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v" According to the

)

Key Abstract of the Executive Summary

<< Aluminum & Copper » >

statistics of the
(IAI),

aluminum output reached 49.71

International Aluminum Institute
global
million tons in 2013, for a growth of 4.0%
compared to 2012. Among which, the
aluminum output in China was nearly 24.33
million tons, accounting for 48.9% of the
global total output. The consumption of
virgin aluminum in China was 26.4 million
tons, for a growth of 2.7%, and the total
surplus was about 0.4 million tons for the
whole year. In addition, the global daily
aluminum output was 136,200 tons in 2003,

for a growth of 5.7% on a year-on-year basis.

v The ICSG expressed that the global copper

output was 18 million tons in 2013, for a
growth of 8% (1.3 million tons), which was
chiefly driven by the restoration of capacity
and the commissioning of new mines, among
which the copper concentrate output rose by
9% (1.2million tons) and SX-EW copper
output rose by 3.5% (0.13million tons).
Among the major manufacturing countries,
the total output of Chile (annual growth of
6%), Peru (6%), the U.S. (5%), Indonesia
(28%), Mongolia (61%), Congo (50%) and
Zambia (7%) together rose by 1 million tons.
Global copper capacity utilization climbed to

85% in 2013 from 82% in the previous year.

v The

<< Nickel & Zinc »»

Nickel
(INSG) expressed that global virgin nickel

International Study Group
output rose by 5.7%, to 1.849 million tons in
2013 due to the influence of the increased
output in Asia; and global nickel
consumption also increased by 5.6%, to

1.7552 million tons.

Global zinc concentrate output reached
13.235 million tons in 2013, for a growth of
4.6% compared to 2012. China is the
major contributor to the global zinc mine
increment. Except for China, the countries
with increased zinc concentrate output and
those with decreased output basically offset
each other in output quantity. In recent
years, zinc concentrate output has basically
been flat' or slightly declined in other
countries because most new mines abroad
are small scale, and some of the large mines
have begun to experience lower grade ore

due to continuous mining.
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v" The fluctuation range of aluminum in the

London Metal Exchange (LME) was roughly
between USD 1,600 to 2,000 per ton during
a period of three months in the second half
of 2013, and the annual average price was
USD 1,800 per ton, a decrease of 10.6%
compared to 2012. The average aluminum
price in China was RMB 14,500 to 15,000

per ton.

v" The average copper price was about USD
7,500 per ton in the LME and RMB 57,500
to 58,000 per ton in China in 2013.

v" The fluctuation range of nickel in the LME
was roughly between USD 13,000 to 19,000
per ton for a period of three months in 2013,
and the annual average price was USD
15,000 per ton. The average nickel price in
China was RMB 110,000 to 115,000 per ton.

v" The fluctuation range of zinc in the LME
was roughly between USD 1,800 to 2,210
per ton for a period of three months in 2013,
and the annual average price was USD 1,950
per ton. The fluctuation range of zinc in
China was roughly RMB 16,000 to 14,400
per ton for a period of three months in 2013,
and the annual average price was RMB
15,000 to 15,500 per ton.

v 1t is predicted that the fluctuation range of

aluminum in the LME will be roughly
between USD 1,800 to 2,200 per ton during
a period of three months in the second half
of 2014, and the annual average price will be
USD 1,900 per ton, for a decrease of 7.4%
compared to 2013. The average aluminum
price in China will be RMB 14,500 to
15,000 per ton.

v 1t is predicted that the average copper price
will be about around USD 7,700 per ton in
the LME and RMB 58,500 to 59,000 in
China in 2014.

v It is_predicted that the fluctuation range of
nickel in the LME will be roughly between
USD 15,000 to 22,000 per ton for a period of
three months in 2014, and the annual
average price will be USD 17,000 per ton.
The average nickel price in China will be
around RMB 120,000 to 125,000 per ton.

v 1t is predicted that the fluctuation range of
zinc in the LME will be roughly USD 1,900
to 2,250 per ton for a period of three months
in 2014, and the annual average price will be
USD 2,050 per ton. The fluctuation range of
zinc in China will be RMB 17,000 to 15,500
ton for a period of three months in 2014, and
the annual average price will be RMB
15,500 to 16,500 per ton.
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Abstract of Magnesium Industry

<<Global Market Overview> >

v" The global output of Mg reached 899
thousand tons in 2013, comparable to that
(900 thousand tons) in 2012.

v" China contributed 89% (800 thousand tons) of
the global output of Mg in 2013, followed by
the USA, Russia, Israel, Kazakhstan and
Brazil, while Canada had stopped producing
Mg.

v" Due to the oversupply of Mg and depreciation

of the RMB, Mg suppliers in China

continuously reduced the price of Mg in USD
in order to relieve the pressure on stock and
distribution. The price dropped to its lowest
point in the recent four years, USD
2,700-2,750 per ton in March, 2014, and its
price trend was widely viewed as
non-promising in the international market.

SNBIS JUALINY)

< <Products and Technologies> >

v" Yinguang Magnesium Industry Group Co.,
Ltd., Shanxi, China, released the world’s
lightest Mg wrought hub in mass production
in Beijing in 2013, and engaged in building a
production line that can produce 2 million Mg
alloy car hubs, while Faurecia, the world’s
sixth largest auto parts supplier also started a
three-year research project in 2013 in order to
build new-generation Mg alloy integral seat
frames.

v Japan’s Kurimoto, Ltd. has successfully
developed a heat-resistant and fire-retardant
Mg alloy free of rare elements, while
Chongging Academy of Science and
Technology has also developed a
high-performance/high-temperature creep-
and heat-resistant Mg alloy.

s10adsoig

v" Tokyo Institute of Technology has joined
Fujikura Ltd. in developing a new-style
battery using Mg as the electrodes. Pellion
Technologies, founded by a team from MIT,
has identified new high energy-dense Mg
anode materials and compatible electrolytic
materials through large quantity of material
design calculations, accelerated material
synthesis and electrolyte optimization.

< <Taiwan’s Market Overview » »

v" Following the impact of industrial external
migration from 2004, Taiwan’s output of Mg
industry maintained a stable status from 2006
to 2011, with an output value of about 6.5
billion NTD per year. Benefitting from the
increased demand of tablets and smart phones
from 2012 to 2013, Taiwanese Mg output
value witnessed a substantial increase,
reaching about 7.6 billion NTD, of which 3C
products accounted for about 90% and auto
and other industries accounted for about 10%.

v Catcher Technology, a representative Mg alloy|
forming plant in Taiwan, benefited from the
increased demand of smart phone shells and
the continuous increase in capital expenditure
from 2013 to 2014, winning 15% of iPhone 6
shell orders in 2014.

<<Industry Foresight> >

v" Through major adjustments in the global Mg
industry in the late 20th century, the center of
Mg production has shifted from Europe and
the USA to Asia. At present, the production of
raw Mg tends to decline in the West.

v’ In earlier years, the processing technology of
Mg in China fell behind relatively. However,
with efforts in recent years, there are more
than 80 manufacturers engaged in Mg and Mg
alloy processing and production. The
production of raw Mg in China has been
increasing with continuously promoted
industrial concentration, while eliminating
out-of-date capacity and improving energy
efficiency.

v" With the promising auto market and
developing medical and chemical industry and
aerospace industry, the global Mg alloy
market is expected to reach 6 million tons in
2015 with a Compound Annual Growth rate
(CAGR) of 20%-25% (including applications
in transportation tools, 3C, medical and
chemical industry and aerospace industry).
With Mg R&D and advanced technology
driven by the increased demand for products
from various markets in recent years, the
application of single material raw Mg has
been evolving toward the whole industrial
chain of Mg alloy and Mg processed materials
development, new processing and forming
technology and related equipment, as well as
product development and application.
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v" Facing the characteristic transition of metal industries in China and the trend of higher
production technologies, Taiwanese enterprises have to constantly improve their technology in
order to remain competitive.

v" Facing the competition and imitation from China and sharply increased personnel cost,
Taiwanese enterprises have to adjust the strategy of labor division across the Strait. As China

shifts from a manufacturing base to a consumer market, Taiwan will obtain a better chance to

wn
=
=
oo
—
(@]
(0)]
—.
(@)
5]
o
4]
(6}
a
72}
=
o
=
w2

enter its market with products of high technology and added value.
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Abstract of Aluminum Industry

<<Market> >

v" China primary aluminum capacity resch to
31.2 million tons per year in 2013, production
output was 24.34 million tons (20% growth),
accounting for about 49% of the world,
ranking first in the world. China primary
aluminum consumption was about 24.8
million tons (20% growth) in 2013,
consumption growth can not keep up the
growth rate of smelting capacity, excess
capacity pressures will long continue.

v Forecast global aluminum demand will keep
growing in future, and will be more than 120
million tons in 2025. Aluminum consumption
growth will be primarily driven by low to
middle income countries, especially Brazil,
Russia, India and China. With the increase in
population-and-urbanization process moves
forward, China will become an important role

in promoting the growth in demand.

< <Products and Technologies> >

v" Application of AM technology in automotive
industry can improve component function on
lightweight, lead time and material usage.
Comparing with component made from
aluminium alloy A360, item manufactured by
EOSINT M270 which used AlSi10Mg
developed by EOS is not worse than
traditional process in terms of mechanical
property and density.

v" China's aluminum alloy plate and strip of
easy-open can body and can lid has entered
the international mainstream aluminum can
business; plates/ profiles in world-class
high-speed rail project has been successfully
applied; 15,000 tons double-action hydraulic
aluminum extrusion press has forward into
production, as large section aluminum
extrusion extends the scope of application;
aviation aluminum alloy pre-stretching thick
plate production line has begun to full
production, and has delivered to foreign
aircraft manufacturers.

v" Top five firms in China of increased primary

v" The automotive industry trend of decreased

v" Judging the short and medium term future,

v" With China's urbanization process is

< <Manufacturers> >

aluminium capacity are Shaanxi Yulin New
Materials (600,000MT) ~ Tianshan Aluminum
(550,000MT) ~ Xinjiang Jiarun(450,000MT) ~
Chongqing Qineng Aluminum(300,000MT)
and Xinjiang Qiya(300,000MT). The firms are
located on China western area for the reason
of abundant resource and lower power cost.

CO2 emision keeps increasing demand of
aluminium alloy car door. Firms in America
such as Alcoa ~ Novelis and Aleris take great
share(total volume is 550,000 MT) of total
production in the world. The other firms such
as Hydro(Norway) and Constellium(France)
are ranked as second capacity in the world.

<<Industry Foresight> >

China's aluminium industry enterprise number
will be further reduced to 20~30, industry
concentration and firm size, will further
improve in the future development and
expansion, appeared description effect of
adjustment of industrial structure,
participating in the international competition
ability of mature.

accelerating and the state has increased
investment in infrastructure, the construction
industry is still optimistic about the future
trend. 2013 China's auto production is 22.1
million, an increase of 14.7%, maintaining the
first place of the world. Powerful automotive
market and lightweight vehicles will provide
with a huge market space for aluminum
semi-product, in 2013 output is expected to
maintain a 12% growth rate.
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v" Additive manufacturing technology is one of important technical loadmap for
lightweight of automotive component basing on trend transport lightweight and
advanced manufacturing technology.

v" Domestic Development of alloy design on pure alluminium can improve competitiveness of

domestic IGBT and allumium industry upgrated.
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Abstract of Titanium Industry

Global Market Overview Taiwan’s Market Overview

® The global production capacity of sponge © The total output of China Steel Precision

titanium reached about 222 thousand tons in Materials in 2013 reached about 1,500 tons.
2013; the capacity is expected to increase by With the increasing market demand, China
85 thousand tons per year in China, Japan Steel Precision Materials will meet demands
and Russia, by 15 thousand tons per year in from petrochemical equipment, medical
a South Africa and by 10 thousand tons per devices and iPhone 6 across the Strait, with
g year in India by 2015. doubled output of titanium blanks in China.
S8l © Since the reduced trading volume of new © Since Taiwanese ball end manufacturers
n products in the global aircraft market, the gradually migrated abroad after 2005, the
8 lingering high recycling rate of titanium total output value of the titanium industry in
7 waste, and the shrinking demand for Taiwan began to decline year by year. With

desalination of sea water, the price of sponge | global economic recovery, Taiwanese
titanium reached its lowest point of the recent| upstream enterprises’ investment in the

5 years in 2013, averaging USD 11,750 per production of titanium upstream materials

ton in the whole year, but the price decline and the return of partial Taiwanese ball end

tends to slow down. manufacturers, the output value in titanium
industry is gradually increasing, reaching

NTD 5.99 billion in 2013.

Products and Technologies Industrial Foresight
® With a breakthrough in technology in the © Case Western Reserve University in Ohio,

beginning of 2013, Sciaky in USA made use USA, made use of a special fund of USD 675
of an electron beam instead of a laser to thousand from the US Department of Energy
conduct 3D titanium printing. Compared to to study the electrowinning of light metal
other international competitors that can only with modern electronic and thermochemical
print 5 pounds of titanium per hour, Sciaky progress. This research team planned to apply|
makes use of a 42 kilowatt-power electron electrowinning to extract titanium directly
beam gun to realize super rapid printing, from melted titanium salt, and built a special
achieving 15-40 pounds of titanium per hour. [ electrochemical reactor to produce titanium,

3 ® With long-t tion in ki which would reduce the cost by 60% and also

] g-term cooperation in key et .

3 technologies of titanium alloy, pure titanium decr?ase the US’s reliance on imported

8, coils, titanium and titanium alloy casting, titanium material.

s companies such as Pangang Group Steel ® Japanese Nippon Steel & Sumitomo Metal
Vanadium & Titanium Co., Ltd. and Pangang | Corporation’s Naoetsu plant has invested
Group Jiangyou Changcheng Special Steel about 2 billion Yen to introduce an EB
Co., Ltd. in China have obtained significant furnace in order to eliminate limits on
results in many areas, such as smelting, specifications and shapes in titanium waste
casting, rolling and heat treatment at various smelting, through new equipment, ensuring
alloy grades (TC4, TA15, TC18) and the ingredient uniformity in titanium ingots,
successfully produced castings, such as helping with the subsequent recycling rate of
titanium alloy air valves, valves, tripods and titanium and promoting the competitiveness
Pangang tread shoes that have entered the of titanium products.
Russian market for the first time.
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® Facing the price competition of titanium manufacturers in China, Taiwanese enterprises can
build good supply relationships with upstream manufacturers, such as China Steel Corporation
and Glory Material Technology Corp., cooperate through pooling solid manufacturing
capabilities, supply integrated services that differ from those of China’s manufacturers and
further establish a comprehensive titanium industrial chain.

® With the application of laminating technology in titanium alloy materials, Taiwanese
enterprises should grasp this technology and the trends of minimally invasive surgery, develop
customized products such as biochemical catheter and suchlike devices, and enhance the
product competitiveness in the biochemical field; on the other hand, it is suggested that
industry-government-academia organizations should pay more attention to this area and
actively promote technological cooperation with advanced countries, and make use of the
manufacturing synergy from integrated platform mechanisms to improve the added value and
competitive advantages of titanium products in Taiwan.
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