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OC-ETP®
HIGH CONDUCTIVITY COPPER BUSBAR
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The movement of electricity in the Asian region is receiving a jolt of safety and
efficiency, as Oriental Copper has opened the first high conductivity copper
busbar manufacturing plant in Thailand. Copper busbars are an essential
element of the electrical systems of all modern buildings, particularly high
rise. Oriental Copper’s factory has introduced new technology to the region as
it is the first semi-automatic copper busbar factory in Southeast asia to utilize
the under-water extrusion method, the latest technological advancement in
copper busbar production. Oriental Copper’s output will accommodate not
only all of Thailand’s requirements for busbars but much of Southeast Asia as
well, thereby contributing to enhance regional electrical safety. Oriental
Copper’s busbar production facility is located in the Amata Nakorn Industrial
Estate in Chonburi.
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Main Office: 27t F1., Bangkok Insurance/Y.W.C.A. Building, 25 South Sathorn
Road, Thungmahamek, Sathon, Bangkok 10120, Thailand. Tel: + 66 (0) 2
6975100 Fax: + 66 (0) 2 697 5199 www.orientalcopper.com E-mail :
sale@orientalcopper.com

Factory: 700 /45 M.6 Amata Nakorn Industrial Estate, Klongtumru Sub-
District, Amphur Muang, Cholburi 20000 Thailand.

Oriental Copper’s quality policy is: “determined to produce quality
products to customer satisfaction”
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OC-ETP® - From Right Materials to Right Solutions
OC-ETP® - F| Fl IEB#RHS B IEF AR 7 2R

Copper busbar in electrical applications requires several key electrical and mechanical
properties which include high electrical conductivity, good formability and surface flatness.
These key properties rely greatly upon the quality of raw material and consistency of
production process. Through a state-of-the-art production process specifically designed for
copper busbar production, OC-ETP® is cast from the highest purity copper cathode
available from mines and smelters (grade "A" LME registered brand). The purity of the raw
material and the high quality production process make OC-ETP® an excellent choice for all
technical and economical solutions relating to electrical applications dealing with copper
busbar and busduct. In addition, OC-ETP® offers excellent thermal conductivity, perfect for
heat exchange applications, ideal where limited space is important for e.g. CPU-heat sinks.
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The highest

Very high electrical conductivity
quality of raw Excellent quality stability
copper material Advanced process Excellent formability

technology Very high thermal conductivity

Shorter production time
Faster delivery time
Better in your cost management
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* Right Conductivity S B 4=

Electrical conductivity of any electrical conductor is dependent upon the purity of conductor.
OC-ETP® is cast from pure copper cathodes with a purity of 99.99 %. This high purity of the
raw material enables OC-ETP® to offer a better electrical conductivity than conventional

copper busbars. The electrical conductivity of OC-ETP® is better than 101% IACS

(International Annealed Copper Standard), while conventional copper busbars normally
have electrical conductivity levels of 98.0% IACS.
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= Right Formability F#iR%

Formability is a term used to express how good copper busbar can be bent without cracking.
Formability is expressed as the minimum bend radius (R) divided by the thickness (t); the
smaller the R/t, the better the formability. The formability of copper busbar is a result of the

grain size structure of the conductor itself. The OC-ETP® process produces a fine and a

smaller copper grain size structure, offering superior formability than conventional copper
busbars.
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» Right Flatness F#

The flatness of copper busbar is vital to jointing efficiency. The better flatness also reduces

machining work required during preparation of the jointing surface. OC-ETP® has less than
50 um flatness tolerance which allows superior jointing efficiency.
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= Right Quality E#HFRE

With a high copper purity of 99.99%, the raw materials, computerized control system and a
special process to homogenize the billet temperature (soaking chamber), quality of OC-ETP®
is consistently high. Figure 4 illustrates percentage of copper content for standard copper
busbar and OC-ETP® copper busbar.
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BS EN 13601
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= Right Production Process 4=



OC-ETP® is produced from a state-of-the-art production process, specifically designed to
produce copper busbar. The process offers the finest copper grain size structure and its
surface is free from oxidation and discoloration. The production process of OC-ETP® is very

flexible. It can switch to a different size of busbar within a few minutes enabling OC-ETP®

to produce smaller quantities of different sizes at very short notice. This makes OC-ETP® the

perfect choice for shorter production times and faster delivery for the benefit of our
customers.
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= Right Thermal Conductivity E#HvESM

Thermal conductivity is particularly important for electronic and IT applications. OC-ETP® is

used in computer applications where thermal conductivity is paramount. OC-ETP® has very
high thermal conductivity due to high purity of copper; flatness control is also critical for the

fine tolerances required. OC-ETP® has successfully supplied quality products to the major
heat sink producers for years.

ol FHEXS T i 7 505 BPe S G E 2. OC-ETPOME H T M 75 5 le e SR HH NN . 24K,
OC-ETPOMY. LTl (1 e 7= i 45 PR B 1 2 B2 AR

= Right Property for Welding and Brazing & &4 /8 5472 i Ef 4

OC-ETP® can be jointed by soldering, brazing and gas shield arc welding without adverse
effect.
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Copper Busbar, Rods and Tapes

IR e R AR T,

Copper Busbar and Rod
YO URHE S A S

Copper busbar and rods manufactured by Oriental Copper Co. Ltd. are available in
both high conductivity electrolytic tough pitch (OC-ETP®) and high conductivity
Oxygen Free (OF) copper. Both OC-ETP® and OF are produced with high purity
copper with an electrical conductivity of approximately 101% IACS.
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Standards

;3

Copper busbar and rods are produced to meet International Standards such as ]IS,
BS EN, DIN, ASTM, AS/NZS and TIS as required by customers. Copper busbar and
rods for electrical purposes are covered by the following International Standards.

VI HE B R R S 5 5 5 7 SR I S R E Bkt ,  £45IIS. EN. ASTM,
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Busbar
IO 3140 13601 B 187 1567 408 - 1982

Rods 3250 13601 B 187 1567 408 - 1982
G

Properties %4

The raw materials are pure copper cathodes grade “A” London Metal Exchange
Registered Brand with copper purity of 99.99%, thus making high quality copper
busbar and rods to meet International Standards required.
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1) Volume Resistivity at 20°C/ 68°F 1.7241-1.7070 puQcm
2) Volume Conductivity at 20°C/ 68°F 58.00-58.58 MS/m
3) Density 8.91 g/cm?

4) Melting Point 1083 °C

5) Corrosion Resistance Very Good



T-20°C/ 68°Fif FIfARIHEHAR  1.7241-1.7070 Ms/cm
T 20°C/ 68°Fif (A FH % 58.00-58.58 Ms/m
YU ol e

( No. 3-4-5 not yet translate)

Temper All tempers
Ak Fir A s Ak 7 2

Applications N
+ Electrical applications : Switchboards, Switchgears, Busduct, etc.
+ Non-Electrical : Aluminium Smelters

« BN FCHLAL . TLE IS
« RSN B

Packing @3
Wooden Boxes : Wrapped with paper and plastic.

Bundles : Wrapped with paper and plastic.
ENGEE PAAR S Bk 55
IR« PALR S Bk 55

Copper Tapes i
Copper tapes (supplied in coils), are also available in both OC-ETP® and OF with
high electrical conductivity of approximately 101% IACS and manufactured to BS

1432, EN 13601, or other international equivalent standards depending on width /
thickness ratio

KA FEHHEAE FHEMEZE101% IACS. #74BS 1432/EN 1360184k H & [[ 45 E brbs
HETE / JELE ] IOC-ETP® 5 OF 4 (5 14 %) .

Conductor size: 10-75 mm. width, 2.0-5.0 mm. thickness
Standard coil size: ID 300 mm. minimum

OD 1,000 mm. maximum

Length upon agreement

Temper: Annealed / Soft grade
Applications: Earthing tape / Mechanical Forging and Stamping
SRR #%10-75 mm. /£2.0-5.0 mm
PR RS B/NA4E 300 mm
B AAME 1,000 mm
KIERE A

5L . BK /RS
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Copper Profile 4% &4}

Oriental Copper’s years of expertise in producing semi-finished products has
enabled us to consistently produce quality copper profiles. Our advanced technology
enables the availability of copper profiles as per customers’ drawings.
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Copper Profiles for Electrical Applications H< H 417 &

In electrical applications, there are many critical parts that use copper profiles that
need exact dimensions. Oriental Copper can produce copper profiles with strict
dimensional tolerances such as C-connectors, L-shapes, Y-shapes, H-shapes, etc.

{157 AR E b BRSPS RIVE BN A7 AT A R 28 57
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Copper Profiles for Heat Sinks or CPU Coolers Ei# 235 CPUX ) 2% 4 7
itk v}

Copper profiles for heat sinks or CPU coolers are available in both high conductivity
electrolytic tough pitch copper (OC-ETP®) and high conductivity Oxygen Free copper
(OF). With our experience and technology, Oriental Copper can produce copper
profiles with less than 50 pym flatness tolerance. Our copper parts can be used
without the need for machining, thereby saving customer processing times and
costs.
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FRM . BAVEP BRI I TRV AIAEA], Bl AeE T 0 L R 5 Rk

Technical Information HAEE

ApplicationsiM
Hydro-generators, Turbo-generators, Wind-generators, Electrical appliances, Heat
Sinks or CPU Coolers, etc.
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Fabricated Productdi3r= 5

Oriental Copper’s fabricated copper busbar provides a speedy, convenient, and
economical solution for switchboard and switchgear makers.

IRJT B A il rl P B A T R AP L 5 HR BRI o T %

High Quality and Easy Installation BRE5ZEEF

Advanced technology fabrication machines, experienced teamwork and use of high-
quality materials, OC-ETP® assures that fabricated copper busbars produced and
supplied are reliable and accurate, as per customers’ designs and specifications, to
enable easy and convenient installations.

M & HAR e AN R . I a2 i VR BN DL S i & SRR A, 2R J7 4l se i Ok
e N . SR AT A B TS M OC-E TP 4L Vi He, LA A
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Customer's Benefits &/

+ Reduce internal scrap /> N3 BUELE R

+ Save processing time 4 0 L[]

+ Ease of installation #fx 23

+ Enrich profit margins safb A0 %%

+ Reduce maintenance cost for equipment Ji/b 55 575 LA
+ Quick delivery & &bk

Fabrication Processes Include H3&#HIFEAIE
+ Punching K

+ Bending T2

+ Tapping 43#::3k

+ Cutting ¥

+ Tin Plating %%

+ Welding 54

+ Twisting f14;

+ Countersink etc. &35

Applicationsif
Switchboards, Switchgears, etc.
He FEL A 55
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Tin-plated Copper Busbar £&8349 i HE

Tin-plated copper busbar helps upgrade design and provide the best quality for
switchgears, switchboards, electrical panels, power transformers and busducts by:-
PR B T T Bt /K-F, R AR AN R SR R s PR R HL A . AR A
Fo HVRAR A R E

Extended Long-Life FfyiE K

Tin, a soft white metal can easily be polished, scratch brushed or flow melted to
give a bright finish. It is non-toxic and there is minimal affect from organic acids
and Sulphur compounds do not readily tarnish tin. It is not impaired by either air or
water, but reacts with hydrochloric acid to form stannous chloride. Tin is one of the
less susceptible metals to corrosion attack. Tin-plated copper busbar protects
against atmospheric corrosion and hence provides longer life in corrosive
atmospheres.
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Better Joint Efficiency # SR8+

Tin-coating applied to the contact surfaces prevent or delay oxidation when
operating at high temperatures or in extreme environments for long term usage.
Oriental Copper Co. Ltd. produces and supplies high quality tin-plated copper
busbar that results in improvements in efficiency by increasing jointing surface and
reducing the resistance of the joint.
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Consistent Tin Coating4&4$31%]

Oriental Copper Co., Ltd. conducts a test for measuring the thickness of tin-coating
by a computerized system which is recorded on our Mill Test Certificate. Hence, our
customers can be assured of the consistency of the tin-coating.

IR A A BR A 7] ATE AL R G AT 945 )5 il der, a5 Rl s AR A A 1Y
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Acceptable and Worldwide Recognition #5 [& & 545\ [H

Tin-plated copper busbars, complying with International Standards and produced by
Oriental Copper Co. Ltd., are accepted in principle markets in Japan, USA, Europe
countries, Taiwan R.O.C., United Arab Emirates, the Kingdom of Saudi Arabia, and
more than 50 other countries all over the world.
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Specification #E

Oriental Copper Co. Ltd. produces and supplies high quality tin-plated copper
busbar as per International Standards such as JIS, DIN, BS and ASTM.

AR5 b A A IR 2 ) 1) 36 4 A5 R T HR BT A 4 ) [ B E €14 JIS . DIN. BS J¢ ASTM

%,
Process: In-house tin-plating controlled by computerised system
IR | NEEAE L i SR ) RGUE %
The Purity of Coating Material: Tin anode, 99.5% up
Coating Thickness: 3, 5 or 10 microns and as per customer’s
requirement
Mill Test Certificate: - Adhesion Test
- Tin Thickness Test
RLE AR R B 99.5% L L
BEEE: 3, 5 8¢ 10 oK, JRAMKE 2R
BEPRIIRAERT - - P K
- BER JE I
Applications N

Switchboards, Switchgears, Electrical Panels, Power Transformers, Busduct, etc.
BorE Bt FAARTEHIFE . MRS, LB ES



Silver-Bearing Copper / Copper Alloy
TRE / HEE

Silver bearing copper is another quality product of Oriental Copper Co. Ltd. To meet
requirements of customers, the addition of a small amount of silver in the copper
improves the resistance to softening of materials. Most applications for this material
are commutator bars and segment in traction motor and various industrial DC
motors. Oriental Copper Co. Ltd. can produce silver-bearing copper in any shape
according to customer’s requirement.

B R 2R T AL A A PR A F Y 53— IS R e TR R, IS D VEER
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Specifications of commutator bars / segment
BmBHE / B FR MTE

 IEC 60356

e BS 1434 : 1985

¢ JIS C 2801 : 1995

Chemical Composition {2255 (%)
JIS C 2801:1995

Applications N F

Commutator Bars, Segments in traction motor and various industrial DC motors,
Vacuum Interrupters, Stators & Rotors of Turbo-Generators, etc.

BRARE . 75| ik S &t Tl B B Ik ) AR 0 Be . TR AR (I IR IEe R
LT 55155

Typical Commutator Drawings
OC offers any shapes of commutator bar according to customer’s requirement
Customer’s benefit

V' Strict tolerance control

v Optimize metal utilization, no scrap and defect
v’ Save processing time



Minimize tooling cost
Reduce production cost
Enhance product efficiency
e Reduce spark problem
e Reduce heat during operation
Ready to install
Short delivery lead time
Value engineering backup

AN

AN

OC'’s Quality Assurance

e Precision measurement by CMM and modern measuring instruments

e Control according to International Standards and customer
specifications

e Mill Test Certificate

Copper Anode for Electroplating

Oriental Copper’s copper anodes are made from the highest purity copper cathodes
(grade “A” LME registered brand) with purity of 99.99%. Our advanced extrusion
technology enables us to produce the finest copper anodes with the excellent
essential properties for electroplating process.

Oriental Copper’s copper anodes are available in:
e Electrolytic Tough Pitch Copper Anodes (Cu-ETP)
e Phosphorous Copper Anodes (Cu-DHP)
e Oxygen Free Copper Anodes (Cu-OF)

Feature:
e Phosphorous Copper Anode (Cu-DHP)
- Highest purity copper
- Very low impurity resulting in minimal sludge development
- Very Fine and uniform grain structure
- Oil Free
- Smooth and unique surface shape allows even dissolution
- Consistent Phosphorous content and well distribution
- Black film fast generated and stably adhered



e Oxygen Free Copper Anode (Cu-OF) and Electrolytic Tough Pitch (Cu-

ETP)
- Highest purity copper
- Very low impurity resulting in minimal sludge development
- Very Fine and uniform grain structure
- Oil Free
- Smooth and unique surface shape allows even dissolution
- Consistent dissolution

Chemical Composition:

Nominal composition

Cu Phosphorous  Lead Zinc Nickel Iron
Cu-ETP XXXXX XXXXX XXX XXXX XXXX XXX
Cu-DHP 99.93Min  0.04 -0.065 <0.003 <0.003 <0.003 <0.003
Cu-OF 99.99 Min <0.0003 <0.0005 <0.0001 <0.001 <0.001
Standards Specification:
Standards JIS3250 BSEN 1976 Din 1787
Alloy No. C1100 Cu-ETP E-Cu57
Alloy No. C1220 Cu-DHP SF-Cu
Alloy No. C1020 Cu-OF OF-Cu
Anode Shapes & Sizes
Shape Size
Ball Dia 16, 25, 28, 50 mm
Picture or Customer requirement
Nugget 12 x 12 mm
Picture 16 X 16 mm
20 X 25 mm
25 X 25 mm
or Customer requirement
Rectangular Thickness 10-20 mm, Width 100-200 mm or customer

requirement



Oval 80 x 30 mm

Packing:
Standard packaging: 20 kgs/cardboard Box and 1,000 kgs/Pallet

Rectangular: Wooden Boxes 1mT./Box
Or according to Customer requirement

20 kgs/cardboard Box 1,000 Kgs/Pallet
Wooden Boxes 1ImT/Box

Application:

Electrolytic Tough Pitch (Cu-ETP) - for surface treatment, Lead frame and
Steel

Phosphorous Copper (Cu-DHP) - mainly used for the plating of Printed
Circuit Boards (PCB)

Oxygen free Copper (Cu-OF) - for surface treatment, Lead frames and
Steel




