10

15

20

25

1 [NAMVE OF DOCUMENT] DESCRI PTI ON [ TI TLE OF | NVENTI ON|
COPPER ALLOY MATERI AL FOR ELECTRI ¢/ ELECTRONI C PARTS
AND METHOD OF PRODUCI NG THE SAME [ TECHNI CAL FI ELD] 5
[0001] The present invention relates to a copper alloy
material for electric/electronic parts and to a

nmet hod of producing the sanme. [BACKGROUND ART] [0002]
10 Sheet and strip materials of copper-based all oys
that can be used for electric/electronic parts, such

apNARRHOF pOEUMERITT MTESCRIPMENt or s, relays and
swtches, are required to be conpati bl e between high

stTIé’h&t(ﬁFdNtYElNTg@l\El eCOPRER MhdchMATER/IMsF@BI I as
the le

{ ERRCTRTELERTHONES RS aNE METHOBoaF PRADLREINGSTHE SAME

L‘f@@ﬁﬂlgﬂl_ EEBt is produced as a frame body having
re U|re er of |eads, by press-punching of

the she ogaqu str| p materials of the copper-based
al | oy. POOO In accordance with high density
i nt egr atTherpresSerﬁliremntiom/relaies toaicopper alioy matetal fercent

years, fine and ec res unchi |s necessary
fsf%irm%etrew il 46 G B s ol R RS G St ot
course of working a corrpl i cat ed
gﬁg@ﬂp@ﬁﬁih the nunber of leads is increased.
Inth|s Go02¢, a strain relief annealing is applied
after the first gress punchi ng step, and strain by
wor ki ngSheebeandsdipvinatgials of peprsithagedsalioys |ﬂe@te@n kendsed for

l ead, frame duced, 25

pFE?Q%r? fﬁfﬁgﬁf’ﬂlg Pyt fuch @58%% f pmﬁgv@rmlr@%% CUTTRA ord, relays and
ConHeRéd relre f@d b cﬁﬁﬁlaﬁh%oééthfééﬁl %ﬁ Eﬂgh hRHd Righ electric

have such pr ens t precessi o punc Ing 1s
dcbhdactivity disenvelbaslhighns pmwée workability.

For example, the lead frame that can be used for a circuit board in an
integrated circuit is produced as a frame body having the required number of
leads, by press-punching of the sheet and strip materials of the copper-based
alloy.

[0003]

In accordance with high density integration of electric/electronic parts in
recent years, fine and precise press-punching is necessary for connectors, while
press-punching is applied at least twice in the course of working a complicated
lead frame in which the number of leads is increased. In this case, a strain relief
annealing is applied after the first press-punching step, and strain by working
provided via press-punching is relieved, and then a final lead frame is produced
by applying press-punching again.

[0004]

However, the conventional materials for electric/electronic parts have

such problems that high precession punching is difficult due to dimensional
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2 changes of the material before and after the

above-nentioned strain relief annealing, and that

automati c conveyance to a presspmachi ne becones

difficult due to deformation of the space between

conveyance pilot pins. [0005] 5 Conventi onal

t echni ques proposed by taking the dinensional change

before and after the strain relief annealing in

working the lead frame into consideration are as

fehd of tABQRAtekiB| BEfoRX ARR fteP thePBBEHEHicHioRBY @ﬂﬁﬁw @fief

| ead Trames nade of Fe-Ni 10 based all oys or Fe-N -

baseealald, apd,that & @achaticaopveparad @l a peassrgaahine becomes difficult

contractlon rati o of 0.03%or |less as a ratlo of the

I grg e dsformadiop:af dhe gPa¢heWEan CEBSYaNes PIGPIRS Nt es

ﬁ) | ength of the original material is produced by

strairn relief annealing without applying a tensile

st r engt EoAleRtorsdl "t@éthcﬁtﬁﬁ @ﬁop@@@@%&l'tﬁk‘in@){he ginehassalhange

the tensile strength to 5.0 kg/ or less, in the

cbefese anfl aftes thé s’pamd@djei @nmeailnghn avorkihg thé lead frame into

subj ected to coI oI ling to a thickness of a desired

pPBJaﬂg?raé'HG alrﬁéﬁ' i®ected to cutting into slits

hzqﬁd@ a predetermned wdth followed by strain
annealing. Herein, the contraction ratio is

def i nedin i ekbiripte bﬁp@u‘dﬁhcﬂén etheds of lkal frevhes nadde-of Fe-Ni

the length of the material after heating)/the |ength

obasé@d ageyg;ornlée -Nift@bpagq ajloysn@ I@adrfraérx%mﬁt@nalsf@enrma contraction

JP-A-5 unex | i shed :
iRl B3 ehes3 a5 1l dng JenqIB b Ao a4l e atchatfeoeC for
e

CABTEbel PR B IGH Alydas RTBRAT G ol
aadnhédlargewitkoutf agpipng a teosile siténgth arddyi straif rélied hntealing by

| ess before and after the heat treajnent at a strain

r EMpRiesgingdheitensitessirndin i 8. bka/mmaor l@éﬁy@ttamq%ﬁtq efrthe

o PEBTIBRHI virer] P SRS BpBlecishEld w0 rp g R ithicBhetor a

f de8R&E prddiict éhHQHérﬁ‘gubjlé@tefdt%f@Jtﬁrﬁ‘%ﬁﬁo EMtsiResnd 8ppeditermined
a continuous annealing furnace to
width followed by strain relief annealing. Herein, the contraction ratio is defined
by {(the length of the original material — the length of the material after
heating)/the length of the original material} x 100 (for example, see
JP-A-5-109960 ("JP-A" means unexamined published Japanese patent
application)).

[0007]

Further, in an example of production methods of lead frames made of
copper or copper alloys, a lead frame material having a difference of the
contraction ratio of 0.01% or less before and after the heat treatment at a strain
relief annealing temperature or at a recrystallization temperature in the course of

working the material is produced by controlling the tensile strength in a furnace

for allowing the frame sheet to pass through a continuous annealing furnace to be
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3 from1.0 to 8.5%or less of the 0.2%yield strength
of the material of the original sheet in the course
of production of the material. Herein, the contraction
ratio is defined as a rate of change of the reference
length in the longitudinal direction after heating
(for exanple, see JP-A-2003-286527). 5 [D SCLOSURE OF
I NVENTION] [0008] It has been noticed to reduce the
contraction ratio in nmetal materials for the

efreft 1.026 B 5%t 6ra85€ oPel G 200 VieRPHFSAdIE OF te maREdd] B8 the original
and t he above-nmentioned conventional neasures were

esipdatyedhe Eowseaf prodiectiont dfdbs ntitetdlos dtereim, tHecontraction ratio is
JP- A-5-109960 a JP- A- 2003- 286527 are jnsufficient _

f 3eTings] 3% ﬁg’at%@w&féhﬁif%éé%%@m&w, tﬁ@i'mt%megld"ecﬂon

c ' j Ln di r [ allel to the
rgﬁ%{@&g&%@g&ﬁiggﬁﬂg@é gghA_%gp ?6%522 there are no

dgmso’mg;lgng OF INNENTIEINg of di mensional change in the
direction perpendicular to the rolling direction.

Fur t her [009B} A- 2003- 286527 prescribes the tensile

Cermpor ol BB BERPICRH 1 e 0 R A P e aterials for

UL ST 8 8o, B apgye mentinec
scbwengiohhempasinesBerefemplogedapr elowevky, thd dethbdodischsed in
used as the cogper alloy in the exar;}pl es of

IR A-2HE068Er P ¥1dPa3286546 ate snauffinientfor selving the
PRSP IRNGT EOSHRR, e b B FER Crger MeoyEcion paraliel
[ 098l rollihg die@VoRhal/B B2 nHARE8Hhd thBR: BFERE BESsCriptions on the

i nvention contenplates for providing a copper alloy

nete of dimémgiordlatiange/ieltlee direction penpeadicalastio the tdiling direction.
rg‘tﬁs of _ di_nensi onal changges before and after strain
r

eViteer. dRrfeC0Rw &odrPrpedResiiedRNpile stpengthdn a continuous
FAAAAEOSI, © T oo e HEH, R 00 BES e e
Iﬁd&fﬁ%hﬁggﬁg@%&%,w&m@ﬂthé meedd @esdibed ih IPA-2008-286527 is
insufficient for solving the problems. Furthermore, only C194 alloy is used as
the copper alloy in the examples of JP-A-2003-286527, there are no descriptions
or suggestions on whether the conditions in the examples are generally
applicable to other copper alloys.

[0009]

In view of these problems, the present invention contemplates for
providing a copper alloy material for electric/electronic parts in which the rates of
dimensional changes before and after strain relief annealing after press-punching
are simultaneously controlled in both directions parallel to and perpendicular to
the rolling direction.

[0010]

The inventors of the present invention have found the following facts as a
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4 result of investigations for sinultaneously

controlling the rates of dinensional changes in both
directions parallel to and per p?andi cular to the

rolling direction before and after strain relief

anneal i ng of the copper alloy material. [0011] 5 it

was found from various experinental studies for

simul taneously controlling the rates of di nensional
changes in both directions parallel to and

PRERRAH it stigationd Rt sﬁr?n'u\t!aﬂ@o@l% €§ﬁt'r6mn§’ﬁfé’faﬁeé‘ﬁfjdlmensmnal
after strainrelief annealing during or af
pckasggriimchothglirections baraﬂet esarod pdrpmdmtﬂm&tb thda aoityes direction
in both directions parallel to and perpendicular to

t ﬁéquélqnidnﬁct% istradt fedisf pEnealingeoidbatcosPeeadlohmatiialange

10 fronlo(&ﬁ)Z%to +0.02% in mninum preferably in the
range f 0.01 %to +0.01 % for stable automatic
C0nVeyaﬁ%mdtff‘kﬁn@aﬁ@ﬁ@%&ﬁeﬁﬂe\“fﬁf@tudié’é‘ﬁﬁ‘%ﬂﬁﬁarﬂédﬂ%ly
and pilot holes is, for exanple, about 5 p.min one
sicdetrolling tiparates of drmemWenala:haogEsnn betddipentionspacdliel to and
the |l ead frame having a narrow pitch is press-punched

\/\/P?Fperﬂdé"ﬁ-%frf@cth@|VBW”81d'r§BBQ|'? bsqu@@dﬁtqrétreﬂbfqhsaénn%hng during

f %‘J%g Ct | %‘fr{ggr gl CU% gatrtg? 8¥ ?ﬂkmqq:&ﬁén Ir GC$OthralreCtlonS

| papdicl tcﬁéh@bbbpdrmmnératﬁtthe&ﬁ%g idire8gors Kol bd Eoritfolled in the range
necessar control the rates of dinensional changes

i from)tthoé‘?/ toct(.02% Ipammllma[]n , poeferably petheeiadigedtam -0.61% to
0. 02%
S %mdqﬂ BB PR R S oNPS hEtesen
W%BRV# yihis gﬂd[pﬁgfl%leg% JBP%(arEEFé 'aEESPB ?L'f‘r'?ln%né 8Re. In

prese ent ron "have noté

( @bastmuw;ewheh)amdutbalefaldqﬁ)rderﬁ eftle lbbdtfrdm @abiggra narrow pitch is
i ntroduced by rolling and (2% precipitating N 2Si,
aRESoPWIGhpcwith Bigkoprecision of abeutsi3 im so awta protiiade four

AtRrensebe rE R BibebdehACuter S TS Arghuch PRASHRRMar o e

Wk |figg dﬁé%is%mﬂaﬂmﬁﬁomﬁ Bﬁd 'Wézéé $hHNASE baRcessary to
presuned to occur as a result of changes of aggregate

stcoutroLﬂ'\esratemnf@mnelonahalszmgdsquméhndtrentyons parallel to and
(di spl ace of |attjce defects introduced

r GPTRSHI T toﬂ@ﬁtml‘fvgtdéﬁe@ﬁ% in m'@ngﬁﬁ@raeﬂ%/y fo $.02% in
t %nf#ﬁtﬁm%n‘e‘?&%lblfllﬁarﬂg?ahée ﬂJoH &.69% to +0.01%.

[0012]

Further, the inventors of the present invention have noted (1) quenching
(displacement) of lattice defects that have been introduced by rolling and (2)
precipitating Ni,Si, and forming solid solution of Ni,Si in a matrix phase again,
with respect to the phenomenon of dimensional changes before and after heat
treatment. In other words, dimensional changes in the matrix phase are
presumed to occur as a result of changes of aggregate structures, which are
caused by quenching (displacement) of lattice defects introduced by rolling, by

heat hysteresis. Thus, the behavior of the dimensional change is different
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5 between the directions parallel to and
perpendicular to the rolling direction, since the
arrangenent of the lattice defe its i ntroduced by
rolling is directional. The avior of the

di mensi onal change was investlgated i n various
manners, and it was found that the behavior |argely
contributes to the dinensional change in the S
direction parallel to the roIIing direction. It was

L3 ERMTACIR, g5 ) TR0 S Bl i vy, oo

pf@a@aﬁ@ém@ﬁt o thBlilZthce @i@@bd@y uftﬂfd’@c@@ b‘?%lh@hg&@%éttﬁhal The
of the conpound again. Since precipitation grows in a

pbehavienof thkl q:rr@nemaﬁch@mge was investigeteslinomriotis mh@nners, and it
DHERITPUTG it S DEG B Sunely canuibuies (e eisipnal change in the
darrgﬁdorpp?rgha t}e’%ﬁﬁer&gﬂgg oY ar fk QIR éé&g rﬁelgf'{ha"t bt

con nsional change caused

prhEigonalThatige W fhéRthtrip pRasd beadines I@fgeNiyZ;Sleféi@dtlal growth
formati on of solid solution of N 2Si Ea;gal nis

pandupcmlartatgon ofig&i amd biidorning solid sopsioperidve gpanpotind again.
irection. The

[
LSTsrRechRalbA SRR 2 RESTEBUT BIRSHOPBALEC P hdle gETaygr of the
| Bitctlsioracnangg i e.ffefa@ntpaeq%% hOURBLIGHY pdidfeolahd

provi ed ng neans: (1) A copper alloy materi al

f perpgneiidularctoethe collingidireption s, It waisdound fionodadeus stydies that the
t he st er conprising: finish roI li n(g a cogper al | oy at
acprltigetipnpf tha dinasisiomcopnge eaysed by jpseierenyial geowth and

Cﬁgeo%ta?i?ho 'Bﬁll é‘:’rbc{ {ogrldagﬁ,g é)? g?“{f ggﬁJ éf)n%g%ggitagﬁgbgeamcularly

f @rga in tH@an@dtlo‘h%érb@Hﬁ&u%‘?‘f@ﬂfé rdlthgl8iPe &RFONGhHePresent invention
nmeans of a continuous annealing |ine, and strain

r bhs beenauceniplinbed hbased ppdhe ablovg- metatlortadefammgsmder
the conditions at a tenperature from 400C to 600C for
atine 13d from 30 seconds to 1000 seconds, wherein

the Cng\gE?rgliirgVooﬁ%t@%Eght |f19ént%r{3%ér‘eclég>| g&?’ﬂdlﬁywm means:

parts h I 'mensi ondl chan ore an

a{ter thecoppenialoy eldiefialdonsiekiritgeleotrbit padis @bichd8®roduced by
paral l el to and perpendicular to the rolling direction

wthﬁstepsmmpmgag ffingsh rodlingeacopperalayaia (ezuctipr ratio of 40% or

a%t%r apﬁ]&cf%g gcgglnpaelr JII%KI fi%lls Crt'orllleg/ g! eh t?rea mBAf ltJr“i’derthe
conditions at a temperature from 500°C to 800°C for a time period from 1 second
to 100 seconds by means of a continuous annealing line, and strain relief
annealing the copper alloy heat-treated under the conditions at a temperature
from 400°C to 600°C for a time period from 30 seconds to 1000 seconds,

wherein the copper alloy material for electric/electronic parts has rates of

dimensional changes before and after the strain relief annealing in both directions
parallel to and perpendicular to the rolling direction within the range from -0.02%
to +0.02%:

(2) The copper alloy material for electric/electronic parts according to the
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6 item (1), wherein the strain relief annealing is
conducted in md course of a material working process
for electric/electronic parts; §3) The copper alloy
material for electric/electronic parts according to
the item (1) or (2), wherein the copper alloy
material for electric/electronic parts is a 5 |lead
frame material or a connector nmaterial; (4) The copper
alloy material for electric/electronic parts according

t QeIY), \,Qﬁ@rem tHe & raih Qgﬁef(awnetaﬂné % coniRi&d h rtnn)ecourse of a

copper "all oy material for electric/electronic parts
cmqjensle/sorbdlngfprorreﬂs forredsstfictetectromiopatdb and Si from

0.35 nmass%to 1. mass% and further conprises at

| E3st onBe &ppp%a%@y @a&f@hf@r elerisistadectranieats agcending to the

% _Sn, f
L8013 (3 Bnergn BB RReker PO ARl o e efestitig parts is o
t Rdd flafBSadteriaNer £cohh&FoP nief@ss% to 0.4 mass%
wi th the bal ance being made of copper and inevitable

i fur i t The;coppsi alloymeiakerthl ddr qeieokmutslergrcmlc ppuelacaéddmg to any

mat er i for electric/electronic parts,
t RBe & 3b%lt%ms (15t <3a1 Wheredn £ .%@%peefc?dle&m%ﬂer'ayfoaﬁle&tnc/electronIc

aﬁ?HQEPﬂ'ﬁnrirsEE ING £, 494 ?n%rsfs] @34 5 rﬁ??é‘%cér{cp |f1r$}ﬁ &9 RHss% to 1.0

roIIedt { reat nent

cmubs% IR faiithar EEMPREES UE Redst BAE 2P BlurhPelBRfEAtS 8&ledted from Mg
tinme period from1 second to 100 seconds by neans of

afroembi0duvassariadal  mpss/neSn froth 8106anass%Itodr5 mass%, Zn from

c B inagas B 72R8%. wintsend 7% b G St o 05 massts
}16 Omemﬁgé%‘)%ltwtﬁﬁ‘b%@arﬁ%c@émg rﬁé’delgpgopp%‘?%?glﬁﬁewfa%le impurities;

ereby produce the copper afl oy materl

e(fe)ct ri &/métotrafprodpeing @ cdpper afoy adatsrialfforeretrRysiaetronic parts,
changes before and after the strain relief annealing
i ROMpHsIdhe SteRoPls parall el to and per pend| cular to

the rol n wthinthe 0,02%
to 0 oE 41N & Lhbs AP duodfodeilarR At ppiss
al | oy mags ébﬁﬂ%fh%rc@d;ﬁ?taﬂlb?/ﬂﬁis%cr‘dlléa'té?a Ht b atment under the
according to the item , Wherein the strain relief
anorditiong at 8 tempelnammdfronm 500°€ toROCSE fof adimaperiodlfrom 1 second
vv?r ka% gr ess for electric/electronic Farts.
o1 econds by means of a continuous annealing line; and
strain relief annealing the copper alloy heat-treated under the conditions
at a temperature from 400°C to 600°C for a time period from 30 seconds to 1000
seconds,
to thereby produce the copper alloy material for electric/electronic parts
having rates of dimensional changes before and after the strain relief annealing in
both directions parallel to and perpendicular to the rolling direction within the
range from -0.02% to +0.02%, and
(6) The method of producing a copper alloy material for electric/electronic
parts according to the item (5), wherein the strain relief annealing is conducted in

mid course of a material working process for electric/electronic parts.
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7 [0014] O her and further features and advant ages of

the invention will appear nore fully fromthe

fol |l owi ng description. [BEST MPE FOR CARRYI NG OUT THE

I NVENTI ON] 5 [0015] The copper alloy material for

electric/electronic parts of the present invention is

produced by the steps conprising: finish rolling a

copper alloy at a reduction ratio of 40%or less in a

mat eri al produci ng process, subjecting the copper

al l oy fjon1ap-rolled to a heat treatment in the

conti nuous annealing line 10 (furnace) under the

condi t i Otiserandafurhepfzatinesearid advarifged of 1B@ARdrtionawill appear
period from 1l second to 100 seconds thereafter

fmqr%\f\ké”ﬂ’ fromsthe fellawing dRPAGPIMe  material in a

oieat Bope RORGREREARG QIIRTIE MR ho st cps

of prodpsyg the material for electric/electronic

parts (such” as sheet materials and strip materials)

f r om anTha Soppegoaljoyamateriat fardesctaiclegrovic pants ehthe present
rolli ngrhand heat @%r eatnment in the continuous

awr\fsat' & Piadaee by the SiRRSSraPrisiBawimeh e copret Aoy at a
fbn er&EB* h? ér%% ﬁ] 59n5tgﬁalsﬁr%eﬁi:m8§)fr85&ﬁ{.ngjechrég the

O uci ng ectronrc’ par

rreémeradnowméh Rfiled 38 eefiedtBicitmehs intthe contihBous annealing line
materials) for the electric/electronic parts, which

nfueneice) upder themomi,tt&m atra temnpenatiire ficah 5ﬁ0‘dﬁ¢mi86@°0 for a time

Th I
CRERH Bomy aeBomyto MR ASEHRdY LiRIEt e ol bijuither uprking the
rﬁ’ia'tér‘ilcg ih B rhBri %Fklﬁ%g QUCT AGe rﬂéi%?lgfsﬁrd {r@;oprocess in the
| arge, many sur ace cr may be forne

dpfezens inveation ndfecsitectbe staps st psriuciigrtheamigetihyfort he
rate of di mensional change in the 25 direction

palestricéglectsonindarts (suciyagisheet metensds aped siimateréals) from an
bt B s B 8 BB O B g Rl Brnuous

| hnhéalMg fuikddd. to sinul taneously control the rates of
di mensi onal changes in the directions parallel to and
per pendl banzatetial workinmgopioicegs dh thecpriesantinvantiopredeerto the steps

before producing the electric/electronic parts by working the material (such as
sheet materials and strip materials) for the electric/electronic parts, which material
is produced in said material producing process. The material working process
includes, for example, pressing.

When the reduction ratio by finish rolling in the material producing
process is too large, many surface cracks may be formed or lattice defects are
introduced in excess. Consequently, the rate of dimensional change in the
direction parallel to the rolling direction before and after heat treatment in the
steps thereafter (for example, the material working process) becomes so large
that it is difficult to simultaneously control the rates of dimensional changes in the

directions parallel to and perpendicular to the rolling direction within proper
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8 ranges. Accordingly, the reduction ratio by finish
rolling in the material producing process is 40% or

| ess, preferably from10%to 2Q9% [0016] Wen the
tenperature for continuous annealing in the materi al
producing 5 process is too low, lattice defects

introduced by rolling are left behind to nmake the rate

of di nensional change in the direction parallel to the
rolling direction before and after heat treatnent in

t t ep| ' t A 1RE | ; i
| GRS AR IR PR Ro ) eI R 1B taterial producing
cproicess is 8% aitless Qrefbraipsioomd0% twPO%¥s i n the

directions parallel to and perpendicular to the

rol i ngO8i'€kction within proper 10 ranges.

anneal | Whe BHIRRRL 67 CB00T By s hoeR i BgE piaBk il broducing
t PRREEE Y toll IBR, |atticteGERER Mirb@lice B M6 Erd REttHHnd to make the
defects. When fhe continuous annealing tenperature is

t cate ofidghensionaliehangetin &g/ dirédteorr pamallef todherolBngdaéction before
change in the direction perpendicular to the rollin

drnRe afteoRedldeemtment i thecmetara) Progusing prregss to be particllarly large,

DAAEPhAZb e S BT SBRURET Y 10 AReidBRchanges
Uﬁattﬁ_éicﬁﬂecﬂ@ﬁgrﬁgallél REESS betgtpldtAfla o thEoBIERG dRBELON Within proper
is difficult to sinmultaneously control the rates of

drargesi oRabdudtivitgasay be als dikereasédmbiepahalcostinuaus ameealing

NN
RIS ISR | 6T PO ER G A flrgre s o

t Aghireh etié abnidratieemte ofdinesiiinglichanbe it ¢y dinetstio
anneal i ng tenperature in the material producing . S
ppewendiquiaritpdhe solirg doegiimpeepraee Papicoplarydaigsoeace grecipitation

PRS0 AR o FRRuk oY SREIAEHHZ LSRRI T 4B rpamite
t heORbLR T Qrb?kihgcbraeé&ﬁ%é@bﬁshar@@ﬁs%'du%hhﬁt i8id¥iBult to

softening of the 'material advances to cause remarkabl e

deicmédaseons|ypromdnot theviatgs of diocwarsibmalIchangéwincthetdireetioss parallel
annealing time in the materjal producing process is

pFeRRY BBMRENHRIIRROIRESOHRY AEstoRYHIBIPEIPSF EIGRSe0 It may be also
SSﬁﬁ%ood'btéiﬂséesir%'dqﬁgcl%nical characteristics when the continuous

annealing temperature is too high since softening of the material advances.
Accordingly, the continuous annealing temperature in the material producing
process is from 500°C to 800°C, preferably from 600°C to 750°C.

[0017]

Too long continuous annealing time in the material producing process
makes it impossible to obtain desired mechanical characteristics since softening
of the material advances to cause remarkable decrease of productivity.
Accordingly, the continuous annealing time in the material producing process is

preferably 100 seconds or less, more preferably 60 seconds or less. Since a
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9 stable tenperature distribution in the material is
not obtai ned when the continuous annealing tine is

too short, stable solid solutiops are not formed again
and strain provided via rolling is not relieved to

make it inpossible to obtain desired nechani cal
characteristics, Therefore, the continuous annealing
time is 5 1 second or nore, preferably 10 seconds or
nore. [0018] While the thickness of the materi al
PSRBRCRA ddtatte diSHiltiticH inthE¢H&teREl is o ©8Einéd whgh the
particularly restricted, the thickness is preferably

i contiruouaregmehtiogrtint 3300 ahOrtpStably sdildesotuticars are nat formed again
the present jnvention usually refers to those 10 ,
cand straispronisled viardlingisshefigliayed i® MAKe i 'H]P§§S'Ptﬁ)t99}bta'n

The.. ri : in,the ial,.pr ' . . .
THES Rl AR R R B TRBEAE B OB pppeating tme i
MRis@EbAY oWRIdFE NBrefeRABREF0 sBEOAHY Hidmdfd.ai n reli ef

annealing at a tenperature from400C to 600C for a

time pefdi0d8d] from 30 15 seconds to 1000 seconds. The

mat eri al workin rocess is preferably a material . )

wor Ki ng\/\ﬁvw@éggéf%.cgme% ibeirederiabroghted Phihesmaterial producing

F ; pal in r - -

[ Hideageis hOGRAIRbaphEredRb the IAGESE IBRIGBH.H the range from
PO 23stor@05 snrhalthe rhatehial powel pesdnt inesmioacLsudp refeReto those
tenEaerature of strain relief annealing in the materi al
wealigches pherigpaterials and s meteriath t he ot her hand,

desired g)rjgnani cal characteristics are not obtained

due to & ce of softening of the material when the

strain i ' ; ﬁ{g}ﬁ ' ' - -
Accor di Ig yfétte elr@?Pg?%d Irrfa e égﬁ%lgﬁ(ﬁg@gwgrgg% bsrfgrmed iNioRS
I prodelsedratateriall byibeknaterial aoedsg ipsodesamd00iagtstraid tlief
preferably from450C to 550C. 25 [0020] Strain

pRBRNeIEY atistesrreraiurg fram A80°G de BOBT e el § timenprriad fipran30

wsrastis eriodiied a0tk sptelipBpiihd Bicis i bffferably a material
gp@glggg gﬁ?c%sisgfér aletritod e Ohb Mt MRdsdUE uHAet, ffe RIA8A&SPorking

process preferably includes a step of pressing.

Strain provided via pressing is unable to be completely removed when
the temperature of strain relief annealing in the material working process is too
low. On the other hand, desired mechanical characteristics are not obtained due
to advance of softening of the material when the strain relief annealing
temperature is too high. Accordingly, the strain relief annealing temperature in
the material working process is from 400°C to 600°C, preferably from 450°C to
550°C.

[0020]

Strain provided via pressing is not sufficiently removed when the strain
relief annealing time in the material working process is too short. Desired

mechanical characteristics are not obtained due to the progress of softening of
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10 the material while productivity may be decreased
when the strain relief annealing tine is too |ong.
Accordingly, the strain reliefqgnnealing tinme in the
material working process is a tine period from 30
seconds to 1000 seconds, preferably a tinme period

from 180 seconds to 600 seconds. 5 [0021] The rates of

di mensi onal changes before and after heat treatnent

for strain relief annealing in both directions
Peeambgdridl WHABhreQiGRAYiIng 4 BE de@rddi@drehdn fHe strain relief annealing
directionis from-0.02%to +0.02% in the copper alloy
ntimeris dbo fang. é!l@otdmgw;eﬂhecﬂtram relighannealifg time |p|tm praterial

i nvention. The preferab rates of 10 di nension

cwgﬁa@% PHFEsSdS érFH“%P?EPg AEORR 39&@&9&8%%0 1800 §te?%n<1§ preferably a
rﬁrlnieji EQW&W% onlagttp éﬂ)'ors% tolna s parallel to and

perp dicCular to rol |reC|on|s also in the

range fpogm130.01 %to +0.01 % [0022] The preferable

conposition of the copper alloy of the copper alloy
15 mat eThalrammfdllmenslboamrmgeerbecforpmnctaﬁber hdad treatment for

DE R Aot alng &) betre dBoSigaraiey ¢ 8nd Frsadulie gahtaghe roling
TBRSARY im L0 9TD1c3R0 D98N 48 dorbelaRSY inatDf i L her

conpri ses any one or two or nore sel ec

f eleatridielbcioomi0 pabtsroisisd prescht IveMtish % THe pi@fefdtﬂmr@te@i'bf
mass%to 0.5 mass% 2Zn from 0.05 mass% to 1 mass% Ag

f digrensiomal danges befara aaeh afiel heat trestmentdor sliginuetief anneallng in
w th

R tln il R ARGt S B Tnbe FEBRTeR X Slso i the

eFlRRCA O -bltR 9Bt @awf,0f the alloy by formng a
solid solution in the copper alloy, while the strength

as wel | [0&22¢l ectric 25 conductivity of the aIon are
remar kab] y |nfproved by form nq precipitates of
e Bp

Ni 2Si C-BPI%@;'S e@?”ﬁ}ﬁ’éft%nr@ PFPBREI allay %i‘gthﬁgopper alloy
tﬁ%% 2y eIE‘B’fPﬁYeEf ctr(ml(? Dg hgﬁtqggyesmﬁt InVFﬂtlc%’ml B%t'&%g?rlbed

deS|r anica eris e cont e
Nbelogy, | ess than 1.5 mass%or the content of Si is
| ess than 0.35% When the content
An example of the copper alloy comprises Ni from 1.5 mass% to 4.5

mass% and Si from 0.35 mass% to 1.0 mass%, and further comprises any one or
two or more elements selected from Mg from 0.05 mass% to 0.15 mass%, Sn
from 0.05 mass% to 0.5 mass%, Zn from 0.05 mass% to 1 mass%, Ag from
0.01% to 0.1 mass% and Cr from 0.05 mass% to 0.4 mass%, with the balance
being made’of copper and inevitable impurities.

Ni and Si have an effect for enhancing the strength of the alloy by forming
a solid solution in the copper alloy, while the strength as well as electric
conductivity of the alloy are remarkably improved by forming precipitates of a
Ni>Si composition by applying appropriate aging treatment. However, the alloy
may fail in obtaining desired mechanical characteristics when the content of Ni is

less than 1.5 mass% or the content of Si is less than 0.35%. When the content
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11 of N exceeds 4.5 mass% or the content of Si

exceeds 1.0 mass% on the other hand, sinultaneous

control of the rates of dinmensignal changes in the
direction parallel to and perpendicular to the

rolling direction in proper ranges may be difficult

since electric conductivity remarkably decreases and

coarse Ni-Si 5 particles are generated in the matrix

phase. The Ni content is further preferably from2.0
MBERVRA QY. 40/ MRt chM@nBbf SPEURRHS! 150 THEsBE on the other
preferably fromO0.4 mass%to 0.90 mass% It is

desid adineilthiveadd conttdlef thorates batinterddiondiehaagés it theafirection
Ni and Si in the alloy to be close to the atomc ratio
obataie! & ditpepesdiquiarde i soling Airegtiaq pgroper ranges may be

ARG et RO Rbl A BB hgaRd 80k i
pﬁéﬁi‘%ﬂ%@ el inet&eting theé hldine gﬁé§§.0t1’|ﬁ@ Ni 06RRndisRikther preferably
the ratio of the content of SI to the content of Ni

(fonc2.0traass% t8i4.@ ordssib,)white ther 8if comddaityis furthdreprefenajaly from 0.4

from2 to 8, and Kl ratio of 4 is nost preferable.
[ U@?ﬁ]% tq:Ql-lngE?§3 Phe 'td%ﬁﬁé'rra@?ltg)?"ﬁﬂttbﬁiaéq’mlforﬁﬁpicgéiée contents of

AR 03 St PTEIN 0 FREEEe
OcOdmpBSEiYn of NifSig6r SnfiftarBessly iconkolliBgife rdie dffdaeRsiBAal change

mass%to 0.1 mass% and C from 0.05 mass%to 0.4
st difactiad giaralteh to or paepensinolar-todhe iralieg deatimmerAceordingly,
Permtti these nmetals jn th ts. descrihed .
s iating) Tag Sontenbpr Shivuie Saiteme tRLaPaant LSFcontert s

r | .ai K
opFetedbiPnChE ARG frohi'2 818, B SEREIdYS SHoSIeRTaLINS
0.125 npEp® and Zn from 0.1 mass%to 0.5 mass% [0024]

The rate of di nensional change in the present
i nvent i bHrther, ¢he Forperalloyrapicsat CUBPHSES ABY PRE & ée O more

| engt h_bef or neaj,l a he refer e | engt fter
BeaS R e R PREMal B O ok Masey P mas e, Snfdf .05
PRI UI5Ahab &%l 2R it 10.08InfHss9Ctd Phrassth rAd RERTEH1 mass% to
| ength after annealing) - (reference |ength before

afrealasaty), and!Cr( frefhed.8hoeadsBhdo 0.4elass®, amadditiondy the

100 Herein, a plus value of the rate of the
dPREYRINBIHIONSH L9 ente s poRiRItting these metals in the amounts

described above may serve for enhancing the mechanical strength. More
preferably, the alloy contains any one or two or more elements selected from Sn
from 0.1 mass% to 0.125 mass% and Zn from 0.1 mass% to 0.5 mass%.

[0024]

The rate of dimensional change in the present invention is defined as
follows using the reference length before annealing and the reference length after
annealing in the direction parallel to or perpendicular to the rolling direction:

((reference length after annealing) — (reference length before annealing))
/ (reference length before annealing) x 100

Herein, a plus value of the rate of the dimensional change corresponds to
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12 expansion, while a mnus value of the rate of the
di mensi onal change corresponds to contraction. [0025]
Usual production steps and tregbment nethods in the
material producing 5 process of the copper alloy
material for electric/electronic parts and in the

mat eri al working process may be directly applied
except the above-nentioned itens. For exanple, the
reduction ratio by hot rolling applied before finish

r &kpbaritgon, 'v%.er@hﬁﬁ@@baluérd?ﬂrh@%tb%ﬂ@é/wmeﬁd?@nmr&@ﬁ@é

i nvention. The reduction ratio by cold rolling
apmirésgrbriosftoroantrastisd rolling is preferably from90 to
99% 10 While the electric/electronic parts in the
present[008vknti on may be lead frames, connectors,

o Sl RSB B ok RS R ol BLgroseing
VBFdeleRS of the'86Sss by matedPior ERt@eRe roRic! ;ﬁa)ﬂs and in the

nmateri al of the present invention is able to
smatéIia vewkinigyproeesc mayroecdine ety appiledrexlcept e above mentioned

dj mensi gnal changes in both directio aral l el to .
aﬁ%!“ﬁerﬁ@h&?‘%mlpé?r the redstiop| rpfia §Y ot B PB G befdss fitish roliing

rﬁ'refergb q‘hpm Qﬁ]ﬂoejg"fﬁnﬁ'?ﬂeebf&ehﬂ%ﬂu&? ur'Fl’?e PédLﬂ:rtlon ratio by

ter pre s punchi'ng Tn prooduci

pé@l@l%mngfa lieg eferedirst FolEisaRefesably fiong epnsrgg% | oy
mat eri al the present invention is particularly

sui t abl Whale therede@rm/electronmcmﬁﬁamttbe@remt inyentzo may be lead

aﬁgﬁg%eﬁ%@%’) hrminale. faud o SHtcRes e LA Rapg ate lead
PRS cﬁ@&ﬂ?e%tor-g% fdhathePind PF‘?dPgee%H&ng [ViEeddsR8ry.
ena es & copper al y material for

el ectri [g0@bgctroni c parts having above-descri bed
excel | ent physical properties to be industrially

pr oducedhe 2oppexalmLmsteriql 0b g Preprat IvesEn is eR on
o et sEs RECPRGE DR ste St Al ReSaREN ABMSER in botn

| iFbERshsbof ﬁd?fﬁﬁ‘é]-to and perpendicular to the rolling direction before or after
strain relief annealing in mid course of or after press-punching in the material
producing process of electric/electronic parts. The copper alloy material of the
present invention is particularly suitable as a material for connectors that are
necessary to apply fine and precise press-punching in accordance with
miniaturization of lead frames and portable phones.

The method of the present invention enables the copper alloy material for
electric/electronic parts having above-described excellent physical properties to
be industrially produced.

[EXAMPLES]
[0027]
The present invention will be described in more detail based on examples

given below, but the invention is not meant to be limited by these.



10

15

20

25

13 [0028] [Exanpl es (exanples of the present

i nvention) and conparative exanples] Copper alloys

havi ng the chem cal conpositiong shown in Table 1 were
used as lead frane materials. An ingot was obtained by
melting and cooling 5 each material by a usual nethod.
The ingot was hot rolled and anneal ed, and cold

rolled materials with a thickness fromO0.05 mmto 0.25
nm were obtained by finish rolling at a reduction

ratio ofood%® 10% 20% 40%or 45% as shown in Table

2, after repeating cold rolling and anneal i ng. [0029]
1{(Exdmples zéemmplesbfttbe pressmdbmventiod pdhd clmparaiive examples]
obt ai neg t treatnment of the cold roll

mat eri a Qpéﬁ é&%’@ﬂxﬁ‘%@%ﬁ?#WWPH@“'PH%SF%\H@HW dable 1 were

A
688¢ch MerléngJ HUs880ketvad trine |ﬁgﬂle@h$ M@t Fdl!é@ aHd drthealed, and
60, 100 or 0 seconds. 15 [0030] Then, the

abolgotiech naterals vithea itkitknasistfrora 0 MMAde 0525 mm V\@lf@ obtained by

Zﬁﬁéﬁﬁé'?na%%a SEBna Bopt bt 2Ot A% 1%?25%;40 Asishon i
e P e R folf AP B BRI, = O e ot

di mensi @o2B] changes were 20 cal cul ated by neasuri ng,
after the heat treatnment, the dinensional changes of a

r ef er entaterigigNe. 100 4ﬁ1$h¢wm WeTable @cwetnopiaingd y heat treatment
the,rolling dire n reference, | h 50 in .

{ B Pl aferialtioBling eiSiehr BEfioRETufs BRsME plréngth in
”Wé‘@éht%oh@%n%bﬁﬁ? ﬂﬁrna&@%?@‘?t kg/RInf3, tﬁ%ié}hgeﬁaﬂﬁehﬁ’t‘ﬁe furnace
treatnment. The resufts are shown in Table 2. Nos. 1
t at 320,c300, €90o7d0 1 800 be 88¢ad resthacaratediling tinte 4#h€0, 8D, 100 or 120

present invention, while Nos. 33 to 44 correspond to
cORPRIM: i ve exanpl es. [00311 [Table 1] 14

[0030]

Then, the above-mentioned materials with a width of 55 mm were
subjected to heat treatment in argon atmosphere at 500°C for 180 seconds as a
simulation of strain relief annealing in mid course of or after press-punching in the
working process of the lead frame. The rates of dimensional changes were
calculated by measuring, after the heat treatment, the dimensional changes of a
reference length 100 mm in the direction parallel to the rolling direction and a
reference length 50 mm in the direction perpendicular to the rolling direction
marked on the material, respectively, before the heat treatment. The results are
shown in Table 2. Nos. 1 to 32 correspond to the examples according to the
present invention, while Nos. 33 to 44 correspond to comparative examples.

[0031]

[Table 1]



(Table 1) Kind of Conponent (nmass% copper Ni S My Sn
Zn Ag O Cu alloy A 3.0 0.65 0.15 Balance B 2.6 0.55
- 050.05 Balance C2 3, 0.5 0.10 4,15 0.5--
Balance D 3.7 0.90 0.10 0.15 0.5 0.2 ;Balance [0032]
[Table 2] 15 (Table 2) ------- - - --- Finish Rate
(% of dinensional change Kind of. rolling Continuous
anneal i ng before and after heating(500C x Thickness
180sec) No copperr,---------------- - ., _.i_ . rm@7
a{f4ble Rgduction’ 7 Tenperature Heat Direction
Direction S nthe treatnent parallel to the
perpendicular to - . ratio(% u :aces Ctinme (sac ol

na [ .lf(\).ftlun the—+—S
ana =

-0.0:%69,- : ' 0010t —— &

2, UsOangy 3| 1 N80g X0 -[o. dea r 0269 ( 3680Q Cu
100 --A. 00540 - 0. W85 | .18. _ 500, , .., -10 | Balance
0, 0133 - 00038 .055] | 6.65c)) i1 10 B8O |- -0d5 005 -/ .| Balance

60 | @ 0 32¢ ~ 72050 @700 [ 0% 1 105500 100 (0. (G729 Balance
_ 06()?_,?; — 37 090 "1 0.10 0.15 0.5 = 0.2 Balance

[0032]
[Table 2]



5

8 0.150 0 10 600 10 0.0047 -0.0088 9 _ 0.200__.~

A 10, -600

-60 j°

._0 .0044 0.0078

JY 0 0.

0.250 B 10 600 300 E 0.0034. -Q@095 h 0. 050 C 10 700

10 0,0031 -0005,9 12 0.100 D 10 700.::.

60 0.0025 ...

-0,0091 13 0.150 A 10 700 100 0.0014 -0.10 08 14

0, 200 i

_0Q§~+ -
20 6070 1110--

- 0. 0027

Q.

this 16. 0050 -

B 10 800 10 0. 0004 -0.0154 Exanple of 15
0,250 E O 10 800 60 -0.0025 -00165.
D 10 800 100.

_ -00177 invention i7 0700
140|el2H00 10 6, 0,0049 18 .0.150 B 2 500 80 b.0154 1
-0.0052°19 0 G '

50

0 i

3 2.0. 0250 O

0. 0068 -00074 27. 0.050 A 20 600 80

0.Q081 -00089 22 0. 1008 PO E 000 : 100| (at®B@YQdimensional change
1 " e ntinuqus anngat before pnd ating (500°C x
-0./0082. | 23,0, 158indGr{201mg00 S 10 0™errA4] o=t o effy e e
o) ICkNess " . — P SET
24 |0. 200 DB'20méD0 % al U L Fates] Onedo O] Abidot ir
Q, 0031 {0.0091 5 Btﬁ&ﬁﬁ ~Bthe 2( t88@ent ~parall(o HO D3R4 diglar to
—ln N7 44 ~n= ln1nn furpaceSR) | timp (sec) r—ﬂ%?l?tl%_aa éhe rolling
» — [UTYUTT T T o080 [P AP —3 ' = 500~ ﬁt@ao— I 9013r ~0,0094
00148 28: [@11&O 020 800 3 5o (. OWh5 F U.odibb L L 098101
Al &0 11 ¢1d 08181 -80 nd14 1920l - 182
0240 A 1 43+ 920 T a7 G 2 1~ 1007 ;—\%397& —pA185
r------- PYY oldgy_| A Ylide "N Yepol | ool M, WaMs5 Y, |, SBdoss
800 10 00048 o 0141 | n® 0| 1060 0 |40 6800] 100130, 003 1-0.0061
-00151 3334-%180 15 A 40 cho S8 g 4094 Aar9 1 -0.0074
Y&T 0.1% ¥ D oYY Y e00” Va0 T M Yoot —-0.0088
0200 8 45100000 0232 10000000 60 0.0044 -0.0078
10| 0.250 B 10 500 100 0.0034 ~0.0095
11| 0.050 C 10 700 10 0.0031 —0.0085
12]_0.100 D 10 700 80 0.0025 ~0.0091
13| 0.150 A 10 700 100 0.0014 -0.0108
14| 0.200 B 10 800 10 0.0004 ~0.0154
15| 0.250 C 10 800 60 ~0.0025 -0.0165
E"a[:;]'i’f °f 6] 0.050 D 10 800 100 —0.0027 —0.0177
ivention || 0100 A 20 500 10 0.0157 ~0.0049
18] _0.150 B 20 500 60 0.0154 ~0.0052
19| 0.200 C 20 500 100 0.0154 ~0.0068
20| 0.250 D 20 600 10 0.0068 ~0.0074
21| 0.050 A 20 500 60 0.0061 ~0.0069
22| 0.100 B 20 500 100 0.0049 ~0.0082
23| 0.150 c 20 700 10 0.0044 —0.0072
24| 0.200 D 20 700 60 0.0041 -0.0079
25| 0.250 A 20 700 100 0.0031 —0.0091
26| 0.050 B 20 800 10 0.0024 ~0.0142
27| 0.100 C 20 800 60 0.0010 ~0.0148
28| 0.150 D 20 800 100 0.0015 ~0.0161
29| 0.200 A 40 500 i0 0.0184 -0.0014
30| 0.250 B 40 500 100 0.0171 ~0.0031
31| 0.050 C 20 800 10 0.0048 —0.0141
32| 0.100 D 40 800 100 0.0031 ~0.0151
33| 0.150 A 45 500 60 0.0274 0.0021
34| 0200 B 45 600 60 0.0232 -0.0008
35| 0.250 c 45 700 60 0.0225 ~0.0014
36| 0.050 D 45 800 60 0.0221 ~0.0021
37| 0.100 A 10 450 60 0.0219 —0.0049
Comparative[ 38| 0.150 B 10 850 60 ~0.0005 —0.0231
example |39 0.200 C 20 450 50 0.0232 ~0.0051
40| 0.250 D 20 850 60 0.0021 ~0.0215
41| 0.050 A 10 600 120 0.0023 -0.0211
42| 0.100 B 10 700 120 0.0024 ~0.0231
43| 0.150 C 20 600 120 0.0028 ~0.0214
44| 0.200 D 20 700 120 0.0032 -0.0227
[0033]

As is apparent from Table 2, the rates of dimensional changes before and

after heat treatment are in the range from -0.02% to +0.02% in both directions
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0.250 C 45 700 60 00225 -0.0014 0.050 D 45 800 60
0.0221. -0002 371 0 00 - A 10-- 450 r 60 0.0219 , 000
-0. 0049 Conparative _38 0150 8 10850... 60 -00. 0006
-6. 0231 exanple 391 0.200 G 20 450 60 00232
.Pr1Q .. L..!'L. 20 880 eq ~ OCg27 -002150050 A 10 600
120 00023 00211 0100 B 10 700 120 ~ 00024 00 3 0156 c
2a 000 120 b 0028 6200....... D20 700, _._ . 120 1
00032 b 0227........ [00331 As is apparent from Tabl e

2 Pafahl%l tRA8S pefpetiditilg tonRE réiNAg dasclst B ExafflesNo. 1 to 32
after heat treatnent are in the range from-0.02%to

+acoR@ngtodbelprasertcnvenionl 6 Thimskdwe thatdhepdesent invention

erpendicular to the rolling djrectjon in Exanples No. .
1 exBiBds siigh apraliaptags W cPedbat sthhigenitpmRNC PR Syance is

2 E\B/ﬁ%ip@é\;er{ \Wﬁe{?{ @n:"] %?érgtoﬂés’ ?ﬂ% :c% ra r?&@i)?t;\/\;e% ntHé rZ:Oﬂge)éance pins

ageous ac abl'e autonmaii ¢ conveyanc

I andpIsshblee i€¥BBUVE BM af e S@Pl e, the clearance
bet ween t he conveyance pins 5 and pilot holes is about

5 pm at Tbadatsisdy.dimessioankchaifgasi rafors andiaftehbeatdesatment in both
SR 0 Ak TBP e T %5 sy
PERoRRH SHATHY o/t e FORCBINEN 30717 ESgmoies o. 5

19, 11,212,240, 23] 23 2nhdatiptiuped dincled partidataryasreferablerdonditions.
preferabl e conditions. 10 [0034] On the other hand,
t he rat di mensi onal change in the direction

0]
paral |l e Q the rolli direction is rge in B
Conpar ahm@e&ﬁ%ﬁ%%é,l{ﬁg r%tg %l@gnfwn@}ﬁ%ﬁwqen@ the direction parallel
I eStHe iThg @ik RioRYs Tdrgb 3 Cothparafive Exhaipiey Nbhe8 td BE in which the
range according to the present 1nvention. The rate of
drevbrdioarratio blydimigh iafiirtghie latigee tharothepangklasicotding teethe present
rolli ng 15 directign is large in Conparative Exangl es )
NBIVestidnnq The rate qfidliensional ehgregaainidpe directine pa(alighithe rolling
dur > . .
UL BB ACRRERM BN A S0, AR
dterapsraai@l inchen@eatsd dufifg cdhfiegsudanneslipgndiiGuéethahhe range
the rolling direction is particul arl%/ large in _
Canperiding teethemraspntdavantion3s Toredrat® of dimensienalisbange in the
t %ﬁggtﬁgﬁ Hérepeln icturl]aer tg%g?&ﬁngﬁ{r{agﬁon is particularly large in Comparative
Examples No. 38 and 40 in which the temperature in the furnace during
continuous annealing is higher than the range according to the present invention.
The rate of dimensional change in the direction perpendicular to the rolling
direction is particularly large in Comparative Examples No. 41 to 44 in which the
annealing time of continuous annealing is longer than the range according to the
present invention.
[INDUSTRIAL APPLICABILITY]
[0035]
The copper alloy material for electric/electronic parts of the present

invention is subjected to strain relief annealing for fine working for producing the
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20 continuous annealing is higher than the range

according to the present invention. The rate of

di mensi onal change in the direqti on perpendicular to

the rolling direction is particularly large in

Conparative Exanples No. 41 to 44 in which the

annealing time of continuous annealing is |onger than

the range according to the present invention. 25

[ NDUSTRI AL APPLI CABILITY] [0035] The copper all oy
nBleefriciélet®bniel pRets! | WcebRIAdGIPthe db@PbSamiy e @SRRbrable as a
invention is subjected to strain relief annealing for

f corpatxalloyryatesial for @lratiiclglectronic7partd imovhick the eates ohdimensional

?gﬁ%ﬁ%%f@ﬁgé%b%%h%@ﬁéﬁi@fkﬁ%ﬁ&g%h&? ic tertﬁerolfngdlrectlon
ehefdrL laf f?e‘? e%?ir‘éaf?ﬁéﬁtsf F Byl e efg}ﬁwera"l’rﬁ ﬁfbe simulfaneously

di mensi ona anges i n t e direction para

Deblﬁt@dilﬂ;d:UWdfe rﬁ'@tﬁdh?offmbljualggch EGspdrailoy pesterial f@ﬂd

after heat treatnent for strain relief annealing can
belegtrmﬁeleawemgmqﬂsaﬁdbﬁpreﬂarécmven’m@n rneehledodavorably produce the

PEaash ARty o EhBR for Mo ARRoRE pdrt et theinrossntiinyention.

abl e to %ﬁrably produce the copper alloy materia
for eIe tric/electronic parts of the present

i nvent i Blaving] dés3tibetiour pgestet diivdrtidnas refuted émthe present
invention as related to the present 10 enbodi nents, it

i smbedimanisnitivAur indgntiondhat esertianentian neltbelimited by any of

HEAEHT R PR «F ol 958 phethineGretiid, kil iaiflecpe construed
bpradly WWhH‘l'tsﬂsblhﬁaﬁcﬂ’b& dée QQ@e?SGPi% tA8 a28bmPehyihg ddifs.
acconpanyi ng clai Ivs. his application clains

priorit j00&7] Pat ent Appl [ catl on No. 2006-276808 15
Cb ober 10, 20

filed in Ja on 0, Pat ent
Appl | ol SR caBei 7 27B6 BB P atwr)*maaﬁt'%N@c?%%ﬁmSOf%

3. i ,
A0 et OhpHRF 8, o Oy 05 Pt s o
in Japan on October 3, 2007, each of which is entirely herein incorporated by

reference.
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[Gaim1l] A copper alloy material for

el ectric/electronic parts, which is produced by the
steps conprising: finish rolling a copper alloy at a
reduction ratio of 40%or 5 |ess, subjecting the
copper alloy finish-rolled to a heat treatnent under
the conditions at a tenperature from 500C to 800C for
atime period from1l second to 100 seconds by neans
of a continuous annealing line, and strain relief

ayNEE 08 DOeUNMPRE] dlmmeat -treated under the
conditions at a tenperature from400C to 600C for a

t[Gteinpdti od from 30 seconds to 1000 seconds, 10
wherein,the copper alloy _material for . L
o eerr i Afdpast B ol LTSt Bleianic pagts whigh g produced by

0. ar ten: ' ' i :
CIRS83 U8 B oSl 0t o RO 0o
t ksl slbjéstihgdiheesdppen alby fihidhirbied angdcht rantrferftdfder the

+0.02% [Caim?2] 15 The copper alloy material for
eterditiony al 2tempeaiatunedirerns HHEErtaiddy°Cdochdine period from 1 second

58 B B s o MR e B S i e
ebﬁﬁééllnlﬁ:/ tﬁggﬁgpep bﬁowﬁé,ffusne&t@h Undiepthe BEnhifomest ftdRYerature

materi a ectric/electronic parts according to

Ciraim#(10°C2{ 600°Z, foraetirae petibd fempBerseabhdy torda 060 isatonds,
for electric/electronic parts is a |lead franme .
mat er i avherein the perRe A oyenalerial for ptedii¢ielectropic Rastseas rates of

a ri | ectri I I Co: ! [ T
C YRy hBhocs Refor8 il e i s B B RES el 6 94 Ppffirections
Klpér%mbﬁio A p&lpRGHIdUIdrabasé Felimg dRastich wrRInGRERAhGE Fom -0.02%
| from1l.5 mass%to 4.5 mass% and Si from 0. 35 mass%
tto 1002fass% and further conprises at |east one or

p[cliﬁral il ements selected fromMy fromO0.05 mass%to
0l4'8M#ds9, Sn from 0.05 nass%to 0.5 nass% Zn from

0 o bl BT T F BBl sy PR AARR o Ot .
beihegeimaise sphinaefekaneadlingnse tohalrted immid icouss of a material
working process for electric/electronic parts.
[Claim 3]

The copper alloy material for electric/electronic parts according to Claim 1
or 2, wherein the copper alloy material for electric/electronic parts is a lead frame
material or a connector material.

[Claim 4]

The copper alloy material for electric/electronic parts according to any
one of Claims 1 to 3, wherein the copper alloy material for electric/electronic parts
comprises Ni from 1.5 mass% to 4.5 mass% and Si from 0.35 mass% to 1.0
mass%, and further comprises at least one or plural elements selected from Mg
from 0.05 mass% to 0.15 mass%, Sn from 0.05 mass% to 0.5 mass%, Zn from

0.05 mass% to 1 mass%, Ag from 0.01% to 0.1 mass%, and Cr from 0.05 mass%
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[Caim5] A nethod of producing a copper alloy

material for electric/electronic parts, conprising

the steps of: 5 finish rolling1® copper alloy at a

reduction ratio of 40% or |ess; subjecting the copper

alloy finish-rolled to a heat treatnment under the

conditions at a tenperature from 500C to 800C for a

time period from1l second to 100 seconds by neans of

a continuous annealing line; and strain relief

atmea mags o) evitbathpdralarideolyeing ahade ebdabenamherinevitable impurities.

conditions 10 at a tenperature from 400C to 600C for

al¢RiB Sderi od from 30 seconds to 1000 seconds to

t her eby uce .t he co er _al nmat er.i al

el ect v ENBROETSAIEaTEREE ohnal AUOT e ofPlrsHis/gRgronic parts

caaﬁﬁﬁ,gl,%eﬁqgrsqe@gf after the strain relief annealing
both™directions parallel to and perpendicular to

t he r ol finisp rdilingat a:cn:ppemaﬂlbyratbhed&&ara@m OfrA@v6 00 1323%

to +0.02% Caim6] The nethod of producing a cop per

al | oy navRiecang fﬁﬁ%ﬂ@fﬁ*'ﬁ!ﬁ@!s&'ﬂ“@ﬁlt@a Wﬁr@atmen under the

ARRBARbRG =} & esRblitiie PR Tt ERALEP iy Barigrom 1 second

Wes KDOBeBHREEBY nicinsedfas Ebnti{ LB Ernealifg RAEL Snd

strain relief annealing the copper alloy heat-treated under the conditions
at a temperature from 400°C to 600°C for a time period from 30 seconds to 1000
seconds,

to thereby produce the copper alloy material for electric/electronic parts
having rates of dimensional changes before and after the strain relief annealing in
both directions parallel to and perpendicular to the rolling direction within the
range from -0.02% to +0.02%.
[Claim 6]

The method of producing a copper alloy material for electric/electronic
parts according to Claim 5, wherein the strain relief annealing is conducted in mid

course of a material working process for electric/electronic parts.



