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We need to talk - Challenges, Changes, Answers

KANNFZR—kBba . THARES

It's like using a ketchup bottle: you shake it, and nothing comes
out. You turnitaround and knock on it, knowing something will
come out, but you can‘t predict when and how much.

The impending challenges for engine construc-
tion are becoming increasingly clear. The rele-
vance of new answers to the energy and socio-
political aspects is well-known, although it has
long been felt that it would not be so bad for the
foundries.

No, it will not be a problem if a whole industry
meets the challenges, clarifies and embraces the
potential, focuses on new casting processes and
materials, and agrees upon clear agreements
with OEMs and policy makers.

If we interpret the signs of the time correctly,
projected diesel driving bans in Germany are as
unambiguous as the signals from China. After
2030, 50% of the vehicles are to be operated
electrically or as a plug-in hybrid.

Therefore, it is high time that foundries worldwide prepare for
this, and begin concerning themselves about losses in engi-
ne construction, as well as examining the opportunities to be
found in lightweight construction and die-casting in the pro-
duction of hybrid drives. Experts expect a growing cast-produc-
tion in the next 15 years.

Now the course is set, and it will be crucial that the foundry
industry as a whole—caster, supplier, and casting buyer—take
on the challenges and present themselves well, both politically
and socially, and keep persisting, whatever the circumstances.

Good luck!

o+

Thomas Fritsch
Chief Editor
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Who Will Dominate the Future? Talking About Materials for Car Bodies
RFiEREE WHESHEHAIESIL

These days, many people tend to
press on the car door or the hood to
see whether the body shell is hard
enough or if it is made of good steel
when they shop for cars. In fact,
with the development of science and
technology, an increasing number of
manufacturers are using high-end,
impressive and sophisticated materi-
als. When it comes to white aluminum
alloy and carbon fiber bodies, many
potential customers may already be
familiar with them. Not long ago, the-
se materials were exclusive to luxury
cars. What advantages do these ma-
terials have and how are they develo-
ping? A presentation from Mr. Yuanguang about car body materials.

Aluminum alloy materials are liked by automakers for their charac-
teristics such as being lighter, more corrosion-resistant, and more
plastic. Currently, the cars on the market made with aluminum bo-
dies are the Audi A8L, Cadillac CT6, Tesla MODELS, and Range Rover.
(T6 is the high-end model of Cadillac, and one of the highlights is
that the lightweight technology has been used in this car, whose
curb weight is only 1655 kilograms. The quantity of aluminum mate-
rials used account for more than 57% of the total quantity of materi-
als used for the whole body. At the same time, the integral strength
of the composite body made of aluminum material and other ma-
terials is increased by 30%, compared with traditional car bodies.
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Speaking of aluminum bodies, Audi
is the earliest ancestor in this re-
spect. In 1994, Audi A8 was put
on the market as the first car with
the aluminum body in the world.
Compared with steel cars at that
time, its weight was reduced by
40%. Operability and fuel efficien-
cy improved greatly. The aluminum
body, the technology that makes
Audi as famous as Quattro, is ap-
plied to high-end cars such as Audi
R8 and A8. Besides the improved
fuel consumption and acceleration
mentioned above, the aluminum
body also aids greater control of
the car to some degree.

In fact, in terms of technical pro-
gress, the aluminum body is ab-
solutely one of the development
directions of the future, as against
the steel body. But the reality is
that manufacturers are not ready
to pay for the aluminum body. Why?
Because, compared with steel, the
aluminum metalis more expensive.
Furthermore, it is more difficult to
manufacture and repair, and the
cost is increased in later periods.
And with the development of high-
strength steel, the advantages of
the aluminum body have gradually
been reduced.

Carbon fiber, CF for short, is a new-
type, high tensile strength, and
high-modulus fiber material con-
taining more than 95% carbon. The
carbon fiber is made by stacking
organic fibers such as flake graphite
along the long axis of the fiber. It is
a crystal graphite material obtained
by carbonization and graphitization,
creating a new material with excel-
lent mechanical properties. Its spe-
cific gravity is less than one quarter
that of steel. The tensile strength of
carbon fiber resin composite materi-
al is generally more than 3500Mpa,
seven to nine times that of steel.
Its tensile modulus of elasticity is
23000 to 43000Mpa, also higher
than that of steel. However, carbon

] 2@FESRE

fiber materials have high strength only along the axis of the fiber,
but its impact resistance is weak, so that it is prone to damage.
In manufacturing structural components, its advantages of high
tensile strength and low weight are therefore made use of, but it
is not used to makes the parts that are subjected to side impacts.
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Speaking of the carbon fiber car body, we have to talk about MclLa-
ren. As the first automobile brand that introduced carbon fiber
material to F1, Mclaren actively applied the material technolo-
gy and experience at the racing car level to the road supercar. In
1992, McLaren launched the McLaren F1 supercar. The underpan
of this caris completely made of carbon fiber. The car body, except
for the engine support and the hanging connectors, is likewise
made of carbon fiber, which greatly reduces the weight of the car
while simultaneously increasing the stiffness of the car body.

RERALZEES, BNMABRREEINR. EAETHK
FEMBSINFINEERE, BHRVRMEXEERHL
MRBATERERAAKBHRE EX, 19925 E 2 #H
TMclaren FIBEHE, ZRERBACASHRALKREN
NBE, BTRINZENBENERGIEEERRTSE
FI, TEXRFREREENRRILETESRIME.

First, the strength of carbon fiber materials

BEKRTEMPEREATEE

can match that of steel, but its density is
30% lower than that of aluminum materi-
als. That is to say, carbon fiber is better in
terms of light weight. More importantly, as
a new material, its cost can be greatly re-
duced. Thatis why it is enjoying a use quite
different from that of aluminum materials.

BMW i3 is the outcome of cost reduction.
The cabon fiber car body, which had only !
appeared in the supercar, now entered nor-
mal people’s homes for the first time. With
the important characteristics of firmness
and light weight, the focus of its develop-
ment now remains cost reduction. Moreo-
ver, carbon fiber has the same defect as
aluminum materials. That is, it cannot be
repaired after collision. It will certainly in-
crease the burden on the owner to have the
whole part replaced by a brand-new carbon
fiber part. Plastics are used more than we
think.

-8-
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Finally, let’s talk about plastic car body. Actually, the applica-
tion of plastic to the car body is greater than we think. In recent
years, car manufacturers have begun to use a lot of plastic ma-
terials. The advantages of plastic are obvious. Plastic features
a good strength to weight ratio, plasticity, can improve the
aerodynamics, enhances the style for differentiation, reduces
the work involved in refolding and enhances anti-collision. All
these proven advantages explain why plastics are used in cars,
making them a choice for lightweight cars.
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In addition to traditional automotive exteri-
or parts, a good example of plastic material
application is the fiber-reinforced plastic rear
axle system launched by ZF. In the figure, the
green area shows the reinforcing fiber used
by the lightweight rear axle system develo-
ped by ZF. ZF engineers report that the fiber
has gone through ZF simulation and testing
and can meet the relevant laws and regula-
tions for collision standards. Unlike the rear
suspension we usually see, ZF only uses a
spare part, namely the wheel-oriented trans-
verse plate spring, to bear the wheel orienta-
tion. With the spring and roll damping function and the aid of the
materials, the weight of the rear axle is reduced by 15%.

From the above introduction to the various
new materials, it can be seen that light-
weight cars are the future development
trend; however, when consumers now buy
cars, they should keep in mind that light-
ness will involve high prices and high
maintenance costs, while the savings from
lower fuel consumption will not necessa-
rily be so much. In the future, when light-
weight technology and materials are widely
used in household cars with the reduction
of manufacturing costs, I think that consu-
mers can then really benefit.
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NOVELIS PARTNERS WITH NEXT-GENERATION CAR COMPANY NIO

supplier agreement with NIO, a
next-generation car company.

Through a long-term part-
nership, NIO will leverage the
unique properties of our high
strength, lightweight aluminum
alloys to design a lighter, better
performing, & more fuel-effici-
ent vehicle. Over the next five

Today, we announced our first
major commitment in the elec-
tric vehicle market through a

& mIMHPFERERSE
SEFE N TMRE LS
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years, NIO will launch electric EVE, NIO's vision car, showcases the future of autonomous driving and seamless- 'ﬂ_’, E"] ﬁﬁ 'HE %lj J\ﬁ ﬁ %ﬁ - 1’% E $§

SUV models using Novelis” auto- U blends experiences at home, work and play.
EVE: BPRNIOBERE, RUTHEEABRSAMNER. THEURR FH, HUWITNSERMHER

motive aluminum solutions.
Leveraging our global reach, FEXHAKIEMRAHE,

NIO will draw supply from

our Changzhou plant—China’s first facility dedicated to heat-
treated automotive sheet. Enabling a local supply source will be
key to expediting NIO's production schedule at a time when au-
tomakers face mounting pressure in China to increase electric
vehicle production. As aluminum becomes increasingly integ-
rated into autonomous and electric vehicle designs, our part-
nership with NIO will showcase the state-of-the-art benefits of
automotive aluminum.

NIO and Novelis are pushing the limits of what is possible with
electric vehicles from both a performance and design stand-
point. This innovative partnership demonstrates that Novelis
is more than just a material supplier, we are collaborators and
problem solvers working closely with design teams to help en-
sure vehicles are built to maximize the unique attributes of alu-
minum and meet the mobility demands of the future.

Novelis’ expertise and experience working with world-class au-
tomakers make it the best choice for NIO and the right choice
for the electric vehicle market.

NIO EP9 - the world’s
fastest electric car,
set a world record
for the fastest self-
driving car at Circuit
of the Americas
(COTA) in Austin,
Texas achieving a lap
time of 2 minutes
40.33 seconds and

a top speed of 160
mph.
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SECO/WARWICK IS PATENTING A GROUND-BREAKING HEAT TREATMENT SO-
LUTION FOR THE MOST DEMANDING INDUSTRIES, INCLUDING AEROSPACE.

The SECO/WARWICK engineering team has designed an inno-
vative way of continuous control over the heating and cooling
of the entire cycle in multi-chambers furnaces. It is a unique,
technological solution on a global scale that could revoluti-
onize the heat treatment process and exceed the aerospace
sector’s standards.

#All of our customers set the bar high and expect the equip-
ment of the highest quality that will meet the strict industry
standards and their expectations in terms of technology imple-
mentation. Nevertheless, the aerospace industry sets the bar
the highest. Meeting such requirements would not be possib-
le without the regular introduction of product and technology
innovations, like this one” says Katarzyna Sawka, Global Mar-
keting Director at SECO/WARWICK. ,The combination of a rich,
long-term experience and expertise of SECO/WARWICK with
the latest technologies leads to the introduction of another
groundbreaking solution that by enabling constant tempera-
ture control, provides customers with a heat treatment process
of even higher quality and efficiency.”

The patented solution, designed to meet the highest AMS
standard, addresses the inclusion of thermocouples during
the heat treatment cycle, which move between chambers at-
tached to the tray. Temperature control is achieved based on
a special construction that allows the operator to monitor the
temperature in both chambers. This provides full temperature
control of the processed parts in a multi-chamber vacuum fur-
naces during the entire process. The solution has already been
successfully implemented in a two-chamber vacuum furnace
CaseMaster Evolution® used for vacuum case hardening for the
most challenging industries, such as aerospace, but also auto-
motive machinery, wind energy, transmission and commercial
heat treat facilities. SECO/WARWICK is at the forefront of the
heat treatment industry, constantly introducing innovations
into the market that answer Customers’ key needs. In 2016,
SECO/WARWICK received a number of prestigious, recognizab-
le in the world of business awards and nominations, including
the SYMBOL OF INNOVATION 2016 for implementing research
and development projects with the best
technical international universities and
the development of innovative graphene
production line. It has also been noticed,
that the company, as one of the first in
the world, introduced augmented reali-
ty technology into to the heavy industry
(SECO/LENS). SECO/WARWICK has also
been placed among the ten most innova-
tive Polish companies, shortlisted for the
title of Hidden Champions of HSBC Bank
andin 2015 won the first place in the ran-
king of the most innovative companies in
Lubusz Province.
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MORGAN ADVANCED MATERIALS ENHANCES CRUCIBLE
PERFORMANCE WITH INTERNAL COATINGS FOR ALUMINIUM
CASTING APPLICATIONS

Morgan Advanced Materials is highlighting the consequences
of aluminium contamination, as it continues to make strides in
the development of two specialist coatings, designed to act as
a diffusion barrier during the melting process. Although alumi-
num is often alloyed with other metals and elements to give the
exact mechanical and chemical properties for each application,
contamination and impurtities caused by chemical reactions
with crucibles can affect the overall microstructure of the ma-
terial post melting.

Morgan’s answer to this is its PRO and STAR coatings, which
have proven particularly effective in reducing impurities in
aluminum alloys, preventing contamination of material, and
dross build-up in the crucible. These specialist formulas can
be applied to the interior surface of a crucible to help prevent
chemical reactions between the metal and the crucible, acting
as barrier to reduce impurities. PRO coating is relatively simple
to apply. It can be mixed with water and applied to the crucible
with a brush by a trained manual labour. It also acts as a mortar,
to repair areas that have been damaged or chipped, to maximi-
se crucible life.

STAR coating is more advanced and gives superior results for
clay-bonded as well as carbon bonded crucibles. It must be ap-
plied by skilled supervisor using specific spray gun to form a
nano particle scaled layer inside the crucible. It further needs
to be sintered under specific conditions to ensure a strong
bond.

For further information please visit: URLhttp://www.morgan-
mms.com/isopress-crucible

MMorgan

I Achyanced Materials
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THE INDUSTRIALIZATION OF HIGH PRESSURE
DIE CASTING AS KEY LEVER FOR ESTABLISHING
OF LIGHTWEIGHT STRUCTURES IN AUTOMOTIVE

LB FE RS Tl A 32 THs 4 05

Sven Roeren, Severin von Kuepach, Tim Schneider,
Maximilian Sirek

Technology Center Dingolfing -

An Institute of the University of Landshut
Brauhausgasse 33, D-84130 Dingolfing

Email: sven.roeren@haw-landshut.de

The need for lightweight concepts in automotive industryincrea-
se constantly due to requirements of reduced-emission vehicles.
Both common and innovative power concepts demands
lightweight for a certain advantage in the market [Pfitzer 2016].
The " space frame “ by AUDI was one of the first structures in auto-
motive based on different joint parts. Integral Aluminum parts,
such as complex longitudinals and shock tower houses, became
parts in a wide range of vehicles beginning in 2015. Since then,
more and more companies tend to concepts based on integral
aluminum parts. Currently, these concepts are limited by today s
available degree of industrialization.

At the technology center Dingolfing, a group of engineers repre-
sented by the authors is working on solutions to ensure the
stability of complex process chains that are needed to produce
integral aluminum structural parts for automotive high pressure
die casting (HPDC). Figure 1 shows a typical process chain for the
production of these parts.

flattenin
heat g

treatment

grinding

mechanical
processing

A typical process chain for the industrial production of integral
aluminum parts in automotive industry
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As relevant key factors for the stabilization of a complex process
chain after HPDC are seen

- afully understood and fairly adjusted set of
requirements by design and the assembly plants,

- enough know how and capacity of engineering due
to late changes of these parts shortly before start
of production,

- both robust and flexible machinery

- concepts with high precision, and

- anintelligent and feasible logistic
and quality concept.

Requirements, e.g. by tolerances are defined by design depart-
ments, often driven by sheet experienced designers. A lot of re-
strictions in production can be seen, that lead to higher costin
production and an increase of complexity. Sometimes it is feasi-
ble to define, for example, surface parameters according to the
following processes of joining at the relevant areas. Therefore,
amethod was established by the author “s team to define the pa-
rameters of different surfaces [Roeren 2016].

Robust and individually designed machinery concepts are nee-
ded to ensure an optimum of cost reduction in invest and opera-
ting cost. The concepts for each single machine have to fit

into an overall logistic concept based on the required volume

of parts. Therefore, simulations and models of the relevant se-
quences are needed to generate restrictions and information in
an early stage of production as seen in figure 2.

\

A schematic overview of a machinery
design for the handling of complex structural parts
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Related to the part”s regirements, specific concepts of measu-
ring have to be defined over all the process chain. In this context,
it has to be considered, that the parts characteristics change du-
ring the process chainin a significant way [Fent 2001]. This leads
to a flexible approach to define measurement concepts.

In figure 3 a typical measurement center system of a complex
part after HPDC is shown. But, the center point, that describes
the base of the later to assemble car, is a result of a machining
process. This process follows different other process steps as de-
scribed before. Therefore, new approaches are to be developed.
First samples of different strategies are generated at the techno-
logy center in Dingolfing.

The most important aspect is the transfer of different measure
point systems from a casted part into a part for assembly given
with a minimum loss of accuracy.

Schematic description of a measurement
center point of a complex aluminum HPDC
part to be assembled but not yet given
after casting

For the future it is seen, that further automotive concepts will
be designed based on aluminum structural parts - so the need
for a further improvement of the process chain stability is given.
Thus, the therefore addressed team at the Dingolfing technology
center will be intensified.
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PREC-CAST ZHONGSHAN (PCZS)
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Prec-Cast Zhongshan(PCZS) is an important hub in China for
the WOLF Group which supplies die castings parts for the entire
Chinese market as well international markets, including raw
parts and machined parts. Our team is commited to excellence
and initiative. Our product is stable and outstanding.

Our motto is “together towards future!”. Through lean manu-
facturing and TQM, it is our goal to provide the customer safe
and reliable products while keeping down the cost, and by me-
ans of continuous improvement and innovation to be the leader
in the Chinese aluminum die-casting products market.

PCZS has 10 sets of high-precision die-casting machines, inclu-
ding Buhlerand LK, as well as a machining center with 15 sets of
CNCs from Chiron, Hans, brother. With leak machine, ultrasonic
cleaning machines, X-ray machines and more than three

CMM to satisfied production. PCZS has passed TS16949:2009
and IS014001:2004 certification. The company sales continue
to grow at 15% a year with main customers including Audi, Au-
toliv, Iwis and Lear, Wabco and other well-known enterprises at
home and abroad. Main products include brake system, com-
pressor, tensioner, spindle, cover and housing for automotive
parts, motor end shield, heat sink for consumer electronics,
etc.

PCZS owned high base capital quote more than 67%, at the
same time the company has a presence all over the world, with
sales service locations across the countryin Chongging, Wuhan,
Changchun, Jinan, and Wuxi. In the first time to grasp the mar-
ket demand, PCZS is the customers powerful development part-
ners!
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DGS CHINA CO., LTD., A MANUFACTURER FROM SWITZERLAND OF
DIECASTINGS FOR HIGH-END VEHICLES

[TNEEDGS, kEmIHEREREHBEH &

CHINA DIECASTING 2017 attracts more well-known diecasting
exhibitors from home and abroad. DGS China Co., Ltd. (“DGS
China”), the wholly-owned subsidiary setin China by DGS Group
(Switzerland), is one of them.

The automobile structures with the Swiss bloodline makes a
stage pose in CHINA DIECASTING

Mr. Song Chengliang, a director/general manager of DGS Chi-
na, says that DGS Group is in the leading position of structure
production area, and also one of the first few diecasting com-
panies that can produce automobile structures in bulk. In this
exhibition, DGS China will display its latest structure products,
and high-quality aluminium alloy, magnesium alloy and special
magnesium alloy diecasting used for automatic parts manufac-
tured by the factories in Switzerland and Guangzhou.

By virtue of advance diecasting techniques, die design and
production process, the diecastings produced by DGS China are
widely pursued by internationally well-known complete vehicle
manufacturers and it has become a supplier of high-and mid-
end diecasting products and solutions in China. Mr. Song says
that besides the highly automatic production, our advantages
mainly lie in the unique die design, and we can use a diecas-
ting machine with smaller tonnage to achieve more economic
production. We use high vacuum diecasting and design efficient
and reliable thermal treatment equipment with our suppliers
based on our rich experiences in the production of structures
to reach the strict requirements on mechanical property of pro-
ducts from our customers.
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HAITIAN DIE CASTING OFFICIALLY LAUNCHES ITS HDC SERIAL
COLD CHAMBER DIE CASTING MACHINES

BREBIEXELZHHDCRINAEEHE

HDC products unveiled

On March 25, 2017, HAITIAN Die Casting officially launched
the HDC serial cold chamber die casting machines. The events
marked a year since Haitian’s entryinto the die casting industry
last year, where Haitian Group officially began marketing and
promoting die casting machines as new products to the market
all over China.

The quality of Haitian as a leading national brand

Taking “reliability and durability” as its design tenet, the Ha-
itian HDC serial cold chamber die casting machine has many
innovative designs, solves most of the generally existed prob-
lems that affect the machine stability and service life, and sig-
nificantly improves its precision, stability, speed and efficiency,
safety and durability.

The guests visited Haitian’s “8+16" highly smart and automatic
valve plate production workshop and diecasting machine pro-
duction workshop. The powerful machining production capaci-
ty, flexible processing line, modern tridimensional storage sys-
tem in the valve plate workshop, and the large-scale, standard
and modular production and assembly in the diecasting machi-
ne production workshop are allimpressive and give further con-
fidence and recognition to the audiences on Haitian’s quality.
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EXONE:
COLD HARDENING PHENOL:
THE NEW ALL-ROUNDER AMONG BINDER SYSTEMS

REZEE: HEFIREPRIFEEEE

Faster and more efficient production of sand cores and molds
The ExOne development team has been testing the new binder
CHP - cold hardening phenol - for several months.

The CHP project manager, Dr. Martin Bednarz, explains the bin-
der and its applications.

What is special about CHP?

The special aspects of CHP special can best be explained in com-
parison to our furan system. With the CHP binder it is possible
to create moldings and cores with a higher heat resistance than
those created using furan.

In addition, the gas development during casting is considerab-
ly lower than what is found in furan parts and the resulting gas
defects in the casting are significantly lower. The higher heat
resistance also reduces the tendency to form sheet ribsin high-
temperature casting.
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What does that mean for the casting

and complexity of the core?

Due to the higher cold and hot strength of CHP, even greater
part complexity and delicate geometries can be realized. In
fact, molds and cores printed with this binder are more suitable
foriron and steel castings. CHP has the added benefit of being
classified as safer to human health than furan. Odor issues that
occur during printing, unpacking, and casting of furan molds
and cores is significantly reduced when using CHP. This is es-
pecially important as workplace and environmental regulations
become stricter.

CHP advantages at a glance

+ Saves time: cores and molds can be taken directly from
the Jobbox and cured separately in an oven or microwave

+ Easy finishing: no migration of the cores and molds with
unprinted sand

+ All-rounder: combines the advantages of all other binders

+ Reduced environmental impact

+ Strength: higher cold and hot strength

+ Better surface: reduced formation of veining

+ Geometry: production of more complex cores and molds
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DIGITAL PART MATERIALIZATION
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CLEAN THE AIR IN YOUR FACTORY AND SAVE OPERATIONAL COSTS
A CONTRIBUTION TO CLIMATE PROTECTION

The newest World Health Organization report stated that in the
year 2012 around 7 million people died - one in eight of total
global deaths - as a result of air pollution exposure. Awareness
and responsibility towards air pollution is needed more than
ever, especially in the industrial sector. Especially in the mega
cities of the People’s Republic of China, where smog hangs
heavy over Beijing and Shanghai alone, where children grow up
with asthma and other respiratory illnesses.

In many factories the exhaust air is captured and (often wit-
hout being filtered) transported to the outside. This provides
a small improvement of the air quality inside the hall, but only
means a shift of air pollutants to outdoors. In addition, letting
polluted air disperse in the hall before being filtered allows ae-
rosols to be deposited on products and expensive machinery.
This means high maintenance costs and in most cases short
life expectancy for the machinery. And the large amount of ex-
haust air movements implicates high energy consumptions for
the exhaust and inlet ventilation systems. At the same time,
this method causes heating costs during the winter period, be-
cause the transported air to outdoors must be replaced with the
same amount of fresh air from outside. These facts increase the
company s operation costs and carbon dioxide (C02) emissi-
ons. The use of energy efficient air filtration systems can lead
to a significant improvement in the company’s balance sheet.
Besides, clean air at the workplace increases productivity, mo-
tivation and overall health of employees.

Methods of exhaust air treatment:

An interesting aspect about modern solutions for air purifica-
tion is the energy efficiency. Air treatment systems with a disa-
dvantageous layout can cause enormous investment and
running costs. A modern solution can, however, help to reduce
the energy consumption and the operating costs significantly,
permitting a short payback period on air filtration installations.

A comparison between the exhaust air treatment systems

To give a better idea about the differences in the energy de-
mand of different exhaust air treatments, a practical example
for several methods of air purification will be explained in the
following.

We assume that there is a die casting foundry in Changchun,
because it’s particularly interesting to direct the attention to
energy efficiency in provinces with significantly high or low
temperatures, where heating or cooling of make-up air is re-
quired.
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Die casting machines create highly greasy and polluted smoke.
Changchun has a median daytime temperature of -4.4 °C de-
grees during the winter period (October to the end of April).
The desired inside temperature is with 17 °C degrees around
room temperature. The manufacturing hall of the foundry has
a total volume of 78,000 m3 and is equipped with 20 die cas-
ting machines in several sizes (from 640 tons up to 2500 tons
machines). The management has now several air treatment op-
tions to purify the waste air of the die casting machines.

First method: Conventional exhaust air ventilation system

A conventional exhaust ventilation system works in a very easy
way: the waste air is led outside through complex exhaust ducts
and chimneys at the roof of the building and fresh air from out-
doors is led inside through the inlets. This method ensures
clean air at the workplace but creates high follow-up costs. The
main reason: allowing fumes to get dispersed in the hall first
a nonessential increase of the exhaust air volume is created,
which needs to be purified. And a high air volume always means
high energy consumption. Practical examples show that gene-
rally the ambient airinside the hall has to be changed by a con-
ventional ventilation

system 10 to 12 times per hour by air from outdoors to keep it
clean. In our example this means an air volume exchange of at
least 781,200 m3 per hour, plus high pressure loss (generated
by the exhaust air ducts) and high heating costs of the inco-
ming air. This results in an annual operation cost of 19,056,770
CNY and carbon dioxide emissions of about 3,500 tons per year.

In the recirculating air
mode, the exhaust air is
highly purified so that it
can be fed back into the
work area. Therewith, there
is no heat loss during the
cold winter months. Accor-
dingly, the recirculating air
mode contains the highest
potential of energy savings.
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Second method: exhaust air filtration system in a recircula-
ting air mode

Today s most energy-efficient principle of exhaust air treat-
ment is the recirculating air mode. For the comparison: in the
exhaust air mode the waste air is led outside, either with or
without air purification. This method ensures clean air at the
workplace but creates high follow-up costs, especially during
cold winter periods or hot summer periods. The reason: the
same amount of air that is led outside has to be replaced by in-
coming fresh air from outdoors, which has to be heated up first
or cooled down first before itis led inside. Heating up or cooling
down the fresh air to room temperature will cause high amounts
of energy consumption and operation costs for the company. At
the same time the environment gets polluted by high C02 emis-
sions caused by energy consumption processes. In a recircula-
ting air mode the exhaust air will be filtered very effectively by
the use of highly efficient electrostatic filter units. After the fil-
tration the purified air will be led back into the production hall.
As the purified airis led back into the manufacturing hall, there
is no need of maintenance-intensive exhaust air ducts, which
cause high pressure loss and increase the energy demand.

Here, each die casting machine is equipped with specially adap-
ted extraction hoods. These extraction devices capture fumes
efficiently and directly at the die casting machines, avoiding
fumes get dispersed into the production hall and therewith, no
high air volumes for the exhaust air treatment. In our example
the exhaust air volume decreases to 215,400 m3 per hour. Low
air volume always means less energy consumption. Each die
casting machine is also equipped with one decentralized com-
pact filter system. The filter units are electrostatic
precipitators, which ensure highly effective separations of
smoke, dust, and fine mist whilst using little energy. Unsuitable
filter types can quickly clog and become ineffective, leading to
excessive costs associated with filter replacement and disposal.
However, changing the electrostatic filter cells is not necessary
and they never obstruct the air flow through the exhaust sys-
tem. The electrostatic filter is an economical and durable filter
medium for many applications. In our model case the exhaust
air filter system with a recirculating air mode leads to very low
energy consumption. Hence, the foundry in Changchun has
now just operation costs of 1,098,791 CNY. That’s more than 90
% less compared to a conventional ventilation system. Also the
carbon dioxide emissions are reduced to 416 tons per year.

Operating in an exhaust
air mode, a heat recovery
system can be integrated,
which extracts the heat out
of the exhaust air before it
is conducted outdoors. The
recovered heat can be used
for follow-up processes (e.
g. to heat up the incoming
cold air during the winter
months).
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According to these, the recirculating air mode includes the
most energy-saving potential. Although this principle is used
in many modern and new-built foundries, it is a fact that in
some foundries the demand for exhaust air mode systems still
exists. For those cases there is an energy-efficient exhaust air
alternative, explained below.

Third method: Centralized exhaust air filtration combined
with heat recovery system

At some winter days in Changchun the ambient median tempe-
rature is going down to -16 °C. By using conventional exhaust
ventilation system, the temperature inside the hall will also
turn cold. Therefore, many foundriesin that region have to heat
up the production halls to keep the productivity high. But due
to the high energy costs that are caused by heating systems,
some foundry managers see this proposition as an incapable
solution. What often is not considered is the fact that in most
production processes high amounts of heat and energy is crea-
ted, which can be used for follow-up processes. The centralized
exhaust air filtration system, equipped with an integrated heat
recovery system, enables an energy-efficient heating or cooling
of the hall by perform in an exhaust air mode.

Here, the multiple machines are connected to one centralized
large exhaust air filter system. That means the waste air from
the machinery is extracted through exhaust ducts and led to
the centralized filter system, which is equipped with electrosta-
tic precipitators as well as integrated fin tube heat exchanger.
After filtering aerosols out of the exhaust air, the heat pump,
which is connected to the filter system, extracts the energy out
of the purified air. The energy is transferred in the condenser
of the heat pump to a heating water circuit. Afterwards the
heating water is led to a second heat exchanger, which is ins-
talled in the incoming air duct. With this method the incoming
cool air is heated up in an energy-efficient and economical way
before it flows into the production hall. With the help of the
highly efficient heat pump the foundry in Changchun increases
the temperature inside the hall up to a room temperature just
by using the heat recovered out of the exhaust air. By an energy
demand of 352 kW per hour, the heat pump is creating almost
1,500 kW per hour for follow-up processes. Here the foundry in
Changchun is having annual operation costs of 4,235,717 CNY,
which goes along with an annual carbon dioxide emission of al-
most 1000 tons. These energy-savings are less than the found-
ry in Changchun would reach with the recirculating air mode,
but still much higher than the conventional exhaust ventilati-
on system with a simple and energy-intensive heating system
would reach.

Take action on air pollution

The energy consumption in foundries is strongly depending on
the energy input of the exhaust and supply air systems. High
energy consumptions always mean high amounts of C02 emis-
sions. Through the use of energy-efficient exhaust air filtration
systems the air gets clean and significant reductions in carbon
dioxide emissions can be done. Die casting foundries and other
metal processing industries can easily improve the company “s
“Carbon Footprint” and make an important contribution to cli-
mate protection. Therefore, a change in thinking for each fac-
tory is worthwhile.
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LOST CORES FOR THE PRESSURE DIE-CASTING OF LIGHT METALS
PRODUCTION OF HIGH QUALITY SALT CORES
THROUGH HOT CHAMBER PRESSURE DIE-CASTING
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Pressure die-casting is extremely productive and
delivers high quality cast parts. However, an un-
resolved problem to date has been the use of lost
cores for complex inner hollow cavities, e.g. with
pumps, manifolds or engine components. High
pressures and melt speeds destroy the sand cores
conventionally used with other casting methods.
Until now, only salt cores have proven themsel-
ves among the alternative technologies tested,
and even then only in niches.
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Their advantages are dimensional accuracy, high

strength, good de-moulding characteristics and

very smooth surfaces. To date, production has

predominantly taken place through pressure die-  “We have utilised the advantages of the

casting in cold chamber machines. However, the ot chamber pressure die-casting process [l Oskar Frech HIRNEEAHREER
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An important obstacle is the high volumetric  “xfFi#imsliERNERFRE FERAIZE, EHERAEEDET, HEEH

shrinkage of the salt when solidifying, which ~ EHIZHMR! " ML I B, EREENE. SR E AR iR

causes numerous cavities to form in the core.  (Fo) Helmar Dannenmann Ml pg © g tba mprEik T HibiEtiE
- . . =it (8% Klaus Vollrath)

This can therefore break during pressure die- RETE,

casting, resulting in faults.

The hot chamber pressure die-casting machine used in the Frech technique for Example: Complex sand core with sophisticated three-dimensional varied geome-
the production of salt cores (photo: Klaus Vollrath) try for a sand mould (photo: Klaus Vollrath)

Frech S RAFULAFIERSTERPAZESBN (EF: Klaus Voll- iR ATER. SRENZELASHEUHNERTE (1§

rath ) 2% Klaus Vollrath)
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Lost cores are particularly well-suited for In comparison to the use of the standard long sprue cone, the use of The system for mould venting detects the

cast parts for flow machines, such as pumps, the Frech Gating System (FGS) enables not only solid runners but also point in time at which the melt replenishment
manifolds, valves and motors (photo: Klaus a significant reduction in the material used and therefore the materi- is interrupted and issues the signal for the
Vollrath) als circulating (photo: Frech) subsequent pressure build-up for optimum

compression (photo: Klaus Vollrath)
ORI ATR. K. W8BENER  HILTEEMNKEE, ER Frech BHRTRE (FGS) & X FERRITHES A B Ty
HMRIEEH (8B5S Klaus Vollrath)  SEIIKHURMIEEIMNERERE R MELEFE, WM BigT B EAME R A E A TIR BIRY

HEEER (8% Frech) wE& HARRRNENRREHE
S, LUEEIREESELL (8% Klaus
Vollrath)

As an alternative to cold chamber pressure die-casting, Oskar
Frech GmbH + Co. KG has therefore been applying the hot cham-
ber pressure die-casting method in salt core production.

A salt core depositor produced

in a hot chamber process for the
production of an aluminium pressure
die-cast part with media-transporting
inner channels (photo: frech)
Significantadvantages are less airin the mould, negligible edge

shell formations in the casting system, the omission of plunger
lubricants, lower casting pressures and short cycle times.

Laboratory investigations and test mouldings have shown that
these salt cores are up to five times stronger and enable a safely
controllable pressure die-casting process.

—MEFAETZEHRAT,
AT HEERBN R EEERE
HRERIFIE (|2 Frech)

Electrically-heated sprue nozzle for salt core production. Separate heating The temperature level for producing salt cores is approx. 60 K higher than the
circuits and thermal sensors ensure precise compliance with the desired tempera- processing of magnesium (photo: Klaus Vollrath)
ture levels (photo: Klaus Vollrath)

S HIIE AR IR R O, 30 S AN ER B A2 BB 1 RR4EST ISR ELLEMNMIERELAS 60 K (F8: Klaus Vollrath)
AR EKE (B2 Klaus Vollrath)
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JS AUTOMACHINE CO. LTD.
LA EIT

Established in 1989, JS AUTOMACHIE CO. LTD. is presently
the only professional manufacturer in Taiwan awarded with
1S09001, producing peripheral automatic equipment for die-
casting machines. Products include: lading, spraying, and ex-
traction machines, piston type granulators, and rapid

melting furnaces, as well as central programming systems for a
whole die-casting plant.

Our company’s product control ensures uniformity in specifica-
tions with all the die-casting manufactories in Taiwan and the
distinguished machinery plants such as Toshiba, TOYO, UBE,
BUHLER and LK, and will continue introducing products of good
value to match the users’ requirements with commitment to win
users satisfaction and trust.
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BUHLER

Biihler Die Casting is the lea-

ding global provider of alumi-

num lightweight solutions to

the automotive industry and
supports its efforts to reduce

C02 emissions. Around 20 % of

all cars drive with engine blocks

made with Biihler equipment. ¢
The Swiss company provides op-

timized die casting solutions,

fully integrated process controls, ¢
plant layout knowhow, process
knowledge and global assis- (8

tance. Biihler supports its custo- . ™ .

mers with a strong global service

network, modern application centers as well as its own sites for
production, machine revision, and technology in Europe, Asia,
and North America.

Biihler Ecoline S series

Ecoline S is the ideal Biihler solution for casters which need a
basic set of functions and want to rely on proven, dependable
and high-performance die-casting technology. It is excellently
designed in Switzerland and precisely manufactured in China to
reduce your costs. The Ecoline S series has a locking force range
from 3,400 to 8,400 kN and is available with options to meet
your specific requirements.

Biihler Carat - the modular two-platen die casting system
Carat is the Biihler two-platen die-casting solution with a lo-
cking force range from 10,500 to 44,000 kN. Special casting
units can be adapted to their intended application, which ma-
kes the Carat the best solution for customers that manufacture
large and complex parts that have to meet the highest quality
standards.
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DGS DRUCKGUSSSYSTEME AG
INEEEEHmERLEEIT

DGS DruckgussSysteme AG has 80 years’ experience in pro-
ducing high quality die casting parts with lightweight alloy
for aluminum structural parts and complex, compact and thin
magnesium parts in automotive industry. Since 2005, DGS has
started producing structural die-casting parts, and worldwide
with 3 production locations in Switzerland, Czech Republic and
China. DGS is a well-known international casting and solution
provider with special aluminum and magnesium alloys, and has
especially in the fields of structural parts for body in white, a
worldwide leading position.
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DGS China Co Ltd is a wholly owned subsidiary of DGS group,
founded in 2007 in Nansha district, Guangzhou city.

Since 2013, DGS China invested 150 million RMB and rapidly in-
creased its sales by almost 10 times within the next 4 years, and
becomes one of the very few first die casting foundries in 2014,
which produce structural casting parts in series locally in Chi-
na. DGS China is also the first Europe / America based foundry,
which has an in-house tool design and production capability in
China.
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passion for lightweight

DGS China delivers both aluminum and magnesium products
to local car makers, mainly used in their body in white, front
and rear modules, steering systems, instrument panel assem-
bly, handbrake and shift housing systems. Besides castings, we
also provide ready-to-use solutions, including heat-treatment,
machining, assembly etc. In middle of 2017, we will implement
advanced manufacturing execution system in the production,
so as to realize on-line control and traceability in all the pro-
cesses.
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RUIFENG MACHINERY CO. LTD.
AT

Dongguan Ruifeng Machinery Co., Ltd. was established in 1997,
and it is engaged in the R&D, manufacture and sell of cold
chamber die casting machine, hot chamber die casting machine
as well as other supporting equipments. The factory has a fa-
vorable location in Dongguan City of Guangdong Province and
occupies over 10,000 square meters of land area. Relying on the
rich experience in providing manufacture service and techno-
logical support, Ruida die casting machine has become a trust-
worthy brand in the industry and has been widely recognized
by all clients.

Ruifeng ranks among the best manufacturers depending on
its far-sighted development concept, powerful technological
strength, and advanced manufacture technology. It adopts
1S09001 and ERP to establish a sound management system,
uses finite element method to optimize machine performance,
and keeps innovating in new products as per European and Asi-
an industrial design standards. The Factory is equipped with
advanced hydraulic equipments, electrical components and ef-
ficient controlling system. It has established a complete set of
strict procedures, including processing, inspection, assembly,
and debugging to make sure all finished machines are easy to
use and have stable performance and high reliability. Moreover,
the Factory has been in close cooperation with many universi-
ties in China to ensure continuous technological improvement.
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PEOPLE.
TECHNOLOGY.
SUCCESS.

We are an international market
and technology leader of induction
systems for melting, pouring and
holding of steel, ferrous and non-
ferrous metals.

Our success is based on our more
than 400 dedicated employees.

They provide the perfect combination
of proven and innovative technology.

ABP Induction Systems GmbH - Kanalstrasse 25 - 44147 Dortmund - Phone +49 231 997-0 - www.abpinduction.com
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HDTD CHINA

HDTD was founded in
2005, with experienced
and professional team
and the cooperation with
professional universi-
ties, based on innovative
technology, the compa-
ny made a breakthrough
in the technology of low
pressure die casting ma-
chine, has become a world
leader. Our products are
exported to all over the
world, and win wide repu-
tation.

HDTD now has developed into an international group. In China,
we have three plants in Qinhuangdao and Jiangsu. Overseas we
have HDTD Europein Italy, Sales and service team in Turkey, and
agencies separately in India, Iran and South America.

Qinhuangdao Hong Tong Machinery Co., Ltd., covers an area of
20000 square meters, the main products are: low pressure cas-
ting machine and ancillary equipment.

Jiangsu Tian Ding FineMachinery Co., Ltd., covers an area of
26000 square meters, the main products are low pressure cas-
ting machine, gravity casting machine, robot system integrati-
on, factory automation system and etc.

Siyang Lazzero Precision Machinery Co., Ltd., a Sino-Italian
joint-venture company, produces of helium leak-test equip-
ment for testing aluminum wheels and other parts.

HDTDEurope separatelyin Turin, Italy, is responsible for promo-
ting the company’s products to Europe; to supply service, and
responsible for new product research, development and etc.
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NINGBO HAITIAN DIE CASTING EQUIPMENTS CO., LTD.

Ningbo HAITIAN Die Casting Equipments Co., Ltd. is a subsidia-
ry company under Haitian Group. HDC series cold chamber die
casting machine takes the Europe die casting machine standard
for reference. It is at the domestic advanced level at perfor-
mance and reliability.

We have made a large amount of investigations before the R&D
of HDC series die casting machine. All problems affecting the
performance and life of the machine are well solved. In respect
to the injection system, the no-floating piston injection struc-
tureis optimized, and the isolating valve designed by Haitian is
adopted as the core structure. Therefore, it has quicker respon-
se. Problems, including the instable pressure and over pressure
building-up caused by leakage of boosting pressure are solved
as well.

The closed-loop energy storage system initiated by Haitian can
realize more precious energy storage and more stable injection.

The closing system of HDC series die casting machine has 4 main
characters: 1. Quick mould open and close; 2. Smallimpact from
movement, and high precise in repetition; 3. shock resistance,
wear resistance, with long service life; 4. Precise and reliable
clamping force. In addition, the auxiliary calculation of injec-
tion process parameters is available, which can shorted the
time of technical adjustment; memory function of quality pa-
rameter is adopted as well, which can facilitate the tracing of
quality and the adjustment of manufacturing technique.
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TP TECHNOLOGY
BRBEET

The TP Technology core management and engineering team
have 15 years of professional experience and specializes in the
development of technology, sales, after-service network and
has an outstanding quality control system. With its multiplex
products and other development of technology, it conforms the
advantages of Die-Casting machines and CNC, promotes indust-
rialization 4.0 and provide“One-Stop” Die Casting solutions for
our customers.

Introduction of TP’s Qil-Cooled Servo Control Energy-Saving
Die-Casting Machine (4th Generation)

Standard:
0Oil-Cooled Servo Motor

Energy Efficiency:
Energy Saving up to 45 ~ 75%

Precision Control:
The hydraulic system has high repeatability within 0.3%

Quick Response Time:
Response time of servo system is <50MS, the production cycle
time is 5 to 7% quicker than normal machines

Extend Working Life:

System flow and pressure are servo controlled, it makes the ma-
chine works smoothly. Which extends the working life of machi-
nes with less vibration and less impact.
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ITALPRESSE | GAUSS

CASTING TECHNOLOGUY
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INTERACTIVE
ASHSTANT

Z1Me

A-ME INTERACTIVE ASSISTANT:
THE NEW MOBILE FRONTIER FOR SERVICE AND MAINTENANCE
A-Me NHLZZEHEZS
€ RIS FNEIMRFFTRB BhL iR

Capriano del Colle (BS),Italy April 2017 - In the
wake of their mutual satisfaction for the develop-
ment of HMe - the innovative tool that improves
man-machine interaction with a user-friendly in-
terface, but also a powerful tool that controls and
supervises the system to collect large amounts of
data in real time - Italpresse has recently develo-
ped, together with Wonderware, a company owned
by Schneider Electric, the A-Me Interactive Assis-
tant, the new mobile frontier for maintenance and
service.

A-Me Interactive Assistant will be presented
at the next Metef Exhibition on next June in
Verona, Italy.

Italpresse has fulfilled the market’s demand forin-
creasingly efficient remote assistance and mainte-
nance support services capable of providing trou-
bleshooting procedures and guiding the operator
step-by-step during maintenance operations:
interactive assistance and guided maintenance are
basically the innovative functions of the A-Me In-
teractive Assistant application, which can be tes-
ted during the two trade exhibitions.

A crucial factor in the development of the new sys-
tem geared towards Industry 4.0 was the collabora-
tion with Wonderware, a global leader in industrial
software and part of Schneider Electric.

With A-Me Interactive Assistant, the goal of in-
tegrating man and machine through increasin-
gly effective performances has entered a new
frontier.

Active worldwide, Italpresse-Gauss is a complete
supplier for light alloy foundries with equipment
and automation for three different die casting pro-
cesses: high pressure, gravity and low pressure.
With the aim to invest in the field of supervision,
Italpresse-Gauss together with its team of engi-
neers has chosen to rely on Wonderware for the
development of innovative systems.

The good cooperation between the two companies
has led Wonderware to mention Italpresse as case
study of the year during NOW 2016, the conference
organized on theme “Industry 4.0”.
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3 AXES LINEAR WAYS

High precision liner rails are used on all 3 axes. Its works light
and smooth, which suitable for high-speed precision machining
It was designed with high-speed and high-precision for mold
manufacturing, the high-speed direct spindle or built-in spind-
le are optional features

The structural parts are analyzed by FEM. It ensures the rigidity
of machine, excellent resistance during high speed machining
and low gravity center of machine body

Precision class C3 ball screws are used for assembly, inspect and
alignment. It avoids the backlash between the bearing and ball
screws. It ensures the precision and stability of machine
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XINGYUAN MACHINERY
TRERVMER A

<

XingYuan Machinery is a global
leader in the design and manu-
facture of die casting tooling,
magnesium and aluminum die
casting, CNC machining, secon-
dary finishing and assembly. We
serve all markets across Asia, Eu-
rope and North America.

The manufacturing capacity of
the tooling shop is 200 + die sets
per year.Our production CNC de-
partment includes 40 machines
and the Die Casting shop has 10
presses ranging from 300T to
2000T. Shot blasting, tumbling and ultrasonic washing are in-
tegrated into the process flow to assure the surface excellence.

XingYuan utilizes JS Cast, the premier casting flow software to
design runners, gates and venting. XingYuan deploys 10 Cold
chamber die casting machines ranging from 300T to 2,000T with
fully automated controls for the melt, spraying and trimming.
Over 40 CNC's utilizing four and five axis machining on Fanuc,
HAAS and Mazak. In total producing over 5,000,000 compo-
nents per year.

XingYuan is TS16949 registered for the Quality Systems. We
utilize the Zeiss CMM, X-Ray technology and Spectra analyzer
to test and verify all incoming raw material.We have a dual ap-
proach for in-process inspection
by using functional gaging, and
variable data by the QC depart-
ment as an independent check,
to support XingYuan’s Quality
First principle.

In response to the light-weight
design of the automotive indus-
try, XingYuan has been working
with many famous OEM and Tier I
suppliers to develop the produc-
tion magnesium die castings.
Over the twenty-four years since
its inception, XingYuan Machi-
nery has always been dedicated
to its Quality First principle, and
to serving its customers with the
highest level of excellence.
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China DieCasting B2B-website
RAEEHM

China Die Casting Website www.001cndc.com is the first die
casting industry B2B website established in China, which is lo-
cated in Shanghai, the economic capital of China, whichis a pu-
blic platform to provide product and brand promotion, product
offline transaction, information exchange, technical consul-
tation and the latest industrial information service for dome-
stic and overseas enterprises as well as the relevant suppliers
(including die-casting machine, die-casting mould, die casting
alloy, machining equipment, melting furnace, accessories and
etc.). After ten years of development, it has accumulated abun-
dant experiences in small and medium-sized enterprise procu-
rement, promotion trend, upstream and downstream matching,
and included the data of nearly 10000 small and medium-sized
enterprises as well as the supply and demand information of
upstream and downstream industry chain.

We are committed to serve the die casting industry. Since the
establishment, we adheres to the goal of realizing the transfor-
mation and upgrading of the Chinese die casting industry, im-
proving efficiency and reducing cost, providing talents, orders,
management and technical consultation for enterprises, deve-
loped into the most authoritative and influential large-scale e-
commerce interactive platform.

Our website successfully held the top benchmarking die-cas-
ting entrepreneurs salons for several times and became the
platform gathering the most complete resources of die-casting
entrepreneurs.

Our mission is to help customers to succeed and provide the
professional transaction information, connection and trade
matching. “Shaking hands with China Die Casting Website me-
ans the beginning of success”, we will make the die casting
business more simple!
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Address: Room 1307, no.5 building, no.31 Lane, Jiatong
road, Nanxiang, Jiading district, Shanghai, China
Phone/ HiE: 021-52669735

Fax / f£H: 021-59576033
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ABB intensifies scientific research cooperation
with XI'AN Jiaotong University
Advancing researches on DCinterruption technologies

ABB signed a two-year cooperation agreement today with Xi‘an
Jiaotong University, according to which ABB will carry out re-
searches on DC interruption technologies together with Xi‘an
Jiaotong University. Doctor Liu Qianjin, Head of ABB Corporate
Research Center in China and Chief Technology Officer of ABB
(China) Limited, and Professor Rong Mingzhe, Vice-Principal of
Xi'an Jiaotong University and Deputy-Director of the State Key
Lab, attended the signing ceremony.

Xi‘an Jiaotong University is a key university directly under
China’s Ministry of Education and one of the first accredited
universities under “Project 211" and “Project 985", boasting
rich technologies in the power equipment field. Professor Rong
Mingzhe is one of the first experts who carried out researches
on DCinterruption technologies in China, with research direc-
tions in basic theories, optimized design and operation evalu-
ation related to switching devices as well as discharge plasma
and its application.

Professor Rong Mingzhe said, “ABB is a global leader in the
power field, as well as an important partner of Xi‘an Jiaotong
University in advancing industry-university-research coope-
ration. DC technologies not only show excellent technological
and economic performance in high voltage transmission, but
also enjoy huge potential in medium and low voltage fields.
ABB has obvious advantages in new energy network integra-
tion and data centers. We hope to jointly advance the develop-
ment, promotion and application of DC technologies through
the cooperation and complementation of advantages between
our two sides.”

As a global leader in the power industry, ABB pioneered HVDC
technology as early as six decades ago. It has been awarded
over 110 HVDC projects across the globe. In 2012, ABB launched
the hybrid HVDC breaker, which combined very fast mechanics
with power electronics, and was capable of “interrupting’ power
flows equivalent to the output of a large power station within
5 milliseconds--thirty times faster than the blink of a human
eye. The breakthrough removed a 100-year-old barrier to the
development of DC transmission grids which enabled the effici-
entintegration and exchange of renewable energy and laid the
foundation for the construction of HDVC power grids.

Doctor Liu Qianjin said, “Collaborating with universities on sci-
entific researches is ABB’s long-term commitment to China, as
well as an important way for ABB to advance local innovation
and talent cultivation. ABB has established sound cooperation
with Xi‘an Jiaotong University for many years. We are glad to
further expand the cooperation and explore frontier technolo-
gies in the power field. In the future, we'll set up scientific re-
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search cooperation with more universities and jointly contribu-
te to industrial progress and the ‘Created in China”initiative”.”
The cooperation between ABB Corporate Research Center in
China and Xi'an Jiaotong University started in 2005. Over the
past five years, ABB has provided nearly RMB 4 million on a
cumulative basis to support the basic researches of Xi'an Jia-
otong University in such fields as the “Protection solution for
grid with large-scale wind power”, “Power transformer thermal
model improvement and load promotion scheme”, “Research
on experimental study on GIS diagnosis & risk assessment me-
thod” and “Investigation on the breakdown mechanismin poly-
ethylene based nanocomposites”, which have produced fruitful
results. The agreement signed this time will take bilateral co-
operation to a brand-new research level.

The cooperation is also an epitome of ABB's efforts to advance
technological innovation together with Chinese universities in
recent years. So far, ABB has carried out cooperation of diffe-
rent scientific research projects with more than 20 universities
and scientific research institutes, including Zhejiang Universi-
ty, Hong Kong University of Science and Technology, Tsinghua
University and South China University of Technology, with the
subjects of cooperation covering forward-looking technolo-
gies, including integration of new energy, electric vehicle char-
ging, industrial application of nano-technologies as well as
development and application of industrial robots. In 2016, ABB
signed a three-year cooperation agreement with Huazhong
University of Science and Technology, which provided RMB1.8
million for the development of topology and hardware in power
and electronic fields.

ABB (ABBN: SIX Swiss Ex) is a pioneering technology leader in
electrification products, robotics and motion, industrial auto-
mation and power grids, serving customers in utilities, indus-
try and transport & infrastructure globally. Continuing more
than a 125-year history of innovation, ABB today is writing the
future of industrial digitalization and driving the Energy and
Fourth Industrial Revolutions. ABB operates in more than 100
countries with about 132,000 employees. www.abb.com
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ABOUT FICMES

Since its establishmentin 1962, Foundry Institution of Chinese
Mechanical Engineering Society (FICMES) has been fully com-
mitted to development of foundry industry through academic
and technical communications.

FICMES consists of 14 technical committee and 8 working com-
mittees. Membership includes metal casters and suppliers, uni-
versities and institutes from China and abroad.

FICMES organizes a series of activities and events including:

1. China Foundry Week, annually;

2. Die-casting Conference and Exhibition together with China
Nonferrous alloys and special casting exhibition, annually;

3. China Foundry Congress, every 4 years;

4. Evaluation and rewarding of the best technical papers,
annually;

5. Training and consultancy;

6. International communication

Contactus

FOUNDRY INSTITUTION OF CHINESE MECHANICAL ENGINEERING
SOCIETY

Add: 17 South Yunfeng Street Tiexi District, Shenyang 110022,
P.R. China

Tel: +86 24 25851598 / 25850149

Fax: +86 24 25855793

E-mail: society@foundrynations.com

Website: www.foundrynations.com/en/
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THE RESEARCH AND APPLICATION OF
NEW FOUNDRY TECHNOLOGIES IN THE SPACECRAFT’S
ULTRA-LARGE MAGNESIUM ALLOY STRUCTURES

China Academy of Space Technology

With the research on foundry technologies related to the large
magnesium alloy structures used in spacecraft, we established
the design concept of whole simultaneous solidification and
partial sequential solidification casting forming processes for
large, thin-walled castings. We apply the ultra-large magne-
sium alloy foundry process design, with nearly shrinkage-free
technology, as well as form and position accuracy control tech-
nology. The large magnesium alloy structures tob e used in the
spacecraft are developed within the dimension range of 1800-
4200mm, an average wall thickness of 5mm, and with internal
mass and mechanical properties which meet the Type II casting
requirements in QJ168-85. In addition, the dimension precisi-
on of the castings meets Level ZJ6 precision requirements. The
maturity of the technologies are thus enhanced to Level VII
from LevelIV. The research results can be applied in the foundry
magnesium Alloy-bearing structures of many satellite models
including the resource, HD, mapping and ocean satellites.

Bottom Structure Body of

the Load Cabin of a Certain Model
(2300 mm X2100 mm X110 mm,
and 6mm Wall Thickness)
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SIMULATION AND APPLICATION OF CASTING PROCESS
FOR ALUMINIUM-AUTOMOBILE PISTON

me mEHE T Z IR v

The piston is one of the most important parts in the engine.
It is worked in the hard condition with high temperature, high
load, high speed, poor lubrication and cooling, etc. By means
of comparison actual casting trial and simulation, the foundry
process can be analyzed well in order to get the reasonable so-
lution for the piston casting defect. The study showed that the
piston skirt porosity on casting caused by the different casting
wallthicknessin partial area, which generated the hotspot. The
additional riser is hard to be applied for solidification in order
effectively caused by the casting tool space constraints.

In this study, the cooling design on the mold is optimized by si-
mulationin order to eliminate the porosity of the castings, which
also is verified the feasibility by the actual production. The cas-
ting mass: 398g; the casting volume: 172mm3; the dead head
volume: 27.4mm3; the casting system volume: 45mm3; the part
boundary dimension: @88. The requirements on mechanical
properties borne for the piston casting under the engine opera-
ting condition: the max. load poweris 155kW (211PS)/5500rpm,
the max. load torque is 350Nm/1200-4000rpm, and the materi-
al hardness shall not be lower than HB140.

»

AEH YR

il

3D Structural Drawing of the
Piston Casting
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Macrographic Examination Defect Graph
Before and After Improvement

a) Shrinkage Cavity On the Casting
Side Before Improvement

a) BRI RBHETL

b) No Shrinkage Cavity On the Casting
Side After Improvement

b) Bt Fit ML
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INFLUENCES OF PORE DEFECTS TO ALSI7MG ALLOY
FATIGUE PROPERTY AND ITS SOLUTIONS

For casting aluminium alloy, the internal porosity and pore de-
fects are usually hard to avoid, and they are the primary reason
for fatigue cracks. After product inspection, we find that the
size, shape and position of porosity have important impact to
the generation of fatigue cracks on the test samples; the poro-
sity away from the test sample surface has lower level of impact
to its fatigue cracks, and when the porosity is near the sample
surface, it becomes an apparent source for fatigue cracks; the
bigger the porosity size, or the irreqular the shape, the more
favorable for the generation of the fatigue cracks.

The test research on pore defects shows that as the level of
pore defect rays increases, the fatigue limit gradually decrea-
ses when the axial direction radius equals 0.1; when the pore
defect ray is Level 2~3, the fatigue limit will be approximately
70Mpa; when the pore defect ray is Level 7~8, the fatigue limit
will be approximately 50Mpa. During the actual production pro-
cess, we will take measures such as the low pressure or diecas-

MFHFERAE, NIRRT ILERE—RUELARES, TR
%ﬁﬁ%ﬁ%%f RE, $iﬁﬂﬁ?ﬁ@%£ﬂ.ﬁﬂ
BRI/, FORFNML B XX AR 5 R E B TR AR,
AR ERIERAA T ELR 5 B R B, ém#Vﬁﬁ
HREN, RAAMENESRE HRPRSTEX, =
ERREAAN, WHFTES RO E.

et FLERPERYIXIE AR R R BA, BEESHLERPASI LSRRI
m, HAER=0.1TFRESHRRZMEMR, IR &
2~3 R, EHRBAA7OMPa, $HFLELFRETEK A7 ~84R
Bf, ESRPRFEH50MPa, EXRREFTESR, REUEE
HENHELS, MEFHERSUR, REFHRIEES
ﬁ'ﬁﬁ, ARZEERELMILANTE, KRS~ mAES
HERE.

ting technology, enhancement of the refining and degassing
effect, improvement of the casting cooling speed, which will
effectively avoid the generation of shrinkage and pores and
thus improve the fatigue property of the product.
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HARBIN JIXING MECHANICAL ENGINEERING CO.LTD
IERESEIMIEGRAF

Harbin Jixing Mechanical Engineering Co., Ltd. was founded by
Professor Ji Zesheng, who is the professor of HUST and studied
abroad Japan. The company with the Japanese University of To-
kyo, Harbin University of Technology has a stable reputation of
good cooperation. The company has advantages in the automo-
tive support parts from the structural design, process identifica-
tion and final evaluation, such as the development of aluminum
instead of steel lightweight parts, with the main vehicle factory
development of aluminum alloy engine bracket and differential
bracket has been for the Toyota RAV4 and CARORA. The Company
is the auto parts supplier for Tianjin FAW Toyota Motor Co., Ltd.
and Sichuan FAW Toyota Motor Co., Ltd. Research and develop-
ment of high-performance aluminum alloy steering knuckle for
Geely Group has been through the National Automobile Testing
Center test.
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RESEARCH CENTER FOR ADVANCED SOLIDIFICATION TECHNOLOGY
ILREEEEMR R B eI E F R

The Research Center for Advanced Solidification Technology
named the ,melt dispersion process” innovation team by the
Ministry of Science is a gathered research, development and in-
dustrialization in one high-tech innovation and R & D base for
advanced preparation of non-ferrous materials and semi-solid
forming technology.

Around the lightweight, high performance and low cost of au-
tomotive and military products, the team formed the unique
research and innovation system in the field of large aluminum
ingot microstructure refinement and homogenization precise
control and light alloy and composite materials semi-solid for-
ming, and built the largest engineering demonstration base for
the preparation and forming technology of high performance
light alloy semi-solid material.

The team published more than 150 technical papers, has 18 na-
tional invention patents and received 5 National and Provincial
science and technology awards.
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Comparison oflarge high strength aluminum ingot microstructures
b) Electromagnetic stirring casting ingot
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a) Traditional casting ingot
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STUDY ON APPLICATION TECHNOLOGY
OF HIGH STRENGTH AND PLASTIC ALUMINUM
ALLOY CASTING IN DOMESTIC RAIL TRANSIT INDUSTRY

B A SR B BT LR T E

Due to its high specific strength and rigidity, low density, ex-
cellent corrosion resistance and processing performance, to-
gether with the comprehensive mechanical and physical pro-
perties after the cold/hot working and heat treatment, the
aluminum alloy has been obtained extensive application in the
rail transportation industry.

This paper* summarizes the application of high strength alu-
minum alloy castings in domestic rail transit vehicles, the pure
preparation, grain refinement, silicon phase modification, heat
treatment regulation and residual stress release, accompany
with the typical microstructure and mechanical properties of
ZL114A and ZL205A alloy are discussed meticulously. The ap-
plication of FDM and FEM numerical simulation technology in
the design optimization of solidification process of heavy load
locomotive, high speed EMU, urban rail subway aluminum alloy
bolster, sub frame and gear box casting are elaborated syste-
matically.

Key words: rail transportation; Al-Si alloy; Al-Cu alloy; mecha-
nical properties; microstructure.

* please contact for more information:
www.foundrynations.com

The domesticCRHZ series
of high-speed EMU

The sub frame and gearbox castings
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VDMA METALLURGY: GLOBAL COMPETENCE
FOR CASTING INNOVATIONS

VDMA Metallurgyis the joint platform of metallurgical machinery
producers. Itincludes the specialist associations Foundry Machi-
nery, Metallurgical Plants and Rolling Mills, and Thermo Process
Technology.

The member companies of VDMA Metallurgy stand for modern,
high-efficiency, environmentally compatible solutions. They not
only supply tailor-made plants, devices and process technology
but are also competent advisors offering holistic solutions to
their customers - including system partnership and full service
over the entire life cycle.

The casting machinery suppliers within VDMA have the know-
how required for energy-efficient thermal process control, low-
emission mould and core production systems, closed material cy-
cles, optimum automation and precise process control, strength
and casting simulation, energy-efficient components, advanced
waste gas and spent air systems, the reduction of metal loss in
melting operation, material and process development.

The targets of modern iron, steel and non-ferrous metal pro-
duction and processing are connected with lightweight design,
efficiency, flexibility and the conservation of resources. These
objectives set the standards by which the casting industry is
measured in competition with other production processes or
non-cast materials. Casting solutions can only be successful if
they offer the user clear advantages.

In view of international competition in segments which are cus-
tomers for metallurgical machinery, global efforts to improve
industrial productivity are developing dynamically. Although
there are divergent developments in the steel and non-ferrous
metal sectors, further investments are expected wherever ope-
rators are striving to produce goods economically for export in
the context of international competition. Industrial expansion
calls for a powerfully innovative technology base. It is here that
German machinery producers can contribute their comprehensi-
ve know-how and their development capabilities with respect to
quality, productivity, efficiency and safety.

Contact:

VDMA - Foundry Machinery
Thermo Process Technology
BRA:

Timo Wuerz i+ - BEEE
VDMA - $EEHIH

IRE FELALT
HAEH AR

Dr. Timo Wuerz - Managing Director

Metallurgical Plants and Rolling Mills
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CHINESE DIECASTERS

E#RE CID  SCHAUFLER Tooling GmbH & Co. KG SCHAUFLER Tooling GmbH & Co. KG www.schaufler.de

E#RE CID  ZEM/REHMHERAT

Cixi ALT Advanced Material Co.Ltd.

www.cixihuili.com

EHECID  FEHEHFEAMKERAA

Dongguan Huazhu Moulds Co., Ltd.

EBECD FEmABLEEHFERAA

Lituo Metal Die Casting Co,, Ltd.

www.dglituo.en.made-in-china.com

EHBECD [ HESEREHARERAH

DGS China Co,, Ltd.

www.dgs-druckguss.com/cn/

EHECD  BREBEEHILAERAR

HTN Precision Die Casting Jiangsu Co., Ltd.

www.jshtn.com

EHECID &XFELE (Fil) BRAF

Master Die Casting Co.,Ltd.

www.masterdiecasting.com

EBR CID

EAEBTEARAR/ EXKEERHAERAF

Jiaxing Huihong Hardware Co., Ltd.

www.zjhuiho.com

E#E CID  TRERHEENHERAT

Ningbo Buttler Precision Machinery Co.,Ltd.

www.buttler.cn

EHRB CID  TRICHFHEEERAF

Ningbo Dongye Moulds Co., Ltd.

www.dongyem.com

EHECID  THFLENHERAHE

Ningbo Focusway Machinery Co., Ltd.

www.focusway.com.cn

EBECID THEBHAFEHRHBRLA

Ningbo Asiaway Automotive
Components Co., Ltd.

www.asiawaygroup.com

E#RE CID  TRCENHERAF

Ningbo Huirong Mould Co., Ltd.

www.nbhuirong.com

EHECID THEMREEEERAT

Ningbo Jive Automobile Components
Die-Casting Co., Ltd.

www.nbjiye.com

EBECD THAFEAFAREREEEEHRERALF

Ningbo Bowei Mould Metal
Products Co., Ltd.

www.bwmjyz.com

E#RE CID  TRRENEERAF

Ningbo Juntu Machinery Co., Ltd.

www.nbjuntu.com

E#RE CID  TREENHERAF

Ningbo Minrong Machinery Co., Ltd.

www.nbminrong.net

EHECID  THEGRAEZHMERAR

Ningbo Premium Automotive Parts Co., Ltd.

www.nbpremium.com

EHECD  THHLLCHREIRERAF

Ningbo Beilun Chengxin Co., Ltd.

E#RB CID  TRWI SRR SRENM

Ningbo Beilun Daqi Kailun Mould
Machinery Factory

www.kailunmould.com

E#RE CID  TEm SR XabuiEa”

Ningbo Beilun Daqi Ruida Mould Factory

www.ruidamould.com

E#RE CID TR ERKeRERAHIE

Ningbo Beilun Dagi Yuanwang Mould Factory

E#E CID  TEMLERXakFEA

Ningbo Beilun Daqi Zhaoyu Mould Factory

www.nbzhaoyu.com

E#RB CID  TREEERENRERAF

Ningbo Wing Precision Manufacturing Co. Ltd.

www.wingdiecast.com

E#E CID  TRERNMERAF

Ningbo Xingyuan Machinery Co., Ltd.

www.nbxingyuan.com

E#RB CID  TREMABRAF

Ningbo Yongjie Mould Co., Ltd.

www.nbyongjie.net

E%ECID  FEFB+HRFREERAR

Dynacast (Shanghai) Co., Ltd.

www.dynacast.com

E#BCID  BBIVRHERAF

JoinCast Co,, Ltd.

www.tsengyih.com

EBECD HHEEREEREFERLA

Suzhou Changheng Precision Metal
Die Casting Co., Ltd.

www.scpdiecasting.com

EHBECID  HHAREBREEFIUERLR

Suzhou Jietailong Precision Casting
Industry Co., Ltd.

www.szjtl.cn

E#HRCID FMEEREHEERAT

Suzhou JinCheng Precision
Die Casting Co., Ltd.

WWW.jcpesz.com

E#RE CID  alEARIEERAF

Taizhou FNC Machinery Co. Ltd.

www.fenchcn.com

E%E CID  EHSEREERRENERAR

Wouxi Precision Engineering Co., Ltd.

www.ysoka.com

EHBECD kEFHR (BL) BRAA

Altop Precision Die Casting
(Kunshan) Co., Ltd.

www.altop-pdc.com.cn

EHRE CID  KEAREFAFRHET

Yongnian Tapert Auto Parts Factory

www.yazhulv.cn

E#E CID Pl ERMEEEFERAT

Prec-Cast (Zhongshan) Co.,Ltd.

www.preccast.cn

BER CNF mMAHEWERAF

Wenzhou Libang Enterprise Co.,Ltd.

www.chinalbn.cn

E#RECID  flliEREEEBHRERAR

Hangzhou Higer Metal Products Co., Ltd.

www.hzhiger.com

EHBECD [ MHEFZVERFELF

Guangzhou Meka Industrial Co., Ltd

HHiITE2016 BMNEEREA

Changzhou Xinxiahui Mould Factory

HIFTE2016 BREZLE (Lg) BRAF

Changding precision hardware
(Shanghai) Co.,Ltd.

www.bestcd.cc

HHTE2016  FRERMERHERAE

DongGuan EONTEC Co. Ltd.

www.e-ande.com

HHiITE2016  XRERERAT

Feilifu Technology Co., Ltd.

www.flifu.com

HHTE2016  WEHIERAFREERAR

Hejian City Hengtai Auto Parts Co., Ltd.

hj-hengtai.cn

HHTE2016  MAREFSERRERAE

China Henan Elite Technology Co.,Ltd.

www.hnyltkj.com

HTE2016  HEARENIHERAE

Hunan Jiali Machinery Co.,Ltd.

www.jljxgs.net

HETH016  ERD HERARAT

Huanghua County Guanggian Mold Co.,Ltd.

www.xfmold.com
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HHEE2016 IR AEGEFEIVERAT Jiangsu CNPT-Rabily Industrial Co.,Ltd. www.rabily.com
HTE2016  EHIHEEREZRTEERAT Jingjiang Hongyuan Auto Parts Co., Ltd. www.jjhongyuan.com
HMHTE2016 FETSESLEHSERAT Leling Giant Special Hardware

Products Co.Ltd. www.sdgiant.cn
HHITE2016  TRICCERENHHIERRAR Ningbo Beilun SPD Machinery

Manufacturing Co., Ltd. www.nb-spd.com
HHTE2016  TiREAEESHEERLTE Ningbo Boli Automotive Components Co., Ltd.
FHT%2016 TREMEEERAR Ningbo Dongye Molds Co,,Ltd. www.dongyem.com
HHTRE2016  TRITHMEERR LA Ningbo Huanya Machinery

Manufacturing Co.Ltd. www.alcasting.com.cn
HHITE2016 TREEEHREZRERAF Ningbo Jiexing Die Casting Mould

Plastic Co.,Ltd. cn.china-jiexing.com
HiT#H2016  TREFEEFRAT Ningbo Jinda Dies & Tooling Co, Ltd. www.jindamould.com
HHTE2016 TREFEAFLZXEREE S BHEGRAT Ningbo Bowei Machinery Co, Ltd. www.bwmijyz.com
HHTE2016 THREREEEAFREAR Ningbo Junling Mould Technology Co., Ltd. www.junlingmould.com
HHTE2016 THEAERGEERAT Ningbo Lianda Mould Casting Co.,Ltd. www.nblianda.com
FHITE2016 TRERBENHERAR Ningbo Longyuan Precision

Machinery Co., Ltd. www.nblongyuan.com
HiTH2016  TREBNHERL R Ningbo Shengji Machinery Co., Ltd. Www.cj666.com
HHITE2016 TRTLECHEAREREE (LEA) Ningbo Beilun DongFang Car Motorcycle

Die-casting Factory www.dongfang.cc
HMHiTE2016 FHETILCEEESEREAR Ningbo Beilun Liaoyuan Mould &

Die-casting Co.,Ltd. www.cn-liaoyuan.com
HHT%2016 TR CREAEENHER A Ningbo Beilun Xuri Mould Machinery Co.Ltd.
HHITE2016 TRTESEENEHERRAR Ningbo Fenghao Mould Machinery

Manufacturing Co.,Ltd. www.fnhao.com/
HMHiTE2016  FETEREEREGRAR Ningbo Handtight Auto Accessories Co., Ltd.
HHIT®2016 TRTHN=ALEHRERATF Ningbo Yinzhou Sansheng

Metal Products Co.,Ltd.
HHTE2016  TETEEES Ningbo Zhenhai Die-casting Factory www.nbzhyz.com
HT£2016  FRSREREBUHFERAT Ningbo Beilun Yinrui Auto Parts Co,Ltd. www.nbyinrun.com
HMHTE2016 TFHEAEEFEAFGRLAR Ningbo Zhongxin Die-Casting

Mould Co.,Ltd. www.nbzxyz.net
HHITE2016  BEEEHM (FM) BRAF Johnson Precision Engineering

(Suzhou) Co, Ltd. www.jspesz.com/
FHTE£2016 WETERHE Ruian Jinxiang Al-Foundry
HTE2016  WEHRANHNEHEBR LR Shandong New Ankai Drive

& Technology Inc. www.xak.com.cn
FHTE2016  LERBRAFREEERZHEERAR Shandong Yinguang Yuyuan

Light Metal Precise Forming Co.Ltd. WWW.ygyycn.com
HHT%2016 HEREEZES N ERLAF Sensus Precision Die Casting

(Yangzhou) Co,, Ltd.
%2016 HNREEFFRAH Suzhou SEOYON Die Casting Co.,Ltd.
HMHiTE2016 KETEESEMEERELAR Taicang Nanfeng Auto Accessories Co.Ltd. www.nfpesc.com
HHTIE2016  BETHERSERGERAH Wenling Qingshi Auto-Motorcycle

Parts Co.,Ltd. www.zjgingshi.com
FHT£2016  THEAREFAEHEPOERAT Wouxi Langshion Auto Components

R & D Co,Ltd.
HiT#E2016 ERBFRFDEFIEERAR Wuxi Yingfeng Auto Parts

Manufacturing Co. Ltd.
HiE%2016 FEEETHWERLH Xinchang Huigong Machinery Co.,Ltd.
BHIT%2016  FiFEFEREAFRAT Xintao Huayu Holding Group Co.Ltd. www.xthyjt.com
HHTE2016  EREKHEVRBRAR Yuhuan Tianrui Machinery Co,,Ltd.
HMHiTE2016 I AGRREEENERLAT Zhejiang Dadongwu Auto Electric

Motor Co., Ltd. www.dadongwu.com
FHiTE£2016  EEWLCENWERAR Zhuji Huixin Machinery Co., Ltd. www.huixincasting.com
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Industrial-Grade 3D Printing

Materialize Sand Molds, Cores & Functional
Metal Parts Directly from CAD Files

ExOne

DIGITAL PART MATERIALIZATION

Consult with our Experts. Invest in an ExOne system
or simply have ExOne manufacture a part for you.

+49 (0) 821650 630 « ExOne.com
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