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*Giving lectures in Japanese.

@APPLICATION
Please complete the " REGISTRATION"and send it along with payment for the Participation Fee to our address.

The application will be processed upon receipt of the payment. Payment can be made by wire transfer at your expense to the
following banks.

(DSumitomo Mitsui Banking Corporation Hibiya Branch Reg.Account 7806186

(@Bank of Tokyo-Mitsubishi UF] Toranomon Branch Reg.Account 2717730

Payee JAPAN DIE CASTING ASSOCIATION

@APPLICATION DEADLINE Friday, October 28. 2016 (with payment)

@EARLY APPLICATION DISCOUNT Friday, September 16. 2016 (Payment must be received by this date.)

@PARTICIPATION FEE Congress Fee per head (Includes lectures, transaction)

Regular Fee Early Application Discount OAn admission ticket can be reused only by colleagues during
(Including tax) (Including tax) the convention period.
Member,Professor ¥41,580 ¥31,320 OApplicants for Congress and relations of exhibitors can attend
Non-member ¥82.620 ¥62.100 the Banquet which is held November 24.
Sl ¥20520 ¥15,660 .KAIZEN Report Meeting of ticket, please pay extra charge at the
reception.

@CAUTION
OAn entry pass will be sent upon receipt of the participation fee. Please do not forget to bring it with you when you register.
OPersons without entry passes will not be permitted to attend the congress.
ORefunds will not be given for cancellations made after the application deadline. The transactions will be sent
after the completion of the congress.

The next congress is scheduled to be held in the autumn of 2018,
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Introduction of activities of committees under Japan Die Casting Association
and prospects of development on die casting technologies in the future
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Characterization of AIN coating prepared by plasma-enhance ! @1 = (Tfl)
chemical vapor deposition ! K7 T
| BB FCVDIZE I I AN 25 Flk £ !
14:10~14:40 {JD16-03 IS/ £l D7=0 OHi 2 L FE H.&E THS (B @0 #sk (151)
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1 Vacuum degree of cavity and flow of molten metal front ‘ @/t ()
1n vacuum die casting
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CASTvac - a new efficient and reliable vacuum valve |
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Latest furnace developments for structural casting @Dr. LAFR—IL NV FF7 F—RYV
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New Melting System of Briquetted Aluminium Chip Achieves ! QL E2F
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Performance of electric injection die-casting machine and effect | i HA
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by upgrading the injection control system of Die Casting
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0-12:00 Thursduy, November 24 Giving lectures in Japanese TIME SCHEDULE P5

ANNEX HALL F203~206

Introduction of activities of committees under
Japan Die Casting Association and prospects of development
on die casting technologies in the future

- Dr. Hiroaki lwabari, professor of Gifu Univ./ ariginally Toyota Central R&D Labs., Inc.

Chairmen “Mr. Hideto Sasaki, executive chif engineer of Mino Industry Co., Ltd.

“Dr. Shunzo Aoyama, RSD committee, chief adviser of Ahresty corporation

- Dr. Sanji Kitaoka, die casting aluminum alloy committee, adviser of Japan Aluminium Association
Panelists/ - Dr. Kenji Sato, die casting zinc alloy committee, Sato Research Institute for Foundry Technology/

Chairmen of committees originally management researcher of Tokyo Metropolitan Industrial Technology Research Institute
- Dr. Tetsuichi Motegi, magnesium alloy die casting committee, professor emeritus of Chiba institute of technology

- Mr. Masao Kikuchi, technology and skill training committee, director of Nanocast, Inc.

The history of die casting in Japan started when Die Casting & Co., Ltd., the first special manufacturer of die casting, was established in 1917. Produc-
tion volume of die castings was 970 million kilogram in Japan, which reached the peak of 1,150 million kilogram in 2007, and then has been affected
by change of international economics, tax increase, earthquake disaster and so on. In view of technology, production engineering for high quality die
castings as high vacuum die casting and semisolid die casting has been developed after the 1990s. As a result, chassis parts and body parts for
automobiles can be replaced with die castings, which can be welded and T6 tempered, and having higher strength. However recently, higher and more
stable properties are needed, because of severe requirement for cost down and competition with other materials as plastics and steels. Accordingly,
some committees concerning technology have been carrying out fundamental analysis of die castings and study of defects to deal with such situation.
Besides, the committees are investigating developments of material and technology for more various applications and increase of productivity. The
activity of the committees will be introduced and direction of development on die casting technology to the future will be discussed.
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New salt-bath nitrocarburizing designed for improving
resistance to erosion of die-steels in molten aluminum
alloy and its mechanism
PARKER NETSUSHORI KOGYO CO., LTD. @Haruna Ishizuka

Yuya Hirai

Dr. Youichi Watanabe

Tetsuya Yamamura
New salt-bath nitrocarburizing can form a lithium-containing ferrous-oxide layer
on the surface in concurrence with nitride layer by adding lithium ions to the
molten salt, and the processing has been already had many mass-production
results. The erosion resistance of steel in molten metal is a very important
property in determining the lifetime of die, and oxide layer on the surface is
well-known to be effective for improving erosion resistance of steel. A
lithium-iron compound oxide layer improves the erosion resistance much more

than generally oxide layer which formed by post-oxidation (i.e. oxidation after
nitriding or nitrocarburizing) because the compound oxide layer is much thicker
and denser. In this study, the effects of a lithium-iron compound oxide layer on
erosion behavior of salt-bath nitrocarburized die steel were investigated in
comparison to a general ferrous-oxide layer and nitride layer. We will also
introduce briefly the application example to a practical die.

Characterization of AIN coating prepared by

plasma-enhance chemical vapor deposition

Oriental Engineering. Co., Ltd. @Dr. Kazuki Kawata
Toru Kidachi

Aluminum nitride (AIN) coatings were prepared on steel specimens using pulsed
d.c. plasma-enhanced chemical vapor deposition (PCVD) in a mass-production
type equipment. Various properties such as hardness, microstructure, crystal
structure, tribological property and soldering and erosion resistance in a molten
aluminum die-casting alloy of the specimens deposited AIN coatings by PCVD
were compared to those of untreated specimens, gas nitrided specimens and
various coatings prepared by physical vapor deposition (PVD).




New surface treatment for stress corrosion cracking
Hitachi Metals Tool Steel, Ltd. @Takuya Murasaki (Master of Engineering)

It is general that die-casting mold is cooled by water for a high pressure and high
cycle formation. However, they have big problems which are a decline of cooling
capacity by rust or breakage and water leaking from a cooling circuit by stress
corrosion cracking (SCC). We introduce the new surface treatment "EX-G" that is
effective against rust and SCC. "EX-G" is processed under the gas atmosphere, and
preparation of the surface layer is possible for most of tool steels. This processing
is also possible to be applied for thin and deep hole. This surface layer has 2 or 3 pm
thickness and good rust-resistant. Also, being different from general nitriding
processing, there is no rising of hardness in the surface of a base material. It can be
expected that this feature has the effect which delays crack development. Moreover,
it's characteristic to be able to restrain nitriding effect after "EX-G" processing.
Using this feature, we propose the production process of a hybrid mold, that has
rust-resistant or SCC-resistant by "EX-G" processing to the cooling circuit side and
has heat-crack-resistant or erosion-resistant by nitriding to the cavity side.

JD16-04

Effects of Heat Treatment Processes on Quality
and Suitability of Die Casting Die
Kyusyu Institute of Technology (KIT)
ASSAB TOOLING (DONG GUAN) CO., LTD.

@Dr. Masahiko Hihara
Dr. Bai Fang
Feng Xiao Jian
Zeng Yun Yun

During die casting, some failures likely occur on the die cavity surface, such as
thermal fatigue caused by thermal cycle (heating and cooling), erosion, washout
and wear caused by the molten metal. These failures would increase the
maintenance cost and decrease the productivity. For large die casting dies, the
difference of the cooling rate between surface and core is large during the cooling
stage of the heat treatment processes (quenching-tempering), which could cause
a decrease of toughness and some mechanical properties, hence the die
performance could not be guaranteed. In this paper, it was reported that how the
heat treatment quality was controlled by the heat treatment processes, using a
large test block of die casting die, with some examples included.
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(2)15:20-16:50

Session Chairperson:Dr. Shunzo Aoyama, Ahresty Corpore

Re-Peening for the die-casting die

SINTOKOGIO, LTD. @(Dr. Eng.) Yuji Kobayashi

Akinori Matsui
Shot peening is applied to auto motive parts or aero craft parts due to improve

the fatigue strength of metal material. Heat checking is typical fracture of
die-casting die. It is caused by cyclic heat stress. In our previous research, shot

peening is effective for heat checking, and it is confirmed to improve die life. Shot
peening is considered to apply for used die in order to improve die life. In this
report, the result of experiment is reported to confirm the effect of Re-peening.

JD16-06

Surface Modification of Cooling Channel inside the Die
Casting Dies with Free Abrasive Grains - Evaluation of
Spot Cooling Channel -

Kanazawa University @Tatsuaki Furumoto(Ph. D.)
Graduate School of Kanazawa University Yoshiki Ochiai

KOYAMA STEEL Corporation Masao Tsuji Shuuji Inagaki

This paper deals with the surface modofication of cooling channels in die casting
dies with free abrasive grains. A baffle plate was set in the cooling channel in order
to make a path of the free abrasive grains. The influence of plate length on finishing
performance was investigated experimentally. The distance between the plate edge
and the spot channel tip was also evaluated in order to optimize the finishing
performance. As results, it was possible to improve the surface roughness at spot
cooling channel by applying the baffle plate. In addition, the chisel edge at the spot
cooling channel was rounded by the free abrasive grains, and it was shown the
possibility to machine the edge of cooling channel without using the round tool.

JD16-07

Application of three-dimensional cooling circuit for a
die cast mold
Aisin Seiki Co., Ltd.

@Yasuhiro Nomura Tatsuyuki Kobayashi
Hisao Fukami Tetsunori Hayafuji

In recent years, products in a thin-walled and complicated shape have been
increasing with the spread of light weight and modularized automotive parts. On the
other hand, it has become more and more urgent to improve cooling capability of
dies because productivity improvement is accelerating in order to achieve lower
cost. Within this background, it has become difficult to secure both high quality and
high productivity by using two-dimensional cooling circuit machined in a
conventional manner. We, therefore, focused on a layer-shaped die which is able to
allow location of three-dimensional cooling circuit on it, and improved cooling
capability of dies. This is to report how we have managed both high cooling
capability and superior durability at the same time and then realized its practical
application to the die casting.
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Session Chairperson:Kosei Murakami,

Prediction of Heat-treatment Behavior of Die-casting Molds
Hitachi metals, Ltd. Makoto Akai (Ph.D.) Yousuke Nakano
Atsuhiro Hiramoto
@Ryousuke Sugawara

The trends of Japanese domestic die-casting process have the tendency of high
cycling and enlarging the mold, the mold has been required a long-life. To extend
the life of the mold, it was required that high toughness of the material, and for
this purpose, it is necessary to increase the cooling rate during quenching. On
the other hand, as increasing the cooling rate over, the deformation and crack
would be occurred due to the thermal stress or the transformation stress. Because
of the mold manufacturing cost reduction requirement, it is essentially required to
avoid them. In order to satisfy these requirements, it is important to predict the
material behavior during quenching. We have been promoting the analysis
technology of the quenching phenomenon with the external research institutions
and developed high precision quenching analysis software "Thermal Prophet"
(hereinafter: THP). THP enable to predict the cooling rate, transformation, stress
and strain during the quenching process, so far, "the selection of the optimal
cooling conditions" and "the prediction of stress concentration sites", "the
prediction of deformed shape" has been implemented. In this paper, we will
report the overview, use case, and the effectiveness of the THP.

JD16-09

Highly Precise Defect Simulation of the Aluminum Alloy Die-Casting
CAPCAST INC. @Naotaka Deki Jun Kubo
Kimihiro Tsukuda Hiromitsu Asao

UBE machinery Corporatio

In order to make the casting simulation of the Al alloy die-casting with high
precision, analysis of mold temperature, fluid flow, and defect were carried out
using accurate FEM mesh. Firstly gate design and plunger speed were optimized.
Then the defects were predicted with high precision by the analysis considering
fluid flow speed, air gap, cooling. Furthermore, by the stress analysis using the
mold temperature distribution, the die fatigue life was predicted.

Numerical Analyses of Ejecting Stress Distribution at
Die Surface of Die-Casting
Daido Steel Co., Ltd

@Masamichi Kawano Satoshi Uno
Naoki Yokoi

Equation of cast ejecting stress at die surface is derived from considering Fe-Al
compound layer formation at boundary between SKD61 and ADC12. The heavier
the soldering, the higher the ejecting stress. The equation is incorporated into
MAGMASOFT then the influences of temperature of molten ADC12, internal
cooling condition of die and surface treatment on ejecting stress are evaluated.
Numerical results indicated that lower temperature of molten ADC12 and die
cooling by inner water line leads to lower ejecting stress. Markedly decrease of

gjecting stress is observed in the case of surface treatment “Amicoat-D” even
under the condition of hight temperature molten ADC12 with no internal water
cooling of die.

Improvement of the prediction of mold temperature around

double-pipe cooling units in the casting simulation

NISSAN MOTOR CO., LTD. @Takeshi Sato Hidetoshi Shiga
Shunsuke Ota Kenji Yageta
Hiroshi Kambe (Dr. Eng.)

The present research proposes a new model for heat transfer of channel used in

casting simulation.Conventionally, one heat transfer coefficient is set for one

channel model. However, in this research, a new model is invented which

considers the change of heat transfer cogfficient in accordance to the change of

inner tube position and outer diameter of double-pipe cooling channel.

A study on numerical simulation for a prediction of
porosity in die casting
Ahresty Corporation

@Rintaro Yoshinaka Koji Inoue
Dr. Shinji Sannakanishi

High pressure Aluminum die casting contains gas and shrinkage porosities from
the weakness of its process. A generation of porosity is strongly related to its
gating design. Thus, it is very important to control a fluid flow by optimizing the
gating design. Recently, flow simulation becomes powerful system as gating
design tool. A designer will be able to know its fluid flow in a cavity before
making die, and judge the gating system design is suitable or not. However,
relation between the sequences of flow simulation and the actual generated
porosity is not clear. We consider that there are three problems which should be
solved. At first, we are not examining a distribution of gas amount in a casting
correctly. Secondly, the influence of added pressure to the porosity is not
considered. Finally, we have not validated the influence of the difference between
the inlet values and the actual curve. We will mention about these three things by
casting simulation system.

cececceceececelynch Time (12:00-13:20)cccceceeceees
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Session Chairperson:Dr. Anzai Koichi,

Tohoku University Graduate School of Engine

The simulation of ladle process in diecasting

RYOBI LIMITED @Akihito Hasuno(Ph.D.) Takeshi Omoto
Shigetake Kami
Yasuhiro Maeda (Dr. Eng.)
The ladling process is the important process which dominates the initial molten metal
quality. In order to optimize this process, molten metal simulation is essential. In this

Daido University



simulation, it is needed to simulate the movement of ladle and plunger tip and it is one
of important technical issues. Recently, particle method is developed which simulates
the movement of both fluid and rigid body precisely. In this paper, we show some
results of particle method simulations in ladling process.

Vacuum degree of cavity and flow of molten metal
front in vacuum die casting

DIE ENGINEERING CORPORATION Iwao Morikawa @Sei KA
By means of using molten metal front detection shut off valve and chill vent, vacuum
degree of cavity and flow of molten metal front can be measured. Through these two

measurements, technology of vacuum die casting and quality of die casting products
can be improved effectively.

CASTvac - a new efficient and reliable vacuum valve
for pressure die casting
Wanda Technology Pty Ltd, Australia

@Laihua Wang(Ph. D.)

The vacuum valves commonly used in the die casting process are mechanical valves
and chill vents. The mechanical valve is efficient in air evacuation, but it is prone to the
blockage which results in a high maintenance cost and machine downtime. The
conventional chill vent is reliable but its venting capacity is limited. A new type of
vacuum valve called as CASTvac is introduced in this paper. It is constructed in a
shape of 3-dimensional chill vent. Its venting capacity is compatible with the
mechanical valves due to its large venting area. Its nature of a chill vent structure
makes it as reliable as the conventional chill vent. It has been extensively used in
Nissan Casting Australia Plant for 8 years and has achieved a significant cost saving.

cececceceececeeeBregk (14:50-15:00)cccccecceceeces
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Session Chairperson: Dr. Ryusuke Izawa, RYOBI LIMI

Latest furnace developments for structural casting
StrikoWestofen GmbH @Dr. Ir. Theodoor van der Hoeven

The modern advances in aluminum casting for lightweight chassis, bodywork and drive
unit components steadily challenge the quality and accuracy of the entire casting process.
A key element with strong impact to costs and quality in the casting process is the
aluminum melt preparation and supply. Melt quality and dosing accuracy are
continuously being improved to meet the latest structural casting requirements. In this
paper the latest developments in furnace technology for structural casting will be
presented. Methods and technologies to achieve proper melt dosing accuracy and highest
melt quality will be discussed. This includes techniques to reduce both melt oxidation and
entrainment of oxides and hydrogen into the melt, and improvements in material handling
and furnace efficiency. Goal of the paper is to present the furnace technology required by
the rapidly developing demands in the world of structural casting.
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Energy saving and information visualization for
aluminum alloy furnace
Nippon Crucible Co., Ltd.

Naohisa Nishikawa @Sadanori Furusawa Ryo Takeuchi

Energy saving is always required for aluminum alloy melting furnace and melting and
holding. As an energy saving method, generally a regenerative burner or burner used
exhaust gas, replacing combustion equipment like a burner with heat exchange
equipment, or refractory formulation change with ultra-insulation material are applied.
In this presentation, we would like to report the energy saving method with
improvement of software rather than of hardware. We have adopted a touch screen
control system to change in our awareness of energy saving by visualization of
combustion in melting furnace, and have made energy saving visualized by improving
traceability. In addition, we would like to report the management system that enables
to control various melting furnaces by applying internet connection.

Development of the monolithic refractory controlling

aluminum adhesion and aluminum dross (oxide) compound

Nippon Crucible Co., Ltd. Takashi Hori Hiroyuki Suzuki
@Yusuke Naito

Refractory for melting aluminum and aluminum alloy (hereafter, written as aluminum
molten metal) generally involves damaged form caused by penetrating into refractory
and deoxidization of oxide (such as Si02) that forms refractory. Refractory life has
been improved by some methods for castability. For example, they are controlling
molten metal penetration by elaborating refractory tissue, inhibiting non-wettability by
additive, and inhibiting reaction character. However refractory such as plastic material
and coating material requires much water during kneading. In addition, as ramming
and troweling are usually used for the installation, it is hard to form elaborate
refractory, which leads difficulty in controlling aluminum molten metal penetration. In
this report in order to prolong the life of plastic and coating material, we would like to
present the test result of anti-penetration, non-wettability, and reactive inhibition
character of refractory for the aluminum molten metal.

Development of a holding furnace producing a high quality
molten metal for high-pressure die-casting products
AISIN KEIKINZOKU Co., Ltd. @Naoto Fukutake Shinichi Asai

In recent years, needs of the increase in fuel efficiency as well as the reduction in
exhaust gases emission have been grown against the background of global
environment reservation and CO2 emissions reduction, which, therefore, accelerates
the replacement of steel components with high-strength and high-ductility aluminium
alloy ones in order to reduce the vehicle weight. In applying such a lightweight
material/s, because the trace of damaging metallic element/s and the purity (inclusion
and hydrogen content) in the molten metal have a significant influence, it has been
difficult to come to realization by using a traditional holding furnace as it is which
requires a large installation space and may produce not a few defective products. We,
then, have developed a new continuous aluminium alloy holding furnace which we
have consistently pursued the concepts of compactness, energy-saving ability and
high-quality molten metal in both the purity and the chemical analysis. We, here,
would like to report our successful case example from which we have received a
vision of mass production.
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New Melting System of Briquetted Aluminium Chip Achieves
Energy-Saving and Environmental Improvement

SANKEN SANGYO CO., LTD. Hirotoshi Yabumoto

@Inoashi Shinji

Every cast product produces machining chip (hereinafter referred to as chip) in the machining
process. Unlike foundry returns such as rejected products, it is not an easy task to melt chip,
because the chip is wet with coolant and has thin sections, which leads to much formation of
dross/oxide when melted in a reverberatory or a shaft melting furnace. Also, coolant in the
chip generates fumes negatively affect the environment. So, traditionally chip just after being
crushed has been dried in a drying oven such as rotary kiln system before melting. Qur
conventional chip drying/melting system also consists of a rotary kiln dryer system and our
patented submergence vortex melting system which can achieve the highest metal recovery of
up to 98%. However, even our advanced rotary kiln system still has some drawbacks: a large
installation space and a large amount of maintenance are required. Then, we focused on a
briquetting machine which was primarily used to reduce the volume of chip for easy
transportation. We developed a new chip drying/melting system with less installation space,
reduced energy consumption and the highest metal recovery rate, utilizing briquetted chip.

Developments of Ti matrix composite-used shot sleeve
“IC sleeve” for longer life
TYK CORPORATION

@Sadayasu Takayama

Shinji Kajita Yukie Kaku
Various well-insulated shot sleeves can be used to reduce cold flakes in aluminum alloy
die-casting process. Our Ti matrix composite-used shot sleeve “TC sleeve” is one of such
sleeves. The structure is that inner Ti matrix composite sleeve is inserted into outer steel
sleeve. In the past, we tried the surface hardness enhancement by surface treatment for longer
life of sleeve. But it is not developed to a practical use. On this time, we report developments
of our shot sleeve “TC sleeve” for longer life with trial status of new material sleeve.

Performance of electric injection die-casting machine
and effect on the product quality

TOYO Machinery & Metal Co., Ltd. @Shingo lkeda Yoshihisa Nakatsuka

Takashi ljiri

TOYO MACHINERY & METAL has been promoting the development of electric drive
die-casting machine answer to the needs for energy saving and high stability. Lot of
factors affect the quality of the die-cast product in the process of die-casting and
differences in the injection performance and characteristics of the die-casting machine are
also the major factor. We report what influence of the structure and injection performance
of the electric drive die-casting machine on the product quality and effective usage of
glectric drive die-casting machine with the casting data at the time of the electric drive
die-casting machine development.

Casting of High Mount Knuckle by Hybrid Fill Casting Facility
UBE machinery Corporation, Ltd. @Hiroaki Miyoshi Haruo Akemoto
Teruyuki Yamashita Shinya Hattori
(Dr. Eng.) Hiroto Sasaki
A new casting method of Hybrid Fill Casting (HFC) which took advantage of the
low-pressure casting and die-casting is developed to cast large parts having a large
projection area by using simple and compact machine. Since the process is based on
conventional low-pressure casting, the process could be applied to thick, high strength,
pressure-tight parts which are usually produced by gravity casting, low-pressure casting,
or squeeze casting, and could be advantageous in productivity and internal quality. In this
paper, the outline of HFC facility is introduced and soundness, microstructures and
mechanical properties of High-Mount-Knuckle samples cast by this facility are explained.

High strength products formed with semi-solid die casting
TOSHIBA MACHINE CO., LTD. @Aida Satoru Toyoshima Toshiaki
Nakata Koei Amezawa Hiroki

The semi-solid die-casting method enables higher strength and more extension
comparing to a normal die-casting method, and therefore is expected to replace
cast-iron and aluminum-forged parts with die-cast products. In order to achieve the high
strength quality with in-house semi-solid device, various techniques such as pouring
method and materials change were applied. This report presents result of the quality test.
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Development of Semi-solid process for Ductile Cast Iron
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Semi-solid casting process has the advantage of decreasing defects such as
blisters, shrinkage and porosities. However, conventional semi-solid casting in
ductile cast iron has had some difficulties to get full graphitization and good
nodularity. The authors developed the new semi-solid casting and succeeded to
resolve those problems in ductile cast iron. The nodule number in the castings
reached over 1500 count per mm2. Their characteristics will be reported.



Development of Heat Resistant Magnesium Alloy for

Die-Casting and Future Issues

University of Toyama @Dr. Seiji Saikawa Yoshikazu Yamanishi
Hiroki Kako Dr. Susumu Ikeno

Since magnesium alloys have the characteristic with high specific tensile strength and
lightweight property, they are widely used for auto mobile industry. The conventional alloys
AZ91(Mg-9%AI-1%Zn) , AM60 (Mg-6%AI-0.3%Mn) and AM50 (Mg-5%Al-0.3%Mn) are
currently used in engine covers, steering wheels and sheet frames. The application of these
alloys is limited to components operating at temperature below 120 -130°C, because those
creep resistance and strength at high temperature is low. Therefore, newly several series of
heat-resistant magnesium alloys such as Mg-AI-RE, Mg-Al-Si, Mg-Al-Ca and Mg-Al-Sr have
been developed from the late 1990s, and they have been applied as a Suitable material for
weight reduction of the engine and power train parts in automotive field. However, these alloys
still have some problem of castability, recyclability, material cost and mechanical properties in
an industrial use. In the present study, advantages and disadvantages of the heat-resistant
magnesium alloys for die-casting were investigated, and discussed a future problem.
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The Effect of Composition on Properties of High

Elongation Aluminium Alloy for Die cast

Daiki Aluminium Industry Co., Ltd. @Atsuo Kaburagi Satoshi Miyajiri
Naoto Oshiro

With the rising demands for lighter body weight material, especially in the automotive
industry, the usage of aluminium alloy has increased over time. From the range of
aluminium alloys available, ADC12 is the popular choice for die casting due to its
high tensile strength, but the lack of elongation makes it unsuitable for manufacturing
certain parts with the needs for it. Furthermore, the available high elongation 365 of
AA standard, which has been increasingly used especially in Europe, has a very strict
weight percentage tolerance for iron, making manufacturing with recycled scraps a
challenge. Adding to the aforementioned needs for lighter body weight material, study
on maximizing the usage of aluminium in automotive parts that aren't already yet is
highly important, thus providing the necessity to develop high elongation, as well as
galling resistance and high recyclability aluminium alloy. Thus, with Al-8%Si alloy as
base, the development of high elongation aluminium alloy was conducted.
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The development of new casting process suitable for
manufacture of thick-walled products

RYOBI LIMITED Akihito Hasuno(Ph.D.) @Masanobu Furuta(Ph.D.)
Yousuke Kado Akifumi Suzuki
Ryobi Mitsugi Co. Etsuji Ogawa

This paper shows the development of the GD-squeeze casting process suitable for
manufacture of thick-walled aluminum products that require high mechanical
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properties. So far, the gravity casting process(GD), that has been widely used for
thick-walled products, are characterized by good mechanical properties for the
internal defects is small because of laminar flow filling, but it has the disadvantage
of relatively long cycle-time. The principle of our casting process is a squeeze with
the laminar flow filling of GD. And it can manufacture the thick-walled products in
a short cycle-time, and also it shows a higher mechanical properties comparing
with GD owing to the mold wash-less and the effect of mold cooling.

Development of the piston for clutch actuator by
multi-center gating system
MINO INDUSTRY CO., LTD. @Tomoya Tanaka Takamasa Kudou

The piston of clutch actuator which assists the clutch operation of commercial truck
has two components structure of the iron cylinder section and the aluminum
die-casting ring section. We developed the unified product using aluminum
die-casting on the purpose of weight saving and cost reduction. On the fixed and
movable combination dies for die-casting, since the flow length to the cylinder
section usually is long, we applied the center gating system plan with three pieces
combination dies added the middle die, on the developed product. However, since the
core pin exists on the setting position of center gate, we applied the multi-center
gating system plan which the gate sections are set up at three locations on the
concentric circles around the core pin. However, since the core pin exists at the gate
section and the normal cut off method can not be used, we newly developed the
method which cut off the gate using the die-opening force. In this gate cutting
method, since there is a high possibility of the distortion and breakage of the slide
core of the movable die, if the middle die and movable die are apart before cutting off
the gate, we installed the locking mechanism so that the middle die and movable die
will not be apart unless the load which is over the gate cutting force.

Development and utilization of “Cavity-Direct Valve
System”

TECHNICA CO., Ltd.
Direct21 Corporation

Yachida Masahiro @Maruyama Ryo
Iwamoto Norihiro Nagasawa Osamu

Why does die-casting have high rejection percentage and produce sudden defects? We
developed various sensors to detect information inside the die and conducted
monitoring during casting. As a result, we found out that gas was barely escaping
during low-speed shots and that overflows, chill vents and vacuum runners create
secondary-filling phenomena, which cause delays in pressure buildup, and concluded
that these two phenomena were the major factors for defects. Then we have developed
“Cavity-Direct Valve System” to eliminate these two factors. Since we have managed to
put the system into practice, we introduce it as a new die-casting process.
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DIECASTING MACHINE(DCM)-INJECTION MACKINE

AK.SANGYO CO., LTD.

BUHLER KK.

DAIKI ENGINEERING CO., LTD.
HISHINUMA MACHINERY CO., LTD.
SHINOZUKA MANUFACTURING CO., LTD.
SODICK CO., LTD.

SUKEGAWA ELECTRIC CO., LTD.
TOSHIBA MACHINE CO., LTD.

TOYO MACHINERY & METAL CO., LTD.
UBE MACHINERY CORPORATION, LTD.

ANCICLARY EQUIPMENT to DCM

AHRESTY TECHNO SERVICE CORPORATION
AI'PRECIMETER CO., LTD.

CASTOOL TOOLING SYSTEMS

CHUO HATSUMEI INSTITUTE CO., LTD.
DAIKOTO CO., LTD.

DIE ENGINEERING CORPORATION
DIRECT21 CORPORATION

HARADA BUSSAN KAISHA, LTD.

KDK SANGYO CO., LTD.

KOSMEK LTD.

KUBO MANUFACTURING COMPANY
NIPPON ACCUMULATOR CO., LTD.
PASCAL CORPORATION

ROBOTECH CO., LTD.

RYOEI CO., LTD.

SANMEI MECHANICAL INC.

SEIKO ENGINEERING CO., LTD.

TANABE ENGINEERING CORPORATION
TOFLO CORPORATION

TOKYO MOREX CRUCIBLE CORPORATION
TOSHIBA MACHINE ENGINEERING CO., LTD.
YAMAGUCHI GIKEN CO., LTD.

YUATSUKI CO., LTD.

YUTAKA ELECTRONICS INDUSTRY CO., LTD.
ZMAG, LTD.

CORRENS CORPORATION
DAISEN SANGYO CO., LTD.
FURNAGE KAKOKI CO., LTD.
HIROCHIKU CO., LTD.

HOKURIKU TECHNO CO., LTD.
LETHIGUEL JAPAN CO., LTD.
MEICHU CO., LTD.

MIYAMOTO KOGYOSYO CO., LTD.
MORGANITE CARBON KABUSHIKI KAISHA
NIPPON CRUCIBLE CO., LTD.
SANKEN SANGYO CO., LTD.
TOKAI CORPORATION

TOUNETSU CO., LTD.

LUBRICANT

AOKI SCIENCE INSTITUTE CO., LTD.
CHEM-TREND JAPAN K K.

HENKEL JAPAN LTD.

JAPAN FOUNDRY SERVICE CO., LTD.
LUBE CORPORATION

MORESCO CORPORATION

NICHIBEI CO., LTD.

RISDAN CHEMICAL CORPORATION
SANARU COMPANY LIMITED

YUSHIRO CHEMICAL INDUSTRY CO., LTD.

AHRESTY CORPORATION

ALTEAMS GROUP

GUTSUN DIE-CASTING CO., LTD.
HIBINO INDUSTRY CO., LTD.

K. ASAKAWA METAL WORKS CO., LTD.
MINO INDUSTRY CO., LTD.

RYOBI LIMTED

SANKO DIECAST CO., LTD.

TUKUBA DIECASTING CO., LTD.

AU CO., LTD.

BEYONZ CORP.

CASTEC INC.

CHAMPION INDUSTRIAL CO., LTD.

DAIDO DIE & MOLD STEEL SOLUTIONS CO., LTD.
DAIWAKIKO CO., LTD.

DYNAMO, INC.

ESUWAI SEIKI CO., LTD.

FU HSIUNG STEEL MOLD CO., LTD.
HARDLOCK INDUSTRY CO., LTD.

HITACHI METALS, LTD.

JAPAN DIE&MOLD INDUSTRY ASSOCIATION
JAPAN MOLD TRADE CO., LTD.

KANUC CORPORATION

KOYAMA STEEL CO., LTD.

MEC INTERNATIONAL CO., LTD.

MEIWA CO., LTD.

NAMBU CO., LTD.

NIHON SEIKI CO., LTD.

NINGBO BEILUN HUIWANG CASTING MOULD CO,. LTD.
NINGBO BEILUN SCIVEDA MACHINERY CO., LTD.
NITTO KOHKI CO., LTD.

OERLIKON NIHON BALZERS COATING CO., LTD.
ORIENTAL ENGINEERING CO., LTD.

RTM CORPORATION

SOLTON CO., LTD.

SUGURO TK CO., LTD.

SUNRISE CO., LTD.

TAKAGI STEEL CO., LTD.

TECHNO METAL CORPORATION

TECHNOCOAT CO., LTD.

TOKUDEN CO., LTD.

TOMOTETSU KOGYO CO., LTD.

TOSHIHARA TECHNOS CO., LTD.

TOSHIMA TECHNOLOGY INSTIUTE, INC.
UOGISHI SEIKI INTERACTIVE CO., LTD.

YAZAKI INDUSTRIAL CORPORATION

YOSHIDA KANAGATA KOUGYO CO., LTD.

AIR WATER NV INC.

ART 1INC.

KGK CO., LTD.

KOYAMA CO., LTD.

NIPPON STEEL & SUMIKIN BUSSAN MATEX CO., LTD.
SINTOKOGIO, LTD.

MEASURING DEVICES

CARL ZEISS CO., LTD.

DJL, INC.

JAPAN MACHINERY COMPANY

RPV CO., LTD.

SEISHIN TRADING CO., LTD.
SHIMADZU CORPORATION / SHIMADZU MECTEM
SPIENGINEERING CO., LTD.

THERMO FISHER SCIENTIFIC KK.

TOA PRECISION MACHINERY CO., LTD.
VOLUME GRAPHICS CO., LTD.

YXLON INTERNATIONAL K K.

CAPCAST INC.

FLOW SCIENCE JAPAN, INC.

HITACHI INDUSTRY & CONTROL SOLUTIONS, LTD.
NIHON VISUAL SCIENCE, INC.

0KUBO MOULDS CO., LTD.

SCSK CORPORATION

PUBLICATION

KEIKINZOKU TSUSHIN AL CO., LTD.

JAPAN DIE CASTING ASSOCIATION

(20165F7R27R1TE)



BETITMCRA

HHALABZIZFAXICT FAX:03-3434-8829 _‘:

BiA - #ERRTRT

—MHEIEAN BEI A DAMES 7105-0011 Hx#hisR2 AE3-5-8-502 TEL03-3434-1885 fi—Li_—Y http://www.diecastingorip  sségapsse

R EfiE 28U E R H A
'R & R pam mmamGam *OTA 5% H &

=85 (2014) A4-154 ! 2,160! 400 | H26.10 !
FAAATUI? FDER) BF A4-34 © 1,080 | 1,080! 250 | H18.10(—&kekET) 3
FAHZb>TA? (F)-0EF):DVD 1645 ! 3240 | 5400: 140 ]| H18.10 !
FAHANDIZHEE - BB EFEHR A4-156 | 3240 ' 6,480 400 | H18.10(&K:THER) !
ZAHANDIZHEM-F LR A4-43 | 1,080 2,160: 250 | H22.1 (—ZpekzT) |
FAHANDIZAEQ- T E R A4-84 ' 2160 | 4,320 400 | H24.6 (—ERHETHR) !
FAHIDEEP - TILIIEETR A4-102 | 2,160 | 4,320 400 | H24.2 (ZRETER)

SAHANDIEHEP2- BEIREER A4-116 . 2,160 | 4,320 400 | H18.2(&ETHR) !
FALHANDIZED-BLE |17 A4-36 | 1,080 ' 2,160 205 | H22.3(METHE#7) i
FAHANDIEED -2 iR A4-134 1 2,700 | 5,400 400 | H20.10(&K:TER4) |
ZAHANDIZHET - FHEER A4-96 | 2,160 ! 4,320 400 | H18.10(—E&B&ET) !

Y HBAICEBREDBEIE (ADC12) B5-132 | 2,160 | 3,780 400 | S54.6 1
[E.E(ADC1,10) B5-61 . 1,080 : 1,620:. 250 S57.9

TS T BRI IHANERNFREZEET |A442 | 2160 | 3240 250 ] S56.3 3
BAHINEERES T L () B576 1,080 . 2,160: 250 | S59.6 |
S1HANE (BE30BERE) B5:133 | 2,160 : 3,240 648]5S61.2 !

NMIAEAHANEEEDEEFRO) [B5-154 | 2,700 ¢ 5400 400 | S61.5
AMHANEEOEEECRETER MeOTZE |B5-159 | 2,160 | 3,240 | 400 | S62.3
AAHZANDEETFROENEICETSHE | A4-118 @ 3240 | 5400 400 | H6.3 !
3,240 648 | H7.11 !

SAHZNFAMTSE (S 40E FRR=50) A4-265 | 2,160 .

BIRFAHANNRT w7 (RETE20R) A4-134 ' 3,780 | 3,780' 648 H235 !
TINIZILEELDEMBEICRIZETSNOFE | A474 1,080 ¢ 2,160 400 [ H8.10 1
FAHNEINEER 24F#F | 48,600 | 59,400 | 648 | H19.8(BfER) ‘
SFAHIM B BR S5 HZEE) (DVD) 104 ' 5,400 110,800 648 [ H11.11 !
SAHZNDIEINIFRDIFRE (2) A4-40 | 2,160 | 2,700 250 | H13.2 !
TIIZHLEEDEEEICRITTPONEE | A4-52 1,080 | 2,160! 250 | H14.6 i

DCIAyIIITFLZH—R(EEDRAE) |58 | 324 1 648 FE | H26.2(HETFE25R) |
TINIEEFTIHANDENRRE LTRSS | A4-196 | 4,320 | 8,640 648 | H22.11 (ZXETHR) ‘
SAHAMEED T K EHIE-FR15FR | A4:78 1,620 ¢ 3240 400 | H15.7

AAHAMEZED S K BOHIE-FR24%R | A4-81 . 1,620 . 3,240 400 | H24.10 !
214232 —Y 3 EHSEAHIE (CDT) | A4-235 © 12,960 | 25,920 1 648 | H16.3 !
TIVIA441HAMADCI) DEMEICRIETSINGE | A4-24 | 540 | 1,080 205 ]| H17.4 1
7IL3E4 (JISH5302) DTINHBIE A4-54 | 1,080 | 2,160! 250 ]| H17.4 !
BINAEEIHIAMIBEREY TV —AA ' 1,080 @ 1,080: 205]|H17.6 |
SAHANEREH (BE50E E=50) B5-679 . 37,800 : 37,800 770 |H17.11 !
BENERELSIHANDAETHE A4-113 | 2,700 ' 5,400 400 | H18.3

bR -1 D ANFEEE N R T vY A4-345 | 5143 | 7.714. 648 | H24.3
JISH5302:2006IC B 5A£N 11SOE £ Al Si9, . ! ! ! !
Al Si12Cu1 (Fe), Al Mg9& &5 1h AP DM A466 & 1620 1 3240, 400 H194 |
kS S RICRTAREME A4-96 | 2700 : 5400: 400 |H21.3 !
BEABNA S LTHIANDRERE (2) A4-127 ' 3,240 ' 6,480 400 ]| H21.3
ADC12RU'ADC344MDFe,Mn,CrOE,E | A4-84 | 2,700 |

1 5400: 400]|H21.5
BMATIVIZILEEDEIMHAMEZDREES | A4-78 + 2,700 ¢ 5400 400 | H21.5
YTRIILEEFAHANDRIFEE LIBMBER | A4-121 © 4,320 ¢ 8,640: 400 | H21.10

T-MF =3 ACSRMDCIDE £ A AAMDE IR R T BE08HE | A4-75  © 2,700 | 5,400 400 | H24.3

HAHA TR - FEY=27 I A4-62 1,080 ' 1,620 250 | H28.3
ABIEFERDDDYELA ERIAGET BB F (+5)

FAXICTHRULIAFHFTFELY, EREEEFHUCEERLFT (RAFHRIIZHICTTEETEL, )
EHRERR T

St E
HEE RS R
TEL FAX

BULAHBVCE. @UNDBEDTEVNEITDTTTETEL,




FTNEAIEA

HOTEL RESERVATIONS

OEHATTA
@HARYIH
OBILVTTIE

AE[RTIVEREHAZ ] [CTEAD L FAXICTERULAHLIEET L,

1TB4HGEE) X%EEIBEFEDFRIDTHEDSZAIFE T ELEE,

BHREULIAHE . 2BBANIC N iR TORESEICCE RN TR Z BIRIALIEEL,

—HERIRT TEHE—XE THEEEOE OEES.4952806

O AR AY —U AR 1

A%, FHESRS ZHEAE R EICHEDVCLE T,

BEIAHE . BEFRDCEHBICIDBEUHEICEDIEE. FaecBUBRZRUR(ITE T,
CEADIHENS2HAIERT BmEEED10%

PRI =EE B aRED20%

W EEIEENE HABED80%

CERASABEERICIDASN BEERED100%
11B22H(X)-23HEK)-24HK)-25H (&) -26H (1)

¥ _FEELSNDOBREDEADFT T BELEDLELEEVEE,
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TEL:0570-064-205 FAX:03-6730-3230 X—JL77KUXR:tourdesk102@or.knt.co.jp
SZEREFH10:00~17:00

Fill in the attached “HOTEL RESERVATION FORM” and then fax it.
November 4th (Friday) *On a firstcome-firstserved basis. Please note we will stop
accepting reservations when the accommodation is fully booked.
Please make the payment with a credit card.
Accepted cards: VISA, MasterCard, American Express, JCB, Diners Club.
The payment will be debited using the credit card on or around November 8th.
A cancellation fee will be charged if you cancel your reservation for your own convenience,
as follows:From nine to two days before the reservation date: 10% of the room charge
One day before the reservation date: 20% of the room charge
On the reserved date: 80% of the room charge
Cancellation without informing: 100% of the room charge

November 22th (Tuesday), 23th (Wednesday), 24th (Thursday), 25th (Friday), 26th (Saturday)

@HGHR

OEp=rE =

®rTIL
OBEWLAEDB

(DHow to make a reservation
(@Closing date for reservations

(®Payment method

®Cancellation fee

(®Hotel stay dates

(®Hotels The following prices are for a single room with service charge, consumption tax and
breakfast for each person.
@DInquiries Die Cast Desk (staff: Saito,Asagi), Kinki Nippon Tourist Co., Ltd.3rd floor,

Nishishinjuku KF Bldg,, 8-14-24 Nishishinjuku, Shinjuku-Ku, Tokyo 160-0023
Fax: 81-3-6730-3230 (Business hours10:00am-17:00pm)

77 )L34 Hotel name 18584 Room charge O%—</3Z/ Loation
1 RARAT DS N R Tl 11/22 ¥14,040-11/23 ¥11,800 MARETERTESK 19
Sakuragicho Washington Hotel | 11/24-11/25¥15120-11/26 ¥17,280 | About one minute's walk from Sakuragicho station
2.7 —ANRA KT 11/22-25 ¥16,200 REARBTERIES 9257

Breezbay Hotel

% 11/267@R13¥22,680

About two minutes’ walk from Sakuragicho station

3R> RTIL - ARETERTES KB D
Yokohama Mandarin Hotel £B%2 ¥10.800 About six minutes” walk from Sakuragicho station
4 BRI oY ARTIL 11/22-25 ¥9,720 BAERIESTI1 7

Yokohama Heiwa Plaza Hotel

% 11/267&813¥ 11,880

About five minute’s walk from Kannai or Sakuragicho station

5 K7 I —h R REEE
Hotel Route Inn Yokohama Bashamichi

2B ¥9,720

BEERESHS
About one minute’s walk from Bashamichi station

B. 488k T Ly T A R RET £B78 ¥11.800 MARETERTES K985
Sotetsu Flesa Inn Yokohama Sakuragicho * ' About eight minutes” walk from Sakuragicho station
7.2 A=A IVEEERR RRTESKI3 D

Comfort Hotel Yokohama Kannai

2H1E ¥12420

About three minute’s walk from Kannai station
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Address

AT J& Section: TEL:( ) _
(3D DY 75)

B3 & & FAX:( ) -
Name of the person
making this reservation E-mail:

I

BatEfME e :

N — . , - . . RISEIARR: 1 1R4H (&)
EHEEXY-UZANER) RSNVY-EREVS-REE [F/HANT AR BEEREIX | ERIECOZMEEDET DT BEDEEE
T160—0023 RREMBIBEXAHES-14-24 EHBEKFE)LIFE CTELEELY,

TEL: 0570-064-205 FAX: 03-6730-3230 X*—JU77RLUA: tourdesk1 02@or.knt.co.jp closmg dme for reservqﬁons:November 41h (Friduy)

Die Cast Desk (staff: Saito,Asagi),
Kinki Nippon Tourist Co., Ltd.3rd floor, Nishishinjuku KF Bldg,, 8-14-24 Nishishinjuku, Shinjuku-Ku, Tokyo 160-0023
Fax: 81-3-6730-3230(Business hours10:00am-17:00pm)

#*EAAZERICOEZANTTIEW., ¥Please write an “O” for the days for which reservations are required.

GUAT) | o | R | BTG B fcote 11,/2200(11/2300[11/24(8)11/25(@)11/26(2)
TEHB g Nomes of people staying athe holel | e =" f\ o oF desired hoel 5=t8 Sorond chaice | Nov 220Toe) [Nov 23Wec) | Nov24[Thu) | Nov25(Fri | Nov26[Sal
1 AEMR)
LE/MS
”””””””””””””””””” 2l WMR
2 /M.
77777777777777777777777777777777 SH/MR.
3 ZH/MS
77777777777777777777777777777777 BIE/MR
4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
/M.
77777777777777777777777777777777 SIE/MR.
5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
/M.
KON SHERS T FHREBEIEEVNUET. *FENEOENMEE, JIE—UTTRIAREE L,
H*CEEEORICETESEVEUET DT, BFMCIEHDET IR IR TEESRAL L,
EHEEYS [3R1T X 5 % 0 xE & 5
XI5 | @ B No.

0 FE #0OHE)

@After receiving payment, we will send you confirmation of the reservations.  @If one form is not enough, please make copies of the form.
@Please provide credit card details below. The payment will be debited on or around November 8th.

Credit card company name | CIVISA [MasterCard [1JCB [JAmerican Express [IDiners Club
Card no. Effective until Security Code
Month/ Year
Total amaunt Card holder name Signature
JPY
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O35BD CEA How to get to PACIFICO YOKOHAMA

N T MEEEBY LI VI
fﬂﬁﬁﬁ Airport Limousine Bus (Direct to PACIFICO YOKOHAMA)

Paneda | ynuvitz 305
Airport Airport Limousine Bus 30min.

FURRIT 245
Keikyu Line : Limited Express 24min.

x| ULATVINR
EEEQE Airport Limousine Bus 20%
Narita | (tvooisrEE120%) i
(120min. to PACIFICO YOKOHAMA) 90min.

JREEHIIZA TR 9053 HIFEHSLR

JR Narita Express 90min. Minato Mirai Line

m 3% 3min.

Yokohama

32 -l ‘HEEHSVR EEER
IShlbuya Tokyu Toyoko Line : Limited Expressn YCAT 3053

Sta. (Direct link to Minato Mirai Line) 30min. #5 3%
on foot 3min.

avAg o R

Airport

JRESHERR HEEHSVE NID1IR

= JR Tokaido Line in. Minato Mirai Line
bl 3% Jmin. PACFICO
JRIEEHR P BRI YOKOHAMA

JR Yokohama Line Tokyu Toyoko Line 10% 10min.

3% 3min. é"'!i'é:.
A

JRIEELR : JREGIERILIR on foot 12min.
JR Yokohama Line - JR Keihin-Tohoku Line

3% 3min.

utell A SRR - e

by Bus 7min.

WEMEMTHIIN -1 .
Yokohama Municipal Subway Blue Line 155 15min. 499— 55
by Taxi 5min.

[ A &KD] [From Tokyol
Eif=td PR #SRAEJSE Toward Yokohama Park, Kanagawa Route K-1
WMetropolitan | Z=- 4R (AN J'Uw 42 ) #&K751H Toward Yokohama (via Bay Bridge), Bay Shore Route B » K-1

(3375 - FEB /5 E & D] [From Kansai or Chubul

REsBIANZ K150 » FHSIC »
EEMR/135  FSREESE K109
Hodogaya Bypass 15min. » KaribaIC » Toward

1e0 Ag ot
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