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1 SPECI FI CATI ON *@00002* FLEXI BLE DI E AND METHOD FOR | TS MANUFACTURE
TECHNI CAL FIELD 5 The present invention relates to a erximemMMmmmm’!
(sheet-like blade plate) which is used]Fo cut (push-cut) a ”mwwn
paper, plastic sheet or the like along™ a given profile |ine, ang,g.nethod
for its manufacture. 10 BACKGROUND ART In the field of printing nmachines, a
f | exographic printing nmachine has been put to practical use | t ype of
printing nmachine is conposed of a magnet roll whose surface”“ﬂ@"@@’ﬂﬁj’[ﬂﬁﬂﬂ?d
w th a magnet chip. To 15 perforgepeirptridirc ! exible print

containing a ferromagnetic material (e.g. iron, ferrite, cobal t*Gooooer ckel )
|'s attached (sucke@)y @y i her FBERSL MErkRID £ 1 RYVARLBFR Qe .

fl exographic printing machine resides in its capacity to change the print
image in a sinple 20 manner, nerely by replacing flexible printing plates.
Wth regard to printed matters, a face-cut |abel product as exenplified in

Fig. 16 is widely available amppgulieRUR{igp! N this face-cut |abe
product, a |am nated sheet 110 Fs conposegé% a backi ng sheet 101

5 The present invention relates to a flexible die

(sheet-like blade plate) which is used to cut (push-cut)
a piece of thin paper, plastic sheet or the like along

a given profile line, and a method for its manufacture.

10 BACKGROUND ART
In the field of printing machines, a flexographic
printing machine has been put to practical use. This
type of printing machine is composed of a magnet roll
whose surface is laminated with a magnet chip. To
15 perform printing, a flexible printing plate containing
a ferromagnetic material (e.g. iron, ferrite, cobalt,
nickel) is attached (sucked) on the magnetic roll. An
advantage of the flexographic printing machine resides
in its capacity to change the print image in a simple
20 manner, merely by replacing flexible printing plates.
With regard to printed matters, a face-cut label
product as exemplified in Fig. 16 is widely available
among the public. 1In this face-cut l_abel product, a
laminated sheet 110 is composed of a backing sheet 101

25 made of paper, transparent plastic sheet, etc., and a



'25 made of paper, transparent plastic sheet, etc., and a 2 printing sheet
102 lam nated thereon via an adhesive. |nages are printed on the top
surface of the lam nated sheet 110. After the printing, the |am nated
sheet 110 is cut along profile |ines 03 surrounding the printed 5 inmages,
in such a manner that the cutting reaches no further than the printing
sheet 102 on the top. In use, a label portion defined by the profile |ine
103 on the printing sheet 102 is peeled off fromthe backing sheet 101,
and the |abel ¢an ik @fnf Ie&eqo%ntlgquraocteecp% day 10 4l grmﬁéswgoto al bum

slip, file index, etc. h face-cut | abel product IS m a com

bi nation of ppkgLs ngr@ngrmwdngnt@ﬁpnpé Ufrrald SRGON ﬁ%é‘@&h' cabl e
*

nmet hods, a rotary die cutter 160 is oyed to performthe cutting

operation inshhe 3 cPLigt ! wf&érr@r@rﬂqnéﬁl "t%%trgrngqalt%dﬂgee{ff 1g flexible

die (rotary IS prepared by arra cuttin bl ades 162 in
det d t £ gnetic
material) 168 Tho S1To% DY %r%“fl%@g?sl 3 el %4 23‘&5;%;’2 et??eeor“ R Era oyl i nder
20 166. K tt f t 170,.shown n..Fi 19 can be
used as mg[lﬁﬁ$ﬁg'$lgﬁ ie téﬁgn% tﬁg%cghgtr 53e%QMrﬁ?Ch?%pn8Iaten 172

for up-down further than the printing sheet 102 on the top. 1In use,

a label portion defined by the profile line 103 on the

printing sheet 102 is peeled off from the backing sheet

101, and the label can be affixed onto a notebook, day
10 planner, photo album, slip, file index, etc.

Such face-cut label product is made by a com-
bination of printing and cutting technologies. 1In one
of the applicable methods, a rotary die cutter 160 is
employedtoperformthe cuttingoperationintheprinting

15 machine. As i1llustrated in Fig. 18, a flexible die
(rotary die) 161 is prepared by arranging push-cutting
blades 162 in a predetermined pattern on one surface
of a flexible base (ferromagnetic material) 164. The
flexible die 161 is attached (sucked) on a die cylinder

20 166.

For the die cutter, a flat die cutter 170 shown
in Fig. 19 can be used as well. The flat die cutter
170 is constituted with a top platen 172 for up-down
movement and a bottom platen 174 fixed opposite to the

25 top platen 172. The top platen 172 securely mounts a



‘movenent and a bottom platen 174 fixed opposite to the 25 top platen 172,

The top platen 172 securely nounts a 3 flexible die (flat die) 171. The

flexible die 171 is conposed of a flexjble base 176 fixed on the top

platen 172 and push-cutting bl ades 1783projecting in a predeterm ned
pattern fromone surface of the flexible 5 base 176. On the ot her

top surface of the
to the flexible die 171. Wth the up-down novenent of

the flat dierquldiqf 70 SUts 4hey; 90T ipi ?Cert}39fié‘£9b§ed8§br391$@§
Fl exi bl e dies of these types i1nclude a punching die equipped wth

continuous pughuidd BE Bl adey;8Rd v 2s50r £@ld B PYf @52t LY Plagg,in which
or ne ef nat el

cutting portions and non-cutting portions are

the cutting hh@e-aghesﬁugheéhgkﬁﬂ% %163 e 17Rd

e
etc. Aflexible die nmade by etching 1s generally called etche

al t
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hand,
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bottom platen 174 hol ds a workpi ece 179 in opposition
the top platen 172,
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bottom platen 174 holds a workpiece 179 in opposition
to the flexible die 171. With the up-down movement of
the top platen 172, the flat die cutter 170 cuts the
workpiece 179 into a desired shape.

Flexible dies of these types include a punching
die equipped with a continuous push-cutting blade, and
a so-called perforating blade in which cutting portions
and non-cutting portions are formed alternately along
the cutting line. These flexible dies can be made by
machining, etching, etc. A flexiblediemadebyetching
is generally called etched blade.

Now, the description is directed to an example
of the method for manufacturing a flexible die (etched
blade) .

To begin with, a photoresist is wuniformly
laminated onto the surface of a steel or other metal
plate. When this photoresist layer 1is exposed and
developed, themetal plate surface retains aphotoresist
pattern exclusively for the push-cutting blade. Using

the remaining resist pattern as a mask, the metal plate

| at e.



‘devel oped, themetal plate surface retains aphotoresist pattern exclusively
for the push-cutting blade. Using 25 the remaining resist pattern as a
mask, the metal plate 4 is etched away to a predeterm ned depth to its back
surface. This etching step provides a fexible base and a

trapezoi d-section projection (rib) which protrudes fromthe flexible base.
The resist pattern 5 is renoved at this stage. Turning to Fig. 17, the
trapezoi d-section projection 221 has its tip sharpened by a conical tool

4. Thus obtaigeddsqy fdexjble di 9&%@1&&9{19&%%% WY Gt d hga biexi b e

base 201 is formed wth a tri- 10 angul ar-section push-cutting ade 202.

As nentionedsﬂgg%%e”thgﬁwéngggﬁaﬁges§€$3ﬁrggéag%.a Zé¥¥%fgebgggh-cutting

bl ade 202 with a triangular cross ~ sec er, i's configuration is

detri ment al pr.eci.sj iniLng.; . when thick material 15 is
punched, t he® ?neﬁSiJ%%ﬂ%?ggﬁg %Fgg%ogﬁgﬁégbj%?gh?SicgﬁPFv bé?m%%h the top
(front) and ttom. (bha round the machined area. In addition, the
triangul ar c%gﬁitlg%&rdaetsi gﬁ(}ﬁna§@ et elreixolra % e vl ade *dutaby 184 1feﬁgcause
such push;cug%ingdgéggagé g@igugkgc%ed to a heavy pressure during the
punchi ng operafion. Jge.

Turning to Fig. 17, the trapezoid-section
projection 221 has its tip sharpened by a conical tool
4. Thus obtained is a flexible die (punching die) in
which the flexible base 201 is formed with a tri-
10 angular-section push-cutting blade 202.
As mentioned above, the flexible die shown in Fig.
17 has the push-cuttingblade 202withatriangular cross
section. However, this configuration is detrimental
to precision machining. Namely, when a thick material
15 is punched, the dimensions of +the blank differ
significantly between the top (front) and the bottom
(back) around the machined area. In addition, the
triangular configuration may deteriorate the blade
durability, ©because such push-cutting blade 1is
20 subjected to a heavy pressure during the punching
operation.
The present invention is made in view of these
circumstances, and intends to provide a flexible die
which enables precision machining of even a thick

25 material and which imparts excellent durability to the



'The present invention is made in view of these circunstances, and intends
to provide a flexible die which enables precision machining of even a
thick 25 material and which inparts excellent durability to the 5
push-cutting bl ade. The present i nventi®n al so intends to provi de a net hod
for manufacturing this flexible die. DISCLOSURE OF THE | NVENTION 5 A
flexible die of the present invention, which conprises afl exibl ebase
andapush-cutting blade formed in a predeterm ned pattern on one surface of

the flexibl ey hasey s £h8hacter i zed 4P Lbat stha Aush; %ruLH?i fgtghagg s

conposed of a vertical projection protruding 10 vertic omt

flexible basgg ﬁﬁgvﬁdé}anﬂle@hgﬁtféf' arSA96 Qf r Pn Q) 'sefﬁgkaibﬂ% gdge formed

by sharpening a tip of the vertical projection: manufacturing net hod of
the present invention relates to the manufacture of a flexible die which
15 conpri sesaf | exi bl ebaseandapush-cutting blade forned in a predeterm ned

pattern on one surface OfD¥§EFBE%ﬂﬂﬂé% fﬁferJEkﬁx thod is characteri zed
0

in conprising the steps of: lamnating a photoreSist uniformy on a
surface f a neta nd, .exposi and devel Qpi_ng .t.he 20 phot oresi st
9D th&qbf%(al%a. pﬁef%FesFﬁ% 1nw§ﬁﬁh%?hgwﬁfgh

| ayer, thereby to formaresis ern € pus e on the
surface of tg%mg?fye§g%ﬁ%§iblebaseandapush—cuttingbladeformed
inapredeterminedpatternonone surface of the flexible
base, is characterized in that the push-cutting blade
is composed of a vertical projection protruding
10 vertically from the flexible base, and a single cutting
edge or a double cutting edge formed by sharpening a
fip of the vertical projection.
A manufacturing method of the present invention
relates to the manufacture of a flexible die which
15 comprisesaflexiblebaseandapush-cuttingblade formed
inapredeterminedpatternonone surface of the flexible
base. This method is characterized in comprising the
stepsof: laminatingaphotoresistuniformlyonasurface
of a metal plate, and exposing and developing the
20 photoresist layer, thereby to forma resist pattern for
the push-cuttingblade onthe surface of themetal plate;
with the use of the resist pattern as a mask, etching
the metal plate to a predetermined depth, thereby to
form the flexible base and a projection which protrudes

25 from the base; cutting a lateral surface of the



‘with the use of the resist pattern as a mask, etching

push-cutti ngp%?é%tif&r ned, | Ns 9. P& edgt eppi-ped jpat gﬁrdhé)é‘t%‘
e npri si ng

fl exi bl e bas his method is characterized in ¢

the netal plate to a
predeterm ned depth, thereby to formthe flexible base and a projection
whi ch protrudes 25 fromthe base; cutting a |ateral surface of the 6
projection to shape a verti cal projecti%n; and sharpening a tip of the
vertical projection to give a single cutting edge or a double cutting
edge. Anot her manufacturing nethod of the present 5 invention relates to
the manufacture of a flexible die which conprises a flexible base and a

g.sugggce of the
the steps of:

I 'am nat i ng asEHQQtp%rrﬁﬁiQSta 10 gy ey Xr,e%j]acasijrgla&ﬁegf: i gnnggaéigleage’ and

exposi ng and devel oping the photoresi st

pattern for E@%gﬁ%?hﬁfé@fﬁ geQ&Qd%rO% t QHaf@rééggi

ayer, t

£l
the use of the resist pat?ern as a mask, etching tﬁé ne?g

predeterm ned dept ﬂnottﬁ%rrebﬁﬁahg f%%rterti*}F%f lm%)gh%aeop§sethgn

I
whi ch protrudes fromthe base; sharpenihg a tip

a single o cubbing adge Qh 4 Loyl encUhLhig.2d9s, 89dsC

surface of the sharpened projection to shape a‘ver

{

thé pr

ereby to f

rm a resist

netal plate; with
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gegégkection
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fon to give
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which comprises a flexible base and a push-cutting blade
formed in a predetermined pattern on one surface of the
flexible base. This method 1is characterized in
comprising the steps of: laminating a photoresist
uniformly on a surface éf a metal plate, and exposing
and developing the photoresist layer, thereby to form
a resist pattern for the push-cutting blade on the
surface of the metal plate; with the use of the resist
pattern as a mask, etching the metal plate to a
predetermined depth, thereby to form the flexible base
and a projection which protrudes from the base;
sharpening a tip of the projection to give a single
cutting edge or a double cutting edge; and cutting a
lateral surface of the sharpened projection to shape
a vertical projection.

Yet another manufacturing method of the present
invention relates to the manufacture of a flexible die
which comprises a flexible base and a push-cutting blade
formed in a predetermined pattern on one surface of the

flexible base. This method is characterized in



"Yet another manufacturing method of the present invention relates to the
manuf acture of a flexible die which conprises a flexible base and a
push-cutting blade formed in a predeterm ned pattern on one surface of the
25 flexible base. This method is characterized in 7 conprising the steps
of : lam nating a photoresist wuniformly on a surface of a netal plate, and
exposi ng and devel opi ng the photoresist |ayer, thereby to form a resist
pattern for the push-cutting blade on the 5 surface of the nmetal plate;

with the usecghpthginksi she PALLLEN AS algB§Katqy&£iQggﬁg%g¥%§£39|ate to a

predeterm ned depth, thereby to formthe tlexible base™ and a projection

whi ch protrudes fforﬁm&\ﬂ%% hasgr ARGNIJY %gmeacélatpqrﬂe,s%rtciiceexg? S%HS

projection by wire EDMto shape 10 a vertical projection; and sharpening a

tip of the !%HtBE@El@Hﬂﬁ?Qﬁﬂﬁp%%éﬂﬁ@%f%§iﬂ%§§rFUEﬂ%Pngdgg P yrpa doubl e
cutting edge. Still another manufacturing nmethod of the present 1nvention

relates to tgeﬂgyyg@cﬁggﬁgggz%Jge%ﬁQIsugmgﬁygiiréﬁgégggmg§e§hg flexible

base and a push-cutting e formed In a predeter pattern on one

e of VR g b OB PRk RRLER BF LERY ADs O 0
plate, and eéBQ%E@% as a mask, etching the metal plate to a
predetermined depth, thereby to form the flexible base
andaprojectionwhichprotrudes fromthebase; machining
a lateral surface of the projection by wire EDM to shape
10 a vertical projection; and sharpening a tip of the
vertical projection to give a single cutting edge or
a double cutting edge.
Still another manufacturing method of the present
invention relates to the manufacture of a flexible die
15 which comprises a flexible base and a push-cutting blade
formed in a predetermined pattern on one surface of the
flexible base. This method 1is characterized 1in
comprising the steps of: laminating a photoresist
uniformly on a surface of a metal plate, and exposing
20 and developing the photoresist layer, thereby to form
a resist pattern for the push-cutting blade on the
surface of the metal plate; with the use of the resist
pattern as a mask, etching the metal plate to a
predetermined depth, thereby to form the flexible base

25 and a projection which protrudes from the base;



20 and devel opi ng the photoresist layer, thereby to form a resist pattern
for the push-cutting blade on the surface of the netal plate; with the use
of the resist pattern as a mask, etchipg the netal plate to a _
predeterm ned depth, thereby to formthe flexible base 25 and a projection
whi ch protrudes fromthe base; 8 sharpening a tip of the projection to give
a single cutting edge or a double cutting edge; and machining a |lateral
surface of the sharpened projection by wire EDMto shape a verti cal

proj ection. BrAGGIHH AW 40rkpe o wtpf%@egaeﬂ, tlong i JIsh- guhyhng bl ade
is provided through a series of steps. e first step is to form by

etching, a flexidlgy &P 2 PRI BCELER 1 bl RRANI ds @F%Aeﬂiﬂmgecti on)

which protrudes fromthe base. The etching step s followed 10 ei't her by

the steps OfaCQEEEQ%lagdyﬁgéﬂ<§yﬁﬁﬁ§%H@Eﬁéﬁ%dFBF%?&E%@BntBgSQ§Q% a

vertical projection and sharpening the tip of the vertical projection to

give a singl @par ¢ Aol e CUt {bRg18dge 5,5 by 1B steps of sharpening the
tip of the projection (trapezold-section projection) 15 to give a single or

double cufting edog-aRddid ! ng.a dial ef gl yliface, globig yhar peged -
projection to shape a vertical projection. In ei t her way, t'he resulting
pUSh'CUttingp%@%*%&%%ﬁfbﬁﬁ%@é%sB?%%f@ég£h£gﬁahgp§eriesofsteps.
The first step is to form, by etching, a flexible base
and a projection (trapezoid-section projection) which
protrudes from the base. The etching step is followed
10 either by the steps of cutting a lateral surface of the
projectionto shapeavertical projectionand sharpening
the tip of the vertical projection to give a single or
double cutting edge, or by the steps of sharpening the
tip of the projection (trapezoid-section projection)
15 to give a single or double cuﬁting edge and cutting a
lateral surface of the sharpened pr&jection to shape
a vertical projection. In either way, the resulting
push-cutting blade has a smaller base width than the
one provided in a conventional flexible die (see Fig.
20 17). Accordingly, the present invention can enhance
machining precision in punching amaterial (even a thick
material). Namely, with respect to the machined area,
the top (front) dimensionand thebottom (back) dimension
of the material differs not so significantly as in the

25 conventional example. Moreover, the push-cutting



‘one provided in a conventional flexible die (see Fig. 20 17). Accordingly,
the present invention can enhance nachining precision in punching a
material (even athick material). Nanmely, with respect to the nachined
area, the top (front) dinension and t bottom (back) dinension of the
material differs not so significantly as in the 25 conventional exanple.
Mor eover, the push-cutting 9 blade is sharpened not entirely, but only at
the tip of the vertical projection. This push-cutting blade can press a

mterial wtBiaqamald ehLONACH AbRAntALGN ¢ TRANS 4R, PUSNELUL LAY bl ade

receives |less pressure 5 during the punching operation. ent ua , the

push-cuttingohl ade can&n oy gphageed dur abhlist v, ol N tihe; casg, where a
d by re % sﬁ

| ateral surface of the projection I's nachine Wi ape the

vertical prebgChials &rfAdival S, Pdnbaskicche llal due.  Jhig 10

structure may prevent iInterference tween the exi bl'e basé an bl ank

and i mprove WagRUnSHl N, PEECLILOR, piEStFUELULE ML Al SO prevent the

bl ank from janmm ng. respect to the manufacturing net YA€ wire EDM

process, Qs red.with the.nill nachining_process 15, | npos a less
nmechani ca fgggg%@h F#E\Mﬁﬁaﬁﬁiﬁﬁ eﬂﬁfr%%hgg'doegaﬁﬂt%%hgﬁ’degg?nat|on of

the bl ade d'SUSﬁicﬁ%gfﬁﬁnﬁlaégrgggl%%fgyé%éﬂggégdCHBEE%QI%. e.Can be

In the case where a lateral surface of the
projection is machined by wire EDM to shape the vertical
projection, acavityis formedinside the flatdie. This

10 structuremay prevent interference between the flexible
base and the_blank and improve the punching precision.
The structure may also prevent the blank from jamming.
With respect to themanufacturingmethod, the wire
EDMprocess, as comparedwiththemillmachiningprocess,
15 imposes a less mechanical force on the workpiece, and
hence does not cause deformation of the blade die. As
a result, formation of a single cutting edge can be
carriedout closer to the tipof theblade. 1Inaddition,
an angular-shape inner profiling can be accomplished
20 as precisely as the wire diameter, which is impossible
by themill machining process. Furthermore, one of the
vertical lateral surfaces can be inwardly tapered with

a relative freedom.

25 BRIEF DESCRIPTION OF DRAWINGS



‘carried out closer to the tip of the blade . In addition, an angul ar-shape
inner profiling can be acconplished 20 as precisely as the wire dianeter,
which is inpossible by the m Il machining process. Furthernore, one of the
vertical lateral surfaces can be inwardPy tapered with a relative freedom
25 BRI EF DESCRI PTI ON OF DRAWNGS 10 Fig. 1 is a perspective view show ng
the essential part of the flexible die according to an enbodi nent of the
present invention. Fig. 2 is a vertical section of the flexible die 5

ill di Fi 1. Fi.q. i 4 il L. d i

oxaml & of the worfad -t bt a bANL ot 8 Ly RBAPLEIESTARET |
Fig. 1. Fig. i t] . t] . tial rt.. 10 .of _t he
it e dbePRreed KAELEBLIBIRILEN 2bbRE AORER LR o PBLY imgh s Ob e

i nvention. Fig. i ragi escri bes anot her exanple of the method
for nanufactE%fn%%%é§ﬁ¥e§$g¥§kﬁfg'iIIustrated in Fig. 1. 15 Fig. 7

e
erLnetrVer) BeSFSE 10 AL PO FARTRh Rk TR BT 8
5 illustrated in Fig. 1.

Fig. 3 and Fig. 4 illustratively describe an
example of the method for manufacturing the flexible
die illustrated in Fig. 1.

Fig. 5is avertical section of the essential part

10 of the flexible die according to an alternative
embodiment of the present invention.

Fig. 6 illustratively describes another example
of the method for manufacturing the flexible die
illustrated in Fig. 1.

15 Fig. 7 illustratively describes an additional
example of the method for manufacturing the flexible
die illustrated in Fig. 1.

Fig. 8 shows modified examples of the push-cutting
blade formed on the flexible die.

20 Fig. 9 is a vertical section of the flexible die
according to another embodiment of the present in-
vention.

Fig. 10 illustratively describes an example of
the method for manufacturing the flexible die il-

25 lustrated in Fig. 9.



'Fig. 8 shows nodified exanpl es of the push-cutting blade formed on the
flexible die. 20 Fig. 9 is a vertical section of the flexible die

according to anot her enbodi nent of the resent in- vention. Fig. 10
illustratively describes an exanple of 21t he method for manuf acturi ng the
flexible die il- 25 lustrated in Fig. 9. 11 Fig. 11 illustratively

descri bes anot her exanple of the nethod for manufacturing the flexible die
illustrated in Fig. 9. Fig. 12 is a schematic front view showing the 5

flexible die of Figigq9, 1@51fﬁﬁ%t?gtHOeayf&@Ecgﬁge%u%+§£aerF% am%
illustratively describes the operation of the flexi e o 9, as

applied in agfl athgdi geCtid&ereo M Banhtat J.Sr?é" P\ CfEle% B pdid erQﬁ
In ig. 151is

phot omask 10 used in the manufacturing nethod shomm
a schematic @hg@g@g@{éﬁ @nr§§gst ghattern defined in the nanufacturlng
met hod shown in F|g 6 is afront view of typical labels with a

backi ng sheet. E | ]172 | 85 8, VELhGale ;SECEL 9P OF s Lhe s%soswelnrgl alepart of a
conventi onal erX| e die
5 flexible die of Fig. 9, as applied in a flat die cutter.
Fig. 13 illustratively describes the operation
of the flexible die of Fig. 9, as applied in a flat die
cutter.
Fig. 14 is a schematic plan view of a photomask
10 used in the manufacturing method shown in Fig. 3.
Fig. 15isaschematicplanviewof aresist pattern
defined in the manufacturing method shown in Fig. 3.
Fig. 16 is a front view of typical labels with
a backing sheet.
15 Fig. 17 is a vertical section of the essential
part of a conventional flexible die.
Fig. 18 is a schematic perspective view of a
conventional rotary die cutter.
Fig. 19is a schematic front viewof a conventional

20 flat die cutter.

BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments of the present invention are
hereinafter described with reference to the drawings.

25 Fig. 1 shows, in perspective, the essential



'"Fig.” 18 is a schematic perspective view of a conventional rotary die
cutter. Fig. 19 is a schematic front view of a conventional 20 flat die
cutter. BEST MODE FOR CARRYI NG QUT THE_| NVENTI ON Enbodi nents of the
present invention are hereinafter desctfbed with reference to the draw ngs.
25 Fig. 1 shows, in perspective, the essential 12 structure of a flexible
di e according to an enbodi nent of the present invention. Fig. 2is a
vertical section of this enbodinment. A flexible die of this enbodiment is

conposed of <8 A BlzeabapexinandaaePyobs i hinggbl adudo doRERG on  one

surface thereof. Regar ing the push- cuttlng a vertical projection

2b protrudes et ical ou{‘)f%w@l heX'Plgabzﬁg %heéfwﬂt,bcgge sdLP;BEI g

sharpened to give a e cuttrng edge exl bl e die shown in
Fig. 1 is mapyfaglur manner as described below and illustrated in
Fig. 3, Fig B% %% (%%Pd@lﬁgﬁt 15. (1) Prepare a photonask (film 11,

accordi ng to an eﬁpgf LeLR t&§r l@hf Lg Theo attern 15
corresponds to the pro% ?e %lne % E ﬁ@ $ EZ pT? hoForeS|st
un'forni%sonat??e§g%f%cgase 1 and a push-cutting blade 2 formed on
one surface thereof. Regarding the push-cutting blade
2, a vertical projection 2b protrudes vertically from
the flexible base 1, with the tip being sharpened to
give a double cutting edge 2a.
10 The flexible die shown in Fig. 1 is manufactured
in the manner as described below and illustrated in Fig.
3, Fig. 4, Fig. 14 and Fig. 15.
(1) Prepare a photomask (film) 11, according to
an exposure pattern 1lla shown in Fig. 14 (The pattern
15 corresponds to the profile line 103 in Fig. 16.).
(2) Apply aphotoresist uniformly on the surface
of a metal plate 10 which is a 0.50-mm-thick fer-
romagnetic steel plate (Fig. 3(A)). Expose the
photoresist layer 12, with the photomask 11 aligned and
20 positioned on the top of a photoresist layer 12 (Fig.
3(B)). Develop the exposed photoresist layer 12,
thereby forming a resist pattern 13 (see Fig. 15) on
the surface of the metal plate 10 (Fig. 3(C)).
(3) Using the resist pattern 13 as a mask, start

25 the etching of the metal plate 10. Stop the etching



‘of a netal plate 10 which is a 0.50-nmthick fer- romagnetic steel plate
(Fig. 3(A)). Expose the photoresist layer 12, with the photomask 11
aligned and 20 positioned on the top of a photoresist layer 12 (Fig. _
3(B)). Develop the exposed photoresistlpayer 12, thereby formng a resist
pattern 13 (see Fig. 15) on the surface of the nmetal plate 10 (Fig. 3(Q)).
(3) Using the resist pattern 13 as a mask, start 25 the etching of the
netal plate 10. Stop the etching 13 when the netal plate 10 is etched away

to a predetenHdiednededt M phhs ebchd Egcmre%C§§§th§)J g?ﬁ%}f?{::h?%ﬁiigle% base 1,

together with a trapezoid-section projection (ri extends al ong

th tti |4 ushcut gy 5 b f.Qr mat. i I . l.exi bl e base
L Crg. 5 (o P P TR e S0 Re P 208 et T ol R bR B D

using an NC (NuRBlyieGale QNP t%%@'z%q’d—gérﬁTTlgfleéﬁ&?%g%&gﬁlggrgfb)t he

trapezoi d-sectionprojection 21 by an en e ing’'a

vertical probacliderld.addd &1dhd Ahe diidg 1Siﬂﬁép§{hélb§cﬁicgi°f the

vertical projection 2b by a conical to ere ving a oudl e

cutting eggebé]aaéi(d{kgrmég:@o)n' l“{'es Eﬁlg\?ﬂg%l];einxgiﬁggaffe: g)i:cfglrgﬁegl(gpl )t he

push-cutting 2 as shown i n one
surface of the fle%ﬁqleReﬁ%nggﬁu;'resist pattern 13 (Fig. 3(E)).

Then, using an NC (numerical control) machine, cut
lateral surfaces of the trapezoid-section projection
2lbyanendmill 3, thereby shapingavertical projection
10 2b (Fig. 4(A)). Lastly, sharpen the tip of the vertical
projection 2bbya conical tool 4, therebygiving adouble
cutting edge 2a (Fig. 4(B)). In the thus finished
flexible die, the push-cutting blade 2 as shown in Fig.
1l and Fig. 2 is formed on one surface of the flexible
15 base 1.

Additionally, these manufacturing steps can
provide a push-cutting blade 20 as depicted in Fig. 5.
In this case, after the step shown in Fig. 4(A) is done,
the tip of the vertical projection 2b is sharpened to

20 give a single cutting edge.

Incidentally, the above manufacturing steps are
arranged to shape the etched trapezoid-section
projection into the vertical projection, before
sharpening the blade tip. However, the present in-

25 vention can make the push-cutting blade 2 of Fig. 1 and



‘Addi tionally, these manufacturing steps can provide a push-cutting bl ade
20 as depicted in Fig. 5. In this case, after the step shown in Fig. 4 (A
is done, the tip of the vertical projection 2b is sharpened to 20 give a
single cutting edge. Incidentally, theldbove manufacturing steps are
arranged to shape the etched trapezoid-section projection into the
vertical projection, before sharpening the blade tip. However, the present
in 25 vention can nake the push-cutting blade 2 of Fig. 1 and 14 Fig. 2 in

Ot her_manner g gt Hoyty | LEALAt i, £08 ' XAMRAR: LEhetEing 0 Figs. 6(A

and (B), the ti'p of the trapezoid-section projection may be shar pened

to give the double cuttd Adredgs 28 BY othe o) Galq ta9) , Sche 80 of
%aoes% 0 rpenéd

thereafter, lateral surfaces (inclined sur- thée sha

projection 211 My & tdbyenggneEng%k%&§H§Feréﬂﬁﬁdgﬁgiﬁgiggngge above

manuf acturi ng steps, the projectio a trapezoi dal

cross 10 SCEl giyel BRel 1PuBh MALER ihs SNBLPENCHy| ALET oMl SLeT pabhvely, the
Ym

pr esent i nventi on can _Utl |1 ze, WI t hou atron, ) projection ) Qt her
Fostonal CON Ll 300G, 18,9 Yo A FURLEcAE LN AL ST P T
faces) of the sharpened projection 211 may be cut by
’the end mill 3.
Further regarding the above manufacturing steps,
the projection formed by etching has a trapezoidal cross
10 section, the tip of which is sharpened later. Al-
ternatively, the present inventioncanutilize, without
limitation, projections of other sectional con-
figurations. Togive anexample, asillustratedinFigs.
7 (A)-(D), a projection 120 of triangular section may
15 be formed by etching and shaped into a trapezoid-section
projection12l, thetipofwhichis sharpenedafterwards.

The next description is directed to a flexible
die according to another embodiment of the present
invention. Fig. 9isavertical sectionofthis flexible

20 die.

A flexible die 90 of this embodiment is composed
of a flexible base 1 and a push-cutting blade 2 formed
on one surface thereof. Regarding the push-cutting
blade 2, a vertical projection 211 protrudes vertically

25 from the flexible base 1, with the tip being sharpened



"15 be fornmed by etching and shaped into a trapezoid-section projection
121, the tip of which is sharpenedafterwards. The next description is
directed to a flexible die according tgo _anot her enbodi nent of the present
invention. Fig. 9 is a vertical sectiofPf this flexible 20 die. A
flexible die 90 of this enbodinent is conposed of a flexible base 1 and a
push-cutting blade 2 formed on one surface thereof. Regarding the
push-cutting blade 2, a vertical projection 211 protrudes vertically 25

from the 1 exgbleybasesdun e tiuthenyifu e shacasad, 15: 10 gygqa doubl e

cutting edge 2a. A cavity 9 is forned ©On the vertical surface side (i.e.

nside) of tBe weriieal ol echiencall s dbe (ilexi bl 6, dig) 90, shopn in Fig.

9 is manufactured 5 in the follow ng manner. I't 'shou under st ood t hat

t he manuf act yLiRg .St esekiLhRed iin Fig. 3, which concern the nethod for
manuf act uri ng fhec?legﬁﬁfg d?e of Fig. 1, are simlarly applicable to the

met hod mentioned belaw, JheyfLex bbg L0, q ,0b1 gl neds i, Ff 8 8L FLql S
utilized in the nanu-wgacturlng nethé%Qll ustrafe |nHE19. 49" 6r Elg. 11.
Firstly, gheigaQw%mg&gigwiggtngngg_Fig. 10 is described.

It should be understood that the manufacturing
steps described in Fig. 3, which concern the method for
manufacturing the flexible die of Fig. 1, are similarly
applicable to the method mentioned below. The flexible

10 die obtained in Fig. 3(E) is utilized in the manu-
facturing method illustrated in Fig. 10 or Fig. 11.

Firstly, the manufacturing method of Fig. 10 is
described.

As shown in Fig. 10(A), using a conical tool 4,

15 the tip of the vertical projection 21 is sharpened into
a double cutting edge 2a. In this sharpened projection
211, asmall start hole for wire EDM (electric discharge
machining) is drilled by means of an NC EDM drilling
machine which operates according to NC data. Inci-

20 dentally, this NCdata is created in advance in DXF (data
exchange file) format, based on original drawing data.
After the small hole is pierced, the projection 211 is
fixed with respect to a wire EDM machine 5. Then, the
inner lateral surface of the projection 211 is machined

25 vertically, according to the NC data. The flexible die



‘As shown in Fig. 10(A), using a conical tool 4, 15 the tip of the vertical
projection 21 is sharpened into a double cutting edge 2a. In this

shar pened projection 211, a small start hole for wire EDM (el ectric

di scharge machining) is drilled by nedfs of an NC EDM drilling machine
whi ch operates according to NC data. Inci 20 dentally, this NC data is
created in advance in DXF (data exchange file) format, based on original
drawing data. After the small hole is pierced, the projection 211 is

fixed with resneat §9.% Wd e EPM,gachi osr%cm%f%ggft&@ﬂefzi?t gral

surface of the projection 211 is frachi ned 25 vert accordlng to the

NC data. Theyfilexdfle,dig 18 @glgtﬂyﬁgego having a vertlcal projection 212
is manufactured in this nmanner. for the wire EDM process, use of a CCD

camera for positiqg @e&eemeom@nEbﬁa{?ké%eE' N BEeGleSL 0Bc p 2 HRENLN NG W Eh
m a I

a positional precision of 20 nachlnlng process,

the wire EDMe pr 058s$: | JRO fétéclc%ﬁ TG JOTRTSR" SIEIREKR) S0

and hence does not cause deformation o hé b a

fornatloqsofm%c%pg%dﬁ%cwg%lng eégg cgloge 10 §%%£%e§P8$$ﬁfké Ser to the tip

of the blade. I'n ion T ar© sﬁap cat™ gF
acconp||3hedCo%%aB§§ %hyt%e mlﬁlmﬁgghQE%g%tggbcggg% t % %HB%SSI €

processimposesalessmechanicalforceontheworkpiece,
and hence does not cause deformation of the blade die.
As a result, formation of a single cutting edge can be

10 carriedout closer tothe tipof theblade. Inaddition,
an angular-shape inner profiling can be accomplished
as precisely as the wire diameter, which is impossible
by themill machining process. 1In this embodiment, the
machined surface can be finished up to 2 um Rmax.

15 Incidentally, the above manufacturing steps are
arranged to shape the vertical projection by wire EDM,
after the tip of the blade is sharpened. 1Instead, as
illustrated in Fig. 11, the vertical projection may be
formed before the sharpening of the blade tip. Ac-

20 cording to the manufacturing method of Fig. 11, a
vertical projection 213 is shaped first by a wire EDM
machine 5 (Fig. 11(A)), just as in the method shown in
Fig. 10. Thereafter, the vertical projection 213 has
its tip sharpened into a single cutting edge 2d, so as

25 to be the vertical projection 214 (Fig. 11(B)).



‘by the mill machining process. In this enbodinment, the machined surface
can be finished up to 2 pm Rrax. 15 Incidentally, the above manufacturing
steps are arranged to shape the vertical projection by wire EDM after
the tip of the blade is sharpened. Instdad, as illustrated in Fig. 11, the
vertical projection may be fornmed before the sharpening of the blade tip.
Ac 20 cording to the manufacturing nethod of Fig. 11, a vertical
projection 213 is shaped first by a wire EDM nmachine 5 (Fig. 11 (A)) ,

just as in the method shun e Jﬂg-9é_OofT'@%;e.afgt,efmaﬁlhﬁa8@5&58%5
projection 213 has its tip sharpened into a’single cutting edge 2d, so as

25 10 be the oyl tifdle REOEESE! 0P 218,010, 1 H(R) ) s A dheg; L1 8yLRL die 90
][ 0O a

of Fig. 9, manufactured by the abové nethod, is appl1cable | at die

cutter 130. 1B ¥4 1 sAhemlifeflenl whenShANNG siel, jagRLhcation. S
The flat die cutter I30 is constituted with a top platen f or "up- down
novenment andéiﬂyyg phaten 34 fixed opposite to the top platen 32. One

surface of the top platen 32 securely mounts the flexible die (f!atd di e)
oD Lo, e BASTRELtng Blate 2 Uetta 0 Iy RF LTSS,
a wor kpi ece %%aten 32 for up-down movement and a bottom platen 34
fixed opposite to the top platen 32. One surface of
the top platen 32 securely mounts the flexible die (flat
die) 90 from which the push-cutting blade 2 projects
10 in a predetermined pattern. On the other hand, the top
surface of the bottom platen 34 holds a workpiece 38
in opposition to the flexible die 90.
The operation of the flat die cutter equipped with
the flexible die 90 is stated below, with reference to
15 the descriptive illustrations in Fig. 13.
Regarding the structure of this flat die cutter
(The bottom platen is not shown.), a cavity 9 is defined
inside the flexible die 90 and fitted with a sponge 42
in such a manner that the sponge 42 protrudes from the
20 cutting edge 2a (Fig. 13(A)). When this top platen 32
descends and cuts the workpiece 38 (at which moment the
top platen 32 is stationary), a blank 44 fits inside
the flexibledie 90, pushing up the sponge 42 (Fig. 13 (B)).
Later, in response to the ascent of the top platen 32,

25 the blank 44 is released from the flexible die 90, due



'in opposition to the flexible die 90. The operation of the flat die cutter
equi pped with the flexible die 90 is stated below, with reference to 15
the descriptive illustrations in Fig. 13. Regarding the structure of this
flat die cutter (The bottom pl aten i s Yot shown.) , a cavity 9 is defined
inside the flexible die 90 and fitted with a sponge 42 in such a manner
that the sponge 42 protrudes fromthe 20 cutting edge 2a (Fig. 13 (A )
When this top platen 32 descends and cuts the workpiece 38 (at which

moment the twp ﬂl’l@-t@_ﬂaggiﬁit%t%tﬂ%y%po@%@ apk 44 ] tlsaié'yﬁi de the
flexible die 90, pushing up the sponge 42 (Fig. 13 ( ) . ater, in

response 10 the asqeni; i e £ 0PyBkA €8 532e 2% 4 en bl ADknd4110% 13l eased
fromthe flexible die 90, due 18 to the elasticity of the sponge 42 (Fig.

13(Q)). | ncidentaldi-c i £ g espegt éoaégg%i%gabifgr}t gholdie iRughGCut LI ng

bl ade 2 (doubl e-edged) shown™in Fig. e above manufacturing

steps can pravhda e 5. bor cRYaI s xa Aisll ot Lhga Bl.ade i Dogn Juncl uded

angl e of 60 degrees and a cutting e 0 }geﬁnl or a

push, ot L9 SLUeUbY o0 I SHGL 30, 50TARS. QL 2541 L0 ot
gl e- edged) S@%M%d %éﬁﬂ%eéia$§Q§%uPPPP$8CéH&E”Qié&%pé of 0.3 mm or

0.4 mm, or a push-cutting blade with an included angle

of 50 degrees and a cutting edge width S of 0.3 mm or

0.4 mm. Regarding the push-cutting blade 20 (sin-

10 gle-edged) shown in Fig. 5, these manufacturing steps
can provide a push-cutting blade with an included angle
of 45 degrees and a cutting edge width S of 0.4 mm, or
apush-cuttingbladewithanincluded angle of 40 degrees
and a cutting edge width S of 0.4 mm.

15 As for the push-cutting blade formed on the
flexible die, tﬁe configuration is not limited to the
ones depicted in Fig. 2 and Fig. 5, and encompasses the
configurations embodied in push-cutting blades 52, 62
(Figs. 8 (A) and (B)).

20 In the above-mentioned manufacturing method,
there is no particular limitation of photoresists,
etchants and resist removers. Those generallyused for
the manufacture of etched blades can be employed at
operator's option.

25 Moreover, 1in the foregoing description, each



‘can iorovi de a push-cutting blade with an included angle of 45 degrees and
a cutting edge width S of 0.4 mm or a push-cutting blade with an incl uded
angl e of 40 degrees and a cutting edgelvvidt_h Sof 0.4 M 15 As for the
push-cutting bl ade formed on the fl exi t?le die, the configuration is not
limted to the ones depicted in Fig. 2 and Fig. 5, and enconpasses the
configurations enbodied in push-cutting blades 52, 62 (Figs. 8(A) and
(B)). 20 In the above-nenti oned manufacturing nmethod, there is no

particul ar | iemaatlieon Oft photwseeEstsur iallhaniso@nds reséskehegnvers. Those
generally used for the manufacture of etched bl ades can be enpl oyed at

operator’'s optisoi-cudb My 8Quele wiPhlahee E05R86Q1RG Heselhphiidny (fa¢h 19
exanple of this manufacturing nethod is focused on a push-cutting bl ade

wWith a rectamgulrarnrciid idWrhéRe) (Wi tA aBQYE 1bQUNG IR S)nvd A agdi tion,
present invention is applicable, without Iimtation, to various flexible 5

dies for cuttisngppliaB@uledr wOEneutCUl AL t8RARES: BN ARl Sus £ALL PBRe
characters and other images; floral patterns; letters and other conpl ex

configurad i 0BS e sHE6 £ et itiP PE 8AGRY A WERL M 115 3RRBEGER 17915, only to a
flexible die (punching die) equipped with a
cartoon characters and other images; floral patterns;
letters and other complex configurations.
Further, the present invention is applicable not
only to a flexible die (punching die) equipped with a
10 continuous push-cuttingblade, butalsotoaperforating
blade inwhichcuttingportionsandnon-cuttingportions
are formed alternately along the cutting line.
Furthermore, applicationof thepresent invention

is not limited to face-cutting, but includes punch-

15 ing-out of labels and the like.

INDUSTRIAL APPLICABILITY

As has been described, the flexible die of the

present invention is equipped with a push-cutting blade

20 which has a smaller base width than the one provided
in a conventional flexible die. Accordingly, the
present invention can enhance machining precision in
punching a material (even a thick material). Namely,
with respect to the machined area, it is possible to

25 reduce the difference between the top (front) dimension



10 continuous push-cutting blade, but also to a perforating blade in which
cutting portions and non-cutting portions are forned alternately along the
cutting line. Furthernore, application of the present invention is not
limted to face-cutting, but includes 68nch- 15 ing-out of |abels and the
i ke. 1 NDUSTRI AL APPLI CABI LI TY As has been described, the flexible die of
the present invention is equipped with a push-cutting blade 20 which has
a snmaller base width than the one provided in a conventional flexible die.
Accordingly, ahlde tREeSEIR téAVed On can Rhanee BBChiRknNg, pESEi ghon in
punching a material (even a thick material). Nanmely, wth respect to the
machi ned are@esiilddsS, RASSEDIEnd 2 LEf cewb 1. the top
(front) dinmension 20 and the botton1%§§%&§n%?§%ﬁ§?oﬁﬁg ?ﬁeghéfggpal.

Besi des, singg tdee bladeics sharpsoedseqly e te Qﬁsh'-eut%firwebysw cal

projection, the push-cutting blade receives S pressure during the
Punchi Ng_OPELalian o 5 1AS ACAISAANETE: 1 405 fd SXblies £ 6,90 hepr esent
invention can inprove the 5hrabi Ity of the pugﬁ{cﬁfil%gl9 T % eoghd extend
Its servige RrindeohReley &NNapELNG:) 408, PLOYYG! I YEt vy, AL, fDE gaMe tine,
it is possible to reduce the production cost, show ng an economc

inventioncan improve the durabilityof the push-cutting

blade and extend its service period, thereby enhancing

the productivity. At the same time, it is possible to

reduce the production cost, showing an economic

10 advantage as well.



10 advantage as well. 21 CLAIMS 1. A flexible die which conprises a
fl exi ble base and a push-cutting blade fornmed in a predeterm ned pattern
on one surface of the flexible base, 5 characterized in that the
push-cutting blade is conposed of a véltical proj ection protruding
vertically fromthe flexible base, and a single cutting edge or a double
cutting edge fornmed by sharpening a tip of the vertical projection. 10 2.
A nmethod for manufacturing a flexible die which conprises a flexible base
and a push-cutting blade forned in eLg&ﬁgeternined pattern on one surface
of the flexible base, 15 characterized 1n conprising the steps of:

| am nating a photoresi st ,unifQr a rface of.a neta | at e, and
exposi ng and develéhing %hghggﬁ§?§r§gfsfyqé%éﬁoq&ﬁﬁ%%§ ?o%%%¥ﬁ%§ere5|st

- i h f f th tal plate; 20
pat ter n for nthe puahs Quidlng, blLade 105 SWUGg of, e retal plat e

with the use o e resist ern’as a mask, e Slate to a
predeter i ned deqth, dhereby., Lo Lar B4 S d | FXLpLE1agg a0 @ Projection
which protr des from't he ase; ¢
5 characterized in that the push-cutting blade is
composedof avertical projectionprotruding vertically
from the flexible base, and a single cutting edge or
a double cutting edge formed by sharpening a tip of the
vertical projection.
10
2. A method for manufacturing a flexible die
which comprises a flexible base and a push-cutting blade
formed in a predetermined pattern on one surface of the
flexible base,
15 characterized in comprising the steps of:
laminating a photoresist uniformly on a surface
of a metal plate, and exposing and developing the
photoresist layer, thereby to form a resist pattern for
the push-cuttingblade onthe surface of themetal plate;
20 with the use of the resist pattern as a mask,
etchingthemetalplatetoapredetermineddepth,thereby
to form the flexible base and a projection which
protrudes from the base;
cutting a lateral surface of the projection to

25 shape a vertical projection; and



‘cutting a lateral surface of the projection to 25 shape a vertical
projection; and 22 sharpening a tip of the vertical projection to give a
single cutting edge or a double cutting edge. 3. A nmethod for manufacturing
a flexible die 5 which conprises a fl&%ible base and a push-cutting bl ade
formed in a predeterm ned pattern on one surface of the flexible base,
characterized in conprising the steps of: |amnating a photoresist
uniformy on a surface 10 of a netal plate, and exposing and devel opi ng

the photoresist |aygL ., tharngpy, to; £ orm @‘hée§ie?tti%%tlt ?&ijﬁt%égeto

push-cutting bl ade on the surface 'of the netal plate; e use of the

resi st patteggvgsaasm%aiﬁgigg%gg%tggggeéglaphgy%fé)éﬁg%fcﬁtg%g%ned dept h,

thereby 15 fo formthe f ase’and a projection _ trudes
fromthe base; sharpening a tip of the projection to give a single cutting
edge or a double cutting edge; and cutting a |ateral surface of the

sharpened 20 projgction,t e§n§ﬁgf§rv§5%h%@cég§ﬁect;o 'e4ibfénﬁtQOd for
manufacturing a flexible die i ch conprises a 184 b1 e hale®and®a
push-cuttd ng Bl ade. o h QLT D £3 R1E4R! BL TG, RATL &L 100, 90G SpLfigce of the
formed in a predetermined pattern on one surface of the
flexible base,
characterized in comprising the steps of:
laminating a photoresist uniformly on a surface
10 of a metal plate, and exposing and developing the
photoresist layer, thereby to form a resist pattern for
the push-cuttingblade onthe surface of themetal plate;
with the use of the resist pattern as a mask,
etchingthemetalplatetoapredetermineddepth, thereby
15 to form the flexible base and a projection which
protrudes from the base;
sharpeninga tip of the projection togive a single
cutting edge or a double cutting edge; and
cutting a lateral surface of the sharpened

20 projection to shape a vertical projection.

4. A method for manufacturing a flexible die
which comprises a flexible base and a push-cutting blade
formed in a predetermined pattern on one surface of the

25 flexible base,



25 flexible base, 23 characterized in conprising the steps of: | am nating
a photoresist uniformy on a surface of a netal plate, and exposing and
devel opi ng the photoresist |ayer, therq?y to forma resist pattern for 5
t he push-cutting blade on the surface @2t he netal plate; with the use of
the resist pattern as a mask, etching the netal plate to a predeterm ned
depth, thereby to formthe flexible base and a projection which protrudes
fromthe base; 10 machining a |ateral surface of the projection by wre

EDM to shape a VehkiGalt ¥ 0i&8tiRN:oaARY 1 s3 paz;{lé NG &L B¢Of the vertical
projection to give a singl% cuttinaoeggéso?ﬁg oub?e@%uttlng edge. 15 5. A

et hod for manuf actunings e b exil o dbso 1 whi 6hisamRni,s6s 3 Lhodhle base

and a push-cutting blade forne n a predeterm ne ttern on one surface

of the flexidfteabasharhpigekerized bhsCUM ShRg t&é%%o;ff% Fie D

| am nating a photoresist uniformy on a surface of a ate, and

exposi ng and (deyel 0L PP+ they e PhQ:thga'éleezr%?Etth R atrréegegj%/ﬁtaocg Of[Te I.esi st

Y .
pattern for ‘the push-cutting bla e surface o e meta 61ate; W th

the use OgtthJﬁﬁEﬁLc@¥€5H$b§§d%cﬁ?%%bsurfaceofthemetalplate;

with the use of the resist pattern as a mask,
etchingthemetalplatetoapredetermineddepth,thereby
to form the flexible base and a projection which
protrudes from the base;
10 machining a lateral surface of the projection by
wire EDM to shape a vertical projection; and
sharpening a tip of the vertical projection to

give a single cutting edge or a double cutting edge.

15 5. A method for manufacturing a flexible die
which comprises a flexible base and a push-cutting blade
formed in a predetermined pattern on one surface of the
flexible base,

characterized in comprising the steps of:

20 laminating a photoresist uniformly on a surface
of a metal plate, and exposing and developing the
photoresist layer, thereby to forma resist pattern for
thepush—cuttingbladeonthesurfaceofthemetalplate;

with the use of the resist pattern as a mask,

25 etchingthemetalplatetoapredetermineddepth,thereby



25 etching the netal plate to a predeternined depth, thereby 24 to formthe
fl exi bl e base and a projection which protrudes fromthe base; sharpening a
tip of the projection to give a single_cutting edge or a double cutting
edge; and 5 machining a lateral surfac@4%f the sharpened projection by

wire EDMto shape a vertical projection.

to form the flexible base and a projection which
protrudes from the base;
sharpening a tip of the projection to give a single
cutting edge or a double cutting edge; and
5 machining a lateral surface of the sharpened

projection by wire EDM to shape a vertical projection.



