SPECI FI CATI ON MOLDED BODY PRODUCTI ON DEVI CE, MOLDED BCGDY- PRODUCTI ON. METHCD,
i AND,MOLDED BODY TECHNI CAL FI ELD [0001] The present invention relates to a
nol ded body production device, a nol ded body productiﬂ”ﬂ”ﬁﬂ“ﬂﬂﬂ”ﬂWat S

met hod of producing a nol ded body), and a nol ded body

[0002] I n general,a nol ded body production device, which preduees a nol ded
body (green conpact) by conpression nmolding a powdered nmol-di-ng nateri-al,

i ncludes a nolding die defining therein a cylindrical cavij Wi th u er and
| ower openi ngs and havi ng uppeSRRGLEDOBTIONd surfaces d Mﬁﬂmmum m pper
and | ower openings, respectively, a |ower punch having a

surface which is to be inserted into the cavity from.the | owecoepeni ng of
the nol dimgLOE®, BOMY aPROPPET IR TEWNEYE NgMan.DHIPesopYNeRopuicFaRay Whi ch is
to be inserted into the cavity fromthe Uﬁger openi ng of the nolding die
(for exanple, Patent DoculﬁﬁﬁﬁoP) ANROE3}RECOBAING to such a nol ded body
producti on

TECHENICAL FIELD

[0001] The present invention relates to a molded

body production device, a molded body production
method (that.is, a method of producing a molded body),

and a molded body.

BACKGROUND ART

[0002] In general, a molded body production
device, which produces a molded body (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).

[0003] According to such a molded body 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 upper



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 |ocated
into the cavity and bel ow the upper end surface of the nolding die, the

nol ding material is supplied onto the | ower punch surface within the
cavity, and then the upper punch surface is noved down so that the nolding
material is conpression nolded using the | ower and upper punch surfaces.

[ 0004] Conventionally, in such a nolded body production device, for the

pur pose plummtevestt hgcadhesi omamredondowg ofsa heehmot di tigemamerlidalng o t he

| ower and _upper_punch surfaces and the.like, a.release agent is applied
ont o eacﬁla:)éfeplijtﬁ%fl over Czﬁ%plﬁ?)f)ﬂoﬁun@ﬁlg&:éfeablgsmt%f %j“(.? tﬂ@“fﬁﬁ didty* mat eri al
i's suppl upghedmtpuhde savifyedglescri bed above. [0005] As described in the

Pat ent Docunent 1, conventionally, in a state that the upper punch is
| ocat ed above the upper end surface of the nolding die and the | ower punch

surface g_@oqmgned WebAvent {iddisim W th) 4 hegypper gnd nﬁiéfé%&e Yo dihe
nol ding die, a nozzle is put between the upper punch and the | ower punch.
Ther eaf t Produnt ¥eh cadevdagent i Eoappltired optopeseh off t hereweert il upper

punch sucf : ayi i rele agent..upwar d .and. d ward.fromthe
nozzl e. %8%%%\% , %ioﬁlhlggenﬁeédeg%%odg%grd& Ut im%ntedrg%/?g\émca%c%rhael ng to
t he Pat edbwieac unedt uppetrhguretieasardgeris i sndppheed idd y antre lelaesd ower and

upper punch surfaces. Therefore, it is inpossible_to prevent the nol ding
S

mat er i al *BFGth adifer PRE 1 Dordity &6 e r dQ¥Ser eRti%hl WS ace

defi ni ngpue i avityaekbst b fotdi pHednR 1 dIhS RaUSES AuUa] it ¥ugehaes of an
obt ai ned nol ded body, to thereby raise a problemin that productivity

t her eof RE&UDEIRICAGHEN AgsublkedbabeNes nore remarkable if used is a

nmol ding material having a high adhesive property, a nolding materi al

havi ng a high shrinkage rati o when being conpression nolded, or the I|ike.
[0005] As described in the Patent Document 1,

conventionally, in a state that the wupper punch is
located above the upper end surface of the molding die
and the lower punch surface is aligned with (is flush
with) the upper end surface of the molding die, a
nozzle 1s put between the upper punch and the lower
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 body production
device according to the Patent Document 1, the release
agent is 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 body, to thereby raise a problem in
that productivity thereof is lowered. Such a problem

becomes more remarkable if used is a molding material



PRI OR ART DOCUMENT PATENT DOCUMENT [ 0007] Pat ent Document 1: WD 2003/ 037589
OUTLINE OF THE I NVENTION [0008]It is an object of the present invention to
provi de a nol ded body production nethod and a nol ded body production device
by which a nol ded body having a high quality can be produced in excellent
productivity, and a nol ded body having a high quality. [0009]In order to
achi eve the object described above, the present invention includes the
following features (1) to (13). (1) A nol ded body production device
adapt ed havbeausad #bghpradtiues hyea pobded thodyabymebdpngsshanemsladi ng a

ol di ng r|aI o} nol Vi I
ci rcunf egg% suc[} g%ga %lhflg‘nl nagg% Eg\% y \%htg%‘ S%%éﬁg %égesgggjem ngs,

t he CaVIh¢lEMkh whit chhéhe ikel.ding nmaterial is to be filled, and upper and

| ower end surfaces defining the upper and | ower openi ngs, respectively;

an upper punch provided so as to be inserted into the cavity fromthe upper

openi ng phepeofarmdyesiiesal | y nove, the upper punch having an upper punch
surf ace;

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 body production method and a molded
body production device by which a molded body having a
high quality can be produced in excellent

productivity, and a molded body having a high quality.

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

features (1) to (13).

(1) A molded body 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 wupper and 1lower
openings, the cavity into which the molding material
is to be filled, and upper and lower end surfaces
defining the upper and lower openings, respectively;

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

surface;



a |l ower punch provided so as to be inserted into the cavity fromthe | ower
openi ng thereof and vertically nove, the | ower punch having a | ower punch
surface; and a rel ease agent injection nmeans having at |east one
nozzl e hol e capable of injecting a rel ease agent toward the upper punch
surface and injecting the rel ease agent toward the | ower punch surface,
wherein the rel ease agent injection neans is configured so as to apply the
rel ease agent onto the upper punch surface by injecting the rel ease agent
toward the uppérhﬁﬂﬁﬂlBunﬁ@c®ﬂ¢v3@eda€et&witthauimmepuadhﬂntdocated

cbove hePbeL a6l surag of b oo dieand ennly sl relgpse agen

ont o t he Tower “punc ace a exposi ng

~ above theelrm/maiphpcho&lﬂfa’cﬁeb)ZLdvmleCPUEl@ht heavehgase peRat tpmaﬂcl t he
| ower punch surface in a state that the | ower punch surface is |located into
the cavi EVdRFDel dWt he upper end surface of the nol ding die, before t he

mol ding material desiddbbedddio thg LAY meRLO] 1(1;), Wg,g ap! ded,

production device according to the above feature ( rein int
rel ease &FEntNPRAEéEt imlaraspahlhe afIenseceneguﬂzu@ﬂﬂﬂ@elmﬂanbs an

LPDET RN SO ClipbBCCLR A TELERSE AN UDNRTdBIA D Tper nozzle

hol e which injects the | 'ease agent downwar d
prOV|dedr@i&&5&cagen3epawﬂndiﬁM®nibhenuyunCMOsukEabele [0011] (3) The

nol ded body proﬂuctlon vi ce ﬂccordln% to the above feature (2), wherein
the rel ease ag&ifiTdject’ ‘?1 mea %aF§ cBREGur e E° 80P BEXShabi® of

separ at ekynEiangag e@Slas ORD Q:I’H@nﬁ.‘étlle%rbse ohgthe uppes amk | over
nozzl e hol es. [0012](4) The nol e dy producti on device according to the

above fedPREE (PRNGlheSditfadR rkY edst] @gehngi nfBet i bAleasss BIesdnfi gur ed
SO as torBgGapabhe Ofippwirt cpuﬂahanswfsgé onydi fectd an, ofy the rglease
agent between an upward direction and ward direction.
upper punch is located above the upper end surface of
the molding die, and apply the release agent onto the
lower punch surface and the inner circumferential
surface exposing above the 1lower punch surface by
injecting the release agent toward the lower punch
surface in a state that the lower punch surface is
located into the cavity and below the upper end

surface of the molding die, before the molding

material is filled into the cavity.

[0010] (2) The molded body production device
according to the above featﬁre (1), wherein in the
release agent injection means, the at least one nozzle
hole includes an upper nozzle hole which injects the
release agent upward and a lower nozzle hole which
injects the release agent downward, the lower nozzle
hole provided so as to be separated from the upper

nozzle hole.

[0011] (3) The molded body production device



[ 0013] (5) The nol ded body production device according to any one of the
. above features (1) to (4), wherein the rel ease agent injection neans is
configured so as to be capable of vertically noving the nozzle hole.
[ 0014] (6) The nol ded body production device according to any one of the
above features (1) to (5), wherein the rel ease agent injection neans is
configured so as to be capable of changing an orientation of the nozzle
hol e. [0015](7) The nol ded body production device according to any one of
t he abovedwmatdirg (tp td:k(@) abberei nfeattthe caee whewkeedinst ailce bet ween
t he Iomer unch surface and the u I{)per end surface_ of thg nol di ng di e when

t

the rel edSe Sytht %951 hj 8BYEF YTt hBSPLPeat® £§BHIITRFel: ih ﬁﬁar}'sol s
defined a® "Aapmshe cbgt dpabgwqq;n dadomes nuBshrsunfacamlybt he upper

end surface of the noldin I e when the nolding material is conpression
mol ded WORHIST tHel €8%i OF G RRETuBPS 1P T oReFZpandtelan f aces s
defined as "B'", AABis in the range of 0.5 to 1.5. [0016](8) The nvol ded
body production device according to any one of the above features (1) to
(7), wherl®i0iZn aver &4g¢e t Hitknesw loied he bogleaspragenit appl i éévorceach of

t he upper, J QHH&P_ syrface, 1?; I [,PU rfac nd the |nner
C|rcunferent|a rface &; n|%§gt e 9§€?€&re qrﬁthe ¥ % &10f djﬁﬁl to 50
[0017] (9xellemsw| dgeénrodynpeeductri omedew ces configured so as to
be capable of switching an injection direction of the
release agent between an upward direction and a

downward direction.

[0013] (5) The molded body production device
according to any one of the above features (1) to (4),
wherein the release agent injection means is
configured so as to be capable of vertically moving

the nozzle hole.

[0014] (6) The molded body production device
according to any one of the above features (1) to (5),
wherein the release agent injection means is
configured so as to be <capable of changing an

orientation of the nozzle hole.

[0015] (7) The molded body production device
according to any one of the above features (1) to (6),
wherein in the case where a distance between the lower
punch surface and the upper end surface of the molding
die when the release agent is injected by the release
agent injection means is defined as “A” and a distance
between the lower punch surface and .the upper end

surface of the molding die when the mblding material



according to any one of the above features (1) to (8), wherein the
Is of a powlered state and contains a resin material. [0018](10)
The nol ded body production device according to the above feature (9),

. materi al

wher ei n

the resin material conprises an epoxy-based resin nmaterial.

nmol di ng

[ 0019] (11) The nol ded body production device according to any one of the
above features (1) to (10), wherein the rel ease agent contains a

silicone-based rel ease agent.

[ 0020] (12) A nethod of producing a nol ded

body usi g t kemptetesii bodympi dedct wdrtidigvi dehelef¢areditgccordingg ttheany one

of the ahove feat 1) to (11 onprising, _. n g pI|c |

of appl yluﬁgetrhea?gl g%’& ag%ﬁ?cgnts)dhfﬁaeggﬁpérs giﬁﬁ::hngﬁrﬁfce ﬁ

rel ease agentn ttwvardahe uwFpey. pupshisyrface in the state that
[0016] (8) The molded body production device

according to any one of the above features (1) to (7),
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 um.

[0017] (9) The molded body production device
according to any one of the above features (1) to (8),
wherein the molding material is of a powdered state

and contains a resin material.

[0018] (10) The molded body production device
according to the above feature (9), wherein the resin

material comprises an epoxy-based resin material.

[0019] (11) The molded body production device
according to any one of the above features (1) to
(10), wherein the release agent contains a silicone-

based release agent.

[0020] (12) A method of producing a lnoided body
using the molded body production device defined
according to any one of the above features (1) to
(11), comprising:

an application step of applying the release agent
onto the upper punch surface by injecting the release

agent toward the upper punch surface in the state that

on step
ting t he



t he upper punch is | ocated above the upper end surface of the nolding die,

. and .applying the rel ease agent onto the | ower punch surface and the inner
circunferential surface exposing above the | ower punch surface by injecting
the rel ease agent toward the | ower punch surface in the state that the

| ower punch surface is located into the cavity and bel ow t he upper end
surface of the nolding die; a filling step of filling the nol di ng
material into the cavity; and a nol ding step of conpression nol ding
t he nol dithg mpreef apuhichl eics | hboatkd cdhoty ubengpder uppér sard dwcner

punches. [00 (13 .mol ded bod roduced .usi ng.the | ded bod roducti on
devi ce dgFinéﬁLad%%%éﬁﬁg'tglgny %H@ o?pPﬁgléﬁbv hﬁéa?%ﬁggfﬁi)%§%%%jj.
BRI EF DESGRIPTI @%heéOF THvORAW pGEcH 0022]Fidzel isna Seehonalinteaw show ng
the entire structure of _a nol ded body production device according to a

first enfiddiTBHSHRREhE lprekeCE nf&RESIMY above g boveraryéRdt opent
view (seglir@iale Vi) 0i5LBe;08 d%qlleb]?@é1pg£gélc'lt:éll%gngeytggvay@mlﬁ1yﬂ G 1

in acircunferential direction’thereof. is a partia
enl ar ged 1o&&n dpranchi ewshve ngnt Hrqrobtad ebddya pr stectionedepuoeshown i n

FIG 1. gurface is located into the cavity and below the upper

end surface of the molding die;
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 wusing the upper and

lower punches.

[0021] (13) A molded body produced using the
molded body production device defined according to any

one of the above features (1) to (11).

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 1is a sectional wview showing the
entire structure of a molded body production device
according to a first embodiment of the present

invention.

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

circumferential direction thereof.

FIG. 3 1s a partially enlarged sectional view
~showing the molded body production device shown in

FIG. 1.



FIG 4 is a view for explaining an operation of the nolded body production-
devi.ce shown in FIG 1. FIG 5 is a view for explaining the

operation of the nolded body production
continued fromFI G 4. FIG 6 is a partially enlarged sectional

device shown in FIG 1, which is

Vi ew

showi ng a nol ded body production device according to a second enbodi nent of

the present invention. FIG 7 is a partially enlarged sectional

Vi ew

showi ng a nol ded body producti on device according to a third enbodi nent of
the present in¥é@ti ¢h. 1BEST WDBDR FOR CARRYENG IO FHE dpMVENTLON of

[ 0023] He nhe d e of t resen vention wll be
descri be%ﬁbagneédloon tﬁg gc%(%(rjrop&z;‘%)‘?h% draa\?mlﬁ:ges Shn "E Itgg'l nt >

First, description will be made on a first errbodl rrent of the present

i nvention. [Oo%ﬂf' Cg 1 | s a sectional view show n% t he

view for explaining e operation of
the molded body production device shown in FIG. 1,

which is continued from FIG. 4.

FIG. 6 1s a partially enlarged sectional view
showing a molded body production device according to a

second embodiment of the present invention.
FIG. 7 is a partially enlarged sectional view
showing a molded body production device according to a

third embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0023] Hereinbelow, preferred embodiments of the
present invention will be described based on the

accompanying drawings.
<First Embodiment>

First, description will be made on a first

embodiment of the present invention.

[0024] FIG. 1 1is a sectional view showing the
entire structure of a molded body production device
according to the first embodiment of the present
invention, FIG. 2 1is a development view (sectional
view) of the molded body production device shown in
FIG. 1 in a circumferential direction thereof, FIG. 3

is a partially enlarged sectional view showing the



entire structure of a nolded body production device according to the first
enbaqdi ment of the present invention, FIG 2 is a devel opnent view
(sectional view) of the nolded body production device shown in FIG 1 in a
circunferential direction thereof, FIG 3 is a partially enlarged secti onal
vi ew showi ng the nolded body production device showmn in FIG 1 and each of
FIGs. 4 and 5 is a view for explaining an operation of the nolded body
production device shown in FIG 1. [0025]In this regard, although a

mat er i al mModrdeskabpdy pewidiordich odefposdesieodwnesnn FIER eri abhd sdaipi cal |y
used as afm%l 'sng ‘rlnateri% in this enbodi rrentl t.he nol di ng mater.ial is not
limted Pheretd I ntt AEDrestht 2 NoET T BHPLBLAIRE, 28 EBRFESi 9N

cont ai ni BF \tatd anslEeddB ey igls@ant & ol iads ShoWar ii@UF IE nds. of organic
materials can be used as the nolding material, as long as it can be
conpression nolded to produce a nol ded body. [0026] A nol ded body production

device 1ra@eeyding tenthig;jembediaen showyin IG? 1. :sg-cald.ed rotary
type nol Jed body prodﬁcti oﬁ devi ce (tabl et na%%:ﬁ_ne ) T%gf%l%g S%I(SJWH in FIG
1, such &emdlidedl beelyipeoduction dewpedereidncinsiesn a hagerial)a simft 3

supportegﬁctghg][fraqpsezdso tq be ¢ lH of _ratating ahout Z axis,
and a rotary ta % 4 attache#to%t hemsﬁgﬂt % J'I‘aoft he 't ot zta:r%yls[ abl e 4,
a plural empoafimahd} ng tdiees hpldiplgir anatygrdfaluppes dirgst 6 anchiagd urality
of | ower gli es 7 are attached. , ,
thereto in the present invention. For example, a
composition containing various kinds of inorganic
materials or various kinds of organic materials can be
used as the molding material, as long as it can be

compression molded to produce a molded body.

[0026] A molded body production device 1 according
to this embodiment shown in FIG. 1 is a so-called
rotary type molded body production device (tablet

machine) .

[0027] 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.

[0028] 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.

[0029] Further, as shown in-FIG. 2, an upper die
elevating mechanism 8, a lower die elevating®mechanism

9, a release agent application mechanism 10, an



[ 0029] Further, as shown in FIG 2, an upper die elevating nmechanism8, a

| ower die elevating nmechanism9, a release agent application nechani sm 10,
an ejection guide 11 and a nolding naterial supply nechanism 12 are
fixedly (unrotatably) provided on the franme 2 around the shaft 3,
respectively. In FIG 2, a position at which cans 82, 92 described bel ow -
are provided (that is, a position where final conpression described bel ow
is carried out) is defined as a reference position (00), and an angl e about
an axi s Eijestdan s@ovide [ 00B0] &andsueh anobiliied bovat qaraiict soprdevi ce 1,
the plurali of . molding dies 5..the plurality, of upper.dies 6 and the
plurali tﬁ}le&wﬁ%ﬁ%rp %?eg%f r%%’é?glgbgﬁﬁnﬁ%%a%a%(yi (}g)e“fjh eFg\/\,f)flh rotary
table 4. f6hte theakotaid othef sthert o ar y dspd et dvellhre upperrdee e evating
mechani sm 8 noves vertically each upper die 6, and the_|ower die el evating
mechani sfh PADYELOPerd F caiiFRalRMDWEE - di 22 7 39T034PER el Y héF shand,

each nol dig il S (khate! £611 velyosubj 8at §hd Lo a@ﬁlniaclat(i:?ﬂ ?Testsil%r{ el ease
agent by the rel ease agent application nmechanism 10 and |F ing of the
mol di ng Aesenidiedy paéomol disng ariteiedl suppl y irechdaf sned2, agependi ng on

a rotati ang h f_. [0032] At this;tLoe, i.png die_ 5.

sel ecti vglgf/lE an s%qgjé)ﬁsﬁtajfcl[ng s(ﬁf}ebt% toagﬁealgggpi (r%%?%g 0 tﬁlg(lrszl ease
agent byltime relieasshagent application nmechanism 10 (that is, this step is
a rel ease agent application step), the filling of the nolding material by

the nol ding material supply nechanism 12 (that is, this step is a noldin
i%|3

mat eri al [PO3GIng st ep}, St6itpresdicdniaml BPAY dFredeckdra Mevice 1, .
the plurality 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.

[0031] On the other hand, each molding die 5 is
selectively subjected to application of the release
agent by the release agent application mechanism 10
and filling of the molding material by the molding
material supply mechanism 12, depending on a rotation

angle thereof.

[0032] At this time, each molding die 5 is
selectively and sequentially subjected to the
application of the release agent by the release agent
application mechanism 10 (that is, this. step 1is a
release agent application step), the £filling of the
molding material by the molding material supply
mechanism 12 (that is, this step is a molding material

filling step), compression molding of the molding

10



material filled into the nolding die 5 using the upper die 6 and the | ower
die,7 (that is, this step is a conpression nolding step), upward extrusion
of a nol ded body obtained by the conpression nolding fromthe nolding die 5
due to noving up of the lower die 7, and ejection of the extruded nol ded
body by the ejection guide 11 (that is, this step is a nolded body ejection
step). [0033] Herei nbel ow, description will be nade on each of the
conponents constituting such a nol ded body production device 1 in detai

one aftemageotiwel.filled Iﬁmpshhétm@ﬂdimmp@betéddgdm@etheamppéﬂhrough

b 1 2 that it ot t th t line Z
[88&2?%§d§ o§er é%d%%grtfgﬁg5fqgﬁ% aaiﬁgﬁgou Vi |35¥’3§|?§‘LrOV|ded

( secur edromPiies swsm wieald i3 i smaegaged dpw@rwor r@x?c&mm(sh | fr otatably
driven by a drivin%tnechanlsn1not shown in the draw ngs. (;0035]Further to

the shaf 0198 ePPoargPEaBREY P¥ (i GOAPLSSLF@R) molding Ty ot ary

table 4 m@ liﬁi?ﬁdﬁnét age 4l a@ewebcﬁlotﬂ%@l%abftm@ mgfnal@ e 5 are
fixed, W@fper die hold portion 42 holding the plurality of upper dies 6

so as toapnsrtiske¢yiabveodnd tdrd overt dindelol ehadated onbd@yhobgi ng-hehe
plurallt%J%%éfyﬁrgg&gg Ef“’Eﬁa£°1%?r%hf%'¥thV%s a molded body

ejection step).

[0033] 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 2Z.

[0034] To a lower end portion of such a shaft 3, a
worm wheel 34 1is provided (secured). This worm wheel
34 is engaged to a worm 35 which is rotatably driven

by a driving mechanism not shown in the drawings.

[0035] 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 upper
dies 6 so as to vertically move and a lower die hold
portion 43 holding the plurality of lower dies 7 so as

to vertically move.

11



[ 0036] The plurality of nolding dies 5 are provided to the stage 41 so as to
pass through the stage 41 in a vertical direction thereof. [0037] The
plurality of nmolding dies 5 are also provided so that distances therefrom
to the axis line Z are equal to each other (that is, the nolding dies 5 are
provi ded at positions each having the sane sem di aneter fromthe axis line
Z), and are provided in regular intervals along a circunferential direction
about the axis line Z [0038]Each nolding die 5 has a cavity 51 with upper
and | owerl 083l ngs tHeeei rpluralityl n ohi s mobddngentdiehe cavi tarebl is of

a cylindrical. shape extending_along a vertical directiogn. Nanely, a
hori zont &F %S¢ ef%n%éjf %ﬁg c €?9§ ﬁli $%f 28 c??c@%ssﬁmuﬁd e
hori zont altasectd DniAr gavefrdites Taqit¥cbliors taosséant in al nost 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 nol ded body or the

ke, 1t ropaal |1m4Rd t91 LAGIGRECULET ROARENgPUL; BRY be AR eLhidi i cal
shape, a polygonal shape ‘and the I'ike. Further; the horizontal section area
of the cavioMidsld nap Wdat adistangss t tbarefincm | soexpendedisr ldoredensed.

[ 0039] I nt;o such, &, §avi t | di ri %fi lied.(filled) by
t he nol dlkng‘;;EL mat e%l“a? g%ﬁ%hnegﬁg%?s%t?%ﬂg04g hznorsrijocfjg?%ggﬁ%tsergl al
supply nmeckaniprnot2ded 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.

[0038] Each molding die 5 has a cavity 51 with

upper and lower openings therein.

In this embodiment, the cavity 51 is 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 1is
set based on a shape of a desired molded body or the
like, it 1s not limited té 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.
[0039] Into such a cavity 51, the molding material

is supplied (filled) by the molding material supply

mechanism 12.
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includes a supply unit 122 having a concave portion 121 to which the

. molding material is supplied froma hopper not shown in the draw ngs.
[0041] This supply unit 122 is provided at a position having the sane
sem di ameter fromthe axis line Z as that of the nolding dies 5 and at a
predeterm ned position along the circunferential direction about the axis
line Z. Further, the supply unit 122 is capable of sliding wwth respect to
an upper surface of the stage 41 of the rotary table 4. [0042] The concave
portion 121 opens downward. In such a nolding material supply

nmechani s ~when t cavi .51 noves bel ow t he concave_portion 121, the
nol di ng ﬁg% 933 supﬁﬁ?edmp %ﬁﬁg'cgﬁb P rt?%ﬂpiﬁl HFSE%IFﬁﬂkr&J%he

teri
cavity Sincadiedild edupbarei ahar [0943nkei Ayl di ngoRierd abdre it imted
to a specific kind as long as it can be conpression nolded to thereby
obtain alrdi ded BEHER | Rhehdnebddnghdiat e ¥ b lexddhpPEpPPa iteshl EXOMo de used

for seal haghpam condyabon 15 HRdugedywiag®! ding material (resin
conposition) containing a curable resin-and a curing agent is used.
[ 0044] Exanpl es of the curable resin include: a novol ac-type phenol resin

such as q%%qgh novolgﬁisre%hgi]éyegg%igonIQC'G§§in Péﬁ?&%ﬁhe%%! é{novolac
resin; a phenol resin such a Besol ype pﬁenol reé?n; anh “epoxy resin such
as a novplad-tige époxingedihe (sahe peanaiamyoéac-fyPe aoxXy axas n,
cresol nqvol ac-fype epox% resin), . a. bi phenol-é ge egoxy resin (e.g.,

bi spheno JﬁEﬁyﬁ% &oxyE ki no%hi Lhfendlo i 13%e % Sy PesPRf &t 2

hydr oqui pererdtdemeneyy 86kAtidPi PRAMHg t YREPOXY: F@ShPerdntliidbene-type
epoxy resin, a triphenol nethane-type epoxy resin, an al kyl-nodified
t ri phenoPif@Harfen t pPeUdposdyer 83§ hine Z. Further, the supply

unit 122 1is capable of sliding with respect to an

upper surface of the stage 41 of the rotary table 4.
[0042] 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
portion 121 drops toward the cavity 51 to be filled

thereinto.

[0043] 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.

[0044] - Examples of the curable resin include: a

novolac-type phenol resin such as phenol novolac
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triazine ring-containing epoxy resin, a dicyclopentadi ene-nodified

. phenol -type epoxy resin, a naphthol-type epoxy resin, a naphthal ene-type
epoxy resin or an aral kyl-type epoxy resin (e.g., phenylene chem cal
structure and/ or bi phenyl ene chem cal structure-containing phenol

aral kyl -type epoxy resin, phenylene chem cal structure and/or biphenyl ene
chem cal structure-containing naphthol aral kyl-type epoxy resin); a
triazine ring-containing resin such as urea resin or a nelamne resin; an
unsat ur ared-ipol yestesto ¥ egigvohabi sresehni de riesspheaciol pur ebhalaa esin; a
diallyl phthal ate resin;, a silicone.resin; a benzoxazi.ne ring-cantaining
resin; aggféﬁldt & e%ﬁgporleﬁ%s,l%nauf:ﬁe 35 k%?sog'gypeo@%?olllhgﬁls&éﬁ be used
al one or ahwoepbxyor ee@fird hesadan e useddvo radbt ppki 0OBpoADNgeldigm it is
preferable to use the epoxy resin. [0045] Further, 1 n the case where the
mol di ng A&t&rial RRYFOL poRTBEPEABCSTAMRE  a QREEN coRPEER . canChESeht ai ned
using th p io hce ag ; (of dy er nor e,
in the cgé’g@&%ﬁe % n%?)% ng?grgiﬁél' i'iaofﬁ%ﬁgﬁggm eraéejydlpgt at fér%e powder
to be nok&&drhaseadl-ow Bofrasingg t Anpems ueposy t hesawl, di hispheardlal

cont ai nsza OXY= e i ter) di erj.al _is.easy to
bond to gn[11 perg%%%i’h%‘%%?%@é%11F§§£Pg\qilgﬁlép;{ﬁéng‘lf§§ﬁp’%;)c%ingegr% ‘an i nner
ci r cunf erenbiigheswyrifacepeef épory t e sdayi t yw 5k teldidie Wes typked e
Therefore, hy using the present invention in such a case, the _effects

t her eof taff? raeng?fﬁﬁg‘ﬁﬁoﬁxﬁi‘%‘?%@{}?'[té@%]?ﬁﬁoi‘ﬁer&tsﬁé’r' HARd21&¥ampl es of
the curingaagardqd i nd 8hRoam NRetyRGLUWyHE agepbxuchragign al iphatic

pol yam ne (e.qg., diethylene trianine (DETA%, triethylene tetram ne (TETA),
met axyl yFEREZdiThi ne (MAMBY FOTdRIRbRGL i ¢ pSPPAY ne (eXgSindi ami n@ di phenyl
net hane , - _di a4 Ve i am.pno di n f qQne
(DDS)), gi c?a#ﬁ%ﬂa%%ﬁgwmoﬁggf%%l amI}]%Pco %un%gcggﬁt é%enlgin%’ o(r?igani C

aci d di hpdpatigel - Gy pheneboxyperesriong agengphiurd rgnageppehaeprgyphenol i c
hydr oxyl _gr.oyp) . su S olac-type phenol_resin or a phenol palyner; an
aci d anh;];gfsiggle-?%pé%c}ﬁ%bfggéeﬁfypseuc 3gyar¥easlllrbhéfei'§’aciﬁﬁsm{ e

(11 quid abethiandlydri de}uctue hexablydro phibhpheayariedri denémtida), met hyl
tetrahydro phthalic acid, anhydride (MIHPA)) or an aromatic acid anhydride
(e.g., tPF le?ec-%e?aaéﬁﬁyl@riBEeP?M)?rﬁﬁkaﬁfmm c SREXY dr&fHYdri de
(PVDA), Beezenhanone tgthaeanboxyd g, @cidedi aghydrdde (BTDAL 180! yam de
resin and a polysulfide resin. One of them can be used al'one or two or nore

of chemical structure-containing naphthol aralkyl-type
epoxy resin); a triazine ring-containing resin such as
urea resin 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 c¢yanate 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.
[0045] Further, in the <case where the molding

material is of a powdered state, a green compact can

be obtained using the molded body production device 1
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them can be used in conbination. Especially, in the case where the epoxy

. resi.n is used as the curable resin, it is preferable to use the phenol-type
curing agent (curing agent having phenolic hydroxyl group). [0047]1n this
regard, it is to be noted that the nolding material of the tablet to be
used for sealing sem conductor nmay contain a resin other than the above
curable resin and/or an inorganic filler, or may contai n various kinds of
additive agents such as an accel erator, a coupling agent, a coloring agent,
a flame Bét akdantmobdedwhndess ayenthansoae anthoxtantcag®04dleAtsove such

a stage to i h | uraljty. of | ding dies 5 are secured, .t he upper
di e hol d%%lgr t rln‘éﬁdj%qt s%ﬁi%gvrlla%id. Jﬁ)offg]DTghtehePSB’é&reac{ e Sﬁfc?lctoe Po 1‘_‘(hleon 42,

t he pl ur gbwideoftopper mtileked hBae pr Abwlesosteas nigo thempsapablie cofor
vertical | The g&urality,of upper dies 6 are provided so as

novi . .
to corre%‘@nd\{“ltog%{lﬁég pIRSPF L9 Lof CRBEGMY dis SRS PBEGabs®E 1 Each

upper di RakesidNseehed mat@ihhe waveiyadl 0f thecofsesepdipg nplding die
5 fromthe upper opening thereof. [0050] Nanely, the plurality of upper dies
6 are pr9PPEEd RENERe S¥aHER R st ahced dPWee HiBrhnses faeen 721 and

an inner circumferential surface defining the cavity
51 each described below. Therefore, by wusing the
present invention in such a case, the effects thereof

can be remarkably exhibited.

[0046] On the other hand, examples of the curing
agent include an amine-type curing agent such as an
aliphatic polyamine (e.g., diethylene triamine (DETA),
triethylene tetramine (TETA), metaxylylene diamine
(MXDA)), an aromatic polyamine (e.g., diamino diphenyl
methane (DDM), m-phenylene diamine (MPDZA), diamino
diphenyl sulfone (DDS)), dicyandiamide (DICY) or a
polyamine compound containing organic acid
dihydrazide; a phenol-type curing agent (curing agent
having phenolic 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) (e.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), benzophenone tetracarboxylic
acid dianhydride (BTDA)); a polyamide resin and a

polysulfide resin.

.One of them can be used alone or two or more of
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the above nentioned nolding dies 5 to the axis line Z so that the distances
t her,eof are equal to each other (that is, the upper dies 6 are provided
at positions each having the sane semdiameter fromthe axis line Z), and
are provided at positions having the same pitches as the above mentioned
pitches of the plurality of nmolding dies 5 in regular intervals along the
circunferential direction about the axis line Z. [0051] As shown in FIG 2,
each upper die 6 includes an upper die main body 61 and an upper punch 62
fitted tchewe apperbai esksi nihod:pnﬁdine[iﬂﬁ)Ba].ThSEypeeliagil@-,maiﬂ fthé/t ﬁl i's
rovided sq as_to _be able of vertically sliding with respect to e
5pper di &35 dw%‘(?rrt‘? o%%Pze. CPOXY  TRFI| diier Y5t i GF of Phe CUEFE % e mai n
body 61, richa rippet AWICHr&Reirabilid ted. uls@Q058hdh hlé@ﬁﬁr-@géhc%%ﬂ}?gs an
upper punch surface 621 at a |ower end thereof (see FIG™'3). This “upper
punch suPS&E 6CAUEARIvBLEtal gV g ePReddlsi¢ needredyilntgr ate) .
corresponding cavity 51 fromthe upper opening thereof.

[0047] 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.
[0048] Above such a stage 41 to which the

plurality of molding dies 5 are secured, the upper die

hold portion 42 is provided.

[0049] ' 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.

[0050] Namely, the plurality of upper dies 6 are
provided at the same distances as the distances from
the above mentioned molding dies 5 to the axis line Z

" so that the distances thereof are equal to each other
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[ 0054] The | ower 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. Nanely, below the stage 41, the lower die hold portion 43 is
provi ded. [0055] To the lower 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 nmolding dies 5 described above. Each lower die 7 is inserted into the
cavity 5SXtdfatt hescortlespopgengy dbedi g dire foomitle dtowpbsdpdrimg

t her eof . %%gg6khbnel ,.the plurality of |ower %ies 7 ﬁre rovided at the
sane disf s 1P St S PEOhAARNSEDY e Tt | bREd Fhtdi dd M es 5 to
the axiszl)i,neahdsoaat ghits; disd ances gdei eobnadr enhaqialg t @ rrach pider (that

is, the lower dies 7 are provided at positions each having the sane
sem di anBPt&CHGOm Bife akPs 13ROy, diRPEenghoviRbEchesSpos?Ei ofdithavi ng

the samepifyGhiest fSoEh&ARR nﬁﬂégo@quPi£%$ﬁ§d¥if4E% yial Lhy, mol di ng
dies 5 in regular intervals along the circunferentia I rection about the
axis |inghg Jioosrpfsrshdvial & t2oneadiruovwehedasi® inglaides a | ower
die main body 71 and a | ower punch 72 fitted to the |ower die main body 71.
[0051] As shown in FIG. 2, each upper die 6
includes an upper die main body 61 and an upper punch

62 fitted to the upper die main body 61.

[0052] 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.

[0053] The upper 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.

[0054] 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.

[0055] To the 1lower die hold portion 43, the

plurality of lower dies 7 are provided so as to be
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[ 0058] The | ower die main body 71 is provided so as to be capabl e of
. vertically sliding with respect to the Iower die hold portion 43.

an upper portion of the lower die main body 71, the |lower punch 72 is

[ 0059] The | ower punch 72 has a | ower punch surface 721 at an upper
This | ower punch surface 721 can vertically nove
and is inserted into the corresponding cavity 51 fromthe | ower opening

fitted.

end thereof (see FIG 3).

t her eof .

[ 0060] Each upper die 6 is vertically noved by the upper die

To

el evat i ngapedhlami e 8erEudidlery machnbower die 7 is vertically noved by the

| ower die elevating nmechanism 9.

I ncl udes a guide rail 81 and cans 82, 83.

The plurality of lower dies 7 are provided so as

to correspond "to the plurality of molding dies 5
described above. Each lower die 7 1is 1inserted into
the cavity 51 of the corresponding molding die 5 from

the lower opening thereof.

[0056] 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 1is, 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 o0of the
plurality of molding dies 5 in regular intervals along

the circumferential direction about the axis line Z.

[0057] 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.

[0058] The lower die main body 71 is provided so
as to be capable of vertically sliding with respect to

the lower die hold portion 43.

To an upper portion of the lower die main body

71, the lower punch 72 is fitted.

[0059] The lower punch 72 has a lower punch

surface 721 at an wupper end thereof (see FIG. 3).
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The guide rail 81 is provided around the shaft 3 along the circunferenti al
. direction. [0062] 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 verti cal
position of this engagenent portion thereof along the circunferenti al
direction. Therefore, with the rotation of the rotary table 4, the guide
rail 81 noves vertically each upper die 6. [0063] Each of the cans 82, 83 is
provi ded at an end portion or a predeterm ned hal fway portion of the guide
rail 81.This lowech wincheseicfase 872183chns wefuhcaloy ofopeskimy t he

die 6 d . .[Q064] Thel d I 9 | ud
gur do raiP SI AT Ea Ty, 6aS eS8 iR oA PC AT PG b 10T 2

around t hewshafdp&nahgnghihiesd rcunferential direction.
rail 91 is configured so as to

[ 0065] Thi s gui de

[0060] Each upper die 6 is vertically moved by the

upper die elevating mechanism 8. Further,

each lower

die 7 is vertically moved by the lower die elevating

mechanism 9.

[0061] 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.

[0062]

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.
[0063] Each of the cams 82, 83 is provided at an

end portion or a predetermined halfway portion of the

guide rail 81.

Each of these cams 82, 83 has a function of

pushing the upper die 6 downward.

[0064] The lower die elevating mechanism 9

includes a guide rail 91 and cams 92, 93, 94.
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be engaged to a | ower end portion of each |ower die 7 described above and

. change a vertical position of this engagenent portion thereof along the
circunferential direction. Therefore, with the rotation of the rotary table
4, the guide rail 91 noves vertically each lower die 7. [0066] 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. [0067] Each of these cans 92, 93, 94 has a
function of pushing the lower die 7 upward. Especially, the cam92 is

provi ded so as to correspond to (face) the above nentioned cam 82 (through

th t tab 4). Further, the cam93 is ovided so as to correspond to
(f:c;? ﬂ]g agoﬁ;ﬁerr)gﬁﬁ %eﬁae(q:g[mgg's J(?hpﬁﬁéflﬁd[ér)é FEOHAY (T esa?.%t[ G068] I n

this wayalohe; aae 82iasdmithe Gam P2 aiecpalird. Further, the cam 83 and the
cam 93 are paired. [0069] As described bel ow, the canms 83, 93 apply

pressureforprelimnarilyconpressionnolding (prelimnarily conpressing)the
ol di ng 1ghgsial 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
engagement portion thereof along the circumferential
direction. Therefore, with the rotation of the rotary
table 4, the guide rail 91 moves vertically each lower

die 7.

[0066] Each of the cams 92, 93, 94 1is provided at
an end portion or a predetermined halfway portion of

the guide rail 91.

[0067] ‘Each of these cams 92, 93, 94 has a
function of pushing 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).

[0068] In this way, the cam .82 and the cam 92 are
paired. Further, the cam 83 and the cam 93 are
paired.

[0069] 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
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filled into the cavity 51 of the nolding die 5 to the wupper die 6 (upper

. punch 62) and the lower die 7 (lower punch 72). Further, the cans 82, 92
apply pressure for finally conpression nolding (finally conpressing) the
nol ding material filled into the cavity 51 of the nolding die 5 to the
upper die 6 (upper punch 62) and the lower die 7 (Il ower punch 72) after the
above prelimnary conpression. [0070] Further, the cam 94 applies pressure
for extruding the nol ded body obtai ned by conpressi on nol di ng outside the
cavity 5uppen hdiloowér diupprexd | eaerclpurech) 72nd [ GO ] 'mtlexne'reodi@n_”gui de ﬁl
is provided on the stage 41 of the rotary table 4 at g latter region wt
resBect Sgot%eer cé’rﬁrtﬁp(ﬁ‘?a)t‘ is, IFfll"lf(lfhl’ﬁrg;[ht tiqede AR &2 2) 22 | Yhi s

ej ecti onpgeisteirdd i sofri Xefllya PIpVi dethprdds 168peaoltDi dde f ka1 50 that
it shoves the nol ded body M extruded fromthe nnldjgg@ e 5 due to the
pressur e SOMRURS ST 04 £8Far @ Predet BRRPAEd lar ol bledi déntke rtdiaary tabl e

4. [0073LA-nqzzl 63010kt hek gl gaseapglt app! iLation.gechanism 19;Ls provided
at a latter ?ééion w th respect to the é?ection guﬁsehiqb%thatlls, t he
right sid&pperimingh 62) and the lower die 7 (lower punch 72)

after the above preliminary compression.

[0070] Further, the cam 94 applies pressure for
extruding the molded body obtained by compression
molding outside the cavity 51 to the lower die 7

(lower punch 72).

[0071] 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).

[0072] This ejection guide 11 1is 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.

[0073] A nozzle 101 of the 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).

[0074] Here, description will be made on the
release agent application mechanism 10 in detail based

on FIG. 3.
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[0074] Here, description will be nmade on the rel ease agent application

. mechanism 10 in detail based on FIG 3. Thi s rel ease agent
application nechanism 10 can inject the rel ease agent L toward the above
menti oned upper punch surface 621 and inject the release agent L toward the
| ower punch surface 721. [0075] Especially, this rel ease agent application
mechani sm (rel ease agent injection nmeans) 10 applies the release 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 fié%gd intg the cavity 51 .degcribed bel ow.

[ 0076] Speci fi calty, 1he®rEFfeaddl erﬁpéﬁb?? APPo P GERARHSIM 16 <@n

confi gur echjsristhe alleasbeacRiRase aesird ©ALO A dIPREH AW sur f ace
621 by injecting the rel ease agent L toward the upper punch surface 621 in
a state HRRSH HRRUBPBefUsififdf 6221 s apstdisie @bovBeary alps e epd i flace of
the nol dicRgyai® EnhdelbRierd ﬁd}?cwpgﬁhaeeenim of the cavity 51, and apply
the rel ease agent L onto each of the | ower punch surface 721 and the inner
circunferential surface exposing above the | ower punch surface 721 by
injectin rel eas o] the Lower punch.surface 721 in a state
t hat theqlotgvh@r] punchﬁggrg?g%el Zlm?ilq]SocJé (L‘a%a’lsn o BRE ScatPPy 151 S bel ow

t he uppemesithrsigh aderadfedde myeatitng idijedtidR0Mddms ) hizo eabediirant, the

injection of the release agent L toward the upper punch surface 621 and the
i nj ecti ofr 6t ﬁ%&??ﬁ?e3§§%iﬁ%nt? £6%r P hehfoepPer punch surface
- 621, the lower 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.

[0076] Specifically, the 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.

[0077] 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

22



punch surface 721 are carried out at the sane tinme. [0078] This nmakes it
possible to apply the rel ease 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 nolding material is conpression nol ded.
Therefore, it is possible to prevent the nolding material from adhering or
bondi ng 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,
occurr enpengfh cudfacealflk lomndecdrkeedanuie g evieat edmien tiee obt ai ned

nol ded body. [0079] Such a rel ease agent application nmechanism (rel ease
agent injection neans) 10 includes, as shown in FIG 3, a nozzle 101 and a

rel ease dgermtslsuppl yTHewi @ kkld?. i £ 088@lstha 102! apHil, i shéef raikane shape. A
di stal end portion of the nozzle 101 is provided at the sanme distance as
the di st 34&&E fEorh? heard dPhg tdi%esUBPes thenghi ssurhecg, @il i $h% ovi ded

at a predetgym Hedc-Rosifi 0. al t Ciph tial  di iLan ;apout the
axis line Z so %g fo bezﬁoc%?e @%étaggntF%gngﬁégg f%Jgﬁﬁﬁfﬁébﬁgﬁgﬁ'die hol d
portion &2rfa3081]defandingt akhendcporittiyon of thefooezl eh&0lmoddiorzl e hol e

(upper Deatles- ol e); 403 SRENLAG Upnarg, ARdsa nozg) &, beLe (! OuRr nogzle
hol e) 104 openi ng downwar d™ are for ned.
possible to prevent the molding material from adhering
or bonding to each of the upper punch surface 621, the
lower punch surface 721 and the inner circumferential
surface defining the cavity 51. As a result,
occurrence of cord, crack or the like can be prevented

in the obtained molded body.

[0079] Such a release agent application mechanism
(release agent injection means) 10 includes, as shown
in FIG. 3, a nozzle 101 and a release agent supply

device 102.

[0080] 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 line 2z, and is provided at a
predetermined position along the circumferential
direction about the axis line Z so as to be located

between the stage 41 and the upper die hold portion
42.

[0081] 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.
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[ 0082] The nozzle hole 103 injects (sprays) the rel ease agent upward, and

i the,nozzle hole 104 is provided so as to be separated fromthe nozzle hole
103 and injects (sprays) the rel ease agent. [0083]Further, a flow path is
formed i nside the nozzle 101 along a |ongitudinal direction thereof so as
to comuni cate each of the nozzle holes 103, 104. The flow path is
connected to the rel ease agent supply device 102 so that the rel ease agent
passes therethrough. [0084]In this enbodi nent, the nozzle 101 is supported
by the frame 2 through an adjustnment mechani sm not shown in the draw ngs.

In this «4he nozzle 101 can ve vertically and change an orientation
theregf.wﬁéﬁgg]hbnel@#?hén?éFZ§sggaggnt£ngl?Ei??&ﬁ Eﬁ%ﬁx' 168%
confi gur ed 1@ ddatadder nogglarigl esind 0Fhd 046201 BOVRoYRr t iieal | i sand

change orientations thereof. g0086]By vertically noving the nozzl e holes
103, 10Brovided p§esidfe b &Fpl SSPAEALEICeabECHgete L NAF ke h hefl e he upper

punch suf®baceBP1in B8 kORI RURCH EHES 869 il andethe inner
circunferenti al sh?#ace dggghing ?he cavitf551, m??ﬁ optim zing each of a
di stance between the nozzle hole 103 and the upper punch surface 621 and a

di stance fhgigaqen thepazzle hol e £Q4, apd e, Lovgr, pugch Surace 221
nozzle 101 along a longitudinal direction thereof so
as to communicate each of the nozzle holes 103, 104.
The flow path is connected to the release agent supply
device 102 so that the release agent passes

therethrough.

[0084] In this embodiment, the nozzle 101 1is
supported by 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.

[0085] Namely, the release agent application
mechanism 10 is configured so that the nozzle holes
103, 104 can move vertically and change orientations

thereof.

[0086] By vertically moving the nozzle holes 103,
104, it is 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.
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[ 0087] 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. [0088] Ther el 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 can inject the rel ease agent fromeach of the nozzle holes 103, 104.
For exampl he rel gase.agent supply device 102 may,include a tank in
which th qnﬁi%we ag HF%P§%§toH¥L %ﬁ%ﬂﬁ&PQMiE esu%%??8§ﬂﬂﬁ?9%léﬁ%e agent
stored i mHdenbaK d 0 Hdleehozzd e, 10l by heidw pressed andan.adimst nent
mechani sm such as a val ve which adjusts the pressure of the punp. [0089] The
rel ease IIMiNG sePREibdOBSFsed dh KB nglkat &Fi aPOEE i s &

Ther ef or g, ithe-# £l easg; agent; 415 wot Jd 1 t gl L 0,24 j i i.nd; as. |l ong as
it can exﬁ?bit af¥eleasing S}Opéftydgiglreébegg ?ggﬁ%eéﬁgﬁginb ﬁﬁ%erial
Exanpl es egich hefr dilhasvppgantpunchudninf st ei éRie- babed Yavenseuagant such

as organ il ox , fd uqrj ne-| d rel.ea ent. such as
polytetrggﬁﬁ%%% hy e%e,ggg a&g%%ol- d%gd ?é g%?g%%aaﬁ l%gchsﬁgﬁ%ﬁ%winyl

al cohol , deefxdesi rsgicbhas cpariafyf 130 . hi gher fatty acid, higher fatty acid netal
salt, an ester-based wax, a polylefine-based wax, polyethylene and

oxi dation polyethylene, and the |ike. One of them may be used al one or two

or nore qfooldEm My breUsedeilRaGATOI RAfd0N. [HEFPLHONgethRE itigs
preferable to use the silicone-based rel ease agent, and nore preferable to

use car bERPRIFRE B FhAaRe POPPSI | eirAdS BFeNtel tabetagant tSuch a
rel ease %%ntn@?élgnl el l et releasiog or t¥ué’btlg/.r epeet Lo d he
) he i to nore“rélia

nol ding materi a refore, Tt i's possibl y prevent the

mol di ng Het endtl fimitedhéd ng epdontiag tyweash dfondie agppet pwch

surface ngEC;he | ower -punch surfgc? 721 an thg i_nner ciriu erenti al
i r e®fs i-fi

surface d&FiSTing I hetCavitsS 519 SRhr £FEM GHe LS E19F2 45 he
rel ease agent hargll y hammn &fdrsieon the obicaidinse moigedtbodyipply

device 102 may include a tank in which the release
agent is 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.

[0089] 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 polytetrafluorethylene, 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,
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[ 0091] A character of such a release agent is not limted to a specific

. type. The rel ease agent can be used as a |low viscosity liquid, a high
viscosity liquid or a powdered solid. Further, the liquid rel ease agent can
be directly used, or the liquid or solid rel ease agent can be used by being
diluted or dissolved into a solvent. [0092] Such a solvent is not limted to
a specific kind as long as it can dissolve the rel ease agent thereinto. As
the solvent, a general solvent such as hexane, pentane, hydrofluoro ether
O decaf P@dveBentene éad mxidebionmped veterylenei s ankfehablékeo use the

pent ane LUl & SPEflel gggmoﬁnxf Jhaag), s Lhe ol vept e pentang, has

excel | ent ‘conpat i e siTicone-based rel easé agent.

Ther ef or aayi e hesedsenwhermd imatel @ase agent (rel ease agent sol ution)
prepared by dissolving the silicone-based rel ease agent into the pentane is
used, the rel ease agent can be uniformy diluted and sprayed. Further,

since thgopemtiane hasmbag hi@BmvOl atil ity, ptheesaipiant ontaidedrHn the
rel ease agent solution _can be rapidly vaporized after the rel ease agent is
sprayed, Sté AR praverR L eABes ATRRAE / f rafl bEIAkE coredmrRlbe o a

product (el ded.hoshyy1 - hOAIEldy { he; fasky whepe bhe 184 ease agentcds a high
viscosity liquid having a kinetic viscosity at 25C neasured using an
Ubbel ohdeeviesssneagenei nd8x10a3 nlsase myemntorhaspemleesdeddlend; it is

preferred_that_ .such rel ease agent, is_used inh a.state,that it ..s dissolved
into t heggc%lg\%esn]tsry%t hg)troﬁ’se,ratf i g"l;r;cr%parreedgpaesc’f he 5%l e §1§ ag@ﬁ?d&gﬁjti on).
I n this saseriafl usaGhetratficreof the irel paseiagent tbonidiee spkveabliys not

limted to a specific v%!ue as Ionq%as the rel ease agent has been di ssol ved

into t hePE&M OlPRIBAGE TR T ofoP™ rRAReF&RTe AUgeRPTEG he

sol vent k& pegter aBky tRet hgppanrgdep@hc. 0dut-@atQ We%n NOE@Prebeiably in
the range of 0.05 to 5 w96, and even nore preferably in the range of 0.1

to 3 wt 9%PuTiels nBRESace poddibl @nd ebbely pray tiweireymbseeagdml sol ution
using a SRLA%Rle OBeERR iliKernand.4.9; 8PPy theglelgpse AR d hjgly, and

I
uniformy. Further, in the case where the rel ease agent IS
merit in that the release agent hardly has an effect

on the obtained molded body.

[0091] 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
ligquid or a powdered solid. Further, the 1ligquid
release agent can be directly used, or the liquid or
solid release agent can be used by being diluted or

dissolved into a solvent.

[0092] Such a solvent 1is 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
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| ow viscosity liquid having a kinetic viscosity at 25C neasured using the

. Ubbel ohde vi sconeter being |l ess than 3x10-3 nR/s, such a rel ease agent can
be used directly, but also nay be used in a state that it is dissolved into
the solvent (that is, it is prepared as the release agent solution), if
needed. In this case, the usage ratio of the rel ease agent to the sol vent
is not limted to a specific value as long as the rel ease agent has been

di ssolved into the sol vent. The usage ratio of the rel ease agent to
t he sol vehie issilpiebeeabhyed ddle=siangagentd. 1 to 50 wt % and nore
preferably in the range of 1 to 20 wt. This nmakes it possible to apply the
rel ease agent thinly and uniformy and to constrict the usage of the

sol vent. [0094fhexkerddascrifti amav ldade npderen g npkded shody gupaduction
met hod of the present invention as one exanple in which a noldéd body is

produced (#SilRFithe aafred SVUYt pPoduckroRaded cbyl ddasoiliviteal d&healescri bed
above. [QQ%QJJhéhﬁaﬁghd?%fgggépéﬁgﬂ%“fﬂk9e¥hgeg%q£¥§§hf$|@Q@hd'e 5is

rotated together wth the correspondi ng upper pun an ower punch 72
wi th thethet atteheabet haagemtry daabl ebd ahouiféthely axislutedor @i to the

rotation_angle of th Lding die 5, the rel ease_agent applicati.on step,
t he nol dlsﬁ)gr%r}’aet(g'ri al gPirPI%Ihieﬁg st ¢ he- %n’p‘?%@gi—%ﬁ rrglﬁ(‘fi ng °& eﬁ?l t he
nol ded bodyagjiacidppn shep syBreeguedhitalinedaini edeOlte1e49096hMNa®El y, the

nol ded bodﬁ producti on pet hod using the nol ded body production device 1
i ncl udes SPHRYRA r E2dasBCageRPLappl | ¥aPPad dkp2 ItHT t k&enorEilegdSfat eri al

filling stemt [83 bRe QRIS egsi %é@é@g’;ngr%tveeql@neh[%] léll*\geéﬂP' ¢edqpody

ej ection step. [0097] Herei nbel ow, each of the steps w

being contaminated into a product (molded body).

[0093] In the case where the release agent is a
high viscosity 1liquid having a kinetic viscosity at
25°C measured using an Ubbelohde viscometer being
3x10"> mw®’/s or more or a powdered solid, it is
prefefred that such a release agent is used in a state
that it is dissolved 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
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described in detail one after another. [1l] Rel ease Agent Application Step
First, as shown in FIG 4(a), the release agent L is applied onto each of
t he upper punch surface 621, the |lower punch surface 721 and the inner
circunferential surface defining the cavity 51. [0098] At this tine, a
rotation angle about the axis line Z of the nolding die 5, the upper punch
62 and the |lower punch 72 is 1200. [0099] Further, the upper punch surface
621 of the upper punch 62 is |ocated above the upper end surface of the
nol di ng dio® 5vdeedsoittthe laicquibd diathegguadekinéti8l of stheiupperatdi e

el evatin hanism@8 (that.is, e u r_pynch surface 621 is away from
t he uppegsgﬁg OGPt of Yﬁénﬁnlgﬁﬁg ggg%%éhé§1tWﬂffﬁﬂﬁFeﬁan Flﬁﬁé | ower
punch sunkace tizin of xtbe® | e¥es, pyteh &2 is1é96at addmsicentBe mledi ng die 5

and bel ow the upper_ end surface thereof due to the action of the guide rai
91 of thelFGRETI NI ePBfeit§RgTRCHaMI M8 110800 FREEhENTSY eltt B di st al

end portj I i c n the . face 621
I R it e M e g S e

mol di ng 8he release agent solution), if needed. 1In this case,
the 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 0.1 to 50 wt%,
and more preferably in the range of 1 to 20 wt%. This
makes it possible to apply the release agent thinly
and uniformly and to constrict the usage of the

solvent.

[0094] Next, description will be made on a molded
body production method of the present invention as one
example in which a molded body is produced using the
molded body production device 1 constituted as

described above.

[0095] 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 Z 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.
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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
nozzl e hole 103 of the nozzle 101 and injected dowward (toward the | ower
punch surface 721) fromthe nozzle hole 104 of the nozzle 101. [0102]In
this way, the rel ease agent injected fromthe nozzle hole 103 of the nozzle
101 is applied on the upper punch surface 621. Further, since as described
above, the | ower punch surface 721 of the | ower punch 72 is |ocated inside
the nolding die 5 and bel ow t he upper end surface thereof, the rel ease
agent inj fromthe nozzle hole 4 is,_applied gQn naot only the | ower
punch su#?@égﬂ721 b aﬂFEX’a FBaidHOia§Pe3Pﬂ§ iﬂ%ﬁ?gBFF&ﬁﬁ¥eW§ ad surface
511 defi nisighd eheambliviedl viaf hpreauditiosli @Hike axposetuabavethe | ower
punch surface 721. [0103]In this step, a distance between the | ower punch
surface ¥9f aRflEREUPBELTENdABRAALEL ANt it eI dild ditdes mRéditiee rel ease
agent L pseidyiect e r se nt | i anj .Q ]S
defi ned ggqém}%gadq%p%%%?gncgkggfmeg%qthg omé%ﬂ&ﬁﬁ%ﬁggggfaggqyégmgnd t he
upper endétepr faark bl t hhenvicdidwy dheds efjestimn netdpng material mfilled
into the cavity 51 is conpression nol ded using the upper and | ower punch
surfaces621, 721(that is,during the final conpression in the step [3]

descri bedobel7dw) is Hetenathedsw B, edéB i 6£pr efey aldtyeps twelnange of 0.5
to 1.5, gnd nnre($referably in the range of 0.7 to 1.2. This makes it
possi bl eEEFORET et FaBfy drleiit 2hkehoP#Otd'S#at erial m from adhering or
bonding to the inner circunferential surface defining the cavity 51 after
the step [3] described below. [0104] Further, a distance between the | ower
punch surface 721 Bgdadfe pperteARpdurdaiconf SER® nol ding die 5 when the
nol ding material mis filled into the cavity 51 (that is, during the
quantity adjustnent in the step [2] described below) is defined as "C', A/IC
is preferably Fhrshe rmangeho¥nOia F3Gl. 2 (ahd wbee qerlefasabayent tthe range
of 0.51t9_1.Q._ This nakes it posspible to apply the rel ease agent L on a

regi on of St haéjl?ln%lga S unféfr t?gl E f‘éeggaefﬁlfﬁ%]@ Fﬁ%{%ﬁ,‘?t §28% with

whi ch t heheol dilrgvamt erpahchakeswoidiast . [0105] Ryid hergha t higkeess

(average thickness) of o
circumferential surface defining the cavity 51.

[0098] 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°.

[0099] Further, the upper punch surface 621 of the
- upper punch 62 1is 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.
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the rel ease agent L applied on each of the upper punch surface 621, the

. lower punch surface 721 and the inner circunferential surface 511 defining
the cavity 51 is not limted to a specific value, but is preferably in the
range of 0.001 to 50 gm nore preferably in the range of 0.01 to 50 gm and
even nore preferably in the range of 0.05 to 10 gm This nmakes it possible
to prevent the nolding nmaterial mfrom adhering or bonding to each of the
upper punch surface 621, the | ower punch surface 721 and the inner

ci rcunf erl@it®El surfBuetbelmdefe ni hpet hiti stailt yerbd, politliemprefendieng a

nol ded body finally obtained fro ei ng adversely affected by the rel ease
agent L. nozzle hﬂ)it ht % ng?éﬁ'eo‘{ E]ﬁgwter‘ﬁqtkﬂggs ‘%ﬁg?ﬁewcgéséﬁif €L (that
is, alagen foideehér opuwihe gel@assuagarle )21y be neasured using various
ki nds of thickness nmeasurenent devices, or may be cal cul ated based on a

surface area of each of the upper punch surface 621, the | ower punch

surface fohand the &ngeh CEOUTLeE et iahmsitl acf Bht dRliging g cavity
51, a dilution ratio of the release agent L by the solvent and an
appl i cat Pon &hsunuppfrt heuneheasa, agehe Lloy€10aER2¢hMT 2li. rgpdvhattdre al

PP i , sheata, rOToQparhior i mpditndal
51, [ 030TTBIS st 91 bi ehPFy, TS S Ss IO i FICI SrEFE  REVARY i ng of

t he nol di(tgpweatder cale nuppep thenchavisty fFHcé s 620ar t dom| CHSB] Abzilies tine,
the rotatiqn aﬁg)le about _the axis_line Z of the nolding _die 5, the upper
punch 62281 tHed o puhth 79ZFde18861 [ GIBh] Al der 4t heoups& bunch

surface G2bwafrd heéhe 1lower punch surface 721) from the nozzle
hole 104 of the nozzle 101.

[0102] In this way, the release agent injected
from the nozzle hole 103 of the nozzle 101 is applied
on the upper 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

the lower punch surface 721.

[0103] In this step, a distance between the lower
punch surface 721 and the upper end surface of the
molding die 5 when the release agent L is injected by
the release agent application mechanism 10 is defined
as "“A” and a distance between the lower punch surface
721 and the upper end surface of the molding die 5
when the molding material m filled into the cavity 51

is compression molded using the upper and lower punch
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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 nechani sm
8 (that is, the upper punch surface 621 is away fromthe upper end surface
of the nmolding die 5). On the other hand, the |ower punch surface 721 of
the |l ower punch 72 is located inside the nolding die 5 and bel ow t he upper
end surface thereof due to the action of the guide rail 91 of the |ower die
el evating nechanism 9. [0110] Furthernore, the cavity 51 of the nolding die
5 noves bekdaddw céidave p@lti orithak of itshe ndldiimgy natérd al fswmgdl vy

hani 12. At this tinme, .the | di n terial s ied in the .concave
ot on POt Phval Bt e e P E6551 o beie ErF i ebheries hog) € 18
[0111] Thgegafeay , ads ghown B EkGprAd£arabhe Guanthty r@fnddecolodisng

material mto be filled into the cavity 51 is adjusted. In this way, the
filling 8P thes nolaitgMekier PAChRTHe bY t He? c&lie yraRdies PEniGhed.tq 0112] At

this ting, othe folat [@RANG € FoANAHthE axdse | Rg 14:0f, t BepRlqing die
5, the upper punch 62 an t%e ?ﬁﬁgggg%%ch 7%§?se255.l[Olfé]Eu??ﬁgg{ hei ght
(verti cakhleomustlidin g omaties deoen punwh asirdntrg 72t dfortdvieng oter tiench 72 is

adj ust ed,; af, . t] f th | di terial. becones a
pr edet er ﬁﬁﬁgyv% %g% &e%q{]eoﬂé#éfac%q%%gg t%gfgﬁ%ﬁ ﬁ:aril? Gt oY he511 ower die
el evati ngfreahatiesnz®ep [3] described below.

[0104] Further, a distance between the lower punch
surface 721 and the upper end surface of the molding
dié 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 defined 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.

[0105] Further, a thickness (average thickness) of
the release agent L applied dn each of the upper punch
surface 621, the lower punch surface 721 and the inner
circumferential surface 511 defining the cavity 51 is
not limited to a specific value, but is preferably in
the range of 0.001 to 50 um, more preferably in the
range of 0.01 to 50 um, and even more preferably in
the range of 0.05 to 10 um. This makes it possible to
prevent the molding material m from adhering or
bonding to each of the upper punch surface 621, the
lower punch surface 721 and the inner circumferential

surface 511 defining the cavity 51, while preventing a
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[0114][ 3] Conpression Ml ding Step Next, the nolding material m

. filled into the cavity 51 is conpression nolded using the upper punch 62
and the | ower punch 72. [0115] More specifically, first, as shown in FIG
5(a),the nmolding material mis prelimnarily conpression nol ded
(prelimnarily conpressed) using the upper punch 62 and the | ower punch 72.
[0116] At this time, the rotation angle about the axis line Z of the nolding
die 5, the upper punch 62 and the | ower punch 72 is 315. [0117] Further, the
upper di mo@dashperogunchié2)lland dbteaioedr dreny (Heiwy padekrd2)lare
pressed sesas 1o Qggtﬁégzgﬁto et her RX he action of the canms 82, 92. In

this way, s 5 %ﬁ F1788%nto the cavity 51 of the nolding die.

S is prelimnarily conpression nolded (prelimnarily conpressed).

[0118]Thereaft%£, gﬁi%hogggé}é?(atﬁgtnﬁhiggness of the release
agent L (that is, a 1layer formed from the release
agent L) may be measured using 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 release agent L by the solvent

and an application amount of the release agent L.
[0106] [2] Molding Material Filling Step

Next, the molding material m is filled into the

cavity 51.

[0107] More sufficiently, first, as shown in FIG.
"4(b), the filling of the molding material m into the

cavity 51 is started.

[0108] 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 180°. '

[0109] Further, the upper punch surface 621 of the
upper punch 62 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,

32



nol ding 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. [0119] At this time, the rotation angle about the axis |ine
Z of the nolding die 5, the upper punch 62 and the | ower punch 72 is 360
(0). [0120] Further, the upper die 6 (upper punch 62) and the lower die 7
(l ower punch 72) are further pressed so as to cone cl oser together by the
action of the cans 82, 92. In this way, the nolding material filled into
t he cavi typeslloverheoumtli syprdieecs 781 fahakhg comperspuorcmoldedigfinal ly

conpressed). ,[0421]1ln this, ste he pressure of.,the_upper. and | ower punch
mﬂfacesig%fé%éllh Féftﬁgec 1ébP99§%% %o@qqng?éawif%?s&&ﬁ%ﬁc val e,
but is peeferahlfade t Racrange @uecl58ot otAe 00 -Man rof e qief grakley in the
range of 25Q to 700 MPa, _.and even nore preferably in the range of 300 to
600 MPa. TRG2 At nEhe F9WSessthy BLAR¥GARhdePPRAISHd 9-ower punch

surfaces 621, 721 using the cans 82, 92 is not |limted to a specific vale,

but can be controlled by a rotation speed of the rotary table 4.
[0110] 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.

[0111] Thereafter, as shown in FIG. 4(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.

[0112] 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 ig 255¢°.

[0113] Further, height (vertical location) of the
lower punch surface 721 of the 1lower punch 72 1is
adjusted so that the quantity of the molding material
becomes a predetermined value due to the action of the

guide rail 91 of the lower die elevating mechanism 9.
[0114] [3] 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.
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[0123] Furthernore, a processing tenperature of this step is not limted 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 range
of 20 to 25C. [0124] As descri bed above, the nolding material mfilled into
the cavity 51 is conpression nolded using the upper punch 62 and the | ower
punch 72. In this way, it is possible to obtain a nolded body M [0125][ 4]

Mol ded Body Ej ection Step Next, as shown in FIG 5(c), the nolded
body Mis ejected fromthe cavity 51. [0126] More specifically, first, the
upper rface §21 i s _noved.u bove_an upper of the & ection
gui de 11Q%q the | oWeF © pﬁﬂ%ﬁcﬁg??gé y721ff§5ﬁnvéﬁsu5 F st o B al i gned

with thesupper emrthesurmaCeinigt henaméding dig 5.is prelimbiBiasiay, the
mol ded body Mis extruded outside the cavity 51. .
compression molded (preliminarily compressed) wusing

the upper punch 62 and the lower punch 72.

[0116] 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 315°.

[0117] Further, the upper die 6 (upper 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. In this way, the molding material filled into the
cavity 51 of the molding die 5 1is preliminarily

compression molded (preliminarily compressed).

[0118] Thereafter, as shown in FIG. 5(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.

[0119] 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°).

[0120] 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 1is
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[0127]1In this state, the extruded nol ded body M nakes cl ose contact with

. the,ejection guide 11 with the rotation of the rotary table 4, to thereby
be shoved toward the predeternmined area outside the rotary table 4.

In this way, the nolded body Mis ejected fromthe cavity 51. [0128] As
descri bed above, t he nol ded body production device 1 (nol ded body production
nmet hod of the present invention) can produce the nolded body M [0129]In
this regard, it is to be noted that by repeating the above nentioned steps
one aftefimadthercompeenslided nwhied Nfdaelde cormpneaessld) .produced.
Further, in the case where the nol ded bodies Mare continuously produced,
the rel ease agent application step may be carried out every tinme or may be

carried got2wlce every sevel altdpTesheseuaiaduret aki ang - upPda0kAeror di ng
to the nol ded body production device 1 (nol ded body production nethod of
the preseRWSTNWRIFBnFUELaf&Trébld dBdverSingi Ehpossimi eB2o 4Bpliyf t he

rel ease agent1imipeB8aGh, Of I LPPEE RUMCGD, SWftaC8s 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.

[0122] Further, a pressing time of the upper and
lower punch surfaces 621, 721 using the cams 82, 92 is
not limited to a specific vale, but can be controlled

by a rotation speed of the rotary table 4.

[0123] Furthermore, a processing temperature of
this step is not limited to a specific wvalue, but is
preferably in the range of 15 to 30°C, more preferably
in the range of 18 to 28°C, and even more preferably

in the range of 20 to 25°cC.

[0124] 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.

[0125] [4] Molded Body Ejection Step

Next, as shown in FIG. 5(c¢), the molded body M is

ejected from the cavity 51.

[0126] More specifically, first, the upper punch

surface 621 is moved up above an upper end of the
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621, the |ower punch surface 721 and the inner circunferential surface

. defi,ning the cavity 51 before the nolding material mis conpression nol ded.
This makes it possible to prevent the nolding material mfrom adhering or
bondi ng to the upper punch surface 621, the |ower punch surface 721 and the
inner circunferential surface defining the cavity 51. As a result, the
obt ai ned nol ded body M can have a high quality. [0131] Especially, since in
this enbodi ment, the rel ease agent application nmechanism 10 i ncludes the
two nozzegectipn 19vifler Lipmarddarthaelohaward pun ekt sor fidtieh7ale isepar at ed

fromeach other, the release agent L can be appljed_to the_ upper nch
sur f ace E‘?%er}*ehgq ower gusncﬁcosu%eacealfﬂn?iﬁd ‘?gléhi nﬁfé‘F cHPEGHT e i al
surface defrifridyg dhethavimbyl ihqatdidessane tinme. Therefore, a tinme required

for applying the rel ease agent L thereto can make short, to thereby inprove
productivity of the nolded bodies M [0132]In this way, according to the

nol ded body preductinqr deyce 1 thsipeesemodypvantipn (aRkdedpdy
production nethod of the present invention), it is possible to obtain a

mol ded be#fFSMAfaVERG BHAGHY dadity in excellent productivity.

[ 0133] <Second Enbodi nent > Next, description wll be nade on a second
enbodi nent of the present invention. FIG 6 is a partially enl arged
sect i onall 028\ showi fiy & lnicd dedtaltedy pheduextonddevimeldedorkbdy ™ t he

second enbodirent 9L 10S,RLeReN s LAVepLLo 5 [0334] Here] gbel o i, second

the rotation of the rotary table 4, to thereby be
shoved toward the predetermined area outside the

rotary table 4.

In this way, the molded body M is ejected from
‘the cavity 51.

[0128] As described above, the molded body
production device 1 (molded body production method of

the present invention) can produce the molded body M.

[0129] In this regard, it is to be noted that by
repeating the above mentioned steps one after another,
the molded bodies M can be contihuously produced.
Further, in the case where the molded bodies M are
continuously produced, the release agent application
step may be carried out every time or may be carried

out once every several times (several rotations).

[0130] 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 each of the upper punch surface
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described with enphasis placed on points differing fromthe first

enbqdi nent. No description will be nade on the sanme points. In this regard,
it is to be noted that the sane reference nunbers are applied to the sane
conponents shown in FIG 6 as those of the first enbodi ment. [0135] A nol ded
body production device | A of this enbodi nent includes a rel ease agent
application nechanism (rel ease agent injection neans) 10A. [0136] As shown
in FIG 6, this release agent application nechani sm 10A has two nozzl es
105, 10762101374 Hde hoxzlre 19Gnch ofsuaxflaomg shape ardi a dhet alingrgd portion
t hereof is _bent stal e surface of _this nozzle 105,

d. Al di
a nozzl ecﬁéﬁcél%%%’g%%’:%‘}zlsemﬁg?%t? %C%éjotbjeﬂ?ngf WarY Lty 2t mP&f91L38] Thi s

nozzl e hehe 1@A61dAeLt fatle irLl easei 3gedmypuatd onFunbhgeq @ flgwpath is
formed inside the nozzle 105 along a |longitudinal direction thereof so as

to conmmufifE&e the POFSLE Lol BolaBreYonBohret Mo lsitieg Mafderiad mozzl e 107

is of a from adhering or bonding to the upper punch surface
621, the lower punch surface 721 and the inner
circumferential surface defining the cavity 51. As a
result, the obtained molded body M can have a high
quality. |

[0131] Especially, since in this embodiment, the
release agent application mechanism 10 includes the
two nozzles 103, 104 for upward and downward injectioh
which are separated from each other, the release agent
L can be applied to the upper punch surface 621, the
lower punch surface 721 and the inner circumferential
surface defining the cavity 51 at the same time.
Therefore, a time required for applying the release
agent L thereto can make short, to thereby improve

productivity of the molded bodies M.

[0132] In this way, according to the molded body
production device 1 of the present invention (molded
body production method of the present invention), it
is possible to obtain a molded body M having a high

quality in excellent productivity.
[0133] <Second Embodiments>

Next, description will be made on a second

embodiment of the present invention.
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| ong shape and a distal end portion thereof is bent downward. At a
di stal end surface of this nozzle 107, a nozzle hole (Il ower nozzle hole)
108 opening downward is fornmed. [0140] This nozzle hole 108 injects the

rel ease agent downward. Further, a flow path is forned inside the nozzle
107 along a longitudinal direction thereof so as to conmuni cate the nozzle
hol e 108. [0141]In this enbodi nent, the nozzle 105 is supported by the
frame 2 through a first adjustnent nmechani smnot shown in the drawings. In
this way, the Rogz| e6106s can mze:iﬁelljfcaémyaagddchaagei@madri miteasti on

t her eof . the r se agent _a i.cation nmechani sm 10 onfi gured
so t hat F#a zqzl 8 H%?gé?[gG%coa éjpcgb T8I 4P G c RaTSE Jrln%rl tation

thereof.th@%&]@md h@mabhqrmelaﬁmcbfthnengwseezﬂtohmseﬁu@@w.t ed by the frame
2 through a second adjustnent nmechani smnot shown in the drawings. In this

way, the nozzle 107 can nove vertically and change an orientation thereof.

Narel y, t[hqml ease 3988t n8RAldycat LAB MBCO3ALESASY L Rehenfi gy ed S0 that
the nozzl e hol'e 108 can nove vertically and change an orientation thereof.

[ 0143] | ndekics Msd twiethel eaBbagdent pPdgsid tatdron orechiani sdi f0Aring
conflgur@goﬁp @ﬁetofggs%apgmb%diment 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. 6 as those of the

first embodiment.

[0135] A molded body production device 1A of this
embodiment includes a release agent application

mechanism (release agent injection means) 10A.

[0136] As shown in FIG. 6, this release agent

application mechanism 10A has two nozzles 105, 107.

[0137] The nozzle 105 1is of a long shape and a

distal end portion thereof is bent upward.

At a distal -end surface of this nozzle 105, a

nozzle hole (upper nozzle hole) 106 opening upward-is

formed.
[0138] This nozzle hole 106 injects the release
agent upward. Further, a flow path is formed inside

the nozzle 105 along a longitudinal direction thereof

sOo as to communicate the nozzle hole 106.

[0139] On the other hand, the nozzle 107 is of a
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changi ng separately positions and/or orientations of the upper and | ower
nozzl e holes 106, 107. Therefore, even in the case where nolding co
are changed, it is possible to uniformly and reliably apply the rel

agent L to each of the upper punch surface 621,

and the inner circunferential surface defining the cavity 51. [0144
nol ded body production device | A according to the second enbodi nent
descri bed above al so can exhibit the same effects as the nol ded body

product i dengevébape oindhe aldecaienendneooftish eribodeotntis [ @k48] <Third

Enbodi ment

FIG 7 is a partially enlarged sectional view sh

>
nol ded b 8Vnﬁﬁﬁaabtion devi ce according to a third enbodi nent of th

pr esent

i nvention. [0146] Herei nbel ow, the third enbodi ment will be

descri bed with_enphasis placed on points differing fromthe first
embodi ment . NoPHesr Gt tGht wiemd h& Urdd€ onOfhetBafe Po7ALS. 107t hixs

it ton t % e | g
it is tophe nat eﬂptll%al gage&»a%ééisf%f punkey s %%%g?%??“f‘%“%fﬁ"

conponents shown in F

as those of the first e

ndi ti ons
ease

the | ower punch surface 721

] The

ow ng a
e

regard,
e sane
A nol ded

body prodgctficamerdvi ce 13 of this enbodi ment includes a rel ease agent
application nechani sm (rel ease agent injection neans) 10B.

[0140] This nozzle hole 108 injects the release
agent downward. Further, a flow path is formed inside
the nozzle 107 along a longitudinal direction thereof

SO as to communicate the nozzle hole 108.

[0141] In this embodiment, the nozzle 105 is
supported by the frame 2 through a first adjustﬁent
mechanism not shown in the drawings. In this way, the
nozzle 105 can move vertically and change an
orientation thereof. Namely, the release agent
application mechanism 10A 1is configured so that the
nozzle hole 106 can move vertically and change an

orientation thereof.

[0142] On the other hand, the nozzle 107 1is
supported by the frame 2 through a second adjustment
mechanism not shown in the drawings. In this way, the
nozzle 107 can move vertically and change an
orientation thereof. Namely, the release agent
application mechanism 10A 1is configured so that the
nozzle hole 108 can move vertically and change an

orientation thereof.

[0143] In this way, the release agent application

mechanism 10A 1is configured so as to be capable of
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[0148] As shown in FIG 7, this rel ease agent application nechani sm 10B has
. a ngzzl e 109. The nozzle 109 is of a | ong shape and a distal end
portion thereof is bent. [0149] At a distal end surface of this nozzle 109,
a nozzle hole 110 opening is forned. Further, a flow path is fornmed inside
the nozzle 109 along a longitudinal direction thereof so as to comunicate
the nozzle hole 110. [0150]In this enbodi nent, the nozzle 109 is supported
by the frame 2 through an adjustnment mechani sm not shown in the draw ngs.
In this whpngditeg neegdard9lgarpowiveiverst i eabl/prandrdkange iaon®r iceht ati on
t her eof . mel t he rel.ease agent _application nmechanism 10B i s configured
so t hat F#%Iﬁ§§$£ ﬁBFe%EHFEaﬁOﬁE&g F1e8alPg@ -an thanfReER G %nt ati on
t her eof . ef@¥b1{ESpPrREI 2lalse Wieréeheass mgenbnapplilcsd! | PFe MeERARIEM 10B is
configured so as to be _capable of sw tching an injection direction of the
rel ease adentSL PeFRélrCant@pwakdiaridat i endanyed igddivae®rliy edti®n. This

makes it passil ea?né qeent al d y-Apply tttljﬁee rﬁ%;;%%:ev\glgﬁ%th L1, £Lhe upper

punch surface 621 the | ower punch surface e downsSi zing the
rel ease &gént appei cabwer meiaehsmsiBad€@152RLn el caskewhemmetthe

rel ease gg%@ﬁﬁ?%%éﬁ@&%?”s@% gg%sg%%Q%iH%l%ﬁ@’cé@?t&”%ﬁgtlon of
[0144] The molded body production device 1A
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.
[0145] <Third Embodiments>

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

third embodiment of the present invention.

[0146] 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. 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.
[0147] A molded body production-device 1B of this

embodiment includes a release agent application

mechanism (release agent injection means) 10B.
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"the rel ease agent L upward (toward the upper punch surface 621) fromthe

. hozzl e hole 110 may be carried out before or after the injection of the

rel ease agent L downward (toward the | ower punch surface 721) fromthe
nozzl e hole 110. [0153]In the case where the injection of the rel ease agent
L upward fromthe nozzle hole 110 is carried out before the injection of
the rel ease agent L downward fromthe nozzle hole 110, it can be conforned
or overlapped to the nol ded body ejection step [4] of the above nentioned
first end®di4fdnt. | nAthi shoawe, itnhe FIiY .ectd,on tdiis herekkease agenit L
downward_frgm t he. nozzl e. hol.e 1 n_be carried ou fter the nol ded body
ej ect i onagtpéiplﬁagﬁlon mechagy § 13(@% RgSt e 1% % iﬁ)ﬂgof the rel ease agent L
upward fromthe nozzle hole 110 and the injection of the rel ease agent L
downward fromthe nozzle hole 110, a tine when the nolding material filling
step occupi es APENNRkES bt ISTIRS AakkRNIt SpeRs brad:t i@ | ApEeel t he
effici enepOfpddysi peethe ol ded.Redi es. [0154] On the other hand, in the
case where the injection of the re?ease agent L upward fromthe nozzle hole
110 is carried out after the injection of the release agent L downward from

t he nozzl e 110,,1Lt _C o] r r.overl apped to_the | di ng

mat eri al [?i]%q;i]ng ste}p\)k[i] %g’féql%f'ufe g%gvg%%efﬁ ?%ngg %E?lrls %%62?@3’ In this
case, the imjyzexiéohodfe theor elpeasingpgent florhosdwar gufittidd heangzdwe hol e 11
has been_fini shed before (%he .ol dc}lng terial filling step %}é& . By also
swi t chi n§3te i Afecti TSR t H'FEfasd MyenPOE 2dGnar 40P o1 98I no#zi e hol e

110 and thegdinetingn oiitbethieneasfeagtt kodowsward feommhAgaqzz! e hole
110, a tine when the nolding material filling step occupi es al one nakes
short. Thhe mR&slethpdssilBi% to i nprove the efficiency of producing the
nol ded bodi es. :

[0150] In this embodiment, the nozzle 109 is
supported by the frame 2 through an adjustment
mechanism not shown in the drawings. In this way, the
nozzle 109 can move vertically and change an
orientation thereof. Namely, the release agent
application mechanism 10B is configured so that the
nozzle hole 110 can move vertically and change an

orientation thereof.

[0151] Especially, the release agent application
mechanism 10B is configured so as to be capable of
switching an injection direction of the release agent
L between an upward direction and a downward
direction. This makes 1t possible to sequentially
apply the release agent L to the upper punch surface
621 and the lower punch surface 721, while downsizing

the release agent application mechanism 10B.

[0152] In the case where the release agent

application mechanism 10B is used, the injection of
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[ 0155] The nol ded body production device 1B according to the second

. enbqodi ment descri bed above al so can exhibit the sane effects as the nol ded
body production device 1 of the above nentioned first enbodi nent.

[ 0156] Whi | e the descriptions are nade on the nol ded body production device,
t he nol ded body production nmethod and the nol ded body according to the
present invention based on the enbodi nents shown in the draw ngs, the
present invention is not limted thereto. Each conponent constituting the
nol ded boéye predectseonadevitce Lor upwarld ké tiosvautbstrineut egppfear @murartbi trary

conponent._havi n S function as_it. Further, arbitrary structures
al so may °bé& "t dgpﬁérﬁg’ml TRPAE LRPRL? €3RI Orya 0 1257 Baks) body
product i e tdesd £6rof otrhe fHas efh b NY @R QY o 0decesa il fdedsbody byt

conpression_nol ding a nolding material . Especially, the nolded body
product i &n PRYVRERTE tHeWprdsdifte iLRMeddeBUBCRDISHAEaERe TR ndT&M i nner
circunf eggnt i@, sikfagedghigning a cavity w th upper and | ower openings,
the cavity into which the nolding material is to be filled, and upper and
| ower end surfaces defining the upper and | ower openings, respectively, an

upper pu r-ovi ded. so to inserted into the.cavi.ty framthe upper
openi ng ?%géggf and %%rt?%glI§Q§8ve,%ﬁﬁ§luﬁkﬁ bﬁ%%%c é&'ngogn Gpiser punch
surface, ralleassy pureit provigedrsio Asomo bkei Nseiied iMbDet EL®avigy from
t he | ower openipg thereof and vertjcallg nove, the | ower punch having a

| ower pufiBh % aRBE BRFAT eFBEse RNt LPR &ft i BRemEsie G AGSRT | east
one nozzhe kRewaRAbl ereh i RiRCtiNgzA1£€el gale agend, t oyar dehhe weper punch
surface and injecting the rel ease agent toward the | ower punch surface.
conformed or overlapped to the molded body ejection
step [4] of the above mentioned first embodiment. 1In
this case, the injection of the release agent L
downward from the nozzle hole 11 can be carried out

after the molded body ejection step [4].

By switching the injection of the release agent L
upward from the nozzle hole 110 and the injection of
the release agent L downward from the nozzle hole 110,
a time when the molding material filling step occupies
alone makes short. This makes it possible to improve

the efficiency of producing the molded bodies.

[0154] On the other hand, in the case where the
injection of the release agent L wupward from the
nozzle hole 110 is carried out after the injection of
the release agent L downward from the nozzle hole 110,
it can be conformed or overlapped to the molding
material filling step [2] of the above mentioned first
embodiment. In this case, the injection of the
release agent L downward from the nozzle hole 11 has

been finished before the molding material filling step
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The rel ease agent injection neans applies the rel ease agent onto the upper

. pungh surface by injecting the rel ease agent toward the upper punch surface
in a state that the upper punch is | ocated above the upper end surface of
the nolding die, and applies the rel ease agent onto the | ower punch surface
and the inner circunferential surface exposing above the | ower punch
surface by injecting the release agent toward the | ower punch surface in a
state that the | ower punch surface is |located into the cavity and bel ow t he
upper end2durface of the nolding die, before the nolding material is filled
into the cavity. This makes it possible to apply the rel ease agent
onto each of the upper punch surface, the |ower punch surface and the inner
circunferenti aBysuiiace gleftehbgg ttiee cavifocbebar eot he ol dengamterial is
conpressi on nol ded. For this reason, it is possible to prevent the nol ding

mat er i al 38F8th bdndiHY'a6%t hE*BPpet B5und¥P %t ¢ ackO L ehellGnePBundhiSsur f ace
and the ipRAICCidEUEEr @id abSwiace ArfdNi 19 WG HEAMA Y s Amadigsul t, the
obt ai ned nol ded body can have a high quality. Therefore, the present

i nvent i oROFZAME déw dusti ala appineabilerny. thel masdvhat mstelrdiated is:
LA ! ded 1904y, PEdCt L 0B AR e, 20RR! Gfa k06 DAMISEL. T OTribf QdHEAG, @ Mol ded
body by conpression | ding™a nDI%|ng mat eriral, conpri sing: a nol di ng
di e havi ngg @vssimkelecitocumerentdi ahes wiffacei daéiyniofy preautt yigwitthe upper

and | ower n S.,.the cavity into which the nolding material is to be
filled, Qﬁg%ﬁﬁ%QQD%hasromer end surfaces defining the upper and | ower

openi ngs, respectively; an upper punch provided so as to be inserted
into the cavity fromthe upper opening thereof and vertically nove, the
upper pud®d3¥dvi ng ahh@ppetcpdfieh shpfi¥ce; 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.

[0156] While the descriptions are made on the
molded Dbody production device, the molded body
production method and the molded body according to the
present invention based on the embodiments shown in
the drawings, the present invention 1is 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 added

thereto.

INDUSTRIAL APPLICABILITY

[0157] A molded body production device of the
present invention produces a molded body by
compression molding a molding material. Especially,

the molded body production device of the present
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a |l ower punch provided so as to be inserted into the cavity fromthe | ower
. openi ng thereof and vertically nove, the |Iower punch having a | ower punch
surface; and a rel ease agent injection nmeans having at |east one
nozzl e hol e capable of injecting a rel ease agent toward the upper punch
surface and injecting the rel ease agent toward the | ower punch surface,
wherein the rel ease agent injection neans is configured so as to apply the
rel ease agent onto the upper punch surface by injecting the rel ease agent
t owar d t hecdpgesrs punohlsiimfoacdi € nhavsingt eant hatnele cippeum penehtisll ocat ed

b th r en rf.ace of the mol ding.die, and appl he_r el ease agent
onto the PoRees §ﬁ§§8rl|n§ce %ndctahvelri}ﬁlneg'lg:hr cu‘ﬁ?@?ﬁgﬁi d urPYEE expogi ng

onto the°Howsr pun

above t hepkadergspunchesucbaceybyintoj aidly the rebease@oratet-gward the
| ower punch surface in a state that the | ower punch surface is |ocated into
the cavit§ ah8 0RFow theetpperRendiBBFFacRl8f LA¥SHKp| ARy BHELaKESore the

mol di ng gakeniglg | gnkl | igHekNt&nihe SA¥Et Yperdindbhe @%éﬁ?e??Qél.OdW“ion

device as clained in claim1l, wherein in the rel®ease ag I nj ecti'on means,
the at | aastupmer nprrkcd wfevidedudess am Gepdre nbrzke tiedl eimhoclihienj ect s

the rel egssiagent Upwali and, Al ONR 110771 B0IE, NLER TPEEEIBANNG 1 el ease
agent downward, the | ower nozzle I'e "provided so as to bé separated from
t he uppemonezzlEhdohpper3 pulth nbhdédgbedy yopeucpuscidesiceaas, claai med in

claim 2, _wherein the rel eas ent injection neans is configured so as to
be capabf-&8¥&F SBBBFEI eP§°é’H§r‘%gn§°po§{;ti%‘?1s ba‘?nd/l&sedfrtieéﬁt_&tni st the
upper andakawsgr peaml echwl avwer. opker iy dedehedyr praductdppidavuinge as
claimed in claim1, wherein the release agent injection neans is configured

so as to"B¥CcapaBfe WPV (RIIFE dRVHIScH ohOUiErecPHBRof SUREACE] ease
agent bepygen; an-dpvesd dif et | Qnand podoward 4 LGL 0%t 1east

one nozzle hole capable of injecting a release agent
toward the wupper punch surface and injecting the

release agent toward the lower punch surface.

The release agent 1injection means applies the
release agent onto the upper ©punch sufface by
injecting the release agent toward the upper punch
surface in a state that the upper punch is 1located
above the upper end surface of the molding die, and
applies the release agent onto the lower punch surface
and the inner circumferential surface exposing above
the lower punch surface by injecting the release agent
toward the 1lower punch surface in a state that the
lower punch surface is located into the cavity and
below the upper end surface of the molding die, before

the molding material is filled into the cavity.
This makes it possible to apply the release agent

onto each of the upper punch surface, the lower punch

surface and the inner circumferential surface defining
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5. The nol ded body production device as clainmed in claim1, wherein the
. rel ease agent injection neans is configured so as to be capabl e of
vertically nmoving the nozzle hole. 6. The nol ded body production device as
clained in claiml, wherein the rel ease agent injection neans is
configured so as to be capable of changing an orientation of the nozzle
hole. 7. The nol ded body production device as clained in claim1, wherein
in the case where a di stance between the | ower punch surface and the upper
end surf abe ofavheymidedionge dtbewhenl dhegr elesasei ajjerits | sompjreetsddrby t he
rel ease %gﬁgg | nje iont ans_is defineg as "A" aqﬂ%P di stance between the
SUT T acé And "€ ubperC&nd Sbr it e P TR foltd n§T&VERMhen t he

| ower pun
nol di ng mhkeermhal difgcanptesshan fbbdedarding the €axi tuppisk nguhe, upper
and | ower punch surfaces jis defined as "B", A/Bis in the range of 0.5 to
1.5. 8. SPE AR dedthSdy WPBatict i Hevi 8428 aj ABE | rER$ ai AARETher ei n
an aver age fthirfdesse 961t hguﬁt%la%%sed%%mﬁplﬁﬁg 0, aeh of tfie upper
punch surface, the | ower punch surface an he 1 nner circunferential
surface défsiditng ttHee cadbtgined nmolgledingecdy 0801 hevB0 Am high The
nmol ded b rqduct i [ as ai ' | aj rej he, nol di ng
mat eri al aﬁél%t%g' pomgg?gg\fg'%%’e atg4 cont a%%ga%&ﬁtﬁgeﬁgf)%l%ﬁ The
nol ded badg@ustodiel | @appdéviata laistgl aimed in claim9, wherein the resin

mat eri al conprises an epoxy-based resin material. 11. The nol ded body
production device as clained in claim1, wherein the rel ease agent contains
a

45"



silicone-based rel ease agent. 12. A nethod of producing a nol ded body
using the nol ded body production device defined by claim1, conprising:

an application step of applying the rel ease agent onto the upper punch
surface by injecting the rel ease agent toward the upper punch surface in
the state that the upper punch is | ocated above the upper end surface of
the nol ding die, and applying the release agent onto the | ower punch
surface and the inner circunferential surface exposing above the | ower
punch surface by injecting the rel eagamgyent toward the | ower punch surface
in the state that the | ower punch surface is |located into the cavity and
bel ow t he upper end surface of the nolding die; a filling step of
filling whetldiepas matariigl. into the cavity; and a nol ding step of
conpression nolding the nolfding nmaterial filled into the cavity using the
upper and | ower punches. 13. A nolded body produced using the nol ded body

productign devhcendehbReOBYyC! BiBulction 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 wupper and 1lower
openings, the cavity into which the molding material
is to be filled, and upper and lower end surfaces
defining the upper and lower openings, respectively;

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

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 release agent injection means having at least
one nozzle hole capable of injecting a release agent
toward the upper punch surface and injecting the
release agent toward the lower punch surface,

wherein the release agent injection means 1is
configured so as to apply the release agent onto the
upper punch surface by injecting the release agent
toward the upper punch surface in a state that the
upper punch is located above the upper end surface of
the molding die, and apply the release agent onto the
lower punch surface and the inner circumferential

surface exposing above the lower punch surface by
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injecting the release agent toward the 1lower punch
surface in a state that the lower punch surface is
located into the cavity and below the upper end
surface of the molding die, before the molding

material is filled into the cavity.

2. The molded body production device as claimed in
claim 1, wherein in the release agent injection means,
the at least one nozzle hole includes an upper nozzle
hole which injects the release agent upward and a
lower nozzle hole which injects the release agent
downward, the lower nozzle hole provided so as to be

separated from the upper nozzle hole.

3. The molded body production device as claimed in
claim 2, wherein the release agent injection means is
configured so as to be capable of separately changing
positions and/or orientations of the upper and lower

nozzle holes.

4. The molded body production device as claimed in
claim 1, wherein the release agent injection means is
configured so as to be capable of SWitching an
injection direction of the release agent between an

upward direction and a downward direction.

5. The molded body production device as claimed in
claim 1, wherein the release agent injection means 1is
configured so as to be capable of vertically moving

the nozzle hole.

6. The molded body production device as claimed in
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claim 1, wherein the release agent injection means is
configured so as to be capable of changing an

orientation of the nozzle hole.

7. The molded body production device as claimed in
claim 1, wherein in the case where a distance between
the lower punch surface and the upper end surface of
the molding die when the release agent is injected by
the release agent injection means is defined as “A”
and a distance between the lower punch surface and the
upper end surface of the molding die when the molding
material is compression molded within the cavity using
the upper and lower punch surfaces is defined as “B”,

A/B is in the range of 0.5 to 1.5.

8. The molded body production device as claimed in
claim 1, 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 1is in the range of 0.001

to 50 um.

9. The molded body production device as claimed in
claim 1, wherein the molding material is of a powdered

state and contains a resin material.
10. The molded body production device as claimed in
claim 9, wherein the resin material comprises an

epoxy-based resin material.

11. The molded body production device as claimed in

claim 1, wherein the release agent contains a
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silicone-based release agent.

12. A method of producing a molded body using the
molded body production device defined by c¢laim 1,
comprising:

an application step of applying the release agent
onto the upper punch surface by injecting the release
agent toward the upper punch surface in the state that
the upper punch is located above the upper end surface
of the molding die, and applying the release agent
onto the lower punch surface and the inner
circumferential surface exposing above the lower punch
surface by injecting the release agent toward the
lower punch surface in the state that the lower punch
surfacé is located into the cavity and below the upper
end surface of the molding die;

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.

13. A molded body produced using the molded body

production device defined by claim 1.
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