
ASME Section  IX

Overview 



 Determine if procedure and qualification records are in 

compliance with applicable ASME Boiler and Pressure Vessel 

Code 

 The weld procedure review will include:

◦ One Weld Procedure Specification (WPS); and

◦ One Procedure Qualification Record (PQR).

 a) Determine if all required essential and nonessential 

variables have been properly addressed. (Supplemental 

essential variables will not be a part of the WPS/PQR)

 b) Determine that the number and type of mechanical tests 

that are listed on PQR are the proper tests, and whether the 

results are acceptable.



QW – 141.1 Tension

Tests

…as described in QW-150 are 

used to determine the ultimate 

strength of groove-weld joints.

QW – 141.2 Guided-Bend Tests

…as described in QW-160 are 

used to determine the degree of 

soundness and ductility of groove-

weld joints.

Mechanical tests used in procedure or performance 

qualification are as follows:



(a) For thicknesses up to and including 1 in.  a full 

thickness specimen shall be used for each required 

tension test.

(b) For plate thickness greater than 1 in., full thickness 

specimens or multiple specimens may be used, provided 

QW-151.1(c) and QW-151.1(d) are complied with.











Minimum values for procedure qualification are provided 

under the column heading “Minimum Specified Tensile, 

ksi” of QW/QB- 422. In order to pass the tension test, the 

specimen shall have a tensile strength that is not less 

than:

(a)the minimum specified tensile strength of the base metal; 

or…

(b) the minimum specified tensile strength of the weaker of 

the two, if base metals of different minimum tensile 

strengths are used; or…



(c) the minimum specified tensile strength of the weld metal 

when the applicable Section provides for the use of weld 

metal having lower room temperature strength than the 

base metal; or…

(d) if the specimen breaks in the base metal outside of the 

weld or weld interface, the test shall be accepted as 

meeting the requirements, provided the strength is not 

more than 5% below the minimum specified tensile 

strength of the base metal. (Note: (d) will be the 

acceptance paragraph for the majority of welding 

procedures and used during the WPS/PQR review.)



The weld and 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 

discontinuities in the weld or heat-affected zone exceeding

1/8 in. (3.2 mm), measured in any direction on the convex 

surface of the specimen after bending. Open discontinuities 

occurring on the corners of the specimen during testing shall 

not be considered unless there is definite evidence that they 

result from lack of fusion, slag inclusions, or other internal 

discontinuities.



(a) Linear Indications

(1) any type of cracks, or zone of incomplete fusion or 

penetration. 

(2) any type of slag inclusion which has a length greater 

than: ……………

(b) Rounded Indications

(1) the maximum permissible dimension for a rounded 

indication shall be…………………

QW-191 Radiographic Examination

QW-191.2 Radiographic Acceptance Criteria



Article II 

Welding Procedure Qualifications



All changes to a PQR require recertification (including date) 

by the manufacturer or contractor. ( new PQR form and 

signature) except editorial corrections or adding addenda. 

An example of an addendum would be a change resulting 

from a Code change.

Multiple WPS’ s With One PQR/Multiple PQR s With One 

WPS. 



A welder or welding operator making and passing the WPS 

qualification test is qualified for the position tested. 

QW-211 Base Metal

The base metals may consist of either plate, pipe, or other 

product forms. Qualification in plate also qualifies for pipe 

welding and vice versa.



Variables (listed for each welding process in QW-252 

through QW-265) are subdivided into essential variables, 

supplementary essential variables, and nonessential 

variables (QW-401). 



•Shielded Metal Arc Welding (SMAW)

•Submerged Arc Welding (SAW)

•Gas Metal and Flux Core Arc Welding (GMAW –FCAW)

•Gas Tungsten Arc Welding (GTAW)







The Basic Variables are Identical in most 

Processes – Joints – Base Metals



Some Variables are shared such as F-Number  

and some are unique to a Process – Flux Wire 

Class – Alloy Flux – Supplemental etc… 



Shared such as String or Weave Some are 

Unique to a Process – Oscillation – Tube-Work 

Distance – Single to multi electrodes etc… 





This Article lists the welding processes separately, with the 

essential variables that apply to welder and welding operator 

performance qualifications. 

A welder or welding operator may be qualified by 

radiography of a test coupon, radiography of his initial 

production welding, or by bend tests taken from a test 

coupon except as stated in QW-304 and QW-305.



• The performance qualification test shall be welded in 

accordance with a qualified (WPS), except that when 

performance qualification is done in accordance with a WPS 

that requires a preheat or postweld heat treatment, these 

may be omitted. 

• The welder or welding operator who prepares the WPS 

qualification test coupons meeting the requirements of QW-

200 is also qualified within the limits of the performance 

qualifications, listed in QW-304 for welders and in QW-305 

for welding operators. 

• He is qualified only within the limits for positions specified 

in QW-303.



When the welder or welding operator is qualified by 

radiographic examination,….., the minimum length of 

coupon (s) to be examined shall be 6 in. and shall include 

the entire weld circumference for pipe (s), except that for 

small diameter pipe, multiple coupons may be required, but 

the number need not exceed four consecutively made test 

coupons. 



Alternatively, welders making a groove weld using SMAW, 

SAW, GTAW, PAW, and GMAW (except short-circuiting 

mode) or a combination of these processes, may be 

qualified by radiographic examination, except for

P-No. 21 through P-No. 25,

P-No. 51 through P-No. 53, 

P-No. 61 through P-No. 62 metals. 

Welders making groove welds in P-No. 21 through P-No. 25 

and P-No. 51 through P-No. 53 metals with the GTAW 

process may also be qualified by radiographic examination. 

The radiographic examination shall be in accordance with 

QW-302.2.



Alternatively, a 6 in. length of the first production weld made 

by a welder using the process (es) and/or mode of arc 

transfer specified in QW-304 may be qualified by 

radiography.



If a production weld is selected for welder performance 

qualification and it does not meet the radiographic 

standards, the welder has failed the test.

In this event, the entire production weld made by this welder

shall be radiographed and repaired by a qualified welder or 

welding operator. Alternatively, retests may be made as 

permitted in QW-320.



Welds made in test coupons may be examined by 

radiography (QW-302.2) or by visual and mechanical 

examinations (QW-302.1, QW-302.4). Alternatively, a 3 ft

(0.9 m) length of the first production weld made entirely by 

the welding operator in accordance with a qualified WPS 

may be examined by radiography.

QW-321 Retests

A welder or welding operator who fails one or more of the 

tests prescribed in QW-304 or QW-305, as applicable, may 

be retested under the following conditions:



The performance qualification of a welder or welding 

operator shall be affected……occurs:

(a) When he has not welded with a process during a period 

of 6 months or more, his qualifications for that process shall 

expire; unless, within the six month period, …..

(1) a welder has welded using a manual or semiautomatic 

welding process which will maintain his qualification …

(2) a welding operator has welded with a machine or 

automatic welding process which will maintain his….. 

(b) When there is a specific reason to question his ability to 

make welds that meet the specification, the qualifications 

…….shall be revoked. All other qualifications not questioned 

remain in effect.



(a) Renewal of qualification expired under QW-322.1(a) 

above may be 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. 

(b) Welders and welding operators whose qualifications 

have been revoked under QW-322.1(b) above shall 

requalify. Qualification 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.



Article IV

Welding Data



A change from one welding process to another welding 

process is an essential variable and requires requalification.

QW – 401.1 Essential Variables (Procedure)

A change in a welding condition which will affect the 

mechanical properties (other than notch toughness) of the 

weldment (for example, change in P-Number, welding 

process, filler metal, electrode, preheat or Postweld heat 

treatment, etc.).



A change in a welding condition which will affect the ability of 

a welder to deposit sound weld metal (such as a change in 

welding process, deletion of backing, electrode, F-Number, 

technique, etc.).

Supplemental Essential Variables are not on the Exam.

QW – 401.4 Nonessential Variable Procedure

A change in a welding condition which will not affect the 

mechanical properties of a weldment (such as joint design, 

method of back gouging or cleaning, etcetera).



P-Numbers will be limited to Welding Only



QW-424







QW-433



QW-433



QW-451.1





QW-461.4



QW-461.9



Welder’s Qualification



Paragraph

QW 402

Joints                   .4

QW 403
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QW 404

Filler Metals         .15 

.30

QW 405

Positions              .1
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Brief of Variables

Deletion of Backing

Change Pipe Diameter

Change in P Number

Change in F Number

Change in weld t deposited

Addition of a position

Change from vertical Up to Down 

or Down to UP progression


