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www.hanametal.com
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Partner For the

) [ W | : 4] 5 Closet HIZ AL
5 5 C e I ;I u ry _ Hana Metal produces a wide range of products, including excellent
| | : ) - _ ; :
i bomgg (00D : ¢ !

nonferrous metal materials and electrical plant facilities, through rapid
technological innovation and constant R&D in infinite competition.
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Contens

Introduce & Products

Certified

Company History

Certification & Patent

List of Main Equipment & Facility
Business Performance Record
Copper Material

Copper Cooling Jacket

\.\ M : X 1 .
L AT B : S Water Cooling Bar
: N.\I. | O B

&

Copper Bus Bar Electrical Line Work
Machined Products Using Copper Material
Special Welding

Work Process




Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

www.hanametal.com

§|A|-_+_7H (F)stt2 &2 M7|ES BAUGI0| Aot HIEZ 4 AXHMA 9l H7| PLANT AH| S CHst MIZES MAtstn Qs 3|t O|§ / Certified YAt FTHEE #D HE T Mist= 20| otL|2t MIZ S S8%F Bus-bar2tol AH| 2! 820 S0{7t= W2 a8t &
| M-
L|CLEZ ILiele] Fot 2 K0 2 Mejo| WEHE J|EHU0| XEHoZ @75 = AF YLICLO|l= ofH 7|&9 o K& 7Hsto] #xl F0f 7|0l BEst UM E3F Contact bar2hs M=o £0{7t= MH|E ILYE[ X2 Tt
A ME|TE ZYE|LEo| et 3| Ate] STHTL 7FEBICHT FLICK of oirff 2 B0l ACH SHE FSHSLICE
3| (F)otLiZ 42 1 S0t M7|& WL S HIEO R St HIE AXf /iYL U ZRE Mu| S CHIEQ| ARATS S5t Our company has not only produced products from original materials, but has also developed the busbas
KNOW-HOWZEHQOZ 27t 7|7F Ardof| 7|0{E 4= Ql= 7| o 2 MESIEE SHASLICE line facility and the cooling circulation system which is installed in the smelting furnace, by making

applications from our products. We are supplying these products to reputed corporations, and have also
developed the contact bar for the first time in Korea, which gets installed inside the electrolytic bath, and

patent has been applied for.

Ix
A= B TElm, SET, HAST, e
B - B
HA ot T2| #i2 b, 72| 2, 0/ HA bt Rakiinn Gy & © i
ABABA ABABA ABAEA
2y 5 7Y
o~ ZeHE A (H7| 2hel A b ZAf)
2 0|83 HY| 24 T HE A 2B el N @ @
.vummﬂ?‘ ‘vuxp‘!ﬁlE‘ ".’H!’:ﬂﬁlg
HANAMETAL has b i hnology and d newi ith its 21st Century’ R = ! @ @
Introduce as been perusing new technology and new concept and new items with its 21st Century's I e,

EEREERE] N v Tt WA 42
business philosophy "Customers First", since its establishment in 1996 and is considered now as a fast -

growing manufacturer of metal products as well as a very reliable supplier of metal products to be used in

the electric, steel mill, chemical, power plant and construction industries.

EEELEERE S
HANAMETAL is a company who endlessly researches new technologies and produces various kinds of ; | ’
metal products such as non-ferrous metallic materials as well as electrical plant equipment's. We think —— e x|
that it means the success of the company depending on what kinds of technological innovation and trust is

formed.

HANAMETAL is trying to get consistently closer to all our customers in the name of "Trustworthiness", and

wish to be reputed as a company who fulfills its corporate obligation and responsibility for our customers to

be one of the best global companies in the World eventually.

gﬂx‘ll% Sheets, Plates Copper Sheet, Brass Sheet, Forged Copper Plate, Nickel Silver Sheet
Bus Bar, Rods Copper Bus Bar, Copper Rod, Profiles Bus Bar
Strips Copper Strip
Plant Works (Electrical copper Bus Bar Line Works)
Others ggglciiﬁély Machined Products Based on Copper Materials in Relation to Water
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Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

www.hanametal.com

e | e o
I History
He g He g Year Description Year Description
— . o At (= S . . Awarded the 20th Model Small and Medium Business
2020. 11 SHLE ACRE7|Y MH 2008. 05 203 ZHZAT|HOIA £AHZAT|HZAT|) 2020. 11 Selected as a medium-sized growth ladder company 2008. 05 Entrepreneur Award (Small and Medium Business
Association)
2020. 03 CIEH R RHA 2007. 07 ISO 14001 &= 2020. 03 Exemplary Taxpayer Award 2007. 07 Acquired ISO 14001
- - AMy|eAMes HEH (22X HEY) Selected as a key upbringing enterprise(Korea Industrial - e
015,06 | o BHKPIE 47 (34T = 019,05 |G Seraton 2006.11 | Gammendete o conmerialiatonof v ooy
o) = = b - Selected As a "Great Company with Root Technology to I :
2018.12 2 517| 2 7| MF (F7Hea TS HE) 2006. 04 7| AR LA QIF (B2 M7 | EXISH ) 2018.12 Work For " from Ministry of Trade, Industry and Energy 2006. 04 f:crﬁ':gﬁtg'z';‘s’sffé‘;igi’)‘ter (By the korea industry
Awarded Quality Management Award (Mayor of Incheon
2018. 05 SUBTY Y (AHYANT) O|ZHO| QUX|L|O]ZIAF AAH" (BH2ARY 7|2 XIS 3 8]) (5Lt 2018.05 Metropolitan City) Received Engineering of the Month Award" (Korea
2006. 02 e lee e mmuesdRTes ) 2006. 02 Industrial Technology Association) (Chang-Ho Jang,
. 24 A4S M) 2018.05 Selected as KICOX Global Leading Company (Korea Managing Director, Hana Metal)
2018. 05 KICOX 22 M7 MY (SH2AATHX| ST : Industrial Complex Corporation) ’
- o o N 2018. 01 Designated as a youth-friendly small business (Minister of 2005. 11 Environmental Technology Award (Minister of
2018. 01 M Kot ZA7|H MY 2005. 11 SAT|EA A (AR TA)(SHAL CHEO|AF 23 T) : Employment and Labor) : Environment)
) 5 Designated a specialized SME in developing of human Awarded for outstanding capital redevelopment merit
2017.12 QAMS MY 47| XA 2005. 10 LEXEMNL RS (7]S) (MRS R HE) 017.1 resources 2005. 10 E:anTr?qae"r‘])Qa(;"(')T]')Stfy of Commerce, Industry and Energy
Selected as a High potential Enterprise on the Leading _ Rl ;
ASIAlS 2016.11 Selected as INNO-BIZ (technological innovation type)
2016. 11 SHME ACRED[Y 2005. 02 INNO-BIZ(Z| &8 41E)7 | M H(Z 27| HH) Edge 2005. 02 company (Small and Medium B§siness Administrg?ion)
i i i Selected llent technol K
2016.06 | BHAHY 44 (@HBAN) 00412 | SIEIINEOIENEREIR) 2016.06 | Quallty ManagementAward (ncheen Netropolien i) 5004.12 | 3000 o B e Guaranton gy o
Awarded "Bronze Tower Order of Industrial Service Merit" L
. T AAXIQI B EbTE FAHELI AR 7| 0IAN AAL 2016. 05 h A Awarded by Minister of Commerce, Industry and Energy
2016. 05 ZAT|QUCICH| "SEFAIASRF A AL 2004. 12 (E,*HM EHETOTM aé’é‘)"ﬁ seld) +4 at the Small and Medium Business Contest 2004. 12 (Part Technician Award)
« N N e . 2014. 12 ‘I|nsd;eotr_1 Metfr?po{ltan C'tK Mayor CdoneT(th'on 2004. 12 Acquisition of Venture Business Certificate (New
2014. 12 OIN T A| X HA} “Q| 20| T2} DAL EMH 2004. 12 HIX 7| Hetoln S (MT|&27(Y) SRR AL TS I (ETEE : Technology Company)
2013. 09 Besigrﬁﬁfd als)a llrro_rlpising(Eprortl Fitrm O»?' theIS_lptl:jTrade Selected as INNO-BIZ company (Small and Medium
" " - . sy AR . a illion Dollar Tower (Korea International Trade > INO-BIZ
2013. 09 H50%] 2o " 3MOtZEl M (SH2 R AR F]) 2004. 10 Inno-Biz(7| S AHFAT|)(ZA7|HH) MY Assyodaﬂon) A, Business Administration)
2013. 06 Certificate of promising export firm by the small & Acquired Excellent Quality Certificate (EM) (Ministry of
2013. 06 +E RUSAT|Y XH 2004. 10 LAZEOIZA(EM) TS (AAXIE 7|2 EZ) : medium business administration (Innovation Business) 2004. 10 Cog”'g?erfje» '(’j“iUStry and Energy Institute of Technology
and Standards
Receive a prize "Small & Medium Business a merit award" Acauired Korean Industrial Standard Marking (KS) (KS
2013.05 | ZAVIQSDA EA (0[aHAE DS AR 2004.04 | SHRALTFHEAIRIS(KS)EIS - KS D 5101, 5201, 5530 2013.05 | (gy the Ministry of Science, ICT & future planning) 2004.04 | Acduired Korean & g (KS)(
2012.00 | 2012 Ffstn A2 7|e) M 2004.03 | SITHEEEEA 2 ARG | SRR G iy (W it T 2012 2004.03 | Established R&D department
Certification of KIBO Vision Club (By korea technology -
. N 2012. 07 " . Designated as a recommended product (copper plate)
2012. 07 [71& Vision Club] 3|2l 215 2003. 12 QMU ERR4 ZHAE(ST) XIH finance corporation) 2003.12 withgexcellent quality by Incheon Metropolitan City
Acquired Green Technology Certification from Incheon i P
2011.12 . . . Selected as a promising small and medium-sized
201112 | 5472015 S(XAZH ) 2003.06 | QHA RUEAI|Y MY Aozl Gy R ol led e Bl 2003.06 | Lt ice (By Incheon city
2011.11 Selected as a Vision Company (By Inchon City) 2003. 02 Selected as promising SME (Incheon Metropolitan
2011. 11 QIM HITI | M 2003. 02 D ZAT|HolM SAH(E7 | HERE ) : Government)
2010. 09 Awarded Contributor for Development of Excellent o
2010.09 | QAXHET HLRTBXIA SAHKIA TSP BY) 2003.02 IS0 9001-2000 215 ' Capital Goods (Minister of Knowledge Economy) 2003.02 11509001 Certification
14 StA X XIS ZHolX|ed Mot HXICHE Received the Encouragement Award at the 2010 Learning Designated as a specialized parts and materials company
2010. 08 ch?églr_/i? M2t ZoUx|el gt Feel 2002. 12 HE ATHET|HQIS (AAXIH) 2010.08 Organization Gyeongin Regional Performance Contest. 2002.12 (Ministry of Commerce, Industry and Energy)
o o T o
L N . The 4th Incheon Metropolitan City Small and Medium Selected as a promising small and medium-sized
2009. 12 H|42| QAMBAA| ZA7|HICHA FHE{at 24 2002. 10 st M2 W2 RUFAV|Y MY 2009. 12 Business Award was awarded. 2002. 10 business by thpe Korea I%evelopment Bank
2009. 12 Commendation for excellent foreign employment
2009. 12 o=l 1 27| BE 2000. 08 Y 3F el 3 : company 2000. 08 Coil factory line extension
Designated as a promising export small and medium
2009. 06 FEQRUSAT|IH XA 1997. 02 HAEH HK| Sl M| 92-208%) 2009. 06 ente%prise 2 L 1997. 02 Military service exception company approval (No. 92-208)
. " — . o -~ Awarded 1 Million Dollar Prize on the 45th Trade Day Selected as a partner company of LS ELECTRIC(LUCKY
2008. 12 H453] ool " 1HOtEE S M" (2R HH D) 1996. 03 LGAFH(LUCKY GOLD STAR) 8 dH| MH 2008. 12 (Small and Medium Business Administration) 1996. 03 GOLD STAR)
o ERATIE] S AN (ERASTIEE L LA AdE Awarded the 4th Small and Medium Business Technology
2008. 10 M43 ZAT|Y 7|EEM SA 4 (BAT|HH) 1996. 02 FotLias dE 2008. 10 Innovation Bro;ue Award (Small and Medium Business 1996. 02 Hana Metal Co., Ltd. established
Administration
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Rolling, Extrusion and Drawing Machining of Non-ferrous Metals
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Patent

Year Contents

Patent - .
N 2002 Contact bar for refining metal and manufacturing method

registration

Patent . .

registration 2005 High heat-resistant copper alloy

Patent 2005 Bonding structure of copper electrolytic refining for negative sheet

registration

PR 2006 Manufacturing method of block for cooling jacket

registration

Patent 2007 CD free High conductivity and high strength heat-resistant copper alloy

registration

Patent ] ol F . .
) . 2008 Cooling block with integrated adapter for water pipe connection

registration

Patent Copper electrolytic refining for negative sheet and the copper electrolytic
. . 2010 e . > . oo .

registration refining for negative sheet joint for welding jig equipment

Patent . . .

registration 2011 Automation device for copper product drawing process

Patent 2012 Welding jig device for negative sheet for copper electrorefining

registration

Patent . . -
N 2019 Manufacturing method of negative electrode sheet for copper electrorefining

registration

Patent 2021 Sheet type Cu sputtering target and manufacturing method thereof

registration

Patfent . 2021 Calibration device of bar-type drawing device

registration

Year Contents

Patent 1998 nagative plate for copper electrolytic refining

Patent 2005 Electrolytic refining head bar with cooling structure

Patent 2011 Bar form of copper item drawing for a pulling equipment

Patent 2011 Bar-form drawing product of correction device

Patent 2012 Packing device for copper products cut in bars form

Patent 2021 Roll rolling mill

09
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List of Main
Equipment &
Facility

HEH 2 A
FRAIL
SELEY|
ofE/Qlt 0lt7] 1~257|
Qldh =M w7
o FXE|2 Y SEE MY 5
S HEE OHEIE UXE 2= WA XUB EF
4CHefRl7| (24)
SET|A AEEYHHMIS
Mgt @2l 3ic|, MCT, NCT, 23| Ze{EX, (27|
F27HeiX HENE A4
N
ZAp Sub My| ®M7|2tol MM ZAFARH HE 9! M K| Electric Line Bus Bar - 55000A (3Line)
ene Main Bus Bar % Support Mz 9 AlZ
ZAp ol MH| F7|2tel A ZAL XK EHE 5 MR Electric Line Bus Bar - 18,000A (4Line)
ere Main Bus Bar % Support MZ 2 A3
2t Power Supply & Pressure Ring - =L{ 2| 2T MH| M= I A|S
ele Cu Bus-Tube (56@x34@, 72@x423) - 30MVA, 40MVA S
SAHHL M7 (CAD =& X}A) Design Bus Bar & 2 X2 L& A3

H| Xt

Cu Bus Bar, Cu Bus Tube, Cu Flexible

0=
=
oE
d0

1XHATH A4S 7|A| 718 2 MEEof cHet B4 U Het Test & Check
(HA Test, =M Test, Bus Bar '#E Check, Bolting Check)

10

Business
Performance
Record

Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

Division

Name of Facilities

Extruding / Drawin

Extruding equipment In water

Drawing equipment No.1~No 2

Straightness correction equipment on drawing and etc.

Coil

4 Hi rolling Mill

Plate Leavelling equipment and shearing equipment

Heat treatment furnace and slab scalping Equipment

Machineries

4 Hi rolling Mill

Annealing furnace and shearing equipment

Lathe,Milling. Radial Drilling M/C, MCT, NCT, Plano-milling M/C, Water Jet, Mass
welder

List

Business Perormance Records

Project name

Electric Line Bus Bar of Foil facility - 55000A (3Line)
Production and Installation Main Bus Bar & Support

Project name

Electric Line Bus Bar - 18,000A (4Line)
Production and Installation Main Bus Bar & Support

Project name

Power Supply & Pressure Ring Production and Installation Electric Arc Furnace
Cu Bus-Tube (56@x34@, 72@x42@) - 30MVA, 40MVA S

Design (CAD)

Work scope Bus Bar & All the Other Materials
Facility name Cu Bus Bar, Cu Bus Tube, Cu Flexible
Work scope Material Production and Machining Defect Inspection

(Insulation Test, Conductivity Test, Bus Bar Fever Check, Bolting Check)

1



Rolling, Extrusion and Drawing Machining of Non-ferrous Metals
www.hanametal.com

Copper 72| 4 PeEae R U IE
Material (Types and Signs of Copper and Copper Alloys)

01 M9 1250 53 Su-UE-YU-OMNE MY == e
L[]
C B B HZE SEAHNE AdHuto] 2715 SR, Type Remark
opper bus bar RAME RS O OlESL OASt HED
pp 7|74|—|OE,E|_-|EEE |_|'—|°|'ETT°|_I'X'”EE Q’a'ﬁﬂﬁ E%’ 7|§ ‘gg 5*—'.‘3;'%52”
MA 2 F CopperAlloy No. | Shape Designation | Type Properties & Typical uses
High quality of conductivity, Chemical H7|-go| M, MY E2Y 71340] 24511, 8T Y LAY -LiSH0] SChetald 2217] S0lM 228 7tsto]
. T A F27F LOJLEX] eh=Ch W78, SRS YE8 S
composition 99.90% above -
;h C1020P Excellent conductibility for electricity and heat. Excellent malleability, work ability for drawing, weld
e CH22F S247k AbjEuE S eets DA = ability, corrosion resistance, and durability, Hydrogen embrittle ment doesn't occur even though it
< eeoalL,TILEES 1020 gxl__;:free high is heated at high temperature in the reductive environment of high temperature. for electricity and
Use high capcity electrical main lines, distribute Coxtgiuctivit c% or chemical industry etc.
v copp 7| g0l HEN0| B Mot SR IS8 UAS WS H0l ECHEYIE, 55, 158, SelEelg, A%, 712 5.
[SEI . C1020R Excellent conductibility for electricity and heat. Excellent malleability, work ability for drawing, weld
trips ability, corrosion resistance, and durability, For electricity, steam oven, architecture, chemical industry
and gasket. etc.
02 a9 7|, EH=H0| L4510, T Y, LA H0| 24310 HAM-E2Q 7t2 - STA LAY L= 4-Ho| MZ 40| ELIC12202 SN £917| S04 1202 7tHst0{E &
. o Cc1100p 2 327+ LOfLIX| @HECHC12012 €1220 Y C1221ECH HY|o] HEMO| SCLERE, GH|Y|, HAZ, ASE, 3tz
EME2 98%0|4e. SoE ) 5 b b
Copper ROdS / High quality of conductivity and heat radiation C1100 EIZINS
gnq Yy y Electrolytic copper Excellent malleability, work ability for drawing, weld ability, corrosion resistance, Durability and
Ba rs with high anticorrosion ES C1100R conductibility for hart. As for C1220, hydrogen embrittle ment doesn't occur even though it is heated at
high temperature. C1201 has excellent conductibility for heat. For bath oven instant water-heater, Gasket,
8c HI|HE sfotzolg £ Architecture, and chemical industry. etc.
Use electrical parts for chemical industries o c1201p
C1201
ES CI20IR N
HAY-E2Y 7138 Y LAY L H-Fo| M=40| ECHC12202 Sy 2217 B0|M 1202 JHHSHoE 5
A #[3}7}F OJLIK| H=CHC12012 C1220 Y C1221 L M7|o| Mz Mo| ECHLELL, EH|7|, A, HXE, 3t
o C1220P RERES g s.
04 A ATf2ZAo| g0 2 2HE 28X12| @70 SE5}| €1220 Phosphorus Deoxidized
. olx o L - copper Excellent malleability, work ability for drawing, weld ability, corrosion resistance, Durability and
Machined 2lsh 2| |2t 7|&Tlg BERetn 2HE HHe| = CI1220R conductibility for hart. As for C1220, hydrogen embrittle ment doesn't occur even though it is heated at
= high temperature. C1201 has excellent conductibility for heat. For bath oven instant water-heater, Gasket
{E A 2 = s s
O["E AHKTrolley & | Beam, Angle, Channel 5) N Architecture, and chemical industry. etc.
Copper PrOdUdS Trolley , I-Beam, Angle, Channel and etc. o C1221p
C1221
Deformed bus bar = C1221R
2 X &8, Al s, DY S o ©2100p
C2100
S C2100R
g C2200P
04 H¥ B2 B/ 52717 7HBE NC, CNC BB TS 2200
L]
M h. d 0|23t H4 &2/, IME, 2|0 HA HE 5 7t37|AHIE = C2200R e A3} Zedo| ot SE D, MAHY-E2Y 7t8 4 LA Mo| ZECHA=E, ZAl7, oFEHE #0]A 8.
aC lne 0|83 ™MX| HA H} &l QIHE| £ - e — ‘G_ilcéling Beautiful color and polish, excellent malleability, work ability for drawing and corrosion resistance.For
ﬂ . . architecture, accessory, cosmetics cases. etc.
Copper PrOdUdS Bus bar, copper rod machine processing product €2300 y
Sleeve component product using the CNC ES C2300R
machining machine, insert, lug bus bar. Earth o C2400P
grounding bus bar and sleeve, invert parts. €2400
N C2400R
b C2600P HHY-OE E2Y0| 7tZ3-40| 24511, =5 40| ECLALSAHE WEI| S.
05 A M7, GHEM0| R4:8HH, MAM L{AIMO| 24:5HH =H €2600 - 2600R Excellent malleability, work ability for drawing, plat ability, For car radiator and deep drawing such as an
o = 3 empty cartridge. etc.
22 98%0/412. HE1N, STYO| 24510 4 33}2 Copperzine Aloyserass| P
Copper Sheets 2o7|x]| gp=Ct B C2680P opperzinc AloysiBrass) | motg.c 2ol 7134, E240| FCh AUHE, Jlofet, 2ew S0l ERUB MR WAl 5.
2680 . . ] . . ]
i 0 i Excellent malleability, work ability for drawing and corrosion resistance. For deep drawing such as snap
Conductivity 98% above and excellent welding = C2680R button, camera, and thermal insulation car radiator, wiring appliances, etc.
performance
H C7351P
8c M7|1RE, 8T8, 2 YE, HHXIIE, XIS, M=0|34], Gl
. . . . . EN C7351R
Joint Bar Using electrical parts, welding rods, chemical
industrial use, construction materials joint bars. by CT7451P
C7451 Zeho| oS, MAY, LI 24, LHAIH0| ZCECT351, C75212 +540| ZHICLAY YWEIXL #Hlo|A, EMX|AH
HE2L M= = XIAIZ OFAl7| O =8 jloh)| =
06 Mo WZECHE M FMEAO| BT 7| ABE MI|2E Sof 40T ES C7451R - d, 2ES MW, AIZIERH, FAE, P47, 9277|058, 27| &.
N 7t b2 Mo| Bt ZEC} Nickel Silver Beautiful color, Excellent malleability, Corrosion resistance, C7351, C7521 is contractibility
Co er Stri S grlocrl === 4 C7521P advancedOscillator case, transistor cap, accessory, Western tableware, architecture, wind instrument,
pp p Good for cold forging and rolling, used on mechanical C7521 etc.
. - = C7521R
parts, electrical parts, and has good hot workability.
g CT7541P
S AN, MMl S —
Interior design, decoration, accessory = C7541R

12 13
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7|AI™ EM (Mechanical Properties)
2| & FA2|ek2 ok 81 [ (KS D 5201) (Copper and Copper Alloy Plates and Strips)

7|AI™ EM (Mechanical Properties)
2| & FA2|ek2 ok 81 [ (KS D 5201) (Copper and Copper Alloy Plates and Strips)

Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

2d S g Il QIZAIY EELE ZEAIE
TYPE CopperAlloy |Temper |Designation | Tensile test Bending test Hardness test
No. £ mm ABAE | AME% |(SHmm |IUAE | oHEEX| | EHmm |HHAZE
Thickness N/mm 2 Elongation | Thickness | Bending | & Inner Thickness | HV Vickers
Tensile ratio Angle radius hardness
strength
€1020 P-0 0.30184 30008t | ;950,41
0 Over 350[4 20|38} Under | 180" Ukt Close |- -
C1020 R-0 0.30]4 30[8}
€1020 P-1/4H 0.30]4 300]3} =72] 058
it As 1/4H 215~275 250(4 20(3t 180° Thickness | 0.30|4 55~100
MAg g AF 20l -
Oxigen free high 1020 C1020 R-1/4H 0.30]4 30]3t 0.5 Mutiple
conductivity -
copper €1020 P-1/2H 0.30]4 200(3}
1/2H 245~315 1504 20|38} 180 SHel 18 | 0.3014 75~120
C1020 R-1/2H 0.30]4 30/8}
C1020 P-H 0.30]4 100(8}
H 2750| 4 - 20|38} 180 el 1.5HH | 03014 800|4
C1020R-H 0.30]4 30|35}
€1100 P-0 0.50]4 30013}
o] 1950|144 350]4 20|38} 180 ] - -
C1100R-0 0.30]4 30|38}
€1100 P-1/4H 0.50]4 300]3}
EHz mjxs 1/4H 215~275 250|4 20]3t 180 el 0.584 | 0.30]4 55~100
="V C1100 R-1/4H 0.50]4 30]8}
Electrolytic €1100
tQtlJ%h ) 1100 P-1/2H 0.5014 200/}
pitch coppe 1/2H 245~315 | 150/4 20|35t 180 =l 180 | 03014 75~120
C1100 R-1/2H 0.50]4 30/}
€1100 P-H 0.5014 1005t
H 2750|4 - 20]3t 180 SHe| 1584 | 0.30]4 8004
C1100 R-H 0.50]4f 30/}
C1201P-0
C1220P-0 0.30]4 300]3}
o C1221P-0
19504 350|4 20]st 180 Ik - -
C1201 R-0
C1220R-0 0.30] 4 30/5t
C1221R-0
€1201 P-1/4H
C1220 P-1/4H 0.30]4 3003}
C1221 P-1/4H
1/4H 215~275 250[4 20|38} 180 FH2| 0.58H | 0.30]4 55~100
C1201 R-1/4H
C1220 R-1/4H 0.30]4 30[8}
olerts 20
Phosphorus 8223 C1221R-1/4H
Deoxidized c1221 C1201 P-1/2H
copper
C1220 P-1/2H 0.30]4 200(3}
C1221P-1/2H
1/2H 245~315 1504 20]3t 180 SHel 18 | 0.3014 75~120
C1201R-1/2H
C1220 R-1/2H 0.30]4 30/8}
C1221R-1/2H
C1201 P-H
C1220 P-H 0.30]4 100]5t
H C1221P-H
2750|4 - 20]3t 180 SH2l 1.58] | 0.3014 8004
C1201R-H
C1220 R-H 0.30]4 30/}
C1221R-H
14

ek UZHS g 1= IZAIY TEAE Az AE
TYPE CopperAlloy |Temper |Designation | Tensile test Bending test Hardness test
No. ZH mm Qlztzte Mg % | EHmm | ZELE oHZuix| SH mm | HHAAE
Thickness N/mm 2 Elongation | Thickness | Bending | & Inner Thickness | HV Vickers
Tensile ratio Angle radius hardness
strength
€1020 P-O 0.30|4+ 300/}
0 L9501 Il | 2008t Under| 180° uK Close |- -
C1020R-0 0.30|4 30[5t
€1020 P-1/4H 0.30|4 300(3t =m2] 0.5t
1/4H 215~275 250]4¢ 20(8} 180° Thickness | 0.30|4 55~100
€1020 R-1/4H 0.30]4} 30/t 0.5 Mutiple
= €1020 P-1/2H 0.30|4 200[8t
Copper zinc €2680 1/2H 245~315 1504 20(3} 180 SHl 18 | 0.3014 75~120
Alloys (Brass) 1020 R-1/2H 0.3014 30/3}
€1020 P-H 0.30|4 100/t
H 2750|144 - 20(s} 180 SH2| 1581 | 0.3014 8004
C1020 R-H 0.30|4 30[8t
€2680 P-EH 0.30|4+ 100[8t 0.3014
EH 5200(4 - - - - 1450| 4
€2680 R-EH 0.30|4 30[5t
C7351P-0 0.150[4
0 3250|4 2004 1601t 180 Ukt - -
C7351R-0 50[8t
C7351
C7351P-1/2H 0.150]4¢
1/2H 390~510 | 5014 1.60[% 180EEW | FHel 18 | 0.15014¢ 105~155
C7351R-1/2H 50|st
C7451 P-0 0.150]4
0 3250(AF 200| 4 1.603t 180 Qxt . B
C7451R-0 50|86t
C7451
C7451 P-1/2H 0.150|4
1/2H 390~510 | 5014 1601 180 =W | FHIQ 18 | 0.150[4F 105~155
C7451R-1/2H 505t
C7521P-0 0.150[4
0 375004 200|4 1.60(8} 180 UK} - -
opy C7521R-0 50(st
Nickel
Silve C7521 P-1/2H 0.150|4¢
C7521 1/2H 440~570 | 5014 1.60(3} 180 =W | FHIQ 18 | 0.15014F 120~180
C7521R-1/2H 50[s}
C7521 P-H 0.150]4
H 5400/4 3014 1.60[st 180E=W | M 281 | 0.150/4 1500] 4
C7521R-H 508t
C7541 P-0 0.150|4
0 35504 200(4 1.60[5t 180 Ry - -
C7541R-0 508t
C7541 P-1/2H 0.150]4
C7541 1/2H 410~540 | 5014 1.60(3} 180 =W | EHQ 18 | 0.150[4F 110~170
C7541R-1/2H 50(3}
C7541 P-H 0.150]4
H 4900| 4 3004 1.60(3} 180 EEW | FH2 28] | 0.150]4 13504
C7541 R-H 50|t
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7|AI™ EM (Mechanical Properties)
2| 9 F2|et2 & (KS D 5101) (Copper and Copper Alloy Rods)

72| HA HE BEX|2| 5| EXHHE

(Tolerance of Copper Bus Bar)

Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

ek A" Temper 7|l I A
CopperAlloy No. Designation Tensile test Bending test
EH mm IFZAE N/mm2 | HAE % 1 mm H|HAZAE HV
Thickness Tensile strength | Elongation ratio | Thickness Vickers hardness
6014
C1020BE
F 1950| 4 2504
C1100BE 1000[4¢
C1020BE " " . "
0 C1100BE 60|4+ 1100[8} 215~275 250]4
604+ 250(8t 2450| 4 150]4
B 5 3 3
€1020 12 C1020BE 25234 5005 2250|4f 200(4f
C1100 C11008E 503 750[3 215014 25014 -
75% 1t 1100(8} 2050]4f 300/ -
60|+ 250(8t 2750|144 -
N K .
! C1020BE 2523} 500 24504
C1100BE 50} 750[} 2250[4 -
751t 11008t 2150(4 -
E ; ;
7|AH|™ EM (Mechanical Properties)
F2| A H} (KS D 5530) (Copper Bus Bars)
gals g - QIFEAIY RN ENEg
CopperAlloy No. Temper | Designation Tensile test Bending test Conductivity
EH mm QITZLE N/ HME % EH mm RS oHZHIX|E %(20°C)IACS
Thickness | mm 2 Tensile | Elongation Thickness | Bending Angle | Inner radius
strength ratio
0 c10a088 2014 300[3t | 1950/4¢ 3504 20/4 15003t | 180 =71 058 100014
1/4H clo00e 2014 300/8t | 215275 25014 2014 150[3t | 180 =7 104 980]4¢
€1020
€1100
C1020BB A0l g . F1Eols .
1/2H C1100BB 20|44 200[5t | 245~315 150] 4 2014+ 150[8t | 90 S| 1584 980] 4
C1020BB L 100lA , . . ,
H C1100BB 20|44 100[8}F | 275014 9704
16

= =2l 5184t Z9| 5|2x}Tolerance of width(mm,inch) H|Z
Width | Tolerance of thickness Remark
= 2000]2t 2000| 4 3000]3} 1000]gt 1000]4f 3000]2t
h d
Thickness {under) (over)
20|14 3.20[3t +0.08 +0.8 -
3.2%1t 50|86t +0.10 FHO| SIERE(HEE
etz XEels B4kl
5%t 80|t +0.12 +0.13 2| 2642 $HCt.
8% 1t 1208k +0.15 +0.18 *1.0 +1% Tolerance is double
oftable valve in case
12142008t +0.20 +0.23 ofjust (+) or ()
201} 300/ +1.2% +1.3%
__I.l.|'-_l_| |:|-le |:||. E—-—"Il*ol §|.'5I-J\-l_,_=l_:E
— — T — 1O L.
(Tolerance of Copper Bus Bar)
sas sstA £ (%)
Copper
Alloy No Cu Pb Fe Sn Zn Al Mn Ni p
1020 99.96014 - - -
1100 9990014 - - -

B N 0.0040[4f
€1201 99.9004f 0.01502t
€1220 99.900/4 - - 0.015~0.04
C1221 99.750|4 - - 0.004~0.04
€2100 94.0~96.0 0.050/3 0.050/3 - Limx| -
€2200 89.0~91.0 0.050[3} 0.050/ - Lix| - -
€2300 84.0~86.0 0.050[3} 0.050[ - Limx| - -
€2400 78.5~81.5 0.050[3} 0.050[} - LiHx| - -
€2600 68.5~71.5 0.050[ 0.050(3t - LiHX| - -
€2680 64.0~68.0 0.050[} 0.050(3t LiHx| - -

C7351 70.0~75.0 0.10013} 0.250[3t LI 0~0.50 16.5~19.5
C7451 63.0~67.0 0.100]3 0.250[3t LHHX| - 0~0.50 8.5~11.0
C7521 62.0~66.0 0.1003t 0.250[8 L x| - 0~0.50 16.5~19.5
C7541 60.0~64.0 0.1003} 0.250[ L] - 0~0.50 12.5~15.5
e
=2k SIALE
=X= =
(Kg/m) (The Table for Weight Calculation)
EH 34 HZE
Mathmetics Specific gravity
. ZSheet S 7H|(mm) X2 (mm) X 1,000(mm) X H|5 X 1/1,000,000 =
S 8.9
At square Pillar T 742 (mm) X 1,000 (nm) X B X 1/1,000,000 Copper
{28 Hexangon Pillar 2/V” 3X(Ch#2121)X1,000(mm) X H|Z X 1/1,000,000 ss
> 8.5
2H= Rods (2F2imn)> X 1t 1,000(mm) X | 5 X 1/1,000,000 Brass
2 Plpe (44Zmm)? X 11X 1,000(mm) X H| %X 1/1,000,000 AL 27

17
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Bus Bar 5|12H &
(A2 20°, 3122 80° DC) (Allowable Current Chart of Copper Bus Bar)

= | 1"“(1 Sheet) 204 304 404 Sof 6o 700 01. S K2 £2 2 Llsts OHE, 84 S2 B3| 23t Copper Jacket
Size . Copper Jacket to protect against friction and corrosion caused by high heat from the water cooling system
size  |E®R |E¥T |EEZR |E¥T |EZR |EER |E¥R | ERR |E¥R | ERT |E¥R  |ERR | EES Copper Coollng
15x3 151 192 398 437 672 713 943 987 1,212 1,260 1,480 1,532 1,750 1,805 Jacket
20x3 193 247 508 559 858 909 1,203 1,257 1,547 1,604 1,889 1,951 2,231 2,297
20x8 348 446 848 959 1,426 1,549 1,995 2,135 2,563 | 2,720 3,126 3,305 3,694 3,889
25x3 234 302 615 608 1,038 1,100 1,455 1,520 1,870 1,938 2,284 2,356  |2,698 2,774
30x4 321 417 834 924 1,406 1,496 1,969 2,064 |2,529  |2,630 3,089 3,196 3,647 3,762
30x8 480 623 1,195 1,346 | 2,008 2,170 2,810 2,988 | 3,608 3,805 | 4,408 4,621 5,201 5,437
40x4 412 540 1,070 1,188 100 1,917 2,520 2,641 3237 3363 [3952 4,085 4,667 4,806
40x8 609 798 1,529 1,720 2,567 | 2,767 3,591 3,807 | 4,610 4,845 5,627 5,882 6,644 | 6,919 TR AN A R AL #AE
Water pressure & Water Flow Test Finished product
50x5 566 747 1,456 1,625 2,445 2,612 3,421 3,594 1392|4574 5362 | 5553 6,330 | 6,531
50x6 625 826 1,598 1,789 2,683 2,874 3,753 3,953 4,819 5,030 5,882 6,106 6,944 | 7,182
50x8 735 971 1,853 2,086 3,109 3,347 4347 | 4,602 5,581 5854 | 6,812 7,105 8,041 8,356
60X 6 733 975 1,872 2,099 3,141 3366|4392 | 4625 5,638 5,883 6,882 7,139 8,124 8,394
60x8 860 1,143 2,170 2,445 3,638 3,916 5,086 5,379 6,528 6,840 7,967 8,299 9,404 9,759 02 Bar ZA50]| @15 = 7t2 8 ot Wzta2ts E6f| Mol =X 2iolo| HtE S eX|Etat SA|0]| M= MAH| AFRE|= HIEQ.
60x 10 975 1,296 | 2436 2,757 4,079 4,411 5,702 6,056 7,317 7,699 8,929 9,340 10,540 | 10,980 Copper COOliI‘Ig Ezovc\llziiroc: :\l/i;iglavgilteh ieheleithe centerline o prevent overheatng o theprodcts working <o mess
80x 10 1,249 1,677 3,127 3,543 5230 | 5651 7,306 7,749 9,374 9,844 11,438 [11,937 | 13,409 | 14,029 Bar
100 10 1,519 2,054 | 3,799 4,312 6,346 | 6,859 8,863 9,395 11,368 [11,927 | 13,869 |14458 | 16,367 | 16,987 (Conta ct Bar &
120x 10 1,785 2,428 4,456 5,069 7,437 8,043 10,382 |11,006 |13,314 |13964 |16241 [16920 |19,165 | 19,875 Head Ba r)
130x15 2,390 3259 |5885 |6743 9,808 10,676 | 13,683 | 14,504 | 17,543 | 18506 |21,396 |22,416 |25245 |26,325
13020 2,807 3,828 6,831 7,875 11,372 12452 | 15860 |17,014 |20,330 |21,570 |24,782 |26,123 [29,250 | 30,674
140x 15 2,551 3,487 6,280 | 7,200 10460 |11,387 |14,592 |15559 [18706 |19,726 |22,813 |23,891 |26916 | 28,054
140x20 2,993 4,091 7,286 8,402 12,126 [13,275 |16910 |18131 |21674 |22,981 |26430 |27,828 |3L181 |32,673
150x 15 2,711 3,714 6,671 7,653 11,108 [12,093 |15492 |16,518 |19,859 |20,937 |24218 |25353 [28,573 | 29,768 Contact Bar Head Bar
150x20 3,178 4354 | 7738 8,926 12,874 [14,091 | 1750 19,239 23,006 |24,380 |28,053 |29,519 |33,094 | 34,655 | OFC REI| Atk SHH= ChEE F7| AR A OLR(TER) BIA Hiof o3t
160x 15 2,871 3,941 7,059 8,104 11,750 | 12,794 [ 16,386 | 17,469 |21,003 |22,138 |25612 |26,805 |30,216 | 31469 (40 ~ 60T x 50 ~ 200W x Max 15000L) ATH7+2 ®ZE (80T x 550W x 3300L)
16020 3,362 | 4616 8,187 9,448 13616 [14902 |18,982 20,339 |24327 |25769 |29,662 |31,197 |34,993 |36,622 - Water-cooled product made of Final Product OFC - Rolling (Forged) bus bars for high capacity
170% 20 3,545 | 4877 8,633 9,966 14353 [15708 |20,226 |21431 |25638 |27,148 |31,260 |32,862 [36,876 |38,574
180x20 3,728 5,138 9,076 10483 [15084 |16,509 21,024 |22517 |26,940 |28,519 |32,846 [34517 [38,746 | 40,513
19020 3,911 5,399 9,517 10,997 [15811 |17,306 |22,034 |23596 |28,234 |29,880 |34422 [36161 |40,604 | 42,439
200% 20 4,092 5,659 9,955 11,508 | 16,534 | 18,098 |23039 24670 |29,519 |31234 (35987 |37,795 |42,449 | 44,354

- Reference 2t Reference value

- |EC 7| =0 2 A AZATo|H MX|EA Y R0 2} 20~25% MFE0| 24 2 4 ULt
Calculation is according to IEC standard and the amount of current can be reduced by 20 ~ 25% depending on the location of installation
and the conditions.
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03.

7| 2l SAE-1
(Electrical Line
Works - 1)

20

A. HIH HHIE HI|2Hl SAF A
Electrcal Copper Bus Bar Line Work for Refinery Mill

1. Main Bus Bar S X (Main Bus Bar & Other Materials)

- Main bus bar 25 - B4 HAH
- 30~80T x 200~600W x Max 7000mm - 30~80T x 200~600W x Max 7000mm
- Main bus bar bending - Neutral bus bar

2. Copper Bus Bar Electrical Lines

HH X T| 2tel

View after electrical lines work completion

-+ /-2 48V 45,000A Mx| = MF . 15~30T x 200~400W x max 15000mm
- Copper 50 x 550W
- DC/ AC 48V 45,000A completion of installation

Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

04.

MI| 2121 SAE-1I
(Electrical Line
Works - 1)

B. HIE 3! stetedH| 72l A

Bus Bar Line Work for Steel Mill & Chemical Industries

MX| = ME Cu bus bar 6T x 150W / 6T x 200W
View after installation

MK = HE Cu bus bar 20T x 350W x Max 5000mm
View after installation

21
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04.

7| 2121 SAE-1N
(Electrical Line
Works - 1lI)

22

C.H8% ARC 7|2 S| 3A

Electric Power Supply Facilities for Electrical ARC Furnace 2| ATHE o| 25tk

S 28 2K 1

View on the installation of copper pipe lines

TS0l HEE|= Cobel &%

Cobel installation to Electrode

TR 2Kt 247 (0| M ST EEXtet £ 51 dX

Copper plate terminals assembly
& installation at the 2nd transformer

05. 1. 7|4 7}3 M= Machined Products

1A 738
(Machined
Products Using
Copper Material)

Ss
L &
72| 2% 7|A 7t3 = Tin Coating 72| A% 7|7 7t& = Ag Coating
SHZH 8H = Clamp ¢ . . . . .
Tin coating after machined copper products Ag coating after machined copper products

Copper pipe line clamping after welding and
installation works

TE| X 71A 7tE ®ME T2 27 7|4 7t3 = Ag Coating
Flexible bus bar Alx| Machined products using copper material Ag coating after machined copper products

Install flexible bus bar

S22 (1D 480, OD 720)3t CH S &% = Flexible T2| 2% Flexible Rubber Coating XM= 2| AT 71A 7tE ME
ap Hx| Rubber coating copper flexible products Machined products using copper material

Flexible installation works after the welding works
between copper pipes and C-type copper plates

23
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06.

=
s48¥

Special Welding

24

1. EHI29! 23 (Thermite Welding)

B2 8% &t 1Y

s HEo 8H =013 8 EH

=S od

View of graphite molding setting for thermite The surface after thermite welding on the jointed

welding parts (T-type)

2. =8 23 (Explosive Welding) (Cu + Al welding)

AlH+ Cu HE 8% 8=

Al bar + Cu bar welding Al bar + Cu bar welded metal bar machining process

3. 0|=7 2% (Dissimilar Welding) ( Cu + SUS welding, Cu + Ti welding)

HIEZ £ HZHoi| 2ot X 8 24
The refining equipment of non-ferrous metals,
Cathode / Anode plate

Welding parts

Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

06.

=
54 8%

Special Welding

4, 32[2t 273 ( Cu + Cu welding)

ST 012 8% HAE 3 Wk

Sectional cutting area after the welding each
welding rods.

1) Cu Welding

5. 72| Ito|= 3 ( Cu pipe + Cu pipe welding)

T2l & 8%F (ID 4809, OD 7209)
Cu pipe welding

6. L =X 23 (Mass plate welding)

T2 283 (80T x 150W x 3600mm)
Cu plate welding

25
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otz &2 2 9 Bus Bar 4t 2els 2&311 JASLICE

Sheets & Strips
Line

26

-C-@

Melting

— Cutting -

!
Slab A 9

Heating
O
)0 (©
Cold Rolling

v

».g_g.J

Hot Rolling ~ Scalping both
surface at once

~
o

Sheets

Strips

Slitting

2%

Process

33 L
Description

@ 83l (Melting

SHZ 9 |20l M MRS HE2Z0|M Sslfeict.
Melting by Rotation & electrical furnaces

Z1| (Slab)

HXTHE =04 7 2 StripS THS7| et BHHIE
Semi-finished products for sheets & strips products

@taz (Heating) E;:E’r:g%rilc%s?iig Hot-rolled

® B2 (HotRolling) | £ 888 5252 1 a
L
® gzt (COId Rolling) fojﬁiﬁlggpigs%:fljlarflzd products
@ 42¢etel (Finishing Rolling) | o 5 1% ~T1= =%

Hct (Cutting / Slitting)

ZoH|Xte] 2710 S| Zat Zo| Het 3H
For the customer's sizes

AE HE (T 2Y)
Finished products (sheet/coil)

-

X
o

M=

Ok

Rolling, Extrusion and Drawing Machining of Non-ferrous Metals

SiLig &2 2 9 Bus Bar ‘it 2l 2E311 JASLIC

02.

Bus Bar A4t
=23

Bus Bar & Rod
Line

% - A

Melting Billet Heating

{

¢ -ob- B

Stretch leveling Cold Drawing Hot extrusion

{

Cw
nd S—

Cutting Bus Bar & Rod

23 23 U8

Process Description

SMZ Y W0 B R E HERE0M|M Ssfetct.
Melting by Rotation & electrical furnaces

® 2¢j (Melting)

@ Billet SEFZ 2 llE HES Billet ¥ 2 THECE
By vertical continuous casting

Billet2 YE3st7| £ 7ttt
Pre-heating on billets

® 712 (Heating)

7t 20l 7€ BilletS Y EHCE

ox i
o4& (Extruding) Extruding billets

. SFE Al MEHE BH AAUS FFHBET| 215 =Y
Al =
Axf2| (AC|d treatment) Surface acid-treatments to remove scales

® oldt (Drawing) UBE HES st FHOR Q1Y DiesS E610] HIES MABICE

ol 3 8B40l WAElY| G20 HEES F7| 9I0) DREYS Pc.

2™ (Fi -
@ s (Fltness) Dimensional correction

WHE HES AH|RP ISt 7Z O E HLksto] XZ3tstict
For customer's sizes

@ HEt (Cutting)

AZHE
Finished products (Bus Bars / Rods)
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