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i nvention relates to an |nterned|ate material for producing alfdm3l fﬁﬁkﬁ?ﬁ“?
strip and a nethod for producing the sane, and a nethod for producing a
dual gauge strip. Mre ecifical the present invention relates to a
Tethod Tor 1A RNSERYERTANE, MTERLAL FOB, BRARUGIAGHA BAD| GRUFE SHERE 0 <
on the surface along the | ongitudinal dlrectlon of the strip, starting
froma flat METROFOROPRODUCING THBE SANE tANDMETHOD: FOR BRODUGING A DA at e
material for producing a dual gauge strip at the process of producing the
dual gauge strip and a nethod for presess grrire i nternediate material. The
present invention is applicable to materials conprising copper, copper

all oy, alumnium alumnium alloy, nagnesium nagnesiumalloy, iron, and
steel; and conplex materials thereof in conbination. Description of the

Background Art As conveny | I de of copper and
copper alloy for use in e|ec§#§ﬁ€%°€@$i%€ 4 féﬁyﬁﬁgzqgﬁnomm for exanple

Field of the Invention

The present invention relates to.an intermediate material
for producing a dual gauge strip and a method for producing the
same, and a method for producing a dual gauge strip. More
specifically, the present invention relates to a'method for
producing a dual gauge strip having one or plural thick parts
on the surface along the longitudinal direction of the strip,
starting from a flat strip and being used for electronic parts;
and an intermediate material for producing a dual gauge strip
at the process of producing the dual gauge strip and a meﬁhod
for producing the intémediate material. The present invention
is applicable to materials comprising copper, coppér alioy,
aluminium, aluminium alloy, magnesium, magnesium alloy, iron,

and steel; and complex materials thereof in combination.

Description of the Background Art
As conventional dual gauge strips made of copper and copper

alloy for use in electronic parts, it has been known forVexample
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strip 21 along di'rection, as s In
Fig.9, synbol 23 represents th| n part. The et hod for produ0| ng such dual
gauge strip includes those proposed in Japanese Patent- Publication No. Sho

62- 55462, Japangse, Pat ent i d-open No. Sho 5 150, J ese Pat ent
Poni | eac on” KB SRE) SRS wbkLe i boie pE: O WHIGK BREFE AAGE bb SemtRR
and the Iike. According to the method for producing a dual gauge
strip which ¢§ shnipadalong spenkongitndinalpdbreetionn aRosheym ig0F 5452
use is made of a hammering tool (upper die) which has at |east one

protrusi on parereiarnin Rigt 9yaryhbole2 s aspregetitsethimpaatt.f | Phe method fowl
with a flat hammering face whose width is smaller than | ongitudinal

di mensi on of ?bscwe PR§ sién Al Wadge %&k.rll@glhasuaaapenosié PR SEdN ik

series of unit strike conpression notion, lat strip is fed forward

intermttentl R4

direction at énggﬁ erva’%‘pé%m#J (} %g'a}l %& @f'%e dppegggbggd#'ﬂe&ﬁat
strip width onent reduced Vi ch strl ke conpress bei ng a part, of
The width of LALArPBER N SHO e {4hateneBaness ERRac PRorLeatin ol Hes
sequentially enl argl ng the width of a part with the reduced thi ckness Vi a
each unit strBkd7Eokpriapanese Ratlent FublicagioneNo. Hei 8-32334 and the

like.

According to the method for producing a dual gauge strip which
is proposed in Japanese Patent Publication No. Sho 62-55462, use
is made of a hammering tool (upper die) which has at least one
proti:usion part slanting toward the feeding direction of flat
strip and with a flat hammering face whose width is smaller than
longitudinal dimension of the upper die. And while making the
upper die perform a series of unit strike compression motion,
the flat strip _is fed forward intermittently between the upper
and lower die along the longitudinal direction at an interval
of individual strikes of the upper die. The flat strip width
component reduced via each strike compression .being a part of
the width of a part of which the thickness is reduced thereafter,
sequentially enlarging the width of a part with the reduced
thickness via each unit strike compression, while retaining the

adjacent parts at the initial thickness, and gradually sifting
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sequentially nDdlfylng the cross section of the flat strip from the
initial cross section to the final cross section, depending on the feeding

process, to produce du auge strip;, o t he nmet hod_for
produci ng a & geleﬁppgﬁga cEPBﬂ&’&?‘iW@rﬁg}g tsbiiBnithered¥Yopen
No. Sho 59- 42150 use is made of a rolling roller with a V-character type

t abl el and mqne(malrwsmdimxng ther ardss eeatdomefcthe fiasr steip fwom ein
the part is of the width sequentially changing toward the circunference

directi on ot dnitibacerads setiohl €6 thedfingl drdysckbandipa) tdegeridinged in
a protruding fashion such that both - the ends m ght be descending with a

o1 ope. togetdiprenl tdeeiblAbrobRbb ! ocPbdicd CUNL Ydddy silziph oradual |y

bet ween these rollers e shorfenin dlstance et'ween these rollers

The rollrs. per AATERG Bacef AhmaR B2yl a“cheuggﬁ‘gegs?\f%“’%fa%%%%m Fe

According to the nethod for_ producing a dual, gauge stri E gosed in
the JapanesdP¥oRasfd posthe Japanere Pagent Lpidsepen Noy, h°gaag 2330 nses

produced by processes conprising a step of Jloading a rolling force on a

mat eri al paris made: afhianmedlingnxpllier witiyia Vacharadtesctype tEbleiand

materi al by neans of a work
part (protrusion part) formed toward the circumference, wherein
the part is of the width sequentially changing toward the
circumference direction on the surface of the roller and the
tableland part is formed in a protruding fashion such that both
the ends might be descending with a slope, together with a flat
roller, and by feeding a flat strip gradually between these
rollers while shortening the d.istance between these rollers on
the outward way and enlarging the distance on the inward way to
make the rollers perform reciprocal motion, a dual gauge strip
. is produced.

According to the method for producing a dual gauge strip as

proposed in the Japanese Patent Publication No. Hei 6-77764, a
dual gauge strip is produced by processes comprising a step of
loading a rolling force on a material part to be thinned along

the longitudinal direction of the material by means of a work

rollwith at least one groove roll, thereby pressing thematerial,
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rol | BRCERVED, B4/ A it Ar oqye, F819694 ‘l‘iﬁrﬁ%’“ﬁFi‘_@%‘sﬁg ®ht matery a

-4- t.gg%fmﬁt I%gfggteriyeﬂ? 55{%[ ”,J%r é Pl ig t he groove}h’p%\wl4 01P' 8t he
groove roll into the groove via conpression buckling, a step of pressing

t he buckled part of the deforned material as flat, a step of pressing the
thin nold part including a part with difference in |evel between the thick
nmol d part of tohdefiermrthe materhal paxh crreespandipg cu dheagroovatnaateafand:
the thin nold part at a low reduction ratio, and a step of pressing the

material preheegrodvée rollointedhe josoveviia adbmphes sioe bueklithgpra saepo,
depending on the strip thickness along the |ongitudinal direction.

Accor di ng too‘f‘“?r&ﬁ&'ﬂﬂg R IAAWT pare SEalndAeIS ikl Rateridl FOFedL) N
t he Japanese Patent Publication No. Hei 8-32334, a dual gauge strip is

Taierial to BoSERRaRaEPRRsiEnEnd, SAEF aRina HeRE 1BbaRgHHy achate Wit
Groove of 8 GAERTeBERAR el DETRPENCHS BCK BOLS BT QACEE MRSerdeton
of a given curvature on the position corresponding to the groove while the
part is curvadtintheebunklgdopaxt pressssd emdndiatyencdtandithe thia moddsed
material, and a step of pressing the nearly flattened -material at the sane
reducti on rajpaxt afepehow 1@daetiba tdticknend a step of pressing the material
pressed at the low reduction ratio at the same reduction ratio,
depending on the strip thickness along the longitudinal
diréction.
According to the method for producing a dual gauge strip as
proposed in the Japanese Patent fublication No. Hei 8-32334, a
dual gauge strip is produced by processes comprising a step of
pressing a part of a fed material to be thinned along the
llongitudinal direction under a compressive force by means of a
pair of upper and lower rollers having a groove of a given
curvafure at a predetermined position and a protrusion of a given
curvature on the position cor:esponding to the groove while the
part is curved-.inside the groove, a step of nearly flattening
the pressed material, and a step of pressing the nearly flattened
material at the amé reduction ratio, depenciing on the thickness

ratio along the longitudinal direction, by means of a pair of

rollers with a mold egual to the cross section of a product, to
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product at a predeterm ned cross sectional dinmension. As the et hod

for producing dual gauge strips, various processes -wth different

f undanent al I {ions have been osed has bee des bed gbove,
such as forgltﬁ'gaﬁ oERE pro g& ﬁr%ﬁﬁa‘dﬂﬁfﬂﬁﬁﬁ P 8Rf I‘-’ﬁﬁﬂc' 3FR8: sho
62- 55462, reciprocating roll process_as proposed in Japanese Patent -

Lai d-open No. Shdssdhey meghod,fornEedueby Halk gange;s strdpgscyariqus
Japanese Patent Publication Nos. Hei 6-77764 and Hei 8-32334. In the
reci procati nprozdssesowith diffigréine fundamertal cempositdoabohayvet been
hamrering tool (upper die) of the forging process serves as rolling roller

whi l e the supReposeld E!saha§t5ééh dSdEiRE hbabe!, oéhen a®Utorddalg Priocesss
rolled between the rolling roller and the flat roller to forma th|n part,

r emai ni ng he%Wfr%bi%gtﬁﬁnJ%ﬁaﬁg o UL ELAE b enC ol S sHBORHLES 45 [

much diffic ough process s bél Peve
practical,.a_|lon i b reqwredfor tt|n rolls

D st ng' | nASHBTGBE g, PAIL RFVEFFE, 14 dr5Peq ghest pabent
conprises striking and conpressing a flat strip by means of a hammeri ng
tool (upper diddd-opesy %y%‘bﬁ@a#ghﬁot rRnd ltandewqu}ll PrQcespras Proposedm a
thin part, and the process is practical. However, rough surface may occur
on the | ower isudapasesé HakentaPyblication Nos. Hei 6~77764 and Hei 8-32334.

In the reciprocating roll process among the processes
described above, the hammering tool (upper die) of the forging
process sexves as rolling roller while the support of flat strip
works as flat roller, but flat strip is rolled between the rolling
roller and the flat roller to form a thin part, remaining heavy
distortion in the deformed strip which is modified with much
difficulty. | Although the tandem roll process is believed to be
practical, a long time is possibly required for setting rolls
and adjusting including centering. Aiternatively, the forging
process comprises striking and compressing a fiat strip by means
of a hammering tool (upper die), thereby elongating the flat strip
under press to form a thin part, and the process is practical.
However, rough surféce may occur on the lower surface of boundary
part 24 between thick part Zi and thin part 23 on dual gauge strip

21, as shown in Fig.9, possibly because of the crystal grain size
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shown in Fig p053| bec e Ccrys grain size

- 6- and the forging ratio of forging materials and the shape of dual
gauge. If the rough surface, which exceeds 1.0 [err]m by Rmax, is

remained in the f r aduct he roduct ma S a

utilities essé’i’tdi grf"ﬁﬁ&g Fgé'HPf% ﬂ(}@’u géatrﬁe gﬁ Za%E ?Hgluse
as |l ead frane. SUWMVARY OF THE | NVENI TON I n such

t echni cal baclgaugend, If kthe rought sunface; sthichsepceads ol o aiby | Rmax, 48
object of the present invention to inprove the problens of the forging
process as desmmaimeédaiwtheafichdlopreduct déhe prmidunt hay berdick advan taghoale
gauge strip with no occurrence of rough surface on the |ower at the
boundary bet wax uthtithes kedi¥dt iad ¢ Peqh it ingainialdferastahce auifytiidssh

product. It is the other object of the present invention to provide an
i ntermedi at e a3 the' yBeCdEchBgqasine, gauge strip prior to final
rolling, fromwhich suc gua gauge strip with excellent surface roughness

can be produced, together with a method for producing such an internediate
mat eri al . BRI EF DESCRI PTI ON OF THE DRAW NGS

SUMMARY OF THE INVENITON

In such technical background, the present invention has been
achieved. It is an object of the present invention to improve
the problems of the forging process as described above and to

- provide a method for producing a dual gauge'. strip with no

occurrence of rough surface on the lower at the boundary between
the thick part and the thin part of a dual gauge strip product.
It is the other object of the present invention to provide an
intermediate material for producing a dual gauge strip prior to
final rolling, from which such dual gauge strip with excellent
surface roughness can be produced, together with a method for

producing such an intermediate material.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1l is a cross sectional view, perpendicular to
longitudinal direction of strip, of the intermediate material

for producing a dual gauge strip in accordance with the present
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i n accordance with the present : i nventi on; Fig. 2 is an
expl anatory view of a die for producing the intermedi ate material of the
present invention by forging process, wherein "a" represents the bottom

vi ew of the udpEntdioR; and "b" represents the upper view of the |ower die;
Fig.3 is a cross sectional view, perpendicular to feeding direction of the
strip, at an int&figpd dtsaqarmésnstagn vieweahsa die tiex @ixedsicdng the
Fig.2; Fig.4 is a cross sectional view of another enbodi nent at an

i nt er nedi at e Ditnena iakeoma tar AeS the priesentiaiventd onbye forging process,
Fig.5 is an explanatory view of the rolling process in accordance with the

present i nVeRiidiEin *a« rdirbdirts éh&rﬁb%%o&eﬂéﬁﬂﬁf chiSipsdr Wie; amd gauge

strip of t he present I nventi on; .77 1s a cross sectional view of
Flo.6 s a oreeaeshed e JBett, ﬁ?ﬁ"%@é gﬁirée'-‘"se%ﬁﬁsi? another
enbodi nent of the present invention; and Fig.9 is,an_expl anat ory Vi ew

of the dual gaugeFxdrd F;.l a cross sectional view, perpendicular to feeding

direction of the strip, at an intermediate process stage by means
of the die shown in Fig.2;

Fig.4 is a cross sectional view of another embodiment at en
intemediate process stage by means of the upper and lower dies;

Fig.5 is an explanatory view of the rolling process in
accordance with the present invention;

Fig.6 is a cross sectional view of the dual gauge strip of
the present invention;

Fig.7 is a cross sectional view of the dual §auge strip of
another embodiment of the present invention;

Fig.8 is a cross sectional view of the dual gauge 'strip of
another embodiment of the. present invention; and |

Fig.9 is an explanatory view of the dual gauge strip.

DETAILED DESCRIPTION OF THE INVENTION
So as to attain the objects described above, the intermediate

material of the present invention is an intermediate material
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describe(l 0 ﬁt l t er Héth AT ¥ IFALUZ@%%% %Ea-presen't in@eﬂwonhi éoan
i nternedi ate materi al -8 for
produci ng a dual gauge strip having one or plural thick parts on the
surface along the |ongitudinal direction of the strip, wherein a
protrusion 'pgmt prpducingpedopl gaugesstrip having ove eacplerak kbigkipaxts
surface. In the internmedi ate material for produci ng a dual gauge
strip, the én afisg Gurfacesalengt the DdngitudimeEl directioaf of athe dtasipy
bottomangle [err] of 5to 60 [err] to the horizon, a height "h" of 0.03

to 0.50 timegndheid il ﬁ%@@ﬁfnﬁﬁh paktide ol btspeinid %roQBdsé?t?ﬁﬁ?istﬁé@ngt h

"W' within a range of”- 3 0 + 3 mmagai nst the base line length "W of
the thick parts S e fig. 1. The met hod for producing the

I nt er medi at e‘;‘&ra‘f%r ioaﬁ%\@d;c}ggregance with the present invention conprises
repeated conpression on a flagt stri e en a lLower die and an u r die
Cant pped w ' pr SR RS ks rmeddate masertay Tt Readr Te  shal baske SEELR om
slightly progressing forward the fl at strig after each |oad of repeated
conpr essi on, thdirapezaid coess seetion @fitheverotrugion prefezablypbasial

cross section at a slight depth on the surface corresponding to the groove
positions of boteom MmylediEof 5 to 68ctAdtRg Kaxidvn mat height®™hpre€uriom t he

intermediate material, then, the groove of a trapezoid cross section at a
sl i ght to 0.50 times the thickness “T” of the thick parts, and a base
line length “w* within a range of - 3 mm to + 3 mm against the
base line length “wW* of the thick parts, as shown in fig. L.
The method for producing the intermediate material in
accordance with the present invention comprises répeated
compression on a flat strip between a lower die and an upper die
equipped with protrusions of an inverse V character shape on the
boﬁtom, slightly progressing forward the flat strip after each
load of repeated compression, wherein the lower.die should have
a groove of a trapezoid cross section at a slight depth on the
surface corresponding to the.groove positions of the upper die.
According to the method for producing the intermediate
material, then, the groove of a trapezoid cross sectionata sli.ght'
depth on the surface of the lower die is preferably formed at
a bottom angle & of 5 to 60 ° to the horizon, a height “h” of

0.03 to 0.50 times the thickness "T” of the thick parts, and a
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the thickness "T" of the thick parts, and a base |ine Iengt h
"W within a range of - 3 mmto + 3 nmagainst the base |ine length "W of
the thick parts. The net hod for producing a dual gauge strl pin

accordance " hage kine deaghh “whieHihioh acsapge 5 sd0PRCEQ g3t agrinat

mentioned internediate material to rolling process, thereby formng the
protrusi on pthé bise limedargiicreesofetheobhiek tiparts ower surface into the
flat surface. . The nethod for producing a dual gauge strip in

accordance Wi t hphgen@tRS€Ntor HrAducRgCRNPEAT Sfauytdisteipnint #ecsitddnamuge
strip formed the protrusion of a trapezoid cross section into the flat

surface to fw. ﬁhtﬁé’b%fég%ovoﬁﬁvse%tmn co ”ggggtsgr%@g%%w@ 4 adoReent

I nventi dn, escrl e an |nter produci ng a
dual gauge str

al ong the Bﬁbﬁgﬁ%/‘kaf“‘a%n‘@%‘f%‘% é’t &Ppar%gy?qr: ré"h%reu%ofu rtjﬁsélére v©

protrusions of a trap ezoi d cross section on the | ower surface. And the -
t rapezoi dal Saminqcme PROSTRRAOR PAF AL 2 SHARGROLdaETOBH SaGHIMMaPY TR ween
the thick part and the thin part by the subsequent rolling, |eaving small
surface roughowers surfaee imtondhe flakasurfiapered with a dual gauge strip
rolled froma
The method for producing a dual gauge strJ.p in accordance
with the present 4invention comprises s'ubje'éting the dual gauge
strip formed the protrusion of a trapezoid cross section into
the flat surface to finish rolling process.
In accordance with the present invention, as described above,
an intermediate material for producing a dual gauge strip having
one or plural thick parts on the upper surface along the
longitudinal direction of the strip, has one or plural
protrusions of a trapezoid cross section on the lower surface.
And the trapezoidal part flows into the thin part smoothly at
the boundary between the thick part and the thin part by the
subsequent rolling, leaving small surface roughness at the
~ boundary area, compared with a dual gauge strip rolled from a
forged intermediate ma.teria.i without a lower trapezoidal section.

The protrusion on the lower surface is so slight that the

" intermediate material can be rolled to flat surface with no
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for'g'éﬁ“f“gﬁwmi‘ﬁf"m“érial. {ga ""ﬁ"l@ﬁ’é‘_"ﬁi‘j@?@fomd sect igngn The
protrusi n ﬁ il\-f é sur’f’?a&z’e sﬁsjg sFIA d he interne I?iltoé At
material can be rolled to flat surface wi.th no '
-10- occurrence of rough surface, even if the side of the other surface
isrolled with a flat rall, and by subseque nneal i n nd finish _rolling
process, fui?ﬁﬁl‘ﬁﬁ?’é‘?eafo‘fﬁ?gqbﬁﬂﬁéag?neﬁf ﬁtﬁ Bl’“gl?g‘hg tgﬁﬂ% gHriage
| ower surface can be recover ed. So as to sufficiently receiyve the
. [] L] X [
operations amd zohledweitha Hakrpbld anddwe subsequentp anpealing andstinigh of
the protrusion on the other surface of the internediate materi-al for
produci ng  arduaingpicedd, Fuithernbge])a Mualcgatyy desip Witht no) rogjle 0
;)1;1_ 5kto 60"£|_$rr]EE ;:E thﬁ_th;rlzoén, a hei ght@a h lapf OJ.,OS t; 0.\&;)\,0 t!{nﬁ_s t he
| ckness € ,_s,‘ﬁ#;é 2€bk! PEcbeELE. "W within a -
range of - SSlr#n ?o +°é rrlrgna%nstst e base Ilbne I‘(:angtﬂé "W of the thick
parts. The reason W lI__now '
[err] exceeds Gng’e'# ]t,o ?ﬂgpi?g%g% g‘gfqegg%%esop gﬁ?é&%@%%@%@?@%&égby
" i _ J= " " .
oadil'y.  Fur GREFRIPES ‘shie « FhRcbERBeL3HY (<Xpas. B SRLLon (R ERSBEREEMLTT ow
I s needed to n::alg(e tt'he_lovveéI sug@acg fcjl.at. le{glthe bottom angl e [:ér] S
bel ow 5 [er Pp, theothexcsusfizeeaf thecintrrmadiate matenipt foropraducing
favorable netal flowis not nmade, which readily generates rough surface
at a corner paghalfiuyd BerRpolsee MYy, 19NprELePAbEY Hiy hobStEomHRle O

of 5 to 60 ° to the horizon, a héight h# of 0.03.to 0.50 times
the thickness *T“ of the thick parts, and a base line lengtﬁ
“w* within a range of - 3 mm to + 3 mm against the base line length '
*W* of the thick parts. The reason will now be described below.

If the bottom angle O exceeds 60 °, the trapezoidal part is

enlarged transversely by the subsequent rolling, to make poor
surface such as “wrinkles” or “fold” readily. Furthermore,
efficiency is spoiled because increased metal flow is needed to

make the  lower surface flat. If the bottom angle O is below 5

°, the lower surface is close to a flat shape, so that the favorable
metal flow is not made, which readily genera{:es rough surface
at a corner part where the protrusion on the other surface crosses
with the lower surface. Based on the grounds, the bottom angle

O is preferably 5 to 60 ° to the horizom.

If the height *h” on the side of the lower surface exceeds

=10~
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side of the | ower surface exceeds -11-

0.50 tines the thickness "T" of the thick parts, the trapezoidal part is
enl arged transversely by the subse uent rolljing, .to make oor surfage such
as "wrinkl es" %oP0¥% ?P)élhéaﬂH‘i)‘.n {her oy the %F‘F%cﬁm Egeﬁygippgaxdai |
because increased netal flow is needed to mnake the |ower surface flat. If
the hei ght "h'part Leenkargedtoansverasly by the skheequentrolidnghi tkmaket s,
the lower surface is close to a flat shape, so that the favorable netal

flowis not mBda subfabersarsh by ‘genandiess opulgtvlilr teadilby. Furthegmops| t
where the protrusion on the other. surface crosses with the | ower surface.

Based on th ted bRGal 50nedddi ol NE
ased on the %ﬁ%&neﬁhﬁs%ﬁled chahﬁIe]Pﬁﬁ]%%a@degtgf éﬁwlﬁoﬂﬁv&dﬁio e

t hi ckness "T" thick parts. se l1ne | engt

| arger by 3 mm.qr re than the base.lineg.length."W ,of the thigk r on
t he upper surf“&ag‘ee,%ﬁe‘\oavfefeﬁufgﬁﬁ% &?'raffﬁ\egﬂ?tﬂ%lérg‘d T%iﬁgl?e&ﬁfg%'b§
protruded part , on the |ower surface into flat at the subsequent rollin

process for pridies Ehe shitkpess koL thepthieh@attaye fBralPHET rttktRCe 1

surface. Furthernore, the productivity of a dual gauge strip 1is |owered.
| f the base |iqlosecitgt A £3at|shage Sor that3then favonable metalt flkow ks nptne
length "W of the thick parts on the upper surface, the favorable netal
flow is not namiie,dhich readily generates rough surface at a corner part where

‘theprotrusionon the other surface crosses with the lower surface.
Based on the grounds, the height “h” is preferably 0.03 to 0.50
times t;he thickness *T* of the thick parﬁs.
| If the base line length “w* is larger by 3 mm or more than
- the base line length “W” of the thick parts on the upper surface,
a larger reduction ratio is required to make the protruded part
on the lower surface into flat at the subsequent rolling process
.for preparing a dual gauge strip, readily generating rough
surface. Furthermore, the productivity of a dual gauge strip
is lowered. If the base line length “w* is shorter by 3 mm or
more than the base line length “W~ of the thick parts on the upper
surface, the favorable metal flow is not made, which readily
generates rough surface at a corner part where the protrusion
" on the other surface crosses with the lower surface. Based on

the grounds, the base line length “w" is preferably formed within
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gener &t WECEIVED, BypLicif- S 8 Ay a, corpREs SATE. \WcFRINTER AR ot Usi on  qn h
surface cr %s’iﬁﬁ hn?ﬁﬁl owé?ﬁss{%f}a}; . F@ﬁiggﬁgﬁ he grounds, %f'kﬁgﬁgagﬁe ﬂ"
line length "W' is preferably fornmed within _ :
-12- arange of -3 nmto +3 nm agai nst the base line length "W of the

thick parts. MODE. OF CARRYI NG OUT_ THE | NVENTI ON The

enbodi nent s ofa t¥angs @ferrd pRVEAL+3 M dgainat the baser b IRNEMHORE
with reference to drawings. Fig.1l is a cross sectional view, perpendicular
to | ongit udi natheli tleixtk artsf. strip, of the internediate material for
produci ng a dual gauge strip in accordance with the present invention;
Fig.2 is an explanatory view of a die for producing the internedi ate
material of the present invention by forging process, wherein "a"

represents the bottom vi ewlﬁné Ry ARRY IR ou"ErE ;wﬁpfﬂﬂent s the upper

view of the |ower die; and g.3 is a cross section vi ew, perpendi cul ar

ot b B A o ¥ prbEE T g 16 VST e

internmedi.ate material” for producing a dual -gauge strip 1 of the present

i nvention, thi@kSeeihed hereinbedoyw withhrefererge gio Wrawingsp 1Fig-1 Hes a

surface along the 1longitudinal direction of the strip;, and thin parts 3

are for'mad cross sectional view, perpendicular to longitudinal direction
of strip, of the intermediate material for producing a dual gauge
strip in accordance with the present invention; Fig.2 is an
explanatory view of a die for producing the intermédiate material
of the present invention by forging process, whérein"a"
represents the bottom view of the upper die; and “b” represents
the upper.; view of the lower die; and Fig.3 is a cross sectional.
view, perpendicular to feeding direc.tion of the strip, at an
intermediate process stage by meané of the die shown in Fiqg.2.

As shown in Fig.1, in the intermediate material for producing

a dual gauge strip 1 of the present invention, thick part 2 is
formed at the center. of the strip 1 on the surface along the
longitudinal direction of the strip; and thin parts 3 are.formed
on both the sides thereof. On the surface side of the thick pér’c
2 is formed trapezoid part.4 of almost the same height as that

of a desirable duai gauge strip, while protrusion 5 at a slight

height is formed on the other surface. The shape of the

This Sheet Has Been Replaced -12-
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dual gauge strip, while protrusion 5 at a slight height is forned on the

ot her surface. The shape of the - 13-
protrusion 5 on the other surface is trapezoid in its cross section,

pref er abl y wip¥Ptrustanioaidiecther pusface i§ toapezedd initherpgpisastion,

hei ght "h" of 0.03 to 0.50 tinmes the thickness "T" of the thick parts, and

a base line |prgfdrdbly Wiltth & botesgcangle 8 cins o 603 °nuoathe ricdridom base
line length "W of the thick parts. The upper and | ower dies 6, 7

shown in Fig.2 heigndi s~ b2ro. oy eduriswt iMés itheCt NEskmdss MY erdBtheé@hick
produci ng a dual gauge strip 1 by forging process, wherein hollow part 8

22710, S BB e IO TG B 5 g g,

produci ng a dual ‘gauge strip 'S Tor at the center
6, and protrusign parts, 9 of an.inverse V.characfer shape foroed toward
Che top (upstT Ll HALNEY GHF kaR8, Laoe SROGFR( 194 OF the PPISRePHEFfE on
both the sides. At the center of the |lower die 7 is formed groove 10 of a
trapezoi d cross sEheiwppeE and|loger dieptf, 7 shewmdmeFigpgodragdies tiar
hol | ow part 8 of the upper die 6. By naking the upper die performa series
of unit stri kprodwaing heointernediabe natexrizlt fontpryodweidiqia dual gduge M
between the upper and |ower dies 6,7 along the longitudinal direction, the
flat strip Mseanipel B gREgiigOpkBeesBaPPhefeilhollow part 8 for forming
the trapezoid part 4 of the intermediate material for producing
a dual gauge strip 1 is formed at the center of the upper die .
6, and protrusion parts 9 of an inverse V character shape formed
toward the top (upstream side of feeding direction of flat strip
M) are formed on both the sides. At the center of the lower die
7 is formed groove 10 of a trapezoid cross section at a slight
depth, in a manner opposing to the hollow part .8 of the upper
die 6. By making the upper die perform a series of unit strike
- compression motion and intermittently feeding flat strip M
between the upper and lower dies 6,7 along the longitudinal
direction, the flat strip M can be forged into the shape of the
intermediate material for producing a dual gauge strip 1.
Because the flat strip M is compressed under strike during the

forging process, then, the thin part 3 formed in the flat strip

~ M are elongated through the protrusion part 9 under press

-13-
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thin part 3 forned in the flat strip Mare elongated through the
protrusion part 9 under press -14-
primarily al ong, the transverse direction, while ngetal fl(i\ge progreises into
the groove 1PBimamily Adangithe; tyangyerse @ireGhiqny #hdle. metal, Llow,,
strip M Hence, protrusion part 5 of a slight height is sinply forned on

t he ot her surprogreggesb iinta lthel grneovei 10 iaf rkite dowiegpddews ton the @bherio,
a dual gauge strip forged by using such a | ower die would show rough

surface on thgurffyé@'sisde oICeheOf1£S Pdiphd.t Hénd®U pidtyusion pLiveRvfa
thick part 2 and a thin part 3. - In Fig.2 above, the lower die 7 is

illustrated fgr i 3g0i ' &&3@@’3 10n8fothd %B?QE@.“@?@.’L
section forne son t he clnter \Aﬁlﬁr%h{he I e igﬁ]at on%ot t he si des, fbut
as shown in Hg. the.lqQuwer die 7 nmay t.gke the formlik e e e
5 Such that PREISHERELS3Eot pfodeRPY i p hhsy {0 pcfodh B Ertel
at a slight heqiaght as shaped in an inverse V character fornmed toward the
top, on both ¥ ged hysusing sush ghiowerfis would showorough Surigce ppdde
bet ween the protrusion part 9 of the wupper die 6 and the protrusion part
11 of the | onkewer suxrfaasmgorraepbnding it maboundacyianea betweegha thick
intermedi ate material nentioned above is rolled by a pair

part 2 and a thin part 3.

In Fig.2 above, the lower die 7 is illustrated for example
as a die with groove 10 of a trapezoid cross section formed on
the.center while the die is flat on both the sides, but as shown
in Fig.4, the lower die 7 may take the form like the upper die
6, such that the groove 10 at the center is formed by protrusion
part 11 at a slight height, as shaped in an inverse V character
formed toward the top, on both the sides, and the thin parts 3

are elongated under press between the protrusion part 9 of the
upper die 6 and the protrusion part 11 of the lower die 7 along
the longitudinal direction.

The intermediate material mentioned above is rolled by a pair
of rolls to make a dual gauge strip. The upper roll 15 has a
groove 13 at the center whose cross section is almost same shape

as the thick part 3 of a dual gauge strip. On the other hand,

the lower roll 14 is flat to make the trapezoid part 5 of the

-14-
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of a dual gauge strip. On the other hand, the lower roll 14 is flat to
make the trapezoid part 5 of the interrredi ate material on the
| ower surface flat. _,In the rrt?im cess, ezmgp rt 5 n the

| over surf acdntezmediakemate ln°8 w§5sp|1; ag Hsutp RALEIBE 1.0

[err]mor |less can be easily attained corrpared with a dual gﬁgge strip
manuf act ur ed progessnthe iteapezpddgpat 5ronthe lower suxficenftew|into the
thereafter or by manufacturers of dual gauge strips, the internediate

material for gyigdpairBo3p sbadhegImdoth sukElcd RidL'of .0 Adn W NebBecan! d
roll 15 is anneal ed and rinsed in acids or/and polished in-a routine

fashi on, and ueseabfry at%utmaat cfiaﬁcéd Wieh arahhl(gamde &@riﬁidamfhbeu%ass
sectional shape the internediate material for producing a dual gauge

strip 1) t g‘q’%& iﬁﬂ ?d?gﬁgfﬁ ﬁ?&@ses strip. In the above exanpl e,
par

the shape wt center along the |ongi t udi nal

direction is |IIustrated but .t he resent invention is not ligited to
the oxanpl e. St rSQRERIIGHSLY ﬁ%ﬁsﬁfsﬁgcarpama%f}%%n&e - faadcaauge
satisfactorily, which can exhibit the sane operati on and advant ages.

strlps, the intermediate material for producing a dual gauge
strip 1 after rolling with the mold roll 15 is annealed and rinsed
in acids or/and polished in a routine fashion, and is then .
subjected to finish roll (roll to refine the cross sectional shape
of the interxﬁediate material for producing a dual gauge strip
1) to produce a product dual gauge strip.

In the above example, the shape with one thick part 2 at tixe
center along the longitudinal direction is illustrated, but the
present invention is not limited to the example. Strips with
plural thick parts may also be produced satisfactorily, which

can exhibit the same operation and advantages.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Example 1

At routine processes of melting, casting, hot rolling and cold

rolling, a phosphorus deoxygen copper (JIS-C1220) roll material

-]15~
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routine e ! 11 I ti nd? and cold eNor 8‘% n5 ﬁg
phosphorus deoxygen copper (JIS-C1220) roll rraterl al

- 16- of a thickness of 2 mmwas prepared, and slit to nmake a strip of
42mmin width, The wstrl s for edb means_of the and_] ower

di es shown i REFRGE h 'i‘%si) "gfp?émaﬂa nPEF%@H?g a‘ffgtse]rqitd%pdpfnﬂp‘ep?oﬁ{i’érﬁg a
dual gauge stri shown in Fig.1l. At the forgin process, for _conmparison, 5
|ower dies, ofci2mmrdAswifihof Thegramsirip wvae forged by means,pf the-upper.

The di rrensi ons of the cross sectional shapes of the internedi ate materi al
for produci ngndudwerdiees shownin !‘hgjsz ptuqmapame aménterlyedgatn materiale

shown in Table 1. Table 1 No. t w h
E[e;;]r] m 2&@65 Sprom:ﬂm%a dut‘ﬂ"&uggo?g shﬁﬂm 1n Fi (? 1. AESt%h;ErTrf?rgigjﬁ)

| nventi ve

25 70 50 pr8c7ss, fé:oli com&:arlson, 5 low%r d.x.es, the dmerésﬁoféﬂgp% gnpar 8. i ve
Exanpl e A3 2%fer each c.'.~thtgr:,7 are pz[epa ed. Tlhe dimensions %[féh#ppgosgm

Conparative

25.70 2.0 0.7 80[ err] 28. 0 0.03 - 15[err] 3.1 Comparative
Exanpl e A5 sggtigna} shapes of thegipeerpediatye gatepial for preduqing dupl
Conpar ati ve Exanpl e By

subsequent | ygaugei sripe thusreouered atatbei fbr§ing plpmmszlan; shatmgénge
strips covered at the forging process, .

Table 1.
Table 1
No. | W T t a w h 8 Rmax. Note
{mm) | (mm) | (mm) (mm) | (nm) (& m)
Al ]25.70] 20 | 0.7 |s0* | 28.0] 0.35 | 15° 0.5 | Inventive
Exsmple
A2 12570]| 2.0 0.7 | 8a° - 0 - 3.7 Comparative
: Examplo ‘
A3 (2570} 2.0 0.7 | 80° 21.5 { 0.35 { 18° 2.7 Comparative
: = Example |
A4 125.70] 20 | 0.7 |s0* | 280 | 0.08 | 15° 3.1 Comparative
Example ‘
AS 125.70| 2.0 0.7 | 80° 28.0 | 086 | 3° 2.0 Comparative
i Example |

By subsequently rolling the intermediate material for
producing dual gauge strips covered at the forging process,
intermediate materials (W= 25.25mm; T =1.70 mm; and t = 0.6
mm) of a trapezoid cross section with no protrusion on the other
surface were prepared. After annealing the intermediate
materials in a continuous anneal furnace in a non-oxidative

- atmosphere at 650 °C and rinsing the annealed products in acid,
they are finally rolled to produce dual gauge strip A shown in

Fig.6. The surface roughness (Rmax) of the lower surface of the

16~
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t rapezoi dégé)s 4§eét§§éa W tﬁgg ro r7usP}A§n0%§Zﬁ?he ?)t her sun?lgao(: r[werg' 1
prepared. After annealing the internedi ate materials in a continuous

anneal furnace in a non-oxidative atnosphere at 650 [err]C and rinsing

t he anneal ed prqducts in_acigd, t are finally._r to e dual
gauge stri p ARETolRRge stele Ay seadiichity Y patr ShOTREY e PR Fifle,
surface of the _ -17- dual gauge strip A,
speci fi cal | y neasusedy s'%%vﬁesyl‘éyrﬂfothsﬁm&lrewsa&ﬂ%?ﬂr%%ctg ghgyn; e
measurenent are collectively shown in Table 1. As apparently shown

fromthe surfix@abdeghness in Table 1, the dual gauge strip Al of the _
I nventive Exanpl e has an excellent surface roughness of 0.5[err] mat the

part B. However, as hpputientd§ showghfrar the eagfade[ eotighmeds ial fradilet b
Conmpar ati ve Exanpl es, because dual gauge strip A2 has no protrusion part

(h =0 mM Qqhdlal YRigeSHELE DS R1 St RhelftAM SV Pxdpl@had dRetee10¥nY) -

value of 4.2 mmat tthe protrusion part on the | ower surface; dual gauge
strip A is smal] with the de "h" of the protrusiqn part bein | ess
than 0,03 11 FEERACSTOUGRRCARPE Refodd B3t AORPATIE, ARNAveTshOATETaFE
[err] less than 5 . These strips could not satisfy the surface roughness
(Rmax [err] Fquahness) exgeedsid Kayuin alk of ¢hel CogpagativedExampkesuch as

power transistor.
because dual gauge strip A2 has no protrusion part (h = 0 mm)

on the lower surface; dual gauge strip A3 has a iarger (W-w) value
of 4.2 mm at the protrusion part on the lower s&rface ; dual gauge
strip A4 is small with the depth “h* of the protrusion part being
less than 0.03 times of T; and dual gauge strip A5 has a small
bottom angle & less than 5 °. These strips could not satisfy.

the surface roughness (Rmax S 1 4 m) which is required for dual

gange lead flame such as power transistor.

Example 2

At routine processes of mélting, casting, hot rolling and
cold rolling, a phosphorus deoxygen copper (JIS-C1220) roll
material of a thickness of 2 mm was prepared, and slitted to make
a strip of 42mm in width. The raw strip was forged in the same
manner as in the Example 1, to prepare an intermediate material

for producing a dual gauge strip shown in Fig.7. At the forging

-17-
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Exan‘bl'“‘é‘“%“ iy B t""‘r‘% ne 3 3 i P Z‘E\d‘ “fﬂg‘l P%s??’nb, hot gokldng 4a
cold roll 9%} 4%14 hclé rus }c){ég ?g%: }y(?op% r T J 9(% 20) roll rrgof glqlla

t hi ckness of 2 mmwas prepared, and slitted to nake a strip of 42mmin
width. The raw strip was forged in the same nmanner as in the Exanple 1, to
Big 7 At ;pgctq%rﬁ%d' Fot Cohparison, %2 PoSr Al Hre'Pradaids. el ﬁ'gggs'sn
for conparison, 2 lower dies are prepared. One is equipped with two
grooves of tequieRsddwikhptwo igroaneseothtisapezoid chare, the atherdiasaoof

t he cross sectional shapes of the internediate material for producing dual
gauge stri psgpdoves.coTPhecdiméns iond whithe rosesseationabvshapesTaif ¢he.

Table 2 No. W W T t al a2 (nmm (m) (M
(m) C1 25&!?&1:&211%3 alaQen.Qﬂfor p%ﬂ@éiﬂg dra P YGduge s%ﬁ'J.EQ tﬁﬁs44 2.0
0.7 8l[err] 75. [err]1l [err]2
Not e [gq [ | 36. 1 0 5
10[ err] 25[err§ ag;(@i?e fPﬁ ? erocesé are éﬂovﬁéxml%]'a% % -
Conpar ati ve Exarrpl e By
subsequenthﬁlng the |nterrred| ate material for produci ng dual gauge
strips cov 0] U PNRCESS, gl dgEdirate materials (W = 10. 485
mm W2 = 3 mm) . JJmm) eamyl t] = 0.8 nm @f a trapezoid cross
section wi tjhS 8tk 9244] 2.0 0.7 - | 81° | 755°
' Cc2 | 2670 | 82.44 2.0 0.7 81° 75.5"
No.{ wl w2 h a1 @2 Rmax, | Note
(mm) { (mm) | (mm) (& m)
c1| 131 36.1 0.5 10° 25° 05 | Inventive
- Example
c2 - - . - - 3.2 Comparative
Example

By subsequeﬁtly rolling the intermediate material for
producing dual gauge strips covéred at the forging process,
intermediate materials (W1 = 10.485 mm; W2 = 32.47 mm; T = 1.70
mm; and t = 0.6 mm) of a trapezoid cross section with no protrusion
on the lower surface were prepared. After annealing thé
intermediate materials in a continuous anneal furnace in-a
non-oxidative atmosphere at 650 °C and rinsing the annealed
producte in acid, and they are f£inally rolled to dual gauge strip
C shown in Fig.8. The surface roughness (Rmax) of the lower
surface of the dual gauge strip C, specifically the part shown
by symbol D, was measured. The results of the measuraient are

. collectively shown in Table 1. |

As apparently shown from the surface roughness in Table 1,
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650 C and rinsing the annealed products in acid, and they are finally

rolled to dual gauge strip C shown in Fig.8 The surface roughness (Rmax)
of the lower _surface of the dual uqe strip. C ecificgally the rt
shown” by syt dsaLgangn sEsipt SRt Tuvete fye Biemneadire to piagidicne
collectively shown in Table 1. As apparently shown fromthe surface
roughness in dabfacd roughness of 0.5 i m at the part D, but thejgurfacehe

dual gauge strip Cl of the Inventive Exanple has an excellent surface

roughness of Poldghédd 19 aé TaigePas 13.2 Dt i RbeSCompFaat Ive gRAAH e iduals
large as 3.2 [err] min the Conparative Exanple dual gauge strip C2

because of th?a@é’éeé!?ﬂgpfcﬂo'b%ﬁk@boﬂfp@ﬁé éﬂhac@mgr?gf??%sw fuce.

The strip could not satisfy the surface roughnes rel] m

whi ch is requr f I fl sﬁﬂﬁ& t '

As has been dgs@?? b‘géj %t%vlﬁiﬁg‘#ﬁt% ggﬁedzlﬁi&? e na e?ﬁ%gﬁ'a}l\gét %)rgg?iihj% ﬁ%“%
dual gauge strip_of the gresent inv%ntion has .a_f orned qE)Frrotrusi on part of
a trapezoi d cPREEacRrprghness (RBaKomel iR dbdchoks reguired fopsual €ven
if the material is processed by forging process, the netal flow on the

| ower surfaceleag f)ga'?ﬁ(ﬁﬁﬁrbésatPO‘ﬂeﬁetEGBﬁaﬁF‘?rbet ween the thick part and
thin parts in a snmooth

As has been described above, the intermediate material for
producing a dual gauge strip of the present i:_zvezit.i.on has a formed
protrusion part of a trapezoid cross section on the lower surface
of the thick part, and even if the material is processed by forging
process, the metal flow on thé lower surface can be prozioted at
the boundary between the thick part and thin parts in a smooth
manner, compared with a forged dual gauge strip using a flat lower
die, though the former has a ledge on the lower _surface.

The protrusion part on the lower surface of the intermediate
material for producing a dual-gauge strip is so slight that the
protrusion part can be rolled into flat surface with no occurrence
of rough surface by using a flat roll as a lower one. And
furthermore, the rolled dual gauge strip can be finally rolled
to the one with fine surface roughness on the lower surface,.

subsequent to annealing.
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t hough thegﬁ;r&re “ Iedgégon r{]eé‘%luﬂé ik H% The p}rn(,)\ﬁ%m B2
part on the | ower surface of the |ntern'zd| ate material for producing a

dual gauge strip is so slight that the mu "’ !muﬁ”mman bfeI rol | eldl i nto
gaflat roll as a

flat surface h,_ no,.0 ce
| ower one. 'L {R[]‘Fkﬁ@i#" ‘he rolled duaI gauge st ri*p can be finally

rolled to the one with fine surface roughness on the | oner -surface,
subsequent td-and@aipkgrmediate material or producing a dual gauge strip AT

IS CLAIMED IS; 1. An internediate material for producing a dual gauge
strip havi ngavjhngoomplcm plundlckhiok pagtst he thefsuefademiang the
| ongi tudi nal direction of the strip , wherein one or plural protrusion

parts of a tlepgitudigaDsdiretiion ofs ther gedipn, t YRer®ifadnes Wi Fiaral 2.
An internediate material for producing a dual gauge strip according to

‘claiml, whep YOGS 8 EFspeRsid ot bBEridhold Rrapd"8
bott om angl e g?f?gf?ﬁ to 60 [greff?o t he hgrlfszon 18ﬁhe§| ﬁﬂ‘%ﬁ gfﬂb?OS
to 0.50 tineg,the thlfkness "T* of the thick parts, and a base line |length

"w' within a®F8f f]es'b?: mmto + 3 nmm against the-base line length "W of
the_thlck parts

2. An intermediate material for producing a dual gauge strip
according to claim 1, wherein the trapezoid cross section of the
protrusion has a bottom angle & of 5 to 60 ° to the horizon, a
height “h* of 0.03 to 0.50 times the thickness “T* of the thick
parts, and a base line length *“w* within a range of -~ 3 mm to

+ 3 mm against the base line length “W” of the thick parts.

3. A method for producing an intermediate material for a dual
gauge strip having one or plural thick parts. on the surface along
the longitudinal direction of the strip, starting from a flat
strip, comprising

repeated compression on a flat strip between a lower die and an
upper die and slightly progressing forward the flat strip after
each load of repeated compression, wherein the upper die equipped
with protrusions of an inverse V character shape on the bottom,

. wherein the lower die should have one or plural grooves of a
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ﬁavf\ng oneﬁgsiédﬂ E@H‘g%g}gkagébg s%ﬁ?k?&}%(;@%??&?g t hgu?l)ng??ﬁg&n;tp: B
direction of the strip, starting froma flat strip, conprising repeated

conpression on a flat strip between a |lower die and an upper die and

slightly progressing forward the flat strip after ach | oad, of repeated
conpr essi on, \WHeARAZP1d, £XQ59 BeGtdoBqWiERe sinﬂ"-ilﬁt ﬁf’tﬁ O Fhe, Furfach, or se

V character shape on the bottom wherein the |ower die equipped with one
or plural groozexresfponding to the groove positions of the upper die.

trapezoid cross section with a slight depth on the surface corresponding
to the groove positions of the upper die. 4. A nethod for producing an
internedi ate material for producing a dual gauge strip according to claim

3, whereln they o qoygeRbadebkopRIAicig o BR-haRiNkEmarabight sdenth on

the surface of the lower die is f at a bottomangle [err]. of 5to 60

[err] to the horizon eight "h' of 03 i lnC " T Of
the thick partg?mi‘h%i%gaaggaﬁ'i ﬂ%‘?gnsgt&l%' \RIE 8\‘/#928% %@?&é%gépbdw ﬁé@eiﬁ%—%hoe +
3 mm agai nst the base |ine length "W of the thic art.s. 5. .. A nethod
For | br oduct ng. SEORER g STaPRERL HRRAT Seion with s s1ight ddptn’od the

surface of the lower die is formed at a bottom angle 8 of 5 to

. 60 ° tothehorizon, aheight *h”" 0£0.03 t0 0.50 times the thickness |
“T~ of the thick parts, and a base line length “w“ within a range
of - 3 mm to + 3 mm against the bas_e line length “W" of the thick

parts.

5. A method for producing a dual gauge strip, comprising
subjecting the intermediate material of claim 1 or 2 to rolling
process, thereby forming the protrusion part of a trapezoid cross

section into the flat surface.

6. A method for producing a dual gauge strip, comprising

continucusly subjecting the intexfme&iate-material manufactured
by a methed of claim 3 or 4 to rolling process, thereby forming
the protrusion part of a trapezoid cross section into the flat

surface.

A
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t her eby F@rgﬁ*hﬁ 14tBhell r us?‘Gh ﬁﬁ? ﬂ*&fwﬁa& Eﬁﬂ‘lﬁ ﬁ‘ Tcross  sect ﬁbﬁ%‘lntc? t?rﬂe
flat surface. 6. A method for producing a dual gauge strip, conprising
continuously subjecting the internmediate material manufactured by a nethod
of claim3 or 4 to rolling process, thereby formng the protrusion part of
a trapezoi d drossAsmethed foxr prdduciingt a dualagauge strip, compriging net hod
for producing a dual gauge strip, conprising subjecting the dual gauge

strip manuf agubjetting tiet dadl gacge de iy Qna:thﬁﬂanstﬁrea Byt @ hiethed rolling
process.

according to claim 5 or 6 to finish rolling process.
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