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Overview of the basic situation in China

Chinese primary magnesium products capacity ranks first in the world
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Accounted for more than 80% of global magnesium
production
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Comparison of global primary magnesium products capacity (ten thousand
tons) in 2015
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Overview of the basic situation in China

Chinese primary aluminum products capacity ranks first place in the world
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Accounted for more than 80% of global
aluminum production
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Overview of the basic situation in China

At present, there are only 4 countries have complete Ti industry chins from

mineral to the end products, those countries are United States, Japan, Russia
and China.
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In 2015, the net export values for titanium mill
4000 products is 6301t.
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Exports and imports of China titanium products in 2015
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Development of Magnesium Industry
In China
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Development of Magnesium industry in China

For a long time, the energy consumption and environmental pollution in the
magnesium smelting process have been the biggest issues in the development
of the magnesium industry in China.
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Development of Magnesium industry in China

The new smelting technology in magnesium FBSEIRIGREA

v Two new smelting technology has been widely used in magnesium smelting:

v The reducing furnace of vertical tank and bottom slag technology has been
widely used in magnesium smelting. Mz EFEREEFIFEMAF £~

v The regenerative combustion technology, with other waste heat recycle

technology have also been used in the magnesium smelting. E#AGER R
B At A EEIa

Standard coal consumption /1 tons of magnesium
less than 4.5 tons. Fr#ESETE 8/ LI EE <450
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Development of Magnesium industry in China

Semi-continuous electromagnetic casting technology ¥iEZEEBLFHERE A

With the semi-continuous electromagnetic casting technology ,the large size of
round billet and slab with fine grain size have been developed, with the sizes of
100-800mm in diameter and 300 x 800mm square mm.
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Development of Magnesium industry in China

Low cost sheet and forming technology {RRAAtR# R AR

Based on the high quality magnesium alloy ingot, the 1500mm width and
1.8mm thick magnesium alloy sheet has been successfully developed by using
the optimized sheet cold rolling and annealing process, as well as the key
technologies of the roll edge crack control technology
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Development of magnesium industry in China

Low cost extrusion and forming technology {ERAETERRAEAR

Developed the world largest hollow and thin wall special magnesium alloy
profiles have been developed...
(width 424mm, high 60mm, wall thickness 2-5mm, length up to 10000mm).
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Development of magnesium industry in China

Development of Mg die casting enterprises in China $EEEEWERE

Magnesium die casting industry in China has been developed
rapidly, especially at the end of 2013, Wan Feng Auto Group
acquired the world largest magnesium die casting industry

At this point, China's magnesium alloy automobile die casting
production has been ranked first in the world, accounting for more than
60% of the North American market
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Development of magnesium industry in China

Application MATER

China has always pay attention to the magnesium alloys application in the automobile
industry. the instrument panel, front and rear subframe, wheels, steering bracket and other
parts have been developed in the platform of a independent research and developed

hydrogen fuel car. The total amount of magnesium alloy used in one car is more than 100
kilograms.
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Development of magnesium industry in China

International cooperation ER&1E

Magnesium Front End Research and Development (MFERD)
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China, the United States
and Canada
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Project Steering Committee (PSC)
China: MoST, USA: DepartmentofEnergy, Canada: Natural Resources

O

Three countries jointly
constructed a brand new
model of cooperation
from the government,
Association, to the
research task groups.
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*

Advisory Committee
2 in each country

*

Project Technical Committee {PTC)
Rotating president: China. USA. Canada

.

Technical team

1.
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Crashworthiness
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Fatigue
Corrosion
Extrusion

Sheet rolling
Casting

Connect

Integrated calculation

1t

Managementteam

China: Nonferrous Metals
Exchange Center

USA:
Automobile Association

Canada:

The Canadian National
Materials Laboratory




Development of magnesium industry in China

International cooperation EBR&E1E

Design from MFERD to demo structure
MR B RIES BT

With the demon structure instead of the real
front end, the number of the similar parts, and
the joining nodes can be reduced, thus
effectively focus on the research and
development of the technical problems.
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Gate New Design Concept
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Current Mg alloys have limitation in crashworthiness for
critical body applications. (S EHERIAIFIIESIE, FREIT
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Development of magnesium industry in China

International cooperation EFE1E

Design from magnesium to multi-material demo structure
NE—ESE M ERZIHENR SN
Each material has its own advantages and disadvantages, so an ideal

car front end should be a multi-material structure S—HSEHRS , Eit
RS ERIRMN S E— 1 SHHESE

;ZSI:ZS"C*’SP“WG'G Shock Tower Casting (Mg) Casting (Mg)
Die Casting AMG0B AME0B

Friction-stirweld (aluminum)
Adaptable inserts (steel) Sheet [A|:I Sheet {Steel}

]\ Upper "Rail"

AR Mg(AMGOB)st)c Stamped Sheet 6022 T4E40 HSLA35070G/70G

! S 20— shocktower 1.5mm 1.0 mm Electro Galv
Lower "Rail" Extrusion (Al) Extrusion (Al)

Al (AA6022) sheet

Steel (HSLA350 + EG) or [ / ===
Extrusion 6082 T4 3.0mm 6082 T4 3.0mm

formed “upperrail”

v Design of multi material system

Self-piercing Rivets A s
MR ARG
Al (AA6082) extrusion v' Joining between dissimilar alloys
SHASZEMERE
’ v’ Surface treatment of the demo structure

Multi-material structure will involve more - composed of different alloy parts
key technologies ETARG&FHRESMNRELE



Development of magnesium industry in China

International cooperation Efr&1E

Previous photos and annual reports, will server as precious memories, as well as

a bridge to looking forward to...
PAERIBRR REFERS | (NLAMEARZRMENZ , REFAHRG -

2011-2015 annualtechnical progress report
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Development of Aluminum industry
In China
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Development of Aluminum industry in China

Consumption structure of aluminum in different countries
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The Al consumption is mainly includes construction, transportation, packaging, electric power, durable

consumer goods, machinery and so on. Chinese aluminum consumption in the transportation industry
iIs much smaller than that in the western countries, while the consumption in the construction

engineering industry is much greater than that in the western countries.
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Development of Aluminum industry in China

Output of extruded product in China

China i1s a major producer of aluminum profiles, and the export
volume increases year by year.hREIR{EEHI4ES~KE , HOSEFEi#RIE

Even though China is a
major producer of M production — increasing rate
aluminum alloy
extruded products,
China still has to import
large aluminum profiles
for high-speed train
and track
transportation, etc...
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Development of Aluminum industry in China

China has also become the world's largest aluminum plate and strip

production country.
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China has also become
a major of aluminum
alloy plate and strip
producer..Even though
China still has to import
a large number of high-
grade aluminum
products, such as thick
plates for aircraft, etc...
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Development of Aluminum industry in China

aluminum casting in China FEfR&€HHER

China is a major producer for all kinds of castings. Among them, the amount
of aluminum castings has the fastest growing. The proportion of aluminum
castings is only lower than that of cast iron in all kinds of castings.
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4 Gray cast iron

A Nodular graphite
cast iron

Production (Million tons)

26.8%

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
B Growth rate /Y: the worldwide is 3%, China is 4.27% (2015);

B Ratio of aluminum castings/castings: major countries is 13-19%, ;ha?eprgglzczrn“gﬂiﬁg?lr: ;g‘&s of different
Chinais 13.4% {2015] ;

B China is expected to reach 8 million tons in 2020; 20144F P [E & 350 B S EE




Development of Titanium industry
In China
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Development of Titanium industry in China

Application in China HRERBER

By 2015, chemical industry was the largest application field of titanium
In China. However, the special demands of titanium alloys in the
aerospace and deep sea areas will be increased rapidly.

F20155F , HTMRATEPERANATE. KK , ASEEEXMRESBRIEK

H Chemical industry

M Aerospace

M Shipping
Electrical

m Metallurgy

o Medicine

M Sports and leisure

m Salt making

B Ccean engineering
= Remnant =

Ratio of China titanium mill products in different application fields in 2015
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Development of Titanium industry in China

Application in China B MBI

Among them, the proportion from high to low order is: plates, tubes,
sheets, bars, forgings, castings, wires, etc...
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= Plates/sheets
= Tubes

= Bars

= Forgings

= Castings

" Remnant

= Wires

Proportions of different titanium products of China in 2015
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Development of Titanium industry in China

Application in China #EMN &R

Titanium alloy pipe

®470X 29X 11000 mm Shape memory coupling

R
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TC4: 90X 3200X 3450mm Strip coil



Development of Titanium industry in China

O Aircraft structural parts k#H &

High-pressure compressor Titanium blisks for compressor



Development of Titanium industry in China

Deep-diving manned submersible F#E#H A&kE




Key Direction of the 13th Five-Year
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Key direction of the 13th Five-Year Plan

Development strategy

A materials technology progress to promote rapid development of
magnesium alloy application
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Based on obtained
talent, technology
and industrialization
of magnesium
research.

Focus on:

-- Large size die castings;
--Biological materials and
other functional materials;
-- High performance
wrought magnesium alloy
and low cost manufacturing
technology

To improve the
technical level,
promote application
development,
stimulative resource
advantage into
economic advantage

Oriented by demand

Making full use of our country magnesium resource advantage, comply with

Cooperation innovation

Technological
breakthrough

general trend of energy saving and low carbon economy.




Key direction of the 13th Five-Year Plan

Development strategy

A materials technology progress to promote rapid development of
aluminum alloy application

& S5 To improve the
X Focus on- technical level,
; Eggﬁi\%ﬁ?ﬁglﬁﬁ -- the rapid aging of promote application
< égﬁiﬁﬁ&@%ﬁ{z aluminum alloy sheet, super | development,
> BRI (AEE S B high strength pre stretched | production advantage
alumlm_Jm alloy plate;_ into technology
--covering parts drawing advantage
. deformation and body paint
Based on obtained hardening: yp
talent, technology -- residual stress reduction
and industrialization | of large-scale structure
of aluminum Technological
research. breakthrough

Cooperation innovation
Oriented by demand

Making full use of our country aluminum production advantage, comply with
the general trend of energy saving and low carbon economy.



Key direction of the 13th Five-Year Plan

Development strategy

A materials technology progress to promote rapid development of
titanium alloy application
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Based on obtained
talent, technology
and industrialization
of titanium research.

Focus on:

-- the large diameter
seamless titanium alloy
pipe for offshore oil drilling
-- high performance coill
welding titanium pipe for
marine engineering

-- large coil and low cost
titanium strip

To improve the
technical level,
promote application
development,
production advantage
into technology
advantage

Oriented by demand

Making full use of our country titanium production advantage, comply with

Cooperation innovation

Technological
breakthrough

the general trend of energy saving and low carbon economy.




Key direction of the 13th Five-Year Plan

Development strategy

At the end of 2007, EU proposed a concept of "multi-material” in the research of
and development of a super light body. It will be a good model for the future
development of materials. Combining the advantages of magnesium alloy,
aluminum alloy, and titanium alloy will be the best way to realize automobile

||g htwelg hti ng. SLC body structure concept
BEFL SR

200740, BMER [ i —
?i%ﬂﬁtﬂlﬂhﬂﬁ priiie—
“%*j’ﬁ":l.” E’]*Ejl:, Aluminum extrusion I

Mg-sheet —

. J_>| R A R 3kAt SLC Mg-diecast —
Fibre reinforced plastic I
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Weight reduction: ~30% 4

+ 24X » Mg-Strut tower (die cast) . .
DREMHNRERE - Mg-Roof Material Mix:
* Hot formed steel door aperture Stee] parts weight: approx. 50 %
* FR plastic roof cross beam . .
- FR plastic rear floor Al parts weig ht: approx. 35 %
* Al-Casting rear longitudinal Mg parts weight: approx. 8 %

QO'?mef reinforced seat / Plastic parts weight: approx. 7 %

cross-member




Thanks for your attention!



