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[ NAME OF DOCUMENT] DESCRI PTION [ TI TLE OF |1 NVENTI ON|
COPPER ALLOY MATERI AL FOR ELECTRI C/ ELECTRONI C PARTS
AND METHCD OF PRCDUCI 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 nethod of producing the sane. [ BACKGROUND
ART] [0002] 10Sheet and strip naterials of
copper - based al l oys that can be used for

L I&IE P’F%@@:UMENGT p?tﬁéépR?F’ﬂb s lead frames,

rm na connect O ays an swi tches, are
r pﬂurLEedeunvEum@matmop@mAmew WiATERIALETQRN and

h el ectric conducti vi t_ly as well as hi ?M Brem se
mE?-E&bTRIQ@LEGFF%M@Pé\R thaNDebid THQ@ReO ObaICINE THE SAME
' it board in an 15integrated circuit is
pfﬁggggﬂcggcﬁééﬁmne body havi ng the required nunber of
| eads, F)Ooqgess-punchi ng of the sheet and strip
SO

materia the copper-based alloy, [0003] In

accor damhe predent mgintideneldtys taa egppér alfoyomaterial for
electric/electronic parts in 20recent years, fine and

pPesiridelgeisaric panstantta @ mrtbed 9épgportt@rng:tt\¢rwe>r s,

ng is applied at least twice in t he
%@geﬁgﬁw&ma conplicated | ead frane in which
the nu 029f leads is increased. In this case, a
strain relief annealing is applied after the first
pr ess- pBheét andl strippmaterthls bf eoppdnbasedkaliogs phatdatese used for
via pr eslseﬁ{?uncm ng is relieved, and then a final |ead

f BlEHIG/alepiraniG PadatsS2 suGh appead ﬁam@.segegrrmmémcr@@&gaﬁ rfelays and
L 08he< 48 8514 SSDUERRARUBLRIA) Bubinarc igh ot
PESEESSIVRY aBUEINAS Bighsy srécisecwbika%uﬁyt o di mensi onal

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 chances of the material before and after the
above-nentioned strain relief annealing, and that
automati c conveyance to a presspnmachi ne becones
difficult due to deformati on of the space between
conveyance pilot pins, [0005] 5Conventional techniques
proposed by taking the dinensional change before and
after the strain relief annealing in working the | ead
frame into consideration are as follows. [0006] In an
e

e B R Ralfie) ST B g ing, 80 TR RonER S Ra] ol
f manealimy, @nhidahahawtongatie comneyande tona patssanathifie Bizkoores difficult
less as a ratio of the length of the material heated

ﬂU%@QefQ)’mai'Qnrﬁfﬁm 8B2¢® DEWECELARIYRYENCE RECHRING nal
m(ﬁ@] i's produced by strain relief annealing

ut applying a tensile strength or by strain
rel ' ef iR ! k&l change
Lo 5.0 Ko mogl gl Mo THARDRPICH 1 (418 (G IRHEREIGRA! chang
1bpfomd wodi afteritine etramhrelibeamhd aliyngiis veuking cthe teddbframiednto
rolling to a thickness of a desired product and then
sGBP%@?"@d'Oﬂcﬁr@lﬁSt fohl@wvsnt o slits having a predeternined
ngi foI | owed by strain relief annealing. Herein, the
zlcti on ratio is defined by {(the |length of the

ori gi naln gRERANPle of pRRIUCEHIHIEtRbIS BEleBBtfRIMas nﬂafde%f Fe-Ni
heating)/the Iength of the original material} x
(besedrioyd er Fedd-Gobasedalioy)goead (fraym matmmavmg a contraction

 Gno! 088900 e Aermuiatioyof B ISsA e mals il feetdsh at 650°C for

r;
Pgﬁgﬁtég 0 tﬂ%%rﬁé}ﬁ'ﬁ?h@ﬂg QI% H&&Q'ﬁ% is, B‘Fjpcﬁ&% [chtral? relief
t bﬁne&lﬁglwnhbl&cépmng at teasid sBefdid @byl stesin belfeframnealing by
after the heat treatment at a straip relief annealing

t éup@msmgeth@rteaslleastreertgfbé@ 810 kg/mmoar b@ﬁp@rtaﬁlﬂoe"?rEhOf the
rse of t.he
c8ﬁ‘?‘f%¥'f’f‘ﬁ@ it ARveS SPRRh o BliRALEE tpiikness of
a [
et BrodiEs ohlaEn SIERISOIREREG B GE, B iR h Prepetemined
t védta. fﬁ%wedebgl sétairergdiehanhealing. waﬂ@elrahhatomﬂnactlon ratio is defined
orlglnal sheet in the course of production of th

may dithallengta céithe origisatmwterial i s leagthpfite e Raaties
kDS S0AaNTShe B LPAGIAT, LR S e e
JOPLA H0GeSRBOIRIA" RebRb SrkEHtebut NHENUapYhese 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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[ 0008] It has been noticed to reduce the
contraction ratio in netal materials for the
electric/electronic parts for applying fine worKking,

and the above-nenti oned conventional neasures were

enpl oyed. However, the nethods disclosed in

10JP- A-5- 109960 and JP- A-2003- 286527 are insufficient

for solving the above-nenti oned probl ens, since only
contraction ratios in the direction parallel to the

rﬁbH 19 tdig $%1 498 Q@Vﬁeb@Q? gi%ﬁd %&%H%f‘tﬁ@ﬁ%té‘l’ﬁ o‘F‘Ehe original
descriptions on t e rate o i mensi O change in

dihesttih dne peurgersfiptod @dtionooftthe miateliang wbrem;th@oontractlon ratio is
Furt her, JP-A-2003-288527 prescribes the tensile

sﬂefmﬁ as Ariate eforhanaeovidhe satareads legathinthedongrtslinal direction

B B i A ko dEA SRR othod
@S@L@@ RE SP- |’Q\,@@ﬁ 6527 is insufficient for
ens. Fur

Vi ng t e prob hernmore, only Cl194 alloy is
used as[a0M8] copper alloy in the exanpl es of
JP- A- 2003- 286527, there are no descriptions or
suggest it dsvﬁ@ b@t‘?f\/ﬂfém@r’fotfﬂéu%m ¢QrirRetipA retie incgtal neaterials for

[ BBogRercRectr BBl ook Badna ThaRERE Snpthe RBugpentioned

' Bdﬂériti%ﬂaﬁﬁh%gms%@l% éfblageayvi it ar, QHBFPﬁéthélié @l}éclosed in
material for electric/electronic parts in which

r dP-e5%-56T09060earsd diRaA- Zﬁﬁafﬂﬁééma‘renmdmjeaﬁoesoh/tngatha
relief annealing after press-punching

sfa'%vq HIEBG8PY PemerSh BB o 6OR R uLagRd" s dracgion paralle
ﬁ%%ﬂﬁm{g&ﬁ(é%‘t.?H'h%&etb%e% tfc%'d'érﬂ?th%‘ré [ h8 esé@&h% on the

T e |1 nvenrors esen I nventi on ave oun

f plte @fiditBehs6hal dHange u4 th@aiettict pempepdiduliatib s rdibmg direction.
si mul taneously controlling the rates of dinmensional

chartbes JPPAZOOR- 2086520t pressripes thel f@hSIJQ)S’@ﬁdgth in a continuous

B ROBFAC o |4 HIREIPIG oI HEresp B G Pgyioed as the
mebditidhs H{H@euarﬁ;ﬂe&’as% fl"%‘t”t}ﬁj? AR Y BEEQMRd in JP-A-2003-286527 is
exper 1 ment studi'es for simultaneously controlling

t mauffiiers fof saliingnsé pnelesizsan esthiermbed, fordy Ca04iatiog is used as
parallel to and perpendicular to the rolli g direction |
bﬂf%@@m@"avtlraath%@*%mnlelséqfuJ&Aa?rQOé’a%%??dG ¢ligargro descriptions

a e
o R R B R et Qo e HyeEES 8l BBheraty
pgbammil@td dthek @opper awsl ng direction is to be
controlled in the range 10 from-0.02%to +0.02%in
m ni munf0Q®O¢f erably in the range from-0.01%to
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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+0.01% for stable automati c conveyance when the

cl earance between conveyance pins and pilot holes is,
for exanple, about 5/.1.rn in ane side In particular,
when an outer |ead portion of the | ead frame having a
narrow pitch is press-punched with high precision of
about 3 mso as to protrude in four 15directions, the
rate of dinmensional change in the direction
perpendicular to the rolling direction is particularly

i i sh :
Pt A bveditfihe 1 SiAARERab i EoiPORTE i 128; B i éfsiona
pahahged int BothrfireRBORE Peiilel & at@péiendfulamg tHe refitd Gfection
in the range from-0.02%to +0.02,4; in mninmm

pbefase awidyaftar striaén reliefenhealing of the woppenrolloy material.

20[ 0012 Further, the inventors of the present

i nventi Have not ed (1) quenching (displacenent) of

lattice t ; ! : i

and pr ot % S R a8 s PPt Rtk R eyl
NcdBtrolling aheredtes f plrasesiagal dhanges n betpéiedctionstpaeallel to and
phenonenon of di nensi onal _changgs before and after . _
heetrerstiewar tieehe rolling stinestionbetye amdraftesistied relighagaealing during
in the matrix ase,  ar resuned. to occyr.,as a result . .
ofr e BRssH Bl EEE i B Hinieh<fiialienaReSs I Bl directions
e B e IR By b Bl B o Sanrleg n the range
b &loav & 02U tot +R0AVsransindmam, phefegebly & thef fagigerftom -0.01% to

bet ween the directions parallel to and perpendi cul ar

t 0oy @ristaile avtupalierongyrEee terthesgairaRe bstweer:

I i def e i nt.r d rol i ' g i opal .
TSRS b RUoEHER dr d PRamRRG 2bRuES LT i 88 Sise. 1n
i E&ﬁmaﬁ%ﬂeniaﬁ MAEH RIEY pEHIBR o thealkddiffar8hal/Pigne nh R pitch is
t he behavior largely contributes to the dinensional

¢ paesgepumchteuewiidhighcpieorsigranbabelt #3opmheo askd progrude in four
glﬁli[géﬁérg] 'tleqlaltéat\é%%,q?rlggggﬁigrgg mrred t'getlfu%lfdggcﬁé,nngg%e%r&%ular to the
o o . vy _ bl : )

PSS SRELiin AuRiPuBR7 iRbBRAR, 5L P Lnol  Eliectisary to
pieentrpl thatras ¢rdimensibnal phaigssinticah ldjregtiondparallel to and
direction, the behavior of the dinmensional change is _
diPefrersheulaetosiberioting diiactieniinthe aagslfram -0 ®28mep +0.02% in

10perpendicul ar . to the rollin hFecti t was found

{ PRRER; bie2bhbRabeiabge fiod® SRl Fis B % "the

di nensi Wz]change caused by preferential growth and
precipitation of N 2Si and formation of solid solution

of N 2SiFuathar,rthe snvyeatdisaflthe lpyedeat geveintion reavei moded ( Hrguenching
perpendicular to the rolling direction, The pr

P BRCE AR atie sleterts thaayeriaastinbadyaed by roling and (2)

o e SR QRSF s BHEFD s LR GESANER B3 Ry ahase again
( WithreepBBED thE IpPenBRicdnadf didensiofal EhddflsasdibrRNARd after heat
parts, which is produced by the steps conprising:

f itreiaghendl |hmgher wopise dina¢hgnaltchanges it theomatrat ploassf are
40% or | ess; subjecting the copper. alloy finish-rolled
t ®reswead t¢ pecyrrRsH r@ﬂgbgf ¢hanges 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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20 conditions at a tenperature from500C to 800C for a
time period from1l second to 100 seconds by neans of a
conti nuous annealing line, and ﬁtrain relief annealing
the copper alloy heat-treated under the conditions at
a tenperature from400C to 600C for a tinme period from
30 seconds to 1000 seconds, wherein the copper all oy
material for electric/electronic parts has rates of
25di mensi onal changes before and after the strain

BB O RePaId 58 a0 BECH o Bpf Uhecton, since
I gRO8rrhhgemeRt O2HstatIER - d_286ts iftrodubla HORARYg idldire¥tional. The

material for electric/electronic parts according to he
6bebavio( ¢ thevdisrenisionzhehangaivasrievesdigatathimalariogsinrsanners, and it
condgct eg,ti n md course of a material workjing proc

f yasdpued haltae q@@ha&ﬁr&arsakvtogn_tribut(“—%}o Wrdiwsanal chagae in the
RS oA EB AL b AGS ELN ARl 2838 g R

: , wherern the copper oy nateria
f aimehsehal Hapgedfiee h?atﬂﬁ?hésé Pedofle8adrde’ B Preferential growth
material or a connector nmaterial; (4) The copper

aBhdyreeipéatiail off NiSehred byifermaing stolid sotutisarafshacompaiung again.
tg.any one.of the itenms (1) to.(3), wherein t opper

- S Rt Blion Gepwe LR Fr e enialy sane dyeclin DR HATGgGr of the
N' . 0, 0, i A /0
SSRGS 1 phrcfom BESREIAE dRboi(ibhal BRARS

pbermndid gaetotthe selliag tdvectioom MavakOFolind fitdi Qariows studies that the
0.15 mass% Sn from 0.05 mass%to 0,5 mass% Zn from

ocontripatiensf §heldimesignalghpngencausaddy preferemtiad grgwirand

oBrariRibe TS Putiatelal el Phlufiah i NI 2Y8R s particularty
MRr§e%h e Bir @it putpBndRBRE o fd RNIINBREREARIN. T Othe present invention

el eCtric/electronic parts, conprising the steps of:

1668 mesh acsbhiptighad bapeéd onahe @poat-raentezherd firdingsat | o

of 40% or | ess; subj ecting the copper alloy

finish-F¥13%d to a heat treatment under the conditions

at ate d ' . - i. ]
TREAAY & L OeRt N QPRI ol bR ARG mean:

from1l sé€

apneal | F\%ddp‘é@bll@ﬂ%aterial for electrig/élattionielgaets, %Wé?’r‘@duced by
the copper alloy heat-treated under the conditions 20

atheastepapormyrising: fiinigh @@ a coppeCliayratza tddustipe ratiaof 40% or
Li%g]uggbjéﬁﬁr?@ Y t%q?pp‘]ﬁ%agl)g?/ 7 osg‘g?d‘gpdftgla heatttPeattrrr]%Fm{3 BXder the

oFEratibfis 3t EToFBRrAURSH bR JAFIC SALEICR o HERRTpTRIm 1 second
| fo HO0 kedonds by omsarzasfad tehtifuuanghrzziing ide camdstraim relief

the rolling direction wthin the 25 range from-0.02%
t @nnealimthesnpper @loyheahtenind widesitbe gendigioas @bppemperature

all o i § electriclelectronic payts ordin

C o aBBiEla Bay Clarca B Refiot oy b endrie 6,00 erghds.

i's condyHe&initRe 'Eb?péPHIToZyem‘éfer?al R QELRL/ K parts has rates of

process for electric/electronic parts.
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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[ 0014] O her and further features and

advant ages of the invention wll appear nore fully
fromthe foll owi ng description. o[ BEST MODE FOR

CARRYI NG QUT THE | NVENTI Q\| [00?5] The copper
alloy material for electric/electronic pails of the
present invention is produced by the steps conpri sing:
finish rolling a copper alloy at a reduction ratio of
40% or less in a material producing process,

¢ REnFTh PRelehF e BB, Bl Canredihg y g el Bt liseyet 2
URsiReridiNeokiidbridcess fatelactiie/arsdtanid gafts;om 500C to

800C for a time period from1 second to 100 seconds

t k3r eaf fToe dopbevakey haténaltfoeelentickslactrertie pads eccatdingito the
a rratglri al _wor Ki n_gstgr ocess. [he materi al prod

L o 2 HinehPB<bRCOPREE AT’ ¢ bCtiRElagldpic parts is a
Ofedy Mgl,ﬂgtenig?ﬂpgtcghg?&o; MatBligctricl/el ectronic

parts (such as shee erials and strip materials)

f (9 anTheidopper artmanslialdescliactichRiledtfortit paibd dcebldimPto any
and heat treatnent in the continuous annealing

f @haad éhe items (1) torGl, wheesin dhe noppeérajloyrrostesial fon elentric/electronic

© RENS ROBUTISER QR drf EVasir 1 B THBPRAENS RolT i L 1555% to 1.0
(ﬁﬁ%%s‘? ePBbRTriRkS a‘f‘ﬂ%]sﬁbhé RriPRiral i—:l%grgénté QL1 from Mg
electric/electronic parts, whi ch materia S

pfrodu0&d mass%itd 015 efiassi% pEodoei 0@P5phace®sto OTBenass%, Zn from
mat eri al wor ki ng process includes, for exanple,
pPixmags % to 1 massigdg frae 9 8ddcta @A mass%. BpdGriitasn 0.05 mass%

Ly RSB SRAT1B BEREARR Y b mourties
dedject s AahethoatdfatHaaeing W%ﬂo%ﬁtéﬁéﬁﬁ? bbéctﬁd?&legtlronic parts,

rat'e of di mensional change in the rection paral

t cotmpeisingl t_hiersgembi okcti on before and after heat
et or { alMRGRVAG 57 RES 0B 26 BrBGUSHT ERGGDTARE of {5555
Oy bR T SASRY (RULIARL05 Kl TRRpgo er e
peopeifiidhs bt atempetdtrd Rb HA0A 1028000 opal thha pefieBgfom 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,
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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8 ranoes. Accordingly, the reduction ratio by finish
rolling in the material producing process is 40% or

| ess, preferably from10%to 20% [ 0016] When the
tenperature for continuous annealing in the materi al
producing 9 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 he matgfd qh produci ng process to be particularly

| ar ge, no?'t may be difficult to sinultaneously

cont r ol Otier dritt R$thef fetitoRsamhatvaiiagesst the ibléntion will appear
directions parallel to and perpendicular to the

r olare figlydireradhe dellavwingidespripli@r. 10r anges. Productivity

el AP FOR CARRNE DU SHE RN MBI Cat ront

tinme is d@ﬁggssary for quenching lattice defects. Wen
the continuous annealing tenperature is too high, on

t he conTharpppehelldyanaterfal dbmelpsirieraecteirngearts Bf tHeepresent

di rection perpendicular to the roiling direction

bEyerten !fapitqd@GBdlbWhe Siefs eompesipgeidniph rellinga copper alloy at a

R R8L raRL AT ol IE i e R RS BR o Bhef, S0bIERAg the
pegﬁﬁéséllogrfﬁﬁﬁﬁfdll%ﬂ-to et id thel &m‘ﬁh%hf%heéﬁhg line

si mul taneously control the rates of dinensiona

cfangee) undehthedtoraetitio rsnst aptnm;bérelturédrcmﬁomc to 800°C for a time
perpendlcular to the rolli g irection wwthin pro
r BRgRE from 1 segond ta, (199 sgrep s iflareaterdBliand gy diitesr working the

I
TERHATTR o S B AFA FaES" SRREL BB rpospe e
t preseRnt ﬁf\ﬁeahoﬁdé@?&@theﬁgéﬁé of ﬁgiducnrighmeqﬁafelnauws
anneal i ng tenperature in the nmaterial producing

pelectrdelestroniomabBaeucy asmeet pradérialaang stripmadedads) tsom an

750C, [001 00 |.on on [in tlnre'nth.
,l%do Ehib g oo foRy gt heat e e ontnuous
rﬂ)eﬁl r? nmechani cal char acteristics since
softenl 0 e materi al advances to cause renarkabl e
decr easEhefm&éﬂduwbrkmg prockes i ehenglegent iGeadon referu® the steps
annealing tinme in the material producing process is
pb@iOée @m@qmﬂ@s@l@ﬁtn@/@ecur@yg pants iy \p@r fner thiel pagial (such as

ess | hCce, a.
i

GFaers et T sie et o7 L5 SRR Hidhic parts, wich materia
C%VBHOGH%@ i8A8hkhfedial biRIuchhd 9Bce8OT tThe hhb@alSRbrkmhg process

solutions are not forned again and strain provided via
r picludey, far exatimple] pregsitigt o make it inpossible to
obtai n desired nmechani cal] characteristics. Therefore,

the contYhanine redrelian rjia bwanish relling inie waters eroducing
p[)ﬁ;c% e‘% YO&%rSe?%ﬂQRK? s@fall® EPaokL%’Q@ ﬂ)e 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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Wil e the thickness of the material produced in the
mat eri al produci ng process is not particularly
restricted, the thickness is prgeferably in the range
fromO0.25 to 0,05 mMm The material in the present
invention usually refers to those 10cal |l ed as sheet
materials and strip materials. [0019] The

mat eri al produced in the material producing process is
formed into a processed material by the materi al
V‘%rrr;gbgg ﬂEQGI%@@}I}/,WﬁbQQdMioﬁtrbﬂbrbyr flis e foliRahk Meat@kiaPproducing
tenperature from 400C to 600C for a tinme period from
3protbse o4k drdeddQfrefrablpdom TO&o mP8%.al wor ki ng
process is preferably a material working process for
el ectri[@péﬁﬁctroni c parts. Further, the material

\ngzlsrg\é\m%%ctﬁgste%rpg{ftgﬁenb%% Féﬁﬁh@%&%ﬁﬁn%éh Slﬁ I‘;ltée Imsaterial producing
U?%Qb@s {Ot0RA0ROEHIGE 8biclsSARY8UcaMBY rblify bRTRAIHIE to make the
of strain relief annealing in the material working

prate ef dimengiowmal2Mamge iDthe Hieectidrepadadiado tHesolirgldirection before
mechani cal characteristics are not obtai ned du

a@%ﬁﬁ@f B?atst&iltmﬁmgﬁ e mﬁter@péqql Léglng\ﬁg}pe{sgéo E@?p%rt,ipularly large,
tr ﬁé& g{@%ﬁﬁsﬁéﬂﬁ?g? Ecg g@ﬁ%gwgg%&?@ m@&teﬁpﬁﬁ'@ngg%i changes
g nperature 1n the

NRtAEidecHORK bataIRI RS 85¢ gég)efnﬂmléﬂ@cﬁhéGolﬁﬁ@@irection within proper
preferably from 450C to 550C. 25[ 0020] Strain

prangeded Podugiivity shaybe silscodearaased nden the centivieatiswariealing
oSt B e SRS b SR sr
g?@é@?‘{i@ilaﬁfié&?e@fgs.n%hgmﬁé RE tir\c;\‘}‘lflclﬁist &t thrt(?rgh@f/‘a?ure is too

Ing o the materia e pro
maighben dies ceasad, Weraté bediitemdionalelhagtean treadirexgdion me
is too long. Accordingly; the strain relief annealing |
t pepengdioul tedberpling geRiioybee@ves particuarty lageeipce@recipitation

oA 2Bt olele ande el P06 aL RERUE Tk Hisdabb¥Tror exampe,
The matdal %rréihg%r&:@g@lm&eaﬂsﬁs OShERIAN] iBktRtichess
treatnment for strain rélief annealing In both

dsinadiainensslyaroaitiod the mtesdf giergresichial whangesin the directions parallel
rolling direction is from-0.02%tqg +0.02%in the

cBppe PaInesiGHizkia tap rPlRg Sireetion WibIneIdsATANgSRE: t 4t BAY be also
tlggﬁc?ﬁteta%rbttaihraéeﬁsﬂje'd%e%fg%ﬁcﬁ rc%fagécgtgtigtiésa\kﬁ%n ﬁeec?ntinuous

i fiensional’ changes bet ofe -an ér heat at ment
f ahn&dlng termratfre a tRAhigRGirde suRehinl bRME Material advances.

parall el to and perpendicular to the rolling direction
| Acaprsiindly tbaeontingeus anmealibgdempesattoe 01e eeiz] 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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The preferable conposition of the copper alloy of the
copper alloy 15material for electric/electronic parts
of the present invention will bg described bel ow
An exanpl e of the copper alloy conprises Ni from1.5
mass%to 4.5 mass%and Si from0.35 mass%to 1.0
mass% and further conprises any one or two or nore
el enents selected fromM fromO0.05 nass%to 0, 15
mass% Sn 20 from 0.05 mass%to 0.5 mass% Zn from
Osf@p| rafurd dREBGtorA D the PRARBLYAR Btdins@aménand
Cr fromO0.05 mass%to 0.4 mass% w th the bal ance
bedmignutaided nwieatiog piere @ridoishext| stableesolitpenlutioresare not formed again
Ni and Si have an effect for enhancing the strength of |
t Aed girpisyPigyidedy \id hglling sonetyelisyed Iomara '&'H@%éﬁfféw obtain
a i ] ; S | e i . . .
SHeSter HECb R e g TR pishE Rt rfigva paeapo time s
f ors@cBad BF A¢drBi prifeabAf 1@ sBEdiRls §OmRASI tion by
appl yi ng appropriate aging treatnent. However, the
al l oy n#@@18hil in obtaining desired nechani cal
en the content of Ni iS |ess

5 s BUABhE NYCKBREAh g maieripkPiogiced g naisial producing
cBent O ey Orled HEPFRGEsS iYPRIEHaBl fy e range from

S0P toaNesWsmMC oMhedhakdrial etheairesetfinvkrtynsuisuzAl refers to those
changes in the direction parallel to and perpendicul ar

t ealiatkas sheetrmyatdiriadsand stripnmpiasigds. ranges may be
di ffi cutgb@ihnce el ectric conductivity remarkably
decr eas d coarse N -Si b5particles are generated in

the matihX phass prbdgcd ir%%ét r\?\lﬁhrlea‘? PﬁdﬁJclﬂ?g’ pRIcBES iR Med into a

from2,0 mass%to 4.0 nass e SI content 1s

f pradesse nedterialld yythier matediad wiosis s§procdssIAclod Bg%6trdin relief
desirable to allow the atom c rati o of the contents of
NenaeRling; atj ahterrreratyreyrar 468°@de 80PCpea dnmperiqdfrer 30

opa SO, S EsG) TR EkF Rofling biiesndt prefprably a material
cliandsy bRbdessiier dicdcafdéleprddtdarel  FarPer RBE PeREHS U Gking
to therolling direction. Accordingly, the ratio of

t heoaesatpeefieralily Sicludes astaof pessiof. N (NI content /

Si content) is preferably.in. the ran from2 to 8,

and a r GP%’)‘ % [od eF’sV"f‘rB§‘?3/5ﬁPga\Se‘|'r‘a%ﬂ'%,"g FG@?ﬁ]P'ﬁ?thrﬁé‘qued when
t I 1y nr.i: - .
1SRRI LB B OIR 5 9 ARYGAAS St s oo

Oloke nMas $%e offierhaen BedicedmretmhizalclFaradisi¥icdard nebtained due
0.05 nass%to 1 nass% Ag fromO0.01 mass%to 0.1

nisadyansecfcofiening of s malesisd wbeo the stigkueliehannealing
Aol ke SR Sl S e B S S RA P Ebratre i
f Bl SRR WHIKihG HroBSL R tRdHh 480PE€NYEB0°MDpRferably 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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20preferably, the alloy contains any one or two or
nore el enments selected fromSn fromO0.1 mass%to 0.125
mass% and Zn from 0.1 nmass%to4Q. 5 mass% [0024] The
rate of dinmensional onal change in the present
invention is defined as follows using the reference

| ength before annealing and the reference length after
25annealing in the direction parallel to or

perpendi cular to the rolling direction: ((reference

| ﬁ@ﬁw‘étéﬁél Wh I@Qﬂ@@bétﬂﬁﬂ/ may beo%rc?éb?s%dl WIREH st ah ‘?ellef annealing

anneal i ng)) ference’l ength before annealing) x

Hemei in to@.lcngS Adoudinglly, theestrait ecldf anhealiingrémei mm}avé materlal
change corresponds to 12 expansion, while a mn
va40d@n@pr@¢ﬁ;ss|rlataetlrae p@ﬁ@ddfqm@& sseands ki geo seconds preferably a

rres n ntrac [ 0025 Usual production
(?dt??'@al ﬁ(—gcq{@s %@0 Smat eri al produci ng
5proces OQH the copper alloy material for
el ectri c/el <1:ctroni c parts and in the material working
pr ocessThayatles afidlmenbiy)nabmare;ésdoefem andhefter heat treatment for
above-nentioned itens, For exanp t he reductign

r arap rsyemnqaangl"‘r\@oﬁbmreféwrﬁ&ada&elﬁ@ AndrParpenqipgar to the rolling

PREC AL TRl 1 B b e iR Aoy BB L
f elRicsit/sekirbhig pa;itsquﬁ@ baddant iftida. t Th8PrefctMBirbees of

the electric/electronic parts in the present invention
mdiméssidra chingee befaeranscafterdeat dreatmanisior saramyr@hahahneahng in

< BiivcitasioRs Garal i 2P e esti G BE s oG R i gogon is also in the
NESfgefoM -0.01% to +0.01%.

[0022]

The preferable composition of the copper alloy of the copper alloy
material for electric/electronic parts of the present invention will be described
below.

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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[0026] The copper alloy material of the present
invention is able to 15si nul taneously reduce or
control the rates of dinensional, changes in both
directions of parallel to and perpendicular to the
rolling direction before or after strain relief
annealing in md course of or after press-punching in
the material producing process of electric/electronic
parts. The copper alloy material of the present

| By¥ ﬂ%%ﬁédsséhe%éésﬁ’)@%rﬂl\é( céH’ée‘iﬁ‘Bt 8 @)?ce%o‘%a{ﬁ rnHé”ésC%,ocgn the other

connectors that are necessary 1o apply fi'ne an

pheat ssimultaaso s b6t G1D T itie fgtes ol Aaendibhél changes in the direction
m ni aturization of [ead frames and portabl e phones.

Theratiet troandbpermpadinuardatthe noléng disackiomin ropeheangsspeay be
SHGLTRES BBy’ ShaBlREhE) ARk hciplens BalBibl nis

' ' | : . E

PEHELE 51 R o SR EEMELESrLSOSENIER, ynr prferably

bisad2 Grmeaxsiiitbes0 ghas¥o behihed8it cdment is Yertérqirefesably from 0.4
not meant to be Iimted by these. 13 [0028] [Exanples
( BYaseph B5080 massYr edidatdesiigelattpalpwaihe alemimaradioiaf éhe contents of

I X r _all,oys, having t chemcal ..
Bu R e ahole ThCipas e 1 Sieac atoh e SRk Pasie
MBb@pbattidn ANILBg8E siﬁ’ﬁﬁtaﬁgb%lﬂ}%nﬂﬁlliﬂggﬁérﬂ edtdimensional change
cool ing each material by a ustal nmethod. The i1ngot was
hot thedditextion pdiraliel éabe derpemdicusardortbé Irelingwiireciial.s Accordingly,
with a thickness fromO. wer e obt ai ned

, 10.05 mMmto 0.25 mMm [ )
bi& fatiosH thecPniegt 8f Shta Bgurantent ofaYii(bli 6pntesy / spggntent) is
2Bl B0 e Shod Tl Srdalfihe b PhariRRaibne
to 44 sippa)in Table 2 were obtained by heat treatnent

Further, the copper alloy material 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 mass% to
0.1 mass%, and Cr from 0.05 mass% to 0.4 mass%, in addition to the
above-mentioned components. Permitting 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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of the cold rolled materials obtai ned above by
controlling the tensile strength in the continuous
annealing furnace at 0.7 kg/nrn2, the tenperature in

t he furnace at 450, 500, 600, 700, 800 or 850C, and
the annealing tinme at 10, 60, 100 or 120 seconds.

15[ 0030] Then, the above-nentioned naterials
with a width of 55 nm were subjected to heat treatnent
in argon atnosphere at 500C for 180 seconds as a

SkaphRibR Whie THiRLE vaRle &fthaRaeabitRE difeRsiBnSI0H: a‘?\%eo‘c

or after presspunching in the working process of

| eadte$p@mds toldmntraaties. of di mensi onal changes were
20cal cul ated by neasuring, after the heat treatnent,
the di mE¥&%nai changes of a reference |l ength 100 nm

in the tion aralel to the raolli dir ctlo and

a referg"ﬁggpﬁ’%’ﬁ& °'58 eﬁ%ﬁ’}?o*{%%t"b?’]? thgs i e naferd broducing
psr&@s@ll&%@&ob,@eﬂé]ﬁ)yrrﬁlaiénﬁgfdilé]@étﬁb/@rbc%hite&ar&naﬁ@fh the
materi al, respectively, before the heat treatnent. The

r exaiétial vamrklrrgmwnesm megiibe dRectiyoappliedt excapt ttmatmtmmméntloned
to the exanpl es according to the 25present inventi

wHEMs- NGST e38mpde. e sefydiopdatiothy hadrpkipg@pplied before finish rolling
ifég;gﬂeélrfeer%bly[ﬁ)&%]do {0T§’§U/o€fn He p}e45enq -l;‘ﬂ}%lnﬁor]r.) The Kécﬂ?ct%% ratio by

cold rolling applied before finish rolling is preferably from 90 to 99%.

While the electric/electronic parts in the present invention may be lead
frames, connectors, terminals, relays and switches, preferable parts are lead
frames and connectors for which fine and precise working is necessary.

[0026]

The copper alloy material of the present invention is able to
simultaneously reduce or control the rates of dimensional changes in both
directions of parallel 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.
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[0028]

[Examples (examples of the present invention) and comparative examples]

Copper alloys having the chemical compositions shown in Table 1 were
used as lead frame materials. An ingot was obtained by melting and cooling
each material by a usual method. The ingot was hot rolled and annealed, and
cold rolled materials with a thickness from 0.05 mm to 0.25 mm were obtained by
finish rolling at a reduction ratio of 3%, 10%, 20%, 40% or 45%, as shown in
Table 2, after repeating cold rolling and annealing.

[0029]

Materials No. 1 to 44 shown in Table 2 were obtained by heat treatment
of the cold rolled materials obtained above by controlling the tensile strength in
the continuous annealing furnace at 0.7 kg/mm?, the temperature in the furnace
at 450, 500, 600, 700, 800 or 850°C, and the annealing time at 10, 60, 100 or 120
seconds.

[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]



050 C D 33 1B90 [0032] [Table 2] (Table 2) Rate
() of dinensions/ change ini Fsh Kind of

rol li ngConti nuous anneel i ngbakr,g and after

heati ng(500° 0 : 60ses) sspsbes: all oy

: TenperatureNeatDireatienDirection rata: 4N n
thetreatnentparaile: to the perpendicular to
fuenace("t) 'clang dirb.tibibthe miim

(Table 1)

Kind of Component (mass%)

°:|’|’§:r Ni Si Mg Sn Zn Ag Cr Cu
A 3.0 0.65 0.15 = = - - Balance
B 2.6 0.55 = = 0.5 0.05 - Balance
C 2.3 0.50 0.10 0.15 0.5 = = Balance
D 3.7 0.90 0.10 0.15 0.5 = 0.2 Balance

[0032]

[Table 2]



................. '300 1000131-00094
500100020128-0. 0101 30.150Cs 800 10 40.200 t

0: 3500100 0250 1 A 1050010 e0 ,;=1950060 . 100

: 010500100 8 015.0 1 D1060010 68047-0006e +.90. 200 +
A10600* 600. 0044-0. 00381 100. 250B

, 1050011000. 0034- 00095 0.0031-0.0085 0.0025 -0.0091
0014-0. 0108 0.0004-0.0154 004 -0.0025

100- 0. 0027-00177 this 170.100 i nventi onA20+500 10

ObR7 29- 0049

Finish Rate (%) of dimensional change
. . Continuous annealing before and after heating (500°C X
Thickness Kind of| - rolling 180sec)
No copper - - -
(mm) .| Temperature Heat Direction Direction
alloy |Reduction ) -
tio(%) in theu treatment pa'rallel.to the perpendlct{lar to
ra furnace(°C) | time (sec) | rolling direction the rolling
1 0.050 A 3 500 10 0.0131 -0.0094
2 0.100 B 3 500 100 0.0128 -0.0101
3 0.150 C 3 800 10 -0.0041 -0.0182
4 0.200 D 3 800 100 -0.0054 -0.0185
5 0.250 A 10 500 10 0.0135 -0.0058
6 0.050 B 10 500 60 0.0137 ~-0.0061
7 0.100 C 10 500 100 0.0129 -0.0074
8 0.150 D 10 600 10 0.0047 -0.0088
9 0.200 A 10 600 60 0.0044 -0.0078
10| 0.250 B 10 600 100 0.0034 -0.0095
11| 0.050 0] 10 700 10 0.0031 -0.0085
12| 0.100 D 10 700 60 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 o] 10 800 60 -0.0025 -0.0165
E"a,z’;“i’;e °f 16| 0.050 D 10 800 100 -0.0027 -0.0177
invention 17| 0.100 A 20 500 10 0.0157 -0.0049
18 0.150 B 20 500 60 0.0154 -0.0052
19| 0.200 o] 20 500 100 0.0154 -0.0068
20| 0.250 D 20 600 10 0.0068 -0.0074
21| 0.050 A 20 600 60 0.0061 -0.0069
221 0.100 B 20 600 100 0.0049 -0.0082
23| 0.150 o] 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
271 0.100 c 20 80O 60 0.0010 -0.0148
28| 0.150 D 20 80O 100 0.0015 -0.0161
29| 0.200 A 40 500 10 0.0184 -0.0014
30| 0.250 B 40 500 100 0.0171 -0.0031
31| 0.050 [o] 40 800 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| 0.200 B 45 600 60 0.0232 -0.0008
35| 0.250 o] 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 60 0.0232 ~0.0051
40| 0.250 D 20 850 60 0.0021 -0.0215
41| 0050 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

5 after heat treatment are in the range from -0.02% to +0.02% in both directions
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18 0 150b20150060.015 ........ -. 19 0 20110 1201500

| 100 0.0164 200.250D., , 1-0.0068 210.050A201 600 60
01) 061 22 0-100 LJ20 1800 100 0@049 20 +1..700 20 r
700 20 100 20800 20,000 E Conparative exanple [0033]
As is apparent from Table 2, the rates of dinensiona
changes before and 5after heat treatnent are in the
range from-0.02%to +0,02% in both directions 16
paral l el to and perpendicular to the rolling direction

: E\e}Fam%FRJ §ﬁdr§|8%oeiwﬁ&|§%ﬁgﬁ83é@hg%iﬂs8ti%‘ﬁ‘u @&%‘rﬁﬁ%ﬁ, No. 1 to 32

entl on. OWs t resent 1 nve

exbedidirg BUeR MBs@ttvVBSrabRoUSTHE EheWs tHatths baddent invention
aut omati c conveyance i s possi ble even when, for

ernipite suchanAd@antagseusaclivsrihahwablerawtgmatie conveyanng is
IOiplogéib eoéveesn \IN eﬁ,bf%lrjtexgmp ea,ltthg %Feasfiarqc?e' between the conveyance pins
and pilot holes is about 5 um at one side.

The rates of dimensional changes before and after heat treatment in both
directions parallel to and perpendicular to the rolling direction are particularly
excellent, since they are in the range from -0.01% to +0.01% in Examples No. 8,
9, 11, 12, 20, 21, 23 and 24 produced under particularly preferable conditions.

[0034]

On the other hand, the rate of dimensional change in the direction parallel
to the rolling direction is large in Comparative Examples No. 33 to 36 in which the
reduction ratio by finish rolling is larger than the range according to the present
invention. The rate of dimensional change in the direction parallel to the rolling
direction is large in Comparative Examples No. 37 and 39 in which the
temperature in the furnace during continuous annealing is lower 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. 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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The rates of dinensional changes before and after heat
treatnent in both directions parallel to and

perpendi cular to the rolling dijrection are

particularly excellent, since they are in the range
from-0.01%to +0.01%in Exanples No. 8, 9, 11, 12

20, 21, 23 and 24 produced under particularly

preferabl e conditions. 10[ 0034] On the ot her

hand: the rate of dinensional change in the direction

D _ Ll y ti : .
oL Rob e RO AR ey Al eyt is favorable as o
r edpisdri alloyrratieviabforfalddtsdyefentlonitgparss inawkieh tihén sates lo€ dimensional
range according to the present invention. The rate of
drhengsonadhe cirgetjen ipﬁralﬁrétojam@@emﬁnqdmﬂan todherellinggirection

Betdsd Snns FRbt fRalen o SuaB E ARG cad i s/ ianeousiy
dEbh AP NTHEAE ANBESToUDEinGSa EOMSEr 4189 MatBRal BRI

according to the present invéntion. The'rate of
deleetrso/eleatronicgrags ofrthé Ipeesbint datdnion e apentdi faubrablyt produce the
the rolling direction is Particularly |large in )
Céﬁﬁ%@raq||QYénE§@&ﬁbf%§|%ﬂC stechivaicpanitholihediesernt invention.
tenperaﬁﬂh% in the furnace during 20conti nuous

anneal i hg % hi gher than the range according to the

pr esent HalRndéshibedtir paéselindliRAS OiRMte§ i fiepiddent

the direction perpendicular to the roiling direction

i embadirnenisaitliy obaingention tCatriher presest iBxenidresotNge limited by any of
tg 44 | [ ch the annealing tine of contipuous

aﬂl?eg?t?ﬂﬁvgf 9 %‘?@‘éP“PHaH”'?ﬁ% OFWésea%%ﬁ‘fEﬁﬁg’uf Gth@ibe construed
[ B%N withi e ééﬁﬂ’é aﬁ‘g S%& ) a?;@%éﬁﬁtﬁ {F\Sﬁé g@c@no:;%?{ﬂ\g claims.

el ectripodrgctronic parts of the present invention is

subjected to strain relief annealing for fine workin
for prodbisiarplication chainep ecioritycor Peteravindication blo. 2006-276808

Accor.di naly, the co r 0 terial j.s . favor i
ek BABattion, OfichaF G 20ts And Brient Aopliatiofih A7 280366 fied
| th Wpdloh ERtbdes ord bg&ﬁ‘%‘r %‘T’é&] i%f@ﬁﬁ&? h'e'ﬂ?]ih ri‘r‘?corf)orated by
direction parallel to and perpendicular to the rolling
dreferdnoen before and after heat treatnment for strain

relief annealing can be sinultaneously 5controll ed.

The net hod of producing a copper alloy material for
electric/electronic parts of the present invention is

able to favorably produce the copper alloy materia

for electric/electronic parts of the present

i nvention. [0036] Having described our present

invention as related to the present
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10 enbodi nents, it is our intention that the present
invention not be limted by any of the details of the
description, unless otherw seqgpecified, but rather be
construed broadly within its spirit and scope as set
out in the acconpanying clainms. [0037] This
application clains priority on Patent Application No.
2006- 276808 15filed in Japan on Cctober 10, 2006, arid
Pat ent Application No. 2007-260386 filed in Japan on
ENAIVIEGG)FQDOZWENEF ciClAIM&hi ch is entirely herein

I ncorporated by reference. 18 [ NAVE OF DOCUMENT]
[Glaime] [ C ai m 1] A copper alloy material for

ﬁ'oﬁ;.tr ré%gbg?%ﬁﬁgw %?qu }fﬁfflé&t@%ﬁ%ﬁ@?ﬁq tggﬁﬁfﬁrgaﬁced by the steps
S L i . 4009 : . 84 Qi
CaRpIYBTIRh Dl ATk hoy Sy 20y o hagh. of e

temjpeting thesfirisio miE0cogper 3OS atheat treatmeetruraldr brtemperature
second to 100 seconds by means of a continuous
frame200%yta 86R°C fai@ Wnegienoddrarefl sasesd te 1§0tsesondapy means

bh8 Sontn iRy fncnBing” ARl sftsl e, AN iRl EaPfrebfea copper
gﬁtffgﬂﬁ&er é-%gﬂﬁér%it&eefro?ﬂ oR0°E b BBES Forh titEp&PEHM 30 seconds

y at t eat treatnment by continuous annealing
08080 sacondsel i ef annealing is 0,05 mmto 0,25 nm

wherein the copper alloy material for
el ect r WopEaie @ shaat thipkness 9idBe capeer aioyitbadieshpatment by

FRR Rl BEfnG RO ret? pedl Y 0,08 BID 24 B
the 1 olhicRdn #hé §6bg?na“8ytrhhfériﬁhﬁ)rre%kﬁﬁc/b[ééﬁon% B4 B3s rates of

to +0.02% [Caim The copper alloy materi al
Honemdiecaldhahgbs befarei andpaftardhastramdietigh anne@iliagrin both directions

wherein the strain relief anpealing.is ¢onducted i o
RAtAleHI 3rd BErRendiqUiRT tsltL%QIEn%&'rsgmgfgﬁw&He range from -0.02%
g& e tdzio/:/ el ectronic parts. 20[C ai m 3] The

opg'er & loy material for electric/electronic parts

foefhdng to Caim1l or 2, wherein the copper alloy
material for electric/electronic parts is a lead frame
mat er i Bhe copperciioyaoaisriahfar elécitic/efectrania pgriscaauesding to Claim 1,

g@%ggeigit éls?%i{ﬁeijgﬂl@%eafl%rg ig lc%%ctjtrjét%é% (rer% rc(c))rl}irsce 8fa ar tmSateriaI
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 claim 1,

wherein the finish rolled copper alloy is subjected to a temperature of 600°C to

750°C in the continuous annealing line.



10

15

20

25

wherein the finish rolled copper alloy is subjected to
a tenperature of 600Cto 7500“1 t he conti nuous
annealing line. 19 [Caimb5] The copper all oy
material for electric/electronic parts according to
claim1l and 4, wherein the finish rolled copper alloy
is subjected to a tinme period from 10 seconds to 60
seconds in the continuous annealing line. 5[C ai m6]
ng .coglger alloy material for electric/electronic
p{ q cording to claim1, wherein the strain relief
anneal i 11 ESHFRA LAY MiatbfalbPBlethRfeibarorl Barth Seab@ing to claim 1
The copper al'loy naterial for electric/electronic
pend 4, whereirdihedinish lledrooppipalhaly i8,subjested to & hienesperodfrom 10
relief annealing of the heat treated copper alloy is
fsesrndsde 8ResAARAS i therostipeps anealingting The
gg@,@ﬁ{ ]al loy material for electric/electronic parts

rdﬁsng to any one of Clainms 1 to 3, wherein the
copper Td @ppEriafdy Matb@4l f8f erettrictd|6ttsHi¢ PAIS aR8sidingl® claim 1,
conprises N from1.5 nmass%to 4.5 mass% and Si from
wissreiratheosttain telief anssatingiethfaratuneis frampt&0s Estoi50°C.
I&@ﬁh&ne or plural elenments selected fromM from
d ss%to 0.15 mass% Sn from0.05 mass%to 0.5

mass% y 9 9 :
0.1 modb, ST &IOF PRSP e pRRT oot © oaim
tairl Galiearem el siginpslRf ehnealiniesf the theabBeateddddper alloy is from
inmpurities. 20[C ai m 9] The copper all oy

ecginds de 68D seconds.el ectroni c parts according to
ﬁb%m , Wherein the Ni content is in the range of 2.0

Rt 4.0 massw [d ai m 10] The copper
al I oy i 5| i i
Co of ai meq:orber aftty RidEial 61 SLEAlIeiEt forc phts BEECHIM S any

fnelofAClaiss %otd @, Whereinsks&wcopbdraalloybdterial for eleldtrc/electronic parts
copper alloy material for electric/electronic parts
sopepriresdNitieore 18 masstotorh 5 masseiand: Pidran 0. 35 Brassfo to 1.0

Crﬁgése’k},t and fu%he?%?)}neprﬁtseissét iIenasft gge %?rf)ﬂjera élerznetn S gelected 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.
[Claim 9]

The copper alloy material for electric/electronic parts according to claim 8,
wherein the Ni content is in the range of 2.0 mass% to 4.0 mass%.
[Claim 10]

The copper alloy material for electric/electronic parts according to claim 9,
wherein the Si content is in the range of 0.4 mass% to 0.9 mass%.
[Claim 11]

The copper alloy material for electric/electronic parts according to claim 8

to 10, wherein the ratio of Ni content to Si content is in the range of 2 to 8.
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20 [A aim 12] The copper alloy material for

el ectric/electronic parts according to claim 8,
wherein the Sn content is in bae range of 0.1 mass%to
0.125 mass% [ aim 13] The copper all oy
material for electric/electronic parts according to
claim8, wherein the Zn content is in the range of 0.1
mass%to 0.5 nmass% [C ai m 14] A | eadf rane
conprising the copper alloy material for

Etlamh g/ el ectronic parts according to any one of the
precedi ng clains. 10[C ai m 15] A net hod of

pr oducThg cappernaliayamataraifori eectgjclelestrongppartabtenrding to claim 8,

terial for electric/electronic, part ccording t
Bhigrein he BBicaminigs in the range of 01 fikissi b0 JeogRgeRte: ng

gﬂﬁqg; alloy material for electric/electronic parts,

conprising the steps of: finish rolling a copper

al | oy The %obﬁdm_tdy_qnafe'ﬂdl forafledRdeictiod®sSparts according to claim 8,
subj ect i n% the finish rolled copﬁer alloy to a heat
0

whesinéhe Zomgatent is infherrange of Oromasetda @.580e8%o0r a
L,me ﬂ?}i)' od from1 second to 100 seconds by neans of a
Aty us annealing line; and 20strain relief

anneal N?Qadff;%p% %ﬁm%ﬁﬁ)ﬁgo%%ﬁgg r%ll@;'/ e A46 elgc%rircéerlrc]ectronic

tenperature atine perio

pérts acomding 1o dri0dnes ef thedsreceding claimser ei n a sheet
t hi ckness of the copper alloy at the heat treatnent by
EdatmAfbus annealing and strain relief annealing is

0. 05 to, 0.2 to ther roduce.the copper .
ai 1oy Bv@RPHioT pETuciite p bR BB PG B eSS R pipy material
foehdotRt/efUBAR! O4HY aChRARGRORMIAT £ and after t he
strain relief annealing rn“both directions parallel to
ECidinpdBpendi cul ar to the rolling direction within the
range from-0.02%to +0.02% ) _ _

A method of producing a copper alloy material for electric/electronic parts,
comprising the steps of:

finish rolling a copper alloy at a reduction ratio of 40% or less;

subjecting the finish rolled copper alloy to a heat treatment under 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 heat treated copper alloy under a temperature
from 400°C to 600°C for a time period from 30 seconds to 1000 seconds,

wherein a sheet thickness of the copper alloy at the heat treatment by
continuous annealing and strain relief annealing is 0.05 mm to 0.25 mm,

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%.
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21 [Caim17] The net hod of produci ng a copper
alloy material for electric/el1ctronic parts accordi ng
to claim16, wherein the fini rolled copper alloy is
subjected to a tenperature of 600C to 750C in the
continuous annealing line. [Caim218] The nethod of
produci ng a copper alloy material for

el ectric/electronic parts according to claim 16 and

1§ iwhf.}ei n the finish rolled copper alloy is

lﬂ'@c éd to a time period from 10 seconds to 60

secondy He%bfl'ﬁ)dc&girb&h@ﬁé a0l 'a[k?;r hiaférial 16 leairigrelSdtronic
a

The net hod of producing a copper oy material for
plaetstadcotding ta claith d 6p aheseiadbe fidishgolied comem dley is subjected to
wherein the strajn relief anneali ture S
Friempesaiare of 588 tq & %'ﬁﬁﬂon«%? BRI line.
i{;%%qggg a copper all oy rraterl al for

ectric/electronic parts according to claim216 and

19, wheri methael @ﬂdr@dtﬁ'mh?'d &Spprnake) hagerd! fohelebeidlelectronic
treated copper al rom 180 seconds to 600

mmmorqunm 0 mazrmpfmm irés Woeredt therfinisit rallgdcoppgpalioy is
eriial for e cl el ect c_20par.t
bRl e eepd ST Sefriie Wsesansh Jye continuous
%ﬁﬁ@%\iiﬁﬁﬁné\" and Si apart fromCu. [daim 22]
e method of producing a copper alloy material for
gCeaitnr19)/ el ectronic parts according to Caim 16,

wherein the strain relief annealing is conducted in
25mi d dderethed @f nradesingla eanper Aoy Metertd fepelectric/electronic

epla?‘t%taréc%/f ?o CRih CI6p Z3\/rhtes're|n the strain relief annealing temperature is
from 450°C to 550°C.
[Claim 20]

The method of producing a copper alloy material for electric/electronic
parts according to claim 16 and 19, wherein the strain relief annealing of the heat
treated copper alloy is from 180 seconds to 600 seconds.

[Claim 21]

The method of producing a copper alloy material for electric/electronic
parts according to claim 16, wherein the copper alloy comprises Ni and Si apart
from Cu.

[Claim 22]

The method of producing a copper alloy material for electric/electronic

parts according to Claim 16, wherein the strain relief annealing is conducted in

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



