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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 alloys for 3C products, to replace

imported products.

<<Copper & Titanium>» »

® With the increasing popularization of global
environmental  protection and  health
concepts, the future application and
development of copper alloy will mainly
concentrate in lead-free eco copper alloy,
high-strength wear-resistant copper alloy,
high-purity copper and copper composite
materials. The developmental direction
includes the R&D of copper alloy with high
strength, high conductivity, wear resistance,
corrosion _resistance, .low cost and high
performance. Low-cost and energy-saving
green copper alloy underflow continuous
casting technology and CuCrZr non-vacuum
melting technology are the important
developmental direction for copper alloy
melting technology.

© The application and development of titanium
alloy include energy and water resources
equipment parts and components, plate heat
exchanger, livelihood and sport/leisure
equipment, aerospace parts and components,
biomedical equipment, automobile and
motorcycle parts and components, electronic
product casing, external structural parts of
buildings, etc. Also, (precision) casting
development and production of low volume
and high wvariety titanium alloy castings
are carried out by incorporating the Rapid
Prototype technology and CAE stimulation

analysis and (precision) casting technology.

EREE 1-I11

0000 2000000 00

ooooooooda™

oobOoooooooooooboooobooo oo

s

http://www.itis.org.tw



201

sonrunyrodd sseuisng 0jul ) SIAINOBJNUBIA O1ISIWO(]

5 IR HIBFE

< <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  establishing new  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-performance

precoated aluminum sheet, etc.

<<Copper & Titanium>» >

Copper

®Upstream operators can engage in the]
construction of VIM vacuum furnace and)
vacuum continuous casting equipment,
research and development of energy-saving
products with carbon

copper reductio:"

benefits, and the development of gree
emerging copper industry (such as high-purity|
oxygen-free copper, high-conductivity copper,
lead-free brass, etc.).

(® Midstream processing operators can make use
of the low cost of copper ingot raw materials
and labor in China, with mass production andﬂ
cost advantages on medium- and low-grade
primary processed copper alloy products.

Taiwan can make good use of the low-price

raw materials in China for secondary and thir
(deep) processing and surface treatment, to
create new competitive advantages throug
product differentiation and high added value.
© Downstream operators can engage in copper

recycling business.

Titanium

© Upstream operators such as ChinaSteel and)|
GMTC can further research and develop new|
functional titanium alloy materials with highj|
cost performance through construction of
titanium alloy melting equipment.

® Midstream and downstream manufacturers
can engage in the primary and secondary

processing technology.
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Abstract of Copper Industry

<<Market> >

® In 2014, global refined copper output was
about 22.56 million tons, increasing by 7%
when compared to the output in 2013. Market
growth is mainly because electrolytic copper
refineries in China and Japan go into
operation in successively.

® In 2014, global refined copper consumption
was approximately 23.03 million tons, slightly
increasing by 7.8% when compared to the
previous year. The increases in orders of
infrastructure, information communication
products and automobile industry as well as
export value drive the growth of global
refined copper consumption.

< <Products and Technologies> >

(® Wire and cable have been developing towards
intelligent automation. The flexible cable
products, in combination with the Cloud and
big data analysis, can detect cable conditions
under high frequency operation for users to
make judgment. In addition, in response to the
development trend of electronic products, the

< <Manufacturers>» >

® In 2014, the semi-finished copper product
output was 675 thousand tons, increasing byj
4% than the previous year; among them,
copper (including copper alloy) bar output]
was 103 thousand tons, and the output of other
copper products was 168 thousand tons.
Among them, copper sheet output has been||
declining in recent years, mainly because of
lower competitiveness of brass materials tha
the copper sheet manufacturers in China anzu
industrial offshore migration.

® China is the leading consuming country of
copper metal-in-the world. With strong
demand for electronic products, out of the
copper products traded across the straits,
copper foil is the most important one, with
export volume of 55 thousand tons in 2014,
and the growth of copper pipe/bar and wire is
the highest, indicating large domestic

demand .

<<Industry Foresight> >

©Manufacturing industry policies such as “One
Belt and One Road” and “Made in Chinal|
2025 are promulgated in China, to enhance
international production capacity cooperation,
develop electric circuit, robot industry and]
production process intelligence, and combing]

o internet technology to drive the overalll
é electrical conductivity of copper wire and| industrial chain, which will favor an
E foil shall be improved by changing sectional| optimize nonferrous metal industry.
a2l form or elongation. ® In response to the trends of Cloud, 4G
® USA, EU and other countries have proposed communication and Internet of Things in the
laws and regulations on lead content in water future, the transmission efficiency of
(including drinking water). In addition to the electronic products shall be improved
change of alloy composition, lead-free continuously. High-level copper foil and
welding process can be introduced into the flexible products appeared successively,
working process to maintain the lead content which is expected to drive copper metal
within a certain range and avoid harm to demand.
people’s health.
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© Improve hedging awareness to reduce the loss due to price fluctuation of raw materials.

® Assist and guide practitioners to grasp the trends of the semi-finished copper product technology|
and demand in emerging markets, and lay a foundation for market expansion and speed up

overseas layout.
® Through supply chain integration and other methods, establish the information sharing platform

to enhance competitiveness in the international market.
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Abstract of Aluminum Industry

< <Market>» » < <Manufacturers> »

v In 2014, the global primary aluminum v" Alcoa (USA) is carrying out an active
output was about 53.12 million tons, with transformation from a traditional aluminum
annual growth of 3.8%. The primary company to a manufacturer of high added
aluminum output of China was 27.52 value materials for automobile, aviation and
million tons (with a growth of 8%), other industries. It has shut down its
accounting for about 53% of the global smelters with higher energy costs in Brazil
output. In 2014, the global aluminum and Australia, and established the
market finally ended the oversupply joint-venture aluminum plant Ma'aden with
condition of the last decade, mainly due to a Saudi Arabian mining company in the
production reduction by major Middle East. It boasts the third largest

g manufacturers and the successive shutdown | aluminum output in the region, and strives
a of high-cost smelters. Although production to integrate upstream bauxite mining and
; capacity is reduced in Eastern China, the downstream rolling mill.

& electric power subsidies from local v Rio Tinto has sold or laid aside many

government in western regions caused new
production capacity to turn to the northwest
region, so overall supply is still increasing.

aluminum assets with poor performance,
and placed its operating strategy on
reducing its business scope, cutting capital
v" In emerging markets, primary aluminum spending, and focusing on the largest and
output of countries of the Gulf Cooperation | most profitable mining section.
Council (GCC) has soared in recent years,
with a total output of 4.83 million tons in
2014, and annual growth of 24%, becoming
the only region besides China, with
increased growth against the global trend in
2014, and putting it at the world's second
largest.
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v Although the smart phone market tends to |V It is estimated that the pressure of supply

be saturated, the application of aluminum and demand will both intensify throughout
alloy casing is increasing, especially in 2015; the devaluation of the RMB and
regard to aluminum alloy with higher appreciation of the USD will further
strength. Metal casing will reduce the complicate the international aluminum
internal antenna performance in receiving price. Domestic manufacturers need to pay
and sending wireless signals, so the most close attention to the time the US Federal
popular solution now is combining metal Reserve System raises the interest rate, in
and plastic. addition to the output revision condition in
v" Recently, the search for a lightweight car China, which will have a huge impact on

body has gradually turned to "composite the future aluminum price.

material", with the allocation of different v’ In the medium and long run, the USA, the

o
S materials based on different needs. largest economic entity in the world, is
= . . e )
& However, car bodies made of composite exhibiting steady economic recovery; the
@ materials face the technical issue of house price and consumer confidence
combining different types of materials. index continue to grow, and the
Developing a reliable welding technology automobile sales volume continues to
and countermeasures for galvanic increase. All of these factors bring hope in
corrosion are required. regard to the future growth of aluminum
v' Currently, 3D printing is a project under consumption, In China, issues such as
accelerated development for the aviation lowering automobile weight,
manufacturing industry; this process not modernization construction in rural areas
only makes parts with lighter weight, but and "One Belt and One Road"
also takes less time to make aircraft parts investment-driven infrastructure
that originally required several years to construction will expand aluminum
make. applications. So in the long run, the

prospect of the aluminum consumption
market still reveals a ray of hope.

v" Taiwan’s export structure substantially relies on the China market. Facing the poor domestic
demand market in China, the exports of Taiwan’s aluminum industry continue to decline.
Due to the long distance and expensive transportation cost, our exports to the Middle East
are very few, considering the cost. However, its aluminum downstream industry is still in
the startup phase, and the demand is strong, making it the next possible target for
Taiwanese manufacturers’ business deployment.

v" Aluminum alloy with higher strength for smart phone casing tests the manufacturers’
ability to handle phone heat dissipation and surface treatment issues, and requires increased
efforts in research. Automobile steel/aluminum combination is still a new project under
development in the world; the USA and Japan have both invested a lot of funds in research,
but there are still a lot of combination characteristics under exploration and study, requiring
development by manufacturers. The aerospace industry faces drastic pressure from
international competition. Taiwan must develop better aircraft aluminum sheets and list 3D
printed aluminum casting technology for aviation as the focus in early planning.
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® Global titanium sponge production capacity

® Due to the decreased trade volume of new

KEBR

Abstract of Titanium Industry

Global Market Overview

was about 279 thousand tons in 2014, and it
is estimated that the production capacity of]
China, Japan and Russia will increase by 85
thousand tons per year before 2015, that of]
South Africa will increase by 15 thousand
tons per year, and that of India will increase

by 10 thousand tons per year.

products for aircraft globally, constantly high

utilization rate of titanium waste and
decreasing demand of seawater desalination,
the price of titanium sponge reached its
lowest level in 2014, but the price decline is

slowing down.

© The overall output value of the titaniumf|

Taiwan’s Market Overview

© The total output of China Steel Precisio

Materials reached about 2,300 tons in 2014,
Driven by strong market demand, China Stee
Precision Materials will expand production 1:"
China to double the output of titanium billet,
in order to satisfy cross-strait demands i
medical, angﬂ

petrochemical equipment,

iphone 6 areas.

metal industry in Taiwan began declining
gradually ball hea:"
manufacturers moved offshore in 2005. I

recent years, with the global economic]

after  domestic

recovery, domestic. upstream materialsl

practitioners  putting « titanium  metal’s|
upstream materials into production and some]
ball

factories back to Taiwan, the output value off

head manufacturers moving their

the titanium metal recovered||

gradually, reaching NTD 6.48 billion in 2014

industry
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® Alcoa owns the largest hot isostatic pressure
system for aviation in the world. To enhance its
status in the aviation industry, Alcoa invested
USD 22 million in hot isostatic pressure
technology at its Whitehall factory in
Michigan. It is predicted that the first batch of]
acceptable products will be made in 2016,
generating revenue of USD 2.2 billion. This
investment by Alcoa can greatly improve the
production capacity of high-quality titanium,
nickel and 3D printed parts and components to
satisfy the increasing global demand for
aerospace engines. With Alcoa entering the
lamination manufacturing field, the demands
for sources of titanium ore and titanium
materials will continue to increase gradually in
the future.

© Zhuofeng Titanium Industry Co., Ltd. in
China’s Shanxi has been focusing on the
production of high-quality titanium sponge,
and is committed to the development of]
titanium metal powder for lamination
manufacturing over the past two years. It has
successfully produced titanium alloy globular
powder with particle diameters of 50-100
microns to satisfy lamination manufacturing
applications. It is predicted that the annual
production capacity will reach 3 million tons in
the future. This progress will completely
change the situation of import dependence of]
spherical titanium sponge powder, satisfying
the demand for high-end titanium alloy
manufacturing in China, and further promoting
the application and development of titanium

lamination manufacturing technology in China.

©® According to the latest evaluation by the
US metal website, the price of Ti-6Al-4V|
ingot has stabilized at USD 8-8.75/pound,

Long-term demand of 40 million pounds by

the aerospace industry will become the
greatest driving force of titanium demand||

growth. However, as the titanium for

aerospace application is generally withi

the plan, the demand growth of the titaniu

for seawater desalination, petroleum an

gas and general industry is still required by
the market at present. Therefore, it is
estimated that, with the influence of market"
demand from multiple applications, the
demand for titanium in the Western||
countries will reach its peak in 2018 in the
next 3-5 years, which ranges between 260

million pounds and 265 million pounds.

© At present, the existing Ti64’s Young’s
modulus<is high, and its flexibility an
formability are poor, which limits its
application.  However,  highly-elastic
titanium alloy TNCZ is very flexible, and||
can be processed into various shapes,

overcoming the difficulties that traditiona
titanium alloy cannot overcome. It 1sl‘|
mainly applied in catheters, locating pins,
support and other representative medicalll
devices. Recently, Daido Steel Co., Ltd,
adopted unique advanced smelting
technology, and produces segregation-free
large-size titanium ingot, significantly|

improving overall output. Since October

2014, the mass production of wire wit

diameters of 5.5-7.0mm commenced. It is
predicted that the sales volume will reac

JPY 1 billion by 2017.
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® Facing price competition by the titanium metal industry in China, the practitioners in Taiwanll

®

can establish good supply relationships with upstream material manufacturers, such as CSC
and GMTC, and cooperate based on the solid manufacturing strength of the practitioners 13"
Taiwan, to provide integrated services different from those of Chinese manufacturers, an

further establish a complete titanium industry chain.

Regarding the applications of lamination manufacturing technology in titanium alloy atf|
present, the practitioners in Taiwan should grasp this technology and minimally invasive
surgery trends to develop customized biomedical catheters, equipment and other products,)
establishing product competitiveness in the biomedical field. On the other hand, various units]|
from industry, government, university and research organizations are recommended to make
more efforts and to carry out technical cooperation with advanced countries proactively, and||
produce synergies from the integrated platform mechanisms from all fields to improve thel

added value and competitive advantages of the titanium metal products of Taiwan.
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