬁynﬁgn'ggrégggggtiﬁ%fﬁg d%%necg?.sgndthat e
stdiespensiien ndensitry iefi chite yCoralaneent rol | ed by
adj usting sanple heat t:r_:ac.nment conditions
t enperatrdredand ttihee)prddentheltesperen | ur @, theThempounds A,
sanple. heat treatment is high and the Line _required .
B ol §h@%¥ﬁnﬂe§oﬁﬂﬁu°{r%%f%eﬁ?a?sgPoW@?SFthgN&iﬁnd S1, the
efdiamet o ofnd hg campeund,lo,becones, | apge andithey. 1t is
conductivity beconmes high, but the tensile strength
prbéeanaes el aowatOnhMy okhver ahanmdali foft here emper attune safs of Ni
the sanple heat treatnent is low, the grain dianeter

angf Yhe cohpaitd WetoneBesrart &Wd heOotbRductismants may be

| ow. The di spersion density ¢ the conpound is
coggggggﬁér.: bly in a range from 104 nunber,m:: "' to

109 aebsi fiem, tHor grpeeher ablynitica,r ange Epepbiddion of

nunber rill_""ills:?r i7ma9 " According to the
thpr esapoungert,i dh,aid ¢ headi speprpponpriately analyzed using
an energy dispersive spectroscopy (EDS) attached on the
transmissive electronic microscope. At this time, because
the influence of the copper-based parent phase exists, the
peak value of the copper and the background are removed from
the obtained chart, and the peak values of Ni, Si and other
detected elements are standardized to calculated values,
thereby obtaining the percentage of the content of the Ni and
Si contained in the compounds.

The copper alloy strip material having the dispersion
densities of the compounds A, B and C satisfying the above
expressions can, for example, be manufactured by the
production processes set out below.

The cast ingot of a copper alloy comprising 2.0 mass$%

to 5.0 mass% Ni and 0.43 mass% to 1.5 mass$%$ Si is reheated to
a temperature range from 850T to 950C for from two hours to

ten hours, and next, hot rolling is conducted for from 100

seconds to 500 seconds. The hot rolling finish temperature

is in a range between 600C and 800C and next, the cooling
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density a of the conmpound A, the dispersion density b
of the 25 compound B, and the dispersion density y c
of the ,e conpound C satisfyian expression bwe 0.10 i
it is apparently appreciated That the press
0 Lhity ngt h are ov ;I (ho
E%g@ﬁl haﬁggggéEésthe Tﬁéssrggga gg?l %Pnélt%ons

pﬁ@ﬁéﬁ%ﬂﬂ} %kﬁ:dﬁ@r§a§8gl§89 EB%EBeEJFQﬁ.ré%éé”ﬁ%ﬁ&@bn 5C/sec

property is de:reased. According to the presen

and nveotd pdeci fid he dispgeshenredensidy fOmeQ@ than 3007C
conpound B and the di spersion density c of }0

Af¢cenpoungt C satd stylan rexariessi end| &rﬁiéhil(lbigc)sr@ |reQ:]eatedly
it appreciated that the press formability is
Conldh‘ﬁ:rt&‘ﬁedlfltneO@/S@airYirs peds nexdn 029019 theatpr ssatment is
i ned

|I|t not fficientl
Coégﬁgﬁgrlly, t?e Condl Pﬁgndy é%ﬁ)£?ﬁ%eB?EEF§|P§FW8ﬁn 400°C
anst rengChesnt ngrbs bﬁ@’%%u&haﬂ>tfﬁhrsﬁ6§99th AS QoEesult the
sufficiently obtained. According to the present

coppeentildpy isft rtilve nedrpowid$aAingB canck 1C dray e la ttiatalproperty,
of re tga 50 mass% of N and Si, the effect of the
prSSFggé)ﬁf“a' ﬁ@émroﬁn&aﬁle@é FERISFedCs 5 orpgiuced.
prefer- Q%lﬁmﬁﬂp&u; have a,total o Hgg%lhga%oﬁéltlons at
. Si© i

mass % of In addition ereto,

th@th%hmﬁﬁﬁﬁﬂﬂé @eﬂwéeﬂ @55(90@5@'§¥5cpﬁﬁﬁidf9&mt oh@ehours
present invention, the conposition of the conpounds A,

toB sand 1&wa, bEhappﬁﬂmrr@ufdggaaahyze@ruahﬂgn 4%0aReconds to
ener gy di spersive spectroscopy ADS) attached on the

600r ansringsi vehel dcttr omildsing criosicope:emRidrathise thateyeem 650 T
eca,. ise the influence of the copper-based pa ent

anphd5é ©xi she, renéd peak ival ue ofhe heocbpper saaddt he a range

background are renoved froni,
between 20C/sec and 50C/sec (1n a temperature range of more

than 300C), and the aging heat treatment at the temperature

between 425C and 500C for from 1.5 hours to 3.5 hours.

According to the present invention, if the ratio [x/y]
of a horizontal length x (mm) to a vertical length y (um) of
the grain diameter in the perpendicular section to the
rolling direction of the copper alloy strip material is more
than 2, the press formability is improved. It 1is more
preferable that the ratio [x/y] is more than 4. As shown in
FIG.2, the horizontal length x is parallel to the width
direction of the strip, and the vertical length y is parallel
to the thickness direction of the strip. The ratio [x/y] 1is
controllable by the hot rolling conditions.

According to the copper alloy strip material of the
present invention, the diameters (compound diameters) of the
intermetallic compounds (hereinafter, referred simply to as

compounds) contained in the Cu-Ni-Si-based copper alloy strip
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the obtained chart, and the peak values of Ni, Si and
ot her 20 detected el enents are standardi zed to
cal cul ated val ues, thereby eptaining the percentage
of the content of the Ni and Si contained in the
nd Th oy Stri ri haV|ng t he
e ?%g%§3|%n g%glggrla ePE%%g%ﬁ% %: HyY cespecially

ingathvsfy nend h@l@l@%@ @ﬁoﬁéﬁiﬁssbﬁé@%scaﬁbrxﬁ%lWEﬁd heat

be manufactured by the productlon processes set out
rebeB@WHCEhewhﬁnh|ngowe0& @eimﬂma'ﬁdﬂowseomprMhaupﬂédtrlcal
mass% to 5.0 mass' N_ and 0.43 mass %to 1.5 mass Si
Of Sl eHeR R UPAL5St engdr A4 rdhget ke ofLBEE T2 o densities
next

9 1 for. fromt hour 30 ten h urs d
ot S T EIRAIC &8 FOF FPORri00 Shconds Ty ¥e0 o¥ain
dl&@l@@%@s ofherhot cf)@gblrngagb@ st temPeratule a8 &rescribed,
range between 600'.3 and Boot and nex the cooling 11

thﬁgehmﬂcﬁqm@onimptoedngTheﬂﬁapldbome#magtmonddtlqm&perties

r preferabl set at a cooling speed in _a ran
Egﬁéenqﬁguﬁp RFE POOOYsSE LR &@Qﬁﬁkﬁ%tﬁFétFQHgén§ﬂudes a

to@rle%’f tohém)530& q SA‘f %éslhgk aEhfgglg#:do%%ll lrégne%r‘td c?lected

annealing are repeate conduct e necessary,
frbmxtt,heaggﬁ‘tglﬂ’le@d%néigaiﬁ@nbf conduet, edifi,n 1he cr, Tl, C, Co,
conditions of the. tenperature bet ween 4007Z! to four
Feg: 7Py In,~ Sb, f¥em ot hdur Fn,hotirsanss Hor" EthSh¢hy more

p aIIo strlp mat eri al havi ng excel | ent
lmBFaVl“§ 3%8 F% ‘ess fornmability, and heat

resi shanceobpepr oduaed. 10 it | samene Arefgrabl e dhat o the
the reheating conditions at "the tenperature between

pr8?8h7 amd 9251 ocafir bm feguri lhounsnufacisirediobrys pridreribing

hot rolling tine for from400 seconds tr~_ 600
EhEedGhAS e B ol 1Pt Mishthenper aFaré lpet weawess, the

ho850" dofi&%g”%%nd&'ﬂ%okép' dar?c?()l lcﬂg atagth{‘ag Co}qgégg treatment
n a range

spee
conditions.

[EXAMPLES]

The present invention will be in more detail described
below with reference to examples. On the other hand, the
present invention is not limited to the following examples
set out below.

[EXAMPLE 1]

The copper alloys (No.1 to No. 6) having the
compositions as listed in Table 1 comprising 2.0 to 5.0 mass$
Ni, 0.43 to 1.08 mass% Si and the balance of Cu and
unavoidable impurities were molten using a high frequency
molting furnace and were cast at a cooling speed between
10 Usec and 30Usec, thereby making cast ingots having a
thickness of 30mm, a width of 100m and a length of 150mm.
The cast ingots were reheated on the conditions shown in

Table 1, and the hot rolling as shown 1in Table 1 was
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15 between 20 /sec and 5017/sec (in a tenperature
range of nore than 30012), and the agi ng heat
treatnment at the tenperatureis between 42:1 and 5000
for fromhours to 3.5 hours. According to the present
[ 1,0 [ e (oIN y) ontal,. .
o Yook e Fredr e gty PSR F ot thbckRess of
12gmai nNdikapergeei mlﬂ_hLQngelf@Qndlh@U|s%rr1§>%CWa@;n doddit®ed by 1mm
rolling d==-ecti.c?n. of the copper alloy strip
onpe-rser PakDhi surdeses hblﬁeQethetglewbw orrebininy itbe strips
the rati

e TPROYER bl S LT A0S, he PG LN o e

str@i@g;t hyas X dohRarald ebot ondihe Wb‘ﬂih rollzédd' rt :dsonhé"frlng a
the strip, and the vertical length y pars

thiikkckses s> i © eTé Vron. ofAfhersthau,'ﬁkera&lbd[héﬁp|tzeatment
controllable by the hoc rolling condlLlons Accordin%
"afo AHE K dpper 2 bl Poy- St 15 iteer Phl 26f ¢ HOT pesereonds, and

th§8venter %Eﬂf dhéggtﬁﬁﬁlgﬁ%h §n&§%§%ﬁ%§r§% oL the Next,

i c compoun erfed
thsl Epligt Gcds corpounds) £ontRbedi hNTEBBe 1 was carried out
Cu--Ni--Si-.lased copper alloy strip 17 material are

angppropriatas iyl mcelslcmme‘dasm@n@bgt@@pécl al plling reduction

roving .t he atin ert pr'es ; fornmabil
ra B iy 20 aeithartl) RRERRoELo, Biaptad ol Fortugpterials.
Next; #he elegkricals Pérehﬁﬁ§r§96§u@@&t%es%nlﬂggégigfs were
the di spersion densities 5 of the grain di aneters of

intvhketdgapednds or the crystal grain dlaneter t he

copper-rased parent phase are rescri}- , thereby
nor e hﬁpﬂ@ﬁﬂﬂ&%tﬂ?%ﬂﬁﬁ&%%ﬁﬂﬁ?%h@@epPéB@P??@steSt materials

r e, co ri f er,
we?%cﬁggglngg thgﬁ% Q?@ﬁﬁgké%ﬁﬁk% %F f% %% below.
(a) Conductivity

Specific resistance for each test material was obtained

through four-point probe measurement in a thermostat where

water 1s maintained at a temperature of 20T (in a range

between 19.5C and 20.5C), thereby calculating conductivity.
The distance between the probe points was 100 mm.
(b) Tensile strength

The test pieces of JIS 22201-5 cut in parallel
direction to the rolling direction were taken by three from
each test material, and the tensile strength test for the
test pieces was conducted in compliance with the JIS Z2241,
thereby obtaining the average value of each test piece.
(c) Heat resistance

The strip material taken from each test material was

heated in inert gas in a temperature range from 400C to

700C for 30 minutes every 50C, thereby measuring the

surface hardness using a Vickers hardness tester. The
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of _~ Si- ., of at least one elenment selected 10
fromthe group consisting of Al, As, Hf, Zr, C, Ti,

C, Co, Fe, P, In, Sb, W, Ta4 17, Sri, Zn and. M,
thereby nore inproving the strength. The copper all oy

sl TLERL8LSACLOr ding d 0pb0e: ; BLESGMLL | AR, QY A0y the
be easily manufacture y prescribing e
avieeheat | ngatoadi isens beteigetihe hotrHol | LBEPRFEERSS, having
the hot rolling conditions and the aging neat
acuggtrent 1ebAdnerfonse [BVPEES]) bethieqr esbnt hardness for
N tion wll be .in nore detai| describe 0 bel ow
e %%Feggﬁﬁﬁﬁgt%ﬁ%ﬁéﬁﬁie§gscﬂa%ﬁﬁl%;LePn%aﬁ§F_gﬁédness for
thRl @SRl ilnVenvofy | ndoiolb Bt tgdrbQeLhe hal |l @WiRGy a5 ha1f-
exanpl es set out bel ow, [ EXAMPLE 1-1 The copper
sodltleoy s 9( Nempetra tNaze .6) Ifaviheg izl e - s25 teonpasittdnanrs- aasire was
listed in Table 1 conprising 2.0 to 5.0 macsi N,
mogeadhps £O08  mids svasiesridiating bad ahcel 6f iCuwandin a range
unavoidabl% cinmpurities were nolten using a high
befpegientyd Crottd ng 0P nadé ad Wer @ércasi® atita wool Lags than
speed between 1017sec a.-._. 30' G/sec, thereby making
45@3@ thoeg REvCng AhsoreheEkAéssagingOmivh dcsfc. neadmtance
and | engt-1,, of 1 50 The cast ingots were ,
defar el S CORAFLBAG SRGWA 14T Tdbi EhS, ShRESEh@eliet
rely i 0 [ was 13 conducted to
R Wﬁﬁ%hg'\%@r%nét hi ckness of  12nmm
(dNe®treskbacdermebliilng yf or the strips was conducted by
Trout: on the both surfaces thereof, thereby
obt af APngeEheMstEirps | shafitivg Ctire afffvicek Feds iofg Thwmclearance

oqué%’gé%%ééﬁc%rghhéﬂgaagrat%%e in a simple press machine,
and the cut portion was filled with resin and was subjected
to mechanical and wet polishing. After that, the cut face
was observed using the optical microscope enlarging the image
to 400 times, thereby measuring the lengths of burrs. Five
burr lengths were measured in the parallel direction to the
rolling direction and in the perpendicular direction to the
rolling direction, thereby obtaining the average value (n=10).

If the length of the bur was less than 1 um, it was
estimated as A, if it was in a range between 1 um and 3 um, it

was as B, and if it was more than 3 mm, it was as C. The

shorter the length of the burr is, the better the press
formability is.
(e) Plating property

The Ag plating for the test materials was conducted to

a thickness of about 2 mm, and the plated test materials were

heated at temperatures of 350C, 400C and 450C for ten

minutes. After that, the expansion of the Ag plated test
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5 strips was conducted to make cold rolled. strips
having a thickness of 0.167mm After that, the solid
heat treatnment was conductedsat a tenperature of
9501C for 20 seconds, and then,, the strips were

diat el y hed i ter.. Next he agi ng heat
ol PRt horll SO RROGRT n P bl € 154t Chr VB, SouLOT0 gRdna tne

linish a. Lo n
Fr it TaN R o iR Bher Ty Tahrs n?nébPeé%énas yeIf the
nutn@str et eefdad $ed bBthoﬁQelér©pehkim%gc%sﬁb@ated as A, if
produced test materials were nves.ticated, The
itvasi b§sWpEdper tings 5f,orltt e spreed fo e dnice St rit erisalirelShan 5,
wer.e obta ned the f Iomnn%%nanners set. forth
[

TS ° T a ctiiVi Py28pR8i AP eVt ameeSFor &ien Ponding

folrest bg@bﬁ@lsallowas obt ai ned through four::-point probe
measurenment in a thernostat where water is maintained

[EARMPAEt @éfperature of 2,0'C (in a, range 20 between
19.51S and 20. S(d) t her ebﬁ cal cul ating
conddefi vi §5PPe The adilstance (Bet veerf @ heNSr obe poimtsng  the

CO%%S%QQOQKSF M iP%Fgﬁn‘T ! € feengt I% Hﬂﬁrls %]t pé e&er%a(s)fs% Ni,

cut 1 n para |re € rol

O.GErQGEb%nSmengt@keanb%aWﬁh@et%%o@bn%%nQ%C%Hdﬁﬂ in Table 1,
material, and the tensile strength test for the test
angi e¢bs whsleoReuchdd i comgl | ance odidel liche i0EBA224E, were

SUBPBE50( ) HBAT PEUet et THE o1 P1 p o8t FFHIP fakdn thezeby

makh @ each teste Maial. erdal; wWas, é%%@ﬁa£§g %onggEEega%f the
in a tenperature range from400 1s to

teptnutes revdrsy Smxt,th’ehebxzameasanpertgntehﬂcs s fage example 1

Weggr gggiieum n% a Vickers hardness tester. The 14 -

[EXAMPLE 3]

The copper alloys (No.21 to No.30) having the
compositions as listed in Table 2 comprising 2.4 to 3.3 mass$%
Ni, 0.43 to 1.08 mass% Si, Mg, Zn or Sn having the contents
shown 1in Table 2, and the balance of Cu and unavoidable
impurities were subjected to the same treatments as the
example 1, thereby making test materials. So as to check the
properties of the test materials, next, the same experiments
as the example 1 were carried out.

[COMPARATIVE EXAMPLE 1]

The copper alloys (No.31 to No.37) having the
compositions as listed in Table 2 comprising 3.0 mass% Ni,
0.65 mass% Si, Mg or Zn having the contents shown in Table 2,
and the balance of Cu and unavoidable impurities were
subjected to the same treatments as the example 1, thereby

making test materials, except that any one of the

manufacturing conditions did not conform to the prescribed
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surface hardness for. five positions was neasured and
the average value .+l as : btained, The tenperature

having accurately internedi g¢ e hardness between the
har dness for non-beat treated naterial (As naterial)

ﬁnd th 3%Fness for 5 t.he terlal %V|n E l o K h
VahAFdnéds WaS d&FiSTEd tas AT, lsoé’ftenl & uré Tek  the
prbgertﬁ%sh@ﬂ:éﬁgtﬁ%ﬁ@9m$€8P§£?§ur§e%@s H@r%ahga%xperlments
1%i1 was estimated as A |f was in a range
asbehweenadblet [ ardeS500TFried amts and i~ it mas | ess

Plan 450X7, it was as C. The material having high
heat TPesi ¥fRMeEeD desiran yoéxmf@@xe%@é?l eht and 2 were

biljty stress an [ r the
Sh%bﬁ Ss &Drﬂégle ?gﬁ é%?%s§ﬁ¥orna8fl PﬁgThgg?ﬂé%S $M%na the
coﬂ‘@taefah:dkr% welencld Bf h@fe sehbivhg 1hh@a¢dl%ar;anceab1@§/ol and 2

between a punch and a die in a sinple press nachine,
sheg artdiet hanasuit vt oo wasofdl teenwi t har ébira) )andbias total

B T AN LR

home%gqp%oe%%@c%g tﬂaecﬂoﬂ@% JtO c%%tta_ ergn, am
~1, measuring the ._ Iengths of burrs. Five burr

| engt hs were neasured in the parallel direction to the
20 rolling direction and in the perpendicul ar
direction to the rolling direction, thereby obtaining

the average value (n-10) , if the length of the bur
was less "nh.an :1 gm it was estimated as A if it
was in a range be..ween. - emand 3 ;S1 . . was ;,
and i.- it was nore t]-a.ii 3 gm it was as C. The 25

shorter the length of the burr is, the better the
press formability is. (e) Plating property,



The A, plating for the test materials was ~ conduct ed
to a thickness of about 2 um and the plated test
materials were 30 heated at. tenperatures of 3:07?,
4001 and 4501? for ten mnutes. After that, the
expansion of the Ag plated test K material was
observed over a size of 30mm X- 30nmun using the

17

[Table 1]

Aantieal A rnanceoeaon oanl-ar ano-th Lhmoe-t o200t o
uptltir oda LLLIAYA oSLUUP chiajygryg Ton LILLLZS AL A A% AT LELLL =X
the o nunber of expanded| partioens.ils O, fit was. (o o [o |-
estifrated as|“A |[Ft|“ i|t |'s |petween [F and 5, it as|© |F
B—ahd—if—it-was—nore-than-5( it waslas - C. | the
pl aci ng expahnsi pn lexi|sts, |[the bonding |fonce|l bgconmes
O > < N 1 . |0 — [38] Q
I:;gv.f:[EXAI\/PLIEZm q'|he| T |pper; s abl pys| A (Noj & |tho|a |5 |3
No$ 17) having the | conppsilti ons| as | |stled|in| Tdbl ¢ a
W
5 cpnprising 3.0 facti [Ni 1070165 [m $§5% Sif, or [Zn
2 having the cpntentis shown |in| Tabl ¢ apd |t he bal gnce of
¢ Cu,and unavoidapf e i npuri tji‘es” e~ stibjected t|he|same
§ tredtnments as the |exanp| e |I, |thereby| neking| test
G teriats. So ap tjo ¢check [the opertigs of th tes
nat erizal s, next |, t‘che SamE e perirrgnts as [t he, [exanpl e
19 | - .
15¢ wete carr|i‘ed| our”. | XAMP:|CE|3]| he “coppeér |al | oys (Nol“
' [SAe} . . . . J
41t 6 No.30) havijng|the |compositlions |las|listed in
Tabl:e 2 conpris|ng 2/4 to|3.8 nmass N ,[ 0[/43/tqg 1,08
mpss- 990 Si ., | M} « 4n: Ok. | hgwi ng [che«conatlents RO [shown| .
i n¢ Tabl e 2, |and| the bal ange. | of| C4 apd |unavoj dabl ¢
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[Table 2]

as he exanple were carried out. 25 [ COWARATI VE
EXAMPLE |I] The copper alloys (No,31 to _vo.37) having
the conpositions as listed in Table 2 conprising 3.0
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contents shown in Table 2f and the bal ance of Cu and
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As- -apparent - from - Tables- - - and 2;-Eihe-cop;;r*-alloy strip
materials .(No.l ta No.3Q) .according.to the present invention
exhibited d¥0¢1Tent “plating property,. préss Formability and
heat” registance.” "Also; they cbtained "good tonhductivity and

tensile strength- - - - - - - - - - - - - - - - - - - -
_ _ On_the_other. hand,_ [a/(b+c)] values of Nos.31 and 32 in
the comparative example 1 did not conform to the prescribed
value of the present invention, thereby exhibiting low
degrees of press formability, strength and plating property.
Since [x/y] of No.32 was smaller than the prescribed value of
the present invention, No.32 exhibited very low degree of
press formability, and contrarily, since [b/c] of Nos.33 to
35 was smaller than the prescribed value of the present
invention, they exhibited low degree of press formability.
Also, since [b/c] of Nos.36 and 37 was larger than the
prescribed value of the present invention, they exhibited low
degree of strength, and contrarily, since their ([x/y] was
smaller than the prescribed value of the present invention,
they exhibited low degree of press formability.

On the other hand, experiments on the stress relaxation
resistance property and bending workability of the copper
alloy strip materials (Nos. 1 to 30) were additionally
conducted, wherein the properties were also required for
electrical or electronic parts. As a result, it was found
that they had the stress relaxation resistance property and
bending workability giving no trouble in practical use.
[EXAMPLE 4]

The copper alloys (No.38 to No.41) having the
compositions as listed in Table 3 comprising Ni, Si, Co, and

the balance of Cu and unavcoidable impurities were subjected
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- - - - - - - - - - - - - - .20_ - - - - - - -
1 and C

U, n| St et SeomTe ?L(Sﬁﬁ%o? FosAe By cest

mattml@u%senéxt@y@ntﬂm _exhi bidred excelilent cphat thgns 1isted
property, press formability an, heat resistance. Also,

wetriveya @bib aé Aed g%?odaeori'dhct:hvi:ky tawd prensiteest rehgthe test

t.he ot her hand al (bc val ues of 31 and 3
ma%?rlfgst'hé"‘%ﬁrpa%? é‘m% %‘&]eémf i°d %{\‘@%%n%ﬁ‘ﬁlp ¢ 7 vere
Ca&Qqe@r%%grlbed val ue of the present invention,

thereby exhibiting | ow degrees of press fornablllty,
strength and plating property. Since [K/'y] of No.32
was smal |l er than the prescribed value of the present

i nvention, No.32 exhibited very | ow degree of 15 press
formability, and contrarily, since /c, of Nos, 3 to 3
was snaller than the prescribed all.,.: of the present
i nvention, they exhibited | ow degree of press
formability. Also, since [b/c- of Nos.36 and 37 was

| arger than the prescribed value of the present

i nvention, they exhibited | ow 20 degree of strength,
and contrarily, since Lhe,--r [,,L/y-," was smaller
than the prescribed val ue of she present invention,
they exhibited | ow degree of press formability. On the
ot her hand, experinents on the stress rel axation

resi stance property and bendi ng workability of the
c-ppe: 25 alloy strip materials (Nos. 1 to 30) were
addi tionally conducted, wherein the properties were,

al so required. for electrical or electronic parts. As
aresult, it was found
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------------------------------------------------- in

dr try 22 As apparent from Fable. 3, the copper alloy
strip materials (No.38 to NO.41) according to the

pregent b8¥§ghkonfrgﬁhlqlﬁﬁg € 9e|t%% eo% &ln%lﬁqxﬁastrip

property, press fornmabil heat” resistance
mathe icappanNcalilsoy stvd. pllrrataefdcfﬂoedgn tdh@he exaeS ihvention
to 3. Also, they obtained good conductivity and
eX@eﬂ@gltleéi sqxceeﬂglent (glﬁaangrlpaclozvmmwcammw y]formsbséttty and
th iin the fore oi N there is _provided the coppe

he§||6§S§FFP§Cﬁﬁt ¥ Setabi e For Widd iR Fero@ S in the
ex%h%QE%'qaLt5}3€|e%ﬂr%n'Qjﬁgytéb 'téﬂ: Lead o Bﬁ@%lVlty and

connectors, termnals, relays, and t I'ike.
tevibiille Bheeng&&ent i nvention has been descri bed Mﬂth

reference to the particular illustrative enbodi nents,
[Trdistrhet Rppbécepestiteded by the embodi nents 1 nit
on!]? by the 15 appended cl ai ns. iIs to be

appr €6i at%d tRath tHéSéj§k|fPé@goFﬁgthéh§F@ cah Eﬁﬁﬁg@ed the
di_f; h d f th
coggeqn ! g-§€|r§§g¥ﬁi 5%5&%%1 oyt eeP§££EB%ﬁ remtN€se in

ope an e present I1nven

clappkiieati onp €l alerxedt&%nerd orpdyr Of Jdapaneses patefli frames,
docunment N=o0. 2006- 246961, filed Dec. 12, 2006 and the

copnieotitry, 2@ rofinddpanesd spat, ey idatwrerindNahe Q0 k2
6003, filed. Sep. 11, .. 0% the disclosure of which
i's e¥pressl Y1¢ nEBIIFGIET edPBy N ti B eretit e PhEPei fes@Bibed with

reference to the particular illustrative embodiments, it is
not to be restricted by the embodiments but only by the
appended claims. It is to be appreciated that those skilled
in the art can change or modify the embodiments without
departing from the scope and spirit of the present invention.

This application claims the priority of Japanese patent
document No.2006-246961, filed Dec. 12, 2006 and the priority
of Japanese patent document No.2007-236003, filed Sep. 11,
2007, the disclosure of which is expressly incorporated by

reference herein.
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30 23 p[CLAIM] [Caim7.] A copper alloy strip
material for use in electrical oK electronic parts,
including”: a copper alloy caosprising 2.0 to 5.0
mass; Ni, 0.43 to 1.5 mass Si, and the balance ., Cu
[? g ggavoi dable inpurities, wherein there are three
§n7 &8°8f ir:ternetallic conpounds (A, B and ,
[ggg'grizhng Ni and Si in a total amount of 50 nass %
r , the internetallic conmpound A having a
COﬂRO%%% @fmg%fg (¥f££8 h%tggigﬁlHﬂﬂ?tﬁgéignn%ﬁgctrical or
- e: Ween A m ni fum value" an ., max.--numinct Ine,
eleRUNG ARt eris,ciand g ereingidsr aitoy dsndefdingd > o +o
as the sane nmeaning) of 0.3 jtmto 2 jnn, the
S.intrersest &ldl,| i0 .dohpound B madwei 1y, ,a acohpdundadianmet erf Cu and
of 0.03 pmto less .than 0.3 and the inte :netall..c
R dC HEPIPAG td SConpbhifBS o anetere o reI5 thEPE thanes of
- Q. tll%@:lnﬁiﬂfisj' 1~ [daim 2] The . .
ln%ﬁ%%%rt%gﬁ%y st |C§p rrace(r]g'aléf%?gug()a ?ﬁﬁgﬁgkﬁgcgﬁ oarnd #L 10
a elcectarlonbaopart sodccondi ngst® cbai mdre f hecigh spefisdOetallic
densi t a of the Int:eb7metallic conpound Ti, the
COog Poiaddmsi tay deraewid (heariaitest nlettal 4t ¢l T apounidchmetic
B, a d t he disper.si.on densjet% c Clof t he interrretai [
meSpURt e st | fy ANTexpr biSi G [ i (BE)RTE" 016
c ?o%'n@ 3fidheceopperad| | gy rsiphp-ant erjial jEorgdisgdd 45 the
electrical or 25 electronic parts according to claim
saheomde rdj)spef s on mdenrsizt ymb ehet e tiehine@anmeta compound B
i.lic conmpound B and the dispersion
having a compound diameter of 0.05 mm to less than 0.3 um, and

I1ic.
ue 1in the

the intermetallic compound C having a compound diameter of
more than 0.001um to less than 0.05 um.
[Claim 2]

The copper alloy strip material for use in electrical or
electronic parts according to claim 1, the dispersion density
a of the intermetallic compound A, the dispersion density b
of the intermetallic compound B, and the dispersion density c
of the intermetallic compound C satisfy an expression
[a/ (b+tc)< 0.0107.

[Claim 3]

The copper alloy strip material for use in electrical or
electronic parts according to claim 1 or 2, the dispersion
density b of the intermetallic compound B and the dispersion
density ¢ of the intermetallic compound C satisfy an
expression [0.001<(b/c)< 0.10].

[Claim 4]
The copper alloy strip material for use in electrical or

electronic parts according to claim 1, the horizontal length
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density c of the _nternmetall c conmpound C satisfy an
expression [0. %10b/c;1 0.10 [CJ.al.m 4] 30 The
copper alloy strip material for use in electrical or
el ectronic parts according to claimthe horizontal
|l ength 24 X (lan) and.the vertical |ength ti (rtff] ,
X (G P 06t aveFCgratn Te bt 9/ & ipof BendrBupELL grain
. [ to ' irection _of t cqQoper. | oy .
i et areS8rt 4TS S S5bHBEanohoy wis” 93y Bhection
of] @nal Mpbekhe 10eppeyt rald aatsidiify neiterdal dioreis@ ddion [x/y
electrical or electronic parts according to any one
2 @gfl.claim| to 4, the copper alloy strip; material
further includes a total of 0.005 to |.5 ma.:.s of
[fLast: Slone el enent selected fromthe 10 group

oA BOT ALY, SS% LEZASRT R, e MR 4 AecUrical
'Uﬁﬂ“? tur . I ri terial
O%T?rl%ggcelfolq{wl el ect%c%d%&lgfggg@f%q%:&g%rﬁ,é%m u%i%% 4

ththeopbe rstapeofst righeatddnd -a casttHatgatn Ofue £OPR&Ital of
all oy conprising 2.0 to 5.0 nasal N, 0.43 to 1.5
0.R&%alt oSil,. Same: ststve daleandessft Qe andngmaveidasited from the

impurities, .at a erature in a range, . between
ITEPRY SR G501 2t Tromive tHours (8t g haur Cor2G ot s 12

sof, Ohdni NGt hey reheated castyd . ngot:, for from 100
seconds to 500 :,c.c..nd=, to nmake a copper all oy
[steip phterial; rapidly cooling the hot rolled copper
alloy strip material to a tenperature in a range
bet herat 608 @GoancaBO@aCturing a copper alloy strip material

for use in electrical or electronic parts, including the
steps of:

reheating a cast ingot of a copper alloy comprising 2.0
to 5.0 mass% Ni, 0.43 to 1.5 mass$% Si, and the balance of Cu
and unavoidable impurities, at a temperature in a range
between 850Cand 950C for from two hours to ten hours;

hot rolling the reheated cast ingot for from 100 seconds
to 500 seconds to make a copper alloy strip material;

rapidly cooling the hot rolled copper alloy strip
material to a temperature in a range between 600TC and 800T
and

conducting aging heat treatment for the cold rolled
copper alloy strip material at a temperature in a range
between 400Cand 550Cfor from one hour to four hours.
[claim 7]

The method according to claim 6, the copper alloy strip
material further includes a total of 0.005 to 1.5 mass% of at

least one element selected from the group consisting of Al,
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and 25 conducting aging heat treatnent for the cold
roiled copper alloy strip nmaterial at a tenperature
in a range between 40011and2650t for from one hour to
four- hours, [Claim71 The net hod according to claim

e oy-~Strip 0 t al ur b
Asﬂné{ Udes ' agfoig#ibfco 585 E% 1pﬁa ﬁ%gs ﬁ Féas? ‘ong S AR
anel exent sel ected fromthe group conS|st|ng of A, As,

_f, zZr, C, Ti, C Co, Le, P, In, Su, Wi, Ta, V, Sn,
iin and My. 10 15 70 ~5 30



