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Characterization of TiBz coating
prepared by plasma-enhance chemical
vapor deposition

Oriental Engineering. Co., Ltd.

@®Dr. Kazuki Kawata, Toru Kidach
Motoshi Komatsu, Yuta Seino
Titanium diboride (TiB2) 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 TiB2 coatings by PCVD were
compared to those of untreated specimens, gas
nitrided specimens and various coatings prepared
by physical vapor deposition (PVD).

JD20-02

Influence of steel properties on heat-
check

Daido Steel Co., Ltd.
@®Masamichi Kawano, Masakatsu Tatsutani

Relationship between steel properties and heat-
check is investigated through experiments and
thermal stress simulations. Surface hardness of
SKD61 (H13) at heat-check initiation is almost the
same as initial hardness. It means resistance to
softening by heat is enough even on general
purpose steel SKD61. It is assumed that anti-
heat-check behavior is not affected by highly
performance of resistance to softening. No
deference of heat-check depth could be seen
between martensite and bainite on SKD61. This
result can be explained by Paris low of crack
growth. Anti-heat-check behavior of 5%Cr dies
steels is caused by mainly deference of thermal
conductivity. And deference of high temperature
strength assists for improvement of anti-heat-
check behavior.
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Effect of Alloying Elements on the
Dissolution Resistance of Ferrous
Materials to Molten Aluminum Alloys
Graduate School of Engineering Science,
Akita University
@®Ph. D. Ikuzo Goto
Akita Industrial Technology Center
Kengo Kurosawa
Dissolution of ferrous materials such as shot
sleeves becomes a problem in the die casting
processes. Although intermetallic layers are
formed at the contact interface between the
molten aluminum alloy and the ferrous material,
the resolution of the layers to the molten alloy is
one of the dominant phenomena during the
dissolution. Recent studies have suggested that
pseudo binary phase diagrams of the aluminum
alloy—ferrous material systems reflect not only the
generation behavior of the intermetallic
compounds but also the resolution behavior of
them. In this study, we conducted the dissolution
tests and constructed the pseudo binary phase
diagrams of the corresponding systems. On the
basis of the results, we investigated the effect of
alloying elements on the dissolution resistance of
the ferrous materials to the molten aluminum
alloys.

Developments of the structure and the
material of titanium matrix composite-
used shot sleeve
TYK CORPORATION
@®Sadayasu Takayama, Shinji Kajita,
Yukie Kaku

Currently it 1is increasingly important to
improve the productivity and the quality of
products in aluminum alloy die-casting process.
Our titanium  matrix composite-used shot
sleeve has good heat insulation property so that
it is effective for improving the quality of products.
However, instability of plunger movement because
of thermal deformation of shot sleeve decreases
life of the sleeve and quality of diecastings worse.
On this time, we report developments of the
structure of the sleeve to reduce the thermal
deformation and the material to improve wear
resistance.




The development of the holding chamber
heater type oxidation restraint furnace
Nippon Crucible Co., Ltd.

@®Masato Masuda, Yang Guang
Kajitani Co., Ltd.

Tsuyoshi Kajitani,
In order to minimize the aluminum oxide
generation in the electric heater type holding
chamber of the gas fired melting furnace, we
introduced the combustion gas of the melting
burner to the holding chamber.1) Restrain
aluminum oxide generation by creating aluminum
oxide thin film on the metal surface of the holding
chamber.2) Maintain the molten metal quality at
the satisfactory level by restraining aluminum
oxide generation. We assumed above two points
as the concept of this development and worked on
the oxidation restraining gas fired melting
chamber with the electric heater type holding
chamber. As a result, even if the holding chamber
is cleaned only once every 3 months or even more
months, aluminum oxide generation was
restrained and the metal loss in the holding
chamber was drastically reduced. For the energy
saving, electricity consumption of the heater can
be reduced due to the additional heat from melting
burner combustion gas which heats the holding
chamber metal surface. For the maintenance,
safety feature is improved by designing the
immersion type protector tube position to lower
diagonal direction to prevent metal leakage and it
makes possible to replace it during casting
operation. Also this setting eliminates slag line on
the tube so that the life of the tube can be
prolonged.

JD20-06

High quality recycling dissolving
technology of briquettes (casting
aluminum scraps)
TOUNETSU Co.,Ltd.
@Iwamoto Tomihiro, Yokoyama Jorge
We focus on scraps which are generated during
process of aluminum casting and machining,
particularly a method of reusing briquettes that is
compressed and molded from swarf of high
occurrence frequency as a molten metal. Reusing
aluminum i1s an important issue for Japan,
because it is heavily relies on imports as the rate
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of self-sufficiency is less than 1 %. The problem to
dissolve briquette is water-soluble oil that
contained in briquette. It may cause ignitions and
explosions during dissolving briquettes, and also
degrade quality of molten metal. We examined
and decided the best drying condition to remove
the oil. Our technology strives to achieve recycling
high quality aluminum molten metal by our non-
oxidation dissolving method and patented high-
powered horizontal immersion heaters with high
thermal efficiency to promote equalization of
molten metal temperature when dissolving
briquette.

High quality recycling dissolving
technology of briquettes (casting
aluminum scraps)
Katori Office @ Sadao Katori
C3P International Software Co., Hong Kong.
Dr. Xiaojun Yang
Casting designers were often disappointed to
find the simulation results by their
casting analysis and also by their structural
analysis differed much from the real product
quality.
That i1s because such numerical simulation is
based on the wvalues believed to be real,
nevertheless, such values are not necessarily
assured of the correct representation of real
casting conditions. Cast-Designer takes one step
further in addition to its’ fast and efficient
analytical ability. It is an optional function called
CDPE (Cast-Designer Performance) used for the
confirmation of results of the casting analysis and
also the product performance.




Prediction of molten aluminum metal

behavior in plunger sleeve by SPH

method

Ryobi Limited

@®Dr. Eng. Akihito Hasuno, Yasushi Mochida

Daido University Takumi Sugihara,
Dr.Eng. Yasuhiro Maeda

Fujitsu Limited Ph.D. Tamon Suwa

Particle-based analysis method, such as the
Smoothed  Particle Hydrodynamics (SPH)
methods 1is suitable for analysing the items
including free boundary and moving boundary due
to it does not need numerical mesh. In recent
years, examples of applying the particle method to
the casting process are also being announced, and
its application can be expected in the future. We
analyze the process about pouring by the ladle by
the particle method so far and reported the
sufficient reproducibility of the waveform of the
molten metal surface. In this report, in order to
investigate the ladle pouring process further, we
visualize the behavior of molten metal in the
cylindrical cavity which simulalte the shape of
plunger sleeve. And we analyze the molten metal
behavior by SPH method which can simulate the
effect of aluminum oxide layer.

JD20-09

Gas porosity prediction with considering
shrinkage by simulation.
Ahresty Corporation @Rintaro Yoshinaka

Dr. Eng. Shinji Sannakanishi

Due to the characteristics of the die casting
process, the gas entrapment and the shrinkage
porosities of aluminum cause the formation of
cavities. The generation of those defects has a
strong relationship to the designing of casting
plan, and we uses various simulations to evaluate
each design. Usually, simulation results
represented by some physical quantities (filling
rate, velocity, temperature etc.) are taken up as an
evaluation index, and the design is evaluated by
using its index as a characteristic value of defect
occurrence. However, it is difficult to predict the
occurrence of actual cavity only by the evaluation
of specific simulation results because complex
physical phenomena are connected with each
other compositely. As one of the complex
phenomena, it is generally said that the cavity due
to the gas entrapment expands together with the
shrinkage phenomenon, but it is not possible to
express it by our current simulation. Therefore, we
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developed a simulation model to simulate the
expansion of the cavity caused by gas entrapment.

Development of High pressure die cast
two-phase flow analysis system by LES-
VOF method and visualization of air flow
in die cavity
Honda Motor Co,.Ltd, Motorcycle Operations
@®FLitaro Koya, Masahiko Nakagawa,
Shinya Kitagawa
Tohoku University, Institute of Fluid Science
Ph.D. Jun Ishimoto, Dr.Yoshikatsu Nakano,
Dr.Eng. Naoya Ochiai
A new two-phase flow analysis system that can
calculate the actual casting design are developed
by the LES-VOF method. Casting experiments
were performed using a two-cavity piston mold
and the relationship between the J factor and the
porosity volume fraction of the thick part of the
piston was obtained. The result that the porosity
volume was reduced by increasing the J factor was
confirmed. The development to reproduce the
model of die design and the die cavity was carried
out. The system was verified by the reproducibility
of the relationship between the J value and the
porosity volume. The developed system has the
resolution to reproduce the state of the Atomized
Flow at the piston gate. From this resolution, the
developed system has made it possible to visualize
the state of the Atomized Flow in a complex
product shape at the micro level. This system was
able to clarify the turbulent flow and the expulsion
process of air from the overflow.

JD20-11

Effect of Sr addition on properties of non
heat treatable Al-Mg-Si system alloys
University of Toyama
@Dr. Seiji Saikawa, Arisa Osugi
NIKKEI MC ALUMINIUM Co., Ltd.
Hiroshi Horikawa
Aisin Seiki Co., Ltd.  Yoshinori Izumi,
Hirotaka igawa, Tatsuyuki Kobayashi
In the automobile industry, many of the
aluminum parts are produced by high-pressure
die-casting (HPDC) process, which provides high
productivity and low cost. In such casting alloys,
eutectic and hypo-eutectic Al-Si system alloys(i.e.,
ADC12 and ADC10) are used most extensively. On
the other hand, AlI-Mg-Si system alloys have good
strength and ductility without heat treatment
after casting, which are focused recently as HPDC
alloy made for body and power train components
in the engine, hybrid and electric cars. In order to




expand the use of this alloy furthermore, it is
necessary to show the characteristics of the alloy
about mechanical properties and castability at
HPDC. However, there is few study in detail until
recently. = We  had investigated  Al-3.0-
3.5mass%Mg-1.0-1.5mass%Si1 system alloy box-
shaped castings produced by HPDC machine with
800ton clamping force. In the tensile property,
0.2%P.S. and U.T.S. were not almost changed
while the elongation was decreased little by the
addition of Sr up to 500ppm. In the castability, hot-
tear and shrinkage porosity were decreased,
because of the crystallized eutectic phase(a-Al and
Mg2Si) become finer by the addition of Sr.

Modification of the structure in
aluminum die castings by beat vibration
method
University of Toyama
@Dr. Seiji SATIKAWA,
Masahiko ITJIMA, Yiyang ZHAO
Hitachi Astemo, Ltd.
Shinji ITABASHI, Masanori WATANABE,
Tetsuya UEHARA
The Al-Si-Cu-Fe system alloy ADC12 have a
superior characteristic in material strength and
castability(formability) in the case of high
pressure die casting(HPDC) process, it is widely
used for automotive related fields. However,
casting parts of the alloy produced by HPDC still
have problem of castability, mechanical property
and corrosion resistance, etc. in an industrial use.
Due to solve those problem, 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 at a molten alloy
temperature of 690°C, a die temperature of 120-
230°C, an injection speed of 1-2m/s and a casting
pressure of 50-80MPa, respectively. In this case,
the core pin in the die-cavity, which vibrated on
various kinds of conditions during solidification of
the casting parts. As a result, the vibration stroke
was more effective for the refinement of the a-Al
and eutectic Si phases in the crystal structure of
cast parts, than the frequency of the vibrator.
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Changes of solidification microstructure
in filling positions of ADC12 diecastings
Toyohashi University of Technology
@®Dr. Masakazu Kobayashi, Takeki Yoshii
Aisin Seiki Co., Ltd. Tatsuyuki Kobayashi
Aisin Keikinzoku Co., Ltd. Shinich Asai
Mino Industry Co., Ltd. Ryuichi Mizuno
Ahresty Corporation Dr.Eng Shunzo Aoyama
Aichi Science & Technology Foundation
Dr.Eng Hiroaki Iwahori
Japan Die Cast Association
Research & Development Committee
It is widely known that the microstructures of
diecatings are complex and unique in comparison
to the microstructures in static solidification
process. This is because the molten metal with
primary crystals solidified in the sleeve tube flows
into the mold or the complicated flowing is caused
by the mold shape. Although several unique
microstructures of aluminium diecastings had
been reported in the past studies, there is few
systematical studies about them. In the present
study, microstructures were investigated from the
biscuit part to the product part in the aluminium
diecastings with three different size to make the
microstructural features formed by diecastings
process clear.

Various evaluations of diecastings

process using the water based non

dilution die lubrication

AISIN KEIKINZOKU Co., Ltd.
@Toshimasa Matsuki, Shinichi Asai,

Satoshi Izumi
In recent years, activities for improving the
global environment have been accelerated. These
cases are increasing in the die casting industry.
Especially the process of spraying die lubrication
has been a large environmental impact. For
example, deterioration of working environment
due to the mist of die lubrication, energy loss due
to the waste die lubrication processing and
increase of the industrial waste affects the
environment. We have been working with small
flow amount using the water based non dilution
die lubrication for several years. Recently, the
deployed machines have been increased even for
the large products. By increasing the deployed
machines, they were found to have an effect on the
productivity and the die life, as well as the
environment kaizen by applying less die
lubrication. We are going to report our various
experiments and the results of the water soluble
non dilution lubrication.




Technical innovation of the die casting by
the measurement in the cavity

TOYOTA MOTOR CORPORATION

@Tomohiro Koyama, Mitsuru Maeda

The strategy to survive the change period once in
100 years just got a cord, but, through a processing
point measurement, promoted efficiency of process
of work by carrying out prior examination in a
principle thoroughly. In the case of the
development of new parts with motorizing it, I
utilize digital twin and will push forward virtual
prior examination in future. Furthermore, I push
forward the continuation of the evaluation for the
real-time in-line Al implementation to the mass
production line and improvement of durability, the
reliability to use the sensors. I utilize processing
point measurement data over there and can go
ahead for real-time optimization feedback.

Aluminium Alloy for Die cast with High
Thermal Conductivity

Daiki Aluminium Industry Co., Ltd.

@®Kenta Sasaki, Makomo Kakiya,

Naoko Otsuji, Dr.Teruaki Danno, Naoto Oshiro

Tomohiro Koyama, Mitsuru Maeda

Heat sinks are widely used to release heat
generated from electronic devices and LED
headlights for automobiles. In recent years, high
efficiency heat dissipation has become necessary
as the high performance and miniaturization of
the equipment progresses. As a result, aluminium
alloy with high thermal conductivity is required.
Using the high-pressure die casting method, it is
necessary to maintain high thermal conductivity
regardless of the thickness. Based on these
backgrounds, we developed new aluminium alloy
(that is based on Al-Fe-Cu and Al-Fe alloy) for
high-pressure die cast which has high thermal
conductivity. We report the experimental result
of relationship between component, cooling rate
and thermal conductivity.

JD20-17

Development of Wireless Measurement

System for Molten Metal Pressure in the

Die Cavity

Ahresty Corporation

@®Rei Kabashima, Dr. Eng. Syunzo Aoyama,
Katsuhiro Ode, Nobuyuki Sakai

Ahresty Techno Service Corporation

Hiroshi Ueba
MEIKO TECHNO Co., Ltd.
Tomoaki Nakazato
GIFU UNIVERSITY

Kazuhiro Mitamura
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The molten metal pressure and the
temperature as well as the residual gas in the
die cavity are factors directly affecting the die
cast quality. Although IoT technology is
recently utilized for quality improvement, the
adoption of this technology in the die casting
production was ceased due to measurement
difficulties of the factors. Ahresty has strived
to directly measure the molten metal
pressure in the die cavity for over 30 years.
However, complexity in wiring and difficulty
in wire maintenance during production
hindered the advancement. To solve this
problem, we developed a  wireless
measurement system, which allows us to
measure the molten metal pressure and the
ejection force during production by simply
replacing a normal pin with a special pin. A
resin case into which a battery, an amplifier,
an AD converter and a signal transmitter are
built is mounted on the back side of an ejector
pin where a strain sensor is installed.

JD20-18

Investigation of pressure propagation
characteristics in die casting method
SHIBAURA MACHINE Co., Ltd.
@Hiroki Amezawa, Satoru Aida,

Masaki Fujimoto,

The filling time is determined by fast
injection speed and its applied section in
injection setting of die casting machine. In
particular, the fast injection speed is set in
consideration of the condition of the mold
because it strongly affects the quality of
products.

Although the role of rising time is to propagate
pressure from injection sleeve to mold cavity, it
is not payed so much attention comparing with
filling time because it is difficult to evaluate
the effectiveness during solidification
influenced by temperature of die and molten
metal.With such background it was tried to
clarity how the rising time and magnitude of
Casting pressure could be affected by the factor
described above in this study.




Improvement of die casting process by
utilizing of “Reusable core”
RYOBI Limited
@Toshihiko Hori, Yoshiaki Yasuhara,
Temma Deguchi, Eiji Sasaki,
Munenori Yoshihara

In recent years, it 1is increasing that
requirement for replacement of cast iron with
aluminium diecasting in oreder to reduce
weight automobile parts. We have developed
the die casting method using “reusable core”
which is placed onto cast die and removed after
injection This reusable core can reduce
aluminum mass to improve cast quality after
machining like pore holes and leakage issue.
For preparing mass production we have
developed following (D Automatically loading
reusable core and extract the casting by robot
(@Remove main runner and vent runner in cell
(@ Remove reusable core (@ Serialization dot
peening for traceability 5 Automatically cool
down and lubricant to reusable core. This
automation die casting cell is able to run by one
operator. This report is introducing the way of
reducing force to remove reusable core by
temperature control and lubricant method.

Hollow forming technology by casting
process suitable for thick parts
UBE machinery Corporation, Ltd.
@®Hiroaki Miyoshi, Haruo Akemoto,
Kazutoshi Iwamoto, Ryouta Tosaka,
Takashi Munehisa
As a means of casting thick parts with a large
projected area with simple equipment, the
casting process combining more precise gas
pressure control than conventional low pressure
casting and plunger pressurization of squeeze
casting and local pressurization was announced
at the Die Casting Conference 2016.
This time, using this casting process, we will
introduce the result of improving the
productivity to reduce the manufacturing cost
while maintaining the quality equal to or higher
than the conventional mass production process
of thick parts, and the application of improving
and developing sand cores and coatings that can
withstand high pressure casting to special parts
that want to be hollow molded for weight
reduction.
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Development and example of aluminum
die casting local pressurization device
Hitachi Astemo, LTD.

@®TAKADA Keisuke, SHIMIZU Takeshi
YAMAMOTO Hironori, UEHARA Tetsuya,
Throttle bodies for small motorcycles for
emerging countries are cast with molds having
four cavities in order to save die amortization
costs.Since the products are removed in four
directions, the mold cavity layout is different for
all products. For this reason, it is difficult to
make the timing, speed, and solidification time
of the molten metal inflow into each cavity
uniform, resulting in variations in quality.By
applying super squeeze, we will make an effort
to correct the difference in fillability of molten
metal and stabilize the casting quality of all

cavities.

Effect of high speed injection
acceleration performance of die casting
machine on product
TOYO MACHINERY & METAL. Co., Ltd.
@Tomohiro Kitagawa, Takaaki Terada,
Fumitaka Ishibashi, Shingo Ikeda
Yuuki Nishimura, Takashi Ijiri,
In recent years, die casting parts in vehicle
have been changing due to higher functionality,
EVs, and HVs. As the number of box-shaped
electronic control parts has increased in place of
conventional engine parts, the high speed
injection acceleration performance of die casting
machines, which has been required in the past,
in order to produce thin walled parts with a
large product area by die casting is even more
important. In this paper, we report the effect of
high speed injection acceleration of die casting
machine on casting quality using a die casting
machine with high speed injection acceleration
of 100G or more and a mold imagining a thin
PCU cover that can change product thickness
and gate shape.




Search for new joining methods for die
casting parts for automobiles
Ryobi limited
@Daisuke Tao, Youichi Imagawa,
Shinji Kurata
Islay Co., Ltd  Koichi Ishihara
In recent years, the trend of electrification of
automobiles is expanding at an accelerating
rate. Aluminum die casting parts are expected
to greatly extend the mileage of electric vehicles
with weight reduction effect. In such aluminum
die cast products, joining technology 1is
necessary for parts that are difficult to
integrally mold, and in the future when the
production amount will increase, highly
productive laser welding will be focused as one
of the best joining methods.However, the effect
and the mechanism of the factors on the
deterioration of the welding quality of the
aluminum die cast casting have not been
clarified yet.This report introduces efforts to
clarify the mechanisms that affect the
deterioration of laser welding quality of
aluminum die castings.

Quality Evaluation Method Using Three-
point Bending Test Suitable for
Aluminum Die Casting Subframe
Honda Motor Co., Ltd
@®Tsunchisa Hata,
Akihiko Asami,

Yoshiro Iwata
Nao Sugimoto
Hidetoshi Arai
The aluminum die casting is suitable for the
manufacturing of thin wall large parts,
therefore, its application to car body and chassis
parts has been expanding in recent years.
Compared with power train parts, these parts
are required to have a higher quality and higher
ductility. However, the casting quality and
mechanical properties of the die -casting
material differ significantly between the
surfaces and the internals, and the elongation
value in the tensile test is greatly affected by the
internal quality of the part.
Therefore, the cutout position and dimensions
of the test piece are determined with care. On
the other hand, the material properties of the
surface are important for component strength.
This time, we applied the quality evaluation by
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a three-point bending test suitable for die-cast
parts and used it to develop the aluminum die
casting subframe.

It is also expected to be practical as a quality
control method for mass production. This report
introduces the details of this evaluation method.
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