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(57) Abréegée/Abstract:

The mold apparatus (1) includes: the stationary mold (12) of the mold main body (2) that molds the main body part (81); the rotary
core (20) that molds the undercut part (82) and mold releases by rotationally moving In a direction separating from the undercut
part (82); and the restricting core (40) that restricts movement of the rotary core (20) by sandwiching between the stationary mold
(12) and rotary core (20) during molding, and releases restriction of the rotary core (20) by moving In a direction exiting from
between the stationary mold (12) and rotary core (20) during mold release of the rotary core (20) from the undercut part (32).

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



CA 02916277 2015-12-23

L)

ABSTRACT Or THE DISCLOSUR

I._i

The mold apparatus (1) 1ncliudes: the stationarv meid {1i2) of
the moid maln bodyv (Z2) that mcelds the main body part (Bl); the
rotary core (20) that molds the undercut part (82) and mcld
releases by rotationally moving 1n a directilion separating from
the undercut part (82); and the restricting core (40} that

restricts movement of the rotazry core (20) by sandwiching

between the stationary mcid (12) and rotary core (20} during

molding, and releases restriction of the rotary core (20) by
moving in a direction exiting from between the stationary mold
(12) and rotary core (20) during mold release of the rotary

core (Z20) from the undercut part (82).
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MOLD APPARATUS AND RESIN MOLDING METHOD

BACKGROUND OF THE INVENTION

Field of the Invention
[0001.]
The present invention relates to a mold apparatus Ior

resin molding a molded article having an undercut part.

Related Art
[0002]

In a mold apparatus for resin molding a molded article
having an undercut part, technology is conventionally known
that causes a core molding the undercut part to release from

this undercut part by way of rotational movement. For example,

Patent Document 1 can be given as a2 publication disclosing
this type of core for releasing from an undercut part by way
of rotational movement. In Patent Document 1, technology is
disclosed that forms a rotary core so that a slide-contact
face with the mold main body is a curve, and causes this
rotary core to release from the uqdercut part by way of

causing to revolve along this slide~contact face.

CA 2916277 2017-06-22
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Pztent Document 1: Japanese Unexamlined Patent Applzication,

Publication No. Be-1148G2

L

SUMMAERY OF THE INVENTION

(0004

However, with mold apparatuses performing resin molaing,
resin pressure 1s exerted on the face feorming a cavity during
molding. Alsc in the mold apparatus disclosed in Patent
Document 1, the force pushing 1n the rotary core tTo the mold
main body side is acting due to the resin pressure, and thus a
state has been entered in which the rotary core 1s pushed 1n
more to the mold apparatus side than the position at first
assumed. As mentioned above, since the rotary core is formed
so that a slide-contact face with the mold main body 1s a
curved face, 1in a state in which the rotary core 1s pushed
into the side c¢f the mold apparatus, even 1f trying to
rotationally mcve in order to mold release from the undercut
part, there has been risk of the pushed 1in portion of the
rotary core interfering with the mold main body, and a mold
releasing defect arising in which mold release from the
undercut part is not appropriately carried out.

[0005]

2s a method ¢of eliminating such mold releasing defects
from the undercut part, it has been considered to design so as
to form in advance a gap made by considering the resin

pressure between the rotary core and mold main body, so that

H114-3239-US01 (HNEF-078US)
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the rotary ccre dces not interfere with the mold main body

during mcld release. However, with this method, the rotary

QO
]

core tends to move to a side of the mold apparatus due tc

)

=gin pressure, whereby a step arlses between the rotary core

»

and the mold main bodyv during molding, which becomes a cause

for an unintended core line being produced 1n the molded

The prssent invention has an object of providing a

configuration that can effectively prevent the occurrence of

()

core lines caused by resin pressure and movement failure of

in & mold apparatus and resin mclding method

(3
O

D

the rotary ¥

!

fcr molding an undercut part by way of a rotary core.
1 0007]

The present invention relates to a mold apparatus (e.g.,
the meld apparatus 1 described later) for resin molding a
mclded article (e.g., the molded article 80 described later)
that has a main body part (e.g., the main body part 81

described later) and an undercut part {(e.g., the undercut part

82 describec later), 1in which the mold apparatus 1ncludes: a
mold main body (e.g., the stationary mold 12 of the mcld main
body 2 described later) that molds the maln body part; a
rotary core (e.g., the rotary core 20 described later) that
molds the undercut vart, and mold releases by rotationally
moving 1n a direction separating from the undercut part; and a

restricting core (e.g., the restricting core 40 described

later) that restricts movement of the rotary core by

H114-3239-US01 (HNEF-078US)
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sarddwliching between The moid main body and the rotary core

during mcelding, and releases restriction of the rotary core by
tion exiting Ifrom between the mold main body

=

and tThe rotary core during mold release ¢ the rotary core
Trom the unogrcut part.
0008 ]

Even 1f an undercut part cf a complicated shape, it 1s

ssible to cause the rotarv core te molc release from
the undercut part by way of rotational movement, while the
movement of the rotary core to the side of the mcld main body
1s restricted by the restricting core, even 1f resin pressure
ig exerted durling moldinc. Therefcre, 1t 1s possible to
effectively prevent a situation in which a core line 1s

produced in the molded article by & step arising between the

mold main body and rotary ccre by the rotary core belng pushed
in by the resin pressure, whereby the rotary core can no
longer be mold released.

[0009]
It is preierable for z portion (e.¢., the restricting

core-side contact face 411 described later) of the restricting

core that contacts with the rotary core To be formed in a
prlanar shape, and a portion (e.g., the rotary core-side
contact face 2ZZ1 described later) of the rotary core that

contacts with the restricting core tco be formed 1in a planar

shape.

10010]

Since the rotary core and restricting core thereby come to

H114-3239-US01 (HNEF-078US)
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make surface contact, 1T 1s pessitle to prop
resin pressure by the restricting core, and thus a pressure-

resistant strucTure that endures the resln pressure with &

simple conflguration can be realized. In addition, since the

}_

rotary core anc restricting core come 1nto surface contact,
considerations, etc. for design error at the time of contact
cf the restricting core with the rotary core are also easy,
and thus 1t 1s possible to optimize the structure of the mold
apparatus.

(00111

It 1s preferable for the restricting core 1s configured so
as to move linearly, and a planar portion of the restricting
core contacting with the rotary core to be formed so as to
slope to a side of the rotary core as advancing 1n an exiting

direction (e.g., the retraction direction of the drive shaft

61 described later) of the restricting core.
[0012]

Since the contact of the restricting core with the rotary
core comes to be promptlyv released when movement of the
restricting core 1s 1nitiated, compared te a configuration
causing the restricting core to move from between the mold
maln body and rotary core while a state of the rotary core and
restricting core contacting 1s maintained, it 1s possible to

effectively decrease the force required 1n the movement of the

restricting core, and thus a reduction in the size of the
drive means (e.g., the drive cylinder ¢0 described later) can

be recelized. In addition, even 1f the rotary core 1s pushed

H114-3235-US01 (HNEF-078US)
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pressure, 1t 1is possible to smootnly perd

]

(D

restricting core relative tc the rotary core, and thus t

=

L

molded article can be reliably removed without triggering a
mold relezsing defect.
[0C13]

It 1s preferable for the restricting ccre and the rotary
core to be coupled by a cam mechanism (e.g., the cam grooves
24 and cam pins 42 described later) so as tc cause the rotary
core to rotationally meve 1n a direction separating from the
undercut part accompanyling movement of the restricting core.
[0014]

It 1s thereby pvossible to make the drive means for causing
the restricting core and rotary ccre to move to be shared, and
thus the production ccst of the mold apparatus can be
effectively reduced.

[0015]

In addition, the present 1nvention relates o a resin
molding method of a molded article (e.g., the molded article
80 described later) having a main body part (e.g., the main
body part €1 described later) and an undercut psrt (e.g., the
undercut part &Z described later), 1n which the method
includes the steps of: injection molding a resin in a state
sandwiching a restricting core {(e.g., the restricting core 40
described later) between a mold mailn body (e.g., the

stationary mold 12 of the mold maln body Z described later)

that molds the main body part and a rotary core (e.g., the

H114-3239-US01 (HNEF-078US)
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rotary core 20 described later) that molds the undercut part, and
restricting movement of the rotary core by way of the restricting
core; and mold releasing by the restricting core releasing
restriction of the rotary core by moving 1n a direction exiting

from between the mold main body and the rotary core, and the

rotary core for which restriction was released rotationally
moving 1n a direction separating from the undercut part.
[0016]

The movement of the rotary core to the mold main body side
1s thereby restricted by the restricting core even 1f resin
pressure 1s exerted 1n the molding step, and the rotary core can
be made to mold release from the undercut part by way of
rotational movement 1n the mold release step, even 1f an undercut
part of complicated shape. It 1s thereby possible to effectlvely
prevent a siltuation in which a core line 1s produced 1in the
molded article by a step arising between the mold main body and

rotary core by the rotary core being pushed in, whereby the

rotary core can no longer be mold released.

[001loa]

According to an embodiment, there 1s provided a mold

apparatus for resin molding a molded article that has a main body

part and an undercut part; the mold apparatus comprising: a mold

malin body that molds the main body part; a rotary core that molds
the undercut part, and mold releases by rotationally moving in a
direction separating from the undercut part; and a restricting
core that restricts movement of the rotary core by sandwiching
pbetween the mold main body and the rotary core during molding,
and releases restriction of the rotary core by moving 1in a
direction exlting from between the mold maln body and the rotary
core during mold release of the rotary core from the undercut

part, wherein the rotary core includes: a rotary core main body

part having a cavity forming face for molding the undercut, a

CA 2916277 2017-06-22
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core housing part that i1s arranged on the other side to the

cavity forming face of the rotary core main body part, and having
formed therein a rotary core-side contact face that is a portion
making surface contact with the restricting core, and a side-wall
part that 1s a face on the other side to the cavity forming face
in the rotary core main body part, and 1s formed on both sides of
the core housing part, and wherein the restricting core 1includes
a restricting core-side contact face that 1s a portion making
surface contact agalinst the rotary core, and a stationary mold

contact face that 1s a portion that contacts with the mold main
body, and 1s formed on the other side to the restricting
core-side contact face.

[0016b]

According to another embodiment, there 1s provided a resin
molding method of a molded article having a main body part and an
undercut part, the method comprising the steps of: injection
molding a resin in a state housing a restricting core between a
mold main body that molds the main body part and a core housing

J—

part of a rotary core that includes a rotary core main body

having a cavity forming face that molds the undercut part, the
core housing part that 1s arranged on the other side to the

cavity forming face of the rotary core main body part, and having

formed thereilin a rotary core—-side contact face that 1s a portion
making surface contact with the restricting core, and a side-wall
part that 1s a face on the other side to the cavity forming face

1n the rotary core main body part, and is formed on both sides of

the core housing part, wherein the restricting core includes a
restricting core-side contact face that 1s a portion making
surface contact against the rotary core, and a stationary mold
contact face that 1s a portion that contacts with the mold main
body, and 1s formed at the other side to the restricting

core-side contact face; and 1n a state restricting movement of

CA 2916277 2017-06-22
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the rotary core by way of the restricting core making surface
contact with the rotary core as well as making contact with the
mold main body; and mold releasing by the restricting core
releasing restriction of the rotary core by moving 1n a direction

exlting from between the mold main body and the rotary core, and

the rotary core for which restriction was released rotationally
moving 1n a direction separating from the undercut part.
(0017

According to the present invention, 1t 1s possible to
realize a configuration that can effectively prevent the
occurrence of core lines caused by resin pressure and movement
failures of the rotary core, 1n a mold apparatus and resin
molding method for molding an undercut part by way of a rotary

cOore.

CA 2916277 2017-06-22
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‘ BRIEr DESCRIPTION OF THE DRAWINGS

4

)

=IG. 1 1s a view schematicailyv showlng a mold apparatus

(

accordng to one embodiment of the present invention;

FIG. 2 1s a perspective view showing a restricting core
that 1s coupled to a rotary core, and a drive cylinder that 1is
connected to the restricting core;

FIG. 3 1s a view looking at the rotarv core and
restricting core from an oppcsite side of a drive cylinder
mounting face oi the restricting core;

FIG. 4 1s a view looking at the rotary core and
restricting core from an opposite side of a cavity forming
face cof the rotary core;

FIG. 5 1s a view schematically showing aspects of cross-
sections of the rotary core and restricting core while
molding;

FIG. © 1s a view schematilically showing aspects of cross-
sections of the rotary core and restricting core while mold
releasing;

FIG. 7 1s a view schematically showing aspects of cross-
sections ¢of the rotary core that is rotationally moving and
the restricting core;

FIG. 8 1s a view schematically showing aspects of cross-
sections of the rotary core further rotationally moving from
the state of FIG. 7 and the restricting core;

FIG. 9 1s an enlarged cross-sectional view schematically

showlng a contact state between the rotary core and

H114-3239-US01 (HNEF-078US)
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restrictinc ccre while melding; and
FIG. 10 1s an enlarged cress-sectional view showing an

aspect ¢f the rotaryv core meld releasing from the undercut

ESCROPTION OF THE INVENTION
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Hereinafter, a preferred embodiment cf a mold apparatus of
the present 1nvention wlll be explained while referencing the
drawings. FIG. 1 is a view schematically showing a moid
apparatus 1 accerding to an embodiment of the present
1nvention.

[ 0020C]

The mold apparatus 1 for resin molding a bumper portion of

a vehicle as a molded article 80 wlll be explained as an

embocdiment of the present invention. As shown in FIG. 1, the
molded article 80 consists of a main body part 81, and

unde

»

cut parts 82 that are formed at the ends of the main body
part €1. The undercut parts 82 cf the meolded article 80
constiltute portions for 1nstalling the bumper portion to =a
vehicle body made cf metal. The undercut part 82 of the
present embodiment has a portion 1n which a cross-—-sectional
form thereof is mclded in a V-shape.
[0021]

The respective configurations included by the mold
epparatus 1 for molding the molded article 80 will be

explained. The mold apparatus 1 of the present embodiment

H114-3239-US01 (HNEF-078US)
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2, rotary core 20, restricting core
40 and drive cylinder 60, as the main configurations for

molding the undercut parts £2 of the molded article S0.

Y

y S

A

0

-

—

The mold main body 2 forms a cavity fcor molding pcortions

(maln body part 81) other than the undercut parts 82 cf the

-

molded article 80. The mold main body 2 of the present
embodiment includes a movapble mold 11 that mainly molds the

face of one side ¢f the molded article 80, and a statiocnary

mold 12 that mainly molds the face (back side face) on the

1)

other side ¢f the molded zrticle 80.
[0C23]

The movabkle mold 11 is configured to be mcveable i1n a
direction separating from the stationary mold 12 by way of a
drive means {(not i1llustrated). The stationary mold 1Z 1ncludes
a stationary mold housing part 121 in which the rotary core 20
and restricting core 40 for molding the undercut part 8Z are
housed. The drive c¢vlinder 60 as a drive devlice for causing
the rotarv core 2C and restricting core 40 to move 1s arranged
at the staticnary mold 12.

10024 ]

In the present embodiment, the restricting core 40 1s
coupled to the rotary core 20, and a drive shaft 61 of the
drive cylinder 60 1s connected to this restricting core 40. By
the drive shaft 61 of the drive cylinder expanding and

contracting, the restricting core 40 moves linearly, and the

rotary core 20 moves accompanving the movement of this

H114-3239-US01 (HNEF-078US)



CA 02916277 2015-12-23

1§

restricting core 40. It should be noted that the rotary cores

restricting cores £0 and drive cylinders 60 are arranged

at both right and left sides of tThe stationary mold 1Z,
respeactively
{0C25]

Next, the detailed configurations of the rotarv core 20
and restricting core 40 will be explzined. FIG. Z 15 =&
perspective view showing the restricting core £0 that 1s
coupled to the rotary core 20, and the drive cylinder €0 that
1e connected to the restricting core 40. FIG. 3 15 a view
looking at the rotary core 20 and restricting core 40 from an
opposite side of a drive cylinder mounting face 413 of the
restricting core 40. FIG. 4 1s a view looking at the rotary
core 20 and restricting core 40 from an opposite side of a
cavity forming face 211 of the rotary core 20.

[002¢]

The rotary core 20 mainly feorms the cavity for melding the
undercut part 82 of the molded article £0. As shown in FIGS. 2
to 4, the rotaryv core 20 of the present embodiment includes a
rotary core malin body part 21, core housing part 22, side-wall
part 23 and cam groove Z24.

002 /]

The rotary core main body part 21 has the cavity forming
face 211 for moldlng the undercut part 82Z. The cavity for
molding the undercut part 82 i1is fermed by this cavity formlng
face 211. The cavity forming face 211 1s formed so that a part

of the end thereof projects, thereby making 1t possible to

H114-3239-US01 (HNEF-U78US)
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mold the undercut part &2 having & V-shaped cross-sectional
shape.

10028

The core housing part ZZ 1s a vortion that houses the

restricting core 40. The core housin Y. 22 1s arranged at

12
1(:5
{1

{2
HHy
V),
()
b
D
'.._J
‘ %
1_.] a
-
ct
y
{)
e
@
=i
{1}
9

he]

the other side to the cavity Zcrmin

which 1s a portion that makss surface contact with ths

+ >
22

3

restricting core 40, 1s formed in the core housing pa

£

F W an Yl [y

The rotary core-side contact Iface ZZ_ of the present
embodliment slopes so as to approach the cavity forming face
211 (rotary core 20), as advancing 1n the retraction direction
of the drive shaft €1 (exitling direction of restricting core
40) (refer to ¥IG. 9.

[0029]

The side-wall part 22 1s a face on the other side to the
cavity forming face 211 in the rotary core main body part 21,
and 1s formed on both sides of the core housing part 22. The
side-wall part 22 1s formed in & fan shape 1n a lateral side
view, and has an end face formed in arc shape. The end facs
formed 1n the arc shape copposes a stationary-mold housing part
121 (refer to (a) 1in FIG. 5).

[0G30]

In the present embodiment, a gap 1s formed between the end
face of the side-wall part 23 and the stationary-mc.ld housing
rart 1Z21. Therefore, durilng mclding and during mold releasindg,

the side-wall part 23 and the stationary-mcld housing part 121

H114-3239-US01 (HNEF-078US)
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will not be contacting.
100311

The cam groove 24 forms a cam mechanism for coupling the
restricting core 20 with The rotary core 20. The cam groove <&
of the present embodiment 1s configured from a linear part 2412
that extends in substantlially the same direction as the

P

retraction direction of the drive snaft €1, and z sloped part
242 that slopes from the linear part Z41 tc a sice of the
cavity forming face 211. The cam groove 24 135 formes at the
same position and 1n the same shape at both sides of the side-
wall part 23, respectively.

10032]

The principal configurations of the rotary core 20 are as
above. Next, the restrlicting core 40 will be explained. The
restricting core includes a restricting core main body part 41
and a cam pin 42.

[0033]

The restricting core main body part 41 is formed 1n a
block shape. The restricting core maln body part 41 has a
restricting core-side contact face 411, stationzryv mold
contact face 412 and a drive cylinder mounting face £13.

10034 ]

The restricting core-side contact face 411 1c a portion
that makes surface contact against the rotary core 20, and 1is
formed in & planar shape. The stationary mold contact face 417

1s a portion that contacts the stationary mold 1Z, and 1s

formed 1n a planar shape at the other side to the restricting

H114-3239-US01 (HNEF-078US)
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core—-side contact face 411 1n the restricting core main body

prart 41. Then, the restricting core-side contact face 411

slopes so as to distance from the side cof the stationaryv mcld
contact face 412 as advancing in the retraction direction of
the drive shafit €1 (refer to FIG. &).

[ 0030]

The drive cylinder mounting face £13 1s a face havling one
side thereof connected to the restricting core-side contact
face 411, while the other side 1s connected to the statlionary
mold contact face 412. The drive cylinder 6C is connected to
this drive cylinder mounting face 413. The crive cvlinder
mounting face 413 of the present embodiment slopes so as to
approach 1n the retraction direction of the drive cylinder 60
as approaching the stationary mold contact face 412 from the
restricting core-side contact face 411.

[003¢6]

The cam piln 42 is formed 1in both side faces of the
restricting core main body part 41. The face at which the cam
pin 42 1s fcrmed 1s a face connecting the stationary mold
contact face 412 with the restricting core-side contact face
411. By the cam pins 42 being 1nserted into the cam grooves 24

of the rotary core 20, the rotary core 20 1s coupled with the

restricting core 40.
[0037]

The rotary core 20 and restricting core 40 possessed by
the mold apparatus 1 of the present embodiment are configured

as above. Next, the operations of 1njection molding (molding

H114-3239-US01 (HNEF-078US)
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step) and mold release (molo releasing step) by the mold
apparatus 1 of the present embodiment will be explained 1n

-t

stages while referencing FIGS. 5 to 10.

L

FIG. 5 is a view schematical.y showing aspects of cross-

sections of the rotary ccre 20 and restricting core 40 while

molding (melding step). Thereamong, (&) in FIG. 5 1s a Cross-
sectional view along the line A-A of FIG. 4. (b) Zn FIG. 5 1s
a cross—-sectional view along the _ine B-B c¢f FIG. 4. (c) 1n

FIG. 5 s a cross—-sectional view along the line C-C of FIG. 4.
[0039]

As shown in (a) in FIG. 5, during molding, the end face of
the side-wall parts 23 positioned at both end parts of the
rotary core 20 enter a state opposing an inner wall of the
stationary mold housing part 121. As mentioned above, the
rotary core 20 and stationary mold 12 are designed so that a
cap 1is formed between the end face of the side-wall part 23
and the stationary mold housing part 121 (stationary mold 12)
alsc during this molding. ©On the other hand, as shown in (D)

P

in FIG. 5 and (c¢) in FIG. 5, the rotary core—side contact face
221 and restricting core-side contact face 411 enter a state

making surface contact, thereby restricting the movement of

the rotary core 20 in a direction separating from the undercut
part 82. Bv beilng restricted by the restricting core 40, the
position cof the rotarv core 20 during molding 1s approprlately
mailntained. In this state, injection molding of resin 1s

performed.

H114-3239-USO1 (HNEF-078US)
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The force exerted on the cavity forming face ZI1 oI the

rotarv core 20 is accepted by the restricting core-side

contact face 411 making surface contact with the rotary core
2 C As shown irn (b)) of FIG. 5, the restricting core 40 makes
surface contact also with the stationary mold housing part 121

stationary mold contact face 41Z, and thus

O
b
>3
0)
e
O
-
't
=)
(D

ac s the resin pressure recelved vilia the rotary core 20

()
(D
U
+

while being supported by the stationary mold housing part 121,

Q

thereby making 1t possible to appropriateily maintaln the
position of the rotary core 20 1in the molding step.
[0041]

In addition, 1in the present embodiment, since a gap 1S
formed between the end face of the side-wall part 23 formed in
a curved surface and the stationary mold housing part 121, the
side-wail part 23 will not be pushed 1nto the stationary mold
12 side even when receiving the resin pressure against the
cavity forming face 211. Therefore, a situation in which the
curved portion ¢f the side-wall part 23 1s pushed 1into the
stationary mold 12 side and becomes a hindrance to the
rotational movement 1s reliably prevented.

10042 ]

FIG. ¢ 1s a view schematlically showing aspects of cross-
sections of the rotary core 20 and restricting core 40 during
mold release. (a) to (c) in FIG. & correspond to the cross-
sectlional views of (a) to (¢) in FIG. 5, respectively. As

shown in (a) to (c¢c) 1n FIG. 6, when molding finishes and mold

H114-3239-US01 (HNEF-078US)
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release is initiated, the drive cvlinder 60 1is driven as that
the drive shaft €l retracts. The restricting ccre 40 thereby
linear.yv moves irn a direction separating from the stationary

moeve

Hle
D

mold housing part 1Z21. At this time, the cam pins

integrally with the restricting core 40 along the linear parts

241 ¢of the cam grooves Z4 (refer to (z) 1n ¥IG. o).
(004 2]

erein, the release of contact (restriction) oif the
restricting core-side contact Zace 411 with the rotary core-
side contact face 221 will be explained by referencing FIG. 9.
FIG. 9 is an enlarged cross-sectional view showing the contact
state ¢f the restricting core 40 with the rotary core Z0
during mclding. As shown 1in FIG. 9, the rotary core-side
contact face 221 and restricting core-side contact face 411
both slope so as to approach the cavity forming face 211 as
advancing in the movement direction (direction of arrow 1n
FIG. 9) c©f the restricting core 40.

[0044]

When the restricting core 40 thereby moves 1n the
retraction direction cf the drive shaft 61 from the state
shown in FIG. 9, the contact of the restricting core-side
contact face 421 with the rotary ccre—side contact face 221 1s
promptly released zlong with the movement start of the
restricting core 4C, and the distancing of the rotary core-
side contact face 221 and restricting core-slide contact face
441 1s smoothly performed. For example, when considering =z

case cf the rotary core-side contact face anc restricting

H114-3239-USO1 (HNEF-O78US)
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cocne~si1ae contact face being formed so as te follow the
movement direction ¢©f the restricting cocre, even when the

1 -

ting core starts movement, the rotarv core-side contact

4

N

# r
Al

.

=

d restrictine core-side contact face will remalin 1in

'_.

1)
(}
(b
(U
-

For this reason, a driving force considering the

)
O
—
t
0}
@,
rt

ccurring between the rotary core-side contact

F
2
| 1
()
-l
-
O
)
Fh
O
H
()
(D
Q

face and restricting core—-cside contact Iace becomes necessary

!

in the drive cylindser that 1s being used 1n the configuration

k
b

i......l

L

in which the contacting faces ¢I the rotaryv core and
restricting core are formed linearly. In this point, with the
molcd apparatus 1 of the present embodiment, since both the
rotary core-side contact face 221 and restricting core-side
contact face 411 are sloping, a gap 1s produced between the
rotary core-side contact face 221 and restricting core-side
contact face 411 along with movement start c¢f the restricting
core 40, and thus the drive force required 1n order to cause
the restricting core 40 to move in the retractlon direction
also can be reduced.

[0045]

Furthermecre, 1n the present embodiment, since the drive
cylinder mounting face 413 slopes so as to approach the
retraction direction of the drive cylinder o©0 as approaching
the stationary mold contact face 412 from the restricting
core-side contact face 411, compared to the case of the
restricting core 50 being formed 1n & rectangular shape, 1t 1s
possiole to make the contacting face of the rotary core 20

with the restricting core 40 smaller, thereby making an

H114-3239-USO1 (HNEF-078US)
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FIG. 7 is a view schematically showing aspects of cross-
sections of the rotary ccre 20 that 1s rotationally moving and

T £3. (a) to (¢)y in FIG. 7 correspond to

-y

O

{)

e restrictling cor

(a) teo (¢) in FIG. 2, respectively. As shown in (a) tc (c) in
FIG. 7, when the restrictinag core 40 further advances 1n the

retraction direction of the drive shaft 60 from the state

-

cshown in FIG. €, the cam pins 42 arrive &t the starting enc of

(D

the sloped part 242, which 1s an elbow part of the cam groove
24. The starting end cof the sloped part Z42Z (connecting
portion of the linear part 241 and sloped part 242) 1s pressed
in the retraction direction by the cam pin 42, whereby the
rotary core 20 begins to rotationally move in a direction
separating from the undercut part &2Z.

[0047]

FIG. 10 1s an enlarged cross—-sectional view sShowlng an
aspect of the rotary core 20 mold releasing from the unocercut
part &€2. As shown 1n FIG. 10, by the rotary core Z2C
rotaticnally moving rearwards (side of stationary mold 12)
accompanying the downward movement of the restricting core 40,
the end of the cavity forming face 211 of the rotary core 20
becomes able to mold release w_thout interfering with the
undercut part 82. As 1n the present embodiment, even 1f an
undercut part &2 of a complicated shape having a cross-

sectional shape formed in a V-shape, since the rotary core Z0

H114-3239-US01 (HNEF-078US)
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rotationally moves so as to avoid the undercut parit £2, 1t

1y

}
}-i-

becomes possibkle to efficiently perform the movement reguired

FIG. § 1s a view schematically showlng aspects ©f the
cross—-sections of the rotary core 2Z0 having further
rotationally moved from the state of FIG. 7 and the
restricting core 40. (a) to (c¢) in FIG. & cocrrespond to (a) to
(c) 1n FIG. 5, respectively. As shown in (a) toc (¢) 1n FIG. &,
when the restricting core 40 moves downwards further from the
state shown in FIG. 7, the cam pins 42 cause the rotary core
20 to further move rearwards while moving from the starting
end of the sloped part 242 to a finishing end, and then the

distancing of the rotary core 20 from the undercut &2

finishes.
10049]

After mold release completion of the rotary core 20,
removal ¢f the molded article £0 becomes possible by causing

the movable mcld 11 to move 1n a direction separating from the

stationary mold 12. It should be noted that 1t may be made =a
configuration that performs mcld release of the rotary core
20, after causing the movable mold 11 to mocve 1in the direction
separating Zrom the stationary mold 12. The removal method of
the molded article 80 can adopt an appropriate method such as
usilng an extrusion core and pick-up device.

[ 00S0]

The following such effects are exerted according to the

H114-3235-UJS01 (HNEF-078US)
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mcld apparatus 1 of the present embodiment explained above.

Tne meld apparatus 1 Qf the present embodiment i1ncludes:
the stationzry meld 12 of the mold main body 2 that molds the
maln body part €l1; the rotary core 20 that molds the undercut
part £Z and mold releases by rotatlonally moving 1n a

direction sepearating from the undercut part €2; and the

restricting core 40 that restricts movement of the rotary core

D

0 by sandwiching between the stationary mold 12 and rotary
core 20 during molding, and releases restriction of the rotary
core 20 by moving in a direction exiting from between the
stationary meld 12 and rotary core 20 (retraction direction of
the drive shaft €l1) during mold release of the rotary core 20
from the undercut part SZ.

[0051]

Even 1f an undercut part 82 of a complicated shape such as

that having z V-shaped cross-sectional shape, 1t 1s thereby
possible to cause the rotary core 20 to mcld release from the
undercut part 82 by way o¢f rotational movement, while the
movement of the rotary core 20 to the side of the staztionary
mold 12 1s restricted by the restricting core 40, even 1if
resin pressure 1s exerted during moldilng. Therefore, 1t 1s
possible to effectively prevent a situation in which a core
line 1s formed by a step arising between the stationary mold
12 and rotary core 20 by the rotary core 20 being pushed 1in by
the resin pressure, whereby the rotary core 20 can no longer
be mold released.

L0002 ]
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In the present embodiment, the restricting core-side

contact face 411 of the restricting core 40 1s feormed 1in a

planar shape, as well zs the rotary core-side contact face ZZ1
cf the rotary core 20 being formed in a planar shape.
[0053]

-

Since ths rotary ccre 20 and restricting core 40 thereby
come to make surface contact, it 1s pcecssible to properly
accept the resin pressure by the restricting core 40, and thus
a pressure-resistant structure that endures the resin pressur
with a simple configuration can be reallzed. 1In addition,
cince the rotarv core 20 and restricting core 40 come 1nto
surface contact, considerations, etc. for design errcr at the
time of contact of the restricting cocre 40 with the rotary
core 20 are alsc easy, and thus it 1s possible to optimize the

structure of the meld apparatus 1.
10054]

In the present embodiment, the restricting core 40 1s
configured so as to move linearly, the planar portion of the
restricting core 4C contacting with the rotary core 20 1is
formed so as to slope to the side c¢f the rotary core 20 as
advancing in the exiting direction of the restricting core 40
(retraction direction of the drive shaft 61).

[0C50]

f-!

Since the contact ¢f the restricting core 40 with the

rotary ccre 20 comes to be promptly relieased when movement of
the restricting core 40 1s 1nitlated, compared to a

configuration causing the restricting core 40 to move from

H114-3239-US01 (HNEF-078US)
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between the statlonary meld 12 and rotary core 20 while a

state of The rcotary core 20 and restricting core 40 contacting
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force reguired 1n the movement of the restricting core 40, and
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thus the drive means such as the driv
reduced in size. In addition, even if the rotary core 20 _s
pushed -nto & side ¢f The restricting core 40 by way ¢I the
resin pressure, 1t 1s possible to smoothly perform distancing

of the restricting core 40 relative to the rotaryv core 20, and

thus the molded article 80 can be reliably removed without

())

triggering mold releasling delect.
[00>¢]

In the present embodiment, the restricting core 40 and
rotary core 20 are coupled by a cam mechanism consisting of
the cam pins 42 and cam grooves 24 so as to cause the rotary
core 20 to rotatioconally move in a cirection separating from
the undercut part 82 accompanying movement of the restricting
core 40.

L 0057]

It 1s thereby possible to make the drive means for causing
the restricting core 40 ana rotarv ccocre 20 to move to be
shared, and tnhus the productiocn cost of the mold apparatus 1
can be effectively reduced.

10058 ]
Although a preferred embodiment c¢f a mold apparatus c¢f the

present invention 1s explained above, the present invention 1s

not to be limited to the aforementioned embodiment, and

H114-3235-US01 (HNEF-078US)
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~‘:": i, - - r L) whn, F i , P - B ol .'""
modaficatons thereto are possihble wnerse appropricte.

The rotaryv core 20 c¢f the above-mentionec embodiment has
the side-wall parts 22 arrenged at both encs formed in fan
shapes; however, 1t i1s not lim_ted fto this configuration. For

example, the portion corresponding to the side-wsll part Z3 of

the rotarv core 20 of the presert 1nvention may be medified to

another shape such as a rectangular shape. In thls case, 1t 1s
creferable for an adeguate gap to be provided between the end

~f the side-wall part and the stationary mocld so that the

r_h

9
(D
()

a
portion corresponding to the sicde-wall part zZ3 does not
contact with the statilonary molc 1Z during mold release from
the undercut part.

[0060]

In the above-mentioned embodiment, an explanatlicon was made
with the mold apparatus 1 for mclding the bumper portion of a
vehicle as the molded article 80 as an example; however, 1t 1s
not toc be limited to this example, and 1t 1s possible to apply

the present invention so long as being & molc apparatus that

produces a molded article having an undercut part.

H114-3239-US01 (HNEF-078US)
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CLAIMS:

1. A mold apparatus for resin molding a molded article that
has a main body part and an undercut part; the mold apparatus

comprising:
a mold main body that molds the main body part;

a rotary core that molds the undercut part, and mold
releases by rotationally moving in a direction separating from

the undercut part; and

a restricting core that restricts movement of the rotary
core by sandwiching between the mecld main body and the rotary
core during molding, and releases restriction of the rotary

core by moving 1n a direction exiting from between the mold

maln body and the rotary core during mold release 0f the rotary

core from the undercut part,

wherein the rotary core includes:

a rotary core main body part having a cavity forming face

for molding the undercut,

a core housing part that 1s arranged on the other side to

pr—

the cavity forming face of the rotary core maln body part, and

having formed therein a rotary core-side contact face that 1s a

portion making surface contact with the restricting core, and

a side-wall part that 1is a face on the other side to the

cavity forming face in the rotary core main body part, and 1s

o

formed on both sides of the core housing part, and

CA 2916277 2017-06-22
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wherein the restricting core includes a restricting core-

side contact face that is a portion making surface contact
against the rotary core, and a stationary mold contact face

that 1s a portion that contacts with the mold main body, and is

formed on the other side to the restricting core-side contact

face.

2. The molding apparatus according to claim 1, wherein a gap

p—

1s formed between an end face of the side-wall part and the

mold main body so that the side-wall part and the mold main

body do not contact during molding and during mold release.

3. The mold apparatus according to claim 2, wherein the

restricting core is configured so as to move linearly, and

wherein a planar portion of the restricting core

contacting with the rotary core is formed so as to slope to a

h

side of the rotary core as advancing in an exiting direction o:

the restricting core.

F

q The mold apparatus according to any one of claims 1 to 3,

whereln the restricting core and the rotary core are coupled by
a cam mechanism so as to cause the rotary core to rotationally
move 1n a direction separating from the undercut part

accompanying movement of the restricting core.

*

5 A resin molding method of a molded article having a main

pody part and an undercut part, the method comprising the steps

pl—
P

oL .

1njection molding a resin in a state housing a
restricting core between a mold main body that molds the main

pody part and a core housing part of a rotary core that

CA 2916277 2017-06-22
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includes a rotary core main body having a cavity forming face

that molds the undercut part, the core housing part that is

arranged on the other side to the cavity forming face of the

rotary core main body part, and having formed therein a rotary

core-side contact face that is a portion making surface contact

wlth the restricting core, and a side-wall part that is a face

on the other side to the cavity forming face in the rotary core

gr—

maln body part, and is formed on both sides of the core housing

part, wherein the restricting core includes a restricting core-

side contact face that is a portion making surface contact

against the rotary core, and a stationary mold contact face

that 1s a portion that contacts with the mold main body, and is

formed at the other side to the restricting core-side contact

face; and 1n a state restricting movement of the rotary core by

way of the restricting core making surface contact with the

rotary core as well as making contact with the mold main body;

and

mold releasing by the restricting core releasing
restriction of the rotary core by moving in a direction exiting
from between the mold main body and the rotary core, and the

rotary core for which restriction was released rotationally

moving in a direction separating from the undercut part.

CA 2916277 2017-06-22
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