RESIN MOLDING MACHINE AND METHOD OF RESIN MOLDING
BACKGROUND OF THE INVENTION The present invention relates to a
resin molding machine and a method of resin molding, in each of which a
molded product can be easily released from a resin molding die even if
resin which can firrgrlé stick to the resin moldinlg}éi:;e is used,
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the environment, has been used in resin molding machines. The green
resin includes an organic phosphorous fire retardant, a hydrated fire
retardant or no fire retardant. In_comparison with conventional resin, the
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agent is applied to a molding face of a resin molding die. To remove
comparasinanits ronventoidihgdsise dha restarmutdingeia, firmly stick to a
molding face of a resin molding die. Therefore, it is difficult to release a
product, which has been molded with the green resin, from the resin molding
die. Further, the resin molding die is easily contaminated.

Conventionally, a release agent is mixed with resin so as to easily release
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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the molding face is brushed every time a molding action is performed or
an energy ray, e.g., ultraviolet ray, laser beam, is irradiated to the molding
face for ashing and removing contaminations. Note that, a method of
removing contaminations from a molding face by irradiating an excimer

laser iﬁidisclosed in Japanese Patent Gazette No. 2003-145548, Sticking
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hoRs9haledtheAieRiesESIEBIRREGHARE BY BNV t0 provide a resin molding
machine and a method of resin molding, each of which is capable of
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the molding face must be cleaned by the energy ray every time several hundred
molding actions are performed, so a manufacturing line must be stopped for the
cleaning action. Further, the cleaning action is troublesome. In case of cleaning
the molding face by irradiating the excimer laser, the manufacturing line need
not be 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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molding die even if highly adhesive resin, e.g., green resin, which firmly
sticks to the resin molding die, is used. To achieve the object, the present
invention has following structures. Namely, the resin molding machine of
the present invention comprises: a press unit including a resin molding
die; and. a cleanjng unit for cleaning a molding face of the resin molding
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when the molded product is ejected or released from the resin molding die.
Therefore, no contaminations are left on the molding face. In case of using
highly adhesive resin, e.g., green resin, which firmly sticks to the resin molding
die, contaminating the resin molding die (with resin) 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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3 contamination onto the molded product. In the resin molding machine,
the cleaning unit may have a swinging mechanism, which swings the
energy ray irradiation section in a direction perpendicular to or parallel to
the moving direction of the energy ray irradiation section. By the swinging
mechanism, the energy ray can uniformly irradiate the molding face. In

Coméf?égﬂ’ilﬁﬁbﬂm‘@ ﬁ‘iﬁ%\@ﬁ%@?%@%ing unit may have a robot hand,
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irradsanendeddingldiw e an action for cleaning a molding face of a resin
molding die with a cleaning unit is synchronized with a resin molding
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Further, the method of resin molding, in which an action for cleaning a
molding face of a resin molding die with a cleaning unit is synchronized with a
resin molding action, is characterized in,

that an energy ray is irradiated toward the molding face from an energy
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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may be selected on the basis of the wave length. 4 In the method, the
energy ray may be irradiated to the molding face on the basis of a
position of an air vent, a cull section, a pot or a plunger, which is provided
in the molding face. BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the present invention will now be described by wa
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present invention; Fig. 2 Is a plan view of a c eaning unit; Fi 3D are
prmldlaﬂlaﬂmhevtﬁmﬁlﬁ{g)m a resin molding action with irradiating an

energy ray toward a resin molding die; Fig. 4 is an explanation view

showing an arrangement of semiconductor laser sources; Fig. 5 is an

B ﬁaﬂ Q“Mﬁiﬁ?ﬁ%igﬁ%t% ﬁﬁﬂqg}@r removing contaminations
% face; Figs. 6A-6D are
expiaditinians shendngeseihaivesiiomadingaetive dyibritrayinoway of
mist of a release agent toward the resin molding die; and Fig. 7 is an
exmhﬁa@m wishreferenpaye theiasdomnanying dravingseinanush:agent.
AILED DE CRIPTIO OF T E EMB D MllieNSTS Pr 1e rer(:Ii1 c the
§imeﬁts Brie lﬁr‘gs%n |nvent|on M8 e deslhed (fletléle(t)lq
prégég[qﬁ%ﬁg(t,he accompanying drawings. (Resin Molding Machine) Fig. |
is a plan view of an embodiment of a resin molding machine of the
predagt &w&nt;danmgw&fmmlﬂ@mﬁggmmne has a first press unit 10, a

secand press unit 20, an d a cleanin 30, which is. I’OVI d between
the %}ggs -are exp lanation views s owing a resi ing action with

irradiating an energy ray toward a resin molding die;

Fig. 4 is an explanation view showing an arrangement of semiconductor
laser sources;

Fig. 5 is an explanation view showing another method for removing
contaminations 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
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10 and 20. A work loader 40 is provided on a side of the first press unit 10;
a work off-loader 50 is provided on a side of the second press unit 20.
The work loader 40, the first press unit 10, the cleaning unit 30, the
second press unit 20 and the work off-loader 50 are linearly arranged in
this order. Structures of the first press unit 10 and the second press unit

102ndrdGné ¥ leadesitibisreroradesnorrisi pfedie first aeseipnit 10; a
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upper die and a lower die for clamping a work, and a‘driving mechanism,
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downward. In Fig. 1, cavities 12a and 22a are respectively formed in the
anghiherwrek pifzleader Sthargdimeasloaseangedoi iy sepdss unit 10 and

the ond press unit~2Q are acco dated,in the work loader 40;
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molded products 5a, is arranged along the press units, etc.. The feeding
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along a guide rail 60. In Fig. 1, the load hand 70 is stopped at a load-stop

respostively farmedcin the lowvkisdieselPtantd@Arst press unit 10, and a
| -St ition 2, at which th k 5is fed tq th d it .
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press unit 10, and an off-load-stop position 2, at which the molded
acgootnodstedidishhavgekl dffrbodesS€bnd press unit 20. The resin molding
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mechanism has a load hand 70, which transfers the works 5 from the work
loader 40 to the press units 10 and 20, and an off-load hand 80, which transfers
the molded products 5a from the press units 10 and 20 to the work off-loader
50. The load hand 70 and the off-load hand 80 are moved along a guide rail 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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6 30 has: an energy ray irradiation section 31; a cleaning head 34
including a micro mist spray section 32, which acts as a release agent
feeding section and sprays mist of a release agent; and a robot hand 36,
which turns, extends and retracts the cleaning head 34. The energy ray
irradiation section 31 jrradiates an energy ray toward a moldir%face of .
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instead of the semiconductor laser means. These days, high power
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employed to lower the adhesive force the molding face and the
candetdoweatidns. In Fig. 2, a plurality of semiconductor laser sources are

T S e 3. S A e S R T e o
bhENSERi FN R EiR1IR8e I, a red semiconductor laser diode, an infrared
semiconductor laser diode, YAG laser or CO;, laser, may be used as an energy
ray source of the energy ray irradiation section 31. Note that, the YAG laser
and the CO, laser may be introduced by an optical fiber and/or a mirror.
Further, an LED, e.g., ultraviolet emitting diode, infrared emitting diode, may
be used instead of the semiconductor 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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31, the entire surface of the molding face can be cleaned. 7 The robot
hand 36 turns the cleaning head 34 to alternately face the first press unit
10 and the second press unit 20 and extends an arm to object positions
so as to make the cleaning head 34 enter the press units 10 and 20 and
clean the resin molding dies. Note that, a laser source (laser means) may

be atbFeRrhARbLAOSHEN e mREeheAd eteoldemmatel dace e rst
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a 1e. urther, t S

en out from the resin molding e micro mist spray sectio
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as to make the micro mist spray section 32 enter the resin molding die
clegnriberesiicrindding Wisik 5 and feed the release agent to the resin
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average particle diameter is 20 m, toward the molding face. In a
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mist is great, so the mist is deposited on the molding face and formed into

enwthearesifiquidlding e igropishonitochadting tetensylaJeandhfeetb shatockease
ackagée section oiéhe ork, reliability of the molded product will be

AR, L9 48 FESLR O, e described problem, in the present
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and a minute amount of "the mist is sprayed so as to sprinkle the
theomeltager agentsewhinlt drashderoldiogviastonpldyeusgytactideaiy molded
the particle diamgter of the release agent mchmentum of the

reducin ( .
pr?)gcﬂﬁtﬁegff}ﬂh% migll(f%a s fBF Y ifé‘é%itv pifoaverage particle

diameter is 20 pm, toward the molding face.

In a conventional resin molding method, the release agent is sprayed
toward a molding face by a sprayer. Average particle diameter of the sprayed
mist of the conventional method is 0.3 mm, a spray range thereof is about 1 m,
and directivity thereof is high. Further, an amount of spraying the 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 20um, 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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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 8 without reference to the micro holes and the micro projections
formed in the molding face. To form the micro mist of the release agent, a
.specialized nozzle is attached to a spraying part of a conventional spray
withpubealerrigade dBerPisHy hplehansdhs dpirroiREPIfcHLARIBEG 1. the
m Jnetic solenoid, air cylinder. (Method of Resin Molding) The
method of resin molding performed in the resin molding machine of the
presentformb atienemicnol| indsexpfathedrdtissly, dpentork Spisciakesduidrate is
the work loader 40 and set in the first press unit 10 by the load hand 70
attacheh i 3SRIBEIPSRABHOL)2 IFPIERHON3 SIS Bh kD Ofil s Heas ssagent, and
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cylindet0 by the load hand 70 (at the load-stop position 2). In the second
press unit 20, the work 5 is clamped by the resin molding die and
resin-molded therein. When the work 5 is resin-molded in the first press

it 1 the tesin,.malding die is opened, the off-load hand 80 takes
(l\/l[L%]rt‘flO(P Otp%%lﬁ(}

e molde er)%g uc om the first press unit 10 (at the off- load-stop

positiRe MetshtoF resilet AMRAY G ePimaacRMMOARROHbIAtY M4 chine of

off-loader 50. Next, the first press unit 10 is cleaned. The cleaning action

theppraeatambadiinetiavidsberaspligeadle is opened. The robot hand 36 of

e ARl O A TP B ST CHILGE S thch Ty (he
fir§yresyaidithOBeI RO IRRE hih B9 01t theavihn ks pivitnsa ).t the first
lower die 12 of the first press
press unit 10, the work 5 is clamped by the resin molding die and resin-molded
therein.

Next, another work 5 is taken out from the work loader 40 and set in the
second press unit 20 by the load hand 70 (at the load-stop position 2). In the
second press unit 20, the work 5 is clamped by the resin molding die and
resin-molded therein.

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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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 9 irradiated toward the molding face of the lower die 12. In the
present embodiment, the semiconductor laser means are arrayed as the
energy ray sources, and the cleaning head 34 two-dimensionally scans
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molding face when the molding face is cleaned by irradiating the laser

meydneihvHeRnine deadinig hdagralore.rabJeasisHinienireigats nalBecan be
irréf&@g&&‘s Ul %%%%%hﬁir}ﬁ(g é}ﬂ%ﬂ%ﬁﬂ a&*}lgacti%%ﬂg”;ﬂé!tf&ﬁ‘? on the
molding face, the cleaning hea is reciprocally moved a plurality of

times witvifigdipiéed (o€ idgeichediit Resdrdihddoadpadethomigre bists of
spray section 32 sprays micro mist of the_release agent toward the
degnefipigFatamirdior clesitimyniamisation: eiibesmnaldipsnfasenwhen the
er die and the lower die. To high-densely distributg the release agent,
R Al B R SRR S L R e

34lqwersied Ripselideal d0ies fanprbayinNtieIRieassdadantast cang tht resin
cavities are formed in the upper die and the lower die of the first press

contaiminasinnsefimelyntstick agonthetiohadding Butp, dibs, teamiaggyord 34 is

reERERINoly BAStIada BN s SR SN0l EPST B eRbimBeems

AdBAind tBYEBaY i thE G6anRY §5ad 3EdRthINS SRS PANE@E MG of the

upper die and the lower die, the laser beams can irradiate the molding

releasesagienictbwiardigbe Aftelding fhatingviteni el ickeanioig e ado kingnters, the

X e e T

rel MK 2RI NQAIAIRG. i S URed SRRy Sp e BREMRLH AN EUPpédShie and
beam, s irradiated so as to

the lower die a plurality of times for spraying the release agent.

In case that cavities are formed in the upper die and the lower die of the
first press unit 10 and resin contaminations stick on the both dies, the energy
ray irradiation sections 31, e.g., arrayed semiconductor laser means, may be
respectively provided on an upper face and a lower face of the cleaning 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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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
10 with irradiating the energy ray toward the molding face. In Figs. 3A and
3B, the energgeray irradiation section 31 irradiates the energy ray toward

withdrradiatipgdhe spasgyoirigwars thegolding dagerds ligsaddeand 3B,

th%ﬁﬁ‘éﬁ -die 11 edqwer di fQy. resi ding; in Fig.

egD,t §9mg%gelgp%rcl) &#Sg%igﬂré eaégeﬁ%urﬁaﬁ% I%f{/éerﬁglce 2.}22 s&ﬁagv%/%dlnthe

mdldiag3fandBhethoveediy ), inaHigi@Bsabiéowdkis valachieddeetween
the molding face, so that the laser beams are irradiated toward a resin

the-gppgh figtibh adshrbomer disck Difomeesipmalfiags ipfigelPadhaigplded

taminat S heated a osed, so that it can be easil
P rgp%ﬁeﬁ%%}ﬁg%efﬁ@gs@@&hglﬁ?)?ﬁ%?ir%csig?molded (see Fig. 3C), and tr?/e
conggenishaiion M iBigsegatad BB rabie Enérignlbaythieraanidonnséiion i1 is
released from the molding face together with molded resin 6a (see Fig.
moypyl teasaen thyy metdingi méwgmdb@iaﬁ@rm@@@maémb@mm tpward a
contamination.A is,made easily peelable by irradiating the Jaser beams ..
re LD RO oL i L AT UG ey e 1 fhdecion.
the @otAmIAish tAsi S ARtABI NAIPA siRPobeddiss hRASOMAB ARG Peelable.

molding die together with the molded product 5a. In the method of the
In thisstatentho averknd, toresimimnided (seedagdidChangelithewotitemanation A

SRR R B S SR o
mdlGRRINgaERe mgtléimfapﬂhsmﬁieaeﬁﬁﬁﬂn%acqg&mm tiogpPNtRARSely, by

molding face of the resin molding die can be prevented. In the resin
emploiging thaahietbed vitheqrascrhdmbidinenhdhdeamitgmiratipBAds made

ol RSt Pl RO el ompOlIO LR BoRnD
comfdimtnation A is integrated with the resin 6, so that the contamination A can
be discharged from the resin molding die together with the molded product 5a.

In the method of the present embodiment, contaminations can be
discharged from the resin molding die together with the molded product 5a
every time the molding action is performed. Therefore, the resin molding
action is performed with cleaning the molding face, 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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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 11 to clean the molding face of the second press unit 20 as well.

to glapr the ReldirgBesritheeeondipr st I 2 #e¥RYt press unit 10
d f | | )
an Ifbt?ﬁgeggaaglﬁrsﬁ?o%ﬂ&&ﬁrﬂﬁ W&%?%E@H%@Sﬁtﬁg‘ﬁfgfdﬁr%l%qﬂnt 10

360 ning unit 30 Is synchronous rned with the mo

andatiensccohérpiose, ihit M8takealtemibtkdyapdroersedotherestsourtibid® 36 of
can be cleaned by one cleaning unit 30. Note that, a plurality of the

theicheaningnitnto Athyihesyaehernresprovaed wile thesdnpldingnactions.
| i i f - - di )
Thgl%??'r%gtﬁgtﬁ&%%%ﬁ.}ﬁﬁr Rimed &Veeéxct%{grﬂ | BRELT 30 SN ACHOMEA by

rality of resin molding actions are ‘per e cleaning

onbeddagdngieani BHe. Mdnthiace. pllastithesMmifa\dhgindng aaatdSd witth be
may be irradiated so as to irradiate the entire molding face by performing
respretiieelyiByadded preberpreasiidts (N times). A 1/N area of the molding

faceis sueator soannsd by onecclsaning agian. and ihe laser A foldin
gra uaﬁlys |ﬁe(§ S50 fR8%ntirePRoR ing face can ecleanedﬁ%y g

actiSH OMAipQuihBty eAGPAiNaNdiReD id ke arfeihed. of irradiating the
entire molding face at one time, the cleaning action of the present

emBdienctheicisertingbdad B 4iclgans the ameddinghBrnsoliligenbeaindaving

repeating, the partial irradiation of the laser bea .,%o at 0\{erheatilr&gll thef
a RESH IRGM IR ma B BASAtd AR AR ATAS RIS IhE, Shtte oldihg Tace
by%%%ﬁ%ﬁﬁﬂﬂ@&é%ﬁﬁ%’h&%@ RediGiBeasasalntdsRNgd, /R Girea of the

cleaning with brush, so Towering of manufacturing efficiency can be )
mqldiugrfact {Eswrpt Rugdanntidiby Suctleatin@ kettomsadidiibe)laser beam is

o L S SR SRR ot Sp g
the cleaning action N times. Unlike a method of irradiating the entire molding
face at one time, the cleaning action of the present embodiment is performed
by dividing the area of the molding face and repeating the partial irradiation of
the laser beam, so that overheating the resin molding die can be prevented.
Further, the laser irradiation can be completed while the resin molding die is
mechanically cleaned, e.g., cleaning with brush, so lowering of 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
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semiconductor laser means are arranged in the energy ray irradiation
section 3 1. Three kinds of semiconductor laser means 3la, 3lb 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 the longitudinal direction of the line. In Fig. 4,

thenlongjidinpdeineshencedr thesdintebivdite thuthsipdiarmd senpirerductor
lasEPGilgRN UG 'ﬁfﬁg%ﬁéﬁmﬂgﬁdl V??&Q'ﬁeelt}?ﬁ a@%%g%&;qai? Y 320828 a

sSweep or scan ng face. Ig. 4, the semic or laser

direetins S8 By aindaddomase mspectively bisadly the angklinp face. In Fig. 4,
direction perpendicular to the moving direction of the cleaning head 34,
the, senneRiHctRR dassicanerRiod ke ksl a?d enatganyspseiively alinearly

i :SQqthat.the entire maldi ce can be near-uniformly irradiated by .
ar O e IO, AR ATl S ST T Reine
hedd 342aadtiiecnadiditshiakenidon ehdtdenaEbraavias e famatBNehidted in a

laser means in the adjacent lines may be optionally designed so as to

zigragonAyhattatentiecmmldiggdese waarbmhacseamifgmabdisadisied the the
molding face, In the pres e dim the semiconductor laser ans
se B Lo AT L2l AN AL8 MG (G SLER MR scans

th&'nits ifsadiate the laser beams toward the molding face by the laser
means when the cleaning head 34 scans the molding face. Therefore, in
casd b¢ ahtfyitength betwesndihstselaseonduainr dassmonenits Higthe, adjacent

._heading of the.cleaning head 34 may be slightly sk ith 1
i AR AR RS o e AR AP PR, g g e

whth thheeiengarAAS ferdni Reans i SnRldNg fasR: SR &nPeidBodiment,

parallelize (overlap) the scanning direction of the cleaning head 34 and
thersenuicogingtatidastio etk iseoricdmieiaier Hiedadtls regpeahio those in
manner, thjlilaser beams can inif rmly irradiate, the moldgég fa(S:etAgv g?cfethe

thepadipeenh digs (59 A% dRrdht 413dintsq e A86m
mdTARRARHSE LY ETAS SRR OH RUNEHBL RS SRS YRS H'adAli9Re molding

section 31

face. Therefore, in case of arraying the semiconductor laser means as shown in
Fig. 2, a heading of the cleaning head 34 may be slightly skewed with respect
to the direction perpendicular to the scanning direction of the cleaning head 34,
when the cleaning head 34 scans the molding face, so as not to parallelize
(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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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 13 have different
hayg défferehvvntcaathyyn dhareagrmorpydembiationieehiengd 1 rahe energy
raﬂﬁﬁéﬁ%}'gn‘f‘fg”%J8A%°P&ar%'ﬁ‘€atr'§f‘nsa 1598 r@%@ff'ﬁ‘m '(E‘r?tt'onﬁ?a%f#ﬁ'é Osﬂ&hﬁ n the
molding face. Namely, the contaminations can be effectively peeled off or

mdldiglg casity peatadle. fey evarpienatione diasdebef@iainerngrigidaeoft or

resin contaminations stuck on the molding face and are converted into
magergasileieselpbleHiom srammplscdndtasdt aspinheamstarerorcdie the resin
olding.face are burned,and the.contaminations are peeled off..
cof RaRPRS, SRt I SRR TR o R into thermal
enEFYASNINAUORRDRINGK PACH)SsE RN B 184Ei cAifhAIdIZh MhRCHGIEREORIYE are
matters, so that binding force between the mold resin for molding a work
bumeditandeghe coprdannnationss anerpasted] THéErdibteavidetoasemnibadniss are

S T SR TSR PR o

anﬁ%%mz%]o%%ﬁvlaw%ﬁg\éﬂf&ﬂgﬁeﬁ 156 AR RIS BERRAS he mold

aving different wave leéngths, all of the semiconductor laser means may
resimathatmulditeser wodman dtbelectad contnimanations: insecrcrsads hheirdore,
a specific wayve lengths may irradiate the laser beams. Further, gne kind

the, CRIARREARS SR ARtsSTMes sy, the dneld resias AR cafisRenksmoved
togbfheleaninaiead Rrefi sttt dlumelingdie. and another kind of the

semiconductor laser means may Irradiate the laser beams when the
cledmirgswethhBtheoenespyutdyonraddéatasinsewiding tibaNatpltivalitn dfkinds
above description, the semiconductor laser means are provided to the

of dher§oTPGINIPELaD Jasee iBiFans havingndiftessnlionaye rngths Ahef the
serieEnhifiRned 1236 OWUIARYIORL VAR AR PRI PIGYED B3WRY 23thSelected

semiconductor laser means having a specific wave lengths may irradiate the
laser beams. Further, one kind of the semiconductor laser means may irradiate
the laser beams when the cleaning head 34 enters the resin molding die, and
another kind of the semiconductor laser means may irradiate the laser beams
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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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 14 ultraviolet
laser means, which were arranged in parallel and in each of which was

ultzBrit R eR MEAMtaBich yseienierng b BsRaraleb ek dharshvrkmdich
' 00 qi [dthi 17 Inea e viple M-
B e S S B RV R HTRE wiaih of
the86&in m2eding , dieevédtapEilaiachy) peakagd, thbagdersideléiakder means
mm x 14.5 mm. The energy ray irradiation section irradiated the molding

(YRS RPUPSRINES dOSIINE Adaneidhipachdins sveine perror#rany280
unf e %A%Eﬁ%tﬂlﬁﬂ‘%@%é%%e v"ﬁﬁés‘é‘ %%‘%‘é'){g‘é? SECGin e m

contamination less grew e“moldingface. Further; no contaértﬁ?ng]tloh

wasTthenetesied eayo rradifaisnotéc e kagrilatsidldrRd misidies) . fadeth®is 50
the energy ray irradiation section irradiated the molding face for 50

secondmenery e neginoldining hens Nonepserordcand sonteaeinagon of

300 molding actions, and contamination.of the molding face was visuall
the molding Bck whlwishally oRseeved,, The Sontamumsif, 1655 eréw dn the

mdlaMgNTRatiomiMdRrrabsimeshanidis s uiaC ahiTerRar ke AGHREEYof a
to the experiment, the cleaning function of the ultraviolet semiconductor

patkogettarosmdedrpandnetions was verified. These days, wave lengths of
ultraviolet lager means are shortened, and.output poweys thereof are
imol SV SR Y Y JBRARian e tioR radiaied dns moldig sy for
50faggonas k& e e RieaneidinCast L FaRE IR IRtIOES itil reaching
semiconductor’laser means in the energy ray irradiation section, all of the
300nawhdiyghacaensituand soolanviniiosenficthedummddiage faneawssoviswally
lines 8f gltraviolet semiconductor laser .
observed. Some resin contaminations were observed, but no contamination was
transferred onto a surface of the package.

According to the experiment, the cleaning function of the ultraviolet
semiconductor laser to resin contaminations was verified. These days, wave
lengths of ultraviolet laser means are shortened, and output powers thereof are
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

15



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
seRibigBIPUlcRABETS INdiaEevaveleaatesdefabsalnyeatmennd gambe easily
ch%?g% qy ray irradiation 15 section, output powers and/or wave lengths of

aser means can be easily changed. (Energy Ray Irradiation Section
for Line Irradiation) Fig. 5 shows another method of removing resin
contaminations, in which a laser beam is linearly irradiated. In the present

(Eeeﬁgbdmelﬁrad@tmS%@Qﬁsfmldmﬁgaﬂeara@@) beam includes: a slider
ing.r é)rocallg oved . llel with the molding face etween a h
e B o S e TR ad S e T S E e R g oD, ppic
a RRsHigbawhigh lid@&ﬁ&efi@h'&kﬁéd)f the &ﬁ%‘%&‘@%ﬂ%ﬁh%o@%&lmoéﬂéglaser
member 92 being provided in the slider 90 and capable of moving in a

megingdtirad paipgnbiclasenrbeamovielpdéssotislddrt @ mwlmwgemoved

in RSBl OB BV ABTIEF o8 ARG S ed

in tReerasia arall r&IeF%axglmeJ&eﬁo JAS6H URihistsedRa e (Reside of

unit (laser meansj. The laser beam emitted from the laser unit is reflected
theogesinssualdag) |dne; 8¢ \whivhvis fixed ttbarsiPeheangoptoei didan b sslater 90

introduc thelaserbe to the first mirror 94. The slider 90 js
ané IO RS DA 8%89&?%%@%??&}%@%%@%%%9%“

shg&VW “l“ﬁ&hésrle‘ﬁ%‘eﬁx{“%i&mﬁmng%i?oﬁf@%ﬂé{mrh%%]'s%‘iﬁedé’ to the

7, which Is rotated by’a motor 96, and engaged with a slide guide for
slideo¥figvia théidireativor & peodicldd it cotheemuomiing micathiem9d, tireadligtes the
90, An axial line of the ball screw 97 is arraxg%ggrpendlcular to the

mq|ipin fachas Aot BRAJEPLBARR MY Brey is usphakiBe laser
unf'4E YlAAs). The laser beam emitted from the laser unit is reflected by a

second mirror 95, which is fixed to a side part of the slider 90 so as to
introduce the laser beam to the first mirror 94.

The slider 90 is supported by a guide rail and moved to and away from
the press unit by a driving mechanism. A moving member 92 is screwed with a
ball screw 97, which is rotated by a motor 96, and engaged with a slide guide
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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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 bé the second mirror 95

melinthéartst IMithe e senbSTRPRAHMSRS.tHee MHBIHhis fdewem Ras to move
th@ﬁésmgeég@é%ﬁ%'ﬁ”}eéb}ﬁﬁ%h@%%@%@ﬂsﬁ Ofandiadmicine rkho‘idﬂ?ﬁ" fie with

adiatc.
membe € pall screw and irradiate the mo ing face wi

thddaeebbaamnhie e sIiRIP OB I avercdaRbh /RO SR GhiP HoethePBetion

9 ?I The moving member 92 can be moved within a shown range R. The

HOimO iR mentzers A eaacb o mpiee thavithin fasbovwixrangg R tidhe, mewing

laser m is emijtted, the Jaser source, ular time intervals ]
oo i NI e uan SUESEons, 15 fRgyheam s
emAERY He theOSLEQBIREOUS FE3aPHMBRTHANDAIMNQUINESRRAMS Y38 of the

slider 90 and the moving member 92, the moving member can be linearly

lasgrobedmnarehpartiosk pf overlappedeand moigxhgdeagathehshown Rientinuous
hep th | b irradi |dj , the | heam i

traglu Y, SO BN ARG, MHEFC b Do SHOET S0aFA e i ER8G qgomber

92g%é%@%mg%é%gp&i@%éaﬁﬁeé?&%%ﬁt AaPQlHABR B PR dasHeam

eam is large, energy density of the center of the spot beam is different
is figmagemdoisashowarimphigtifereof. Therefore, the track of the laser beam

is shjfted eyery time the scanning action is performed so as to gverlap the .
bea?%{ %é%&nﬂﬁ%ﬁmaﬁemm@%% aﬁﬁfm9lnea§g€g the L beam is
suidBi i fREEdTH SRR dBASE &F el et aswele fPak réot to

diameter of 20 mm, the Stanningtrack of the laser beam may be shifte
damlagetthe moldmgéadesdancasg trttansiiyt dsametiee ofithiséakepbtiands large,
beam, an efficiency of scanning the molding face can be_improved. The

engfgxdensity BF e Suishinh Besprbbermsisdigersnt Semyihatrag an outer

part thereof. Therefore, the track of the laser beam is shifted every time the
scanning action is performed so as to overlap the beam spots, so that the laser
beam can uniformly irradiate the entire molding face. For example, in case of
the laser beam having the spot diameter of 20 mm, the scanning track of the
laser beam may be shifted about 10 mm for next scanning action. By using the
diffused spot laser beam, 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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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 spannin?gaction are overlapped.

achR: dhrdashb BRATTRANCHFAGEAT diateBty tRoldées Hassny) repratimg the

ﬁﬂﬁ'ﬁ 5'291 '%lp- t i molding face is not irradiated by

SCone1 s%anning @a&%ﬁ;%e I%Qgr%%;aé can irradiate the entire molding
faceToyirepdiatinghb ensienniot agtidader esciibpehtime sHY dtartind Action N
irradiate the entire molding face by repeating the scanning action N times,

tingg, <5t eRaneiamstencosibeiset daten heammiaciyl dinathselrihg speing
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aser spots mus mutually overlappe e present embodimen

lasesepoteanngs Beonas iy heepapiped. Priaibepasiiovbodinieatlogas laser
beam may be moved from the position Q to the position P. Since the

beamiie mRVEH GRS pepiiaml tocthe positipaddohut thedaserheamnmay be
N i termined sq.as tq return the laser.spot to the initial starting spot
m?‘s’%?r?fgtra{lr%ﬁ %%Ssl(i%ﬂgﬂ)&%vh?léhﬁg %Té@l%hgfunction of the laser beam is

Ieft_. ﬁﬁ&@%ﬂ@@ﬁﬁﬂ@Wﬁiﬁm@”ﬂﬁ%ﬁéﬁiﬁgrfﬁwa&mﬁg%ﬁmﬁm times,
action N times, overheating the molding face and scattering resin
theonmbéndadeternbagdseatet) sounmtthesiasormpatitatibasediabstarting
effectively removed. (Scanping Actipn) In Fig. 5, the off-lo and 80 js .
SPShovBE TITENS BASUION) MO ADP S B BRI (RAGRFR A i
1ef80, 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
mmBaniaradiadithg daheidtitire andilding fage hpe pdifotan ingt ke Q@rdiiagtiaction
N %Iggg, rggér}hrggtlflﬂggﬂ%enllsoﬁﬁggrn fgée and scattering resin contaminations can

be prevented, so that resin contaminations can be effectively removed.

(Scanning Action)

In Fig. 5, the off-load hand 80 is moved in the P-Q direction, the slider
90 is attached to the 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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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
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irradiating the laser beam toward the upper die. After the off-load hand 80
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hand 80 is moved outward with irradiating the laser beam and scanning
offifieadweande 8As isegarived andwarthevothlottadiatingo thendassa ideathe and

c rr?sin rg&léljéngﬁ die, with irradiating the laser beam toward the upper die,
SCAli® i 8 &mber 92 is shifted one pitch, e.g., 10 mm, from the

prem&e@fmf%é%, ﬂ%b?ﬁ%ﬁ%ﬂﬁtmim&?@lﬁi%%%rré% YRORling
die and the lower die are scanned by the laser beam every time the resin
diemwidingraadiiigp thioriaset. taanhdowardnthingppemidie, 9andathbemoving

shjfted qne pjtch in the width direction after completing the scannin
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width direction. In case that air vents are forméd and arranged in the
scanngitubintlie diasctidreaht vy eepinimo [thegreken thm stisgiaretdthés npevfiogmed.
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aftYOUShP R ANE DRINSAINGIRE action for the lower die. Scanning the entire
molding face by the laser beam is performed when the moving member 92 is
shifted 150 mm in the width direction.

In case that air vents are formed and arranged in the longitudinal
direction of the resin molding die, the position of the moving member 92 is
corresponded to that of the air vent, and the laser beam irradiates 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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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
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other hand, in case of using green resin, which can firmly stick to the
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laser source is introduced to the first mirror 94 via the second mirror 95.
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In the above described embodiment, the laser beam emitted from the
laser source is introduced to the first mirror 94 via the second mirror 95. The
laser beam, whose beam diameter has been increased by an optical device, e.g.,
expander, may be introduced to the second mirror 95 via an optical 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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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
of N3t mipopiitessdestivplau fosinudianeans naisag. drerass wivesiaggthe two
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arespiRifisl§dously used. In case of using the two laser beams, two first
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amount of energy ray irradiation. Therefore, overheating the resin
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thickly deposit or firmly stick onto the molding face. In case of using green
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be cleaned before contaminations thickly deposit or firmly stick onto the
molding face. In case of using green resin which can firmly stick to the
molding face, the resin molding action can be performed with cleaning the
molding face.

The molding face is cleaned, by irradiating 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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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,

reQYes: Produtdietenshe,Brashingithscdeding thepyelseperformed in the
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lower than that of the conventional machine. In the present embodiment,
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simplified and an energy ray irradiation time can be shortened.
sinipliftadhaadianferg)ep tosdi deemt ives dambiasdwttenad] a specified
place on the molding die, and then nature change of the molding face
was inspected. Further, removing resin contaminations was evaluated. A

(Eg(&g&@nlﬁ@qg%méﬁn average output power was 10 W; a wave length
was 1064 nm; a pulsé width was 30 nsec.; and an irradiation cycle was

1008 Hsewhedmcwsasdibpudiateddemsandlarsp(aificd| pliatarme tHOMmoldingdie,
an PR diameter of the lageg beam yas 60 m. The laser bepry e iradiated
resin contaminations was evaluated.

A Yb-YAG laser beam (an average output power was 10 W; a wave
length was 1064 nm; a pulse width was 30 nsec.; and an irradiation cycle was
1000 Hz) was focused by a condenser lens (a focal distance: 190 mm). A spot
diameter of the laser beam was 60 pm. 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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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
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to a molded product. Namely, the laser beam made the resin

casithpeeladtudfifremsthepaeoldingfitheam the molding face. Further, a
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resin contaminations
cavity in the molding face. After irradiating the laser beam, the resin molding

action was performed. A part of the resin contaminations were transferred from
the molding face to a molded product. About 20 % of the resin contaminations
left in the cavity. Afterward, the laser beam was irradiated toward the molding
die under the same conditions every time 100 resin molding actions 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

23



left in the cavity. Afterward, the laser beam was irradiated toward the
molding die under the same conditions every time 100 resin molding
actions were performed, and the contaminations were visually observed
until 300 resin molding actions were performed. 25 % of the resin
contaminations left on the moIdinP face, but no contaminations were

e
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contaminations, by resin pressure, so as to transfer the contaminations to
the release film; and conveying the used release film to a collecting roll

together, with the contamjnations. (Spraying Mist of Release Agent) In
(Spraydng %ﬂ?}( ?ﬁ%l‘éi%ﬁ“fgce by irradiating the energy ray, e.g., laser
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the Cleaning head 34.

molded product from the resin molding die. To easily release the molded
product from the resin molding die, mist of a release agent is sprayed toward
the molding face from the micro mist spray section 32 of the cleaning head 34.
Spraying the micro mist of the release agent toward the molding face
may be performed for each resin molding action. The micro 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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Spraying the micro mist of the release agent toward the molding face may
be performed for each resin molding action. The micro 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
theslae 28RA5 mist spray section 32 toward the molding face. The micro
MISERpLAK ACEHANGES WRoW Y GRA0iR NANLANE GRS Rl eBn IR ReRAH agent
the energy ray irradiation section 31 irradiates the energy ray toward the
stickoddirm fameewbettdhe fHeanifighhieadidd 12 adRigs. 610 Hirlr6Birshosidingtate,
die, and the micro mist spray section 32 sprays the mist of the release
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state, in which the work 5 is resin-molded and the drops 32a of the
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membranously extended by resin pressure, so that the molded product
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action is.performed with .spraying the mist of the release agent from the
pa’ﬁ’?rc?&h%ﬁiénﬁ?%%&ﬁ%égr 'mq(ifggfiolding face, the resin molding
actig) ¢re BReIHIADWIRGHEHMEE. resin molding action is performed with

spraying the mist of the release agent from the micro mist spray section 32

toward the molding face, the resin molding action can be suitably performed,
without losing releasability of the molded product, by further adding the above
described cleaning action. Green resin, which firmly sticks to the molding face,
can be 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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without losing releasability of the molded product, by further adding the
above described cleaning action. Green resin, which firmly sticks to the
molding face, can be 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

unifs e iddrgRkDIneinthe el sring-walsr neay hfcieptinnalbragosebinad 3T he
h load hand 70 or the off-load hand.80.,which )
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unit 10. The micro mist spray section 33 has a main body part 33D, in
armyvi3igh, avlhizhlasheann@8teid fwrovidiadinganfrenitaasinafot asippordlly mowing
33c,.which is connected to a driving mechanism for reciprocally movin
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lower die 12, so that the releasé agent can’be simultaneously sprayed
so tthatirthéhechoaldi g dac eanmfbbhesimpiadeddl yprsptapedvwewdia thelmtbkling
micrQ mist spray, section 33, the main body part 33b is a spray can, and

facgs W&%Sté&ﬁﬁ'ﬂ)}%t&%ﬂ%%ﬁﬁ -supporting arm 33c. The
reléfSthe micro mist spray section 33, the main body part 33b is a spray can,

and the spray can is detachably attached to the supporting arm 33c. The release
agent can be changed by exchanging the spray can. Spraying the release agent
is started and stopped by actuating the nozzle head 33a, which is provided to
the main body part 33b and actuated by a suitable actuator, e.g., solenoid. An
electric circuit for spraying the release 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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agent can be changed by exchanging the spray can. Spraying the release
agent is started and stopped by actuating the nozzle head 33a, which is
provided to the main body part 33b and actuated by a suitable actuator,
e.g., solenoid. An electric circuit for spraying the release agent, which
includes a piezo element, may be provided to the nozzle head 33a
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miC@y”}iééiiﬂ@éﬁgcm iseWRIBFLSRIBRS gy RIESIBNE PIRPAIR of
the molding face. Further, the mist cannot be uniformly distributed.
tinRsfthabslcase agent whichdiag) beernmdint yisprayetb astoatpermoalding face

. micro mist_spray section 33 ig reciprocally moved without reducing the
is GhSAFRFLLINE. HP BRIEFO RSty e HRROPHLI3pPRFOCEIGHRSS S0 the
rel@!ié@ﬁ%rfeﬂft Mg 1SSt MRCHOMIRD tasDagikiRiRLY BRiayss B8iReen

the molding face is absorbed into the micro holes, etc. by the capillary
thepframoenanist, asul tthe nelwasdstgemeitraotdhatedlon the netddiegaizent. can be

Therefore, binding betweepn the former mist and the new mist is
unlilﬁlﬁme%ﬁts’s%%eﬁewgﬁgs B8t BYn R Iormbi R R i filease agent
onfB UG dafR B A IR HolRRd RIJaGIRaRTR 28N PO A ROl resin

face, the molded product can be easily released from the resin
molding die. In case of resin-molding an LED, if the release agent is not
excessively fed to the molding face, a trace of the release agent causes an
optical blur formed like an oil film. Therefore, it is effective to thinly and
uniformly feed the release agent.

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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molding die. In case of resin-molding an LED, if the release agent is not

excessively fed to the molding face, a trace of the release agent causes

an optical blur formed like an oil film. Therefore, it is effective to thinly and

uniformly feed the release agent. The micro mist spray section 33 may

spray the release agent by using the venture effect with compressed air,
ageiiean Be iy ek teprardcie maldingatacen atithe wippestdicoradethadower

i nd 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

nozHeglws leadertiowagtiatayibe fopragddibiesasinumalkingcNegbration.

and one of a plurality of other nozzles are headed toward a pot, a plunger

Byaanpldoe seldteionie s ibration dgentliqujstagbdiieoralasemogers thovaetease

them. A nozzle block.holding the npzzles is attached to a front end,of the. .
el s AR R SR B o s et e LB is
spifipedPs’ disiablthalbuswig W40 PBINGIBiIAMINESRAEBIN il spray

release 27 agent can be sprayed toward the molding faces of the upper
seatiorhetivedovibe upperdinamdthecloasr ajentheanist ahthgaslepse agent

using ultrasqnic vibration. B lying ultraspnic vibratjon to a ljquid of .
ca e e d Jonatlohe eleing acksralibs nepe dieiand i o die
ThRShERERY SRiHERT NS iSisBRIAYAROUSIYIAR O AIFRRNIHOSANE: B be

moving the micro mist spray section between the upper die and the lower
contioliled byst ardtitod]linjetse Wgasomary e apoayaudt tecad-thkowbidingeans.
facef of the upper die and the lower die, The particle diameter of the mjst

and tHE aIPBERHSR reBRhg e SO A e e oS Te RSP RS riithout
dephFAREN YR Afien A6 IERGHAD TEARE A URLIAYRE present

embodied in other specific forms without departing from the spirit 0

emisstiniaitsharadlerstiosctite rbefchimsidersdnin erlibadpeetyt asrdlistrafore and
to be considered in all respects as illustrative and, ngt restrictive, the

nok I5aHISHYR: iR R HethdHcHERIgN e gy dhgicgted by the appended

claims rather than by the foregoing description and all changes which come
within the meaning and range of equivalency of the claims are therefore

intended to be embraced therein.
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claims rather than by the foregoing description and all changes which
come within the meaning and range of equivalency of the claims are
therefore intended to be embraced therein. 28 CLAIMS 1. A resin
molding machine, comprising: a press unit 10, 20 including a resin
molding die 12, 20; and a cleaning unit 30 for cleaning a molding face of
the resin molding die 12, 22, wh M8 cleaning unit 30 has an energy
ray irradiation section 31, which irradiates an energy ray to the molding
face of the resin molding die so as to easily peel off a contamination,

1. whishréia besidisig eladhiig a molding action and left on the molding
face, from the molding face, and the contamination is stuck onto resin of a

molERBrPFISiNEt 5a when the product is resin-molded, so that the molded

product 5a is r fﬁi?&'ﬂo he resin.molding die, 12 2g gether with the
Cort eSO e R e Sy T,

whe iR ShenNaraY 38yfbracigiivin S ertivsl dih i eHedesfapi ralif ahobiierg\ie
ray sources. 3. The resin molding machine according to claim 2, wherein
12472 energy ray sources generate a plurality of energy rays having

different wave lengths. 4. The resin molding machine accoyding to claim 2
WheHOFTHHR SR PIRE B B BB SRERAd K LA SEton 31,
whRIEIr MR SERGHAZYCIAY a5 thePriBtisRE IGREVICIAE IAS8H AblATREEHe so
semiconductor laser, a'YAG laser and/or a CO2 laser. 5. The resin
as tookdisigyneiioéf s contlimpinatiaim Wwhizd has been stuck during a molding
action and left on the molding face, from the molding face, and
the contamination is stuck onto resin of a molded product 5a when the

product is resin-molded, so that the molded product 5a is released from the

resin molding die 12, 22 together with the contamination.

2.  The resin molding machine according to claim 1,
wherein the energy ray irradiation section 31 includes a plurality of

energy ray sources.

3.  The resin molding machine according to claim 2,
wherein the energy ray sources generate a plurality of energy rays having

different wave lengths.

4.  The resin molding machine according to claim 2,
wherein the energy ray sources irradiates an ultraviolet semiconductor
laser, a blue semiconductor laser, a red semiconductor laser, an infrared

semiconductor laser, a YAG laser and/or a CO, laser.

5.  The resin molding machine according to claim 2,
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wherein the cleaning unit 30 has a moving mechanism, which moves the
energy ray irradiation section 31 so as to scans the molding face, the
energy ray sources are arranged to form into a plurality of lines, and the
energy ray sources in each of the lines are mutually shifted in a direction
perpendicular to the moving_direction of the energy ray irradiation section

31. BRFRERdhR Gheaang manifehas Y18 ansshaniyme iighemoves the
J 1t130- i ' i ' e energy ray
o T o tne
movting elicegiianybthe ereigy aaungad isdiforae diinadglufalitieotsines, and
molding machine according to claim 1, wherein the cleaning unit 30 has a
robSRRATFED, WHICRIYSESaRtEack oM the diass ann mubplnshified in a

. ina head 34 including the energy ray irradiation section 31 .
iR BT, S e SR S R R gon
sedti@m3l,. wherein the cleaning unit 30 is provided to an off-load hand 80 or
a load hand 70, which is included in a feeding mechanism for feeding a
work to and discharging the work from the press unit 10, 20. 9. The resin
molding machine according.to claim 1, wherejn.the.energy ray irradiation

6. coct i BT AL R LR TI00 A bR ST Ynergy ray on e
molgiRerEaa RO IR TAYIng hes ﬁr}ﬁxgﬁg theeeRANRNE Avhich swings
scan-starting position of the energy ray is shifted for each scanning action

theseresgy overrmadiasion aaiition Skdasa shingetionepenpengicaldrrseliateparallel

e entire mqldin facfifb erforming the scanning action prescribed

to i A BRI o G R SO § 6 SRR, wherein the
means for linearly moving the energy ray comprises: a slider 90
reciprocally moving so as to scan the molding face; and

7.  The resin molding machine according to claim 1,

wherein the cleaning unit 30 has a robot hand 36, which is separated
from the press unit 10, 20 and which moves a cleaning head 34 including the

energy ray irradiation section 31 so as to scan the molding face.

8.  The resin molding machine according to claim 1,
wherein the cleaning unit 30 is provided to an off-load hand 80 or a load
hand 70, which is included in a feeding mechanism for feeding a work to and

discharging the work from the press unit 10, 20.

9.  The resin molding machine according to claim 1,

wherein the energy ray irradiation section 31 includes means for
spot-irradiating the energy ray on the molding face and linearly moving the
energy ray thereon, and

a scan-starting position of the energy ray is shifted for each scanning
action so as to overlap spot-irradiation areas, so that the energy ray irradiates

the entire molding face by performing the scanning action prescribed times.

30



a moving member 92 moving in a direction perpendicular to the moving
direction of the slider 90, and the energy ray is introduced to the molding
face by an optical system, which includes: a mirror 94 being provided to
the moving member 92, the mirror 94 reflecting the energy ray toward the
molding face; and an optical guide introducing the energy ray to the mirror
94 from an energy ray source. 11. The resin molding machine according

100 SHEVIHIRCEIDS AERDOMI 0038 Bupisase agent eeding

section 33, rays mist o e agenIPtO\’/vard the molding face.
12. whreethothefrrainsietdingatilywhishing delioncigiyolaatiomprivedding
face of a resin molding die 12, 22 with a cleaning unit 30 is synchronized
with a resirslidsiERY resiprocalbr seasripacsmasiat e teegnolding face; and

irradiated toward the moldin ce from an ene ray irradiatiopn sectiqn
S of the AdbaR TBE0 S SO R R Al RAIRIAN S he

md¥itgltireétiosidMmakinmasevonamde performed, so as to easily peel off a
contamination, which has been stuck during the resin molding action and

left B¢ thBeEoiAY facatrasiaed taolbinreldingridencbyoatanpiisadrsystem,

W S(t:lI'IICk opt% rsegsin of a molded product 5a when the product is
}Vesi - d, so that the molded product 5a is released from the resin

molding die heré? $a0BEIRE WOV 8401 AAENALNYInS Inkin B 189D e HRmirror

according to claim 12, wherein the energy ray irradiation section 31

94 irefllegting tlaretieygy reydnyyarl tbounsddingefaesrgnday sources
t lurality, of i diff t length
gemerae B D e Hirodacioy e Choiey e te Ba5arY4 from

an energy ray source.

11.  The resin molding machine according to claim 1,
wherein the cleaning unit 30 has a release agent feeding section 33,

which sprays mist of a release agent toward the molding face.

12. A method of resin molding, in which an action for cleaning a molding
face of a resin molding die 12, 22 with a cleaning unit 30 is synchronized with
a resin molding action,

characterized in,

that an energy ray is irradiated toward the molding face from an energy
ray irradiation section 31 of the cleaning unit 30, 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

the contamination is stuck onto resin of a molded product 5a when the
product is resin-molded, so that the molded product 5a is released from the

resin molding die 12, 22 together with the contamination.
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the suitable energy ray source is selected on the basis of the wave length.
14. The method according to claim 12, wherein the energy ray is irradiated
to the molding face on the basis of a position of an air vent, a cull section,
a pot or a plunger, which is provided in the molding face. 32

13.  The method according to claim 12,

wherein the energy ray irradiation section 31 includes a plurality of
energy ray sources,

the energy ray sources generate a plurality of energy rays having
different wave lengths, and

the suitable energy ray source is selected on the basis of the wave length.

14. The method according to claim 12,
wherein the energy ray is irradiated to the molding face on the basis of a
position of an air vent, a cull section, a pot or a plunger, which is provided in

the molding face.
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