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Tabulstion of Positions of Walde
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Position Reference of Axis, deg. of Face, deg.
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GENERAL NOTE:

The herizontal reference plane is taken to lie always below the weld
under consideration,

Inclination of axis is measured from the horizonta! reference plane
toward the vertical.

Angte of rotation of face is measured from a line perpendicular to
the axis of the weld and lying in a vertical plane containing this axis.
The reference pasition {0 deg.} of rotation of the face invariably points
in the direction opposite to that in which the axis angle increases. The
angle of rotation of the face of weld is measured in a clockwise

direction from this reference position (0 deg.) when looking at point
P.
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Tabulation of Positions of Fillat Welds
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Position Reference of Axis, deg. of Face, deg.
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0W-461.3 GROOVE WELDS IN PLATE — TEST POSITIONS
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SIDE BEND

SPECIMEN SIDE BEND in. mm
SPECIMEN
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DIRECTION OF
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k] 75
5 125
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6 MIN
114
Notes:
1. When radiography is used for testing, no tack
waelds shall be in test area.

2. The backing thickness shall be 1/4 in. min
to 3/8 in. max; backing width shall be 3 in. min
when nat removed for radiography, otherwise 1 in, min.
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GENERAL NOTE: Macro tast — The fillet shall show fusion at the
root of the weld but not necessarily beyond the root. The weld metal
and heat affected zone shall be free of cracks.

QW-462.4(a) FILLET WELDS — PROCEDURE
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T = wail thickness

Quarter saction
Macro spacimen
{4 required)

Start and stop of weld ‘
near conter of specimen

2 in. min.

T Mex. fillet size = T

Base metal thickness » T
Wail thickness > T

GENERAL NOTES:

{a) Either pipe-to-plate or plpe-to-pipe may be used as shown.

{b) Macro test:
{1} The fillet shall show fuslon at the root of the weld but not necessarily beyond the root.
{2) The weld metal and the heat affected zone shall be free of cracks.

QW-462.4(d) FILLET WELDS IN PIPE — PROCEDURE
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weld

Cleaned swface of aweld
which has a crack in the
heat affected zone

Liquid penetrated is drawn
into a crack by capillary

After the swrface is cleaned
penetrant remains trapped
in the crack

Developer is sprayed onto
the surface

mdicates crack

Penetrant migrates from the
crack, reacts with the developer
and causes a colour change which

identifies the erack location
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Qw-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
(See QW-200.1, Section IX, ASME Boiler and Pressure Vassel Code)

"o y Neme By:
ding Proced " No Date Supporting PQR No.is}

P {2} Typels)

(A je, Mi '] or Seml-Auto.)

JOINTS (QW-402) Datsils
Joint Design
ing (Yes) {No).
ing Material (Typa}

{Rafer to both backing and retalners.)

O Metat [ Nontusing Matal
[J Nonmetattic  [J Other

Sketches, Pr jon Drawi Weid Symbols or Written Description
shouid show the general arrangement of the parts 1o be welded. Whars
sppliceble, the root spacing and the deteils of weld groove may be
specified.

{At the option of the Migr., sketches may b attached to lustrate joint
design, weid layen and besd sequance, a.g. for notch toughness proce-
dures, for multipls process procedures, etc.}

*BASE METALS (QW-403) \
P-No. Group Ne. to F-No. Group No, -

OR
Spacification type and grade
to Specification type and grade
OR
Chem. Ansiysis and Mech. Prop. —
to Chen. Analysis snd Mech. Prop, -
Thickness Renge:

Base Metai: G Fillet
Pips Dia. Range: Groove. Fillet
Orthaer .-

|

*FILLERA METALS (QW-404)
Spec. No. (SFA)
AWS No, (Class)
F-No.
A-No.
Size of Filler Metals
Weld Metal

Thickness Range:
Groove —— e

Fillat
Electrode-Flux {Class)
Flux Trade Name

G bie Ingart oo
Other S J
*Esch bass metal-flller matal ingtion shouid be

Thia form (EQOD08) may be obtained from the Order Dept., ASME, 22 Law Drive, Box 2300, Fairfield, NJ 07007-2300




Qw-482 (Back)

_WP§ No. Rey.

POSITIONS (QW-406) POSTWELD HEAT TREATMENT (Qw-407}

Pasition(s) of Groove Temperature Range

Welding Progressi Up Down Time Range

Position(s) of Fillet

GAS (QW-408})

PREHEAT (QW-406) Parcent Composition

Preheat Temp. Min, Gasies) {Mixturs} Flow Rate

pass Temp, Max
Preheat Mai Shielding
{Continuous or special ing where appli should be recorded) Traiting
Backing

ELECTRICAL CHARACTERISTICS (QW-409)
Current AC or DC, Polarity
Ampsi{Renge)_________ \Volts (Ranga)

{Amps and volts range should be recorded for sach slectrode size,
position, and thickness, stc. This information may be listed in & tab-
ular form similsr to that shown below.)

Tungsten Electrode Size and Type

Mode of Metsl Transfer for GMAW

uiting arc, ete.}

Electrode Wire fead speed range

TECHNIQUE {GW-410}
String or Waave Bead

Orifice or Gas Cup Size

tnitisl and Interpass Cleaning (Brushing, Grinding, etc.)

Mathod of Back G

Oscillation

Contact Tube to Work Di

Muitiple or Single Pass (per side}

Multiple or Singie Elect

Travel Speed {Range)

Peenir
Other
Filler Metal Current
Other
le.g., Remarks, Com-
Travel ments, Hot Wire
Weld Type Amp. Volt Speed Addition, Technique,

Layeris) Process Class Dia. Polar. Range Range Range Torch Angle, Etc.)




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

"o y Neme By:
ding Proced " No Date Supporting PQR No.is}

P {2} Typels)

(A je, Mi '] or Seml-Auto.)

JOINTS (QW-402) Datsils
Joint Design
ing (Yes) {No).
ing Material (Typa}

{Rafer to both backing and retalners.)

O Metat [ Nontusing Matal
[J Nonmetattic  [J Other

Sketches, Pr jon Drawi Weid Symbols or Written Description
shouid show the general arrangement of the parts 1o be welded. Whars
sppliceble, the root spacing and the deteils of weld groove may be
specified.

{At the option of the Migr., sketches may b attached to lustrate joint
design, weid layen and besd sequance, a.g. for notch toughness proce-
dures, for multipls process procedures, etc.}

*BASE METALS (QW-403) \
P-No. Group Ne. to F-No. Group No, -

OR
Spacification type and grade
to Specification type and grade
OR
Chem. Ansiysis and Mech. Prop. —
to Chen. Analysis snd Mech. Prop, -
Thickness Renge:

Base Metai: G Fillet
Pips Dia. Range: Groove. Fillet
Orthaer .-

|

*FILLERA METALS (QW-404)
Spec. No. (SFA)
AWS No, (Class)
F-No.
A-No.
Size of Filler Metals
Weld Metal

Thickness Range:
Groove —— e

Fillat
Electrode-Flux {Class)
Flux Trade Name

G bie Ingart oo
Other S J
*Esch bass metal-flller matal ingtion shouid be

Thia form (EQOD08) may be obtained from the Order Dept., ASME, 22 Law Drive, Box 2300, Fairfield, NJ 07007-2300




Qw-482 (Back)

_WP§ No. Rey.

POSITIONS (QW-406) POSTWELD HEAT TREATMENT (Qw-407}

Pasition(s) of Groove Temperature Range

Welding Progressi Up Down Time Range

Position(s) of Fillet

GAS (QW-408})

PREHEAT (QW-406) Parcent Composition

Preheat Temp. Min, Gasies) {Mixturs} Flow Rate

pass Temp, Max
Preheat Mai Shielding
{Continuous or special ing where appli should be recorded) Traiting
Backing

ELECTRICAL CHARACTERISTICS (QW-409)
Current AC or DC, Polarity
Ampsi{Renge)_________ \Volts (Ranga)

{Amps and volts range should be recorded for sach slectrode size,
position, and thickness, stc. This information may be listed in & tab-
ular form similsr to that shown below.)

Tungsten Electrode Size and Type

Mode of Metsl Transfer for GMAW

uiting arc, ete.}

Electrode Wire fead speed range

TECHNIQUE {GW-410}
String or Waave Bead

Orifice or Gas Cup Size

tnitisl and Interpass Cleaning (Brushing, Grinding, etc.)

Mathod of Back G

Oscillation

Contact Tube to Work Di

Muitiple or Single Pass (per side}

Multiple or Singie Elect

Travel Speed {Range)

Peenir
Other
Filler Metal Current
Other
le.g., Remarks, Com-
Travel ments, Hot Wire
Weld Type Amp. Volt Speed Addition, Technique,

Layeris) Process Class Dia. Polar. Range Range Range Torch Angle, Etc.)




WELDING VARIABLES PROCEDURE SPECIFICATIONS {WPS)

Qw-253

Shlelded Metal-Arc (SMAW)

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
¢ Groove deslgn X
Qw-402 4 - Backing X
Joints 20 | ¢ Root spacing X
.11 | = Retainers X
5 ¢ Group Number X
b 7 Limits impact X
QW-403 7 T/t Limits > 8 n. X
Base .8 ¢ T Quallfied X
Metals .9 t Pass > Y in. X
11 & B_Ma aualifiad X
11 | ¢ P-No. qualified X
.13 | ¢ P-No. 5/9/10 X
4 ¢ F-Number X
5 ¢ A-Number X
QW-404 b ¢ Diameter X
Filler 7 @ Diam. > ¥, In. X
Metals 12 | ¢ AWS class.
30 | & ¢ X
33 | ¢ AWS class.
1 + Position
QW-405
Positions 2 ¢ Positlon X
3 | & T vertical welding X
.1 Decraase > 100°F X
QW-406
Preheat 2 ¢  Preheat maint. X
3 Increase > 100°F (IP) X
1 [ @ PWHT X
QW-407
PWHT 2 ¢ PWHT (T & T range) X
4 T Limlts X
QW-409 .1 >  Heat Input X
Electrical 4 ¢  Current or polarity X X
Characteristics 8 & 18&E range X
1 ¢  String/weave X
5 @ Method cleaning X
QW-410
Technique K ¢ Method back gouge X
.25 | ¢ Manual or automatic X
26 | £ Pegening
Legend:
+ Addition > Increase/greater than T uphin « Forehand ¢ Change
= Deletion < Decrease/less than 1 Downhill — Backhand






Qw-254
WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
Submerged-Arc Welding (SAW)

Supplementary
Paragraph Brief of Variables Essential Essential Nonessential
1 ¢ Groove design X
Qw-402 4 —  Backing X
Jolnts 10 | ¢ Root spacing X
.11 | +  Retainers X
5 ¢ Group Number
b T Limits X
QW-403 7 T/t Limits > 8 in. X
Base 8 | ¢ TQualified X
Metals
.9 ¢ Pass > 1, in. X
1l | ¢  P-io. guaiified X
13 | ¢ P-No. 5/9/10 X
4 ¢ F-Number X
5 ¢ A-Number X
¢ Diameter X
¢  Flux/wlire class. X
10 | ¢ Alloy flux X
QW-404 .24 | = Supplemental
Flller ¢
Metals
27 | ¢ Alloy elements X
29 | ¢ Flux designation X
30 | ¢ X
33 | ¢ AWS class. X
.34 | ¢ Flux type X
.35 | ¢ Flux/wire class. X X
.36 Recrushed slag X
Qw-405 1 + Position X
Positions
1 Decrease > 100°F X
QW-406 d
Preheat .2 ¢  Preheat maint. X
.3 Increase > 100°F (IP) X
1 | ¢ PWHT X
QW-407
PWHT .2 ¢ PWHT (T & T range) X
4 T Limits X
QW-409 .1 > Heat input
Electrical 4 | & Current or polarlty X
Characteristics
8 ¢ 1&E range X




QW-254 (CONT'D)

WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
Submerged-Arc Welding (SAW)

Supplemedtary
Paragraph Brief of Variables Essential Essential Nonessential

1 ¢  String/weave X
5 ¢  Method cleaning X
6 ¢  Method back gouge X
7 ¢ Oscillation X

Qw-410 8 4  Tube-work distance X

Technique .9 ¢  Multi to single pass/side X
.10 | ¢ Single to multi electrodes X X
.15 | @ Electrode spacing X
.25 | @ Manual or automatic X
26 *  Peening X

Legend:

+ Addition > Increase/greaterthan T Uphill « Forehand ¢ Change

- Deletion < Decrease/less than ! Downhill — Backhand



Qw-255
WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)

Gas Metal-Arc Welding (GMAW and FCAW)

Supplementary

Paragraph Brief of Variables Essential Essentlal Naonessential
1 ¢ Groove design X
Qw-402 4 - Backing X
Joints 10 | @ Root spacing X
.11 | = Retainers X
5 ¢ Group Number X
.6 T Limits X
7 T/t Limits > 8 in. X
g:!;qo} 8 { ¢ TQualified X
Metals 9 t Pass > % in. X
10 T Limits (S. Cir, Arc} X
.11 | ¢ P-No. qualified X
13 ¢ P-No. 5/9/10 X
.4 ¢ F-Number X
5 ¢ A-Number X
.6 ¢ Diameter X
12 | ¢ AWS class. X
QW-404 .23 | ¢  Filler metal X
Filler product form
Metals .24 | = Supplemental X
@
.27 | ¢ Alicy elements
30 ] @ ¢t
32 t Limit (8. Clr. Arc)
.33 | & AWS Class. X
QW-405 1 +  Position X
Positions 2 ¢  Position X
3 | ¢ 11 vertical welding X
QW-406 .1 Decrease > 100°F X
Preheat 2 ¢ Preheat maint. X
.3 Increase > 100°F (IP) x
1 ¢ PWHT X
Qw-407 2 | & PWHT (T & T range) X
PWHT 4 7 Limits X




WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
Gas Metal-Arc Welding (GMAW and FCAW)

QW-255 (CONT'D)

Paragraph

Brief of Varlables

Essential

Supplementary
Essential

Nonessential

Qw-408
Gas

Trall or ¢ comp.

X

Single, mixture, or %

Flow rate

i+ e e [

or ¢ Backing flow

o fin [ [M |

Backing or ¢ comp.

i
o

Shielding or tralling

Qw-409
Electrical
Characteristics

Heat input

Transfer mode

Current or polarity

1 & E range

Qw-410
Technique

String/weave

Qrifice, cup, or nozzle size

Method cleaning

Method back gouge

Oscillatlon

Tube-work distance

o | |w e b e |~ ]|e s ||~

Multi to single pass/side

[
[=]

Single to multl etectrodes

—
wn

Electrode spacing

[
n

o S [ [ |9 (e B e e B e e e |V e

Manual or automatic

1
o

Peening

PO B PO o - o o B D - D o

Legend:

+ Addition > Increase/greaterthan T Uphill

« Forehand

— Deletion < Decrease/iess than { Downhill — Backhand

¢ Change



WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
Gas Tungsten-Arc Welding (GTAW)

Suppiementary
Paragraph Brief of Variables Essentiat Essential Nonessential
1 ¢ Groove design X
Qw-402 5 + Backing X
Jolnts .10 ¢ Root spacing X
.11 * Retainers X
¢ Group Number X
T Limits
QW-403 :
Base 7 T/t Limits > 8 in. X
Metals 8 ¢ T Qualified X
11 @ P-No, qualified X
.13 @ P-No. 5/9/10 X
¢ Size X
¢ F-Number X
¢ A-Number X
a2 AWS class, X
QW-404 ¢ oas
FEiller .14 + Filler X
Metals 22 = Consum. Insert X
.23 | ¢ Flller metal X
product form
.30 d X
.33 & AWS class, x
1 + Position
QW-405
Positions .2 ¢ Positlon X
3 ¢ Tl vertical welding X
QW-406 .1 Decrease > 100°F X
Preheat 3 Increase > 100°F X
({IP)
. X
QwW-407 1 ¢ FPWHT
PWHT .2 ¢ PWHT (T & T range) X
4 T Limits X
1 +  Trail or ¢ comp. X
.2 ¢ Singte, mixture, or % X
Qw-408 .3 ¢ Flow rate
Gas
5 * or ¢ Backing flow X
9 — Backing or ¢ comp. X
.10 @ Shlelding or trailing




QW-256 (CONT'D)
WELDING VARIABLES PROCEDURE SPECIFICATIONS (WPS)
Gas Tungsten-Arc Welding (GTAW)

Supplementary
Paragraph Brief of Varlables Essential Essentlal Nonessential

By >  Heat input X

QW-409 3 *+  Pulsing I X

Electrical 4 | @& Current ar polarity X X

Characteristics
B | ¢ 1&E range X
.12 | ¢ Tungsten electrode X
.1 ¢  String/weave X
.3 ¢ Orifice, cup, or nozzle size X
5 ¢ Method cleaning X
.6 ¢ Method back gouge X
K scilation X

QW-410 ¢ 0

Technique .9 ¢ Multi to single pass/ side X
.10 | @ Single to multi electrodes X
.11 | ¢ Closed to out chamber X
.15 { ¢ Electrode spacing X
.25 | ¢ Manual or automatic
.26 | = Peening

Legend:

+ Addition > Increase/greaterthan T Uphilt « Forehand & Change

— Deletion < Decrease/less than 1 Downhill — Backhand



Wald reinforcement shall be
machined flush with base’
maetal. Machine minimum
amount to obrtain approx.
parallel surfaces.

—3

DR
10 in. or as required —————————J{m]

Cold straightening o
of tha tegst coupon Length sutticient
is permitted prior 1o extend into grip
Y 1/4 in to remaval of weld ecfual to two-thirds
‘ ' reinforcement l‘ W grip length
[

: e 2 —

4
) . These aclges may Edge of widest
: y be thermally cut face of weid
! ”~

— 1/din.

|
|
-—I % kemm vain 42

— Parallel langth equals
widest width of weld
plue 1/2 in.

atided length

This section machined
prefarably by milling

Qw-462.1(a) TENSION — REDUCED SECTION — PLATE



Grind or machine the minimum
amount needad to obtain plane
parallel faces over the reduced
section W. No more material
than is nesded to perform the
test shall be removed,

|

| On ferrous material

| thesa edges may be
| thermally cut

Edge of widest
face of weld

This section machined
preferably by milling

QW-462.1(b) TENSION — REDUCED SECTION — PIPE

i______,__.__\,,\,____.__j_ i
x l ————— ! g ' T [Note {1

Reduced section 3 in. min,
[Note (2)]

1/2in.

L = amn O

_ Mt H

| ' Z Rad. 1 in. min,

1-1/16 in. Edge of widest face of weld

NOTES: ‘
{1) The weld reinforcement shall be ground or machined so that

the weld thickness does not exceed the base metal thickness
7. Machine minlmum amount to obtain approximatety par-

allel surfaces.
(2) The reduced section shall not be less than the width of the

weld plus 2y.

QW-462.1(c) TENSION — REDUCED SECTION
ALTERNATE FOR PIPE



—

= €3 -

8 A——— i 8
Standard Dimensions, In.
(a} (3] (e} d)
0.506 Specimen 0.353 Specimen 0.252 Speciman 0.188 specimen

A — Length of reduced saction {Nota (1} |Note {1]] |Note (1)] [Note (1
O — Diameter 0.800 £0.070 0.350 +0.007 0.250 +0.005 0.188 »0.003
R — Radlus of fillst 3B, min. 1/4, min. 3i16, min. 1/8, mir
B8 — Langth of end section 1-3/8, approx. 1-118, approx. 718, approx. 112, appriox.
€ — Diameter of end section 3i4 1i2 3/8 114

GENERAL NOTES:

{a) Use maximum diametar specimen {a), (b}, (c). or {d} that can be cut from the section

{b) Weld should be in center of reduced section.

{c) Where oniy a single coupon is raquired the center of the specimen should be midwoy betwean the surfaces.

{d) The ends may be of any shapa to fit the holders of the testing machine in such a way that the load is applied axially.

NOTE:

{1} Reduced saction 4 should nat be less than width of wald ptus 203,

QW-462.1(d) TENSION - REDUCED SECTION - TURNED SPECIMENS

Weld reinforcement shall be
machined flush with base metal,

\

\

min,

QW-462.1(e) TENSION — FULL SECTION — SMALL
DIAMETER PIPE



— (1a) For procedure qualification of materials other than P-No. 1 w, in.
in QW-422, if the surfaces of the side bend test specimens T, in. ¥, in. PNo. 23
ara gas cut, removal by machining or grinding of not lass EN i 23' or All other
than Y% in. from the surface shall be raquired. Yate 1%, ; P-.N:: 35 matals
incl.
rﬂbl Such removal is not required for P-No. 1 materiats, but Y% %
any r;esultmg roughness shali be dressed by machining or >1% [Note (1] y 5
grinding. A A
-~ 1
I~ {2) For parformance qualification of all materials in QW-422, if N r - —} / - -LI _.;__
the surfaces of side bend tests are gas cut, any resulting Y 4
roughness shall be dressed by machining or grinding. T 1
. Y4 in. min
6in. or as ' GENERAL NOTE: Woeld reinforcernent and backing strip or back-
™ required | Ay = % in. max. ing ring, if any, may be removed flush with the surface of the
e
N ——— — — — — g specimen. Tharmal cutting, machining, or grinding may be em-
W—E Ty Ay M—— T"'u___ ployed. Cold straightening is permitted pricr to removal of the
o~ w _f f reinforcament.
NOTE:
{1) When specimen thickness T exceeds 14 in., use one of the
following.

{a) Cut specimen into multiple test specimens y of approxi-
mately equal dimensions (% in. to 1% in.).
y = tested specimen thickness when multiple specimens
are taken from one coupon
(b} The specimen may be bent at full width. See requiremonts
or jig width in QW-466.1,

QW-462.2 SIDE BEND



6 in oras  1-1/2in.
je—— required ——-i R = 1/8 in. max.

-y-‘ ”-VT-’\
-7~ ol
ﬁ U JJ‘I{‘I {Plate) {Pipe)

Face-bend specimen — Plate and Plpe

6 in. or as 1-1/2in.
fe——— required ——muem R=1/8in max.

Root-bend spacimens — Piats and pipe

y, in.

P-No.23,F-No. 23,

7, i, or P-No. 36 All other metals

1718 < 1/8) r T ]
1/8-3/8 8 T
>3/8 1/8 3/8 ;s

NOTES:

(1) Weld reinforcement and becking strip or backing ring, if any,
shall be remaved flush with the surface of the specimen. If a
recegsed ring is used, this surface of the specimen may be
machined to a depth not exceeding the depth of the recess o
remove the ring, except that in such cases the thickness of
the finished specimen shall be that specified mbove. Do not
flame-cut nonferrous material.

{2) If the pipe being testad is 4 in, nominal diameter or fess, the
width of the hend specimen may be 3/4 in, for pipe diame-
ters 2 in. ta and including 4 in. The bend specimen width
may be 3/8 in. for pipe diameters less then Z in, down to and
including 3/8 in. and as an alternative, if the pipe being rasted
is equal to or less than 1 in. nominal pipe size {1.315 in.
Q. D), the width of the band ipecimens may be that obtsined
by cutting the pipe into guarter sections, lass an stlowance
for saw cuts or machine cutting. These specimens cu' into
quarter sections are not required to have one surface ma-
chined flat as shown in OW-482.3{a). Bend specimens taken
fram tubing of cornparable sizes may be handled in a similar
manner.

QW-462.3(a) FACE AND ROOT BENDS — TRANSVERSE!?

& in. or as

1-1/2in.

. I‘“-"---—-——- required _—_.1

A =1/8in. max.

Fo——===

— T br
All Face Root
P-No.23,F.N0.23,| other - Bend Bend
T, in, or P-No. 36 metals
1/16<1/8 T T
1/8-3/8 1/8 T
>3/8 1/8 3/8

NOTE:
{1) Weld reinforcements and backing strip or becking ring, if any,

shall be reraved essentially flush with the undisturbad surface
of the base material. f a recessed strip is used, this surface of
the speci may ba hined t0 a depth not exceeding the
depth of the racess to remaove the strip, sxcept that in such cases
the thickness of the finished specimén shall be that specified
above.

QW-462.3(b) FACE AND ROOT BENDS —
LONGITUDINAL?



