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A study on the development of WPS(Welding Procedure
Specification) Establishing Software for Special Welding of
Shipbuilding and Offshore plant Industries

Ryangwoo Jeong

Department of Naval Architecture and Marine Systems

Engineering, The Graduate School of Pukyong National University

Abstract

The ability of developing WPS(Welding Procedure
Specification)/PQR(Procedure Qualification Record) are essential
factors to manufacture and fabricate equipments by welding in
shipbuilding and offshore plant industries. WPS/PQR must be
submitted to the customer prior to project kick off to verify
their welding abilities and mechanical properties of welding joint.
And, WPS/PQR is the essential item to participate in the bidding
chance to get the new orders in shipbuilding and offshore plat
industries. The purpose of developing the WPS establishing
software is to help companies which manufacture and fabricate
welding products such as ship blocks, piping, offshore jacket
structures, pressure vessels and etc. because majority of small
and medium-sized companies don't have enough time, money
and skilled staff to develop WPS/PQR effectively. Based on lots
of WPS data which have been approved by qualified parties, the
software could easily develop the WPS/PQR by staff in charge
even non-skilled staff. In this study, the major functions and
using method of WPS establishing software are introduced and
explained.
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B{4=ZF 18 _ ASME Section IX Format

= 25 variables List

=]
£

2 AL General
HEIE Applicable Code 588
SR HpH Single EE¥ES
& & ¥ & Welding Processies) Multiple e ===
=l Type SEE=E
FAAE HEHE Impact Test SS8E
O] 2% 7] JOINT DESIGN (QW-402)
402.1, 402.10 0| 5 EEf Type of Joint =58
4024 #2223 Backing S=E8=
402 4 BT E(Hel) Backing Material (Type) 558
402.11 Retainers S58F
23 BASE METAL (QW-403)
4035, 40311 7|2 Material [__#-ho. L
‘ Gr-No. Zz 2
4035, 40311 M E ALY Spec. and Grade e
Z & &= 92| Qualified Thickness Range oL E= A5,
403.8, 40310, 407.2, 4074 2% Base Matal ‘ Lty = A% 2R AU XA 5H- B9 mm
\ Fillet ~ Z
211 TH0| = EF &9 pipe Diameter Range =
4039 TfA% 20| =M &2 Max. Pass Thik Limit
2714 FILLER METAL (QW-404)
EF ¥8 Welding Processies) Multiple EEE-ES
4044 27t 1E F-NMumber F-No 558
4045 BEEF ME A-Number A-NO SSEE
40412 874 AHY Specification 212 SRS H O B2+ 2R 205
404.12, 40433 8713 S2 Classification 217 2= O SR+ 28 205
40423 EIHY 24 Filler Product Fom 22 Sk A 9 & 205
404.24 =7t I Supplemental 42 285 A FF 205
40427 SF# 2= Alloy Element 42 2A2 A0 HE 2050
404.3, 404 6, 4047 7t 27| Size B - H0f AF P 205+ 23 mm
404.9, 40435 22010 0] AFY Flux/Wire Class ZHZE 2Rk o Y E+2AF 20481
40410 23 S 2= Alloy Flux (SAW Only) 44 2 HO G2+ 3R 205
404.20 232 Y5 F Flux trade Name 2% 2R A0 G or B2 207
40430, 40432 £ 3% Depo. Weld Metal } G;T‘Z‘t’e
40434 3= EFY Flux Type
40436 2213 HE 24 E = Recrushed Slag =5
40422 424 9IME Consumable Insert ZE SR Ak Y E 0%
404.14, 404.50 ?|Et Others 44 2% g G F/2% 507

It POSITION (QW-405)

4051, 405.2 18 Itk Postion of Groove

S Ho B+ A 208

4051, 405.2 B2 1A Position of Fillet

SR Ho 2+ 27 208

405.3 213 Tk progression

S=E=

O E PREHEAT (QW-406)

4061 2|2 ¢ 2 25 Min. Preheat Temp.

4063 o SfA7F 25 Max Interpass Temp

4062 §|Z § X Preheat Maintain

ZEHa| POSTWELD HEAT TREATMENT (QW-407)

4071 EEHE| £ Postweld Heat Treat. Temp.

EX S EOf X 207 SRR 2% + B °C

407.1 2 ZH 2| A Holding Time

Min. 25 HO§ £ T 208 STE X 2%+ 8

7|Et Others

=X EO S 2+ T3 505

18



7} ~ GAS(ES) (QW-408)

single SEEE
o Mixture + SEEE
4082, 4083, 408107t~ =% shielding Gasfes) S TR
Percent X HOf =X 107+ T %
Flow Rate(Min) ~ 42 2% A0 2R SFE L

Single
Mixture + i

(ol

ol
A
o e
il

[

40854089 7t= 27| Gas Backing

Percent | B H 0§ ==XF 107k CH %
Flow Rate(Min) - 24 SR SO 2T SR L
Single SEEE
e = Mixture + SEEE
H31 45010 =ch= £ = Twmiing Gar Percent SR 0 24 108 59 %
Flow Rate(Min.) ~ ZpZF 2 X HOp =R SRR TR L
7|Ef Others 2 HO G2+ 37 407
E7]E% ELECTRICAL CHARACTERISTICS (QW-409)
4084 E R current E=ET
4004 =3 Polarity SEFEE
4091 Y EZ Heat Input ~ T4 SR A0 =R 7R
4092 T EH Q| Current Range ~ 4 ST Mo =R A HY A
o

4008 TUH 9| voltage Range

B L = Y

409.1 BEH T Travel Speed

P 2R A o) =& sEhsem/min

40012 B8 T35 =& Tungsten Electrode Type

T O EE 207

4pg12 B AH FSF 27| Tungsten Electrode Size

81l it

SR A =/ EaE e, SIHEE 09

4092 &3 % 0/2 FEf Mode of metal transfer CEEES
4p03 HA2FE AE pulsing Current =% FHO 92 208

2% 7I'f WELDING TECHNIQUE (QW-410)

410.1 E[EF ] stringer or Weave Bead SE8T

4103 72T 27 Orifice, Gas Cup or nozzle Tip ~ ZETF I Rp2= A Of =& 5AF TRl mm
4105 == O =7+ E ZWH Initial or Interpass Cleaning 558z

4108 EH9E F=29 3EE7t8] H2| Contact Tube to Work Dist. ~ 207 2R HOp =R 5A T mm
410.11 22 AHE Closed to Out chamber 2A e o) G 405

410.64 BEF 2| AHE Use of Themal Process =34 Ao B2 207

4106 712 E @Y Method of Back Gouging EEET

4100 MO|EE CFrE 22 OHEEF Single or Multiple Pass / per Side

=R Ao 2 4R

4107 Z1F Oscillation

=&+ o S 2 200

410.10 T =2 O3 single or Multiple Electrode

S=a=

410.15 Multiple electrode spacing

Sxt 2 Of =7 5%+ B9 mm

41026 I}0|d Peening

= = G2 207

7|t Others

=X A0 8 2+ 27 0k

Figure 3.3 Input Table of Welding Variables by Excel 2016
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L -

UHALE General

7 0| £47| JOINT DESIGN (QW-402)

4021, 40210 0}= HEE Type of Joint 0 Y

4024 242123 Backing 4 B Y

402 4 TR E (HEY) Backing Material (Type} A El ¥
402 11 Retainers e Y

DI BASE METAL (QW-403)

E 71 FILLER METAL (QW-404)

¥ X}H| POSITION (QW-405)

4051, 4052 2= 7§ Position of Groove

4051 4052 E3I AtM| Position-of Fillet
4053 /% &3k Progression I

o
I
n

Figure 3.4 Input Page of Welding Variables by JAVA 8.0.910
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O ASME Section IX = >WPS> ASME Section IX

NO P-No./SPEC. and Grade =HEoW He F-No. Classification S=EuUR
2 P-1 / A516-70 / G-2 3 ~ 50mm F-6 E71T-1C 2016-04-15
2 P-1/A36/G1 3 ~ 50mm F-6 E71T-1C 2016-04-15

Az EE

Figure 3.5 List of output WPS

REES T4 $HAF AL G}
old|3l 7)o = Tha olde & Yrldl AM 719 = B spxgro s
= FAol M s LITEJo|7E FEH oW HAAHE B

oA 3 FEH Figure 3.6(a)2t 3.6(b)oll A A3 gheled =
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WELDING PROCEDURE SPECIFICATION (WPS)

Sheet Mo. 1 of 2

P aA%f
[WPS No. DATE
P A= gt
Revision No. DATE
T Ay W
Supperting POR MNo.
27 e
[Welding Process (ES) FCAW TYPE Semi-Auto
O|S-47| JOINT DESIGN (QW-402) 0|5 MM JOINT DETAIL
ole ey & SEE DWG lwnnsmmuswmspmuummuxmwmspmm M TARRCATESN D )
Type of Joint Butt and Fillet — [ .'
s N el ,-F 7 R
B (I : 5 by
Backing ¥is % NG |——"-’: I e |—u' =
U 24T A (SEY) e[| Nmems s || Ao s [\ jaom
Backing Material (Type) Base Metal, Weld Metal oo
Retainers YES NO X & =
—! N
S BASE METAL (QwW-403) N
Pty 1 G0, . Ol PREHEAT (Qw-406)
to P-NO. 1 GrNO. - if AUy e
or Spec. and Grade A/SA-36 or Equivalent : i
B2 oo wol Min. Preheat Temp. 10°C
Qulifiec Thickness R HEH W27 25
QEU;(I s \CRnEss Range Mas. Interpass Temp. 230°C
=iy
Base Metal Butt ; 5~50mm, Fillet ; Unlimited o o P .
gy Preheat Maintain Still in air after welding
sNEH
Depo. Weld Metal Butt : Max. 50mmy Fillet : Unlimited 2SN POSTWELD HEAT TREATMENT (QW-407)
o= A 4o
LOI= %2 A i Saxg ex
Fipe Diameter Range Unlimited
i i Postweld Heat Treat. Temp. Nene
THAG Z[CH | M2t =@a) Az
% Limi = Zh
Max. Pass Th'k Limit 13mm Vi i None
A7 FLLER METAL (QwW-404) 7| et
Othi
F-NO. 6 A-NO. 1 o higne
b A GAS(ES) (QW-408)
Specification AWS A520 Gas(es) Percent Composition Flow Rate
Classification E71T-1C (Mixture) (Min.)
Others N/A e ER
Filler Product Form N/A Shielding Gasles)  COs Single 18~250L/Min
Supplemental N/A Fp sz
Alloy Element N/A Gas Backing None Noene None
213 A7 Eafud
Size 1.4 Trailing Gas hone None MNone
ey /o100] AR 21
Flux/Wire Class NJA Other
Alloy Flux (SAW Onh MN/A
e AR HM7|E4 ELECTRICAL CHARACTERISTICS (QW-409)
Flux Trade Mame N/A M=
Flux Type Flux Cored
Recrushed Slag YES NG X Curaite De
2B QIYE M
Consumable Insert None 0e
2|E} ;
Polarity EP
Others b gas B3g HE
ArM| POSITION {QW-405) Tungsten Electrode Type N/ A
22 K| HAE XM= 57|
Position of Groove All Tungsten Electrode Size N/A
EERa 2824 Hol e
Position of Fillet All Mode of metal transfer Globular
Ty HAER A
Progression Uphill X Downhill Pulsing Current N/A
Ad210X297)mm)|

Figure 3.6(a) Detail of output WPS Page 1
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WELDING PROCEDURE SPECIFICATION (WPS)

Sheet No. 2 of 2

WPS HZ WPS No.

Revision No.

27 7| ¥ WELDING TECHNIQUE (QW-410)

Bl = e

Method of Back Gouging

Stringer or Weave Bead Both Arc Air Gouging or Grinding
24 327] t0E =205
Orifice, Gas Cup or nozzle Tip 10~24mm Single or Multiple Pass / per Side
Multiple pass
=% 8l St gauy
HE
Initial or Interpass Cleaning
Oscillation N/A
Grinding and / or Brushing
e =205
FHlE EHel X E710] HA| Single or Multiple Electrode Single
Contact Tube to Work Dist. 10~25mm Multiple electrode spacing N/A
LAAE -
Closed to Qut chamber N/A Peening None
EH 2|2 A 7|g}
Use of Thermal Process N/A Other N/A
ELECTRODE
Filler Metal Curent Travel
Welding E Voltage
Layer No. p Class Dia. Type Amperes Speed Others
rocess F-No. A-No. Range .
{AWS) {mm) Polar Rahge {cm/min.)
Root FCAW 6 i, E71T-1C ®14 DCEP 190 -230| 16-19 19 - 30
Fill FCAW 6 I, E71T-1C 14 DCEP 235-290( 28-32 19 - 30
Cap FCAW 6 1 E71T-1C L4 DCEP 210 - 260 | 22 -26 19 - 30
E7|AE SPECTAL INSTRUCTIONS

1. This "WPS" shall not be used when "PWHT" or impact test is required.
2. APPLICABLE MATERIALS ARE P. NO. 1 GROUP NO. 1&2 OF Qw422 IN SECTION IX.

*3. MIN. PREHEATING TEMP.

MATERIAL (X ZD

C > 030%orT > 1" {254mm)

All Other Material

TEMP. (2x)

80 °C

10 °C

Prepared by Reviewed by

Approved by Reviewed by Al

AA210X297)mm

Figure 3.6(b) Detail of output WPS Page 2
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324 AAAFTANE R $HEARA FA A4

H

AEEYNE Agatel 47
Aol FAE AN s =

w2S s FEEE At vl AREAe fdFEE
A
=

g A& ot Figure 3.7, 38914 HA AZES|9 3tHI} 1
9ol A HAE W& o] AA .

OHEE (T BESGH (QW-402)) @

21004 ¥4

Singlhe /e T

Base Metal = 1.5~20T7 = 10T x 2

Weld Metal = Max.20t = 10t x 2

Base Metal = 5~60T = 30T x 2
Weld Metal 1 = Max. 20t = 10t x 2
Weld Metal 2 = Max. 60t = 30T x 2

Figure 3.7 Help page of Qualified thickness range
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X BASE METAL (QW-403) |

P-NO. 1 _ GrNO. 1
o P-NO. . GRNQL U - S
or Spec. and Grade A/SA-36 or Equivalent

Hg 5= EHe
Qualified Thickness Range

o
e W= st HE - gl
| Base Metal Butt: 5~50mm, Fillet : Unlimited ﬁ'I' S ﬂ?_'" [H?_I' HE I X
R HEO0 s A
gechWeld Metal Butt : Max, 50mm, Fillet ; Unlimited ("g% 0||_|- Ay 2|E$_-|I S’-I'E %.2_1')
o= =z el
Pipe Diameter Range Unlimited
Hag 2o £H B
Max. Pass Th'k Limit 13mm
QW-403.8 2! QW-451.10] o2t 2HIAE =7}
TY o WPS2| HE%3|: 5~2T2
2> 25mme| 7 F = A2 =5~ 50mm
AMEXtE HH HF Drawing® A EF 72| FHZ
WpPse| =M &l Woll £5=%| 2E &0l 7ts
¢ Group Number
Base Metals ¥ T Limits
8 T Qualified X
A1 ¢ P-No. qualified X
QW-351 PROCEDURE QUALIFICATION THICKNESS LIMITS AND TEST SPECIMENS
Table QW-451.1
Groove-Weld Tension Tests and Transverse-Bend Tests
Range ol Thickness T of
QW-403.8 A change in base metal thickness beyond '“'"" """“‘ Type and ibumber of Tests Required (Tension
the range qualified in QW-451, except as otherwise Mﬁl&e& Mastomum Thickness £ of M}l—&l_
permitted by QW-2024(5) paiiing i (i ke Temh, St bond, Dok
o sin M 1] | Noke [2] WAtS  gw-is)  qwtes  guoso
Lo than o L5 T T a : : 2
Het Rall3 s W) WA hai1%) 27 n "‘“I"”
Over u/100). bet bes tham = 5 ) i (L2
A i = ks = =
T A19) b T thars 1 EB)— Wi |5) 2T '
St s dan 15 (1) (80 2T 4
B (260 kBBt O, 15) ”|§|;me ! “
1 (38) 10 4 1350), ject i 15 “li'a‘“""" ‘:‘_MM Lot .
Over & {130 (Kot (6] LIRS Zrwben ¢+ Ya(i?) “
vt 6 [150) [Note (6] e 151 Lar 1R T ke 2 Y, (19) “

Figure 3.8 Explanation of Qualified thickness range
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KOMERI

e

AWS D11 Welding Procedure Specification (WPS)

(Supporting PQR)

REEARE (General)

‘{\Vmplfsﬁf) HD-WPE-Y 208 %ﬁm Aug. 04, 2016
L b B Aug, (4. 2016
Supporting o HE-PQ-¥OLE (ﬁfﬁcfme Code) R

&3 4d

o
(elding ProcessiES])

GTAW to FCAW

ey
(Type)

Kanual, Semi-Auto

27 (BASE MATERIAL)

&7} (FILLER MATERIAL)

K| A2
(Material Specification)

Group MoGroup I

B Ar% (Specification)

AWS AS18

A &2
(Type of Grade)

ASTM ALDBC

2711 E3 (Classification)

ER70S-G f EFIT-1C

g S7ju g

Groove : 3 ~ unlimited mm

{ualified Thickress) EURE E217] Aol (Size) w24, 14
o = =12 .
;fip{e_Di;‘mElEr’) Unlimited rmm 22t 3 & F-Mumberf SMAW]
K9 SHIELDING ST SED (Trade Name) ERT0S, SF-71
B dh
(\N‘:\iﬁ?ngu Pracess(ES) G ool O & (PREHEAT)
Eua iy oy 2e Ty
(?qu Class) (Min. Preheat Temp) Min. 10°C
2ok L) Yo7t 2R 30"
(Shielding Ges(es) coz [Jliﬂsx‘ Irterpass Temp.) Max. 230
BB 2y
e 90.8% F M2 (POSTWELD HEAT TREATMENT)

SANe 25
A SR ' m =
(Flow Rate) 18~25 L/min (Pastweld Heat Treat Temp)

| SaHa| A7
O B4 (OINT DESIGN USED) {Holding Time)
?ﬁ:a Double-bavel #7184 ([ELECTRICAL CHARACTERISTICS)

(Progression)

To=—p TR DCEN +DEEP
FE omE y
{Root Opening) (Current, Polarity)
DHMpE
el e . Globular
(Root Fare) (Transfer Maode)
SEE it %7 (Technlque)
(Groove Angle) -
HE#EY
HEZ AL U 7)) (Stringer or Weave) Both
Radius(}-U; =
e 24 g oM Osdllation
FEEES None (Wechanized Automatic)
(Backing Material)
TS E =+ .
#orea i (Number of Electrode) Single
(<l i o
s e
2| & 0] L Hone (Electrode Spacing)
(Retainer) T -
2EH HI| N —— _— (Contact Tip Working Distance) el
ire Brush or Power Too
(Root Treatment) e -
Muiti or S Multiple
A (POSITIONS (Multi or Single Pass)
i I 2 i Nane
{Position of Groove] il {Peening)
= ST yady . .
el 3t 4 ! Wire Brush or Grinding
(Position of Fillatt) All (Interpass cleaing)
e Uphill

Figure 4.1(a) Output Data by WPS Software Page 1

27




WRE S (PS Mo HD-wP5- 1008 FHE = (Revision Moy [s]

7|l ELETRRAL CHARACTERIFTICE)

Filler Metal ;
Pas¢or Welding \E\l'aldlntg :{Verltd\ng Trave| Spead Joint Detail
iteld Layer Process Ruar;ell R?anagée [mim,/min.y i Al
: class: Dia. 2 2
Cap 180 205 ZELET 80,50
Fill 192235 220268 98.113
Root 140. 170 11..18 1200135
Prepared by’ Feviewed by Approved by Feviewed by Mote

Figure 4.1(b) Output Data by WPS Software Page 2
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Recommendation Form of WPS from ASME Section IX

FORM QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS {WPS}

{See QW-200.1, Section 1X, ASME Boiler and Pressure Vessel Code)

Organization Name By

Welding Procedure Specification No. Date Supporting POR No.{s}
Revision No. Date

Welding Pr {es) Typels)

ic, Manua), Mgchh

or

JOINTS (QW-462) Details
Joint Design
Root Spacing
Backing: Yes No
Backing Material (Type)

{Rofer to both backing and retainsrs)

O Metal O Nonfusing Metal

[1 Nonmetallic & Other

Sketches, Production Drawings, Weld Symbols, or Written Description
should show the general arrangement of the parts to he welded. Where
applicable, the details of weld groove may be specified.

Sketches may be attached to illustrate joint design, weld Jayers, and bead
sequence {e.g., for notch toughness procedures, for multiple process
procedures, etc.)]

*BASE METALS {OW-403)
P-No. Group No. to P-No. Group No.
OR

Specification and type/grade or UNS Number

to Specification and type/grade or UNS Number
OR
Chem. Analysis and Mech. Prop.

to Chem. Analysis and Mech, Prop.
Thickness Range:
Base Metak Groove Fillet

Maximum Pass Thickness = 1, in. (13 mm} (Yes) {No)

Other

*FILLER METALS (QW-404) 1
Spec. No. {SFA)

AWS No. (Class)

F-No.

A-No.

Stze of Filler Metals

Filler Metal Product Form

Supplementat Filler Metat
Weld Metal
Deposited Thickness:
Groove

Fillet

Electrode-Flux (Class)

Flux Type
Flux Trade Name

Consumable Insert
COther

*Each base metal-filler metal combination should be specified individually.

{07/15)
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FORM QW-482 (Back)

WPS No. Rev.
POSITIONS (QW-408) POSTWELD HEAT TREATMENT {QW-407)
Position{s} of Groove Temperature Range
‘Woelding Progressi Up Down Time Range
Positi of Filtet Other
Other
GAS (QW-408)
PREHEAT (QW-408) Percent Composition
Preheat jt! Bini; Gasles) {Mixture) Flow Rate
Preheat Mai ialdi
Other Trailing
(Continuous or special heating, where applicable, should be specified) | Backing
Other
ELECTRICAL CHARACTERISTICS (QW-409)
Fitler Metal Qther
(e.g., Remarks, Com-
4 Current ~ Wire Feed | Enargy or Travel ments, Hot Wire
Weld Classifi- Type and Amps Speed Power Volts Speed Addition, Technique,
Pass{es) | Process cation Biameter | Polarity {Range} {Range} | {Range) {Range) {Range} Torch Angle, etc.)

Tungsten Electrode Size and Type

Pulsing Current Heat Input (max.}

Amps and volts, or power or energy range, should be specified for each electrode size, position, and thickness, etc.

Mode of Metal Transfer for GMAW {FCAW)

{Pure Tungstom, 2% Thoriated, elc.}

Other

{Spray Are, Short Circuiting Arc, etc.)

TECHNIQUE {QW-410}
String or Weave Bead

Orifico, Nozzle, or Gas Cup Size

Initia) anct Interpass Cleaning {Brushing, Grinding, etc.}

Method of Back
Oscitlati

Contact Tube to Work Distance

Multiple or Single Pass (Per Side}

Multiple or Single Electrotes

de Spacing

Peening

Other

07/18)
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II. Recommendation Form of WPS from AWS D1.1

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 w/CVN

Backing Material 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 (Manual, 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

Mult or Single Pass (per side)

Oscillation (GTAW Mech /Auto.)

Traverse Length

Traverse Speed

Dwell Time

Peening

Interpass Cleaning

Other

Form M-2

(See hip://go.aws.org/D1forms)
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Blank Sample WPS Form (GMAW & FCAW)

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 w/CVN

Backing Material 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 (Semiautomatic, Mechanized, elc.)

Position

Vertical Progression

Filler Metal (AWS Spec.)

AWS Classification

Diameter

Manufacturer/Trade Name

Shielding Gas (Composition)

Flow Rate

Nozzle Size

Preheat Temperature

Interpass Temperature

Electrical Characteristics

Current Type & Polarity

Transfer Mode

Power Source Type (cc, ¢y, efc)

Amps

Volts

Wire Feed Speed

Travel Speed

Maximum Heat Input

Technique

Stringer or Weave

Multi or Single Pass (per side)

Oscillation (Mechanized/Automatic)

Traverse Length

Traverse Speed

Dwell Time

Number of Electrodes

Contact Tube to Work Distance

Peening

Interpass Cleaning

Other

Form M-2

(See hitp://go.aws.org/D1forms)
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Blank Sample PQR Form (GTAW & SMAW - page 1)
PROCEDURE QUALIFICATION RECORD (PQR)

Company Name

PQR No.

Rev. No.

Date

BASE METALS Specification

Type or
Grade

AWS
Group No.

Thickness Size (NPS)

Schedule

Diameter

Base Material

Welded To

Backing Material

Other

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

Form M-1 (Front)

{See http://go.aws.org/D1forms)
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[II. Recommendation Form of PQR from ASME Section IX ™

FORM QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORDS (POR)
(See OW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Reeord Actual Variables Used to Weld Test Coupon

Organization Name
Procedure Cualification Record No. Date.
WPS No.
Welding Pre (es)

Types {Manual, Automatic, Semi-Automatic)

JOINTS {QW-402)

Groove Design of Test Coupon
{Far combination qualifications, the deposited weld metal thickness shall be recorded for each filler metat and process used.)

Filler Metal F-No.

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. Temperature
TypefGrade, or UNS Number Time
P-No. Group No. to P-No. Group No. Other
Thickness of Test Coupon
Diameter of Test Coupon
Maxi: Pass Thick
Other.

GAS (Qw-408)

Percent Composition
Gasles) {Mixture) Flow Rate

FILLER METALS (QW-404) 1 2 Frailing
SFA Specification Backing
AWS Classification Other

Weld Metal Analysis A-No.,

ELECTRICAL CHARACTERISTICS {QW-409}

Size of Filler Metal Current
Filler Metal Product Farm Polarity
Supplemental Filler Metai Amps. Volts

Electrode Flux Classification Tungsten Electrode Size

Flux Type Muode of Metal Transfer for GMAW (FCAW).
Flux Trade Name Heat Input

Weld Metal Thickness Other

Other

POSITION (QW-405)

Weld Pragression {Uphill, Downhill}

Preheat Temperature

Other Oscillation
Muitipass or Singlte Pass (Per Side}
Single or Multiple Electrodes
PREHEAT (QW-406} Other

TECHNIQUE {QW-410}
Travel Speed
String or Weave Bead

interpass Temperature

Qther

(0715)
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FORM QW-483 (Back)

Tensile Test (QW-150) FOR No.
. Ultimate Type of
Specimen Ultimate Unit Stress, Failure and
No. Width Thickness Area Total Load {psi or MPa) Logation
Guided-Bend Tests {QW-160)
Type and Figure No, Result
Toughness Tests (QW-170}
Specimen Natch Specimen Test Impact Values
0, Logation Size Temperature | flborJ % Shear Mils {in.) or mm | Drap Weight Break (Y/N}
[
Fillet-Weld Test {QW-180}
Result — Satisf; y: Yes No Pi into Parent Metal: Yes No
Macro — Resulis
Other Tests
Type of Test
Deposit Analysis
Other
Welder's Name Cleck No. Stamp No.
Tests C: by Laboratory Test No.

We certify that the statements in this record are correct and that the test welds ware prepared, welded, and tested in accordance with the
requirements of Section IX of the ASME Boifer and Pressure Vessel Code.

Date

o

Certified by

{Detail of record of tests are illustrative only and may be modified to conform to the type and number of tests required by the Code.)

(02113)
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IV. Recommendation Form of PQR from AWS D1.1"

Blank Sample PQR Form (GMAW & FCAW - page 1)
PROCEDURE QUALIFICATION RECORD (PQR)

Company Name PQR No. Rev. No. Date

Type or AWS
BASE METALS Specification Grade Group No. Thickness Size (NPS) Schedule Diameter

Base Material

Welded To

Backing Matenal
Other

JOINT DETAILS JOINT DETAILS (Sketch)

Groove Type
Groove Angle
Root Opening
Root Face
Backgouging
Method

POSTWELD HEAT TREATMENT
Temperature

Time at Temperaiure
Other

PROCEDURE

Weld Layer(s)

Weld Pass(es)

Process

Type (Semiautornatic, Mechanized, etc.)

Position

Vertical Progression

Filler Metal (AWS Spec.)

AWS Classification

Diameter

Manufacturer/Trade Name

Shielding Gas Composition

Flow Rate

Nozzle Size

Preheat Temperature

Interpass Temperature

Electrical Characteristics — — 3

Current Type & Polarity

Transfer Mode (GMAW)

Power Source Type (cc, cv, atc)

Amps

Volts

Wire Feed Speed

Travel Speed

Maximum Heat Input

Technique — — —

Stringer or Weave

Multi or Single Pass (per side)

Qscillation (Mechanized/Automatic)

Traverse Length

Traverse Speed

Dwell Time

Number of Electrodes

Contact Tube to Work Dist.

Peening

Interpass Cleaning

Other

Form M-1 (Front) (See hitpw//go.aws.org/D1forms)
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Blank Sample PQR Form (GMAW & FCAW - page 1)
PROCEDURE QUALIFICATION RECORD (PQR)

Company Name

PQR No.

Rev. No.

Date

BASE METALS Specification

Type or
Grade

AWS
Group No.

Thickness

Size (NPS)

Schedule

Diameter

Base Matenal

Welded To

Backing Maternal

Other

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 (Semiautomatic, Mechanized, eitc.)

Position

Vertical Progression

Filler Metal (AWS Spec.)

AWS Classification

Diameter

Manufacturer/Trade Name

Shielding Gas Composition

Flow Rate

Nozzle Size

Preheat Temperature

Interpass Temperaiure

Electrical Characteristics

Current Type & Polarity

Transfer Mode (GMAW)

Power Source Type (cc cv efc)

Amps

Volis

Wire Feed Speed

Travel Speed

Maximum Heat Input

Technique

Stringer or Weave

Multi or Single Pass (per side)

Oscillation {Mechanized/Automatic)

Traverse Length

Traverse Speed

Dwell Time

Number of Electrodes

Contact Tube to Work Dist.

Peening

Interpass Cleaning

Other

Form M-1 (Fronty

(See hipy//go.aws.org/D1forms)
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Blank Sample PQR Form (Test Results — page 2)
PROCEDURE QUALIFICATION RECORD (PQR) TEST RESULTS

PQR No. Rev. No.
TESTS
v Type of Tests Clause/Figure(s) Reference Acceptance Criteria Result Remarks
Visual Inspection 491 491
Radiographic Examination 4.9.2.1 49.2.2
Ultrasonic Testing 4.9.2.1 4.9.2.2
2 Transverse Root Bends 4.93.1/Fig. 4.8 49.3.3
2 Transverse Face Bends 4.93.1/Fig. 4.8 4933
2 Longitudinal Root Bends 4.9.3.1/Fig. 4.8 4933
2 Longitudinal Face Bends |4.9.3.1/Fig. 4.8 4933
2 Side Bends 4.9.3.1/Fig. 4.9 4933
4 Side Bends 493.1/Fig. 4.9 49.33
2 Tensile Tests 4.9.3.4/hg. 4.10 4.9.3.5
All-Weld-Metal Tensions 4.9.3.6/Figs. 4.14 and 4.18 4.14.1.3(b)
3 Macroetch 4.9.4 4.9.4.1
4 Macroetch 494 49.41
CVN Tests 4 Part D/Fig. 4.28 4.30 and Table 4.14
TENSILE TEST DETAILS
Specimen Ultimate Ultimate Type of
Number Width Thickness Area Tensile Load Unit Stress Failure and Location
TOUGHNESS TEST DETAILS
Specimen Notch Specimen Test Absorbed Percent Lateral
Number Location Size Temperature Energy Shear Expansion Average
CERTIFICATION
Welder's Name 1D Number Stamp Number Tests Conducted by
Laboratory
Test Number
File Number

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in
accordance with the requirements of Clause 4 of AWS D1.1/D1.1M, ( ) Structural Welding Code—Steel.

(year)

Title

Name Signature

Date

Form M-1 (Back)

(See http://go.aws.org/D1forms)
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(11 A¥d, (2015, “IAYgEHE EF+8&F WPS(Welding  Procedure
Specification) 244 AZESQ o] A gharsl|gashs] 20156 FASEU3] =F,
pp 299-301.

[2] ASME(The American Society of Mechanical Engineer), 2015 ASME Boiler
& Pressure vessel Code “Section IX : Qaulification standard for welding,
brazing, and fusing procedure, welders; brazers, and welding, brazing, and
fusing operator”.

[31 AWS(American Wedling Society), AWS DI1.1/D1.1M:2015 Structural
Welding Code - Steel.

[4] KS B ISO 15607:2003 “S&AE §HAAAEA R 5 - dubtA”

[5] ASME. “www.asme.org,” ASME. Suggested Format
https://www.asme.org/wwwasmeorg/media/resourcefiles/aboutasme/whowe
are/bpvc resources/section_ix/bpvc_ix_qw-482.pdf Adobe Pdf
https://www.asme.org/wwwasmeorg/media/resourcefiles/aboutasme/whowe
are/bpvc resources/section_ix/bpvc_ix_qw-483.pdf Adobe Pdf

[6] AWS. “www.aws.org,” AWS D1 Forms Index .
https://www.aws.org/standards/page/d1forms?utm_source=in-house&utm_mediu

m=dlforms
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