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WELDING ELECTRODE CLASSIFICATION
SMAW

MILD STEEL COATED ELECTRODES

E7018-X Indicates that this is an Electrode.
Indicates tensile strength. Measured in thousands of pounds per square inch.
Indicates welding position.
Indicates the coating, penetration, and current type used. (See ClassificationTable below)
Indicates that there are more requirements. (See Additional Requirements below)

WELDING POSITIONS

All positions (Flat, Horizontal, Vertical (up), Overhead)
Flat, Horizontal
Flat, Horizontal, Overhead, Vertical (down)

CLASSIFICATION TABLE
Class Electrode Coating Penetration Current Type

Exxx0 Cellulose, Sodium Deep DCEP

Exxxl Cellulose, Potassium Deep AC, DCEP

Exxx2 Rutile, Sodium Medium AC, DCEN

Exxx3 Rutile, Potassium Light AC, DCEP, DCEN
Exxxd Rutile, Iron Powder Medium AC, DCEP, DCEN
Exxx5 Basic, Low Hydrogen, Sodium Medium DCEP

Exxx6 Basic, Low Hydrogen, Potassium Medium AC, DCEP

Exxx7 Basic, Iron.Powder, Iron Oxide Medium AC, DCEN

Exxx8 Basic, Low Hydrogen, Iron Powder Medium AC, DCEP

Exxx@ Basic;lron Oxide, Rutile, Potassium Medium AC, DCEP, DCEN

ADDITIONAL REQUIREMENTS
Suffix Additional Requirement
-1 Increased toughness {impact strength).

-M Meets most military requirements - greater toughness, lower moisture contentas received after exposure,
diffusible hydrogen limits for weld metal.

-H4, -H8, -H16 Indicates the maximum diffusible hydrogen limit measured in millimeters per 100 grams (mL/100g).
The 4,8, and 16 indicates what the limit is. Example: -H4 =4mL per 100 grams

Pierre Dostie




Indian Specifications 1S:814-1991

The lollowing dragram expiains decoding of Indian Specifications of C-Mn steel weiding electrodes.

= X

I

Electrode

X X X X X

X

-[ T— o3 Tk - e -l-
Radiographic Quality

Type of Covering
Acxdic
Basc

Celulosic L 150%+
- Rutile based
s Ay ot ype H, < 15 mi/ 10C gm deposit

Electrode Efficiency
J 110-129%
K 130-149%

H, < 10 mi/ 100 gm deposit
H, <5 ml/ 100 gm deposit

Strength (UTS)
Nm

4 410-510

S 510-610

Current Condition

oC AC(OCV)

*

+/-

us  Code

410-510

510-610

Elongation and Impact Strength

% El. Min Impact
JMinat*C

+

4727
47/0
47/-20
27/-30

RRRY:
888IS38BY

ONODOLEWLON-O

47727
47/0 Welding Position

47/-20 . Allposition

27/-30 All position

27/-40 except vertical down

27/-46 ¢ FV.H

4 F

38385 !

Examgples :
ER421

5. F, V. H (Fillet)
vertical down
6 Any other combination

Rutile coated Electrode having UTS of 410-510 NVmm? , elongation 22% Min and impact of 47J
at 0°C. Itis suitable for welding in all position in DCEP, DCEN and AC (OCV 50V)

EBSQ6H2JX

Basic coated Electrode having UTS of 510-610 NNmm?, elongation 20% and impact of 27J at
minus 30°C. Itis suitable for weiding in all positions except vertical down in DCEP and AC (OCV
70). Hydrogen in the deposit is controlled within 10 mi per 100 gm of deposit. The electrode
has a deposition efficiency between 110-129% and grves a radiograhic Quality deposit.

14




Red-D-Arc
Welderentals

WELDING ELECTRODE CLASSIFICATIONS

MILD STEEL GOATED ELECTRODES

ET018-X E Indicates that this is an electrode
10 Indicates how strong this electrode is when welded. Measured inthousands of pounds per square inch.
1 Indicates inwhat welding positions it can be used.
H Indicates the coating, penetration, and current type used. (See Classification Table below)
X Indicates that there are more requirements. (See Additional Requirements belo)
WELDING POSITIONS
1 Flat, Horizantal, Vertical fup), Overhead
2 Flat, Horizontal
4 Flat, Horizontal, Overhead, Yertical {down)

Flat Position - usually groove welds, fillet welds only if welded like a 4™
Horizontal - Fillet welds, welds onwalls (travel is from side to side).
Vertical - welds on walls (travel is either up ar down).

Cherhead - eeld that needs to be done upside down.

GLASSIFIGATION TABLE

Glass Electrode Goating Penetration Gurrent Type
Eancell Gellulose, Sodium Deep DCEP

Exooxi Cellulose, Potassium Deep AC, DCEF
Eaoce? Rutile, =adium MWedium AC, DCEN
Exoed Riutile, Potassium Light AC, DCER DCEN
Eanced Rutile, Iron Powder MWediurm AC, DCERP DCEN
Exexh Low Hydrogen, Sodium Medium DCEP

Exoxb Lowr Hydrogen, Potassium Medium AC, DCEF
Eaocx? Iron Poveder, Iron Oxide MWedium AC, DCEN
Exexd Lowe Hydragen, Iron Powder Medium AC, DCEP
Eancel |rom Cxide, Rutile, Potassium Mediurm AC, DCERP DCEN

ADDITIONAL REQUIREMENT 8
Suffix Additional Requirement
-1 Increased toughness {impact strength) for E7018 electrodes. Also increased ductility in EF024 electrodes.

-M Mleets mast military requirements - greater toughness, lower moisture content as received after exposure,
diffusible hydragen limits for weld metal.

-H4 Indicates the maximum diffusible hydrogen limit measured in millimeters per 100 grams (mLA00g). The 4, 8, and
-Hg 16 indicates what the limit is. Example; -H4 = 4l per 100 grams
-Hib

LOW ALLOY STEEL COATED ELECTRODES

ET018-X E Indicates that this is an electrode
10 Indicates how strong this electrode is when welded. Measured in thousands of pounds per square inch.
1 Indicates inwhat welding positions it can be used.
H Indicates the coating, penetration, and current type used. (See Classification Table above)
X Indicates what alloys are in this electrode. (see Suffix Table page 45)
WELDING POSITIONS
Same as for Mild Steel Coated Electrodes (abowve)
GLASSIFIGATION

Same as for Mild Steel Coated Electrodes (abowve)




WELDING ELECTRODES CLASSIFICATIONS

LOW ALLOY STEEL GOATED ELECTR ODES, GONT'D.

SUFFIX TABLE
Suffix Steel Alloy Type Suffix Number Description

- Carban-Malybdenum 0.40 -0.65 Ma
-B1 Chramiurm-Malybde num 040 -0.65 Cr 040 -
-B2 Chramium-Malybde num 1.00 -1.90 Cr 040 -
-B2L Chramium-Malybdenum Lower Carbon B2
-B3 Chramium-halybde num 200 -2.40 Cr 0.80 -
-B3L Chramium-Malybdenum Lower Carbon B3
-Bal Chromium-Malybde num 175-225Cr 040 -
-BS Chramium-Malybde num 0.40 - 0.60 Cr 1.00 -
-B6 wias EG0Z B-8 045 - 0.65 Mo
-BS was ES05 o-1o. 08-1.2Ma
Mickel Stesl 200 -2.75 Ni
Mickel Steel Lower Carban 24
Mickel Steel 300 -375 N
Mickel Steel Lowger Carbon C2
Mickel Steel 080 -1.40 Ni
Mickel-Molybdenum 0.80-1.10Mi 040 - 0.65 Ma
Manganese-Malybdenum 1.00 -1.75 Mn 0.25 -0.45 Ma
Manganese-Malybdenum 1.65 - 2.00 Mn 0.25-0.45 Ma
Manganese-Malybdenum 1.00 -1.80 Mn 040 - 063 Ma
Weathering Steel i, Cr, Mo, Cu
lo required chemistry
Military grade MWay hawe more requirements

Min. Tensile Strength Min. Yield Strength

E60xx 62,000 psi &0,000 psi
F7lxx 70,000 psi 7,000 psi
E80xx 80,000 psi fr,000 psi
E90xx 80,000 psi 77,000 psi
E100xx 100,000 psi dr,000 psi
E110xx 110,000 psi 95,000 psi
E120xx 120,000 psi 107,000 psi

GHEMICAL SYMBOLS FOR THE ELEMENTS

G Carbon llost effective hardening element in steel

Mn Manganese Hardening elerment second to carbon

3i Gilicon Deoxidizer, maderate strengthensr

P Phas phorus Causes cracking if too high

3 Sulfur Aids in machining - Cracking problems like P
Gr Chramium Hardness {low) - corrasion resistance (high)
Hi Mickel Hardening elermert - better cold toughness
Mo Malybdenum Hardenability - high temp tensile - creep strength
B Baran Yery small amounts increase hardness

Gu Copper Corrosian resistance (low) - cracking (high)
Al Alurinurm Deaxidizer - improves mechanical properties
Ti Titanium Removes: Owygen, 8, N, and G

N Mitragen [mproves strength - lowers toughness

Gh Calumbium Hardness - Improves mechanical properties
¥ Wanadium Hardness - Improves mechanical properties
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2- Welding processes handbook, Klas Weman, Woodhead publishing,
Cambridge, England, 2003.
3- Internet




