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Welding Procedure Specification (WPS)
(According to ASME Code Sec IX )

Doc No. Contract No.
Issu Date :
WPS No. WPS0014 Rev. 02 JOINTS (QW-402)
PQR N PQR-003 Rev Joints Desi Single-V-G ASME B31.3 3268.4.2
o. . oints Design ingle-V-Groove & B16.25 A
Welding Process GTAW & SMAW Backing No Yes \/
Types : Manual \/ Semi-Automatic Automatic Backing Material or Type GTAW For SMAW
BASE METALS (QW-403 ASME IX - TABLE QB/QW- 422 Note 2
( ) 37.5+2.5°
P-No. 1 G-No. 1 to P-No. 1 G-No. 1 /—\
Material Spec: SA106-SA105-API 5L-SA672-SA234-SA216 to Same \
Type or Grade: Gr B-Gr B PSL2-Gr C60 Cl.22-Gr WPB-Gr WCB to Same
Thickness Range Butt: 5 < T<28.54 PQR 6" Thk 14.27 mm Fillet: All( ASME IX TABLE QW-451.1(THK))
Diameter Range ALL (ASME Sec. IX-2019 3:4as QW-403.6( TO IMPACT THK) & ASME SEC IX TABLE QW-452(SIZE) ~
FILLER METALS (QW-404) ASME IX - TABLE QW- 432

Preheat Temp. Min.

Interpass Temp. Max.

Preheat Maintenance

PREHEATING & INTERPASS TEMP. (QW-406)

10°C
315°C

N/A

ASME B31.3 TABL 330.1

Tungsten Electrode Size & Type

F-No. 6 A-No. 1 1 3.2+1.6mm | Tl.GiO.Bmm
Spec. No.(SFA) 5/18 5/1 A-Number ol
AWS No.(Class) ER70S5-6 E7018  ASMEIX- TABLE QW- 442 misalignment not more 1.6 mm
Size of Filler & Electord Metal ?2.4 mm 3.25& 4 mm . .

Joint Details
Max Deposit Thickness Qualified: for GTAW 12 mm & for SMAW 16.54 mm
Trade Name AMA / ESAB or equivalent

TOUGHNESS / IMPACT TEST (QW-170)
B31.3 TABLE 1-A& 1-AM(323) YES o NO =m

POSITION (QW-405) ELECTRICAL CHARACTERISTICS (QW-409)
Position ALL ASME IX TABLE QW-461.9 Current AC or DC DC
Welding Progression Up hill Polarity, Amps & Volts(Range) As Table Below

2.4 mm & EWTh-2

POST WELD HEAT TREATMENT (QW-407)

Transfer Mode N/A

Wire Feed Speed N/A

TECHNIQUE (QW-410) ASME IX QW-410 &1,51,4
String or Weave Bead Both Note(1

Cleaning Method

Grinding & Brushing

Temperature Range 600 - 625 °C Multi or Single Pass Multiple
Time Range Min time 1Hour(2.4 min*Thk(mm)) Single or Multiple Electrodes Single
ASME B31.3 TABL 331.1
Heating Rate Max 315 °C/Hour (5500/t °C/Hour) Back Gouging N/A
Cooling Rate Max 335 °C/Hour (6875/t °C/Hour) GAS (QW-408
Percent Composition Gas Mixture Flow Rate (Lit/min)
o0y 5 ascico TABLE QW-252 TO QW- 265 U (WPS) g,(Sissn gl punicio Shielding Argon 99/99% 7712
SMAW(253)-GT(256) Trailing N/A N/A N/A
Backing or (purging) N/A N/A N/A
Welding Rod
Weld Layers Welding Process Filler Metal Current volt Travel Sp'eed Others
Class Dia(mm) Type Polar. Amp. Range(A) | Range(V) (cm/min)
Root Pass GTAW ER70S-6 2/4 DCEN 73~77 10~11 4~7
Hot Pass GTAW ER70S-6 2/4 DCEN 105~108 10~11 6~10
Filling Pass SMAW E7018 3.25/4 DCEP 122~130 21~28 6~8
Cap Pass SMAW E7018 3.25/4 DCEP 125~147 22~27 8~10
Note :
1: Weaving for bead is < 3 times of filler metal diameter
2:  For Pipe Class: EA03
Name: Name: Name:
Signature: Signature: Signature:
Date: Date: Date:
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Table QW-451.1
Groove-Weld Tension Tests and Transverse-Bend Tests
Range of Thickness T of
Base Metal, Qualified,
in. (mm) Type and Number of Tests Required (Tension and

[Note [1)] and [Note [2)]

Maximum Thickness ¢ of

Guided-Bend Tests) [Note (2]]

Thickness T of Test Deposited Weld Metal, Face Root
Coupon, Welded, (ualified, in. (mm) Tension, Side Bend, Bend, Bend,
in. (mm) Min. Max. [Note (1)] and [Note (2)]  QW-150 QW-160  QW-160  QW-160

Less than Y, (15) T 2T 2t 2 2 2
Y o Yy (15 to 10), incl. e [15) 2T 2t 2 [Note (5] 2 2
Over Y, (10, but less than 4 .

3, (19) he(5) 2T 2t 2 [Note (5] 2 2
o (19) to less than 1% (38) e (5) 2T 2t when t < ¥ [19) 2 [Note (4)]
Y, (19) to less than 1% (38) e (5) 2T 2T whent = ¥ (19) 2 [Note (4)]
1% (38) to 6 (150), incl. ~ *A¢(5) B (200) [Note (3)] 2t whent < ¥, (19) 2 [Note (4)] 4
1, (38 06 (150) ind. Yo (5] 8(200) Note 3] [fm; IEL:}“ (B when e (4 $

= J4

Over 6 [150) [Note (6)] e (5) 1337 2t when t < ¥;(19) 2 [Note (4)] 4
Over 6 [150) [Note (6)] e (5) 1337 1.33T whent = ¥, (19) 2 [Not (4)] 4
NOTES:

(1) The following variables further restrict the limits shown in this table when they are referenced in QW-250 for the process under con-
sideration: QW-403.9, QW-403.10, and QW-404.32. Also, QW-202.2, QW-202.3, and QW-202.4 provide exemptions that supersede the

limits of this table.

(2) For combination of welding procedures, see QW-200.4.
(3) For the SMAW, SAW, GMAW, PAW, LLBW, and GTAW welding processes only; otherwise per Note (1) or 2T, or 2t, whichever is

applicable.

(4) see QW-151.1, QW-151.2, and (QW-151.3 for details on multiple specimens when coupon thicknesses are over 1 in. (25 mm).
(5) Four side-bend tests may be substituted for the required face- and root-bend tests, when thickness T is  in. (10 mm) and over.

(6) For test coupons over 6 in. {150 mm) thick, the full thickness of the test coupon shall be welded.

Table QW-452.3
Groove-Weld Diameter Limits

Outside Diameter Qualified,

Outside Diameter of Test

in. (mm})

Coupon, in. {mm]

Max.

Less than 1 (25) Size welded L L el
1 (25) to 27 (73) 1(25) U liewd e
Over 27 [73) 2% 073 L L e

GENERAL NOTES:

{a) Type and number of tests required shall be in accordance with

QW-452.1.

(h) 2:',.";,; in. {73 mm) 0.D. is the equivalent of NPS 2% (DN 65).

Table QW-452.4

Small Diameter Fillet-Weld Test

Qualified
Outside Diameter of Test Coupon, Minimum Outside Diameter, Thick-
in [mmj Qualified, in. [mm) Ness
Less than 1 (25) Size welded All
1(25) to 2% (73) 1(25) All
Over E?;ﬂ (73) E?& (73) All

GEMERAL NOTES:
(a) Type and number of tests required shall be in accordance with Table QW-452.5.
(b) 2% in (73 mm) 0.D. is considered the equivalent of NPS 2%, (DN 65).
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THKIMPACT) Llx j1 ,(5isan o 039420

ASME Sec. IX-2019 gl (QW-403.6) 1511

;ﬁ)U .JLO'

)

§ ool ] LS Sl i 5 S S1L ! QW-403.6-T Linuts toughness 3l 31 L indgl

Sl &3l 430 S & W PQR ol 4 55

0f e s s an o e e SISTL Gl bl pesion

ol 16MM 535020 0l Suals s 16mm | oo -)

<! T test coupon eogize ! b [l (6mm) b 16mm ;| 28 -Y

1 ,
<l 17T test coupon ssgumme ol cwlis Jilis 6mm ;| 25 -¥

5 283 55 ldn & a5b QWAL llae sl mdaw 4w ol Culieds Slus
< 16mm 355 a3l PQR ool gl & alsus Jilas a2l 32mm culss o s PQR $1- (a)

Base lareater
Metal Material
P-No. Thickness Additional Limits Required Minimum Temperature
[Mote (1]] Base Metal Group mm in. [Mote (2] *C °F
1 Carbon steel =25 =1 Hone 10 50
=25 =1 9C < 0.30 [Note (3)] 10 50
=25 =1 9l = 0.30 [Mote (3]] 95 200
3 Alloy steel, Cr < 4% <13 <l SMTS < 450 MPa (65 ksi) 10 50
=13 =1 SMTS < 450 MPa (65 ksi) 95 200
All All SMTS = 450 MPa (65 ksi) 95 200
] Alloy steel, ff';"ﬂ:. < Cr< 2% All All Mone 120 250
58 Alloy steel All All SMTS = 414 MPa (60 ksi) 150 300
All All SMTS = 414 MPa (60 ksi) 200 400
5B Alloy steel All All SMTS = 414 MPa (60 ksi) 150 300
All All SMTS = 414 MPa (60 ksi) 200 400
=13 =14 SLCr = 6.0 [Mote (3)] 200 400
] Martensitic stainless steel All All Mone 200 [Mote (4)] 400 [Mote (4)]
ah, Mickel alloy steel All All Mone 120 250
9B Mickel alloy steel All All Mone 150 300
101 27Cr steel All All Mone 150 [Note (5)] 300 [Note (5]
15E Cr—1Mo-V CSEF steel All All Mone 200 400
All other materals - - Mone 10 50
NOTES:

(1) P-Mos. and Group Mos. from BPY Code, Section IX, QW/QB-422.
(2) SMTS = Specified Minimum Tensile Strength.

(3) Composition may be based on ladle or product analysis or in accordance with specification limits.

(4) Maximum interpass temperature 315°C (B007F).
(5) Maintain interpass temperature between 150°C and 230°C (300°F and 450°F).

ASME B31.3

331.1.1 Jsuo

Table 331.1.1 Postweld Heat Treatment

P-No. and Group No.
(BPV Code Section 1X, QW/QB-420)

Minimum Holding Time at Temperature for
Control Thickness [Note (2)]

Over 50 mm (2 in.)

Holding Temperature Range,
*C (°F) [Note (1)]

Up to 50 mm (2 in.)

P-No. 1, Group Nos. 1-3
P-No. 3, Group Nos. 1 and 2
P-No. 4, Group Mos. 1 and 2
P-No. 5A. Group No. 1

P-No. 58, Group No. 1

P-No. 6, Group Nos. 1-3
P-No. 7, Group Nos. 1 and 2 [Note (3)]
P-No. 8, Group Nos. 1-4
P-No. 9A, Group No. 1

P-No. 98, Group No. 1

P-No. 10H, Group No. 1

P-No. 101, Group No. 1 [Note (3)]
P-No. 11A

P-No. 15E, Group No. 1

P-No. 62

All other materials

595 to 650 (1,100 to 1,200)

595 to 650 (1,100 to 1,200)

650 to 705 (1,200 to 1,300)

675 to 760 (1,250 to 1,400)

675 to 760 (1,250 to 1,400)

760 to 800 (1,400 to 1,475)

730 to 775 (1,350 to 1,425)

PWHT not required unless required by WPS

595 to 650 (1,100 to 1,200)

595 to 650 (1,100 to 1,200)

PWHT not required unless required by
WPS. If done, see Note (4).

730 to 815 (1,350 to 1,500)

550 to 585 (1,025 to 1,085) [Note (5)]

1 h/2% mm (1 hrfin.);
15 min min,

2 hr plus 15 min for each
additional 25 mm (in.)
over 50 mm (2 in.)

705 to 775 (1,300 to 1,425)
[Notes. (&) and (7)]

1 h/25 mm (1 hrfin.);
30 min min.

1 h/25 mm (1 hrfin.) up
to 125 mm (S in.) plus
15 min for each addi-
tional 26 mm (in.) over
125 mm (5 in.)

540 to 595 (1,000 to 1,100) See Note (8)

PWHT as required by WPS In accordance with WPS  In accordance with WPS
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APT 582

Table 4—Recommended Maximum Interpass Temperatures

Material Group Maximum Interpass Temperature

P-No. 1 (carbon steels)

600 °F (315 °C)

P-No. 3, P-No. 4, P-No. 5A, P-No. 5B,
P-No. 5C, and P-No. 15E (low-alloy steels)

600 °F (315 °C)

P-No. 6 (Type 410)

600 °F (315 °C)

P-No. 6 (CA6NM)

650 °F (345 °C)

P-No. 7 (Type 405/410S)

P-No. 8 (austenitic stainless steel)

(

(
500 °F (260 °C)
350 °F (175 °C)

P-No. 10H (duplex and super duplex

stainless steels) Refer to Table 5
P-No. 11A, Group 1 350 °F (175 °C)
P-No. 41, P-No. 42 300 °F (150 °C)
P-No. 43, P-No. 44, and P-No. 45 350 °F (175 °C)
Joleo (0,5
CE=C + Mn N Cr+Mo+V 4 Cu+Ni
5 15
For T,,, mm (in.) Height, mm (in.)
<6 (V) <1.5 (%)
>6 (), <13 () <3 (%) slre g 00,
>13 (/3), <25 (1) <4 (%/32) .B31.3 TABLE341.3
>25 (1) <5 (Y1e)
Limit is twice the value applicable for L above
AWSAZE sl o S gb ok gz (9) Base Metal Welding Brazing
“’J‘" Steel and steel alloys ~ P-No. 1 through P-No. 101 through
S pladl cudle P-No. 15F P-No. 103
Sl ey hﬂk Aluminum and P-No. 21 through ~ P-No. 104 and P-No.
S gz aluminum-base P-No. 26 105
Aol b ojlil gy gas
B sl ol i alloys
Copper and copper- ~ P-No. 31 through ~ P-No. 107 and P-No.
"*"5’ \ S(E) /[ base alloys P-No. 35 108
Nickel and nickel- ~ P-No.41through ~ P-No. 110 through
M‘:‘:j’.; ) (N) &_ base alloys P-No. 49 P-No. 112
ﬁji:- G, il g Titanium and P-No.51 through ~ P-No. 115
LSl o 5 "-‘J-"‘ titanium- base P-No. 53
bl e alloys
;uu ,....jn:f ,-JL_;:i.-:._ Lirconium and P-No.61and P-No. ~ P-No. 117
Wbl ciiden 1y 4 ol 130 1008 0ud i3 53 )by iyl B oSy zirconium-base 62
[ el i 1" il g G i o g 5 i s i 5" g Mg o)) ok Elll[]yS

A Y & saly | § .M P
o b g il golo)| 3 aie Dy




solinul (15 ) clao¥ed o Biam 1o Jle olp) ie> ads, 5 cladle cy> (Backing gas) o oz
& (Backing gas) ss ot 5§ esicad 55 o oSl g & a5 LoeST LS5 5 (ol 3 o
il 00 o L1 Bl Ll 5 aw a bl o o s S dlike Lelse
Sk 070 Jf i spn e solienl o5 oog pSU L g e LS 5 ssmse s 5 s s ST-(|
oad e alsl 5 50 Cr-Mo clasVed oy, b o Biss o/ AWS DI10.8 Para. 4.2 5 Julee! zllas
olie e o Cr-Mo clacVed oVl pnilin ST o oS o aldd g0 0 Bl 8 05 = - (1)
2 aollanl eeanSp B b 55 Gl 8 g slles o lasmg B coasl aagms L
035 4% S L L
S 4-6%L Lé

" _r;_JL.- d.|:}.' LS T

2y 2 el oY (g Sl e ) Wlse >

W o o]
.n:l-'}-l u-}.- J-I-II-EL-'.-_A-Q-I:'}

A2 2-14% ) i sg m solid 51 5185 Jl gy S 5 il (0
AR 2-1% I e ps s e amils 7.3 G5 L API-RP-582 Para. 7.3 o lule! gl

Sle e bl amas sl o)l 3L an cis ladle 5 4 GMAW L GTAW g, L L o) o Bl
2y 21 P-No.SA/5B/5C, P-No.6. P-No.-7, P-No.-8, P-No.-9A/B. ... Ll -
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SIKos slo CI>
Table OW-461.9
Performance Qualification — Position and Diameter Limitations
(Within the Other Limitations of OW-303)
Fosition and Type Weld Qualified [Note [1]]
Chualification Test G rove Fillet or Tack [Note [2]]
Flate and Pipe Ower 24  Plipe € 24 in (610 mm)
Wedd Poesitiomn in (610 mm] 0.0 0L Plate and Pipe
1G F F [Maote [3]] F
204 EH E H [Hote [3]] EH
3G F. W F [Mobe [3]] FHWV
Pate — Groove 4G F 0 F [Mote [3]] F.H. O
3G and 4 F.v. 0 F [Mobe [3]] All
205, 33, and &G Al E H [Note [3]] All
Special Positions [SF) 5P, F 5P, F 5P, F
1F - - F [Mote [3]]
2F - — F. H [Note [3]]
ik - — E H, V [Note [3]]
Pate — Fillet .
' iF - . F,H, O [Note [3]]
iF and &F - — Al [Note [3]]
Special Positons (5P - — SPF [Mote [37]
1G F F F
26 E H FEH FH
) 1 F.W 0O F.v.0 All
Pipe — Groowe [Mobe [4]] 66 Al Al Al
2Gand 53 Al Al All
Special Positions [SF) 5P, F 5P F 5P F
1F - — F
2F - — FH
2FR - — FH
Pipe — Fillet [Note [4)
pe— Fillet [Note (4] 4 . - EH, 0
5F - — All
Special Positions [SPF) - — 5P F
ROTES:
[1) Pogitions of welding as <hown in QW-361.1 and W 4612
F = Flat
H = Horzontal
¥ = Vertical
0 = Dverhead
5P = Special Positions [see QW-I0313)
2] Tack welds are not limited by pipe or iibe diamebers when their aggregate length does not exoeed 25% of the weld circumlerence
3] Pipe i-l':"e i [73 mm) O and over
4] See diameter restrictions in QW-452 3, 0W-4524, and QW-4526.




TYPE SERVICE MATRIAL GRADE TYPE SERVICE MATRIAL GRADE

:“““""‘r""“_"" API5LGR. B AS126R TP304L |

A 105 A 358 GR. TP 304L
" A234GR WPB A 403 GR. WP-S304L/WP-WX 304L
A516GR. 70 A 162GR. F304L
- A106GR. B ‘ A 240 GR. TP 304
— AG672GR. Bo0 A312GR. TP 321
~APISL GR. X60 A 358 GR. TP 321
API 5L GR. X65 | . A 403 GR. WP-S321L/WP-WX 321
CARBON APTSLGR B AT CRF
STEEL | FOR ALKALINE A106 A240GR. TP 321
ssccozegwce 273 GR WPB A312GR TP 3TGL
A516GR. 70 A 358 GR. TP 316L L]
APISLGR. B A 403 GR. WP-S316LWP-WX3TaL
FOR HEAWY A 105 A182GR. F 316L
CORROSIVE  =——71537GR . WPB A 240 GR TP 3161
s:mﬁc A516.GR. 70 A312GR. TP 316
1 API5L GR. X65 A 358 GR. TP 3161
(L A333GR.6 A 403 GR. WP-S316L/WP-WX316L
A 420 GR. WPL6 - A182GR.F 316
TSN STAINLESS|  FOR NACE A240GR. TP 3161
" I HEEOR 0SS MPACTTEST)| | ek | SERVICE ANZCR TP 30
AGTICCBS0L2 | A 358 GR. TP 321
A 333 GR. 6 | A 403 GR. WP-S321L/WP-WX 321
LOW | FORHEAVY A 420 GR. WPL6 A182GR. F 321
TEMP. | CORROSIVE A 0GR LF2 A4 R, TP 321
%ﬁ" 3252‘2“;50 “A516 GR, 70(+5 IMPACT TEST) A 312G TP 304L
A 671 CC85 CL2 A 358 GR. TP 304L
A 333 GR. 6 A 403 GR. WP-S304L/WP-WX 304L
FOR ALKALINE A 420 GR. WPL6 A182GR. F304 L
$SCC SERVICE A 350 GR. LF2 A 240 GR. TP 304
ONLY  [A516GR, 70{+35 IMPACT TEST) A312GR. TP 321
A 671 CC85 CL22 FOR HEAVY A 358 GR. TP 321
A33BGR P11 CRROSIVE [ A 403 GR. WP-8321 LWP-WX 321
AGO1GR 1% 0L22 SERVICE AT82GR F 301
ALLOY A 234 GR. WP11 A2 GR TP 321
A A182GR. F 11 CL2 A312GR. TP 3161
A 367 GR. 11CL2 A 358 GR. TP 3161
GALVANISED-CARBON STEEL A 403 GR-WP-S316LWP-WX316L
COPPER-NICKEL . AT82GR. F 3161
" REINFORCED THERMOSETING RESINEPOXY A 240 GR. TP 3161
"~ REINFORCED THERMOSETING RESIN VINYLESTER SUPER DUPLEX AT90S 32750
REINFORCED THERMOSETING RESIN EPOXY STAINLESS STEEL A 928§ 32750
ety LUADE e A R15 [INS 2978N
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Sy RG> syl g lais ol

Symbol Welding Process SS9,
SMAW Shielded Metal Arc Welding M 5929y 295U b awed (5, Se>
GMAW Gas Metal Arc Welding 38 cladlxe b wgd (5 Soe>
FCAW Flux cored Arc Welding $09 9 39,8 b wed (5 Soe>
SAW Submerged Arc Welding 52392 25 o9d (5S>
EBW Electron Beam Welding oSl g5 b oS
ESW Electro Slag Welding S9SN o3l (69>
TIG Tungesten Inert Gas Arc Welding = 3 g S5 39, L (o) SS9
GTAW Gas Tungesten Arc Welding S5 g S5 39, SN L (6, KBgx
PAW Plasma Arc Welding Lowodb e (5S>
OFW Oxy Fuel Welding S sl gw b )b
MAG Metal Active Gas Arc Welding CO; Ladlxs ;8 L 318 oed (¢,
MIG Metal Inert Gas Welding 095 adbxe B L 318 s o, Koes
EGW Electro Gas Welding S S — 58 oSl
JUai! £5b Slasuie
Symbols Joint Types Jlait

B Butt Jomnt o &y Jlasl

C Comer Jomt Sl 4 ol

T T - Jomt T K8 4 il

BC Butt or Comer Joint 4595 § o 4y Jlail

IC T- or Comer Jomnt Ty sl Jail

BTC Butt, T- or Comer Joint S48 ¢ T ¢ o 4 yoo il

Symbols | Base Metal Thickness and Penetration | 4l 3 Culius 5 ign 3o
L Limited Thickness - Compeled Joint o> JolS dgdi — dgine Cunlnss
Penetration
U ;J:nlix:rn:;gn'rhickness - Compelete Jont s> JolS dgi — 39300l Cualss
P Partial Jomt Penetration o9 LAl deis
Symbols Weld Types S5 & gl

1 Square - Groove e

2 Groove-Single - V b SV

3 Double - V - Groove X) @b -V

- Single - Bevel - Groove Bb S sl

3 Groove-Double - Bevel K) 6,k 9> il

6 Single - u - Groove (SdY)ab -0

7 Double - u - Groove db po—u

8 Single -J - Groove B o]

9 Double - J - Groove obo—i




Q9> e Al b 0319 Oladwlin o,les

- = 0,“‘3
(e Olasuls
rsmengll (sWa3UIl g pacag] wed (5SS (slady S Sl AS53
O S g paciedd] (s S0s (sl U 39,501 9 Se> e Slacie AS5.10
SAW g S g 55 3Ved cod (sladg S Slasis A5.17
SAW gy S 5 53U o5 Ve cod (sladg =Sl Slasels A523
o> J;&—‘r,:b ;b ‘)5’; \;b.:,).:SJ' B LQ—':P — Slasie AS.15
SiseelS 35 S5 ss slater pee s g S Slais AS.21
;J“ J".E"-'n § o )L\.—'r”,) JL.,;:S." ool AS56
u.‘ d'.b}‘._.ﬂ § s T ‘_;L.),):ﬁ.n 8 VS ma o SN AS57
ELS.:J _)’)S s ;‘.\4,)5 ‘J‘u&l) )Y,’ ;‘D ‘J‘-S,; Ju),)&' ol AS4
5 s mee emmen (ISS e5)5 5 Jlaes S 5505 SV S e e Slaie A5.9
»ne s C.‘;;),_-o's LY LY \_;La:,):.SJl ’
55 a5 g laes S 5505 VS soms slade S Sl A5.22
9 (SN De> o329 Ul 05 3V o 25y, (sladg S Slasie A3
o2 sl cod (sladg =Sl g e e Slasie AS5.19
Peens VS el (o 8IS (slade S Slais AS51
u,..,S JJ!S_::,Jb evse J"A‘ )\"'. Srue Jh)’)—ﬁn Slasuie AS520
GMAW s34 Jsene 3Ved slady =Sl Slasee A5.18
O sl g S5 o (slndg =Sl g 9> e Slacie AS5.14
O sl 5 IS5 s 55, sladg U Slasi. AS.11
g‘b\'a_»‘_'))’)ﬁ,; dh),);s.“ lacwie AS-IB
s.J" JLD}[,J. 3 f,__rl'__; J!.AD,)SJ' 9 VS ma Slaowse AS.16
TIG K3 cod Se> maw 9 g =S Slaseze A5.12
O STl 5 aisS 25 D S e e g a3, Sl AS5.24
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EXXXX &0 w0 39,5801 aiia cotle (American Welding Society ) 1S T i sl s
E XX X X s A {'_,:':" “ j&):gjl Jl i_é.l:"'bli B e & Azl Ty
. £ ¥
2l ) Gya 335 N G380 2 gy ol
-2 e P
A % ; et 601087010 | Rev. & AC | o aSlusnfi | s
i C| | e 5011 Rev. & AC el ke
3 : T 6012 Rev. & AC |  p.il Ly | 2
| " YL |
\j 7 5013 AC el O3 iy |03
3 . 7024 AC A on s | by | 4
A | 7015 Rev. . Jd| 5
4 : 7016 &7026 Rev. & AC by S
fg 6027 AC Al LuSloal oy | gad |7
5018 &7018 Rev. & AC AT oy b8




ASME Sect. IX WPS & PQR Check List www.weldassistant.com

©hsk-welding solutions 2018/2019 | | | Cannot replace the use of Section IX ! I'! Page 1 0f 2
GMAW
1 | @ | Groove design N N N N N N S
2 | t | Backing N
3 | @ | Backing composition N
4 | - | Backingin single sided weld N N N
5 | + | Backing or @ chemical composition N N
10 | @ | Root spacing N N N N N N N
11 | + | Retainers N N N N E N
QW-403 BASE METAL
1 @ |P-Number E E
2 Max. T qualified E
4 | @ | Group number S
5 | @ | Group number S S S S S
6 T Limits toughness (16 mm min T) S S S S S
8 | @ | T Qualified E E E E E
9 t pass>1/2in. (13 mm) E E E E
10 T limits qualified (short circuit arc) E
11 | @ | P-No. qualified E E E E
12 | @ | P-Number/melt-in E
QW-404 Filler Metals
3 | @ |Size N N N
4 | @ | F-Number E E E E E E E
5 | @ | A-Number (ferrous materials only) E E E E E E E
6 @ | Diameter N N N N
7 | @ | Diameter >%in. (6 mm) S
9 @ | Flux-wire classification E
10 | @ | Alloy flux E
12 | @ | Classification SFA S S S E S S
14 | £ | filler E E
17 | @ | flux type or composition E
18 | @ | wire to plate E
19 | @ | consum guide E
22 | = | consumable insert N N
23 | @ | solid or metal cored to flux-cored or v-v E E E
24 + or @ supplemental Filler Metal E E
27 | @ | Alloy elements from supplemental filler E E E
29 | @ | Flux trade designation N
30 @ |t E E E E E
32 t limits (short circuit arc) E
33 | @ | Classification N N N N N N
34 | @ | Flux Type neutral or active P#1) E
35 @ | Flux-wire classification S N
36 Recrushed slag E
50 | £+ | GTAW flux to aid penetration N
1 | + | Position N N N N N N
2 @ | Position to vertical S S S S
3 @ | M Vertical Welding N N N N
1 Decrease > 100°F (55°C) E E E E N E
2 @ | Preheat maintenance N N N
3 Increase > 100°F (55°C) (IP) S S S S S
1 PWHT (none, <A1, >A3, >A1&<A3 or
g combirfation) E E E E E E E
2 | @ | PWHT (time & temperature range) S S S S S S
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QW-408 GAS Py
1 |+ |trailing or @ composition N N N
2 | @ | shielding gas single, mixture or % E E
3 | @ | shielding flow rate N N
4 | @ | composition E
5 | + | backing or @ composition or flow N N N
7 | @ | Type fuel gas E
9 | - | backing or @ composition E E E
P4X, P10I, J, KP5X or P6X
10 | @ | shielding or trailing P10 1,J,K, P5X or P6X E E E
21| @ | flow rate N
1 | > | Heatinput S S S S S
2 @ | Transfer mode to short circuit or v-v E
3 | + | pulsingltoDC N
4 | @ | ACto DC or v-v, for DC @ polarity SN S N S|N S N SN
5 @ |+15% | &Erange E
8 @ | Amps & (except SMAW & GTAW) Volts N N N
range
12 | @ | tungsten electrode
QW-410 Technique
1 String or weave for manual or
g semiiutomatic A N N N N
2 | @ | Flame characteristics N
3 | @ | orifice cup, or nozzle size N N N
4 | @ | & > Technique N
5 | @ | Method of cleaning N N N N N N N
6 | @ | Method of back gouge N N N N N
7 @ | oscillation for machine or automatic N N N E N
8 | @ | contact tube to work distance N N
9 | @ | Multi to single pass per side SN S N S|N S N S
1 ingl multi electr for machin
0| @ s& agufot;atilit electrodes for machine s s|N s N E s
11| @ | closed to out of chamber welding for E E
P-N° 5X
12 | @ | melt-in to keyhole S
15 | @ | electrode spacing machine & automatic N N N N N
25 | @ | Manual or semiautomatic to machine
or automatic
26 | + | Peening N N N N N N N
64 Use of thermal process for P11A&P11B | E E E E E E E
LEGEND
> Increase or greater than + Addition N Uphill & Forehand @ Change
< Decrease or less than - Deletion J Downhill -» Backhand

E = Essential Variables which must be indicated on both the WPS and recorded on the PQR .
Any changes to these variables require requalification of WPS

S = Supplementary Essential Variables must be indicated on the WPS and recorded on the PQR when toughness testing is
required. Changes to these variables when toughness testing is performed require requalification of WPS.

N = Nonessential variables must be indicated on the WPS but when changed do not require requalification of WPS

NOTE 1: WPS’s are to indicate all Essential, Nonessential and when required Supplementary Essential variables applicable for
the process. PQR's are to indicate all Essential and when required Supplementary Essential variables applicable for the
process. Do not indicate variables which are not used as NA, they are applicable and should be entered on the WPS or PQR as
"None" / "Not used" or similar.

NOTE 2: Be careful of converting a temperature value and a temperature difference for example: A preheat or interpass
temperature of 200°C: (9 x 200°C)/5 + 32 = 392°F with a permitted decrease of 100°F gives 392°F - 100°F = 292°C converted
back to °C (292°F-32)x5/9 = 144,44 °C; the difference is 200°C - 144,44°C = 55,56. This permits an increase or decrease of
55,56°C not as would be assumed from converting 100°F(100°F-32)x5/9 = 32,7°C

1'1'l Cannot replace the use of SectionIX ! !
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Heating rate:ab*Equipment speed
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Holding:(Aa*60)/ Equipment speed

Cooling rate:AB*Equipment speed
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