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Module 7 — Summary

Module 7 — Summary

= 7A — ASME Section IX Weld Procedure Qualification
= 7B — ASME Section IX Welder Qualification
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Module 7 — Summary

Module 7 Learning Objectives

= Understand how to qualify welding procedures in accordance
to ASME Section IX

= Understand how to qualify welders accordance to Section IX
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Module 7 — Summary Weld Procedure Qualification

Weld Procedure Qualification

=  Primary purpose for procedure qualification
e To verify compatibility of materials and technigues to resultin a
sound weld with acceptable mechanical properties
+ WPS qualified by mechanical testing

+ PQR is documentation to prove that a weld can be made using the
procedure and have acceptable mechanical properties

= How do you qualify a welding procedure?

e Five step process
1. Understand the intended application for which the WPS will be used
2. Develop a draft procedure
2. Make a qualification weld
3. Test the qualification weld
4. Write up the WPS
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Module 7 — Summary Weld Procedure Qualification

Weld Procedure Qualification

= Understand the intended application for which the WPS will
be used

e Things to know prior to qualifying a welding procedure

+ Know the application for the welding procedure
e What welding process(es) are going to be used during construction
e What materials are going to be used during construction
e The types and grades
e The thicknesses of each material
e Are there dissimilar welds including welds between different P-No.
+ Know the design requirements for the application
e Does the design require specific material toughness requirements
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Module 7 — Summary Weld Procedure Qualification

Example Procedure Qualification

= GTAW/GMAW qualification weld

0.75” A 36 plate material

Flat position

ER70S-6 electrode was used for GMAW
ER80S-D2 electrode was used for GTAW
No preheat or PWHT

= Procedure Qualification Record (PQR) needs to address the
welding variables of each welding process
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Module 7 — Summary

Weld Procedure Qualification

GTAW Weld Procedure Variables

OW-256
WELDING VARIABLES PROCEDURE SPECIFICATIONS {(WPS)
Gas Tungsten-Are Welding (GTAW)

Supplementary
Faragraph Brief of Variables Eczsential Essential Honassontial
QWe=a0z 1 @ Groowe design ®
Halntz 5 + Backing H AW-256
10 ¢ Rect spacs . WELDING VARIABLES PROCEDURE SPECIFICATIONS (WERSH (CONT'D)
A1 | = Rethiners * Gas Tungsten-Are Welding (6 TAW)
-0l & v Groun Nombaer X Supplementary
Bass 0 T Limits .:4. Paragraph Brief af Varishles Essemial Essential HNenessestial
s ¥} T Qualithed X a1 > Heal fngad "
11 | ¢ Felo, qualifisd X Q40 5 +  Fuling 1 W
3| FeNo 5D x Ebidrical A & Currert or polarity = "
. 3 | e sa . Charatseristics D | ¢ L&C rame "
:1{"‘;5 a4 | & F-umber ¥ A2 | & Tungstan clectrode ¥
B i A-Nunber X 1 [ T X
22 | & Clmsification X -3 & Drilce, cup, or serrl dice ¥
a4 |+ Filler X 3 ¢ Téethod claaning X
220 & Commum, ingert * & W Teihod hook gouge %
25 | Filler medal product foemn 3 7 @ Dsciliation X
B X -4 11 a & Mult 1z single pessikide b s
3% | ¢ Classification x Tenhninue 1 | & Zingle to multl slectiodes b4 ®
B0 & Flux X J11 | % Clossd tn ot chamber bt
Qw-ans a1 +  Postion k] AR | & Electrode ipacing ¥
Puazltlans 2 | & Posllics ¥ 25 | & Manual or sdomatic %
3| & TL vertieal wekling X 2 |2 Peening X
w-a0k a Decrease > 1OBF (95°C1 % o 52 of Hherinal peocessss i
Frebeat I Increase > LB [55°C) % el
(1P + Acgition > IrCrepsefgmalor than T wghm + Fomhand o Charsge
= Delelen = Dapreasadloss 1has L Downhitl —» Batkhard
QWA-a0r 1 & PWHT X
T B 4 PWHT T AT cavenl x
4 T Limits ¥
QW-400 1| = Teail o o comp, B
Gas 7 & Shrgle, mEEure, oF % X
--;— & Flow rate X
5 = oF & Backing fow X
] - Becking or g comp. »
A0 | 4 Shielding or Lrsiling X
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GMAW Weld Procedure Variables

OWw-255
WELDIMNG VARTABLES PROCEDURE SPECIFICATIONS (WPS)
Gas Metal-Arc Welding UGMAW and FLAW)

) Supplementary QW-255
ara Briel of Variahles Esenial wseatial M
araps : Exratia onesse Ll WELDING VARIABLES PROCEDURE SPECIFICATIONS [WPS) (CONT'D)
L  Brovwe désign * Gas Mesal-Are Welding (GMAW and FCAWT
Qw-a0e -4 = Backing X Supplementary
Jaints an & Rool sgecing ¥ Farzgraph Erief of YWariables Exsential Exaemial Ronessenlizl
11 o Rolakers b 1 t Trall or o comp. X
= & Group Humésr % 2 i Single, mixture, or % "
K T Linais o Q-4 08 3 i Flow rate ¥
WG 2 & T iualified % Gy 5 + or & Backing Fow X
ms:;ls Kl ¢ Pass > B i 013 mml [ & - Backing cr 4 comp. W
R L] T lenits 14 cir. arch ] a & Shisiding ar trailing %
A1 & P-No. gualifisd o
NE & PN, Z10 " L > Heat gl #
a0 2 & Transfer otk "
A & F-Number X Elatirical
5 FRPT— x Craeaterislies A S . z
B & 1 & E ringe
s #  Diameler X
A7 # ClamsiFation ® i) o Saringlemaee Y
WA a3 & Filler kil groghect fanm W 3 & Owifice, cup, or sozzhe sloe %
Elller 24 [ — 5 & Mathad cleaning X
Matals & b & Mathod back gouge £
i & Allay siemeies 7 & Decillation £
(e} o ® Qw10 E:] & Tebz-eork distance X
EF. £ Limits (5, cir. o) K Technique A & Multiple 10 single passfside x X
g% @ Clasifceion i S ¢ Single w mulliple electrodes x E
1 + Pasition ¥ 15 ¢ _Electrade shacing “
QW45 . = W Manual gr maomalic X
o 2 & Posilisn E .
3 & TL vidical wekiing X i + Paening
A4 U of Sheemal processes X
1 Oecnngy = 10A°F (5570 K
V-0 S Legnd
Praheat @ & Frobeal maink, H 4+ Aaditinn = Inpaspigraler o T uphiin we Foweliami e Charp
a lncroase = T00°F (55°C) {IF) % - Deleiion = Oecroaseiess Lham 4 Downhill =+ Bockhanid
-1 W PYHT ki
w-an? R
PWHT 2 e FWHT O & T eanget ®
4 Flimihs X
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Module 7 — Summary

Weld Procedure Qualification

Procedure Qualification Record (PQR)

OW-a83 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORDE (PQR]
|See OW-200.2, Section 1X, ASME Boiler and Fressura Vessel Codel

OW-4832 |Back)

Record Actusl Conditions Used to Weld Test Coupon Tensite Test (QW-150) PR No.
) . Ukmale Uit Tess ol
Gomaay Mama Spueirn ) Totzal Loarl, Unk Siress, Faluem ind
Pesendor Gl Teation Rooam Mo, Dt Ll} Waih_ Thich S [ 1o Location
WP Mo
Veaiding Procussjanl
Typis Marnial & the, Semi |
JETS (CA-A82)
Guidad-Eond Tosts (0W-1 68
Tupi andd Figuie Ma. Fisails
Towghness Tests (QW-170)
Egaaziman Harch Boevimes Test Irrusact Wellsie. —_—
i, Logakion Sean Tamperaives Hih % Ehaar Wi Drog Waaigha Braak (it
Groeve Daiige ol Tagt Coupon
[T r— " the deposived weld mainl w honll e rmsrdhed ke gt Gl etal or procass ised.|
B B TALS -4 POSTVWELD HEAT TREATMEMT 24407
daterial Gpec. I
Tiypes or Genc Tis
P-a b P Chhar
Thickrass ¢ Tesi Cospon
THameier of Tt Soupsn
Datest
RS [CANAE) Fosent Compostion
Gacjuil {Binnral Floaw Ryt -
Sheel direg
Tralimg Fillar-Widd Test (EW-1801
FLLER: METALS JIM-4040 Braklieg J—
i h - Resuit — "y e Ma imo Peeem Mt e =
AONE Dl ELECTRICAL CHARACTERISTICS (OW-a281 Wi — Ritealis
Falliz Midal F-Pie Eygrmoet)
ik Ml Arlysia Ao Fokeiy Diher Tests
Saw of Flbpr Mrial Armpe. Wollg . .
Comar Tingaien | Zim wia ol Tamt .
Orhar Depzain Aralvds
el Weel Gihar
POSTTION -85 LB I T s
Poitian of Grosve Trevasl Specd Weldars Mame Sinck Mo Brama Ha.
wlg Proge ILipkid, Deswrhil Siriag or Weaawe Basd " by L v Test o
Ciher Crilarion - Ve certify fhan the stmemessts in this recond ansoesect ard ha tha St weltsmans prefeared, we'ded. and fested in oo rance wits the
ek = Singhi Fass [Pes Skiel recpbremeray of Sectioe X of the ASME BOLER &SR0 PRESEUAE VESSEL OB
Single or Multiph £ .
PAEHEAT [N 4041 diker w1 ik e
Prakeat Tamp
| Dz o .
Cihar |Cesall o record of ass s s iediew onby and miy be mosifed 1o confoom 1o Ihe wge e romber of wate regaind Ly e Codi|
"] e
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Joint Variables

= Joint variables are the same for GTAW and GMAW

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
.1 | ¢ Groove Design X
4 | - Backing X
QW-402 .10 | ¢ Root Spacing X
Joints .11 | £ Retainers X

= QW-402.1 — Groove design was a V-groove with a 45°
Included angle

= QW-402.4 — There was a backing bar used
= QW-402.10 — The root spacing was 1/8-in.

= QW-402.11 — Nonmetallic or nonfusing retainers were not
used
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Joint Variables

Company Name: | Nuclear Construction

POR No.: NRC-POR-1

WPS No.: NRC-WPS-1 Date: | June 8 and 9, 2010
Welding Process: | GTAW and GMAW

Types (Manual, Automatic, Semi-Automatic): | Manual

Joints (QW-402) \l/ 45<‘>

Vili:

—~{ | 0125

Note: The weld was both GTAW and GMAW with 1/4-in. deposited with
GTAW and 1/2-in. deposited with GMAW
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Base Metal Variables

= Relevance of base metal variables depend on process

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
QW-403 .5 | ¢ Group No. X
Base
Materials 11 | ¢ P-No. Qualified X

= QW-403.5 and QW-403.11 — Material was A36 plate which is
P-No. 1 and Group 1 Material

e Table QW-422

Group Nominal
Spec. No. | Type/Grade | UNS No. | P-No. No. Composition Product Form
SA-36 - K02600 1 1 C-Mn-Si Plate, Bar & Shapes
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Base Metal Variables

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
T Limits X
¢ T Qualified X
QW-403 PY
Base t pass > 1/2-in. X
Materials .10 | T Limits (S. Cir. Arc) X

= QW-403.6, QW-403.8 and QW-403.10 — Material thickness
was 0.75-in.

= QW-403.9 — No single weld pass in the qualification weld was
greater than 1/2-in.
e GMAW only
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Base Metal Variables

Base Metals (QW-403)

Material Spec.: SA-36
Type or Grade: N/A
P- No.: P-No.1 To P-No.: |P-No. 1

Thickness of Test Coupon: | 3/4-in.

Diameter of Test Coupon: | N/A

Other:

1. SA-36 does not come in different grades

2. The weld was made on plate so diameter does not apply.
3. All passes were less than 1/2-in. thick
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Filler Metal Variables

= Relevance of filler metal variables depend on process

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
¢ Size X
QW-404 :
Filler .6 | ¢ Diameter X
Metals .23 | ¢ Filler Metal Product Form X
" QW-404.3 — The GTAW wire diameter was 1/8-in.
e GTAW only
" QW-404.6 — The GMAW electrode diameter was 0.035-in.
e GMAW only

= QW-404.23 — Solid wire was used
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Filler Metal Variables

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
QW-404
Filler
Metals 4 | o F-No. X

= QW-404.4 — The welding wire was ER80S-D2 for GTAW and
ER70S-6 for GMAW

e ASME Section Il, SFA 5.28 specifies low-alloy steel electrodes for gas
shielded arc welding

e ASME Section Il, SFA 5.18 specifies carbon steel electrodes for gas
shielded arc welding

e Table QW-432

F-No. ASME Specification AWS Classification
6 SFA-5.28 All Classifications
6 SFA-5.18 All Classifications
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Filler Metal Variables

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
QW-404
Filler
Metals .5 | ® A-No. X

= QW-404.5 — The welding wire was ER80S-D2 for GTAW and
ER70S-6 for GMAW

e SAME ASME Section Il specifications apply to determine chemistry
e Table QW-442

Analysis, %
A-No. | Weld Deposit C Cr Mo Ni Mn Si
11 Mn — Mo 0.17 - 0.25-0.75 0.85 1.25-2.25 1.00
ER80S-D2 (SFA5.18) | 0.07 —0.12 - 0.4-0.6 0.15 1.60 —2.10 0.5-0.8
1 Mild Steel 0.20 - - - 1.60 1.00
ER70S-6 (SFA5.18) | 0.06 —0.15 | 0.15 0.15 0.15 1.40-1.85 | 0.80-1.15
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Filler Metal Variables

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
.12 | ¢ Classification X
14 | = Filler X
QW-404 .
Filler .33 | ¢ Classification X
Metals 50 | £ Flux X

" QW-404.12 and QW-404.33 — The wire classification was
ER80S-D2 for GTAW and ER70S-6 GMAW

= QW-404.14 - Filler metal was used
e GTAW only

= QW-404.50 — No flux was used
e GTAW only
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Procedure Qualification — Filler Metal Variables

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential

.22 | £ Consumable Insert X

24 | £ or ¢ Supplemental X
27 | ¢ Alloy Elements X
QW-404
Filler 30 | ot X
Metal .32 t limits (S.C. Arc) X

= QW-404.22 — No consumable insert was used
e GTAW only
= QW-404.24 and QW-404.27 — No Supplemental filler metal
was used so variable does not apply
e GMAW only

" QW-404.30 and QW-404.32 — Weld thickness was 1/4-in. for
GTAW and 1/2-in. for GMAW
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Procedure Qualification — Filler Metal Variables

Filler Metals (QW-404)
SFA Specification: SFA 5.28 for GTAW
SFA 5.18 for GMAW
AWS Classification: ER80S-D2 for GTAW
ER70S-6 for GMAW
Filler Metal F-No. 6 for GTAW and GMAW
Weld Metal Analysis A-No.: | 11 for GTAW
1 for GMAW
Size of Filler Metal 1/8-in. for GTAW
0.035-in. for GMAW
Weld Metal Thickness: 1/4-in. for GTAW
1/2-in. for GMAW
Other:
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Procedure Qualification — Position Variables

= Positions variables are the same for GTAW and GMAW

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
+ Position X
QW-405 2 | ¢ Position X
Positions 3 | ¢ 1| Vertical Welding X

" QW-405.1, QW-405.2 and QW-405.3 — The weld was made
In the flat position
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Procedure Qualification — Position Variables

Position (QW-405)
Position of Groove: |Flat
Weld Progression: N/A
Other:
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Procedure Qualification — Preheat Variables

= Relevance of preheat variables depend on the process

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
Decrease > 100°F X
QW-406 2 | ¢ Preheat Maintenance X
Preheat .3 | Increase >100°F X
= QW-406.1 and QW-406.2 — No preheating was used during
gualification

" QW-406.3 — Maximum interpass temperature was 450°F
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Weld Procedure Qualification

Procedure Qualification — Preheat Variables

Preheat (QW-406)
Preheat Temperature: | Ambient (70°F)
Interpass Temperature: | 450°F

Other:
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Procedure Qualification — PWHT Variables

= PWHT variables are the same for GTAW and GMAW

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
: ¢ PWHT X
QW-407 2 | @ PWHT (T & T range) X
PWHT 4 T Limits X

= QW-407.1, QW-407.2 and QW-407.4 — No PWHT was used
during qualification
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Procedure Qualification — Preheat Variables

PWHT (QW-407)

Temperature: | None

Time: None

Other: 1. No PWHT was used during qualification
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Module 7 — Summary Weld Procedure Qualification

Procedure Qualification — Gas Variables

= Gas variables are the same for GTAW and GMAW

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
+ Trail or ¢ Composition X
+ or ¢ Backing Gas X
QW-408 .9 | - Backing or ¢ Composition X
Gas .10 | ¢ Shielding or Trailing X

= QW-408.1 and QW-408.10 — No trail shield gas was used
= QW-408.5 and QW-408.9 — No backing shield gas was used
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Weld Procedure Qualification

Procedure Qualification — Gas Variables

Supplementary

Paragraph Brief of Variables Essential Essential Nonessential
QW-408 ¢ Single, Mixture or % X
Gas ¢ Flow Rate X

3
= QW-408.2 — 100% Argon shielding gas was used for GTAW

and 75% Argon/25% CO, was used for GMAW

= QW-408.3 — 15 — 25 cfh shielding gas flow rate was used for
GTAW and 25 — 35 cfh shielding gas flow rate was used for

GMAW
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Weld Procedure Qualification

Procedure Qualification — Gas Variables

Gas (QW-408)
Percent Composition
Gas(es) Mixture Flow Rate
Shielding GTAW - Argon 100% 15 - 25 cfh
GMAW - Argon/CO, 75%/25% 25 — 35 cfh
Trailing N/A N/A N/A
Backing N/A N/A N/A
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Procedure Qualification —

Electrical Characteristics Variables

= Relevance of electrical characteristics variables depend on
the process

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
.1 | > Heat Input X
QW-409
Electrical .2 | @ Transfer Mode X
Characteristics | .3 | £ Pulsing | X

= QW-409.1 — The maximum heat input was 45 kJ/in.
e HI(kJ/in)=1*V/T.S.*60/1000

= QW-409.2 — The GMAW transfer mode was globular
e GMAW only

" QW-409.3 — Pulse mode GTAW was not used
e GTAW only
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Procedure Qualification —

Electrical Characteristics Variables

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
¢ Current or Polarity X X
QW-409
Electrical .8 | @lorERange X
Characteristics | .12 | ¢ Tungsten Electrode X

= QW-409.4 — GTAW weld was made using direct current with
electrode positive polarity and the GMAW weld was made
using direct current and electrode negative polarity

" QW-409.8 — GTAW weld was made using a 175 -200 amps
and 10 - 14 volts and the GMAW weld was made using 170-
200 amps and 24-28 volts

= QW-409.12 — The tungsten was 2% ceriated with a 1/8-in.
diameter
e GTAW only
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Procedure Qualification —

Electrical Characteristics Variables

Electrical Characteristics (QW-409)

Current: | Direct Current

Polarity: | EP for GTAW and EN for GMAW

Amps: 175 — 200 for GTAW and 170 — 200 for GMAW
Volts: 10 — 14 for GTAW and 24 — 28 for GMAW
Tungsten Electrode Size: | 1/8-in. diameter

Other: 1. Maximum heat input was 45 kJ/in.
2. 2% Ceriated Tungsten was used
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Procedure Qualification —

Technique Variables

= Relevance of technique variables depend on the process

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
1 | ¢ Stringer/Weave X
.3 | ¢ Orifice, Cup or Nozzle Size X
QW-410 .5 | @ Method of cleaning X
Technique | .6 | ¢ Method of Back Gouging X

" QW-410.1 - GTAW and GMAW weld was made using
stringer beads

" QW-410.3 — GTAW weld was made with a 5/8-in. cup size
and the GMAW weld was made with a 1-in. nozzle size

= QW-410.5 — Cleaning was done using a wire brush
= QW-410.6 — No back gouging was performed
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Procedure Qualification —

Technique Variables

Supplementary

Paragraph Brief of Variables Essential Essential Nonessential
¢ Oscillation X
¢ Tube-work Distance X
¢ Multiple to Single Pass/Side X X
QW-410 .10 | @ Single to Multiple Electrodes X X
Technique | .11 | ¢ Closed to Out Chamber X

= QW-410.7 — The weld was a manual weld

" QW-410.8 — A CTWD of 1/2 to 3/4-in. was used
e GMAW only

= QW-410.9 — Multiple passes per side were deposited
= QW-410.10 — A single electrode was used

" QW-410.11 — The weld was made outside a chamber
e GTAW only
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Weld Procedure Qualification

Procedure Qualification —

Technique Variables

Supplementary

Paragraph Brief of Variables Essential Essential Nonessential
.15 | ¢ Electrode Spacing X
25 | @ Manual or Automatic X
QW-410 .26 | £ Peening X
Technique | .64 Use of Thermal Processes X

= QW-410.15 — Only a single electrode was used
= QW-410.25 — The weld was a manual weld

= QW-410.26 — No peening was used
= QW-410.11 — No thermal processing was used
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Procedure Qualification —

Electrical Characteristics Variables

Technique (QW-410)

Travel Speed: 1to5ipm

Stringer or Weave Bead: Manual Stringer Bead
Oscillation: No Oscillation
Multi/Single Pass per Side: | Multiply Passes per Side
Multi/Single Electrode: Single Electrode

Other: No peening was used
CTWD was 1/2 — 3/4-in.
Cleaning with a wire brush
GTAW gas cup was 5/8-in.
GMAW nozzle size was 1-in.

ok owhE
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Procedure Qualification — Testing

= The qualification weld was a groove weld in 0.75-in. thick

plate

e Table QW-451.1 and QW-451.2 outline the destructive test
requirements for procedure qualification

Type and Number of Test Required
Tension, | Side Bend, | Face Bend, | Root Bend,
Thickness of Test Coupon, T QW-150 QW-160 QW-160 QW-160

1/16-in. to 3/8-in. 2 (5)
> 3/8-in. but < 3/4-in. 2 (5)
3/4-in. to < 1 1/2-in. 2 (4) 4
1 1/2-in. to 6-in. 2 (4) 4

= (4) See detalls on multiple specimens when coupon thickness

IS over 1-in.

= (5) Four side bends can replace the face and root bends
when coupon thickness is 3/8-in. or greater
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Procedure Qualification — Testing

QW-463.1(b) PLATES — 3/4in. (19 mm) AND OVER
THICKNESS AND ALTERNATE FROM 3fg in. (10 mm)

BUT LESS THAN ¥/, in, (19 mm} THICKNESS
PROCEDURE QUALIFICATION

Discard this piece
[ Sdebend [ | wpeoman
Reduced section tensile specimen
T .
[ Sidebord | | secimen
Reduced section tensile specimen
[ saebend || e
 Discd | | chispies
g —
\V/4
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Procedure Qualification — Testing

= QW-150 describes the different types of tensile test samples,
machine tolerances and acceptance criteria

e The tensile strength must exceed 58 ksi
¢ Minimum required strength for A36

o QW-422
QW-462.10dy TENSION — REDUCED SECTION — TURNMNED SPECIMENS
ey R
1111 e e s 11 1 O
UURLL ' T §
1 !
Wakd
=3 < A B
Standard Dimensions, in. (mm)
[a} (it (e) d}
(L5058 Specimen 0,353 Specimen 0.252 Specimen 0188 Specimen
A Length of reduced section Mote €13 Mobe (13 Mate (13 Katz (1)
O Digmeter 0.500 + 0.010 (12,7 % 0350 & 0.007 (B89 & 0.250 = 0.005 (6,25 = 0188 + D003 (478 =
0.25) 0.18) 0131 0.08)
R—Radius of fillet 3 0100 min, I (i) min. #s (51 min. L €3) min,
E—Lenoth of end section 1% (35} approx. 1Y (290 appro. iz {22 appro. L. {137 approx.
— Dizmeter of end secticn 4 018 PREY] 3 (100 Y (e
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Weld Procedure Qualification

Procedure Qualification — Testing

= QW-160 describes the different types of bend test samples,

machine tolerances and
acceptance criteria

e No open discontinuities in
the weld or HAZ greater
than 1/8-in.

e Provides some leeway

Qw-462.2 SIDE BEND

—= {1a) For procedure gualification of materials other than P-No. 1 in QW-423,
if the surfaces of the side bend test specimens are gas cut, removal by
machining or grinding of not less than Vg in. {2 mm} from the surface
ghall be required.

{1k} Such remeval is not required for P-Mo. 1 materials, but any resufting
raughnese shall be dressed by machining or grinding.

= {2} For parformance qualification of all materials in OW-422, if the surfaces of
side bend tests are Qas cut, any resulting roughness shall be dressed by
rmachining or grinding.

g in. {3 mmy min.

R1—_' 1}3in.
\\!:—-— 6 in. {160 mm) or as requined 4»[ : (3 mmk max.
e T e e
T L
s wd
T, in. {mumj) v, i () w. In. {mm}
- P-Mo. 23,
; X F-No. 23, or All other
g to < 115 T B_No. 35 metals
«[10 to < 38} [Note (1)) : :
N Ygtar | 3000
I
=11y (= 38) and (2) (3 | 3,000
o 4
: i
¥ $
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Weld Procedure Qualification

Module 7 — Summary

Procedure Qualification — Testing

= QW-162 describes the bend test jig that should be used for
gualification

QW-466.3 GUIDED-BEND WRAP AROUND JIG

GENERAL NOTES:

{al See OW-466.1 for jig dimensions and other general notes.

{b} Dimensions not shown are the option of the designer. The essential consideration is to have
adequate rigidity so that the jig parts will not spring.

{c) The specimen shall be firmly clamped on one end so thatl there is no sliding of the specimen

during the bending operation.
(d] Testspecimens shall be removed from the jig when the outer roll has been remaoved 180 deg

from the starling point,
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Procedure Qualification — Testing

= The diameter of the mandrel is based on the material being
tested

Customary Units

Thickness of
Material sSpecimen, im A, i g, in, £, in. 2, in,
PeNo, 23 to P-No. 21 through P-No 25; P-No. Y 24 1Y%, 2% 1%,
21 through P-No, 25 with F-MNg, 23; P-No. 35; f = % or less 163 Bl 18%: + %, 9%t + s
any P-Mo. metal with F-Mo, 33, 36, or 37
P-No. 11; P-lo. 25 to P-No. 21 ar P-Ko. 22 or W 2?;? 1% 3% 1t
P, 25 £ = % or less bt 34 8%+ 5% At + Y,
P-Na. 51; P-No. 49 %, 3 1% 3% 115,
t = % oor dess 8 q¢ L0t Y% e+ ¥y
P-Mo. 52; P-No. 53; P-le. 61 P-No. 62 t 3% 1% 4% 2%,
i = % orless 10f 5¢ 120+ Y% 6f + g
All others with greater than or equal 1o 20% elon- % 1% % 23/.3 1%,
gation = % or less 4t 24 6+ % 3+ Y,
All others with less than 20% elongation t = (sea Mote I 3zt 1606 340t Yy, 17Ul + g,

max. H =R hax. max,
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Procedure Qualification — Testing
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Procedure Qualification — Testing

Tensile Test (QW-150)
Specimen Ultimate Ultimate Stress, | Type of Failure
No. Width | Thickness | Area Load, Ib pSi and Location
Tensile 1
Tensile 2

" The tensile strength must exceed 58 ksi

Guided-Bend Test (QW-160)

Type Results
Side Bend 1
Side Bend 2
Side Bend 3
Side Bend 4

= No open weld or HAZ discontinuity greater than 1/8-in.
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Weld Procedure Qualification

Welding Procedure Specification (WPS)

QW87 |Back]
RS o, iew.
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{Gae OO 21H0 1, Spsetinn 1, ABME Boller and Pressure Wesael Codal " d Eroave Tempe —
Fading Prograssion Lin Dewait Tirras Hangm
LCornpary Mima g Posn bk Fulmt
agdieg Braceders Spriteaing ko Duta g PO Modal GG |
Reesimdan Ha. el PREHEAT Fid-426 Fercars Compsatilon
Frabayt Taerg W Gagpas Mbsters] Fhow Rate
Wiakding Fy Trpirah T =y Friabanil i .
Jr——— Datans O Do 01 S| g, ste aymleabis, ohoukE B menerisd] ;::::
Jeand Design ———
Batwng  Yes Mo
. ELESTHECAL CHARACTERIETICE (0508
Bapkiag Munrial (Tapal
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O Bonmalels O Oehar _— B thigkngns, it Thig ind Tk b i i
e bark, Peoechumtian Deasinegs, Weld Symbinie, or Wiilien Deecrgrlsn Wb L Ty i s 18 B v bk
hiu b shaw Bhe ganeral srrangsrrat of T sans voie weidsd Whers
applicish, 1ha rost spaaing sad che daisils of ek groo v may B Tureystoen Elocirads Sicn i e Typa
caeifad, [ errreyy ~wr—y—
Wu.- u_uiunnrnhwmw.mam o mechid e i s Pacsdn ool Fminl Transtey ipe GRAW
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Module 7 — Summary Weld Procedure Qualification

Welding Procedure Specification

= Qualified welding procedures are based on the POR
e The number of welding procedures
e The range of variables

Company Name: Nuclear Construction

By: Joe Welder

WPS No.: NRC-WPS-1 Date: |June 8 and 9, 2010
Supporting PQR No.(s) NRC-PQR-1
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Module 7 — Summary Weld Procedure Qualification

Welding Procedure — Welding Process Variable

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
QW-410
Technique | .25 | @ Manual or Automatic X

Procedure Qualification Record
Welding Process: GTAW and GMAW

Types Manual
(Manual, Automatic, Semi-Automatic):

Welding Procedure Specification

Welding Process:
Types
(Manual, Automatic, Semi-Automatic):
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Welding Procedure — Joint Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
.1 | ¢ Groove Design X
4 | - Backing X
QW-402 .10 | @ Root Spacing X
Joints .11 | £ Retainers X
Procedure Qualification Record e 457y
Joints (QW-402): 1
I l
—~ |- 0185
Welding Procedure Specification
Joint Design:
Backing:
Backing Material:
Root Spacing:
Retainers:
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Weld Procedure Qualification

Welding Procedure — Base Material Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
QW-403 .5 | @ Group No. X
Base
Materials 11 | ¢ P-No. Qualified X

Procedure Qualification Record

Material Spec.: SA-36

Type or Grade: N/A

P-No. and Group No.: P-No. 1 Group No. 1 to P-No.1 Group No. 1

UNS No.: K02600

Welding Procedure Specification

P-No. and Group No.:

Specification/Type/Grade or UNS No.:

Chemical and Mechanical Properties:
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Welding Procedure — Base Material Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
QW-403
Base
Materials .8 | ¢ T Qualified X

= QW-403.8 describes how to determine the gualified base
material thickness range
e Table QW-451

Thickness of Test Coupon Range of Thickness (T) Qualified
(T) Min. Max.
1/16-in. to 3/8-in. 1/16-in. 2T
> 3/8-in. but < 3/4-in. 3/16-in. 2T
3/4-in. to < 1 1/2-in. 3/16-in. 2T
1 1/2-in. to 6-in. 3/16-in. 8-in.

e Note (3) of Table QW-451 calls out QW-202.2 which defines thickness
ranges for fillet welds when qualifying with a groove weld

+ All material thicknesses when depositing fillet welds
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Welding Procedure — Base Material Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
T Limits X
QW-403 o
Base t pass > %2-in. X
Materials .10 | T Limits (S. Cir. Arc) X

= QW-403.6, QW-403.9 and QW-403.10 limit the qualified
thickness range

e QW-403.6 limits the minimum thickness to T or 5/8-in. which ever is
less or when T < 1/4-in. minimum thickness is 1/2T

+ Does not apply when PWHT is above upper transformation temperature or
when austenitic material is solution annealed

e QW-403.9 limits the maximum thickness to 1.1 T when any single weld
pass greater than 1/2-in.

e QW-403.10 limits maximum thickness to 1.1T when the qualification
thickness is less than 1/2-in. when welding with short circuit GMAW
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Welding Procedure — Base Material Variables

Procedure Qualification Record
Thickness of Test Coupon: 0.75-in.
Other: 3. All passes were less than Y2-in. thick

Welding Procedure Specification
Thickness Range for Groove Welds:
Thickness Range for Fillet Welds:
Maximum Pass Thickness < 1/2-in.:
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Weld Procedure Qualification

Welding Procedure — Filler Metal Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
4 | ¢ F-No. X
QW-404 P
Filler .12 | ¢ Classification X
Metals .33 | ¢ Classification X
Procedure Qualification Record
GTAW GMAW
SFA Classification: SFA 5.28 SFA5.18
AWS Classification: ER80S-D2 ER70S-6
F-No.: 6 6
Welding Procedure Specification
GTAW GMAW
SFA Classification:
AWS Classification:
F-No.:
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Weld Procedure Qualification

Welding Procedure — Filler Metal Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
¢ Size X
QW-404
Filler 5 | ¢ A-No. X
Metals .6 | @ Diameter X
Procedure Qualification Record
GTAW GMAW
A-No.: 11 1
Size of Filler Metal: 1/8-in. 0.035-in.
Welding Procedure Specification
GTAW GMAW

A-No.:

Size of Filler Metal:
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Welding Procedure — Filler Metal Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
14 | = Filler X
.23 | ¢ Filler Metal Product Form X
QW-404
Eiller 24 | £ or ¢ Supplemental X
Metals 27 | @ Alloy Elements X
Procedure Qualification Record
GTAW GMAW
Filler Metal Product Form: Solid Wire Solid Wire
Supplemental Filler Metal: N/A None Used

Welding Procedure Specification
GTAW GMAW

Filler Metal Product Form:
Size of Filler Metal:
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Welding Procedure — Filler Metal Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
QW-404 30 |t X
Filler
Metal .32 t limits (S.C. Arc) X

= QW-404.30 describes how to determine the qualified weld
thickness range
e Table QW-451

= QW-404.32 limits the maximum weld thickness to 1.1t when
gualifying short circuit GMAW on 1/2-in. thick material

Thickness of Test Coupon (T) Maximum Weld Thickness (t) Qualified
1/16-in. to 3/8-in. 2t
> 3/8-in. but < 3/4-in. 2t
3/4-in. to < 1 1/2-in. 2t
t1 1/2-in. to 6-in. 2t when t < 3/4-in. or 8-in. when t = 3/4-in.

e Note (3) of Table QW-451 calls out QW-202.2 which defines fillet weld
sizes when qualifying with a groove weld

+ All fillet weld sizes 7-57
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Welding Procedure — Filler Metal Variables

Procedure Qualification Record
GTAW GMAW
Weld Thickness: 1/4-in. 1/2-in.

Welding Procedure Specification
GTAW GMAW

Maximum Weld Thickness for Groove Welds:
Maximum Weld Thickness for Fillet Welds:
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Welding Procedure — Filler Metal Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
Q_W'404 .22 | £ Consumable Insert X
Filler
Metal 50 | £ Flux X

Procedure Qualification Record
GTAW GMAW

Electrode/Flux: N/A N/A

Flux Type: N/A N/A

Flux Trade Name; N/A N/A

Consumable Insert: None Used N/A

Welding Procedure Specification
GTAW GMAW

Electrode/Flux:
Flux Type:

Flux Trade Name:
Consumable Insert:
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Welding Procedure — Position Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
+ Position X
QW-405 ¢ Position X
Positions 3 | ¢ 1] Vertical Welding X

= QW-405.2 limits the welding position by not including vertical-

uphill progression
+ Does not apply when PWHT is above upper transformation temperature or
when austenitic material is solution annealed

Procedure Qualification Record

Position of Groove: Flat
Weld Progression: N/A

Welding Procedure Specification

Position(s) of Groove:
Weld Progression:
Position(s) of Fillet:
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Welding Procedure — Preheat Variables

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
Decrease > 100°F X
QW-406 2 | @ Preheat Maintenance X
Preheat .3 | Increase >100°F (IP) X
Procedure Qualification Record
Preheat Temperature: Ambient (70°F)
Interpass Temperature: 450°F

Welding Procedure Specification
Minimum Preheat Temperature:
Maximum Interpass Temperature:
Preheat Maintenance:
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Welding Procedure — PWHT Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
: ¢ PWHT X
QW-407 2 | @ PWHT (T & T range) X
PWHT 4 T Limits X

Procedure Qualification Record
Temperature: None
Time: None

Welding Procedure Specification

Temperature Range:
Time Range:
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Welding Procedure — Gas Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
QW-408 .2 | ¢ Single, Mixture or % X
Gas .3 | ¢ Flow Rate X

Procedure Qualification Record

Percent Composition
Gas(es) Mixture Flow Rate
Shielding: GTAW — Argon 100% 15 — 25 cfh
GMAW — Argon/CO, 75%/25% 25 — 35 cfh

Welding Procedure Specification
Percent Composition
Gas(es) Mixture Flow Rate

Shielding:
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Welding Procedure — Gas Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
+ Trail or ¢ Composition X
+ or ¢ Backing Gas X
QW-408 .9 | - Backing or ¢ Composition X
Gas .10 | ¢ Shielding or Trailing X

Procedure Qualification Record
Percent Composition

Gas(es) Mixture Flow Rate
Trailing: None Used None Used None Used
Backing: None Used None Used None Used

Welding Procedure Specification
Percent Composition
Gas(es) Mixture Flow Rate

Trailing:
Backing:
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Welding Procedure —

Electrical Characteristics Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
> Heat Input X
QW-409
Electrical ¢ Transfer Mode X
Characteristics | .3 | £ Pulsing | X

Procedure Qualification Record

GTAW GMAW
Heat Input: 45 kJ/in. 45 kJ/in.
Transfer Mode: N/A Globular
Pulsing Current: None Used N/A

Welding Procedure Specification
GTAW GMAW

Maximum Heat Input:
Transfer Mode:
Pulsing Current:
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Welding Procedure —

Electrical Characteristics Variables

Paragraph Brief of Variables Essential | Sup. Essential | Nonessential
¢ Current or Polarity X X
QW-409
Electrical .8 | @ lorERange X
Characteristics | .12 | ¢ Tungsten Electrode X

Procedure Qualification Record

Weld | Process Filler Metal Current Volts | Travel Speed
Pass Class. Dia. Type/Polarity Amps

1-3 GTAW ER80S-D2 | 1/8-in. DCEP 175-200 | 10— 14 | Not Recorded
4-10 | GMAW ER70S-6 | 0.035-in. | DCEN 170 — 200 | 24 — 28 | Not Recorded
Other: 2% Ceriated Tungsten was used
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Welding Procedure —

Electrical Characteristics Variables

Procedure Qualification Record

Weld | Process Filler Metal Current Volts | Travel Speed
Pass Class. Dia. | Type/Polarity | Amps

1-3 GTAW ER80S-D2 | 1/8-in. DCEP 175-200 | 10-14 1-5
4-10 | GMAW ER70S-6 | 0.035-in. | DCEN 170 —-200 | 24 - 28 1-5
Other: 2% Ceriated Tungsten was used

Procedure Qualification Record

Weld | Process Filler Metal Current Volts | Travel Speed
Pass Class. Dia. Type/Polarity Amps
Other:
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Welding Procedure — Technique Variables

Paragraph Brief of Variables Essential [ Sup. Essential | Nonessential
¢ Stringer/\Weave X
QW-410 .3 | @ Orifice, Cup or Nozzle Size X
Technique |.5 | @ Method of Cleaning X
Procedure Qualification Record
GTAW GMAW
Stringer or Weave: Stringer Stringer
Orifice, Nozzle, or Gas Cup: 5/8-in. 1-in.
Method of Cleaning: Wire Brush Wire Brush

Welding Procedure Specification
GTAW GMAW

Stringer or Weave:
Orifice, Nozzle, or Gas Cup:
Method of Cleaning:
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Weld Procedure Qualification

Welding Procedure — Technique Variables

Paragraph Brief of Variables Essential [ Sup. Essential | Nonessential
¢ Oscillation X
QW-410 ¢ Tube-work Distance X
Technique ¢ Multiple to Single Pass/Side X X
Procedure Qualification Record
GTAW GMAW
Oscillation: None Used None Used
Tube-work Distance: N/A 1/2 — 3/4-in.
Multiply or Single Pass per Side: Multiply Pass Multiply Pass
Welding Procedure Specification
GTAW GMAW

Oscillation:

Tube-work Distance:

Multiply or Single Pass per Side:
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Welding Procedure — Technique Variables

Paragraph Brief of Variables Essential [ Sup. Essential | Nonessential
.6 | @ Method of Back Gouging X
.10 | ¢ Single to Multiple Electrodes X X
QW-410 11 | ¢ Closed to Out Chamber X
Technique | .15 | ¢ Electrode Spacing X

Procedure Qualification Record

GTAW GMAW
Multiple or Single Electrodes: Single Single
Method of Back Gouging: None Used None Used
Closed to Out Chamber: Out of Chamber N/A

Welding Procedure Specification
GTAW GMAW

Multiple or Single Electrodes:
Method of Back Gouging:
Closed to Out Chamber:
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Welding Procedure — Technique Variables

Paragraph Brief of Variables Essential [ Sup. Essential | Nonessential
QW-410 .26 | £ Peening X
Technique | .64 Use of Thermal Processes X

Procedure Qualification Record

GTAW GMAW
Peening: None Used None Used
Thermal Processing: None Used None Used

Welding Procedure Specification
GTAW GMAW

Peening:
Thermal Processing:
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Module 7 — Summary Welder Qualification

Welder Qualification

= Primary purpose for performance gualification

e To verify the ability of an individual to execute a qualified welding
procedure specification to produce a sound weld

= Welders can be gualified by visual inspection and destructive
testing or radiographic inspection

= \Welders qualify to specific welding process NOT welding
procedures
e All variables are essential
e Machine welding is considered a different welding process
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Welder Qualification — Test Requirements

Ow-452.1(a)
TEST SPECIMENS
~Type and Number of Examinations and Test Specimens Required
Face Bend Root Bend
Viseal Side Bend OW-462.3{a) or DW-462.3{a) or
Thickness of Weld Examination Qw-a62.2 OW-462.3(h) Qw-462.3(h)
Metal, in. {mm) per QW-302.4 {Note (1)3 [Motes (1), (2)] [Notes (1}, (2}]
| ess than 74 (10} X e 1 1
% 110) to less than X 2 [Wate (3}] Note (3] Mote (3}
% (19)
%, 119) and over X 2

= Visual examination acceptance criteria
e Weld should show complete penetration and fusion

= Bend test acceptance criteria
e No open discontinuities in the weld or HAZ greater than 1/8-in.
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Welder Qualification — Test Requirements

= Radiographic acceptance criteria

e Linear Indications
+ Any type of crack, incomplete fusion, or incomplete penetration
+ Elongated slag with a length greater than
e 1/8-in. for t equal to 3/8-in. or less

e 1/3tfor t over 3/8-in. up to 2 1/4-in.
e 3/4-in. for t over 2 1/4-in.

+ Group slag should have an aggregate length no greater than t in a 12t
length

e Exception is when the distance between successive imperfections is 6L where L
is the length on the longest imperfection

e Rounded Indications
* Maximum dimension shall be 20% of t or 1/8-in. whichever is smaller

¢ For material less than 1/8-in only 12 rounded indications can be present
per 6-in. of weld

+ For material greater 1/8-in. and greater the acceptance criteria is provided
in Appendix |
e Characterization charts

7-75



Module 7 — Summary Weld Procedure Qualification

Welder Qualification — Test Requirements
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Weld Procedure Qualification

Welder Qualification — Essential Variables

QW-355

SEMIAUTOMATIC GAS METAL-ARC
WELDING (GMAW)

[This Includes Flux-Cored Arc Welding (FCAW)]
Essential Variables

Paragraph Brief of Variables
Qw-402 4 — Backing
Joints g
QW-403 A6 ¢ Pipe diameter
Base Metals .18 ¢ P-Number
15 ¢ F-Number
QW-404 .
Filler Metals .30 ¢ £ Weld deposit
32 £ Limit (S. Cir. Arc.)
Qw-405 -1 + Paosition
Positions 3 ¢ Tl Vertical welding
QW-408 i — Inert backing
Gas )
QwW-409 ¢ Transfer mode
i .2
Electrical

QW-356

MANUAL AND SEMIAUTOMATIC GAS
TUNGSTEN-ARC WELDING (GTAW)

Essential Variables

Paragraph Brief of Variables
Qw-402 :
Joints A Backing
QW-403 16 ¢ Pipe diameter
Base Metals 18 ¢ P-Number
.14 + Filler
15 & F-Number
QwW-404 22 + Inserts
Filler Metals 23 ¢ Solid or metal-cored
to Aux-cored
30 o ¢ Weld deposit
QwW-405 .1 + Paosition
Positions 3 ¢ TL Vertical welding
Qw-408 g
Gas .8 — Inert backing
QW-409 :
Electrical A ¢ Current or polarity
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GTAW and GMAW Welder Qualification — Variables

= QW-402.4 states the deletion of backing is essential
e Welders were gualified with backing so they are only allowed to weld
on backing
= QW-403.16 states a change in the pipe diameter qualified is
essential
e Welders were gualified on plate so they can only weld on plate

= QW-403.18 states a change in the P-No. material qualified is
essential

e Welders were gualified on P-No. 1 material so they are qualified to
weld P-No. 1 through P-No. 15F, P-No. 34, and P-No. 41 through P-
No. 49

+ All types of carbon and low-alloy steel, Cr-Mo steels, nickel steel, duplex
stainless steels, and Nickel and nickel-based alloys
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GTAW and GMAW Welder Qualification — Variables

= QW-404.14 is for GTA welders only and states a change
between using filler metal or not using filler metal is essential

e Welders were gualified with filler metal so they are only allowed to
weld with filler metal

= QW-404.15 states a change in F-No. is essential
e Welders were gualified with F-No. 6 so they are only allowed to weld
with F-No. 6
= QW-404.22 is for GTA welders only and states a change
between using a consumable insert or not using consumable
Insert is essential

e Welders were qualified without a consumable insert so they are only
allowed to weld without a consumable insert
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GTAW and GMAW Welder Qualification — Variables

= QW-404.23 is for GTA welders only and states a change In
the type of filler metal is essential
e Welders were gqualified using a solid wire so they can only weld with a
solid wire
= QW-404.30 states a change in the weld metal thickness
gualified is essential

e Welders deposited 1/4-in. GTA weld and 1/2-in. of GMA weld so they
are qualified to deposit an 1/2-in. GTA weld and unlimited GMA weld

. QW-452.1(b)
THICKNESS OF WELD METAL QUALIFIED

Thickness, ¢ of Weld Metal in Thickness of Weld
the Coupon, in. {mm) Metal Qualified
[Notes (1) and {(21] [Note (3]
Al 2t
1 (313) and over with a tlaximum to be
mirimum of three layers welded
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GTAW and GMAW Welder Qualification — Variables

= QW-404.32 is for GMA welders only and limits the weld
thickness range for short circuit GMA welders

e Welders were gualified using globular transfer so the variable does
not apply

= QW-405.1 states a change in the position qualified is
essential

e Welders were qualified in the flat (1F) position so they can only weld
in the 1F position

= QW-405.3 states a change in the weld direction for vertical
weld is essential

e Welders were qualified in the flat (1F) position so they can weld in the
vertical direction
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Weld Procedure Qualification

GTAW and GMAW Welder Qualification — Positions

Position and Type Weld Qualified [Note {13]

Groove
Qualification Test PI;:Z?;: f:‘pe Pipe < 24 . Fillet
Weld Position (610 mm) 0.D, {610 mm} 0.D. Plate and Pipe
Filate — Groove 1 F F [Mote (2] F
26 F,H F.H [Note (23] F.H
G F. v F[Mote (21] FHV
4G £0 F [Mote {23 F.H,G
30 and 4G F.v.0 F Chaote 1210 All
2, 3G, and 46 Al F.H [Note (23] All
Special Positions (SP) SPF SPF 5RF
Plate — Fillet 1F F [Note {2)]
2F £,H [Mote (2}
IF FHW TNote (27]
4F F.H,O [Note (233
3F and 4F All [Mote (23]
Special Positions (SP) .. . SP,F[Note (21
Pipe — Groove [Note {3)] C 1 F F F
20G F,H £ F,H
50 F,W0 FNvO All
6 Ak Al All
2G and 50 Adf All All
Speciat Positions (5P) SPF SPF SPF
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GTAW and GMAW Welder Qualification — Variables

= QW-408.8 states the omission of inert gas backing is
essential
e Welders were qualified with backing so the variable does not apply

= QW-409.2 is for GMA welders only and states a change in the

transfer mode Is essential

e Welders were qualified using globular transfer so they can only weld
with globular, spray or pulsed transfer modes

= QW-409.4 is for GTA welders only and states a change in the
current and polarity is essential

e Welders were qualified using DCEP so they can only weld using
DCEP
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Module 7 — Summary Welder Qualification

Welder Qualification Requirements

= QW-320 covers the requirements for retesting and renewing
welder qualification

= QW-322 Expiration and Renewal of Qualification
e When the welder has not welded with the process within 6 months

e When there is a specific reason to question his ability to make welds
that met the specifications
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