Supplying the Worlds Best ~

Alcoa Global Hard Alloy Extrusions is the leading global supplier
of hard alloy extruded aluminum products.
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Alcoa

Alcoa Global Hard Alloy Extrusions is the leading global
supplier of hard alloy extruded aluminum products. These
aluminum extrusions are fabricated for thousands of
applications including:

+ Aerospace - airplane wings and fuselages

+ Automotive and Commercial Transportation - driveshafts

+ Recreational Products - baseball, lacrosse, bicycle components
« Oil and Gas - drillpipe; exploration and production tubing

We offer decades of experience producing extruded
aluminum solutions for a wide variety of customers
and applications. Our tolerances and performance
characteristics are industry benchmarks.

Our global manufacturing locations offer an extraordinary
range of press sizes and capabilities. We deliver product
based on your requirements and specifications - from
any of our global production plants - assuring that we will
persistently meet your precise needs.
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Globally Positioned to Serve the Customer

Samara, Belaya Kalitva

Changwon, KR

Chandler, AZ
Lafayette, IN
Halethorpe, MD
Massena, NY




In 2002, Alcoa acquired Dooray Air Metals Company of
Changwon, a manufacturer of hard alloy aluminum extrusions for
industrial, transportation, defense and aerospace applications. In
2005, we opened a sales office in Seoul to better serve our sheet
and plate customers. By combining this local presence with
Alcoa’s global resources, we provide customers with leading-edge
technology, expertise and integrated solutions for a wide range of
products. Changwon Precision Extrusions produces predominately
small press hard alloy extrusions for military, aerospace and
industrial applications for the Asian and US markets.

History

1945 Founded under the name of “Shi Heung Industrial Co.”

1967 Name Changed to “SAMSUN Industrial Co.,Ltd.”

1973 Authorized as the special industrial company by the government
1980 Completed the Changwon Factory

1993 Airctrft Aluminum Extrusion Approval foem Bell Helicopter Textron Inc.
1996 Aircraft Aluminum Extrusion Approval from Boeing Company
Acquired the ISO9002 Certification for aluminum alloy extrusion
Name Changed to “DOORAY AR METAL Co.,Ltd.”

ALCOA acquisited Feb. 28. 2002

1997
2002
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ALCOA KORERA, LTD.
CHANGWON PRECISION EXTRUSIONS

Aerospace / fiiZ=

With the state-of-the-art aluminum
extrusion equipment and technology,
Alcoa Korea has been making aluminum
extrusions for the aerospace industry
since the early 1970’s. Our dedication to
quality and service has been recognized
through the award of approvals from all
of the prime aerospace companies buying
from the region. Including companies
such as Bell Helicopter Textron, Lockheed
Martin, Cessna, Boeing and McDonnell
Douglas.

Global Hard Alloy Extrusions offers
the world’s widest range of hard
alloy aerospace extruded products.
Manufacturing plants are located in
Lafayette, Indiana; Chandler, Arizona;
Baltimore, Maryland; Hannover, Germany
(AEH); and Changwon, Korea (AK-CPE).
Our fabrication capabilities include an
extensive range of small/intermediate/
large extruded shapes, rods, bars, and
seamless tubing.
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Defense / FhEEEXR

In 1973, Changwon Precision
Extrusions was appointed by
the Korean Nation Chamber of
Commerce to be the dedicated
aluminum alloy Research and
Development Company for the
National Ministry of Defense. Since
that time, this plant has contributed
and produced a wide variety of
special Aluminum alloy products
for the benefit of Korea’s Defense
Industry.
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Automotive / B#jE

Global Hard Alloy Extrusions is a
world-class supplier of cold finished
and extruded aluminum products
for the passenger car and light
truck market. Our product portfolio
includes structural shapes, seamless
and structural tube and pipe, rod
and bar and starter stock for forging
and screw machine applications. We
have special capabilities in drive-
shaft tubing, coiled and cut-to-
length heat exchanger tubing (flat
and round), powertrain components,
brake/HVAC components, bumper
systems and custom hollows for
structural components.

Industrial Rod & Bar / EXAOY FRU/\—

Alcoa Korea adds in several
manufacturing steps to create
exceptional product consistency.
Consistency you can count on to
increase your production and your
shops’ productivity. We produce
and distribute a wide variety of
aluminum extrusion products for
electrical components(Subway
T-Bar, High Voltage Electrical
Pipes, etc.), communication parts,
transportation parts (railway, auto,
ship, etc.) and leisure parts(Tent
poles, Ski Poles, etc.). Alcoa Korea
will always take pride in its products
and will be continuously looking for
areas to improve our products for a
better future for you the customer.
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ALCOA KORER, LTD.
CHANGWON PRECISION EXTRUSIONS
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Alcoa Korea is capable of meeting the majority of your

apab

Hard Alloy small press needs. We offer the most diverse
selection of alloys in the nation, backed by Alcoa’s wealth
of experience and technology. This coupled with the
capabilities of our plants around the world, Alcoa Global
Hard Alloy Extrusions can meet any of your extrusion
needs. Select from our standard alloys or work with
our R&D department to identify the best alloy for your
produciton needs.
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Alloys / €%
Execlibar®°6013 UltrAlloy°© 6020 Toolrite 2011° Deltalloy®4032
1xxx Series 1050 [ 1070 [ 1100
2xxx Series 2011 [ 2011(C23B) [ 2014(2014A) | 2017 | 2024
2219 | 2618
3xxx Series 3003
4xxx Series ~ C278(A278) | 4032 I AHS 1 I AHS 2 I A332
A356 \ A390
5xxx Series 5052 [ 5056 [ 5083 [ 5086 [ SAAA
6xxx Series 6005 6013(x30) 6020 6042(x50) 6061
6061(CE84) 6063 6066 6070 6082
H0682(x40) 6101 6106 6262(C243) 6351
7xxx Series 7001 [ 7003 [ 7022 [ 7050 [ 7055
7075 | 7085 | TH72M | 7129 | 7175

7475



Shapes/ 1147

H 660 3” 0.040 0.143 2.0 240 4 60
.\ | 1350 5” 0.060 0.633 3.5 295 4 41
-1 | 1650 5” 0.060 0.472 3.5 295 4 55
2 1800 7" 0.120 1.177 5.0 335 4 44
A 2200 7" 0.120 1.036 5.0 335 4 50
L 9" 0.120 2.331 6.3 335 4 35
"1 4200 11”(ID) 0.280 3.945 6.0 335 4 30
(o) 11"(ID) 0.390 7.890 8.3 335 4 15
Y 15" 0.600 20.506 10.3 335 4 10
S 660 3" 0.040 0.143 2.0 240 4 60
o) | 1350 5" 0.050 0.313 3.5 295 4 80
5 | 1650 5" 0.050 0.313 3.5 295 4 80
T 1800 77 0.100 0.624 5.0 335 4 80
A 2200 7" 0.100 0.624 5.0 335 4 80
L 9" 0.120 0.983 6.3 335 4 80
T | 4200 | 11"(ID) 0.280 3.945 6.0 335 4 30
(o] 11”(ID) 0.390 7.890 8.3 335 4 15
Y 15" 0.600 20.560 10.3 335 4 10
. . o o \
Pipe & Tubing / /\1 TRUF1—7
660 3” .039 0.107 1.3 240 NA 80
1350 5” .047 0.101 2.5 295 NA 100
1650 5” .047 0.101 2.5 295 NA 100
1800 7 .047 0.101 7.0 335 NA 100
2200 7" .047 0.101 7.0 335 NA 100
9" .196 7.87 335 NA 100
4200 | 11”(ID) NA NA NA NA NA NA
11"(ID) .196 3.840 9.84 335 NA 15
15" .767 14.240 11.96 335 NA 10
660 3” NA NA NA NA NA NA
1350 5" NA NA NA NA NA NA
1650 5” NA NA NA NA NA NA
1800 7 NA NA NA NA NA NA
2200 7" .098 0.225 5.0 283 NA 100
9" .098 1.34 6.69 236 NA 60
4200 | 11”(ID) NA NA NA NA NA NA
11”(ID) NA NA NA NA NA NA
15" NA NA NA NA NA NA
* [FOES 2 RES ¢ b o c, 2, sRu3m o5 I A NET T,
Rod & Bar / O FRU/\—
Rod 0.5" ~ 2.5”
Cold Finish SQ Bar 0.5" ~ 2.0”
(T351) Flat Bar 0.5"x 1.5” ~ 1,75" x 2.25"
Hex Bar 0.625" ~ 2.0”
Rod 0.5" ~ 4.25"
Extruded SQ Bar 0.5" ~ 3.8”
(T3, T3511) Flat Bar 0.5" x 6” ~ 3" x 3.5”
Hex Bar 0.625" ~ 4.1”
Rod 0.5" ~ 2.625”
Cold Finish SQ Bar 0.5" ~ 2,25”
(T651) Flat Bar 0.5"x 1.5" ~ 1.75" x 2.5”
Hex Bar 0.625" ~ 2.5”
Rod 0.5" ~ 5.7
Extruded SQ Bar 0.5" ~ 45"
(T6, T6511) Flat Bar 0.5" x 12" ~ 4" x 5.25"
Hex Bar 0.5" ~ 4.875"
Rod 0.5" ~ 2.5”
Cold Finish SQ Bar 0.5" ~ 2.0”
(T651) Flat Bar 0.5"x 1.25" ~ 15" x 2"
Hex Bar 0.625" ~ 2.0"
Rod 0.5" ~ 4.25"
Extruded SQ Bar 0.5 ~ 3.8"
(T6, T6511) Flat Bar 0.5"x 6" ~ 3" x 3.5"
Hex Bar 0.625" ~ 4.1”

BERE 87 1 —F — 127 1 —




1

}

ALCOA KORER, LTD.
CHANGWON PRECISION EXTRUSIONS ‘
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Quality -+

Alcoa Korea maintains the highest of standards in  Alcoadl ) 7 IE@ERUBERHEDAIE CaE LNV A
quality and customer satisfaction. Thermal controlis L %9, HFIEIELUHOERZDREHFRILT 2DICREEE
the most important factor in guaranteeing the quality ZEZRTY ., Alcoadl) 7 I&AMS2772% U2750% &5F L THY
of our product. Alcoa Korea maintains compliance  SOMIMRU—E4EEERELET,

with AMS2772 and 2750 to create better product

machinability and consistent performance.

Aluminum heat treatment compliance / 77/V =

ALCOA KOREA is capable to meet all customer required
specification below stated through AMS2772 and 2750
specification for Aluminum alloy heat treatment.

Customer specification when order release
PN G EXT BBOBELLEE
ASTM x xxx
AMS xxxx

S AMS 2772 Heat treatment of Aluminum alloy raw materials
JIS X XXXX 7 IV Z LE:DREMBAHYLIE

Advantage / &t

e : AMS 2750 Pyrometry / m=i@iflE
- 100% specification compliance

e - - TUS (Temperature Uniformity Survey)
- Better machinability & productivity
through uniform products ) gﬁgéﬁgﬁfgj teAsctcuracy (G
- Product Liability
- 100% k&% 8 -TUS CRES—LHRZE)
-H—EReEELREININT /ZTL\IEEEV?I v )
MERUEENS
-HEEE




Etch inspection / T F /&8

The purpose of etch inspection is to detect of
internal discontinuities in finish goods. For shapes
that have any thickness greater than .125",
the rear end of every rough cut shall be have a
etch slice cut, etched and inspected for internal
soundness and metallurgical structure.
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Implemented ALCOA BEST PRACTICE / Alcoad & DEsLE Ryl

eWorld Class Casting Practices
eby own Chemical operating Limits
eMost Current Design A622 Degasser Unit
#27 Channel Spectrometer
eExtrusion Tooling Design Concepts
eUtilization of Indirect Extrusion Process
for Structure Consistance
eMetallurgical Control Strategies
eThermal Practices Ingot and Extrusion
eAlcoa Business System Concept/Tools/Techniques
eAudits to Alcoa Corporate Extruded Aerospace
Products Quality Protocols
Quality Flowdown Order Entry Procedure
/ Ingot Plant / Extrusion Manufacturing & Sub-
Contractors / Data Integrity / Thermal Processes
/ Mechanical Testing / Record Retention

Testing & Measuring Instrument / HBERUAIEEER
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30TONS / 15TONS Instron(U.S.A)
MA1 Thermo ARL(Switzerland)
x:50-2000 / x:50-1000 Neophot(Germany) / Leica(Swiss)
FM-140 / FM-140XL Magnaflux(U.S.A) / Centurion NDT(U.S.A)
/ Autosigma3000DL / Hocking(UK)
1336520 Taylor Hobs(Denmark)
PJ-300 Mitutoyo(Japan)
SBH-3 KOREA
AR-3/2001T Akashi(Japan) / Wilson(U.S.A)
ALSCAN(F) Bomem(Canada)
USM 3S Krautkramer Branson(Germany)
C-Ring Type KOREA
15KW KOREA
32KW KOREA
KOREA




ALCOA KORER, LTD.
CHANGWON PRECISION EXTW@“
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Innovation

Alcoa Korea’s product development team comes to the
industry with over 60 years of combined experience in
the industry. Alcoa is dedicated to providing concurrent
engineering expertise and involvement - to optimize
the combination of alloy/temper, extrusion design, and
machining/forming sequences - to provide structural
solutions at the lowest total installed cost.

In response growth, market changes and customer
requirements, Alcoa Korea will focus on developing the
new alloy, and new flow path for customized product.
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Provide good machinability and anodizing response through CFRB
/ CFRB%:@ L - RIF I TR VIR RISHED R

Deployed the Alcoa best practice in 2xxx, 6xxx, and
7xxx alloy to get good machinability and anodizing
response in customer finish goods through CFRB(Cold
Finished Rod and bar).

No duplex,

TEEE I3
FTRICHERIELITiEE

fully recreystalized Structure

2xxx, 6xxx MU Txxx E4riisr<Alcoa? fm OBk # i L
£ CFRB GAHML LW 7Y F RO /N —) &3 L TR o B il
WhT O RIFE TR SO RIGEAESEAEEL £ T,




Contribute to low lead and lead free alloy market for replacing leaded alloy

/ EENERL LUEREEREEROASREIHFSLET.

Low lead alloy A278, C23B, and 6042 for C278, 2011, and 6262 and Lead free alloy 6020 alloy
€278 2011/ 162620 X b U CALE A 4A278. C23BK U° 6042, M4 6020754

Low lead alloy / {ERENRS

-ROHS & ELV compliance ~ROHS & ELV # 53+ 5,
A278 -Same machinability & anodizing ~LAHT 2C278., 2011/ 0626254 & [l — 2 Jil
response with previous C278, 2011 and T R o G SO # o
C23B 6262 alloy
6042
6020 Lead free alloy / {ESAS
-ROHS & ELV compliance -ROHS & ELV % #<) ¥ %,
-Better machinability & anodizing ~LLRT 92011} 0626284 & 0 RV T K
response with previous 2011 and U SR RUGTE £ o
6262 alloy
T3 379 296 15 D A D C C
T8 407 310 12 C A D C C
T8 352 332 15 B B B B A
T9 399 379 10 B B B B A
T6
Tes1 296 276 17 B C A A A
T8 324 310 14 B A B B A
T9 379 365 8 B A B B A

High strength 6xxx series alloy for better finish good performance

/ WEEINALITERED-HDETEE 6xx > 1) —X

New 6013, H0682 alloy for minimum 20% higher strength than 6061 and 6082 alloy with better
machinability and anodizing response

6061 5% 06082 &  f5z/N20%EE (= i W HRET & fF o H L 6013, HO68254r. S b & &Y RUINTER USRI > T v 5,

High strength 6xxx alloy / S3%E 6xxx 82

6013 -20% higher mechanical properties ~6061 /% 0608244 & 9 20%EH 1 i L KRR
HO0682 than 6061 and 6082 alloy % EPE
-Good machinability and anodizing = RAF % N R O 4 s s
response —Ige/NBR20% 2 BB e

-At least 20% machine performance

Aluminum ring and cogging bar;

[ TIVEZOLYV7EOFVTN—

Better structure and mechanical properties in the large diameter cogging bar greater than 8” OD and
fully stress relieved aluminum ring up to 2.7m OD through BIG billet (28”0D)

AMEBA v F kD KE 5 KMEEO 2 X ¥ v —T &Y EL* FEIG & BERRRY 5 etk & Rp L e L P (SMR28 ) 2l L T
AME2. TmE TR LI EME R T VI = Y YTt

Big billet for forging stock capability;

/ SBERARBEL Y b

Provide forging stock billet for large product that was performed UTRASONIC test in accordance with ASTM B
594 and AMS STD 2154 and controlled HYDROGEN gas(H2) level by less than 0.10cc/ 100g up to 28” diameter.

KAV OSEEE L7 b £ R L . S R GASTH B 594K OANS STD 21541 35 L TREFUGAB € V. KE A A L L F5R8
" % T (x0. 10cc/100g AT & + 5 .

Big billet for forging stock capability
BERKREEL Y b
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