RESI N MOLDI NG MACHI NE AND METHOD OF RESIN MOLDI NG
BACKGROUND OF THE | NVENTI ON The present invention
relates to a resin nolding machine and a nmethod of
resin nolding, in each of which a nol ded product can
be easily released froma resin nolding die even if

resin which Caﬁﬂélm@%gﬁg MAéflﬁgl‘EeﬁNb nmol di ng die

i s used, contam na e can be prevented and a

cleaning acti oMEZHAB CRREYINMOLDIRG These days,
green resin, which does not badly influence the

environnent, has been used in resin nolding nmachi nes.
The green resin includes an organic phosphorous fire
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nol di ng action is perforned or an
a molded product from a resin molding die. For example, in case of producing
automobile parts which must have high reliability, no release agent is included
in resin for molding, so resin-molded parts cannot be easily released from the
resin molding die and the resin molding die is easily contaminated.

In case of using transparent resin for encapsulating an LED, optical
characteristics of the resin are important, so no release agent is included.
Therefore, resin-molded products, e.g., LED, cannot be easily released from a
resin molding die.

To easily release resin-molded products from a resin molding die, cavity
faces of a resin molding die are mirror-finished or a release agent is applied to

a molding face of a resin molding die.

To remove contaminations from a molding face of a resin molding die,
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energy ray, e.g., ultraviolet ray, |laser beam is
irradiated to the nolding face for ashing and
renovi ng contam nations. Note that, a nethod of
removing contaminations froma nolding face by
irradiating an exciner |aser is disclosed in Japanese
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nof ke stopped, ‘but contaminations are decompounded and removed by an
ozone gas, which is formed by irradiating the excimer laser. Namely,

contaminations cannot be securely removed, and a harmful gas is formed.

SUMMARY OF THE INVENTION

The present invention was conceived to solve the above described
problems.

An object of the present invention is to provide a resin molding machine
and a method of resin molding, each of which is capable of cleaning a resin
molding die while performing a molding action without stopping the molding

action and capable of securely removing contaminations from the resin
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To achi eve the object, the present invention has

follow ng structures. Nanely, the resin nolding

machi ne of the present invention conprises: a press

unit including a resin nolding die; and a cl eaning

unit for cleaning a nolding face of the resin nolding
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fromthe nolding face, and the contami nation is stuck
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pre@ugiriatresinampldedako tthatotheeme céyl praduchinielepsdd fifemethe resin
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wave | engt on the nolding tace can

Theeefoesi hy coatmy@etibhs aeé e o itke nh61digs ifdce. In case of using
contam nation stuck on the nolding face can be

highlyiadheside sesinse.gq greamsdsin, whieh farnelyrstiwks tatheoresoinmolding
.the nol ded product. In the resin nolding machine, the

d1@|€@atﬁmg1agngtthm§sm amadingsdier(gvithyresin) can be prevented.

In the resin molding machine, the energy ray irradiation section may

include a plurality of energy ray sources. The energy ray sources may generate
a plurality of energy rays having different wave lengths. The energy ray
sources may irradiate an ultraviolet semiconductor laser, a blue semiconductor
laser, a red semiconductor laser, an infrared semiconductor laser, a YAG laser
and/or a CO, laser. Note that, the YAG laser and the CO, laser may be
introduced by an optical fiber and/or a mirror.

By selecting the energy ray sources on the basis of the wave lengths, the
resin left on the molding face can be easily removed therefrom, and the resin

contamination stuck on the molding face can be activated so as to transfer the
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mechani sm which swings the energy ray irradiation
section in a direction perpendicular to or parallel
to the nmoving direction of the energy ray irradiation
section. By the swi nging nechanism the energy ray can
uniformy irradiate the nolding face. In the resin

coRbdriinAfiofBmib it moledpRARYCNY uni t may have a robot
hand, which is separated fromthe press unit and

whi &b the resinamoldagimaciigedthd dldatitighgnithdagieivgya saynging

irradi ati on section so as to scan the nolding face, or
mechantdneamiich iswingsrethie benepg yp wiagl entradiation ceétidbmad dalitection

or a_load hand, which is included in a feeding
pefipihieitlgm toororf pavtilley @ \the kmoyingddisgatiomarcdi the tansrgy ray
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theokeah@isy tnitwhali B paetided to ah ¢ffbad Bhnd ¥r afloadiand, which is
nol di ng actions are perfornmed, so as to easily peel
indirfled incorfieadinganechanisshi fon feedinges warkutck anldrdischargiag the
resin nolding action and |l eft on the nolding face,
warkdiipmihe psessiumt.-f ace, and that the contanination is
stuck onto, resin of a _nolded product when the product
i s Hbthefestn meo ,mgdn%%{leattﬁé CHEANRS) UBH JBRY: hay g a release agent
rel eased fromihe resin | di ng di e together w t
fefng Jifiion Iiich SRrdanfie ohaaclcphe e 8 rd e otding Tace.
Lrr aghald 9he %{Eﬁhb& 'S¢ FaYin I%id{ﬂg fh Anidehh Lol fof Midaiing a
ray sources, e energy ray sotrces nay generate a
I oL res FLRUKINETNE Wit h kahine SRS ¥itftonized with a
resifleoldath actidr)ds bRsrabtepizetllig, wave | ength. 4 In the
nmet hod, the energy ray may be irradiated to the
mol thahgnfencegynay isharditisted towaad pls moldingofacarfrainran energy

vent, a cull section, a pot or a plunger, which is, .
ray irradiation section of the cleaning unit, every time one resin molding action

or a plurality of resin molding actions are performed, so as to easily peel off a
contamination, which has been stuck during the resin molding action and left
on the molding face, from the molding face, and

that the contamination is stuck onto resin of a molded product when the
product is resin-molded, so that the molded product is released from the resin
molding die together with the contamination.

In the method, the energy ray irradiation section may include a plurality
of energy ray sources, the energy ray sources may generate a plurality of
energy rays having different wave lengths, and the suitable energy ray source

may be selected on the basis of the wave length.
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provided in the nolding face. BRI EF DESCRI PTI ON CF THE
DRAW NGS Enbodi nents of the present invention will now
be descri bed by way of exanples and with reference to
t he acconpanying drawings, in which: Fig. 1 is a plan
vi ew of an enbodi nent of a resin nolding nmachi ne of
theyp !@lﬁ@%?éﬂﬁod,nt‘ﬁ_@@dei;%; re? ﬁlaryzbé $rradidteNto’ WMl didg face on
cleaning unit; Figs. 3A-3D are explanation views
the bavis /i a3pdsitibn offahdiinde@Chicall s¥ctibn, & poadt atplitgedNwhich is
energy ray toward a resin nolding die; Fig. 4 is an
prexglednathemoldmg fabewi ng an arrangenent of
sem conductor |aser sources; Fig. 5 is an explanation
vi ew show ng anot her nethod for renoving

0 Aok AT o e
o B Rehe S AR o 5B B Deey of
exffbles g it P Ser S A RBmbaBlink adotRBE ISR "

or e T QR oy ot nE o b B BIAG BRI of he
pr%’é%@!iﬁvéﬂtfoﬁh- reference to the acconpanyi ng draw ngs.

Resin Mol ding Machine) Fig. 1 is a plan view of an
errbEtg,meirgtaganazié‘esjfra ¢reastngaini@chi ne of the present
i nvention. The resin nolding machine has a first press
uni Figs0 3 Aa3Bearerskplanatiom viewts shdwiagd eesal arlding aoticn with
. 30, which is provided between the press units 5 10
irradiating ansengogk rayotaveard4oresin moddingatieon a si de of the
first press unit 10; a., work off-loader 50 is _proyided
on Hig4iis a5 explanatien yiewp shewing pp aprangement,of gemiconductor
| | oader 40, the first press unit 10, the cleaning unit
assh SOPH&ESsecond press unit 20 and the work of f- oader
50 Bl 4 0SA XpRERABYS el Bl b8 fier ShEHBLURES sifioving

t he ; ‘rstTpress nd cond press uni
cofifdinindfions by irradiating a laser beam toward a molding face;

Figs. 6A-6D are explanation views showing another resin molding action
with spraying mist of a release agent toward the resin molding die; and
Fig. 7 is an explanation view of a spray section for spraying mist of the

release agent.

DETAILED DESCRIPTION OF THE EMBODIMENTS
Preferred embodiments of the present invention will now be described in

detail with reference to the accompanying drawings.

(Resin Molding Machine)
Fig. 1 is a plan view of an embodiment of a resin molding machine of the
present invention. The resin molding machine has a first press unit 10, a second

press unit 20, and a cleaning unit 30, which is provided between the press units



same as a structure of a conventional press unit.

Nanel y, each of the press units has a resin nolding

die, which is constituted by an upper die and a | ower

die for clanping a work, and a driving nechani sm

whi ch noves one of the upper die and the |ower die
L A o LRI R o0 edion figtas b Ay Es gt 10: 2
wdikeoflbkderS 0 B POvidd 619 atshde bf tifd sd0Rd présy tinil @0amle work

the second press unit 20 are accommodated in the work
loadedtl, tHE firstoprdssiunit ddy chis clRanfrgeunia G0 thwstaioad prosd tneit 20

wor k of f-1oader 50. A feeding nechanism which feeds
andribic svarkodf-desler 196 anodinsatly aminghd in thoiks dederpr oduct s

5a, is arranged along the press units, etc.. The,

f eegtfﬁgtm%@gﬂiﬁ Srstrressaunisdd andthezeccondi prgss paiAkake the

the works 5 fromthe work, |oader, 40 tq the, pr ﬁs )
Safflg 452 SIUCIHES 9ba CapYFTRIPNg] Prqss it El%@l%&, oy lrihe press units
B A B BN oLR A BEGTR AT aie
ff- ved al- ' '
rop et b€ i BENDAAE Bt B uper
di{: ﬁgﬁiﬁé R)Qvé}%étub%r&’a?gtdo‘g@ﬁﬁd TDRiNor kavitled 128%hnd®22a are

Irst press unit a [oad-3tdp position 2,

regpeciReBforined inAhK IGwésdiesd 2tandtdre second press unit
0. On'the other hand, the off-load hand 80 is

st offhe dvarks dntoohé fddrdthet it pessistundn1 @ andtthesecdnd press unit
nol ded product 5a is discharged fromthe first press

20unire ag@ommddabedofri - theasvarkopoastesi #0prmpldedt produats S5a are
t he no| ded. product 5a is discharged fromthe second

acpomarodatnd irpihe werk offdpadersiii ng machi ne of the
A e, G A e 8 WA S

o, BB 5o S A ) T 1) gt

m& AR G %nd Yoad® h3fld hﬂ}?:wﬂi&heﬁgﬁﬂ s e WolRdIsatbfi{ the work
Section 31;- a ¢l ean ng head 34 IAciuding & mcro m st

logdura)) oahikipRess3zitsM0 GAd 20t and an dIF-FdRPEE PG Which transfers
feeding section and sprays m st of a rel ease agent;

thantblded pbodudtsiid f3ém thiipress units 1 0eartded@so ahel work off-loader
retracts the cleaning head 34. The energy ray

50i Thadoad hand $6aniddhe 8ff-loadduindt &sargrmeved glongza/guideaa 60.
In Fig. 1, the load hand 70 is stopped at a load-stop position 1, at which

the work 5 is fed to the first press unit 10, and a load-stop position 2, at which
the work 5 is fed to the second press unit 20. On the other hand, the off-load
hand 80 is stopped at an off-load-stop position 1, at which the molded product
5a is discharged from the first press unit 10, and an off-load-stop position 2, at
which the molded product 5a is discharged from the second press unit 20.

The resin molding machine of the present embodiment is characterized
by: a structure of the cleaning unit 30; and performing the resin molding with
cleaning the resin molding die.

A plan view of the cleaning unit 30 is shown in Fig. 2. The cleaning unit
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nol ding face of the resin nolding die after conpleting

a resin nolding action so as to peel off resin dusts

and resin conponents fromthe nolding face or nake

themeasily peelable. By irradiating the energy ray

toward the nolding face, contam nation |ayers, which
300848 HeeAelyUfdy RPadiBGolRbeiing 3f1&,‘9aecltehﬁi Réad 32'including a

adhesi on parts “between the contam nation
miczehRIspRl RRtibAYY, SYhidRGetgs aFeledbddgémcReding section and
burned, deconposed or broken. Therefore, an adhesive
sptayscmistbeft aveeleasehagem] dhda foboe hand 3d)evisichttamsyaiktemds and
or the contam nation layers can be |owered. Laser
retraetidhe gldaning heasdd3dt es an ul travi ol et seni conduct or
| aser diode, a _blue sem conductor |aser diode, a red
senl s fngEEL ray agadiatipagectian 3 lnirradiags apepnergydayitevard a

g L e A 55T OB TR 5 o
B0 B A o B PR e o
o P ISRl oy v AR I i ot
f28d, &B%ﬁ]%i%ﬁﬁ%*%%?f\’hi&lsﬂv SstudlP8A&hé Wﬁdg@ dﬁ'&f:,nis bent,

power ultravi aser means has been provi
ort dtthesiopaparig berdendtheotontimiRitesiNcontariifhitivRNlayefsh&and the
adhesi ve force between the nolding face and the
moldmg ficeadriednsned, ddvongmwsedrortroken. Thereferej an ladhesied force
by the energy ray. Therefore, the sem conductor |aser
betweens tlamdlqlgmgLEDs amelythbecanthinatidns or theveemtarhination layers
adhesive force the nolding face and the
capdelgmiered.ions. In Fig. 2, a plurality of
senj conduct or l.aser seurces are arrayed.in
cl glar %‘?

t he .

APGT NSy WiMCh iyadiates anqplteaiolehesmisonduitop dasgr diode, a
i t | eani ng. head 34 so. as .t ep 1:h .
b e tore R Hindde Acred saigBhh o 1878, dide, p frared
. ¢ | di

S e R PR R 587 (PR A B e enerey
rap4oufceadt gid18hérigy fagCrrddifidn k&dtiodBesNotdithat]l haYAG laser

the second press unit 20 and extends an armto object
andothiet Céhys laser anay dbemikteoduvedcbyaarn npticebditiéd anl/er at fmarror.

press units 10 and 20 and clean the resin nol ding

Fugthes, ambED t gt ulrayigiesremisting alipde sifranedh amyitt igde, may

attached to the off-|oa )
be used Pnstead o%t e semiconguctor laser means. These days, high power

ultraviolet laser means has been provided. In the cleaning unit 30 of the present
embodiment, the adhesive force between the molding face and the
contaminations or the contamination layers is lowered by the energy ray.
Therefore, the semiconductor laser means and the LEDs may be employed to
lower the adhesive force the molding face and the contaminations.

In Fig. 2, a plurality of semiconductor laser sources are arrayed in the
cleaning head 34. By arraying the energy sources and moving the cleaning
head 34 so as to sweep the molding face with the energy ray irradiation section

31, the entire surface of the molding face can be cleaned.
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hand 80, instead of the robot hand 36, so as to
irradiate a | aser beamto the nolding face when the
nol ded product is taken out fromthe resin nolding
die. Further, the mcro mst spray section 32 may be
attached to the | oad hand 70, instead of the robot

hang¥hd®obsOhaAfd 86 timlaht Q?eafﬂ'lﬁ% ficad Si tSRIRYNAEK! fae tRe first
enter the resin nolding die hout chucki ng the work

préssanditf ¢@daridehe seeasd pragenhitt 20 4Rl egtnds na dirng to object
die. The mcro mst spray section 32 attached to the

positemsi socastteadaldel thepelegmsing thead 34| arerethageads, units bhahd20 and
been conventional |y used to rel ease nol ded products

cleanoihegesip mapldinglidies. i n the form of nist, whose average

P B UL o i b Todhel oo
v oS BT 50 b P e
mRNE Bide Wiy B AR o e T oo BLEN oG ch Ao Ring e
P o RS s SERAT e TSP s 70,

indtBa® ofrtReT0Bbt ﬁaﬁdl 3¢, S0 ad fo hidkeIhePHiGo ﬂnhﬁbﬂp‘i‘ayofseétliﬁh 32
rel ease agent invade$ into a package section of

enver’ the resini mbildingydiefwitheutnghudéhgd fedwaik \§ hd lfeed the release
| owered. To solve the above described problem in the

agpnietocthe resiodoldemg die.he particle dianeter of the nist
is reduced to about 20m and a mnute anpunt of the
nmi sThe nispe Aisdsprey section Sgrattached todhe ﬁl;-eanasgehead 34 sprays
rel ease agent qn the | ding face by one s

the, Jefegse %ﬁnﬁsea‘al‘%gh%sh eﬁrarqqnefpetlan%l tl@@ ofo tfigase molded

pro@igiEIoR0g inoldifl i di e ofaty B misf: ShsSe f il Particle
dlzﬂlné aéﬁszb g,m?,ftgq,aa&%érﬂleq%l gefa&pr ayed i st can be

r ‘the nol ding face can be

Un' Irph%dh\ﬁ‘e%ﬁbﬁﬁl Yedif IhBFdlflg |rﬁé§1%dagﬁé‘trele§sé!\"a‘ggﬁﬁlis sprayed
reference to the mcro hole3 and the nmicro proj ections

towardrednokling €aceby & sirayac Avetfapd pamiclddiameeo ofiithe spfayed
t he rel ease agent, a specialized nozzle is attached

misbohthepeanpentiopal metodaisdbAwnem acpaly sprthczoofds aboet 1 m,
rel ease aqent and the nozzle is controlled by an

angd dirgstiyity thergof ihigh. Fortighean ameunicpbsnrayingrthe mist is great,

so the mist is deposited on the molding face and formed into drops or a liquid.
If the drops or liquid of the release agent invades into a package section of the
work, reliability of the molded product will be lowered.

To solve the above described problem, in the present embodiment, the
particle diameter of the mist is reduced to about 20pum, and a minute amount of
the mist is sprayed so as to sprinkle the one-layer release agent on the molding
face by one spray action. By reducing the particle diameter of the release agent,
momentum of the particles of the mist is made smaller and the directivity of the
sprayed mist is lowered, so that the sprayed mist can be suitably diffused.

Therefore, the molding face can be uniformly coated with the release agent
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cylinder. (Method of Resin Ml ding) The nethod of
resin nolding performed in the resin nolding nmachi ne
of the present enbodinment will be explained. Firstly,
the work 5 is taken out fromthe work | oader 40 and
set inthe first press unit 10 by the |oad hand 70
witidutt fREereRdd] 16t niieRd hoRR dnd tHe'nli&® pidj&dtiod! R¥Med in the
unit 10, the work 5 is clanped by the reSin nolding
molidingfater esi n-nol ded therein. Next, another work 5 is
taken out fromthe work | oader 40 and set in the
secdadfopmeglse mmicro 20isbyoft the releakehagehty@ gpecislieed nozzle is
| oad-stop position 2). In the second press unit 20,
attaghed\ky & sprayingp @ epveRtiondsiprayrgar oh thairedeasgpgent, and
resi n- mpl ded t ereLn. When the work 5 is resin-no‘ded )
th azgle 13 contrglled by amn aghialel ¢-Be Slesiromagpetis sglenoad, air
{-S ;opened, the off-1oad hand 80 takes the nol ded
cybpgﬁgct 5a from the first press unit 10 (at the off-
| oad-stop position 1) and the nol ded product 5a is
accommodated in the work of f-1oader 50. Next, the

(Métﬁ?& opﬁﬁmlginég is cleaned. The cleaning action is

performe e resin nmolding die is opened. The

r obPhe hadtHod B 2ésih MoKl B PEFTBrHBH in tIROrd¥RY Bfol8iH machine of
cl eaning head 34 into the resin nolding die, and then

thé peesene¢gbodin@entiwillbbd sxplaieglecti on 31 irradi ates the
energy ray toward the nolding face. In Fig. 1, the
cavFirstly, 2hei wofko b nisdaken e ftommehe dverklbadér #Beanfd seftin the
ress unit 10. The cleanin% head 34 is noved into a

firSiopiess Baitvki:hy ithe laashbandiy@ (anthe lond-stemepsitio Dy bithe first

side.of .the first.press it 10, and e ener ray i s
PrES D0 DE ot b I BRI Fep Mugoling KB paNarimolded
th%é‘ In the present enbodi nent, the sem conduct or

Yy neans are arrayed as the energy ray sources,

erENHAE ALk o LTRSS g 8 i e

seddiRl BFeRE QinitR0 tiafe 1038 1RIHd 16 (S@iHe! MadZtop Positon 2). In the

irradi ated by the | aser beans while perforning one
secdrrbPresy Wit i200).thé Worki 159iss phetpedf bl hihectesiminngldirgadie and
resin-molded thorein, o o

When the work 5 is resin-molded in the first press unit 10 and the resin
molding die is opened, the off-load hand 80 takes the molded product 5a from
the first press unit 10 (at the off- load-stop position 1) and the molded product
5a is accommodated in the work off-loader 50.

Next, the first press unit 10 is cleaned. The cleaning action is performed
while the resin molding die is opened. The robot hand 36 of the cleaning unit
30 moves the cleaning head 34 into the resin molding die, and then the energy
ray irradiation section 31 irradiates the energy ray toward the molding face.

In Fig. 1, the cavity 12a is formed in the lower die 12 of the first press

unit 10. The cleaning head 34 is moved into a space between the upper die and

the lower die from a side of the first press unit 10, and the energy ray is
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degree of contam nation (resin contam nation) on the

nol di ng face when the nolding face is cleaned by

irradiating the | aser beans. \Wen the cl eani ng head

34 is noved, spattered dusts may be vacuum sucked. In

case that the resin contamnations firmy stick on
ir&ﬂﬁté@'t@%gdfﬁ&emélaﬁlghﬁ&f”(ﬁgtl'i’@ai@ys;éf' it 12. In the present

reci procally noved a rality of times with

enmbddtieat,i the tér@idonsiactdPCRlEr meA@soidi Afayel neethe émdgy ray
mcro m st spray section 32 sprays mcro m st of the

sonadesagmed thpeclcaningdredd 3detwmihenpibradly sdéams théienolding face by
cl eaning head 34 enters the space between the.upf)er
meyiagahe cleaningheadfde. Thraefarghatdleastethe entirerqayityel 2ahean be
. rel ease agent, the cleaning head 34 enters the space
irrgdiafgb by thelagerbeams whaleperforming wae cleaning geaen ity

b PG5 el TR, SRSl RS Al B B o
deffod 1F gahtafihafios Ersll opfrnBAlph{ 3 tn§ IRIThE oo Hhen the
mélﬂ%%ﬁﬂ:% iStieafed: i?fafd?é&ﬁﬁ%-ﬁl‘g%gmﬁ{s? rWh?r? flc OlRAARE head

may be  respectiveély provided on an upper face and a

34l pR{ovkedC @gé’tfteﬂéﬁedlﬁt@%% BeheaFumducid. MAVERS fHae

) the resin
cl eaning head 34 into tHe space between the upper die

codtiininhtiond dvenlydisck tdie th@&ﬁblcﬁﬁ%nﬁlc@,athé ol €hing chdade34 is
nol di ng faces of the both dies. After conpleting the

re¢iprawillyt nwovedf at pluralitydiofgtifresewithhérrhdmtingatite 18ser beams.
feeds a new work 5 to the opened resin nolding die of
Acqdeedingr ot ngsdedbe unicro 10ist spray sendiont B2 sprayisnmagrodinggy of the
die clanps the new work 5 for resin npldjng, @
relgase pgepiqdtoxyd dhermelding fgge mdien thegeleaningeheadedth enters the
di ated,so as r .the rce.b

spth BRaTaeR o e e andne dovr 3 T e PRy gistibite the
rel§§§’é Eg'egﬁggi_e @%@@B@%e‘éﬁ@@%ﬂ%% Jth%nsi)afcé %@\R’E%lwﬂﬁégg#é% die and

ace. are exp Ion-views s

thd Bt P PR e for e Ut R ee 2" Phe

enelgyasedhat Cavitiesate forisd inOtheddppek da€laad €he 1dWer die of the
energy ray toward the nolding face of the |ower die

firdpreiss uRitg1 0 aBd rekie venthiminations! stigkeon Ible¢ wotin didshéhe energy
upper_die 11 and the lower die 12 for resin nolding;
ray prrpdigtiogsectings il degt, apraygdciemgonducter dases aneangmmay be
res&)%gp%gl\gfésp%:l(fqd;ép é]?l,s %&I)g f:%: gﬁﬁga%fq\gg’rAfa%gdots t%’e éllggning head
34. By moving the cleaning head 34 into the space between the upper die and
the lower die, the laser beams can irradiate the molding faces of the both dies.
After completing the irradiation of the molding face, the load hand 70
feeds a new work 5 to the opened resin molding die of the first press unit 10,
and then the resin molding die clamps the new work 5 for resin molding.
As described above, the energy ray, e.g., laser beam, is irradiated so as to
lower the adhesive force between the molding face and the resin
contaminations or easily peel off the contaminations from the molding face.

Figs. 3A-3D are explanation views showing the resin molding action
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noved to scan the nolding face, so that the | aser
beans are irradiated toward a resin contam nation A,
whi ch has stuck on the nolding face. By the
irradiation, the contam nation A is heated and
deconposed, so that it can be easily peelable. In
tihi: ¥ ’ i i N2 . i Q. C
Wil o dehE (e KRt Loy (0ol P ORRE ke T Pl ghnd 3B,
thd-ieghlkdy ray herad@iciiseetion B 1A itradiatése fige Enkf&Mmrhf etoward the
nol ding face together with nol ded resin 6a (see Fig.
mdng Keoeedfytheblowerngik oy; rig Ribe3Bethodvark 3 e clhngsseanbetween
enmbodi ment, the contami nation A is nmade easil
theupperbdie Idyarid thedownter die 1 Ador easén nindding; umﬁag.cBthtée molded
nol di ng face, and the contam nation A is integrated
progudt SeHs released Bonsthetlawer diel2ont ami nati on A can  be

S8 5 3058 B R 1
) 5 SRR B D W LA R Ll o
bRy RS0 i ASALRETRC, o o,

thd BEntaRlifAtish hds ShepRtd APl eyl §thA MEADOBAL Peclable.

onto the nolding face of the resin nolding die ca
In BHig \sedtt the WOrk Hes Fe@si-dTBEA (e FBC BC?,earﬂf tHehGomi®seition A
enbodi ment, the cleaning head 34 7is turned toward the
is $megraled veitls rogint 6.2Pimalliye the eoptagtinagoh e islrebmased from the
action in the first press unit 10, the work 5 is
moldiigh-faes degether t withs evadded presins 6auffsee Hig. t312). Namely, by
of f-1 oad hand 80 takes out the nol ded product 5a at .
emplayingsthe mgthod of thepesseniggmbodimgnt; therrontamuation; A ds made

head 34. of. the c¢l eani unit 30 ente a_space
carffl Recibferhy (Epbetag shamset hedns it Bepolang fags.ud the
. i £ atehNE: LQy..r L hat | ecti on
cobp b B el i RYBE A B! s BB on
f .
be R dafted P I NARAN g cEURT IR the MBldGEproduct 5o
Pr ems thai elltbd a5t thdepreS&nembodment) bor@nfAfiftions can be
alternately perforned. The robot hand 36 of the
dischemeidnfromnithe 3€sin smeldingrdiacogethet witle dhevirhbldedeproduct Sa
mol di ng actions. Therefore, the first press unit 10
everyd time the coaliipg eaptiomnis peoformedbd her dthsy resipemolding

| eaning unit 30. Note that, a plurali of the .
actgqnéa{;z: @grtg)ﬁ];npg yothpjeaning the rrpl)ollcjiingI a%e, so that depositing

contaminations onto the molding face of the resin molding die can be

prevented.

In the resin molding machine of the present embodiment, the cleaning
head 34 is turned toward the second press unit 20 after completing the cleaning
action in the first press unit 10, the work 5 is resin-molded in the second press
unit 20, the off-load hand 80 takes out the molded product 5a at the
off-load-stop position 2, and then the cleaning head 34 of the cleaning unit 30
enters a space between the upper die and the lower die so as to clean the

molding face. The energy ray irradiation section 31 irradiates the laser beams
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respectively provided to the press units. The cl eaning
action may be perforned every tine one resin nolding
action or a plurality of resin nolding actions are
performed. When the cleaning head 34 cleans the

nol ding face, a | aser beam having a prescribed w dth

tO%aélbﬁeiIﬁéﬁ%Qf&@ (?f‘%%-né%ééhd H]e@g hflft?(),t Rewentire

Ing face ~ by perform ng e cleaning action

pr es€ Ehdpebstnt@&aboMNnieniEthe moldih Dl aetioas of thd Eirstrpres it 10

face is swept or scanned by one cleaning action, and
andhthel sesond Ipzesw umsit 20r ardudtdryatehy peefdrmed. Thatrobbtehand 36 of

entire nolding face can be cleaned by performng the
the| elganing apiti gﬁ i tSymebronguslyk duenedetwithl e molding actions.

irradi a igg the entire nolding face at one ting, ihe
Ther M@e Est presopnitH andsthesecend perssawit 2& cyrpe sloapad by

o 005 O L LR A b
heating.th [ | dj di b ted.
refRERED PRI R e il On “can be conpl et ed whi | e
h . . die i . . | .
ol onnFrctBadiy Aol bty Bp JREFARRE VG, BRRZBEE refindmolding
achﬁid}ia AYalR2BREsIRTRYRIM S detid e Perfoitheld! r adi ation

ection for Plane Irradiation) The energy ray sources,

e. gWheirtheccleshiff Meal 34e¢]caRPthe. mBRNng Face) At lasdtdBdan having
arranged in the énergy ray irradiation section 31. In

a piegcribed Widthsmal besarrddiaved wot oy td Arsatiatesthesendire molding face
arranged in the energy ray irradi ation sectjion 31.

byTprréarnkngdbe oleaging adimupreseribed imesddhdn@sh A 3/ azeagof the
31¢, which have different wave | engths, are .

melding, face\ig syept AE sranpned, byappe gleanie aginm Gwd the daser beam is

erpfialy SRR SRl T e nOId e 1SS bark b SRl 35 grforming
i ' ingw kN Fi 4 i ) ]
g BIGRERn N ineh OpuiR T of Ui JURERL grse molaing

fadElﬂf1 he Bn% e, Cthga1Edn B SRt on of ﬁw?’fé@éht' é}nﬁo%i%érﬁ G§ lfebformed
shown by ‘arfi arrow so~as to sweep or scan the nolding
byf déiefding Rhéheka & thetrheldGRg e tepeating ehe prRARS idadiation of
3lb and 31c are respectively linearly arranged in the
thelilaser theam,psy pleatdoverheating thé eesinvnoblinlg rdie tdannbo fprevented.
cl eaning head 34, and the adjacent sem conductor o
rtheelaper Wradiation gan peseempleged while thegtesin mojdingadie is

t [ | di f -uni form .
mq%&%@e%&f Iﬁ:ggg, clae%gin%a&it?lebrﬁgﬁ,r S(;J (I)wgrring )(/)f manufacturing

efficiency can be prevented.

(Energy Ray Irradiation Section for Plane Irradiation)

The energy ray sources, e.g., semiconductor laser means, may be
optionally arranged in the energy ray irradiation section 31. In Fig. 4, lines of
semiconductor laser means are arranged in the energy ray irradiation section 31.
Three kinds of semiconductor laser means 31a, 31b and 31c, which have
different wave lengths, are respectively linearly arranged. The semiconductor

laser means in one line are shifted, with respect to those in the adjacent line, in

12



sem conductor |aser neans 3la, 3lb and 31c when the
cl eaning head 34 scans the nolding face. The shift
| engt h between the sem conductor |aser nmeans in the
adjacent lines nay be optionally designed so as to
uniformy irradiate the nolding face when the
th@llgﬂgﬁﬂ&’inﬁg ﬂg;egﬂoﬁ Cc?fnﬁ}?t fifie "R ¥iR94f 35 'adiaﬂ:ehh Semiconductor
preseént enbodi ment, the sem conductor |aser neans iIn
lasd#enéadrieardBuAlll tsaefed 1/ ?ﬁ&pepﬁe_ ERah{H2SKedd34 idoved in a
adjacent line so"as to unitormy irradiate the |aser
difeesion showar by b @rroWbéladgo E@eep by stdietheanelding dace. Whdig. 4,
the cl eaning head 34 scans the nolding face.
thd reensitondycton lasesemefnarlayidip ahd 3bmiarenctepeasivelpndacarly
means .as shown in Fig. 2, a heading of the cleanin .
arfasgad an thedingetien ipgmengdiglankthg mevingdigeetion of theeCleaning
di.rectiqQn_perpendicul ar to the scanning direction qQ )
head 34; japd the @diacsat semicopdutor Hases meaansayeaatly Séaﬁﬁé in a
ot to parallelize

zigthe. SE 4heh g S gﬁ&éﬁf’% i %aﬁ?nagnlﬁ@a?lyé%ﬁ%t%ﬁ)wa the
s EARFRRG 1Sk EhhE 8! 30 B ST SPGB Heb IR R soans
the Hcﬂﬂir%[%cé.h_e mol ding face. In case that the energy

ray 1rradiation section 31 is held by a sw ngi ng

meciragishif 1¥ABtA hetWeSRRRE sémMoricitd 1Ser! MRa & e hAdMcent
irradiation section 31 in the direction perpendi cul ar

liries rh?e be epnivnally des paied 30, asfeduiiiermelyeirgidiateithe molding face
irradiation section 31 irradiates the |aser beans
wlvdn the dleaningdregy 3dascans tlaelimatldimg fasecln the [BFésénd esmbodiment,
in said direction, intensity of the | aser beans )
the semigandustpr laser menms inyonedinecans shifted ivaith zespeciio those in
j nds of the sem cgnductor

i di . I li of k
LA, Bl 0L e o S RIS v
05T s, A B0 g 835 s WY i
rGEFRALARLI ek S WIS R 0o! 5B 1B o shown in

Fi%r.a,@l,ea fdading dTakatMing deadsamhe bel dlighalyeskdvidEvith respect
eans perneate the resin contaninations “stuck on the

to thd dire¢tidraperpendicalar toahy ecamfing directibrofahe claningyhead 34,
the nol ding face, so that organic matters on the )
whesl thenglehnmg head 3duscand thedmobdingofacansaatsi noks tauparallelize
peeled off. U traviolet |aser beans are .
(overlap) the scanning direction of the cleaning head 34 and the arranging
direction of the semiconductor laser means. With this manner, the laser beams

can uniformly irradiate the molding face.

In case that the energy ray irradiation section 31 is held by a swinging
mechanism, which is capable of swinging the energy ray irradiation section 31
in the direction perpendicular to the scanning direction, and the energy ray
irradiation section 31 irradiates the laser beams while the energy ray irradiation
section 31 is swung in said direction, intensity of the laser beams irradiating

the molding face can be equalized.

By providing a plurality of kinds of the semiconductor means which
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absorbed into surfaces of the resin contam nations
stuck on the nolding face and oxidize or activate
organic matters, so that binding force between the
mold resin for nolding a work and the resin
contam nations is increased. Therefore, the

hﬁ%%igﬂg}éﬁg%&%eﬁ?‘fh&i 1Ettﬁ9 ﬁEfgﬁr %t {Pral 1&%&&"0%33 f{‘ﬁﬁ@ Qnergy

can ether w resi

ra{f® | dferapt Yok tbnc&ﬁﬁﬁnﬁeh%nst P@sﬁn@érﬁﬁnﬁﬁé/tlons) stuck on the
irradiati on section 31 has a plurality of kind of

mbliing dlve. oNanriyr tHeaseiitaffiiamiontachn bdlieticetieelly pesled off or
| engths, all of the sem conductor |aser means my

made admhy peclabld. aBer ekaaple, iofrasal daseebeasmsnpenmehtetthe resin
| aser means having a specific wave |engths may

contarauagioss t stuck | ams ¢he bualding Hace hasd am]epomqvnﬁed;flmm ghermal

sem co&ﬂgcto Iaser nmeans nay irradiate E ser
CNGESYHN ns| fagsi soythad uzanicamaties omdhe g ng face are

R 40 Tl ARSI s e

S0, D PO P AT S, R Ml
I : : .

RSB S48 R ISt b MO LR betycen th mol

reslhrf@el In@élau(r]gea chbﬂkfe{rﬁ‘fﬁfé feSiSctatihdtfHsOlk Gheredyed. ’l'TR:Yefore
be enpl oyed as well as the sem conductor |aser neans.

th¢ Eopedmitrcioak cﬁnaimé ted wikPelid MRold Rsirt la@dnédig be removed
nol di ng face of a nolding die, which has been

togéthor witht thd, melidtdesinl off theimdleed |preductbeans havi ng a
wave | ength of 375 nm was perforned. The energy ray
i rr lycase hat ecenesgy iray liadwtivawectipngd lgs a phirality of kinds

uI travi ol et | aser means, whic¢h e arrange
of ptheasaraicopducton lasgrnmsangyhiayme aﬁé’e@ahéw\t%fw% gll pf the

aser neans, SO a entire

R ST B ufg Fsch 7Besiy . of pselected
seﬁﬁ@&hﬂc&%ﬁl rr% 'iﬂe%.\ék q{a%tlné %hﬁgec'f[ﬁ@%ave( i l?sgﬁla Zg'gé&ate the

| aser whose SI was

las%@%eaﬂis ‘Fﬁh‘he? nsRPeida o lle | s@nﬁc&ﬁﬁlﬁ‘&elas%ﬁﬁﬁn§ nf; Weddiate
mm X mm The energy ray irradiation section

the rlamllbamﬁ When the dlewpin@dead 34 ofkerss thoredtn avalding diw and
five nolding actions were performed, and contam nation
anofhertkind rof] the regniicordwider lassu aimebapsa’naje rirradiatd itlee laser beams
contam nation | ess grew on the
when the cleaning head 34 comes out from the resin molding die.
Note that, in the above description, the semiconductor laser means are
provided to the energy ray irradiation section 31. Semiconductor diodes, which
irradiate mere infrared rays or ultraviolet rays, may be employed as well as the

semiconductor laser means.

(Experimental Example)
An experiment of cleaning a molding face of a molding die, which has
been fluorinated, with ultraviolet laser beams having a wave length of 375 nm

was performed. The energy ray irradiation section included four lines of
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nol di ng face. Further, no contam nati on was
transferred onto a surface of a package (a nol ded
product). Further, the energy ray irradiation section
irradi ated the nolding face for 50 seconds, every
time five nolding actions were perforned unti |

ulfrﬁ@i‘b‘l’%ﬂ%e%@aﬁ@'@hﬁﬁ Wefe ?Hi‘n é%g ? 2 R_RMAG A @AcR of which

he nol di ng acé was visua Sone resin

wa:soéﬁrﬁmltmeﬂlbynlsl WRFi6les wswﬂleahgt sd&s ﬁpm@ﬂtﬁéﬂenﬁfb Wadth of
transferred onto a surface of the package. According

the eedihenebdheg idie (Widthhé70 Inem)i hgedcetnof il utifaviblet laser means
ul traviolet sem conductor |aser to resin
(average outputiponecrnd80 veWVf 2 2daseThbips, whpse sizgweas 28hphs 280
of ultraviolet |aser neans are shortened, and out ut
“moweresenaappelatedsine packagey whoseyizavasgl hS imgh* Jdviem
senmiconduct or | aser,.neans, the.nol ding face ., can
of { 4BF RnSIgY crrlzalﬁ@ahatm éS%téOIbflffaii\aé‘Hg thg, melding .fg%% for 50

em conduc

Se?‘?'?‘ffo‘?"ﬂ?( Ok miag AEEMS werd Peitatiig), $hd Shiamination of
ESROMIAL A, R Y oS B 366 R o
mé‘l’d%%‘fﬁ’cel IMgehef nb'ﬁdlﬁéﬁﬂuﬁﬁm Gv%g qr'&%s?érréf*@%ﬁ'io @ﬁ%ﬁace of a

e conbined. By using a plura ki nd

pabﬁ@@”(m@[&dwdngt)dlfferent wave Iengt hs, e.g.,
ul travi ol et sem conductor | aser neans and infrared

sentarthet) thoendrgy any imadiationsection Srrkdiatsd te molding face for

contam nations on the nolding face can be renoved.
50T$amontler eyeryhiémeofive myoliding actionb overtfmarformeddy until reaching

cleaned. If the |aser nmeans are detachably attached to
300hmoéwéugg9ctﬂ@@s i ada gpatampination afothe snoldgig dace pwate visually

and/ qr .wave |lengths of the | aser nmea s, can be easi |

obger el SOmE i R Ro coptagunation was

oSBT e RO BARAREL " Pglgfdbggmr Fooving
L nﬁ%&&ﬁﬂlh% g ditt ggperlrﬁeﬁpthraéﬁﬁhgefmﬁﬁbﬂe!?f thd I?ﬁtravmlet

| aser irradifati ng the | aser Beam I ncl udes

semli¢siRtuctit hséneo rr@ﬁhpécﬁﬁahhﬁatm\sedas iverifrRida THkse vuatyb wave
t he nol ding face between an interior position, which

lerigth$ of alteaviolet ladee memisrareshditegedii and ambuapometsethemeof are
position, which is |ocated outside of

improved. By using a high power semiconductor laser means, the molding face

can be effectively cleaned.

In case of arranging four lines of semiconductor laser means in the
energy ray irradiation section, all of the lines may be constituted by ultraviolet
semiconductor laser means, or two lines of ultraviolet semiconductor laser
means and two lines of infrared semiconductor laser means may be combined.
By using a plurality of kinds of laser means having different wave lengths, e.g.,
ultraviolet semiconductor laser means and infrared semiconductor laser means,
various kinds of contaminations on the molding face can be removed.

Therefore, the molding face can be effectively cleaned.

If the laser means are detachably attached to the energy ray irradiation
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the resin nolding die; and a noving nenber 92 being
provided in the slider 90 and capable of noving in a
di rection perpendicular to a noving direction of the
slider 90. The | aser beam which has been introduced
froma |laser source to the slider 90 via a first
L1 0 r e
seffiff upfh BOWEL Sflg/cR 3 TR0 oF R0 hsct mpeatd B8 Bl easily
chafgéd. unit is used as the | aser unit (laser neans).
The | aser beamemtted fromthe |aser unit is
reflected by a second mrror 95, which is fixed to a
side part of the slider 90 so as to introduce the
(Enesxyr Rbg dmadiatipheSectioatfonLineolrradiatidine sl ider 90 is
supEorted by a guide rail and noved to and away from
t heFig-&sshaws anqiberarrmthqd ofjrameeviagirssin cantasninagonsninevhich

2 is screwed w bal| screw 97, which is, rotated
i@ﬁea BRgm is deneaaﬁyd igadiated win ke DIESEs @ubaalmergr the laser

oo Be S ESSS G oo
in R M Geh B i@ﬁdfag?e bEEREeRn flsetifbraHgRy M5t i tocated
in Ctgpq?&ﬁ 'gﬁt)ld'?@g’ 'd?%e aTQﬁ @xtetgrB)er &fb‘iﬁ ﬂ:thhlsol‘;(])cﬁﬂ%ﬁ Slit§ide of

der rom

thé BésEh h?dldﬁ%sdiib‘ | & B thvitn%emgfn%eé 32 He?n% gdlv‘iééd?m Rie slider 90

position e spot "I aser eamir ates the die

anﬂibaphbleebf Iﬁﬁviﬂgqntd@lrééti&ﬁper%gnd{éuldr&@lﬁ @bvinpedigdion of the
| aser beamis indicated by small circles. The |aser

slidenf)i The tadec belarhy wihi¢thkad bear imroduced tfrom ladasdri sharce® the
is reflected by the second mirror 95 and the first
sliger PO vima figst mirron94 pravided do the movéngoembey 92 deadiates the
iment, the notor 96 is drjvyen so

the present enbodi
m?lg e a@@én%%eﬁ@ E@ﬁ@éamize Y AGolasar pnis i wsgdoas Hisdaser

IR AR R TR T T P
se@é}ftl]tnlxl?fbr % Rgﬁcﬁp% 'ﬂ)ge(fn%gbz? rsu?% é)%?ng?ethgoé’l? 5%6 rHo as to

own rang e he novi ng nove

1nttr5&ld&|h€'19§brf&ﬁﬁr td the fir¥e ﬁ‘ilfr@?bhons The | aser beamis
emtted, by the |aser source, at regular tine

i nt Thy alider 90 i Rappheedrby o paidef railhend hsed toeard away from
partially overl apped and noved al ong the shown

the press nmatusy atdrivikg nidchaoistr. oA mogngowémbers P2 exiscrowed Iveith a
slider 90 and the noving nenber 92, the novi ng menber

ballzerews 97, eich yis motatadl byi@ moton 9acindoengaged| witha fidmeuide

for moving in the direction perpendicular to the moving direction of the slider
90. An axial line of the ball screw 97 is arranged perpendicular to the moving
direction of the slider 90. The moving member 92 is capable of moving within
the entire width of the die 12.

In Fig. 5, the slider 90 is moved from the interior position P in the die 12
to the exterior position Q, and the spot laser beam irradiates the die 12 while
moving the slider 90. A track of the spot laser beam is indicated by small
circles. The laser beam introduced from the laser source to the slider 90 is

reflected by the second mirror 95 and the first mirror 94 so as to irradiate the
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IS zigzagged as shown in Fig. 5. Wen the spot |aser
beamirradi ates the nolding face, the |laser beamis
suitably diffused and energy density of the |aser beam
is lowered so as not to damage the nolding face. In
case that a spot dianmeter of the |aser beamis | arge,

mgll?ﬁég}fa(%e 'tllié/ ?e%e{xp Emb§anTe tOIrhet %gt(ﬁ'pﬂ’% b(?ﬁ\?ér{ So as to move

renf an ou

thd Aeswah h%emt,ﬁeﬁ bAatke Bhl1BRW 99 %hdt}ﬁa até uféc}infoicﬁﬂ% face with

every scanni ng action 1s pe orned SO a

the&yet dRafwhileant SHAESH0 39 nidRl frbid thagRIsitidieRTb GRS posmon
uniformy irradiate the entire nolding face. For

Q€ekmempiaving mamlser 97 cart be m@sdr withana bhowngahge Rs fltie moving
di ameter of 20 mm the scanning track of the |aser

member H2ys hwvet] on the miodding faceym X0rY-daectionsadiierlgser beam is
action. By using the diffused spot |aser beam an

en@ﬁﬁficblérﬂé‘illﬁﬁﬁr gelamm agreghlar e |1mfgrvaésse60c@ﬁt beam spots of the

1 n‘&goved The , am spots %or one 88 r]nl n% i on of

3RO ey RIGtAG SRERDS aprdgmoved glang fhe showey,continuous
e f%rg’lrwﬁv%ferabﬁé%;@%‘%ﬁ”'f”tﬂe?ai@ea 30; ng i i s niémber
92a‘flt1é %Vlfg?‘léﬁg&l J:zﬂﬂa% E@%a@& rﬁgﬁd %ﬁ@ﬂw H‘g?l?%)‘fftﬁé] laser beam

I Ng posl one pi

1s%fg%§$éd5§‘§h0\9ﬁ‘fﬁ{t %55“ me. By shifting one pitch, the

startrng spot o next scanning action and that of

t he%@t@?oﬂ&i&i"ﬂ&nﬁ%mﬁﬁte@&ﬁe Qﬁ@td'ﬂ% PR, tﬂ'cln faser beam is
entire ing face can be irradiated ythe aser

suitebly diffusegesnidi ergergy @ensiayoif nge 1aset ibeam iSalvsvered tsbeas not to
entire nolding face is not irradiated by one scanning

damagedhe omoldingfacashr casedhatcanpotr diamietareofithe laser beam is large,
nol di ng .face by repeating the scanning action

ensfgé/séen%?dﬁ theeeenger ef thesypot beamy isadiftgrentifremdhat pkan outer

off ek, e e P Rngtel DSrthe vt Jorent i< Shitfiibayery time the
sc?ﬂhﬁé AR R PR oA A Ree P e B ShoB” Sa B, g taser
beahfcar ﬁﬁﬁbngﬁgpfrf‘adﬁﬂt%t tflféetiﬂﬂﬂa Lfﬁ!)]éﬂ%‘fé‘éé W%& P'lege #Ecase of

present e ment aser I'S nove m't he

th@ Oaset ibRAPhavinghie pot idisfefer U0 biif, tIRS Sard@@gntiiRkK of the
be noved fromthe p03|t| on Qto the p03|t| on P. Since

lasen deemt inay beodhdftad abaut 16 ymmefoe atekh gcanning aation.ngy using the
dlfafﬁgédogp(l)\lt ltalser:rre Sbeam an efficiency of scanning the molding face can be
improved.

The beam spots for one scanning action of the slider 90 are shown in Fig.
5. In the present embodiment, the laser scanning action is performed for each
resin molding action. In the next scanning action, the starting spot of the
scanning action (scan-starting position) is shifted one pitch from that of the
previous time. By shifting one pitch, the starting spot of the next scanning
action and that of the previous scanning action are overlapped. The entire

molding face can be irradiated by the laser beam by repeating the scanning

action. Namely, the entire molding face is not irradiated by one scanning
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the nunber Nis determned so as to return the |aser
spot to the initial starting spot (scan-starting
position) while the cleaning function of the |aser
beamis left. By irradiating the entire nolding face
by perform ng the scanning action N tines,

acP¥R! BER 14488 el ERY qtrggiaft@‘ﬂ?e %HﬁreS frﬂ;lﬂﬁg P&erl?yziré‘peating the

conf am nat1 ons can prevente so t res

scamaingrictiahigescrivad thaee{arhésjel y removed. (Scanning
Action) In Fig. 5 the off-load hand 80 is noved in

t he TB-iadiate ¢h¢ entird laeoldingdface B répeatingahbadahminghaction N
_off-1oad hand 80, and the slider 90 is reciprocally ]
times;ghie spotalidgmeteniafithe rpobfliser dewantyenshid0 length edgthh starting

length in the P-Qdirection) of the resin nolding die
sppk theyeoiragd thedtimaningenyal af gmdtting thealasgr, keam gre adjusted. The

erpendicular to the P-Qdirection) of the resin
Ly | OFy RSE B gnq@enmﬁvegapgﬁf-yfn& Qorﬁﬁmtr@nﬁ@ﬁa@mg@e laser
is fixed a positi.on [ S in d shifted 10
belyfy tsifived o BBSRAsiioh i e pBsitpiaD biiebidpsdr it may be
i [ 3 a heading of the first
m%&%dr%rgngﬁleié&%%g%tggrbgéh glnlr)fake the | aser beam
irr i t. t . - i i of i o .
o T elRBirt ARG Fadchy rpclethe SERRIG dyton N times,
thé AubrheF IV @6l bRk Rindtesé 85 it réRikalithd 14 spbtt o the initial starting
irradiating the | aser beam and scanni ng the upper die.

spheiisdanestagitighpositidhevhildi thei deaiagdinctitie ofitheléaber beam is
1El)roduct is nmounted on the | ower die, so the nolding

lefi8 face of the upper die can be cleaned by noving the
off-load hand 80 into the resin nolding die and .
i r r BYiintadiagingnthel endise melding Bwsrhy perdoumingr thgissanpingeaction
the of f-load haﬂd 80 (eaches the innobst position.and

N times, gyetheging, the molding, facend; seatisHgereyp sontamipsons can

' h [ . er 92 i.s inwaydl shift nm

L R LS A e R e 2 S

toward the |ower die, the nolded product is chucked

by the off-load hand 80, and then the off-1oad hand
(S&hiifig MxtAM)out ward with irradiating the |aser beam

and scanning the |ower die. As described above, the

of f il Bigl Hahd BB loal hawk80iistmovdibin éi P-Qulirkictign, theeslider

wth irradiati n%fthe | aser beam toward the upper die,
9055 chttahednbe ithe) off-load hand 80, and the slider 90 is reciprocally moved
together with the off-load hand 80. A length (a length in the P-Q direction) of
the resin molding die is 200 mm, and a width (a width in a direction
perpendicular to the P-Q direction) of the resin molding die is 150 mm.

Firstly, the moving member 92 is fixed at a position which is inwardly
shifted 10 mm from a side edge of the lower die, the molding action is
performed, and then a heading of the first mirror 94 is changed so as to make
the laser beam irradiate the upper die in a state of opening the resin molding
die. In this state, the off-load hand 80 is moved into the resin molding die with
irradiating the laser beam and scanning the upper die. When the resin molding

die is opened, the molded product is mounted on the lower die, so the molding
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menber 92 is shifted one pitch, e.g., 10 mm fromthe

present position for the next scanning action. Wth

this manner, the upper die and the |ower die are

scanned by the | aser beam every tine the resin nolding

action is perforned. Further, the noving nenber 92
fadeyf P& appd §id QMEbP cicaed hyt Hf%vmgjmk fotl%ﬁﬁ'}fhﬂd &0 R0 the

conpl eti'ng the scanning acti"on for the | ower
resia anslding diecarehirtadéatinpoihdi lagerfam tywdrdeht & ?pér &ﬁaam i s
performed when the nmoving nenber 92 is shifted 150 nm
i n Afiter thedoff-ldad dahd 80.rehchesahe inatt positioeand the laser beam
formed and arranged in the |ongitudinal direction of
scargetheeentirentsngtin gf dhe uppke diasthei movorg member92gs inwardly
nber 92 is rresponded to that of the air
sh %@ma@eﬁheb%{&h dreaiioa: e fiFa mirpor,Shis headed fward the

lowgigi, ﬂﬁgﬁ&«é dop R icRed B 6 airfipdiend B snen he
oftEldad: a4 i HeEdh flyodiet” P Threllagi dos ers ggm and

SCEﬁ’ﬁléﬁgtﬁJf ra&lg all of the air vents. To irradiate

can e entire nolding face including the air

VENAS de&&?oéc?@dd%e"ﬁie%ﬁﬂoé& BEH&‘ 80Ys En&%dﬁﬁfcf fe'Rdin fSiding

exanple, 19 tines. In case that the [aser unit iIs
diec apigtblifradiatiig thd Nase? Obdans abwiaed the P@perseiephdatit ni@ving
novi ng speed of the off-load hand 80 i's 200 mm sec.
menhleerr 5 isshiftetd donegpidile ennod6 heandrdmithe mésemm;mamdmfor the
scanned for one second. In the actual resin nolding
nextstanmng aegons With dbishmadndo the uppeedie@odntheflower die are
about. 19 four seconds because brushing nmeans and
scaiyied; by thes lasst heany eyeryimgdbe resinn@o lageactltonelslrmfwmed

FuFtBlﬁg :IE% me({)\{}}lé :pge?rgg?rn%Z %rﬂagr l?eglglgi:ft% hrmc hl g)c e \ﬁldth direction
aftélg %@E’{Bl g?g‘%hé %?L%mngo&ﬁgser 1:gﬂthet gwgla%?secon dé% c}h? entire

eans per
j fiz I :
R BeESF ask edh RhRA B8 e SyTHE Ember 92 s

shiftedald (ein@sl intHewidia difdceioal s of 2.5 nmm so that a

cl eani ng power can be inproved. Further, the shift

pi tlnh case tthat amowienty aeerifermed amh dreanpedmin the ldmzitudinal
.the entire nolding face can be |aser-scanned by
dlrp@tnlmpﬁithg resia lngndiledthfgpa@mparpflthet meaying memper 92 is

above scrj bed_ enbaodi nent, the air .vents a 0]
coxl-'rﬁ;pémdgs b§t of ﬁw air vent, and the laser beam 1rra(£1ates the air vents

of the upper die and the lower die. Generally, two works are symmetrically set
in one resin molding die, and two air vents are formed at side edges of each
cavity. Therefore, four molding actions must be performed so as to irradiate all
of the air vents. To irradiate and scan the entire molding face including the air
vents, the resin molding action must be performed, for example, 19 times.

In case that the laser unit is capable of emitting 20 laser beams per
second and the moving speed of the off-load hand 80 is 200 mm/sec., the resin
molding die whose length is 200 mm can be scanned for one second. In the

actual resin molding machine, the off-load hand 80 is moved 200 mm for about
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the | aser beam On the other hand, in case of using
green resin, which can firmy stick to the nolding
face, resin contam nations in the air vents are
sometines nore serious than those on cavity faces.
Therefore, it is effective to irradiating the |aser
t j : 1,0 Ve g €S ] [
Fo PR Rl Gl Wi micalTe AL SRATRE A, R, fRfRer used

THepefke D@ Fedifl thbRing eARiEASy of A Incl@iMpCRatine is not lowered
introduced to the first mrror 94 via the second

bynemployiibthellaser dlemting heton (ydadatndection)i anet er has
been increased by an optical device, e.g., expander,
maylibeasenthatdthee thsep unlite iss eepatde nofr eonittBg 20alaser beams per
optical fiber. Further, the | aser beam nma

second aud teel mayingepeed of the pffoload hanida8is éétntl)éésﬁec., the laser
RSB R IS AT, BRI ATE RTEHiS b UIh Qi vels of 2.
i, Sadh4 § SUFARE pASer BB e PPt EReiRer, thAGEH bitch of the
g SR Bk ARE AR 3L RRSso ) Ui Hhi, ot e can be
ladeF 3P B pe R O B T2 ST AB U P g

di f frefRNAbIRY Bedctibdl smBéEmdtSCthe 4iP VeRtP AR fsolifradmitéd by
of using YAG | aser sources, a first source, which

thelades eahasOn theasthba\Hand, @n foape dfeuing gresie resingwhiclh can
1064 nm and a second source, which emts a higher

firtdy nssicke té abermbkding have,nresin wantarhmagiohs ibOthef afi39ents are
nm_ are selectively or sinultaneously used. In case of

sometimestnere seyiousahan theseen cavity fagest Thereferes ibis effestive to

.t .secqond mrrors 95, which are respectively .

1rrg&gpggp dlaser Ppaame tpather alfayeny EQ JEHOVE IgpIN oQI¥ampations

thangr 532 rim are provided. The surfaces of the resin

s Sphg di e of the present enbodi nent may be

fl [ WEe [ LAk : A
i O 18 BBy € e pABE Sl dinie MHRAGEr BERR Llied fFom the

lasét 8oWtRS8 iftrblacaP (it FikfRahfforva Rifithe s&n@PRigor 95. The
material, heat resistance of the resin nolding die of

laser bsaml whorb beanediameter ImseeenHaveased by fanfaptieal device, e.g.,
contam nations stick on the molding face, the noldi n%_
expainderc amyb decindendugdedi tohthe seauind anmont 9 ofviarar gpticaly fiber.
Further, the laser beam may be introduced to the first mirror 94 via an optical
fiber instead of the mirror. Namely, the means for introducing the laser beam

from the laser source to the slider 90 is not limited.

In case of linearly irradiating the laser beam to the molding face to
remove resin contaminations, a plurality of laser sources, whose wave lengths
are different, may be used as well as the above described case, wherein a
plurality of the semiconductor laser means having different wave lengths are
used. For example, in case of using YAG laser sources, a first source, which

emits a laser beam having a fundamental wave length of 1064 nm, and a

second source, which emits a higher harmonic laser beam having a wave length
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irradiation. Therefore, overheating the resin nolding
die can be prevented, so that the nolding face can be
cl eaned wi t hout being damaged. In the present

enbodi nent, the nolding face is cleaned every tine one
or a plurality of the resin nolding actions are

of P AfTEfe s%ﬂecttl%l)mak %&@altae&&sg}arﬁfs derfleansd REfLHR two

contam nati ons thi'ck eposi t y stick onto
lagehebeaiiid, dtw@ f_ﬁl&ﬁ%lrhﬁksc%eaﬂﬁ tWe RecEHEeRirt@si 95 Wihith are
can firmy stick to the nolding face, the resin
respettiely artdspondahtdhedasdrovaeslenigths, elgeald6Wnihend 532 nm,
mol di ng face. The nolding face is cleaned, by
arg provided.i ng the energy ray to the resin nol ding die,
ever%‘ﬁtlrre one _or a plurality of the resin npldjng
act T Basuefpees ofcthegesiagnoldiag é‘#% pE the,presgat ¢rpbodiment may be
conventi onal machin the resjn nol dj die of .th
ugrinatich QHEeAls N b EflndHir oG5t iR thiol. In
manufactur line s tacht e resin nmoldin
colfifh Aot ot Tyl 2, VRadF SbREnL e Pl B an
. t e g.die a
1n(§rg {ﬁ%ﬁng fﬁgﬁeggglﬁﬁgg% "@f qhgp I{‘%l m%l(l’dﬁlg Wie rof present

enﬁi@ﬂﬁﬁhﬁ?&t }oﬁé?el-ﬁﬁﬁffv%/ Téwe? ¢ Pﬁfﬁﬁh@#l@ﬂikﬁ%r& fHaemolding

nol ding face, further ‘parting faces o e resin

fad®) | tHe NBoftiftg fae RianS Becclaaitbd G & snallvaauunt S¥cdRdgy ray
and di scharged. Resin fins forned on the parting

irrhdiation aThetelfiorek overtieatingahe aosin moldihgylie @antbe prevented, so
mechani cally peeled off and 21 renoved by a rotary

thatthe molé cagan bbe gieancidnyithautdwing dpmageded in the
conventional resin_nolding machine. Even if_ the

elélrﬁhﬁ g)r@ﬁﬁnf empogdimgnis tl@fhmoldlegu facerin eeapedieery gime one or

lrll‘a rtﬂes %llﬁﬁcgpﬁ)g qllpggms heé)%; ducblr gcgél%{ Inlo‘idmg ?allce can
5‘? ?%de‘“o'%ﬁoﬂet apgARns, HR1, 9821% R 25&9855“% O the

mdldthe AGSSn REYTOf! lF'Slh% %@bl‘g glfnr omt %tlck to the

contTam nat 1 ons easl ace

moldingofice, eie QéﬁhVﬂlloYdlhgaddtﬂﬁl tae Heeﬁéﬂfoﬂﬂécﬁlvﬁﬂh dl€aning the
Therefore, a high power energy ray source is not

malédipg faeel, so that the structure of the resin nolding
machi ne can be sinplified and an energy ray
i r rHag molding fage isasleaneds Hyr ircadiating the energy ray to the resin

molding die, every time one or a plurality of the resin molding actions are
performed. Therefore, unlike the conventional machine, the resin molding die
of the present embodiment can be cleaned without stopping a manufacturing
line so as to detach the resin molding die from the press unit and irradiate the
energy ray toward the detached resin molding die, so that production efficiency
can be improved.

In the present embodiment, the energy ray is irradiated toward the
molding face, further parting faces of the resin molding die are brushed and
dusts are vacuum-sucked and discharged. Resin fins formed on the parting

faces are thick contaminations, so they can be mechanically peeled off and
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(Experinental Exanple) A |aser beamwas irradiated
toward a specified place on the nolding die, and then
nat ure change of the nolding face was inspect ed.
Further, renoving resin contam nations was eval uat ed.
A Yb- YAG | aser beam (an average out put power was 10 W

refhodRY by |LPGLH, Wﬁ%ﬂg@%sﬂm&ﬁ@ ﬁa?ﬁngmfg%% ﬁ?eg\fggmed in the

nsec.; and an-irra I on € "Was

convenasthl s RIERRSRAchRRS Fvanfigaib diéa"ﬂiﬁg‘iﬁﬁt 3Qleans the
mm) . A spot dianeter of the |aser beamwaS 60 gm The

rebiasmoldiagrdivedr ieatirdesih atlolding radtiohh éheprativediohasfEiciency of
whi ch had been hard-plated with Cr, and then the

thewesih mgolding machinenef thedpreérdrestibodimeniés neslawerdhdi tlgat of
di e was_unusabl e. Next, the focal point was shifted

thgﬁoagentmr@hmegémqqe spot dianeter of the |aser beamto
1 mm _In this case, the resin nolding die was n

damtiy e Present srRBPdiEReN, theasReran ray« &g dasstdsam, E%v}mdiated
toeke et hotSipog i«%&&’?ﬁe&ﬁ’bﬁ% £ elinctTintl S8 pighout
. j. i .15
ex564 R3O RRNS o CHAEEL, L iR g e My ey
softkdeSis moP & (ilﬁlsécﬂ SH%%' 18 s?r‘fﬁ:hﬁ@ %gyfﬁé fesif® ﬁ{glﬁfngelg ciiag'cdn be
cont am na ons “st uc on he nol di ng ?ace wer FOWI’]

sirﬁEfiﬁéﬂ@ndVaﬁw rah BrdB8Eon BEREan'BOSKof et er was
15 mm was irradiated to the 22 nolding face 2000

times, but the nolding face was not damaged. A

conti nuous wave Yb- YAG | aser beam (an average out put
(Eppermentad ExbinpMe) a wave | ength was 1064 nm and a

| aser power was reduced to 70 % was used as a . .

par & lager bease wasdmadinied tepvardn apecified placecomthe mgiding die,

l.aser beam was irradiated toward the nol di face .
angthgh nagere, change Frigokling dace Was dnsprstedrmtherpeamaving

cont am nat 'hons st uck on_(ghe nol di ng face were not

refii SiRRASRnationg was qval ting the I aser beam the

oo YERIAC G bl Y38 REFARL Biflut SO vid 10 W3 d Srave
lerE%tﬁQvasi 0064 WRl; AL PuRE QdEh wa¥eS®h¥ec. ! Bed hASAadhRRM éhf%ﬂ@ was

e resin contam nations easily peeled off fromthe
1000 Hz)'wat d6cuselWst h@bndénsed nend (o fscah@dyande: YAG maserA spot

beam (an average out put
diameter of the laser beam was 60 um. The laser beam was irradiated toward
the molding face, which had been hard-plated with Cr, and then the molding
face was melted. Therefore, the resin molding die was unusable. Next, the focal
point was shifted so as to change the spot diameter of the laser beam to 1 mm.
In this case, the resin molding die was not damaged.

A Yb-YAG laser beam (an average output power was 10 W; a wave
length was 1064 nm; a pulse width was 200 nsec.; and an irradiation cycle was
5 Hz) was used as a laser beam having a diameter of 15 mm. The laser beam
was irradiated toward the molding face after 300 resin molding actions were

performed. Resin contaminations stuck on the molding face were blown off and

removed. The laser beam, whose diameter was 15 mm, was irradiated to the
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power was 10 W a wave |length was 1064 nm and a | aser
power was reduced to 70 %9 was used as a parallel

| aser beam having a dianmeter of 20 mm The |aser beam
was irradiated toward the nolding face after 100 resin
nol ding actions were perforned. Resin contam nations

mldid £eR0BHIMALS Hut ¥ Hifling fa@Wdshot MahfigedD! 01 NG

face. ter irradiating t aser beam the-resin

ol Ai eshtin®iub GRavR Y bPRAI® 145R4 -beAnP ddrl atéragboutpsi Power was

contam nations were transferred from the nolding face
10t W;aa wavddengthodas t106Aan; add Lbasér pbwer ewisnreduced to 70 %)

contanminations left in the cavity. Afterward, the
wasassed dsenparalis] lasenbeandwmvingvardiambter od1 24 mgn. Haelaser beam

under the sane _conditions ever% tinme 100 resi.n nol di ng

wasckTashateddpward dhe snolding fane efier 300 wasinmolding agtioas were
pesrb el Shranlanis inos stk o5 melint ikt S0 pown oft.
AR idinliRe thE 1R Tisnil B, S (MOId ety ong W3R Rergrmed.
AR %8 0 FORLAF BB e APPSR Ui Tnolding fue

to I AEH ﬁi’@dd@.SN_raﬁfélf,a{h%eﬁsers Peﬁrﬁaﬁlad& hfe trEﬁH?{}cgftalgﬁnations

the resi h contam nati’'on was al so restrail ned. above
eaﬁﬁﬁ?ééle&@fﬂﬁbhpﬂw hBldii §akd he energy ray makes the
contami nations on the nblding face easily peeled off,
mayFiethap@ icedtihaousiveaveeYb-831G kiwédibegmméamhaverage output
which a nolding face (a cavity) is covered 23 with a
power avasel @ Wna vBwedsngth whe 1064 aaspaiid hrlasernpawergwaseeduced
resin nolding face, no resin directly contacts_the
to 78] G was used apatpaseliel lesen beam having aipmeteriofi20 spmo The

t he nol di ng. fage Ry repeatin e resin | di . .
lassE B WapTaRed ATy dhe Me)dine B4 esin molding
f. 1gradi,atj ng the _ener. r t Qwar h o
R et inst9rBR0 K™ rOSiaafBaGERT S, (AL b0 83 % of 2
] . i i S i | | j .
cafff in HERRIARL RS ATRE bR e dasd R R ol ding
acRO® Seis Herfdimede lAep&e of ithdTiedM BohfamifSReRs trafsferrd from
resin pressure, so as to transfer the contam nations
the moldiagrfate &sa rholded producto Abeyit 20 %t dfcthesesinrcdmanéations
filmto a collecting roll together with the .
left omthencandty. dhlterwardptheyliaser hdam vers iresidinted tawyard thel molding

.case of cleaning the nolding face by irradiating the
dig yadgr, thesame g_(g)pdltlons everygtlme 100 Yresin molgfng %,ctlons were

performed, and the contaminations were visually observed until 300 resin
molding actions were performed. 25 % of the resin contaminations left on the
molding face, but no contaminations were transferred to the molded product.
Namely, growth of the resin contaminations on the molding face was restrained
by the laser beam. Contaminating the resin molding die was restrained, so that
the transfer of the resin contamination was also restrained.

The above described method, in which the energy ray makes the
contaminations on the molding face easily peeled off, may be applied to

another resin molding method, in which a molding face (a cavity) is covered
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| aser beam if the nolding face is excessively
cl eaned, resin directly contacts and chem cally binds
with the nolding face firmy. Further, mcro holes and
mcro projections are fornmed in the nolding face, so
it isdifficult to release a nolded product fromthe
witle i re1ea8e $IRO BY BsinkXhE3elch¥e TEEHRridReth@TesROmolding face,
product fromthe reSin nolding die, mst of a rel ease
noa@sint directbpeanactstthvaicldind gacepbdi s6mé 2oatdnidatibhe will stick
mcro mst spray section 32 of the cleaning head 34.
on8ptheyinoidingdacs by peprasingdhe trésin nedldanracterst t owar d
the nolding face may be performed for each resin
nol dhecantamprationhemay che rainoved by Hhe riepsaoé irsadiating the
is usually sprayed every tine several tinegs of the
eneEgy; RynoMErd dhemelding fagedhraughothegleagp dim s as to make the

ool e SRS dreclable v athe molingc och Bepriig the resin

R ARt rrihsihe 306 e i 2e<thg Fifbiastdtons, by resin

pré¥sHvd @8%%811%&5&”{'@ %BHtaﬁ{in%ﬁgnscg)eﬁl@x@fé €#m34nd BRveying
Bner gy ray irradiat; on Peection S radiates  t he

the ISIDHIAY VR 4 cBﬁ@ctt ANt WilE thd SntaERatidig.

ead 34 I1s noved into e resin nolding die, and the
mcro mst spray section 32 sprays the m st of the
rel ease agent when the cleaning head 34 is noved
(Spratyweg Mist/@f RelehsesAgehi)on, the energy ray irradiation
section 31 is not soiled by 24 the rel ease agent.
Fi g cos& efhedleaminghihe mokding dace hyvintadiatingothe emagpfray, e.g.,
the rel ease agent tick on an inner bottom face of
laser deany it fhe mpldmggfacege e&ﬁessewlyrfdwwdstr%e,daquqﬁly contacts

b S8 R PPaBL 50 ! Biee 80l e

il 3R g RS OB B o s
. . . d . i

LA oM HESRSPIRIILS e SIENEBIETEBRAR motdd

prodict FBEmae resiar @oldng rdaeomsstyo X reledaraontris spfayed toward
pressure, so that the nolded product can be easily

the moddingdace fhont the midrdimiyt Spiey. seBtiop 82f aff thie wipanimeg head 34.
resin nolding action with spraying the mst of the
r el dpraying e micummipe ofiithe gelease agpntjowad: thenmpiding face
towardfthe | ding face, the work n be nol.ded \ﬂth
mayh¢ RerfAETEATg 3 fesimbinoldingaictions | BE apiseg mist of the release

agent is usually sprayed every time several times of the resin molding actions
are performed. When the cleaning head 34 is moved into the resin molding die,
the micro mist of the release agent can be sprayed from the micro mist spray
section 32 toward the molding face. The micro mist spray section 32 is
provided to a front end of the cleaning head 34, the energy ray irradiation
section 31 irradiates the energy ray toward the molding face when the cleaning
head 34 is moved into the resin molding die, and the micro mist spray section
32 sprays the mist of the release agent when the cleaning head 34 is moved

outward. With this action, the energy ray irradiation section 31 is not soiled by
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hi ghly-reliable parts, e.g., autonobile parts, and

hi gh characteristic optical parts, e.g., LED, can be

easily resin-nolded. In the method wherein the resin

nol ding action is performed with spraying the m st of

the rel ease agent fromthe mcro mst spray section 32
tht eeRAsk 4ol ding face, the resin nolding action can

be suitably perforned, wthout losing releasability

of Fhw. oA dad 4B aHuwta shitef i Whech AB6PsN824 b€ thO¥Rase agent

descri bed cleaning action. Geen resin, which firmy
stiskiarkan imnerbotiom daceyof trecavitah2heFigaséCyandseid show a state,
. resin nolding. In the present enbodinent, the mcro
inpwhich dhe axorkexisi rssindmaldechanditiedraps 32ahef tieaghiasg agent are
heag 34, but the mcro mst spray section 32 may be )
pressed ARdextended, dygssinx pgssussy oy ithey Innscs battogifage ok thercavity

oSy 1hond o TR R B e
0" Sk b 368y RCHRPUAT g e R B i drops
THE, SRSt elendd deBnb Bl ity RHIGE b lflicd B reflh FBssure,
soRh&Sthe liﬁbfd%d?i‘gdﬁé’%aﬁl lﬁaéﬁspg rHIHSEid R B &Qﬁﬁhg qece.
F n y one cleanin

our press Its may be cl eane uni t.

NanBlyyperforfdhingaitiet sesif nidldidy @6Gon Akith! RipksyiAgdhd mist of the
plurality of the cleaning units may be optionally
releashagend frothehe priessmisti spsayrsaction 3B tovad the dwdldingafade, the
optional l'y conbined. The cleaning head 34 may be
W@:ﬁov:iadebet maldéd owithemesinf innludinigoagereleasel qgeht.- [Tdwgefore,
.hand) .as. well as a cleaning nmechani sm of the . .
hl%@ﬁv"@ﬁ?b@nﬁﬁ“?aeﬁg% aetamekilermantsnand ghc ghasaetesistic optical
t he brnir msang and the.suclﬁi n‘? means. In Fig. 7, a
Paffs ¢l €} Be casiby resin-g0ldedays the micro nist of
ther rele rd the nol.di f S. 0 .
appit b BB S ork B e PRI abRB Fsr berifined with
sppie M pRE o e RelleSt RS dhk AficTd JARY SPY sifion 32

towarditt mldiagdtaceNthearesiPAMIdinglactnaiBbe sutthbly pérformed,
connected to a driving nechanismfor reciprocally

wittooitdgsing treleasabilibyo dfj theamiol &Rbpaiuat, byl further adding therapove
face. The nozzl e head 33a has spray holes, which are

deperihrsceleqning action. Greerupysin, whish firmlysticks to hemoldiag face,
car} %’e easily used for resin molding.

In the present embodiment, the micro mist spray section 32 is attached to
the cleaning head 34, but the micro mist spray section 32 may be attached to a
separated conveying mechanism. Further, the micro mist spray section 32 may
be attached to the load hand 70 or the off-load hand 80, which constitutes the
feeding mechanism.

In the resin molding machine of the present embodiment, the cleaning
unit 30 is provided between the first press unit 10 and the second press unit 20.

Further, four press units and two cleaning units may be combined. Four press

units may be cleaned by one cleaning unit. Namely, a plurality of the press
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so that the rel ease agent can be sinmul taneously

sprayed toward the nolding faces of the upper die 11

and the lower die 12. In the mcro mst spray section

33, the main body part 33b is a spray can, and the

spray can is detachably attached to the supporting arm

Candl S h '

urhiCand AopUELRG G UROEMnFRuRf; F1819E brtlordfiyEREbRRY. The
pragdusito RRAH beYusd! A dthl € @nd Wt dhall§2gomBie dMYTHeNclefining

provided tto the nmain body part "33b and actuated by a
headi34ainlag trcproxided toea front 2al&faindunldaderchanl (oft-load hand) as

circuit for spraying the rel ease agent, which includes
well pisea ccledrdng ningcharagymbef ghewiotedntionalheesim zudldimg anachine,

33a instead of the actuator, e.g., solenoid. In this
whighdnclydes therlprush aneans mpidithe shekisgmagansspray ti ne,
parii ?,e ﬂi ameter of the m st ar}ghdensit of .the m st
canlh&igoht AINIER BStCHRRY SeFlioR nepigysBe dniskadpist of the

relS ARt (G UeolDBE Heedt oh e BPer dinLl Hog S laned i 12
' [ to th |di . d t
of 5P S PRYE RO sy e HBoh 5B gl boay par
h : . ' I :

33Puah e 2 hOfle MG RIHOVERNICE (ROt brd 260 8 S¥pporting

armO¥%¢, Whithlid. coiebfeld ©f a 8RS Inddh@nisth $6S FeciSRRAIIG 3oving
be controlled by adjusting a noving speed of the

thénedin bodst papBay mesll¢lon the. molbEn@ facet TR noZ4e thiedd 33a has
rel ease agent is increased by reducing the noving

spegyekolesf whivh areaespettiely Smeahe apper dre BB andthe dowendie 12,
of the rel ease agent is reduced by increasing the

sonihat e splease agenteedn bersiondtanepuslycpsaxadtoward theomedding
fahsqt 16p Mgpeadie o the BWas Ve dd so that the i St

P oI St S SGeiPn Pauthet A5 npdf b 730lif 8 e can.
st GG BB Dol 0 SRR 360 release

agéht &iibe CRAMESD By leR6harBM: MHe SPRScanB\Sprefinp tAE 2kledse agent
noving the mcro mst spray section 33 a plurality of

is stanted, aridhstoppté dgeactgatiig Wi abzriashdade3Ba, wliichlik yprovided to
sprayed onto the nolding face is absorbed into the |

thenmain bedlyepart 88b.andyadthatedadyi hisuitgblehantoatenong., solarteéd. An
rel ease agent is _not floated on the nolding face.

eleptide elrgpit fopispERYARE e Frlease agent, which includes a piezo element,

may be provided to the nozzle head 33a instead of the actuator, e.g., solenoid.

In this case, starting and stopping the spray, spray time, particle diameter of the
mist and density of the mist can be controlled by controlling the piezo element.

When the micro mist spray section 33 is moved into or come out from
the resin molding die, the nozzle head 33a is moved parallel to the molding
face and the release agent is sprayed form the nozzle head 33a. Therefore, the
release agent can be simultaneously fed to the molding faces of the upper die
11 and the lower die 12. Amount of feeding the release agent can be controlled

by adjusting a moving speed of the micro mist spray section 33. The amount of
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the former mst and the new m st is restrained, so
that the rel ease agent can be wuniformy fed onto the
nol ding face. By uniformy feeding the rel ease agent
onto the nolding face, the nol ded product can be
easily released fromthe resin nolding die. In case

i n-nol-di L, it [ .
thErelba AR lif 1iieBd EPredii e BIRAE SHEETDE ke [ifibro mist
spf SRR Nhe GIHGER MtheQRldagdlagbhuls fedb®d bliikBredding the

oi'l film Therefore, it is effective to thi nly and
mevinggpotd tHeeeof. TheasecdLasecaiygnthe atheunt afithe relehssagay, the

section 33 may spray the rel ease agent by using the
maednguspecdidfeibe midrb mstpess sectar 33iindowadedso tbamnthe mist

.fhe spray can. In this case, particle dianeter of the
piles sindagepwh enathsumoldingf fasei Fyrthewe the snist anpet be uniformly

.cantrol |l ed by coptrolling pressure of the conpressed
dis{riputeg,, rPtrﬁ@Fijan I gpse ehdrcreayng the ameyn off ﬁﬁ%yr ase agent,

nozzl es are headed.toward the cavity forped.in the .
the' QEERO TiSH SPRY SratiomAd Srecrocaly dmayed Withol rrdpeing the
m&%é!sgée(ﬁre headed toward a pot, a plunger and a cull
secPion. 'The rel ease agent is sprayed fromthe nozzles
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is absprbedsido ahe ,midre lislksasw. b37trgeapillaay phensnicavad so the
toward the nolding faces of the upper die and the
releasseagenti is. ndtuflodted ont the nuildingefazgeTherefgrd) dbingingybetween
by using ultrasonic vibration. By applying ultrasonic
the, fesmariist @pd she ngwi migfis rpsirainedsoethal tha release agent can be
tel eas agent. is fornmed into the mst. In the mcro
uniSERi e PAERthe Spo1dingotageo s unitennly, Brdhye Qi Felenee agent
| h-bl ow.ng .neans. B Vi n he m cro.mst_spr .
onfd g FA0 OBt Pr st S B RaSHDldroFR R the resin
] t . ca pr; :
mdlifle Qe IF A BTARSARIAinG M TEOPUENRE RS bl is not

exP&sivety Fedi M moMinghfack] 2t trafé dfheardeide fent causes an
feeding the mst can be controlled by controlTing the

opticalr brrnformeidblike i ann odlnfllrh h @' hetefold, oitd in gefiiective. tol ieinly and
i nvention may be enbodied in other specific forns

uniformbufeeddbpaekeasgyagedm t he spirit of essential
characteristics thereof. The present .

The micro mist spray section 33 may spray the release agent by using the
venture effect with compressed air, instead of using the spray can. In this case,
particle diameter of the mist and the amount of feeding the mist can be
controlled by controlling pressure of the compressed air. Further, in this case,
one or a plurality of nozzles are headed toward the cavity formed in the resin
molding die, and one of a plurality of other nozzles are headed toward a pot, a
plunger and a cull section. The release agent is sprayed from the nozzles
toward them. A nozzle block holding the nozzles is attached to a front end of
the load hand 70 or the off-load hand 80. By moving the nozzle block between

the upper die and the lower die with supplying the compressed air, the release
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enbodi nents are therefore to be considered in all
respects as illustrative and not restrictive, the
scope of the invention being indicated by the appended
clainms rather than by the foregoing description and
all changes which come wthin the nmeaning and range
I
2P PP SPRARY Bhardne W TR e’ O, SpBer U SRERR lower
digmchi ne having press units (10, 20) each having nol ds
(12, 22) for resin nolding a subject (5), and a
cl eBRuorther, uhe treled) agar may dersprgyal byludimyniteasenaf vibration.
each of the nolds, wherein the cleaning unit (30)

By epphiisg s1laasamie rghrationetor adiqutid mef theareleqsg1ggent dre release
radiates an energy line to the nold surface sp that .
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cafi BPER358d oty e hotlin ) o7 (BF HboBE'did 3pfidfic lower die.
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ina plurality of rows, the radi ation sources

coitrotleg byl donitiedlif € BieElita¥6nicOMBration #Hd Hegfbldwinganeans.
perpendicul ar to a scan shifting direction of the

eneThy- inveatioadingdyi g ¢abédied1in Ethef hepeceSe nfornisdiwighout

machine as set forth in claim1l1, wherein the cleaning
depaiting IEymcthepspiés off essentigl ¢hatactdristiesr dresieefs The present

energy-line radiating part_ (31) .to be perpend]cul ar,
emhodimients e therefpee (@ bg @ﬂSfchr% igjalloraspests s Wiystrative and

ool AR S BB bk e S B g
8 5,58 TGP I DL i come
wigfat Mddid® % range of equivalency of the claims are therefore

intended to be embraced therein.
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wherein the cleaning unit (30) conprises an
energy-line radiating part (31) which radi ates an
energy line to the nold surface so that contam nation
is easily stripped off of the nold surface, and the
contam nation is attached to nolding resin when the
subject (5) is resin nolded, so that a nol ded product
(5a) having the contam nd&tliAlMSatt ached thereto is
renmoved, and 29 the cleaning unit (30) conprises a
robot hand (36) which scan shifts the cleaning head

1. (34A resiviirhgldingemeadcting aving @resadinas i( NQ, mréachaib)nng molds
relative to the nmpold surface, and is nounte

sephratid!yfor fesin Baking? sw%ctp(ﬁés@%meenmem't (3] fory,

A T eRLRNGR rﬂbf&%dﬂﬁ%@'o@%a&%fﬂ%m%ﬁs units (10, 20)
each having nol 22) for resin molding a

Subj ect (/\6\)erelramﬁ @e@mleawhﬁgwhwmprwp gnognergy- kmﬂaqi@t@g
Ké )a\%/ﬁ cﬂfrggt?{:e@ a%fe er go thevmglrdesl,d?fatcg%

cIe g uni nergy-1ine rad
par t:oerQEh)namﬂndh easifi ﬁtuﬁﬁeoamffmeh@mdld s@rféae, bhe tl‘ml d
surface so that contamnatjon is easily stri d of f

of FPIaminaion s paghediogmplding resi Whe™ HS Sibis HBis resin
at t afeRe, 56 tAR 4 hdtddgsrbBuh 8l hdiBnd tY &iftarhiatib® attached

resin nolded, so that a nol ded product (5a) having
t hetheserodaiemeyesh aadthe leaning hitel3) cempeisrsva shiftinedunit

th L d
oy PP el o A 55, B0 Sl gl
supplryaand di scharge unit for supplying and

di schargi,ng work .to ch of the S units
o S P ey e R aykehe i S i plbrat oS ey
eachndnaving nolds (12, 22) for resin nolding a

subject (5), and a cleaning unit (30) for <cleaning a
mol d sur thc@digtiop seHrass aligeedipl ths resiestive Fowsare arranged to

ggftﬁé‘ g%eH chlaﬁ%(g))a Q%Hffﬁﬁédﬁ&t%ﬁecfoKe ehQr%[yrlﬁ@'rQ{igﬂHg

diat es ar ener ine to
surpartd3tlo that contamination is easily stripped off
of the nold surface, and the contamnation is
attached to nol ding resin when the subject (5) is
2. r esiTRe resin molding machine as set forth in claim 1, wherein the cleaning

unit (30) comprises a rotary unit which rotates the energy-line radiating
part (31) to be perpendicular or parallel to the scan shifting direction of the

energy-line radiating part (31).

3. A resin molding machine having press units (10, 20) each having molds
(12, 22) for resin molding a subject (5}, and a cleaning unit (30) for
cleaning a mold surface of each of the molds,

wherein the cleaning unit {30} comprises an energy-line radiating
part (31) which radiates an energy line to the mold surface so that
contamination is easily stripped off of the mold surface, and the
contamination is attached to molding resin when the subject (b) is resin
molded, so that a molded product (5a) having the contamination attached

thereto is removed, and
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nol ded, so that a nol ded product (5a) having the
contam nation attached thereto is renoved, the
energy-line radiating part (31) conprises nmeans which
radiates an energy line onto the nold surface in a
shape of a spot while shifting on the nold surface in
a shape of a line, and a spot radiating r e overl aps
with an #eelggning weit {30l eampripes Aot mmﬂw@ﬁgrwfach scan shlfts
sca r

e ﬂgargtq& égg&n Eéhr}gh Sﬁlgrt[hg gqyﬂ%%%a%%ﬁH? ﬁg}t (%tﬂ) relative to
I | nehd sofdaslirédcedabid ist rh%n@ﬂétilsl@ﬁarﬁﬂélﬂl fro80esuair bfahe dwsstlts
scangiqgﬂoperations, thus performng a resin nolding
ope 6. The resin nolding machine as set forth
in claim5, wherein, as neans for shifting the energy
line on the nold surface in a shape of a line,
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di rect’i'on perpendlc a reciprocating direction
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(92)pait Q3 eivhRbtrabidees ANEFYy lihé1€o fﬂeombtdr@rmale%o that
surface, and a light guide I s provided to guide an

eneF@')‘/tam"Pﬂi'OPr'ﬁﬁ\aﬂfY %ﬁew{mfméhemqﬂ P‘Wéa%?@@f‘ééh? o the
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avi ng S

units (10, eac resin

mol diatdpda sgubqatea:tnoq&)d pradacta5el Ieanmg]gmmrttar(nﬁe)‘.loﬁ @ttached
cleggun nnld(furface of each of the nolds, wherein
the "8i'€ Hfﬁ%ﬁﬁVﬁ gO) conpri ses an energy- i ne

radi ati nghe pldsding 3Ak (30) islméadedtesn aff ILBEHGHd (B8DortDload
the nol d surface so that contamnation is easily

st r PBPRY Brwhieh is PrOVIRSHPspYRRYE ang Aipchige unit for supplying
CONLRAUNBhARIhd Wofl {AERbliRe BRSS! [MAs1(#6] Dophen the

subject (5) IS resin nolded, so that a nol ded product
(5a) having the contam nation attached thereto is

T erTRVr%Qm rﬂglgm €A ﬁé"ﬂé gg %pels:s &%0)(180%{ eac‘?‘nsna%mg molds

rel ease- gen
(1 2, 22) for resin moldlng a subject (5), and a cleaning unit (30) for

cleaning a mold surface of each of the molds,

wherein the cleaning unit {(30) comprises an energy-line radiating
part (31) which radiates an energy line to the mold surface so that
contamination is easily stripped off of the mold surface, and the
contamination is attached to molding resin when the subject (5) is resin
molded, so that a molded product (ba) having the contamination attached
thereto is removed,

the energy-line radiating part (31) comprises means which radiates
an energy line onto the mold surface in a shape of a spot while shifting on
the mold surface in a shape of a line, and

a spot radiating range overlaps with an energy line radiating range
whenever a scanning operation is performed once, thus pitch shifting a

scanning start position, and the energy line is radiated to the entire mold
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(33) to supply a nold rel ease agent to the nold
surface while spraying the nold rel ease agent in a
formof a mst. 8 The resin nolding nachi ne as set
forth in claim7, wherein the nold- rel ease-agent
supply unit (33) conprises a control unit to control a
nmovi ng speed of a spray part which sprays a nold
r el erdacedyeNtscaming oparabiens, dhus periesning@ eeindneldingase
agepﬁeéﬁoéprayed. 31 9. A resin nolding nmethod of
performng a resin nolding operation while «cleaning a
nmol d surface of each of nolds (12, 22) provided in
press units 10, 20) using.a cleaning unit (30), the
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- bostiretR T 8eR e inrhevind At A tpAfY. 2] G Hayfhagmolds
pl upige r22p FeviedRUMBRIHg AL sk 6t (SHrdcrﬂlC@cleéna\?\g'ﬁh&_(Béﬁfd?

nmol di ng nmethod as set forth in claim9, erein the
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a shape of a ms en su rel ease
agepart (30 whiehmadidtes amf ereegy bmdtd the realdpuyfageaisd tH33)
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to the nmold surface. ) L
molded, so that a molded product (5a) having the contamination attached
thereto is removed, and
the cleaning unit (30) comprises a mold-release-agent supply unit
(33) to supply a mold release agent to the mold surface while spraying the

mold release agent in a form of a mist.

The resin molding machine as set forth in claim 7, wherein the mold-
release-agent supply unit (33) comprises a control unit to control a moving
speed of a spray part which sprays a mold release agent and a number of

times the mold release agent is sprayed.
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10.

11.

12.

A resin molding method of performing a resin molding operation while
cleaning a mold surface of each of molds (12, 22) provided in press units
(10, 20) using a cleaning unit (30), the method comprising:

radiating an energy line to the mold surface using an energy-line
radiating part (31) provided in the cleaning unit (30) at an interval of a
single shot or a plurality of shots so that contamination is easily stripped
off of the mold surface at a time of resin molding, and

attaching the contamination to a molding resin when a subject is

resin molded, and removing both the contaminants and a molded product.

The resin molding method as set forth in claim 9, wherein a plurality of
energy-line radiation sources having different wavelengths and of different

kinds is used as the energy-line radiating part (31).

The resin molding method as set forth in claim 9, wherein, when the
energy line is radiated to the mold surface by the energy-line radiating part
(31), the energy line is radiated according to a position of an air vent, a cull

part, a pot, or a plunger provided on the mold surface.

The resin molding method as set forth in claim 9, wherein the cleaning unit
(30) comprises a mold-release-agent supply unit (33) which sprays a mold
release agent in a shape of a mist when supplying the mold release agent
to the mold surface, and

the supply unit (33) is scan shifted several times relative to the
mold surface when the mold release agent is supplied to the mold surface,

thus supplying the mold release agent to the mold surface.
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