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https://forms.office.com/r/BFcFwDDDtm

APPLICATION DEADLINE Friday, October 15,2024 (with Payment)

EARLY APPRICATION DISCOUNT Wednesday, September 13, 2024(Payment must be
received by this date.)

PARTCIPATION FEE Congress Fee per head(Includes lectures, transaction)

2024 -JAPAN DIE CASTING
CONGRESS (11/14~16) -
RECEPTION (11714) Reaistration

€2.RECEPTION (11/14.Thursday)
Admission Fee:8,000JPY (tax included)
¢3.KAIZEN REPORT MEETING (11/16.Saturday)

Admission Fee:2,500JPY (tax included)/KAIZEN Report Meeting of ticket, please pay extra charge at the reception. The next
congress is scheduled to be held in the autumn of 2024.

€4. Exhibition

Early Application % High school, vocational college and university students (limited to
(Iﬁgﬁ}gﬁ{ Ffa%() Discount those with no occupation, and excluding company employees) need to
9 (Including tax) register in advance. Please download Registration Form from our website,
Member,Professor ¥42 350 ¥31,900 fill in the necessary items and submit it.
Non-member ¥84,150 ¥63,250
Student Admission Free

Please register as a visitor (https://www.j-dec.jp/2024/) in advance, print out your admission form, and bring it with you.

OJupun Die Casting Congress



https://forms.office.com/r/s39PcqQ6xw

BERSALAHAPS:E BHIAZE  Japan DIE CASTING CONGRESS REGISTRATION

¥URLZEZQRIO—=KRTANTELRVLEIRFAXICTERIAAT LY,
(FAX THHAADHA BREOTEBHDSHD DBEPBYET. TTROZESE#H L EFET.,)

aE—7]

Copying allowed

FAX:03-3434-8829

— ikt E;EAN BASEA DA MEE {fiidh  To JUAPAN DIE CASTING ASSOCIATION
511 NA NS 2024 & A H
iR (St 4. KFE) - 1’8 RFFHFIAE K4 ]E-11/14~16 | BHR=-11/14
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B M B
10:00-10:50 | %RE1 EV 7 NOBYIE TS M—H%% (#%) BAEBLARFRAT
1 FYBZBEHICIE RKEUER FIE T8 K

" 1 . Japan Electrification
How to overcome the "plateau” phenomenon of the EV shift Research Institute, Ltd.

President, Founder
Kenichiro Wada

10551145 | BRIEE 2 HiLVERESH/IT 7 O0—F TOMMBEEROTEEY | 3588

| ~ RRDDE ) TN EWHHDLY~ A
Possibility of pursuing added value through new perspectives and F%?% ﬁré‘“fg RS

multifaceted approaches.

~“People-centered Manufacturing" and "Making Friends” TOYOTA MOTOR CORPORATION

HIDEHIKO KADONO

|
|
|
|
|
|
|
|
|
|
|
|
J
|

11:45-12:05 ! NRIVT 1« AHY a3 RUOERE

WMARNRET mEer =125 F203 ~ 206)

13:20-13:50 | JD24-01 KEID A A HA MEBRUTE L =S8 AEERRSA (15)

High toughness steels for gigantic dies and molds of die-casting @F% [EE. 1B B,
H/0O Bz Ak #B=F

FIREAT R
Characterization of high-performance coatings for die-casting molds @’ _%_(Iiﬁi)
R Fv¥ATvY

1SU | 20z S NANSUBBERED—7 1 > J OREHE

| TR EZRE BRRS B
02003 Ti REMEFEH T3y FRAY—TDKAMRE | BOTYK

14:20-14:50

R DEE A @=L FEH. AR 1EE.

R 7. 3
Water cooling effectiveness of Ti matrix composite shot sleeve and PR B B HETE DR BEfS

development for improvement

14:50-15:20 | JD24-04  T§H) - KELAA H A S OFERE EICEVF

AT E—F T3S

REIRHAOERIC & 5 COAERMMBARE OFVE T Hin T3 A .

Investigation of CO2 reduction effects by utilizing surface treatment AR B
technology to improve castability of thin and large die castings
15:20-15:30 Ak 28
15:30-16:00 | JD24-05 4 A HRA NEEFFCH T B DY ILATEAD PR T ()
‘ BREEHAE @ /)\# R (T2EL) . R5F E—.
Residual Stress on inner Surface of the Bent Hole in Die-Casting Die Material Eiif g%ﬁfﬂ%lﬁ

#iZ EE FA(T2ED)

16:00-16:30 | JD24-06 IEERZ Ni o> XICKHFEREHEED BB T (1)
SHKBREOERRSLE @k . 21U HE. BEK B
Preygntion of corrosjon qn the inner surfacg of §D cooling channel of “2?%?;;(2# S =iE T
additive manufacturing die by electroless Ni plating BOBELRARA LS & —
MgH E£58 (THEL) Ik HBF.
hnEE EsH(THET)
R E
EYE BARB (THE1)
16:30-17:00 | 02407 3D 7' U REWMIC KD EROSHIEEOR EE Va—E®@)

AR LN T2)E o R=F 2 5 b N

AN
SEDER BE BE.=% &t

Cooling Performance Improvement for Die-Casting Molds using
3D Printer Fabrication and Future Development

17:30-19:00
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MAEBYLRR mEer 118 158E)

B wOE
9:30-10:00 024-08 FILIZJLEGEZAHDARDT NIVESRKE LV KRR )
| TS5 IR B BB EBORE | 'ﬂi; giﬁiéi (@H))
i Investigation of Wave Behavior during Ladle Pouring and Plunger i Y Zj_t.(;*) +
3 Advancing in Aluminum Alloy Die Casting 3 S5 A (B (T2)) 5M %
10:00-10:30 | JD24-09 HEWHFBEBOEERBIAS I 1L—ay () BIEZHEY Y 1—23 X
i FEDOWKET . @FH EXFL(IH)
i Numerical Simulation to Predict Casting Defects by Using Machine Learning i
10:30-11:00 02410 #EWMFEZBEZBAWVRFE IO CAE FH| (¥%) 7 —1/7\7‘-:(
| CAE prediction of core pin breakage by supervised learning function . @F{h fﬁifﬂﬂﬁﬁ# LESN
| | =R fRR ()
11:00-11:10 R E=|
11101140 | JD20-11  BBEEFE A A DA MEEERE | () Y R )
| Evaluation of Die Cast by Machine Power and Die Compatibility applied | O LH &7
i Super High Velocity Injection i
1401210 | JD2412 FEREICRITT SA WA NOHEENEEEH | b02<URY
! Casting pressure transfer behavior of die casting on porosity formation ! OF EX (THEL)
12:10-12:50 B B K =
12:50-13:20 | J024-13 FIRAE S A1 DA MORMRERICKIET LY S SRR ST
1 *—N\—7O0—TROBE | Ot @ (TR
i Effect of over flow shape on formation of defects in zinc alloy die casting i
13:20-14:50 | JD24-14 HEM - BRATINIZILIRERD (BRI T IV = L TR
i = e (A - ORI FAET.M BE. P BR
i —_— | = =z g
i Three-point bending properties of aluminum secondary alloy with i ;E iiﬂ‘ﬁ REMLIH).
; high ductility and high yield strength ; =
14:50-15:20 | JD24-15 T RNHIU T4 VT X# CT 2BV | (¥R PR FEBARIERR
! - =ah o ‘= — I SE3 AN
| Al R HOSEHIBBIS KU A RHR O Rt
| Identification of impregnant in Al alloy and evaluation of impregnation |
i effect using photon counting X-ray CT i
15:20-15:30 "R =
15:30-16:00 | J024-16 B AVHEMRUOE Y H U RIRBIREBHRE | HEAS "
i BR7IIZVLAASOERREICHTS | eded 1gEGesatii )
! i<} % SEAE 25 L ALEE BRI (1)
| P OTE MRS WM&
3 Soldering Behavior at Contact Interface between High-Manganese 3
! Cast Steel or High-Manganese Spheroidal Graphite Cast Iron and !
i Molten Aluminum Alloys i
16:00-16:30 i JD24-17 FHHEERISBERIR|DOMRB A FZH U /=885 i (#)MORESCO
! WRETE S A5 L DEE% | @ HHH.ETT BZ.KRT N
i Development of a mold release agent adhesion evaluation system that i
i utilizes the visibility of organic acid salt mold release agents i
16:30-17:00 | 02418 CN ICEMT B4 1 DA NEET 1> T SR
i Die-casting production line that contributes to CN i .fﬁ_g ;Eﬂd&# B 5[ Bl
| =
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B M E R

9:20-050 | 02419 BUEFNIC K BEMSE A DA NEDRIR | SEHEWSIE ()
3 Development of compression die-casting process using die clamping force 3 Ol BE RE BR R R
0501020 | Jo2a20 NV IBIORMTAE L F DMK SR )
| Characteristic investigation of burr suppression and its countermeasures | OILE FIE.AHH B4 BAL
3 3 R xR
10201050 | 02421 NA YA TNEAH AN DV H EUHERMOBFE | UBE v>FU—*)
! Development of high cycle die casting machine and casting technology i @RS Hib, =K KL 504 —BR.
| | At BER
10:50-11:00 R |
11:00-11:30 | JD24-22 “HERTEEBFICKZ—HFLEEEHR () b %Y

Integrated casting method using a dual-chamber furnace with embedded i .t%”-' FAa.TF ﬂ_
pumping mechanism. L BYY TV LT 1 2 (TEEL)

Basic research to improve Mechanical Properties of Aluminum Die Castings i O R ST FMH REEHB —5
| (#%%)MRDC

11:30-12:00 2423 FILIHA4 DA MOEWEIEE R EICHEVT7-ERAE () BASE T %4t
| e BT (T
12:00-13:40 B B K 2
13:40-14:10 | JD24-24 ADC12 414 A A FOEMRILEIERICED
RIREIZIA S AT LORE

AWM RRERAFEKFRE
3 (#%) MOLE’' S ACT

% Propo;al of next generation he_at exchange system by Solid Phase % a%%gé% ACT
% Diffusion Bonding of ADC12 Die Castings % 12 GER. M e
14:10-14:40 | JD24-25  SARICARY MBRETEESTEBHIA DA | BW7-LZ7«
| | @A B A EIh AR HiE.
| (LI5S » B MBS (EE(T) EH BT
} Development of die-casting technology that can be joined to steel plates }
: by spot welding (SWAD) !
14:40-15:10 2426 AY—bT7 77 MN)—IC@FE=HE Y —EH h I ZBEHE (1)
| | @NL R

Innovation in the use of sensors for the realization of the smart factory
15:10-15:20 ® =
15:20-15:50 | J024-27 A —TRDEBEMER LA HA M

R&S Cast VU a1—3>X

Development of Manufacturing and Material Technologies for High-Impact

= =
Resistance Aluminum Die-Casting Products HH 5 L B2

| (Partial Solid Die Casting) D& 3% Begintisasa

3 ANZZXLOFHBINVETNSI2L—YaVICEBRE | ) sy

| Verification of Quality Improvement Effect Mechanism of Partial Solid |

i Die Casting by Full Model Simulation Including Injection Parts i
15:50-16:20 | JD24-28 S F—HIE +P Fiklc &k ST %) ‘

3 [ROLVERES AN M OBE(ICE 7zBEH  O5 B I8 SRRK

1 Implementation of pressurized runner squeeze pin system and } (1{%) iy [1“‘7 ko f

i PF methods for a void-less, high strength casting and technical initiatives i — N =

1 for mass production . BA ﬁ*‘ﬁ‘%% B AGRA R

| | R BB
16:20-16:50 | JD24-29 TRETERMICEBNAETIIZILELHARNYZO | Va—EG®

| U T DY A | ORL . EE

| BRI OG5 B BAGL(IH).
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10:00-10:15 | JDK2a-01  SEEHERER D 71 Y N— KIS K BHEBEAYIR | HT7 - v— - o—
} Reducing power consumption by inverter control of casting machine } O/)NE) LI A0, P HEE.
i hydraulic pumps | HBR F—EB
10:20-10:40 JoK24-02 /N ARV EIRENCKDEEROM L Y3 —E @)
i Improving productivity through burr improvement activities i O=H 754 BlE 23537 KA.
! -2 5 i
10:45-11:05 | JDK24-03 BEEURI ) ZILAHHEBORELICH D & EE | A UBRER )
| Improvement activities focused on stabilizing release agent nozzle | AN h%:;%ﬁ%
i discharge amount | CASE - TCC Y —7
! | @A Tt ERH BR. 2N 5
11:10-11:30 DK24-04 FPIVZZJLEALHABNTA O OEZOAEOEE BER U T SULE— & — (1)
| Zero pouring loss activities in Aluminum Die-casting lines  (BADANFIUMAS
| | @G A= 1k M. BN BE
| FUIVELE—K— ()
| | EE ER.EHE — B .
3 . KEBM
11:35-11:50 | JDK24-05 44 DA N PIL I BRFHFER T ILEZD T
i EanEic L350 - ORRE BARR. EH EHKE FF.
i Improving the lifespan of die-cast aluminum molten metal holding furnace i Egi %;Eg gg‘mﬂ 5.
3 rectifier filters by preventing corrosion 3 ! e =
11551210 | Jokea-06 |CT %3EM L=k ElE LS X7 L - UBER>7FU—(#) _
i Improving productivity with ICT systems i OFH Rz A &L HF TE
12:10-13:40 B B K =
13:40-14:10 | JDK24-07 TSV I AT 4 —H—DERICKDHEES - () BABRIR
| Improvement activities by use of Flux Feeder | .7K%§ BEBR = EE R
i i ﬂgﬁﬁ _ﬁﬁ
WIS1630 | JDK2e08 R - B - I EER LISER S EOKE ERRIRG)
| (B5TRIVIAA BB DES) | @H BRET.TI A AE AR
% Improving pouring molten metal methods in pursuit of quality, i ($§I\iﬁUKA
i environment, and efficiency (ldeal pouring methods created on site) i R 85 A2 ]
14351455 | J0K2a-09 &1 HA RS> 800-14.800-15 S0 CRT—LAF A
| 19227 OP tEEGIEOER R
! 800-14, 800-15 machines Reduces the burden on the OP when 1 person !
i operates 2 machines. i

OJupun Die Casting Congress
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Future Trends in the Automotive Parts
Industry and their effect on the
Die Casting Industry

Sessmn Chairperson :Aisin Keikinzoku co., Ltd. Shinichi Asai

SPECIAL LECTURE 1 .

How to overcome the "plateau” phenomenon of the EV shift

Japan Electrification Research Institute, Ltd.
President, Founder Kenichiro Wada

Entering the year 2024, | feel that the rapid EV shift may be undergoing a slight reversal. This phenomenon
is a "plateau" of the EV shift, where issues are gradually identified in response to the rapid EV shift, and while
overcoming these issues, the growth base slows down and progresses. In product life cycle theory, this is called
the "plateau phenomenon" in which sales temporarily level off during the stage from growth to maturity. The author,
who was formerly in charge of the development of the new-generation electric vehicle "i-MIiEV" at Mitsubishi Motors
Corporation and also served as a member of the executive committee of the CHAdeMO Council for Quick Charging,
offers his thoughts on how to overcome the "plateau" phenomenon of the EV shift. | would like to share my thoughts
on how we should respond to the "plateau" phenomenon of the EV shift.

SPECIAL LECTURE 2 .

Possibility of pursuing added value through new perspectives and multifaceted
approaches.
~ "People-centered Manufacturing" and "Making Friends"”

TOYOTA MOTOR CORPORATION
HIDEHIKO KADONO

In recent years, the die casting industry has often reported the positive aspects of the transition and expansion from
engine components to electrified parts and large die casting (GIGA casting), while the negative aspects of limiting
the necessary technologies to commoditized areas in order to secure procurement freedom to respond to various
changes in the manufacturing environment have relatively decreased Japanese manufacturing competitiveness.

We would like to take this opportunity to look back on the path we have taken with many of you, and to discuss the
potential added value we can bring to Japan through our "People-centered Manufacturing" and "Making Friends"
efforts in order to improve the competitiveness of Japanese manufacturing.

PANEL DISCUSSION and Q&A ‘ .

Japan Die Casting Congress ®
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Session Chairperson

HIHARA P.E.Office, Dr. Masahiko Hihara

[ ( JD24-01 )

High toughness steels for gigantic dies
and molds of die-casting

Daido Steel Co., Ltd. @ Masamichi Kawano, Tetsuya Masuda,
Nobuyuki Gomi, Takayuki Inoguchi

The integral casting to make car bodies is one of the trends of
diecasting. The gigantic dies have higher risk of gross cracking
due to low toughness at core. The low toughness comes from
coarse primary carbides and coarse microstructure. The coarse
carbide is made by small solidification rate of a large ingot. In
addition, small quenching rate of a large die leads to coarse
microstructure given by transformation at higher temperature.
The new grades exert higher toughness in a large die are
developed. In this paper, the behavior of toughness to quenching
rate is mainly shown. And various properties of developed
grades compared with conventional grades are shown.

B { JD24-02 )

Characterization of high-performance
coatings for die-casting molds

Kawata PE Office @ Dr. Kazuki Kawata
Castec Inc. Noriyuki Inatsu, Takasumi Tatsuno,
Raiichiro lijima
Aluminum die-casting molds necessitate surface treatment
that satisfies all requirements for soldering, erosion, and
heat-checking resistances. This study explores the feasibility
of fulfilling these requirements by combining an AICITiSiN
composite multilayer coating with a nitriding treatment known
for its exceptional toughness. The performance of this combined
treatment was compared and assessed against gas-nitrided
and other ceramic-coated specimens. To this end, evaluations
performed include aluminum soldering tests using mold
release agents, corrosion-resistance tests in molten aluminum
alloys, room-temperature and high-temperature friction and
wear tests, micro slurry-jet erosion tests, and heat-checking
tests. Furthermore, this paper presents the practical results of
applying the AICITiSIN composite multilayer coating to actual
aluminum die-casting molds.

B { JD24-03 )

Water cooling effectiveness of Ti matrix
composite shot sleeve and development
for improvement

TYK CORPORATION

@ Sadayoshi Takayama, Shinji Kajita,

Yukie Kaku, Masamitsu Takai, Akihiro Kato
Our Ti matrix composite shot sleeve features excellent heat
retention property. The sleeve contributes to improved quality
and yield in aluminum alloy die casting by reducing cold flakes.
The most important issues regarding the life of the sleeve are
thermal deformation near the pouring port and damage at the
impact area of hot metal. This results in erratic operation of
the plunger tip, unstable injection speed, roughness of the
internal surface of the sleeve, and enlargement of the inner

diameter, resulting in replacement of the sleeve. Currently, as
a countermeasure for these problems, water cooling is applied
to the impact area of hot metal from behind to achieve a certain
effect.

This time, based on the results of further experiments on this
water-cooled structure, we present the direction for better
water-cooling conditions.

[ ( JD24-04 )

Investigation of CO2 reduction effects hy
utilizing surface treatment technology to
improve castability of thin and large die
castings

MEC INTERNATIONAL CO., Ltd.

@ Katsuhiro Takami,
Tetsushi Yamaguchi,
Shigeki Tamura, Hiroki Osawa

Recently, from the global environment point of view, regarding
die-casting, new function requirement to the product is
increasing. Especially for the electric car parts, from the
circumstance of the rapidly increasement to the requirement
of electrification, the study of further weight savings and
thinning product has begun. Conventionally, higher speed,
higher pressure and higher temperature are to respond
these requirements. We overcame these issues by using our
technology for mold surface treatment to anti-molten metal
repulsion properties. We also confirmed the CO2 reduction
effected by mold life extension, and lower the control of molten
metal temperature.

Session Chairperson
J-dBr ‘l SSK DCTech Hideto Sasaki

[ ( JD24-05 )

Residual stress on inner surface of the
bent hole in die-casting die material

SINTOKOGIO, LTD. @ Dr. Eng. Yuji Kobayashi,
Shuichi Kamori, Yuta Kimura

University of Fukui Professor, Masato Okada, Dr. Eng.

Shot peening is expected to improve fatigue strength by work
hardening and compressive residual stress induced by plastic
deformation when the fine metal particles are impacted on the
metal surface. Shot peening is used to prevent stress corrosion
cracking in water-cooled holes of die-casting dies. The diameter
of the water-cooling hole is a long, narrow, stop hole, but it is a
straight line, so it could be peened.

In recent years, die casting dies have been developed using
metal additive manufacturing technology. There are high
expectations for the possibility of fabricating even complex
design surfaces freely with additive manufacturing. Another
advantage is that water cooling holes inside the die can be
designed in any shape, including curved holes.

The surface after metal additive manufacturing generates
tensile residual stress and poor surface roughness. The same
is observed on the surface of the water-cooling holes inside the
die. Residual stress can be removed by heat treatment, but the
surface roughness must be improved.

In this study, we report the results of the new processing
method developed for the surface modification on bent holes in
die-casting die materials.
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[ ( JD24-06 )

Prevention of corrosion on the inner
surface of 3D cooling channel of additive
manufacturing die by electroless Ni
plating
HIBINO INDUSTRY Co., Ltd. @ Makoto Katou, Masahiro Sugiyama,
Mitsuhiro Karaki
MAEDA GIKEN Co., Ltd. Kiyoshi Utsumi, Morimi Shirai,
Isao Takahashi
Aichi Center for Industry and Science Technology.
Dr.Eng.Jiunji Umeda, Hirokazu Katou,
Dr.Eng. Masaki Katou

Aichi Science & Technology Foundation.
Dr. Eng. Hiroaki Iwahori

The inner surface of the cooling channel of aluminum die-
casting molds is prone to corrosion. Rust and scale on the
inner surface of the cooling channels not only reduce cooling
efficiency, but also cause mold cracking and water leakage due
to corrosion fatigue fracture. In particular, the optimization and
maintenance of the inner surface of the cooling channels are
more important for laminated molds fabricated by the selective
laser melting method, which have a complex three-dimensional
cooling structure, because the roughness of the inner surface
of the cooling channels is larger. In this development, in order
to prevent corrosion on the inner surface of cooling channels
in die-casting mold, we focused on the anti-corrosion effect of
electroless Ni plating. The roughness of the inner surface of the
cooling channel and the film formation behavior of electroless
Ni plating were investigated, and practical aluminum die-casting
was performed to clarify the effect of electroless Ni plating.

[ ( JD24-07 )

Cooling Performance Improvement for Die-
Casting Molds using 3D Printer Fabrication
and Future Development

Ryobi Limited Takarayama Yasuhiro,
@ Takao Mitsuharu, Kitamura Mitsuaki,
Kittaka Teruhiko, Miyake Tatsuya

In recent years, die-casting products are required to be
produced with high quality, with complexity shapes, and at the
same time, cost reduction is also required.

Since 2014, our company began verifying the applicability of
3D cooling inserts to the die-casting mold, using metal additive
manufacturing technology with the cooperation of external
companies.

After verification of their effectiveness, we installed powder
bed metal 3D printer in 2018 to produce 3D inserts in-house.
Initially, there was trial and error in setup methods, forming
techniques, and functional evaluations of metal powders.
Moreover, mold design had to be carried out without existing
standards or benchmarks.

In this report, we will present case studies regarding the design,
manufacturing, and casting of 3D cooling inserts that our
company has been working on. Additionally, we will discuss the
future development of molds using metal 3D printers.

Japan Die Casting Congress @
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B { JD24-08 )

Investigation of Wave Behavior during
Ladle Pouring and Plunger Advancing in
Aluminum Alloy Die Casting

Daido University @ Fuga Itakura, Toru Yamada,

Dr.Eng Yasuhiro Maeda

Ryobi Limited Ph.D. Akihito Hasuno., Yasushi Mochida

In the ladle pouring and plunger advancing processes of die
casting, air entrainment due to turbulence in the flow front
and the formation of cold flakes due to a drop in the molten
metal temperature are causes of defects. So, quick and quiet
pouring is preferable in these processes. In the previous
study, the particle-based SPH method considering the oxide
film could simulate the flow behavior from ladle pouring to
plunger advance. In the present study, wave behavior caused
by ladle pouring and plunger advancing processes is simulated
to investigate the relation between injection conditions and
wave behavior of height and velocity. The effects of a ladle
tilting speed, switching time, plunger advancing speed, and
some conditions on the wave behavior are investigated to
study a reasonable condition in quick and low air entrainment
injection.

B { JD24-09 )

Numerical Simulation to Predict Casting
Defects by Using Machine Learning
Hitachi Industry & Control Solutions, Ltd. @ Ph.D. Hirata Naoya

Recently, casting simulations have been widely used for
casting design and defect prediction. However, in order
to utilize casting simulation effectively, it is necessary to
understand “fitting” and “modeling errors”. Therefore, even
if analysis results and knowledge about casting defects are
accumulated in shop floors, human judgment is required
to utilize them for the future prediction based on personal
knowledge or experience.

This research introduces a technology that uses machine
learning to statistically and objectively process individual
judgments regarding "fitting" and "modeling errors" by linking
conventional analysis results with defects observed in the
actual field.

[ ( JD24-10 )

CAE prediction of core pin breakage hy
supervised learning function

Ahresty Corporation

@ Rintaro Yoshinaka Kiyomi Sakai
Dr.Shinji Sannakanishi

To predict the occurrence of defects and failures in aluminum
die castings with casting CAE,

it is necessary to encompass the entire occurrence
mechanism and check each result individually. Therefore, it is
difficult to establish clear criteria for judgment, and there has
been variation in judgment among CAE engineers. Therefore,

there is a need for a method to replace CAE results with
comprehensive indicators, and one such method uses the
machine learning function of casting CAE software.

In this study, core pin breakage was selected as a prediction
target using the machine learning function. Finally, by using
clearly set pin breakage prediction criteria,

a certain percentage of correct responses was obtained. In this
presentation, we report on the input conditions, final results,
and future tasks.

Session Chairperson

Hitachi Industry &Control Solutions, Ltd. Ph.D. Naoya Hirata

= (UD24-11)

Evaluation of Die Cast hy Machine Power
and Die Compatihility applied Super High
Velocity Injection

(retired)Yamaha Motor Co., Ltd. @ Yamada Youji

The PQ2 diagram was developed by Alfred Marshall in the
turn of the century, and the importance of diagram can be
demonstrated by NADCA and other major institute, and it also
introduced industry by A. J. Davis in the late ‘70s. The Analysis
Cold Chamber Die Cast PQ? diagrams allows us to graphically
describe both the shot system’s power envelope and the power
requirements of the die, both in term of metal pressure and
metal flow rate. This is a convenient and visual way to determine
whether the shot system has the capacity required for a
particular die process setup. The PQ2 diagram shows how the
various elements of shot system, such as operating pressure,
shot cylinder size and shot speed capability, affect the power
curve in final gating pressures. The shot system elements
(cylinder size, maximum dry shot speed and operating pressure)
that allows machine manufacturer to specify a shot system for
a given set of requirements. The recent development of space
and aviation hydraulic machine instruments (Moog system) can
apply large volumetric and high speed actuate one’s to Super
High Velocity Injection cold chamber machine, that allow the
improvement of dry shot speed and large diameter plunger
cylinder. This paper describes qualities improvement methods
aim to decrease casting defects, the occurrence delays of
casting burrs and die heat check by impact pressure peak at
final cavity fill stage. The improvement of dry shot velocity and
effective metal pressures contributed not only decrease defects
but also multi-cavities layout that lead to increase productivity
with large die cast machines.

[ ( JD24-12 )

Casting pressure transfer behavior of die
casting on porosity formation

Institute of Technologists Professor Emeritus

@ Naomi Nishi(Dr.Eng)

Die casting fills the die cavity in an extremely short period
and rapidly cools and solidifies, resulting in defects such as
blowholes and shrinkage porosity. To prevent these, pressure
of over 50 MPa is generally applied after filling die cavity with
molten metal. A pressure sensor was used to measure how this
casting pressure was transmitted into the die cavity. Then, the
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relationship between pressure transfer behavior and porosity
defects was investigated. The casting pressure transmitted to
the die casting die cavity is divided into three regions. Region
[ is the casting pressure is transmitted into the die cavity
immediately atter filling die cavity. Region II is mainly caused
by solidification shrinkage of the casting alloy after gate closed.
Region II is caused by thermal contraction of the cast alloy
atter solidify. The occurrence of porosity is influenced by the
pressure transmission behavior in region I .

Session Chairperson

Institule of Technologists Dr.Noami Nishi

B { JD24-13 )

Effect of over flow shape on formation of
defects in zinc alloy die casting

Sato Research Lahoratory for Foundry Technology
@ Kenji Sato(Dr.Eng)

Small parts of zinc alloy die casting tend to occur defects
of gas porosity and flow line. In order to find suppression
condition for the occurrence of these defects, the specimen
of JIS ZDG2 was cast using a small-sized hot chamber die
casting, and the influence of casting variables and over flow
shape on the occurrence of defects was examined. The shape
of specimen is a rectangular plate and a gating system without
air vents is adopted. Under casting conditions, the injection
speed is strongly dependent on suppression of surface defect.
The increase in injection speed suppresses the occurrence of
flow line, but the effect of reducing the amount of gas in the
specimen is small. The overflow is changed from a conventional
square shape to a round shape, and the overflow volume ratio is
changed. The round shape increases the gas trapping efficiency,
and increasing the overflow volume significantly affects the
decrease in the amount of involved gas in the specimen, but has
little effect on reducing flow line.

[ ( JD24-14 )

Three-point bending properties of
aluminum secondary alloy with high
ductility and high yield strength

Daiki Aluminium Industry Co., Ltd. @ Naoko Otsuji, Yoshiyuki Oka,
Kosuke Nakakado, Takuro
Miyake, Teruaki Danno(Dr.Eng),
Naoto Oshiro

In order to lighten automobiles, the use of aluminum die-casting
alloy for body parts is progressing. Although 365 alloy, which
is primary, is in use for body parts, high CO2 emissions during
manufacturing are concerned. We developed new secondary
alloy which has high ductility and high yield strength, and can
be substituted for 365 alloy. We perform the bending test of
German Association of the Automotive Industry (VDA) standard
on this alloy plate by vacuum die-casting. This bending test has
been attracting attention as a method that is not easily affected
by internal defects and is suitable for evaluating the impact of
defects in collisions. The bending angle of this alloy is roughly
same as that of 365 alloy for as-cast and heat treated condition.
In order to investigate the effect of elements on the tensile and
bending properties of this developed alloy, we performed tests
by varing Si, Mg, Cu and Fe.

= (JD24-15)

Identification of impregnant in Al alloy and
evaluation of impregnation effect using
photon counting X-ray CT

Chuo Hatsumei Institute Co., Ltd.

Impregnation technology is used as a countermeasure against
blowholes in the aluminum die casting industry. Impregnation
is a technology that seals the cavities in the product with an
impregnant to prevent leakage. Currently, pressure test and non-
destructive test are often used to confirm whether impregnation
is necessary. Pressure test is a method of checking for leaks
using air, He, etc. Ultrasound and X-ray CT are used for
non-destructive testing, but there have been no reports of
confirmation or quantitative determination of the impregnant
inside the cast cavity. In this study, we used a photon counting
detector that can directly convert X-ray photons into electric
charges without converting them into visible light. Photon
counting X-ray CT method and other techniques were used to
identify the blowholes and impregnants in the Al alloy, and to
evaluate the impregnation effect.

@ Yusuke Katanaga

Session Chairperson

Ahresty Corporartion Ph.D.(Eng.)Shunzo Aoyama

= (JD24-16)

Soldering Behavior at Contact Interface
hetween High-Manganese Cast Steel or
High-Manganese Spheroidal Graphite Cast
Iron and Molten Aluminum Alloys

Graduate School of Engineering Science, Akita University
@ Ph. D. lkuzo Goto
Hokko Metal Industry Co., Ltd.
Masanori Chiba, Toshiharu Kon

Soldering of ferrous components such as molds becomes
a problem in Al die casting processes. The soldering is
generally caused by the repetition of both the formation of the
intermetallic layers at the contact interface with the molten Al
alloys and the delamination of the layers. Although our research
team indicated the superior erosion resistance of high-Mn cast
steel and high-Mn spheroidal graphite cast iron, the relationship
between the erosion and soldering resistances had not been
clarified. In this study, we conducted the shear test of the
specimens prepared by the contact of those ferrous materials
and the molten Al alloys and then cooling, and investigated
the soldering and delamination behaviors at these contact
interfaces.
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[ ( JD24-17 )

Development of a mold release agent
adhesion evaluation system that utilizes
the visibility of organic acid salt mold
release agents

MORESCO Corporation @ Hiroaki Tomimatsu, Takahito
Tsujimoto, Yuusuke Sueyoshi
Organic acid mold release agents have properties that
dramatically improve molten metal heat retention and gas
amount control compared to conventional mold release agents
whose main component is silicone oil. In this study, we will
focus on visibility, which is another characteristic of this organic
acid salt mold release agent. We propose a method to manage
release agent adhesion on molds by utilizing the visibility of
forming a white film. Adhesion management using visibility
enables visualization and quantification through DX, and has the
potential to improve release agent management.
This new index has the potential to contribute to environmental
considerations and improve the quality of manufacturing
processes, and is expected to be applied to the evolution of
new era die-casting machines and mold technology. We will
report on the film thickness measurement of a mold release
agent using the white film on the mold and its problems, and
will also report on the solution and the system we developed
independently.

B { JD24-18 )

Die-casting production line that

contributes to CN

AISIN KEIKINZOKU Co., Ltd. Shinichi Asai, Tsuyoshi Yoshioka,
Atsushi Takayasu, @ Hideaki Kajii

In recent years, environmental initiatives have been required
from multiple directions, and activities toward carbon neutrality
(CN) have become an important issue. In order to reduce CO2
emissions on the die-casting production line, we are using
equipment that aims to minimize the energy generated in each
process from aluminum melting to inspection.

In the equipment, the melting and retention processes that
require heat account for the majority of CO2 emissions, and it is
necessary to make improvements such as reducing the amount
of melting by eliminating waste such as reducing yield and
defects during production. In this article, we will report on a case
study in which we have introduced an integrated production line
focused on reducing CO2 emissions and contributed to carbon
neutrality.
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B { JD24-19 )

Development of compression die-casting
process using die clamping force

TOYO MACHINERY & METAL.C0.JP.,LTD @ Tomohiro Kitagawa,

Aiki Hamada, Takashi ljiri
Die-cast products have so far dealt with blow hole countermeasures
and shrinkage porosity countermeasures separately for porosity
defects. It seems that there are many. This is because these two
types of porosity require a completely different approach to coping
with them.
This time, we have developed a new "super die casting method" as
a new method that can deal with such a situation with one method.
Specifically, by casting by combining the PF die casting method
and the runner pressurization method, the amount of gas in the
product can be reduced and the product density can be improved,
and we report this as a construction method that makes it
relatively easy to produce high-quality die-cast products.

[ ( JD24-20 )

Characteristic investigation of burr
suppression and its countermeasures

SHIBAURA MACHINE CO., LTD. @ Shugo Mastuzawa, Satoru Aida,
Yuto Hayashi, Koei Nakata

In recent years, with the increase in the size and the decrease in
thickness of die casting products, injection has been increasing
in its speed. This enables short time filling, which is known that
improves product quality from the viewpoint of fine diffusion
of molten metal and preventing lowering of molten metal
temperature. However, increase of injection speed increases
surge pressure hence necessary to consider burr blowing,
which not only inhibits safety but also deteriorates product
quality.

Therefore, this study investigates and reports the mechanism
of burr blowing and its countermeasures.

B { JD24-21)

Development of high cycle die casting
machine and casting technology

UBE MACHINERY CORPORATION, LTD @ Shunya Fujino, Yuki Miyamoto,
Yuichiro Turugi,
Naoki Ishibashi

With the rapid shift to EVs, die casting needs are changing to EV
parts, which cases for inverters, converters, E-axles, batteries,
etc. and Giga-casting, that integrally molds chassis components.
In addition, new entrants from other industries are continuing to
enter the market, leading to intensifying competition and falling
prices in the EV parts market. To survive the competition under
such market conditions, it is important to generate continuous
profits in die casting production by reducing the unit price of the
product. In actual casting using the 850t high cycle die casting
machine we developed, we achieved a high cycle time of 22.5s
in a four-sided slide mold that imitates a converter case. In this
report, we will report on the means to achieve high cycles in the
machine itself, auxiliary equipment, and casting process, as well
as the results of comparison with conventional machines.

SHIBAURA MACHINE.CO., LTD. Yuto Hayashi

= (JD24-22)

Integrated casting method using a dual-chamber
furnace with embedded pumping mechanism.

Tounetsu Co., Ltd. @ Jyouji Yokoyama, Tsukasa Shimoto,
Dr.Dassanayake Muditha
In aluminum casting process, usually, molten aluminum is
transported to the casting equipment by means of a ladle.
However, there are two main problems which are the maximum
amount that can be transported is below 100Kg and the amount
is uncertain. In addition, the temperature of the molten aluminum
drops because of time consuming for transportation and weighing
process of molten aluminum to ensure high accuracy.
Molten aluminum pumping devices are used as an alternative to
ladles. But these devices are unstable in terms of the accuracy of
amount of pumping molten aluminum, and difficult to make them
larger to cater the need. In the other hand, if the molten aluminum
is required to be dispensed with high accuracy, the maintenance
costs tend to be high. Furthermore, life span is shorter.
Therefore, to overcome all the above discussed problems, a new
pumping method using a dual-chamber furnace with embedded
pumping mechanism is introduced.

B { JD24-23 )

Basic research to improve Mechanical
Properties of Aluminum Die Castings

NIHON KOHNETSU INDUSTRIAL CO., LTD.
@ Ryo Isogai, Kiyoshi Okada,
Kazuki Watanabe
MRDC Ltd. Dr. Mayuki Morinaka

Aluminum die casting has characteristics of its lightness and
high productivity, therefore it can be adopted and expanded in the
field of especially automotive parts. Nowadays, considering the
environmental considerations, the further adoption is considered.
ADC 12 die casting is nearly reaching to the upper limit. High
mechanical properties are demanded. i.e “Large size, Thin wall
and Complex shape”. Considering the aluminum parts with high
mechanical properties, we adopt the casting method by use of
highly ductile materials with expanded materials or virgin ingots,
however, it is not common.

Within a realm of luxury/sports cars ONLY.

If we adopt the die casting method by use of the secondary alloy
and the mechanical properties demand can be satisfied, the usage
application may be greatly expanded.

We researched on the mechanical properties depending on the
cleanness of various molten alloys. Let us share our report and results.

Session Chairperson

Masao Kikuchi

B { JD24-24 )

Proposal of next generation heat exchange
system by Solid Phase Diffusion Bonding
of ADC12 Die Castings

Suwa University of Science MOLE’S ACT Inc.
MOLE’S ACT Inc.

NanoCast

@ Mirai Tsuchiya
Toshiaki Kitazawa,
Hiroshi Makibuchi

The main heat exchanger, the cooling fin, has a complex 3D

Japan Die Casting Congress



shape, high weight and volume, and low heat exchange directivity.
However, the thousands of semiconductors in EVs release a large
amount of heat, so a system with high heat exchange efficiency is
essential. In addition, high productivity is required for automotive
parts, so production involving the processing of elongated
materials is not suitable from the standpoints of cost and time
efficiency. Therefore, a heat sink with a 3D cooling circuit was
developed by solid-phase diffusion bonding of ADG12 die-castings,
which had been considered impossible. The heat exchange system
with high yield and high thermal controllability can be constructed
by using the diffusion bonding technique compared with the
external heat dissipation type heat sinks with complicated fin
geometries. In this presentation, we report on the verification of
this next-generation heat exchange system.

[ ( JD24-25 )

Development of die-casting technology
that can be joined to steel plates hy spot
welding (SWAD)

Ahresty Corporation @ Atsushi Tateishi, Isao Akuzawa,

Yoshiteru Kondo,

Ph.D.(Eng.) Shunzo Aoyama, Nobuyuki Sakai
Environmental issues are increasing the need to reduce the
weight of automobiles. In addition, the weight of the body is
being reduced by multi-material. Currently, die-casting is used
by joining to steel plates with SPR, but since spot welding cannot
be used at that time, it is necessary to assemble it on steel plates
with sub-lines, which requires additional investment and factory
space. Therefore, we developed a technology that can join steel
plates directly to die casting by spot welding. For spot welding,
we considered inserting joint piece in die casting. By developing
a joint piece, developing a process for inserting in a die casting,
and investigating spot welding conditions with a steel plate, we
were able to develop a die casting technology that can be joined
by spot welding instead of SPR.

B { JD24-26 )

Innovation in the use of sensors for the

realization of the smart factory
TOYOTA MOTOR CORPORATION @ Tomohiro Koyama

In an era of once-in-a-century transformation, an era in which
there is no right answer, we are working on innovation toward
smart factories with the aim of transforming conventional
processes.

In the Ministry of Economy, Trade and Industry's Smart Factory
Roadmap, there are three levels of smartness: (1) data collection
and accumulation, (2) data-based analysis and prediction,
and (3) data-based control and optimization. As one of the
means to achieve this, we believe that the method of collecting
measurement data is particularly important in the collection
and accumulation of data described in (1) above, because it
is not possible to correlate with measurement data that has
a low correlation with quality or defects even if it is analyzed.
Therefore, it is necessary to use a sensor with a high correlation
to the phenomenon. We will introduce an initiative that uses
sensors that can see the phenomenon we want to see.

Session Chairperson
Hideaki Kobayashi

= (JD24-27)

Verification of Quality Improvement Effect
Mechanism of Partial Solid Die Casting by
Full Model Simulation Including Injection

Parts

R&S Cast Solutions
KYUSHU YANAGAWA SEIKI CO., LTD.

The semi-solid die casting method is one of the methods to
improve the quality of die casting process. The issues of the
semi-solid die casting method are the cost increase due to the
slurry manufacturing process and the difficulty in applying to
ADC12, an eutectic alloy with a narrow solidification range. The
Partial Solid Die Casting (PSDC) method has been proposed
to overcome these issues and to significantly reduce energy
consumption in the manufacturing stage. PSDC promotes
solidification nucleation by controlling the solid phase ratio in
the sleeve to around 0.05 by using casting conditions and mold
design and aims to improve the quality of thick-walled parts.
In this paper will verify whether it is possible to generate a
stable solid-liquid coexisting molten metal state in the sleeve by
numerical analysis using a full-model simulation including the
ladle feeding and injection mechanism.

= (JD24-28)

Implementation of pressurized runner
squeeze pin system and PF methods for
a void-less, high strength casting and
technical initiatives for mass production

Kawasaki Industrial Co., Ltd. @ Kenichi Yamamura, Hiroya Kawasaki,
Yuuta Shimizu, Takashi Sakai,
Takayuki Hirano

Norihiro lIwamoto, Osamu Nagasawa,
Isao Kuboki, Shigeaki Saitou,

Masao Kikuchi

The most frequently occurring defects in a die casting process
are porosities. It can be majorly classified into gas entrapment
and shrinkage porosity. These porosities have a huge impact
on the mechanical properties of the casted product and is one
of the significant reasons for the loss of its strength. The target
was to solve the problem of two different porosities that are
caused by different factors with one solution. The goal was
to integrate PF (Pore Free) die casting and pressurized runner
squeeze pins into the traditional high speed die casting process
to achieve excellent internal quality and mechanical strength and
further achieve process stability during mass production. This
experiment was evaluated based on dedicated casting plans,
casting parameters, oxygen supply conditions and pressurized
runner squeeze pin parameters. The results, effects and future
prospects are discussed in this technical paper.

AISIN Corp.

@ Eitaro Koya
Atsushi Kawauchi

Direct21 Corporation
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[ ( JD24-29 )

Development of Manufacturing and
Material Technologies for High-Impact
Resistance Aluminum Die-Casting
Products

Ryobi Limited @ Mamoru Murakami, Shigetake Kami,
Ph.D.Akihito Hasuno, Yusuke Yoshida, Keisei Inoue

In recent years, the shift from iron to aluminum for material
substitution has gained renewed attention due to demands for
reducing environmental impacts and controlling vehicle weight
amid the transition from internal combustion engines to electric
vehicles. This development aims to extend the application range
of die casting to structural members, focusing on manufacturing
and material technology advancements to enhance ductility
and impact resistance. Although it is well-known that T7 heat
treatment enhances the ductility and impact resistance of die-
cast materials, challenges such as high costs and increased
CO2 emissions remain. This paper explores not only material
development but also cost-effective and lower CO2 emission
heat treatment technologies and non-heat-treated solutions
as alternatives to T7. By incorporating various innovations in
design, testing, evaluation, and manufacturing techniques, we
have realized the die casting of products with superior impact
resistance. This report outlines the overview of our findings.
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