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*ﬁ&ﬁiﬁ HOW TO APPLY JAPAN DIE CASTING CONGRES
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1.JAPAN DIE CASTING CONGRESS Givinglctures in Japanese

Please complete the “REGISTRATION” and send it along with payment for the Participation Fee to address.
(D Sumitomo Mitsui Banking Corporation Hibiya Branch Reg. Account 7806186

@ Bank of Mitsubishi UFJ Toranomon Branch Reg. Account 2717730

Payee Japan DIE CASTING ASSOCIATION

APPLICATION DEADLINE Friday, October 14,2022 (with Payment)

EARLY APPRICATION DISCOUNT Wednesday, September 14, 2022(Payment must be received by this date.)
PARTCIPATION FEE Congress Fee per head (Includes lectures, transaction)

If the coronavirus (COVID-19) spreads, the program may be changed. In

Regular Fee Early Application Discount that case, we will inform you on the homepage etc.
(Including tax) (Including tax)
Member,Professor ¥42,350 ¥31,900
Non-member ¥84,150 ¥63,250
o >High school, vocational college and university students (limited to those with no occupation, and
Student x Admission Free excluding company employees) need to register in advance. Please download Registration Form from

our website, fill in the necessary items and submit it.

2.KAIZEN REPORT MEETING

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
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Future trends in the automobile industry
and the impact on the
die casting industry

Session Chairperson: Nano-Cast corporation Masao Kikuchi

(CSpecial lecture 1>> |

Presentation of scenario concerning reduction of consuming
fossil fuel/ energy for automobile and spread of electric vehicle

PhD Fujimura Toshio

Visiting Professor, Faculty of Engineering, Aichi Institute of Technology, and Several corporate advisors

At the United Nations Climate Change Summit in September 2019, most of the developed and emerging economies made a commitment to reduce
(02 emissions to 45% by 2030 and zero emissions by 2050. If we do not take effective measures immediately, and if we do not reach this target
within 10 years, global warming of 1.5 above pre-industrial levels will put us in a crisis situation that humans are unable to deal with at all by
themselves. The transportation sector has relied almost entirely on petroleum-based fuels to date. Among them, four-wheeled vehicles use gasoline
or diesel oil as the main fuel, and they cause 18% of CO2 emissions in the world. Future development scenarios for engine vehicles including fuel
diversification and next-generation vehicles like HV, PHV, EV and FCV will be presented with consideration of customer needs and effects to reduce
C02 emissions, etc. And then, the need for manufactures supporting this industry to reduce CO2 emissions with a sense of crisis will be suggested.

(CSpecial lecture 2>> |

Automobile trends and needs for diecast

Tomokazu Suda
TOYOTA MOTOR CORPORATION

Currently, automobile industry is entering the age of “Once in the century major revolution” led by CASE. There is an increasing
demand for weight reduction and electrification as a shift toward decarbonization. Expectations toward automobile do not stop here.
There is a movement to evolve mobility to provide enrichment to their lives by providing various services and freedom to move
around for many people. The concept itself toward cars is changing under this environment. New possibilities have been explored for
materials to build vehicles and shift in process application. Die cast process has already demonstrated high producibility and been the
major contribution tool for development for many years,

| would like to consider how the die cast process can add more value and continue providing support for future production and the
improvement effort led by automobile.
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Aisin Keikinzoku Co., Ltd. Shinichi Asai

Effect of various surface treatments on
the soldering and erosion behavior in
molten aluminum alloy

Kawata PE Office @ Dr. Kazuki Kawata
Castec Inc. Noriyuki Inatsu, Takasumi Tatsuno,

Raiichiro lijima
Various surface treatments have been applied in order to protect
aluminum die-casting molds from damages, such as soldering
and erosion in molten aluminum alloy. Among these treatments,
the PVD method for producing various ceramic coatings at low
temperature is a promising process.
We have developed a new AICrTiSiN-based nano-composite
multilayer coating with excellent wear resistance, heat
resistance, and mold release property using a special PVD
facility that can form a dense coating with few defects. The
properties of SKD61 specimens coated with nano-composite
multilayer coatings were compared with those of untreated
specimens, gas nitrocarburized specimens, gas nitrocarburized
and oxidized specimens, and various coatings prepared via PVD.
Properties such as the hardness, microstructure, crystal
structure, tribological property, and soldering and erosion
resistance in a molten aluminum alloy were compared.

Effects of PVD coating, lubricant and
shot peening on die casting dies.

@ Takashi Osaki, Fukui Shigeo
Shimizu Yuichiro, Goto Hisanori

Oerlikon Japan Co., Ltd.
YUSHIRO CHEMICAL INDUSTRY CO., LTD.

With a growing need of automotive lightening, there is a great
demand for Al die cast parts which is lighter and with high
dimensional accuracy, as an alternative to steel parts. In order
to improve the price competitiveness of Al die cast parts
and increase its productivity, reducing the downtime and
maintenance time by improving mold life-span is needed. The
factors contributing to shortening mold life include seizure
heat check and erosion.

We have been receiving a high valuation of PVD coating
the coating technologies which realize longer lives of die
components such as core-pin and insert. We verify the
effect of the combination of PVD coating, lubricant and shot
peening, which enables further life extension.
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Erosion Resistance of Cast Steel and
Spheroidal Graphite Cast Iron Containing
High Manganese in Molten Aluminum
Alloys

Graduate School of Engineering Science, Akita University
@ Kuzo Goto (Ph. D.)

Kengo Kurosawa (Ph. D.)

Masanori Chiba,

Toshiharu Kon
Erosion of ferrous components such as shot sleeves becomes a
problem in aluminum die casting processes. Our research team
has been engaged in the clarification of the erosion mechanism.
The obtained results indicated that the saturation solubility
of iron in the molten aluminum alloys is a dominant factor
affecting the dissolution rate of iron through the intermetallic
layers that are formed at the contact interface between the
melts and the ferrous materials. Meanwhile, another results
implied that the ferrous materials including high manganese
have good erosion resistance in the melts. In this study, we
conducted the erosion testing of the cast steel and spheroidal
graphite cast iron containing high manganese and other several
ferrous materials. Based on the obtained results, we quantified
the erosion resistance, and investigated the mechanism of the
resistance.

JD22-04

The evaluation of Ti matrix composite
shot sleeve for the development

TYK CORPORATION

Akita Industrial Technology Center
Hokkou Metal Industry Co., Ltd.

@ Sadayasu Takayama,

Shinji Kajita, Yukie Kaku
We are producing and selling Ti matrix composite shot
sleeves having the excellent heat-retaining property for
aluminum alloy die-casting. In fact, the sleeve contributes to
quality improvement and yield improvement of diecastings
with reduction of cold flakes. In recent years we developed
the harder material and the structure to reduce thermal
deformation and heat load, thereby the life of the sleeve
became more stable and longer.
On this time, we re-evaluate the sleeve through current status
of use at production site and insulation characteristics,
thermal deformation characteristics in experiment for future
further improvement.



Session Chairperson

Advanced Composite Corporation Hideto Sasaki

Die Casting Die Problems and Their
Countermeasures

Hihara consultant office @ Dr. Masahiko Hihara

The trouble of the die casting die accompanied with the
outbreak of a heat checking and the crack associated with
the low cycle thermal fatigue and with contacting at the
high temperature molten metal (Al, Mg, Zn) and die surface
erosion, wash out and cavitation erosion etc. When these
troubles occur on the die casting die surface, the causes
many problems such as decrease of the quality of the casting
product and of the productivity and the increase of the
operation expense. This report describes the improvement
methods for stable die casting based on the analysis of
the current status of die casting die problems, including
examples of heat treatment methods for large scale materials,
application of effective surface treatment and improvement
methods to maintain stable operation.

JD22-06

Development of high thermal conductivity
die steel-based powder for 3D printing

Daido Steel Co., Ltd. @ Takashi Yoshimoto, Asako Kamimoto,

Koichiro Inoue (Ph. D.)

Aluminum die-casting parts, which are effective in reducing
weight and the number of parts, are expected to increase in
demand for the electrification of vehicles and carbon neutrality.
Thus, requests for reduction of product failure rate and mold
maintenance, as well as high cycle rate, will also increase.
Die with conformal cooling circuit by 3D printing is one of the
solutions to these problems and its application is expanding.
Conventionally, maraging steel was the only option for 3D
printing powder for molds. On the other hand, maraging
steel has problems such as heat-checking, cracking at water
cooling hole, and legal restrictions, and practical application
of die steel-based 3D printing powder is required. In this
presentation, we report on the development concept of die
steel-based powder with practical performance and the die
characteristics verified by comparison with conventional steels.

Achieving High-quality Aluminum

Die Casting via Cooling Control with
Additively Manufactured 3D Cooling Dies
and Preventing Corrosion of Cooling
Channels

HIBINO INDUSTRY Co., Ltd. @ Makoto Kato, Masahiro Sugiyama,

Mitsuhiro Karaki
MEC INTERNATIONAL Co., Ltd. Tsutomu Shibata
Aichi Center for Industry and Science Technology.

Dr. Eng. Masaki Kato
Aichi Science & Technology Foundation

Dr. Eng. Hiroaki Iwahori

In order to achieve high-quality aluminum die-casting and
prevent aluminum soldering to the surfaces of dies, an insert
die with three-dimensional cooling channels was fabricated
via selective laser melting method and a nanocarbon coating
effective in improving molten metal fluidity was developed
and applied to the surface of dies. The die was verified capable
of being maintained at the optimum temperature via the
intermittent water flow control during continuous die casting
operations, and consequently high-quality aluminum die
casting were achieved. Moreover, Ni-P plating was confirmed
effective against the corrosion of the inner surfaces of the
cooling channels.
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Session Chairperson

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

JD22-08

Benefits on casting brought on the dies
made of high thermal conductivity steel

Daido Steel Co., Ltd. @ Masamichi Kawano

A casting die exerts a similar role to a heat exchanger. Heat
from molten Al alloy to a die is dispersed by spray and inner-
cooling. Therefore thermal conductivity of dies affects
significant influence on cast quality and productivity. Higher
thermal conductivity of a die leads to faster heat transfer
then results in lower temperature and lower thermal stress
at a die surface. Benefits are given on casting brought on the
dies made of high thermal conductivity steel. In particular
microstructure refinement of a cast, reducing the time of
a cast cycle, prevent soldering and suppression of heat-
checking. In addition avoid penetrating a crack from inner-
cooling line is expected by reducing of thermal stress.

Prediction of Burr of Die-casting Molds

Ahresty Corporation @ Hiroko Iwahashi, Dr. Shinji Sannakanishi

This paper examines the burr prediction of die-casting molds
using structural simulation.

The gap between the cover die half and the ejector die half
is calculated by considering a mold thermal expansion, a
mold clamping force and a casting pressure. The gap value
of the simulation result was compared with the measured
burr thickness, and the evaluation method of the simulation
accuracy was examined. By investigating various products
and dies, analysis for the accuracy of burr prediction
simulation was performed by a lot of analysis condition. From
the FEM models considered at this time and the obtained
conditions and several knowledge, the object products
available for burr prediction simulation were narrowed down.
In addition, improvement of the prediction accuracy was also
examined.
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Evaluation of Flash-Boiling Atomization
of liquid aluminum alloy containing air
bubbles on die-cast process in fluid
discharge

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

The generation mechanism of flash boiling atomization in
aluminum die casting alloy had not reached an advanced
stage, advocated by W.V. Ohnesorge since 1936. However,
two phase fluid mechanics of experimental studies and
application oriented industrial practice of effervescent
atomizer had been developed into multi-sectoral approach
and many brilliant success. In this study, set up hypothetical
discussions that fused aluminum alloy and air are two-phase
flow, and tried to interpret and compare with effervescent
flash-boiling atomization evolution mechanism get off casting
porosity in aluminum die casting process. Additionally,
design requirement of sprue and gate in die-cast mold induce
atomization, and explained machine injection requirement by
PQ2 diagram in machine conditions.

Wave Behavior and Tilting Speed of Ladle
Pouring in Die Casting

Dept. of Mechanical Engineering, Graduate School of Engineering, Daido University
@ Koki Takada, Toru Yamada,

Dr.Eng Yasuhiro Maeda

Dr. Eng Akihito Hasuno,

Yasushi Mochida
The flow front turbulence of molten aluminum alloy in
ladle pouring may cause casting defects by entrapment of
air or oxide film. The slow pouring operation to suppress
the disturbance of the flow front leads to a decrease in
productivity and an increased risk of cold flakes formation.
On the contrary, quick pouring is preferable for improving
productivity, but the risk of air entrainment increases. In
the present study, we investigate the variable tilting speed
as a ladle pouring method that suppresses the disturbance
of flow front and wave behavior. The falling position of the
molten metal and the wave behavior in the shot sleeve after
pouring were directly observed, varying the tilting speed of
the ladle. Further, we also tried to reproduce the flow behavior
by simulating a series of processes from ladle pouring to
advancing the plunger in die casting using particle-based SPH
simulation of "COLMINA CAE".

Ryobi Limited



Session Chairperson

Ryobi Limited Hiroshi Matuda

Development of new form minimum
quantity spray type lubricant

MORESCO Corporation @ Hiroaki Tomimatsu, Takahito Tsujimoto,

Teruaki Yokoo

There are many various forms of mold release agents used for
die casting, such as water-soluble minimum quantity spray
type, water-soluble diluted type, oil-based type, and powder
dispersion type. These mold release agents contain various
organic substances such as silicone oil, and the hydrocarbon-
based and carbonic acid-based gases generated by the
thermal decomposition of the organic substances adversely
affect the internal quality of the casting. In order to meet these
issues and the increasing quality requirements, productivity
improvement, and work environment improvement in recent
years, we have started to develop a new form of mold release
agent containing organic acid salt as the main component.
We would like to report on the development of a mold release
agent that takes advantages of the high heat resistance and
detergency of organic acid salts.

The material properties evaluation for
aluminum die-casting alloys
AISIN KEIKINZOKU Co., Ltd. @ Mai Futazuka, Tomoo Yoshida,
Shinichi Asai, Tomokatsu Arisawa
MRDC Co., Ltd. Dr. Mayuki Morinaka
Recently, various products are being considered for the
environmental preservation and CO2 emission reduction.
For the products that require cooling performance, there is
developing to improve cooling efficient. The conventional
automobile products are cooling by heat dissipation by a heat
sink or coolants in order to suppress the temperature rise. To
achieve high cooling efficiency, it is required that large and
complicated for the heat sink or strict requirement for the
water channel.
In order to obtain high cooling efficiency, it is necessary the
application of the excellent thermal conductivity materials for
the die-casting products and going with advanced die-casting
technologies.
Therefore, we will report of the excellent thermal conductivity
aluminum die-casting materials and evaluation results of
them on the cast-ability, the chemical composition, the micro
structure.

Alloy Solidification Morphology and
Quality Characteristic of Die Casting

Institute of Technologist @ Naomi Nishi (Dr. Eng.)

There are roughly two types of solidification morphology
of alloys: mussy type and skin formation type. The various
properties of the alloy are greatly influenced by the
solidification morphology. This paper discusses the effects
of alloy solidification morphology on properties such as die
casting mechanical properties, fluidity and casting defect
formation. In aluminum alloys, ADC10 and ADC3 are mussy
types, and ADC1 and ADC12 are skin-formation types. It is
desirable to use both types alloy appropriately, depending on
the application.
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Session Chairperson

Ahresty Corporation Dr. Shunzo Aoyama

Research Trends of Non-Heat Treatment
Al-Mg Alloy Die Casting for Automobile
Body Parts and Activities of Aluminum
Alloys Committee

Waseda university @ Yoshihiro Nagata

Nikkei MC Aluminium Co., Ltd. Sanji Kitaoka Dr. Eng.

Daiki Aluminium Industry Co., Ltd. Naoto Oshiro

Institute of Technologists Naomi Nishi Dr. Eng.

Mino Industry Co., Ltd. Jyunya Uchida, Toshimitsu Oike,
Takayuki Koike, Naoki Nonaka

Nissan Motor Co., Ltd. Kenji Hayashi

Japan Foundry Engineering Society Hiroshi Kambe Dr. Eng. (g)

Laboratory for Materials Science and Technology, Waseda University
Makoto Yoshida Dr. Eng.

Japan Die Casting Association, Japan Aluminum Alloy Refiners

Association, Die Casting Aluminum Alloys Committee

Collaboration: Shibaura Machine Co., Ltd. TYK Corporation,

Al-Si-Mg alloy die castings have been increasingly used for
automotive body parts. Recently, R&D of high ductility non-
heat treatment Al-Mg die cast alloy have been conducted. Al-
Mg alloys are more susceptible to hot tearing during casting
than Al-Si-Mg alloys. The addition of Si reduces the hot
tearing susceptibility of Al-Mg alloys. However, it also reduces
the fracture elongation. In this study, we developed the non-
heat treatment Al-Mg die cast alloy that has high ductility
and has low hot tearing susceptibility (HTS) by co-adding
a small amount of Si and Sr. The influence of addition of Si
and Sr on HTS was systematically investigated by I-beam
test. Moreover, both HTS and mechanical properties were
evaluated by conducting high-pressure die casting of an
automobile body part.

Improvement of the modified effects in
aluminum die castings by heat vibration
method

University of Toyama @ Dr. Seiji Saikawa, Yidi Wang,

Teiji Hiromura

Shinji Itabashi, Masanori Watanabe,

Tetsuya Uehara
The AI-Si system alloy ADG12 have a superior characteristic
in the case of high pressure die casting (HPDC) process,
it is widely used for the industrial field. For the purpose of
improving quality near the casting surface, we investigated
the effect of beat-vibration method on the casting parts
by HPDC. Using a cold-chamber die cast machine with
a clamping force of 350ton, the actual engine parts was
cast on various kinds of beat-vibration conditions. In this
case, the core pin in the die-cavity, which vibrated during
solidification of the casting parts. At the last time in 2020
Japan Die-Casting Congress, we reported that the vibration
stroke was more effective for the refinement of the -Al and
eutectic Si phases in the crystal structure of cast parts, than
the frequency of the vibrator.
In this study, due to improve the effect of crystal refinement

Hitachi Astemo, Ltd.
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of the castings, more heavy weight and longer stroke in
beat-vibration condition were investigated.

JD22-17

Lowering Solutionizing Temperature and
Shortening T6 Treatment Time for Al-Si-
Mn-Mg-Cr-Cu Alloy Plate Fabricated by

High Vacuum Die Casting

Daiki Aluminium Industry Co., Ltd. @ Naoko Otsuji, Naoto Oshiro

In order to improve mechanical properties of aluminum alloy,
T6 and T7 treatments are used in general. However, distortion
occurs on thin die casting by T6 or T7 treatment. In the view
points of energy saving and production efficiency, shortening
treatment time is desired. We investigated high vacuum die
casting samples of Al-Si-Mn-Mg-Cr-Cu alloy after T6 or T7
treatment. In order to reduce distortion, we processed low
solutionizing temperature of T6 treatment and investigated
distortion and mechanical properties of water or air quenched
samples. In this report, the distortion of the sample after
T6 tempering was the smallest when solutionizing (440 -3
hour) was carried out in air quenching and when the tool
for reducing distortion was used. The elongation and the
0.2% vyield strength of this sample were 16.4% and 139MPa.
Regarding air quenching, we shortened each treatment time
to one hour and investigated mechanical properties.

Technical innovation by the measurement
in the cavity and the artificial
intelligence for the realization of the
smart factory

TOYOTA MOTOR CORPORATION @ Tomohiro Koyama,

Takashi Aoyama

We work on the innovation for the smart factory while we are
said to be the change period once in 100 years.

We push forward two technology development. As for one,
it is developed the working point measurement technique. It
is necessary to look at the working point to see a quality and
a phenomenon definitely. We developed the working point
construction that We could measure in a mass production
easily. The second is development of the distinction
technology of ripple data by the artificial intelligence.
Conventionally, the person that the difference of the ripple
which acquired it was distinguished for expert knowledge
hung time to us and distinguished it. Much loss occurs with
a part such as time lag and the distinction accuracy before
finding it in this. We build a system of the loss destruction
through two development mentioned above.



Institute of Technologists Dr. Naomi Nishi

Development and practical examples of
“New die casting method" that solves
blow holes and shrinkage porosities at
the same time.

PROGRESS Corp.
Direct21 Corporation

@ Antoku Ryo, Nishimura Hiroshi
Iwamoto Norihiro, Nagasawa Osamu,
Norikane Satoshi, Taniguchi Keiji

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.

Development of electro-hydraulic
actuator for die casting dies

NAMBU CO., LTD. @ Tsutomu Yagi

Actuators used for a sliding of aluminum die-casting dies are
required to have high thrust, cycle time, and impact resistance
when pulled out. We report the development of an electro-
hydraulic actuator that satisfies this requirement and ensures
overwhelming energy saving. This electro-hydraulic actuator
drives a hydraulic pump that can rotate in both directions with
a servomotor. Energy saving is realized by driving the servo
motor and using power only when the actuator is operating. In
addition to this system, a mechanism generating large thrust
is combined with a hydraulic mechanism that can increasing
speed in a complex manner to improve the function. In this
development, we will introduce not only the basic function as
an actuator, but also the possibility of preventive maintenance
and the possibility of improving the productivity of equipment
by the information acquired from various sensors.

Verification of production method for
environmentally conscious die casting
technology

SHIBAURA MACHINE Co., Ltd. @ Satoshi Tomioka, Satoru Aida,
Toshiaki Toyoshima

What people nowadays demand in die casting are weight

reduction of automobiles, environmental impact reduction

activities in manufacturing process, and competitiveness in
pricing.

Further, shortening the cycle time will become increasingly
more important, because people expect reduction of power
consumption and increase of production efficiency.

As an example, changing a part of die casting machine driving
unit, from conventional hydraulic unit to full-electric, or to
hybrid system of hydraulic and electric, can possibly bring
faster cycle and better energy saving.

Hereunder reports the effectiveness by research of the quality
comparison between the method including environmental
impact reduction and the conventional method.

Development of Runner Squeeze

RYOBI Limited @ Yasuyuki Mizukusa, Tsutomu Ueda,
Shigeki Fukuoka

Trust Limited Masahiro Nakata

Direct 21 Corporation Osamu Nagasawa

Runner Squeeze is a casting method in which the runner is
immediately blocked with a squeeze pin after filling with ordinary
die casting injection. Then, the molten metal is supply with
the same squeeze pin  molten metal forging. The final casting
pressure of the squeeze pin can be as high as 300MPa. As a
result, a significant improvement in internal quality was obtained.
In addition, we introduce cases where yield improvement and
high cycle have become possible by slimming runners. In
addition, topics of development history and knowledge that could
be confirmed for the first time by the runner squeeze method are
described. Finally, technical issues and future prospect of the
runner squeeze method will be introduced.

Session Chairperson

SHIBAURA MACHINE CO., LTD. Masaki Koiwa

Development of Laser Heat Treatment
Technology for SPR Joining of Aluminium
Alloy Die Casting to Reduce C0: to 1/10

Ahresty Corporation @ Isao Akuzawa, Yoshiteru Kondo,

Dr. Shunzo Aoyama, Nobuyuki Sakai

Toyohashi University of Technology Dr. Masakazu Kobayashi
Reducing CO2 emissions from automobiles in Life Cycle is an
urgent task to achieve carbon neutrality by 2050. To reduce
the weight of automobiles, aluminium alloy die casting is used
as part of the body structure. SPR is mainly used for fastening
steel plates with die casting, and die casting is subjected to T7
treatment to obtain ductility to withstand deformation during
rivet joining. The problem of heat treatment process is to
generate blister and deformation in die casting and to generate
large amount of CO2. Therefore, we developed a technology
to heat treatment only a local part of SPR fastening part of die
casting in a short time by laser. As a result, the blisters and
deformation generated in heat treatment process have been
eliminated, heat treatment equipment has been made compact,
and CO2 emissions in the process have been reduced to about
1/10 of those in the existing process.
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Development of aluminum hody parts
manufacturing technology that requires
T7 heat treatment

@ Akifumi Suzuki

Mamoru Murakami, Yoji Yamada,

Yusuke Yoshida, Shingo Muramoto
T7 heat treatment, which is known as one of the most
effective methods for improving ductility, is a process that
involves solution heat treatment at high temperature and
quenching. When T7 processing thin-walled aluminum
die-cast products, large distortions are likely to occur
and variations are likely to occur. Therefore, reduction
and stabilization of distortion is the biggest challenge in
promoting mass production with T7. We have developed a T7
heat treatment technology that produces stable mechanical
properties with little variation even in mass production and is
less likely to cause distortion. As a result of making various
improvements through CAE and experiments, we were able to
achieve the target dimensional accuracy and bondability at the
joints required in the assembly process

Die casting technologies of large hody
and chassis parts for automobiles

UBE MACHINERY CORPORATION, Ltd.
@ Noriyuki Oe, Mamoru Nishi, Hirofumi Onishi,
Yuuichirou Tsurugi, Yuki Miyamoto, Motoki Tanaka,
Naoki Ishibashi, Kousei Murakami, Dr. Hiroto Sasaki

Ryobi Mirasaka Co.
Ryobi Limited

Automobile world is proceeding to electric power drive and
requiring lightweight solutions, which include body and
chassis parts, so called structural components, which used to
be composed mainly of welded pressed steel sheets, are now
being shifted to aluminum die-casting materials and process,
which excels in thin-walled, three-dimensionally complex
shapes. And, as a means to achieve both weight reduction and
manufacturing cost reduction of those parts, the integration of
multiple parts into a super-sized structure is being promoted.
In the above parts, which tend to increase not only thin-walled
but also flow length, it is necessary to prevent casting defects
such as air inclusion and cold-shut as well as to further
shorten time for molten metal filling up the die cavity in order
to obtain a uniform fine solidified micro-structure. In this
paper, details of die casting technologies newly developed to
realize the above requirements are presented, and a method
for manufacturing high-quality large body and chassis parts
is proposed by applying those technologies.

Session Chairperson

Aisin Corporation Hideaki Kobayashi

Effects of high response injection die-
casting machines on product quality

TOYO MACHINERY & METAL. Co., Ltd. @ Tomohiro Kitagawa,

Takashi ljiri,

Fumitaka Ishibashi,

Aiki Hamada
These years, automotive parts have been changing for higher
performance, EV and HV. Instead of parts for engine-driven
vehicles, thin-walled parts for electric vehicles are increasing,
which requires high injection speed as melt solidifying time
is very short. In addition, immediate intensifying is required
upon filling completion, or inside quality is considered to
be badly affected. However, the intensification tends to be
delayed with the presently available die-casting machines
as the higher the injection speed is, the longer their injection
mechanism takes in shifting to intensification process.
In this paper, basic experiments have been made regarding
the relationship between the shifting time to intensification
process and the inside quality. In addition, we devised and
verified the effectiveness of an injection system that requires
extremely near zero shifting time, causing no delayed
intensification.

JD22-27

Global development of the die-casting
technology for the aluminum subframe

Ryobi limited @ Mamoru Murakami, Shinya Akada,
Tadaaki Shimohigashi,
Tomohiro Umoto, Shoichi Murakami
Taishi Tsuwano, Tomoyuki Nishiyama

Yoshiro lwata

Ryobi Die Casting (USA), Inc.
Honda Motor Co., Ltd.

Ryobi and Honda developed new subframe which has been
integrated with the conventional die-casting shape and
GDC bracket, which is requiring high level of die-casting
process. The die-casting process applied the two-cavity with
high vacuum condition same as previous model, and Ryobi
cascaded this process to global wide. In order to achieve
stable production with the same quality level, the material was
changed from AISi8Mg alloy, which emphasizes ductility, to
AISi10Mg alloy, which emphasizes productivity. The ductility
that was disadvantageous due to the material change can
be guaranteed by improving the evaluation technology and
production development. We will introduce the summary
of the way of achievement to cascade this mass production
methods to global wide, such a die-casting key elements
technology for stabilization process and have developed
automated inspection technology.
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