*159159*; 49 SPECI FI CATI ON *159159* SYNTHETI C RESI N MOLDI NG MOLD, APPARATUS
FOR AND METHOD OF ADJUSTI NG A TEMPERATURE OF THE MOLD TECHNI CAL FI ELD The
present invention relates to a nold for use for an injection nolding or

conpression molding with a thernnmmﬂmmmwmmmmmr or a thernnsettlng resin,
and nore particularly to a synthe ding nold, an apparatus for
and a nethod of adjusting a tenperaturesaf the nold in mhlch a cavity
surface is alternately heated and cool ed. BACKGROUND ART I n general, when

a thernoplastic resih is nolded b n__inj i on ol di ng
nol ding, in order to avoid eIOnﬁéFEBﬁI &fﬁhe in a nDId|WMIBmEnMWBm@ -
change in tenperature of the nold, nolding is carried out I na
tenperature range which barely pernits the nelt to be filled 7% the nold
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melt into t sl nce urdity of the resin is inproved, it
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TECHNICAL FIELD
The present invention relates to a mold for use for an
injection molding or compression molding with a
thermoplastic resin or a thermosetting reéin, and more
particularly to a synthetic resin molding mold, an
apparatus for and a method of adjusting a temperature of
the mold in which a cavity surface is alternately heated

and cooled.

BACKGROUND ART

In general, when a thermoplastic resin is molded by an
injection molding or compression molding, in order to avoid
elongation of time in a molding cycle due to change in
temperature of the mold, molding is carried out at a
marginal temperature range whiéh barely permits the melt
to be filled into the mold and the product taken out from
the mold without deformation.

Further, when a thermoplastic resin is subjected to an
injection molding, if the temperature of the mold is kept
at a high temperature upon filling the melt into the mold,
since the fluidity of the resin is improved, it becomes

possible to take an advantage in forming the product into a
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| ed product as well as in inproving replication property,

ty surface during injection of the nelt into the nold. For

. e.
the shape of the cavity surface is replicated to the surface of
the product. In addition, weld |line becomes not conspicuous. Thus, nany
I nventions have been nade on a matter that heat is exclusively applied

to

a method in which heating is effected by heated air i s disclosed
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For example, a method in which heating is effected by
heated air is disclosed in Japanese Examined Patent
Publication Gazette No. 22020/1970; a method of combination
in which heating is effected by an electric heater and
cooling by cooled water is disclosed in Japanese Patent
Laid-open Publication Gazette No. 22759/76; a method in
which heating is effected by high frequency induction is
disclosed in Japanese Patent Laid-open Publication Gazette
No. 109639/1980; a method in which heating is effected by
supplying steam into a cavity is disclosed in Japanese
Patent Laid-open Publication Gazette No. 165229/1982; a
method in which heating is effected by interposing a heated
plate between a cavity and a core is disclosed in Japanese
Patent Laid-open Publication Gazette No. 79614/1986; a
method in which heating is effected by a halogen bulb is
disclosed in Japanese_Patent Laid-open Publication Gazette
No. 42217/1989; and a method in which heating is effected
on a cavity surface by an electricity conducting layer is
disclosed in Japanese Patent Laid-open Publication Gazette

No. 265720/1992.



di scl osed in Japanese Patent Laid-open Publication Gazette No. 42217/1989;
and a nmethod in which heating is effected on a cavity surface by an

el ectricity conducting layer is disclosed in Japanese Patent Lai d-open
Publication Gazette No. 265720/1992. 2 Further, a nethod in which heating
is effected by supplying a heating nedium such as steam hot water or hot
oil into a circuit comonly utilized to a cooling nediumis disclosed in
Japanese Patent Lai d-open Publication Gazettes No. 55219/1981, No.

12739/ 1983, No, 54828/1 82 2
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respective tan and recovere he sane is disclosed in Japanese Pat ent
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systemi-s arranged so that a portion of the 'circuit conmonly utilized by

the heati gg.nmegbunyang1¢oabi,ng273@¢i19M3,s NBdes 5828 ) 1885 aandsNpossi bl e is
di sclosed in Japanese Patent Lai d-open Publication Gazette No.

208918/ 198¥%32a3revbod iFurthehmarepdasmains impatakenetnane il thdealbdveuit of
the nmediumonly when a nold is to be heated, is disclosed in Japanese
Pat ent LapttoppenlBybki mathod iGamdtitch Meatdes15s 1086ectad Bymushog i n
whi ch heating is
two plplng systems of heating medium circuit is disclosed
in Japanese Patent Laid-open Publication Gazette No.
100867/1995, a method in which heating medium and cooling
medium are independently supplied from respective tanks and
recovered to the same is disclosed in Japanese Patent Laid-
open Publication Gazette No. 215309/1983; a method in which
a piping system is arranged so that a portion of the
circuit commonly utilized by the heating medium and cooling
medium is made small as far as possible is disclosed in
Japanese Patent Laid-open Publication Gazette No.
208918/1987; a method in which a medium is heated at amid
the circuit of the medium only when a mold is to be heated, »
is disclosed in Japanese Patent Laid-open Publication
Gazette No. 269515/1989; and a method in which heating is
effected by heated water flowing through a closed loop is
disclosed in Japanese Patent Laid-open Publication Gazette
No. 37108/1981.
The above-described method in which heating is

effected by heated air suffers from a problem that a

heating capacity is small. The method in which heating is



effected by heated water flowi ng through a closed loop is disclosed in
Japanese Patent Lai d-open Publication Gazette No. 37108/1981. The
above-descri bed nethod in which heating is effected by heated air suffers
froma problemthat a heating capacity is small. The nethod in which
heating is 3 effected by an electric heater and the nmethod in which the
cavity surface is heated by an electricity conducting |layer encounters a
probl em that the apparatus thereof becones conplicated and expensive. The
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The method in which steam is supplled into the cavity
encounters a problem that the method is applicable only to
a situation where a cavity becomes wet will not cause any
problem. The method in which the heated plate is
interposed between the cavity and the core and the method
in which heating is effected by a halogen bulb, suffer from
a problem that it takes a lot of time to insert or take out
a heating device, in addition to time to take off a product.

Furthermore, the method in which heating and cooling

are effected by using a common circuit encounters the
following problem. That is, if the circuit is remote from
a cavity surface, then the mold is heated and cooled not
only at the surface portion but also at the deep portion of
the mold, and hence heating and cooling are excessively
carried out, with the result that it takes a lot of time .
for switching betWeen the heating mode and the cooling mode,
and responsibility in heating and cooling becomes
deteriorated. |

Further, according to the method in which heating is

effected by using two piping systems of heating medium



the nol d, and hence heating and cooling are excessively carried out, with
the result that it takes a lot of time for sw tching between the heating
node and the cooling node, and responsibility in heating and cooling.
becones deteriorated. Further, according to the nethod in which heating is
effected, by using two piping systens of heating nedium4 fluid passage as
an i nprovenent of the above-described nethod, a first heating nedi um
channel pfauidepassageaascani iypsovémenti sfstppl rbdver-desaribad ng nedi um
upon heating the nold and supplied with a cooling nediumupon cooling the
nmol d whi | me&hedsond fheat i hgahiogunedamnehanpedy pgey igedangoacé remote from -
the cavity surface is supplied with a heating nedium_ cooling medium or
ai r upon ch¥atingurfiacepid anppiiedl vibhwat Reatdsgl Medivdd@Pupon cool i ng
the nmold, whereby it is_intended to shorten a nolding tinme. However, the
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the nEthoﬂé&%fMa'%%etﬁgld and supplied with a cooling medium upon

cooling the mold, whereby it is intended to shorten a

molding time. However, the second heating medium channel

hardly achieves the intended purpose and rather the o

arrangement causes a problem that it takes a lbt of

processes in forming the fluid passage within the mold.

According to the other improvements, i.e., the method

in which the heated medium and the cooled medium are

independently supplied from respective tanks and recovered

to the same, the method in which the portion of the circuit

commonly utilized by the heated medium and cooled medium is

made small as far as possible, the method in which the

medium is heated amid the circuit of the medium only when a

mold is to be heated, and the method in which heating is

effected by heated water flowing through a closed loop, are

not intended to improve the heating and cooling system

within the mold but such one that the heating and cooling

system within the mold is left unchanged from a

conventional arrangement but a portion other than the mold ’

is improved to shorten the molding cycle.



mediumis heated amd the circuit of the mediumonly when a nold is to be
heated, and the nethod in which heating is effected by heated water
flowi ng through a closed | oop, are not intended to inprove the heating and
cooling system wthin the mold but such one that the heating and cooling,
systemwithin the nold is left unchanged froma conventional arrangenent
but a portion other than the nold is inproved to shorten the nol ding
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synthetic resin nolding nold It becones possible to obtain a
product Wbyt @b el Bt Ao e n$ UK RE & oFe iRt i nguiahide eodljiert s0f the

present invention is to provide a synthetic resin nolding nold in which it
beconmes pesviilye sufo@ivh 1ain Otite Gloldiavial G Gddsed payr iblde ofwittitde .ng
bet ween the heating node and the cooling node of the nold. Still further
obj.ect of the pesdmr iclviett anf i shé oprewenti dewvaendyimmhdtsi ¢cor @giovigs di ng
nmold in which it becones possible to | essen a heating flowto a nold base
whi l e quiaclkamitieptie fexiraselding enpkt dinone vifiahhd tc deicopes

possible to obtain a product without any deformation and

surface defect.

Further object of the present invention is to provide

a synthetic resin molding mold in which it becomes possible

to avoid fatigue of the mold caused by the switching

between the heating mode and the cooling mode of the mold.

- S8till further object of the present invention is to
provide a synthetic resin molding mold in which it becomes
possible to lessen a heating flow to a mold base while

quickening the increase in temperature of the cavity

surface.

DISCLOSURE OF THE INVENTION
According to the present invéntion, there is provided
a synthetic resin molding mold including a mold base, a
cavity block provided within the mold base, a heat
insulating layer provided between the mold base and the
cavity block, and a channel arranged near the cavity
surface of the cavity block through which a heating medium

and a cooling medium are alternately and repeatedly



surface. DI SCLOSURE OF THE | NVENTI ON According to the present invention,
there I's provided a synthetic resin nolding nmold including a nold base, a
cavity block provided within the nold base., a heat insulating |ayer

provi ded between the nold base and the cavity block, and a channel
arranged near the cavity = surface of the cavity bl ock through which a
heating nedium and a cooling nediumare alternately and repeatedly 6
supplied, wherein a space is provided at a contact portion between the

nmol d baseg ide, GaeraiblD@pdrsed prdviriedinit ca pabhbacof parthiemnal
expansion of the cavity block. Wien the nelt is injected into the cavity,

t he heat i pgtweedi tie imoxljdeecrid tihe ahaiinelblooki dededi ohi thehe cavity
bl ock, and thereafter the cooling nediumis supplied to the channel for
cool i ng aaptibcliat boh defl anvitHemalhexpandign of thescamjtyi bleedones ’
possi ble to nake the product taken out fromthe cavity free froma

def ormati on akem the freekt dief dotieted ke theuraviby | kher hsaling ovi ded
between the nold base and the cavity block, heating an ,coob:ng can be

mor e i nt eRgAVeNyief$eRRERDEQ He AP bIRERVIIPENVERELIPeE® that a tine

period it takes _for heating and cooli t he favit BLock.can be ngitened
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acoording, Lo, Lhec arrangeient, of, e Priesilcs ! MSALLORL cR13PAGR 15 provi ded
cavity. In this way, it becomes possible to make the
product taken out from the cavity free from a deformation
and a surface defect. As a heat insulating layer is
provided between the mold base and the cavity block,
heating and cooling can be more intensively effected on the
cavity block, with the result that a time period it takes
for heafing and cooling -the cavity block can be shortened
and responsibility in heating and cooling can be improved.
Moreover, according to the arrangement of the present
invention, a space is provided at the contact portion
between the mold base and the cavity block based on the ’
anticipation of a thermal expansion of the cavity block. |
Therefore, even if the cavity block is expanded, the mold
can be protected from an internal thermal stress, with the
result that the mold base and the cavity block can be used
free from fatigue.

Further, according to the arrangeﬁent of the present

invention, the cavity block has provided therein inlet and
outlet slots communicating with.the channel, and the inlet

and outlet slots are attached with conduits thermally



bet ween the nold base and the cavity bl ock based on the anticipation of a
t hermal expansion of the cavity block. Therefore, even if the cavity bl ock
i s expanded, the nold can be protected froman internal thermal stress,
"With the result that the nold base and the cavity bl ock can be used free
fromfatigue. Further, according to the arrangenent of the present

i nvention, the cavity block has provided therein inlet and outlet slots
comuni cating with the channel, and the inlet and outlet slots are
attached whéh) goaduitomtties mbld Badel nHiltdl athd raovdearnpnigéaset, Wth the
above arrangenent, it becones possible to | essen a heating flowto the
mol d basgt vibédemgsi shenibget be Lassensa haaténpefiour toothehmoldavity.

BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a diagram schematically show ng
a cross lsas¢iwohibé quisykéhinhgcthesincneasenignnbenperasugengtt dhehe '
present invention; FIG 2 is a diagramschematically showi ng a cross
section ofawitynthetic resin nolding nold in which provided is a channel
which is utilized for supplying a cooling mediumexclusively;, FIG 3 is a
di agram schematically showing a cross section of a nold in which a channel

is provided near a side wall surface;
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram schematically showing a Cross
section of a synthetic resin_molding mold according to the
present invention;

FIG. 2 is a diagram schematically showing a cross
section of a synthetic resin molding mold in which provided
is a channel which is utilized for supplying a cooling
medium exclusively;

FIG. 3 is a diagram schematically showing a Ccross

- section of a mold in which a channel is provided near a
side wall surface;

FIG. 4 is a diagram schematically showing a cross
section of a synthetic resin molding mold having a cavity
block in which two arrays of channels are provided;

FIG. 5 is a diagram showing a mold including a cavity
block having a contact portion with a space;

FIG. 6 is a diagram illustrating a relationship
between the contact portion and a cavity forming portion of
the cavity block;

FIG. 7a is a front view of a mold having a slide core;

FIG. 7b is a plan view of the same;

FIG. 7c is a plan view of a modification of the same;




FIG 4 is a diagram schematically showing a cross section of a synthetic
resin nmolding nold having a cavity block in which two arrays of channels
are provided; FIG 5 is a diagramshowing a nold including a cavity block
having a contact portion with a space; FIG 6 is a diagramillustrating a
rel ati onship between the contact portion and a cavity formng portion of
the cavity block; FIG 7ais a front view of a nold having a slide core;
FIG 7b is a plan view of the same; FIG 7c is a plan view of a

modi fi cation h ng? | $i% 194 M P Hi edn for
supplying a %ilac%ﬁ gagslrre | udr.;i%%ngoc%oa‘ %n%%e%%ﬁnﬁ nto cavi tlglkglb ocks  which

are proviges Md thdh AuuaP! £ B8 10 Miplnfe diffh & nt&d add gy YoTeds hal f; FIG 9

is an operation chart of the piping systemfor supplying a heating nmedium
and a CoG {teh neek Ustorided kP t15iR &link@famd Indisd redifeawd dow channls are
arranged near the cavity surface; and FIG 11 is another diagram
i | [ ustr atd e Ddndwoy idledslL £ are arranged near the cavity surface. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON The present invention will hereinafter
be described iFIGdel aid aw tdperdtei@nozhd: aift adiedo tp g nggstemcon is a
di agram schematically showi ng a cross )
supplying a heating medium and a cooling medium;

FIG. 10 is a diagram illustrative of how channls are
v arranged near the cavity surface; and

FIG. 11 is another diagram illustrative of how channls

are arranged near the cavity surface.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will hereinafter be described in
detail with reference to attached drawings.

FIG. 1 is a diagram schemétically showing a cross
section of a synthetic resin molding mold according.to the
present invention. As shown in FIG. 1, the molding mold is
composed of mold base 1 and cavity block 2 provided in the

. mold base 1. Cavity block 2 is arranged to form cavity 3.
A system of channel A through which a heating medium and a
cooing médium are alternately and repeatedly supplied is
‘provided near cavity surface 4. As shown in FIG. 2, if
channel Al through which a cooling medium is constantly
supplied is provided together with channel A through which
the heating medium and the cooing medium are alternately
and repeatedly supplied, the arrangement will be

advantageous when only a local part of the cavity is to be



section 'of a synthetic resin nolding nold according to the present

i nvention. As shown in FIG 1, the nolding nold is conposed of nold base 1
and cavity block 2 provided in the nold base 1. Cavity block 2 is arranged
to formcavity 3. A systemof channel A through which a heating nmedi um and
a cooing nediumare alternately and repeatedly supplied is provided near
cavity surface 4. As showmn in FIG 2, if channel A through which a
cooling nediumis constantly supplied is provided together with channel A
t hrough waigheqt he heating nedium and the cooing nmediumare alternately

and repeatedly supplied, the arrangenent will be advantageous, when only a

| ocal part of Hgérﬁﬁ‘ﬂi&Yehﬁi{raléﬁtsdgaﬁéﬁé_ﬁdd oblygnathel Rqubkvakento
dianeter d of channel Ais set to 3 to 6 nim Distance h between cavity

surface 43tecaé mnlf asEstdnchannedtveancilrity setfdce 14 tio IHmm  Furt her,
as the heating nedium saturated steam over-heated steam pressurized

wat er, ansubbtcwabvér chaenefli Ai aad. AAsisheetobbi higtoedPum. cHorellenater is
utilized. As described above, according to the present invention, since’
cavity bl askthei beptongdmadiumh shinneked stgamuf aveurhrgtef 6k&8aRel A
becones easy as conpared with when the channel is directly formed within a
nol d basePr@psnsieedsvagecavirg bpéckaterepspontiligefacob®stPessible to

manuf acture channel A in which the nedi,um can be
cooling medium, cooled water is utilized.

As described above, according to the present invention,
since cavity block 2 is provided with channel A,
manufacturing of channel A becomes easy as compared with
when the channel is directly formed within a mold base
without using cavity block. Therefore, it becomes possible
to manufacture channel A in which the medium can be
prevented from being stagnant and temperature distribution
of the cévity surface becomes uniform. Further, if channel
A is provided at only a necessary portion and other
channels are utilized as channel Al, then it is expected to
shorten the cooling process. Furthermore, if a portion
necessary to be heated and cooled within the mold is
arranged as cavity block 2, then the mold can be heated and
cooled partly with ease.

According to the arrangement of ﬁhe present invention,
heat insulating layer 5 formed of air is provided between
cavity block 2 and mold base 1. Heat insulating layer 5
may be formed of any material other than air having a low
thermal conductivity. Owing to heat insulating layer 5,

cavity block 2 can be thermally insulated from mold base 1,
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prevented from bei ng stagnant and tenperature distribution of the cavity
surface becones uniform Further, if channel A is provided at only a
necessary portion and other channels are utilized as channel A, then it
. iI's expected to shorten the cooling process. Furthernore, if a portion
necessary to be heated and cooled within the nold is arranged as cavity
bl ock 2, then the nold can be heated and cooled partly with ease.
According to the arrangenent of the present invention, heat insulating

layer 5 foiqathiie aife nd IR QU RRIMEYN 1 ctAMIH Ld¥pelo2 and ol d base 1.
Heat insulating layer 5. may be fornmed of any material other than air .

havi ng a depeddtairElwiGN U Gialill YamdQkith & £t Gidaatl dawsulval timgthayer 5,
cavity block 2 can be thermally insu lated fromnold base 1, 10 and hence
the nol d warulbe QY reiviad, isutfeidss Ofof icavianatbliarini2 hcanshal | amount  of
heat load, with the result that cavity surface 4 of cavity block 2 can be
heat ed orhextadddmiddoladwith e ajuircds heede resddnsoyeMoramwial pase 1 is
provided with circuit B through which a cooling nediumis constantly

suppl i ed.malid ceade B iiss morondidiet Widrh edmowditl il hteuglerpeiehute of the
mol d base. Owing to the arrangenent of the circuit B, the entire nold can
be free fqasming Inghicun gfs tqrnstarieivatsnip ldifthge cdrcuddyi v Surface 4, with
the result that when closing the nolding nold, it becones gas.ible to

avoi d galBFHEgdedislr RnEIRYIg Sl tSThe RIS ik EBRiTR 3fifvabl e

nmol d hal f ) ) )
Owing to the arrangement of the circuit B, the entire mold

can be free from influence of the temperature change of
cavity surface 4, with the result that whén closing the
molding mold, it becomes possible to avoid galling caused
by thermal expansion difference between a movable mold half
and a atationary mold half. While the above arrangement is
made to have heat insulating layer 5, the layer 5 may not
be provided depending on the design of the mold. Further,
while in the arrangement mold base 1 is divided into the
movable mold half and the stationary mold half and each of
the mold halfs has cavity block 2 and each of cavity blocks
2 has channel A formed therein, channel A may be provided
within only one of the cavity blocks.

When a flat-plate product is to be molded, it is
desirable to additionally provide the channel through which
the heating medium and the cdoling medium are alternateiy
and repeatedly supplied, outside the cavity surface 3.
Without the channel, the cavity will suffer from
temperature decrease near the side portion of the cavity

due to a heat flow from the inside to the outside of the

11



‘‘and a stationary nold half. While the above arrangenent is nade to have
‘heat insulating layer 5, the layer 5 may not be provided depending on the
design of the nold. Further, while in the arrangenent nold base 1 is
divided into the novable nold half and the stationary nold half and each
of the nold halfs has cavity block 2 and each of cavity blocks 2 has
channel A fornmed therein, channel A may be provided wthin only one of the
cavity blocks. Wien a flat-plate product is to be nolded, it is desirable
to additiqnal Iy ar Q¥ ¢t heghannel through which the heating medi um and
the cooling mediumare alternately and repeatedly supplied, outside the

cavity surfacggd, mWfd*l?l:gt P%%m@tam@ a i ica\dHapavitis W ferdd rom

t enper ature decrease nea he side portion of the cavity due to a heat

flow fromgahhe sigiade bRd ke RItinfe0 e fhkesi dnd agee afhdfesTavity. If a
nmol di ng product has a cubic shape wth a side wall surface and a bottom

val | Sur fdgughdrHien ahnielat iy aleati whiza e hessd gy ek inm aardet he

cooling nediumare alternately and repeatedly supplied, are arranged as
two growlsedinadiRneingl abgatdldedupgdriddie sy idyraugddices teat acting’
the side wall surface and the bottomwall surface of the cubic product,
respect i waloppsa® fshohemnel sFld4ad Brovitddds st ridie ecathity dserbace Pa from
t he nearest cannnel of one cannnel group to the nearest cannnel of the
ot her camuwmdlagjriowp itbenaddesmalllesurifagepiandh theaoattiosh wall

surface of the cubic product, respectively, as shown in FIG.
3, it is desirable that distance Pa from the nearest
cannnel of one cannnel group to thé'nearest cannnel of the
other cannnel group is made smaller than pitch P at which
the cannnels are arrayed in each cannnel group. If
distance Pa exceeds pitch P, it is preferablé to
additionally provide a cannnel at an intersection or inside

- of the intersection of the array of the cannnels along the
bottom wall surface and the array of the cannnels along the
side wall surface of the cubic cavity. Without channel A2,
cavity 3 will suffer from temperature decrease near the
corner of cavity 3.

lFIG. 4 is a diagram schematically showing a cross e
section of a synthetic resin molding mold having a cavity
block in which two arrays of cahnnels are provided.

As shown in the figure, the mold of the present
embodiment has two groups of cannnels. That is, one of the
cannnel groups is composed of cannnels A through which the
heating medium and the cooling medium are alternately and

repeatedly supplied, and provided near cavity surface 4 of
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the cannnels are arrayed in each cannnel group. If distance Pa exceeds

pitch P, it i's preferable to additionally provide a cannnel at an

intersection or inside .of the intersection of the array of the cannnels

along the bottomwall surface and the array of the cannnels along the

-side wall surface of the cubic cavity. Wthout channel A2, cavity 3 wll

suf fer fron1tenBerature decrease neqé t he corner. of cavity 3. FIG 4is a
t

di agr am SBREEYt PERFKy 2shoWiR P EYY RE TR GIYNSY HXRT heTic resin nol di ng
| d havi it bl ' ich two. f . . i ded.
Ao showrCPRPPREA PouPenniRy hoth=sropninsFBoEle CbnBsanEerLiEt 80" M ouns
f |s. . Th i f th [ f ls A

Chrough GRTERSPRAY RURBIAG M OnP ARl -FRE BBk RS bASrue A s oI P ornat ol y
and | repgaledly sunnkiced. 2pd-proyt dich A& 1y SHEARGEA4LE! nagecavi Ly
bl ock 2. “THa"“&t ey 6F 't hé cannhne roups 1s conposed of “cannnel C through

whi oh the1eaalskng THIGWEN G jeanal 2BLhY ngURBHIGR i8NEoRk@wndad in a portion

renote from cavity sur Further, nold base 1 is arranged to have

circuit @ub:gs&%m WhiC Med tCQRlshiG LT8G UBlyes SORS! piiohi deslpaitivesen and heat
insulating Fayer 5 is provided between cavity block 2 and nold base 1.

Cannnel  AaAY O IQvidesd aold Rasle af. tOensaxltX hhpckenpapvtidedcavity
and cannnel C° may be provided at a portion corresponding to a portion
wher e caafnal ait ©Matheprcewiidgd bllork hicarcade, caarrmeland cannnel C
may be provided at a portion corresponding to a portion
where cannnele A is not provided. .In this case, cannnel C
may be provided over an area wider than the portion
corresponding to the portion where cannnel A is not
provided. Alﬁernatively; cannnel C may be provided over
the entire area of the cavity block. Cannnel C may not be
supplied with a cooling medium or may be held under an
atmospheric pressure.

As described above, if cavity block 2 is arranged to
have cannnel A through which the heating medium and the
cooling medium are alternately and fepeatedly supplied,
then expansion is caused on cavity block 2; leading to
thermal stress within the molding mold, with the result
that éavity block 2 ahd mold base 1 suffer from fatigue.

For this reason, it is necessary for cavity block 2 and
mold base 1 to be brought into a contiguous relationship
with each other, or to be brought into intimate contact

with each other by a little thermal stress, during which

time a melt resin is injected.
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may be provided over an area wider than the portion corresponding to the
portion where cannnel A is not provided. Alternatively, cannnel C nay be
provi ded over the entire area of the cavity block. Cannnel C nay not be
supplied with a cooling nmediumor nmay be held under an atnospheric
pressure. As described above, if cavity block 2 is arranged to have
cannnel A through which the heating nmediumand the cooling nmediumare
alternately and repeatedly supplied, then expansion is caused on cavity

bl ock 2, | eadiggth®s bhErmak shoRas i tHid) ¢ ,hegaddlivig iwolpdowside t he
result that cavity block, 2 and nold base | suffer fromfatigue. For this =
reason, pbtiwsefeeassayyblioekcaviand Molek bhsnd awlal dmsmck tpeodiedsr ought
into a contiguous relationship wth each other, or to be brought into

i nti mat etheptact basketihosatheotamari diypaet ddrt tdfe theermesl estpagssiord@d ng whi ch
time a nelt resinis injected. 13 To this end, as shown in FIG 5, space ti

i s provi dedtitgebloek 2avi Spabeoth ZSadétﬁmmdn§dB@uPhaﬁhatcéﬁﬁééﬁlportion

t hereof based on the anticipation of thermal expansjon of  cavity block 2.
Space t| stxedst epnsrddbyuthet Iprpareiamlof Gaekty dalRPE by s He éi/epansi on of

cavity block 2 is to be [lower than 20QWa, preferably |ower than 100Ma,
nore  pr éPERELIERANOREOMPRan PxRLal Yy sner t1har LA odPZR the contact

ortion between. _cavity bl ock and nol d base 1, a cl earance between cavit
P pre?%rably {ow%r ﬁ%anZEOMPa. i y

If space tl is provided at the contact portion between
cavity block 2 and mold base 1, a clearance between cavity
block 2 and mold base 1 becomes too large when the molds
are maintained at a low temperature. Thus, cavity block 2
may be shifted relative to mold base 1 when the mold is
heated or cooled. According to the present arrangement, a
fixing portion is provided between a contact portion of
cavity block 2 and mold base 1 together with gap t2 which
is smaller than space tl. Gap t2 of the fixing portion is
set to 1 to 30 yum, preferably to 1 to 20 4 m, more
preferably to 1 to 10 u m.

Further, depending on the shape of the cavity, as
shown in FIG. 6, cavity block 2 is designed such that the
contact portion of caviﬁy block 2 is remote from the cavity.
More doncretely,_cavity block 2 is designed such that the
surface of cavity block 2 is larger than cavity surface 4
formed by cavity block 2.

| The above-described countermeasure against thermal
expansion of the cavity block can be similarly applied to a

mold having a slide core which will be described below.
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bl ock 2 and nold base 1 becones too | arge when the nolds are naintained at
a lowtenperature. Thus, cavity block 2 nmay be shifted relative to nold
base 1 when the nold is heated or cooled. According to the present
arrangenment, a fixing portion is provided between a contact portion of
cavity block 2 and nold base | together with gap t2 which is smaller than
space t1l. Gap t2 of the fixing portionis set tolto 30 Mm preferablﬁ
to 1to 20 gm nore preferably to 1 to 10 g m Further, depending on the

shape of the Lty i , i : 11S; i d such
EL* 10 os 8 0P ool SR AR o S RESIEREY,

that the conta

Wore concguely, p2vA LN bhocks 20hs denl onakh sueh Hhalid e psind g

cavity block 2 1s er than cavity surface 4 formed by cavity block 2.

The abovesfleschb@edi coUbEr HEASHE Esagal nst thermal  expansi on of the cavity
bl ock can be simlarly applied to a nold having a slide core which will be

descri bed bel oms #hdv¥in HG FT@. i Pap fixud slicle aforee rolpkdwideny ensl i de
core, FIG 7b is a plane of the sanme, and FIG 7c is a plane view of a
nmodi fi cattloe@ 9fdéhef saaeitAs3 showariranddds to’ have restvidly delawik e2 6 provi ded
on the side of cavity 3 is arranged to have cavity block 2 provided
wi thin -fprevideddeitbie Birstaslige hoek @ | Saviatyahdegk @ H&ve cannnel A
t hrough which the heating nedi um ] )
arranged to have cannnel A through which the heating medium
and the cooling medium are alternately and repeatedly
supplied, at a portion near cavity surface 4. Heat
insulating layer 5 is provided between cavity block 2 and
first slide core 6. Further, first slide core 6 is
arranged to have circuit B through which a cooling medium
is constantly supplied.
As shown in FIG. 7b, at both the ends of cavity 3 in
the longitudinal direction thereof, there are provided .
second and third slide cores 7 and 8, whereby the ends of
cavity 3 are defined.
According to the above molding mqld, space t3 is
provided at a contact portion. of cavity block 2 and second
and third slide cores 7 and 8 based on expansion of cavity
block 2.
According to the arrangement of the modification shown
in FIG. 7c¢, second and third slide cores 7 and 8 are
designed to have a small width and a surface of cavity
block 2 is made larger than cavity surface 4 which is

formed by cavity block 2, whereby cavity block 2 is

prevented from abutting against second and third slide
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and the cooling mediumare alternately and repeatedly supplied, at a
portion near cavity surface 4. Heat insulating layer 5 is provided between
cavity block 2 and first slide core 6. Further, first slide core 6 is
arranged to have circuit B through which a cooling nmedium is constantly
supplied. As shown in FIG 7b, at both the ends of cavity 3 in the

| ongi tudinal direction thereof, there are provided second and third slide
cores 7 and 8, whereby the ends of cavity 3 are deflned According to the
above noIGALRF nbland s%aﬁ‘f\éeft 3if sca‘p\f"éﬁ(/lléﬂs‘%f:]‘ét al % PERRE %%rt ion of cavity

bl ock 2 and second and third slide cores 7 and 8 bas on expansi on of
cavity block BXG Ac&:drsdl"’hght%ﬂlf% f ranbERd SYSERR “F‘FBB YtR9sfown in

FIG 7c, second and,third slide cores 7 and 8, are deS| ave a snal
Wi dth and'$ASHiS Qg gm caa‘ff?t%‘/ COP-HLRI 19 l‘ﬂf&dJenT'%rﬁe?aY %’i\v??y surface 4

whi ch f d b A ted -
From abut B g s HET St Sher ¢ i A et iRt o VP ©
cavity blg % 1d SuSXP 15! GadB diitih GRY d?emf?ﬂc Pl A NeSyaigm for

supplylng a heating ne |un1and a cooling nediumi 9o a caV|ty bT ock whi ch

e o RS Ny % SN oI Del ooty TN spEBL bkl ¢ 12

al t er nat edypgncbd epeaisiiYels which are provided near the cavity
surface of the cavity blocks within the stationary mold
half 11 and the_movable mold half 12. " To this end, the
piping system includes upstream side switching valves
(hereinafter referred to as an inlet switching valve) Sa,
Wa, Aa, Sb, Wb, and Ab on the upstream side of a fuid
passage inlet. The piping system also includes downstream
side switching valves (hereinafter referred to as an outlet
switching valve) Ds4; WRa, Ds5, WRb on the downstream side
of a fliud passage outlet. The inlet switching valves and
the outlet switching valves are preferably disposed at a
place distant from the fliud passage inlet and the fliud
passage outlet, respectively, by 3m or less. The piping
system further includes steam pressure regulating valves
Ds6 and Ds7 and medium temperature detecting sensors Tbl
and Tb2 provided near the fliud passage outlet on the
upstream side relative to outlet switching valves Ds4, WRa,
Ds5, and WRb on the downstream side. Pressure regulating
valves Ds6 and Ds7 are connected at the drain side thereof
to a drain ditch. Outlet switching valves Ds4 and DsS may

be an automatic pressure regulating valve so that they have
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supplied to channels which are provided near the cavity surface of the
"cavity blocks within the stationary nold half 11 and the novable nold half
12. - To this end, the piping systemincludes upstream side sw tching
valves (hereinafter referred to as an inlet switching valve) Sa, W, Aa,
Sb, Wb, and Ab on the upstream side of a fuid passage inlet. The piping
system al so i ncl udes downstream side switching valve s (hereinafter

referred,t r%%s%q: O%Aﬁla%l%%cmﬁ&ti/&k V@le Dodhe \WeA prlészur@Rb on the
Side of aTliudp

downstrea ssage outlet. The inlet sw tching val ves and

the outl el SWAGH DY MA}SE DS CaRd CheY abl y di sposed at a place distant
fromthe flITiud passage inlet and the fliud passage outlet, respectively,

by 3mor |essacH¥r-dim N SHStEPbTr blisdimentides iepagressur e
regul ating valves Ds6 and Ds7 and nmedi um tenperature detecting sensors Thl

and Tb2 prQui e L U sage I t ; t4@fm $0de

rel ati veglngleél&ﬁ%erp’ ?ﬁ%&(ﬁ?é}%avg‘:gg@ %24,1@#\/\%@,%) %és]%,ﬁ%]lmb on the
downstream si de. Pressure regul ating galves Esf @nd Ds7 q)gﬁ%&gcted at
the drai ASsitfd HraEAs e 8REIAIREEAIm oS PRte L W HE n°3f valVes Ds4 and
Ds5 may be an automatic pressure regulating valve so that th? have 16 a
pressur e (Ggtatmarinuncandnlf htosihd adspreddired peghihgt FRY g&ﬂves Ds6 ,
and Ds7 According to the above enbodi nent of the present invention,

sat ur at echesdiaam aind Mobr (&F ot 7MRsI BN andmdLOmOm Cis istitizédeals athehe

heati ng medi um cool ed water of O 5MPa
gas. It is natural to say that the present invention is
not limited to the embodiments in which the above described
pressures and temperatures are selected.

Pressure regulating valves Ds6 and Ds7 can be adjusted
to decrease pressure loss in the fluid passage within the
mold so that dispersion of the steam pressure distribution
is lessened within the fluid passage and that difference
between the cavity surface temperature near the fluid
passage inlet and the cavity surface temperature near the
fliud passage outlet is lessened. Further, according to
the above arrangement, condensed water in the fluid passage
within the mold can be drained while the steam pressure
within the mold is maintained high. Therefore, the
temperature of the saturated steam can be maintained high, ”
the heat conductivity of the steam on the wall of the fluid
passage within the mold can be improved, and heating
capability is enhanced.

In the flow passage between inlet switching valves Sa,
Wa, Aa, Sb, Wb, and Ab on the upstream side to the fluid

passage inlet, there are provided drain exhaust valves Ds2
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(G at maxinmumand 10 to 95-Cis utilized as the cooling nedium and air
of 0.7MPa (G at maxinmumis utilized as the gas. It is natural to say that
the present inventionis not |imted to the enbodi nents in which the above
descri bed pressures and tenperatures are selected. Pressure regul ating
valv es Ds6 and Ds7 can be adjusted to decrease pressure loss in the fluid
passage within the nold so that dispersion of the steam pressure
distribution is lessened within the fluid passage and that difference

bet ween tRgqcawisty Bur{Rce, t eAPenat ﬂI@iﬂe?éjstQef lowi dhepapsageaml et and
the cavity surface tenperature near the | i ud passage outlet is |essened.

Further, aggerdifngtban iReedbavetahiaggem@iies EHdanseSb watlesre natde fluid
passage wthin the nold can be drained while the steam pressure wthin
the mol d ipsoRaideldaidradnheghausherafloes, Disfle aridkrper bt uaed ofhe hexbawst at ed
steam can be mai ntai ned high, the heat conductivity of the steamon the
wal | of thkedesuitherpassage wekhes tikelyplodmssrteed i oprdvedn wmokhddting
capability is enhanced. In the fl ow passage between inlet sw tching val ves
Sa, Wi, Aanddiit Wembamd A4 oayt be postidesinast dehe of lhed fpas$agepassage
inlet, there are provided drain exhaust valves Ds2 17 and Ds3. Further, in
the fluidipdssagadorchend lupst pesmagsi gaitdfetst camel i porduihi ReRbPagsvaftves Sa
and Sb, there are provided drain exhaust valves Dsl and Ds1', and the
exhaust @iadede FONEEE tade widhp exhiansty VadRTt 282t andrBF 4 #adk 13.

pressure regulating valves Ds6 and Ds7. Further, in the
flow passage between the inlet switching valve and the
outlet switching valve, at least one inlet valve may be R
provided for introducing a purging gas. That is, if air or
the like is separately introduced to discharge cooling
water or the like within the piping system, then the cycle
time of the molding process can be shortened.

If inlet switching valves Sa, Wa, Aa, Sb, Wb, and Ab
on the upstream side are arrayed in the vertical direction
and steam, cooling water and air are supplied from the
lower side to the upper side of the piping system, then the
cooling water can be flowed into the upper side of the
steam inlet switching valves Sa and Sb upon switching
supplied fluid from steam to cooling water. Which.fact can
cause abrupt temperature change, leading to damage in steam
inlet switching valves Sa and Sb. In order to avoid such
damage, it is desirable to supply air to_the downstream |
side of the inlet switching valve before the cooling Water ,
is introduced therein. If such scheme is effected, an air

reservoir is formed at the upper portion of steam inlet
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Condui t " nmenbers 14 may be provided at the fluid passage inlet and the

fl ui d-passage outlet, and Conduit menbers 14 nmay be connected w th exhaust
val ves Ds2 and Ds3 and pressure regulating valves Ds6 and Ds7. Furtherl in
the flow passage be tween the inlet switching valve and the outlet ‘
swi tching valve, at |east one inlet valve may be provided for introducing
a purging gas. That is, if air or the like is separately introduced to

di scharge cooling water or the like within the piping system then the

cycle tine, 8Lﬁége§g?ldlngg rO§E§B C%Fﬁ %P%reﬁpgdth feddW §lg SW t chi ng

val ves Sa®" eam si are arrayed in the
Vo ey O3 HAEEE, £B0n ARMCBLEABLCGAP! LBOLKE SEoaR] ALEn R StERILEA [F oM L he
| ower side I'de oF fhe piping system then the cooling water

can be Tl pyed geegmt *ﬂﬁleepgruebﬂenef vhmeessssaahangstc&w@hn ng val ves Sa
and Sb upon swtching supplied fluid fromsteamto cooling water.

Wi ch. fac reeacteaU$eoﬁbaama EENPREAEREE, Chade, o adl ngntidadamage in steam
inlet swtching val ves Sa ang I'n order to avoid such damage, it is

desi r abl ephepsEBp! Y taik peetfeeaﬁqwntbr paowvidedehetkt helval @tosviihehi ng
val ve before the cooling water is introduced therein. If such schene is
ef f ect ed, dawnaitireanesateobf stechor madeat sihiechppgr vpbves oPa odndtBam i nl et
18 smntchrng val ves Sa and Sb, which prevents the cooling water from
di rect contact The heetingamndwicoblimg fdwdikt pasRagesvélin Pal et swi t chi ng

val ves Sa and Sb can be
described with referenee to FIGS. 8 and 9.

Initially, before the mold is opened, air inlet
switching valves Ra and Ab on the upstream side and exhaust
valves Ds2 and Ds3 are opened to drain cooled water within
the fluid passage on the upstream side. At the same time,
drain exhaust valves Dsl and Dsl' on the upstream side are
opened to discharge drain within the fluid passage.

Thereafter, exhaust valves Ds2 and Ds3 are closed and
outlet switching valves Ds4 and Ds5 are opened so that
cooling water within the downstream fluid passage after
exhaust valves Ds2 and Ds3 is discharged with air.

Then, during a time period from the start of the mold
open to-completion ef the same or completion of taking off
a product, air switching valves As and Ab and steam inlet
drain exhaust valves Dsl and Dsl' are closed and steam
inlet switching valves Sa and Sb are opened, whereby steam
introduction is started.

If a time period during which outlet switching valves
Ds4 and Ds5 are opened reaches a predetermined value or the

temperature of the medium flowing in the fluid passage
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protected from danage. Further, based on the simlar purpose, it is
preferable to provide check valve C on the downstream side of steaminl et
switching val ves Sa and Sb The heating and cooling fluid passage will be
described with reference to FIGS. 8 and 9. Initially, before the nold is
opened, air inlet switching valves Aa and Ab on the upstream side and
exhaust valves Ds2 and Ds3 are opened to drain cooled water within the
fluid passage on the upstreamside. At the sanme tine, drain exhaust valves

D3| and DPbacRBs! 8% HOSLEEAN ALES AT WDROR Li O1 8L SERREIR  ARAVRIYEENI N the

fluid passage. Ther ter, exhaust v are c and

outl et swptghhng ¥abVese Dstosbd éﬁﬁSé%éhﬁmﬁ¥6%%§9etPé%ul&@Qh'nGam@ESr e
wi thin the downstream fluid passage after = exhaust valves DsZ2 and Ds3 is

di schar gegs®i Ahdabps? dhethe dbdidk Pedrh NBrdespotled  omrdie, stivs ts@dahhe nol d
open to conpletion of the same or conpletion of taking off a product, air

SwW t chi ngprakyase Ass andifba fmsld st eam i nl et drai n exhaust val ves Dsl and
Dsl' are closed and steaminlet switching valves Sa and Sb are opened,
wher eby steam Ifnérbinetpeniod dirmingdvhidhasteam peleddswitchdnghi ch
outlet switching valves Ds4 and Ds5 are opened reaches a predeterm ned
val ue or vhAdvesecHpenrndufle afettpemedirpadhesi agpiredéhernined padsege 19
reaches .a predeterm ned val ue, then outlet switching valves Ds4 and Ds5
are cl ose@rahbesteanepresseret repmineldgreathes a predetermined

value, then a mold closing signal is generated to start
closing of the mold of the injection molding machine. When
the mold closing is completed, injection is started.

Now, how cooling water is introduced into the mold
will be described.

When the injection process is completed, steam inlet
switching valves Sa and Sb on the upstream side and steam
pressure regulating valves Ds6 and Ds7 on the downstream
are closed, and outlet switching valves Ds4 and Ds5 on the
downstream side and cooling water inlet switching valves Wa, ’
Wb on the upstream side are opened, whereby cooling water
is introduced into the piping system and drain is
discharged from the same. If a time period during which
outlet switching valves Ds4 and Ds5 are opened reaches a
predetermined value or the temperature of the medium
flowing in the flow passage reaches a predetermined value,
then outlet switching valves Ds4 and Ds5 on the downstream
side are closed and outlet switching valves WRa and WRb on
the downstream side'are opened, whereby cooling water is

recovered. If a predetermined time period has elapsed,
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Ds6 and Ds7 on the downs'tream are opened. Thus, the steam pressure is

mai ntained. If a tinme period during which steaminlet switching valves Sa
and Sb are opened reaches a predeterm ned value or the tenperature of the
nol d reaches a predeterm ned value, then a nold closing signal is
generated to start closing of the nold of the injection nolding machine.
Wien the nold closing is conpleted, injection is started. Now, how cooling
water is introduced into the nold w Il be described. Wien the injection

process i hetOMehedy HUAAM] VLlves Wik COhATNKALKES oud 1800 1 3R in

t he. upstream si de and steam” pressure regulating valves Ds6 and Ds7 on the

downst r egin L Wi Wil HU | Elosull ChiRgs aﬂ)f@ée%ﬂnéc\go@@&ﬁnat he

v

dommstreany3|§% and cooling water inlet smntching val ves , Wb on the
upst r eamstefe o3 QUIRANA i A IEDYc 6601 h§IwaREe inl ThieNtfrlot pad siagteo t he

pi ping systémand drain 1s discharged fromthe sane. If a tine period
during whiieh e legtr aMd Ghidwgeyabredibehaagdnigs dravien dpendet reaches a
predet erm ned val ue or the tenperature of the medium flowing in the flow
passage gadiemna girdeset ey puesk ¥ uwitht Beraout | et switching val ves Ds4
and Ds5 on the downstream side are closed and outlet switching valves WRa
and WRb on t ledowhisig dam shelepre senpeppbodimendhy wheal ithe warel ijesl
recovered. If a predetermined tinme period has el apsed, 20 then inlet

SWi t chi ngregdlwesi spchanpath frem otheecogdiinghiwager to the steam, the

cooling water is purged by air. However, the supplied
medium may be changed directly from the cooling water to
the steam without purging the cooling water with air.

As described-above, it is preferable for the step of
closing the mold to be started at the midst of increase or
completion of increase of temperature of the cavity surface
up to a predetermined value owing to the heating medium
supply, after the supplied medium is changed from the
cooling medium to the heating medium and a predetermined
time period has elapsed. If such scheme is effected, the
time period during which the mold is opened or closed can
also be utilized as a time period for increasing the
temperature of the mold, which fact results in shortening
of the molding process cycle. Moreover, heat transfer
through a contact face between the stationary mold half and
the movable mold half can be prevented. Therefore, the
above-described scheme can be advantageously applied to a
case where the stationary mold half and the movable mold
half are set to different temperatures, respectively.

Furthermore, if the change of medium supply from the
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val ves WRa and WRb are cl osed. Thus, processing goes to.a step of

di scharging the cooling water in the flow passage wth the air and a step
of discharging drain in the upstream side fl ow passage with steam
According to the present enbodi nent, when the supplied nediumis changed
fromthe cooling water to the steam the <cooling water is purged by air.
However, the supplied nmediumnmay be changed directly fromthe cooling
water to the steamw thout purging the cooling water with air. ., As

descr! bed Al ired P k8] €1RP'R19Nd! REATLGP 19/ ofFiRaldg the mold to be
&M dst o np

started at i ncrease or onpletion of 1 ncrease of tenperature

of 1 1e. COU{SUIAGE ol RHS 1R AIALCLENT Bed ovalie e WA O dierieat | ng

medi um supply, after the sup Iumis changed fromthe cooling

nmedi um t o fdigy heatd NG edidePand v 1,edaller BnReGd s tHee merdisle haslel apsed.

I f such schenme is effected, the tine period during which the nold is
opened or HdloSethdahe &t fvhdy hicded had fa ils mappdriieat! Wiorh i tlee easi ng t he
tenperature of the nold, which fact results in shortening of the nolding
process cyuodatindpnesiiem, heein ta gnsfdrct tHakeugle £ dormmacthd aeeldecanen t he
stationary nold half and the novable nold half can be prevented.

Theref or e, be lerewhoad desor ivsepagshare sdak wrddrant ageously applied to a
case where the stationary nold half and the novable nold _half are set to
di fferent tenpekfatarssthatsineadsigl yis mhapest it £epgatedlhange of nedi um

supply fromthe 21 ) .
increasing or decreasing the temperature of the cavity

surface, the temperature of the cavity surface upon heating

is set to load-deflection temperature + (0 to 70)Cat
4.6kg/cm2 of a raw material resin, preferably + (0 to 50)C,

more preferably + (0 to 30)C.

How the channel is preferably constructed near the
cavity surface of the cavity block will hereinafter be
described.

As shown in FIG. 10, a plurality of channels are
arranged in cavity block 2 so that the passages stand
upright. Each upper end and lower end of the passages are
connected to inlet slot 15 lying horizontally and outlet -
slot 16 also lying horizontally. A downstream end portion
of inlet slot 15 and an upstream end portion of outlet slot
16 are sealed. When steam is introduced as a heating
medium into the flow passages thus arranged, condensed | ‘
water deriving from the steam can be discharged with ease
owing to the action of gravity. Therefore, heat can be

transferred with ease from the steam to a wall of the flow
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heating mediumto the cooling mediumis effected differently on the ,
novabl'e nold half and the stationary nold half, or alternatively, only one
of the novable nold half and the stationary nold half is supplied with the
heati ng medium then a product taken off fromthe nold can be prevented
fromwarpage or sink marks. If a synthetic resin is shaped by repeatedly

I ncreasing or decreasing the tenperature of the cavity surface, the
tenperature of the cavity surface upon heating is set to |oad-deflection

tenperature + (0 tp 70 t 4.6kg/cn2 of ,a ra rj Sj erably +
(0 to SO)QES%%é%'%+%?%$g%W? o éb??)@RJQZ Ybﬁb?ﬁ%gcﬁgﬁﬁéﬁ #Qa%?% erably
constructged near, the avity surfac .he VLY : ynafter
be descr?%ﬁﬁﬁriéugﬁdﬂﬁ F%eFf%fli%,g%f%?%%af%ﬁyb%fr%hgﬁggrgﬁéﬁéﬁgigranged
in cavity bl ock.2,58i4 a{ot@ﬁep@ﬁé@ge§m§5§ﬂﬁenHFriﬁmét Edsh vpperdend and

| ower end of the passages are connected to inlet slot 15 Ilying horizontally

and out | ebyt 540t s 16t a1 §0a}¥i PHoNPAEEORL EhiM. cAvdeynbloerneendngortion  of
inlet slot 15 and an upstream end portion of outlet slot 16 are seal ed.

When st eaghistigloedusegdnasoathest sngt medaven tohaetbedf Wwhbhpassages t hus
arranged, condensed water deriving fromthe steam can be discharged with
ease oOw agntlaitdelactrespettyvaviyt ywhibhr ater ehemmal lyadnbslatednsf erred
with ease fromthe steamto a wall of the flow s

from mold base 1 by means of an air layer. In this way,

little heat flow is caused to moid base 1, and hence the

temperature of cavity 3 can be inc;eased rapidly. Further,

since inlet slot 15 and outlet slot 16 are provided outside

cavity 3, little influence will be effected from inlet slot

15 and outlet slot 16 to the temperature distribution

within the cavity surface, with the result that dispersion

of the temperature distribution becomes small.

It is preferable for plurality of channels A to have

an equal hydraulic equivalent diameter d and equal

effective length. In this way, a flow amount of medium

flowing through the plurality of channel A provided near

the cavity surface becomes uniform, which makes it possible

to limit the dispersion of the temperature distribution of

the cavity surface to é small range.

Further, hydrauliclequivalent diameters D of inlet

slot 15 and outlet slot 16 are set to one to three times

the hydraulic equivalent diameter d of channel A. In this

way, pressure loss of inlet slot 15 and outlet slot 16

becomes small, the temperature of the steam flowing into

channel A provided near the cavity surface becomes uniform,
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22 passage within the nolding nold, with the result that the tenperature
of the cavity surface can be rapidly increased. According to the above
enbodi ment, inlet slot 15 and outlet slot 16 are provided within cavity
block 2, and inlet slot 15 and outlet slot 16 are connected with conduits
17, respectively, which are thermally insulated fromnold base 1 by neans
of an air layer. In this way, Ilittle heat flowis caused to nold base 1,
and hence the tenperature of cavity 3 can be increased rapidly. Further,

since inlet, slot 15 and .outl | ot 16 ar [ OVy. . i.de ity 3, -
Vittle i ARSI SRS Fde f‘ﬁﬁ&%ﬁrﬁﬁé‘g%|d&%%%f§’%;t§8q‘oﬁtﬁcg°ﬁetsl ot 16 to .

t he tenperatq;e diSErit“ﬁgég1e‘M§ﬂ§fﬂ the cavity surface, wth the result

t hat disﬁ@??i h SWra5ve enﬁbfﬁture di stribution becones small. It is
referable for i s qgﬁp t peTeltreY i

P Alpééirr?elaj,lgedg; 2 r%a?lrf%l (Pnalgza\bpe cdh Y Hed ithe

equi val ent di anet er €qu ective’length. In this way, a flow

anmount  ofe J{BdiyHusf # 94 NG tIHAHPN A hedl unal i eaef ighaanghid provi ded near
the cavity surface becones uniform which nmakes it possible to limt the

di spersi gm1ft tdotd erparaind ingliridit iar @rovited addry the frightto a
smal | range. Further, hydraulic equivalent dianeters D of inlet slot 15
and out | eindllaiftlGeddes st e anerity ek tsoes thepgpa@awdah equi val ent
di ameter d of channel A In this way, pressure loss of inlet slot 15 and
‘outl et slaithedf. Bdsores gkl oft batietpeiatulé efl sohe tamdamaf | owi ng i nto
upright are provided inside inlet slots 15 near the right
and left edges of the cavity block so as to oppose each
other. A plurality of channels A for cavity temperature
adjustment are arrayed in parallel so as to extend from one
inlet slot 15 to the other outlet slot 16 and be connected
to inlet slot 15 and outlet slot 16. The plurality of
channels A may be inclined downward to the downstream side.
The upper and lower end portions of both inlet slots 15 and
the upper end portions of both outlet slot 16 are sealed.
Then, a medium is supplied from the upper end side of both
inlet slots 15. According to this arrangement, the medium
is supplied from both of the sides in an opposing fashion,
and hence the distribution of the temperatute of the cavity
surface becomes uniform.
In the couple of examples of fluid passage
construction, one cavity block is arranged to have the
channel through which a heating medium and a cooling medium
are alternately and repeatedly supplied and the slot

thereof. However, the cavity block may be divided into a

part having provided therein the channel through which a
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channel A provided near the cavity surface becones uniform 23 and the

di spersion of the tenperature distribution of the cavity surface becones
small. Alternatively, the channel nay be constructed near the. cavity
surface as shown in FIG 11. That is, a pair of inlet slots 15 standing
upright are provided near the right and left edges of the cavity block so
as to oppose each other. Also, a pair of outlet slot 16 al so standing
upright are provided inside inlet slots 15 near the right and |left edges

of the caybiyikl Ifda At dd % WROPEGAREdi GhNaFe A1RbWNAKLY, @fnghannel's A

for cavity tenperature adjustnent are arrayed in parallel So as to extend
fromone répdgtedl Plsdfpited *’@n&@%af’t‘fﬁ&hllﬁ Opréoided Rdeceracted to
e plura

inlet slot 15 and outlet slot 16. ify of channels A may be

inclined townes dcdde | he KieyNsh r €841 shgememdBE HRPBI agnén @wRTesing portions
of both inlet slots 15 and the upper end portions of both outlet slot 16
are seal esigentThis, proviadbdinat Sa Sfgpee | @tvid onyt bReupperi tgndlsiade iaftdot h
inlet slots 15. According to this arrangenment, the medium is supplied from
bot h of ttkestwespamtan opposing fashion, and hence the distribution of
the tenperature of the cavity surface becones uniform In the couple of
exanpl es of flAteopdbnageo Thmssyuthebic vesipampigdipigoaielid off ridRjed to -
have the channel through which a heating nediumand a _cooling nedium are
al t er nat ePyeS@Rt r BpeRR Ry, stipp| FevibyidswrEagpogan be heated "and

cooled within a short period of time. Thus, the present
invention can be advantageously applied to an in-mold
coating in which a thermoplastic resin is injected into the
mold and thereafter a thermosetting resin is injected into
the samé to obtain a painted product. That is, the
thermosetting resin is injected into the mold according to
the present invention, so as to coat the thermoplastic
resin with the thermosetting resin. Then, a heating medium
is supplied into the channels to cure the thermosetting
resin, and thereafter a cooling medium is supplied into the
channels to solidify the thermoplastic resin. Thus, the
painted product can be obtained with ease.

Raw material resins molded by the mold according to
the present invention may be amorphous polymer resin such
as polyvinyl chloride (resin compounds including rigid
resin and soft resin, the following materials are the same
as above), acrylic ester resin (material containing acrylic
acid, methacrylic acid and so on as an acid, and also
containing methyl group and ethyl group and so on as an

alkyl group), polystyrene (general purpose type, high
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t hereof . However, the cavity block may be divided into a part having

provi ded therein the channel through which a 24 heating nedium and a
cooling nediumare alternately and repeatedly supplied and a part having
provided the slot. |In this case, a nedium sealing nenber such as an
adhesive agent is provided at a face dividing the cavity block into the
two parts. According to the synthetic resin nolding nold of the present

i nvention, the cavity surface can be heated and cooled within a short
period ofimpace®. rE3UStanite typRseRid donant, ek gania mdwihegebiesig- appl i ed
to an in-nold coating in which a thernoplastic resinis injected into the
nol d and stheeeef trers ia,t kemylsetittngd e-dsitadiereyjsigtmhd retyss temhecassine, t o
obtain a painted product. That is, the thernosetting resin is injected

i nt o t hemaolid imcc prodiypieny letrtee qrigkentpdincentiaomteso mxl sy ldamne ¢ he
thernoplastic resin with the thernosetting resin. Then, a heating nmedi um

i s suppl Pedvienyd atise cediyedihen dwidey tirltdempsatkiong ankisp hd
thereafter a coolin%:nediun1is supplied into the channel s to,so&idify t he
t her mopl &80 € wysdiallinsupolymer Figh &f RIaRthyand o YNNI W ease.
Raw materjal resins nolded by the nold according to the present invention
my be a Hove pdmader Yassidensidly « ReHotAshT L ion c}?'}rGH'g S conpounds
including rigid resin _and soft resjn, the follow nateri%is are the sane
as above)gd,rl %ﬂ/lqu“) e ABYRRERH a4 3D RBWR T neon

polymer, block polymer and so on), polybutene-1,

2

polymethylpentene~1, polyfluorocarbon (polyvinylidene
fluoride and so on), polyoxymethylene, polyamide (6, 66 and
so on), terephthalic acid ester resin (polyethylene
terephthate, polybutylene terephthalate and so on),
polyphenylene sulfide, polyether ether ketone, polyether
ketone, polyimide and so on, liquid crystal polymer
(aromatic polyéster, aromatic polyester amide and so on),
thermosetting resin such as epoxy resin, melamine resin,
phenolic resin, urea resin, unsaturated polyester resin,
polyurethane, silicone resin, alkyd resin, and alloys or
filler (particle filler such as talc and so on or fiber
material such as glass fiber and so on), and compounds of
the above resins.

Further, a molding method to which the molding mold
according to the present invention can be applied includes
injection molding, transfer molding, compression molding,
reaction injection molding, blow molding, thermoforming and
so on. Furthermore, the injection molding includes, in

addition to an ordinary injection molding, injection-
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acid, nethacrylic acid and so on as an acid, and also containing nethyl
group and ethyl group and so on as an al kyl group), polystyrene (general
pur pose type, high 25 inpact resistant type and so on), :

acrylonitril e-butadi ene- styrene resin, acrylonitrile-butadi ene-styrene
systemresin, nodified polyphenylene oxide, polycarbonate, polysulfone,

pol yaryl ate, pol yether imde, polyether sulfone and so on, and crystalline
pol ymer such as pol yethylene (including ow density, linear |ow density,

medi um de&ﬁﬁéﬁ’es?&b irrr]liaél', ]gcf%acli%s@l)l’lat@c}iprﬂﬁ/é&%ié§H§hmé§hod,

honopol ymer,” random poly pol ymer and "'so on), pol ybutene-1,

pol ymet hyd pentenes ne by | $104 0oy han o] md1 depemof&ingl de and so on),
pol yoxynet hylene, polyam de (6, 66 and so on), terephthalic acid ester

resin (payedwidiensg mET@DIY hadwo -dull ob uiall Eivey | et bal meéehedd so on),
pol yphenyl ene sul fide, polyether ether ketone, polyether ketone, polyimde

and so orpush-epa ] afiysd Bhg poh Vgfers pdesd Qirpject i yesl@éingaandasbcopol yest er
am de and so on), thernosetting resin such as epoxy resin, nelamne resin,
phenolic resin, urea resin, unsaturated pol yester resin, polyurethane,
silicone resin, alkyd resin, and alloys or filler (particle filler such as
talc and so on or fiber ~nENOUSERISLCAPREIGABIS IfiYber and so on), and
conpounds of the above resins. Further, a nolding nmethod to which the

mol di ng nol d A%céesrnipbed abevey chetsynihekionreahnpBoAgpnIelOtfcl udes

according to the present invention is useful as a mold for

use with an injection molding, compression molding and so

on of a thermoplastic resin, a thermosetting resin and so

on, in which a cavity surface is alternately heated and »
cooled. Particularly, according to the mold of the present
invention, heating is effected only on the cavity surface

only when a melt is injected into the mold. Therefore, the
fluidity of the resin is improved and hence a thin-walled
product can be properly molded, the shape of the cavity

surface can be satisfactorily replicated to a product, and

weld line or the like becomes less conspicuous.
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i njection nolding, transfer nolding, conpression nolding, reaction

i njection nolding, blow nolding, thernoforming and so on. Furthernore, the
injection nmolding includes, in addition to an ordinary injection nolding,
injection 26 conpression nolding, |ocal oscillation pressurizing nethod,
gas- press nethod, gas-assist nethod, hollow nolding, sandw ching nolding,
two-col or nol ding, in-nold nmethod, push-pull nolding, high-speed injection
nol di ng and so on. . | NDUSTRI AL APPLI CABI LI TY As descri bed above,. the
synthetic resin nolding nold accqgﬂ&ggﬁto the present invention is usefu
as a nold for use with an injecti di ng, conpression nolding and so

on of a ther mopl asty ¢ Lasidk & FOel ORI SR LAisk S0P sdLathi ch a

cavity surface is a y heated an Particul arly, according

to the mulghafy fhey AP bISWEDS | OfaviiRpld ntay Sl S pobiash iy on the

cavity surface "only when a nelt'is inj ed into the nold. Therefore, the

fluidityaftkie tiesinbld Mg)épyﬁpl ANl A1 NiGes 18 4 thi iy \APA)L@Ld(sproduct can be
properly nol ded, the shape of the cavity surface can be satisfactorily

replicat gordvai dedrigsititden attte Meld base( Dy die thkechetomasldadss2),
conspi cuous. 27 CLAIM5 1. A synthetic resin nolding nold conprising a nold
base(l), emdavidlyarimal{X R)pihavidgd aneawid ydB) iy osuxibace (4 ¥ hibrawsh nol d
base(l), a heat insulating |ayer(5)

which a heating medium and a cooling medium are alternately

and repeatedly supplied, wherein a space(tl) is provided at

a contact portion between the cavity block(2) and the mold

base(1l) based on the anticipation of a thermal expansion of

the cavity block(2).

2. The synthetic resin molding mold according to
claim 1, wherein the space(tl) is set so that a thermal
stress caused when the cavity block(2) is expanded becomes

equal to or smaller than 200MPa.

3. The synthetic resin molding mold according to
claim 1, wherein a fixing portion with a gap(t2) smaller
than the space(tl) is provided between the cavity block(2)-

and the mold base(1).

4. The synthetic resin molding mold according to
claim 3, wherein the gap(t2) of the fixing portion is set

to be in a range of from 1 to 30 um.

5. The synthetic resin molding mold according to
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provi ded between the nold base(l) and the cavity block(2), and a
channel (A) provided near a cavity surface(4) through which a heating
medi um and a cooling nmediumare alternately and repeatedly supplied,
wherein a space(tl) is provided at a contact portion between the cavity
bl ock(2) and the nold base(l) based on the anticipation of a thermnal
expansion of the cavity block(2). 2. The synthetic resin nolding nold
according to claiml1, wherein the space(tl) is set so that a thermnal

stress caused en.the cavit | ock(2) .is expanded_becaones . equal to or
srm Ter dHa T donmheti e slydede: e FiE: FAWRN: RIORAA actbrHTEET o
claim1i, erein a fixi partion wth ap(t2) smaller than the
space(tl)t|%?[ﬁwﬁﬁﬁﬁéfeﬂgﬁw€gn%hﬁeC@Xﬁf?33grock(2) and the nold base(l). 4.
The synthetic resin nolding nold according to claim3, wherein the gap(t2)
of the fixing portionis set to be in arange of from1l to 30g m 5. The

synthetic resig molgjnq i 3¢ YediRdnk d%@gﬁ%n%g? : coMiRl & @& surface of

the cavity prdk(Z) I's Farger than a surface(: e cavity(3). 6. The
syntheti GG N, MR e 2e6?idignthet@unl 3sMsteapherein the heating
mediumis steam 7. The synthetic résin nolding nold according to claiml,
wherei n a channel (Al) through which cooling medium is constantly supplied
is provided in addition to the
7. The synthetic resin molding mold according to
claim 1, wherein a channel(Al) through which cooling medium
is constantly supplied is provided in addition to the

channel (A)

8. The synthetic resin molding mold. according to
claim 1, wherein the cavity block(2) is composed of a
stationary mold half and a movable mold half, and at least
one of the stationary mold half and the movable mold half

is provided with the channel(A).

9. The synthetic resin molding mold according to ’
claim 1, wherein the cavity(3) is arranged as a cubic body
having a bottom wall surface and a side wall surface, two
groups of the channel in which the channels(A) are arrayed
at a pitch(P) and through which the heating medium and the
cooling medium are alternately and repeatedly supplied, are
separately provided near the bottom wall surface and the
side wall surface of the cavity(3), and the distance(Pa)
from the nearest passage of one channel group to the

nearest passage of the other channel group is made smaller
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channel (A) 8. The synthetic resin nolding nold. according to claiml1,
wherein the cavity block(2) is conposed of a stationary nold half and a
movabl e nold half, and at |east one of the stationary nold half and the
novable nmold half is provided with the channel (A). 9. The synthetic resin
nol di ng nold according to claiml1l, wherein the cavity(3) is arranged as a
cubi ¢ body having a bottomwall surface and a side wall surface., two
groups of the channel in which the channel s(A) are arrayed at a pitch(P)

and € 0yglh eh JRees! Lo IRUDAN e 600l) b an

alternately an peat pl'ied, are sepa provi

bOtt0n1VWQACH“HHEHH%langh > side wall surface of the cavity(3), and the
di stance(Pa) fromthe nearest passage of one channel group to the nearest

passage of the other channel group is nade smaller 29 than the pitch(p) at
whi ch the channel s(A) are arrayed in each channel group. 10. The synthetic

resin nol di ng 1ol d TeC @Atk tie rdsiinmbl diief eidld hecamding 3o s arranged
as a cubic body having a bottomwall surface and a side wall - -surface, two

groups ofcldian dharn@irdim whieC ledvhiecyefeannela{ynged @ ranyadoiatbedyi t ch( p)
and t hrough which the heating nmediumand the cooling nediumare
al t er nat dlaviamyl a dpaatoadiwa 1Suppis fedse amal & epiatatwt V1 pswd afeel, Ne@@ t he
bottomwall surface and the side wall surface of the cavity(3), the
distancequguHS(ﬂﬁ the channel in which the channels(A) are arrayed
at a pitch(p) and through which the heating medium and the
cooling medium are alternately and repeatedly supplied, are
separately provided near the bottom wall surface and the
side wall surface of the cavity(3), the distance(Pa) from
the nearest channel of one channel group to the nearest
channel of the other channel group is larger than the pitch
(p) at which the channels(A) are arrayed in each channel
group, and a channel(A2) is additionally provided at an
intersection or inside of the intersection of the array of
the channels(A) along the bottom wall surface and the array

of the channels(A) along the side wall surface of the cubic

cavity(3).

11. The synthetic resin molding mold according to
claim 1, wherein the channel(A) through which the heating
medium and the cooling medium are alternately and
repeatedly supplied is made to have a hydraulic equivalent
diameter of 3 to 6émm, and a distance(h) from a cavity

surface(4) to a channel surface is set to 1 to 10mm.
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t he nearest channel of one channel group to the nearest channel of the
ot her “channel group is larger than the pitch (p) at which the channel s(A)
are arrayed in each channel group, and a channel (A2) is additionally
provided at an intersection or inside of the intersection of the array of
t he channel s(A) along the bottomwall surface and the array of the
channel s(A) along the side wall surface of the cubic cavity(3). 11. The
synthetic resin nDIdlng nol d according to claim1, wherein the channel (A

t hr ough whi ch i@e %9nggﬁg%§rr%%gﬂ%bgg%&ﬁgélIgg}&regléélg}@{ a‘%é ernately

and repeatedl Yy 5up ic equl va di anet er
f 3 4 I
urface iasf fo %ﬁ%fé%"%% P LI %tﬁé“%-éﬁ?‘és%%a"n% e ¢

accordi ng; 4 fat Céﬁa%&u&'eeé%@sgb? £ey '&amﬁuﬁfééein&aél@ﬁomed therein

inlet and outlet slots(15 mni atlng wth the channel (A), and the

inlet ancdianmh&t L}S} ot éﬁéStﬁé) iAl&t ahdashetew §NoEQNUY| 16( ldFet hernal Iy
insulated fromt base(1l). 13. The synthetic resin nolding nold

accor di ngatt@ach:éc&lmﬁﬂ ddi}edﬁwb@mdimﬂma:lqumn@aimecﬂlﬂmﬁ atheof the
slot(15,16) is set to one to three tinmes the hydraulic equival ent dianmeter
of the chaembh® bd#®(114. The synthetic resin nolding nold according to

13. The synthetic resin molding mold according to
claim 12, wherein a hydraulic equivalent diameter of the
slot(15,16) is set to one to three times the hydraulic

equivalent diameter of the channel (A).

14, The synthetic resin molding mold according to
claim 12, wherein the cavity block(2) is divided into a
part having provided therein the channel(A) and a part
having the slot(15,16) provided, and a medium sealing
member is provided at a face dividing the cavity block(2)

into two parts.
15. The synthetic resin molding mold according to
claim 14, wherein the medium sealing member is formed of an

adhesive agent.

16. A product molded by the synthetic resin molding

mold according to claim 1 or 12.

17. A method of molding a synthetic resin comprising
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claim 12, wherein the cavity block(2) is divided into a part having

provi ded therein the channel (A) and a part having the slot (15, 16)

provi ded, and a nedium sealing nmenber is provided at a face dividing thé
cavity block(2) into tw parts. 15. The synthetic resin nolding nold
according to claim 14, wherein the nediumsealing nmenber is forned of an
adhesi ve agent. 16. A product nolded by the synthetic resin nolding nold
according to claiml1 or 12. 17. A nethod of nolding a synthetic resin
conpri si RGe %kéﬂguﬁgpps of: injecting a thernoplastic resin into the nold
according to cllaiml1l or 12; injecting a thernosetting resin into the nold

to coat thejntjbetimgl asthérh6plAsdlict Ressurfiate tmer amofldwakkotridng
t hernosetting resin] supplying a heating nediuminto the channel (A) to cure

t he ther meseilldifg ¥ &st n;2;and supplying a cooling nmediuminto the channel (A)
to cool the thernoplastic resin. 18. An apparatus for adjusting a
t enper at ur @ndecthag aynhbehosetading melsdinnd.mind d-hee oorldl i tapadt d&ihg 1 or
12, wherein an inlet swtching valve(Sa, Wa, Aa, Sh, W, Ab) and an
out’l et swilteohiangl asti e (sdin 55, tiRss uiR)e akkerpe byt B¢ sel ecting the
supply of a heating nmedium and a
thermosetting resin;
supplying a heating medium into the channel(A) to cure
the thermosetting resin; and
supplying a cooling medium into the channel(A) to cool

the thermoplastic resin.

18. An apparatus for adjusting a temperature of the
synthetic resin molding mold according to claim 1 or 12,
wherein an inlet switching valve(Sa, Wa, Aa, Sb, Wb, Ab)
and an outlet switching valve(Ds4, Ds5, wRa, WRb) are
provided for selecting the supply of a heating medium and a
cooling medium at an upstream inlet and a downstream outlet
of the channel(A), and at least one exhaust valve(Ds2,Ds3,)
for discharging the heating medium, cooling medium and a
gas 1is pfovided in the flow passage at a portion between
the inlet switching vélve(Sa, Wa, Aa, Sb, Wb, Ab) and the

outlet switching valve(Ds4, Ds5, WRa, WRD).

19. The apparatus according to claim 18, wherein at
least one inlet valve through which a purging gas is
supplied is provided in the fluid passage at the portion

between the inlet switching valve(Sa, Wa, Aa, Sb, Wb, Ab)

32



cooling nedium at an upstreaminlet and a downstreamoutlet of the

channeél (A), and at | east one exhaust valve(Ds2,Ds3,) for discharging. the
heati ng medi um cooling nediumand a gas is provided in the flow passage
at a.portion between the inlet switching valve(Sa, Wa, Aa, Sb, W, Ab) and
the outlet switching val ve(Ds4, Ds5, WRa, WRb). 19. The apparatus
according to claim 18, wherein at |east one inlet valve through which a

purgi ng gasdi &he\g@mﬂieQdsh&t@h@hbdedlb%bﬁﬁ,flbslSSj WRasagRbRt the portion
between the inlet swtching val ve(Sa, , Aa, Sb, W, Ab) 32 and the outl,et
swi tching val ve(Ds4, Ds5, WRa, WRb). 20. The apparatus according to claim
18, wherein a check valve(c) is provided on the downstream si de of the
inl et sw tchi ngoval IeSapparhther athertieayi g okdimnl82ivhérednhad of
adjusting a tenperature of the synthetic resin nolding nold according to
claim1 ochggk yvatlve (et Hed provpdedi ng thet dpwostseppl yidg afhkhei ng
medi um and a cooling nmediuminto the channel (A) alternately and repeatedly
so as to Radetaswidedlinoheadiyef(fee( 8P)oforhehechopt{g)medheei n when the
medi um supply is changed from the cooling mediumto the heating nedium at
| east one of the exhaust val ves(Ds2, Ds3) provided on the upstream side

and the downstream si de of the channel (A) is opened and th cool i ng nedi um
left within th@ﬁchaﬁhéFﬂﬁgddpgcﬁ ﬂ&é&lég 3 tguEepAtERE ﬂ%aﬁpﬁg medi um 22.

The met ho%y%% %rtq.icn%etsgndm%il@i%%’ m‘c"\)ﬁiﬁr gicgo\llr\g‘frqg to claim 1 or 12

, the method comprising a step of supplying a heating
medium and a cooling medium into the channel(A) alternatély
and repeatedly so as to heat and cool the surface(4) of the
cavity(3), wherein when the medium supply is changed from
the cooling medium to the heating medium, at least one of
the exhaust valves(Ds2,Ds3) provided on the upstream side
and the downstream side of the channel(A) is opened and the
cooling medium left within the channel is discharged by a

gas or the heating medium.

22. The method according to claim 21, wherein when
the medium supply is changed from the heating medium to the

cooling medium, a purging gas is supplied into the channel.

23. The method according to claim 21, wherein the
supply of the heating medium starts at a timing point
between the opening of the mold to the ejection of a molded

product.
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the nmedium supply is changed fromthe heating nediumto the cooling

nmedi um a purging gas is supplied into the channel. 23. The nethod
according to claim?21, wherein the supply of the heating nediumstarts at
a timng point between the opening of the nold to the ejection of a nol ded
product. 33 24. The nethod according to claim 23, wherein the nold is not
closed until a predetermined tinme period has el apsed after the heating
medi um supply is started. 25. The nmethod according to claim 23, wherein the

gﬁi?a22(2$toglggg vfl@?@?g8?g§%h§$e5§d%ﬁgbk ngllﬁﬁ %%e ggg age(4) of
the cavityb#y 4B hBracREEAR! GhELRCY pheABEEZhYACA £omeTRE-TBUNREsACCOT ding

to claim erern |ng ned umis steam
elapsed after the heating medium supply is started.

25. The method according to claim 23, wherein the o
mold is not closed until the heating medium is supplied to
heat a surface(4) of the cavity(3) or complete the heating
of the surface(4) of the cavity(3) up to a predetermined

temperature.

26. The method according to claim 21, wherein the

heating medium is steam.
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