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CLAUSE 3. PREQUALIFICATION OF WPSs AWS D1.1/D1.1M:2015

Table 3.4 (see 3.7.3)
Filler Metal Requirements for Exposed Bare 

Applications of Weathering Steels

Process

AWS 
Filler Metal 

Specification Approved Electrodesa

SMAW A5.50
All electrodes that deposit weld metal 
meeting a B2L, C1, C1L, C2, C2L, 
C3, or WX analysis per A5.5.

SAW A5.23
All electrode-flux combinations that 
deposit weld metal with a Ni1, Ni2, 
Ni3, Ni4, or WX analysis per A5.23.

FCAW
A5.29 and

A5.36

All electrodes that deposit weld metal 
with a B2L, K2, Ni1, Ni2, Ni3, Ni4, 
or WX analysis per A5.29 or A5.36.

GMAW
A5.28 and

A5.36

All electrodes that meet filler metal 
composition requirements of B2L, Ga, 
Ni1, Ni2, Ni3, analysis per A5.28 or 
A5.36.

a Deposited weld metal shall have a chemical composition the same as
that for any one of the weld metals in this table.

Notes:
1. Filler metals shall meet requirements of Table 3.2 in addition to the

compositional requirements listed above. The use of the same type
of filler metal having next higher tensile strength as listed in AWS
filler metal specification may be used.

2. Metal cored electrodes are designated as follows:
SAW: Insert letter “C” between the letters “E” and “X,” e.g., F7AX-
ECXXX-Ni1.
GMAW: Replace the letter “S” with the letter “C,” and omit the
letter “R,” e.g., E80C-Ni1. AWS A5.36 composite electrode desig-
nation is either a T15 or T16, e.g., E8XT15-XXX-Ni1, E8XT16-
XXX-Ni1.

Table 3.5
Minimum Prequalified PJP Weld Size (E)

(see 3.12.2.1)

Base Metal Thickness (T)a
Minimum
Weld Sizeb

in [mm] in mm

1/8 [3] to 3/16 [5] incl.
Over 3/16 [5] to 1/4 [6] incl.
Over 1/4 [6] to 1/2 [12] incl.
Over 1/2 [12] to 3/4 [20] incl.
Over 3/4 [20] to 1-1/2 [38] incl.
Over 1-1/2 [38] to 2-1/4 [57] incl.
Over 2-1/4 [57] to 6 [150] incl.
Over 6 [150]

1/16
1/80
3/16
1/40
5/16
3/80
1/20
5/80

2
3
5
6
8

10
12
16

a For nonlow-hydrogen processes without preheat calculated in
conformance with 4.8.4, T equals the thickness of the thicker part
joined; single pass welds shall be used. For low-hydrogen processes
and nonlow-hydrogen processes established to prevent cracking in
conformance with 4.8.4, T equals thickness of the thinner part; single
pass requirement does not apply.

b Except that the weld size need not exceed the thickness of the thinner
part joined.
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Table 3.6
Prequalified WPS Requirements f (see 3.7)

Variable Position Weld Type SMAW

SAWd

GMAW/
FCAWgSingle Parallel Multiple

Maximum 
Electrode 
Diameter

Flat

Filleta 5/16 in [8.0 mm]

1/4 in [6.4 mm] 1/8 in [3.2 mm]Groovea 1/4 in  [6.4 mm]

Root pass 3/16 in [4.8 mm]

Horizontal
Fillet 1/4 in  [6.4 mm] 1/4 in [6.4 mm]

1/8 in [3.2 mm]
Groove 3/16 in [4.8 mm] Requires WPS Qualification Test

Vertical All 3/16 in [4.8 mm]b 3/32 in [2.4 mm]

Overhead All 3/16 in [4.8 mm]b 5/64 in [2.0 mm]

Maximum 
Current

All Fillet

Within the
range of 
recommended 
operation by
the filler metal 
manufacturer

1000 A 1200A

Unlimited

Within the
range of 
recommended 
operation by the 
filler metal 
manufacturer

All

Groove weld 
root pass
with opening

600A

700A

Groove weld 
root pass
without opening

900A

Groove weld fill 
passes

1200A

Groove weld 
cap pass

Unlimited

Maximum 
Root Pass 
Thicknessd

Flat

All

3/8 in [10 mm]
Unlimited

3/8 in [10 mm]

Horizontal 5/16 in [8 mm] 5/16 in [8 mm]

Vertical 1/2 in [12 mm] 1/2 in [12 mm]

Overhead 5/16 in [8 mm] 5/16 in [8 mm]

Maximum
Fill Pass 
Thickness

All All 3/16 in [5 mm]
1/4 in

[6 mm]
Unlimited 1/4 in [6 mm]

Maximum 
Single Pass 
Fillet Weld 
Sizec

Flat

Fillet

3/8 in [10 mm] Unlimited 1/2 in [12 mm]

Horizontal 5/16 in [8 mm]
5/16 in

[8 mm]
5/16 in
[8 mm]

1/2 in
[12 mm]

3/8 in [10 mm]

Vertical 1/2 in [12 mm] 1/2 in [12 mm]

Overhead 5/16 in [8 mm] 5/16 in [8 mm]

Maximum 
Single Pass 
Layer
Width

All (for 
GMAW/
FCAW)
F & H
(for SAW)

Root opening
> 1/2 in [12 mm],
or

Split layers

Laterally 
displaced 
electrodes or 
split layer

Split layers Split layers

Any layer of 
width w

Split layers
if w > 5/8 in 
[16 mm]

Split layers 
with tandem 
electrodes
if w > 5/8 in 
[16 mm]

If w > 1 in 
[25 mm],
split layers

(Note e)

a Except root passes.
b 5/32 in [4.0 mm] for EXX14 and low–hydrogen electrodes.
c See 3.7.3 for requirements for welding unpainted and exposed ASTM A588.
d See 3.7.2 for width–to–depth limitations.
e In the F, H, or OH positions for nontubulars, split layers when the layer width w > 5/8 in [16 mm]. In the vertical position for nontubulars or the flat,

horizontal, vertical, and overhead positions for tubulars, split layers when the width w > 1 in [25 mm].
f Shaded area indicates nonapplicability.
g GMAW-S shall not be prequalified.
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Table 3.7
Prequalified WPS Variables (see 3.6 and 3.7)

Prequalified WPS Variable

Process

SMAW SAW GMAW FCAW

General

1) A change in welding process(es)a
X X X X

2) A change in welding position(s) X X X X

Base Metal

3) A change in base metal group number(s) (see
Table 3.1) X X X X

4) A change in the base metal preheat category (see 
Table 3.3) X X X X

Filler Metal

5) A change in electrode classification(s) X X X X

6) A change in electrode/flux classification(s) X

7) A change in nominal electrode diameter(s) X X X X

8) A change in the number of electrodes X

Process Parameters

9) A change in amperage > 10% increase 
or decrease

> 10% increase 
or decrease

> 10% increase 
or decrease

10) A change in type of current (ac or dc) or polarity X X X X

11) A change in the mode of transfer X

12) A change in voltage > 15% increase 
or decrease

> 15% increase 
or decrease

> 15% increase 
or decrease

13) A change in wire feed speed (if not amperage 
controlled)

> 10% increase 
or decrease

> 10% increase 
or decrease

> 10% increase 
or decrease

14) A change in travel speed > 25% increase 
or decrease

> 25% increase 
or decrease

> 25% increase 
or decrease

Shielding Gas

15) A change in the nominal composition of shielding
gas X

X (for
FCAW-G only)

16) A decrease in shielding gas flow rate
> 25%

> 25% (for 
FCAW-G only)

17) An increase in the gas flow rate
> 50%

> 50% (for 
FCAW-G only)

(Continued)
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SAW Parameters

18) A change in the longitudinal spacing of arcs > 10% or 1/8 in 
[3 mm], 

whichever is 
greater

19) A change in the lateral spacing of arcs > 10% or 1/8 in 
[3 mm], 

whichever is 
greater

20) A change in the angular orientation of parallel 
electrodes

Increase or 
decrease > 10°

21) For mechanized or automatic SAW, a change in the 
angle parallel to the direction of travel of the electrode

Increase or 
decrease > 10°

22) For mechanized or automatic SAW, a change in the 
angle of electrode normal to the direction of travel

Increase or 
decrease > 15°

Weld Details

23) A change in the weld configuration (e.g., a fillet to a 
CJP groove weld, etc.) X X X X

24) A change in groove weld detail(s) as shown in
Figures 3.2, 3.3, and 3.6 X X X X

Thermal

25) A change in PWHT (the addition of, deletion of)a
X X X X

aA separate WPS shall be required when this variable is changed.

Note: An “X” indicates applicability for the process; a shaded block indicates nonapplicability.

Table 3.7 (Continued)
Prequalified WPS Variables (see 3.6 and 3.7)

Prequalified WPS Variable

Process

SMAW SAW GMAW FCAW
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