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J SMAW : Shielded Metal Arc Welding
dJ MMAW : Manual Metal Arc Welding
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e 1888 : Slavianoff

Wire -

e 1907 : Oscar Kjellberg
ESAB

e 1927 : Lincoln Extruder
Cellulose

e 1940 lImenite

e 1965

e 1969

e 1977
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(Welding Position)

Flat F 1G
Horizontal H 2G
Vertical V-up, down 3G
Overhead OH 4G
All position AP -
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(Current)

L

- Direct Current

d . Alternating Current
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- (Open Circuit Voltage) 70~80V
20~30V
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( )
(40~60V) (70~80V)

Hyundai: Welding, Research, Center



H Holder
] Cable & Cable Connector
d Ground( ) Clamp

d
e Helmet & Hand Shield
e Filter Glass( )
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- Core Wire( )

e Stainless
e Ni
e Size : Dia.(2.0~7.0mm®) Length(300~700mm)

 Coating Flux( )

e Binder( )
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Dry / Baking
Packing

l Coating

Wet Mixing

)
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Drawing/Cutting
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: 50kgf/ 2 (490MPa)

Ni, Cr, Cu N

Al-killed , 1%Ni , 2.5%Ni , 3.5%Ni

Boiler, ,
0.5%Mo , Cr-Mo , Mn-Mo

STS304, 309, 316, 310, 312, 321
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-
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$-4301.1 $-4303.V $-4303.T
~[4o f/ (430N/ )]— S-6010.D S-6011.D S-6013.LF
\ $-6013.V S-6027.LF
;
, . | S-7014.F $-7024.F $-7016.0
50 f/ (490N/ )|— S-7016.M S-7016.H S-7016.LF
\ J | 5-7018.6 5-7028.F $-7048.V
} 55 f/ (520N/ ) $-7016.G
’ | [ $-8016.G S-8018.G $-9016.G
60 f/ (S9N )|—| o 0018 M
70 f/ (690N/ ) $-10016.G
80 f/ (790N/ )|  S$-11016.G S-11018.M




(

)
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-+ 4 L L

-45 H S-7018.1 S-8016.C3 S-8018.C3 J
-51 H S-9018.M S-11018.M J
-60 H S-7016.LS S-8016.C1 S-8018.C1 }
-73 H S-8016.C2 }




e a e

0.5%Mo

S-7010.A1 S-7016.A1 S-7018.A1

~N

0.5%Cr-0.5%Mo

S-8016.B1

S-8016.B2 S-8018.B2

} 1.25%Cr-0.5%Mo

*[ 0.5%Cr-1.0%Mo

S-8016.B5

o I

*[ 2.25%Cr-1.0%Mo

S-9016.B3 S-9018.B3

—
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250 HB \ S-240A.R S-13MN.B
| 300 HB L S-260A.B
| 350 HB | S-350A.R
()] oo |
| 450 HB L S-450B.B
| 500 HB L S-500B.B
| 600 HB L S-600B.B S-700B.B S-711
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*[ 50 f/

S-7018.W

~[ 60 f/ 5-8018.W
Ni S-NCI
] Ni-Fe S-NFC
Fe S-FCF
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[Imenite(TiO2-FeO) 30%

: S-4301.1
(Ilmenite Type)

(TiO2) (CaCO03) S-4303.V
(Lime Titania Type) S-4303.T
Cellolose 20~30% S-6010.D
(High Cellulose Type) S-6011.D
(Ti02) 35% S-6013.LF
(High Titania Type) S-6013.V
(CaC03) (1) S-7016.H
(Low Hydrogen Type) S-8016.G
_ >0% S-7024.F

(Iron Powder Titania)
S0 $-7018.G

(Iron powder Low hydrogen)
S-6027.LF

(Iron powder Iron Oxide)
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AWS(American Welding Society)

E/7016 H4R
=EEeD

Electrode
Tensile Strength : 70,000 psi 50 7/
Position
Type of coating and current
Hydrogen Level : H4 <4 /100g, H8
Meets requirements of absorbed moisture test

Digit Type of coating Welding current
.y 0 Cellulose sodium DCEP
Position 1 Cellulose potassium AC or DCEP
2 Titania sodium AC or DCEN
2 F,H 3 Titania potassium AC or DCEP or DCEN
4 F, H, V-down, OH 4 Iron powder titania AC or DCEP or DCEN
5 Low hydrogen sodium DCEP
7 Iron powder iron oxide AC or DCEP or DCEN
8 Iron powder low hydrogen AC or DCEP

DCEP : Direct Current Electrode Positive(DC+)
DCEN : Direct Current Electrode Negative(DC-)
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AWS(American Welding Society)

ES018-B2
SOETSTEE

Electrode
Tensile Strength : 80,000 psi 60 7/
Position
Type of coating and current
Chemical composition of weld metal deposit

SIGN Alloy in the weld metal deposit
-Al 0.5%Mo

-B1 0.5%Cr 0.5%Mo

-B2 1.25%Cr 0.5%Mo

-B3 2.25%Cr 1.0%Mo

-B5 0.5%Cr 1.0%Mo

-C1 2.5%Ni
-C2 3.25%Ni
-C3 1.0%Ni

-G : 0.5%min Ni/ 0.3%min Cr/ 0.2%min Mo/ 0.1%min V/ 1%min Mn (only one element require)
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Stainless Steel

405, 410, 430, 434, 444

Fe-Cr (18%Cr)
410, 420, 429, 431, 440
(13%Cr-C)
304, 309, 316, 347, 310
(18%Cr-8%Ni)
Fe-Cr-Ni 2 2205, 2304, 255, 2507

(Cr-Ni-Mo-N)

630, 631

(Cr-Ni-Cu-Nb-Al)
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Austenite(300 ) Stainless
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18%Cr-8%Ni || s-308.16N S-308L.16N S-308L.17
18%Cr-8%Ni-2.5%Mo | | 5-308Mo.16
220%Cr-12%Ni || s5-309.16N $-309L.16 S-309L.17
22%Cr-12%Ni-2.5%Mo | | 5-309M0.16 S-309MoL.16
25%Cr-20%Ni 5-310.15 S-310.16
29%Cr-9%Ni 5-312.16
18%Cr-12%Ni-2.5%Mo | |  S-316.16N S-316L.16N S-316L.17
18%Cr-12%Ni-3.5%Mo | | 5-317L.16
18%Cr-8%Ni-Nb | | 5-347.16
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AWS - Stainless Steel Electrodes

E 308 X -16

L : Low Carbon
H : High Carbon
Mo :

> Stainl
Stainless 16 Type

Rutile
AC / DC+
Globular
Flat
All

— > Electrode

Easy

Easy
Moderate

Type
Hyundai: Welding, Research, Center

-17 Type
Rutile-acid
AC / DC+
Spray
Concave
All
Easy
Easy
Shallow

-15 Type
Lime(basic)
DC+
Globular
Convex
All
Hard
Hard
Deep




[ SIGN }[ ORIGINAL WORD } [ SIGNIFICANCE }

Impact
Vertical Down
Tack
Deep Penetration
General
Fillet

Low Fume
Oneside
Mild Steel
High Tensile Steel
Low Hydrogen
Low Temp. Service
Weather

/ back bead
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U OO

- : 70~100

, 30~60

: 300~350
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, 1~2



KS
JIS
AWS
DIN
EN

Korean Industrial Standard
Japan Industrial Standard

American Welding Society
Deutche Ingenieur Normen

European Standard

KR
ABS
LR
GL
BV
CCS
DNV
NK

RINA
CwB
TUV
A Ampere( )
Y Voltage( )
AC | Alternating Current( )
oC Direct Current( )
[DC+ DC- DC=]
HB Brinnel Hardness
HRC | Rockwell Hardness C scale
PWHT | Post Weld Heat Treatment
SR Stress Relieving( )
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