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9. Electroslag Welding (EGW)
10. Electrogas Welding (EBW)

11. Stud Welding (SW)
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v
AT

ee

Yriaueiagiaz i ureun1uIns§Iu ASME  1ag521) Specification  Number, P- Number 18 Group

[ Qy dd‘ay I 1 Y 1 Aax A Yo A A

Number HASTIZUYTNANUUUIVIIBTUINU Gluﬂsm‘kuﬂmﬂum leuaﬂeuumeum‘m “I(i”lﬂ’J‘ﬁGl.L!ﬂSZ‘U’Juﬂ”IiLG]fﬂ]JGlGB’Jﬁﬁ]GBuﬂVI
k4

uonmiiolinnAsgIu ASME Apsszynungmundavediagiiu q ae wieszydiuwdumaaiitazgauauianina

A19819MITANGUIAAUDI ASME SECTION IX Aduaadluasian 9.3



v Y
Mmaah 9.3 uamms%ﬂﬂqwmm P-Number

DATA — P-NUMBERS

QwW-422
P-NUMBERS
Grouping of Base Metals for Qualification
Minimum Type of Base Metal
. T Grade e Nominal Product
No. No. Tensile, ksi o
Composition Form
[Note (1)]
- Steel and Steel Alloys
1 SA-31 A 45 ©) Rivets
B 58
SA-36 5 58 (C-Mn-Si)- Plate
SA-53 Type S, Gr. A 48 (C) Smls. Pipe
Type S, Gr. B 60 (C-Mn) Smls. Pipe
Type E, Gr. A 48 ()] Resistance Welded Pipe
Type E, Gr. B 60 (C-Mn) Resistance Welded Pipe
Type F 45 © Fumace Welded Pipe

SA-106 A €1 (e Smls. Pipe
B 60 -

SA-134 — Of SA-283 and SA-285
SA-178 A 47’ (©) Electric-Resistance Welded
C 60 (ERW) Tube
SA-179 45 . P (o)) Smls. Tube
SA-181 Cl. 60 60 {C-8i) Pipe Flange
SA-192 . a7’ (C-Si) Smis. Tube
SA-210 A-1 60 (C-51) Smis. Tube
SA-214 = ©) ERW Tube
SA-216 WCA 60 (C-5i) Casting
SA-226 - 47 (C-Si) ERW Tube
SA-234 Marking WPB . 60 (C-Mn-5i} Piping Fitting
SA-266 CL 1 60 (C-5i) Forging
SA-283 A 45
5 ) © Plate
¢ 55
D 60 >
SA-285 A 45 :
B 50 ]— © Plate
(& 55
SA-333 1 585 (C-Mn) Smis. and Welded Pipe .
6 60 (C-Mn-Si) Smis. and Welded Pipe |
SA-334 1 55 (C-Mn) Welded Tube
6 60 (C-Mn-Si) Welded Tube

[

Wneme : wonngu P-1 Audaslumsiuds dulinguiagoudn 1éun p-3, P-4, P-5,P-6,P-7

P-8,P-9,P-10,P-21,P-31,P-41

4. Tavizi@n (Filler Metal)
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QW-432
F-NUMBERS

Grouping of Electrodes and Welding Rods for Qualification

ow: F-No. ASME Specification No. AWS Classification No.
Steel and Steel Alloys

432.1 1 SFA-5.1 & 5.5 EXX 20, EXX 24, EXX 27, EXX 28
2 SFA-5.1 & 5.5 EXX 12, EXX 13, EXX 14
3 SFA-5.1 & 5.5 EXX 10, EXX 11
4 SFA-5.1 & 5.5 EXX 15, EXX 16, EXX 18, EXX 48
4 SFA-5.4 other than austenitic EXX 15, EXX 16
5 SFA=-5.4 (austenitic) EXX 15, EXX 16
6 SFA-5.2 RX
6 SFA-5.17 FXX-EXX
6 SFA-5.9 ERXX
6 SFA-5.18 ERXXS-X
6 SFA-5.20 EXXT-X
6 SFA-5.22 EXXXT-X
6 SFA-5.23 FXX_EXXXTX, FXX-ECXXX-X, and

FXX-EXXX-Xn, FXX-ECXXX-XN
6 SFA-5.25 - FESXX-EXXXXX-EW
6 SFA-5.26 EGXXTXXX
6 SFA-5.28 ER~-XXX-X and E-XXX-X
6 SFA-5.29 EXXTX-X
6 SFA-5.30 ; IN XXXX
Aluminum and Aluminum-Base Alloys

432.2 21 SFA-5.10 ER 1100

22 SFA-5.10 ER 5554, ER 5356, ER 5556, ER 5183,
ER 5654 :
23 SFA~5.10 ER 4043, ER 4047, ER 4145
24 SFA-5.10 R-SC 51A, R356.0
Copper and Copper-Base Alloys

432.3 31 SFA-5.6 ECu
31 SFA-5.7 ER Cu
31 SFA-5.27 ER Cu
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DATA — P-NUMBERS

QW-422
P~NUMBERS
Grouping of Base Metals for Qualification
Minimum Type of Base Metal
: oees Grade Spefnﬁad : Nominal Product
G ' Tomie b Composition Form
[Note (1)1
Steel and Steel Alloys
1 SA-31 A 45 (C) Rivets
B 58
SA-36 o 58 (C-Mn-5i)- Plate
SA-~53 Type S, Gr. A 48 () Smls. Pipe
Type S, Gr. B 60 (C-Mn) Smis. Pipe
Type E, Gr. A 48 ) Resistance Welded Pipe
Type E, Gr. B 60 (C-Mn) Resistance Welded Pipe
Type F 45 (03] Fumace Welded Pipe
SA-106 A 48 (C-Si) Smls. Pipe
B 60 ;
SA-134 i Of SA-283 and SA-285
SA-178 A a7’ © Electric-Resistance Welded
C 60 (ERW) Tube
SA-179 Z © Smis. Tube
SA-181 Cl. 80 60 (C-8i) Pipe Flange
SA-192 & a7’ (C-Si) Smis. Tube
SA-210 A-1 : 60 (C-8) Smis. Tube
SA-214 o (©) ERW Tube
SA-216 WCA 60 (C-51) Casting
SA-226 s na () ERW Tube
SA-234 Marking WPB 60 (C-Mn-Si) Piping Fitting
SA-266 CL 1 60 (C-sb) Forging
SA-283 A 45 ;
’ = ©) Plate
C 55
D 60
SA-285 A 45 ,
B 50 } ©) Plate
C 55
SA-333 1 55 (C-Mn) Smis. and Welded Pipe
6 60 (C-Mn-Si) Smls. and Welded Pipe
SA-334 1 b5 (C-Mn) Welded Tube ]
@ 60 (C-Mn-Si) Welded Tube .
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Welding Procedure Specification (WPS)
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M29819 WPS 939

WELDING PROCEDURE SPECFICATION (WPS)

Welding Procedure Specifications No : Practic Date :
TITLE :

Weldig SMAW of plate to plate

SCOPE :
This procedure is applicable V-groove plate with a backing strip within the range of
3/16 in. (4.7 mm.) thorogh 3/4in. (19 mm) Welding may be performed in the

Following position : 3G

BASE METAL :
The base metal shall conform to Carbon Steel M -1 or P-1, Group 1 or 2

Backing material Specification Carbon Steel M-1 or P-1, Group 1, 2 or 3

FILLER METAL :
The filler metal shall conform to AWS specification No. E7018 from AWS specification

AS5.1 . This filler metal fall into F-number F-4 and A-number A-1
SHIELDING METAL :
The shielding gas, or gases ,shall conform to the following composition and purity:

N/A

JOINT DESIGN AND TOLERANCES :
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PREPARTION OF BASE METAL :
The bevel is to be flame cut on the edge of the plate before the parts are assembled. The beveled
surface must be smooth and free of notches. Any roughness or notches that are deeper than 1/64 in.
(0.4 mm) must be ground smooth.

All hydrocarbons and other contaminations, such as cutting fluids, grease, oil, and primers, must be
cleaned off all parts and filler metals before welding. This cleaning can be done with any suitable
solvents or detergents. The backing strip, groove face, and inside and outside plate surface must be

done with a wire brush or grinder down to bright metal.

ELECTICAL CHARACTERISTICS :
The current shall be Direct Current Electrode Positive (DCEP) . The base metal shall be on the

negative side of the line.

Welds Filler Metal Dia Current Amperage Range

Tack 3/32 in. (2.4 mm) DCEP 70 to 115

Root 1/8 in. (3.2 mm) DCEP 115 to 165

Filler 5/32 in. (4 mm) DCEP 150 to 220
PREHEAT :

The part must be heated to a temperature higher than 50 °F (10 °C) before any welding is started.

BACKING GAS:
N/A

SAFETY :
Proper protective clothing and equipment be used. The area must be free of all hazards that can affect
the welding or others in the area. The welding machine, welding leads, work clamp, electrode holder,

and other equipment must be in safe working order.




WELDING TECHNIQUE :

Tack weld the plates together with the backing strip. There should be about a 1/4-in. (6
mm) root gap between the plates. Use the E7018 arc welding electrodes to make a root pass to fuse
the plates and backing strip together . Clean the slag from the root pass, being sure to remove any
trapped slag along the sides of the weld.

Using the E7018 arc welding electrode, make a series of stringer or weave filler welds, no

thicker that 1/4 in. (6.4 mm), in the groove until the joint is filled

INTERPASS TEMPERATURE :
The plate should not be heated to a temperature higher that 350 °F (175 °C) during the welding
process. After each weld pass is completed, allow it cool but never to a temperature below 50 °F (10

°C). The weldment must not be quenched in water

CLEANING :

The slag must cledned off between passed. The weld beads may be cleaned by a hand wire brush, a
hand chipping, a punch and hammer, or a needle-scaler. All weld cleaning must be performed with
the test plate in the welding position. A grinder may not be used to remove weld control problem

such as undercut, overlap, or trapped slag.

INSPECTION :
Visually inspect the weld for uniformity and discontinuities. There shall be no cracks, no incomplete
fusion, and no overlap. Undercut shall not exceed the lesser of 10% of the base metal thickness or

length, and the maximum diameter shall not exceed 3/32 in. (2.4 mm)

REPAIR :

No repairs of defects are allowed.




SKETCHES :
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BEND TEST:
The weld is to be mechanically tested only after it has passed the visual inspection. Be sure that the

test specimen are properly marked to identify the welder, the position, and the process.

SPECIMEN PREPARATION :
For 3/8 —in. test plates two specimens are to be located in accordace with requirements One is to be

prepared fofa "Transverse Face -Bend" and the other is to be prepared for a "Transverse Root-Bend."

@ Transverse Face-Bend. The weld is perpendicular to the longitudinal axis of the specimen
and is bent so that the weld face becomes the tension surface of the specimen. Transverse

"Transverse Root —Bend."
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@ Transverse Root-Bend. The weld is perpendicular to the longitudinal axis of the specimen
and bent so that the weld root becomes the tension surface of the specimen. Transverse face-bent

specimens shall comply with the requirements of

ACCEPTANCE CRITERIA FOR BEND TEST :
No single surface indication shall exceed 1/8 in. (3.2 mm) measured in any direction.
The sum of the greatest dimensions of all indications on the surface that exceed 1/32 in.

(0.8 mm) but are less than or equal to 1/8 (3.2 mm) shall not exceed 3/8 in. (9.6 mm).




