SPECI FI CATI ON MOLDED PRCDUCT PRODUCTI ON DEVI CE, MOLDED PRCODUCT PRODUCTI ON
+VETHOD, AND MOLDED PRODUCT TECHNI CAL FI ELD [0001] The present invention
relates to a nol ded product production device, a nolded product production

met hod (that is, a method of producing a nol ded product), “mwmmmmmd
product. BACKGROUND ART [0002]In general, a nolded produ

devi ce, which produces a nol ded product (green conpact) by coqprs@ssion

nol di ng a powdered nol ding material, includes a nolding die defining
therein a cylindrical cavity wePEAIFRESABRAN| ower openi ngs and havi ng upper

and | ower end surfaces defining the upper and | ower openings, respectively,
a |l ower punch having a | ower punch surface which is to be inserted into the
cavity frodeEDEDweRoommﬁIERGEUCmeomDDMVmpmjeMoan@DaqunmmTpunch havi ng
an upper punch surface wh Is to be inserted intg the cavity fromthe

upper openi ng of ﬁﬁQQHﬁ%?ﬂﬂ HESHADr XBnPPEPERa e Botunent 1) .
[ 0003] Accor di ngt osuchanol dedpr oduct

TECHNICAL FIELD

[oo01] The present invention relates to a molded
product production device, a molded product production
method (that 1s, a method of producing a molded

product), and a molded product.

BACKGROUND ART

[0002] In .general, a molded product production
device, which produces a molded product . (green
compact) by compression molding a .powdered molding
material, includes a molding die defining therein a
cylindrical cavity with upper and lower openings and
having upper and lower end surfaces defining the upper
and lower openings, respectively, a lower punch having
a lower punch surface which is to be inserted into the
cavity from the lower opening of the molding die, and
an upper punch having an upper punch surface which is
to be inserted into the cavity from the upper opening

of the molding die (for example, Patent Document 1).

{0603] According to such a molded product
production device, for example, in a state that the
upper punch is located above the upper end surface of
the molding die and the lower punch surface is located
into the cavity and below the upper end surface of the
molding die, the molding material is supplied onto the

lower punch surface within the cavity, and then the
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production device, for exanple, in a state that the upper punch is |ocated
above the upper end surface of the nolding die and the | ower punch surface
is located into the cavity and bel ow t he upper end surface of the nolding
die, the nolding material . is supplied onto the | ower punch surface wthin
the cavity, and then the 1 upper punch surface is noved down so that the
nmol ding material is conpression nolded using the | ower and upper punch
surfaces. [0004] Conventionally, in such a nolded product production device,
for the pppseserohchr evarfidaer ashewsiopd odowondspgtoftt Heheromeildd neat eri al

to the | r upper rface t he like, .a rel a is

appl i ed %%?glgggh @ﬁ?tﬁﬁﬂﬁ§¢%$g%%§ u%%g?gﬁhngﬁls fé%gi %ggﬁﬁé tqginnlding
mat er i al uppexuppined sntdaldess cavity descri bed above. [0005] As described in
t he Patent Docunent 1, conventionally, in a state that the upper punch is

| ocat ed above the upper end surface of the nmolding die and the | ower punch

surface g_@o@lmgned WebAvEens ifddisim W t hint heudppes end1audf age cefudte
mol ding die, a nozzle is put between the upper punch and the | ower punch.

Ther eaf t BFORURE k@R eadevagent | 5CHppIH&l onvEPe&eh It t NBTPERET 1l upper
punch su%@g% S Ayt 1 Cask agenlyupyakt and; downwar ¢ d om t he

nozzl e. ver, in the nol ded product production device according to
t he Pat edoweoc Llamdt uppetrhepurtlraserdgerds i andpphieed idrg y antreliedesd ower and

upper punch surf.aces. Therefaor it is i ssi.bl e.t o _preven h | di ng
mat eri al 2P 8h adifer fiﬁ’é’-li " Dorrdi iy 6 Gh irgr?r)\e?:hcel rclt?rsr%egrf en%léal H“? r(aTrrl!;ce
defi ni ngpulicashtyaokst he Mptdi apedinwlding satees dual 5t gugeflestd of an
obt ai ned .nol ded product, to thereby raise a problemin that productivity
t hereof i&HvEredCaEhEN £STODH R DBESYES nore remarkable if used is a
nol di ng materi al :

[0005] As described in the Patent Document 1,
conventionally, in a state that the upper punch is
located above the upper end surface of the molding die
and the lower punch sufface is aligned with (is flush
with) the upper end surface of the molding die, a
nozzle 1is put between the upper punch and the Ilower
punch. Thereafter, the release agent is applied onto
each of the lower and upper punch surfaces by spraying

the release agent upward and downward from the nozzle.

‘[0006] | However, in the molded product production
device according to thé Patent Document 1, the release
agent 1s applied only onto the lower and .upper punch
surfaces. Therefore, it is impossible to prevent the
molding material from adhering or bonding to an inner
circumferential surface defining the cavity of the
molding die. This causes quality defects of an
obtained molded product, to thereby raise a problem in
that productivity thereof is lowered. Such a problem

becomes more remarkable if used is a molding material



havi ng a hi gh adhesive property, a nolding material having a high shrinkage
Jatiao when being conpression nolded, or the Iike. PRI OR ART DOCUMENT PATENT
DOCUMENT [ 0007] Pat ent Docunent 1: WO 2003/ 037589 QUTLI NE OF THE | NVENTI ON
[0008] It is an object of the present invention to provide a nolded product
production nmet hod and a nol ded product production device by which a nol ded
product having a high quality can be produced in excellent productivity,
and a nol ded product having a high quality. [0009]In order to achieve the
obj ect dreasvimngedaabovgh tddhesésentpiraopemttiyon anchalldsnghembbkelrdwiing

f r 1 18).. ,
eatu eshgv)intgo g @igh shrinkage ratio when being compression
molded, or the 1like.

PRIOR ART DOCUMENT

PATENT DOCUMENT
[0007] Patent Document 1: WO 2003/037589

OUTLINE OF THE INVENTION

[0008] It is an object of the present invention to.
provide a molded product production method and a
molded product production device by which a molded
product having a high gquality can be produced in
excellent productivity, and a molded product having a

high quality.

[0009] In order to achieve the object described
above, the present invention includes the following

features (1) to (18).

(1) A molded product production device adapted to
be used for producing a molded body by compression
molding a molding material, comprising:

a molding die having an inner circumferential
surface defining a cavity with upper and lower
openings, the cavity into which the molding material
is to be filled;

a lower punch provided so as to be inserted into
the cavity from the 1lower opening thereof and
vertically move, the lower punch having a lower punch

surface and a lower punch release agent holding which



(1) A nol ded product production device adapted to be used for producing a
.ol ded body by conpression nolding a nolding material, conprising:

nol di ng di e having an inner circunferential surface defining a cavity with
upper and | ower openings, the cavity into which the nolding material is to
be filled, a |l ower punch provided so as to be inserted into the
cavity fromthe | ower opening thereof and vertically nove, the | ower punch
having a | ower punch surface and a | ower punch rel ease agent hol di ng which
is portiba proviided aromilkdeveratsi @elofwetrthes 1 dsepfptheh sewéncpuaued: capabl e

of holdin rel ease agent; . upper nch provided so as to be
i nsertedsﬁﬁ?gctené’%iv' g?‘—’l#’?gmotfheh%gﬁépggﬁeﬁip ?%gr%%?n Ad vertically
nove, the uppesnpupglrharineh aproppele PWEhasutbacr; aerted inad ower

punch rel ease agent suggéy means whi ch supplies the rel ease agent to the
| oner pubBR refRELEYageffORol dity pHPRSN WRESTHEITg ERSIERL ouPsite the

cavi ty. [201q14A)1 Theopal dehpraduel BRLOJUETALN; HEVIGE osOr dblaicp the
feature %%?, mherégn ?he'lomer p c% ?@Iease agén? ﬁblding po?tion
transf er surifeaeel emiz@ agent held thereto to the inner circunferential

surface definipngth avi t S .the I h I psi the.cavity.
[0011] (3) The ?rnlldjevge%r(?dlu%ﬁﬁpF()e{}uec Slo%\ﬁ aé%\%es%\ﬁﬁsy heats aﬁl%
supplies the release agent to the lower punch release

agent holding portion when being exposed outside the

cavity.
[0010] (2) The molded product production device
according to the feature (1), wherein the lower punch

release agent holding portion transfers the release
agent held thereto to the inner circumferential
surface defining the cavity as the lower punch moves

inside the cavity.

[0011] (3) The molded product production device
according to the feature (1) or (2), wherein the lower
pﬁnch release agent supply means supplies the release
agent to the lower punch release agent holding portion
when being exposed outside the cavity from the lower

opening thereof.

[0012] (4) The molded product production device
according to any one of the features (1) to (3),
wherein the 1lower punch release agent supply means
supplies the release agent to the lower punch release
agent holding portion when being exposed outside the

cavity from the upper opening thereof.



according to the feature (1) or (2), wherein the | ower punch rel ease agent
supply neans supplies the rel ease agent to the | ower punch rel ease agent
hol di ng portion when bei ng exposed outside the cavity fromthe | ower
openi ng thereof. [0012] (4) The nol ded product production device according
to any one of the features (1) to (3), wherein the |ower punch rel ease
agent supply neans supplies the rel ease agent to the | ower punch rel ease
agent hol di ng portion when bei ng exposed outside the cavity fromthe upper
openi ng thenedf. [O0(B] (Bhe Theohdkdedpprddigdt proztiettbdbandedevecaccor di ng

to any one of the features (1) to (4), Wwergin_the |ower punch rel ease
agent suppBFPTRERS YRt Fdbs é#“?eé%q &Hgandgi?%uﬁﬁﬁch%?ﬁjegfé éﬁZ’release
agent townedetike lkower 1pwich rrirease wgends80l dyagrpostpplyexpesead out si de
the cavity. [0014](6)_The nol ded product production device according to any

one of thBClastas et (1pags (W)e WREFAFn BEIOR ol PAECHS dilty HELEASA is
filled 'Qggntthetg%\éirtd/’-ttﬂée nelRase AgeM IS pPpbLedagenthenbowengpunch

rel ease agent hol ding portion, and then the | ower punch is tenporarily
noved sopbhatican expesedngudfs ide eghencaiittie | ower punch rel ease agent
hol di ng portion, to which the rel ease agent has been applied, reaches in
the vicinity of the upper opening of the cavity. [0015](7) ‘The nol ded
product pood4dti on des) ceThecondidegd opawdune qfrddectéanurdevibe to (6),

wherein the | ower punch rel ease agent hol di ortion includes plurality
of _conca®& P titfhs Hhd/BtY cex PortFiohs E%?Eﬁﬁegn ) out&r é%RCUnference
of the | gwerddiNGhefore the molding material is filled into the

cavity, the release agent 1is applied to the 1lower
punch release agent holding portion, and then the
lower punch is temporarily moved so that an upper end
of a region of the lower punch release agent holding
portion, to which the release agent has been applied,
reaches in the vicinity of the upper opening of the

cavity.

[0015] (7) The molded product production device
according to any one of the features (1) to (6),
wherein the lower punch release agent holding portion
includes a plurality of concave portions and/or convex

portions  formed on an outer circumference of the lower

punch.
[0016] (8) The molded product production device
according to the feature (7), wherein each concave

portion 1s a groove extending along the outer
circumference of the lower punch in a horizontal

direction. .

[0017] (9) The molded product production device



[ 0016] (8) The nol ded product production device according to the feature
.(7), wherein each concave portion is a groove extending along the outer
circunference of the |lower punch in a horizontal direction. [0017](9) The
nol ded product production device according to any one of the features (1)
to (8) further conprising an upper punch rel ease agent supply nmeans havi ng
a function of applying a release agent to the upper punch. [0018](10) The
nol ded product production device according to the feature (9), wherein the
upper puachoreiease mgerdngupphy nedns thas £dametesn OL) appbyi Agit he

rel ease agent onto each of the upger and | qwer Eunch surf aces. 019] (11)
The nol d rﬁhﬁﬁuﬁoTﬁﬁaﬁ&ﬂﬂn?%éQ BETa BBt S t-62CFe FEH ur 8YP8) Yor - ( 10)
wher ei n LBa PRIV PHGCH FRIRASE-RISRL & ngrangedlsasesyeatasd he | ower

punch rel ease agent supgly means. [0020](I2) The nol ded product production
devi ce the upper punch.

[0018] (10) The molded product production device
according to the feature (9), wherein the upper punch
release agent supply means has a function of applying
the release agent onto each of the upper and lower

punch surfaces.

[0019] (11) Thé molded product production device
according to the feature (9) or (10), wherein the
upper punch release agent supply means also serves as

the lower punch release agent supply means.

[0020] (12) The molded product production device
according to any one of the features (9) to (11),
wherein the wupper punch further includes an upper
punch release agent holding portion which is provided
at an upper side of the upper punch surface and
capable of holding the release agent, and

wherein the upper punch release agent supply
means has a function of supplying the release agent to

the upper punch release agent holding portion.

[0021] (13) The molded product production device
according to any one of the features (1) to (12),
wherein an average thickness of the release agent
applied on each of the upper punch surface, the lower
punch surface and the inner circumferential surface

defining the cavity is in the range of 0.001 to 50 wum.



according to any one of the features (9) to (11), wherein the upper punch
further includes an upper punch rel ease agent holding portion which is
provi ded at an upper side of the upper punch surface and capabl e of hol ding
t he rel ease agent, and wherein the upper punch rel ease agent supply
means has a function of supplying the rel ease agent to the upper punch

rel ease agent hol ding portion. [0021] (13) The nol ded product production
devi ce according to any one of the features (1) to (12), wherein an average
t hi ckness of the rel ease agent applied on each of the upper punch surface,

t he | ower h surf a he 1N i r I rfa fini th
cavity !éop%aﬁ_he ran egzjf %%0%#%@%8 %fcg%n%gzﬁ%él?hﬁ‘ﬁgO%ngggggreg:jzgt ©
pLoduc]t |d_ancqu[jﬁe; altmprdlr?g meagpfogehfftfbetmamre(sl)( 1xct o (LB3),, vvherlei n
t he nmol di pg materi is .a_powder e ate and contains _a resin nmateri

[ 0023] (1§¥%fﬁé%Fg‘§d ‘B?gée:&gp p‘F%Bﬁaliaan 48vi? &ccBPHugr?&et‘% tssﬁgtfeeatulrg
(14), whghei _Rdteai€si 8 HRlAr alakOAPaiSes an epoxy-based resin materi al

[ 0024] (16) The nol ded product produqtlon devi ce

[0023] (15) The molded product production device

according to the feature (14), wherein the resin

material comprises an epoxy-based resin material.

[0024] (16) The molded product production device
according to the feature (14) or (15), wherein the

release agent contains a silicone-based release agent.

[0025] (17) A method of producing a molded product
using the molded product production device according
to any one of the features (1) to (16), comprising: |

a lower punch release agent supply step of
supplying the release agent to the lower punch release
agent holding portion in a state that the lower punch
release agent holding portion is exposed outside the
cavity; _ _

a release agent transfer step of transferring the
release agent held to the lower punch release agent
holding portibn to the inner circumferential surface
defining the cavity as the lower punch moves inside
the cavity;

a filling step of £filling the molding material
into the cavity; and

a molding stép of compression molding the molding
matefial filled into the cavity using the upper and

lower punches.



according to the feature (14) or (15), wherein the rel ease agent contains a
.Silicone-based rel ease agent. [0025](17) A method of producing a nol ded
product using the nol ded product production device according to any one of
the features (1) to (16), conprising: a |l ower punch rel ease agent
supply step of supplying the rel ease agent to the | ower punch rel ease agent
hol ding portion in a state that the | ower punch rel ease agent hol di ng
“portion is exposed outside the cavity; a rel ease agent transfer step
of transferring the release agent held to the | ower punch rel ease agent
hol di ng rtiqn to t (nner circunferential surfac fini.ng the cavity as
the | owe&883r§3h m)vegfﬁ3 Lsi enf%g%‘g{/ﬁ’@?éuclc prgg ?Ietélenblsslt (t): il iyng
t he nol dinBg gt epi-8luicht @id@ueaybhy;déntice accordiMgditry Shep ovle
conpression nolding the nolding material filled into the cavity using the
upper anffl &h& IRmeress (F0036 (185’ A nol ded product produced using the
nol ded product production device according to any one of the features (1)
to (16).

(16) BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 1is a sectional view showing the
entire structure of a molded product production device
according to a first embodiment of the present

invention.

FIG. 2 is a development view (sectional view) of
the molded product production device shown in FIG. 1

in a circumferential direction thereof.

FIG. 3 1is a partially enlarged sectional view
showing the molded product production device shown in

FIG. 1.

FIG. 4 1is a partially enlarged sectional view
showing the molded product production device shown in

FIG. 1, which is continued from FIG. 3.

FIG. 5 is a view for explaining an operation of

the molded product production device shown in FIG. 1.

FIG. 6 is a view for explaining the operation of
the molded product production device shown in FIG. 1,

which is continued from FIG. 5.

FIG. 7 1is a partially enlarged sectional view

showing a molded product production device according



BRI EF DESCRI PTI ON OF THE DRAW NGS [0027] FIG 1 is a sectional view show ng
the entire structure of a nolded product production device according to a
first enmbodi nent of the present invention. FIG 2 is a devel opnent

vi ew (sectional

view) of the nol ded product production device shown in FIG

1inacircunferential direction thereof. FIG 3 is a partially
enl arged sectional view showi ng the nol ded product production device shown

in FIG 1.

FIG 4 is a partially enlarged sectional view show ng

the nol ded Ar edurindrodbctiiaente\s etishopmeisel Gndenwhibeh i s conti nued

fromF G 3.

FIG 5 is a view for explaining an operation of the

nol ded product production device shown in FIG 1. FIG 6 is a view
for explaining-the oper@adiQn ﬁfaﬂth.%.lnlé'd%mﬁgéat peediehiagn deekce shown

in FIG 1, which is continued fromF

FIG 7 is a partially

enl argedSbethlrJGInaa vielhdefomrriac rolRieApEbdDt PrBdget | dACaERieg
accordlngo a third embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0028]

present

Hereinbelow, preferred embodiments of the

invention will be described based on the

accompanying drawings.

<First Embodiment:>

First, description will be made on a first

embodiment of the present invention.

[0029]

FIG. 1 1is a sectional view showing the

entire structure of a molded product production device

according to the first embodiment of the present

invention, FIG. 2 1is a development view (sectional

view)

of the molded product production device shown in

FIG. 1 in a circumferential direction thereof, FIG. 3

is a partially enlarged sectional view showing the

molded product production device shown in FIG. 1 (in

the vicinity of 120°), FIG. 4 is a partially enlarged

sectional view showing the molded product production

device shown in FIG. 1 (in the vicinity of 255°) and

each of FIGs. 5 and 6 is a view for explaining an

operation of the molded product production device

shown in FIG. 1.

[0030]

In this regard, although a material for



to a second enbodi nent of the present invention. FIG 8is a
,partially enlarged sectional view show ng a nol ded product production
device according to a third enbodi nent of the present invention. BEST MODE
FOR CARRYI NG QUT THE I NVENTI ON [0028] Her ei nbel ow, preferred enbodi ments of
the present invention will be described based on the acconpanyi ng draw ngs.
<First Enbodi nent > First, description will be nade on a first

enbodi ment of the present invention. [0029]FIG 1 is a sectional view
showi gg shalémg r seniceRdnetor a RAWRRE phodlEs ipy oAt bR devi d&
according_to_t irst odi_ment of .prese iLpventio FI 2 1s a
devel opng?{?l\(fﬁg%}{segltslegd;gl g\ﬁ e\A/)L’\ ofm{bllggl%gl de@gﬁre% l;%(r:lt prrlglducﬁ%% devi ce
shown : lneiEbGdiineinrt,a ctheunfreotdtingl dhaeetriied t heseohotFl GliBitsda

partia enl arged sectional view show ng the nol ded_product .production
devi ce sﬁ]aﬁ/ﬁeitﬁ’ FIrE Lhﬁ n e SA T nJrIE“;’;egFlffO), %?p4e]|’{§m§1%art ical |y

enl ar gedcsgpbizanaloryi ewosiawinichd hevarlided prieddes podducihepgdedice shown
in FIG 1 (in the vicinity of 255) and each of FIG. 5 and 6 is a view for
expl ai ni RYLar iddar 2 F oNasE e IHoNEEd Ofr SHAIT HF oBGES G HRVFER Sfown in

FIG 1. [0830148 this g thgakitgha @, mderindnd Oks it can be

compression molded to produce a molded body (molded

product) .
[0031] A molded body production device (molded
product production device) 1 according to this

embodiment shown in FIG. 1 is a so-called rotary type

molded body production device (tablet machine).

[0o032] As shown in FIG. 1, such a molded body
production device 1 includes a frame 2, a shaft 3
supported by the frame 2 so as to be capable of
rotating about a Z axis, and a rotary table 4 attached

to the shaft 3.

[0033] To the rotary table 4, a plurality of
molding dies 5, a plurality of upper dies 6 and a

plurality of lower.dies 7 are attached.

[0034] Further, as shown in FIG. 2, an upper die
elevating mechanism 8, a lower die elevating mechanism
9, an upper die release agent application mechanism
10, an ejection guide 11, a molding material supply
mechanism 12 and a lower die release agent application
mechanism 20 are fixedly (unrotatably) provided on the

frame 2 around the shaft 3, respectively. 1In FIG. 2,

10



seal ing sem conductor (powdered resin material) is typically used as a

.ol ding material in this enbodinent, the nolding material is not limted
thereto in the present invention. For exanple, a conposition containing
various kinds of inorganic materials or various kinds of organic materials
can be used as the nolding material, as long as it can be conpression

nol ded to produce a nol ded body (nol ded product). [0031] A nol ded body

production device (nolded product production device)l according to this
enbodi neat RABUWRLIPAR RG which acadscafBed 3t &OF AR doRfePHody ©

producti ancgevice (Lagtet, gmol ne), ;{ 003214 S0MEN Ghpteasyey 2 ol ded

body production device 1 |nclud rame 3 sup orted by the
frane 2 desaxithede sapabl eief mixahem@ abay) alé axiesﬁl]aed aasot &y tabl e

4 attached_to the shaft, 3. [0033].To the rotar ble 4 plurali.t
mol di ng GFEETSNGE pPl?lsétIJt?/J’ Jp?p'er 3fiks28 g acf?%‘ilﬁt V- Iof & Ixol\A%r dies 7
are attaghed. oA 0034dkywhher, as shown in FIG. 2, an upper die

[0035] In such a molded body production device 1,
the plurélity of molding dies 5, the plurality of
upper dies 6 and the plurality of lower dies 7 rotate
about the Z axis together with the rotary table 4.
With the rotation of the rotary table 4, the upper die
elevating mechanism 8 moves vertically each upper die
6, and the lower die elevating mechanism 9 moves

vertically each lower die 7.

[0036] On the other hand, each molding die 5 1is
selectively subjected to application of the release
agent by the wupper die release agent application
mechanism 10, application 'of the release agent by the
lower die release agent application mechanism 20 and
filling of the molding material by the molding
material supply mechanism 12, depending on a rotation

angle thereof.

[0037] At this time, each molding die 5 1is
selectively ahd sequentially subjected to the
application of the release agent by the upper die
release agent application mechanism 10 (that is, this
step 1is a release agent application step), the
application of the release agent by the Ilower die
release agent application mechanism 20 (that is, this
step is a release agent application step), the filling

of the molding material by the molding material supply

11



el evating nechanism8, a |ower die elevating nechanism 9, an upper die

.rel ease agent application nmechanism 10, an ejection guide 11, a nolding
mat eri al supply mechanism 12 and a | ower die rel ease agent application
mechani sm 20 are fixedly (unrotatably) provided on the frame 2 around the
shaft 3, respectively. In FIG 2, a position at which cans 82, 92

descri bed bel ow are provided (that is, a position where final conpression
described belowis carried out) is defined as a reference position (0), and
an angl emabbamnizm ak2 s (khae Ass shownstedd3bs | a sedhiimgrohdedriedy

duct [ t | | t f | di di t h I i t f
pper di B516 A1 (TER or BFPIG =G Gty BPLELP otk o Hibul "DRE 2o s

t oget her pukbhitdhe £o1aed HMHE vhe Wnbh dihe;y reiat 50@sqfn9t hen & olighyert abl e 4,
t he upper die elevating nmechanism 8 noves vertically each upper die 6, and

the | owefi@i & eP&®¢at Fh§ rﬂe‘é‘h‘éﬁl $hD Foveshakr tical HpicachtrowetsSdide 7.
[ 0036] On Lie ox@anﬂol%l":l A géﬂ?h ﬁ?er B4 Sebgeth el ¥ SuBectzed to

appl i catl on-of the rel ease a |e rel ease agent application
mechani smpl@edappbiiyatdlonadhetheoy eltémecagpmes@icnmemlod\ﬂeimwli éroml ease

agent ap |cat|o ani sm 0 and fill.ing of L | di ng material by the

nol di ng erl4a Iﬂ%p? rr%cr%zanl T shy E‘ov&eé ndi ng ng ottﬂ% dl ]fo}r%lgngl ‘e

t her eof.abGOSE]j:%tctt:thS tofe, teach gt tudgddi acd desd body by the
ejection guide 11 (that is, this step is a molded body

ejection step).

[0038] Hereinbelow, description will be made on
each of the components constituting such a molded body

production device 1 in detail one after another.

The shaft 3 is supported by the frame 2 through
bearings 31, 32, 33 so that it can rotate about the

vertical axis line 2.

[0039] _ To a lower end portion of such a shaft 3, a
worm wheel 34 is provided (secured). This worm wheel
34 1is engaged to a worm 35 which is rotatably driven

by a driving mechanism not shown in the drawings.

[0040] Further, to the shaft 3, the rotary table 4

is provided (secured).

The rotary table 4 includes a stage 41 to which
the plurality of molding dies 5 are fixed, an upper
die hold portion 42 holding the plurality of wupper
dies 6 so as to vertically move and a lower die hold

portion 43 holding the plurality of lower dies 7 so as
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selectively and sequentially subjected to the application of the rel ease
.agent by the upper die rel ease agent application nechanism 10 (that is,
this step is a rel ease agent application step), the application of the

rel ease agent by the lower die rel ease agent application mechani sm 20 (that

is, this step is a release agent application step), the filling of the
nol ding material by the nolding material supply nmechanism 12 (that is,
this step is a nolding material filling step), conpression nolding of the

mol di ng bt seiraliddlledmpaeo the nol ding die 5 using the upper die 6 and
the lower die 7 (that is, this step is a conpression nolding step), upward
extrusion of a nol ded body obtained by the conpression nolding fromthe
nol di ng dobe43ldue tormw®vi nglupaditi’he ddDwemali@idg anthiegectd onaafe t he
extruded nol ded body b%/la.t he ejection quide 11 (that is, this st%%gi S a

mol ded bBEPVEEQ i 6R stRp) .SFa938])4Her EOnbBFow;© dB&HT ptigPYd T | made on

each of Lhgqeonponents canstiddit idgrsdehon M ded, pody production device 1
in detail one after another. The shaft 3 is supported by the frame 2

t hrough bearings 31, 32, 33 so that it can rotate about the vertical axis

line Z. [0039] a.| ML Qf; syebsacshafd 3@ Wprouwheel 34 is
provi ded (secu:%rg?i Pl%h\é?{sll\/\o mggh[éngﬁréé%qs engsgaaeg to a ?/\or%?%IMi chis
rot at abl godrikeh byistdniceisngtheckednicam tot sShewmakxhst helideavd ngge

[0040) Further, {9 LheShalhed 1NSaEOLY LA Gichdongr Qficdeds (sgaured).
provided at positions each having the same
semidiameter from the axis_line Z), and are provided
in regular intervals along a circumferential direction

about the axis line Z.

[0042] Each molding die 5 has a cavity 51 with

upper and lower openings therein.

In this embodiment, the cavity 51 1is of a
cylindrical shape extending along a vertical
direction. Namely, a horizontal section of the cavity
51 is of a circular shape, and a horizontal section
area of the cavity 51 1is constant in almost all
regions of the vertical direction. In this regard,
since a horizontal section shape of the cavity 51 is
set based on a shape of a desired molded body or the
like, it is not limited to the circular shape, but may
be an elliptical shape, a polygonal shape and the
like. Further, the horizontal section area of the
cavity 51 may have a local portion which is expanded

or condensed.

[0043] Into such a cavity 51, the molding material
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The rotary table 4 includes a stage 41 to which the plurality of nolding
.dies.5 are fixed, an upper die hold portion 42 holding the plurality of
upper dies 6 so as to vertically nove and a | ower die hold portion 43

hol ding the plurality of lower dies 7 so as to vertically nove. [0041] The
plurality of nolding dies 5 are provided to the stage 41 so as to pass

t hrough the stage 41 in a vertical direction thereof. The plurality
of nolding dies 5 are al so provided so that distances therefromto the axis
line Z aie ezepbliedeachidillesy) (bwatthe, nabdipidimgtarésdls aupPprovi ded at
positions e%ch.h%yi the sane sem dianeter fromthe axis line Z), and are
providedm?ﬁ 5@ﬁ1ar I htervals along a circunferential direction about the
axis line Z. [0042]Each nolding die 5 has a cavity 51 with upper and | ower
openi ngs t herei n. In_this enbodinent, the cavit 1 i.s_of

cyl i ndri ¢8P%&Hape ek?%%dﬂﬁﬁléFBHQ Ea%&ﬁ%4;ﬂ %H9Q£¥idﬂgc IR &%

hori zont ah3ecldPNao0fstpgloavihye b 15 @favaird r aul @snehare, pairdian
hori zontal section area of the cavity 51 is constant in alnost all regions
of the veRli de® uhisdtibhe mekdingrdgdarialndé aSHBPL266t af TSBcE on shape

of the cg¥§b%g?%rgé_§ﬁgwgaggﬁtQQEqi§%@9ﬁggf a desired nol ded body or the

like, it Imted to the circular Shape, but nay be an elliptical
shape, a pol ygonal shape and the like. Further, the horizontal section area

o oo, CRolbaST rehare Bukgedl Bariony 401 ch s rgarged o ccondensed
position having the same semidiameter from the axis
line Z as that of the molding dies 5 and at a
predetermined position along the circumferential
direction about the axis line Z. Further, the supply
unit 122 is capable of sliding with respect to an

upper surface of the stage 41 of the rotary table 4.
[0046] The concave portion 121 opens downward.

In such a molding material supply mechanism 12,
when the cavity 51 moves below the concave portion
121, the molding material supplied in the concave
poftion 121 drops toward the cavity 51 to be filled

thereinto.

[0047] The molding material is not 1limited to a
specific kind as long as it can be compression molded
to thereby obtain a molded body. In the case where,
for example, a tablet to be used for sealing
semiconductor is produced, a molding material (resin-
composition) containing a curable resin and a curing

agent is used.

14



Is supplied (filled) by the nolding material supply mechanism 12. [0044] The
.mol ding material supply nechanism 12 includes a supply unit 122 having a
concave portion 121 to which the nolding material is supplied froma hopper
not shown in the drawi ngs. [0045] This supply unit 122 is provided at a
position having the sanme sem dianeter fromthe axis line Z as that of the
nol ding dies 5 and at a predeterm ned position along the circunferenti al
direction about the axis |line Z Further, the supply unit 122 is capabl e of
sliding WOK8lespectExamphegppef sthtaceuvsbikge segde 4ingfludes ré@t ary

bl e 4. T ' ' 1 d . h
ol i ng RRLGES SUBel yDRERan ShrTo™ WASel hetRavEry St mo98¥oRatow t he

concave pestingn &2ksdlhe noialiaxg ned¢einal osupdpl $edennlt ha coogaveamortion

121 drops toward the cavity 51 to be filled thereinto. [0047] The nol din
roterl P PeE T G I PReBal Tor P otr e R A RSl BRE e F Rt cagi on

nol ded t gnt héb@k%(r obkaiim asiRiled Pody. nbvdie: cegpeWepBxyf Okc@Xaml e, a
tablet to be used for sealing sem conductor is produced, a nolding materi al
(resin cédfp@siti oPhgtnt ai MAGA2EUCAF® r €A %nd B4R ng §§688C4 s used.

novolac-type epoxy <resin), a Dbisphenol-type epoxy
resin (e.g., bisphenol A-type epoxy resin, bisphenol
F-type epoxy resin), a hydroquinone-type epoxy resin,

a biphenyl-type epoxy resin, a stilbene-type epoxy
resin, a triphenol methane-type epoxy resin, an alkyl-
‘modified triphenol methane-type epoxy resin, a
triazine ring-containing epoxy resin, a
dicyclopentadiene-modified phenol-type epoxy resin, a
naphthol-type epoxy resin, a naphthalene-type epoxy
resin or an aralkyl-type epoxy resin (e.g., phenylene
chemical structure and/or biphenylene chemical
structure-containing phenol aralkyl-type epoxy resin,
phenylene chemical structure and/or biphenylene
chemical structure-containing naphthol aralkyl-type
epoxy resin); a triazine ring-containing resin such as
urea Yresin or a melamine resin; ‘an unsaturated-
polyester resin; a bismaleimide resin; a polyurethane
resin; a diallyl phthalate resin; a silicone resin; a
benzoxazine ring-containing resin; a cyanate ester

resin; and the like.
One of them can be used alone or two or more of
them can be used in combination. Among them, it is

preferable to use the epoxy resin.

[0049] Further, in the case where the molding
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[ 0048] Exanpl es of the curable resin include: a novol ac-type phenol resin
.such as phenol novol ac resin, cresol novolac resin or bisphenol A novol ac
resin; a phenol resin such as resol-type phenol resin; an epoxy resin such
as a novol ac-type epoxy resin (e.g., phenol novol ac-type epoxy resin,

cresol novol ac-type epoxy resin), a bisphenol-type epoxy resin (e.g.,

bi sphenol A-type epoxy resin, bisphenol F-type epoxy resin), a

hydr oqui none-type epoxy resin, a biphenyl-type epoxy resin, a stilbene-type
epoxy respterdali phernd aetdrametg@e sdpuxgy, resigrean adapanbdickired

tri phenol nethane-type epoxy, yesin ripazine ring-containing epaoxy resin,
n d ey B e b e bR g 0e bR F el R e T R v enony
resin, agBapthéahfEidéIPSHRPHXY It théfmarkedr al Kyl tHypeL0Xyhees N (€. 4.,
phenyl ene_chem cal structure and/or biphenyl ene chem cal
st ruct ur EREonPALALRY pRER&T L al KA - OfpetBBoxpOorEsited pRémASne t&¥eni cal
struct ur g gad/0re bi phepyhene ahem gah =) it LERI eNtalfp &8s PARAT kol
aral kyl -type epoxy resin); a triazine ring-containing resin such as urea
resin or thenemadidiang egiat enhalinsapntatiod paltyestrgxy ebaaeda besnal ei mi de
resing anRlyUral hapgr &l las Aqdintl Lok s Rt hal abg tesip: a8 | Lgong resin; a
benzoxazine ring-containing resin; a cyanate ester resin, and the like.
One of thepecampuechisedrdlaaree €211 we dowayr epohchhemrdfaTde7d3edndn

ol bt SRR Lo ek ST G e B D rer o
state, asgreelctonpaGiccisede wdiawned usidgetbeenol dod Qedyngor educt i on
device 1 as the npolded body. Furthernore, in the case where the nol ding

mat er i al PF§s6Mt henpeRgdrsd sRafech e powger toebefffided hBST&#ATOwW
softeningahe@gﬂfgﬁgfkgglghgﬂﬂggﬁg@dUateriaI contains an epoxy-based resin

material, the nolding mateéerial 1s easy to bond to an upper punch surface
621, a |ower punch surface 721 and an inner circunferential surface

defi ni ng avity 51 ch descri bed hel ow._Thereforeg, using.the
pr esent ﬂh@gﬁﬁion iﬁgguc a 8§§ T ths" ffé%%%mPﬁgFed?g-t an Sgrgéﬁ%rkably

exhi bi t edge@050henudee ahheimbasdrypxanpliesnof afeneursaghagent amcl ude an
am ne-type .curing agent suych aé an al i phatic_ pol yam ne (e.qg. di%thylene
trian ne2¢ BETAL T rPeLHFeRE t ?rﬁnin@ﬂ?ﬁﬁ%@,nﬁeFéﬁﬁﬂﬂ%ﬁe(Hﬁg@ine
(MXDA) ), tan RRMBdAE Peky¥adied e reTd)am ngedhpRaRMle i@t hanemGBM ,

m phenyl ene di am ne (MPDA), diam no dyphené¥ sul foné (DDS)), dicyandi am de
(DI CY) orfMXDdollyarimeatomaduitd RORYaMANSg O gdini c dd@mink hgdphengd: a .
phenol -t i ng t (gucl Aaent hayi heng} ydr : up) such
as a nové%gg%#§%e Sﬁ%ﬁgr r@s?%ﬂﬁl a ﬁ%engghggﬁeher@hg%Agtidagé ﬁ%&?de-type
curing adephesuch asubionéi phRDSE )gci diiantymdiaeiflel qubd Caoi d canhydr i de)
(e.g., hexahydr.o phthalic anhydride (HHPA),. nethyl tetrahydro phtihalic acid
byt | ABSEMARSS, o SRTEEOHE | ¢ aCPRCARRART do (S7GAN1S el PRI gi ¢
anhydri daihiMyaz py& prel IphéBoacicgpd anhydhigdes dEMDA) c ez phgReite

- tetracarboxylic acid dianhydride (BTDA)); a polyamide resin and a
po|ysu|fp§glﬂgﬁppenollc hydroxyl group) such” as a novolac-type

phenol resin or a phenol polymer; an acid anhydride-

type curing agent such as an aliphatic acid anhydride

(liguid acid anhydride) (é.g., hexahydro - phthalic
anhydride (HHPA), methyl tetrahydro phthalic acid
anhydride (MTHPA)) or an aromatic acid anhydride
(e.g., trimellitic acid anhydride (TMA), pyromellitic
acid dianhydride (PMDA), bénzophenone tetracarboxylic
acid dianhydride (BTDA)); a polyamide resin and a

polysulfide resin.
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One of them can be used alone or two or nore of them can be used in

.conbi nation. Especially, in the case where the epoxy resin is used as the
curable resin, it is preferable to use the phenol-type curing agent (curing
agent havi ng phenolic hydroxyl group). [0051]In this regard, it is to be
noted that the nolding material of the tablet to be used for sealing

sem conductor may contain a resin other than the above curable resin and/or
an inorganic filler, or may contain various kinds of additive agents such
as an accelerator, a coupling agent, a coloring agent, a flane retardant, a
| ow stress agent and an antioxi dant. [0052] Above such a stage 41 to which
the mluSJgtﬁFnenpﬁmuﬁp@iegn5hﬂeU§G@ﬂ&kpn@h@nuﬁK@ 8ire MTY Pértion 42
is provided. [0053]To the.upper _die.hald porti - | ur.al i of upper
dies 6 arBPr fAtle esdu%gdtdlbecgggégﬁg:689Ver$¥%§$?§égg¥?n§%? the Thgp
pluralityast upperedi eReb @pexpr oxvedad sasasusedcoasespbad torahéeplurality
of nolding dies 5 described above. Each upper die 6 is inserted.into the
cavity 5YEEENYhe ol FedPicR FaPhEI dihgiafe tg"ef BRERRE IpEsT SPEAPYg

thereof . £0Q%4]Nal®l Yy L58nk! Wedlidy SheHBREl diRSréxPLlegroup) .

[0051] ~ In this regard, it is to be noted that the
molding material of the tablet to be used for sealing
semiconductor may contain a resin other than the above
curable resin and/or an inorganic filler, or may
contain various kinds of additive agents such as an

accelerator, a coupling agent, a coloring agent, a

flame retardant, a low stress agent and an
antioxidant.
[0052] Above such a stage 41 to which the

plurality of molding dies 5 are secured, the upper die

hold portion 42 is provided.

[0053] To the upper die hold portion 42, the
plurality of upper dies 6 are provided so as to be

capable of vertically moving.

The plurality of upper dies 6 are provided so as
to correspond to ‘the plurality of molding dies 5
described above. Each upper die 6 1is inserted into
the cavity 51 of the corresponding molding die 5 from

the upper opening thereof.

" [0054] Namely, the plurality of upper dies 6 are

provided at the same distances as the distances from
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provi ded at the sane distances as the distances from the above nentioned
.molding dies 5 to the axis line Z so that the distances thereof are equal
to each other (that is, the upper dies 6 are provided at positions each
having the sane semidiameter fromthe axis line Z), and are provided at
positions having the same pitches as the above mentioned pitches of the
plurality of molding dies 5 in regular intervals along the circunferenti al
direction about the axis line Z. [0055]As shown in FIG 2, each upper die 6
i ncl udes tére upipevedimemei ondddyncdiiang ahegpperepuntle it edet ozt he

er die i.n_pbo 61,, [ 0056] The upper die main body 61 is provided so as
Lo be caﬁ’z?nnﬁéh%g %ﬂti%’ah?ng iSditrféjggF?ﬁ PESHeREUES tHRe ePBEr AdieMol d
portion 4Zhat is, Th&@ L@WRIr PQLELONs Ohrkh& HPPhedi & e Hedy, A1, the
upper punch 62 is fitted. [0057] The upper punch 62 has an upper punch

surface 62FiatNavisfertlhd SaRe espmisdanGer 3)fromhi shepperipuidmsurface
621 can yarlleald v Jpave janfl d fe 4 NS §b4 ML RohIe HALFRPORYINT Kl tY 51
fromthe upper opening ther eof
pitches as the above mentioned ©pitches of the
plurality of molding dies 5 in regular intervals along

the circumferential direction about the axis line Z.

[0055] As shown in FIG. 2, each wupper die &6
includes an upper die main body 61 and an upper punch

62 fitted to the upper die main body 61.

[0056] The upper die main body 61 is provided so
as to be capable of vertically sliding with respect to

the upper die hold portion 42.

To a lower portion of the upper die main body 61,

the upper punch 62 is fitted.

[0057] The wupper punch 62 has an upper punch
surface 621 at a lower end thereof (see FIG. 3). This
upper punch surface 621 can vertically move -and is
inserted into the - corresponding cavity 51 from the

upper opening thereof.

[0058] The lower die hold portion 43 is provided
so as to face the upper die hold portion 42, by which
the plurality of upper dies 6 are held, through the
stage 41. Namely, below the stage 41, the lower die
hold portion 43 is provided.
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[ 0058] The | ower die hold portion 43 is provided so as to face the upper die
.hol d, portion 42, by which the plurality of upper dies 6 are held, through
the stage 41. Nanely, below the stage 41, the |ower die hold portion 43 is:
provided. [0059]To the |ower die hold portion 43, the plurality of |ower
dies 7 are provided so as to be capable of vertically noving. ' The
plurality of lower dies 7 are provided so as to correspond to the plurality
of nolding dies 5 described above. Each lower die 7 is inserted into the

- cavity 510855%lhe corTespohei ndoweddi ngidi ehblfd ompdhei bawer 3gpenitg

th f._[0Q60Q]. I he plurality_of lower dies 7 are provided at the
saﬁlreegi SP&H&@?Q@%W& d#?ﬁ”&pﬁceglﬁsokt R Qb BFE R T 0ifY R8I diAg R es 5 to

t he axisc@gxbjésﬁmtha&tﬁ@aymft@@@gﬁgthereof are equal_to each ot her (that
is, the lower dies 7 are provided at positions each having the sane

senm di aneter fromthe axis line Z), and are provided at positions having

the sanme pitch as,qt e {l ds;pitches | | Lty of nolding
dies 5in regu?gs ?ﬁ#&%@a gyafgﬁg“?ﬁgfcégghnpgr%ﬁ%igﬁ%aﬁf%% igh aE%ut t he
axi s |ing&oZ cpouEdpendhotwn i hhEl Gol2radacty | ower mdoedInigncldides & | ower

die mai naRady e FndiRJ OWer e 73,5 Ted tg e Lower, dig main, body 71.
the cavity 51 of the corresponding molding die 5 from

the lower opening thereof.

[0060] Namely, the plurality of lower dies 7 are
provided at the same distances as the distances from
the above mentioned molding dies 5 to the axis line 2
so that the distances thereof are equal to each other
(that is, the lower dies 7 are provided at positions
each having the same semidiameter from the axis line
Z), and are provided at positions having the same
pitches as the above mentioned pitches of the
plurality of molding dies 5 in regular intervéls along

the circumferential direction about the axis line Z.

[0061] As- shown in FIG. 2, each lower die 7
includes a lower die main body 71 and a lower punch 72

fitted to the lower die main body 71.

[0062] The 1lower die main body 71 is of a
cylindrical shape and is provided so as to be capable
of vertically sliding with respect to the lower die

hold portion 43.

[0063] To an upper portion of the lower die main

body 71, the lower punch 72 is fitted.
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[ 0062] The | ower die main body 71 is of a cylindrical shape and is provided
.S0 as to be capable of vertically sliding wth respect to the |ower die
hol d portion 43. [0063] To an upper portion of the |ower die main body 71,
the | ower punch 72 is fitted. The | ower punch 72 has a | ower
punch surface 721 at an upper end thereof and a | ower punch rel ease agent
hol ding portion 722 formed on a side surface of the |lower die main body 71
(see FIG 3). [0064] This |l ower punch surface 721 can vertically nove and is
i nserted into the corresponding cavity 51 fromthe | ower opening thereof.

0065] The | h I t hol di ortion 722 is_provided at a .
I[ower] Si Se g}mﬁﬁgu g‘?/%?rlepﬁﬁiﬁhg a](‘,%g7f‘|1n]?‘?‘?%%¥ IPémcg’n PERCE de orti on

of the | awer adi eupper bedy 7&hea@d>fcaaalfd ea0f 1BQkeH nguhke rekaasgagent L.
agent holding portion 722 formed on a side surface of

the lower die main body 71 (see FIG. 3).

[0064] This lower punch surface 721 can vertically
move and is inserted into the corresponding cavity 51

from the lower opening thereof.

[0065] - The 1lower punch release agent holding
portion 722 is provided at a lower side of the lower
punch surface 721 (that is, an upper side portion of
the lower die main body 71) and capable of holding the

release agent L.

[0066] Such a lower punch release agent holding
portion 722 is constructed from a plurality of concave
portions 723 and a plurality of convex portions 724.
This lower punch release agent holding portion 722
transfers the release agent L held thereto to the
inner circumferential surface defining the cavity 51
as the lower punch 72 moves inside the cavity 51 (in

this embodiment, upward).

This makes it possible to apply the release agent
L to the inner circumferential surface defining the
cavity 51. Therefore, it 1is possible to prevent the
molding material from adhering or bonding to the inner
circumferential surface defining the cavity 51. As a
result, the obtained molded body M can have a high
quality.
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[ 0066] Such a | ower punch rel ease agent hol ding portion 722 is constructed
.froma plurality of concave portions 723 and a plurality of convex portions
724. This lower punch rel ease agent hol ding portion 722 transfers the

rel ease agent L held thereto to the inner circunferential surface defining
the cavity 51 as the | ower punch 72 noves inside the cavity 51 (in this
enbodi nent, upward). This nmakes it possible to apply the rel ease
agent L to the inner circunferential surface defining the cavity 51
Therefore, it is possible to prevent the nol ding material from adhering or

bondi ng t.Qq .t inner_cirg nferen urface defining the cavity 51. As a
resul t, [ﬁg t ai ned ﬂnlﬁﬁastEV ﬁa&ﬂ?qﬁnua%ﬁ?ﬁpﬂFﬁgﬁﬁvﬁy POEGGEA I n this
enbodi ment; eacha cgReavwe ROkt s A% 3ai1$o 0AR0¥E t&%t endi-Agnakergan outer
circunference of .the |ower punch 72 in orizontal direction. On the other

hand, eafk coRGed Pti%iBHIFM T3 d4rid met%et@éé?ﬁQW%onc&m
borti ons ¢ 723 aAt Xt encidg aé@@ﬂ[ Ogggfg&er S erenee Qf Lhe Jguer punch
ir

72 in the horizontal ection trth a cross sectidhn shape of
each conpam@qﬁﬂdw(MbéﬁﬁbégrOOWEe |scghcaveectpnghecshape72311ﬂmmdregard

t t tnat t t h f h t 723
s not | P CRR T A D oy HESH! G TS T ARGEPAF cor CSomIts 1 AP Shape

whose w gumarmarrowsnf tam mmpmnmlsddeemia:szt tomside or the |ike.
[ 0069] Such a | ower punch rel ease agent hol ding portion 722 including the
plurality of concave portions 723 and the plurality of convex portions 724

formed onodisa)l ower pusehef2 can hotdsshestekaase agenpel beoacdigss of
being a relatively sinple structure. Further, such a |ower punch rel ease

agent hoF@PSGVForPPER1PI2 T2H éQWQQWﬁMIyStKHhs&eK@QNﬂﬁgkﬁea@eﬁagent L
hel d thergto.}0 theeggyg C|rcugfereg;|gl SHEE%%? g%aknlgghthg caV|ty 51 at

the time of nee fi'cal’ Y, When i t I'nser nt o e caV|ty 51).
section shape of each «concave portion 723 1is not

limited thereto, but may be of a triangular or
semicircle shape whose width narrows from an opening

side to a bottom side or the like.

[0069] Such a lower punch release agent holding
portion 722 including the plurality of concave
portions 723 and the plurality of convex portions 724
formed on the lower punch 72 can hold the release
agent L regardless of being a relatively simple
structure. Further, such a lower punch release agent
holding portion 722 <can efficiently transfers the
release agent L held thereto to the inner
circumferential surface defining the cavity 51 at the
time of need (specifically, when it is inserted into

the cavity 51).
[0070] Each upper die 6 can be vertically moved by

the upper die elevating mechanism 8. Further, each

lower die 7 can be vertically moved by the lower die
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[ 0070] Each upper die 6 can be vertically noved by the upper die elevating
.mechani sm 8. Further, each lower die 7 can be vertically noved by the |ower
die elevating mechanism9. [0071] The upper die elevating nmechanism 8
includes a guide rail 81 and cans 82, 83. The guide rail 81 is _
provided around the shaft 3 along the circunferential direction. [0072]This
guide rail 81 is configured so as to be engaged to an upper end portion of
each upper die 6 described above and change a vertical position of this
engagenertlepoating meeheofish ong the circunferential direction. Therefore
with the rotation of the rotary table 4, the guide rail 81 noves vertically
each upper die 6.

[0071] The upper die elevating mechanism 8

includes a guide rail 81 and cams 82, 83.

The guide rail 81 is provided around the shaft 3

along the circumferential direction.

[0072] This guide rail 81 is configured so as to
be engaged to an upper end portion of each upper die 6
described above and change a vertical position of this
engagement portion thereof along the circumferential
direction. Therefore, with the rotation of the rotary
table 4, the guide rail 81 moves vertically each upper

die 6.

[0073] Each of the cams 82, 83 is provided at an
end portion or a predetermined halfway portion of the

guide rail 81.

[0074] Each of these cams 82, 83 has a function of

pushing the upper die 6 downward.

The lower die elevating mechanism 9 includes a

guide rail 91 and cams 92, 93, 94.

[0075] The guide rail 91 is provided around the

shaft 3 along the circumferential direction.
This guide rail 91 is configured so as to be

engaged to a lower end portion of each lower die 7

described above and change a vertical position of this
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[ 0073] Each of the cans 82, 83 is provided at an end portion or a
.predeterm ned hal fway portion of the guide rail 81. [0074] Each of these
canms 82, 83 has a function of pushing the upper die 6 downward. The
| ower die elevating nmechanism9 includes a guide rail 91 and cans 92, 93,
94. [0075] The guide rail 91 is provided around the shaft 3 along the
circunferential direction. This guide rail 91 is configured so as to
be engaged to a | ower end portion of each |ower die 7 described above and
change aemgtalgiemaetntposg'dﬁtohonf tthe seo Engaljenenttpor tdimcwheeeehtdladng t he

nf t di Ther ef ith the rotati f the rat tabl e
% The GIRAS AT o1 FBUEETVaR B T) Bhon TOGRF CaheoF the' 2ocaByY (7

table 4, the guide rail 91 moves vertically each lower

die 7.

[0076] Each of the cams 92, 93, 94 1is provided at
an end portion or a predetermined halfway portion of

the guide rail 91.

[0077] Each of these cams 92, 93, 94 has a
function of puéhing the lower die 7 upward.
Especially, the cam 92 is provided so as to correspond
to (face) the above mentioned cam 82 (through the
rotary table 4). Further, the cam 93 is provided so
as to correspond to (face) the above mentioned cam 83

(through the rotary table 4).

[0078] In this way, the cam 82 and the cam 92 are
paired. Further, the cam 83 and the cam 93 are
paired.

[0079] As described below, the cams 83, 93 apply
pressure for preliminarily compression molding
(preliminarily compressing) the molding material

filled into the cavity 51 of the molding die 5 to the
upper die 6 (upper punch 62) and the lower die 7

(lower punch 72). Further, the cams 82, 92 apply
pressure for finally cbmpression molding (finally
compressing) the molding material filled into the

cavity 51 of the molding die 5 ‘to the upper die 6
(upper punch 62) and the lower die 7 (lower punch 72)

after the above preliminary compression.
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[ 0076] Each of the cans 92, 93, 94 is provided at an end portion or a
.predeterm ned hal fway portion of the guide rail 91. [0077] Each of these
cams 92,93, 94 has a function of pushing the |ower die 7 upward.
Especially, the cam92 is provided so as to correspond to (face) the above
menti oned cam 82 (through the rotary table 4). Further, the cam93 is
provided so as to correspond to (face) the above nentioned cam 83 (through
the rotary table 4). [0078]In this way, the cam 82 and the cam 92 are

pai red. Further, the cam 83 and the cam 93 are paired. [0079] As descri bed

bel ow, t 83, 93 Ly pressureforprelinnarilyconpressio | di ng
(prelini :@HW corrprégggﬁgfxt h& %ol G~y ﬁﬁt e‘?PBElﬁSI | BESSRY ¢ heé Tavity 51
of the nmekdimgiche Sthe theldRper vbe@y6 bBRREMdHINGH, 623 oapdelha dover die
7 (lower punch 72). Further, the canms 82, 92 applélpressure for finally
conpr essMOA I P ¥FHAaI | YrBonpRrEISYngP Ut héOnpltdieng lietasi i 11€i1Ted into

t he cavig15§gfﬁp&g@hnqbq1ng die 5 to the upper die 6 (upper punch 62) and
the lower die 7 (lower punch 72) after the above prelim nary conpression.

[0081] The ejection guide 11 1is provided on the
stage 41 of the rotary table 4 at a latter region with
respect to the cam 94 (that is, the right side in FIG.
2).

[0082] This ejection guide 11 is fixedly provided
with respect to the frame 2 so that it shoves the
molded body M extruded from the molding die 5 due to
the pressure of the cam 94 toward a predetermined area

outside the rotary table 4.

[0083] A nozzle 101 of the upper die release agent
application mechanism 10 is provided at a latter
region with respect to the ejection guide 11 (that is,

the right side in FIG. 2).

[0084] Here, description will be made on the upper
die release agent application mechanism 10 in detail

based on FIG. 3.

This upper die release agent application
mechanism 10 can inject the release agent L toward the
above mentioned upper punch surface 621 and inject the

release agent L toward the lower punéh surface 721.

[0085] Especially,'.this upper. die release agent
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[ 0080] Further, the cam 94 applies pressure for extruding the nol ded body
,obt aj ned by conpression nolding outside the cavity 51 to the |lower die 7
(I ower punch 72). [0081] The ejection guide 11 is provided on the stage 41
of the rotary table 4 at a latter region with respect to the cam 94 (that
Is, the right side in FIG 2) . [0082] This ejection guide 11 is fixedly
provided with respect to the frame 2 so that it shoves the nol ded body M
extruded fromthe nolding die 5 due to the pressure of the cam94 toward a
pr edet er gppad cartebowut siedthdheshot aryppeabl e phndW083 A duze | ea@htof the
upper die release agegt ﬁ@plication chanism 10 is provided at a latter

t

regi on WPHRPls pBERTE BPENMiTH I LiCRBRarI e FPgRED de in
FIG 2).o[f0084]dHerngppdesChuplchon sMtfabe mede on e UPHPREr punch

surface 721 and the inner circumferential surface
defining the cavity 51 before the molding material is

filled into the cavity 51 as described below.

[0086] Specifically, the upper die release agent
application mechanism 10 is configured so as to apply
the release agent L onto the upper punch surface 621
by injecting the release agent L toward the upper
punch surface 621 in a state that the upper punch 62
is located above an upper end surface of the molding
die 5 defining the upper opening of the cavity 51, and
apply the release agent L onto each of the lower punch
surface 721 and the inner circumferential surface
exposing above the lower punch surface 721 by
injecting the release agent L toward the lower punch
surface 721 in a state that the lower punch surface
721 is located into the cavity 51 and below the upper

end surface of the molding die 5.

[0087] In this embodiment, the injection of the
release agent L toward the upper punch surface 621 and
the injection of the release agent L toward the lower

punch surface 721 are carried out at the same time.

[0088] This makes it possible to apply the release
agent L to each of the upper punch surface 621, the
lower punch surface 721 .and the inner circumferential
surface defining the cavity 51 before the molding

material 1is compression molded. Therefore, it 1is

25



di e rel ease agent application nechanism 10 in detail based on FIG 3.

. Thi s, upper die rel ease agent application nmechanism 10 can inject the

rel ease agent L toward the above nentioned upper punch surface 621 and
inject the release agent L toward the | ower punch surface 721.

[ 0085] Especially, this upper die release agent application mechani sm
(upper punch rel ease agent supply neans) 10 applies the release agent L to
each of the upper punch surface 621, the | ower punch surface 721 and the

i nner ci powHidrlemt tal pserfeace deéi moigiine wavetyadl thedor adhlke ird di ng

material is.filled ipnto the cayi 51 as descri bed bel ow.

[ 0086] Sp&&i FTKITYI EﬁeqﬁﬁhwoﬁiE%FaqﬁﬁﬁFa@EHFgaﬁ&ﬁéﬁﬁ?oﬁzﬁec%ﬂﬁsn110 is
confi gur edwea asuhehapplyridbe relieasgdageid LnABLO decuRPEReRWIG surface
621 by injecting the release agent L toward the upper punch surface 621 in

a state EHETaMe ufféingdifth BBei s SHEhERd ddove anPdpper engssditf.ace of
the ol dppg ik medebinicRg -4 hec HRRR Paido; ok ”&%ﬁf:%!étg %lrenﬁ%q}]app' y
the rel ease agent L onto each of the | ower puncﬁ surface 721 and the inner
ci rcunf eianttifg ordapvedexpdsiad) laddye the | ower punch surface 721 by
injecting the release agent L toward the | ower punch surface 721 in a state
that the | ower punch surface 721 is located into the cavity 51 and bel ow

t he upperl0@8®Isur f aceuoh e umbeingidi erble$hHO8AHent hippembadiitant, the
injection of the release agent L toward the upper. punch surface 621 and the
i nj ectioff€ af}fesr?el(}éﬁggrag%lrﬁ et 6RECd aHE T ohBe SR sTERBES 2P are

Ca|m ed guklaidddie sate dridwen [008GHIMI s IBkes hoP0sSi ble t Qapply the
rel ease
release agent supply device 102.

'[0090] The nozzle 101 is of a 1long shape. A
distal end portion of the nozzle 101 is provided at
the same distance as the distances from the molding
dies 5 to the axis 1line 2, and is provided at a.
predetermined position along the circumferential
direction about the axis line 2Z so as to be located
between the stage 41 and the upper die hold portion
42,

[0091] At a distal end portion of the nozzle 101,
a nozzle hole (upper nozzle hole) 103 opening upward
and a nozzle hole (lower nozzle hole) 104 opening

downward are formed.

[0092] The nozzle hole 103 injects (sprays) the
release agent upward, and the nozzle hole 104 is
provided so as to be separated from the nozzle hole

103 and injects (sprays) the release agent.

[0093] " Further, a flow path .is formed inside the
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agent L to each of the upper punch surface 621, the | ower punch surface 721
.and the inner circunferential surface defining the cavity 51 before the

nol ding material is conpression nolded. Therefore, it is possible to
prevent the nolding nmaterial from adhering or bonding to each of the upper
punch surface 621, the | ower punch surface 721 and the inner

circunferential surface defining the cavity 51. As a result, occurrence of
cord, crack or the |like can be prevented in the obtained nol ded body.

[ 0089] Sucivzalaipp@l dhkongl easé oagentudiph i c atiwsc mbohanilsenréappeso di e

I t injecti 0 includes, as shown_.in FIG 3, a nozzle
101" and 25t RalsTstre AE B Aoy Ple o5 MFBGI0 THELAG, A & 1029% of

| ong shap@eA fii i apaend ipprédone et ehenozré ert@tdse pég)ahe_e@u%_tpltwe sane
di stance as the distances fromthe nolding dies 5 to the axis [ine Z, and

i s provi &¥ifte a et 1% néd dlosi tilem al’onbeafe ci rgaRter eRBISASHi recti on
about ther@decihggk.s0 as to be located between the stage 41 and the
upper die hold portion 42. [0091] At a distal end portion of the nozzle 101,
a nozzle hole (upper nozzle hole) 103 opening upward and a nozzle hole

(1ower nqgglgs ol €) 104 QRN No.ABYAYRL AT e {RLM™ e, L0921 The ngzzle hole
103 injects (sprays) the

supported Dby the frame 2 through an adjustment
mechanism not shown in the drawings. 1In this way, the
nozzle 101 can move vertically and change an

orientation thereof.

[0095] Namely, the upper die release agent
application mechanism 10 1s configured so that the
nozzle holes 103, 104 can move vertically and change

orientations thereof.

[0096] By vertically moving the nozzle holes 103,
104, it 1is possible to apply the release agent L to
each of the upper punch surface 621, the lower punch
surface 721 and the inner circumferential surface
defining the cavity 51, with optimizing each of a
distance between the nozzle hole 103 and the upper
punch surface 621 and a distance between the nozzle

hole 104 and the lower punch surface 721.

[0097] Further, by changing the orientations of
the nozzle holes 103, 104, even in the case where
molding conditions are changed, it 1is possible to
uniformly and reliably apply the release agent L to
each of the upper punch surface 621, the lower punch

surface 721 and the inner circumferential surface
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rel ease agent upward, and the nozzle hole 104 is provided so as to be
separated fromthe nozzle hole -103 and injects (sprays) the rel ease agent.
[ 0093] Further, a flow path is forned inside the nozzle 101 along a

| ongi tudi nal direction thereof so as to conmuni cate each of the nozzle

hol es 103, 104. The flow path is connected to the rel ease agent supply
device 102 so that the rel ease agent passes therethrough. [0094]In this
enbodi ment, the nozzle 101 is supported by the frame 2 through an

adj ust nede fiecheani shenobvilgwblin the drawings. In this way, the nozzle 101
can nove vertically and change an orientation thereof.

[ 0095] Nanel y, t heupper di erel easeagent application nmechanism 10 is

configurg@od®]t hat ttigenozzkecheles ¥Q$m1é04 §@§pm2ve Mekticcal | y ggnd change
orientations thereof. [0096] By vertically noving the nozzle holes 103, 104,

it is poSSPRE®D BPPI yerliRE Rl @EsBtagdiftl¢ate egemtofsehetéipper frunch
surface g%% ﬁ@fz%ﬁ\ﬂqr01p}m04ﬁ%%gffﬁ%&gé %@%ﬁ@esh@ﬁﬁé,f cydgypLengy ial

surface defining e cavity opti m~zi ng ea a di stance between
the nozzhie hode LGidedt e uppepemithe stnyfecead2llang asdi $tamen bet ween

the nozzh%j@%éaégé gqéggﬁléggﬁtp%@g%sggéﬁcgf7%%e nozzle holes
103, 104. For example, the release agent supply
device 102 may include a tank in which the release
agent 1s stored, a pump which supplies the release
agent stored in the tank to the nozzle 101 by being
pressed, and an adjustment mechanism such as a valve

which adjusts the pressure of the pump.

[0099] .The release agent is selected based on the
molding material to be used. Therefore, the release
agent is not limited to a specific kind as long as it
can exhibit a releasing property with respect to the
molding material. Examples of the release agent
include a silicone-based release agent such as
organopolysiloxane, a fluorine-based release agent
such as polytetfafluorethylene, an alcohol-based
release agent such as polyvinyl alcohol, waxes such as
paraffin, higher fatty acid, higher fatty acid metal
salt, an ester-based wax, a polylefine-based wax,
polyethylene and oxidation polyethylene, and the like.
One of them may be used alone or two or more of them

may be used in combination.
[0100] Among them, it is preferable to wuse the

silicone-based release agent, and more preferable to

use carboxyl-modified dimethyl polysiloxane as the
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[ 0097] Further, by changing the orientations of the nozzle holes 103, 104,
.even,.in the case where nolding conditions are changed, it is possible to
uniformy and reliably apply the rel ease agent L to each of the upper punch
surface 621, the |lower punch surface 721 and the inner circunferenti al
surface defining the cavity 51. [0098] Therel easeagent supply devi cel02
supplies the rel ease agent (rel ease agent solution) to the nozzle 101. This
rel ease agent supply device 102 is not limted to a specific type as |ong
as it camelgasxt bapbentel eaSechgentréieaseaclyaitt hasnazzl exbellderli3, 104
For exanple, the release agent supply device 102 may include tfank in

whi ch t%eﬁtﬁaésa]srégagé?ﬁoﬁ’%%é%’ore‘ﬁfgﬁ ptﬁteps%?%h uppl itEE ¢ hg‘oﬁéjllé%%e agent
stored i malther 18Dk t ohidhe Mwze| e 11011 Hy pbeidith 1M esseGhoPddran 1agust ment
‘mechani sm such as a val ve_which adjusts the pressure of the pu [ 0099] The
rel ease BF&MeRs sbredielibBgedadifE Rl ndlrdthgadhesing e be
Therefore, thgchel gaserggent,ha N0 uhb%LtQQHEAéES i figyd nd galong as
it can exhibit a releasing property wth respect to the nolding materi al .
Exanpl espofnathe sekdase ageédfl i moldidetdesi | iznae- basedcumFeasatdgent such
as organ ilo - | uari ne- d | ea ent such._as .

pol yt et r%%lqju%a'rsdeé't hélggﬁalqlai gﬁgoh%fl?gggedgfél e%gler%gbee%\t g&c reaslf)ol‘—’lyvi nyl

al cohol , meaxies suctclest pahef fieleabghargdntt haacildy hbgheinf atftfeaci d net al
salt, an ester-based wax, a _polylefine-based wax, polyethyl ene and
oxidatioﬁnp5ﬁV%t V%ﬁﬁ?dam?%qﬁgA??@Y'Cne of them may be used al one or two
or nore of them nmay be used in conbination. [0100] Anong them it is

preferable to use the silicone-based rel ease agent, and nore preferable to
[o101] A character of such a release agent is not

limited to a specific type. The release agent can be
used as a low viscosity 1liquid, a high viscosity
liquid or a powdered solid. Further, the 1liquid
release agent can be directly used, or the liquid or
solid release agent can be used by being diluted or

dissolved into a solvent.

[0102] Such a solvent is not limited to a specific
kind as 1long as it can dissolve the release agent
thereinto. As the solvent, a general solvent such as
hexane, pentane, hydrofluoro ether or decafluoro
pentane can be used. Among them, it is preferable to
use the pentane (more specifically, n-pentane) as the
solvent. The pentane has excellent compatibility with

the silicone-based release agent.

Therefore, in the case where a release agent
(release agent solution) prepared by dissolving the
silicone-based release agent into the pentane is used,
the release agent can be wuniformly diluted and

sprayed. Further, since the pentane has too high
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use carboxyl -nodi fied di methyl polysiloxane as the release agent. Such a
rel ease agent has an excellent releasing property with respect to the

nol ding material. Therefore, it is possible to nore reliably prevent the
nmol ding material from adhering or bonding to each of the upper punch
surface 621, the |lower punch surface 721 and the inner circunferenti al
surface defining the cavity 51. Further, there is a nerit in that the

rel ease agent hardly has an effect on the obtained nol ded body. [0101] A
char act evodfatsutht#, r sheasso bigent comatinedi fed the arspeabti aderpe. The

rel ease nt, can be used as_a.l.Qw viscosi.t iqui.d, a_high viscosity

l'i qui d o%%guptolgerec rlsoglled. TERfMCher, VERE TS d%kgeqée%sé:k’fgeﬁtel&fr?eoe
direct|yagset, o0& tdpardyed) dtor tSgdirdbielpasemgerheCatbDeeHsed dym bei ng
diluted ?)r di ssolved into a solvent. [0102] Such a_salvent is not limted to
a speci f PEWHF RVEPBAFREET t1RER @i BEOAE | hEnebfeds®osyent thereinto. As
the solvent, a general solvent such as hexane, pentane, hydrofl uoro ether

or decafl uoro pentane can be used. Anong them it is preferable to use the
pent ane (IR308Ilspeci f Fraltlye wasent wbereaasthiee selleaste. TFphenpeniane has

excellentl,l-%qpp@.-i I d Y Wists i) e-pa rel ea ent..
Ther ef ore,l Int g@éfsleg%\h&rl&&aﬁe?{éysle igeaﬁt i??‘&lt:iacge%gj’%&sa utaiton-) :
pr epar ed 25y Ai ssd sungdt hasdirlg cane- balskd 1példeaser agedmet 8o e mentane is

used, the rel.ease,agent can be uniformy dilyted and sprayed. Further,
si nce thgxp}g)nt an& ng do HFYh® vBFatid i t?/?waﬁﬁegol vséh]tl‘gont atned¥ n the

rel ease pgememoddt thatCHUNE 4 apedkkseapnséged;af tfed henr 8l @asgagent is

sprayed, to thereby prevent the solvent from being contanminated into a

pr oduct FﬁﬂQK%FbééyFFSs°1ved into the solvent (that is, it is
prepared as the release agent solution). In this
case, an usage ratio of the release agent to the
solvent is not limited to a specific value as long as

the release agent has been dissolved into the solvent.

The usage ratio of the release agent to the
solvent is preferably in the range of 0.01 to 10 wt%,
more preferably in the range of 0.05 to 5 wt%, and
even more preferably in the range of 0.1 to 3 wt%.
This makes it possible to easily spray the release
agent solution using a sprayer or the 1like, and to

apply the release agent thinly and uniformly.

Further, in the case where the release agent is a
low wviscosity 1liquid having a kinetic wviscosity at
25°C measured using the Ubbelohde viscometer being
less than 3x1073 nf/s, such a release agent can be used
directly, but also may be used in a state that it is
dissolved into the solvént (that is, it is preparéd as
the release.agent solution), if needed. 1In this case,

the usage ratio of the release agent to the solvent is
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[0103] I n the case where the rel ease agent is a high viscosity |iquid having
;a kipetic viscosity at 25C neasured using an Ubbel ohde vi sconeter being
3x10-3 n2/s or nore or a powdered solid, it is preferred that such a

rel ease agent is used in a state that it is dissolved into the sol vent
(that is, it is prepared as the release agent solution). In this case, an
usage ratio of the release agent to the solvent is not limted to a
specific value as long as the rel ease agent has been di ssolved into the
sol vent. not limiThedusages rapeoidfict vealned easelagentad othberedlesyd i s
preferably in the range of, 0.01 to 10 W, nore preferably in the range of
0.05 to élg\ﬁtn?t afh%sesS%nnglﬁegsp?%‘f%ﬁgabpﬁ rlff{%es?g’ﬁaatof 0.1to 3 WA This
makes it possible to easily spray the rel ease agent solution using a

sprayer or the like, and to apply the rel ease agent thinly and uniformy.
Further, in thé&hGas&swus e HHel ¢ el@bsetgentelsagel owd@rscodiay thgui d

havi ng akjingii€ YiSGosdt r Lng 4 he Ubhel ohde vi.sconeter
bei ng Iegs t han 3x10&%§n2 gékéggﬁlgeﬁggegggHgée%f¥cghyb§§%52§ 3%%%btly, but
al so may apel usexde i prefetraiel ¥ hath ithe sahigsobfed ittt 020 het$al vantigthat is,

it is pr red the_rel ease_agent sol ytion i f_needed. In_this case, the
usage ra?ﬁ%g(eosf ?%e ?‘gfgééeéieag%ﬁt af%pf%e%srb? v%?r'ﬁthasse NG99 i ttijt}ntslé'a

speci fi c anal ueirast bonlyas atke el easenagenicthaxheenugdhgeol wed igHso the

sol vent . The usage ratio of the rel ease agent to the solvent is

pr ef er abBPLiifRthe range of 0.1 to 50 w96, and nore preferably in the range
of 1 to 20 wqg5. This makes it possible to apply the rel ease agent thinly
and uniformy and to constrict the usage of the solvent. [0104] At a latter
regi on wilOA Gddspect &b the hokilked 1TEBIfomuchiah uppepedite tel edde agent

appl i cat JEchanpsm (t is,.the right si in kG _2), nozzles 201,
202 of th%&lower 3?2 réﬂ%asgagaenfm%ppF%%%?%onaggchéﬁﬁ§ﬁ%§% iggﬁ?ébided.
[ 0105] Heppp ldescriphi oreahdhibe rede (ohathei$s pwerthe right side in

FIG. 2), nozzles 201, 202 of the lower die release

agent application mechanism 20 is provided.

[0105] Here, description will be made on the lower
die release agent application mechanism 20 in detail

based on FIG. 4.

This lower die release agent application
mechanism 20 supplies the release agent L to the above
mentioned lower punch release agent holding portion
722 when the lower punch release agent holding'portion

722 1is exposed outside the cavity.

[0106] Such a lower die release agent application
mechanism (lower die release agent supply means) 20
includes, as shown in FIG. 4, the nozzles 201, 202 and

a release agent supply device 205.

[0107] ~ The nozzles 201, 202 are provided so as to
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di e rel ease agent application nechanism 20 in detail based on FIG 4.

» Thi s] ower dierel ease agent application nechani sm 20 supplies the rel ease
agent L to the above nentioned | ower punch rel ease agent hol ding portion
722 when the | ower punch rel ease agent holding portion 722 is exposed
outside the cavity. [0106] Such a | ower die rel ease agent application
mechani sm (I ower die rel ease agent supply neans) 20 includes, as shown in
FIG 4, the nozzles 201, 202 and a rel ease agent supply device 205.

[ 0107] Theenozrpesikel, t@02aate ptbeirdethsough KﬂuaonGBﬁOS¢ﬁﬂchO'E?Ch(other
t hrough the | ower punch 72 rotated, at .a predeterm ned rotation angle (in
this enbGaHR : 5%5) 3 0PESPRT S M RE) Eﬂ‘aaﬂi&&rﬁ oGS alidh ok ace) of
t he nozzkapdimentipzzbkgohol e 203 is formed. Further, at a distal end
portion (distal end surface) of the nozzle 202, a nozzle hole 204 is

f or med.

[0108] At a distal end ©portion (distal end
surface) of the nozzle 201, .a nozzle hole 203 1is
formed. Further, at a distal end portion (distal end
surface) of the nozzle 202, a nozzle hole 204 is

formed.

[0109] The nozzle holes 203, 203 inject (spray)

the release agent, respectively.

A flow path is formed inside the nozzle 201 along
a longitudinal direction thereof so as to qommunicate
the nozzle hole 203. Further, a flow path is formed
inside the nozzle 202 along a longitudinal direction
thereof so as to communicate the nozzle hole 204.
These flow paths are connected to the release agent

supply device 205 so that the release agent passes

therethrough.

[0110] In this régard, it is to be noted that the
nozzles 201, 202 may move vertically and change
orientations thereof, respectively, 1like the above

mentioned nozzles 101, 102.

[0111] | The release agent supply device 205 can
have the same structure as the above mentioned release
agent supply device 102. Further, the above mentioned
release agent supply device 102 may double as the

release agent supply device 205.
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[ 0109] The nozzl e holes 203, 203 inject (spray) the rel ease agent,
srespectively. A flow path is fornmed inside the nozzle 201 a

| ongi t udi nal

Furt her

ong a

direction thereof so as to comuni cate the nozzle hol e 203.

, a flow path is fornmed inside the nozzle 202 al ong a | ongitudi nal
direction thereof so as to communi cate the nozzle hole 204. These fl ow
paths are connected to the rel ease agent supply device 205 so that the

rel ease agent passes there through. [0110]In this regard, it is to be noted
that the nozzles 201, 202 may nove vertically and change orientations

t hereof, r ctively, |like the above nentioned nozzles 101, 102. [0111] The
rel ease é&gﬁ“%suppl yﬁ(‘dél}*‘éé'zo%s cg%eha’f/% ERECS AT Lt r ﬁzt uti'ol'éé aiot above

ment i onedikel paseageedgeHpplapEievEseide2. mEUhhRGsm t PE, ahaye wRmd
agent supply device 1 may doubl e as the rel ease agent supply

devi ce 28514 [ GFL2]Hif t Hegleaset hadediteadBefentn of thie HBWEX didd« el ease
agent appkheald O geahanLeMizdc {08 fafRalHiNh a5 Lhey peask pgent

t he upper die rel ease agent application nmechani sm 10" may be used.

rel ease

[0113] Such a lower die release agent application
mechanism 20 supplies the release agent L to the lower
punch release agent holding portion 722 when the lower
punch release agent holding portion 722 1is exposed
outside the cavity 51 from the lower end surface of
the molding die 5 defining the lower opening of the
cavity 51, as shown in FIG. 4. This lower die release
agent application mechanism 20 can supply the release
agent L to the inner circumferential surface defining
the cavity 51, while simplifying and downsizing the

structure thereof.

[0114] The lower punch in which the release agent
L is applied to the lower punch release agent holding
portion 722 is temporarily moved so that an upper end
of the lower punch release agent holding portion 722
reaches in the wvicinity of the upper opening of the
cavity 51 before the molding material is filled into

the cavity 51.

[0115] This makes it possible to apply the release
agent L to the inner circumferential surface defining
the cavity 51 before the molding material is filled
into the cavity 51. = Therefore, it is possible to
prevent the molding material from adhering or bonding

to the inner circumferential surface defining the
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[0113] Such a | ower die release agent application nmechani sm 20 supplies the
.rel ease agent L to the |lower punch rel ease agent hol ding portion 722 when
the | ower punch rel ease agent hol ding portion 722 is exposed outside the
cavity 51 fromthe | ower end surface of the nolding die 5 defining the

| ower opening of the cavity 51, as shown in FIG 4. This |l ower die release
agent application nmechanism 20 can supply the release agent L to the inner
circunferential surface defining the cavity 51, while sinplifying and
downsi zi mgvtitey seLuct e & heeeaflt [ 08h4] Bred ined pidcted nbvhichdhe

rel ease agent L is applied to the |ower punch rel ease agent hol ding portion
722 is tZ%ﬁﬁﬁé?imﬁgﬂngéﬁ ¥hat an upper end of the |ower punch rel ease

agent hol ding portion 722 reaches in the vicinity of the upper opening of
the cavity 51 before the nolding material is filled into the cavity 51
[0115] Thil®@lfides it Ne¥&ibldesor apphent Helt &l dgsenagdentort 2 omctiglddner

circunfe | al ef i pi he Vi 51 fore the | di.ng_materi al
is fill e%%ir%})t o] ?ﬁgaég\%ﬁto% 51I{.?éfllﬁ8%ief o(ﬁ%i(liéf{di 'sp%(;%sdgul e nggi}lé:\}:eln "t he
nol di ng mettdradl fofomthdhepiregeort bamdiengc tont hees | mrer  @xraoupifer eni i al

surface def.ining th cavity 51. As a.result., the obtaine | ded. body can
have a hi\q’g lCgiua ifnfid[eéjill%(fékgxtl,s d%légg'rlﬁ?:éond%ﬁlg %glerrdﬁ%fg%ga Yed body
product i protridotoh makeed epriodish s ph edeeld ok ned Hedibeli oy esent

invention as one exanple in which a nol ded body is produced using the
nol ded body production device | constituted as descri bed above.

[0117] In the molded body production device 1,
each molding die 5 is rotated together with the
corresponding upper punch 62 and lower punch 72 with
the rotation of the rotary table 4 about the Zz axis.
According to the rotation angle of the molding die 5,
the release agent application step, the molding
material filling step, the compression molding step
and the molded body ejection step are sequentially

carried out.

[0118] Namely, the molded body production method
using the molded body production device 1 includes [1]
the release agent application step (upper punch
release agent supply step), [2] the molding material
filling step, [3] the compression molding step and [4]
the molded body ejection step.

[0119] In this embodiment, the release agent is
supplied to the above mentioned lower punch release
agent holding portion 722 during the step [2] (that
is, this step is a lower punch release agent supply
step), and the release agent held to the lower punch

release agent holding portion 722 is transferred to
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[0117] I n the nol ded body production device 1, each nolding die 5 is rotated
itogether with the correspondi ng upper punch 62 and | ower punch 72 with the
rotation of the rotary table 4 about the Z axis. According to the rotation
angle of the nolding die 5, the rel ease agent application step, the nolding
material filling step, the conpression nolding step and the nol ded body
ejection step are sequentially carried out. [0118] Nanely, the nol ded body
production nmethod using the nol ded body production device 1 includes [1]

t he rel eabe agemerammﬁqumfenestepl(u@@efapanchefEheagetagentasuppty step),

[2] the Id|n naterlal | 1ing t he conpr.essi nol.di ng step and
[4] the ggldgﬁ 1ectlo e%teb&t &H%f%n tfi's gﬁﬁ&d ﬁgﬁt t'tre %blease
agent isr,&ulmiﬂe&d t@tépe abOV'BhQEné.bQﬂ%d lsawdss pupch rebeasa]age&te hol di ng
portion 722 during the step [2] (that is, this step is a |ower punch

rel ease 4§EFE yCREEPPA A tHe FBIEaSE9%dent held to the | ower punch
rel ease agent holding portion 722 is transferred to the inner

circunferential surface defining the cavity 51 during the step [4] (that
is, thisl82@®lis a tNamelwgrn §tTEpT)eP¢helall§0\}teh%teb@vpl]stt&.p$4][151r &o

epeatetyCar il L LS ST ol DIZOURTELLo L0 1epeql) nq e above

steps [1] ion ne usi ng
product i mp lded c]eodiyl rp:rt@destﬁtéh adé@wee Aunchcleldase [agend appidrcati on

ste t hat , step [2] in or before.,the previoys tinme) B] .a rel ease
ageP\t(trEH?ICi"r gﬁa(st%atagiesnttt?é’%teﬁaf:&]onl ng(’irepoef e hérspge Sus), [C]

t he nol detaeprmt[ertl alidildt ngostepe(t hak | prdhicust eping)the [shiepd 2]) and
[D] the conpression nolding step (that is, this steg is the step [3])
release agent transfer step (that is, e step [4]
or before the prev1ous), [C] the molding material
filling step (that 1s, this step is the step [2]) and
[D] the compression molding step (that is, this step

is the step [3]).

[0121] Hereinbelow, each of the steps will be

described in detail one after another.

[1] Release Agent Application Step (Upper Punch
Release Agent Application Step)

First, as shown in FIG. 5(a), the release agent L
is applied onto each of the upper punch surface 621,
the lower punch surface 721 and the inner

circumferential surface defining the cavity 51.
[0122] At this time, a rotation angle about the
axis line Z of the molding die 5, the upper punch 62

and the lower punch 72 is 120°.

[0123] Further, the upper punch surface 621 of the
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[ 0121] Her ei nbel ow, each of the steps will be described in detail one after
-anot her. [ 1] Rel ease Agent Application Step (Upper Punch Rel ease

Agent Application Step) First, as shown in FIG 5(a), the rel ease

agent L is applied onto each of the upper punch surface 621, the | ower

punch surface 721 and the inner circunferential surface defining the cavity

51. [0122] At this tine, a rotation angle about the axis line Z of the
molding die 5, the upper punch 62 and the | ower punch 72 is 1200.

[ 0123] Funplpery, phechpper psndbcatrddicabb62t dfhé¢ heppeppesn@pusalt fGd S

| ocat ed ahove the upper end surface of the nolding die 5 due to the action
of the g0 detej?%i m J %el%p]%e?hbei e 8l VAT i AG TEthaRitsnt 8 (NS s, the

upper pugehisugiaes 62hei i@y GHeM éhevHRRSy endcadnfiage of (Khaudol ding
die 5). On the other hand, the |ower punch surface 721 of the |ower punch
72 is | od&vedihsFEBSEh@ YRR Py dr6es G b8l sWaphE ippeFhend e ace

thereof dug to,ffecactironpf hheagiigdefaik) 9l of the 'gg\ﬁ%ﬁdh%ned,eva“ ng
mechani sm 9. [0124] Furthernore, the~distal end portion o e
the lower punch surface 721 of the lower punch 72 is
located inside the molding die 5 and below the upper
end surface thereof due to the action of the guide

rail 91 of the lower die elevating mechanism 9.

[0124] Furthermore, the distal end portion of the
nozzle 101 is placed between the upper punch surface

621 and the lower punch surface 721.

[0125] - Given such an alignment of the molding die
5, the upper punch 62, the 1lower punch 72 and the
nozzle 101, the release agent is injected upward
(toward the upper punch surface 621) from the nozzle
hole 103 of the nozzle 101 and injected downward
(toward the lower punch surface 721) from the nozzle

hole 104 of the nozzle 101.

[0126] In .this way, the release agent injected
from the nozzle hole 103 of the nozzle 101 is applied
on the wupper punch surface 621. Further, since as
described above, the lower punch surface 721 of the
lower punch 72 is located inside the molding die 5 and
~below the upper end surface thereof, the release agent
injected from the nozzle hole 104 is applied on not
only the lower punch surface 721 but also a region
where the inner circumferential surface 511 defining

the cavity 51 of the molding die 5 is exposed above
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nozzle 101 is placed between the upper punch surface 621 and the | ower
,punch surface 721. [0125] G ven such an alignnent of the nolding die 5, the
upper punch 62, the |ower punch 72 and the nozzle 101, the rel ease agent is
injected upward (toward the upper punch surface 621) fromthe nozzle hole
103 of the nozzle 101 and injected downward (toward the | ower punch surface
721) fromthe nozzle hole 104 of the nozzle 101. [0126]In this way, the

rel ease agent injected fromthe nozzle hole 103 of the nozzle 101 is

appl i ed ame Heowgpepupeiclsustfd@ce7621. Further, since as described above,
the | ower punch surface 721 of the |lower punch 72 is |ocated inside the

nol ding die 5 and bel ow t he upper end surface thereof, the rel ease agent

i nj ect ed ffonem1t he nozal ericd est@p,i Sz apRlicath) BebweRLY the hewgsr punch
surface 721 but also a region where the inner circunferential surface 511
def i ni ngPRE R afif aie of’ 2lheafsl dFhg diRPSTi seesposiedt apeveot t did ower

punch surfAce /f1q: EOR27L L ot R di gp?e bgtween. L0 punch
surface 721 and t é upperﬁgﬁngﬁiféﬁge% etﬁﬁ#nn anS‘higg%éQ gﬁ ?ﬁ% rel ease
agent L ithe npppead dyet heelgppee digentel epsd iagent oapplddedh bsmneaghani sm 10

is defin as A" and_a djs}ance.between the | ower punch surface 721 and
t he uppeﬁ%en oLy éigeagf t%e ] r?gm%ilgt?%een\gﬁevp‘?ﬁdi% ng'toé“’rei%I m
filled i pundiheseaidde 5721 apdpr eBsi ofppekdeshasidgrtdec Upper tand | ower

punch surfaces 621, 721.%%hat IS, during the final conpression in the step
[3] descP THel OnfF i WRERnéPasne Biing matehidtefabiyliadt A@tange of

0.5 to lthe apdviRie piefes ablondiedhechangs1 @840 JsiQgl the Tﬁ&yg)é@kes It
possible to nore reliably prevent the nolding material ™ m from adhering or

bondi ng 884 HeoWemePuaichic iiefapepbalb2dur fa2k dehati rig t hducawngt sl after
;Bﬁcﬁtepf&%k&dg§8ﬁbQQQSQthmﬁn[%%ég]gyébheﬁ1 adggég%%%%.qgéTg%? %ﬂ? | ower
defined as “B”, A/B is preferably in the range of 0.5
to 1.5, and more preferably in the range of 0.7 to
1.2. This makes it possible to more reliably prevent
the molding material m from adhering or bonding to the

inner circumferential surface defining the cavity 51

after the step [3] described below.

[0128] Further, a distance between the lower punch
surface 721 and the upper end surface of the molding
die 5 when the molding material m is filled into the
cavity 51 (that is, during the quantity adjustment in
the step [2] described below) is definéd as “C”, A/C
is preferably in the range of 0.4 to 1.2, and more.
preferably in the range of 0.5 to 1.0. This makes it
possible to apply the release agent L on a region of
the inner circumferential surface defining the cavity

51 with which the molding material makes contact.

[0129] Further, a thickness (average thickness) of

the release agent L applied on each of the upper punch
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surface 721 and the upper end surface of the nolding die 5 when the nol ding
.material mis filled into the cavity 51 (that is, during the quantity
adjustnment in the step [2] -described below) is defined as "C', AICis
preferably in the range of 0.4 to 1.2, and nore preferably in the range of
0.5 to 1.0. This nmakes it possible to apply the rel ease agent L on a region
of the inner circunferential surface defining the cavity 51 with which the
nol di ng material makes contact. [0129] Further, a thickness (average

t hi cknessurdfadehec 22l eade dgemér Lpapph ediofeeach2af dh® tppednmaich
surface 621, | ower punch surface 721?%nd,the i.nner circunferenti al

t
surface 51 HHiFHingttAe SHA1FC81 %5 ndeiiPAPCedti® §33Pdd fPé Vil ue, but

is prefenakl yiimitbe range gbeQ-inQLJct@aﬁﬁegmbd@rﬁsprﬁf@f@ﬁémgn itthe range
of 0.01 to 50 gm and even nore preferably in the range of 0.05 to 10 gm
This maké&®e tr$BLSi ke o YPleviat Theifol dhagenmes farahlyr obm adfer i ng or

bondi ng tg choef ¢ upper - Ru S ac 1, rface 721
and the |Ean11 r ccl)rcuni‘h(glr e%ﬁ a Bs{gﬁ]’acgh 11&6% irﬂér#g]eet %\%vlﬁwyfgl?%mm | e

preventi kfea masigedobody 5 nad | ¥0olimai ndthifs onakebnd tadves sebyeaftfcect ed by
the rele t L ln this regard, the_thickness of the rel ease
agent L t%%é"%qﬁ'g BBy P Y e ??S%Ifqﬁel reTeaEgoglgerﬁ&I‘ﬁrﬁﬁ§ b&Treasur ed
usi ng vabbadsing nds ofathi ckheshenmeaspeengnindBviaiesta®e a1 pe teal cul at ed
based on_a surface area of each of the upper punch surface 621, the | ower
punch sutP¥&& P4YRGRd Wt 3 vfer 2di radf &bent FanesyGigceisigrgatidilng t he

cavity SurZadid Wiongeatiaf the eahaase fpenfnk1ky Jhe,sekygat and an
application amount of the release agent L. [0130][2] Mol ding Materi al
Fi | 1ing BPeplEdC] heddi nfinaddyi aloltidinegd Stepm being Nexdyetselwl di ng

gﬁg\%i ?InagFi&%gé'd 'k%‘)i Lpto.he & Viéé‘eﬁ&' L[.0131] More sufficiently, first, as

In this regard, the thickness of the release
agent L (that is, a layer formed from the release
agent L) may be measured wusing various kinds of
thickness measurement devices, or may be calculated
based on a surface area of each of the upper punch
surface 621, the lower punch surface 721 and the inner
circumferential surface 511 defining the cavity 51, a
dilution ratio of the reléase agent L by the solvent

and an application amount of the release agent L.

[0130] [2] Molding Material Filling Step (I[C]
Molding Material Filling Step)

Next, the molding material m is filled into the

cavity 51.

[0131] More sufficiently, fifst, as shown in FIG.
5(b), the filling of the molding material m into the

cavity 51 is started.
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5(b), the filling of the nolding material minto the cavity 51 is started.
[0132] At this tinme, the rotation angle about the axis line Z of the nvolding
die 5, the upper punch 62 and the | ower punch 72 is 180. [0133] Further, the
upper punch surface 621 of the upper punch 62 is | ocated above the upper
end surface of the nolding die 5 due to the action of the guide rail 81 of
the upper die elevating nmechanism8 (that is, the upper punch surface 621
is away fromthe upper end surface of the nolding die 5). On the other

hand, the | ower punch surface 721 of the |lower punch 72 is | ocated inside

t he nol di j.e 5 and_bel ow t he upper.end surface thereof due to the action
of the gJiQ’gédjr]ail 91 Bf%ﬁﬁeﬁgMF'diteh%l EPEA P TreeRFHSs RlgoUt  the

[ 0134] Fuetdies nDi e theoeaviney dd1afingheii®l di,ng-1k euppEvesuhehow 1 he
concave portiqon 121 of the nolding material supply nmechanism 12. At this
tine, théDfboltditglAueEr PARUph? i 28 iL8%°he concave portion 121 drops toward
the cavity 51 to be filled thereinto. [0135] Thereafter, as shown in FIG
5(c), the quantity of the nolding nmaterial mto be filled into the cavity
51 is adjl@3&d. | n tRisthey, tteefibpiery minthespwifdiory oAt epifalthm i nto t he

cavity 5£ﬂﬁ%giﬂﬁﬁgﬁd62 is located above the upper end surface
of the molding die 5 due to the action of the guide
rail 81 of the upper die elevating mechanism 8 (that
is, the upper punch surface 621 is away from the upper
end surface of the molding die 5). On the other hand,
the lower punch surface 721 of the lower punch 72 is
located inside the molding die 5 and below the upper
end surface thereof due to the action of the guide

rail 91 of the lower die elevating mechanism 9.

[0134] Furthermore, the cavity 51 of the molding
die 5 moves below the concave portion 121 of the
molding material supply mechanism 12. . At this time,
the molding material supplied in the concave portion

121 drops toward the cavity 51 to be filled thereinto.

[0135] Thereafter, as shown in FIG. 5(c¢), the
quantity of the molding material m to be filled into
the cavity 51 is adjusted. In this way, the filling
of the molding material m into the cavity 51 is

finished.

[0136] At this time, the rotation angle of about
the axis line Z of the molding die 5, the upper punch
62 and the lower punch 72 is 255°,
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[0136] At this tinme, the rotation angle of about the axis line Z of the

.nmol djng die 5, the upper punch 62 and the | ower punch 72 is 255.

[0137] Further, height (vertical |ocation) of the |lower punch surface 721 of
the |l ower punch 72 is adjusted so that the quantity of the nolding materi al
becones a predeterm ned value due to the action of the guide rail 91 of the
| oner die elevating nmechanism 9. [0138][A] Lower Punch Rel ease Agent Supply
Step At the sane time as the step [2], as shown in FIG 5(c), the
rel ease d§adt71L i s sbppkhed ,t ohehghitoweveptinchlr eleaseiagent ofioltdieng

portion 722. [0139 re specifically, in e state that the | ower, punch
rel ease ;ﬁé’r‘ﬁl[ h&”d%%{g p%lf]tpf%ﬁenggﬁs 8§po£gﬁ ogf’éﬁ’iedfe PHEThvity 5 by
I nj ecti ngdyhes v ease mgent thet kit 01 £ ot heh80zd 1851 2P 1ma2@2:idhe

rel ease agent L is supplied to the | ower punch rel ease agent hol di ng
portion ?EEOWQﬂA@]RFe@ﬁ§94W¥ﬁ§diHaﬂM%;é#%oﬁpnéﬁﬁ kipg of the

guide rail 91 of the lower die elevating mechanism 9.
[0138] [A] Lower Punch Release Agent Supply Step

At the same time as the step [2], as shown in
FIG. ©5(c), the release agent L is supplied to the

lower punch release agent holding portion 722.

[0139] More specifically, in the state that the
lower punch release agent holding portion 722 1is
exposed outside the cavity 51, by injecting the
release agent L thereto from the nozzles 201, 202, the
release agent L is supplied to the lower punch release

agent holding portion 722.

[0140] At this time, in this embodiment, during
the step [2], the lower punch release agent holding
portion 722 is exposed outside the cavity 51 from the

lower opening thereof.

[0141] Further, the distal end portions of the
nozzles 201, 202 face the lower punch release agent
holding portion 722 and are 1located so as to be

opposite to each other through the lower punch 72.
[0142] Given such an alignment of the nozzles 201,

202 and the lower punch 72, by injecting the release

agent L from the nozzles 201, 202, the release agent

40



the step [2], the | ower punch rel ease agent holding portion 722 is exposed
.outsjde the cavity 51 fromthe | ower opening thereof. [0141] Further, the
distal end portions of the nozzles 201, 202 face the | ower punch rel ease
agent hol ding portion 722 and are |ocated so as to be opposite to each

ot her through the I ower punch 72. [0142] G ven such an alignnment of the
nozzl es 201, 202 and the |lower punch 72, by injecting the rel ease agent L
fromthe nozzles 201, 202, the release agent is applied to the |ower punch
rel ease agenaphdlhedidngtporthen I2&r [ pid3jHureieg sal theugh apladplg cati on
amount of the relggge agent L to the |ower punch rel ease agent hol di ng
portion PO3 NG 5 épendi ng on a configuration of the |ower punch rel ease
agent hol ding portion 722, it is not limted to a specific vale, but is
preferably substantially equal to or nore than a sum vol une of the

plural i t>[°&f43doncaveF’156|¥°Pieé‘ns Fhghopgihs ¥AkEPRkipREsPEl aneuBhf fdici ent |y

hol d t he I nt he | I n I g i tion 722
the! easeeagentadonthe, | oyer EBwé%l %ﬁ?ﬁg %15%? 1g

and to reliably and unitormy transfer (supp ease agent to
t he i nnehodidigunf er petitdlorsur f 4@ def varagst he dapengiby. on a

configuration of the lower punch release agent holding
portion 722, it is not limited to a specific wvale, but
is preferably substantially equal to or more than a
sum volume of the plurality of concave portions 723.
This makes it possible to sufficiently hold the
release agent to the lower punch release agent holding
portion 722 and to reliably and uniformly transfer
(supply) the held release agent to the inner

circumferential surface defining the cavity 51.

[0144] [3] Compression Molding Step ([D]
Compression Molding Step)

Next, the molding material m filled into the
cavity 51 is compression molded using the upper punch

62 and the lower punch 72.

[0145] More specifically, first, as shown in FIG.
6(a), the molding material m is preliminarily
compression molded (preliminarily compressed) using

the upper punch 62 and the lower punch 72.
[0146] - At this time, the rotation angle about the

axis line Z of the molding die 5, the upper punch 62
and the lower punch 72 1is 315°.
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[ 0144] [ 3] Conpr essi onMbl di ngSt ep([ D] Conpressi on Ml di ng Step) Next ,
,the nolding material mfilled into the cavity 51 is conpression nol ded
usi ng .t he upper punch 62 and the | ower punch 72. [0145] More specifically,
first, as shown in FIG 6(a),the nolding nmaterial mis prelimnarily
conpression nolded (prelimnarily conpressed) using the upper punch 62 and
the I ower punch 72. [0146] At this tinme, the rotation angle about the axis
line Z of the nolding die 5, the upper punch 62 and the |ower punch 72 is
315. [ OX42)4urt her, Fubehepper tHee Wwppeppelipuach(@gper punch 62)

and the lower die 7 (lower punch 72) are pressed so as
to come close together by the action of the cams 82,
92. 1In this way, the molding material filled into the
cavity 51 of the molding die 5 is preliminarily

compression molded (preliminarily compressed) .

[0148] Thereafter, as shown in FIG. 6(b), the
molding material is compressed (finally compressed) by
a pressure higher than that of the preliminary
compression using the upper punch 62 and the lower

punch 72.

[01489] At this time, the rotation angle about the
axis line Z of the molding die 5, the upper punch 62
and the lower punch 72 is 360° (0°).

[0150] Further, the upper die 6 (upper punch 62)
and the lower die 7 (lower punch 72) are further
pressed so as to come closer together by the action of
the cams 82, 92. In this way, the molding material
filled into the cavity 51 of the molding die 5 is

finally compression molded (finally compressed).

[0151] In this step, the pressure of the upper and
lower punch surfaces 621, 721 using the cams 82, 92 is
not limited to a specific vale, but is preferably in
the range of 150 to 1,000 MPa, more preferably in the
‘range of 250 to 700 MPa, and even more preferably in

the range of 300 to 600 MPa.

[0152] Further, a pressing time of the upper and
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and the lower die 7 (lower punch 72) are pressed so as to cone cl ose
.together by the action of the cans 82, 92. In this way, the nol ding
material filled into the cavity 51 of the nolding die 5 is prelimnarily
conpression nolded (prelimnarily conpressed). [0148] Thereafter, as shown
in FIG 6(b), the nolding material is conpressed (finally conpressed) by a
pressure higher than that of the prelimnary conpression using the upper
punch 62 and the | ower punch 72. [0149] At this time, the rotation angle
about thécewds punehZ sofr ideesrobdilng Mite bsihbe ttperasingh, 62 2angs t he

| ower punch 72.is_360Q (0). [0150] Further, the upper die 6 (upper punch 62)
and t he Ing\%krfﬂ?‘ét7g(lt0%\e% BT 5725 Xfagef'url?‘ﬁ"ercﬁf’es%%dcgéi‘ e tome
closer tegetherobytibe agden of the ed¥u82,tPB1el B this way, the nolding
material filled into the cavity 51 of the nolding die 5is finally

conpression nolded (finally conpressed). [0151]In this step, the pressure

of the uppears:nd '0""?{1rf€;ﬁ%?]?rb%’éfac§5 ?gécezs?s]ixﬁfi Etgellh £,-83 ‘%63 2 is not

limted to a specific va Is preferably i range o o 1,000
MPa, nor &bhgrsef efrabl yig nnobe Tiampeedf t260at ¢pA0l MRa, vaddieevehuhories

Pr o1 pr A0pE b dd151 $200° eife 302nbQ 820 Mol 3637 PUILET 5,8 RGO 1T
in the range of 18 to 28°C, and even more preferably

in the range of 20 to 25°C.

[0154] As described above, the molding material m
filled into the cavity 51 is compression molded using
the upper punch 62 and the lower punch 72. In this
way, 1t is possible to obtain a molded body M.

[0155] [4] Molded Body Ejection Step

Next, as shown in FIG. 6(c), the molded body M is
ejected from the cavity 51.

[0156] More specifically, first, the upper punch
surface 621 is moved up above an upper end of the
ejection guide 11, and the lower punch surface 721 is
moved up SO as to be aligned with the upper end

surface of the molding die 5.

[0157] In this way, the molded body M is extruded
outside the cavity 51.

In this state, the extruded moided body M makes

close contact with the ejection guide 11 with the

rotation of the rotary table 4, to thereby be shoved

43



| ower pu
.specific
tabl e 4.
limted

range of

nch surfaces 621, 721 using the cans 82, 92 is not limted to a
val e, but can be controlled by a rotation speed of the rotary

[ 0153] Furthernore, a processing tenperature of this step is not
to a specific value, but is preferably in the range of 15 to 30C,
nore preferably in the range of 18 to 28C, and even nore preferably in the

20 to 25C. [0154] As descri bed above, the nolding nateri al

mfilled

into the cavity 51 is conpression nol ded using the upper punch 62 and the
| ower puticiwaizl thet predsshgrmined possi bbet s ddebttdien movtatbgedaady M
% Mol ded Body Ej ection Step Next, as shown in FIG 6(c), the
dy Mis ejected fromthe cavity 51. [0156] More specifically,
he upper punch surface 621 is noved up above an upper end of the
ej ection guide_11, and the | ower punch surface 721 is noved up so as to be

[0155][ 4
nol ded b
first, t

al i gned

with tRB Uppef &RY suFbgcanotdefe BRAYI My HFe s5iected from
the cavity 51.

[0158] [B] Transfer Step

At the same time as the step [4], as shown in
FIG. 6(c), the release agent L held to the lower punch
release agent holding portion 722 is transferred on
the inner circumferential surface defining the cavity
51 as the lower punch 72 moves inside the cavity 51

(upward) .

[0159] At this time, before the molding material
is filled into the cavity 51, the lower punch release
agent holding portion 722, to which the release agent
L has been applied, is temporarily moved so that the
upper end thereof reaches in the vicinity of the upper
opening of the cavity 51. In this way, the release
agent L applied to the 1lower punch release agent
holding portion' 722 transfers on the inner

circumferential surface defining the cavity 51.

[0160] Especially, after the ejection guide 11 is
passed above the cavity 51 and before the molding
material is filled into the cavity 51, it is preferred
that the upper end of the region of the lower punch
release agent holding portion 722) to which the
release agent L has been applied, is temporarily moved

in the vicinity of the upper opening of the cavity 51.
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[0157] I n this way,

In this

ejection guide 11 with the rotation of the rotary table 4,

shoved

t he nol ded body Mis extruded outside the cavity 51.

state, the extruded nol ded body M nakes close contact with the

toward the predeterm ned area outside the rotary table 4.

to thereby be

this way, the nolded body Mis ejected fromthe cavity 51. [0158]] B]

Tr ansf er

Step At the sane tine as the step [4], as shown in

FI G

6(c), the release agent L held to the |ower punch rel ease agent hol ding

portion 7Zhiiss meiest editedposstibd 6 nter moreunteddrtilal spdlace tdaf i ni ng

ty-51 as the |l ower punch 72 noves_i.nside the c%vit¥ 51 (upward).
gﬁeo d-iht d

t he cavi
[ 0159] At

TS T n8 I By ShoP8PTd naP8r PATE5°R e

cavity

In

51, the kdwerumpteedntebeastmgend dekdnigPaiiéd opav28y 5a Which the rel ease
has been applied, is tenporarily noved so that the upper end

agent L
t her eof

reaches in the vicinity of the upper opening of the cavity

51. In

this way, the pgheass agentsL Anl igdxte tie g%@-b%n%fsmﬁsetﬁ&em

hol di ng
t he cavi

portion 722 transfers on the I nner ci
gpprification of the release agent L on the inner

circumferential surface defining the cavity 51 by the
upper die release agent application mechanism 10. In
this case, during the above mentioned step [1], the
upper punch surface 621 may be aligned with (may be
flush with) the upper end surface of the molding die
5, or may be located above the upper end surface of

the molding die 5.

[0161] As described above, the molded body
production device 1 (molded body production method of

the present invention) can produce the molded body M.

[0162] Further, by repeating the above mentioned
steps [1l] to [4] one after another, the molded bodies
M can be continuously produced. Further, in the case
where the molded bodies M are continuously produced,
the step [1] and the step [A] may be carried out every
time or may be carried out once every several times

(several rotations).

[0163] According to the molded body production
device 1 (molded body production method of the present
invention) as described above, it is possible to apply
the release agent L to the inner circumferential
surface defining the cavity 51 before the molding

material m is compression molded. This makes it
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[0160] Especially, after the ejection guide 11 is passed above the cavity 51
«and before the nolding material is filled into the cavity 51, it is
preferred that the upper end of the region of the |l ower punch rel ease agent
hol di ng portion 722, to which the rel ease agent L has been applied, is
tenmporarily noved in the vicinity of the upper opening of the cavity 51.
This nakes it possible to nore reliably apply the rel ease agent L on an
upper end portion of the inner circunferential surface defining the cavity
51. poEwitkier , tbhi s palescemiakeshiet poskibhe t eawenidhe applfircat i on of

“the rel ea agent L on he(inner ircgﬁ{erential surface efini%%JFhe
cavity 5% %%ﬂ?upﬁﬁr B RasECagerit® appPPEAt i St MECRERFSMEEE In this
case, dusingdde Mﬂqﬂﬁ?ti@lﬂéd sdeptill s1the uppen pwaghisurf age 621 may
be aligned with (may be flush with) the upper end surface of the nol ding

die 5, oPoFRL | Beated Rshe ¥ healppaveerdd kigh ageadfitithe nol ding die 5.
[0161] As descri bed above, the nol ded body production device 1 (nolded body
production nethod of the present invention) can produce the nol ded body M
[ 0162] Furlt0l#rd] by r eprattibrigs t Wayabosecwedtimgnetostelps [mdlded| Hlodyne after

anot her, | d i.e can. be.confi nuousl y.produced. Fur r, in the
case mhenggﬁgﬂﬁﬁﬁgegﬁ%ﬁﬂﬁ%g%mﬂ%fe%gg%tpﬁﬁgﬁé%y ﬁgggﬁgéﬁ?ltﬁgoéggﬁi[l] and
t he st epbpdly neyobactardr efletliiodeVEEY theTe pate g8yt be n&ait ash pyt iance every
several tines gseviral rotations). [0163£Accordin to the nol ded body
promﬂni&ﬁ possible to obtain’ a molded body having a high

quality in excellent productivity.
[0165] <Second Embodiments

Next, description will be made on a second

embodiment of the present invention.

FIG. 7 1is a partially enlarged sectional view
showing a molded body production device according to

the second embodiment of the present invention.

[0166] Hereinbelow, the second embodiment will be
described with emphasis placed on points differing
from the first embodiment. No description will be
made on the same points. In this regard, it is to be
noted that the same reference numbers are applied to
the same components shown in FIG. 7 as those of the

first embodiment.

[0167] A molded body production device 1A of this
embodiment includes a lower die release agent
application mechanism (lower punch release agent

supply means) 20A instead of the upper die release
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device 1 (nol ded - body producti on method of the present invention) as
+descri bed above, it is possible to apply the rel ease agent L to the inner
circunferential surface defining the cavity 51 before the nolding materi al
mis conpression nolded. This nmakes it possible to prevent the nol ding
material mfrom adhering or bonding to the inner circunferential surface
defining the cavity 51. As a result, the obtained nolded body Mcan have a
high quality. [0164]In this way, according to the nol ded body production
devi ce 1agbn¢heqpp&énatﬁnmemmanhdmbsded1bodﬁqﬂ1theiohowetho@ﬂﬁ t he

pr esent nﬁgntlon QSSIb le to ogﬁaln a npl ded body M having a high
qual ity F-&XEE | ?nbr833 LAY BT F£§€@b Embodi nent > Next ,
descriptlon will be made on a second enbodi nent of the present invention.

FIG 7 is a partlaII¥ enl ar ged sectional view showi ng a nol ded body
product i 6Q@1¢&Ji ce ac %%alnbOWSrth@l§e06m&Q§ﬁﬁxh%ﬁ?ﬁtofaPRélﬁﬁ&§§ﬁ

i nventi oaec&l%ﬁ@]drbrzembe;%ﬂeg Seﬁ@ndrt@gg%(yerm% | e &?S%rﬂebed Wi th

enphasi s placed on points fering from first 7e odlnent
descri pt Lowew | Pupshmade leashe mtpdncnlélngn phirs icegar@?2 i Mh@n to be

not ed that . ef erenc ied t he me onents
shown infjjlgllé%e7E g%t%]oése g#%hcggmﬁ{f %rr%ogrpﬂe BEL o ¢ i u%%@:
opening thereof (above the upper end surface of the

molding die 5).

[0169] As shown 1in FIG. 7, such a lower die
release agent application mechanism (lower punch
release agent supply means) 20A has two nozzles 2014,

202A.

[0170] - The nozzles 201A, 202A are provided so as
to be opposite to each other through near a distal end
‘portion of the lower punch 72 exposed above the upper
end surface of the molding die 5 and rotated at a
predetermined rotation angle (e.g., 255°). In this
regard, in this embodiment, the lower die elevating
mechanism 9 of the above mentioned first embodiment
only has to be controlled so that the distal end
portion of the lower punch 72 is exposed above the
upper end surface of the molding die 5 at the

predetermined rotation angle.

10171] At a distal end portion (distal end
surfacé) of this nozzle 2012, a nozzle hole 203 1is
formed. Further, at a distal end portion (distal end
surface) of this nozzle 2022, a nozzle hole 204 1is

formed.
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[0167] A nol ded body production device | A of this enbodi nent includes a
.lower die release agent application mechanism (|l ower punch rel ease agent
supply nmeans) 20A instead of the upper die rel ease agent application
mechani sm 10 and the | ower die rel ease agent application mechani sm 20.
[0168] This lower die rel ease agent application mechani sm 20A supplies the
rel ease agent L to the | ower punch rel ease agent hol ding portion 722 when
bei ng exposed outside the cavity 51 fromthe upper opening thereof (above

t he upper end surface of the nolding die 5). [0169]As shown in FIG 7, such

a Iomerngi | ease ent application mechani sm (I ower punch rel ease agent
suppl y gﬁ’g;ze]ZOA haggi:géo anoi?f’"&§ 49, rEoERSe ggent Sppiication
mechanism 20A also can apply the release agent L on
the inner circumferential surface defining the cavity

51.

[0173] Further, in this embodiment, even if the
upper die release agent application mechanism 10 of
the above mentioned first embodiment is omitted, the
release agent can be applied on the upper punch
surface 621, the lower punch surface 721 and the inner
circumferential surface defining the cavity 51. - This
makes it possible to reduce the cost of the molded

body production device 1A.

[0174] Further, the lower die release agent
application mechanism 20A has a function of applying
the release agent L to the upper punch 62. This makes
it possible to prevent the molding material from
adhering or bonding with respect to the upper punch

62.

[0175] Especially, the 1lower die release agent
application mechanism 20A has a function of applying
the release agent L onto each of the upper punch
surface 621 and the lower punch surface 721. This
makes it possible to prevent the molding material m
from adhering or bonding with respect to the upper

punch surface 621 and the lower punch surface 721.

[0176] The molded body production device 1A

according to the second embodiment described above
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[0170] The nozzl es 201A, 202A are provided so as to be opposite to each
.other through near a distal end portion of the |lower punch 72 exposed above
t he upper end surface of the nolding die 5 and rotated at a predeterm ned
rotation angle (e.g., 255). In this regard, in this enbodi nent, the | ower
di e el evating nmechanism 9 of the above nentioned first enbodi nent only has
to be controlled so that the distal end portion of the | ower punch 72 is
exposed above the upper end surface of the nolding die 5 at the

predet er milmed cahatdxinilahyl ehd 0d@hpAte Bf €t 8alaendhpornid Daédi Horly end
surface) of this, nozzl.e 201A, a nozzle hole 203 is forped. Further, at a

di stal eRFPHIGLN (dFEVALSend s ¥ ackfeof 2PRVE ndBA 19088 £igE4I e hol e

204 is femmREimd@d72] Such a | ower die rel ease agent application mechani sm
20A al so can apply the rel ease agent L on the inner circunferential surface
defining the cavity 51. [0173]Further, in this enbodi nent, even if the
upper di g gHelgase ag -appld { hani sm 10 of the above nenti oned
first enggéﬁggnt is gﬂ?%?ngh%ﬂ%igﬂ?ggge agent can be applied on the upper
punch surface 621, the |ower punch surface 721 and the inner
circunferentia%laurf ce, definin avit kes it stsible to

th 51. hi
reduce the cost 6f the 1ol ded g‘cﬁ/l%}g}ﬁuc?’%/%?\rasgi Icgef 137 4BEM her , t he

| ower di ehoelieaseaagélied body production device according to a

third embodiment of the present invention.

[0178] Hereinbelow, the third embodiment will ‘be
described with emphasis placed on points differing
from the first embodiment. No description will be
made on the same points. 1In this regard, it is to be
noted that the same reference numbers are applied to
the same components shown in FIG. 8 as those of the

first embodiment.

[0179] A molded body production device 1B of this
embodiment includes an upper punch 62B and a lower

punch 72B.

[0180] The upper punch 62B has an upper punch
release agent holding portion 622 which is provided at

an upper side of the upper punch surface 621 and

capable of holding the release agent L.

[0181] This upper punch release agent holding
portion 622 includes a plurality of concave portions
625. Such a upper punch release agent holding portion
622 can transfer the release agent L held thereto to

the inner circumferential surface defining the cavity
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application nechani sm 20A has a function of applying the release agent L to
t he upper punch 62. This nmakes it possible to prevent the nolding materi al
from adhering or bonding with respect to the upper punch 62.

[0175] Especial ly, the | ower die release agent application nechani sm 20A has
a function of applying the release agent L onto each of the upper punch
surface 621 and the | ower punch surface 721. This nmakes it possible to
prevent the nolding nmaterial mfrom adhering or bonding with respect to the
upper pufdh a%r thee GPpeangpunmEh | 688 movmeh Srdfiate The ¢&E76) Tl nol ded

bod roducti on _device .| A;according.to the second epbodi nent descr.i bed
agozep algglga%hé§m1ﬁwb?%%mgﬁﬁé ef?%@?gaﬁgﬁrhe nDFggﬁ bd&*HF odddct i on

devi ce lpefsdilsl @bovemsert iwaedabi isappmpdt HeNte 1[dke ] sJohed LEdi ment >
FIG 8 is _a partially enlarged sectional view showi ng a nolded body
product | 5RSdeWPPETacEHUi RO t BT d BibodinRax SFliwempessamidlhventi on.

[0178] HepeirHad OWie £ DR 1 bl kLT ppnE Wi | | be

[0182] In this embodiment, each concave portion
625 1is of a circular shape at a planar view thereof.
The plurality of concave portions 625 are scattered on

a side surface of the upper punch 62B.

[0183] Further, a c¢ross section of each concave
portion 625 may be of a shape whose width is constant
from an opening side to a bottom side or may be of a
triangular or semicircle shape whose width narrows

from an opening side to a bottom side or the like.

[0184] To such an wupper punch release agent
holding portion 622, for example, the release agent is
applied by the upper die release agent application

mechanism 10 of the above mentioned first embodiment.

[0185] Further, the lower punch 72B has a lower
punch release agent holding portion 722B which 1is
provided at a lower side of the lower punch surface

721 and capable of holding the release agent L.

[o186] This lower punch release - agent holding
portion 722B includes a plurality of concave portions
725. Such a lower punch release agent holding portion
722B'caﬁ transfer the release agent L held thereto to

the inner circumferential surface defining the cavity
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described with enphasis placed on points differing fromthe first

.enbodi rent. No description will be nade on the sane points.

In this regard,

it is to be noted that the sane reference nunbers are applied to the sane

conponents shown in FIG 8 as those of the first enbodi nent.

[0179] A nol ded

body production device 13 of this enbodi nent includes an upper punch 623
and a | ower punch 723. [0180] The upper punch 623 has an upper punch rel ease
agent hol ding portion 622 which is provided at an upper side of the upper
punch subBflaces 62heantbeapalphenadi haBdimgvé be imadiehsetagentatity0B31] Thi s

upper punch release agent. hol ding portigaon 622 includes_a plurality of
concave porti %ﬁ&%z?.“g%?éﬁmgngppe}l%ﬁfﬁ rgliéé%e Bﬁgnplﬂggai ng ion 622
can trangtelddwe rebease agsndihghelgbihesat o 1xp thesi nngde i beRfer enti al
surface defining the cavity 51 as the upper punch 62B noves inside the
cavi ty SPeRtF RS Ehb6Ei MEVCAHeSthar d). This makes it possible to nore

reliably apply the rel ease agent L to the upper end portion of the inner

circunferential surface defining the cavity 51. [0182]In this enbodi nent,
each cond@ﬁ@7ﬂortion1n this embodiment, each concave portion

725 1is constituted in the same manner as each concave

portion 625 of the above mentioned upper punch release

agent holding portion 622.

[0188] To such a lower punch release agent holding

portion 722B, the release agent 1s applied by the

lower die release agent application mechanism 20 of
the above mentioned first embodiment.

[0189] The molded body production device 1B
according to the second embodiment described above

also can exhibit the same effects as the molded body

production device 1 of the above mentioned first
embodiment.
[0190] While the descriptions are made on the

molded product production device, the molded product

production method and the molded product according to

the present invention based on the embodiments

shown

in the drawings, the present invention is not limited

thereto. Each component constituting the molded body

production device or the like is substituted for an

arbitrary component having the same function as it.

Further, arbitrary structures also may be

thereto.
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625 is of a circular shape at  a planar view thereof. The plurality of
~.concave portions 625 are scattered on a side surface of the upper punch
62E. [0183] Further, a cross section of each concave portion 625 nmay be of a
shape whose width is constant from an opening side to a bottom side or may
be of a triangular or semcircle shape whose width narrows from an opening
side to a bottomside or the like. [0184] To such an upper punch rel ease
agent hol ding portion 622, for exanple, the release agent is applied by the
upper di d0iddildase agBotr apEmmht | omnheechampsmehd sof o f heaallovef menid oned

first enbodi t. [0185 ther,, the lower punch 72B has a, | ower punch
rIeIrZasS g8 é’lﬁﬁréeﬂ%?ahﬁnﬁlgﬂé% Od3BE crﬂa?’s%ﬁr ov?PH &nﬁ’% 1 ohes e of the

| ower pusehesurface 721 and capabl e of hol ding the rel ease agent L.
[0186] This | ower punch rel ease agent hol ding portion 7223 includes a _
plurality of concave portions 725. Such a l.ower punch rel ease agent hol di ng

portion 7223 capy!r 80aheh d he d1dlkAsena t% L15gLd 1PERERO a1k d nner

circunferential surface defining e cavil
agent holding portion includes the concave portions

and the convex portions, a shape of the concave
portion or the convex portion is not 1limited to one
described in the above mentioned embodiment as long as
it can hold the release agent and transfer it to the
inner circumferential surface defining the cavity at

the time of need.

[0192] For example, the lower punch release agent
holding portion may be formed on the side surface of
the lower punch by a rough surface processing such as

sandblast.

f0193] Further, the lower punch release agent
holding portion is not 1limited to the structure
including the concave portions and the convex
portions, but may be formed by, for example,
subjecting a  treatment for improving a 1lyophilic
property with respect to the release agent to the side

surface of the lower punch.

[0194] Further, in the description of the above
mentioned embodiments, the release agent is applied to
the lower punch release agent holding portion by being
injected (sprayed) . However, the release agent
application'method ié hot limited thereto, but may be -

carried out by, for example, a method such as a
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51 as the | ower punch 723 noves inside the cavity 51 (in this enbodi nent,
+upward) like the |Iower punch rel ease agent hol ding portion 722 of the above
mentioned first enbodinent. [0187]1n this enbodi nent, each concave portion
725 is constituted in the sane manner as each concave portion 625 of the
above nentioned upper punch rel ease agent hol ding portion 622. [0188] To
such a | ower punch rel ease agent hol ding portion 722B, the rel ease agent is
applied by the lower die rel ease agent application nmechanism 20 of the
above nendtipgnedy fine shodnbedi nempl i FALEThes thddedshiedy rodushi,orm devi ce
1B accordi to the sec g enbodi nent descri bed above al so can exhibit the
sane effﬁeﬁgfﬂ%‘?ﬁetﬁﬁlgé %ody production device 1 of the above nentioned
first enmbodi nent. [0190] Wil e the descriptions are made on the nol ded

pr oduct Eroductlon devi ce, the nol ded product production nethod and the

mol ded p MmﬂﬂTR%%%rﬂPBﬁlﬁéﬁﬂﬁI?ﬁesent i nvention based on the enbodlnents
Shoun L dbidsdr au g, ddieadd esead v Rl Les ARt ddaLLed dherglo. Fach
conponent constituting the nDI ody uctron device or eke is
subst i t upeesfeort an iavsrttraoy C@nnﬂmmeshaw1ngﬂdﬂdaﬁnephmﬂu¢©n gyt

Further, c%';n IIIersasr:yogt ocfcw.‘gs al S%O 1IPge %da edrfabfr et C)E:specially,

the molded product production device of the present

includes a molding die having an inner circumferential
surface defining a cavity with upper and lower
openings, the cavity into which the molding material
is to be filled, a lower punch provided so as to be
inserted into the cavity from the lower opening
thereof and vertically move, the lower punch having a
lower punch surface and a lower punch release agent
hélding portion which is provided at a lower side of
the Jlower punch surface and capable of holding a
release agent, an upper punch provided so as to be
inserted into the cavity from the wupper opening
thereof and vertically move, the upper punch having an
upper punch surface; and a lower punch release agent
supply means which supplies the release agent to the
lower punch release agent holding portion when being

exposed outside the cavity.

This makes it possible to apply the release agent
onto the inner circumferential sﬁrface defining the
cavity. >For this reason, it is possible to prevent
the molding material from adhering or bonding to the
inner circumferential surface defining the cavity. As

. a result, the obtained molded product can have a high

quality. Therefore, the present invention provides
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[ 0191] For exanpl e, the conponents of each of the above nentioned

<enmbodi nents may be conbined with each other. For exanpl e, although
the | ower punch rel ease agent hol ding portion includes the concave portions
and the convex portions, a shape of the concave portion or the convex
~portion is not limted to one described in the above nentioned enbodi nent
as long as it can hold the rel ease agent and transfer it to the inner
circunferential surface defining the cavity at the time of need. [0192] For
exanpl e, imideidtowezal papph iredkeidksetygent hol di ng portion may be formed on the
side surface of the |ower punch by a rough surface processing such as
sandbl ast. [0193] Further, the | ower punch rel ease agent holding portion is
not limted to the structure including the concave portions and the convex
portions, but may be formed by, for exanple, subjecting a treatnent for
inmproving a lyophilic property with respect to the rel ease agent to the
side surface of the |lower punch. [0194] Further, in the description of the
above nentioned enbodi nents, the release agent is applied to the | ower
punch rel ease agent hol ding portion by being injected (sprayed). However,
the rel ease agent application nethod is not limted thereto, but may be
carried out by, for exanple, a nmethod such as a _
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di ppi ng net hod, an application nmethod using a brush, a roller or the |ike.
«I NDUSTRI AL APPLI CABI LI TY [0195] A nol ded product production device of the
present invention produces a nol ded product by conpression nolding a

nol ding material. Especially, the nolded product production device of the
present includes a nolding die having an inner circunferential surface
defining a cavity with upper and | ower openings, the cavity into which the
nol ding material is to be filled, a |l ower punch provided so as to be
inserted into the cavity fromthe ICaseMpeni ng thereof and vertically
nove, the | ower punch having a | ower punch surface and a | ower punch

rel ease agent hol ding portion which is provided at a | ower side of the

| ower pumtiatsuird aceaamedcapabl e of hol ding a rel ease agent, an upper punch
provided so as to be inserted into the cavity fromthe upper opening

t hereof and vertically nove, the upper punch having an upper punch surface;
and a | oger PuAChdid&ASErBaeNl: SHPBLYCITARS JbVERSURRIdESa | B8 sl ease
agent to the | ower punch rel ease ‘agent hol di ng portion en being exposed
out si de Ws€aviey. producimgs aakewldedosbpBle thy appbypressieirease

agent onbglkggl qgﬁﬁ?ghgggngﬁhg%%lggés#aw?§3§§%'ning the cavity. For this

reason, 0SS e to~preve I'ng natéerial from adhering or
bondi ng to theai nmeilddngcurdfier ehkivalng urdfrac e rtef 1 nidigr ¢ L 6@¢niti.aAS a
result, the obtained_nol.ded product can have a high quality. Therefore, the
pr esent FH&ﬁ%ﬁ%n g?&&ﬂ&ﬂ? iﬁdu§ﬁ¥%ﬁyapMHQHﬂﬂPgP?F G VB LARRT i s

claimed bpenings, the cavity into which the molding material
is to be filled;

a lower punch provided so as to be inserted into
the cavity from the lower ©opening thereof and
vertically move, the lower punch having a lower punch
surface and a lower punch release agent holding
portion which is provided at a lower side of the lower
punch surface and capable of holding a release agent;

an upper punch provided so as to be inserted into
the cavity from the wupper opening thereof and
vertically move, the upper punch having an upper punch
surface; and

a lower punch release agent supply means which
supplies the release agent to the lower punch release
agent holding portion when beiné exposed outside the

cavity.

2. The molded product production device as claimed
in claim 1, wherein the lower punch release agent
holding portion transfers the release agent held
thereto to the inner circumferential surface defining

the cavity as the lower punch moves inside the cavity.
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1. A nol ded product production device adapted to be used for producing a

. nol ded body by conpression nolding a nolding material, conprising: a
nol di ng di e having an inner circunferential surface defining a cavity with
upper and | ower openings, the cavity into which the nolding material is to
be filled, a |l ower punch provided so as to be inserted into the
cavity fromthe | ower opening thereof and vertically nove, the | ower punch
having a | ower punch surface and a | ower punch rel ease agent hol di ng
portion @®hich Theprmvlded airadhoverprsidiecviohheidoivee punchladrfeate and

capabl e of holdi.n rel ease agent; an_u r punch provided so as to
bepinserfgd F%@ﬁﬂ?hg’cai SF ST r#hﬁﬁatﬁﬁﬁﬁrod@ﬁgﬁg tﬁ%?@&ﬁeanagﬁﬂqically
nove, theugpnef REAGR hawppUiar UPREr RUKIsSULRGRE 8Bd the lowdd ower

punch rel ease agent supply nmeans_which supplies the rel ease agent to the
| oner puRERG eI Ease288eRIHYt dRAYIpHAt IRIT WheR bbiedy ksdes eaxggssidle t he

cavity. ogtghife nohdedapnequcty oif odyct h g, devisen a5qCha in claimli,
wherein ?heslower puncﬁ %esgagé agent %oléﬁnglgor?ﬁgn tfgﬁ%%%rs t he rel ease
agent held thereto to the inner circunferential surface defining the cavity

as the lqwer p h oy i nsJ e Vi . _3..The nol ded produc

product i gri dev?@% as c?%?nﬁ?%uépaipﬁrﬂaoﬁ&%é?gi nd?vﬁ%ac?ovavesr ﬁgﬁ&ﬁler(%l ease
agent suppl yciedms syppwhexdie rsHeaseowgentptinchhertdersepuagentel ease
agent hol din ortion when being osed outside the cavity fromthe | ower

ex
openi ng HEPSt . MCFRSTHVRB a&&[ﬁ?guéﬁHﬁ%ﬂ%cﬁﬁﬁ?HeEPc§Qﬁ dP¥Sted in

clai m 1, puheieirelbgskowRferUNEH1 HEhGATH AYESH FURRI \od RS kpBRIdES the
rel ease agent to the | ower punch rel ease agent hol ding portion when being

exposed BUtSiige tHee caaViyyf o hehappppegpaneryintetbsireos. The nol ded
product production device as claimed in claim1, wherein the | ower punch

rel ease agent supply neans includes at | east one nozzle which injects the
rel ease agent Theambided| guerdpunclpreleaseoageidvhobdiary paatiment exposed
outsi de E%e 8igﬁt "1, wherein the 1lower punch release agent
supply means includes at least one nozzle which
injects the release agent toward the lower punch
release agent holding portion exposed outside the

cavity.

6. The molded product production device as claimed
in claim 1, wherein before the molding material is
filled into the cavity, the release agent is applied
to the lower punch release agent holding portion, and
then the lower punch 1is temporarily moved so that an
upper end of a region of the lower punch release agent
holding portion, to which the release agent has been
applied, reaches in the vicinity of the upper opening

of the cavity.
7. The molded product production device as claimed

in claim 1, wherein the lower punch release agent

holding portion includes a plurality of concave
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6. The nol ded product production device as clained in claim1, wherein
ibefare the nolding material is filled into the cavity, the rel ease agent is
applied to the | ower punch rel ease agent hol ding portion, and then the

| ower punch is tenporarily noved so that an upper end of a region of the

| ower punch rel ease agent hol ding portion, to which the rel ease agent has
been applied, reaches in the vicinity of the upper opening of the cavity.

7. The nol ded product production device as clained in claiml, wherein the
| ower pupcirtistmasardéotr hoddiveg ppotitdonasnclfedessd @r &l t yurfexxoncave
portions an%{or conyex E rtions forned on.an outer circunference of the

| ower punch %feﬁ%e D e&jﬁ?dﬂﬁ%? pPB&ﬁgilon device as clained in claim

7, wherein each concave portion is a groove extending along the outer
circunference of the |ower punch in a horizontal direction. 9. The nol ded
product froductfén Bedied é&r%@é?ﬁecpwdlé%ilﬁfll deYifer aonpledimef an upper

punch religase; aganty suwa@eerzt%ﬁnéaeﬁvw&l@awng}dx%&ﬁ applyi g R J&l ease

agent to the upper punch 10. The nol ded product production~device as
cl ai med extardm®, adlsarei thehecupper pinchnfelrease agénttlsepploweareans has

a f“”Ct'%%nR51@BP| 'H%ﬁﬁgﬁnf: fagfrg ?t onto each of the upper and | ower

punch surfaces productlon device as clained in
claim9, wherein the upper punch rel ease agent supply neans al so serves as

t he Iomer unch.rel e ent Iy

p Qh afgeggpro ugg proéhctlon device as claimed
in claim 1 further comprising an upper punch release
agent supply means having a function of applying a

release agent to the upper punch.

10. The molded product production device as claimed
in claim 9, wherein the upper punch release agent
supply means has a function of applying the release

agent onto each of the upper and lower punch surfaces.

11. The molded product production device as claimed
in claim 9, wherein the upper punch release agent
supply means also serves as the lower punch release

agent supply means.

12. The molded product production device as claimed
in claim 9, wherein the upper punch further includes
an upper punch release agent holding portion which is
provided at an upper side of the upper punch surface
and capable of holding the release agent, and

wherein the wupper punch ‘release agent supply
means has a function of supplying the release agent to

the upper punch release agent holding portion.
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12. The nol ded product production device as clainmed in claim9, wherein the
.upper punch further includes an upper punch rel ease agent hol ding portion
which is provided at an upper side of the upper punch surface and capabl e
of holding the rel ease agent, and wherein the upper punch rel ease
agent supply nmeans has a function of supplying the rel ease agent to the
upper . punch rel ease agent hol di ng portion. 13. The nol ded product
production device as clained in claiml, wherein an average thickness of

t he rel ease agehe applded Eredchtofpiddudppen pikrehcsurdsace]latied ower
punch surface _and thf i nner ci,rcunferenti al surngfe definin% the cavity is

in the rafge O 0" 001’ t o"E6 AN BF TRECHBLFed PHIHRESBr obidct it devi ce

as cl ai medlidagd aiggdnt Wgppi A eldhe ol ddwh Mt eri ghei Sughed p?wf‘crrﬁd state
and contains a resin material. 15. The nol ded product production device as
cl ai med SH*d39n 14FhgherkPriethe BT metarfiage cofphi sdshan ép®ar based

resin migAnredénc 108 @lﬁf&'cer%ﬁtnf‘ﬂﬁd%té 9#1&9%%0&_@8-3' ac:r{EEd In
~claim 14, wherein the rel ease agent contains a silicon -based rel ase
agent. rangk® meft hod06f pooduriumy. a nol ded product using the nol ded product
production device defined by claim1, conprising: a | ower punch
rel ease agent supply step of supplying the rel ease agent to the | ower punch

rel ease agent fhkdimgl@edt imroduce frddudbabnt heedDrer guineharigleepse agent
hol di ng ortign,is exposed outside the cavity; a rel ease agent

transfer 18t ef164M r dnsf ST R het el 8Edag8Nnt MAEIEF %! t HeS | &der Funch
rel ease gl N déPEtBOBHPOEI P4 N8si ANSl Lid Gt ereati al surface defining

the cavity as the | ower punch noves inside the cavity;
15. The molded product production device as claimed
in claim 14, wherein the resin material comprises an

epoxy-based resin material.

l6. The molded product production device as claimed
in c¢laim 14, wherein the vrelease agent contains a

silicone-based release agent.

17. A method of producing a molded product using the
molded product production device defined by claim 1,
comprising:

a lower punch release agent' supply step of
supplying the release agent to the lower punch release
agent holding portion in a state that the lower punch
release agent holding portion is exposed outside the
cavity;

a release agent transfer step of transferring the
release agent held to the lower punch release agent
holding portion to the inner circumferential surface
defining the cavity as the lower punch moves inside

the cavity;
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afilling step of filling the nolding material into the cavity; and

.a mol di ng step of conpression nolding the nolding material filled into the
cavity using the upper and | ower punches. 18. A nol ded product produced
usi ng the nol ded product production device defined by claiml.

a filling step of filling the molding material
into the cavity; and

a molding step of compression molding the molding
material filled into the cavity'using the upper and

lower punches.

18. A molded product produced wusing the molded

product production device defined by claim 1.
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