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Blank Sample WPS Form (GTAW & SMAW)
WELDING PROCEDURE SPECIFICATION (WPS)

Company Name WPS No Rev No. Date
Authorized by Date Supporting PQR(s) CVN Report
Type or AWS BASE METAL
BASE METALS Specification Grade Group No. THICKNESS As-Welded With PWHT

Base Material

CJP Groove Welds

Welded To CJP Groove wiCVN

Backing Matenial PJP Groove Welds

Other Fillet Welds
DIAMETER

JOINT DETAILS

JOINT DETAILS (Sketch)

Groove Type

Groove Angle

Root Opening

Root Face

Backgouging

Method

POSTWELD HEAT TREATMENT

Temperature

Time at Temperature

Other

PROCEDURE

Weld Layer(s)

Weld Pass(es)

Process

Type (Manuai, Mechanized, etc.)

Position

Vertical Progression

Filler Metal (AWS Spec.)

AWS Classification

Diameter

Manufacturer/Trade Name

Shielding Gas Compos. (GTAW)

Flow Rate (GTAW)

Nozzle Size (GTAW)

Preheat Temperature

Interpass Temperature

Electrical Characteristics

Electrode Diameter (GTAW)

Current Type & Polarity

Amps

Volts

Cold or Hot Wire Feed (GTAW)

Travel Speed

Maximum Heat Input

Technique

Stringer or Weave

Multi or Single Pass (per side)

Oscillation (GTAW Mech_/Auto.)

Traverse Length

Traverse Speed

Dwell Time

Peening

Interpass Cleaning

Other




Example WPS (Prequalified)
WELDING PROCEDURE SPECIFICATION (WPS)

LECO w2081 2 01/03/2015
Company Name WPS No. Rev. No. Date
C. W. Hayes 01/03/2015 None (Prequalified) No
Authorized by Date Supporting PQR(s) CVN Report
Type or AWS BASE METAL
BASE METALS Specification Grade Group No. THICKNESS As-Welded With PWHT
Base Matenal ASTM A36 — 1l CJP Groove Welds =3/M4—25m —

Welded To ASTM A36 — 1 CJP Groove w/CVN — —
Backing Material ASTM A36 — — PJP Groove Welds — —
Other Fillet Welds — —

DIAMETER — —

JOINT DETAILS

JOINT DETAILS (Sketch)

Groove Type

Single V Groove Butt Joint

Groove Angle 20°
Root Opening 5/8 In
Root Face —
Backgouging None
Method —

POSTWELD HEAT TREATMENT

Temperature N A
Time at Temperature —
Other —
PROCEDURE
Weld Layeri(s) All
Weld Pass(es) All
Process SAW
Type (Semiautomatic, Mechanized, eic )| Mechanized
Position F
Filler Metal (AWS Spec.) ALY
AWS Classification EMTZK
Electrode Diameter 5/32in
Electrode/Flux Classification FTAZ-EM12K
Manufacturer/Trade Name (Flux XYZ)
Supplemental Filler Metal —
Preheat Temperature 150°F min.
Interpass Temperature 500°F max.
Electrical Characteristics — — — — — — —
Current Type & Polarity DCEP
Amps 500—600
Volts 26—30
Wire Feed Speed —
Travel Speed 20-25ipm
Maximum Heat Input —
Technique — — — — — — —
Stringer or Weave Stringer
Multi or Single Pass (per side) Multipass
Number of Electrodes 1
Longitudinal Spacing of Arcs —
Lateral Spacing of Arcs —
Angle of Parallel Electrodes —
Angle of Electrode (Mech_/Auto.) 5%+ 2°
Normal To Direction of Travel 90° £ 2°
Oscillation (Mechanized/Automatic) None
Traverse Length —
Traverse Speed —
Dwell Time —
Peening None

Inferpass Cleaning

Slag Removed

Other




3. Prequalification of WPSs

3.1 Scope

Prequalification  of WPSs  (Welding  Procedure
Specifications) shall be defined as exempt from the WPS
qualification testing required in Clause 4.

All prequalified WPSs shall be written.

Welders, welding operators and tack welders that use
prequalified WPSs shall be qualified in conformance with
Clause 4, Part C or Clause 9, Part D for tubulars



Table 3.1
Approved Base Metals for Prequalified WPSs (see 3.3)

Steel Specification Requirements

Minimum Yield Point/Strength Tensile Range

Steel Specification ksi MPa ksi MPa
ASTM A3G (=3/4 in [20 mm]) 36 250 58-80 400-550
ASTM AL3 Grade B 35 240 60 min. 415 min.
ASTM A106 Grade B 35 240 60 min. 415 min.
ASTM A131 Grades A, B, C5, D, DS, E 34 235 58-T5 400-520
ASTM A139 Grade B 35 240 60 min. 415 min.
ASTM A3BL Grade Y35 35 240 60 min. 415 min.
ASTM AS00 Grade A 33 230 45 min. 310 min.
Grade B 42 290 58 min. 400 min.
Grade C 46 315 62 min. 425 min.
ASTM AS01 Grade A 36 250 58 min. 400 min.
ASTM ASL16 Grade 55 30 205 55-75 380-515
Grade 60 32 220 60-80 415-550
ASTM Ab24 Grade [ 35 240 60-85 415-586
Grade I1 30 205 55-80 380-550
ASTM ASLT3 Grade 65 35 240 65-77 450-530
Grade 58 32 220 58-71 400490
I ASTM ATOO Grade 36 (=3/4 in [20 mm]) 36 250 58-80 400-550
ASTM AL1008 55 Grade 30 30 205 45 min. 310 min.
Grade 33 Type 1 33 230 48 min. 330 min.
Grade 40 Type 1 40 275 52 min. 360 min.
ASTM AL1011 55 Grade 30 30 205 49 min. 340 min.
Grade 33 33 230 52 min. 360 min.
Grade 36 Type 1 36 250 53 min. 365 min.
Grade 40 40 275 55 min. 380 min.
Grade 45 45 310 60 min. 410 min.
ASTM AL01B S5 Grade 30 30 203 49 min. 340 min.
Grade 33 33 230 52 min. 360 min.
Grade 36 36 250 53 min. 365 min.
Grade 40 40 275 55 min. 380 min.

API 5L Grade B 35 241 G0 414

Grade X42 42 290 G0 414
ABS Grades A, B, D, CS, DS 34 235 b8-75 400-520
Grade E® 34 235 58-75 400-520

(Continued)



Table 3.1 (Continued)
Approved Base Metals for Prequalified WPSs (see 3.3)

Steel Specification Requirements

Minimum Yield Point/Strength Tensile Range
Steel Specification ksi MPa ksi MPa

ASTM A36 (=3/4 in [20 mm)]) 36 250 58-80 400-550
ASTM Al131 Grades AH32, DH32, EH32 46 315 64-85 440-590
Grades AH36, DH36, EH36 51 355 71-90 490-620

ASTM Ad4dl 275-345 60-70 415-485
ASTM AS501 Grade B 50 345 70 min. 485 min.
ASTM AL16 Grade 65 35 240 6585 450-585
Grade T0 38 260 70-90 485-620

ASTM A529 Grade 50 50 345 70-100 485-690
Grade 55 55 380 70-100 485-690

ASTM AS3T Class 1 45-50 310-345 65-90 450-620
ASTM ALTZ2 Grade 42 42 290 60 min. 415 min.
Grade 50 50 345 65 min. 450 min.

Grade 55 55 380 70 min. 485 min.

ASTM ABBBP {4 in [100 mm] and under 50 345 70 min. 485 min.
ASTM AB9S Grade A 55 380 65 min. 450 min.
Grades B and C 60 410 70 min. 480 min.

ASTM AGOG" 45-50 310-340 65 min. 450 min.
ASTM AB18 Grades Ib, 11, ITT 46-50 315-345 65 min. 450 min.
1 ASTM AB33 Grade A 42 290 63-83 430-570
Grades C, D 50 345 7090 485620

(2-1/2 in [65 mm] and under)

ASTM AT09 Grade 36 (=3/4 in [20 mm]) 36 250 58-80 400-550
Grade 50 50 345 65 min. 450 min.

Grade 50WH 50 345 70 min. 485 min.

Grade 505 50-65 345-450 65 min. 450 min.

Grade HPS 50WP 50 345 70 min. 485 min.

ASTM AT710 =t 50-55 345380 60-65 415450
ASTM ABOB (2-1/2 in [65 mm] and under) 42 290 60 min. 415 min.
ASTM A913 Grade 50 50 345 65 min. 450 min.
ASTM A992 50-65 345-450 65 min. 450 min.
ASTM A1008 HSLAS Grade 45 Class 1 45 310 60 min. 410 min.
Grade 45 Class 2 45 310 55 min. 380 min.

Grade 50 Class 1 50 340 65 min. 450 min.

Grade 50 Class 2 50 340 60 min. 410 min.

Grade 55 Class 1 55 380 70 min. 480 min.

Grade 55 Class 2 55 380 65 min. 450 min.

ASTM A1008 HSLAS-F  Grade 50 50 340 60 min. 410 min.

(Continued)




Table 3.1 (Continued)
Approved Base Metals tor Prequalitied WPSs (see 3.3)

Steel Specification Requirements

Mintrmum Yield Point’Strength

Steel Specification ksl MPa

ASTM Al011 HSLAS Gragde 45 Class | 310
Grade 45 Class 2 310
Grage 50 Class 1 240
Grage 50 Class 2 240

Grade 55 Class 1 55 380 T0 min 480 min.

Grage 55 Class 2 55 380 65 min. 450 min.

ASTM AL011 HSLAS-F  Grade 50 50 340 60 min. 410 min.
ASTM AlD11 58 Grage 50 &0 240 65 min. 450 min.
Grade 55 55 380 T0 min 480 min.

ASTM AL018 HSLAS Grade 45 Class 1 45 310 60 min. 410 min.
Grade 45 Class 2 45 310 55 min. J80 min.

Grade 50 Class | 50 340 65 min. 450 min,

Grade &0 Class 2 50 340 60 min. 410 min.

I Grade 55 Class 1 5h 380 T0 min 480 min.
(Comt'd Grade 55 Class 2 55 B0 65 min. 450 min.
ASTM AIDI8 HSLAS-F  Grade 50 50 340 60 min. 410 min.
ASTM ALDBS 50-Ti 345485 65 min. 450 min.
APL2H Grade 42 42 280 62-B2 427-565
Grade 50 50 345 T0-80 483520

AP 2MTI CGrade 50 50 345 65-90 488620
APT 2W Grade 42 42-67 200462 62 min. 427 min.
Grade &0 50-Th 345-51T 65 min. 448 min.

Grade 50T 5080 J45-552 T0 min 483 min.

APL2Y Grade 42 42-67 200462 62 min. 427 min.
Grage 50 50-Th ME-51T 65 min. 448 min.

Grade 50T 503 J45-552 T0 min. 483 min.

APT 5L Grade X52 52 358 66 min. 455 min.
ABS Grades AH32, DH32, EH32 46 als 64-85 440-580
Grades AH36, DHG, EH3EY 51 355 T1-80 400-5620

(Contimued)



Table 3.1 (Continued)
Approved Base Metals for Prequalified WPSs (see 3.3)

Steel Specification Requirements

Minimum Yield Point/Strength Tensile Range
Steel Specification ksi MPa ksi MPa

APT 2W Grade 60 414-621 75 min. 517 min.
APL2Y Grade 60 60-90 414-621 75 min. 517 min.
ASTM AS37 Class 20 46-60 315-415 T0-100 485-690
ASTM AST2 Grade 60 60 415 75 min. 520 min.
Grade 65 65 450 80 min. 550 min.

ASTM AB33 Grade E¥ 55-60 380-415 75-100 515-690

. ASTM ATIO Gr?gg ::I E?ﬁi]} 60-65 415-450 T2 min. 495 min.
ASTM ATIO Gr?}d; '::I [%Il]assmi]] 60-65 415-450 T0-75 485-515
ASTM AD13# Grade 60 60 415 75 min. 520 min.
Grade 65 65 450 80 min. 550 min.

ASTM AL1D18 HSLAS Grade 60 Class 2 60 410 70 min. 480 min.
Grade 70 Class 2 70 480 80 min. 550 min.

ASTM ALDIE HSLAS-F  Grade 60 Class 2 60 410 70 min. 480 min.
Grade 70 Class 2 70 480 80 min. 550 min.

ASTM ATO9 Grade HPS 70W 70 485 85-110 585-T60

IV ASTM ABLZ 70 485 90-110 620-760
ASTM AD13# Grade 70 70 485 90 min. 620 min.

* The heat input limitations of 5.7 shall not apply to ASTM A913 Grade G0, 63, or 70.

b Special welding materials and WPS (e.g., EBOXX-X low-alloy electrodes) may be required to match the notch toughness of base metal (for applica-
tions involving impact loading or low temperature), or for atmospheric corrosion and weathering characteristics (see 3.7.3).

Motes:

1. In joints imvolving base metals of different groups, either of the following filler metals may be used: (1) that which matches the higher strength base
metal, or (2) that which matches the lower strength base metal and produces a low-hydrogen deposit. Preheating shall be in conformance with the
requirements applicable to the higher strength group.

. Match API standard 2B (fabricated tubes) according to steel used.

. When welds are to be stress-relieved, the deposited weld metal shall not exceed 0.05% vanadium.

See Tables 2.3 and 9.2 for allowable stress requirements for matching filler metal.

. Filler metal properties have been moved to nonmandatory Annex T.

. AWS ASM (SI Units) electrodes of the same classification may be used in lieu of the AWS A5 (U.S. Customary Units) electrode classification.

. Any of the electrode classifications for a particular Group in Table 3.2 may be used to weld any of the base metals in that Group in Table 3.1.

=10 tn e L B
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Table 3.2
Filler Metals for Matching Strength to Table 3.1,
Groups I, I, lll, and IV Metals—SMAW and SAW (see 3.3)
SMAW SAW
Base Metal AWS Electrode A5, AL 5%, AL1T, AB.23°,
Group Specification Carbon Steel Low-Alloy Steel Carbon Steel Low-Alloy Steel
EBOXX ET0XX-X FEXX-EXXX FTXX-EXXX-XX
: AWS Electrode ETOXX FEXX-ECXXX FTXX-ECXXX-XX
Classification FIXX-EXXX
FTXX-ECXXX
E7015 ET015-X FTXX-EXXX FTXX-EXXX-XX
. AWS Electrode E7016 ET016-X FTXX-ECXXX FTXX-ECXXX-XX
Classification ET018 E7018-X
E7028
r E8015-X N/A FBXX-EXXX-XX
i} AWS Electrode N/A E8016-X F8XX-ECXXX-XX
Classification
EB018-X
E9015-X N/A FOXX-EXXX-XX
v AWS Electrode A E9016-X FOXX-ECXXX-XX
Classification Fo018-X
E9018M
(Continued)




3.5 Minimum Preheat and Interpass Temperature
Requirements

o Table 3.3 shall be used to determine the minimum preheat
and interpass temperatures for steels listed in the code.

* 3.5.1 Base Metal/Thickness Combination. 7he minimum
preheat or interpass temperature applied to a joint
composed of base metals with different minimum preheats
from Table 3.3 (based on Category and thickness) shall be
the highest of these minimum preheats



Table 3.3

Prequalified Minimum Preheat and Interpass Temperature (see 3.5)

C Thickness of Minimum Preheat
a Thickest Part at and Interpass
; Point of Welding Temperature
g
? Welding
vy Steel Specification Process in mm °F °C
ASTM A36
ASTM A53 Grade B
ASTM A106 Grade B
ASTM A131 Grades A, B, CS, D, DS, E
ASTM A139 Grade B
ASTM A381 Grade Y35
ASTM A500 Grade A
Grade B
Grade C
ASTM A501 Grade A
ASTM A516 1/8 to 3/4 3to 20 322 0?
ASTM A524 Crades I & IT incl. incl.
ASTM AS573 Grade 65
ASTM AT09 Grade 36 SMAW Over 3/4 Ovwer 20 150 65
ASTM A1008 SS Grade 30 with other thru 1-1/2 thru 38
A Grade 33 Type 1 than low- incl. incl.
Grade 40 Type 1
ASTM A1011SS  Grade 30 :ff;‘:fg:s Over1-1/2  Over 38 225 110
Grade 33 thru 2-1/2 thru 65
Grade 36 Type 1 incl. incl.
Grade 40
Grade 45 Over 2-1/2 Over 65 300 150
Grade 50
Grade 55
ASTM A1018 55 Grade 30
Grade 33
Grade 36
Grade 40
API 5L Grade B
Grade X42
ABS Grades A, B, D, CS, DS
Grade E
ASTM A36
ASTM A53 Grade B
ASTM A106 Grade B
ASTM A131 Grades A, B, 1/8 to 3/4 3to 20 32s 02
g?l- :];)2» gsé(f: incl. incl.
EDIP{I gzz g gg mﬁfw Over 3/4 Over 20 50 10
ASTM A139 Grade B hydrogen f]‘“I‘ -z .‘"3 8
B | ASTM A381 Grade Y35 electrodes, me e
ASTM A441 SAW,
¢ Over 1-1/2 Over 38 150 65
ASTM AS00 gﬁ: g E&w thru 2-1/2 thru 65
Grade C incl. incl.
ASTM A501 Grades A and B
65 & 70
ASTM A524 Grades I & II
ASTM A529 Grades 50 & 55

(Continued)




Table 3.3 (Continued)

Prequalified Minimum Preheat and Interpass Temperature (see 3.5)

C Thickness of Minimum Preheat
a Thickest Part at and Interpass
; Point of Welding Temperature
g
2 Welding
v Steel Specification Process in mm °F °C
ASTM AB3T Classes 1 & 2
ASTM ALT2 Grades 42, 50, 55
ASTM AS73 Grade 65
ASTM ALB8
ASTM A595 Grades A, B, C
ASTM AB06
ASTM AG18 Grades Ib, 11, TIT
ASTM AB33 Grades A, B
Grades C, D
ASTM ATO9 Grades 36, 50, 505, 50W,
HPS 50W
ASTM ATI10 Grade A, Class 2
(=2 in [50 mml])
ASTM ABOS
ASTM A913P Grade 50
ASTM A092
ASTM A1008 HSLAS Grade 45 Class 1
Grade 45 Class 2
Grade 50 Class 1
Grade 50 Class 2 1/8 to 3/4 3 to 20 322 0=
Grade 55 Class 1 incl. incl.
Grade 55 Class 2
ASTM A1008 HSLAS-F  Grade 50 SMAW Over 3/4 Over 20 50 10
ASTM A1011 HSLAS Grade 45 Class 1 with low- thru 1-1/2 thru 38
B Grade 45 Class 2 hydrogen incl. incl.
(Cont'd) Grade 50 Class 1 electrodes,
Grade 50 Class 2 SAW, Over 1-1/2 Over 38 150 65
Grade 55 Class 1 GMAW! thru 2-1/2 thru 65
Grade 55 Class 2 rcaw incl incl
ASTM A1011 HSLAS-F  Grade 50 ) :
ASTM A1018 HSLAS Grade 45 Class 1 Over 2-1/2 Over 65 225 110

ASTM A1018 HSLAS-F
ASTM A1018 SS

ASTM 1085
API 5L

API Spec. 2H
API 2MT1
API 2ZW

API 2Y

Grade 45 Class 2
Grade 50 Class 1
Grade 50 Class 2
Grade 55 Class 1
Grade 55 Class 2
Grade 50
Grade 30
Grade 33
Grade 36
Grade 40

Grade B

Grade X42

Grades 42, 50
Grade 50

Grades 42, 50, 50T
Grades 42, 50, 50T
Grades AH 32 & 36
Grades DH 32 & 36
Grades EH 32 & 36

(Continued)




Table 3.3 (Continued)
Prequalified Minimum Preheat and Interpass Temperature (see 3.5)

C Thickness of Minimum Preheat
a Thickest Part at and Interpass
; Point of Welding Temperature
g
o
r
¥ Steel Specification Welding Process in mm °F °C
ASTM A572 Grades 60, 65
ASTM AB33 Grade E
ASTM AQ13b Grades 60, 65, 70 1/8 to 3/4 Jto 20 20 10
ASTM ATI10 Grade A, Class 2 incl. incl.
(=2 in [50 mm])
ASTM AT10 Grade A, Class 3 Owver 3/4 Over 20 150 65
(=2 in [50 mm]) . thru 1-1/2 thru 38
C ASTM AT09¢ Grade HPS 70W ;E.Miwdmth ! incl. incl.
ASTM A852¢ ow-hydrogen electrodes,
ASTM A1018 Grade 60 Class 2 SAW, GMAW, FCAW
Owver 1-1/2 Over 38 225 110
HSLAS Grade 70 Class 2 thru 2-1/2 thru 65
ASTM A1018 Grade 60 Class 2 incl. incl.
HSLAS-F Grade 70 Class 2
APLZW Grade 60 Over 2-1/2  Over 65 300 150
API 2Y Grade 60
API 5L Grade X52
SMAW, SAW, GMAW, and
FCAW with electrodes or elec-
trode-flux combinations capa-
ASTM AT10 Grade A ble of depositing weld metal All thicknesses
D b (All classes) with a maximum diffusible = 1/8 in [3 mm] 3z 0
ASTM A913 Grades 50, 60, 65 hydrogen content of 8 ml/100 g
(H8), when tested according to
AWS A4.3.

2 When the base metal temperature is below 32°F [0°C], the base metal shall be preheated to a minimum of 70°F [20°C] and the minimum interpass
temperature shall be maintained during welding.
b The heat input limitations of 5.7 shall not apply to ASTM A913.
© For ASTM A709 Grade HPS 70W and ASTM AB52, the maximum preheat and interpass temperatures shall not exceed 400°F [200°C] for
thicknesses up to 1-1/2 in [40 mm], inclusive, and 450°F [2307C] for greater thicknesses.

Notes:

1. For modification of preheat requirements for SAW with parallel or multiple electrodes, see 3.5.2.
2. See 5.11.2 and 5.6 for ambient and base metal temperature requirements.



3.6 Limitation of WPS Variables

All prequalified WPSs to be used shall be prepared by the
manufacturer, fabricator, or Contractor as Wwritten
prequalified WPSs. The written WPS may follow any
convenient format (see Annex M for examples).

The welding parameters set forth in Table 3.6 shall be
specitied on the written WPS, and for variables with [imits,
within the range shown.

Changes to the essential variables beyond those permitted
by Table 3.7 shall require a new or revised prequalified
WPS, or shall require that the WPS be gualified by test in

accordance with Clause 4.



Table 3.6

Prequalified WPS Requirements' (see 3.7)

SAWT GMAWY
Wariable Position Weld Type SMAW Single Parallel | Multiple FCAWE
Fillet? 5/16 in [8.0 mm]
Flat Groove® /4 in  [6.4 mm)] 1/4 in [6.4 mm] 1/8in  [3.2 mm)]
Maximum Root pass 3/16 in [4.8 mm]
Electrode Fillet 1/4 in [B.4 mm] 1/4 in [6.4 mm)]
Horizontal 1/8in [3.2
Diameter ° Groove 3/16 in [4.8 mm] Requires WPS Qualification Test [3.2 mm]
Wertical All 316 in [4.8 mm]b 3/32 in [2.4 mm)]
Owverhead All 3/16 in [4.8 mm]? 5/64 in [2.0 mm)]
Aldl Fillet 1000 A 12004
Groove weld
root pass T00A
with opening Within ::he Within 1=l:‘he
range o Unlimited | /™0ge0
Maximum Groave weld recommended G00A recommended
root pass 9004
Current All without openin operation by operation by the
P i the filler metal filler metal
Groove weld Aill | anyfacturer 1200A manufacturer
passes
Groove weld Unlimited
cap pass
Flat 3/8 in [10 mm] Unlimited 3/8 in [10 mmy]
;‘s;":*““ Horizontal Al 5/16 in [8 mm] 5/16 in [8 mm]
Thickneeyd | Vertical 1/2 in [12 mm] 1/2 in [12 mm]
Owverhead 516 in [8 mm] 5/16 in [8 mmy]
Maximum /4 in
Fill Pass All All 3/16 in [5 mm] [6 mm] Unlimited 1/4 in  [6 mm]
Thickness
M Flat 3/8 in [10 mm] Unlimited 1/2 in [12 mmy]
aximum
5716 in 5/16 in 1/2 in
gmﬂewpalsdg Horizontal Fillet 5/16 in [8 mm] (8 mm] (8 mm] [12 mm] 3/8 in [10 mm]
Sizet Wertical 1/2 in [12 mm] 1/2 in [12 mmy]
Owverhead 516 in [8 mm] 5/16 in [8 mmy]
Root opening [J;tpelﬂle};
Mo All (for :ruz in [12 mm], Split layers elecirodes or Split layers| Split layers
AXAMUIN o AW split layer
Single Pass FCA
Layer W) Split layers
Width F&H Anv laver of Split lavers | with tandem | Ifw > 11in
(for SAW) Ii-:;rth ¥ if w=5/81n| electrodes [25 mm]. (Mote e)
w w [16 mm)] if w=5/81n split layers
[16 mm]

* Except root passes.
B 5/32 in [4.0 mm)] for EXX14 and low-hydrogen electrodes.

© See 3.7.3 for requirements for welding unpainted and exposed ASTM AS88.

9 See 3.7.2 for width—to—depth limitations.
© 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.
B GMAW-5 shall not be prequalified.




Table 3.7

Prequalified WPS Variables (see 3.6 and 3.7)

Prequalified WPS Variable

Process

GMAW

General

1) A change in welding process(es)®

2) A change in welding position(s)

Base Metal

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

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

Filler Metal
5) A change in electrode classification(s) h'e b4 X X
6) A change in electrode/flux classification(s) x
7) A change in nominal electrode diameter(s) X N b X
8) A change in the number of electrodes e
Process Parameters
9) A change in amperage > 10% increase | > 10% increase | > 10% increase
or decrease or decrease or decrease
10) A change in type of current (ac or dc) or polarity N e ¥ x
11) A change in the mode of transfer b

12) A change in voltage

= 15% increase
or decrease

= 15% Increase
or decrease

= 15% iIncrease
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

= 25% Increase

= 25% Increase

or decrease or decrease or decrease
Shielding Gas
15) A change in the nominal composition of shielding X (For
gas x FCAW-G only)
16) A decrease in shielding gas flow rate =~ 25% (for
= 25% FCAW-G only)
17) An increase in the gas flow rate
- 50% > B0% (for

FCAW-G only)

(Continued)




Table 3.7 (Continued)

Prequalified WPS Variables (see 3.6 and 3.7)

Process
Prequalified WPS Variahle Shiaw SAW GMAW FCAW
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 mmy],
whichever is
greater
20) A change in the angular orientation of parallel Increase or
electrodes decrease > 10°
21) For mechanized or automatic SAW, a change in the Increase or
angle parallel to the direction of travel of the electrode decrease = 10°
22) For mechanized or automatic SAW, a change in the Increase or
angle of electrode normal to the direction of travel 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)? X X X X

#A separate WPS shall be required when this variable is changed.

MNote: An “X" indicates applicability for the process; a shaded block indicates nonapplicability.



3.7 General WPS Requirements
All the requirements of Table 3.6 shall be met for prequalified WPSs.

3.7.1 Vertical-Up Welding Requirements. 7he progression
for all passes in vertical position welding shall be upward,
with the following exceptions:

(1) Undercut may be repaired vertically downwards when preheat is
1n conformance with Table 3.3, but not lower than 70°F [20°C].

(2) When tubular products are welded, the progression of vertical
welding may be upwards or downwards, but only in the direction(s)
for which the welder 1s qualified.

3.7.2 Width/Depth Pass Limitation. Nerther the depth nor
the maximum width in the cross section of weld metal
deposited in each weld pass shall exceed the width at the
surtface of the weld pass (see Figure 3.1).
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Figure 3.1 —Weld Bead in which Depth and Width
Exceed the Width of the Weld Face (see 3.7.2)
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Figure C-3.2—Examples of Centerline Cracking (see C-3.7.2)




e 3.9 Fillet Weld Requirements

See Table 5.7 for minimum fillet weld sizes and Figure 3.5 for
prequalified tillet weld joint details.

3.9.1 Details (Nontubular). See Figures 2.1 and 2.4 for the limitations
for prequalified fillet welds.

3.9.2 Skewed T-Joints. Skewed T-joints shall be in conformance with
Figure 3.4.

3.9.2.1 Dihedral Angle Limitations. 7he obtuse side of skewed T-
Joints with drhedral angles greater than 100° shall be prepared as
shown 1n Figure 3.4, Detail C, to allow placement of a weld of the
required size. The amount of machining or grinding, etc., of Figure
3.4, Detail C, should not be more than that required to achieve the
required weld size (W).

3.9.2.2 Minimum Weld Size for Skewed T-Joints. For skewed T-
Jjoints, the minimum weld size for Details A, B, and C in Figure 3.4
shall be in conformance with Table 5. 7.



Table 5.7

Minimum Fillet Weld Sizes (see 5.13)

Minimum Size

Base Metal Thickness (T)? of Fillet Weld®
in mm in mm
T=1/M4 T=6 1/8¢ 3
1/14<T<1/2 b<T=<12 3/16 5
1/2<T<3/4 12<T=<20 1/4 b
34<T 20<T 5/16 8

2 For nonlow-hydrogen processes without preheat calculated in

conformance with 4.8.4, T equals thickness of the thicker part joined;
single-pass welds shall be used.
For nonlow-hydrogen processes using procedures established to
prevent cracking in conformance with 4.8.4 and for low-hydrogen
processes, T equals thickness of the thinner part joined; single-pass
requirement shall not apply.

b Except that the weld size need not exceed the thickness of the thinner
part joined.

¢ Minimum size for cyclically loaded structures shall be 3/16 in [5 mm].




O

1/16 in

r[E mm]
N3

BASE METAL LESS THAN BASE METAL 1/4 in [6 mm)]
1/4 in [6 mm] THICK OR MORE IN THICKNESS

(A) (B)
MAXIMUM DETAILED SIZE OF FILLET WELD ALONG EDGES

Figure 2.1 —Maximum Fillet Weld Size
Along Edges in Lap Joints (see 2.4.2.9)



- 5ty MIN -‘ LJH
(NOT LESS THAN 1 in [25 mm)])

Note: t = thicker member, t, = thinner member.

Figure 2.4—Transversely Loaded
Fillet Welds (see 2.9.9.1 and 2.9.1.2)



MNotes for Figure 3.5

FFillet weld size (“S7). See 2.4 2.8 and Clause 5.14 for minimum fillet weld sizes. See Table 3.7 for maximum single pass size.
B Ses 522 1 for additional fillet weld assembly requirements or exceptions.
SSee 2.4 29 for maximum weld size in lap joints.

4 Perpendicularity of the members shall be within +10°.

Fillet weld (12)
T-joint (T)
Corner joint ()
Lap joint (L)

-

wwm

_T_;' — e — e
T r | 1
ALL DIMENSIONS IN mm
Base Metal
Thickness Joint Design/Geometry
_ Tolerances Allowed
Vi'elding Welding
FProcess | Joint Designation T,orTs Root Opening As Detailed As Fit-Up Positions Motes
TC-F12 =3 316 max. a b, d
TC-F12a =3 5M16 max. a b, d
SMAW R=0 +1M1&6, -0 All —
L-F12 <3 316 max. a b c
L-F12a =3 HM& max. a b c
TC-F12-GF =3 316 max. a b, d
= XA TC-F12a-GF =3 _ RME max. ab,d
FCAW L-F12-GF <3 R=0 +1116, 0 3/16 max. Al a, b, c
L-F12a-GF =3 M6 max. a b c
TC-F12-5 =3 316 max. a b, d
TC-F12a-5 =3 M6 max. ab,d
SAW L-F12-5 =3 R=0 +1/16, -0 316 max. FH a b c
L-F12a-35 =3 5M16 max. a b c

Figure 3.5—Prequalified Fillet Weld Joint Details
(Dimensions in Inches) (see 3.9)




Fillet weld (12)
T-joint (T)
Corner joint (C)
Lap joint (L)

=T

T2 -y T2
A T R ' ]
ALL DIMENSIONS IN mm
Base Metal
Thickness Joint Design/Geometry

_ Tolerances Allowed

Welding Welding
Process | Joint Designation TyorT, Root Opening As Detailed As Fit-Up FPositions Motes
TC-F12 =Th B max. a, b d
TC-F12a =Th 8 max. a, b d
SMAW L-F12 =75 R=0 2.0 5 max. Al 3. b c
L-F12a =Th B max. a b c
TC-F12-GF =Th 5 max. a, b d
FRAW TC-F12a-GF =Th _ 8 max. a, b d
FCAW L-F12-GF =75 R=0 2.0 5 man. Al a, b, C
L-F12a-GF =75 3 max. a b c
TC-F12-5 =Th 5 max. a b d
TC-F12a-5 =7hH _ 8 max. a, b d
SAW LF12-5 =75 R=0 2.0 5 max. FH 3. D, C
L-F12a-3 =75 3 max. a b c

Figure 3.5 (Continued)—Prequalified Fillet Weld Joint Details
(Dimensions in Millimeters) (see 3.9)







/]

607 TO 90°

(E's)
(Es) (C)

3 Detail (D). Apply £ loss dimension of Table 2.2 to determine effective throat.
B Detail (D) shall not be prequalified for under 30°. For welder qualifications, see Table 4.10.

MNotes:

(D)
(See Note b)

1. (), (E',) = Effective throats dependent on magnitude of root opening (R} (see 5.21.1). (n) represents 1 through 5.

2.t =thickness of thinner part
3. Not prequalified for GMAW-S or GTAW.

Figure 3.4—Prequalified Skewed T-Joint Details (Nontubular) (see 3.9.2)



e 3.11 Common Requirements of

PJP and CJP Groove Welds

 3.11.1 FCAW/GMAW in SMAW Joints. Groove
preparations detailed for prequalified SMAW joints may be
used for prequalified GMAW or FCAW.

e 3.11.2 Comner Joint Preparation. For corner joints, the
outside groove preparation may be in either or both
members, provided the basic groove configuration i1s not
changed and adequate edge distance i1s maintained to
support the welding operations without excessive melting.



B INVOLVES PREPARATION IN

’ BOTH PLATES IN THE CORNER ]

y, JOINT. USED WHEN, FOR A \
g MINIMUM “a" THICKNESS, THE N i
/ VERTICAL PLATE CANNOT /
ACCOMMODATE o GROOVE ANGLE.

Figure C-3.3—Details of Alternative Groove Preparations for Prequalified Corner Joints

(see C-3.11.2)



« 3.11.3 Root Openings. Joint root openings may vary as noted In
3.12.3 and 3.13.1. However, for automatic or mechanized welding
using FCAW, GMAW, and SAW processes, the maximum root
opening variation (minimum to maximum opening as fit-up) may not
exceed 1/8 in [3 mm/]. Variations greater than 1/8 in [3 mm] shall be
locally corrected prior to automatic or mechanized welding.

» 3.12 PJP Requirements

» PJP groove welds shall be made using the joint details described in
Figure 3.2. The joint dimensional [imitations described in 3.12.3 shall
apply.

* 3.12.1 Definition. Except as provided in 9.11.2 and Figure 3.3 (B-L1-
S), groove welds without steel backing, welded from one side, and

groove welds welded from both sides, but without back gouging, are
considered PJP groove welds.



3.12.2 Weld Size. The weld size (E) of a prequalified PJP groove
shall be as shown in Figure 3.2 for the particular welding process,
Jjoint designation, groove angle, and welding position proposed for
use in welding fabrication.

3.12.2.1 Prequalified Weld Sizes

(1) The mmimum weld size of PJP single- or double- V, bevel-, J-, and U-
groove welds, types 2 through 9, shall be as shown in Table 3.5. The base
metal thickness shall be sufficient to incorporate the requirements of the
Jjoint details selected, conforming to the variances outlined in 3.12.3 and the
requirements of Table 3.5.

(2) The maximum base metal thickness shall not be limited.

(3) The PJP square groove weld B-P1 and flare-bevel groove welds BTC-
P10 and B-P11 minimum weld sizes shall be calculated from Figure 3.2.

(4) Shop or working drawings shall specify the design grooves depths “S”
applicable for the weld size “(E)” required per 3.12.2. (Note that this
requirement shall not apply to the B-Pl, BTC-P10, and B-P11 details.)



Table 3.5
Minimum Prequalified PJP Weld Size (E)
(see 3.12.2.1)

Minimum

Base Metal Thickness (T)? Weld Size
in [mm] in mim

1/8 [3] to 3/16 [5] incl. 1/16 2
Over 3/16 [5] to 1/4 [6] incl. 1/8 3
Over 1/4 [6] to 1/2 [12] incl. 3/16 5
Over 1/2 [12] to 3/4 [20] incl. 1/4 6
Over 3/4 [20] to 1-1/2 [38] incl. h/16 8
Over 1-1/2 [38] to 2-1/4 [57] incl. 3/8 10
Over 2-1/4 [57] to 6 [150] incl. 1/2 12
Over 6 [150] h/8 16

2 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.




3.12.3 Joint Dimensions

(1) Dimensions of groove welds specified in 3.12 may vary
on design or detail drawings within the limits of tolerances
shown in the “As Detailed” column in Figure 3.2.

(2) Fit-up tolerances of Figure 3.2 may be applied to the
dimensions shown on the detail drawing. However, the use
of fit-up tolerances does not exempt the user from meeting
the minimum weld size requirements of 3.12.2.1.

(3) J- and U-grooves may be prepared before or after
assembly.



e« 3.13 CJP Groove Weld Requirements

CJP groove welds which may be used without performing the WPS
qualification test described in Clause 4 shall be as detailed in Figure
3.3 and are subject to the limitations described in 3.13. 1.

3.13.1 Joint Dimensions. Dimensions of groove welds specified in
3.13 may vary on design or detail drawings within the [imits or
tolerances shown in the “As Detailed” column in Figure 3.3. Fit-up
tolerance of Figure 3.3 may be applied to the dimension shown on the
detail drawing.

3.13.2 Backing. Prequalified CJP groove welds made from one side
only, except as allowed for tubular structures, shall have steel
backing.

3.13.2.1 Prequalified CJP groove welds detailed without steel backing or

spacers may use backing other than steel as listed in 5.9.3 when the
following conditions are met:

(1) The backing 1s removed afier welding, and,
(2) The back side of the weld is backgouged to sound metal and back welded.



» Welding procedures for joints welded with backing other than steel in
which the weld is to be left in the as-welded condition without

backgouging and welding from the other side are not prequalified.

* 3.13.3 Double-Sided Groove Preparation. J- and U-grooves and the
other side of partially welded double-V and double-bevel grooves
may be prepared before or after assembly. After backgouging, the
other side of partially welded double-V or double-bevel joints should
resemble a prequalified U- or J-joint configuration at the joint root.



Legend for Figures 3.2 and 3.3

Symbols for joint types
B — butt joint
C — corner joint
T — T-joint
BC — butt or corner joint
TC — T- or corner joint
BTC — butt, T-, or corner joint

Symbols for base metal thickness and penetration
P—PJP
L — limited thickness—C]JP
U — unlimited thickness—C]JP

Symbol for weld types

1 — square-groove

2 — single-V-groove

3 — double-V-groove

4 — single-bevel-groove
5 — double-bevel-groove
6 — single-U-groove

7 — double-U-groove

8 — single-J-groove

9 — double-]J-groove
10 — flare-bevel-groove
11 — flare-V-groove

Welding processes
SMAW — shielded metal arc welding
GMAW — gas metal arc welding
FCAW — flux cored metal arc welding
SAW — submerged arc welding

Welding positions
F — flat
H — horizontal
V — wertical

OH — overhead

Dimensions
R = Root Opening
a, B = Groove Angles
f = Root Face
r = J- or U-groove Radius
S, 5;. S; = PJP Groove Weld
Depth of Groove
E,.E,. E, = PJP Groove Weld
Sizes corresponding to S, S;, S, respectively

Symbols for welding processes if not SMAW

S — SAW
G — GMAW
F — FCAW

Joint Designation

The lower case letters, e.g., a, b, c, etc., are used to differentiate
between joints that would otherwise have the same joint
designation.




Notes for Figures 3.2 and 3.3
4 Not prequalified for GMAW-S nor GTAW.
b Joint shall be welded from one side only.

¢ Cyclic load application places restrictions on the use of this detail for butt joints in the flat position (see
2.18.2).

4 Backgouge root to sound metal before welding second side.
¢ SMAW detailed joints may be used for prequalified GMAW (except GMAW-S) and FCAW.
fMinimum weld size (E) as shown in Table 3.5. S as specified on drawings.

& If fillet welds are used in statically loaded structures to reinforce groove welds in corner and T-joints, these
shall be equal to T1/4, but need not exceed 3/8 in [10 mm]. Groove welds in corner and T-joints of cyclically
loaded structures shall be reinforced with fillet welds equal to T1/4, but need not exceed 3/8 in [10 mm].

h Double-groove welds may have grooves of unequal depth, but the depth of the shallower groove shall be no
less than one-fourth of the thickness of the thinner part joined.

 Double-groove welds may have grooves of unequal depth, provided these conform to the limitations of Note f.
Also the weld size (E) applies individually to each groove.

J The orientation of the two members in the joints may vary from 135° to 180° for butt joints, or 45° to 135° for
corner joints, or 45° to 90° for T-joints.

K For corner joints, the outside groove preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the welding operations
without excessive edge melting.

'Weld size (E) shall be based on joints welded flush.

M For flare-V-groove welds and flare-bevel-groove welds to rectangular tubular sections, r shall be as two times
the wall thickness.

" For flare-V-groove welds to surfaces with different radii r, the smaller r shall be used.

° For corner and T-joints the member orientation may vary from 90° to less than or equal to 170° provided the
groove angle and root opening are maintained, and the angle between the groove faces and the steel backing is
at least 90° See Fiocure 3 6



Square-groove weld (1)
Butt joint (B)

11
* (’ HEINFOHCEMENT 1TO3
4 FH NO TOLERANCE
ALL DIMENSIONS IN mm
Base Metal Thickness Groove Preparation
U = unlimited Tol
(U = unlimited) olerances A
Welding Joint As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | RootOpening | (see3.12.3) | (see3.123) | Positions (E) Notes
B-P1a 3 — R=0t02 +2 - +2 Al T, -1 b
SMAW T T
B-P1c Gmax. | — R-% mn. | +2,-0 +2 Al 71 b
B-P1a-GF 3 — R=0t02 +2 - +2 Al T, -1 b, e
GMAW T -
FCAW | BP1c-GF 6 max — R-% mn. | +2,-0 +2 Al 71 b e




Square-groove weld (1)

Butt joint (B)
(E2)
E9 [A|
3T,
E, + E; MUST NOT EXCEED T
ALL DIMENSIONS IN mm
G P f
Base Metal Thickness 10OV Teparaton
(U = unlimited) Tolerances Allowed Total
Welding Joint As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | RootOpening | (see3.12.3) | (see3.12.3) | Positions | (E,;+E;) | Notes
T 3T
SMAW B-P1b 6 max. — = ?1 +2, () +2 All T1
GMAW T 3Ty
CCAW B-P1b-GF 6 max. — R= 7 +2, ) +2 All T e

Figure 3.2 (Continued)—Prequalified PJP Groove Welded Joint Details
(see 3.12) (Dimensions in Millimeters)




Single-V-groove weld (2)
Butt joint (B)
Corner joint (C)

ALL DIMENSIONS IN mm

Ts ™

Groove Preparation
Base Metal Thickness b
(U = unlimited) Root Opening Tolerances Al
Welding Joint Root Face As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | Groove Angle | (see3.12.3) | (see3.12.3) | Positions (E) Notes
R=0 +2. -0 +3, -2
SMAW BC-P2 6 min. U f=1min. +U -0 +2 All S b ef]
a = 60° +10°, 0° +10°, -5°
R=0 +2 0 +3,-2
WA | BC-P2-GF smin. | U | f=3min. +U-0 42 Al S |abf]
a = 60° +10°, 0° +10°, -5°
R=0 +0 +2, 0
SAW BC-P2-5 11 min. U f=6 min. +U -0 +2 F S b, f, ]
a = 60° +10°, 0° +10°, -5°

—




Double-V-groove weld (3)

Butt joint (B)

ALL DIMENSIONS IN mm

Sz(Ez2) \u/

3, (Eq) /R\

1
M
foT

<
¢ E

e

{
j__+
J‘f

Base Metal Thickness

(Groove Preparation

U = unlimited Tol
(U= unfimited) Root Opening OIeTances Allowed Total
Welding Joint Root Face As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | Groove Angle | (see 3.12.3) | (see3.12.3) | Positions | (E;+E;) | Notes
R=0 +2, -0 +3, -2
SMAW B-P3 12 min. — f=23 min. +U, -0 +2 All Si+S, | e fi]
a=60° +10°, -0° +10°, -5°
R=0 +2, -0 +3, -2
oue | B-P3GF 2mn | — | f=3mn U -0 +2 Al S,+S, | afij
a=60° +10°, -0° +10°, -5°
R=0 +0 +2, -0
SAW B-P3-5 20 min. — f=6 min. +U, -0 +2 F Si+5, fi,]
a=60° +10°, -0° +10°, -5°

Figure 3.2 (Continued)

(see 3.12) (Dimensions in Millimeters)

—Prequalified PJP Groove Welded Joint Details




Single-bevel-groove weld (4)

Butt joint (B)
Tjoint (T)

Comer joint (C)

ALL DIMENSIONS IN mm

Base Metal Thickness

(Groove Preparation

(U = unlimited) , Tolerances
Root Opening Allowed
Welding Joint Root Face As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | Groove Angle | (see3.12.3) | (seed.12.3) | Positions (E) Notes
R=0 +2, - +3, -2 bef
SMAW BTC-P4 U U f=23 min. +J -0 +2 All 5-3 K
o =45° +10°, 0" +10°, -5° 9
R=0 +2, - +3, -2 FH S
U | BTCPAGF | 6min. | U | f=3min 4 -0 ) Von s 1o n
0=45" | #1000 | #1005 | Y - |9
R=0 ual +2, - b fai
SAW | TC-P4sS Mmn | U | f=6min +, -0 +) F S
o= 60° +10°, 0" +10°, -5°




Double-bevel-groove weld (5)
Butt joint (B)

Tjoint (T)

Corner joint (C)

ALL DIMENSIONS IN mm

Base Metal Thickness

Groove Preparation

(U = unlimited) Root Opening Tolerances Allowed Total
Welding Joint Root Face As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | Groove Angle | (see 3.12.3) | (see 3.12.3) Positions | (E; + E5) | Notes
R=0 +2 -0 +3 -2 .
SMAW BTC-P5 8 min. U f=3 min +U -0 +2 All Si +552 ef % .
o =45° +10°, -0° +10°, -5° - )
R=0 +2 -0 +3 -2 F H S+ 5, .
oMW | BTCPS.GF [ 12min. | U | f=3min +J -0 £2 S, +s, |09t
0= 45° +10°, —0° +10°, -5° V., OH 6 )
R=0 +0 +2 -0 Qi
SAW TC-P5-S 20 min. U f=6min. +U, -0 +2 F S, +S, | " 9;{ )
o= 60° +10°, —0° +10°, -5°

Figure 3.2 (Continued)—Prequalified PJP Groove Welded Joint Details
(see 3.12) (Dimensions in Millimeters)




Single-U-groove weld (6)

Butt joint (B)
Corner joint (C)

ALL DIMENSIONS IN mm

[t — ]

G P ti
Base Metal Thickness 1OOVE Freparation
(U = unlimited) Root Opening Tolerances
Root Face Allowed
Welding Joint Bevel Radius | As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | Groove Angle | (see3.123) | (see3.12.3) | Positions (E) Notes
R=0 +2 -0 +3, -2
: f=1min. +U, -0 +2 :
SMAW BC-P6 6 min. U =6 +6, -0 49 All S bef]
o =45° +10°, 0° +10°, -5°
R=0 +2, -0 +3, -2
GMAW : f=3min. +U, -0 +2 :
CCAW BC-P6-GF 6 min. U =6 +6, -0 49 All S a,bf]
a=20° +10°, 0° +10°, -5°
R=0 +0 +2,
: f=6 min. +U, -0 +2 :
SAW BC-P6-S 11 min. U =6 +6, -0 49 F S b, 1, |
a=20° +10°, 0° +10°, -5°




Butt joint (B)

+ >ﬁ\ éi ¥ f T
@*\

ALL DIMENSIONS IN mm

G P ti
Base Metal Thickness oove Treparation
(U = unlimited) Root Opening Tolerances
Root Face Allowed Total
Welding Joint Bevel Radius | As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, | Groove Angle | (see 3.123) | (see3.12.3) | Positions | (E;+E;) | Notes
R=0 +2 -0 +3, -2
: f=3 min. +UJ -0 +2 .
SMAW B-P7 12 min. — =6 +6 -0 9 All Si+5, | e fi)
o =45° +10°, -0° +10°, -5°
R=0 +2, 0 +3, 2
GMAW . f =23 min. +U -0 +2 -
FCAW B-P7-GF 12 min. — r=6 +6 -0 9 All Si+5, | a,fi)
o=20° +10°, -0° +10°, -5°
R=0 +() +2 -0
: f=6 min. +UJ -0 +2 ..
SAW B-P7-S 20 min. — iy 16 0 42 F S1*+35 | )
o=20° +10°, 0° +10°, -5°

Figure 3.2 (Continued)

(see 3.12) (Dimensions in Millimeters)

—Prequalified PJP Groove Welded Joint Details




Single-J-groove weld (8)

Butt joint (B)

Tjoint (T)
Corner joint (C) OUTSIDE INSIDE
CORNMNER CORMNER
N
ALL DIMENSIONS IN mm
Groove Preparation
Base Metal Thickness P
(U = unlimited) Root Opening Tolerances
Root Face Allowed
Welding Joint Bevel Radius As Detailed As Fit-Up Welding Weld Size
Process Designation T4 T5 Groove Angle (see 3.12.3) (see 3.12.3) Positions (E) MNotes
R=0 +2 —0 +3, -2
. f=3 min. +U, —0 +2 e fa.l
B-P8 & min. — r=10 +6. —0 2 All s K
o= 30" +10°, —0° +10°, —5°
SMAW R=0 +2, —0 +3, —2
f=3 min. +U, —0 +2 f ;
TC-P8 & min. U r=10 +6, -0 +2 All s e, =kg= 1.
oy, = 30°* +10°, —0° +10°, —5°
C(-ic — 450*!‘ _'_1 Du; _00 +,] Du; _50
R=0 +2, -0 +3, —2
- f=23 min. +UJ, —0 +2 a,f q,l,
B-P8-GF & min. — r—10 +6. —0 o All S K
GMAW o = 307 +10°, —0° +10°, =5~
FCAW R=0 +2, -0 +3, 2
f=3 min. +UJ, —0 2 f i
TC-P8-GF 6 min. U r=10 +6, —0 +2 All s a, =Kg= 1.
Oy = 30°* +10°, —0° +10°, —5°
o, = 45 +10°, —0° +10°, —5°
R=0 +0 +2 _Q
f=6 min +U, 0 42
B-P8-S 11 min. — r=12 +6, —0 o F s f.qg,ij, k
o = 20° +10°, =0 +10° —5°
SAW R=0 +0 +2, 0
f =6 min. +J, —0 4+
TC-P8-S 11 min. L r=12 +5, —0 +2 = S f.ag. i k
Oty = 20°* +10°, —0° +10°, —5°
o = 457 +10°, —0° +10°, —5°

"o, = Outside corner groove angle.
**oy. = Inside corner groove angle.

Figure 3.2 (Continued)—Prequalified PJP Groove Welded Joint Details

(see 3.12) (Dimensions in Millimeters)




Double-J-groove weld (9)
Butt joint (B) 2
Tjoint (T)
Corner joint (C)
|
Sz(Ez2)
S1(Eq) ™, OUTSIDE
s} CORNER
b=
i//
INSIDE
CORMNER
ALL DIMEMNSIONS IN mm
Base Metal Thickness Groove Preparation
(U = unlimited) Root Opening Tolerances
Root Face Allowed Total
Welding Joint Bewvel Radius As Detailed As Fit-Up Welding Weld Size
Process Designation T, T Groove Angle (see 3.12.3) (see 3.12.3) Positions (E, + E3) MNotes
R=0 +2 —0 +3, —2
- f=23 min. +J, —0 +2 e f g, i
B-FP9 12 min. — r—10 +6. —0 + All 5, + 5 i k
o= 307 +10°, —0~° +10°, —5°
ShMAWY R=0 _
f=3 min. 29 o fa i
TC-P9 12 min. U r=10 e 0 +2 All S, +5; | &0
o, = 30° S8 0. +10°. —5° I
ot = 4577 = +10°, —5°
R=0 +2 —0 +3, —2
- f=23 min. +, —0 +2 a, f, g, i
B-P9-GF & min. — r—10 +6. -0 w2 All S5+ 5, i k
CMAW o= 30° +10°, —0~° +10°, —5°
FCAW R=0 +2 0 +3, -2
f= 3 min. +L.I, _0 *2 f ;
TC-PO9-GF 6 min. U r=-10 +6 -0 +2 Aldl S, + 5, a,f, g !
'::':n:ic::—3":]‘:”r +1Dc: _0° _'_,10.:; —5= )
o = 4577 : +10°, —5°
R=0 +0 +2 —0
" f=6 min. +J, —0 +2 La, i, ]
B-P9-S 20 min. — F— 12 +6. —0 > F S+ S k
o= 20° +10°, —0° +10°, —5°
SAW R=0 +0 +2 —0
f =6 min. U —0 +3 _
TC-P9-S 20 min. U r=12 6 0 +2 F S, + S, E Qi{hj
Olge = 20°* +10° —0° +10°, —5°
ot = 457 = +10°, —5°

o, = Outside corner groove angle.

e

;. = Inside corner groove angle.

Figure 3.2 (Continued)—Prequalified PJP Groove Welded Joint Details

(see 3.12) (Dimensions in Millimeters)




Flare-bevel-groove weld (10)

Butt joint (B)
THoint (T)

Corner joint (C)

ALL DIMENSIONS IN mm

G P ti
Base Metal Thickness roove Freparation
U = unlimited Tolerances
( ) Root Opening Allowed
Welding Joint Root Face As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, T Bend Radius (see 3.12.3) (see 3.12.3) Positions (E) Motes
R=0
f=5min. +2, -0 3,2
SMAW | grepg | 5 | v | T +U, -0 +U, -2 Al 5161 | e.g.j
FCAW-5 min min _=h
- 5 min. +UJ, -0 +UJ, -0
GMAW 5 T _RE':rr.I.I:]in +2;| _[] +3;. _2 . |
1 . ' +U, -0 +U, -2 a, gl
FCAW.G BTC-P10-GF min U min 3T, All 58T .
r= T min. +l_.|1 - +l_.|:| -
R=0
. +0 +2 -0
f=12 min. ’
SAW BP10-s | 12| 120 Na aT, +U, -0 +U, -2 F 5161 |g,j 1 m
. . r= T min. +l_.|1 - +l_.|:| -

Figure 3.2 (Continued)—Prequalified PJP Groove Welded Joint Details
(see 3.12) (Dimensions in Millimeters)




Flare-V-groove weld (11

)

Butt joint (B) (E) AN
| ¢ 5 ‘
T J LT1
Groove Preparation
Base Metal Thickness P
U = unlimited Tolerances
( ) Root Opening Allowed
Welding Joint Root Face As Detailed As Fit-Up Welding | Weld Size
Process | Designation T, T, Bend Radius | (see 3.12.3) | (see 3.12.3) Positions (E) Notes
R0 2,0 3,2
f = 5 IT'III"I + 1 + P -
FSC“;]::;H,WS B.P11 5min. | T, min. - +U -0 U, -2 Al s8r | © J=|'1= m,
- r= 71 min. +U, -0 +U, -0
R 2, -0 3,2
f = 5 IT'IiI"I + ] + I 1
FGCE\?JWG BP11.GF | 5min. | T,min. 2T +U. -0 U, -2 Al yar | '=|'1= m,
) r= 71 min. +U, -0 +U, -0
R=0
_ _ f=12 min. +0 +2, -0 _
SAW B-P11-S 12 min. T, min. 3T +U, -0 +U, -2 F 12r 5, L, m,n
r= T1 min. +U, -0 +U, -0

Figure 3.2 (Continued)—Prequalified PJP Groove Welded Joint Details

(see 3.12) (Dimensions in Millimeters)




Square-groove weld (1)
Butt joint (B)
Corner joint (C)

. * *
Ty Ty
1 |
| |
= +TE++ H =i
ALL DIMENSIONS IN mm B-L1a C-L1a
Groove Preparation
Base Metal Thickness P
U = unlimited Tol
(U = unlimited) olerances Alowed Gas
Welding Joint As Defailed | As Fit-Up Welding | Shielding
Process | Designation Ty T, | RootOpening | (see 3.13.1) | (see3.13.1) | Positions | for FCAW | Notes
B-L1a 6 max. — R=T, +2 - +5, -2 All — e
SMAW
C-l1a 6 max. U R=T, +2 -0 +6, -2 Al — g
FCAW _ Not
oMy | B-L1aGF 10 max. — R=T, +2 0 +§ -2 Al equied | &)




Square-groove weld (1)
Butt joint (B)

/ BACKGOUGE

\ (EXCEPT B-L1-S)

[ iy
— -— H
ALL DIMENSIONS IN mm
G P ti
Base Metal Thickness OOV Treparation
U = unlimited Tol
(U = unlimited) olerances Allowed Gas
Welding Joint As Detailed As Fit-Up Welding | Shielding
Process | Designation T, T, | RootOpening | (see 3.13.1) | (see3.13.1) | Positions | for FCAW | Notes
T
SMAW B-L1b 6 max. — R= % +2, -0 +2, -3 All — d e
GMAW _ Not :
FCAW B-L1b-GF 10 max. — R=0to 3 +2 -0 +2 -3 All required a, d ]
SAW B-L1-S 10 max. — R=0 ) +2, -0 F — ]
SAW B-L1a-S 16 max. — R=0 () +2 - F — d, |

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details
(see 3.13) (Dimensions in Millimeters)




’—m_'_“v'_'_'i
Square-groove weld (1)

Toint (T) N
Comer joint (C)

AN

BACKGOUGE

/

ALL DIMENSIONS IN mm

G P f
Base Metal Thickness oove Tieparation
U = unlimited Tol
(U = unlimited) olerances Allowed Gas
Welding Joint As Detailed As Fit-Up Welding | Shielding
Process | Designation T, T, | Root Opening | (see3.13.1) | (seed.13.1) | Positions |for FCAW | Notes
T
SMAW TC-L1b 6 max. U R= % +2, - +2, -3 All — deq
GMAW _ Not
CCAW TC-L1-GF 10 max. U R=0to3 +2, ) +2, -3 All required adg
SAW TC-L1-S 10 max. U R=0 +0 +2, 0 F — d g




Single-V-groove weld (2) Tolerances
Butt joint (B)
As Detailed As Fit-Up
(see 3.13.1) (see 3.13.1)
R=+2 -0 +06, -2
o =+10°, 0° +10°, -5°
ALL DIMENSIONS IN mm =R
Base Metal Thickness Allowed Gas
U = unlimited Groove Preparation
Welding Joint { ) P Welding | Shielding
Process | Designation T, T, Root Opening Groove Angle Positions | for FCAW | Notes
R=6 o =45 All — e ]
SMAW B-U2a U — R=10 o =30° F V. OH — e
R=12 o =20° F,V, OH — e ]
R=2 a = 30° FV OH | Required a, |
GMAW B.U2 — e -
FCAW 1J2a-GF U — R=10 a =30 FV OH | Notreq. a, |
R=6 o =45° FV OH | Notreq. a, |
SAW B-L2a-5 50 max. — R=6 o= 30° F — ]
SAW B-U2-S U — R=16 o =20° F — ]

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details

(see 3.13) (Dimensions in Millimeters)




Single-V-groove weld (2) Tolerances
Corner joint (C)
As Detailed As Fit-Up
(see 3.13.1) (see 3.13.1)
R=+2 -0 +§, -2
o=+10°, 0° +10°,-5°
ALL DIMENSIONS IN mm
Base Metal Thickness Alowed Gas
U = unlimited G P f
Welding | Joint (U= tnimited) 10OV Freparation Welding | Shielding
Process | Designation T, T, Root Opening Groove Angle Positions | for FCAW | Notes
R=6 o =45 All — g0
SMAW C-U2a U U R=10 o = 30° FV OH — g0
R=12 o =20° FV OH — eo0
R=5 o = 30° FV OH | Required a
GMAW _ —an
CCAW C-U2a-GF U U R=10 o =30 FVOH | Notreq. | a0
R=6 o= 45° FVOH | Notreq. | a0
SAW C-L2a-S 50 max. U R=6 o = 30° F — 0
SAW C-U2-S U U R=16 o =20° F — 0




Single-V-groove weld (2)
Butt joint (B)
<BACKGDUGE
ALL DIMENSIONS IN mm
G P ti
Base Metal Thickness roove rreparation
U = unlimited Tol
( unlimited) Root Opening clerances Allowed Gas
Welding Joint Root Face As Detailed As Fit-Up Welding Shielding
Process | Designation T, T, Groove Angle | (see 3.13.1) (see 3.13.1) Fositions | for FCAW | Motes
R=0to3 +2, -0 +2, -3
SMAW B-U2 U — f=0to 3 +2 -0 Mot limited All — d e ]
o =60° +10°, —0° +10°, -5°
R=0to3 +2 -0 +2 -3
EE"EE B.U2.GF U — | f=0to3 +2 0 Not limited Al . Nu?rted a.d,j
o =60° +10°, -0° +10°, -5° 9
R=0
D;)e;;Q — f=6 max.
o =60°
R=0 R=4+0 +2, -0
SAW B12cS el a” — | f=12max. | f=+0 9 F _ d. |
o =60° o=+10°, -0° +10°, -5°
R=0
Dt\.;egga — f=16 max
o =60°

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details
(see 3.13) (Dimensions in Millimeters)




Single-V-groove weld (2)
Corner joint (C)

ALL DIMENSIONS IN mm

AN

/"

BACKGOUGE

Groove Preparation
Base Metal Thickness P
U = unlimited Tolerances
{ ) Root Opening Allowed Gas
Welding Joint Root Face As Detailed As Fit-Up Welding | Shielding
Process | Designation Ty T, | Groove Angle | (see3.13.1) | (see3.13.1) | Positions |for FCAW | Notes
R=0to3 +2, -0 +2 -3
SMAW C-U2 U U f=01o3 +2, -0 Not limited Al — deaq]
o = 60° +10°, -0° +10°, -5°
R=0to3 +2, -0 +2 -3
o | CU2GF U U | f=0t3 20 | Notlimited AL | M e g
o = 60° +10°, 0° +10°, -5° a
R=0to3 +() +2
SAW C-U2b-5 U U f=6 max. +0, -6 +2 F — d, g, ]
o = 60° +10°, -0° +10°, -5°




Double-V-groove weld (3) Tolerances
Butt joint (B) ) .
/ As Detalled | As Fit-Up
\BACKGOUGE (see3131) | (see 3.13.1)
R=+0 +6, 0
f=+0 +2, -0
a=+10°,-0° +10°, -5°
Spacer SAW +) +2, -0
el YT 43,0
ALL DIMENSIONS IN mm
Base Metal Thickness
U = unlimited G P fi
(U = unlimited) roove Preparation Allowed Gas
Welding Joint Groove Welding Shielding
Process | Designation T, T, | Root Opening Root Face Angle Positions for FCAW | Notes
! R=6 f=0to3 a=45° Al — i e h
_ _ —ane , 8,0,
SMAW B-U3a Spacer=18xR| — R=10 f=0to3 a=230 FV OH — j
R=12 f=0to3 a=20° FV OH —
U _ _ e _
SAW B-U3a-S Spacer=14xR| — R=16 f=0to6 a=20 F — d h,|

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details

(see 3.13) (Dimensions in Millimeters)




Double-V-groove weld (3)

For B-U3c-S only

Butt joint (B)
/ BACKGOUGE I >
\ Over fo
a0 60 35
60 80 45
80 90 55
90 100 60
100 120 70
120 140 80
140 160 95
For T, =160 or T, <30
ALL DIMENSIONS IN mm S, =23 (T, - 6)
Base Metal Thickness Groove Preparation
U = unlimited Tolerances
{ ) Root Opening Allowed (Gas
Welding Joint Root Face As Detailed As Fit-Up Welding | Shielding
Process | Designation T, T, | Groove Angle | (see3.13.1) | (see3.13.1) | Positions |for FCAW | Notes
SMAW B-U3b R=0to03 +2 0 +2 -3 All — denh,j
GMAW U — f=0t03 +2, ) Not limited Not .
FCAW B'US'GF [l:. - [j — BUIII +1Dui _{]l:l +1 Uﬂi _5-:. A” reql-"red ﬂ, d, h; I
R=0 +2 -0 +2, -
f=6min. +6, 0 +6, ) .
SAW B-U3c-S U — o =p=60° +10°, 0° +10°, -5° F — d h |
Tofind S, see table above: S, =T, - (S, +1)




Single-bevel-groove weld (4) Tolerances
Butt joint (B) , )
As Detailed As Fit-Up
(see 3.13.1) (see 3.13.1)
R=+2 - +6, -2
o=+10°, 0° +10°,-5°
ALL DIMENSIONS IN mm
Base Metal Thickness Alowed Gas
U = unlimited Groove Preparation
Welding Joint ( ) P Welding | Shielding
Process | Designation T, 15 Root Opening Groove Angle Positions | for FCAW | Notes
R=6 o =45° Al — C &
SMAW:| - BUta V B R=10 o= 30° Al — | cej
GMAW R=5 o = 30° All Required | a,c,|
CCAW B-Uda-GF U — R=6 o =45° All Notreg. | a,c, j
R=10 o = 30° FH Notreg. | a,c,|
R=10 o= 30° .
SAW B-Uda-S U — R=6 T F — C,]

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details

(see 3.13) (Dimensions in Millimeters)




Single-bevel-groove weld (4) Tolerances
T-oint (T) : -
Corner joint (C) As Detailed As Fit-Up
(see 3.13.1) (see 3.13.1)
J\ R=+2 -0 +6, —2
o=+10°, 0 +10°, —5°
N N
1 s
v .
g
ALL DIMENSIONS IN mm
Base Metal Thickness Allowed Gas
U = unlimited Groove Preparation
Welding Joint ( ) P Welding | Shielding
Process | Designation T, T Root Opening Groove Angle Positions | for FCAW | Notes
R=6 o = 45° Al - | %3 ¢
SMAW TC-Uda U U »
R=10 a=30° F V. OH _ e;% ;
R=5 o= 30° Al | Required | 9
GMAW _ _ ape a9,k
ECAW TC-Uda-GF U U R=10 o= 30 F Mot req. 5
R=6 o = 45° Al Notreq. | & 9K
R=10 o = 30°
SAW TC-U4a-S U U R=6 o= 45° F — g,k o




Single-bevel-groove weld (4)
Butt joint (B)

ALL DIMENSIONS IN mm

N\

/
BACKGOUGE
N\

G P f
Base Metal Th_ickness 1OOVE FTeparation
(U = unlimited) Tolerances Allowed Gas
Welding Joint As Detalled As Fit-Up Welding | Shielding
Process | Designation T, T, | Root Opening | (see3.13.1) | (see3.13.1) | Positions | for FCAW | Notes
SMAW B-U4b U — R=0to3 +2, +2,-3 Al — c,d, & ]
GMAW f=01to3 +2, -0 Not limited Not .
CCAW B-U4b-GF U — o = 45° +10°, 0° 10°, -5° All required a cd]
R=0 () +6, -0
SAW B-U4b-S U — f =16 max. +0, -3 +2 F — c,d, |
a = 60° +10°, 0° 10°, -5°

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details
(see 3.13) (Dimensions in Millimeters)




Single-bevel-groove weld (4)

Toint (T) AN
Corner joint (C) F-

ALL DIMENSIONS IN mm

<BAC KGOUGE

\E

Base Metal Thickness

Groove Preparation

U = unlimited Tol
(U= unimited) Root Opening olerances Allowed Gas
Welding Joint Root Face As Detailed As Fit-Up Welding | Shielding
Process | Designation T; T, | Groove Angle | (see 3.13.1) | (see J.13.1) | Positions | for FCAW | Notes
SMAW | TC-Udb U U | R=0t03 +2. -0 42 -3 Al — dﬁ@
f=0t03 +2, Not limited :
GMAW — AE® a o ° o Not d, d, g,
CCAW TC-U4b-GF U U o =45 +10°, -0 10°, -5 All required ik
R=0 +0 +6, -0
SAW TC-U4b-S U U f=6 max. +0, -3 +2 F — d gk
o =60° +10°, 0° 10°, -5°




Double-bevel-groove weld (5) Tolerances
Butt joint (B ™
S N As Detalled | As Fit-Up
Comer joint (C) t (see 3.13.1) | (see 3.13.1)
BACKGOUGE R=20 +6, 0
f=+2,-0 +2
f a=+10°,-0°| +10°,-5°
'l’ | Spacer | +2, 0 +3 0
ALL DIMENSIONS IN mm
Base Metal Thickness
U = unlimited G P fi
(U = unlimited) roove Preparation Allowed Gas
Welding Joint Groove Welding Shielding
Process | Designation T, T, | Root Opening Root Face Angle Positions for FCAW | Notes
U — — _ o E:l I:i:l e:l
B-USb Spacer=18xR| — R=6 f=0to3 a =45 All — hj
SMAW R=6 f=0to3 | =45 Al — d.eg,
TC-USa U U hk
Spacer =14 xR R=10 f=0t03 |0=30"| F OH — dﬁej'%{

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details
(see 3.13) (Dimensions in Millimeters)



Double-bevel-groove weld (5)
Butt joint (B)

K / BACKGOUGE
N\

ALL DIMENSIONS IN mm

(sroove Preparation
Base Metal Thickness P
U = unlimited Tolerances
( ) Root Opening Allowed (Gas
Welding Joint RootFace | AsDetaled | AsFit-Up Welding | Shielding
Process | Designation T, T, | Groove Angle | (see 3.13.1) | (see3.13.1) | Positions |for FCAW | Notes
R=0103 +2 -] +2 -3
f=01fo3 +2 - Not limited c,de,
SMAW B-U5a U — o = 45 o= o= All — |
p=0t0 15" | +10°, 0° +10°, -5°
R=0to3 +2, ) +2 -3
GMAW f=01fo3 +2 - Not limited Not acd
rcaw | BUSGF U — | q=d5 aif= | a+B= A required | |
B=0t0 15" | +10°,0° +10°, -5°




Double-bevel-groove weld (5)
THoint (T)
Corner joint (C)

ALL DIMENSIONS IN mm

<BACKGDUGE

G P fi
Base Metal Thickness roove Treparation
U = unlimited Tolerances
( ) Root Opening Allowed Gas
Welding Joint Root Face As Detailed As Fit-Up Welding | Shielding
Process | Designation T, T, | Groove Angle | (see3.13.1) | (see3.13.1) | Positions | for FCAW | Notes
SMAW | TC-USb U U | R=0to3 +2 -0 +2 3 Al — dﬁ el g
f=0to3 +2 0 Not limited —
GMAW — AE® 2 o I < Not a, d g,
rcaw | TEUS-GF U U =45 +10%, -0 0% - Al required | h.j k
R=0 +( +2, -0 d ah
SAW TC-U5-5 U U f=6 max. +0, -5 +7 F — gk ‘
a = 60° +10°, -0° +10°, -5° )

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details
(see 3.13) (Dimensions in Millimeters)




Single-U-groove weld (6) Tolerances
Butt joint (B) B : -
Corner joint (C) RN As Detailed As Fit-Up
(see 3.13.1) (see 3.13.1)
S~/ Back AN/ Back R=2. 73
a=+10°, 0° +10°, -5°
f=+2 Not Limited
r=+3,-0 +3, 0
ALL DIMENSIONS IN mm
Base Metal Thickness
U = unlimited G P ti
(U = unlimited) roove Preparation Allowed Gas
Welding Joint Groove Root Bevel Welding | Shielding
Process | Designation T, T, |Root Opening| Angle Face Radius | Positions | for FCAW | Notes
8.U6 U _ R=0to3 {1:45a f=3 r=6 Al — d,e;!
SMAW R=0to3 | a=20 f=3 r=6 F OH — d e |
C.UB U U R=0to3 | =45 f=3 r=6 All — deaq,)
] R=0tod | a=20° f=3 r=6 F OH — deq,)
GMAW B-U6-GF U R=0t03 | a=20° f=3 r=6 All Notreq. | a,d, ]
FCAW C-UB-GF U U R=0t0d | a=20° f=3 r=6 All Notreq. |a,d, qg,]




Double-U-groove weld (7) Tolerances
Butt joint (B) - :
/ As Detailed As Fit-Up
\EAGKGDUGE (see 3.13.1) (see 3.13.1)
For B-U7 and B-U7-GF
R=+2 -0 +2, -3
a=+10°, -0° +10°, -5°
f=+2 -0 Not Limited
r=+6 -0 +2
: For B-U7-S
(R o
ALL DIMENSIONS IN mm 0 a=+10°-0" | +10°, -5
f=+0,-6 +)
r=+6, -0 +7
Base Metal Thickness
U = unlimited (Groove Preparation
{ ) P Allowed Gas
Welding Joint Root Groove Root Bevel Welding | Shielding
Process | Designation T, T, Opening Angle Face Radius | Positions | for FCAW | Notes
R=0t03 | a=45° f=3 r=6 All — d, e h,j
SMAW 5-UT U - R=0to3 | a=20° f=3 r=6 F OH — d e h |
GMAW _ _ane _ _ Not -
ECAW B-U7T-GF U — R=0to3 | a=20 f=3 r=6 All required a dh,j
SAW B-U7-S U — R=0 a=20°" |[f=6max.| r=6 F — d, h,j

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details

(see 3.13) (Dimensions in Millimeters)




Single-J-groove weld (8) Tolerances
Butt joint (B) - Ty |
As Detailed As Fit-Up
- = (see 3.13.1) (see 3.13.1)
—V B-U8 and B-U8-GF
A R=+2 -0 ¥2 3
N\ a=H0, 0 | 0,5
W f=+3 0 | NotLimited
—[ r=+6,-0 +1/16
R B-U8-S
R=+0 +3 -0
o=+10°, 0° +10°, -5°
L <BACKGDUGE f=+0 -1/8 +2
=+, 0 +2
ALL DIMENSIONS IN mm A —
Base Metal Thickness
U = unlimited G P f
(U = unlimited) roove Preparation Alowed Gas
Welding Joint Root Groove | Root Bevel Welding | Shielding
Process | Designation Ty T, Opening Angle Face | Radius | Positions |for FCAW | Notes
SMAW B-U8 U — | R=0tod | a=45 | f=3 r=10 All — c,de,]
GMAW | B ug.GF U — | R=0t03 | a=3°| f=3 | r=10 | Al | Notreq |acd]
FCAW q Bt B J
.| f=6 . |
SAW B-U8-S U — R=0 =45 max. r=10 F — c,dj




Single-J-groove weld (8) Tolerances
THoint (T)
Corner joint (C) As Detailed As Fit-Up
/ (see 3.13.1) (see 3.13.1)
BACKGOUGE TC-U8a and TC-UBa-GF
\ R=+2 -0 +2,-3
a=+10°, 0° +10°, -5°
f=+2 -0 Not Limited
r=+6, -0 +1/16
TC-UBa-S
R=+0 +6, -0
o=+10°, 0° +10°, -5°
f=+0, -3 12
r=+6, -0 +2
ALL DIMENSIONS IN mm
Base Metal Thickness
U = unlimited G P ti
(U = unlimited) roove Preparation Allowed Gas
Welding Joint Root Groove Root Bevel Welding | Shielding
Process | Designation T, T, Opening Angle Face Radius Positions | for FCAW | Notes
R=0t03 | «=45 | f=3 | r=10 Al — “'jeﬁ
SMAW TC-UBa U U r -
R=0t03 | «=45 | f=3 | r=10 | FOH — S
GMAW _ _ ape _ _ Not a d g,
FCAW TC-UBa-GF U U R=0t03 a=45 f=3 r=10 All required i k
SAW | TC-UBa-S U U R=0 o = 45° mfaf r=10 F —  |4,9,).k

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details
(see 3.13) (Dimensions in Millimeters)
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Double-J-groove weld (9) Tolerances
Butt joint (B) -
= h AsDetaled | AsFit-Up
(see 3.13.1) (see 3.13.1)
R=+2 - +2,. -3
o=+10°, ° +10°, -5°
f=+2 -0 Not Limited
r=+3 -0 )
\BACKGDUGE
ALL DIMENSIONS IN mm A
Base Metal Thickness
U = unlimited (Groove Preparation
( ) P Allowed Gas
Welding Joint Root Groove | Root Bevel Welding | Shielding
Process | Designation T, T, Opening Angle Face | Radius | Positions |for FCAW | Notes
SMAW | B9 U — | R=0t03 | a=45°| f=3 | r=10 Al — ‘:=rf=je=
GMAW _ _ape _ _ Not a cd
CCAW B-U9-GF U — | R=0t03 | a=30 f=3 r=10 Al requied | ]




Double-J-groove weld (9) Tolerances
THoint (T) N - -
Corner joint (C) - As Detailed As Fit-Up
I/ / (see 3.13.1) (see 3.13.1)
R=+2 -0 +2 -3
I\ \BACKGDUGE a = +1 U¢.1 _{]n +1Do1 _51:-
1 f=+2, -0 Not Limited
1 /7 r= 3, -0 +7
| I !
ALL DIMENSIONS IN mm
Base Metal _Th_ickness |
(U = unlimited) Groove Preparation Allowed Gas
Welding Joint Root Groove Root Bevel Welding | Shielding
Process | Designation T, T, Opening Angle Face Radius | Positions | for FCAW | Notes
R=0t03 | «=45"| f=3 | r=10 Al — dﬁﬁi
SMAW | TC-UCa U U = )
R=0t03 | «=30°| f=3 | r=10 F OH — h‘*jﬁ
GMAW ) e | e _ Not | ad g,
CCAW TC-U%9a-GF U U R=0t03 | «=30 f=3 r=10 All required | N, j k

Figure 3.3 (Continued)—Prequalified CJP Groove Welded Joint Details

(see 3.13) (Dimensions in Millimeters)
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(see Notes for Figures 3.2 and 3.3, Note o)
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e 4. Inspection of Welding

o QObservation of welding operations and visual inspection of in-process
and completed welds shall be the primary method to confirm that the
materials, procedures and workmanship are in conformance with the
construction documents. For structural steel, all provisions of AWS
D1.1/D1. 1M Structural Welding Code—Steel for statically loaded
structures shall apply.

o As a minimum, welding inspection tasks shall be in accordance with
Tables N5.4- 1, N5.4-2 and N5.4-3. In these tables, the inspection

tasks are as follows:

o O — Observe these items on a random basis. Operations need not
be delayed pending these inspections.

o P —Perform these tasks for each welded joint or member



TABLE N5.4-1

Inspection Tasks Prior to Welding

Inspection Tasks Prior to Welding QcC QA
Welding procedure specifications (WPSs) available P P
Manufacturer certifications for welding consumables available P P
Material identification (type/grade) O O
Welder identification system’ O
Fit-up of groove welds (including joint geometry)
e Joint preparation
e Dimensions (alignment, root opening, root face, bevel)
. e O O
e Cleanliness (condition of steel surfaces)
* Tacking (tack weld quality and location)
« Backing type and fit (if applicable)
Configuration and finish of access holes O O
Fit-up of fillet welds
* Dimensions (alignment, gaps at root) o o
e Cleanliness (condition of steel surfaces)
« Tacking (tack weld quality and location)
Check welding equipment O —

' The fabricator or erector, as applicable, shall maintain a system by which a welder who has welded a joint

or member can be identified. Stamps, if used, shall be the low-stress type.




TABLE N5.4-2
Inspection Tasks During Welding

Inspection Tasks During Welding

QcC

QA

Use of qualified welders

Control and handling of welding consumables
 Packaging
* Exposure control

No welding over cracked tack welds

Environmental conditions
* Wind speed within limits
* Precipitation and temperature

WPS followed
» Settings on welding equipment
* Travel speed
» Selected welding materials
Shielding gas type/flow rate
Preheat applied
Interpass temperature maintained (min./max.)
Proper position (F, V, H, OH)

Welding techniques
* |Interpass and final cleaning
* Each pass within profile limitations
* Each pass meets quality requirements




TABLE N5.4-3
Inspection Tasks After Welding

Inspection Tasks After Welding QcC QA

Welds cleaned O O
Size, length and location of welds P
Welds meet visual acceptance criteria

e Crack prohibition

* Weld/base-metal fusion

* Crater cross section P P

* Weld profiles

* Weld size

* Undercut

* Porosity
Arc strikes P P
k-area’ P P
Backing removed and weld tabs removed (if required) P P
Repair activities P P
Document acceptance or rejection of welded joint or member P P

' When welding of doubler plates, continuity plates or stiffeners has been performed in the k-area, visually

inspect the web k-area for cracks within 3 in. (v5 mm) of the weld.
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