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» Welding with Stick Electrodes
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Table 1

Electrode Classification

AWS Classification
AS.1 AS5. 1M Type of Covering Welding Position® Type of Current®
E6010 E4310 High cellulose sodium F, V, OH, H dcep
E6011 E4311 High cellulose potassium F, V,OH, H ac or dcep
E6012 E4312 High titania sodium F, V,OH, H ac or dcen
E6013 E4313 High titania potassium F, V,OH, H ac, dcep, or dcen
E6018° E4318° Low-hydrogen potassium, iron powder F, V,OH, H ac or dcep
E6019 E4319 Iron oxide titania potassium F, V,OH, H ac, dcep, or dcen
E6020 E4320 High iron oxide H-fillet ac or dcen
F ac, dcep, or dcen
E60224 E43224 High iron oxide F, H-fillet ac or dcen
E6027 E4327 High iron oxide, iron powder H-fillet ac or dcen
F ac, dcep, or dcen
E7014 E4914 Iron powder, titania F, V,OH, H ac, dcep, or dcen
E7015 E4915 Low-hydrogen sodium F,V,OH, H dcep
E7016°¢ E4916° Low-hydrogen potassium F,V,OH, H ac or dcep
E7018¢ E4918¢ Low-hydrogen potassium, iron powder F, V,OH, H ac or dcep
E7018M E4918M  Low-hydrogen iron powder F, V, OH, H dcep
E7024¢ E4924¢ Iron power, titania H-fillet, F ac, dcep, or dcen
E7027 E4927 High iron oxide, iron powder H-fillet ac or dcen
F ac, dcep, or dcen
E7028° E4928° Low-hydrogen potassium, iron powder H-fillet, F ac or dcep
E7048 E4948 Low-hydrogen potassium, iron powder F, OH, H, V-down ac or dcep
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Notes:

a. The abbreviations, F, H, H-fillet, V, V-down, and OH indicate the welding
positions as follows:

F = Flat, H = Horizontal, H-fillet = Horizontal fillet,

V = Vertical, progression upwards (for electrodes 3/16 in [5.0 mm] and under,
except 5/32 in [4.0 mm] and under for classifications E6018, E7014, E7015, E7016,
E7018, E7018M, E7048).

V-down = Vertical, progression downwards (for electrodes 3/16 in [5.0 mm] and
under, except 5/32 in [4.0 mm] and under for classifications E6018, E7014, E7015,
E7016, E7018, E7018M, E7048),

OH = Overhead (for electrodes 3/16 1n [5.0 mm] and under,except 5/32 in [4.0 mm]
and under for classifications E6018, E7014, E7015, E7016, E7018, E7018M,
E7048).

b. The term “dcep” refers to direct current electrode positive (dc, reverse polarity).
The term “dcen” refers to direct current electrode negative (dc, straight polarity).

c. Electrodes with supplemental elongation, notch toughness, absorbed moisture,

and diffusible hydrogen requirements may be further identified as shown in Tables
2,3,10,and 11.

d. Electrodes of the E6022 classification are intended for single-pass welds only



Table 2
Tension Test Requirements??.c

AWS Classification Tensile Strength Yield Stwrength at 0.2% Offset Elongation
Percentage in 4x
A51 A5.1M AS.1 (ks1) A5.1M (MPa) AS5.1 (ksi) A5.1IM (MPa) Diameter Length
E6010 E4310 60 430 48 330 22
E6011 E4311 60 430 48 330 22
E6012 E4312 60 430 48 330 17
E6013 E4313 60 430 48 330 17
E6018 E4318 60 430 48 330 22
E6019 E4319 60 430 48 330 22
E6020 E4320 60 430 48 330 22
E6022¢ E4322¢ 60 430 Not Specified Not Specified
E6027 E4327 60 430 48 330 22
E7014 E4914 70 490 58 400 17
E7015 E4915 70 490 58 400 22
E7016 E4916 70 490 58 400 22
E7018 E4918 70 490 58 400 22
E7024 E4924 70 490 58 400 17¢
E7027 E4927 70 490 58 400 22
E7028 E4928 70 490 58 400 22
E7048 E4948 70 490 58 400 22
E7018M E4918M Note f Note £ 53728 370-500¢ 24
Notes:

See Table 4 for sizes to be tested.

Requirements are in the as-welded condition with aging as specified in 12.2.

Single values are minimum.

A transverse tension test, as specified in 12.5 and a longitudinal guided bend test, as specified in Section 13 are required.
Weld metal from electrodes identified as E7024-1 [E4924-1] chall have elongation of 22% minimum.

Tensile strength of this weld metal is a nominal 70 ksi [490 MPa].

For 3/32 in [2.4 mm] electrodes, the maximum yield strength shall be 77 ksi [530 MPa].

mrer D o



Table 3
Charpy V-Notch Impact Requirements

AWSE Classificarion

Limits for 3 out of 3 Specimens®

A3

A5 1M Average, Min. Single Value, Min.

EnD10, Es011, E6O18

E4310, BE4311, B4318

Eo027, ET015, E4327, E4915, 20 fi-1bf at —20°F 15 fe-lbf at —20°F

E7016°, E7018P, E4916°, E4918°, [27 T at —30°C] [20 J at —30°C]

E7027, E7048 E4027, E4948

E6019 E4319 20 fr-1bf at O°F 15 fr-1bf at O°F

E7028 E4928 [27 T at —20°C] [20 J at —20°C]

E6012, E6D13, E4312, E4313

E6020, E6D22, E4320, E4322 Not Specified INot Specified

E7014, E7024° E4914, E4024°

AWS Classification Limits for 5 out of 5 Specimens®

A51 A5 1M Average, Min. Single Value, Min.

E7018M E4918M 50 fi-1bf at —20°F 40 ft-1Ibf at —20°F
[67 T at —30°C] [54 T at —30°C]

Notes:

a. Both the highest and lowest test values obtained shall be disregarded in computing the average. Two of these remaining three values shall equal or

exceed 20 ft-Ibf [27 T].

b. Electrodes with the following optional supplemental designations shall meet the lower temperature impact requirements specified below:

Electrode Charpy V-Notch Impact Requirements,

ATWS Classification Designation Limits for 3 out of 5 specimens (Refer to Note a above)
A5 ASIM A5 ASIM Average, Min. Single Value, Min.
E70106 E4916 E7016-1 E4916-1 20 ft-1bf at —50°F 15 ft-1bf at —50°F
E7018 E4018 E7018-1 E49018-1 [27 T at —45°C] [20 T at —45°C]

¥ . o . L=}
E7024 EA4024 E7024-1 E4024-1 20 feIbf at 07 1> ftIbf at O°F

[27 T at —20°C] [20 T at —20°C]

c. All five values obtained shall be used in computing the average. Four of the five values shall equal, or exceed, 50 ft-1bf [67 T].
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