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(57) Abstract: To provide a molding method that makes it possible to obtain a thermoplastic resin injection-molded product having a

high-quality appearance in which the molding cycle time of conventional injection-molding methods is not considerably lengthened.
O The problem is solved by providing a molding method in which, using a conventional known method for obtaining thermoplastie resin

injection-molded products having a Righ-quality appearance and controlling the temperature gradient for heating/cooling and/or the
flow rate of the heating/cooling media, the molding cycle time is shostened while maintaining a favorable appearance of the product.
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[err] [err] [err] [err] [err] [err] Abstract: To provi dg 5aMAaY 2004
nol di ng nmet hod that makes it possible to obtain a thernoplastic resin

i nj ection-nol ded product having a high-quality appearance in which the

nmol ding cycle tinme of conventional injection-nolding nethods is not

consi derably | engt hened. The problemis solved by providing a nolding

nmet hod in which, using a conventional known nethod for obtainin
thernDpIastF@”?@§¥% i nj ection-nol ded products having a h?ﬁﬂpawgﬁwfy
appearance and controlling the tenperature gradient for beating/cooling
and/or the flow rate of the heating/cooling nedia, the nolding cycle tine

is shortened while maintaining a favorabl e rance uct. 2 5

MAY 2004 WO 01/ 890BTHODTOR MGM@@E%H@M%LASTI C
RESIN_| NJECTI OV BROPGEL HAING: A i CHRURLTY APPERARNIGE. BACKGROUND
OF THE | NVENTI ON $£5£$%¢ 0 etﬁ%ven ébn The present 1nvention concerns a

nmet hod for obtaining a thernoplastic resin injection-nolded product having
a high-quality appearance in which nolding is carried out by setting the
t enper at ur e of BARKGROUNDRF THEINYENION 5 at | east 0-100 C hi gher than the
thermal deformation tenperature of the thernoplastic resin used, and nore

specifically, it F%Q@S%g%‘&nggﬁhod for obtaining a thernoplastic

i njection-nolded ' resin that elimnates the drawback of having a cycle tine

that is longer than in conventional w dely-used_general injection nolding
met hods. 10 2. Bri éFhe[jresent BveBtipHIONCHas Ré?‘%f‘?“é‘gf rqufﬁlélgtaetg‘ RIS St

setting the metal, %&go}ﬁﬂmﬁécﬁa%cﬁmg'ﬂgvihgea PRIHIQehlity appearance in which
molding is carried out by setting the temperature of the metal mold to a level
5 at least 0-100 C higher than the thermal deformation temperature of the
thermoplastic resin used, and more specifically, it concerns a method for
obtaining a thermoplastic injection-molded resin that eliminates the drawback
of having a cycle time that is longer than in conventional widely-used general
injection molding methods.

10 2 Brief Description of the Related Art

The technique of setting the metal mold temperature and the molded
resin temperature at a high level in injection molding of thermoplastic resin in
order to obtain a high-quality appearance is widely known in the art.
However, when the temperature of the metal mold and the molded

15 ‘hermoplastic temperature are set at a high level, this causes a drawback in
that the molding cycle beco.nes longer than in the case of conventional
injection-molding methods.

Using the molding method presented in Japanese Unexamined Patent
Application Publication No. H10-100216, an application previously filed by

20 the applicant of the present invention, one can obtain a molded product with
a high-quality appearance. However, this has the drawback of a longer
molding cycle time than in the case of widely used conventional injection

molding methods.



resin tenperature at a high level in injection nolding of thernopl @8 iMAY 2004
resin-in .order to obtain a high-quality appearance is wi dely known in the
art. However, when the tenperature of the netal nold and the nol ded 15
‘thernopl astic tenperature are set at a high level, this causes a drawback
in that the nolding cycle beconmes |onger than in the case of conventional

i njection nolding nmethods. Using the nolding nethod presented in Japanese
Unexam ned Patent Application Publication No. H10-100216, an application
previously filed by 20 the applicant of the present invention, one can
obtain a nol ded product with a high-quality appearance. However, this has
the drawback of a longer nolding cycle tinme than in the case of wdely
used conventional injection nolding nethods. | 2-5 MAY 2004 EP- A- 0909626
di scl oses a mnet hodgp. J0Di i ' l@sti:cS. i ich Jn_order to
avoi d surface defectgig%?ﬁﬁgakﬂg&%?%gtggfgA%iPhgﬁ?gbgF%ﬁnéﬁ%?%%%’6Iastic
products, thewielf i erdestpavaidiswiast defertsrdding ithe poidiictisn of anjsidnabove t he

injection transfer,tenperature of the plastic resi en the resinis
non-crystal | i rrfled%?d‘ W\%% B u‘%s@‘%r‘?“ﬁ%ﬁ%?er{‘%%@r'%togrtggi“FEt?lIlf‘é peldi 1§ s
crystal line, usibdiDalibve@hp alj@tioh dranBef @afferk@e of RIS RSN WePgle Second-
This tenperature is maintained during the resin charging period followed by
cooling at a S&E BRIMeYstallie gr ahpee thenfygionr@qink tegwetatreaf the resineis
conpletion o i g T ﬁggg r i SaCO ted using a
f eedback contr lﬂﬁ%ﬁ%ﬂﬁggégﬁgﬁ or P%?H%es%?%% %E£f émggﬁgg?émF% erature
of the netal | Thisrteingeraind ismaintaided Hukng the rebia chargirgeperdd follewa@bal | i ¢

ol d. US- A-4340551 discloses that in injegti:on nolding thernoplastic resin

conposi tions €Y Pﬁia?ﬁﬁ%%f’é?lﬁ%?t&i terlien Py B%fr?d%# Afg?q the completign qual ity

mol ded arti cl efcleif@bl TheitBmpebabiae RoMk&ISS _c&ﬁkﬂac@é&hhﬁhé hTgedtdASLaHdial |y no

surface defect can _be obtained, by enploying a technical measure, in which
' with a detector for determining the surface femperature of the metallic mold

and mounted close to the surface of the metallic mold.

US-A-4340551 discloses that in injection molding thermoplastic resin
compositions containing reinforcing materials and/or fillers, high quality
molded articles superior in surface gloss and exhibiting substantially no
surface defect can be obtained, by employing a technical measure, in which
only a superficial layer of the inner wall surface of the mold is selectively
heated, by high-frequency induction heating, to a temperature above the heat
distortion temperature of the thermoplastic resin composition employed prior

to injection molding and cooling and solidifying the resin.

la



only a superficial layer of the inner wall surface of the nold is 25 MAY 200%
sel ectively heated, by high-frequency induction heating, to a tenperature
above the heat distortion tenperature of the thernoplastic resin
conposition enployed prior to injection nolding and cooling and
solidifying the resin. la 1 5 MAY 2004 BRI EF SUMVARY OF THE | NVENTI ON The
pur pose of the present invention is to provide a nolding nethod in which,
in a nolding method for obtaining an injection-nolded product having the
desired high-quality appearance that solves the problens connected with
conventional general injection-nolding nethods for thernoplastic resins,

t he nol di ng BRAAFRSTMMARY OBTHE BNWENTIONI onged conpared to conventi ona
general nolding methods. The problemto be solved by the present invention
is that of providing a nethod for obtaining a thernoplastic resin

i nj ection-nol ded pFeducposhalthegresentinyéntipnas o yrovidp e ancidiog methwakiact eri zed

by the fact thgtp iR a%él@ihgh%dﬁpgﬂainﬁlg éﬁﬂhﬁ:latlo:?ﬁlo'ldud &!hR h¥ingRlet €n

therm)pl astic resin i nto.the netal erat sal rretal

mol d is set tdssited lughiquelity gpesapngs dhat spiies tbﬁerqb#ﬁwmnneqi@# B’F%tl on
t enper at ur e Ghntdiiohsl g%ﬁél@ﬂl éaﬁbﬁc&wmag infethos if6h, thédplaRtielddthsCcthel e s

shortened by ns of d/ o COO|I vmth at ture
o adi ent of BoABB PRl e £ paF Bafloine8d eqihpsred it Bufpr ERRERT
pref erabl y 15m@0igmnethodsn an enbodi nent of the present invention, one nmay

adopt the nethod of <circulating a heating/cooling mediumin ducts inside
the nmetal nold as a neans for rapid heating and/or cooling of the netal

nol d with the af orEieareblemde be selxedbythgmsesgpiaavenion igthahef mevidingsauch
advant ageous rﬁ&ﬂéd e obBghing b ﬂﬁhﬁdﬂastméélﬁ% Eétﬂiﬂhﬂ&d@&iﬁd&ﬁcﬁmb by ther nal

capacity, su as er heat ed , heat 0|I and
exanpl es of fl'r‘f’alé - e ﬁégtéﬂ?q%dtﬁﬁéﬁc\gﬁl%}n Pq“%’c?e Fl M AR exanpl e
of a device twidth,cannjeetiasatinoltenahérimmplastic tesimsintihthe atetal endld, the he devi ce
shown in Fig. telillperm!ré; Qf dafd 18&%?1?181&3 g SétQO %@8%5‘6%%0*&‘3@5? tﬂgrg %eq‘m

deformation temperature of the injected thermoplastic resin, the molding cycle 1s

shortened by means of rapid heating and/or cooling with a temperature gradient of
5-100°C/min., preferably 10-95°C/min., and particularly preferably 15-90°C/min.

In an embodiment of the present invention, one may adopt the method of
circulating a heating/cooling medium in ducts inside the metal mold as a means for
rapid heating and/or cooling of the metal mold with the aforementioned
temperature gradient. Examples of such advantageous heating media include
heated liquids having a high thermal capacity, such as superheated steam, heated
water, and heated oil, and examples of cooling media include chilled water or
chilled oil. An exarmple of a device that can be used in achieving this objective is
the device shown in Fig. 1, which is presented in Japanese Unexamined Patent
Application Publication No. H10-100216, a previous application filed by the
applicant of the present invention.



Application Publication No. HL0-100216, a previous application fip&duky e
applicant of the present invention. 2 2 5 MAY 2104 An electrical heating

el enent enbedded inside the netal nold is also used to achieve nore rapid
heating. Furthernore, in order to carry out rapid heating and/or cooling by
the method of circulating a heating/cooling mediumin the ducts inside the
nmetal nold, the flow volune of the nediumcirculating in the
heati ng/ cooling ducts should preferably be 3 L/mn. or nore, preferably 5
L/'mn. or nore, and particularly preferably 7 L/mn. or nore. Moreover,
heating may be carried out even nore rapidly by the conbined use of an

el ectrical hewt elegriekldretig atenidateddesinside theameral mbldiwhido uddistor eason f or
this is that sed by valve switching of the
heatlng/coolfﬁgﬁﬁ%gﬁﬁ%ﬂ§gﬂ¥%g§%onpensated for by means of an electrical
heating el enent in which the timng of heating can be independently
controlled. In t Nenidlhitelidorddi® BhfP6Rtalil KEAEORIR SHRlgAIRE DY Means

of an advanta S wor X e scope of 'the present invention
is by no anethed of w&lﬂwg@fkﬁgtlmpsmeﬁmwwf%Rlpﬁt@lr@ pEelRhs carried
out using them@lkij my floyoall@yie Gﬁﬁeenedﬁmmraﬂ@m@g intBdBeatinpRubag difcd by Ni hon
G E. Plastics ) %& ﬁg’bﬁéﬁ’d by nelt kfe%gi gg_l/of t he therm)pl astic
resins pol yca?PB%ﬂzﬁr iy FRE] 9 MQGe, PFETRARLY B /- ORMOE% @B | ed non-fi | er
mat eri al not phartidutedlypreferabibe L/mini of moree Mareoventheafing way beé carried betvi ng a

t her mal - def ordygy bR {IICHF Y S apgge of B HDLIRheRAQME M 3REbcliflod N

wor ki ng exarrple was a n tray-s mat er1 al havi n ess of 1.2
nm a hei ght 1B eztlmmtﬁﬁlm Thecrepsoprfontins is thatthe tineidelay eanged We¥alve i ng 15.0

nm with thi %Wiﬁhﬁ%lo@thélwaﬂﬂgém theétlidrh @an Be 8SmpdARhte@ oriiyQHstHk of'an

Furt her nore, | de as, .S OX- aped
Tt or o mendRa hEERE et i SRR B i Bl Rt R e ndeD e ED 0
controlled.

In the following, the present invention is explained by means of an
advantageous working example, but the scope of the present invention is by no
means limited by this example.

This working example was carried out using the alloy Cycoloy C6600
{commercial name; manufactured by Nihon G.E. Plastics K. K.), obtained by melt
kneading of the thermoplastic resins polycarbonate and ABS resin, with this being
a so-called non-filer material not filled with fiber-reinforcement materials, etc.,
having a thermal deformation temperature of 90°C.

The molded product used in the working example was a thin tray-shaped
material having a thickness of 1.2 mm, a height of 204.0 mm, a width of 280.3
mm, and an edge measuring 15.0 mm, with this material being shown in Fig. 2 as
molded product A. Furthermore, molded product B, as shown in Fig. 3, was a box-
shaped material measuring 1.5 mm in thickness, 80.0 mm in height, and 150.0 mm
in width and having an edge height of 12.0 mm. The device used in the working
example was the aforementioned device shown in



in wdth and having an edge height of 12.0 nmm The device used in thhe yay 200%
wor ki ng exanple was the aforenentioned device shown in 3 1 5 MAY 2004 WO
01/ 38062 PCT/ US00/ 31966 Fig. 1 presented in Japanese Unexani ned Patent
Application Publication No. H10-100216. In this device, the heating nmedium
fromthe tenperature regulator 2 and the cooling nediumfromthe cooler 3,
which are supplied to and return 5 fromthe nmetal nold 1, shown
schemat i cal Y9 94$%2he di agram can be rapidly switched bDXCTEHN3I%K an

i ntake valve (Vin) and a return valve (Vr) nmounted inside the
switching/control unit 4. Mreover, the heating/cooling nedia are supplied

to the netal |d fromthe suppl ening 5 and are returned from the
return openi ng'qﬁ 1 PWS%#H %ﬁg‘geé\étl‘ﬁ%?i@‘ﬁ“%ﬁl Rateng Applicatep Rubliratigg Na. gure, an
10 el ectrical figpignge.el ement may be enbedded in the netal nold, and this

el ement may be used in conbination in order to further increase the
tenperature gradient during heating. In order to confirmthe effect seen in

the working exanpl & this deyisecthe heaing mepiun ifom fha @m@rmmmguhwznvm vi ng
et el d"@\@ cé%ﬁﬁﬁ&uﬁ?framrﬁ[z%&%? (.Pgﬁqfl | nvian on > t aki ng

carried out af L pr ovement's” o ,
heat i ng/ cod i rfgomtthelmagalmoldrl shown rsphemativeily naﬁheﬁdxagnmrdandﬂ epiilpl e. In

addi tion, noldin al so arried o der the sane i.ng conditions
tthe metal OMEAEE Rape pEan ke Taye WARS §nd & Eefofvatiy 00! ding,
and conpar i sonsside e @ﬁf&ﬂ%/@&m&%ﬂlﬁ M&E@Je@%@‘hb%\qucoé IPRediaWré

gradient control into th eatlng/coollng cycle in the present invention

makes it possisyppliedto hevesirlapeld iz thesupplipopening Biand areraiumed fromows a
conmparison in %n Hﬁ% | Vic | of 33
sec., and a t‘ﬁg %ﬂ%’ﬁ B{,QQ m%wnghéﬁsgkg F'E]'gwgl\/\llfeirtg"a Er}ﬁ?\:u‘f %_t ured by
a Conv ent i bhal electrical heatmg element may be embedded in the metal mold, and this

element may be used in combination in order to further increase the

temperature gradient during heating,

In order to confirm the effect seen in the working example, a
conventional injection molding method not involving heating/cooling was

15 taken as a reference ex.umple, and molding was carried out after making the
improvements of the present invention, taking heating/cooling molding prior

to improvement as a compari on example. In addition, molding was also
carried out under the same molcing conditions at the metal mold temperature

conventionally used in injection molding, and comparisons were conducted.

20 The incorporation of tcmperature gradient control into the
heating/cooling cycle in the p;resent invention makes it possible to
advantageously carry out molding. Table 1 shows a comparison in which
molded product A, with a molding cycle time of 33 sec., and a molded
product B, with a time of 45 sec., were manufactured by a conventional

25 molding method in which a heating/cooling cycle was not used (comparison
example), and a working example was carried out in which the temperature
gradient was set in advance to 10-50 C/min. Moreover, the molding cycle
times in the conventional heating/cooling molding method in which the



25 nol ding method in which a heating/cooling cycle was not used (cOopdkYi 2Bk
exanpl e), and a working exanple was carried out in which the tenperature
gradient was set in advance to 10-50 C/ mn. Moreover, the nolding cycle
times in the, conventional heating/cooling nolding nmethod in which the 4
2.5 MAY 2004 WD 01/ 38062 PCT/US00131966 tenperature gradi ent was not
controlled were at least 3 mnutes and 3 mnutes and 20 seconds
respectivel WOHS8SHown in the conparison exanple. Wile tPREUBIHRWS| n t he
conpari son exanple, in which tenperature gradient was not controlled, were
both 3 mnutes or nore, the respective 5 tinmes in the working exanple, in
whi ch the tenperature gradient was controlled as SEFcifieg above, were 35

sec. and 50 sedemPeIAtRe Fadient Wasaat eopdofled twergsatplepsty3 aninsgest and Bose of
the reference ex e 10f conpar abl e
to that achieved | nlsg%‘ri\g@%cﬁgﬁiﬁgﬁ%ﬁg?lgbﬁgﬁg‘vﬂc%ggﬁcgflﬁ%gg&%exaa\t@%%/ cool i ng

cycle. TABLE 1 Mdlding cycle tinmes with a tenperature gradient controlled
by a heati ng/ cool i nyhplecbe imege ire tiven cemparisep| @@oypbe rinswhishr tempgraswenpl e

exanpl e Tenper .ele [ i par | gli. dient n radi ent

control | ed10- S%Jrlngﬁr%.%Pg{egénﬁo%gtg%ﬁ%ggg‘egf'%g%g °5rm%ﬁ’3§% rgsé)ce,c | ded
product B45S5segitnesi in Ak swikihgseanifle Mar edhich ,thﬁ&elﬁﬁmhngﬁdﬁhe was a

nol ding cycle time of 2-3 ninutes is required in the_conventional nolding
met hod ™ usi ng tﬁ%n*a?l%%#é%éa VRISETR g Feo ] rlysecy ¥itk bath ofiesscycle 11 ow

rate of the m%@ﬁ‘e&r{gg,casfé tjonmo's@o;] hgre@aeﬁee%%@é.wesaﬁfﬁﬁmto@bpmel L/ m n.

In the heating/cooling nold ng netho
molded product was comparable to that achieved in conventional molding

methods using a heating/cooling cycle.

TABLE 1
Molding cycle times with a temperature gradient controiled by a heating/cooling process

\ Reference example Comparison Working example
) example

] .- Temperature . Temperature
Ordinary molding gradient not gradient

controlled 10-50°C/min.
Molded product A 33 sec 3 min. or more 35 sec
Molded product B 45 sec 3 min 20 sec 50 sec

10 Moreover, as shown in Table 2, a molding cycle time of 2-3 minutes is

required in the conventional molding method using the aforementioned
heating/ cooling cycle, in which the flow rate of the medium circulating in the
cooling ducts is well below 1 L/min. In the heating/cooling molding methed
of the present invention, however, as shown in Fig. 2, in the working example
15 in which the medium flow rate in the cooling duct was 30 L/ min. or more, the
molding cycle time for molded product A was shortened to 35 sec,
comparing favorably with the molding cycle time of 33 sec. for the

conventional general injection molding method (reference example).

Although this value is virtually the same as the molding cycle time for
20 the ordinary injection-molding process, which does not use heating/cooling



of the present invention, however, as shown in Fig. 2, in the work2hAgMAY 2004
exanple 15 in which the nediumflow rate in the cooling duct was 30 L/ mn.
or nore, the nolding cycle tine for nolded product A was shortened to 35
sec., conparing favorably with the nolding cycle tine of 33 sec. for the
conventional general injection nolding nethod (reference exanple). Although
this value is virtually the sanme as the nolding cycle tine for 20 the

ordi nary i nP&MBWA2 nol di ng process, which does not use h&@&TURYW3EW6! i ng 5
2'5 MAY 2004 WD 01/ 38062 PCTI USOO 31966 control (reference exanple), a

nol ded product having a high-quality appearance was obtai ned. Moreover,

| ooki ng at the ot rlelr(??rqt\)_l ded product B, _as shown in Fig. 3, the nolding

cycle time inCPREC SHCE EYABRIE) oA - msidadh producthbaving es chighepiatiranpl e)

was 45 sec., i 2 B . 5. nyent j opgl

heat i ng/ cool i %b%%a%ng%nﬁtﬁgg&nlﬁaﬁeggﬁgﬁ%g é%c%?glﬂﬁé "t“gg?‘xgmc#é‘?ﬁ’od of the
present i nventsshowmasn Eig: 8 the molding dykleatim® i thegordifirg injéd@nGhol sec.
TABLE 2 Mol din e.tinmes with variable f]l ow rate of heating/cooling

wat er Ref er ené’%@%ﬁhﬁfe@@ﬁﬁﬁm@ﬁhwﬁﬁg iref ‘&F}éﬂrﬂ%‘* akarpne30 sec. for the

Convent i ongl HeghwentibRAHeh iy MobEHolthD RUM Y, BRF Mrolding accordin

. ! t .
met hodheat i ng/ cool i ngcycl e of present cycleinvention controrl e ow mn
500 Fl ow r at e TR8hqd f the present invention was carried out with a molding cycle time of

50 sec.
TABLE 2
Molding cycle times with variable flow rate of heating/cooling water
Comparison .
Reference example example Working example
. _ Conventional Heating/cooling
Molding method Ordinary method heating/cooling cycle of present
cycle invention
Fi t
Uncontrolled - mﬁﬂo Flow rate 30 L/min.
Moided product A 33 sec 2 min. 45 sec. ‘ 35 sec
Molded product B 45 sec 2 min. 30 sec. 50 sec

By means of the present invention, it is possible > achievé the objective

of stable molding of products having an outstanding high-quality appearance

10 by injection-molding methods for thermoplastic resin using conventional

heating/cooling cycles, such as the method presented in Japanese

Unexamined Patent Application Publication No. H10-100216, without unduly

prolonging the conventional molding cycle. This effect can be applied not

only to the thermoplastic resin used in the working example, but also to other

15  thermoplastic resins. Specifically, by controlling the temperature gradient for

heating (increasing temperature) and cooling to 10-50 C per minute

according to the present invention, as clearly shown by the results in Table 1,

the molding cycle can be almost identical to that in conventional injection-
molding methods that do not involve heating/cooling.



Mol ded product A33 sec2 rain. 45 sec. 35 sec Ml ded product B45 Zs%cﬁ?A ny 30
sec. 50 sec By neans of the present invention, it is possible z ™ gv *he
obj ective of stable nolding of products having an outstanding high-quality
appearance 10 by injection-nolding nmethods for thernoplastic resin using
conventional heating/cooling cycles, such as the nethod presented in
Japanese Unexam ned Patent Application Publication No. H10-100216, w t hout
unduly proMshYi3E%2t he conventional nol ding cycle. This &CTABAA be
applied not only to the thernoplastic resin used in the working exanpl e,
but also to other 15 thernoplastic resins. Specifically, by controlling the
t enperat ure gradi for heatin i ncreasi ng tenperature) and cooling to
10-50 C per m wbﬁ%ﬂﬁl@y%% gi nvention, as clearly shown by
the results in Table 1, the nolding cycle can be al nost identical to that

in conventional injpgt1ea bk di aﬁ%hﬂ@f% ' Ve,
heating/cooling. 6 %%5 MAY 2014 % 011580 éxﬂ%@ﬁ%@&%%ﬁ%@ o A

DRAW NGS PCT/ USaityeguipped Fvith a heatsource) aswitdingficantralhmit, and aimexiafpide of t he
conposi tion of _a. j i pped w.t heat source, a sw tching/control
unit, and a rretsglsltab?ré[:fogﬁgﬁo%@%h@ﬁ@%?ﬁtweﬁﬁ?%od of the present
invention. Fig. 2 is an explanatory di agram showi ng the conposition of

mol ded 5 product AFigs2ds ametplanatorykdiagranxstiowing ahe thiRpssiRseot moieant i on.

Fig. 3 is an explanatory.di agram show ng, the conposition of nolded product

B used in tﬁe \Bg?%cﬁé"}fé%b %?%%xbwgka?@qw"gwwmw Metal nold 2.

Tenperature regul ator for heating nmedium to 3. Cooler for cooling nedium
Fig. 3 is an explanatory diagram showing the composition of molded

preduct B used in the working example of the present invention.
1. Metal mold

Temperature regulator for heating medium

10 Cooler for cooling medium

Switching/control unit

Medium supply opening R

Medium return opening

A S i



4. Switching/control unit 5. Medium supply opening 6. Medium ret'u;&‘n
opening 7 25 MOM CLAIMS 1. A nethod for obtaining a thernopl adth MK
i njection-nmolded product having a high-quality appearance, characterized
in that on injection of a nolten thernoplastic resin into a netal nold,
the metal nold tenperature is set to a |level 0-100C higher than the
thermal deformation tenperature of the injected thernoplastic resin, the
nol ding cycle tinme is shortened by neans of rapid heating and/or cooling
with a tenperature gradient of 5-100C/ m n, wherein the rapid heating of
the metal nold is carried out using a conbination of a heating/cooling
medi um ci r culGlL.&BMSn the netal nold and an el ectrical heating el enent
enbedded inside the netal nold. 2. A nethod for obtaining a thernoplastic
resin injection-nolded product having a high-quality appearance according
to Claim1, whereiln t het metwdifarpbisipingathersenplastic sesisl inisglian-splded duct s
inside the SduciRaving §higﬁ-dﬁ§ﬁﬂ3%ﬁéﬁ&n&%lﬂréﬂtéﬁeéiﬁ hef SPRE&Ebh6faeSi N
i nj ect ed- nol ecl gﬁoduciﬁhaw ng a hi ghﬁéf{d ity %gpe ance according to
Caim1 or Cmplpnshermopiasictesiminiop mptal mald, theameial meidjermperamirg s 5t Ps
shortened by adewdl0ol00PO bigheethh chw thérfiat deforthttonembperagiire obthe igected!i um
circulated | Qhénql%pf%ﬁg}esﬂu? {hqa rﬁcﬁdl%glt:/ycrﬁ'e'%ﬁneolrs shc‘;irpe%gg by §neans of rapid heating

and/or cooling with a temperature gradient of 5-100°C/min, wherein the rapid

heating of the metal mold is carried out using a combination of a heating/cooling

medium circulated in the metal mold and an electrical heating element embedded

inside the metal mold.

2. A method for obtaining a thermoplastic resin injection-molded
product having a high-quality appearance according to Claim 1, wherein the
heating/cooling medium is circulated in ducts inside the metal mold.

3. A method for obtaining a thermoplastic resin injected-molded
product having a high-quality appearance according to Claim 1 or Claim 2,
characterized in that the molding cycle time is shortened by controlling the flow
rate of the heating/cooling medium circulated in the metal mold to 3 L/min. or

above.



