2026 B 51 5 R Sn-BTE

S EA

11/12(KR)~13(&) /N> 7 1 R T2 v 7 A%k—I F203~206

2026 JAPAN DIE CASTING CONGRESS & EXPOSITION Date: Thu., Nov. 12 - Fri., Nov. 13, 2026 / Venue: PACIFICO YOKOHAMA, ANNEX HALL F203~206

T —mEzA BRI HAMGE ﬂ®
JAPAN DIE CASTING ASSOCIATION 'J-

https://www.diecasting.or.jp https://www.j-dec.jp




2026 BEFMHAPEENIERN
Your Guide to the 2026
JAPAN DIE CASTING

ONGRESS and

O = (FmER) 118128 (K) &% F203~206
ORI RER (EFEEH) 118128 (K) ~13(£) 8% F203~206
ORBZUERMRE (EEEFH) 118128 (K) &5 F201~202

BASA DA NBH BRRV—7
® ®
- d'EE

i - japan LR -RTASDEHZ
[j-dec] ELE L.

d - diecasting
o 5 PN PN ~
e - exposition BT HANRH BRRAALEE
DT TEEEEEE LT, 220
= CONBreSS  pgiunzzzepcxElr, 51%H
% ALEEOTIEIHEROIFE, &

BLLBMVOLET,

1_ JAPAN DIE CASTING CONGRESS




Conianis

@ELTEEIE oo vveee e P.3
@FALAT T Tl vvvvvenrnnnnnninianns P.4~7
@ FFIZEEaSTTETR oo vvreeernneresnneeenn, P.8~12
Q@B EEIEGBETR - voeeeerrrrrrreeeens P.13~14
‘ Time Schedule «------r-vrrrrreerrrneeeinnn. P.4~7
@ Special Lecture «----+---vveeereremesneeeaninn P.15
@ Technical Paper Presentation-------------- P.18~22

> Web

Application Website

https://www.j-dec.jp/2026/

[=]

QEEESENER
- EEHS SYNEIHE
(FtiAH) (BaA &)
HAKY) 10B15B8%H%T OR11BZHMET
hasE

sAGREgAy  2990F - 31900
—i% 84,150 H 63,250

s (Bl B A) m B

OBUGHEEMRR 11/12(XK)
FEsER 2,500 M (BHa#)

XIS AEBARRDERIIBERTT,
YERBZMCTHERALY LET,

https://www.j-dec.jp/2026/english/

E'-l'

@ Participation Fee

Regular Fee Early-bird discount

(incl. Tax)
Accepted until Sept. 11th(JST)

(incl. Tax)
Until Oct. 15th(JST)

Ll s 42,350 JPY 31,900 JPY
Professor
Non-member 84,150 JPY 63,250 JPY

Student* Admission Free

* High school, vocational college and university students (limited to those with no occupation, and
excluding company employees) need to register in advance. Please download Registration Form from
our website,fill in the necessary items and submit it.

@KAIZEN REPORT MEETING (11/12.Thursday)
Admission Fee : 2,500J PY (tax included).

Please pay at the reception desk.
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SPECIAL LECTURE Thursday November 12 Annex Hall F203~206 Auditing free

The Challenges and Outlook of the

Die Casting Industry Transformation
=] - - into Value -

—-'i-'ll_"ﬂ"‘ )

™

Session Chairperson : Masao Kikuchi (Noncoastal)

Special Lecture O K °

Beyond the End of Deflation: Value Creation and the Challenge of Building
Global Niche Top (GNT) Enterprises in Saitama

4 Saitama Industrial Promotion Public Corporation Kazuhiro Akitomo

As the era of near-zero interest rates comes to an end and deflation gives way, small and medium-sized enterprises
(SMEs) are now confronted with the imperative of exercising pricing power. At the same time, advances in generative
Al are opening a new window of opportunity to narrow the scale gap with large corporations. This lecture focuses
on the challenge of building Global Niche Top (GNT) enterprises, as advanced by the Saitama Industrial Promotion
Public Corporation, and looks ahead to a transition from supply chain dependency to a regional economy capable of
generating revenue global markets. It will also outline the development of global business talent through industry—
government-academia collaboration and value creation through DX and Al. Finally, it will present—drawing on my
own perspective—emerging directions for hands-on support based on a decentralized and integrated innovation
model that brings technological capabilities and market creation into dynamic alignment.

Special Lecture @ K o

Trends in the Automotive Industry and Their Impacts and Outlook for the Die
Casting Industry

@ Ministry of Economy, Trade and industry OIMA Hirofumi

This presentation outlines recent developments and major shifts in the automotive industry and introduces the policy
directions for the automotive sector in light of these changes.

In addition, it discusses how the die casting industry, as a fundamental pillar supporting the future of the automotive
industry, is expected to respond to and adapt to these transformations.
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Session Chairperson

Syunzo Aoyama (Ahresty Corporation)

......................................................................

Development and Outlook of Machine-
Learning-Based Anomaly Detection

Framework for Die-Casting Processes

UBE MACHINERY CORPORATION, LTD. @ Wataru KUBOTA
Yoshinori OKAZAKI, Kiyotaka TANNOU
Tsukasa YUASA, Shin GOUBARA
Atsuya TAJIMA

Die-casting processes are monitored using high resolution
waveform data that have traditionally required skilled
engineers to check visually during production. This study
presents a machine learning based framework that models
signal characteristics under normal operating conditions
and produces anomaly scores for each production cycle.
To address process dependent waveform behaviors,
preprocessing informed by domain expertise was
incorporated, contributing to improved detection performance.
By enabling cycle level anomaly identification, the approach
provides timely indications of deviations that were difficult
to detect without manual review. The resulting anomaly
information offers potential for supporting data driven process
analysis and for integration into traceability systems.

......................................................................

Approaches to Low-Pressure Casting for
Die-Casting Machine Downsizing

SHIBAURA MACHINE CO.,LTD @ Shugo Matsuzawa

Satoru Aida, Yuto Hayashi
Koei Nakata, Otaro Yamagiwa

In recent years, with the trend toward larger die-castings,
gigacasting and joining technologies have attracted attention.
On the other hand, interest in downsizing die-casting
machines has also been increasing. In the context of die
casting, downsizing refers to reducing the casting pressure
compared to conventional levels relative to the product size,
thereby reducing the machine size. This is expected to offer
benefits such as lower equipment costs, reduced power
consumption, and improved productivity.

However, downsizing also presents several challenges.
For example, compared to conventional machine sizes,
a decrease in clamping force can make flash formation
more likely, and a reduction in casting pressure raises
concerns about deterioration of internal quality. In this paper,
countermeasure technologies for these challenges are
defined as “low-pressure casting technologies,” and their
details are reported.

......................................................................

Technology Development Toward Mass
Production of a Compression Die-Casting
Process Using Die Clamping Force

TOYO INNOVEX Co.,Ltd. @ Tomohiro Kitagawa

Aiki Hamada, Takashi ljiri
Kouki Shibata
The compression die-casting method using clamping force
is a casting process that can obtain a feeding effect even
after gate closure. When the casting pressure is increased
stepwise by multi-stage intensification control immediately

after molten metal filling, the tie bars extend and the die
opens slightly. After gate closure, pressure is generated
inside the molten metal by the force of the extended tie bars
trying to contract (clamping force), and this pressure makes
it possible to improve the internal quality of the cast product.
At the previous die-casting conference (held in 2024), we
reported on the development history and operating principle
of this technology. In this paper, we describe the knowledge
obtained through technological development aimed at solving
issues in mass production based on specific case studies,
and report on the technical challenges and future potential of
this casting method.

Session Chairperson
Hideaki Kobayashi (AISIN Corp.)

......................................................................
Optimization of material properties and
cooling channel inner surface properties
of maraging steel additive-manufactured

aluminum die casting mold
HIBINO INDUSTRY Co., Ltd.

J-der

@ Masahiro Sugiyama, @ Mitsuhiro Karaki
Shinsuke Kitagawa, Makoto Kato
Dr. Eng. Hiroaki lwahori, Technical Advisor
MAEDA SHELL SERVICE Co., Ltd. Kiyoshi Utsumi, Isao Takahashi
Aichi Center for Industry and Science Technology
Dr. Eng. Junji Umeda, Dr. Eng. Masaki Kato

Maraging steel, with its high strength and toughness, exhibits
excellent laser melting and layering properties. However, its
impact values are low, posing a risk of inducing cracks in molds.
This report investigates the age-hardening characteristics and
mechanical properties of layered maraging steel components
and fabricated a die-casting mold with a hardness level deemed
effective. Furthermore, by varying the inner surface roughness
of the cooling channels through fluid abrasive polishing and
applying Ni-P plating to prevent corrosion on the inner surfaces,
aluminum die casting was performed. This revealed the optimal
inner surface condition of the cooling channels for preventing
mold cracking and corrosion.
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Development and characterization of semi-
solidified forging method (FS method)
using recycled aluminum alloys

Ahresty Corporation @ Hiroto Kurita, Kiyomi Sakai
Katsuhiro Ode, Tomohide Sakaguchi
Shogo Narita, Tetsuji Konishi
Yoshinori Shibasaki

In recent years, automotive parts are required to have high
thermal conductivity and high strength, and the importance
of using recycled materials from the perspective of LCA is
increasing. In this study, we developed a semi-solidifying
forging method (FS method) that achieves both die-
casting-like dimensional accuracy and high productivity for
recycled materials of 6000 series and 7000 series aluminum
alloys. In anticipation of mass production application, the
characteristics of 6000 series alloys derived from market
scrap were verified, and the main causes were extracted by
quantitatively evaluating the inter-site variability caused by
the structural heterogeneity peculiar to semi-solidification.
In addition, the reduction of segregation was confirmed
by introducing a new control factor, and the possibility of
applying the FS method to mass production was shown as
a guideline for optimizing molding conditions and for mass
production.

......................................................................

Technical Development Initiatives to
Expand Aluminum Die Casting Applications
for Body and Electrified Components

RYOBI Ltd. @ lori Koga, Daisuke Tao
Shin Hirabayashi

Achieving carbon neutrality urgently requires production
innovation driven by vehicle lightweighting and component
integration for BEVs and PHEVs. This paper reports on the
latest developments in large-scale integrated die-casting
(Gigacasting) for high-quality thin-wall casting, as well as
joining technologies such as Laser Beam Welding (LBW)
and Friction Stir Welding (FSW), to enable the application
of aluminum die-casting to vehicle structural and electrified
components. The evolution of these manufacturing
technologies is expected to expand the application of
aluminum die-casting beyond the automotive sector to
various other industries.
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Session Chairperson
Atsushi Takayasu (Aisin Keikinzoku co.,Ltd)

......................................................................

Suppression of Heat Crack Formation
Using a High-Toughness Die-Casting Die
Steel

Proterial, Ltd. @ Kosuke Takagi, Dr.Eng. Yosuke Nakano

Kouta Kataoka, Dr.Eng. 0samu Kanechika

In recent years, die-casting dies have been subjected to
more severe thermal and mechanical stresses due to the
increasing size of dies and the demand for shorter cycle
times. To address these challenges, we have developed a
high-toughness die steel for die-casting applications. The
developed steel has two key properties: (i) the ability to retain
high toughness even in the slowly cooled cores of very large
dies; and (ii) excellent toughness at high hardness. In this
presentation, we present case studies in which the developed
steel was applied at higher hardness levels than conventional
die steels, with hardness set according to die size. This
approach suppressed heat crack formation, a common die
failure mode.

......................................................................

High-Temperature Properties of High-
Performance Coatings for Die-Casting
Molds

Kawata PE Office
Castec Inc.

@ Dr. Kazuki Kawata
Noriyuki Inatsu, Takasumi Tatsuno, Raiichiro lijima

Various surface treatments are applied to aluminum die-
casting molds to enhance their resistance to soldering,
erosion, and heat-checking. In this study, SKD61 specimens
were prepared under five distinct conditions to evaluate these
properties: quenching and tempering, gas nitrocarburizing,
plasma nitriding, an AICITiSiN-based high-performance
coating, and a duplex treatment combining plasma
nitriding with the AICITiSiN coating. The microstructure,
hardness, and crystal structures of the treated specimens
were characterized. Furthermore, the high-temperature
performance of each treatment was assessed through
molten aluminum alloy soldering and corrosion tests, high-
temperature friction and wear analysis, and high-temperature
tensile and rotating bending fatigue tests.

......................................................................

Factors affecting the die-heat crack
identified through the mass-production
casting

AISIN KEIKINZOKU Co.,Ltd @ Hiroto Koyama, Toshimasa Matsuki

Atsushi Takayasu, Takashi Okuno

In recent years, as the electrification of automobiles has
progressed, cost competitiveness in the die-casting industry
has intensified. We have been working to extend die life in
order to reduce die and maintenance cost. One of the major
factors contributing to die deterioration is die-heat check. We
have previously implemented “suppression of die-heat crack
through minimal application of water-soluble concentrated
lubrication,” which we reported in 2020, and have since
applied this method to mass-production processes. The

reason for this effect is that reduces temperature fluctuations
on die surface. In this report, we present findings from
mass-production casting regarding die-heat crack generation
when using a powder lubrication, which enables further
reduction of temperature fluctuation. We also report the results
of evaluating, on mass-production casting, how differences in
die materials affect die-heat crack.

Session Chairperson
Hiroshi Matsuda (Ryobi,Ltd)

......................................................................

Development of a High-Strength Zinc
Alloy Die Casting Process Applicable to
Hot-Chamber Die Casting Machines

@ Naomi Nishi Dr.Eng

Jun Kawada

Taiji Yoshimura (Dr.Eng.)

Jo Asada (Ph.D.)
Zinc alloy die castings are characterized by excellent dimensional
accuracy and suitability for producing thin-walled, precision
components. However, their density is relatively high at 6.6 g/
cmsd, which is approximately two to three times greater than that
of aluminum alloys (2.7 g/cm?3) and magnesium alloys (1.8 g/cm3).
This high density limits their contribution to lightweight design.
In this study, we aimed to leverage the advantages of zinc alloy
die casting while developing a novel high-strength alloy, thereby
contributing to the creation of new markets for thin-walled,
high-strength products. Die-casting experiments were conducted
by varying the amounts of Al and Cu added to the alloy. As a
result, the Zn-10%AI-4%Cu alloy exhibited excellent tensile
properties, including a tensile strength of 460MPa, a 0.2% proof
stress of 370 MPa, and an elongation of 5%. The alloy’s liquidus
temperature was determined to be 409°C, and successful casting
at 430°C was confirmed. These findings demonstrate that the
alloy can be cast using a hot-chamber die casting machine.

......................................................................
Effects of Fe and Si on the Properties of
High-Corrosion-Resistant Aluminum Alloys

for Die Casting
Daiki Aluminium Industry Co., Ltd

Institute of Technologists Professor Emeritus
A.K. Diecast Co., Ltd.

YKK Corporation

Japan Die Casting Association

@ Takuro Miyake
Ayumi Miura, Shunta Kawate
Dr. Teruaki Danno, Naoto Oshiro

Recent trends in automotive and general-purpose components
emphasize lightweighting and cost reduction, promoting
the use of diverse die-cast aluminum alloys. AD12 is widely
applied due to its excellent castability, mold-filling ability and
high strength, but it has poor corrosion resistance, and surface
treatment is essential for use in corrosive environments. AD5
and AD6 have better corrosion resistance, but these alloys
have poor castability, making it difficult to apply them to
products with complex shapes. To address these issues, this
study focuses on Al-Si-Mg-Fe-Cr alloys, aiming to develop
a die-cast alloy combining excellent castability with corrosion
resistance. Previous work presented the development process
and the effects of trace elements on corrosion behavior;
however, the influence of Fe and Si additions remain unclear.
This study investigates their impact on the mechanical
properties and corrosion resistance of the alloy system.
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......................................................................

Development of molten magnesium alloy
with flame retardance for die casting

National Institute of Advanced Industrial Science and Technology
@ Yasumasa CHINO, PhD in Eng

The Japan Magnesium Association Hiroshi Komai

Magnesium is the lightest structural metal, and its use
is expanding, particularly in structural components for
transportation equipment, where weight reduction is essential.
However, its “flammability” during the melting process acts as
a barrier to operability and safety during production, thereby
becoming a bottleneck for increasing demand. The Japan
Magnesium Association established the “Committee for
Expanding Magnesium Applications in Automobiles” from 2014
to 2018, and developed a molten magnesium alloy with flame
retardance for die casting, which has high flame-retardance
during the melting process. In this presentation, we will introduce
the background and overview of the activities of the committee,
and also present the mechanical properties, corrosion
resistance, and other characteristics of the molten magnesium
alloy developed, including its flame-retardant properties.

......................................................................

Prototyping and Evaluation of Steering
Wheel using molten magnesium alloy
with flame retardance

TOKAI RIKA CO.,LTD. @ Toshiyuki Muto

Yuki Makida, Minoru Abe

Magnesium is the lightest structural metal, and its use
is expanding, particularly in structural components for
transportation equipment, where weight reduction is essential.
However, its “flammability” during the melting process acts as
a barrier to operability and safety during production, thereby
becoming a bottleneck for increasing demand. The Japan
Magnesium Association established the “Committee for
Expanding Magnesium Applications in Automobiles” from 2014
to 2018, and developed a molten magnesium alloy with flame
retardance for die casting, which has high flame-retardance
during the melting process. In this presentation, we will
introduce the die-casting prototype of a steering wheel using a
molten magnesium alloy with flame retardance, its evaluation
results. We also discuss the effects of melt flame retardancy
on the manufacturing process and examine the alloy’s potential
for practical application.

......................................................................

Development and Application of Flame-
Retardant Magnesium Alloy Die-Cast
Automotive Wheels

Tobata-Global Magnesium Corporation Inc. @ Yoichi Nosaka

Magnesium wheels have been attracting attention for a long
time as a method to improve the fuel efficiency and driving
stability of automobiles, but in recent years they have not
been adopted in mass production due to their high price, but
in the NEDO project, we have developed a lightweight and
high-strength Magnesium die-cast wheel using molten flame
retardant magnesium alloy die casting, and we report its outline.

d'd'EE Dr.Naomi Nishi (Institute of Technologists)

......................................................................

An Approach to Reducing Casting Defects

Using Machine Learning

Ryobi Limited @ Takumi Suzuki, Akitomo Houku, Sho Tanaka
Kenichi Nishiura, Takayuki Nishikawa

In industrial settings, quality judgment and process adjustments still rely
heavily on personnel experience, limiting reproducibility. In this study, a
supervised learning model was constructed using casting process data
collected for each cycle as explanatory variables and the presence of
porosity (identified by X-ray imaging) as the target variable. The trained
model was then used to evaluate predictive performance on test data.
Furthermore, unsupervised learning methods, including clustering, were
applied to identify patterns within multivariate data and to visualize
characteristic process states. The results enabled the identification
of states associated with relatively high porosity occurrence and the
extraction of contributing factors. These findings indicate that the
proposed method may support experience-independent decision-making,
data-driven process management, and defect prevention.

......................................................................

Variable factors affecting on evaluation of

aluminum alloy melt quality by vacuum gas test
@ Dr. Keniji Sato

The vacuum gas test is widely used as a foundry test that is effective for
evaluating the hydrogen gas content of aluminum alloy melt. Since the
amount of gas of the melt is strongly correlated with the density of the
solidified specimen, it is possible to easily estimation of the gas content,
and that improves the evaluation accuracy. In order to further improve the
measurement accuracy, the variable factors that affect the evaluation is
investigated. Based on the characteristics of this method, it is assumed that
the element with high vapor pressure contained in the melt and the grain
refinement element affect the formation of solidified specimen. In the case of
AD12 melt containing zinc with a high vapor pressure, the amount of porosity
of the specimen is increased. The effect of the grain refinement element with
addition of titanium and boron to AC7A melt has little effect on the formation
of porosity of the specimen. The amount of hydrogen of the sampled melt
almost no changes with a drop in temperature over time. In addition, variables
of test conditions on the evaluation accuracy of this method are examined.

......................................................................

Measure the effects of runner pressurization
method on downsizing the casting machine

and improving internal quality

@ SATO Kunihiro, IWAMOTO Norihiro
NAGASAWA Osamu, KUBOKI Isao
KIKUCHI Masao

Sato Research Laboratory for Foundry Technology

Direct21 Corporation

In the runner pressurization method, delaying pressurization enables applying
up to 500MPa to molten metal. This allows casting products with more than
twice the projected area of conventional ones using the same mold clamping
force, this shows the potential for increased productivity in multi-piece castings.
However, the effects of such high pressure on the casting machine remain
unclear. This study evaluated the method by measuring mold clamping force and
examining its relationship with internal quality. The results showed that clamping
force could be suppressed even under high pressure. In multi-cavity molding,
differences in filling timing usually cause pressure variations and unstable
quality, but high-pressure runner pressurization enabled uniform pressure and
stable quality. Overall, the method was shown to reduce casting machine size
and improve internal quality and productivity.
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......................................................................
The Application of Laser Technology in

Die Casting

DAIICHI JITSUGYO CO., LTD. @ REITO KOBAYASHI

Using laser cutting machines capable of cutting thick
aluminum helps optimize the casting process and improve
furnace efficiency. The possibility of cutting thick sections
now enables not only gate cutting but also the fine cutting of
main runners and long overflows. It is now possible to feed
return material from the casting process back into the melting
furnace in a finely broken state. We propose the benefits of
improved melting efficiency through increased material filling
rates in the melting furnace and process simplification via
a combined laser machine equipped with functions beyond
gate cutting.

......................................................................
High-speed, high-precision in-mold
dynamic displacement sensor and analysis
software for analyzing defect mechanisms
in die-casting dies

KMC.inc @ Seiki Sato Ph.D. Shinichi Abe Ph.D.

In die-casting manufacturing, casting defects and faults such
as porosity, cracks, poor casting surface, and poor flow are
the biggest problems. Currently, post-casting corrections
have become a routine process, hindering profits. While
previous engineers have worked to identify these defects and
faults, the underlying mechanisms remain a mystery. While
it has been said that 70% of defects and faults are caused
by the mold, the high pressure and high temperatures inside
the mold exceed 700°C create a need for a sensor that can
visualize the mold interior under these adverse conditions.
This section introduces a wireless in-mold sensor with
simplified wiring that can measure the pressure, temperature,
and mold opening status with high speed and precision.
Installing this sensor inside the mold enables dynamic
displacement measurement within the mold during mass
production. In addition, combining it with a thermosensor
that monitors the surface temperature of the die-casting
mold allows for visual sensing from both inside and outside
the mold, thereby elucidating the mechanisms behind casting
defects and faults.

......................................................................

Simple testing method for ductility in
aluminium alloy diecast - punch fracture
test

Toyohashi University of Technology @ Masakazu Kobayashi, Ph.D. (Eng.)
Haruka Miyake
Shunzo Aoyama, Ph.D. (Eng.)
Ryosuke Sato, Hisao Kamiya
Junichi Shinoda, Yuta Ichimura

Naoto Uesaka

Ahresty Gorporation

Toyota Industries Corporation
AISAN INDUSTRY CO.,LTD.
DENSO CORPORATION

Structural parts for vehicle bodies must be designed to
ensure sufficient safety during use, which necessitates
product quality and control not previously required of
aluminium alloy die-casting. However, products manufactured
by die-casting tend to include uneven complex material
structures and/or casting defects due to the material
composition, molten metal flow, and complex solidification
process. The die-casting tends to have poor ductility and
considerable variability in product properties, making quality
control challenging. In this study, we focus on punch fracture
testing, which allows specimens to be easily extracted from
products and is expected to be applicable to in-line product
control. The results of a punch fracture test conducted as
collaborative research by the Non-Ferrous Casting Research
Group in the Tokai Branch of the JFS are presented and the
characteristics of the test method are also mentioned.

Session Chairperson
Kazuhiro Koike (Akiba Die Casting.Co.,Ltd)

......................................................................

Direct Obhservation of Flow Behavior during
Plunger Advancing and Gate Ejection in
Aluminum Alloy Die Casting

Daido University
Ryobi Limited

The flow behavior of molten aluminum alloy in the sleeve
changes when conditions such as ladle tilting speed and
plunger advancement speed in die casting change. The
authors used the SPH particle method, which takes into
account the oxide film on the molten aluminum alloy, to
investigate the flow behavior in the sleeve during ladle
pouring and plunger advancement through both experiments
and simulations. However, previous studies focused on
visualization of the flow in the sleeve. In this study, in addition
to investigating flow behavior in the sleeve, an experimental
device was modified to enable simultaneous visualization
of the sleeve and cavity, and the influence of several flow
behaviors in the sleeve on cavity injection behavior was
investigated. This enabled the flow results to be observed
from a different perspective than when using a water model or
when visualizing the flow in the sleeve and cavity separately.

J-der

@ Yuki Seo, Yukiya Tanaka, Yasuhiro Maeda, Dr.Eng.
Akihito Hasuno, Dr.Eng. Yasushi Mochida
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Automatic Construction of Die Casting
Quality Evaluation Indices Using Numerical
Simulation Results

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

This study proposes a method for automatically constructing
quality evaluation indices for die casting processes by
utilizing numerical simulation results. Originally, Ozaki et al.
at Okayama Prefectural University proposed a framework
to automatically generate quality evaluation indices by
mechanically and statistically linking CAE analysis results
with product inspection data. In this study, while retaining
their approach as the basis for factor selection, manual factor
selection is additionally introduced to enhance interpretability
and research novelty. The effectiveness of the proposed
evaluation framework for improving the quality of die casting
products is investigated and discussed.

Session Chairperson
Ph.D.Naoya Hirata (Hitachi Industry&Control Solutions,Ltd.)
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Erosion-resistant clad metal for

Al die casting industry

Vision tech @ Hong MyoungSoo
Champion Korea Kim KyoungHun

Damage to shot sleeves and plunger tips during the aluminum
die casting process and their solutions.

A desirable shot sleeve must have the following characteristics,1)
no thermal deformation, 2) small leaching rate by molten
aluminum, and 3) the ability to control breakage chill.

Shot sleeves made of SKD61 have a significant amount of
residual stress, which causes plastic deformation that give
rise to a banana phenomenon in the process of repeated
molten metal pouring. Large deformation occurring at
the feed port causes the molten metal to flip over due to
the vibration of the plunger tip operation, which results in
inclusions being mixed into the product. To solve these
problems, the reinforcement of shot sleeves and plunger tips
by clad metal technology is proposed. Features of Clad Metal
Technologies are:

1 ltis an economical method of molding and sintering in various
ways, such as using metal powder as a paste or attaching a
flexible sheet.

2. Coating with W-Co-Cr and Mo-Co-Cr, and these alloys have
higher value for money than repairing with Stellite® alloys by
welding.

3. The alloy has very low wettability with aluminum, with 8>120°,
and very low reactivity, making it highly resistant to leaching.

4. It suppress the banana phenomenon of the sleeve.

5. The same technology can be expanded to squeeze pins,
runners, insert molds, and sprues.

......................................................................

Estimating inclusion quantity from
the measurements of DI and dissolved

hydrogen for Al melt
PSS Inc. @ Chong 0ok PARK
FUJI BC Engineering co., Ltd. Manabu ITO

The major types of defects present in molten aluminum can
be classified into two groups: (1) substances in a dissolved
state, such as hydrogen or sodium, and (2) substances in an
independent solid phase, such as various inclusions of Al20s,
MgAl20., AIN, AlsCs, and AlB2.Hydrogen dissolved in molten
aluminum, which leads to porosity defects in aluminum
castings, can be measured using thermal conductivity-
based (Alscan) or, solid-state electrochemical(AlproH)
methods. Alternatively, reduced pressure testing (RPT) is
widely used in industrial environments to estimate the level
of dissolved hydrogen. However, quantifying the amount of
inclusions remains a challenging task. Several techniques
have been developed for this purpose, including PoDFA
(Porous Disc Filtration Analysis), LIMCA (Liquid Metal
Cleanliness Analyzer), and the K-Mold test etc. Despite their
effectiveness, these methods are often expensive, time-
consuming, require specialized equipment, and are difficult to
implement in routine factory operations.

In this paper, we propose a method to estimate the inclusion
content in molten aluminum using measurements of
hydrogen concentration (S) and density index (DI). Based on
these parameters, a cleanliness diagram was constructed
to represent melt quality as a function of hydrogen
concentration(S) and DI. Finally, the proposed model was
validated by comparing the hydrogen concentration (S) and DI
values measured before and after the degassing process, as
well as through cross-sectional microstructural observations
of the specimens.




......................................................................

Intelligent adaptive straightening systems
for structural castings no heat treatment =
no distortion?

Zenith Engineering Co.,Ltd. @ Kentaro Higaki
Laubinger + Rickmann GmbH & Co. KG Philipp Hettich

Usage of Al castings is increasing for large, complex, structural
parts. Most structural castings are made from AlSi10MnMg-T7
for best flow, thinnest walls and high elongation. However,
most Gigacastings are made of AlSi7MnMg alloys in F
plus Paint-Baking. A general misinterpretation happens:
no heat treatment equals no distortion. Besides solution
heat treatment, distortion can occur due to unbalanced
solidification, sticking during ejection, quenching, worn tooling
etc., and this causes variation. Straightening in a trim press
is difficult, as it would require no variation and no torsion.
Therefore, our intelligent automatic straightening system has
been developed and over 160 machines have been installed
globally. With self-learning algorithms, it can both measure the
part and then straighten the part optimally to meet tolerance
requirements. This presentation will show the challenges of
distortion in large castings.

Session Chairperson
Masaaki Koiwa (SHIBAURA MACHINE.CO.,LTD.)
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Mechanism of laminations occurrence

in hydraulic control components for
automobiles

0SAKA CYUO DIE CASTING CO., LTD @ Shigeki Kanda

One of the defects with die casting is the laminations after
shot blasting. There are many problems with laminations.
For example, it is difficult to detect laminations immediately
after die casting and there is a possibility that laminations
peel off and cause a malfunction after assembled the parts.
Therefore, it is difficult to take measures against leaks and it
is necessary to take preventive measures. In this study, focus
on the laminations in hydraulic components for automobiles.
We conduct prototypes under various casting conditions and
consider the mechanism of laminations occurrence.

J-der
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Improvements to enhance the service life

of Ti matrix composite shot sleeve

TYK CORPORATION @ Sadayasu Takayama,Shinji Kajita

Akihiro Katoh

Our Ti matrix composite shot sleeves feature excellent heat
retention property. The sleeve contributes to improved
quality and yield in aluminum alloy die casting by reducing
cold flakes. Currently, the most important issue regarding
the life of the sleeve is damage caused by heat checking
at the impact area of hot metal. This becomes particularly
noticeable when the machine size is large. While the
improvement has been seen by implementing cooling
structures, the effect remains insufficient. This time, we
will verify the difference in cooling effectiveness based on
the timing of cooling water flow. Additionally, we propose a
new material structure at the impact area of hot metal as a
countermeasure against damage caused by heat checking.

......................................................................

Defect case study and the mechanism to

vacuum die casting in ADG12

RYOBI LIMITED @ Yasuyuki Mizukusa

Masaki Fukushima, Anzu li
The cause of the leakage defect is the contamination of
the heterogeneous mass. And the heterogeneous mass of
unknown to conventional knowledge is increasing. The factor
was estimated to be the pre molten metal flow that occurs
during vacuum drawing, which is unique to vacuum die
casting. As verification of this, we made a sample of the short
shot and investigated it in detail. Then, it was not caused by
the scattering molten metal. There is a possibility that the pre
molten metal will conflict with the gate mold and then move
into the cavity after being quenched. Here are some examples
that were estimated to be high possibilities. In addition, the
conditions under which the vacuum pre metal flow can be
reduced are indicated.
In addition, we introduce another defective pre metal flow
unique to vacuum die casting, and the contents of the
investigation of the cause and the results of the analysis are
introduced. And we introduce examples of countermeasures.
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