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GENERAL INSTRUCTIONS
FOR TESTING WELDERS

Qualification tests of welders to perform work in accordance
with Welding Procedure Specifications of the National
Certified Pipe Welding Bureau shall conform to the following:

Supervision of Testing: Each local chapter shall arrange for
and coordinate the testing of the welders employed by its
member contractors. All qualifications shall follow a Welding
Procedure Specifications issued by the national office and as
adopted by the member contractor. Chapter secretaries shall
ensure that the welders being tested are under the supervision
and control of a member contractor and that an independent
witness is available to monitor the conduct of the qualification
test. Chapter technical representative and chapter secretaries
shall be familiar with the latest revision of Section IX,
Welding and Brazing Qualifications, ASME Boiler and
Pressure Vessel Code. The chapter secretary shall provide
three (3) copies of the Welder Performance Qualification Test
(NCPWB Form QW-484) Form or the appropriate WPQT
Form when a standard test is being used to the testing location
for each welder being tested.

Initial Welder Qualification: Each performance qualification
test of a welder or welding operator shall be done under the
full supervision and control of a contractor. The contractor
who provides this supervision and control shall sign the
original Welder/Operator Performance Qualification Record
(QW-484 Form), a copy of which shal be in the NCPWB
Chapter files.
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Witnessing Test Welding: Welder qualification test welding
is to be witnessed by a qualified independent observer who

may be:

a. A member of the National Board of Boiler and Pressure
Vessel Inspectors.

b. A representative of an ASME approved Quality Control
System.

c. A qudified representative of the owner for whom the
work is being done.

d. A representative of an independent testing laboratory.

e.  An independent technical consultant whose credentials

have been reviewed and approved by the Board of
Trustees of the National Bureau or their authorized
representative.

Personnel witnessing the test shall:

1. Verify the identification of the welder.

2. Record the WPS number which is to be followed.

3. Verify that the correct filler metal or electrode is
being used.

4. Veify that the test coupon is the correct size and

wall thickness.

Verify that the top of the test coupon is marked.

6. Verify that the progression of welding was uphill or
downhill.

7.  Visuadly examine the completed test coupon for
cracks, incomplete penetration and full fusion.

8.  Verify that the name of the independent witness is
recorded on the QW-484 form.

o1

Testing of Specimens. Qualification specimens and radio-

graphs are to be evaluated by a qualified independent observ-
er, who may be a member of the National Board of Boiler and
Pressure Vessel Inspectors, a representative of an ASME
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approved Quality Control System, a qualified representative of
the owner for whom the work is being done, a technical
consultant, or a representative of a recognized testing laborato-
ry. This individual may also be a technical consultant whose
credentials have been reviewed and approved by the Board of
Trustees of the National Bureau or their authorized representa-
tive.

Procedure:  The Welding Procedure Specification (WPS),
under which the welder is to be qualified, shall be followed in
every respect when making test welds to qualify a welder
except when performance qualification is done in accordance
with a WPS that requires postweld heat treatment; in such
cases postweld heat treatment may be omitted. Paragraph
QW-350 of Section IX provides information on welding
variables for welders. It specifically states that a welder shall
be requalified whenever there is a change made in one or
more of the essential variables listed for each welding process.
Where a combination of welding processes is required, for
production welding, the welder shall be qualified using each
process in either a single test coupon using more than one
process or in individua test coupons using the processes
separately. The applicable essential variables for each of the
welding processes are listed in para QW-350 with further
reference to specific paragraphs in Article IV, Welding Data.
As an example, any change to the following essential variables
for performance qualification with shielded metal-arc welding
(SMAW) will reguire requalification.

QW-402.4 The deletion of the backing in single-weld-
ed groove welds. Double-welded groove
welds are considered welding with back-

ing.
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QW-403. 16 A change in the pipe diameter beyond the
range qualified in QW-452, except as
otherwise permitted in QW-303.1 and
QW-303.2.

QW-403. 18 A change from one P-Number to any other
P-Number or to a base metal not listed in
QW-422, except as permitted in QW-423,
and in Appendix C (for S-Numbers).

Qwi44.11 Qualification with an F-No. 4 X nickel or
nickel aloy filler metal shal qualify to
weld with any other F-No. 4X filler metal.

QW-404.15 A change from one F-Number in QW-432
to any other F-Number or to any other
filler metal, except qualification under any
F-Number up to and including F-No. 4,
shall qualify a welder for al lower F-
Numbers.

QW-404.30 A change in deposited weld metal thick-
ness beyond the range qualified in QW-
451 for procedure qualification or QW-452
for performance qualification, except as
otherwise permitted in QW-303.1. When
a welder is qualified using radiography,
the thickness ranges of QW-452.1 apply.

QW-405. 1 The addition of other welding positions
than those already qualified. See QW-120,
QW-130, and QW-303.

QW-405.3 A change from upward to downward, or
from downward to upward, in the progres-
sion specified for any pass of a vertical
weld, except that the cover or wash pass
may be up or down. The root pass may
aso be run either up or down when the
root pass is removed to sound weld metal
in the preparation for welding the second
side.
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Please refer to the total content in the latest addition of Section
IX for each QW reference above. The description of the
Essentia Variables above is for the purpose of this illustration.

Preparation: The pipe nipples should be beveled according to
the joint detail shown on the Welding Procedure Specification.
For the carbon steels, the bevel is normally 37 1/2 degrees
+/- 2 1/2 degrees with a 1/16 inch root face. Care should be
taken to tack the joint to comply with the root opening shown
in the procedure. A good practice would be to use two or
more plates beveled in the same manner to set the welding
machine to insure the root pass is penetrating fully before
beginning on the pipe qualification weld.

Welding Materias: Welding electrodes and filler metals shall
be the electrodes and filler metals which are specified on the
WPS which is being followed. EXX18 electrodes should be
used from an unopened can or from a temperature controlled
oven to insure that the coatings have not absorbed excess
moisture.

Position of Test Welds: QW-122 defines the test positions
which are used during welding of the test coupon. These

I 0D

(s} 1G Rotated {c) 8G

/,Jﬁd.o.x S deg.

H
(d} 6G

QW-461.4 GROOVE WELDS IN PIPE-TEST POSITIONS
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positions are illustrated in QW-461.4. Qualifications for pipe
welding are usually done in the 6G or in both 2G and 5G
positions. Successful testing in these positions qualified the
welder for al positions. Bureau welders are expected to be
qualified to weld in al positions.

Diameter of Test Coupon: The diameter of the pipe on which
the welder must be tested depends on the diameter of the pipe
which he will weld in production. Table QW-452.3 is used to
determine the minimum diameter pipe which a welder may
weld in production based on the diameter of the pipe on which
he was tested. Examination of the table shows that if a welder
has to make groove welds on pipe which is over 2 7/8” OD (2
1/2 NPS) in production, a test on any size over 2 7/8" OD
qualified the welder to weld on any diameter down to 2 7/8”
OD. Note that there is no upper limit on the diameter which
this welder may weld in production; he may even weld on
plate. The Pipe Welding Bureau recommends that pipe 6 5/8”
OD (6 NPS) be used for tests where welders are only required
to make groove welds which are over 2 7/8 "OD.

QW-452.3
GROOVE WELD DIAMETER LIMITS 1,2

Outside Diameter Outside Diameter Qualified, in.

of Test Coupon, in. Minimum Maximum
Less than 1 Size Welded Unlimited
1 to less than 2-7/8 1 Unlimited
2-7/8 and over 2-7/8 Unlimited

1. Type and number of tests required shall be in accordance
with QW-452. 1.
2. 2-7/8 in. OD is the equivalent of NPS 2-1/2.
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In order for the welder to be permitted to groove weld on pipe
smaller than 2 7/8" OD, he must demonstrate that he is
capable of welding on pipe smaller than 2 7/8” OD. This is
done by welding pipe smaller than 2 7/8" OD. The Pipe
Welding Bureau recommends that 2 3/8 OD (2 NPS) pipe be
used for this test. A test on 2 NPS pipe qualifies the welder
to groove weld down to 1" OD (3/4 NPS) pipe with no upper
limit on the larger diameters which he may weld.

In order for the welder to make production welds smaller than
1" OD, he must test on test coupons at least as small as that
which he will weld in production.

Thickness Qualified: Table QW-452. 1 of Section IX (shown
on page 12) shows the wall thickness of the test coupon the
welder would use in qudlification and the corresponding
thickness of weld metal that the welder is qualified to deposit
in production welds. When the thickness of the test coupon is
up to but less than 3/4” thick the welder is qualified to weld
up to 2 times the thickness of the sample weld except for
GMAW-S. For wall thickness of 3/4" or greater, the welder
is qualified to an unlimited thickness. This Table aso shows
the number of test specimens required to be examined for
qualification.

Fillet Welds: Welders who successfully pass qualification
tests by welding of a groove weld test coupon are aso
qualified to make fillet welds. Table QW-452.6 shows the
qualification test limits, and these limits are very generous.
By this table, a welder who successfully passes a groove weld
qualification test is qualified to make fillet welds on all
thicknesses of base metal and on all sizes of pipe and tube,
and he may make fillet welds of any size. In practical terms,
this means that a welder who passes a groove weld test using
a6 NPS pipe as the test coupon may make socket welds using
1 NPS pipe fittings (or smaller!) without having to requalify.
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QW-452.6
FILLET QUALIFICATION BY GROOVE-WELD TESTS
Thickness of Type end
Test Coupon Range Number of
Type of Joint as Welded. in. Qualified Tests Required
Any groove All thicknesses  All base material Fillet welds arc

thicknesses, fillet qualified when a

sizes. and diame- groove weld is

ters qualified in ac-
cordance with
either QW-452. 1
or QW-452.2

Contractors should keep in mind, however, that the code is
only a minimum requirement, and that not all welders are of
equal skill. The Pipe Welding Bureau recommends that
welders who will make production socket welds on pipe sizes
smaller than 1 NPS or on pipe thinner than 3/16" thick
demonstrate that they are capable of making such welds
correctly by making a sample weld, sectioning it and examin-
ing it for penetration in the root and for excessive burn
through inside the pipe. This recommendation is for the
information of the contractor, and it is only recommended
when the contractor is not thoroughly familiar with the skill of
the welder.

Penetration and Fusion Reguirements. Before specimen are
cut from the welded coupon, the completed weld must be

examined for penetration and fusion. The fact that the weld
was examined and was acceptable for penetration and fusion
shall aso be documented on the welder qualification form.
See Notes (8) and (9) on Table QW-452. 1 (page 12).
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Number of Guided Bend Specimens Required: The number of
specimens required by QW-302. 3 and Table QW-452. 1 is
dependent on position of welding:

6G Position Two face and two root bend specimens or
four side bend specimens are required.

5G Position Two face and two root bend specimens or
four side bend specimens are required.

2G Position One face and one root bend specimen or

two side bend specimens are required.

Termination of Performance Tests: It is noted that the
performance tests may be terminated at any stage of the testing
procedure, whenever it becomes apparent to the supervisor
conducting the tests that the welder or welding operator does
not have the required skill to produce satisfactory results (QW-
301.2). Also if visual inspection of the completed qualifica-
tion weld reveals unacceptable weld defects, the test may be
terminated without removing and testing specimens.

Removal of Specimens from Test Welds: QW-463.2(d) and
(e) show the location for the removal of side bend and root
and face bend specimens. This illustrates the removal pattern
to be used with pipe welded in the 5G or 6G Position. For
wall thickness of 0.432" the side bend specimens are more
practical. It is recommended that the specimens be numbered
as shown below.
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45 deg. - 60 m"‘
Root bend
NO. & Horizontal plm
(whon pipo is mldod
in SG or 6G ] /
podtion)
0.3 No.2
bend Root bend

Pipes - 1/16 up to 3/4" thickness

QW-463.2(d) PERFORMANCE QUALIFICATION

45 deg. — 80 deg. ~” |

Side bend ( . Side bend
No.4 | No.1l

Horizontal plane
(when pipe is welded
- -
in 5G or 8G

position)

No.2

Slllobtn?:! Side bend

Pipes - 3/4" and over thickness and alternate
from 3/8" but less than 3/4" thickness

QWwW-463.2(¢) PERFORMANCE QUALIFICATION

10
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The sketch below, taken from QW-463.2(g) outlines the
remova of face and root specimens from a 6” or 8 test
assembly in which a portion of the test coupon is welded in
the 2G position and another portion is welded in the 5G
position. It is recommended that the specimens be numbered
as shown below.

n mm-—b\

No.4

GENERAL NOTE:
When side bend tests sre mede in accordance with QW-452.1 and OW-452.3,
they shall be removed as shown in QW-483.2(g) in place of the face and root bends.

QW-463.2(g) ORDER OF REMOVAL OF TEST SPECI-
MENS FOR PERFORMANCE QUALIFICATION - 2G
AND 5G POSITIONS - USING A 6" OR 8 DIAMETER
PIPE TEST ASSEMBLY
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Qw-452.1
TRANSVERSE-BEND TESTS

Thickness ¢ of Type and Number of
Deposited Weld Metal Tests Required
Qualified, in. {Note (2)] Guided-Bend Tests)
(See QW-310.1) {Notes (3),(4)]
Thickness of
Test Coupon
welded, in. Root Bend
Type of [Notes (1), Side Bend Face Bend [Note (5)]
Joint (8),9)} Max. QW-462.2 QW-462.3(a) QW-462.3(a)
Groove Up to 3/8, incl. 2t Note (6) 1 1
Groove Over 3/8 but 2t Note (7) 1 1
less than 3/4
Groove 3/4 and over Max. to be
welded 2

s19pPA Sumsa], 10§ SUONINISU] [RIGUIE)



NOTES:

(1) When using one, two, or more welders, the thickness t of the deposited weld metal for each welder with each process
shall be determined and used individually in the Thickness column.

(2) Two or more pipe test coupons of different thicknesses may be used to determine the deposited weld metal thickness
qualified and that thickness may be applied to production welds to the smallest diameter for which the welder is
qualified in accordance with QW-452.3,

(3) Thickness of test coupon of 3/4 in. or over shall be used for qualifying a combination of three or more welders each
of which may use the same or a different welding process.

(4) A total of four specimens is required to qualify for position 5G and 6G as prescribed in QW-302.3.

(5) Face- and root-bend tests may be used to qualify a combination test of:

(a) one welder using two welding processes; or
() two welders using the same or a different welding process.

(6) For a 3/8 in. thick coupon, two side-bend tests may be substituted for the required face- and root-bend tests.

(7) Two side-bend tests may be substituted for the required face- and root-bend tests.

(8) For plate, the groove shall exhibit complete joint penetration with complete fusion of weld metal and base metal,
except in areas designated “discard”.

(9) For pipe, the groove shall exhibit complete joint penetration with complete fusion of weld metal and base metal.

neaung 3wppp adig paynaa) renoneN
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Preparation of Specimens: Notes (6) and (7) of QW-452. 1
(page 8) state that side bend specimens maybe substituted for
the required face and root bend specimens when the thickness
of the test coupon is 3/8 to 3/4 inches.

Side Bend Specimens. Side bend specimens are prepared as
shown in figure QW-462.2. Grinding or machining should be
done transverse to the weld direction. Deep grinding marks
from coarse grinding wheels should be avoided. Finish
polishing of the surface which will be on the convex side of
the bend test using a sanding wheel or belt of 100 grit or finer
is aso a good practice.  The specimen shall not be less than
the required thickness, normally 3/8 inches, after all prepara-
tion is complete.

For performance qualification of all materials in QW-422, if the surfaces of side
bend tests are gas cut, any resulting roughness shall be dressed by machining or
grinding.

1/8 in. min. _L . o
-—§in. min. — Ry=1/81n. max. ‘—- ----- X/___ .yfj _;
s = — [ S S 4
— 7
et ] = v
w i
. . w (in))
7, in, y.in. P-No. 33, -
F-No. 23, or other
3/8 10 1-1/2, r P-No. 35 metais
incl.
1/8 3/8
>1-1/2 [Note (1}] 1/8 3/8

GENERAL NOTE: WeM reinforcement and backing strip or backing ring, if any, may
be removed flush with the surface of the speci Thermal cutting, hinging, or
grinding may be employed. Cold straightening is permitted prior to removal of the
reinforcement.
NOTE: When specimen thickness T exceeds 1-1/2 in., use one of the following:
(a) Cut specimen into multiple test specimens y of approximately equal
dimensions (3/4 in to 1-1/2 in.).
y = tested specimen thickness when multiple specimens are
taken from one coupon.
(b)  The specimen may be bent at full width. See requirements on jib width
in QW-466.1.

QW-462.2 SIDE BEND

14
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1-1/2in.
e 8 in. min, R= 1lﬂﬁmu.
-,41 Ttn
A b
( 17 1T (Pl (Pipe)
..................... =R
Fece-bend specimen — Plate and Pipe
1-1/2in
o 8 in. min R=1/8in. max.

y.in
P-N0.23,F-No.23.
T.in. or P-No. 36 All other metals
1/16 < 1/8 T T
1/8-3/8 1/8 T
>3/8 1/8 3/8
NOTES:
[0)) Weld reinforcement and backing strip or backing ring, if any, shall be removed

(¢)]

flush with the surface of the specimen. If a recessed ring is used, this surface of
the specimen may be machined to a depth not exceeding the depth of the recess

to remove the ring, except that in such cases the thickness of the finished

specimen shall be that specified above. Do not flame-cut nonferrous material.
If the pipe being testes is 4 in. nominal diameter or less, the width of the bend
specimen may be 3/4 in. for pipe diameters 2 in. to and including 4 in. The bend
specimen width may be 3/8 in. for pipe diameters less than 2 in. down to and
including 3/8 in. and as an alternative, if the pipe being tested is equal to or less
than i in. nominai pipe size {(i.315 in. O.D.), the widih of the bend specimens
may be that obtained by cutting the pipe into quarter sections, less an allowance
for saw cuts or machine cutting. These specimens cut into quarter sections are
not required to have one surface machined flat as shown in QW-462.3(a). Bend
specimens taken from tubing of comparable sizes may be handled in a similar
manner.

QW-462.3(a) FACE AND ROOT BENDS - TRANSVERSE

Face and Root Bend Sgemmens - Transvers . Face and root

Qeans s o

Anma aea o
aywuu D alv PIU a
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Note that weld reinforcement or backing ring shall be removed
flush with the surface of the specimen. Grinding or machining
should be done transverse to the weld direction. Deep
grinding marks from coarse grinding wheels should be
avoided. Finish polishing of the surface which will be on the
convex side of the bend test using a sanding wheel or belt of
100 grit or finer is also a good practice. The specimen shall
not be less than the required thickness, normally 3/8", after all
preparation is complete.

Shoulders hardened Hardened rollers, 1-1/2 in.
and greesed die. may be substituted
for jig shoulders

Tapped hole to suit
testing machine

As required
.
4
5y 3/4in.
T T
3/4in. v . 3/4in.
1-1/86n.]:[
14 in4—-l —— E E
. £ €
8 o o
c
2
—_— - - o
3/4 in. — P
f 34 in. |
2in.
'Yoke
3-7/8in. e

QW-466.1 GUIDED-BEND JG

Guided Bend Tests: Guided bend specimens, whether face,
root or side bends, are bent in test jig as shown in figure QW-
466.1. While most test jigs in use are for 3/8” specimen

16
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Thickness of

Material Specimen, in. A, in. B, in. C, in. D,in.
P-No. 23 to P-No. 2X; P-No. 1/8 2-1/16 1-1/32 2-3/8 1-3/16
2X with F-No. 23; P-No. 35 t=1/8 or less 16-1/2t 8-1/4t 18-1/2t+1/16 9-1/41+1/32
P-No. 11: P-No. 25 to P-No. 21 3/8 2-12 1-1/4 3-3/8 1-11/16
or P-No. 22 or P-No. 25 t=3/8 or less 6-2/3t 3-1/3t 8-2/3t+1/8 4-1/31+1/16
P-No. 51 3/8 3 1-172 3-7/8 1-15/16
t=3/8 or less 8t 4t 10t+1/8 S5t+1/16
P-No. 52, P-No. 61, P-No. 62 3/8 3-3/4 1-1/8 4-5/8 2-5/16
t=3/8 or less 10t 5t 12t+1/8 6t+1/16
All others 3/8 1-12 3/4 2-3/8 1-3/16
t=3/8 or less 4t 2t 6t+1/8 3t+1/16
GENERAL NOTES:

(8) For P-Numbers, see QW-422; for F-Numbers, see QW-432,

(b) For base metals whether or not a P-Number is assigned, the dimensions of the test jig, except as otherwisc allowed in the table, shall
be such as 10 give the bend test specimen a calculated outer fiber elongation.

QW-466 TEST JIGS

neaing JuppPM adid PoyIa)) reuoneN
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thickness it should be noted that different dimensions are
required for the thinner wall materials and for some of the P-
Numbers. (The application of an abrasive cleaner, i.e. Ajax,
etc., to the side of the bend specimen in contact with the
plunger will prevent lateral movement of the specimen in the
bending jig during bending.)

Acceptance Criteria for Guided-Bend Specimens: The weld

and the heat-affected zone of a transverse weld bend specimen
shall be completely within the bent portion of the specimen
after testing. The guided-bend specimens shall have no open
defects exceeding 1/8” measured in any direction on the
convex surface of the specimen after bending, except that
cracks occurring on the comers of the specimen during
testing shall not be considered, unless there is definite evi-
dence that they result from slag inclusions or other internal
defects. See QW-163.

Radiographic Examination: QW-304 provides for radiographic
examination as an alternate to guided-bend tests for perfor-
mance qualification for welders making groove welds using
the shielded meta-arc (SMAW) process, the gas tungsten-arc
(GTAW) process or the gas meta-arc (GMAW) process
(except short-circuiting mode) or a combination of these
processes may be qualified by radiographic examination except
for P-No. 2X (Aluminum), P-No. 5X (Titanium) and P-No.
6X (Zirconium) metals. Welders making groove welds in P-
No. 2X and P-No. 5X metals with the GTAW process may
also be qualified by radiographic examination.

Radiographic Acceptance Criteriac Radiographic acceptance
criteria are contained in QW-19.1.2.
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Expiration and Renewal of Qualification: (See QW-322)

The performance qualifications of a welder or welding
operator shall be affected when one of the following conditions
occur:

a. When he has not welded with a process during a period
of 6 months or more, his qualifications for that process
shall expire.

b.  When there is a specific reason to question his ability to
make welds that meet the specifications, the qualifica
tions which supports the welding he is doing shall be
revoked. All other qualifications not questioned remain
in effect.

Renewal of qualification expired under (a) above maybe made
for any process by welding a single test coupon of either plate
or pipe, of any material, thickness or diameter, in any
position, and by testing of that coupon as required by QW-301
and QW-302. A successful test renews the welder or welding
operator’s previous qualifications for that process for those
materials, thicknesses, diameters, positions, and other vari-
ables for which he was previously qualified.

Welders and welding operators whose qualifications have been
revoked under condition (b) above shall requalify. Qualifica-
tions shall utilize a test coupon appropriate to the planned
production work. The coupon shall be welded and tested as
required by QW-301 and QW-302. Successful test restores
the qualification.
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PERFORMANCE QUALIFICATION OF WELDERS

In its continuing effort to prepare welders entering the
industry, the Technical Committee of the National Certified
Pipe Welding Bureau (NCPWB) conducted a survey of its
member contractors to determine which welding processes
were the most commonly used in the fabrication and erection
of piping systems. The information gained from the survey
was then matched against the welding processes on the more
than 100 Welding Procedure Specifications (WPSs) that
NCPWB provides to its members. Of these WPSs, four (4)
were identified as containing the most commonly used
processes on which every welder should try to achieve
qualification. The four WPSs are as follows:

WPS 1-12-1 Shielded Metal Arc Welding (SMAW) of
carbon steel using E6010 filler metal for
the root pass and E7018 filler metal for
the balance of the weld.

WPS 1-5-1 Gas Metal Arc Welding (GMAW) of
carbon steel with short circuiting transfer
mode using ER70S-2 filler metal.

WPS 1-32-1 Gas Tungsten Arc Welding (GTAW) of
carbon steel using ER70S-2 filler metal for
the root pass, followed by Shielded Meta
Arc Welding (SMAW) for the balance of
the weld using E7018 filler metal.

WPS 8:1-32-1 Gas Tungsten Arc Welding (GTAW) of
austenitic stainless steel to carbon steel
using ER309 filler metal for the root pass
followed by Shielded Metal Arc Welding
(SMAW) for the balance of the weld using
ER309-16 filler metal.
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To promote welder training using these welding processes, the
NCPWB, in cooperation with the United Association of
Journeymen and Apprentices of the Plumbing and Pipefitting
Industry (UA), has provided copies of the four WPSs to the
Joint Apprenticeship Training Committee (JATC) Schools
recommending that all prospective welders train on any one or
al of the welding processes represented in the four WPSs
before they take their qualification test for their employer.

Welder qualifications are documented on the “Manufacturer’s
Record of Welder or Welding Operator Qualification Test”
Form (QW-484). This record of the qualification test is
required to contain actual test data on all essential variables for
the welding process involved in accordance with QW-350
or QW-360 (depending on whether the individua is qualifying
as a welder or welding operator) and the ranges qudified in
accordance with QW-452. Page 22, shows the format for the
QW-484 Form used by the NCPWB together with line by line
instructions on how to fill out the form.

To facilitate the testing of welders and recording of test results
on the QW-484 Form for the processes shown on the four
recommended WPSs, the NCPWB developed technique sheets
which show the material requirements, typical joint details and
welding parameters for each weld layer. In addition, the
NCPWB prepared QW-484 Forms which have the entries for
each essential variable completed. These Welder Performance
Quadlification Test (WPQT) forms are available for each type
of mechanical test (i.e. root and face-bend or side bend) or
radiographic examination as appropriate. The typical tech-
nique sheet and WPQT Form for each of the four WPSs
together with a summary of the limitations of the performance
qualification are shown starting on page 33.
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RECORD OF WELDER/OPERATOR QUALIFICATION TEST

Last Name: L First: __12! 11t 1355 wo (L} stanp Noi__13)
Welding Process(es) used: 161 Type: [ WS/Rav. Followed: (8
Specification of Base materlal(s) welded: 191 Thickness: 1o!
Monus! or Seml-automatic Variables for each Process Acutal Values Range Qualitled
asve p-tumper — 111 o Aske P No: 121 1131
Backing (Metal, Weld Metal, Welded from both sides, Flux, etc,): 1141 1151
Plate Pipe (enter diameter, If pipe): 1161 tun
Filler Metel Specttication (sfm):— M'8) _ Ciassitication: 191
Flller Matal F-Number: 1201 1211
Consumable Insert for GTAW or PAW: 122] 1231
Weld Deposit Thickness for Each WeldIng Process: 1241 12
Welding Position (16,5G,etc): 1281 127)
Progression (uph¥11/downh!i1): 128) 1291
Backing Gas for GTAW, PAY or GMAW, Fuel Ges for OFW: 1301 (L)
GMAW Transter Mode: 1221 1331
GTAW Welding Current Type/Polarity: 1341 1351
Machine Welding Variables for the Process Used Actual Values Range Qual ifled
Direct/Remote Visusl Control: 136) 1371
Automatlc Vol tage Control (GTAW): 1381 1391
Autometic Jolnt Tracking: 1401 1a11
Welding Position (16,56,etc): 1421 1431
Insert: 144] 145]
146] 1471

Backing (Metal, Wel

Guided Bend Tests
Type

d Metal, Welded from both sldes, Flux, e¥c,):

(48] QW-462.2 (Side) 1481 OW-452.3(a) (Trans, R&F) [48] W-462.3(b) (Long. RAF)
Results Type Results

149) 150) 1491 1501
0
Alternative Radlographic Test Resufts: 1511 Root Panetration and Fuslon 1521
Flllet Weld - Fracturs Test: 1531 Length and Percent ot Defects: 1541 fn.
::T;?n;“' Fuston: 155} Flitet Log Size: '%81 1, x 1571 1a,  Concavity/convexity: 381 1o,
Witnessed by: 1%9) Title: {601 Cot 161) Test ODate: 162]
S imns by: 1631 Titler (4] Co: 165) Tost Number: __!56!

We certify that the statements In thls record are correct and that the test coupons were prepared, welded and
tested In accordance with the requirements of Section IX of the ASME Code.

Nationsl Certified
Plpe Welding Buresv

By: 7
Secretary, Chapter No:

Location Code:

Contractor: 1671
(681

172 b, 169)
1731 e (701

NCPWB Form QwW-484
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INSTRUCTIONS FOR COMPLETING

WELDER/OPERATOR QUALIFICATION RECORD

Information to be Entered

Space into the Numbered Space

No.
1

2.

(set_typewriter line spacing to 1-1/2]

Enter the Last Name of the Welder or Operator who has
been tested.

Enter the First Name or Initial of the Welder or Operator
who had been tested.

Enter the Middle Initial of the Welder or Operator who
has been tested.

Enter the Welder or Operator’'s Social Security Number.
Enter the Number(s), Letter(s) or Symbol(s) which the
Welder or Operator has been assigned to identify his
work. (See NCPWB Chapter Guide, Section C, Welder
Qudiification).

Enter the Welding Process or Processes which the
Welder used to weld the test coupon. When more than
one process on the same process with different tiller
metals is used, an acceptable practice is to separate the
processes by a slash(i). (eg. GTAW/SMAW or SMA-
W/SMAW). It is also acceptable to continue this
practice for other variables which might be different for
different processes used in the same test coupon. Enter
the Welding Process(es) which the Operator used to weld
the test coupon.

Enter the Welding Process Type. Types are: Manual
(MA), Semi-Automatic (SA), Machine (ME) and Auto-
matic (AU). A person who qualified using manual or
semi-automatic welding is a welder. A person who
qualified using machine or automatic welding is an
operator.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Enter the number and/or letters which identify the WPS
which the Welder or Operator followed during welding
of the test coupon. Include the Revision Number.
Enter the Specification, type and grade of the base
metal(s) which make up the test coupon.

Enter the Thickness of the base metal(s) which makeup
the test coupon.

Complete Spaces 11 Through 35 For Welders

Enter the P-Number of one of the materials making up
the test coupon.

Enter the P-Number of the other material making up the
test coupon. If either material does not have a P-Num-
ber, enter the specification of the material.

Enter the P-Number (or the range of P-Numbers) of the
materials which are qualified by the test coupon. See
QW-423 of Section IX for listing of base metals that are
qualified by welding different test coupon metals.

Enter the type of backing used. Backing can be a
backing strap, nonfusing metal backing (e.g. copper),
flux, tape, weld metal deposited by another process. A
weld made from two sides of a groove is considered
welding on backing, as is a fillet weld test.

If backing was used to weld the test coupons, enter
Required. If backing was not used, enter Optional.

If Plate was used for the test coupon, mark the box
ahead of Plate. If pipe was used, mark the box ahead of
Pipe and enter the pipe size in space 16 (i.e. 6 Sch.
80).

Enter 24" & over if plate was used, unless only the IG
Position was qualified, then enter 2-7/8" OD & over. If
Pipe was used, enter the minimum diameter qualified in
accordance with QW-452. 3 of Section IX.

Enter the Specification (e.g. SFA 5.4) of the filler metal
which was used. (Applicable WPS).
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19.

20.

21.

22.

23.

24.

25.

26.

27.

Enter the Classification (e.g. E309-16) of the filler metal
which was used. (Applicable WPS).

Enter the F-Number of the filler metal. (See QW-432 of
Section 1X or Applicable WPS).

Enter the F-Number or range of F-Number filler metals
with which the welder is qualified to weld. See Section
X, QW-404. 11 for nickel aloys, QW-404. 15 for al
SMAW, QW-404. 16 for aluminum aloys, and QW-
404.28 for OFW, GMAW, GTAW and PAW.

This item only applies to GTAW or PAW processes.
If a consumable insert was used in the root pass, enter
Used; if an insert was not used, enter None. Leave
blank (or enter “NA) if the Process is not GTAW or
PAW.

This item only applies to GTAW or PAW processes.
If an insert was used during the qualification test, enter
Required. If none was used, enter Not Permitted.
Leave blank (or enter “NAN) if the Process is not
GTAW or PAW.

Enter the approximate deposit thickness for each welding
process. If more than one process or variation on a
process (e.g. E6010 root/E7018 balance) is used, enter
both of the approximate deposit thicknesses. Normally
aroot pass thickness of 0.094 is used with balance being
wall thickness minus root pass thickness.

Enter the maximum thickness of weld metal which the
welder is qualified to deposit for each process qualified.
See QW-404.32 for GMAW and QW-452. 1 for the other
processes.

Enter the position in which the test coupon was welded.
These are IG, 3G, 6G, 3F, etc. See QW-461.

Enter the welding positions in which the welder may
weld. These are Flat (F), Vertica (V), Horizontal (H),
Overhead (OH) and All. Use Table QW-461.9 to
determine the positions qudlified.
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28.

29.

30.

31

32.

33.

34.

35.

36.

Enter the progression (Uphill, Downhill) if the test
coupon was welded in the 3G, 5G, 6G, 3F or SF Posi-
tions. Enter nothing (or else enter "NA") if welding was
not done in one of these positions.

Enter the same data (Uphill, Downhill, or nothing (or
enter “NAN) as in space #28. Welders are generaly
limited to welding in the progression in which they test.
Enter Used if backing gas was used. Enter None if no
gas backing was used. Leave blank (or enter “NA”) if
the process is not GMAW, GTAW or PAW.

If gas backing was used, enter Required. If gas backing
was not used, enter Optional. If space #30 is blank (or
“NA”), enter nothing (or “NAN), respectively.

Enter Spray (SP), Globular (G), Pulsed (P), or Short
Circuiting (SC) if the process used is GMAW. Leave
blank (or enter “NA”) if the process is not GMAW
(Note: GMAW dso includes FCAW, and the FCAW
transfer mode is either Spray or Globular when using
fluxcore wise (as opposed to metal-core wire).

Enter Spray, Globular and Pulsed (SP, G, P) if any of
these were entered in space#31. Enter Short Circuiting
(SC) if this was entered in space #31. Leave blank (or
enter “NA”) if the process is not GMAW (Note: GMAW
also included FCAW).

Enter the current type (AC or DC), and if DC, enter the
polarity (Straight (SP) or Reverse (RP). Leave blank
(or enter “NA") if the process is not GTAW.

Enter the same information in this space as is in space
#34.

Complete spaces 36 through 47 for “operator” only.
Otherwise enter N/A (not applicable).

If the operator controlled the machine by direct visual
control, enter Direct. If the operator controlled the
machine using fiber optics, TV monitor or other
remote observation device, enter Remote.
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37.
38.

39.

40.

41.
42.

43.

45,

46.

47.

Enter the same data in this space as in space #36.

Enter Used if Automatic Voltage Control (AVC) was
used during the qualification test. Enter None if AVC
was not used. Leave blank (or enter “NAN) if the
process is not GTAW.

Enter the same data in this space as in space #38.

Enter Used if Automatic Joint Tracking was used during
the qualification test. Enter None if Automatic Joint
Tracking was not used.

Enter the same data in this space as in space #40.

Enter the position in which the test coupon was welded.
These are 1G, 3G, 6G, 3F, etc.

Enter the welding positions in which the welder may
weld. These are Fat (F), Vertical (V), Horizontal (H),
Overhead (OH) and All. Use Table QW-461.9 to
determine the positions qualified.

If a consumable insert was used in the root pass, enter
Used; if an insert was not used, enter None. Leave
blank (or enter “NAN) if the Process is not GTAW or
PAW.

If an insert was used during the qualification test, enter
Required. If none was used, enter Not Permitted.
Leave blank (or enter “NAN) if the Processis not GTAW
or PAW,

Enter the type of backing used. Backing can be a
backing strop, nonfusing metal backing (e.g. copper),
flux, tape, weld metal deposited by another process. A
weld made from two sides of a groove is considered
welding on backing, as is a fillet weld test.

If backing was used to weld the test coupons, enter
Required. If backing was not used, enter Optional.
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48.

49.

50.

51

52.

53.

54.

55.

The Following Items Apply to All Process Types

If bend tests are performed, mark the appropriate box for
the type of bend test conducted.

Enter the bend test type (root & face or side) as was
performed.

Enter the results of each bend specimen. The results
may describe the effects found in detail, or the word
“acceptable” may be used. All results must indicate
that each specimen was or was not acceptable.

If the test coupon was radiographed instead of mechani-
caly tested, enter the test results. All results must
indicate that each coupon was or was not acceptable. It
is good practice to attach the radiographic reader sheet or
test laboratory’s report to the qualification record.
When the test coupon is radiographed, part of the
evaluation of the radiograph is for complete penetration
and fusion; this can be determined from the radiographic
reader sheet.

When the test coupon is tested by bend testing, the
completed weld shall first be evaluated by visual examin-
ation for fill penetration and fusion on the face side and
on the root side (after removal of the backing strip, if
any). If radiographic reader sheet or the visual examina-
tion indicates that there is complete penetration and
fusion, enter Acceptable in this space.

Enter the results of the fillet weld fracture test, if fillet
weld tests are conducted.

Enter the length and percent of defects found during the
fracture test, if fillet weld tests are conducted.

Enter the results of the fillet weld Macro fusion test, if
fillet weld tests are conducted,

56/57.

Enter the size of the fillet weld legs from the fillet weld
macro fusion test, if fillet weld tests are conducted.
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58. Enter the measured concavity or convexity from the fillet

weld macro fusion test, if fillet weld tests are conducted.

59/61.

62.

Enter the name, title and employing company of the
individual who witnessed the actual welding of the test
coupon. This witness shall be an independent observer,
and his presence is a requirement of the NCPWB policy
and procedures. This person may hold a commission
from the National Board of Boiler and Pressure Vessel
Inspectors, or he may work for the Quality Assurance or
Quality Control group of the NCPWB Contractor when
that Contractor has an ASME Certificate of Authoriza-
tion (Code Stamp) such as a PP, U, S or H Certificate.
He may also be a representative of an independent testing
laboratory or the qualified representative of the owner
for whom the work is being done. This individual may
also be a technical consultant whose credentials have
been reviewed and approved by the Board of Trustees of
the National Bureau or their authorized representative.
Witnessing by the Contractor’s supervisor who is
responsible for production welding is not acceptable.
This witness shal confirm the identification of the
welder, verify the size, thickness and testing position of
the test coupon, the identification of the welding elec-
trode being used and the welding procedure specification
being followed. He shall verify marking the test coupon
with the welder’s name and the location of the top of the
test coupon so that the test specimens may be removed
from the correct locations. The witness shall observe the
welder welding the test coupon; witnessing welding of
the entire test coupon is not required.

Enter the date that the welder/operator welded the test
coupon.
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63/65.
Enter the name, title and employing company of the
individual who evaluated the mechanical or radiographic
tests. This witness shall be an independent observer.
This person may hold a commission from the National
Board of Boiler and Pressure Vessel Inspectors, or he
may work for the Quality Assurance or Quality Control
group of the NCPWB Contractor when that Contractor
has an ASME Certificate of Authorization (Code Stamp)
such as a PP, U, S or H Certificate. He may also be a
representative of an independent testing laboratory or the
qualified representative of the owner for whom the work
is being done. This individual may also be a technical
consultant whose credentials have been reviewed and
approved by the Board of Trustees of the Bureau or their
representative. Evaluation by a Contractor’s supervi-
sor who will be responsible for production welding is
not acceptable.
Quadlifications for those who evauate radiographs shall
be as required by Section 1X, QW-190 (ASNT-SNT-TC-
[A). Persons who evaluate bend test coupons shall
determine that the bend test specimen has been bent
around the correct size fixture, and that each specimen
meets the acceptance criteria of QW-163.

66. The outside testing organization test report number or
radiographic reader sheet number should be entered here
if testing was performed by an outside organization.

Complete items 66 through 69 on two copies of the QW-
484 Form or the WPQT Form asfollows:

67. Enter the name of the NCPWB Contractor which is
qualifying the welder or operator.

68. Signature of the individual certifying the qualification
record of the welder or operator for the NCPWB Con-
tractor.
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69. Enter the title of the individual who signed space #68.
70. Enter the date that the Form was signed by the contrac-
tor.

Distribute copies of the welder qualification form as
follows:

a. One copy with items 66 through 69 filled in to
the contractor who had supervision and control
of the welder during test.

b. One copy with items 66 through 69 filled in to
the local NCPWB chapter.

c. One copy with items 66 through 69 blank to the
local NCPWB chapter and one copy to the
NCPWB National Office.

The Following Items are to be Completed by the Chapter
Secretary on the Copy Signed by the Contractor and the Copy
for the NCPWB National Office.

71. Signature of the NCPWB Chapter Secretary.
72. NCPWB Chapter number.
73. Testing Location Code (Union Local Number).
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LIMITATION OF PERFORMANCE QUALIFICATION
WPS 1-12-1, 6G POSITION

A welder satisfactorily completing performance qualification
using Welding Procedure 1-12-1 and the 6" pipe materia
recommended, is qualified to weld materials listed as P-No. 1
through P-No. 11 and P-No. 4X (QW-423. 1 *) for diameters
from 2 1/2” NPS (2 7/8 OD) and larger, and up to 0.864"
wall thickness (2t the coupon wall thickness). For welder
qualification alternate base materials in accordance with QW-
423-1* may be substituted for the P-No. material specified in
the Welding Procedure Specification (WPS). The welder is
also qualified to weld with electrodes in F-No. 1, 2, 3, and 4
QW-404. 15*. A welder qualified without the use of a backing
ring is also qualified for welding using a backing ring. A
welder qualified with the use of a backing ring is not qualified
for welding without the use of a backing ring. (Essential
Variable QW-402.4). *

WELDING POSITION AND SPECIMEN REMOVAL

Paragraph QW-304* permits the use of radiographic examina-
tion in lieu of guided bend tests. Radiographic examination
requires no specimens to be removed from the welds.
Paragraph QW-302.2* requires the entire weld in the pipe be
radiographer. The technique and acceptance standards shall
be in accordance with QW-191.

In the 6G Position, make one complete joint for radiographic
inspection or for mechanical testing. For mechanical testing
remove four side bend specimens, or 2 root bend and 2 face
bend specimens for examination prepared in accordance with
configuration in QW-462.2 or 462.3(a)* taken from locations
per QW-463.2(d) and (e). * It is recommended that the bend
specimens be numbered as shown on page 10.

*Refer to Section IX ASME Boiler and Pressure Vessel Code.
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National Certified Pipe Welding Bureau
Welder Performance Qualification Technique Sheet
Welding Conditions

Material Spezr'f‘a:a;?e 2.1 g?: grOASSB Typical Joint Details

Pipe Thickness: 0.432" \‘M/
Testing Position: 6G /
Backing: None
Preheat Temperature: 50°F izl Gnods
interpass Temperature: 500°F+ 1/8x£1/32" _1 |¢_ T
PWHT: None 116°21/32

Initiat Cleaning: Grinding
Internace Cleaninga: Grinding Wire Bruching
interpass Cleanir 1g: Lringing, Wire brushing

Backgouging: Not Permitted
Number of WPS Followed: 1-12-1, latest edition

Weld Layers: 1 2 Balance
Welding Process{es): SMAW SMAW SMAW
Electrode/Filler Metal Class: E6010 E7018 ET018
Electrode/Filler Metal Size: 1/8"« 3732" 1/8"~
Consumable Insert: NA NA NA
Tungsten Size (in.) and Type: NA NA NA
Current Type and Polarity: DCRP DCRP DCRP
Welding Current Range: 75 to 125+ 70 to 100 90-140+
Wire Feed Speed (ipm): NA NA NA
Welding Voltage: NA NA NA
Travel Speed (ipm): 2104~ 210 4« 2t0 4~
Progression: Uphill Uphill Uphill
Shielding Gas , CFH: NA NA NA
Backing Gas, CFH: NA NA NA
Gas Cup Size: NA NA NA
Wire Stick-out: NA NA NA
String or Weave: String= Weave= Weave-
Weld Deposit Thickness: 0.094* 0.338"(Total for E7018)

* indicates recommended ranges which may be changed to suit testing conditions.
Testing shall be done by face and root bends, by side bends or by radiography.
Testing shall be performed in accordance with the wPOT-01
Current Edition of ASME Section IX
REVISION 0
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RecorD OF WELDER/OPERATOR QUALIFICATION TEST

Last Name:, First: talt: __ S No: Stamp No:
Welding Process{es) used: ——SMAN/SMAW ___ Type: ___Magual.  Nugber of WPS Followed: ___1-12-%
Specification of Base materiai(s) welded: Thickness: _____ 0.4%
Manual or Seml-sutomatic Varlables tor each Process 2l Values Range Quallfled
ASME P-Number L DS W V5 =4 1/P=
Backing (Metal, Weld Metal, Welded from MTWQS etc,): None Ontlonat/Reguired
[} Piate [XiPips ¢ to, 1f plpe): . 6" Sch B0 222/8" 0.D. and over
Flller Metat Specitication (SFA): Classtfication: —E6010/E7018
Filler Motal F-Number: 721 1 thry 3/4
ble Insert tor GTAW or PAW: N/A N/A

lckness for Welding Process: ——D.094/0.338 __ 0.868/0.626
ela gy lon (16,56, 0tc): 56 Afl

O
v cedsiod (uphili/downhlt): lpnlil liohi ]
\%acklng Gas # r GMAW, Fusl Gas for OFW: N/A WA
@ GMAW 'rranxfdr Mode: N/A N/A
6@ GTAW Welding Current Type/Polarity: N/A, NIA.

Mochine W u.s tor the Process Used Actus) Values Range Quaiified
leb;?/ﬂm\ofe Visual Control: R/A N/A
\g A ,movéﬂc Voltage Control (GTAW): N/A N/A
- o Automatic Joint Tracking: WA WA
= Wolding Pos(tion (16,56,etc): N/A N/A
& Consumable tnsert: N/A N/A
Backing (Metal, Weld Metal, Welded from both sldes, Flux, afc,): NZA N/A,
Guided Band Tests | X ]  QN-452,2 (Side)[ | OQW-462.3(s) (Trans. R&F) [ | QH-462.3(b) (Long. REF)
Type Results Tipe Results
side Acceptavle Side Acceptadle
Stde Acceptable Side Acceptable
Alternative Radlographic Test Results: ____ Root Penetration and Fusion .. .
Fillet Weld -~ Fracture Test: Length and Percent of Defects: tn,
Wacro Test Fusion: Fiiiet Leg Size: in, X ____in, Concavity/Convexity: in.
Welding
Witnessed by: Title: Co: Test Date:
Specimens
Evatuated by: Title: Co: Test Number:

We certlfy that the statements in this record are correct and that the test coupons were prepared,
tested in accordance with the requirements of Section IX of the ASME Code.

National Certified

Pipe Welding Bureau Contractor:
By: 8y:
Secretary, Chapter No: ____ Title:
Location Code: Y Date: WeQT 01-5

NCPWB Form QW-484
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LIMITATION OF PERFORMANCE QUALIFICATION
WPS 1-5-1, 6G POSITION

A welder satisfactorily completing performance qualification
using Welding Procedure 1-5-1 and the 6" pipe material
recommended is qualified to weld materials listed as P-No. 1
through P-No. 11 and P-No. 4X (QW-423. 1 *) for diameter 2
12" NPS (2 7/8" OD) and larger, and up to .475 inch wall
thickness (1.1t of the coupon wall thickness). For welder
qualification aternate base materials, in accordance with QW-
423. 1*, may be substituted for the P-Number material
specified in the Welding Procedure Specification (WPS),
provided the filler metal called for in the WPS is used. The
welder is qualified to weld the root pass in the downhill
progression and the balance in the uphill progression only,
using the short-circuiting transfer mode with filler metal of the
F-Number 6 category.

WELDING POSITION AND SPECIMEN REMOVAL

Paragraph QW-304* does not permit the use of radiographic
examination where the welding of the coupon is done using the
short circuiting mode.

For test coupons welded in the 5G or 6G position, the
specimens shall be removed in accordance with QW-463 .2* (d)
or (e) and prepared as shown in QW-462. 2* or QW-462. 3 *-
(8. It is recommended that the bend specimens be numbered
as shown on page 10.

*Refer to Section IX, ASME Boiler and Pressure Vessel Code.
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Performanoce Qualification Technique Sheet

Welding Conditions

Material Specification: A1068 or A53B
Pipe Size: 6" Sch 80 Typical Joint Detalls
Pipe Thickness: 0.432" 60 to 80°
Testing Position: 6G
Backing: None
Preheat Temperature: 50°F
Interpass Temperature: 600°F= 1/8+1/32° _.i l‘_
1/16"+1/32

ational Certified Pipe Welding Bureau

PWHT: None
Initial Cleaning: Grinding
Interpass Cleaning: Grinding Wire Brushing
Backgouging: Not Permitted
Number of WPS Followed: 1-5-1, latest edition

Weld Layers: All
Welding Process(es): GMAW—S
Electrode/Filler Metal Class: ER70S-2
Electrode/Filler Metal Size: 0.035"
Consumable Insert: NA
Tungsten Size (in.) and Type: NA
Current Type and Polarity: DCRP
Welding Current Range: 100 to 180
Wire Feed Speed (ipm): 120 to 300
Welding Voltage: 18 to 22
Travel Speed (ipm): 510 12+
Progression: Root Down, Balance Up
Shielding Gas , CFH: COz, 25/40
Backing Gas, CFH: None
Gas Cup Size: Standard
Wire Stick-out: 3/8 to 1/2°
String or Weave: Either

Weld Deposit Thickness: 0.094" Down/0.338" Up

» indicates recommended ranges which may be changed to suit testing conditions,
Testing shall be done by face and root bends or by side bends. Radiography is not permitted.
Testing shall be performed in accordance with the wWPQT-03
Current Edition of ASME Section IX
REVISION 0




National Certified Pipe Welding Bureau

REcorD OF WELDER/OPERATOR QUALIFICATION TEST

Last Neme: First:, Infts __ S No: Stemp No:
Neiding Processies) useds GMAW Type: _Sami-Auto  Number ot WPS tollowed 1-5-1
Speclfication of Base materlal(s) welded: T 0,432
Manual or Semi-automatic Variables for each Process al Yalues Range Qualified
ASME P-Number — 1 1 PoifPe =41 /P
Backing (Metal, Weld Metal, Welded from both 5 etc,):____Nona _ ___ Qoriosal
L1 Plate X1 Pipe ( ter; If plpe): ___ 6" Sch 80  2=7/B" 0,0, and gver
Flller Metal Specification (SFA): Classitication: — ERZ06=2
i1ter Metal F-Number: b 3
NZA NA
0.094/0,338 0.103/0,372
66 AL}

<\S\\%}acklng Ges +
<A
<

R v _Shert=Clrculting  _Short-Clrcuitlog
c& Q N/A N/A
Machine Ve @ bles tor the Proce; Actual Yelues Range Quailtied
@ t N/A N/A
Q N/A N/A
Automatic Joint Tracking: N/A N/A
Welding Position (1G,5G,etc): N/A N/A
e Insert: N/A N/A
Backing (Metal, Weld Metal, Welded from both sides, Flux, e%c,): N/A N/A
Guided Bend Tests | X | QW-452,2 (S1ded| | OW-462.3(a) (Trans. RSF) | ] OW-462.3(b) {Long. R&F)
Results Type Results
Slde Acceptable Stde Acceptable
Side Acceptable Side Acceptable

Alternative Radiographic Test Results: Root Penetration and Fusion e

Fitlet Weld - fracture Test: Length and Percent of Defscts: Tn.
Macro Test Fusion: Fillet Leg Size: In. X la.  Concavity/Convexity: Tn.
Yetding

Witnessed by: Title: Co: Test Date:

pecimens

Evaiuated by: Title: Co: Test Number:

certity that the statements In this record are correct and that the test coupons were prepared, welded and
tested In accordance with the requirements ot Sectlon IX ot the ASME Code.

National Certified

Pipe Weldlng Bureau Contractor:
waronac
By: s By
Sohens
Secretary, Chapter Noi______ Titie:
Location Code: Py Oate: WOT 03-§

NCPWB Form QW-484




General Instructions for Testing Welders

LIMITATION OF PERFORMANCE QUALIFICATION
WPS 1-32-1 AND 8:1-32-1, 6G POSITION

A welder satisfactorily completing performance qualification
using WPS 1-32-1 OR 8:1-32-1 and 6 inch pipe materia is
qualified to weld base metals P-No. 1 through P-No. 11 and
P-No. 4X, as shown in QW-423*, for pipe diameters from 2
1/2" NPS (2 7/8" OD) pipe and larger. Since this WPS
combines two welding processes (GTAW and SMAW), the
limit of the thickness that the welder may weld with either
process is 2t the actual thickness of deposited weld metal
welded by the specific process. A welder qudified in a
combination test is quaified to weld with either process
individualy or in difference combinations provided he stays
within the limits established with each specific process during
the qualification test.

For welder qualification aternate base materials, in accor-
dance with QW-423. 1 *, may be substituted for the P-Number
materials in the WPS, provided the filler metal called for in
the WPS is used.

WELDING POSITION AND SPECIMEN REMOVAL

Paragraph QW-304* permits the use of radiographic examina-
tion in lieu of guided bend tests. Radiographic examination
requires no specimens to be removed from the coupon.
Paragraph QW-302.2* requires that the entire weld circumfer-
ence be examined. The technique and acceptance criteria shall
be in accordance with QW-191*.



National Certified Pipe Welding Bureau

For mechanical testing four (4) side bend specimen or two (2)
root and two (2) face bend specimen shall be removed from
location as shown in QW-463.2*(d) and (e) and shall be
prepared in accordance with para. QW-462* or QW-462.3*-
(a). For test coupon thickness greater than .75 inches no root
and face examination is permitted. It is recommended that the
bend test specimen be numbered as shown on page 10.

*Refer to Section IX, ASME Boiler and Pressure Vessel Code.



General Instructions for Testing Welders

National Certified Pipe Welding Bureau
Welder Performance Qualification Technique Sheet
Welding Conditions

Material Specification: A1068 or A53B
Pipe Size: 6 Sch 80 Typical Joint Details
Pipe Thickness: 0.432" 60 to 80"
Testing Position: 6G
Backing: None /
Preheat Temperature: 50°F B :
Interpass Temperature: 500°F» 1/8+1/32 _.I l‘_ ¥
PWHT: None 1/16°£1/32

Initial Cleaning: Grinding

Interpass Cleaning: Grinding, Wire Brushing
Backgouging: Not Permitted
Number of WPS Followed: 1-32-1, latest edition

Weld Layers: 1 2 Balance
Welding Process(es): GTAW SMAW SMAW
Electrode/Filler Metal Class: ER70S-2 £7018 £7018
Electrode/Filler Metal Size: 3/32"= 332" 3/32, 118, 5/32"=
Consumable Insert.:  Not Permitted NA NA
Tungsten Size (in) and Type: 3/32«EWTh-2 NA NA
Current Type and Polarity: DCSP DCRP DCRP
Welding Current Range: 7010 100 7010 100 Follow WPS
Wire Feed Speed (ipm): NA NA NA
Welding Voltage: NA NA NA
Trave! Speed (ipm): 210 4~ 2 to 6~ 2 to 6~
Progression: Uphill Uphill Uphilt
Shielding Gas , CFH:  Argon, 12720 NA NA
Backing Gas, CFH: None NA NA
Gas Cup Size: 4108 NA NA
Wire Stick-out: NA NA NA
String or Weave: String~ Either Either
Weld Deposit Thickness: 0094 0.338" (Total for E7018)

* indicates recommended ranges which may be changed to suit testing conditions.
Testing shali be done by face and root bends, by side bends or by radiography.
Testing shall be performed in accordance with the WPQT-14
Current Edition of ASME Section iX
REVISION D




National Certified Pipe Welding Bureau

RecorDp OF WELDER/OPERATOR QUALIFICATION TEST

Last Name:, Stam No:

o

Welding Process{es) used: —— GIAN/SMAW ___ Type: __Manupl  WE3/Rev. Followed: ______ 1=32-]

Specification of Base material(s) welded:

Thickness: 0,432

Manuai or Semi-sutomatic Varlables for esch Process 31 Yalues Range Qualified
ASME P-Number — L1 ¥ N L palfp- -4 /p=
Backing (Metal, Weld Metal, Welded from both 05, Ootional/Required
Piate iXi if pipe 2:1/8" 0.0, 30d oveT

Fliler Metal Specitication (SFA): Classiflication: —ERZQS-2/E7018

Titer Matal F-Number: £/4 6/1 tory 4

Ble Insert for GTAW or PAW:_____None = __ Not Permitted
ckness tor Welding Process: . 0.094/0.338 = __0.188/0,676

mm@ Ton (16,56,etc): 66 All

esslow {uphiii/downniiijs ieniii iph

»

PAI

pr GMAW, Fuel! Gas for»ﬁ? Nona. Optional
-

B
% _NA N/A
@ TAW Wolding Current. Fype/Polarity: DCSP 0CsSP
Machline We @ bles for the Proc Range Qualified
@O o}
“ hd H

N/A

3¢ Voitage Controi H/A 7
Automatic Jolnt Tracking: N/ N/A
Welding Position (16,56,etc): N/A H/A
Consumable Insert: N/A N/A
Backing (Metal, Weld Metal, Welded from both sides, Flux, etc,): N/A NA
Gulded Bend Tests IX] Qw-452,2 (Side) | ] OW-462,3(s) (Trans. R&F) [ ] OW-452.3(b) (Long. RSF)
Tyse Results Type Results
Sige Acceptable Side Acceptable
Side Acceptable side Acceptable
Alternative Radlographic Test Results: _____  Root Penetration and Fusion
Fillet Weld - Fracture Test: ength and Percent of Defects: In,
Macro Test Fusion: Leg Size: ___ in. X in. 15,
Welding
witnessed by: Title: Co: Test Date:
Specimens
Evalusted by: Title: Co: Test Number:

We certlfy that the statements In this record are correct and that the test coupons were prepared, welded and
tested In accordance with the requirements ot Section IX of the ASME Code.

National Certifled
Pipe Weld "

g Bur K .\ Contractor:
By: e By:
v
Secretary, Chapter No:___ Title
¢ WPQT 14-5
Location Code: Fae v Date:

NCPW8 Form QW-484




General Instructions for Testing Welders

National Certified Pipe Welding Bureau
Weider Performance Qualification Tec nq"e Shsst

Welding Conditions

Material Specification: A1068 or A53B

Pipe Size: 6" Sch 80 Typical Joint Details

Pipe Thickness: 0.432" 60 to 80°
Testing Position: 6G T
Backing: None
Preheat Temperature: 50°F \ ¢
Interpass Temperature: S00°F~ /81732 _.l o—
PWHT: None 11621732
Initial Cleaning: Grinding
Interpass Cleaning: Grinding, Wire Brushing
Backgouging: Not Permitted
Number of WPS Followed: 8:1-32-1, latest edition
Weld Layers: 182 384 Balance
Welding Process(es): GTAW SMAW SMAW
Electrode/Filler Meta! Class: ER309 E309-16 E309-16
Electrode/Filler Metal Size: 3/32"« 3/32° 3/32, 1/8,5/32"«
Consumable Insert:  Not Permitted NA NA
Tungsten Size (in)) and Type: 3/32-EWTh-2 NA NA
Current Type and Polarity: DCsP DCRP DCRP
Welding Current Range: 60 to 100 40 to 80 Follow WPS
Wire Feed Speed (ipm): NA NA NA
Welding Voitage: NA NA NA
Trave! Speed (ipm): 210 4~ 21to 5+ 2 to 6~
Progression: Uphill Uphill Uphill
Shielding Gas , CFH:  Argon, 12/20 NA NA
Backing Gas, CFH:  Argon, 5/20 NA NA
Gas Cup Size: 4108 NA NA
Wire Stick-out: NA NA NA
String or Weave: - String« Either Either
Weld Deposit Thickness: 0094 0.338" (Total for E309-16)

» indicates recommended ranges which may be changed to suit testing conditions.
Testing shall be done by face and root bends, by side bends or by radiography.
Testing shall be performed in accordance with the WwPNT-16
Current Edition of ASME Section IX SRRt T
REVISION 0
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Recorp OF WELDER/OPERATOR QUALIFICATION TEST

Last Name: First: Init; __ 85 No:

Welding Process(es) used: —GIAM/SMAW _ Type: umber of WPS Foliowsd:  8:1-32-1
Specification of Base material(s) welded: Thi 0.432"
Manual or Semi-sutomatic Varisbies for each Process al Valves Range Qualitied
ASME P-Number .1 )RDNS R Vi = =
Backing (Metal, Weld Metal, Waided trom both side: etc,)s____ Nene _  Qntlonal/ Reguired
1) Plate IXIPlpe ( teM, it plpe):____6" Sch B0  2:2/8" Q.D. and over
Fltier Metal Specitication (SFA): Classitication: .. ER309/E309-16
i1ler Metal F-Number: 71 505
le [nsert for GTAW or PAW: Nong __Not Permitted
Welding Process: 0.094£0,338 0.1R8/0.676
tion (16,56,etc): 56 ALl
@ Cuphi 1 1/downhi11): oLl UphlL§
X Ing Gas fe Used  __ Required
N/A N/A

RCSP DCSP

Machine We |;!bl.! for the Process Usd Actual Values Range Quallfled
@ ']} te Visual Control: NA NA
o

‘Voltage Control (GTAW): NA NA

Automatic Joint Tracking: NA NA
Welding Positlon {1G,56,8%c): NA NA
Consumable Insert: NA NA.
Backing (Metal, Weld Matal, Welded trom both sides, Flux, etc,): NA NA
Gulded Bend Tests [ | QW-452,2 (Side) [ X | QW-262,3(2) (Trans, RAF) | ] QW-462,3(b) {(Long. R&F)
Results Type Resul
Root Acceptable Root Acceptable
Face Acceptable Face Acceptable

Alternative Radlographtc Test Results: tration and Fusion

Flilet Weld ~ Fracture Test: Length end Percent of Defects: Tn.
Macro Test Fusion: Filtet Leg Slze: In. X in. Concavity/Convexity:___ in.
¥elding

Witnessed by: Titie: Co: Test Date:

Specimens

Evaiuated by: Title: Co: Test Number:

We certity that the statements In this record are correct and that the test coupons were prepared, weided and
tested in accordance with the requirements of Section IX of the ASME Code.

National Certltied
Plpe Welding Bureau

e Contractor:
Py waronac |h W8
By: Rl ey:
Soneas
Secretary, Chapter No: S ¢ Title:
Location Code: s Date: WPOT-16-REF

NCPWB Form QW-484




General Instructions for Testing Welders

SOME OF THE PURPOSES OF THE NCPWB ARE:

to engage in research and educational work that will assist the
contractor in furnishing the public safe and dependable
installations through the use of . . .

CERTIFIED WELDING

to keep members of the Bureau informed of the latest scientifi-
caly proven methods and supply information and data in
connection with . . .

CERTIFIED WELDING

to establish uniform procedures which conform with
ANSI/ASME Codes for various methods of welding and to
promote and develop . . .

CERTIFIED WELDING
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NOTES
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NOTES
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