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[ DESCRI PTION] (I nvention Title] COPPER ALLOY
STRI P MATERI AL FOR ELECTRI CAL OR ELECTRONI C PART AND
METHOD FOR MANUFACTURI NG THEI SAME (Techni cal Fi el d]
The present invention relates to a Cu-N -Si-based
@y strip material suitable for use in
[Dg%g%?rl cg:Nqor el ectronic parts, (Background Artl

ti Il V. Fe- basedmat eri al sforusein el ectri cal
[I%gggl%ec?lrgﬁ‘l%% parts are usually used, but recently,

Cuchased MR alm havingexael jents el et 1dol t Ra@ﬂECTRONIc
heat conductivity such as phosphor bronze, to

PARSt &858 MIOTEOh ROR MANINCRCTER INK eTHaverNIen w del y
used, As the 15 electrical or electronic parts have

[Teedoisadndliiedd] Iighter in weight and nore densely
integrated, in recent years, the Cu-based materials

f or BT 495 tel SHHSERIODr B etonie 2@ Cu-Ni-Si-based

copper alloy strip material suitable for use in electrical
or electronic parts.
[Background Art]

Conventionally, Fe-based materials for use in
electrical or electronic parts are wusually used, but
recently, Cu-based materials 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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parts need to be excellent in strength, conductivity,

stress relaxation resistance property, bending

wor kabi lit 20 property, pres§ formability, heat

resi stance and the The Corson alloy that is
diggdesky dadithg Niriand aot f dapandee pPacéptt Atbsioftion Laid-

Ni -Sji-b is Si-based alloy having ver .
00 gedlG et 207§ eRGT R0 v of CORTOSED abfby T o satisty
thleep Legi-stexed,on LDA (QopRes, Jevel op ¢ glectrical or
Associ ation) is marketed. Al so, there haveée been

elptoposed @Iraad) ahhayseffe MUy t hendstyd bHbLOBrovide any
states of the N -Si-based conpounds are prescribed and

imprevedpr pgetiings apeopeptovedpEtos exXanpladiltigy arel heat
dLsEIosed i n Japanese Patent Publication Laid-Qpen. 30
TeRGE“25665- 298920 and 2001- 49369). However, the

[§$?¥$5§H&éﬁl oy and the Corson alloys 2 disclosed in
e

prior ‘art Japanese Patent Publication Laid-Cpen

2005-29892 nd 2001-49369 fail to fully satisfy
(t(%nbropeﬁﬁ?es &%ﬁch are needed in the electrical or

! SEIA P/ L SHndN ESBRCT Blidne 1419% L0 0L, BROYL U view
any inproved plating property, press formability and

ofhéhe résivet-ameeidrBicsgbosht@ls occurring in the prior art,

and it is an object of the present invention to provide a
copper alloy strip material suitable for use in electrical
or electronic parts such as lead frames, connectors,

terminals, relays, switches and the like, while exhibiting
excellent plating property, press formability and heat
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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[ Techni cal Probleni Accordingly, the present invention
has been nade in view 10 of the above-nentioned
probl ems occurring in the prior art, and it is an
object of the present invention to provide a copper
. alloy strip material suitable for use in electrical or
. QQ%QﬁW%ﬂlé;ﬁQRE?%uéﬁ ¥ |CORPHrsmsk, 2eBniéct or@, masss Ni,

0. if;ﬂ% Ingm%glay%? I%fhfﬁ?agglggge o? Cu ka unavoidable

éxcel i Ng property, press

imdarirekid twhéﬂélheaihd@'asl §tanee,reande foe SO A @S rmetallic
nanufacturing t he sane. The present inventors

conpyadrader ver ious G udhresr onindeN topperSal imya steipl amount
ofng#erlal .Suitable for use in electrical or electronic

t $95RG v e RhBek &St e TSt i et PP 26 having a
coffi AL b1 ahclle cOUROUAC I aLh) Qﬁlﬁﬂﬁegggpq&ggh between a

i spersed on the copper oy strip materia
mirdinspers pue densi by maattduinhealekatimonstd pcdeiowen dheneters,
article diameter and the dispersion density and the
CBrftﬁmjtriaz%t%mchi'asis heée pime@dngsptbpestype peessng) of 0.3 m
formability and heat resistance. As a result, 25 they
to havedf.oulthet hantpkmehelgiai ncohpeet@r Bndiavdeg a compound
di spersion density are properly provided, the
digstegisar tdfed) dt®e Hnppoveds &hdnbaseédiupomdntisachntermetallic
know edge, the present invention has been
compseapIG éh?équ Tectrireaindolianem r 30T onachi dven thed01 mm to
above obj ect according to an aspect of the present
Legsnvérm iﬁ%fe is provided a copper alloy strip
material for use IE electrical or electronic parts,

i neFGArAg % E6ppé ealPB?S%BHerQVﬁ@t?o@'toPBeﬁeﬁ%%%E@ the
%? §§ P@nglé n@?S%szzegnQnEQ§ Q%%§ﬁ9§: % éé ?ﬁg A, the
navol dab

e 1 np rltles, ereln there are t

dispfe dgiter redrad 14 € 1€ osp otk si (e riffe ol {3 €0fpsnisd g, Nbnd the
cand Sun a total anount of 50 mass%or nore, the .
di spetreripet asiems:liébn@oeﬁdthﬂ Hakierg e ad driso L et @rsatisfy

a0 %whlch i.S _an a grpngg n between a m ni num val ue
rﬁb?qnﬁﬁ uent onpound di aneters, and

heA@bB@E&ﬁ@ tb i shdef pnedeas tbﬁvéﬁﬂﬁoﬂeanpes%e9£b9y, the
pmto 2 pm the internetallic conpound having a
dispempowmd density b of the 1ntermetalllc compound B and the
dispersion density c of the intermetallic compound C satisfy
an expression [0.001<(b/c)< 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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10 dianeter of 0:05 gmto less than 0.3 gm and the
internmetallit conpound C having a conpound di aneter of

nore than 0,001 gmto |ess t Ban 0. 05m Accor di ng

to the present invention, preferably, the dispersion

denslia y aclofevtehe the eratetwd | icbjeopoundcArdiheg 150 another

di ' d ity b of th t tallic conmpound. B,
25BRATLRE disheh S 4hn Hengr B L4001 e%%%r%mleer @ 1988 a hethod
£0EONRAWHL It 38 Qﬁgfg @Bgﬁégr%ﬁﬁf on %9 ?gﬁegﬁgiokbr use in

According to pres i nven era

eldcspecaionodensiéytbonict heatid er @i@!ddl@l@orﬂl’ﬁun@tgps of:
and the 20 di spersion density ¢ of the internetaille

reh@ﬁ’p@ugdacmn siygah expressoppey 0a00dgl (dm/mp)rﬁ.sllmg 2.0 to
ccordgn nvention, preferably, t

o‘?‘?%ﬁt @ é?ﬁ”@«am‘s QﬁaSFh%Eveﬁ?ﬁic’éhelEﬁbﬁﬁcwﬁﬁ)% and
un9@01&§bféy§kﬁhrgéﬁ'% d%ﬁpEéeEeﬂgeéaP§¥geﬁgl%ylfgnge between

section to rol'ling direction o e Cco

85010 NSt 960VTBESF | Blofativsl %oAR seXR S %df% >'2ﬂ,ot rolling
According to the present invention, preferably, the

theoppheaﬁbbowa&tﬂuhg&ﬁef¢ﬁ1ffumtmeo isReioudes t t®@l seconds
of 0,005 to 1.5 nass% of at | east one el enent sel ected
Lo P@KPL e GPBRPE 3643RY] s&wﬂgo oRaperiak; Hﬁplzlrly &oolfing the

hog:rg?legeCngeknal§oy StTlp mé%erlal %D and éﬁberature in a
range between 600C and 800C; conducting aging heat
treatment for the cold rolled copper alloy strip material at
a temperature in a range between 400C and 550C for from one
hour to four 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 1lb are
photographs enlarged to 50000 times and FIG.lc 1is 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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4 To achi eve the above object, according to

anot her aspect ot the present invention, there is

provided a nethod for manufacturing a copper all oy

strip material for use in electrical or electronic

parts, including the steps of; reheatino a cast ingot _
of & c6ppertal Pg}%on@*{c%pngnazt.qm%l 5.50 ifedd e NECrQ. ¥8e  in
eletcocrll.CS lrrasos.ro/o Se’il’ acnd t.rg:e bal nce of .%nd Jsl\gavgi dablte q

Fie TEEr‘at B¢ 5°n §°r8nge et Ween® BEUC L EE

(<]
I mpur S, at/a _
enARA RAQC for Eﬁ@mﬁf@%&&ur§n?gn¥:§§nho&k‘{f}'_ Q éQé%éEged in
the reheated cast 1ngot for from 100 seconds to
detsedandsrifstp ke @omeppenlabloysipdqimairerial the copper
rapidly cooling the hot rolled copper alloy strip

allpet et iR o TR TRk atd e §F a REARRN bet VBN E0D andl 1 be
de%%ﬁ#%%fongfgﬁlngﬁggkg cgeaﬁx{re@ﬁnegépégég%ggrg%f%ecq§ of

copper a Firp materia ture i
respdAnge ketgen 4G N RPAG dior ddonaone 15 hour to
our hours. According to the present invention,

pr efNér abhy, Stthef woppehe alblreg istitiapesater i al Munstiherompound,
i ncl udes a of 0.005 to 1.5 mass % of at | east

ot al
thegw yelperr?é’ﬂto{lsrhq et tEF FHUM THP GO cons§Sti ng of Al

AS! Y ’ [ ’ ’ F I ba ) T ’ 9.

V, rSrrlﬁi,fe iﬁlaﬁ%ﬁs.ﬁ% s %& ﬁ%arﬁ%%ar%ggﬁerzlé(?i%@ asri? masss,
preddvanilages-f 1he psesepht mhb¥ent kaA Whlkel she g@ftent is in a

apparent fromthe follow ng description with reference
range t heomt tlackedtdr awi hgsaspbesaripidorobf Draw nysy to 0.7

25FIGS._ la to |l c.are photographs Wi ng Aa copper
mas§!°l’o§1°pq$otporge(r)fae_prhaeb Py =2 r(g‘ng;‘ﬁ_j%sfcjg Hé?%%?‘roni c

m cragcape havidg gReasceberat ing vehtagesol B0kVing si is

wherein. FIGS. |a and | b are phot ographs enlarged to
tha50000 tames cared EIEC. ihémi siaa pleetsogthph enl drogedt t dimit, a

100000 tines. 30FI G 2 is a _perspective view showing a
ly, if any

SUTEAGSERT gt el P at AmdPen oSt WP icoRT . aPMdy COPFrgTL
onenﬂsfrkﬂkm,LE?S%wMQgetﬁgﬁ EgyegﬁégP]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,
Cx, 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 0.01 to 1.0 mass$%. If the

content 1is less than 0.005 mass%, the effect cannot be
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A copper alloy strip material suitable for use |.a

el ectrical or electronic parts according to a

preferred enbodi nent of the gpresent invention will be

expl ained in detail, First, the copper alloy
suf@ﬂ@@éhh&?nob'ﬁatih@d(}oﬁﬁar c@hthXriﬁ.Eﬂ PiFBEBEI Bbn®Ent is more

present invention wll be described with reference to
thﬁheleﬁemassﬁg gheecvsdottigdpecbevemak| dgcekesedt s and

thelg cont ent Ni and Si forr, the precipitates

of a ngfdﬁﬁﬂpéﬁhdthﬁhéFSﬁ?“H%o%PH?ﬂElQn' fine Ni-Si-based
1n§é£ﬁ@95hlh€pr8¥ﬂnﬁ8uﬁé£ecére roducHif %n C?,ﬁteengogﬁ?knbased

a range from2.0 to nass preferably from 2, 0
paBebtnape8seandlibeg, Si andnt ent Lstkengthange feng Oa#Boy is

to 1,5 mass% preferably from0,5 to 0.7 nmass% nore
ingrepepdbl ‘glh#?l6mtb%eﬂ-@CFrlﬁﬁés%?anH@tFﬁa‘éMnléf becoming good.

rib ents_of . Ni_and 5 that if
OB S e RS ndhe For oot PRI AT OB oP nFES ooises of the
coﬁ?&uhﬁs enangt Ftﬁ'égtai}ﬂt%mgltlcom%rp%tm C‘@f‘ﬂé rrﬁ‘ﬂlllﬂum value
any one of themis nore than an upper limt,

angdt t@ﬁgmxmmceskueellyx Hifgh, d1 dreetebys de€r e rrgammamds is
degond ctivit Be mass ratio of Ni and Si_is not

b%% alds cBBgLes0 Rt We|§oﬁxpé’ruéﬂndab| e 1asgd j pn the
SS el 1 h ti
dl%ﬁ?%%gegg "%tl'feo @cgm%g%ﬂ&Al 13:}(1)& %ngﬁgnggpea% cﬁsélfsfjt%i into
compoheds aof, $ aﬁdalmout Hidowfindetcomhentpdsdit theention,
strength becones highest, and if the content of Si is
EURBRRIPER, 115 s eHmry othathgtles acRBPaREdEaS] IapRE are
A@cord to _the present.invention,
co%?%?@?@b CR e %F?%yStrfPlﬁ hatettal further
i ngdides &ba's@t%%t e @hgﬂﬁﬁér§e|&0t@r§jetl3%m969%lﬁs a round
consisting of A, As, af, , P,
hole, h&pingha faam¢téﬁ1aﬂn&mmdlwbpuwhheh @mlannam&ny sample
st rengt The t ot content of the_elepents is
% B iyt E Hhst8, P%fb?‘é?%bw BSOS t OF 1°6 Ams’e PP ing.

Nedthe Ct@féteaho'tégks fst ham O, %u ne ss8pobhe &ff& tand 100000

cannot be Iclently obt and contrari I f
timde aont entkdrs foreatrbarriry s ;bdslglcmﬂswawttme alloy
becomes decreased. According to the present

sammbRnbFoRY i ner g sisi s psedel acbrart al Micresepeendsving an
ac&gleelp({@ﬂ%f voi@aéeheofoﬁ)(ﬁ)&kvbassl?c 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
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5 parent phase alloy, and the strength of the alloy is
i ncreased, while the electrical conductivity is
becom ng good. However, the present invention notes
the sizes of the conpounds, and the arithnetic mean

. between the m ni rum val ue and the maxi nrum val ue in the
digpemeteh <SSt hee e ofpotitiscrBraandefined asdtheare obtained

byg%ﬁ%ﬁﬁé¥ﬁ6W¥ﬁgemg npound. Based on the dianeter of the

e coﬁgounds are classified into conpounds

A Brang: Cthecosbfgnd® 4hee PF 8§NEn | INENdhOPographs taken
furthernore, it is necessary that the conpounds B and
at Che eaoht ainedtineehposoppernsabkoycsesspimtiepiyabizes. In
15S0 _as neasure . the dianeters of the compounds, a ,
th3SuRE Rol & ey TS taF artt of D6T CSRAG punEhédison shthmet ic
meéﬂ!@¥t§é§ﬁl%h@n%ﬂHYﬁdﬂthfﬁér% 3 995'&%§Qmﬁ W%g?%‘ﬁn the
twi n-jet polishing. Next, the photographs enlarged to
di&f008rd i st landc INOOORAL i mes are taken for arbitrary

three positions of the alloy 20 sanple using a
t rafiHilosi Vee eNeBPRBNPE RPEPESEOFe Waviifgsanis counted, and

cc at ing_vaol tage.of 300k-V,. such that the
e PP O R B i Sund M he e or Hifbouifis °ach
phA & FEEAs W ed 08 &BStPﬂ@éQQI?Peénvéﬁﬁéad_H.HEBYunt_'Lhearea (mm?) .
conpounds A, B and C are defined according to the

di aftier s ief thedgonpounts: (A8 16f aritdmehireenea@notographs
bet th i nj al ue _and the maxi nrumvalue in the,
en 1A gRA i %q%?@”%%‘ﬁ%%ﬁm)ﬁorooo FIRe1 | Shar RedoaPeaLning
end SHldadl o Qed nedhe exampl &1 25 oL LAG PELISAL
y e electronic

I nvention using the transm ssiv
m Crioscopenhavhdign anaaceekeratli vF vRlitcaage0f SOHNssS of Ni
wherein 30 FIGS. |a and | b are phot ographs enlarged to
andbD00and nekse addakeCeirc 1ns aa yehgteograph ®nd amged Loum, while
100000 times. The 7 dispersion densities of the
exlpidghpouttis2 A LB adrid <G Yar £0Wbttaigdd chys E FRNI BN | i rigie copper
nmanner.,. First, the conpounds,_appearing on the
L S SR (! 0" The AT BT L7y Ehr BB poeTP T GRES apend C-
wheal asséf bedpbyinsl zesis! RoMriinecase, ahhexdi-ammter ffount in
the conpound is the arithmetic nean between the

thar enprmr val Uey apdrihemadeiriam, vdltuendn ddereh seetlee splating
of theéggnpound. Next, the nunber _of congounds
PrARPIi Y & i T otPRREE ahtCY hetEdbntelchbfAber F4TronbveEs, 1f

thérégﬂﬁ£ﬁ%a5?at%% %ngound 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 Dbefore hot rolling or the

solution heat treatment (homogenizing treatment) after the
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10 phot ograph and is continuously converted into unit

area (imi?2). This is conducted. for all of the

t hree phot ographs enl arged t& 50, 000 tinmes and 100, 000

times, thereby obtaining the average val ues for the
hotommlbﬁng plotagraphsd The onponuntdedpbastars oval fof a long

nmore than 50 mass% of Ni 15 and Si and the dianmeter in

PeEipgnge AT 0. 3TPM 6 EabAN W 1SR t@afithi 1§ ngorducted under
rel at i y low tensile strength ip the caopper y
they rqoﬁlc}\égct]eo M5l Ohhén WP Pt WQrgo%%Jhd§5(é%anﬁor 0.5
u ihn cessi .
hogﬁo\éﬁﬁf%e ggrq gﬁeall}n%lu%%? %l %eel:& gcﬁme%?%toefs ¥fc in the
codédrease trtelepl@dmgs@rz@ Rraper tr)én@fmt he- q@@ppfo@ht@a during
strip naterlal Furthernore, if thn content of the
theohpbuh@lAing.i ncreased, the contents of the conpounds
B an ntributin npr ovenent of

pr opgﬂ:% 67 the té%pp?erresaqr}toylré‘ﬁrﬁl?fb(t e‘?}PeaI C?ﬁl%ound B has

a Q%%%Qa%ﬁﬁqmﬁﬂg ﬁﬁaﬁSSEhﬁégggr%fpﬁﬁfQﬁﬁp|§it§§& %H@ dlameter
content of the --1.- .4.) conpound A should be snal

inThe rdingperican (ﬁ.&IBSIinnyta okskhe he@npaungmA wBile exhlbltlng
preferably | ess than 10 nunberiam 2, According to the

impregedtpna&auwimabikntpnpomhthlss prheduceltle dopppgr-based
the nmelting/c Stbp t he solldlflcatlon process or
1

PaEEGH ERESor (9RRRTheat L Y eaF FdRt THETIG L 305 hehanged
ouY."OB%' @ﬂag%nq H&e sﬁc%'% hlgelgtkféngrﬁq e]‘.f"ﬁl. Ig ltrgé%e?ore o}?unch and

down-si z en t reat

a ddkl icugiorg thee sol Wbt oingheahet eaipRnt ((RoM@eNtZanged out
oft;ﬁg;geggbéuggt%% HQ% high hardness, but fine cracks occur
on the copper-based parent phase around the compound and the
propagation of the cracks 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?.

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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8 hot rolling is conducted at a high tenperature or
for a long period of tinme. The reheating treatnent is
conducted under the conditions of a tenperature of
nore than 900t for 0,5 hour or greater in the

industrial field th eof , in th ition t he
in (B AROH KRy PSR R a0y O B e S G hE Gt b Le
corr@éibmgmg to thé\cmlsgwsméﬁttbﬁ PhesSEBLti PEAkkARAce. The
the conpound B has a total of nore than 50 mass% of N
leand f8emand ftteer dpareterwarkiang ange a‘uh)JraCO;dBiS to tidne stress

less than 0,3 gm while exhibiting 10 i nproved, @res
re]fjcﬁfrrab"r‘qlﬁl?i‘/llﬁﬁatsf?s afherr he Copiser Pfsed pateml stress
f 0 r t al. 'Sn&ﬂﬁg%
ut o?&)sﬂlt““t']g':nr8 ‘Bgl%st]'ngtéesQSyof‘§ %fflgnga tsmt-i rlrleans 0 # having
hl(jwnﬁ@aﬂnd‘eal@lt%n@érImﬁﬁﬂﬁly\ﬁ)ékhlbltkh% COTPOLtkeE iy small
not changed out of shape because of its high hardness,
chaguyge f ilme Ehackswdeess 15 0om t heecoppershased igar ewtlneallng
ase ar t he conpou nd the agat.ion of th
o hkEe=s PORE vior kiR Ea09BCRRetary” | oreutaEe: the
codt & PI$ £%¥f55§“$%|&é¥reigédeffeCt cannot be
sufficiently obtained when the dianeter of the
conpﬁuﬂddlamenea rangel fsmem 4 i85S dhaalﬂyOBﬁmuhBrmmmpound C
t han m Even. 20 though the content of th
ar%o%%%a sedsbynafgassanc r%mérlreecl%e%etlé%%%%% Bopdstions

th t {
(SRR AU, U] or DML A ST

hedth theae@pper ial layistaip ARéeriak MRyjhedediwedihdheample
grain dianeter and dispersion density of the 25

hexonpoaatinSntan el eont r hicedy byl radflusnhgrt g niimberompound

of the_rollin asses duri hot r ol er
be 0TS ofl A 1 AP ng e RIS ot PREDRRG rhhiiLn Ut the
teﬂ@f@@r atyes ]gtﬁndoé&?méé Mg of,equi r@fei W |oEI'?§rV\@1ta%'d if the
quenching after the conpletion of the rolling. The
tembex&ﬂsr®nodemhdysbmpietheamommnHMMéheolsslow, the grain
preferably in a range from 102 nunber/nue to 10
digfmbRs / /i the comp%%rlaﬁﬁ@m@a £Re g reasréfhttr%véﬁrlri&ﬁtl‘flty

bect, deéoﬂgoundfh% né?ég}.&ll 8feng9[t $a8f59hgasf%ﬁgoguﬂ C 1is

and the n-aran rom nore

pr&f&@éwm;t onl %SSratrt@ér BroRSpmy W&mho%rvmfzr itButi oty rtenber /mm?,
t he i nmprovenent of the heat reS|stance The | ead frane

mowd t eprpfessbipr king ks sabfect édono LA stymeerfmni efto 10’
Iaage Irpg so as to renove the residual stress generat
MU AU g t he press working, but the material having

heat, J83+ %ﬁgﬁgagﬁ abkynexhi bid s a4 el @tfl V@Aé/ sBblersion

change in t upon the stress relief
desinepl Angf Hawevempdund g cdind eit spérs hen caapsingd B of the
I s excessive, the conductivity may be decreased.
compound B, and the dispersion density c¢ 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/(b+c) is more than 0.010, the press
formability and strength are decreased and further the
plating property is decreased.

According to the present invention, if the dispersion

density b of the compound B and the dispersion density c of
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10The di aneter and di spersion density of the conpound
C are control |l ed by adjustin? sanpl e heat treatnent
conditions (tenperature and td ne)lf the tenperaturethe
sanple . heat treatnent is high and the tinme required
theocotbeusadngl esdtdatf ¢t reategptessidong). 0be<gsacn< 0.10], it
. diameter of the conpound 15 becones |arge and the
1S ARFQGLATSP betdheshri gheedsut fTereaPEhity e ist rigmdved. If
ec S ] r_th er nd, if the_te rature of
b/?hegggn% ggkegﬁapregfgégf iggﬁomPr?ﬁg gFgfnggﬁgﬁ§¥erls net

suetitheneoppemrd ikecomesngmebhrapgithe condyeti Vist nore than
beconmes | ow. The di spersion density r of the conpound
0.80t s Roe pogkeriabltytilona sangegthenin®4 imunber/ ned 2 that the

109 nber/ re.preferaply.in a range from 105
Stﬁﬁﬂggﬁlbﬁ1§gggéﬂ lﬁﬁﬁﬁ@ﬁynﬁgFglned'According to the

presedi L0 [ [ [ densd t

A L
B 8ndafdhtkie di $perdl @t densd thhan A0 tescompound £hd Si, the

satisfy an expression [a/(b4-c) 0.010], it is .
efopphar ¢t | FhgppPeesated AN tifn pFags Bor mabidsveg.and It is

pr?%%f%@ig @§§ti9§%?Y$§v%L% g%&gfc%ﬁi%oggrghggayggm%%%% of Ni

ress rornma reng are decreas

anfiustiher thead@iphahi NthdFORer tyul srdesfieasedl ements may be
According to the present invention, if the dispersion
cogensiiey- b of the conpound .P and the dispersion

densi t . of _ 10 ,the conpound, C satjsfy an expression
[0 SRy £ NG FOTECGRE | Aumipr beFat Got HATRHE Lion of
r bl 1 &Y S\ | \Yj ' S :
T B e s PRb T o < R Gk T O b yed ueing
anoldraemmed, dibeonitvar idpgctifoddlopy | SEDINe thaachel. 16n the

the precipitation strengthening is |ow so that the
Lrapsphgthv e s eAGCtEeriicci BheT9SoPRQi nedit 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 wvalues,
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 850C 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 600T and 800C and next, the cooling
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According to the present invention, if the conpounds
A, B and C have a total of nore than 50 mass% of N
and Si, the effect of the pnesent invention can be
achieved. it is 10 preferable that they have a total

f han 75 %of N and.Si. In additi
5 CKaParDY CHOBRUGTRRY of Wit SRy bECEbATAI nEgRditions are
A
prﬁﬁ% O patas A, BEERA R AESRE ARbro 5 HRaTy 86 /sec

and!Sh B9 (2175588 JHEr S 95n‘pSEﬁ‘cM?eSp%ﬁ%é’s%%pym%EQS)than 300C

attached transni ssive el ectroni c m croscope. At

Aft Sthhﬁe ttlh%caéléﬁdt he, i nfldlenge Ojndékﬁllcrﬁfpgﬁ:ebaé@;geatedly

par ent hase exi sts, the peak value of the copper and
Contdwe:ttmbkgfommteafsenne,rmaed frreomh t hegohtaitmed: chaetiment 1is
Si and ot her 20 detected

d the peak val ues of N
Coﬂé] SP r el %t&ﬁ&gﬂﬁﬁféﬁthc%@%uFﬁWE@rééPﬁésbetwee“ 400C
and,f\l_'sewgyggpt ?k{;‘fa”% C@&tﬁg&r gows COR%.e%t roeSL}lhce the
i~ an i con

al ne e conpounds

copaldroy 1Stayi B éfﬁﬂaadeﬂaﬂ N diey disRersdon Eﬂﬂ!@iﬁq 9£§roperty,
of the conpounds A, B and C satisfying the above 2

pPreggpfessiadns idan, st @m@lﬂ@mm%@mm@y the
B dnar di i eonbrrarte She mibbott s e iasaii i tLons at
thean@e 4 ’{@rc’ec’o/ E\Qw%eg Z%I 3%%?‘&661}_(99 S‘Erom four hours

Fat ur e range from for fromtwo

toiEE§5h59r§o ten hﬁﬂfsroﬁmgngeﬁﬁméuﬁofoffbﬁg4b@ seconds to
conducted for from 100 seconds to 500 seconds. The hot

600r adddargid,i nitsh Hempesat € 4:8n 1 $h at sapgeabetwesBtHBBL 650 T
and SOO and next, the cooling

and 750C, the rapid cooling at the cooling speed in a range
between 20T /sec and 50C/sec (in 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 1s more
preferable that the ratio [x/y] is more than 4. As shown in
FIG.2, the horizontal length x 1s 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] is
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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11 is rapidly conducted. The rapid cooling conditions
are preferably set at a cooling speed in a range
bet ween 5r/sec and 100r/sec I a tenperature range of
nore than 300C After that, the cold rolling and
mahangali ngrar epepaart st 971 ¢ odiecteed kdfd . netbesaby, andecially
next, aging heat treatnent is conducted in the

IMREAYE PP orfd0f P{ ABL REMPECREHY bt ¥Reh 400C2RA41550@Nd heat
re§9§t£ﬁeg]OQﬁiEﬂuﬁjiovéP thQﬁf§l @8rau%%§g%f’tﬁgeelectrical

copper alloy strip matetia avi ng excell platrng
orpreQRestinon iy essrdHr mabhl bbiyi tadd, hedle r@sd$d34Cen | Sensities
produced. 10It is nore preferable that the reheating
of cbhdi pirens &t atrles etreneT dathe ecdgtoeets @75thandryStal grain
for from foHé hours to six hours, the hot rolling
4

di?‘f‘%eforo§ rE EPRREOTIRRSED HO6SEEC IS t & ShoPTescribed,
théPél!)%ng ol Shy h [ Ag ur e het Vﬁﬁ%re6-§r%nﬂ%e7éor{>rgggrties )
pee Ween

rapid cooling at  the cooling s In a range be

Fu2Ohéspotand apesecal Ieppet ai pr aatangaloffumet hadcludes a
300t) and the aging heat treatnent at the tenperature
ot weenV498pF &ad 1500tassr® faforatl. B amiurene oeBeBenbusslected

c ing to the present invention, | £ the ratio [X/y
el SR Pl bR A Bronm s 1 168 vBF i 5 Pengiiy ¢ O
Fef: M, ofin20 ghe aipi nodi angt ersd n the peypepdi cyhdkepy more
section to the rolling direction of the copper all oy
imptovingetieei strésgnidre than 2, the press formability
is inproved. it is nore preferable that the ratio
[ x/ y]1§ s TRFREE hatl ¥OY AsS&hbn. M4 e 3d 2, a¢ferding  to  the

préggﬁgoﬂﬁggn£§8gt%gﬁiﬁép85§£i§lm%n%fgg%uwggt%y prescribing

the reheating conditions before the hot rolling process, the
hot rolling conditions and the aging heat treatment
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.1l 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@sec and 30Wsec, thereby making cast ingots having a
thickness of 30mm, a width of 100m and a length of 150mm.
The cast 1ingots were reheated on the conditions shown in

Table 1, and the hot rolling as shown 1in Table 1 was
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25 direction of the strip, and the vertical length y
is parallel to the thickness direction of the strip.
The ratio [x/y] is controllable by the hot rolling
conditions. According to the copper alloy strip
r|aI e Lnventd on,_t te
con RS sone oF el 8155 “OP AL 30 e Her SR C comaiass ©f
12mfnher gkRaft eacer gienred ;'Eb&pl:het@taap@som@u@dﬁﬁducted by 1mm
contained in the Cu-N -Si-based co per all oy StI‘IE
on maktaarbatharselraqmegortlaeeeyfpr é@@megefd Oty the strlps

especi al | rovin t | at | n pert r
hav BEnahi %\} Fre &t ta t?é‘ gh <@ ﬁ%%ﬁﬁﬁﬁa%f%r the
strflgg. 58s1 1 éﬁéeecpt Ebc%a eleet rP@lPe@arstt%lﬂsn having a
addition, the dispersion densities 5 of the grain

thldikaréetsercsf of . tbemeonpadnds amhathe wieyssaligr auerat treatment
di aneter of the copper-based parent phase ar

WaSprasEti Mett & hePebyeRs e § it 09 ng S0he fe?b‘bv%o neRCeRsd and

rt Further, .th |
thefyr HF £ Rt oded 2ot drare G Docit g g el e R
thel @a8hPNe£l Bt tSelectedsA8ywhr oM rhe18r QURas carrled out

consisting of Al, As, H, Zr, C, Ti, C Co, Fe, F,
andl f£irSish Mpldl'arol\lLuS_m wZa apddwgtedhercebly mprldng reduction

i nproving the strength copper aIIo str
ratigt e‘?fall%aeco?rbe??f‘gb-‘( oopﬁélﬁlllé@erﬁesﬂ?ﬁ/‘g YontEg t&rials.
asl r r r t e
e

invieglliigag eeandi ti ons and the agi ng heat treatnent
condi tions. [ EXAMPLES] The present invention will be
in Fbee Hetigius weseeithbgs for the produced test materials

were obtained by the following manners set forth below.
(a) Conductivity
Specific resistance for each test material was obtained

through four-point probe measurement in a thermostat where

water 1is maintained at a temperature of 20C (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 Z2201-5 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 22241,
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 400TC to

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

surface hardness wusing a Vickers hardness tester. The
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20 below with reference to exanples. On the other
hand, the present invention is not limted to the
foll owi ng exanpl es set out b&l ow. [ EXAMPLE 1]
Thecopper al [ oys(No. 1t o No. 6) havi ngt he 25 conposi ti ons
Su§§apﬁst1@@r<ﬂneiabl®ll conpr i oGt o1 t @25, OmaassPedi ,and the
to 1.08 mass% Si _and, t he bal ance of Cu and

a"ﬁ’ﬁa%u dabt e’ mpliPft i PVt dol t enThSi ng-ARFEHUre  having
actheguengy marm&dimag%@g% ST BofRILAA e GAUILs for

speed between [ Q1sec a sec, ereb maki ng cast
nonnpets hawiangda 3@ diiagkngss mzft&&@) aavd dt e naraﬁ)@& for
and a length of 150mm The cast ingots were reheated
thgnmpREréaAdiNEVIRY SHEWLGWe Stalardne sthdvasheddbined as half-
onducte

Soﬁeéhiﬂ %mégggggrﬁaV|E%egh?mﬁﬁkﬁegg bPE1s mRﬁﬁ?Fure was
mo%@cghghlBUQQZfOEttQEeSEr?Eﬁa%@a.%%n uctied by &{gnfﬁla range

he both surfaces thereof, thereby o talnlng

be&hELRS 4BAVE NG rihes g hicckness LQf dé tt_ h@la OIldess than
rolling for the strips was conducte to ke

4500 | etk skdd P$s h@Yi Nbhe material having hlgh heat resistance
desirably exhibits excellent stability in the stress relief
annealing after the press working.
(d) Press formability

The test materials were cut after setting the clearance
of 10% between a punch and a die 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 mm, it was
estimated as A, if it was in a range between 1 /m 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 um, 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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t hi ckness of 0.167mm After that, the solid heat

treatnment was conducted at a tenperature of 950t 1f or

20 seconds, and then, the stkips were i mediately

guenched in water, Next, the aging heat treatnent as

shown in Table I was carried out 10 and finish cold
mategiiglng'ascesndiete@var @ rol ¢ ngfr dumet iPon3Pami oisgfng the

10%. thereby obtai njng respective test material s.

OPINERT, THHE BT PeT 1 7R F SHI¢ hbpr sBAEEd tPes ndtidtd s s T the
nu@ﬂgf’dfvg§§éﬂ@é dFortions is 0TE@:Vﬁéﬁog%Fg%%ggaté%sA, if

or the produce est nmateriald were o

it tilke Healwleaw ng atanrsr sitseiad ofd 1B belrow.i { @t was more than 5,
. Conductivity Specific resistance for each test
1t federfal Owas bbt AhAed lefdoug e s poi nexpsobe the bonding
FoTBA %&Epent kﬁ a thernostat where water is maintained

at” a teﬁﬁﬁ?&td?e of 20t (in a range 20 between 19. 5t
[Exane120.5t), thereby cal cul ating conductivity. The

di stance between the probe points was 100 mm (b)

TenS§ihke stoepgth alloys TheNbeSt piecedcafl7}S 2ha20hg5 the

cut in narallei direction to the rolling direction .
Compgse tlaken by thPEETF ridim BBPEACH t&¥tPietidl]d aP; QaA@ss? Ni,

h nSid.e th t - r.t | ece
ok 6%0% tS%toe J‘l’nﬁg)?p}lgi%nchga%;vﬁr{qg Eqwé;ecﬁrgéet&gms,%%%?%bfable L
andobtaieni ng e cavermgewaldigl ofureaedi daste pi@gir{tCles were

Heat resistance The strip material taken
subfegirceacte t 856 sty | areaese0s heat édd nexapplegds itthereby

keSS L Ee {0 A00L 19, 100C (of SO IINLES o une
tes¥Sig & M IKer S Rar dRgss 468! &y ments as the example 1
were carried out. ‘
[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



wn

10

15

20

25

30

14 surface hardness for five positions was neasured
and the average val ue was obtai ned. The tenperature
havi ng accurately internedi dfe hardness between the
hardness for non-heat treated material (As material)
valargd tde hgtelnegssefent t henvehetoml hawWong dshe Hoowesteck the
hardness was defined as half-softening tenperatuie. I|f
Praffr i s -2bf ERai RgStehpératale  wasXor EPehHABOoIXP§Eiments

S . estimte 1 f. 11 yas i n a range between 450t

EE \g%‘ue ﬁ{ﬁn{{)ﬁlﬁ dlaz}'%EfAé acndr]TLer! t V\%S |l ess than  450t, it
was g Cexpbeifmheriadsiiays ng i ghe healanpa®l stancsl 10 were

desirably exhibits excellent stability in the stress
shaowal | éfn afabdkei ng,af éed theope esxt whihiei ngxapg)epr dssand  the

f bilit ] The t teri t,aft .
COMT e i ETRYP ahcHEsE. EVDBELUb Ao punchiaRASH di #nd 2
shdW' Gc1pd ”Pﬁlﬁnﬁf%ﬁuﬂg!_&}' NEond? +aBHst Ne agUbh+Rgrt | Qlﬂ’d’)’az total

filled with resin and was subjected to nechani cal an
deneitt polnads Ng.oANeraridadi Irhecanpodrste Ayas8 ahserednd the
using the optical mcroscope enlarging the i mage to
hovjgpriiadesto tHflekya etk gy ¥ el | Stk SFraddi s.
Five burr lengths were neasured in the parallel
direction to the 20 rolling direction and in the
perpendi cul ar direction to the rolling direction,
t hereby obtai ning the average value (n=10). If the
| ength of the bur was less than I gm it was estinmated
as A if it was in a range between 1 gmand 3 gm it
was as B, and if it was nore than 3 gm it was as G
The 25 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 gm and the plated test
materials were 30 heated at tenperatures of 350t,
40000 and 450C for ten mnutes. After that, the
expansi on of the Au plated test
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[Table 1]

I5 materi al

was observed over a size of

usi ng the opti cal

200 tines.

| OmMm X 30mm

m croscope enlarging the i mage to

it was estimated as A,
was as E, and if
the plating expansi on exists,

hecanpcs | oaw
H—OW

[E

i f

It

is between 1 and 5,
5 it was as C.
bondi ng force

it was nore than

t he

No

I f the nunber of expanded portions i.s O,
it

f

becones FEXAMPLE 2] —TFhecopperall-oys(No, 7t
J.g)gayipgthlé,;m 0 ;E ons, as ;JsLejQiQ;Tgb elx . |.
¢onprising 320 |fass% N~ 10 |“0)65 ‘MassPe Sis |My|or| 2Zns |-
ha-“ring the contentls shown liniTable 1! and|th
bal ance of Cu and|unavoi dablje | npurifti es wene
subjected to:the sanme trept nents fas |the-exanmpl g2 42 |o |2
thef eby making |test [mafer| alls. [So| ag to chec¢k [ he
g roperties of the[test erfial s, next|thesanme
7 experinents|as|the exanplep 1 15 wereg carrfied opt.
¢ [EXAWMPLE 3) | The “copper |al ] 0ys( No. 21 |t:0| No.-80)havijng |« |~
©  theiconpositions as (isted ijn Tab] e |2 conpri|sipg |2, 4
£ 03,3 mass¥% N0, 43 to 1, 88— rass%Si-—My,—Zn-or—Sh
havi ng the contents |20 |shpw] in Tablle 2, |and the
bal ance of CO afnd|unaveidgbl|e i Aputifti €S wene [« [< [« |
subjected tp the same tireptments jas |t he exanpl g 1,
t hereby making|test |mater) alls. |Sol ag tp check the
o L . .
properties pf. tthe|test [materlials,| next| . .thelsape |. [. |.
experinments|as|the exanple 1 were| carried out.
I PARATIL A/ EVYAN 1 1]
> L AVEATVATTEV M K Rl IS o — ~- o~ [ < o] — < 5] w -
8 R g 4 o | La Jla B |l a8 o |a e [o |« e |«
el he]
L - GHN SR A T O - 0 - O T O R RS O -2
@O <> — o~ = m n o~ - ™ N — e} <t un - -
o g |s|s |z |g e |a|a |8 |52 |5 |22 |2 ]38 |8
3 s |s s ]lsls s |s|s|s|s|s|c|s s ]|s]|s |e
U 5] [ (<) o [e2] ) [ea] uy M ['3) «© ['p] [ve] - Xel - <
5 s (8 f[glg|s(s|s|g[g8]s |22 |23 |88 |8
< s s s |sls|s|es|e]|s]|s|c|e]|s s |s]|s |s
o ¢ oy
g E;; EL. m : i’; ] w ~r o~ < — ™ ~ 2 ] o~ u'z o~
g;g CL 0 o < [=]
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o v
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The copper alloys(No, 31 to No, 37)having the
conpositions as listed in Table 2 conprising 3.0 nmass%
0.6.5 mass% Si, My or Zn having the contents shown in
Tabl e 2, and the bal ance of Cu and unavoi dabl e
inmpurities were 30 subjected to the sane treatnents as
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[Table 2]

thie, exanpl e 1, ther[eby nekijng[t est [maf eri al S,| except
that cany one |of [hegemanufadturing ¢ondi tjicons (di dsnpt (2 |g
confarmto the pregcribed |valug of the |present
| NVeNtTon. So [@as | o [check[ the propentTes [of [The {es
1 - -
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eN c). : As apparent from Tables |I and 2, the

copper alloy strip materials (No.1 to No.30) according

to the present invention exhjbited excellent plating

property, press formability and heat resistance. Also,

t hey obtai ned good conductivity and tensile strength.
No“ﬁﬁ)ﬁﬁe+oﬁheFmﬁﬁﬁﬂ?tTﬁ covales“vf #Nos. 31 ang*32 Fpgion for
hort-he-aC anpamat irveveexanpliendtn diod metgreonformto the

prescri bed value of the present invention, thereby

exhibiting | ow degrees of press formability, strength

as aBgdpRk-ahtNOr PEPPeltY e sS NC&AX/ Y], OfndO.3pMas smablerstrip
than the prescribed value of the present invention,
ma ;132 sexiichi T eido vEpy 3D bwadegreengf t5 fhreegsresent invention

formability, and contrarily, since [h/c] of Nos.33 to
exBILRA sttt et et haR lofe g 65698 Hey vaPtBsaf fog@ability and

he Taghi T 1500 A ahB med iy S 8o oI5 SRty gety anc
tedsangerstdd@mydmhe prescri bed val ue of the present
i nvention, they exhibited | ow

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 wvalue 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.41l) having the
compositions as listed in Table 3 comprising Ni, Si, Co, and

the balance of Cu and unavoidable impurities were subjected
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20 degree of strength, and contrarily, since their /y]

was snaller than the prescribed val ue of the present

i nvention, they exhibited | ow degree of press

formability. On the ot her hand, experinents on
tot hbessrass trelaaxaniton aedsiist amcanproper t ynandohendikhgy test

wor kability of the copper 25 alloy strip materials il
mafRbSaLE: | FHSP o EBE LAY oRATFY Lo RELER e T e 1isted
welDe RIORLILT €S sreres akso siegul r edel Yrfl@oirdLabrorche test

electronic parts. As a result, it was found that they
mabadithe, sheess ridleaxadh®nekpsicshante psopért yexaatble 1 were

bendi ng workability giving no trouble in practica
caggésd[ BXAMPLE 4] The copper alloys(No.38 to No.

411havi ng the conpositions as listed in Table 3

conprising Ni, Si, Co, and the bal ance of Cu. and

unavoi dabl e inpurities were subjected to the sne:

treatnments as the e*ai-n*a L theto.by.rnalh test

.al xoai pt that the .mah-faaturino, cohiicJitions

liotad were hOopao(d.:( Ss to. u'aock Lcroertia O.

the test materials, aa*ti the Qanpb, e.*CErj.tnta .ata

the exanple 1 We. Ce oarolo:d out( 10 KkeTern
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[Table 3]

22 As apparent from Table 3, the copper alloy
strip materials (No.36 to No.41) according to the
present invention exhibited excellent plating
property, press formability and heat resistance, |ike
the copper alloy strip materials in the exanples 1 to
IL Also, they obtai ned good conductivity and tensile
strenc rln_r‘lllc_f_riﬂ! Anpll alﬂlllty] AS set forth
n the %ore90|nc tlhere Js |provi ded the copper all oy
stripcnaterlal \éry\surta%le for use in 10 el ectrical
0| ect|ronic parts suchlas ldad franmes, connectors,

termnal s, relays, swiit ches and the |ike. Wi | e
the present inventi|on|hap>keen described with
ef erlence to the partifcular| illustrative enbodi nents,

t I g not to bejrestriicted|by the enbodi nents but only
Dy the appended cladimg. |t |is to be appreciated that

{ hose skllled i n-<the art|€an change or nodify the
e@bod‘%ﬁnts wi t hout| depaftijng fromthe scope and
:;@irlt of —the prresent—inyenti on_ Thi s
applijcation claijns the prigrity of Japanese patent
document: hb 2006-246961, | fi|ll ed Dec. 12, 2006 and the
pri orliat y 20 of Japanese patlent docunent

No. 2007-236003, (filjed|Sep. |11, 2007, the disclosure of

vhi ch 9§ expressly incarporfated by reference herein.
[eN . . .
25 5 9 A copgperl alloy|strip material for ase in
electrical or electronic gﬂrts, i ncludi ng: a copper
abl ey conprising-2.0-tle {S$.5,0 nass. % Ni, 0.43 to 1,5
mass% Si,, and the bal ance_of Cu and unavoi dabl e
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a) there are three types of internetallic conpounds

(A, and C.) conprising N a Si in a total anmount of

50 mass% or nore the internetal 1d0 conmpound A. havini

a conmpound 10 dianeter of 0;3 smto 2 fm the

i ntfer mERid i teonpotihd Bhesi ndy a EoRrpocrielP e anadtey strip

f 0,05 to,l th 0,3 rt t I nt [ 1] .
e CehbbRd PE hai Fg 50 CohbotnEC i ARGT b7 BF° bt & Rant "vention
exi®: 90dAR f byt 1hess t %i%f%r%perty, press (AdadN€ty and
hori zontal length I(../44) and the vertical |ength.

hedbyr¢dil§)ancet heibe thestappgrarhldyasetep materials in the
on. per pendi cul ar section to the rolling direction of,

ex3ipRledpperald oy Bt39p RREEr PRIF4BLHs AP osh eXpiwslsi vty and

I (c) the dispersion density a. of
ter{l%:iey? n?c%lf?r%(?g?l i c compound A, the dispersion density b

[ Rfaudshe siant eydiatialdd € iggppound 13, and the di spersion
density ¢ of 'the interretallic conmpound C satisfy an
expressigen Ifa/rtitrc)n 0:020]f anRdycAmEXPEIESHE OAls provided the
[0001f=.(b/c)L: 0,10h 24 [Claim2] The copalloy strip

copigleriallevr 658ipn ekéetripdal vervel edtitedile parqr use in
S

GG | nEPudee S BUARS oPI8t605 4L, 5 Raoodits} afzames,
cobfostonts AT TR el agy! 01108 g mpRi Ao,

Sn, wilandtMe. present invention has been described 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 1is expressly incorporated by

reference herein.



10

15

20

25

[ aim31 12: nethod for manufacturing a
copper alloy strip material 10 for use in electrical
or electronic parts, including the steps of: reheating
a cast ingot of a copper alloy conprising to 5.0 nass%
Ni, 0,43 to 1.5 mass% Si, and the Pala--e of Cu and
[CuhEYoi dabl e impurities, atatenperature in a range 15
bet ween 85tkt and 950r. for fromtwo hours to ten
[chougrsi] rolling the reheated cast ingot for
from 100 seconds to 500 seconds to nake a copper al | oy

strip materi rapidly coc:-itnci the ho
;b BabEeapparo |5 S bt Yater GPs rifpeie arECTRIGEL OF
range between GOO and 8.00t 20 and conducti ngng heat
e lerteatentafreors , t Recdoldd ngol kedoceweper laldvoyosprilging 2.0 to
material at a tenperature in a range between 400t and
5.05x20t%f or ,f nam3one hour rike skowr , hawss thantadbihaieniorfg Ca and
copper alloy strip material satisfying: 25(a)the a are
unal/Br et EpesRfr iitnter, mitallddi¢, conpounds (A, B and
a) there are three types of intermetallic compounds (A,

B and C) comprising Ni and Si in a total amount of 50 mass3

or more, the intermetallic compound A having a compound

diameter of 0.3 mm to 2 um, the intermetallic compound B

having a compound diameter of 0.05 um to less than 0.3 gm, and
the intermetallic compound C having a compound diameter of

more than 0.001 um to less than 0.05 um,
(b) the horizontal length X (um) 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], and

(c) 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+c)< 0.010] and an

expression [0.001<(b/c)< 0.10].
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25 C) conprising N and Si in a total anount of 50

mass% or nere, the internetallic conmpound A having a

conmpound di aneter of 0.3 fifitto 2 gm the

internetal lic conpound B having a conpound di anet er
[0faith O3 Rmto less than 0.3 gm and the internetallic

5 conTxrrand C having a conpound di aneter of note than

hor| Zont a?opp%e ng?fhi@ s(for%g teervlear i catlzq1&1’eé;qtnh ele(Ctrﬁical

of _the crystal grain diameter on, a, perpe cul ar
or QeI T ERORLE Rer Pol FERr AR eat? ot e he Q@%pﬁ?p%ﬂ FLLoY

strip 10 material satisfy an expression Lx/y ::a 21,

staypl materigk)fuheheli speekidrs densgittal abfl .tQﬂgﬁ to 1.5 mass3
internetallic conpound A, the dispersion density b of

of tdte lader metal ¢ 1 eneonporhne-B;d afibrt hehaedigpernsia@msisting of
density c of the Internmetallic conmpound C satisfy an

Al exps essi orvf aldbro) b, O, WH] mnd mn dbexqy essioma, v, sn,
[O 0015 :(b/c)s: 0.10]. [dO ai m4] The net hod
D@I(#ng to claim 3, the copper alloy strip nmateri al
furth includes a total. of 0,005 to 1,5 mass% of at.
Ieast cine el ement selected fromthe group consisting
[C3e1R 3looas, EIf, Zr, O, Ti, c, So, Fey P, In, Sh.,
WMh, Ta, V. Sn, Zn and M. .,
A method for manufacturing a copper alloy strip material

for use 1in 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 850TC and 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 600T and 800T
and

conducting aging heat treatment for the cold rolled
copper alloy strip material at a temperature in a range
between 400TC and 550C for from one hour to four hours, and

obtaining a copper alloy strip material satisfying:

{(a)there are three types of intermetallic compounds (A, B and
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C) comprising Ni and Si in a total amount of 50 mass% or more,
the intermetallic compound A having a compound diameter of

0.3 um to 2 um, the intermetallic compound B having a compound
diameter of 0.05 um to less than 0.3 mm, and the intermetallic
compound C having a compound diameter of more than 0.001 um to
less than 0.05 um;

(b) the horizontal length X(gm) and the vertical length

y(mm) 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]; and

(c) 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+c)< 0.010] and an
expression [0.001L(b/c)< 0.10].

[claim 4]}

The method according to claim 3, 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, HEf, 2r, Cr, Ti, C, Co, Fe, P, In, Sb, Mn, Ta, V, Sn, Zn

and Mg.



