1 DESCRI PTI ON MOLD FOR MOLDI NG MOLDI NG METHOD, DI SC SUBSTRATE, AND
MOLDI NG MACHI NE TECHNI CAL FI ELD The present invention relates to a nold
for nolding, a nolding nmethod, a disc substrate, and a nol di ng machi ne.
BACKGROUND ART Conventionally, for exanmple, in an injection nolding
machi ne for nolding disc substrates, Tesin nelted wthin a heating
cylinder is charged into a cavity fornmed in a disc- nolding nold, which
serves as a nold for nolding (nmold apparatus). FIG 1 is a sectional

vi ew of a conventional disc- and FIG 2 is a sectional view
showi ng essential portions of tﬂggg%ﬂgtﬂ?vonal di sc-nol ding nold. In
FIGS. 1 and 2, reference nuneral 12 denotes a stationary-side nold
assenbly attached to an uniIIustrated stationary pl aten by use of
unillustrated bolts ence nune 2 denotes a novabl e-si de

mol d asiéekb §OR a&“%@#&@r t%O%HIHﬁu VETHOPat 885%3%13%%"?& eV ByMQLRING
unillustrated bolts. The nold assenblies 12 and 32 constitute a

di sc- moYAFAEBol d. An unillustrated nold clanping mechani smis di sposed
behi nd the novabl e platen. Operation of the nold clanpi ng nmechani sm
causes the novable 2 platen to advance and retreat, whereby the nold

assenbly 32
TECHNICAL FIELD

The present invention relates to a mold for molding, a

molding method, a disc substrate, and a molding machine,.

BACKGROUND ART

Conventionally, for example, in an injection molding
machine for molding disc substrates, resin melted within a
heating cylinder is charged into a cavity formed in a disc-
molding mold, which serves as a mold for molding (mold
apparatus).

FIG. 1 is a sectional view of a conventional disc-
molding mold, and FIG. 2 1is a sectional view showing
essential portions of the conventional disc-molding mold.

In FIGS. 1 and 2, reference numeral 12 denotes a
stationary-side mold assembly attached to an unillustrated
stationary platen by wuse of unillustrated bolts, and
reference numeral 32 denotes a movable-side mold assembly
attached to an unillustrated movable platen by use of
unillustrated bolts. The mold assemblies 12 and 32
constitute a disc-molding mold. An unillustrated mold
clamping mechanism 1is disposed behind the movable platen.

Operation of the mold clamping mechanism causes the movable



advances and retreats (noves rightward and leftward in FIG 1) to
contact and nove away fromthe nold assenbly 12. In this nmanner, the

di sc-nol di ng nol d undergoes nold closing, nold clanmping, and nold
opening. Wien nold closing is performed, a cavity Cis fornmed between
the nold assenbly 12 and the nold asSenbly 32. The nold assenbly 12

i ncludes a base plate 15; a mrror-surface disc 16 attached to the base
plate 15 by use of bolts 17; ap annular guide ring 18 disposed radially
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bush 24 _ disposed ad'aceBt to the locating ring 23 and extendi ng
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mrror-surface disc 16, A sprue 26 is formed along the axis of the sprue
bush 240$ JiRelo &PPobEdndhng r BoilA iyjdestanes rem € helosandat i on

nozzle of an unillystrated injection unit. The front end (the left end
in FI G ™}dof CLRABPAPPue BOLh DALHa@ReNIHE caviihgnC ekl £1ldisdnes iavi ng
arecess is forned at the front end of the sprue bush 24. Meanwhil e,
when re@efiicdmedy it ¥y avisyferngd batveardthe meddt heseinblyal2
prototype substrate, which is a prototype for a disc substrate, is
formed. @Rd {thies molge asgembly 32.

The mold assembly 12 includes a base plate 15; a
mirror-surface disc 16 attached to the base plate 15 by use
of bolts 17; an annular guide ring 18 disposed radially
outward of the mirror-surface disc 16 and attached to the
base plate 15 by use of bolts 13; a locating ring 23 disposed
in the base plate 15 in such a manner as to face the
stationary platen and adapted to position the base plate 15
with respect to the stationary platen; and a sprue bush 24
disposed adjacent to the locating ring 23 and extending
frontward (leftward in FIG. 1) through the base plate 15 and
the mirror-surface disc 16.

A sprue 26 is formed along the axis of the sprue bush
24 in order to allow passage of resin injected from the
injection nozzle of an unillustrated inijection unit. The

front end (the left end in FIG. 1) of the sprue bush 24 faces

the cavity C, and a die 28 having a recess is formed at the

front end of the sprue bush 24.
Meanwhile, when resin is fed into the cavity C and
allowed to set therein, a prototype substrate, which is a

prototype for a disc substrate, is formed. At this time,
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the mrror
circumferential edge and an inner holder 30 acting on its

inner circumferential edge. An unillustrated stationary-side
air blow bush and the like are also disposed on the mold
assembly 12.

The mold assembly 32 includes a base plate 35; an
intermediate plate 40 attached to the base plate 35 by use of
bolts 37; a mirror-surface disc 36 attached to the
intermediate plate 40 by use of bolts 42; an annular guide
ring 38 disposed radially outward of the mirror-surface disc
36 and attached to the intermediate plate 40 by use of bolts
39; a guide member 44 disposed in the base plate 35 in such a
manner as to face the movable platen and attached to the
intermediate plate 40 by use of bolts 45; and a cut punch 48
disposed in opposition to the sprue bush 24 and in such a
manner as to be able to advance and retreat. The front end
{(right end in FIG. 1) of the cut punch 48 has a shape
corresponding tc the die 28.

An annular cavity ring 33 is disposed on the front end
surface (right end surface in FIG. 1) of the mirror-surface

disc 36 along the outer circumferential edge of the mirror-



4 surface disc 36 in such a manner as to project toward the
mrror-surface disc 16 by a dinension corresponding to the thickness of
a disc substrate to be nolded. In FIG 1, the <cavity ring 33 is depicted
as being integral with the mrror- surface disc 36. However, in
actuality, the cavity ring 33 is a séparate el ement and fixed to the
mrror-surface disc 36 by use of unillustrated bolts. The cavity ring 33
defines a depression located radially inward thereof. Wen nold cl osing
and nol d c%angiggﬁ arf perforned, the depression serves as the cavity C
A f1anggUBi3F5r fBFS nt@gral ISP t R FREDEE: Punkh PFODECTYi sl thehi n
t he gui de _nenber 44 suc tha{ ih can agdvance and retract. An
uni | [ usPHRECE8RFEECEyI9Tfer 1§ s Pdi shodilens 2aR waCE IESEPDRARG iR FEEE 1)
of the £ anEe 51 and, when operated, causes the flange 51 to nove
front waFALEFPGREWASd 2 i M $F SURFErate ub o phfic Malétadn gﬁﬂ@k9521isthe
di sposed between the flange 51 and the internediate plate 40 |ocated
frontwaFa8viby £mBIfPandé 9¢Pifhedcas- pampA ietagrasprihh bheumgssorhe
flange 51 rearward. An ejector bush, an ejector pin, a novable-side air
bl ow buSRrfagre &dwsr imil IiMewred wRnBetyadisyal $hedicpbidet rimyt B3 nol d
assenbly 32. In the thus-configured disc-nolding nold, when the novable
pl aten +§ ad¥8Resdtenrdamrnspandt fonedf tohehaomdrroraaprhigcaedhani 8Mmto
t her eby advance (nove rightward in FIG 1) the nold assenbly 32, nold
cl osi ngb¥super Pér Hedllasgrehed bolts.
The cavity ring 33 defines a depression located
radially inward thereof. When mold closing and mold clamping
are performed, the depression serves as the cavity C.
A flange 51 formed integrally with the cut punch 48 is

disposed within the guide member 44 such that it can advance

and retract. An unillustrated drive cylinder is disposed

rearward (leftward in FIG. 1) of the flange 51 and, when

operated, causes the flange 51 to move frontward (rightward

in FIG. 1). A cut-punch return spring 52 is disposed between

the flange 51 and the intermediate plate 40 located frontward

of the flange 51. The cut-punch return spring 52 urges the

flange 51 rearward.

An ejector bush, an ejector pin, a movable-side air
blow bush, and other unillustrated members are also disposed
in the mold assembly 32.

In the thus-configured disc-molding mold, when the
movable platen 1is advanced through operation of the mold
clamping mechanism to thereby advance (move rightward in FIG.
1) the mold assembly 32, mold closing is performed, and the

guide rings 18 and 38 are joined by means of rabbets, thereby



guide rings 18 and 38 are joined by neans of rabbets, thereby 5 aligning
the cavity ring 33 with the mrror-surface disc 16 and the stanper 29.
Qperation of the nold clanpi ng nechanism is caused to further proceed so
as to performnold clanping. |In the pold-clanped condition, nolten resin
is charged into the cavity C through5the sprue 26. The charged resin is
cool ed and becones a prototype substrate. In order to join the guide
rings 18 and 38 by neans of rabbets, an annular rabbet 18a is forned on
the guide,ring 18 to be |ocated on. the radially inner side thereof, and
an annuﬁg%gPé Beth§s£AVEt Y iR 33 PREDgHGe RiTRp U ase (bt elbon
the radiall¥ outer side thereof. In order to cool the resin within the
cavity eR0atPenpERBPEFe2font PRErAEPUINPpatBagrOES Fiampingduechanhsm
mrror-surface disc 16, and a tenperature control nedi um passage 56 is
formed R ERESAFr tor Lsithede RACSEETH . sEUBS chieper formhpold | obamyingder is
operated so as to advance the flange 51, thereby advancing the cut punch
48. Theénf thet Hd vilanred ugopdithons salbes tiesidi d 28hatgedbynto
punching a hole in the prototype substrate within the cavity C. The
punchedtheotarwigeyy stbdthraugh sther tdpruecodbed dite bbsoged aediisc is
substrate. Next, the nold clanping nechanismis operated so as to

r et r eat cohéedoeall dqicaten,at heotbyypet sedtsitrg tenovilng oddefrt was djbbnFl G
1) the nold assenbly 32 for performng nold opening. Through nold

openi ngthehegudidsc simssr dBe darsl Bel egsenkdnonofheadbarger #9. annular
Subsequently, the ejector pin

rabbet 18a is formed on the guide ring 18 to be located on
the radially inner side thereof, and an annular rabbet 38a is
formed on the guide ring 38 to be located on the radially
outer side therecof. In order to cool the resin within the
cavity C, a temperature control medium passage 55 is formed
in the mirror-surface disc 16, and a temperature control
medium passage 56 is formed in the mirror-surface disc 36.

Subsequently, the drive cylinder is operated so as to
advance the flange 51, thereby advancing the cut punch 48.
The front end of the cut punch 48 enters the die 28, thereby
punching a hole in the prototype substrate within the cavity
C. The punched prototype substrate is further cooled and
becomes a disc substrate.

Next, the mold clamping mechanism is operated so as to
retreat the movable platen, thereby retreating (moving
leftward in FIG. 1) the mold assembly 32 for performing mold
opening. Through mold opening, the disc substrate 1is
released from the stamper 29. Subsequently, the ejector pin
is advanced, thereby pushing out the disc substrate from the

mold assembly 32. In this manner, the disc substrate can be



i s advanced, thereby pushing out the disc substrate fromthe nold
assenbly 32. In this manner, the disc substrate can be 6 taken out. The
i nner hol der 30 has a function of mechanically holding the inner
circunferential edge of the stanmper 29. In order to prevent the stanper
29 from separating fromthe mrror-s@rface disc 16 and droppi ng of f when
the disc substrate is released fromthe stanper 29 in the course of
nol d openi ng, an annul ar holding portion 58 is fornmed at the outer

ci rcunf rEntiaI edge of the front end of the inner holder 30 in such a
manner 38%FB BPbject frontward (leftward in FIG 2) and radially

out war d. Fbm&xgr,,in thﬁyﬁ%fc-nnlding mol d, _since the annular hol ding
portion 58 i or MBUe 4t Dut 10 chrsunteriBii¢lalon egde Becharicadhy end

of then%negn hol der .30, a groove corresponding to the holdin% portion 58
i s for mB8LEANENENGT dBNeFuBILEHME e TRGS ala eglgienfr dficostempelie 28i.scIn
substrate is narrowed accordingly. Since the holding portion 58 projects
into t hBTE8Yi the cPrevesitn Ehar §édmpero 2he fom t gepapaties tincoughhe
portion of the cavity C that is narrowed by the holding portion 58, thus
i npai ri RYTFPErarEyase t Héscesih. #Ads daappdnaf onféxawbpke, ther mdison of
flow lines on the surface of the disc substrate or warpage of the disc
subst r afBPStRaEebyi S mRA¢39RA qfiaPnt yheofstdmpati s29sdbstuhat ecoumser dér to
cope with manufacturing tolerance for the
mold opening, an annular holding portion 58 is formed at the
outer circumferential edge of the front end of the inner
holder 30 in such a manner as to project frontward (leftward
in FIG. 2) and radially outward.
However, in the disc-molding mold, since the annular
holding portion 58 1is formed at the outer circumferential
edge of the front end of the inner holder 30, a groove
corresponding to the holding portion 58 is formed on the disc
substrate. Thus, a print region on the disc substrate is
narrowed accordingly.
Since the holding portion 58 projects into the cavity C,
resin charged into the cavity C passes through a portion of
the cavity C that is narrowed by the holding portion 58, thus
impairing fluidity of the resin. This causes, for example,
formation of flow lines on the surface of the disc substrate
or warpage of the disc substrate, thereby impairing quality
of the disc substrate.
In order to cope with manufacturing tolerance for the
stamper 29 and the inner holder 30 and to facilitate

attachment of the stamper 29 and the inner holder 30, a

clearance CL1 is formed between the front end surface of the



stanper 29 and the inner holder 30 and to facilitate attachnent of the
stanper 29 and the inner holder 30, a clearance CL1 is forned between
the front end surface of the 7 mrror-surface disc 16 and the rear end
surface (right end surface in FIG 2), of the holding portion 58, and a
clearance CL2 is forned between the i'nner circunferential surface of

the stanper 29 and the outer circunferential surface of the inner holder
30. If the clearance CL1 is large, resin may enter the clearance CL1,

resul ti in..g ion,.of b n the di sc _substr cl earance
CL2 is ﬁgFSQr gﬁ?&%%a Q%?“égfﬁaéng &l T§2 50 85f<£§%%99 L?ﬂéb%aﬁg s a
failure abli nce etween _an infgormati.on region and the
di sc B?; % th % ébg b%&aépgtyoa lPHeEgv 3n9uBsFigPEanﬁﬁ

obj ect t he present, in entlo |s to solve the above tloned problens
in the @g% |§35W 8|§@ R n enﬁpaeﬁnﬁﬁﬁ§ﬂﬂ@ﬁﬁ 2 ot e ¥35¢ nBfdi ng,
a noldin nethod ;%) a nnlgl machi ne i n which generatlon of burrs on
a disc gﬁb?ﬁﬁ&ﬁ?%: bRNPr EDENCEE &0 ST UHE IaTHdmde HiRfacsy of the

disc substrate, as well as_a disc substrate nolded by the sane.
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nol ding of the present invention conprises a mrror-surface disc; a

st anper ®PR&¥i h§ea HEEarsaéd-lat Fezu fen@rin agenarabierdof obuhbesf pont

end surface of the mrror-surface disc; and an inner hol der
the disc substrate.

If the clearance CL2 is large, the stamper 29 may
radially go off center. This causes a failure to establish
concentricity between an information region and the disc
substrate, thereby impairing quality of the disc substrate.

An object of the present invention is to solve the
above-mentioned problems in the conventional disc-molding
mold and to provide a mold for molding, a molding method, and
a molding machine in which generation of burrs on a disc
substrate can be prevented to thereby enhance quality of the

disc substrate, as well as a disc substrate molded by the

same.

DISCLCSURE OF THE INVENTION
To achieve the above object, a mold for molding of the
present invention comprises a mirror-surface disc; a stamper
having a hecle formed at its center, and attached to the front
end surface of the mirror-surface disc; and an inner holder
for holding the stamper by means of press fit into the hole.
In the course of the press fit, at least either the

stamper or the inner holder is subjected to stress in excess



for holding the stanper by neans of press fit into the hole. In the
course of the press fit, at least either the stanper or the inner holder
is subjected to stress in excess 8 of its yield point and plastically
defornmed. In this case, the inner holder is press-fitted into the hole
of the stanper to thereby hold the stanper, thereby elimnating need to
forma holding portion at the outer <circunferential edge of the front
end of the inner holder. Accordingly, an associated groove is not forned

on the dis substrate, Thus, a,print ign_on the disc substrate can be
increasgg ?ESaYésidSPﬂ%QttﬂBth%g?hbcﬁéﬁgiaﬁfP§mﬂ t fornmed, the cavity is
not narrowed. Accordingly, mol di n terial charged_jnto. the cavity
exhibits good™f %ﬁ‘il&i F)?%et'héﬁ@ofrﬁfee‘geﬁnﬂ%i%gt ForieeTont bFted ol ¥ nkleon

t he surgage of thg di sc substrate , or warpage of the disc substrate. As a
resul t, "§481 1%y bR (HAWeL $GbsthareP¥afié ehhansE@mpsithcet hereby
cIearancT,is formed between the stanper and the inner holder, generation
of burrEdMPAELEPs &t sttCat EOTRarR bdPicEvéhnt BATtEPAcE | hd het agpErI does
not radi al | o off  center, the information region and the disc

subst r aFérSé@gﬁéenEbﬂéeﬁtdﬂec,O'ﬁ h&hebyf rémfareitgOgudihier yirgiex haoddes.
substrate. BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a sectional view

of a cofiGERFHSRENYei S8 ARSI OIS 19 nota fogmedormsl Whewdshow ng

essenti al ortions_of the conventional disc-nmolding mold; FIG 3 is a
substrate. Thus, a print region on the disc substrate can be

increased in area.

Since the holding portion is not formed, the cavity is
not narrowed. Accordingly, a molding material charged into
the cavity exhibits good fluidity, thereby preventing
formation of flow lines on the surface of the disc substrate
or warpage of the disc substrate. As a result, quality of
the disc substrate can be enhanced.

Since no clearance is formed between the stamper and
the inner holder, generation of burrs on the disc substrate
can be prevented. Since the stamper does not radially go off
center, the information region and the disc substrate become

concentric, thereby enhancing quality of the disc substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1is a sectional view of a conventional disc~
molding mold; FIG. 2 is a sectional view showing essential
portions of the conventional disc-molding mold; FIG. 3 is a
sectional view of a disc-molding mold according to a first
embodiment of the present invention; FIG. 4 is a sectional

view showing essential portions of the disc-molding mold



sectional view of a disc-nolding nold according to a first enbodi nent of
the present invention; FIG 4 is a sectional view show ng essenti al
portions of the disc-nmolding nold 9 according to the first enbodi nent
of the present invention; FIG 5 is gn enl arged view of a press-fit
deformation region in the first enbodi nent of the present invention;
FIG 6 is an enlarged view show ng another, first exanple of the press-
fit deformation region in the first enbodi mrent of the present invention;

FIG 7 i | arged i ew. show n not her, second exanple of the
press-f F%Ecggpg?lﬁatt?’ontq%g\f%ﬁs}?nef“%é?%flf“te Oefﬁb n@ﬁ?s‘éggt RBVERELERY
i nventi E@G FI.G, 8 is an]i enl aci ed vi gW showi ng _anot her, third exanple of
the predd®ri Werdt Mt 1O bR i 9T t RePEESST LéRbEREREREtEPNt KEIAPES et
invention, FIG_9 is an en|arged view show ng another, fourth exanple of
the predd: i et hetrd B bnCt n thee ATaSANt eibtRN ) oFIG hebpiésent
invention; FILG 10 is an enlarged view show ng another, fifth exanple of
the preé8- FidargecoMisl Shordghonnohhere first expowileent Shet peepsesent
inventign, FIG 11 is an enlarged view show ng another, sixth exanple of
the presdts fei@eEmstien 669168 oR ithet kd ritr smboglibeditmedt tbe pirespnésent
inventign, FIG 12 is an enlarged_ view show ng another, seventh exanple
of the pR¥&ELPN: §dfor MailiSoAnr egilegged view ishowiagbadombet  okethad
present invention; FIG 13 is an enlarged view show ng another, eighth
exanmpl e S¥ATPRE pPEsLlie t Pdessriati otefeghaniom tiegidh rih drtbodifnest of
the present invention; and FIG 14 is an
embodiment of the present invention; FIG. 8 is an enlarged
view showing another, third example of the press-fit
deformation region in the first embodiment of the present
invention; FIG. 9 is an enlarged view showing another, fourth
example of the press-fit deformation region in the first
embodiment of the present invention; FIG. 10 is an enlarged
view showing another, fifth example of the press-fit
deformation region in the first embodiment of the present
invention; FIG. 11 is an enlarged view showing another, sixth
example of the press-fit deformation region in the first
embodiment of the present invention; FIG. 12 is an enlarged
view showing another, seventh example of the press-fit
deformation region in the first embodiment of the present
invention; FIG. 13 1is an enlarged view showing another,
eighth example of the press-fit deformation region in the
first embodiment of the present invention; and FIG. 14 is an

enlarged view showing a press-fit deformation region in a

second embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION



enl arged view showi ng a press-fit deformation region in a second

enbodi nent of the present invention. BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON 10 The enbodi nents of the present invention will next be
described in detail with reference to the drawings. In this case, a

di sc-nolding nold will be described as a nold for mol ding (nold
apparatus). FIG 3 is a sectional view of a disc-nolding nold according
to a first enbodi nent of the present invention; FIG 4 is a sectional

vi ew show ng_essential, portions of the disc- nolding nold _according to
the first enggﬁiﬁﬁﬁo é%Wﬁ?pPgséﬁ@ ??ﬁ&ﬁﬂ?oh?vﬁﬁalppryihs@%ﬁFegParged
view of a press-fit deformation region in the first enbodi ment of the

pr esent 9€FSRYE FFO&PIq?qﬂkiiw¥¥q(F?f£¥%ﬂ%§eﬁ%ethﬁnﬁﬁéwlmgsdenéﬂe§ha5
stationary-side nold assenbly, which serves as a first nold assenbly,

att ache§286-arf uALFFruRPLEiag ModG onbly pratdasanibageast aumeldisteat ed
bolts, and reference nuneral 32 denotes a novable-side nold assenbly,

whi ch sBpdings (moddc argaFdlteds)assenbly, attached to an unillustrated
novabl e platen by use of unillustrated bolts. The nold assenblies 12 and
32 constitufdGa dPsciavlali mgakdichalAnvieivl | oft rat ed swoimb 1ddngnpmodgd
mechani smis di sposed behind the novable platen. Operation of the nold
cl anpi ngcreshanigs focaufds sthempoddbleat plfatbe preadwnandievandivetr €3G,
whereby the nold assenbly 32 advances and retreats (noves rightward and
| eftward iis Bl @ectional view showing essential portions of the disc-

molding mold according to the first embodiment of the present
invention; and FIG. 5 is an enlarged view of a press-fit
deformation region in the first embodiment of the present
invention.

In FIGS. 3 to 5, reference numeral 12 denotes a
stationary-side mold assembly, which serves as a first mold
assembly, attached to an unillustrated stationary platen by
use of unillustrated bolts, and reference numeral 32 denotes
a movable-side mold assembly, which serves as a second mold
assembly, attached to an unillustrated movable platen by use
of wunillustrated bolts. The mold assemblies 12 and 32
constitute a disc-molding mold, An unillustrated mold
clamping mechanism is disposed behind the movable platen.
Operation of the mold clamping mechanism causes the movable
platen to advance and retreat, whereby the mold assembly 32
advances and retreats (moves rightward and leftward in FIG.
3) to contact and move away from the mold assembly 12. In
this manner, the disc-molding mold undergoes mold closing,
mold clamping, and mold opening. When mold closing and mold

clamping are performed, a cavity C is formed between the mold



3) to contact and nove away fromthe nold assenbly 12. In this manner,
the di sc-nol ding nold undergoes nold closing, nold clanmping, and nol d
openi ng. Wien nold closing and nold clanping are perforned, a cavity C
is formed between the nold 11 assenpty 12 and the nold assenbly 32. The
stationary platen, the novable platen,”the nold clanping nechanism and
the like constitute a nold clanping apparatus. The di sc-nol di ng nol d,
the cl anping apparatus, an wunillustrated injection unit, and the |ike

constitute anp,_ ingjection. nolding nmachine, ghich serves as a nol ding
nachine?s§ﬁ@Bﬁ3IEba§§gnﬁpﬁ T?lgnéﬁﬁﬁgblﬁ H4se plate 15 a mrror-surface
disc 16 attagﬁgd to the base p]Jate 15 by use of bolts 17; an annul ar
gui de ring 187§ spbeE4oradyal iRt wal® ofovRR LRI rRtatetr f dde dmeddie
and attaihed,to the base plate 15 bﬁ,use of bolts 19; a |ocating ring 23
di spose§laPR1PFe NS SHe A% | RhgudAks oS tade @ fEeddt Réamping
stationary platen and adapted to position the base plate 15 wth respect
to the 3PREF8RHSy plTBeeflisgn@oddipguBobdshtpa cdpBpdsedanBpasshs.tent he
locating ring 23 and extending frontward (leftward in FIG 3) through
t he bas&8nplatistrstgdd 1nREChLPRorUk f ac@ddi shel6like sranst2gte f anned
along the axis of the sprue bush 24 in order to allow passage of resin,
whi ch seéniestasonamodgliidgion faritiae, awhiich] seradsf msmat melidipgcmachinezzl e
of the injection unit. The front end (the left end in FIG 3) of the
sprue bush 2fheaceelheassembyyC, landimctinde28 hawawe aplate 15; a
mirror-surface disc 16 attached to the base plate 15 by use
of bolts 17; an annular guide ring 18 disposed radially
outward of the mirror-surface disc 16 and attached to the
base plate 15 by use of bolts 19; a locating ring 23 disposed
in the base plate 15 in such a manner as to face the
stationary platen and adapted to position the base plate 15
with respect to the stationary platen; and a sprue bush 24
disposed adjacent to the 1locating ring 23 and extending
frontward (leftward in FIG. 3) through the base plate 15 and
the mirror-surface disc 16.
A sprue 26 is formed along the axis of the sprue bush
24 in order to allow passage of resin, which serves as a
molding material, injected from the injection nozzle of the
injection unit. The front end (the left end in FIG. 3) of
the sprue bush 24 faces the cavity C, and a die 28 having a
recess is formed at the front end of the sprue bush 24.
Meanwhile, when resin is fed into the cavity C and
allowed to set therein, a prototype substrate, which is a

prototype for a disc substrate that serves as a molded

article, is formed. At this time, fine pits are formed on



recess is formed at the front end of the sprue bush 24. Meanwhil e, when
resinis fed into the cavity Cand allowed to set therein, a prototype
substrate, which is a prototype for a disc substrate that serves as a

nol ded article, is forned. At this tjJre, fine pits are formed on 12 one
side of the disc substrate, thereby formng an information side. In
order to formthe fine pits, a disc- |ike stanper 29, which has a hole

formed therein at its center and serves as an insert, is attached to the
front en ror-surface

syr.f ace étef end surface jn FIG 3) of the ni
di sc 169gi f%ﬁ@ébat rnEPSnm %y EFBFFﬁ@tﬁrtsti o med Uit the fPont
end surface_of the st, er 29. The stanper 29 is _pressed agai nst the
nirror-%ﬁ??ﬁ@@tancsfgﬁgnd ﬁ%lﬁrgﬁrnégn ot Lhe uAiPpuditsred ot 8F-
hol der acting on its quter  circynferential edge and an inner hol der 60
acting g?ﬁ‘?t ST ERY 2;ércu‘ﬂ]f‘%?]%nt 3 eddgeelen f%meﬂus*ﬂa%%w at 1its
stationarﬁ-side air blow bush and the |jke are al so di sposed on the nold
assenbl §FER5EI TREANSEE VESs &fhIaP INIeT udes ot bached) e eths: faant end
internedi ate plate 40 as a hol ding nenber attached to the base plate 35
by use 8PThBFEs @pfty eRdrspréacradd drke- 38) &ft ahedmisrekesurface
intermediate plate 40 by use of bolts 42; an annular guide ring 38
di sposelif&diL&l| yAofinareabEerneconsipbingupfaéendi ptt86iandoamedchad to
the internediate plate 40 by use of bolts 39; a guide nenber 44 disposed
in the bASe frpnit esb surkaes afnbhrestampes f2&ce tTe notamgper p2at e and
pressed against the mirror-surface disc 16 and held by means
of an unillustrated outer holder acting on its outer
circumferential edge and an inner holder 60 acting on its
inner circumferential edge. An unillustrated stationary-side
air blow bush and the like are also disposed on the mold
assembly 12.
The mold assembly 32 includes a base plate 35; an
intermediate plate 40 as a holding member attached to the
base plate 35 by use of bolts 37; a mirror-surface disc 36
attached to the intermediate plate 40 by use of bolts 42; an
annular guide ring 38 disposed radially outward of the
mirror-surface disc 36 and attached to the intermediate plate
40 by use of bolts 39; a guide member 44 disposed in the base
-plate 35 in such a manner as to face the movable platen and
attached to the intermediate plate 40 by use of bolts 45; and
a cut punch 48 disposed partially in the guide member 44, in
opposition to the sprue bush 24, and in such a manner as to

be able to advance and retreat. The front end (right end in

FIG. 3) of the cut punch 4B has a shape corresponding to the
die 28.



attached to the internediate plate 40 by use of bolts 45; and a cut
punch 48 di sposed partially in the guide nenber 44, in opposition to the
sprue bush 24, and in such a manner as to be able to advance and
retreat. The front end (right end in |G 3) of the cut punch 48 has a
shape corresponding to the die 28. 1 An annul ar cavity ring 33 is

di sposed on the surface of the mrror-surface disc 36 that faces the
mrror-surface disc 16, along the outer circunferential edge of the

mrror- surface dis 6 |n uch a r ject owar d_t he

n1rror-surfa%@<ﬁ9ﬂ? nﬁﬂycﬁ?r§§ﬁgﬂg?a ORotPReSUFRRERNESs of
di bstrate to b th t 3 d ted

2s bei ng f]f“é%ﬁ-'gﬂr‘\% %afcﬁe G 5. tive,tr% < SHSBL NowEobE Tark dise

actuallé caV|t rin i.S separate elegent and fixed to the
mrror %ﬂfae OBfPsct ‘ﬂéec&FQH%Iqr@§Fﬂé@ede 8Bt sOT THd S aliEyOring 33

defi nes epressjon Located radially inward thereof. Wen nold cl osing
is perf§ @CSt HELSHepPeddi ofNGler FefNdNqhea B afor PROI oL | BPRIG1 ther ned
integrally with the cut punch 48 is dlsposed wi thin the gui de nenber 44
such t hFEHHOTEEN FAdFEN B S@nd Or &tf at IMENFALH RAFZRIRPIYHINE &9 thger is
di sposed_ rearward (leftward in FIG 3) of the flange 51 and, when
oper at edniCHISSS tHe 3| BREE SEOEETABRe HOr G VIBRHIGA | ghtaFEG- i A, FitBe 3).
A cut-punch return spring 52 is disposed between the flange 51 and the
i nt er me@iEAE YpoIrdg 46 1isc Sepd Gteshtasadging integral with the mirror-
surface disc 36. However, in actuality, the cavity ring 33
is a separate element and fixed to the mirror-surface disc 36

by use of unillustrated bolts.

The cavity ring 33 defines a depression located
radially inward therecf. When mold closing is performed, the
depression serves as the cavity C.

A flange 51 formed integrally with the cut punch 48 is
disposed within the guide member 44 such that it can advance
and retract. An unillustrated drive cylinder is disposed
rearward (leftward in FIG. 3) of the flange 51 and, when
operated, causes the flange 51 to move frontward (rightward
in FIG. 3). A cut-punch return spring 52 is disposed between
the flange 51 and the intermediate plate 40 located frontward
of the flange 51. The cut-punch return spring 52 urges the
flange 51 rearward by a predetermined biasing force.

An ejector bush, an ejector pin, a movable-side air
blow bush, and other unillustrated members are also disposed
in the mold assembly 32.

In the thus-configured disc-molding mold, when the

movable platen 1s advanced through operation of the mold



of the flange 51. The cut-punch return spring 52 urges the flange 51
rearward by a predeterm ned biasing force. An ejector bush, an ejector
pin, a novable-side air blow bush, and other unillustrated nenbers are
al so disposed in the nold assenbly . In the thus-configured

di sc-nol di ng nold, when the novable platen is advanced through operation
of the nold 14 cl anping nmechanismto thereby advance (nove rightward in
FIG 3) the nold assenbly 32, nold closing is perforned and the guide

rings 1 [ ned an r abbet t here al i,gnin he
vty FLERESES REfreRioR P) FPERPRycacliftes) Zfﬂogﬁdr%ﬂétg?aﬂpé? 36"

Oper at i t he Id cl i ng.,mech i.S caused her proceed so
as to pgrfg& cﬁ% 9¥h PRZB qbsépgmﬁﬁjgﬁﬁéh Mt ERSresin
i s charged |nto th t hrough t.h rue 26.. Th arge inis
cool ed ﬁHadSeébﬂﬁé ESpP890¥9p§ ?ugggpﬁgegylﬁeBPﬁePftBaﬁB?Es'tﬁgeﬁﬁ de
rings 18_and,38 by neans, of rabbe an annular rabbet 18a is forned on
t he gui aélgpﬁﬁgl§ 0 Cb'ﬂe“”It'df:aFe‘agoh§ Pa& rﬂ%lwlyr’?%e?u%ﬁad%et%%oi and
an annul ar bbet 38a i formed on the _gujde ring 38 to be | ocated on

t he rad?Bﬂl§ eoﬁFéPP§Fd§9the@%%?atFﬂ“oPéthFomEéglC%H@Piﬁglﬁeﬁpﬁﬂﬂﬁmthe
cavity C, a tenperature control nedium passage 55 is fornmed _in the

m rror- $8r FaLeed & FRTEHFF PRAGRFE aAUreS cbht PBFfoRBINBApadaBEangs s
formed |n the mrror-surface disc 36. A tenperature control nediumfed

from anltni9heudiekdeelanrefberabdii bieont FoLtep mesid th oolyprged into

t enperat ure control )
the cavity C through the sprue 26. The charged resin is

cooled and becomes a prototype substrate. In order to join
the guide rings 18 and 38 by means of rabbets, an annular
rabbet 18a is formed on the guide ring 18 to be located on
the radially inner side thereof, and an annular rabbet 38a is
formed on the guide ring 38 to be located on the radially
outer side thereof. In order to cool the resin within the
cavity C, a temperature control medium passage 55 is formed
in the mirror-surface disc 16, and a temperature control
medium passage 56 is formed in the mirror-surface disc 36. A
temperature control medium fed from an unillustrated
temperature controller flows through the temperature control
medium passages 55 and 56.

Subsequently, the drive cylinder is operated so as to
advance the flange 51, thereby advancing the cut punch 48.
The front end of the cut punch 48 enters the die 28, thereby
punching a hole in the prototype substrate within the cavity
C. The punched prototype substrate is further cooled and
becomes a disc substrate.

Next, the mold clamping mechanism is operated sco as to
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passages 55 and 56. Subsequently, the drive cylinder is operated

o advance the flange 51, thereby advancing the cut punch 48.

The

nd of the cut punch 48 enters the die 28, thereby punching a hole

prototype substrate within the%iavité_ C. TgetpuPcheﬂbp{ot?Lype .
s a disc substrate. xt, e no

teis further cooled and beco

g nechanismis operated so as to 15 retreat the novabl e platen,
retreating (noving leftward in FIG 3) the nold assenbly 32 for

perform_ng_nol d peni_ng. ,Throu nol d openi ng, the disc substrate is
releaseﬁegFSﬁFthg aﬁ%%?ﬂﬁﬁ? égggﬁahent€§?r? ¥ ef8EFBRUPIG  ((BOH&BENCed,

pushi ng qut e dj.sc substrate fromthe nold assenbly 32. In
ity }"atrﬁe i sFtﬂgugis)t rte B pesSemREY ddt foThRerAREMinG| meLds0

uncti,on of ngchanically_ holding the inner circunferential edge of
the stafPEP1Dg: | n TBFaveht oMBLEveRPENRBIst aiplr 99SEr ofbEpaRKEI NgSfrom

rror-surface disc 16 and drogpin of f when the disc substrate

delegsetnd roma e SPmpes he

coupdlesequenplyl, opledi agecthbe paner
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60 is attached to the nold assenbly 12 as follows: in the course
of attadBm@fivagceche thefithy Holdeinsoto the dbsd avbehbaye18romhéhienner

60 is press-fitted into the hole of the stanper 29, thereby

pr essi n§otRe assampdy 22 .agdinngthitshananineor - shue f dtec dsgbstiatandahhbe

hol di ng

t he stanper 29 in place.
taken out.

The inner holder 60 has a function of mechanically
holding the inner circumferential edge of the stamper 29. In
order to prevent the stamper 29 from separating from the
mirror-surface disc 16 and dropping off when the disc
substrate is released from the stamper 29 in the course of
mold opening, the inner holder 60 is attached to the mold
assembly 12 as follows: in the course of attachment of the
inner holder 60 to the mold assembly 12, the inner holder 60
is press-fitted into the hole of the stamper 29, thereby
pressing the stamper 29 against the mirror-surface disc 16
and thus holding the stamper 29 in place.

In this case, a press—-fit deformation region is
established at at least a portion of the outer
circumferential surface of a front end portion (left end
portion in FIG. 3) of the inner holder 60 and at a
corresponding portion of the inner circumferential surface of
the stamper 29; in the present embodiment, over the entire
outer circumferential surface of the front end portion of the
inner holder 60 and over the entire inner circumferential

surface of the stamper 29. Press fit is performed in the



In this case, a press-fit deformation region is established at at |east
a portion of the outer ~circunferential surface of a front end portion
(left end portion in FIG 3) of the inner holder 60 and at a
correspondi ng portion of the inner circunferential surface of the
stanper 29; in the present enbodinenﬂﬁ over the entire outer
circunferential surface of the front end portion of the inner holder 60
and over the entire inner circunferential surface of the stanper 29.
Press fit is erf8r¥ed in the 16, press-fit deformation region, In the
course BFeﬁ?egétf 13 éWatFﬁﬁsFegiPﬂer ¥%et?%n%9uﬁ%¢d%ﬁ BOESS §her sthnper
29; in i present enbodj nent, the stanper is subjected to stress in
excess ?aétyPéFHeﬁoﬁHFEo¥n%?ﬁahéiﬂ8F 6§de¥ot¥%rﬁﬁﬁﬁ@ersﬁﬁhpewq29heAs a
result, the stanmper 29 is plastically deformed. For such plastic
defornaPF%ﬁQHFh@mEPﬁhﬁ@Ptzgthé sbaMBEr 2Pomia PhP3echadekpastE@ssedinf or
plastic deformation; for exanple, pure nickel, whereas the inner holder
60 is fBKARES fefomea ¥eebAd PRIME i &F haviMeeigher uladdriess folan poee
ni ckel ; for exanple, stainless steel. The press-fit defornmation region
may be &sambers . at Azaeh pésatt) eddte t wbappsict i Dhs lisn phastically
circunferential direction of the stanper 29 and the inner hol der 60 and
at at tefermede position in the axial direction of the stanper 29 and
the inner holder 60. In order to plastically deformthe stanper 29, as
For such plastic deformation, the stamper 29 is formed
from a first material suited for plastic deformation; for
example, pure nickel, whereas the inner holder 60 is formed

from a second material having higher hardness than pure
nickel; for example, stainless steel.

The press-fit deformation region may be established at
each of at least two positions in the circumferential
direction of the stamper 29 and the inner holder 60 and at at
least one position in the axial direction of the stamper 29
and the inner holder 60.

In order to plastically deform the stamper 29, as
measured in the press-fit deformation regions, the outside
diameter of the inner holder 60 is rendered greater than the
inside diameter of the stamper 29. Also, as measured in the
press—-fit deformation regions, the diameter of the front end
of the inner holder 60 is rendered greater than the diameter
of the rear end (right end in FIG. 3} of the inner holder 60.
For example, in FIG. 4, at the boundary between the inner
holder 60 and the stamper 29, reference symbol Sl denotes the
inner circumferential surface of the stamper 29 before press

fit is performed. The inner circumferential surface Sl



measured in the press-fit deformation regions, the outside dianmeter of
the inner holder 60 is rendered greater than the inside dianeter of the
stanper 29. Also, as neasured in the press-fit deformation regions, the
di aneter of the front end of the in ef hol der 60 is rendered greater
than the dianmeter of the rear end (right end in FIG 3) of the inner

hol der 60. For exanple, in FIG 4, at the boundary between the inner

hol der 60 and the stanper 29, reference synbol Si denotes the inner

The i nnSr et P EinPly chii A Tae SFCAYC cBneret & oy Fhefade DT
FrontvaF0e et CUAPRERR BUGFSER, 3; punPfal” relrtarhe TiGrEverd fh Ere: 4)
Front et LERs ENBngerk BIG (#)SHF A8 S0 FABe 4 SAEnCPRAPCARREH) et or
Ci 1 cunt SRENECANSE SR Gt | nbS| FHEFCRoAEn tH0 1t I piiE sTrapt end

def ormat | on region. The outer circunferential surface S2 consists of a
pl ural i {ye5F &0Ff d8ed &k 4 Wiadihg et fareaz hsugh hehat | htshdipresesnt
enbodi nent, the outer circunferential surface S2 assunes the sane
prof i | elBEFBRECENFTEIS]L Ipi-esRefgrence peyhbehed? drhatesithe oftar
cylindrical surface ¢ and a conical surface d. The cylindrical surface c
ext endsCirFBREgaratipdmsurdacear fefdoofinter haker 9. irhtheopiceab-
surface d extends frontward fromthe front end of the surface c in an
obl i quefitindefosmank ionareioiondi afeeeputacr easeymferential surface S2
consists of a plurality of surfaces axially adjacent to each
other. In the present embodiment, the outer circumferential
surface S2 assumes the same profile before and after press
fit is performed, and consists of a cylindrical surface ¢ and
a conical surface d. The cylindrical surface c¢ extends
frontward from the rear end of the stamper 29. The conical
surface d extends frontward from the front end of the surface
¢ in an oblique manner such that its diameter increases
gradually.

The surface ¢ is rendered slightly greater in diameter
than the surface a. The diameter of the conical surface d is
rendered greater than that of the curved surface b by an
amount (for example, 30 um as measured at a maximum-diameter
portion) sufficient for press fit. Accordingly, in the
course of press fit, the inner circumferential surface S1 is
plastically deformed in the radially outward direction,
thereby assuming a profile along the outer circumferential

surface 82. As a result, the inner circumferential surface

S1 and the outer circumferential surface S2 are brought into



gradually. The surface c is rendered slightly greater in dianmeter than
the surface a. The dianmeter of the conical surface d is rendered greater
than that of the curved surface b by an armount (for exanple, 30 m as
measured at a maxi num di anet er portiq$) sufficient for press fit.
Accordingly, in the course of press k t, the inner circunferenti al
surface Si is plastically deforned in the radially outward direction,
t hereby assumng a profile along the outer circunferential surface S2.
As a resul the inner circunferentjal surface i and the outer
ci rcunf %QhFian§&FFac§ S %J%ﬂ%nﬁﬂﬂeqtﬁ?iQEF %%gﬁ?fgﬁnFaﬁt?tﬁﬁﬁﬁéby
the inner, holder 60 holds the stanper 29 in a sufficiently reliable
manner 49d P és S Tt Sthhere - 3 Ly A1HRe T randh PFBTesar FigeSaRERSTs. | n
or der tg cause the inner. hol der %0 to retreat (nmove rightward in FIG
3), an ani PPELPFLt E8eMdEgPhg SHEERERT SdSs Lodi sposed within the base
pl ate 15. The engagi ng nmechani sm includes an operation rod, which
rotatably extEndEFGont® he2udst §NGe lonerhddideE nifl dkdgrabreato (mpEe
vicinity of the outer _circunferential surface of the inner holder 60,
and an TéAgayrrg por thiidh, Ihi cdniYnibtusbratednceaagsnyt RECBABLAN 86 rod
and has a predeterm ned sem circul ar shape. By neans of rotating the
oper at i 84SP8§ect el tdhghghhg poas anlate egéage(i'hﬁwi ehJad predeeehanasa
portion of the rear end of the inner holder 60, thereby causing the
i nner héngandes ta repeeation Thedpr eddcdr matedt 3oyt | ot eids hérewathend of
t he i nner hol der

outside of the disc-molding mold to the wvicinity of the outer

circumferential surface of the inner holder 60, and an
engaging portion, which is formed at an end of the operation
rod and has a predetermined semicircular shape. By means of
rotating the operation rod, the engaging portion is engaged
with a predetermined portion of the rear end of the inner
holder 60, thereby causing the inner holder 60 to retreat.
The predetermined portion of the rear end of the inner holder
60 assumes, for engagement, a predetermined shape
corresponding to the engaging portion of the operation rod.
In this case, the distance of retreat of the inner
holder 60 1s determined such that, after press fit 1is
performed, the front end surface of the inner holder 60 and
the front end surface of the stamper 29 are present on the
same plane. In order to stop the inner holder 60 when the
front end surface of the inner holder 60 and the front end
surface of the stamper 29 coincide with each other on the
same plane, an unillustrated stopper, which serves as a stop
member, can be disposed at a predetermined position located

rearward {(rightward in FIG. 3) of the inner holder 60.



60 assunes, for engagenent, a predeterm ned shape corresponding to the
engagi ng portion of the operation rod. In this case, the distance of
retreat of the inner holder 60 is determ ned such that, after press fit
is performed, the front end surface of the inner holder 60 and the
front end surface of the stanper 29 dre present on the sane plane. In
order to stop the inner holder 60 when the front end surface of the

i nner holder 60 and the front end surface of the stanper 29 coincide

wi th each other.on the sane plape, an unillustrated stopper, which
serves as a gﬁ&&e Hgﬁbeﬁﬁqaﬁ?rbeggi§ﬁbs@ﬁe§Fe§ p?%@%@%ﬁrﬁd%@d BoEFPFon
| ocated rearward (rightmard in FIG 3) of the inner holder 60. 19 Wile
the stafBerass iH 55 e58ed thgai H¥tet nBorEor® & ut§ adBsgirsedieintihet haner
hol der 60 is inserted into the respective holes forned in the stanper 29
and t heIRPPREELVEUMIAGS dfeEMed, idndthfe steapeand df anfe tihtenikspder 60
is engaged with the engagi ng portion of the operation rod. \Wen the
engagi n§ukEeREnddHC sl opeatid ekhie t Fearnaad 198l ddre 6ovrier hetdemt €d; is
accordingly, the front end of the inner holder 60 is fitted into the
hol e of enEagstakpéh 2be @hergbRdt Beritdner ofhdhdeopedatd opr gosh-.f i Whed into
the hole of the stanper 29. Since the stanper 29 is held by the inner
hol der &bebyengagHmg orecienbdiovésnepdmiad prelss finnert herlelear i 6ksino
need to forma holding portion at the outer circunferential edge of the
front enétstatkd:i mescridongdly,6¢heAdommdi ed/, chnthassooént bdldeood i s
not fornmed on the disc substrate. Thus,
is fitted into the hole of the stamper 29, whereby the inner
holder 60 is press-fitted into the hole of the stamper 29.
Since the stamper 29 is held by the inner holder 60 by
means of the above-mentioned press fit, there arises no need
to form a holding portion at the outer circumferential edge
of the front end of the inner holder 60. Accordingly, an
associated groove is not formed on the disc substrate. Thus,
a print region on the disc substrate can be expanded. In
other words, a flat, wide region ranging from the inner
circumferential edge to the outer circumferential edge of the

disc substrate can serve as a print region.

Since the holding portion is not formed, the cavity C
is not narrowed. Accordingly, a molding material charged
into the cavity C exhibits good fluidity, thereby preventing
formation of flow lines on the surface of the disc substrate
or warpage of the disc substrate. As a result, quality of
the disc substrate can be enhanced.

Since no clearance is formed between the stamper 29 and
the inner holder 60, generation of burrs on the disc

substrate can be prevented. Since the stamper 29 does not



a print region on the disc substrate can be expanded. In other words, a
flat, wide region ranging fromthe inner circunferential edge to the
outer circunferential edge of the disc substrate can serve as a print
region. Since the holding portion is not formed, the cavity C is not
narrowed. Accordingly, a nolding mat al charged into the cavity C

exhi bits good fluidity, thereby preventing formation of flow lines on
the surface of the disc substrate or warpage of the disc substrate. As a

result, qgalii% of C%ﬁf di sc substrate_can be enhanced. Since no .

cl ear ant2%1 8+ 1+¥r #Ed ViESH §re SRanpBECsBabAan EREICRn&Nhdtherdbec
generation of burrs on the disc substrate can be prevented. Since the
st anper S9BSHEREE nGT0CORGRREI 1§, gdDEErDYerRRRang g | ARaLihYi &f releon
and the disc substrate are concentric, thereby enhancing quality of the
di sc suBsFFafBPSERaERe i nner hol der 60, since the diameter of the

coni cal surface d increases frontward, even when an external force is

i mposed on t AR sthfpeinpr twddaranplr 29idees Hwr demetsrd Pfonthee
front end of the inner holder 60. Accordingly, the stanper 29 can be
rel i abl §oReral purface dedswreasssr timmtofanche ¢vatervihen den 68tehead t he
conical surface d is formed serves as a detachnent preventive portion
for prefeREEng st Hepsathern 2004 r shappat ng Sof fthier grhaniper riterdodw| det 60.
In the present enbodinment, in the course of press fit,

come off from the front end of the inner holder 60.

Accordingly, the stamper 29 can be reliably held. 1In this
case, a portion of the inner holder 60 where the conical
surface d is formed serves as a detachment preventive portion
for preventing the stamper 29 from coming off from the inner
holder 60,

In the present embodiment, in the course of press fit,
the stamper 29 1is plastically deformed. The plastic
deformation arises when stress that 1s generated in the
stamper 29 by an externally imposed force exceeds a vyield
point, which is the 1limit of elastic deformation of the
stamper 29.

In the above-mentioned elastic deformation, when an
external force is imposed, strain corresponding to the force
is generated, and stress is internally generated. When the
external force is removed, the original shape is restored;
strain becomes zero (0); and internal stress becomes zero.
Accordingly, stress that 1is generated in a stamper as a
result of an inner holder being press-fitted into the stamper
remains unchanged.

By contrast, in the above-mentioned plastic deformation,



the stanper 29 is plastically defornmed. The plastic deformation arises
when stress that is generated in the stanper 29 by an externally inposed
force exceeds a yield point, whichis the limt of elastic defornmation
of the stanmper 29. In the above-nentjoned el astic deformation, when an
external force is inposed, strain corresponding to the force is
generated, and stress is internally generated. Wen the external force
is renoved, the original shape is restored; strain becones zero (0) ;

and TNUEhOA! 3 &S DREPMRR,ERM Qs HEEOLALNOISKASYY G5 LRl oA aeneLal ed
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attached Eo th?req¥ be press-fitted into , .
internal stress remalns zero., Accordingly, stress that is

generated in the stamper 29 as a result of the inner holder
60 being press-fitted into the stamper 29 becomes zero; i.e.,
does not remain.

As described above, in the present embodiment, once the
inner holder 60 is attached to thereby be press-fitted into
the stamper 29, stress does not remain in the stamper 29,
whereby the mounted condition of the stamper 29 can be
stabilized. As a result, quality of the disc substrate can
be enhanced.

In the case where the stamper is elastically deformed,
the stamper fails to be firmly supported by the inner holder;
as a result, the stamper may radially go off center. By
contrast, in the present embodiment, the stamper 29 1is
plastically deformed and firmly supported by the inner holder
60, so that the stamper 29 does not radially go off center.
Accordingly, the information region and the disc substrate
become concentric, thereby enhancing quality of the disc
substrate.

In formation of the stamper 29, a hole is punched in a

disc of pure nickel by use of a press. In this case, even



the stanper 29, stress does not remain in the stanper 29, whereby the
nmount ed condition of the stanper 29 can be stabilized. As a result,
quality of the disc substrate can be enhanced. In the case where the
stamper is elastically defornmed, thesstanper fails to be firnly
supported by the inner holder; as a result, the stanper may radially go
off center. By <contrast, in the present enbodi nent, the stanper 29 is
plastically deformed and firmy supported by the inner holder 60, so
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accuracy for the stamper 29. Accordingly, the stamper 29
does not radially go off center.

In the present embodiment, in press fit of the inner
holder 60 into the stamper 29, only the stamper 29 is
plastically deformed. However, the inner holder 60 may be
plastically deformed during press fit into the stamper 29
without plastic deformation of the stamper 29. In this case,
the inner holder 60 1is configured such that its surface
portion that contacts the stamper 29 and is plastically
deformed 1is removably disposed on its base ©portion.
Accordingly, when the stamper 29 cannot be smoothly press-
fitted te the inner holder 60, smooth press fit can be
achieved by replacing only the inexpensive surface portion of
the inner holder 60, without need to replace the expensive
stamper 29. Furthermore, both the stamper 29 and the inner
holder 60 may be plastically deformed for press fit.

Next, other examples of a press-fit deformation region
will be described.

FIG. 6 1is an enlarged view showing another, first

example of the press-fit deformation region in the first



pl astically deformed. However, the inner holder 60 may be plastically
deforned during press fit into the stanper 29 wthout plastic
deformati on of the stanper 29. In this case, the inner holder 60 is
configured such that its surface pogi%on that contacts the stanper 29
and is plastically deforned is renovably di sposed on its base portion.
Accordi ngly, when the stanper 29 cannot be snobothly press- fitted to the
i nner hol der 60, snpoth press fit can be achieved by replacing onIy t he
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invention; FIG 8 is an enlarged view show ng another, third exanple of
t he pre§§aFP%edé?%rﬁﬁF1oﬁr?§§|€HH|¢%ﬁﬂ¥@ﬁ§%ﬂn ERBGOPMERR dte hElpFésent
invention; FIG 9 is an enlarged view show ng_another, fourth_exanple of
t he pre§@bpﬂﬂmeaéf&ﬁnﬁm%npﬁééﬁﬁﬁ|M¥Wﬁﬂ¥ﬁqqstFE@boalmﬁna@feﬂﬁérgﬁdsent

invention, FIG 10 is an enlarged view show ng another, fifth exanple of
the pre¥4e¥it SBOWIGat iEsWiedion SonttHe fexample of the press-fit

deformation region in the first embodiment of the present
invention; FIG. 10 is an enlarged view showing another, fifth
example of the press-fit deformation region in the first
embodiment of the present invention; FIG. 11 is an enlarged
view showing another, sixth example of the press-fit
deformation region in the first embodiment of the present
invention; FIG. 12 1is an enlarged view showing another,
seventh example of the press-fit deformation region in the
first embodiment of the present invention; and FIG., 13 is an
enlarged view showing another, eighth example of the press-
fit deformation region in the first embodiment of the present
invention.

In FIGS. 6 to 13, reference numeral 16 denotes the
mirror-surface disc; reference numeral 29 denotes the
stamper; reference numeral 60 denotes the inner holder; and
reference symbol S2 denotes the outer circumferential surface
of the inner holder 60 in the press-fit deformation region.

In the first example, as shown in FIG. 6, the outer
circumferential surface 52 is a conical surface e, which

extends frontward (leftward in FIG. 6) from the rear end



enbodi nent of the present invention; FIG 11 is an enlarged view show ng
anot her, sixth exanple of the press-fit deformation region in the first
enbodi ment of the present invention; FIG 12 is an enl arged vi ew show ng
anot her, seventh exanple of the preﬁf-fit deformation region in the
first enbodi nent of the present inve 3 on; and FIG 13 is an enlarged

vi ew showi ng anot her, eighth exanple of the press- fit deformation region
in the first enbodi nent of the present invention. In FIGS. 6 to 13,

reference.n ral, 16 g, ote %Qﬁ mrror-surface disc; reference nunera
29 deno?ﬁ%gﬁﬁgengtéﬁp &%'réﬁe dG FHAHe BoP Yehdt 28 PREIARARaRBEHer ;
and referﬁnﬁggﬁynbol gﬁ denotes the outer circunferential surface of
t he i nnEP“Hol 60 F n HLRECHRES LG RE ARFDr FREHOAL L Bgi oA D 1408 haeeppdt
exanpl e, as ihomn in FIG 6, the outer, circunferential surface S2 is a
coni cal S¥8MP4iCe e2SuhFRAYN exindslG r ontartde( | eptRaEr dCLRCPRERTERtERdm t he
rear end 24 (right end in FIG 6) of the stanper 29 in an oblique manner
such t hERTERSedi Bfet &5 i rfcr skl | SULface hef secBhiichexanpradsas
shown in FIG 7, the outer circunferential surface S2 is a cylindrical
surf acefrontipeR dxcendde memn i 3% obe hetamper eR8. of Inhthet fhped 29.
In the third exanple, as shown in FIG 8, the outer circunferential
surf ace®®2mpdfsi sB8 ofhawey|imdrik@l S f &be goumkirchcéxcemfisrentoalwar d
fromthe rear end of the stanper 29; a conical surface h, which extends
frontmasgrfﬁ§ﬁ15ﬁecpn§n§t§ngf(aeﬁylindrical surface g, which extends
frontward from the rear end of the stamper 29; a conical
surface h, which extends frontward from the front end (left
end in FIG. 8} of the surface g in an oblique manner such
that its diameter increases gradually; and a cylindrical
surface i, which extends frontward from the front end of the
conical surface h. In the fourth example, as shown in FIG. 9,
the outer circumferential surface S2 consists of a
cylindrical surface j, which extends frontward from the rear
end of the stamper 29; a conical surface k, which extends
frontward from the front end of the surface j in an oblique
manner with a first angle 61 such that its diameter increases
gradually; and a conical surface m, which extends frontward
from the front end of the conical surface k in an oblique
manner with a second angle 62 (< 01} such that its diameter
increases gradually.
In the fifth example, as shown in FIG. 10, the outer
circumferential surface $2 is a curved surface n, which is
curved frontward from the rear end of the stamper 29 such

that its diameter increases gradually while its angle

increases gradually. In the sixth example, as shown in FIG.



end in FIG 8) of the surface g in an oblique manner such that its

di aneter increases gradually; and a cylindrical surface i, which extends
frontward fromthe front end of the conical surface h. In the fourth
exanple, as shown in FIG 9, the outer circunferential surface S2
consists of a cylindrical surface j? ich extends frontward fromthe
rear end of the stanper 29; a conical surface k, which extends

frontward fromthe front end of the surface j in an oblique nanner with

a first, ang Al such that its diagnmeter increases, gradually; and a
conicallgur¥§8e° %eﬁhF&ﬁcﬁ%ggﬁEQIP ntSWr R C %qmﬁf?EﬁNe%nﬁuB affe

conical surface k in an qblique manner with a second angle 02 (< 01)
such th8t VR&CRi dfefBFVenErentrary, 480mI Fhe raatnend; efhthearprBPess
shown in FIG 10, the outer <circunferential surface S2 is a curved
surfaceZf, SWAhchhps 1E6r ddameEsht WAFACRPBM BRaduaAl Yerdide ihe anakper 29
such that its diameter increases gradually while its angle increases
gr adual figcreasepegspdupléxanple, the setventhneraples agishove bot BEG.
circunferential surface S2 is a curved surface o, which is curved
front watd: f rehet heltenr ehecwiferrnsiabpaurrasud@? t sansisssdi affet er
increases gradually while its angle decreases gradually. In the seventh
exanpl ecyasndndeali supfece m, whchwxtrergds cimderwand afreur theersar
consists of a cylindrical surface p, which extends frontward fromthe
rear eaddofof h&hst aspamp@®, 28nd andurvedusveflacmrfaashi gh ivchiatur ved
frontward such that its dianmeter increases gradually
curved frontward such that its diameter increases gradually
while its angle increases gradually. In the eighth example,
as shown in FIG. 13, the outer circumferential surface 852
consists of a cylindrical surface r, which extends frontward
from the rear end of the stamper 29, and a curved surface s,
which 1is curved frontward such that its diameter increases
gradually while its angle decreases gradually.

In the first example, the conical surface e serves as a
detachment preventive portion; in the third example, the
conical surface h and the surface i cooperatively serve as a
detachment preventive portion; in the fourth example, the
conical surfaces k and m cooperatively serve as a detachment
preventive portion; in the fifth example, the curved surface
n serves as a detachment preventive portion; in the sixth
example, the curved surface o© serves as a detachment
preventive portion; in the seventh example, the curved
surface q serves as a detachment preventive portion; and in
the eighth example, the curved surface s serves as a

detachment preventive portion.

Next, a second embodiment of the present invention will



while its angle increases gradually. In the eighth exanple, as shown in
FIG 13, the outer circunferential surface S2 consists of a cylindrical
surface r, which extends frontward fromthe rear end of the stanper 29,
and a curved surface s, which is cury d frontward such that its dianeter
increases gradually while its angl e“decreases gradually. In the first
exanpl e, the conical surface e serves as a detachnent preventive
portion; in the third exanple, the conical surface h and the surface

cooperativel fve as a detachnent preventive portion; in the fourth
exanplgﬁetﬁ%gcigﬂ?gal surfaces k and m cooperatively serve as a

det achnent g&gvengive.portion; i,n the fifth ex |l e, the curved surface
n serves as et achimedt pPefANAF 55t tiGHEY i P 9 xth BEEHHTECthe
curved guiface 0 _serves, as a_detachnent grgvgntive pqétiﬁg; in the
sevent hA8kAMPRELCE he M Vbd 10s 1 f EEE G S ePRRSAABERE gl ac RNt PHFESRNL i ve
portion; and in the eighth exanple, the curved surface s serves as a
det achnERYepFL9Rnti ve portion. Next, a second enmbodi ment of the present
invention will 26 be described. FIG 14 is an enlarged view showi ng a
press-fit déPorfnti oh?r eJPERTPACE SRR lenbddARBRESST thie PFauReE,
invention. In FIG 14, reference nuneral 29 denotes the stanper, and

r ef er eneBANGRECELTES AVHKIES 18R denekepother 1nnen Hialdetase, It hehifiner

hol der 60 is formed in such a manner that its
case, the inner holder 60 is formed in such a manner that its

front end surface (left end surface in FIG. 14) projects from
the front end surface of the stamper 29 to such a slight
extent as not to narrow the cavity C (FIG. 3).

The above embodiments are described while mentioning a
disc-molding mold. However, the present invention can be
applied to a mold for molding, for example, a light guide
disc having a fine pattern formed thereon.

According to the above embodiments, the stamper 29 is
disposed in the stationary-side mold assembly 12. However,
the stamper 29 may be disposed in at least either the
stationary-side mold assembly 12 or the movable-side mold
assembly 32.

The present invention is not 1limited to the above-
described embodiments. Numeral modifications and variations
of the present invention are possible in light of the spirit
of the present invention, and they are not excluded from the

scope of the present invention.

INDUSTRIAL APPLICABILITY

The present invention can be applied to a molding



front end surface (left end surface in FIG 14) projects from the front
end surface of the stanper 29 to such a slight extent as not to narrow
the cavity C (FIG 3). The above enbodi nents are described while
mentioning a disc-nolding nold. Ho r, the present invention can be
applied to a nold for nolding, for exanple, a light guide disc having a
fine pattern fornmed thereon. According to the above enbodi nents, the
stanper 29 is disposed in the stationary-side nold assenbly 12. However,
t he st : Lk SRO i I either the stationary-side
nol d agggﬁgfﬁglggﬁrB?%giﬁgvgggg-ngétﬁgﬁgg'assenbly 32. The present
invention is not limted to the above- described enbodi ments. Nuneral
nodi fications and variations of the present invention are possible in
light of the spirit of the present invention, and they are not excluded
fromthe scope of the present invention. |NDUSTRI AL APPLI CABILITY The
present invention can be applied to a nolding 27 machine for nol ding

di sc substrates. 28 CLAIMS 1. A nold for nolding, characterized by
conprising: (a) a mrror-surface disc; (b) a stanper having a hol e
fornmed at its center, and attached to a front end surface of said
mrror-surface disc;



and (c) an inner holder for holding said stanper by neans of press fit
into said hole, wherein (d) in the course of said press fit, at |east
either said stanper or said inner holder is subjected to stress in
excess of its yield point and plastigally deformed. 2. A nold for
nol di ng according to claiml1, wherein said press fit is performed by
nmeans of plastically deformng said stanper. 3. A nold for nolding
according to claim1l, wherein after said press fit is perfornmed, a front
end surface of said inner holder %%%éMgront end surface of said stanper
are brought onto the sane plane. 4 nol d for nolding according to
claim3, further conprising a stopper nenber for stopping said inner

hol der at such a position that the front end surface of said inner

hol der quAtEslkr%g#dﬁgggiﬁépaggsggc%%&gz%haggeépg%%é%gg ght onto the

sanme pl ane. di'ng according erein said

press fit.i LI i ress-fit deformation region established at
each of(ég ?e@ggggﬁg%ggggfgoﬁéggh a 29 circunferential direction of said
st anper
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and
(c) an inner holder for holding said stamper by means of
press fit into said hole, wherein
(d} in the course of said press fit, at least either said
stamper or said inner holder is subjected to stress in excess
of its yield point and plastically deformed.
2. A mold for molding according to c¢laim 1, wherein said
press fit is performed by means of plastically deforming said
stamper.
3. A mold for molding according to claim 1, wherein after
said press fit is performed, a front end surface of said
inner holder and a front end surface of said stamper are
brought onto the same plane.
4, A mold for molding according to claim 3, further
comprising a stopper member for stopping said inner holder at
such a position that the front end surface of said inner
holder and the front end surface of said stamper are brought
onto the same plane.
5. A mold for molding according to claim 1, wherein said
press fit is performed in a press-fit deformation region

established at each of at 1least two positions in a



surfaces. 7. A nold for nolding according to claimb5, wherein as

nmeasured in said press-fit deformation regions, a dianmeter of a front
end of said inner holder is greater than a dianmeter of a rear end of
said inner holder. 8. A nold for nDIq2§g according to claim7, wherein in
said press-fit deformation regions, ‘@ detachnent preventive portion is
formed for preventing detachnent of said stanper fromsaid inner hol der.
9. Anold for nolding according to clain11 mherein the front end

S“rfaceCQ%Sﬁﬁ;grbﬂgﬁglhqéff%c918$eCt? gnlth a%@ ﬁBF?sF%EEface of said

st anper char act erize

first B%d%?senbly, (b) a second nol d assenbly di sposed in such a nanner
as to be € to advance toward and retreat fromsaid first nold

assenbl sert i, sposed in at ast_.eith sgid first or  ,second
nol d asﬁén%Iél ?ﬁ)m ﬂd %e?CHBFgéngEP &p§ﬁ6§%%g P ihseit S2dAer ei n
(e) in the COE %e ofgpress fit, at |east either said insert or said

i nner hBFAEF T4t subiedOrBR O st rRRELqNF rex s O8teFs gproyméegepbial and
pl asti cal deforned 11. A nol di ng_machine conprising a_nold for nolding
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an article_by neans of a
surfaces.

7. A mold for molding according to claim 5, wherein as
measured in said press-fit deformation regions, a diameter of
a front end of said inner holder is greater than a diameter
of a rear end of said inner holder.

8. A mold for molding according to claim 7, wherein in said
press-fit deformation regions, a detachment preventive
portion is formed for preventing detachment of said stamper
from said inner holder.

9. A mold for molding according to c¢laim 1, wherein the front
end surface of said inner holder projects from the front end
surface of said stamper.

10. A mold for molding, characterized by comprising:

(a) a first mold assembly:

(b) a second mold assembly disposed in such a manner as to be
able to advance toward and retreat from said first mold
assembly;

{(c) an insert disposed in at least either said first or
second mold assembly; and

(d} an inner holder for disposing said insert, wherein

(e) in the course of press fit, at least either said insert

or said inner holder is subjected to stress in excess of its



mold for nolding conprising a first nold assenbly, a second nold
assenbly, and a stanper provided in at |least either said first or second
nol d assenbly and having a fine pattern forned thereon, said nolding

nmet hod bei ng characterized by conprhﬁjng: (a) disposing said stanper and
an inner holder in at least either said first or second nold assenbly
such that in the course of press fit, at |east either said stanper or
said inner holder is subjected to stress in excess of its yield point

and pIa?gkﬁahgﬁégﬁfQﬁgeﬁ%agplngggnggggragbq second mol d assenbly toward

said firs assenb SO as orma cavity; (c) chargingfa nngding
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materi a Lihi ai LIy, @ ) retreating said second nold assenbly
SO as t%or%bgagpggbg E%éhﬁédlaﬁgig é. 13. A disc substrate nol ded by
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as a prhg&d 5% E%Bly, and a stamper provided in at least either said
first or second mold assembly and having a fine pattern
formed thereon, said molding method being characterized by
comprising:
(a) disposing said stamper and an inner holder in at least
either said first or second mold assembly such that in the
course of press fit, at least either said stamper or said
inner holder is subjected to stress in excess of its yield
point and plastically deformed;
(b) advancing said second mold assembly toward said first
mold assembly so as to form a cavity;
(c) charging a molding material into said cavity:
(d) transferring said fine pattern formed on said stamper
onto said molding material;
(e) cooling said molding material within said cavity; and
(f} retreating said second mold assembly so as to releasing a
molded article.
13. A disc substrate molded by means of charging a molding
material into a cavity of a mold for molding according to any
one of claims 1 to 10.
14, A disc substrate according to claim 13, wherein a wide,

depression-free region ranging from its inner circumferential
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edge to its outer circumferential edge serves as a print

region.



