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Abstract-General Introduction

< <Aluminium» »

® Driven by policies concerning global energy

conservation, carbon reduction, lightweight
city cars and electric cars, the automobile
industry is required to improve the fuel
consumption of vehicles to reduce their
emissions of CO,, the primary greenhouse
gas. The improvement scheme is to use
aluminum materials to replace steel to lighten

the car body’s weight.

© The application of aluminum alloy die

castings on car body and suspension parts,
which demand high toughness, is now
possible. Aluminum alloy has been used in
place of iron and steel parts to reduce the
weight of transportation vehicles. For those
with a simple body structure, mass production
can be achieved through wrought aluminum
alloy. For assemblies with more complicated
body structure, die casting method suitable for
mass production needs to be adopted in order
to meet the needs for mass production and

short-time instant supply.

© The future aluminum alloy product/

technology development of Taiwan will
mainly focus on developing the following
three types of materials: 1. high-performance
aluminum casting materials; 2. high-strength
aluminum extrusion; and 3. high-quality
aluminum rolling materials. The aim is to
develop aluminum products of high-strength
and high corrosion resistance, as well as the
independency of high-quality green energy
aluminum foil for 3C products, to replace

imported products.

<<Magnesium & Zinc» >

® In Taiwan, when the magnesium alloy
forming industry began, it was mainly to
support the flourishing domestic 3C device
industry system, especially for the production
of PC and notebook housing. The
applications are primarily in the 3C industry
and highly dependent on the 3C market,
which forms a comprehensive 3C industry
downstream housing supply chain.  The
magnesium alloy industry is likely to
continue _its growth because of its
continuously  promising application in
bicycles. The magnesium alloy industry
has had limited growth in the automobile
market since the domestic automobile
industry lacks independence. = However,
magnesium alloys have a higher potential to
be applied to electric vehicles, which require
the lightweight feature more than traditional
vehicles do..

® Zinc alloys have better casting properties and
greater thermal capacity than aluminum
alloys. Zinc castings can be widely used in
the plumbing industry, such as in bathroom
accessories due to their excellent mechanical

properties and processing advantages.
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< <Aluminium» »

®© As the cost of aluminum ingot raw materials

and labor in China are lower, and some
products enjoy export tax rebate preference, it
has mass production and cost advantages in
medium and low grade primary processed
aluminum alloy products. Business
operators can make good use of the low-price
raw materials in China for secondary and third
processing and surface treatment, to create
product differentiation and high added value,
thereby new

establishing competitive

advantages. If China and Taiwan can
develop a cooperative and complementary
relationship instead of a _ competitive
relationship, a win-win situation can be

created.

© Recommended aluminum alloy products with

development potential for business operators
includes: (1) automobile "and motorcycle
(including ATV), bike parts and components
(including electric bike); (2) high-strength,
high-difficulty aluminum extrusion parts: for
high-grade  sports  equipment, medical
auxiliary equipment, aluminum alloy fastener,
large wire rod for cold forging, large
aluminum coil pipe for petrochemical, small
wind turbine blade, etc.; (3) 3C casing/parts
and components; (4) High-value aluminum

foil, etc.

®© Upstream and midstream suppliers should

() Upstream companies such as China Stee

© Companies may participate in green industry]

<<Magnesium & Zinc» »

develop high quality and comprehensive
casting technologies to improve the casting
quality, reduce production cost and securg
Taiwan's leading market position in regard to
magnesium d||

alloy-based applications an

products. Electric vehicles are more likelyj]
than traditional cars to use magnesium alloys|

their ~ greater t"
Therefore, efforts should be

studying the addition of trace

because  of lightweigh
requirement.
put into
elements to magnesium alloys in order to
develop magnesium alloys of increased"
cost-performance ratio, and to help electric
vehicle manufacturers develop lightweigh
magnesium alloy components, so as t(jl

increase their global competitiveness..

develol;:‘l

high-end products with new materials, new|

Corporation are suggested to
functions and new applications (3N) in fields
such as information electronics, transportationll
vehicles, aerospace and plumbing to once
again  create  competitiveness  through|
rid of the

competition from developing countries.

innovation, and get price

in accordance with the government’s five

major innovative industries initiative. I

response to the tremendous business
opportunity of energy storage, corporations
such as ITRI have been actively developing
zinc-air batteries, which are currently in the
testing phase and will slowly work their wayj
towards commercialization. Manufacturers||
may invest in the green energy storage]

industry by following this trend..
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Abstract of Aluminum Industry

< <Market> >

® In 2015, the global aluminum production was
57.89 million tons, with the annual growth
rate being 7.3%, while the primary aluminum
production in China was 31.67 million tons
(growth rate 11.8%), which accounted for
55% of the global production. In 2015, the
global aluminum market was troubled by
oversupply, and the annual average price of]
LME spot aluminum was USDI1,662, a
staggering decrease of 11% in comparison
with that in 2014.

®© As for emerging

snyelg juaLIn))

® Starting in mid-2016, Aluminum Company of]

5.27 million tons

m in 2015, with an a

rate of 6%, ranking second in

two consecutive years.

< <Manufacturers> »

America (Alcoa) will divide its upstrea

businesses (including aluminum oxide and

primary aluminum) and mid-/downstrea

businesses (including aluminum flat rolled

products, engineering products and solutions,|
transportation and construction solutions)|
into two independent listed companies; the
former will retain the traditional upstreami|

businesse me Alcoa, while the

latter value-added businesses||

ame Arconic.

illiton, the largest mining]
also established a new|
anage its previous||
inum, manganese,
1, while keeping its
ore, copper, coking coa\ﬂ

and petroleum.
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® Aluminum electrode foils are the key

materials of the electrolytic capacitor.
Taiwan's upstream etched aluminum foils
are still mainly imported from Japan.
The aluminum electrode foil technology is
with the

continuously improving

increasing demands and technology
upgrades in such fields as electronics,
wind power, solar power, communications

and mechanics.

© The trend of lightweight vehicles presents

a great opportunity for automotive
aluminum alloy growth. However, the
price of aluminum ‘alloys is higher than

that of steel materials, which is the main

® To overcome the increasing pressure of
oversupply, China has started a series of
supply the]

announcements of the Central Economic]

reforms. According to
Work Conference, the main task in 2016 is|
capacity reduction, and strict control isl
being applied to avoid excess capacity. If
China’s aluminum export continues to
decline, it will be possible to end the globalﬂ
aluminum oversupply and raise the price
for aluminum.

© Bahrain is the leader in the GCC region's
aluminum industry with its most advancedﬂ

The]

whole country is a free economic zone;

and diverse downstream industries.

év concern for automobile manufacturers| Bahrain is also one of the friendliest GCC|
é when considering the change of materials.| members in terms investment activities.
@ Major automobile companies have been| The recent amendment to the business||
investing in the R&D of recycling| corporation law allows investments without
methods to reduce material cost and| Bahrainese shareholders, and offers anl|
comply with governments” environmental| environment even more beneficial for
regulations. direct foreign investments. Moreover, as an|
© Aluminum alloys account for the highest| open country with a higher level of
portion in the metals used by the| marketization, Bahrain’s political situation|
acrospace industry.  Aluminum-lithium| 18 relatively stable, which lowers thg
alloys have replaced standard aerospace| Political risk of investment.
aluminum alloys in many components due
to the gradual improvements of cost and
performance. The current 3rd generation
aluminum-lithium alloy is used by major
companies such as Airbus due to its
significantly improved performance and
outstanding specific strength
(strength-weight ratio).
2-1v MREFRTE - BEIULRE
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© In order to develop ultra-high purity aluminum foil for aluminum electrolytic capacitors andll
avoid over-dependency on Japan as a supplier, Taiwanese companies should improve their
etched aluminum foil production technology through international collaboration andj
technology exchange. In addition, Taiwan should improve the product grade and added-value

of the overall industry chain.

® It is not yet common for Asian or Taiwanese automotive manufacturers to use aluminu
alloys. The environmental regulations in Asia are also less restrictive than those in Europea
or American countries. However, as the awareness of environmental conservation rises, it is|
anticipated that Asian automotive manufacturers will gradually increase their utilization of
aluminum alloys, thus increasing the demand for recycling. Therefore, manufacturers should]|

plan accordingly as early as possible.

n
c
gQ
()}
[¢]
©n
a
=
o
=)
7]

® Most Taiwanese aerospace aluminum alloy-related companies are small and medium-sized||
with limited capabilities to obtain special manufacturing process certification. In view of the

increasingly fierce international competition, Taiwan’s current aerospace industry leader
gly p > p ry

Aerospace Industrial Development Corporation has formed the aerospace industry A-Team 4.0
to include businesses in raw materials, equipment, manufacturing and logistics, in the hope of
optimizing supply chains, integrating labor divisions and forming a horizontal alliance.
Domestic aerospace aluminum alloy companies could improve special process technologies||

and obtain aerospace product certification by means of alliances.
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® Global coal production in 2015 to 962,000

® China's contribution to 2015 global coal

® China's magnesium suppliers have been able

Abstract of Magnesium Industry

< <Market>» >

tonnes, compared with 1.023 million tons in

2014 showed a decline in the phenomenon.

production 88%, up to 800,000 tonnes.

Russia, Israel, Kazakhstan and Brazil,

respectively.

to continue to lower the price of magnesium
in US dollars to ease the inventory and
selling pressure, as the market is
oversupplied and the renminbi is trending
downward. In December 2015 fell to 1,945
US dollars per tonne, a record low, the
international market is generally mnot
optimistic about the follow-up trend of]

magnesium prices.

® Can become a technology for China's most

< <Manufacturers>» »

© After the impact of industrial relocatio

began in 2004, 2011 ~ 2013, thanks to the
demand for tablet PCs and smart handhel
devices driven by a substantial growth, abou(:"
NT $ 7.6 billion. 3C industry accounted for
about 90%, vehicles and other industries||
account for about 10%. However, since 2014
to 2015 because of 3C shell pieces off
aluminum alloy is gradually converted to the
case of magnesium- alloy products in the use
of 3C to reduce the magnesium metal
industry has stagnated growth, coupled withﬂ
in 2015, 3C

expected an

poor economic prospects

products pull goods . as
magnesium ingot prices continue to fal
under the circumstances, making the outpu
value of magnesium metal for the first time

the phenomenon of recession.

representative aluminum-magnesium alloyj
molding plant, 2013 ~ 2015 benefited fromﬂ
the smart phone chassis demand, capital

spending continued to rise.
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< <Products and Technologies> »

® Researchers at the Advanced Materials
Engineering Institute at the University of]
Kookmin and several other South Korean
research centers have announced that their
researchers have developed a
magnesium-based orthopedic implant that
safely degrades and promotes bone

formation in the human body.

©® Kumamoto Non-Flammable Magnesium
Alloy, developed by Kawamura
Kawamura, professor of the Faculty of
Science and Engineering, Kumamoto
University, Japan, successfully overcomes

the flammability of magnesium alloys.

©® Magnesium Electron ' To enable aircraft
seat designers and manufacturers to start
using the latest lightweight magnesium
metal and meet the FAA (Federal Aviation
Administration) for magnesium alloy
combustion requirements, has begun to
Elektron 43 and Elektron 21 aircraft

entities Combustion experiment.

ETBR

<<Industry Foresight>» >

® Magnesium  industry in  the world
experienced a major adjustment at the end
of the 20th century, the focus of
magnesium production from Europe, the
United States transferred to  Asianl|
countries. The current global production of
magnesium showed a trend of reduction in|

Western countries.

® China's magnesium processing technology|

development is relatively backward, but i
recent years under the magnesium an
magnesium  alloy  production  an
processing enterprises have more than 80,
Magnesium production in China in recent]|
years towards large-scale development,
industrial concentration continues to
increase, eliminate backward productionﬂ

capacity, improve energy efficiency.

(© Automotive market prospects and
medical materials and aerospace field
development, making the magnesium
alloy in the continued expansion of]

applications.

© The face of the Chinese mainland metal industry, physical transformation, production|

technology to enhance the trend, China's industry must continue to upgrade the technical level,

in order to maintain competitiveness.

© Faced with the competition and imitation of the same industry in China, and the high cost of]
personnel, China's manufacturers is bound to re-adjust the division of labor strategy. When the
Chinese mainland from the production base into a consumer market, Taiwan will have more

opportunities to high-tech, high value-added products into the Chinese mainland market.
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® According to the

© China ranks first among zinc consumption

® The

© Through = the

Abstract of Zinc

< <Market> »

statistics
International Lead and Zinc Study Group
(ILZSG), the production of zinc concentrate
was 12.832 million tons in 2015, having
dropped by 3.4% in comparison with the
figure in 2014.

countries; its highly intensified consumption|® Pure zinc ingots are completely imported as|

reached 6.28 million tons in 2015, which
accounted for 46.1% of global consumption.
The growth has slowed down, with an
increase of merely 0.5% in comparison with
the figure in 2014.

< <Products and Technologies > >

of hot-dip galvanizing

future
technology research directions arc: new
multi=dip galvanized alloy development,
smoke-free technology

new plating

development, less // no chromium

pagsivation = technology  development,
hot-dip galvanizing/new theory and new

technology exploration Wait , etc/

rare earth modification
technology and alloy smelting technology,
will effectively broaden the fzine alloy
die-casting raw material selection and

reduce the cost of production, in line with

from the|® Taiwan's zinc consumption has reached

environmental policy requirements, etc.

Industry

< <Manufacturers» »

stable The net
requirement for raw zinc materials from 2011

state in recent years.

to 2015 on average was 225 thousand tons,|
and the import dependency has always been||
100%,
materials are imported..

meaning all domestic raw zing

The
main application is for galvanized steel,

there are no domestic zinc refineries.

followed by the composition of brass and||
other alloys#

<<Industry Foresight>» >

() Zincsair batteries are, the ideal electric
vehicle battery system because of their
features, including high energy density,
sate and4 reliable aqueous electrolyte

affordable and

reacétive substances, no pollution, etc..

solutions, accessible

© Metal air batteries can supply up to 10

times the power without potentia
environmental ~ pollution  risks, i
comparison  with  nickel- cadmiu

batteries. When compared to lithium io
batteries, whose limited reserve leads to
increased price, metal air batteries are safe

and less expensive.

013918118

© Strengthen risk management and avoid the impact of price fluctuation.

© Adopt the hedging foreign exchange operation strategy and reduce the impact of exchange rate

fluctuation.

®© Improve the basic and advanced research on zinc through the cooperation of industry,
government and academia, and research and conduct the material flow management to

enhance the R&D and applications of zinc.
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