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QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
{See OW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

Company Namn Bz

Wealding Procedure Specification Me. Data Supparting POR Moz
Rivision Mo Date
Welding P ) Typm(s)

chutn matic, Manual, Machens or Sembdan |

JOINTS (OW-402) Dretails
Joint Design
Hacking {Yes) (M)
Backing Matsrial (Type)

(Fladar B Bty Buschmg and iolamers |

O Metal O Nonfusing Matal
O MNanmaewalic O Other

Sketches. Production Drawings. Wald Symbols or Written Description
shauld show the general arcangaman of the pains 1o bewalded. Wheara
applicabls, the oot spacing and the details of weld groove may ba
spacified,

{4t the option of the Mfgr,, sketches may be sttached 1o illustrate jging
dusign, weld layers and basd saquence, g.g.. for notch toughness proce-
dures, for multiple process procedures, ete.)

*BASE METALS (DW-403)
PMo, _ Group Mo tePeMNo._ Group Mo

OR
Spacification type and grade

1o Specification type and grade

QR
Cham. Analysis and Mech, Prap.

to Chamn, Anafysiz snd Maech. Prop,

Thickness Range:
Eaen Metal: Giodve Fillet

Chher

*FLLER METALS (OW-20)
Spec, Mo, [SFA)

AWS Na. [Class)

F-Ma.

Ao,

Sizar of Filler Matals

Weld Metal
Thicknass Range:
Grogye

Fillat

Electrode-Flux (Class)

Flix Trade Marms
Consumable Insart

Ceher

“Each base matal-filler metal combination shauld b recorded indnadually.



ASME 5 bl olosl 4y (6 ) g Jotll ) e 45 505 sl

QW-482 (Back)
WPS No. R,

POSITIONS (QW-405) POSTWELD HEAT TREATMENT (CW-10T)

Pesition|s) of Grogve Temyg 1 Fange
Welding Proqgression: Up Dewn Timie Hang e
Positionis) of Filet

GAS [W-d0d)

PREHEAT | WW-406] Parcent Composition
Pi st Tamp, Min. Gaglos] (Ml Flerwr Aot
Intedpass Termp. Mas.

Prefeat M aintenance Shielding
S Rt ¢ Wil Pt U e bt i placmhin whaild bee rederakerd] Trailing
Buacking
ELECTRECAL CHARACTERISTICS (QvW-403)
Curvent AT ar DC Palarite
Amps dRangel Vol (Range)

dAmips arad valts tange shouwld be recordec foer sach slecinods size.
position, and thickness, ste. This imbar mation may be Gted in a1abular
farrm gdrmil ar to Bat showen bl ow)

Tumpgsten Elecirads Sie and Type

1P Tungriter, 3% Thomruied, st |
Ma-de af Metal Taansher for GRAWY

Serayarc, sho it arousng s, wic|
Electrede Wire foed d ranse

TECHNITUE (CW-4105
Suring o1 \Weave Boad

Orifice or Gas Cup Soe

Initeal and Interpass Cleaning |Briusheng, Grinding, ae)

Meshed of Back Gouging

Dscillation

Contsct Tube to Werk Distance

Mulltiple o Single Pass (per sida)

mﬁpl'l of Single El fas

Travel Spasd (Ranpa)

Pﬂlnlng
Lol
Fllar Motal Currenit Diher
(e, Rermarks, Carm-
Travel ments, Hot Wire
Wiald Typa A, Vah Speed Addition, Techmigua,

Langrar|a) Procass Claess [hia, Palae. Range Rarige Rarnge Tarch Angle, s}




\BR!

ASME 3,6kl bl 5 WPS 1y 5 4 50

OW-4E2 (Back)
WPS No. R,

POSITIANS {QWW-405) FOSTWELD HEAT TREATMENT QW -40TH

Positionis) of Groowe Temparuture Famrge

Welding Progression: Up Dherwen Tims Range

Pozitionisl of Fillat

GAS 1W-408)

PRERIGA T {rMAT_ANR Pasrant MCaphsmeitisin

ANNES E AWWS D, 0D 162004
WELDING PROQCEDURE SPECIFICATION (WPS) Yes|[ |
PREQUALIFIED QUALIFIED BY TESTING
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes!| |
ldentificaton &
Revisien Date By
Company Name — Authonzed by ahe. -
Welding Process{es) Type—Manual [ Serm-Sutomatic| |
Supparting PQR No.(s) Paachime | Automatic ]
JOINT DESIGN USED FPOSITION
Type: Postional Grocwes. . Filee__
Single [ Daiible Weld [ Wertical Progression: Up [ | Down[ ]
Backing: Yes[ | MNo[ ]
Backing Material; ELECTRICAL CHARACTERISTICS
Root Opening _ Ropot Face Dimension __
Groowe Angle: _ Radius (J-U) __ Transfisr Mode (GMAW)  Short-Circuiting ||
Back Gougimg:  Yes[ | Nell Methad Globular|_| Sprayl |
Current AC|_| DCEP| | DCEN| | Pulsed[
BASE METALS Other
Material Spec. Tungsten Electrode (GTAW)
Type or Grade Size:
Thickness: Groove Fillet Type:
Diameter (Fipe)
TECHMIGUE
FILLER METALS Stringer or Weave Bead:
ANE Specification Mulli-pass or Singke Pass (per side)
AWS Classification Mumber of Electrodes
Electrode Spacing Longitudinsl i
Lateral
SHIELDING Angle —
Flux Gas
Caomposition Contact Tube to Work Distance
Electrode-Flux (Class) _ FlowRate Pesning
Gas Cup Size Imerpass Cleaning:
FPREHEAT POSTWELD HEAT TREATMENT
Preheat Temp.. Min — = T e i e
Interpass Temp.. Min Max Time
WELDING PROCEDURE
Fikk o Filler Metals Currant
Weld Type & | Amps or Wine Travel
Leyer(s) | Process Class Diam, Polarity Feed Speed Molts Speed Joint Datails
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WELDING PROCEDURE SPECIFICATION (WPS) Yes
PREQUALIFIED QUALIFIED BY TESTING
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes

Compary Nama Alghorzed by ‘I:Iul.t.r

Whkding Process|es) _ Tyoa— Ml | Sérn-Pufaitatc | |
Sizearieyg POR Na (5] (LRt AT

(WES) ol g 43 o v
| (RIS, TR | ] PELETY iR

By _‘;—.‘-_:_-—.______'_._'_______.—---"‘ an]
L o sl ek |

O v iy O mrmity Sy T
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Symbaol Welding Process SilRSigs Al ]
SMAW Shielded Metal Are Welding 35 Breny 3520 pesh o
. GMAW Gas Metal Are Welding JEL Gl egh o S
GTAW Gias Tungsten Arc Welding LI T et S | LT
FOCAW Flux Cored Are Welding S agmEl L b o e
MIG Metal Inert Gas Welding L TR L LPES
MAG Metal Active Gas Welding Jiad dndima U G - g g
TG Tungsten Inen Gas Welding i 3 - N | PR 2 g |
FPAW Plasma Are Welding [P T S L e
OFW Oxy-Fuel Gas Welding S g ki e
ESW Electroslag Welding S 2 T PR
ECGW Electro-Gas Welding S P I
EBW Eleciron Beam Welding Y= ey e
SAW Submerged Are Welding e -
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(Groove Design) APl b

el 7 b Olge aS o Sa e oS o S dlall = b 5 Lt s olant pB L B Y Jsdr 4 a5 L a3 ) 5o

L J’.’.‘L.'. Q&A‘ J.‘." (GrOOVe—FiHet—G&F) L;S C))y

Jlasl Cfl’ Slasein J ol

3 el 55 Jlasl Sl o Ol

Symbol Joint Type l Jlail g4
B Burt Joint P
C Corner Joint ol adf Jlail
T T-loint T 155w lasl
BC Butt or Corner Joint Sl AT b ity e it
TC T-Joint or Corner Joint T 5o ey Jlail U gl asgf Jlail
BTC Butt . T- or Comer Joint T B w el b gl adaf' o 4y o Jlait
|
Symbaol Base Metal Thickness & Penetration al b coalnsy Sas dadi i
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Table 4.2

WPS Qualification—CJP Groove Welds: Number and Type of Test Specimens and Range
of Thickness and Diameter Qualified (see 4.4) (Dimensions in Millimeters)

1. Tests om Plate! *
Nominaal Plate,
Pipe or Tube Thickness* *
Number of Specimens Chialified, mm
Reduced
Nominal Plate | Section Root Bend | Face Bend | Side Bend
Thickness (T) | Tension (sce | {see Fig. (seelig | {seeFig
Tesied, mm | Fig, 4,14) 417 4.12) 4.13) Min Max
3<T<10 Z 2 7 (Nate 9 E] T
W=T<25 2 —_ —_— 4 2 T
25 and over 2 P = 4 3 Unlimited
2. Tests on Pipe or Tubing! 7
Mominal Plae,
Pipe o Tubs Wall
Thickness®*
Mymber of Specimens Nominal Qualified, mm
Reduced Dhameter®
Mominal  [Nominal Wall]  Section Hoot Bend | Face Bend | Side Bend | of Pipe or
Pipe Sizeor | Thickness, |Tension (4ee| (weeFig. | (seeFig. | (seeFig. | Tube Size
Diam_, mm T, mm Fig 4.14) 4.12) 4.12) 4.13)  |[Qualified, mimi | Min Mux
Test diam.
I4T=10 2 2 2 {Mote ¥ ndave 3 m
Test diam.
< 600 < T<N 2 = == 4 e T i
Joh Size Test diam. o
Tost Fiogs T=20 b — e 4 S 10 | Unlimited
JeT<0 2 2 2 (Note 9) TH"‘:“H’”M'L 3 )
=60 SEeT=m| 3 = — 3 | tMumdove | 10 T
T=20 2 = — & [ 600andover | 10| Unlimited
50 s O0 = 6 mm WT 2 5 3 = 20 through 3 20
Standard | or 75 mm OD « & mm WT 100
Test Pipes) 150 mm OD < 14 mm WT 1
o 00mmOD % 12ZmmWT| > = = g e § I |
3, Tems on ESW and EGW' ¥
Momindl Plate Thickness
Mumber of Specimens Qualified
Reduced | All-Wield-
Mommal Mlate Secoan Metal Side Bend
Thickness | Tension (see | Tension (iee| (see Fig, CWN
Tested Fig.4.14) | Fg 4.18) 4.13) Tests Min Max
T s i 4 (Note 6) | O5T 1T

A
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Table 4.3
Number and Type of Test Specimens and Range of Thickness Qualified—
WPS Qualification; PJP Groove Welds (see 4.10)

Mumber of Specimens’-*

Macroctch for  Reduced- Qualification Ranges™*

s MNominal Plate, Pipe or Tubing
Test Groove 4.10.2 Tension  Rool Bend Foce Bend  Side Bend Phace Thickness, in. fmm)
Depits, T 4.10.3 isee Fig. (seeFig  (seeFig.  (seeFig. | Groove
in. [mm] 4,104 4,14} 4,12) 4,12) 4,13 Diepth Min Miax
I=T<E
B<T<10] - 2 2 -5 — T 178 [3] et
WM=T=l -
[10<T<25] 3 2 = - 3 T 13 Unlintited

2GS Joadly s A6 3 4558 led s (gl Do A 0350 5 i sad sl 550 s e DS 25

AWSD\ Y 5 lilead ol

Table 4.4
Number and Type of Test Specimens and Range of Thickness Qualified—
WPS Qualification; Fillet Welds (see 4.11.1)

Test Specimens Required” Sizes Qualified
MNumber Macroetch  All-Weld-Metal  Side Bend
Ten of Welds 41011 Tension (see  (see Figure Flate/Pipe
Specimen Fillel Sipe per WS 484 Figure 4,18) 4.13) Thickriess! Fillel Size
Single pass, max 1 in each 3 faces — - Unlimited M tested
size (o be used position fo single pass

Plate T-test in construction be used and smaller

(Figure 4.19)  Multiple pass, min 1 in each 3 faces - - Unlimited ~ Min tested
size o be used position 1o miliiple pass
in construction b used and larger

Single pass, max Pineach 3 faces (except - — Unlimited Max rested
size o be used position i fior AF & SF, single pass
in construction:  be used (see 4 faces reg'd) and smaller

Pipe T-test! Table 4.1)

(Figure 20)  Multiple pass, min -~ | ineach 3 faces {except — — Linlimited Min tested
size 1o be used position 1o for 4F & 5F, miniliiple pass
in construction  beused (sse 4 faces req'd) and larger

Table 4.1)
Groove test* == 1in IG == 1 2 Qualifies welding consumables
(Figure 4.23) position to be used in T-1est above




Table 4.1

WPS Qualification—Production Welding Positions Qualified by Plate, Pipe, and Box Tube Tests (see 4.3)

Production Plaie Weldmg
Cuaslification Teat Ot Prodoction Pige Welding Qualified Production Bos Tiibe Wilding Quslified
i T . Bui-Groove | T- Ys, K-Groove BurGrove | T, Y=, K-Groowe
Type | Possions | c¢ | e cr | me | or [ er e | o | me | or | me | R
G B F ¥ o F"'" P F F ¥
P | 20 KR | BHO| B % ;: g | FR | RN EH
Croowe! G L) L'g ¥ o an ¥ Y L' W
46 o | on | om o o | o am
E - ote )| ibdons 31
A IF F P P
T ¥ EH EH EH
g 3 v v v
4F oil o B
i ol /it Weliang for Only s Posions Teseed
GRomed | F 3 F P 3 T 0 I T ¥ T
0 FH| BEM | ER | | RE FH| BH | R | RE FH | RH
op | 6 [Ev.oH|F v, oM | Ev,08 i\ v, 060 F v, 00 F. Y, OH |, V,0H |(F. v, 0P |F, V. OH F, ¥, 0H |F. V. 0H
EI Groave | mosse | Al Al All A All at | oal | au Al AN L L Y
B ] an | An | oAb T am | A Al AR A |l
E ] Al All Al Al Al Al AN All Al All Al Al Al
. TF Rotated F P F
B F FLH PH FH
Fils | 2 Roesed FH 1 FH
aF E L OH E O F, H,OH
5§ All Al Al

\Agt2
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CJF
~t—— DIRECTION OF ROLLING (OPTIONAL)——f=
¥ - DIFECTION OF ROLLING (OPTIOMAL) =
i s — DISCAADTHIBPIEGE
lg =F1'_ B DISCARD THIS PIECE
B, LONGITUDIMAL FACE BEND SPECIMEN = == =|=|= == =
(152 mmj| i :I= l i SIDE BEND SPECIMEN
(=1 f— — =— === m] — — == =
= — — - === E===Iml= ===
2in[s0mm||  REDUCED sémlmmmg SFECIMEN REDUCED secn::{m TEMSION SPECIMEN
; 2 ok 2| [T ‘soesenpseecmen | S5
[ﬁnmjlé mlmno?r_sahspmm g i — T 5| a2t
ol .E___JIHIL. e g GVN TEST SPECIMENS 1 e,
e Taamal i e Blene
Ren 8o mmi| e o e S e e S BT
CVN TEST RLLATED) SIDE BEND SPECIMEN
SPECIMENS ——— L SRR | o e P e —
mecureD 4 g = AEDUCED SECTION TENSIDN SPECIMEN
[150 ]| § LONGITUDINAL FACE BEND SPECIMEN = == === ===
( 2 =I :L ! SIDE uerl.lu E_Fl'EmMEH
2in.(s0mmi|  REDUCED SECTION TENSION SPECIMEN ]= DISCARD THIS MECE
e e e F | :F P
P 2 o g l-:-h-r.uﬂumml.—-l——rm.[muwml——l
(150 mml| & LONGITUDINAL ROOT BEND SPECIMEN g
| vy "t
¥ mﬁﬂ‘lﬂr TH|§ H.EQE
I-n—? nI‘IE.'rl'ﬂml—-I-‘— 7 i [180 m}——|
(1) LONGITUDINAL BEND SPECIMENS (2) TRANSVERSE BEND SPECIMENS

gy

Genoral Noles:

+ Tha groove configuration shown is for illustration only, The groovwe shaped lested shall canfonm o the production groove shape that s

being qualifind
+ When CVN tesls are required, the specimens shall be removed from their locations, a5 shown in see Annax ||, Figure 11-1
Al dimsonsinns an ninimwm

Figure 4.10—Location of Test Specimens on Welded Test Plate
Over 3/8 in. [10 mm] Thick—WPS Qualification (see 4.8)
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° # Metallurgy of welding lancaster, tohn Fredrik-6th ed. - 1999

° # Welding Inspection Technology-American Welding Society-4th ed.- 2000.

° # Aws welding Handbook 7th ed-Vol.2

° # Aws D1.1-structural welding code-steel-2000

° # Aws B1.11-Guide for the Visual Inspection of welds-1988.

. # |so 5817-welding-fusion-welded Toints in steel-nickel, titanium & thair alloys-

Quiality level for imperfections-2003 (E).

° # Welded Toim design-Hicks, Jogn Groffrey.

° # Welding metallurgy-sindo kou

° # |so 2553-welded, brazed and soldered loints-symbolic representaion on drauings.
° # Aws A2.4 standard symbols for welding, Brazing, and Nondestructive Examineation.
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