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DESCRIPTION 

TRANSFER APPARATUS, RESIN MOLDING APPARATUS, AND METHOD FOR 

MANUFACTURING RESIN MOLDED PRODUCT 

TECHNICAL FIELD 

[0001] The present invention relates to a conveyance apparatus, a resin molding apparatus, and 

a method for manufacturing a resin molded product. 

BACKGROUND ART 

[0002] Conventionally, for example, as disclosed in Patent Literature 1, a conveyance 

apparatus that conveys and positions an object to be molded with respect to a molding die having 

no positioning pin for positioning the object to be molded is considered. 

[0003] In this conveyance apparatus, a position defining member serving as a positioning 

reference of the object to be molded is brought into contact with an inner surface of a recess in 

which a pot block of a lower molding die is accommodated, and the object to be molded is 

brought into contact with an end surface of the position defining member to position the object to 

be molded. 

Citation List 

Patent Literature 

[0004] Patent Literature 1: JP 6655148 B2 

SUMMARY OF THE INVENTION 

Technical Problem 

[0005] However, in the above configuration, when the position defining member is brought 

into contact with the inner surface of the recess, it is difficult to position the position defining 

member in a vertical direction, and the position defining member may not be brought into 

contact with the inner surface of the recess.  Furthermore, in the above configuration, a lower 

end of the position defining member may come into contact with an upper surface of the pot 

block to be scratched or damaged. 

[0006] Therefore, the present invention has been made to solve the above problems, and a main 

object thereof is to reliably bring a member serving as a positioning reference of an object to be 

molded into contact with a side surface of a recess formed in a molding die. 

Solution to Problem 

[0007] That is, a conveyance apparatus according to the present invention is a conveyance 
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apparatus that conveys an object to be molded to a molding die in which a recess is formed on a 

side of a mold surface on which the object to be molded is placed, the conveyance apparatus 

including: a position reference mechanism having a reference surface serving as a positioning 

reference of the object to be molded placed on the molding die; and an object-to-be-molded 

moving mechanism that moves the object to be molded placed on the molding die toward the 

reference surface, in which the position reference mechanism includes: a reference surface 

member having the reference surface and provided so as to be contactable with a side surface of 

the recess; a lift mechanism that comes into contact with a bottom surface of the recess to 

separate the reference surface member from the bottom surface of the recess; and a reference 

surface moving mechanism that moves the reference surface member toward a side surface of 

the recess while the reference surface member is separated from the bottom surface of the recess 

by the lift mechanism. 

Advantageous Effects of Invention 

[0008] According to the present invention configured as described above, the member serving 

as the positioning reference of the object to be molded can be reliably brought into contact with 

the side surface of the recess formed in the molding die. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a schematic diagram illustrating a configuration of a resin molding apparatus 

according to an embodiment of the present invention. 

FIG. 2 is a schematic diagram illustrating an object-to-be-molded placement state and a 

resin material loading state of a molding module in the same embodiment. 

FIG. 3 is a schematic diagram illustrating a mold clamping state of the molding module 

in the same embodiment. 

FIG. 4 is a schematic diagram illustrating a resin injection state of the molding module 

in the same embodiment. 

FIG. 5 is a schematic diagram illustrating a mold opening state of the molding module 

in the same embodiment. 

FIG. 6 is a side view schematically illustrating a state where a conveyance apparatus in 

the same embodiment holds an object to be molded. 

FIG. 7 is a plan view schematically illustrating an arrangement mode of a reference 

position mechanism and an object-to-be-molded moving mechanism with respect to the object to 

be molded in the same embodiment. 

FIG. 8 is a side view schematically illustrating an operation of a lift mechanism in the 

same embodiment. 
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FIG. 9 is a side view schematically illustrating an operation of a reference surface 

moving mechanism in the same embodiment. 

FIG. 10 is a side view schematically illustrating a state where a lift member of the 

conveyance apparatus in the same embodiment is in contact with a bottom surface of a recess. 

FIG. 11 is a plan view schematically illustrating a state where a reference surface 

member of the conveyance apparatus in the same embodiment is in contact with a side surface of 

the recess. 

Fig. 12 is a side view schematically illustrating a state where the conveyance apparatus 

in the same embodiment separates a pressing member from the object to be molded. 

FIG. 13 is a side view schematically illustrating a state where the conveyance apparatus 

in the same embodiment places the object to be molded on a lower molding die. 

FIG. 14 is a plan view schematically illustrating a state where an object-to-be-molded 

moving mechanism of the conveyance apparatus in the same embodiment moves the object to be 

molded toward a reference surface. 

FIG. 15 is a side view schematically illustrating a state where the conveyance apparatus 

in the same embodiment presses the object to be molded with the pressing member. 

FIG. 16 is a side view schematically illustrating an operation after the conveyance 

apparatus in the same embodiment completes positioning. 

Reference Signs List 

[0010] 100 resin molding apparatus 

W object to be molded 

13 conveyance apparatus 

141 pot block 

15 molding die 

15M recess 

15M1 side surface of recess 

15M2 bottom surface of recess 

20 holding unit 

23 pressing member 

30 position reference mechanism 

PR reference surface 

31 reference surface member 

32 lift mechanism 

33 reference surface moving mechanism 
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321 lift member 

322 up-down moving slide portion 

322a up-down moving rail member 

322b up-down moving slide member 

332 cam driver 

333 cam slider 

34 horizontal slide portion 

40 object-to-be-molded moving mechanism 

DESCRIPTION OF EMBODIMENTS 

[0011] Next, the present invention will be described in more detail with reference to examples.  

However, the present invention is not limited by the following description. 

[0012] As described above, a conveyance apparatus of the present invention is a conveyance 

apparatus that conveys an object to be molded to a molding die in which a recess is formed on a 

die surface side on which the object to be molded is placed, the conveyance apparatus including: 

a position reference mechanism that has a reference surface serving as a positioning reference of 

the object to be molded placed on the molding die; and an object-to-be-molded moving 

mechanism that moves the object to be molded placed on the molding die toward the reference 

surface, in which the position reference mechanism includes: a reference surface member that 

has the reference surface and is provided to be able to come into contact with a side surface of 

the recess; and a lift mechanism that comes into contact with a bottom surface of the recess and 

brings the reference surface member into a state of being separated from a bottom surface of the 

recess; and, a reference surface moving mechanism that moves the reference surface member 

toward a side surface of the recess. 

In this conveyance apparatus, after the reference surface member is separated from the 

bottom surface of the recess by the lift mechanism, the reference surface moving mechanism 

moves the reference surface member toward the side surface of the recess.  Therefore, when the 

reference surface member is moved to the side surface of the recess, the reference surface 

member can be easily moved, and the reference surface member can be reliably brought into 

contact with the side surface of the recess.  Furthermore, since the reference surface member 

does not come into contact with the bottom surface of the recess, it is possible to prevent the 

conveyance apparatus or the molding die from being scratched or damaged. 

[0013] Specifically, it is conceivable that the molding die includes a pot block formed with a 

pot in which a resin material is accommodated, and the recess is formed by positioning the pot 

block below the mold surface. 
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In this configuration, the lift mechanism comes into contact with an upper surface of the 

pot block to separate the reference surface member from the upper surface of the pot block. 

As a result, since the reference surface member does not come into contact with the 

upper surface of the pot block, it is possible to prevent the reference surface member from being 

damaged or the upper surface of the pot block from being scratched. 

[0014] It is preferable that the conveyance apparatus of the present invention further includes a 

holding unit that holds the object to be molded, and the lift mechanism includes a lift member 

provided so as to be contactable with the bottom surface of the recess, and an up-down moving 

slide portion that slides the lift member so as to be moved up and down with respect to the 

holding unit. 

With this configuration, since the lift member is configured to be movable up and down 

with respect to the holding unit, the lift member can be brought into contact with the bottom 

surface of the recess without accurately determining a position of the lift member in a vertical 

direction by the holding unit.  That is, even if the holding unit descends after the lift member 

comes into contact with the bottom surface of the recess, the up-down moving slide portion 

absorbs an amount of descent of the holding unit.  As a result, the lift member does not 

excessively push the bottom surface of the recess, and it is possible to prevent the lift member or 

the molding die from being scratched or damaged. 

[0015] In order to determine a position of the reference surface member in the vertical direction 

only by bringing the lift member into contact with the bottom surface of the recess, it is desirable 

that the reference surface member be fixed in a relative position in the vertical direction with 

respect to the lift member, and be configured to be movable up and down with respect to the 

molding die together with the lift member. 

[0016] In order to set the reference surface member to a position facing the side surface of the 

recess along a horizontal direction in a state where the lift member is in contact with the bottom 

surface of the recess, it is desirable that a distance along a vertical direction between a lower end 

of the reference surface member and a lower end of the lift member be smaller than a depth 

dimension of the recess. 

[0017] In order to make the reference surface member movable in the horizontal direction 

while preventing the lift member in contact with the bottom surface of the recess from moving in 

the horizontal direction, it is desirable that the reference surface member be configured to be 

horizontally movable with respect to the lift member. 

[0018] In order to horizontally move only the reference surface member while enabling up-and-

down movement of the reference surface member and the lift member, it is desirable that the up-

down moving slide portion include a rail member and a slide member that slides the rail member, 
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and the reference surface member be configured to be horizontally movable with respect to the 

lift member by a horizontal slide portion provided on the slide member. 

[0019] As a specific embodiment of the reference surface moving mechanism, it is conceivable 

to use a cam mechanism.  Specifically, it is desirable that the reference surface moving 

mechanism include a cam that moves up and down by an actuator, and a follower that is 

provided on the reference surface member and horizontally moves in contact with the cam. 

[0020] It is conceivable that the conveyance apparatus of the present invention further includes 

a pressing member that presses the object to be molded placed on the molding die toward the 

molding die.  In order to realize downsizing of the conveyance apparatus and simplification of 

the structure in this configuration, it is desirable that the reference surface member and the lift 

mechanism be provided on the pressing member. 

[0021] Furthermore, a resin molding apparatus including the above-described conveyance 

apparatus is also an aspect of the present invention. 

[0022] In addition, a method for manufacturing a resin molded product of the present invention 

uses the above-described conveyance apparatus, and includes: bringing the reference surface 

member into contact with the molding die; moving and positioning the object to be molded 

placed on the molding die toward the reference surface; and molding the positioned object to be 

molded with a resin. 

[0023] <One embodiment of the present invention> 

Hereinafter, an embodiment of a resin molding apparatus according to the present 

invention will be described with reference to the drawings.  Note that any of the drawings 

illustrated below is schematically illustrated by omitting or exaggerating as appropriate for easy 

understanding.  The same components are denoted by the same reference signs, and the 

description thereof will be omitted as appropriate. 

[0024] <Overall configuration of resin molding apparatus 100> 

A resin molding apparatus 100 according to the present embodiment performs resin 

molding on an object to be molded W1 on which an electronic component Wx is mounted, for 

example, by transfer molding using a resin material J. 

[0025] Here, the object to be molded W1 is, for example, a metal substrate, a resin substrate, a 

glass substrate, a ceramic substrate, a circuit substrate, a semiconductor substrate, a wiring 

substrate, a lead frame, or the like, and the presence or absence of wiring is irrelevant.  The 

electronic component Wx mounted on an upper surface of the object to be molded W1 is, for 

example, a bare chip or a resin-sealed chip.  Furthermore, the resin material J for resin molding 

is, for example, a composite material containing a thermosetting resin, and the form of the resin 

material J is granular, powder, liquid, sheet, tablet, or the like. 



7 

[0026] Specifically, as illustrated in FIG. 1, the resin molding apparatus 100 includes, as 

components, a supply module 100A that supplies the object to be molded W1 and the resin 

material J before molding, a molding module 100B that performs resin molding, and a storage 

module 100C that stores the object to be molded W2 (Hereinafter, a resin molded product W2) 

after molding.  Note that the supply module 100A, the molding module 100B, and the storage 

module 100C can be attached to and detached from other components and can be replaced with 

each other. 

[0027] The supply module 100A includes an object-to-be-molded supply unit 11 that supplies 

the object to be molded W1, a resin material supply unit 12 that supplies the resin material J, and 

a conveyance apparatus 13 (Hereinafter, loader 13) that receives the object to be molded W1 

from the object-to-be-molded supply unit 11, conveys the object to be molded W1 to the 

molding module 100B, receives the resin material J from the resin material supply unit 12, and 

conveys the object to be molded W1 to the molding module 100B. 

[0028] The loader 13 moves back and forth between the supply module 100A and the molding 

module 100B, and moves along a rail (not illustrated) provided across the supply module 100A 

and the molding module 100B.  Note that details of the loader 13 will be described later. 

[0029] As illustrated in FIGS. 2 to 5, the molding module 100B includes one molding die 15 

(Hereinafter, a lower molding die 15) of a molding die provided with a resin injection portion 14, 

the other molding die 16 (Hereinafter, an upper molding die 16) of the molding die provided to 

face the lower molding die 15 and formed with a cavity 16a into which the resin material J is 

injected, and a mold clamping mechanism 17 for clamping the lower molding die 15 and the 

upper molding die 16.  The lower molding die 15 is provided on a movable platen 101 that 

moves up and down by the mold clamping mechanism 17 via a lower platen 102.  The upper 

molding die 16 is provided on an upper fixed platen (not illustrated) via an upper platen 103. 

[0030] The resin injection portion 14 of the present embodiment includes a pot block 141 in 

which a pot 141a for accommodating the resin material J is formed, a plunger 142 for pressure-

feeding the resin material J accommodated in the pot 141a, and a plunger drive unit 143 for 

driving the plunger 142.  Note that the plunger 142 pumps the resin material J heated and melted 

in the pot 141a. 

[0031] The pot block 141 is positioned below a mold surface 15a of the lower molding die 15 

on which the object to be molded W1 is placed.  That is, an upper surface 141b of the pot block 

141 is positioned below the mold surface 15a of the lower molding die 15 (See “DETAILS OF 

RECESS” in FIG. 2).  With this configuration, a recess 15M is formed on a side of the mold 

surface 15a of the lower molding die 15.  Furthermore, an upper surface 141b of the pot block 

141 is a bottom surface 15M2 of the recess 15M. 
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[0032] The upper molding die 16 is formed with a cavity 16a that accommodates the electronic 

component Wx of the object to be molded W1 and into which the molten resin material J is 

injected.  Furthermore, in the upper molding die 16, a cal portion 16b that is a recess is formed at 

a portion facing the pot 141a, and a runner portion 16c that connects the cal portion 16b and the 

cavity 16a is formed.  Note that, although not illustrated, an air vent is formed on the upper 

molding die 16 on a side opposite to the pot 141a. 

[0033] Then, as illustrated in FIG. 3, when the lower molding die 15 and the upper molding die 

16 are clamped by the mold clamping mechanism 17, a resin flow path including the cal portion 

16b and the runner portion 16c allows the pot 141a and the cavity 16a to communicate with each 

other.  In this state, when the melted resin material J is injected into the cavity 16a by the plunger 

142, the electronic component Wx of the object to be molded W1 is resin-sealed. 

[0034] The storage module 100C is provided with a storage part 18 that stores the resin molded 

product W2, and a conveyance apparatus 19 (Hereinafter, an unloader 19) that receives the resin 

molded product W2 from the molding module 100B and conveys the resin molded product W2 

to the storage part 18. 

[0035] The unloader 19 moves back and forth between the molding module 100B and the 

storage module 100C, and moves along a rail (not illustrated) provided across the molding 

module 100B and the storage module 100C. 

[0036] <Basic operation of resin molding apparatus 100> 

The basic operation of the resin molding apparatus 100 will be briefly described with 

reference to FIGS. 2 to 5. 

[0037] As illustrated in FIG. 2, in a state where the lower molding die 15 and the upper 

molding die 16 are opened, the object to be molded W1 before molding is conveyed by the 

loader 13 and transferred to the lower molding die 15 to be placed thereon.  At this time, the 

upper molding die 16 and the lower molding die 15 are heated to a temperature at which the 

resin material J can be melted and cured.  Thereafter, the object to be molded W1 on the lower 

molding die 15 is positioned by the loader 13 as described later, and the resin material J is 

conveyed and stored in the pot 141a of the pot block 141. 

[0038] In this state, when the lower molding die 15 is raised by the mold clamping mechanism 

17, the lower molding die 15 and the upper molding die 16 are clamped (see FIG. 3).  When the 

plunger 142 is raised by the plunger drive unit 143 after the clamping, the molten resin material J 

in the pot 141a is injected into the cavity 16a through a resin passage as illustrated in FIG. 4.  

Then, after the resin material J is cured in the cavity 16a, as illustrated in FIG. 5, the molding 

dies are opened by the mold clamping mechanism 17, and the resin molded product W2 is 

carried out by the unloader 19 and conveyed to the storage part 18. 



9 

[0039] <Specific configuration of loader 13> 

Next, a specific configuration of the loader 13 in the present embodiment will be 

described with reference to FIGS. 6 to 16.  Note that in FIGS. 6 to 16, illustration of the 

electronic component Wx is omitted. 

[0040] As illustrated in FIG. 6 and the like, the loader 13 includes a holding unit 20 that holds 

and transfers the object to be molded W1 to the lower molding die 15 for placement, a position 

reference mechanism 30 having a reference surface PR serving as a positioning reference of the 

object to be molded W1 placed on the lower molding die 15, and an object-to-be-molded moving 

mechanism 40 that moves the object to be molded W1 placed on the lower molding die 15 

toward the reference surface PR. 

[0041] (1) Configuration of holding unit 20 

As illustrated in FIG. 6 and the like, the holding unit 20 includes a base member 21 

provided movably along a rail (not illustrated), a holding mechanism 22 provided on the base 

member 21 to hold the object to be molded W1, a pressing member 23 that presses the object to 

be molded W1 placed on the lower molding die 15, and an up-down moving mechanism 24 that 

moves the pressing member 23 up and down.  Furthermore, the base member 21 is provided with 

a resin holding portion (not illustrated) that holds the resin material J. 

[0042] As illustrated in FIG. 6 and the like, the holding mechanism 22 includes a pair of 

conveyance claws 22a that hooks and holds both ends of the object to be molded W1, and a drive 

unit (not illustrated) that enlarges or reduces an interval between the conveyance claws 22a.  The 

object to be molded W1 is hooked and held by reducing the interval between the conveyance 

claws 22a by the drive unit, and the holding of the object to be molded W1 is released by 

increasing the interval between the conveyance claws 22a.  As illustrated in FIG. 6, the holding 

mechanism 22 of the present embodiment holds the pressing member 23 together with the object 

to be molded W1 in a state where the object to be molded W1 is hooked and held on the 

conveyance claw 22a.  That is, the pressing member 23 is placed on an upper surface of the 

object to be molded W1 held by the conveyance claws 22a.  Note that the holding mechanism 22 

may not hold the pressing member 23. 

[0043] As illustrated in FIG. 6 and the like, the pressing member 23 presses an outer peripheral 

edge portion of the object to be molded W1 to suppress warpage of the object to be molded W1.  

Specifically, on a lower surface of the pressing member 23, a pressing portion 23a in contact 

with the outer peripheral edge portion of the object to be molded W1 is provided, and a recess 

23b for accommodating the electronic component Wx mounted on the object to be molded W1 is 

formed.  In addition, as will be described later, a reference surface member 31 of the position 

reference mechanism 30 and a lift mechanism 32 are provided in the pressing member 23. 
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[0044] As illustrated in FIG. 6 and the like, the up-down moving mechanism 24 is provided on 

the base member 21 to adjust a height position of the pressing member 23 with respect to the 

object to be molded W1.  The up-down moving mechanism 24 of the present embodiment is 

configured using, for example, an air cylinder, and can set the pressing member 23 to (a) a state 

of pressing the object to be molded W1 held by the holding mechanism 22 (see FIGS. 6, 10, and 

11), (b) a state of being separated from the object to be molded W1 held by the holding 

mechanism 22 (see FIG. 12), (c) a state of pressing the object to be molded W1 placed on the 

lower molding die 15 (see FIG. 15), and (d) a state of being separated from the object to be 

molded W1 placed on the lower molding die 15 (see FIGS. 13, 14, and 16). 

[0045] (2) Configuration of position reference mechanism 30 

As illustrated in FIG. 6 and the like, the position reference mechanism 30 includes a 

reference surface member 31 having the reference surface PR and provided so as to be able to 

come into contact with the side surface 15M1 of the recess 15M, the lift mechanism 32 that 

comes into contact with the bottom surface 15M2 of the recess 15M to bring the reference 

surface member 31 into a state of being separated from the bottom surface 15M2 of the recess 

15M, and a reference surface moving mechanism 33 that moves the reference surface member 31 

toward the side surface 15M1 of the recess 15M in a state where the reference surface member 

31 is separated from the bottom surface 15M2 of the recess 15M by the lift mechanism 32.  Note 

that, as illustrated in FIG. 7, a plurality of (here, two) the position reference mechanisms 30 are 

provided in a width direction orthogonal to a first direction (direction from a vent side to a pot 

side). 

[0046] The reference surface member 31 is in contact with the side surface 15M1 of the recess 

15M formed in the lower molding die 15, and the planar reference surface PR is formed on a 

surface facing the vent side.  The reference surface member 31 comes into contact with the side 

surface 15M1 of the recess 15M, and the reference surface PR is set at a position serving as a 

positioning reference of the object to be molded W1. 

[0047] The lift mechanism 32 is brought into contact with the upper surface 141b of the pot 

block 141 (the bottom surface 15M2 of the recess 15M) to cause the reference surface member 

31 to be separated from the upper surface 141b of the pot block 141 by a predetermined distance 

set in advance (see FIG. 8).  Specifically, the lift mechanism 32 includes a lift member 321 

provided so as to be able to contact the upper surface 141b of the pot block 141 (the bottom 

surface 15M2 of the recess 15M), and an up-down moving slide portion 322 that slides the lift 

member 321 so as to be moved up and down with respect to the holding unit 20. 

[0048] A relative position of the lift member 321 in the vertical direction with respect to the 

reference surface member 31 is fixed, and a distance along the vertical direction between a lower 
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end of the reference surface member 31 and a lower end of the lift member 321 is fixed.  As 

illustrated in FIG. 8, a distance L1 along the vertical direction between the lower end of the 

reference surface member 31 and the lower end of the lift member 321 is set to be smaller than a 

depth dimension L2 (that is, a distance between the mold surface 15a and the upper surface 141b 

of the pot block 141 in the vertical direction) of the recess 15M. 

[0049] The up-down moving slide portion 322 includes an up-down moving rail member 322a 

provided along the vertical direction on a side of the holding unit 20, and an up-down moving 

slide member 322b that slides the up-down moving rail member 322a and is provided with the 

lift member 321.  The up-down moving rail member 322a of the present embodiment is provided 

on the pressing member 23.  That is, the lift member 321 is configured to be movable up and 

down with respect to the pressing member 23. 

[0050] The reference surface member 31 is configured to be vertically movable with respect to 

the lower molding die 15 together with the lift member 321, and is configured to be horizontally 

movable with respect to the lift member 321. 

[0051] Specifically, the reference surface member 31 is configured to be horizontally movable 

with respect to the lift member 321 by a horizontal slide portion 34 provided on the up-down 

moving slide member 322b (see FIG. 9).  Here, the horizontal slide portion 34 includes a 

horizontal rail member 341 provided along the horizontal direction on the up-down moving slide 

member 322b, and a horizontal slide member 342 that slides the horizontal rail member 341 and 

is provided with the reference surface member 31.  As described above, by providing the 

reference surface member 31 on the up-down moving slide member 322b via the horizontal slide 

portion 34, it is configured to be movable horizontally with respect to the lift member 321 while 

being movable up and down together with the lift member 321. 

[0052] The reference surface moving mechanism 33 moves the reference surface member 31 

having the reference surface PR in the horizontal direction, and is configured using a cam 

mechanism.  Specifically, the reference surface moving mechanism 33 includes an actuator 331 

provided in the holding unit 20, a cam driver 332 that moves up and down by the actuator 331, 

and a cam slider 333 that is provided in the reference surface member 31 and moves along the 

horizontal direction in contact with the cam driver 332. 

[0053] The actuator 331 is provided on the base member 21 of the holding unit 20 and moves 

the cam driver 332 up and down along the vertical direction, and is configured using, for 

example, an air cylinder. 

[0054] The cam driver 332 is provided at a lower end portion of a lever member 334 that 

moves up and down by the air cylinder 331.  The lever member 334 is raised by turning on the 

air cylinder 331.  Furthermore, the lever member 334 is biased downward by an elastic member 
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335 such as a spring, and when the air cylinder 331 is turned off, the lever member descends 

while receiving an elastic force of the elastic member 335. 

[0055] The cam slider 333 is provided above the horizontal slide member 342 provided with 

the reference surface member 31.  The cam slider 333 has an inclined surface 333a facing a side 

of the pot 141a (see FIGS. 8 and 9), and when the cam driver 332 descends, the cam driver 332 

comes into contact with the inclined surface 333a and moves toward the vent side (a side of the 

side surface 15M1 of the recess 15M) along the horizontal direction.  Furthermore, the cam 

slider 333 is biased toward the pot side (in a direction away from the side surface 15M1 of the 

recess 15M) by an elastic member 336 such as a spring, and moves toward the pot side while 

receiving an elastic force of the elastic member 336 when the cam driver 332 rises. 

[0056] Here, in the cam slider 333, in a state where the cam driver 332 is lowered and the 

reference surface member 31 is in contact with the side surface 15M1 of the recess 15M, an 

inclination angle of the inclined surface 333a with which the cam driver 332 is in contact is set to 

an angle within a range of 0 degrees to 30 degrees, preferably within a range of 0 degrees to 15 

degrees from the vertical direction.  With this configuration, when the object to be molded W1 is 

positioned using the reference surface PR, the reference surface member 31 can be prevented 

from moving by a reaction force that the reference surface member 31 receives from the object 

to be molded W1. 

[0057] (3) Configuration of object-to-be-molded moving mechanism 40 

As illustrated in FIG. 6 and the like, the object-to-be-molded moving mechanism 40 

slidingly moves the object to be molded W1 placed on the lower molding die 15 to the pot side, 

and positions the object to be molded W1 using the reference surface PR fixed by the position 

reference mechanism 30. 

[0058] Specifically, the object-to-be-molded moving mechanism 40 includes an object-to-be-

molded contact portion 41 that is movably provided in the holding unit 20 and is in contact with 

the object to be molded W1, and an object-to-be-molded driving unit 42 that moves the object-

to-be-molded contact portion 41. 

[0059] The object-to-be-molded contact portion 41 of the present embodiment is provided on 

the base member 21 of the holding unit 20 so as to be movable in the first direction (direction 

from the vent side to the pot side), and is in contact with a vent-side end portion of the object to 

be molded W1.  The object-to-be-molded contact portion 41 has, for example, a rod shape, and is 

provided in plurals (for example, two) in the width direction orthogonal to the first direction (see 

FIG. 7). 

[0060] The object-to-be-molded driving unit 42 moves the object-to-be-molded contact portion 

41 in the first direction to bring a pot-side end portion of the object to be molded W1 into contact 
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with the reference surface PR for positioning.  The object-to-be-molded driving unit 42 is 

configured using, for example, an air cylinder. 

[0061] Furthermore, the object-to-be-molded contact portion 41 and the object-to-be-molded 

driving unit 42 are connected via a connecting member 43.  An upper end portion of the object-

to-be-molded contact portion 41 is rotatably connected to the connecting member 43 by a 

rotating member 44, and a lower end portion thereof is configured to be in contact with the vent-

side end portion of the object to be molded W1.  Note that, as illustrated in FIG. 11 and the like, 

the lower molding die 15 is provided with a clearance groove 151 at least in a movement range 

of the lower end portion of the object-to-be-molded contact portion 41 so as not to hinder the 

movement of the object-to-be-molded contact portion 41. 

[0062] Moreover, as illustrated in FIG. 6 and the like, the object-to-be-molded moving 

mechanism 40 includes an elastic member 45 such as a spring that is elastically deformed along 

with the movement of the object-to-be-molded contact portion 41 in the first direction to bias the 

object-to-be-molded contact portion 41 toward the pot side.  The elastic member 45 of the 

present embodiment is provided between the connecting member 43 and the object-to-be-molded 

contact portion 41.  The elastic member 45 is provided on the vent side with respect to the 

object-to-be-molded contact portion 41, absorbs a movement amount of the object-to-be-molded 

driving unit 42 after the object-to-be-molded contact portion 41 comes into contact with the 

object to be molded W1, and presses the pot-side end portion of the object to be molded W1 

against the reference surface PR by its elastic force (see FIG. 14). 

[0063] <Operation of loader 13> 

Next, a conveyance operation and a positioning operation of the loader 13 will be 

described with reference to FIGS. 6 to 16. 

[0064] First, as illustrated in FIG. 6, after the loader 13 is moved above the lower molding die 

15, as illustrated in FIG. 10, the loader 13 is lowered until the lift member 321 of the lift 

mechanism 32 comes into contact with the upper surface 141b of the pot block 141. 

[0065] Here, as an aspect in which the lift member 321 is lowered until coming into contact 

with the upper surface 141b of the pot block 141, a configuration in which the loader 13 is 

lowered by a preset lowering amount, a configuration in which a sliding amount of the lift 

member 321 on the up-down moving slide portion 322 is detected by a sensor such as a contact 

sensor, and the like are considered.  By the lowering operation of the loader 13, the lower end of 

the reference surface member 31 is located inside the recess 15M, is separated from the bottom 

surface 15M2 of the recess 15M, and faces the side surface 15M1 of the recess 15M (see FIG. 

8(B)). 

[0066] Next, as illustrated in FIG. 11, the reference surface moving mechanism 33 moves the 
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reference surface member 31 to a side of the side surface 15M1 (the vent side) of the recess 15M 

along the horizontal direction.  Specifically, the cam driver 332 is lowered by the actuator 331 of 

the reference surface moving mechanism 33, and the cam slider 333 is horizontally moved by the 

horizontal slide portion 34, whereby the reference surface member 31 is brought into contact 

with and fixed to the side surface 15M1 of the recess 15M.  As a result, the reference surface PR 

as a positioning reference of the object to be molded W1 is fixed to the lower molding die 15 

(see FIG. 9(B)). 

[0067] In the present embodiment, the reference surface PR is fixed to the lower molding die 

15 before the object to be molded W1 is placed on the lower molding die 15.  Note that, when 

the reference surface PR is fixed to the lower molding die 15 after the object to be molded W1 is 

placed on the lower molding die 15, the object to be molded W1 may jump out toward a side of 

the pot 141a when placed on the lower molding die 15.  When the reference surface member 31 

is moved in this state, there is a possibility that the object to be molded W1 is flicked toward the 

vent side by the reference surface member 31, and there is a case where positioning cannot be 

performed. 

[0068] As illustrated in FIG. 12, before releasing the holding of the object to be molded W1 by 

the conveyance claws 22a, the loader 13 lifts the pressing member 23 by the up-down moving 

mechanism 24 to bring the object to be molded W1 into a non-pressed state (floating state).  

Thereafter, as illustrated in FIG. 13, the loader 13 increases the interval between the conveyance 

claws 22a to release the holding of the object to be molded W1 by the holding mechanism 22, 

and places the object to be molded W1 on the lower molding die 15. 

[0069] In the present embodiment, the pressing member 23 is in a floating state from the object 

to be molded W1 before releasing the holding of the object to be molded W1, thereby preventing 

the object to be molded W1 from being damaged or misplaced.  On the other hand, when the 

conveyance claws 22a are opened while the object to be molded W1 is pressed by the pressing 

member 23, the object to be molded W1 moves due to friction between the conveyance claws 

22a and the object to be molded W1, and the object to be molded W1 is damaged or misplaced. 

[0070] After the object to be molded W1 is placed on the lower molding die 15, as illustrated in 

FIG. 14, the object-to-be-molded moving mechanism 40 moves the object to be molded W1 to 

the pot side along the first direction.  This movement in the first direction brings the pot-side end 

portion of the object to be molded W1 into contact with the reference surface PR, and the elastic 

member 45 elastically deforms to cause the object-to-be-molded contact portion 41 to press the 

object to be molded W1 against the reference surface PR. 

[0071] The positioning operation of the object to be molded W1 by the object-to-be-molded 

moving mechanism 40 is desirably performed twice or more.  When the pot-side end portion of 
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the object to be molded W1 floats from the mold surface 15a, the object to be molded W1 may 

protrude to the pot side in the next operation (operation of pressing with the pressing member 

23), but this possibility is reduced by performing the positioning operation twice or more. 

[0072] Thereafter, as illustrated in FIG. 15, the pressing member 23 is lowered by the up-down 

moving mechanism 24 to come into contact with and press the outer peripheral edge portion of 

the object to be molded W1.  In this state, the object to be molded W1 is adsorbed and held by 

the lower molding die 15 by an adsorption mechanism (not illustrated) provided in the lower 

molding die 15.  In the present embodiment, even in a case where the object to be molded W1 is 

deformed, the object to be molded W1 is pressed by the pressing member 23, so that the object 

to be molded W1 can be adsorbed and held. 

[0073] After the adsorption and holding, as illustrated in FIG. 16, the actuator 331 of the 

position reference mechanism 30 raises the cam driver 332, so that the reference surface member 

31 is separated from the side surface 15M1 of the recess 15M.  Furthermore, when the object-to-

be-molded driving unit 42 of the object-to-be-molded moving mechanism 40 moves the object-

to-be-molded contact portion 41 toward the vent side, the object-to-be-molded contact portion 41 

is separated from the object to be molded W1.  After the series of positioning operations, the 

resin material J is accommodated in the pot 141a by a resin holding portion provided in the 

loader 13, and the loader 13 moves to a predetermined standby position. 

[0074] <Effects of present embodiment> 

According to the resin molding apparatus 100 of the present embodiment, after the 

reference surface member 31 is separated from the bottom surface 15M2 of the recess 15M by 

the lift mechanism 32, the reference surface moving mechanism 33 moves the reference surface 

member 31 toward the side surface 15M1 of the recess 15M.  Therefore, when the reference 

surface member 31 is moved to the side surface 15M1 of the recess 15M, the reference surface 

member 31 can be easily moved, and the reference surface member 31 can be reliably brought 

into contact with the side surface 15M1 of the recess 15M.  Furthermore, since the reference 

surface member 31 does not come into contact with the bottom surface 15M2 of the recess 15M, 

it is possible to prevent the conveyance apparatus 13 or the molding die 15 from being scratched 

or damaged.  Specifically, since the lift mechanism 32 is in contact with the upper surface 141b 

of the pot block 141 to keep the reference surface member 31 away from the upper surface 141b 

of the pot block 141, the reference surface member 31 can be prevented from being in contact 

with the upper surface 141b of the pot block 141, and damage of the reference surface member 

31 and scratch to the upper surface 141b of the pot block 141 can be prevented. 

[0075] Furthermore, in the present embodiment, since the lift member 321 is configured to be 

movable up and down by the up-down moving slide portion 322 with respect to the pressing 
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member 23 of the holding unit 20, the lift member 321 can be brought into contact with the 

bottom surface 15M2 of the recess 15M (the upper surface 141b of the pot block 141) without 

accurately determining the vertical position of the lift member 321 by the holding unit 20.  That 

is, even if the holding unit 20 descends after the lift member 321 comes into contact with the 

bottom surface 15M2 of the recess 15M, the up-down moving slide portion 322 absorbs an 

amount of descent of the holding unit 20.  As a result, the lift member 321 does not excessively 

push the bottom surface 15M2 of the recess 15M, and the lift member 321 or the upper surface 

141b of the pot block 141 can be prevented from being scratched or damaged. 

[0076] <Other modified embodiments> 

Note that the present invention is not limited to the above embodiment. 

[0077] For example, in the above embodiment, the reference surface member 31 linearly moves 

along the horizontal direction with respect to the side surface 15M1 of the recess 15M, but may 

linearly move from a direction inclined with respect to the side surface 15M1 of the recess 15M. 

[0078] Furthermore, in addition to the configuration in which the reference surface member 31 

linearly moves with respect to the side surface 15M1 of the recess 15M, the reference surface 

member may be configured to rotationally move with respect to the side surface 15M1 of the 

recess 15M.  In this case, for example, it is conceivable that the reference surface member 31 is 

configured to rotate around a rotation axis provided in the pressing member 23 or the base 

member 21.  Even with this configuration, the lift mechanism 32 can prevent the reference 

surface member 31 from contacting the bottom surface 15M2 of the recess 15M. 

[0079] In the above embodiment, the upper surface 141b of the pot block 141 is positioned 

below the mold surface 15a of the lower molding die 15 to form the recess 15M.  However, 

regardless of the vertical relationship between the upper surface 141b of the pot block 141 and 

the mold surface 15a of the lower molding die 15, a recess with which the reference surface 

member 31 comes into contact may be formed on a side of the mold surface of the lower 

molding die 15. 

[0080] The reference surface moving mechanism 33 of the above embodiment has a 

configuration in which the actuator 331 and the cam driver 332 are provided on the base member 

21 and the cam slider 333 is provided on the pressing member 23 to be separated using the cam 

mechanism, but the actuator 331 and the cam driver 332 may be provided on the pressing 

member 23.  Furthermore, the reference surface moving mechanism 33 may not use a cam 

mechanism. 

[0081] Moreover, the conveyance apparatus 13 of the above embodiment has a resin material 

conveying function of receiving the resin material J from the resin material supply unit 12 and 

conveying the resin material J to the molding module 100B.  However, the conveyance apparatus 
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13 may not have the resin material conveying function, and a resin material conveying 

mechanism may be separately provided. 

[0082] In the above embodiment, the object to be molded W1 is positioned with respect to the 

lower molding die 15.  However, in the case of a configuration in which the object to be molded 

W1 is held by the upper molding die 16, the object to be molded W1 may be positioned with 

respect to a recess formed in the upper molding die 16.  Furthermore, the pair of molding dies is 

not limited to the upper molding die and the lower molding die, and may be other molding dies. 

[0083] The resin molding apparatus of the present invention is not limited to transfer molding, 

and may be, for example, compression molding. 

[0084] In addition, the present invention is not limited to the above embodiments, and it goes 

without saying that various modifications can be made without departing from the gist of the 

present invention. 

Industrial Applicability 

[0085] According to the present invention, the reference surface member can be reliably 

brought into contact with the side surface of the recess of the molding die. 
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CLAIMS 

1.  A conveyance apparatus that conveys an object to be molded to a molding die in 

which a recess is formed on a side of a mold surface on which the object to be molded is placed, 

the conveyance apparatus comprising: 

a holding unit that holds the object to be molded; 

a position reference mechanism having a reference surface serving as a positioning 

reference of the object to be molded placed on the molding die; and 

an object-to-be-molded moving mechanism that moves the object to be molded placed 

on the molding die toward the reference surface, 

wherein the position reference mechanism includes 

a reference surface member having the reference surface and provided so as to be 

contactable with a side surface of the recess, 

a lift mechanism that comes into contact with a bottom surface of the recess to separate 

the reference surface member from the bottom surface of the recess, and 

a reference surface moving mechanism that moves the reference surface member toward 

a side surface of the recess while the reference surface member is separated from the bottom 

surface of the recess by the lift mechanism, wherein 

the lift mechanism includes a lift member provided so as to be contactable with the 

bottom surface of the recess, and an up-down moving slide portion that slides the lift member so 

as to be moved up and down with respect to the holding unit, 

the reference surface member is configured to be movable up and down with respect to 

the molding die together with the lift member, and 

a distance along a vertical direction between a lower end of the reference surface 

member and a lower end of the lift member is smaller than a depth dimension of the recess. 

2.  The conveyance apparatus according to claim 1, wherein 

the molding die includes a pot block formed with a pot in which a resin material is 

accommodated, and the recess is formed by positioning the pot block below the mold surface, 

and 

the lift mechanism comes into contact with an upper surface of the pot block to separate 

the reference surface member from the upper surface of the pot block. 

3.  The conveyance apparatus according to claim 1 or 2, wherein the reference surface 

member is configured to be horizontally movable with respect to the lift member. 
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4.  The conveyance apparatus according to claim 3, wherein 

the up-down moving slide portion includes an up-down moving rail member and an up-

down moving slide member that slides the up-down moving rail member, and 

the reference surface member is configured to be horizontally movable with respect to 

the lift member by a horizontal slide portion provided on the up-down moving slide member. 

5.  The conveyance apparatus according to any one of claims 1 to 4, wherein 

the reference surface moving mechanism uses a cam mechanism, and includes 

a cam driver that moves up and down by an actuator, and 

a cam slider that is provided on the reference surface member and horizontally moves in 

contact with the cam driver. 

6.  The conveyance apparatus according to any one of claims 1 to 5, further comprising 

a pressing member that presses the object to be molded placed on the molding die toward the 

molding die, 

wherein the reference surface member and the lift mechanism are provided on the 

pressing member. 

7.  A resin molding apparatus comprising the conveyance apparatus according to any 

one of claims 1 to 6. 

8.  A method of manufacturing a resin molded product using the conveyance apparatus 

according to any one of claims 1 to 6, the method for manufacturing a resin molded product 

comprising: 

bringing the reference surface member into contact with the molding die; 

moving and positioning the object to be molded placed on the molding die toward the 

reference surface; and 

molding the positioned object to be molded with a resin. 


