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COMPANY HISTORY

1985.5. M=3H 53
(HAZ 714-17HX| AX1)
Completion of a now
factory (Located at 714:17,
Yeonam-Dong)
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(BL7| =3
Selected as promising
company(Industrial
Complex for the
Promontion of small &
Medium

Companies)

1989.10. ES0I1ATF

2l 7ks

Operation a Hot-Dip
galvaniged coating fatility

1991.7.1 AIH=E SESX0 2lSt
Horst

S| 21991821

a2 LRI FASIAL
Transferred to'a corporation
Registered date : 1991.8.21.
Name : Duksan Industrial

CO.LTD.

1985 1989

1991

1996.10.12 FSHIEHG) 28
Established YU HA Industry

1996‘

2001.12, SLARMSEFEDL
FORIEEF)E QreiH
Amalgamated Duksan
Industry Co.,LTD Yuha
Industry Co.,LTD

2001

2007.6.3 BAIAME U B=
New and Expanded

Headquartes

2007

1982 1986

1982.9.1 HARIAL ME 1986.6.1 SILHXISXHF) ==

Established Duksan i S=

Industry Registered for co-company
of the Hyundai Motor

1982.11, SlE3EYEF)EY  Corporation

oH S

Registered for co-company ~ 1986.12.1 27|78

of the Hyundai Heavy (MY JEnE, 28

Industrial Corporation Producing environmental
machinery(Technical
corporation of the samlip
Intustry, Japan)

1990

1990.4. SIIE3Y =
S5

Registered for co-company
of the Hanjin Heavy
Industrial Corporation

1990.12. E80I1A=F 8
SBLHHNE 34 7tS
Enlargement & operating
of a environmental facility
for the Hot-Dip galvanized
coating facility

1990.12, E8%20|s3
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Enlargement & operating
a Hot-Dipped Aluminum
coating

1992

1992.9. =M x|
=

Registered for co-company
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Machinery LTD
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fo the Samsung Heavy.
Indusries CO.,LTD

2000
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2005
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TAES A
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Product Life 30 Years
Certificate of
Reliabilit(MKE)

2010,9.7 SHARACE)
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Duksan Industrial Co.LTD.,
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Hot dip Aluminium Coating
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Finishing work
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Inspection and product

THE EXCELLENCE OF HOT-DIP

ALUMINIZED 4820 539 94 27

9§l w2 Wi =4
The method and characteristics of
hot-Dip aluminum coating
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The method of H.D.A.(Alumer) is to'Clean the surface of a sleg_l_ or iron wiht acid which is an unique method
of our company in order to degrease and remove an oxide, after that to dip the steel or iron into a molten
aluminum bath (temperature 690°C + 10°C) for the necessary, and to make a pure aluminum, and to make
alloy layer on the surface between steel and aluminum layer which is formed over the alloy layer. The thickness
of alloy layer and aluminum layer depends on the dipping time and temperature but it is usually
0.01m/m~0.2m/m. Thickness of the coating layer is not unlimited but it can be up to 0.3m/m. Therefore
thickness of the coating layer can be adjested by quality and usage of a material. We use Flex in hot-dip
aluminum coating. This is main key which coat aluminum on the steel, very unique method of our company,
and made from several industrial chemicals. The coating layer of hot-dip aluminum coating is similar to the one
used calorzing and merallikon at the same time, but the alloy layer of calorzing contains only 26% of
aluminum but the alloy alyer of hot-dip aluminum coating contains exceedingly high 55~59% of aluminum,
The more it contains aluminum, the better it resists temperature and corrosion. The surface of hot-dip
aluminum coating is coated by dense aluminum but the surface fo matallkon is net dense. Therefore it needs
to be thicked because it can be panetrated by oxygen and doesn't have resistance to corrosion. It goes without
saying that hot-dipped aluminum coating is superior to calorzing and metallikon form the viewpoint of
resistance to corrosion.

Specification of Aluminum Hot-Dip coating Bath(m/m)Width 1.8m X Depth
1.8m X Length 7m Product Capacity 1,000 Ton per month

DUKSAN INDUSTRIAL CO., LTD | 11
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When iron or sreel is aluminized,the product looks silver
White and it's surface become smooth. This is because
coating layer consisting of aluminum is covered with a very
thin oxide film (Al ,0 ,)

System of coating layer is formed in order from the top
Al,0 Al layer, and FeAl ,. Basic metal consisting of fommin
iron or sreel is closely and firmly adhered to alloy layer
which takes the formation of tooth-like. Coating thickness
is 0.05m/m ~ 0.1m/m for alloy, 0.03m/m ~ 0.05m/m for
alloy layer and depends on the kind and thickness of a
steel.
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Microphotograph of cross-section
after secondary diffusion
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When aluminized product is heated in High temperature
for hours the surface of Al layer is themally diffused and
: - By Fe changed into alloy layer then the first. Heat resistance is

s ;hr"—:;f" exerted by alloy layer and the thickness of alloy layer Which
is diffused can be differentiated by coating thickness at the
start, temperature, and hours. Aluminized product after
secondary diffusion can be applied common carbon sreel,
stainless steel, cast iron, cast steel etc. and all kind steel
manufactures.
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Resistance to corrosion 100-
Hot—dip galvanized coating
_ - (Adhesion amounts 0.30 OSF)
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JIRIA| ECh 2|7 OlH(Z53A) Tt Zo| ol5HH & 0§
= = = L 4= Hot=dip Aluminzed coating
szt =IX| 9t ai7t EB'IE\:TH?} LR 0|E % 20 (Adhesion amounts 0.24 OSF)
(AI(OH), 0| El0fA| EHOAL (AHFEIER)0| &Lt 3

LHALO U0f Pin hole 957+ A4 EILICHRH 0|2

ARMCO BIAH 2HE0l| OJ51 7S (AR 14 1 Tesﬁi durag’:ion(Yr)4 5

W7l 27 22 ABHIEERBER)S 20 °

LHARSOl 2U01 OF0y| HIsH BSEI0| 2HEI0] 212 FACTORY SITE EXPOSURE TEST IN THE AIR(H.Rigo)
&, IS IS0 O L HE2S o4

3| YAEQIOLt U2N|EE 22103 7HL0IA AT Fa| 20| SiCkT SHEE|0f QALICE

Aluminum can be used for all kinds of silverware and structural sreel and has high resistance to corrision.

The surface of hot-dip aluminum coating is completely coated by aluminum so it has as much resistance to
corrosion as pure aluminum metal toward a corrosive.

and it cannot be easily melted like Zn.

Although melted, it becomes Al(OH), to have less rate of solution damage.

In resistance to corrosion, it can be influenced whether it has pinhole or not. Accoding to the results of
exposure test in the air for 14 tears by AMRCO company of USA, the hot-dip aluminum coating was
announced that the coating of Zn and lead completly gathered rust but aluminum coating gathered no rust for
over 10 years and 3 months in England.

el 822 dFulE =5 3 AR 9
Usage examples of hot-dip aluminzed coating steelpipe for sea water

ol FRf, LT 571 HiE o ZE ASKH si2lel, AT F, BALLAST, B-CH3s|22E, AT EXHAUST PPE,
Y7IQL 712 2 molL, AR FHEEC| i Buwety| SO ARZED USHC

poping for sea water, deck steam drain pipe, upper deck, a fire hydrant sea water line, engine room, ballast,
B/C oil heating coil, engine exhaust pipe, anchor chain, cargo oil pipe, sea water heat exchanger of a
petrochemical plant.

Deck steam drain pipe, 13 years in use Compared to 3 times exchange of uncoated pipe

AFTER 13 YEAR OF SEA WATER DRAN PIPE
(130M FROM SEA WATER INLET)

DUKSAN INDUSTRIAL CO.,LTD | 13
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Test example of resistance to corrosion

THE EXCELLENCE OF HOT-DIP ALUMINIZED | § %205 S20| 944

Amounts of corrosion(g/ y?)

SEAWATER SPRAY TEST (75°c~80°C)
2 +0.3209/ m? -0.5809/ m?
6 +0.210 -2.660
12 0 -6.017
21 -0.032 =707
30 -0.477 -50.532
50 -0.653 -72.350
100 -0.974 -101.832
300 -1.735 =

SALT WATER(5%) SPRAY TEST

National Industrial Standgrd Test Center

Hot-dip Aluminized coating steel
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Hot-dip Galvanized coating
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Weldability of hot-dip aluminized coating product
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In welding aluminized product, use lime type stainless electrode, iime titania type stainless electrode, or low
hyd-rogen type electrode, and good welding is obtained without generating blow hole, With sufficient
penetration and with good mechanical property. But it is most suitable to re-move the covering layers bevling
of aluminized product. Then it can lessen the melting amount of Al and is completely same as that of common
mild steel without changing any mechanical property.

In case of welding without removeing the covering at beveling,above electrode can be used but it can
increase a bit of melting amount of Al. By that, it can increase the hardness of bit to drop a little tensile
strength but does not generate blow hole and crack. Austenite stainless electrode is suitable in need of
resistance to corrosion and geat. If a D309-16(25Cr-12Ni)is used, it is safe by not generating no fuse breaker
of martensite and chrominum (Cr-Carbide) of a welding metal.

And by using stainless steel eletrode base metal is not exposed at the heat affected zone, resulting in no care
for resistance to corrosion and heat.lt needs technical skill to weld the circumference of got-dip aluminium
coating pipe in welding.

« Pipe outside circumference resistance to corrosion

134 7t AR5t Y205 52 (a) Welding possible
off< b2t
sus steel
TR outside @ welding bar

carbon steel
welding bar

@
@
inside A
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1A=} 55
Materials and kinds of welding

soft steel bar JIS D4316 KH-500 LH-100 S-7016M

SUS steel JIS D309- 16 KST-309 NC-309 S-309-16N
1) EIAZE 22X I8 1) carbon steel for welding material
QHtMoz U2 [|EZo ML HE, LAl LIHE As a whole it is requited resistaner to heat, corrosion,
S o2pls JEEE £ oA9| L4 Ao| @75 andlow temperature in welding of aluminum steel
U 2% AlZS Al E2A2IAS BAZ 87 M2 but carbon steel can be used except necessary part

for special performance (After Aluminizing)

2) SUS steel-carbon steel double welding

In case of double welding of SUS steel-carbon steel

HHAM 0l =22 3 I _EIAZ} D=2 X . . . . . .
x| SES 14 SUSE-HAZ 28ET A in consideration of econmical efficiency(a) in need
SHo| ZH S ] Al A O SH [e) . . . .
ol Z2(a) ol LA 8ol REm, (b)HH of resistance to corrosion outside, (b) in need of

].

2, ( 7 resistance to corrosion inside, (c) in case of SUS
%(b)o 49 HAZ 82 ILFE0 YR 0E 7| welding al sides.

x in case of (b), adhesion is not proper because of
generating a blow hole at the adhesive metal part
of carbon steel.

« Pipe inside circumference resistance to corrosion

(b) Welding impossible (c) Welding possible
outside ® b outside 3 o
carbon
@ steel » ®
welding
9 bar Q)
inside inside
sus steel welding bar sus steel welding bar

W84 (i #40%:)

Resistance to heat

LERZS 550°C 0|dez J1EsHH S45| L=im|2(BR(E Scae)o| 4710 2= L2 AMCAK)ELC 2
|51, 3.2m/mESETH E@HMR)2 1,000C2 7S5t 3241212101 LeH(Scdelb)=I0] ARELICH Mo 88

=
201 1,000CE Jhgiet 2Tt 364412 SRR 4 lom 2HOBORYO| LIS 7

|10

R0 s=axiElet XS 22
0] ERlz|oLt AH(BERISIM ABEAl HE, S27Z(RBRE), MERE, 24(Tm), SE(BENS

=
Ol2ft7= ZOIYO0L CrAl| X0l UL 571 2=S A0 25k oF 3t ~7H{2| Li+H(RanE H{12
USLITE

If an ordinary steel is heated over 550°C, scale is generated rapildy and finally the steel is vanished. In
experiment. if an ordinaty steel plate of 3.2m/m is heated in 1,000°C in becomes scale and in vanished in
32hours. Also of n aluminized steel if heated under the same temperature of 1000°C it can stand 364 hours
and is identhified to have about times of resistance to heat. When it is used if the actyal factory it can be
influenced by fuel, the structure of bath, temperature in use rapid cooling and rapid heating etc. According to
foreign statistic data, it gas about 3~7 thimes of resistance.

TEST OF RESISTANCE TO HEAT (1,000c x30hrs) National Industrial Standard Test Center
H.D.A. Coating of steel(3.2m/m) 40.8657 40.8315 0.08
H.D.G. Coating of steel(3.2m/m) 41.0745 89313 78
No-treatment steel (3.2m/m) 40.2651 15.2978 62

TEST OF HEAT TREATMENT (900 °C)

S _‘7_\ 5!
T S h_: .7>é‘-'.:

¥ ecn] (TR el G-} ;
L e I T L S SV | RS G 20 B BN e
After 3hours After 7hours
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W2 ARSHA Slekak-s- (i e b {L22 R )
Chemical reaction of oxidation of resistance to heat

B 7IA B BT GAS)ZUM LT AtpMof| CHS} It exerts oxidation of resistance to heat by making
01 CISa} 2 HE20| 0|20 X|DZ2 LHTR AlsNS chemical reacion in atmosphere gas as follows.

L2t L.

(Fe, Al) + O — Fe,0, + Al,O,--- (1) Fe,0,+Al, —Al,O F,---(2)

A2 M2ELS 259 R0 YE= Aluminized products repeat reaction like the above

DRE(EM) o SAMAMSHIBERL) S 2o =2 aslong as Al of coting layer by which some parts of
Z0| Al0| ZExlisl= 5t A7 |9} 22 HISO0| HEREIL [} coating layer cause self-sacrificing oxidation in
another materials.

TEST OF ALL KINDS OF STEEL FOR RESISTANCE TO HEAT (Mitsbishi Heavy Industry Corp. Japan)

\
carbon steel 0.075 0.0011 63:1 0.41 0.0055 75:1
forging steel 0.0074 0.00095 7.8:1 0.41 0.0077 35:1
common steel 0.1 0.0023 43:1 0.37 0.012 31:1
13 Cr. steel 0.0066 ~ ~ 0.22 0.0062 36:1
common cast iron 0.092 0.017 5.4:1 043 0.37 1.2:1
ductile cast iron 0.034 0.0026 13.1:1 0.4 0.0065 61.5:1

x Standard 800°C, 1,000°C X 100 hrs oxidation gr. (gr/cm)

EA 2| POTARS B

Usage of heat treatment pot

LHEE2Z2 A 600C M2 HARM AELE? 0|2 750°C O|HEA 1~2A|7F 71E6t00F BILICE. 660°COlGHEA
AR AZ6lH L20|E =520 2Xt20] el 2| (FIED 2 47t USLICH

In case of using for resistance to geat in about 600°C of a long time, it should be heated above 750<C in
advance, If it tis used for a long time below 660 coating layer of aluminum can be excoriated not making
secondary diffusion.
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A, Swe7|(FE, &, si=7ttf, Tha), Baiele

ZH, RE6ed , MEIRHE, Z7|0127|, XS 2|0, 22, &st
7|, AR

«Heating Pot Tube, Transfer Line, Condenser, Sea Water Pipe, Heat
Exchanger(Tube, Wall, Head Cover, Channel), Blind Former, Sulfur Withdrawl
Device, Burner Coal Duct, Air Preheater, Auto Creeper, Drain, Boiler, Sulfuric
Electronic Burner, Partiton plate

(B) 2 Y 4R}

- X T

jI0|-

tTZZHE | Power and gas

ol

< HYUY 2F, Ash X2|&x|9 HEets, A, fARHED), 27,
UYX| 7{d, ERYX|, HE x|, SHAX2(

2, ek

«Boilers Options, Ash Dilpisal Device(Seal Draft Hood, Seal Plate, Trip Plate,
Cleaning Water Pipe), Induce Fan, Sea Water Pipe, Coal Cover, Deoil Separation
Device, Benzol Exiting Device, Heavy Oil Ash Trearment

(C) MIE, M7 | Iron & Sreel, Refining

o AZATH ‘ 20| EH}, AT2IZY0|E, RIRIRE|
- HEED] | QEX oY D2 ENdZ4asio|, 20|z, M3|2EE, AR}
cHZE | ARUeHIT Y EQA-E 2

S0ty S2TE77 ) BRIk
HRHJIA E, Corta BUHE, IAIER|, 2710(27|
-7} | A7|SHY, O|LIMAELE, TIETHE FE TR, B7/0j"7|, A2t2 Qlnfal,
EIRN
ZAE| | SH2 Sl HTE, Fad)
FE=, of X5, 220/
C AEE | QUM ARMIA AERC
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HYUEZ, RHAER], OIRIEE

« Sintering | Great Bar, Screen Plate, Dust Collector Device
«Iron & Steel | Hot Blast Straight Tube, Bent Tube, Blast Furnace Cooling Water,
Furnace Borrompipe, Lime Road Duct, Stackr Bar
« making Steel | Inter Shut, Outlet Cooling Tube, Outlet Steel Door Air-Cover,
Main Burner, Bessemer Waste Gas Duct, Co-Gas Suction Duct,
Dust Collector Devie, Air Preheater
« Furnace | Skid Rail Initial Start, Pit Cover, Extraction Door, Air Preheater,
Recuperator, Impeller, Cooling Water Piping
« Casting | Cupola, Dust Collector, Hot Wind Generatr, Over hall Protecing Cover,
Cast Sand Dryer
«Refining | Copper Bessemer Converter, Fuel dust, Heat Exchanger, Sulful
combusion Device, Aluminium Alloy Soaking Pit, Truck Frame
« Annealing | Inner Cover, Annealing Box, Annealing Pot

(D) 714, =M, ZHIE | Mechanics, ship-Building, Plant

— —_=y O — , TT =TT

FAMES, FZTHR(H4, 2460E, Gaspbe), 33

B2, BI718, SRR, AR ASKIBALLASTTIO)
L ZEOUE | (M 3 LA, MR)TRE H-ADAASE, 20 FhAZE,

cZ MO, B |TH(AL, HY7|, YABMEQIE, AR|E) Q&S HiZH mHo|ZbHS,
b 7

AR, S4BBCRSIYTY, AT EXHAUST PPE, 27HH2)
NRHNZE s4 Fnp|

« Exhaust Muffler | Stack, Steam Pipe(Conveyor, Exhaust, Expansion Joint,
Sleeve), Lubricating, Piping Band, Engine Cooling, Gasket
Tank, Deck Houwe Pipe(Hydrostatic, Hot Water
Gaspipe) Chemistry, Exhaust Value Ballast pipe
« Other Plants | (Iron & Steel, Chemistry, Electic Power, Petroleum), Heat
Treatment, Boiler Option, Dust Collector Device, Hot Water
Pipe, B.C oil Heating, Engine Exhaust pipe, Anchor petreleum
Purifying Factory, Sea Water Heat Exchanger

(E) 2% | Ceramics
- HEZS|ES, 24uUs), 24u

=

« Impact, Plate, short Link Chin, Duct, Dust Collector Device, Impeller Case,
Graese Bankig

(F) Electricity

« Central Heater, Hot Water Boiler, Hot Water Drain Pipe
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48 451w =u (KSD 8309)
Aluminium Coatings (Hot-Dipped) on Iron or Steel

1. Classification
The coating shall be classified as given in Table 1. according to their thickness and weight of coatings.

Table 1. Classitication

Class Symbol Class
Aluminium Coatings (Hot-Dipped) 1 AD 1 For weather resistance
Aluminium Coatings (Hot-Dipped) 2 AD 2 For corrosion resistance
Aluminium Coatings (Hot-Dipped) 3 AD 3 For heat resistance
Remark : In the case of specially designated for Class 3. heating and diffusion treatnent may be performed In this case, the symbol is
AD3-D.
2. Quality

= Coating Thickness and Coating weight
The coating thickness and coating weight shall be specified as given in Table 2.

Table 2. Coating Thickness and Coating Weight

Class Symbol Thickness( ) Weight(g/m?)
Aluminium Coatings (Hot-Dipped) 1 AD 1 60 exceeding 110 exceeding
Aluminium Coatings (Hot-Dipped) 2 AD 2 70 exceedinge 120 exceeding
Aluminium Coatings (Hot-Dipped) 3 AD 36 Alloy layer thickness 50 min - 2

simEmEE

Notes « Coating thickness shall be the amount of thickness of aluminium layer and aluminium alloy layer -l
® For AD 2. the thickness of aluminium layer shall be exceeding 10, as a rule. However, e
for the product of think or special shape, the thickness shall be subjected to
the agreement between the purchaser and the manufacturer.
©For A3-D, the thickness of diffused permeation layer shall
be 70,,min.

DUKSAN INDUSTRIAL CO., LTD | 23



DUKSAN
INDUSTRIAL
CO.LTD

S22z o

® BCHRIS A ANIES
SCRtsxH, 1B

¥

Sy |\ - hiilﬁllllllﬁf“‘



DUKSAN
INDUSTRIAL
CO.LTD




