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Calibration procedures are specified for a number of commercial instruments that can then provide reproducible
measurements of the ferrite content of austenitic stainless steel weld metals. Certain of these instruments can be further
calibrated for measurements of the ferrite content of duplex ferritic-austenitic stainless steel weld metals. Calibration
with primary standards (nonmagnetic coating thickness standards from the U.S. National Institute of Standards and
Technology) is the preferred method for appropriate instruments. Alternatively, these and other instruments can be calibrated
with weld-metal-like secondary standards.

Reproducibility of measurement after calibration is specified. Problems associated with accurate determination of ferrite
content are described.

Õ»§ É±®¼­� Instrument calibration, delta ferrite, 
stainless steel weld metal, austenitic 
stainless weld metal, duplex stainless 
weld metal
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All standards (codes, specifications, recommended practices, methods, classifications, and guides) of the American
Welding Society (AWS) are voluntary consensus standards that have been developed in accordance with the rules of the
American National Standards Institute (ANSI). When AWS American National Standards are either incorporated in, or
made part of, documents that are included in federal or state laws and regulations, or the regulations of other govern-
mental bodies, their provisions carry the full legal authority of the statute. In such cases, any changes in those AWS
standards must be approved by the governmental body having statutory jurisdiction before they can become a part of
those laws and regulations. In all cases, these standards carry the full legal authority of the contract or other document
that invokes the AWS standards. Where this contractual relationship exists, changes in or deviations from requirements
of an AWS standard must be by agreement between the contracting parties.

AWS American National Standards are developed through a consensus standards development process that brings
together volunteers representing varied viewpoints and interests to achieve consensus. While AWS administers the process
and establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in its standards.

AWS disclaims liability for any injury to persons or to property, or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this standard. AWS also makes no guaranty or warranty as to the accuracy or completeness of any information
published herein.

In issuing and making this standard available, AWS is not undertaking to render professional or other services for or on
behalf of any person or entity. Nor is AWS undertaking to perform any duty owed by any person or entity to someone
else. Anyone using these documents should rely on his or her own independent judgment or, as appropriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

This standard may be superseded by the issuance of new editions. Users should ensure that they have the latest edition.

Publication of this standard does not authorize infringement of any patent or trade name. Users of this standard accept
any and all liabilities for infringement of any patent or trade name items. AWS disclaims liability for the infringement of
any patent or product trade name resulting from the use of this standard.

Finally, AWS does not monitor, police, or enforce compliance with this standard, nor does it have the power to do so.

On occasion, text, tables, or figures are printed incorrectly, constituting errata. Such errata, when discovered, are posted
on the AWS web page (www.aws.org).

Official interpretations of any of the technical requirements of this standard may only be obtained by sending a request,
in writing, to the Managing Director, Technical Services Division, American Welding Society, 550 N.W. LeJeune Road,
Miami, FL 33126 (see Annex E). With regard to technical inquiries made concerning AWS standards, oral opinions
on AWS standards may be rendered. However, such opinions represent only the personal opinions of the particular
individuals giving them. These individuals do not speak on behalf of AWS, nor do these oral opinions constitute official
or unofficial opinions or interpretations of AWS. In addition, oral opinions are informal and should not be used as a
substitute for an official interpretation.

This standard is subject to revision at any time by the AWS A5 Committee on Filler Metals and Allied Materials. It must
be reviewed every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommenda-
tions, additions, or deletions) and any pertinent data that may be of use in improving this standard are required
and should be addressed to AWS Headquarters. Such comments will receive careful consideration by the AWS A5
Committee on Filler Metals and Allied Materials and the author of the comments will be informed of the Committee�s
response to the comments. Guests are invited to attend all meetings of the AWS A5 Committee on Filler Metals and
Allied Materials to express their comments verbally. Procedures for appeal of an adverse decision concerning all such
comments are provided in the Rules of Operation of the Technical Activities Committee. A copy of these Rules can be
obtained from the American Welding Society, 550 N.W. LeJeune Road, Miami, FL 33126.
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This foreword is not a part of AWS A4.2M:2006 (ISO 8249:2000 MOD), Standard Procedures for
Calibrating Magnetic Instruments to Measure the Delta Ferrite Content of Austenitic and Duplex

Ferritic-Austenitic Stainless Steel Weld Metal, but is included for informational purposes only.

This document is an adoption of ISO 8249:2000, Welding� Determination of Ferrite Number (FN) in austenitic and
duplex ferritic-austenitic Cr-Ni stainless steel weld metals, with additional normative and informative annexes, to replace
AWS A4.2M/A4.2:1997, Standard Procedures for Calibrating Magnetic Instruments to Measure the Delta Ferrite Content
of Austenitic and Duplex Ferritic-Austenitic Stainless Steel Weld Metal, first published in 1974 and revised in 1986 and
again in 1991. These specifications were prepared by the Subcommittee on Welding Stainless Steel of the Welding
Research Council and by the AWS Committee on Filler Metals. Then it was revised again in 1997 by AWS A5 Committee
on Filler Metals and Allied Materials. The current revision is the second to use the SI system of measurement as the primary
system, and updates the standard in the light of new information.

The current revision is a modified adoption of ISO 8249:2000 due to the inclusion of Annex C (normative). While
everything acceptable to ISO 8249:2000 is acceptable to AWS A4.2M:2006, calibration of instruments according to
Annex C is not acceptable according to ISO 8249:2000. A listing of changes from ISO 8249:2000 is shown in Annex F.
Also note that ISO uses commas (,) and AWS uses periods (.) for decimals. The ISO decimal commas have been
replaced by periods in this document for consistency.

A certain minimum ferrite content in most austenitic stainless steel weld metals is useful in assuring freedom from
microfissures and hot cracks. Upper limits on ferrite content in austenitic stainless steel weld metals can be imposed to
limit corrosion in certain media or to limit embrittlement due to transformation of ferrite to sigma phase during heat
treatment or elevated temperature service. Upper limits on ferrite content in duplex ferritic-austenitic stainless steel weld
metals can be imposed to help assure ductility, toughness, and corrosion resistance in the as-welded condition.

Reproducible quantitative ferrite measurements in stainless steel weld metals are therefore of interest to filler metal
producers, fabricators of weldments, weldment end users, regulatory authorities, and insurance companies.

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. AWS
and ISO shall not be held responsible for identifying any or all such patent rights.

At present, there is no universal opinion concerning the best experimental method that gives an absolute measurement of
the amount of ferrite in a weld metal, either destructively or non-destructively. This situation has led to the development
and use, internationally, of the concept of a �Ferrite Number� or FN. A Ferrite Number is a description of the ferrite
content of a weld metal determined using a standardized procedure. Such procedures are described in this standard. The
Ferrite Number of a weld metal has been considered approximately equivalent to the percent ferrite content, particularly at
low FN values. More recent information suggests that the FN may overstate the volume percent ferrite at higher FN by a
factor in the order of 1.3 to 1.5, which depends to a certain extent upon the actual composition of the alloy in question.

Although other methods are available for determining the Ferrite Number, the standardized measuring procedure,
described in this standard, is based on assessing the tear-off force needed to pull the weld metal sample from a magnet of
defined strength and size. The relationship between tear-off force and FN is obtained using primary standards consisting
of a non-magnetic coating of specified thickness on a magnetic base. Each non-magnetic coating thickness is assigned
an FN value.

The ferrite content determined by this method is arbitrary and is not necessarily the true or absolute ferrite content. In
recognition of this fact, the term �Ferrite Number� (FN) shall be used instead of �ferrite percent� when quoting a ferrite
content determined by this method. To help convey the message that this standardized calibration procedure has been
used, the terms �Ferrite Number� and �FN� are capitalized as proper nouns.
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Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary, AWS A5
Committee on Filler Metals and Allied Materials, American Welding Society, 550 N.W. LeJeune Road, Miami, FL 33126.

Official interpretations of any of the technical requirements of this standard may only be obtained by sending a request,
in writing, to the Managing Director, Technical Services Division, American Welding Society. A formal reply will be
issued after it has been reviewed by the appropriate personnel following established procedures.
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C1. Introduction

Since each type of ferrite measuring instrument responds
differently to the primary standards, it is not possible to
use the same table of coating thickness versus Ferrite
Number for all instruments. Depending primarily upon
the volume sensed by the instrument probe, the calibra-
tion table is different for different instruments. It is a
laborious process to develop a calibration table, such as
Table 1 which is specific to one particular instrument
(the Magne-Gage) with one particular magnet (the Num-
ber 3 magnet) as described in 4.2. To develop an appro-
priate calibration table, it is necessary to use secondary
standards to find which instrument reading corresponds
to which FN, with several instruments of the same design
to take into account instrument variability, then deter-
mine the coating thickness of a primary standard which
corresponds to a given instrument reading. This has been
done only with two specific instruments other than a
Magne-Gage.

C2. Scope

This Annex provides for calibration of a pre-1980 Fis-
cher Feritscope Model FE8-KF with analog readout and
dual-contact �normalized� probe, using primary stan-
dards. No tables for calibration with primary standards
are available for post-1980 Feritscope instruments (those
with digital readouts or single-pole probes). A separate
calibration is provided for an Inspector Gage Model
Number 111 with either a 6F (�% ferrite�) or a 7F (FN)
scale.

C3. Calibration of a Fischer 
Feritscope8 Model FE8-KF with 
Primary Standards

C3.1 This instrument, with analog readout and dual-
contact �normalized� probe, may have a scale reading in
FN, but the scale shall be calibrated against the FN val-
ues given in Table C.1 for primary standards before
using the instrument to determine Ferrite Number of
weld samples. Alternately, the instrument may be cali-
brated with secondary standards as given in Clause 7.

C3.2 The manufacturer�s instructions with regard to the
use of the instrument and the adjustments of the scale
shall be followed.

C3.3 The FNs shall be assigned from Table C.1 to each
of the available primary standards. For thicknesses
between those given in Table C.1, the FNs shall be inter-
polated as closely as possible. Eight or more thickness
standards shall be used, with nominal thickness corre-
sponding to Ferrite Numbers well distributed in the range
0 to 25 FN. The instrument reading for each of the avail-
able primary standards shall then be determined.

C3.4 The instrument readings shall be plotted on Carte-
sian coordinates paper versus the FN assigned from
Table C.1 for each primary standard. A �best fit� line
shall be drawn through the data. Alternately, a regression

8 Both �Feritscope� and �Ferritescope� are used inter-
changeably and are trademarks of Helmut Fischer GmbH and
Company.
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This annex is a part of AWS A4.2M:2006 (ISO 8249:2000 MOD), Standard Procedures for
Calibrating Magnetic Instruments to Measure the Delta Ferrite Content of Austenitic and Duplex

Ferritic-Austenitic Stainless Steel Weld Metal, and includes mandatory elements for use with this standard.
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equation shall be fit to the data collected as described in
C3.3.

C3.5 For approved calibration, all readings shall fall
within the maximum allowable deviations shown in
Table C.2 from the �best fit� line. If any calibration read-
ings fall outside of these allowed variations, the data
shall be restudied, or the manufacturer of the instrument
shall be consulted, or both.

C3.6 The graph plotted as in C3.4, or a regression equa-
tion fit to it, may now be used to determine the FNs of
stainless steel weld metals from the instrument reading.

C4. Calibration of Inspector Gages9

C4.1 This instrument is the Inspector Gage Model Num-
ber 111 with either a 6F (�% ferrite�) or a 7F (FN) scale.
The latter is preferable because it has smaller divisions.

C4.2 The manufacturer�s instructions with regard to the
use of the instrument and adjustments of the scale shall
be followed.

C4.3 The FNs shall be assigned from Table C.3 to each
of the available primary thickness standards. For thick-
nesses between those given in the table, the FNs shall be
interpolated as closely as possible. Seven or more thick-
ness standards shall be used, with nominal thicknesses
corresponding to Ferrite Numbers well distributed in the
range 0 to 30 FN. The instrument reading for each of the
available primary standards shall then be determined.

9 Trademark of Elcometer Instruments Ltd.

Ì¿¾´» Ýòï
Ú»®®·¬» Ò«³¾»®­ øÚÒ÷ º±® Ð®·³¿®§ Í¬¿²¼¿®¼­ º±® Ú»®·¬­½±°» Ó±¼»´ ÚÛèóÕÚ Ý¿´·¾®¿¬·±²

Coating Thickness
mm FN

Coating Thickness
mm FN

Coating Thickness
mm FN

2.00
1.90
1.80
1.70
1.60
1.50
1.45
1.40
1.35
1.30
1.25
1.20
1.15
1.10
1.05
1.00
0.95
0.90
0.85
0.80
0.78
0.76
0.74

1.9
2.1
2.3
2.6
2.8
3.1
3.3
3.5
3.7
3.8
4.0
4.3
4.5
4.7
5.0
5.3
5.6
5.9
6.2
6.6
6.8
7.0
7.1

0.72
0.70
0.68
0.66
0.64
0.62
0.60
0.58
0.56
0.54
0.52
0.50
0.49
0.48
0.47
0.46
0.45
0.44
0.43
0.42
0.41
0.40
0.39

7.3
7.5
7.7
8.0
8.2
8.4
8.7
9.0
9.3
9.6
9.9

10.3
10.4
10.6
10.8
11.1
11.3
11.5
11.7
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12.3
12.5
12.8

0.38
0.37
0.36
0.35
0.34
0.33
0.32
0.31
0.30
0.29
0.28
0.27
0.26
0.25
0.24
0.23
0.22
0.21
0.20
0.19
0.18
�
�

13.1
13.4
13.8
14.1
14.5
14.9
15.3
15.7
16.2
16.7
17.2
17.8
18.4
19.1
19.8
20.5
21.4
22.3
23.3
24.4
25.6
�
�
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±º ¬¸» Ð»®·±¼·½ Ú»®®·¬» Ò«³¾»® øÚÒ÷
Ý¸»½µ º±® Ú»®·¬­½±°»­ñÚ»®®·¬»­½±°»­

Ferrite Number Range

Maximum Allowable Deviation
of the Periodic FN Check

from the FN Assigned to the
Primary Standard in Table C.1

0 to 5
Over 5 to 10
Over 10 to 15
Over 15

±0.40
±0.40
±0.70
±1.00
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C4.4 The instrument readings shall be plotted on Carte-
sian coordinates paper versus the FN assigned from
Table C.3 for each primary standard. A �best fit� line
shall be drawn through the data. Alternately, a regression
equation shall be fit to the data collected as described in
C4.3.

C4.5 For approved calibration, all readings shall fall
within the maximum allowable deviations shown in
Table C.4 from the �best fit� line. If any calibration read-
ings fall outside of these allowed variations, the data
shall be restudied, or the manufacturer of the instrument
shall be consulted, or both.

Ì¿¾´» Ýòì
Ó¿¨·³«³ ß´´±©¿¾´» Ü»ª·¿¬·±²

±º ¬¸» Ð»®·±¼·½ Ú»®®·¬» Ò«³¾»® øÚÒ÷
Ý¸»½µ º±® ×²­°»½¬±® Ù¿¹»­

Ferrite Number Range

Maximum Allowable Deviation
of the Periodic FN Check

from the FN Assigned to the 
Primary Standard in Table C.3

0 to 5
Over 5 to 10
Over 10 to 15
Over 15

±0.40
±0.40
±0.70
±1.00

Ì¿¾´» Ýòí
Ú»®®·¬» Ò«³¾»®­ øÚÒ÷ º±® Ð®·³¿®§ Í¬¿²¼¿®¼­ º±® ×²­°»½¬±® Ù¿¹» Ý¿´·¾®¿¬·±²

Coating Thickness
mm FN

Coating Thickness
mm FN

Coating Thickness
mm FN

2.00
1.95
1.90
1.85
1.80
1.75
1.70
1.65
1.60
1.55
1.50
1.45
1.40
1.35
1.30
1.25
1.20
1.15
1.10
1.05
1.00
0.98
0.96
0.94
0.92
0.90

3.9
4.1
4.3
4.5
4.7
4.9
5.2
5.4
5.6
5.9
6.1
6.4
6.7
7.0
7.3
7.7
8.0
8.4
8.9
9.3
9.8
10.0
10.3
10.5
10.7
11.0

0.88
0.86
0.84
0.82
0.80
0.78
0.76
0.74
0.72
0.70
0.69
0.68
0.67
0.66
0.65
0.64
0.63
0.62
0.61
0.60
0.59
0.58
0.57
0.56
0.55
0.54

11.2
11.5
11.7
12.0
12.3
12.6
13.0
13.3
13.7
14.0
14.2
14.4
14.6
14.8
15.0
15.3
15.5
15.7
15.9
16.2
16.4
16.7
16.9
17.2
17.5
17.8

0.53
0.52
0.51
0.50
0.49
0.48
0.47
0.46
0.45
0.44
0.43
0.42
0.41
0.40
0.39
0.38
0.37
0.36
0.35
0.34
0.33
0.32
0.31
0.30
0.29
0.28

18.1
18.4
18.7
19.0
19.3
19.7
20.0
20.4
20.8
21.2
21.6
22.0
22.4
22.9
23.3
23.8
24.3
24.8
25.4
25.9
26.5
27.1
27.8
28.4
29.1
29.9
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D.1 Acknowledgment
These standard procedures are based upon studies and
recommendations made by the Subcommittee on Weld-
ing Stainless Steel of the High Alloys Committee of the
Welding Research Council (WRC)10 and work within
International Institute of Welding Subcommission II-C.
The document on which much of this standard is based is
the Calibration Procedure for Instruments to Measure
the Delta Ferrite Content of Austenitic Stainless Steel
Weld Metal, published by the WRC on July 1, 1972.
Expansion of the measurement system beyond 28 FN is
based upon Extension of the WRC Ferrite Number Sys-
tem, D. J. Kotecki, Welding Journal, November, 1982,
and International Institute of Welding Documents II-C-
730-84, II-C-821-88, II-C-835-88 and II-C-836-88.

D.2 Magne-Gage and Magne-
Gage-Type Instruments

D2.1 The Magne-Gage11 (Figure D.1) is usable only in
the flat position on relatively small specimens. The probe
is a long, thin magnet hung from one end of a balance
beam, with a counterweight fixed to the other end of the
balance beam. A spiral spring allows the force applied to
the magnet to be varied. The spring is wound by means
of turning a knob with a corresponding reading on a dial.
When the magnet is pulled free of a specimen, the white
dial reading used in conjunction with the calibration
curve establishes the FN of the specimen.

10 Welding Research Council, P.O. Box 201547, Shaker Heights,
OH 44120.
11 Manufactured by Magne-Gage Sales & Service, 629 Packer
Street, Avoca, PA 18641.

D2.2 Returning the Magne-Gage periodically to the fac-
tory for maintenance is desirable. With frequent use, one
year is a reasonable time; with occasional use, two years.

D2.3 A Magne-Gage No. 3 Magnet or equivalent can be
used with a variety of torsion balances to obtain the same
results as are obtained with a Magne-Gage. A complete
example of such a Magne-Gage-type instrument is given
in Extension of the WRC Ferrite Number System, refer-
enced in E1. Numerous other configurations could also
be conceived. This is outside the scope of this standard.

D2.4 A Magne-Gage No. 3 Magnet normally complies
with the requirements of 4.2. Once this is verified, the
Magne-Gage No. 3 Magnet can be used, after calibration
with primary standards, for Ferrite Number measurement
either with a Magne-Gage instrument, or with a suitably
modified beam balance.

D3. Feritscope/Ferritescope12

These instruments, which consist of a probe connected
by a cable to an electronics package (Figure D.2), are
usable in any position. Several models and a variety of
probes are available. Only one model and probe (FE8-
KF) has been shown to be able to be calibrated with pri-
mary standards, as given in Table C.1. All other models
must be calibrated with weld-metal-like secondary stan-
dards as no standard tables have been developed for cali-
bration with primary standards. Models are available in
either battery-powered or alternating current versions. At
least one model (the MP30) can be calibrated with
secondary standards up to 80 FN or more.

12 Manufactured by Fischer Technology, 750 Marshall Phelps
Road, Windsor, CT 06095.
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Figure D.1�Magne-Gage-Type Instruments
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øÝ÷ ÌÑÎÍ×ÑÒ ÞßÔßÒÝÛ É×ÌØ ÓßÙÒÛóÙßÙÛ ÒÑò í ÓßÙÒÛÌ

Figure D.1 (Continued)�Magne-Gage-Type Instruments

Figure D.2�Ferritescope Model FE8-KF
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D4. Inspector Gage13

This instrument (Figure D.3) is usable in any position. It
is a hand-held magnetic instrument with thumb-actuated
spring tension. The instrument gives direct readings in
FN if it is a new model designed to do so. Older models
can be rebuilt by the manufacturer to give acceptable
readings on weld metal in terms of FN. At the time of
this printing, the ability of Inspector Gages to determine
ferrite above 30 FN is unknown. The Inspector Gage
Model Number 111 with either a 6F (�% ferrite�) or a 7F
(FN) scale can be calibrated with primary standards
according to D4. Other models can only be calibrated
with secondary standards.

D5. Other Instruments

The following instruments at the time of the writing of
this revision are not capable of being calibrated to pri-
mary standards. They can, however, be calibrated with
weld-metal-like secondary standards and produce
acceptable consistent results. Again, it is the responsibil-
ity of the user to ensure that instrument calibration is
maintained and to have the instrument repaired by the
manufacturer if consistent readings on the weld-metal-
like secondary standards cannot be obtained. At the time

13 Manufactured by Elcometer, Inc., 1893 Rochester Industrial
Drive, Rochester Hills, MI 48309.

of this printing, the ability of these instruments to deter-
mine ferrite above 30 FN is unknown.

D5.1 Ferrite Indicator.14 This instrument (Figure D.4)
is commonly called a Severn Gage. It is usable in any
position. It is a go-no-go type gage which determines
whether the ferrite content of the weld under test is above
or below that of each of a number of inserts of various
magnetic strengths which come with the instrument. At
least one unthreaded test insert must be available for use
in conjunction with one of the threaded inserts with spec-
ified FN values. The purpose of the unthreaded inserts is
to assure that the magnet has not lost strength. Details
may be obtained from the manufacturer for conversion of
percent-ferrite values on earlier model Severn gages to
FN. Severn gages calibrated directly in terms of FN are
now available. Older model gages can be converted to
the FN scale by the manufacturer. Calibration of a Sev-
ern gage with secondary standards can only be approxi-
mate because the Severn gage does not provide a discrete
FN test value, only a range of possible FN values for the
sample under test.

D5.2 Foerster Ferrite Content Meter.15 This is a light
battery-powered instrument (Figure D.5) usable in any
position. It closely resembles the Feritscope in its operation

14 Manufactured by Severn Engineering Co., Inc., 98 Edge-
wood Street, Annapolis, MD 21401.
15 Marketed by Foerster Instrument, Inc., 140 Industry Drive,
RIDC Park West, Pittsburgh, PA 15275.

Figure D.3�Inspector Gage

Ý±°§®·¹¸¬ ß³»®·½¿² É»´¼·²¹ Í±½·»¬§ 
Ð®±ª·¼»¼ ¾§ ×ØÍ «²¼»® ´·½»²­» ©·¬¸ ßÉÍ Ô·½»²­»»ãË²·ª»®­·¬§ ±º Ì»¨¿­ Î»ª·­»¼ Í«¾ ß½½±«²¬ñëêîðððïïïì 

Ò±¬ º±® Î»­¿´»ô ðèñîçñîðïî îîæëðæìì ÓÜÌÒ± ®»°®±¼«½¬·±² ±® ²»¬©±®µ·²¹ °»®³·¬¬»¼ ©·¬¸±«¬ ´·½»²­» º®±³ ×ØÍ

ó
ó
À
ô
ô
À
ô
ô
À
ô
ô
ô
ô
ô
À
À
À
ô
ô
ô
À
À
ô
ô
À
ô
À
À
À
ô
ô
ó
À
ó
À
ô
ô
À
ô
ô
À
ô
À
ô
ô
À
ó
ó
ó



ßÉÍ ßìòîÓæîððê ø×ÍÑ èîìçæîððð ÓÑÜ÷

37

Figure D.4�Ferrite Indicator (Severn Gage)

Figure D.5�Foerster Ferrite Content Meter
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except that it has a single contact-point probe which
allows ferrite determination in very localized regions. On
older models, the meter output indicates ferrite content
as a percentage, which can be effectively converted to
FN values by use of suitable weld-metal-like secondary
standards to produce a satisfactory calibration curve.
Newer models are now available on which the meter
reads directly in FN values.

D5.3 Unspecified Instruments. A number of other mag-
netic measuring instruments are available for various

purposes. Many are regarded as not suitable in their
present form because of limitations such as range, prob-
lems in calibration, or varying response due to the posi-
tion of use or to their relation to the north-to-south
magnetic field lines of the earth. Instruments which are
suitable in other respects must still be calibrated to the
FN scale in a manner traceable to this standard. This can
be accomplished by the use of a set of weld-metal-like
secondary standards, as specified in Clause 7. The estab-
lishment of an adequate correlation is the responsibility
of the user.
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E1. Introduction
The American Welding Society (AWS) Board of Directors
has adopted a policy whereby all official interpretations
of AWS standards are handled in a formal manner.
Under this policy, all interpretations are made by the
committee that is responsible for the standard. Official
communication concerning an interpretation is directed
through the AWS staff member who works with that
committee. The policy requires that all requests for an
interpretation be submitted in writing. Such requests will
be handled as expeditiously as possible, but due to the
complexity of the work and the procedures that must be
followed, some interpretations may require considerable
time.

E2. Procedure
All inquiries shall be directed to:

Managing Director
Technical Services Division
American Welding Society
550 N.W. LeJeune Road
Miami, FL 33126

All inquiries shall contain the name, address, and affilia-
tion of the inquirer, and they shall provide enough infor-
mation for the committee to understand the point of
concern in the inquiry. When the point is not clearly
defined, the inquiry will be returned for clarification. For
efficient handling, all inquiries should be typewritten and
in the format specified below.

E2.1 Scope. Each inquiry shall address one single provi-
sion of the standard unless the point of the inquiry
involves two or more interrelated provisions. The provi-

sion(s) shall be identified in the scope of the inquiry
along with the edition of the standard that contains the
provision(s) the inquirer is addressing.

E2.2 Purpose of the Inquiry. The purpose of the inquiry
shall be stated in this portion of the inquiry. The purpose
can be to obtain an interpretation of a standard�s require-
ment or to request the revision of a particular provision
in the standard.

E2.3 Content of the Inquiry. The inquiry should be
concise, yet complete, to enable the committee to under-
stand the point of the inquiry. Sketches should be used
whenever appropriate, and all paragraphs, figures, and
tables (or annex) that bear on the inquiry shall be cited. If
the point of the inquiry is to obtain a revision of the
standard, the inquiry shall provide technical justification
for that revision.

E2.4 Proposed Reply. The inquirer should, as a
proposed reply, state an interpretation of the provision
that is the point of the inquiry or provide the wording for
a proposed revision, if this is what the inquirer seeks.

E3. Interpretation of Provisions of 
the Standard

Interpretations of provisions of the standard are made by
the relevant AWS technical committee. The secretary of
the committee refers all inquiries to the chair of the par-
ticular subcommittee that has jurisdiction over the por-
tion of the standard addressed by the inquiry. The
subcommittee reviews the inquiry and the proposed reply
to determine what the response to the inquiry should
be. Following the subcommittee�s development of the
response, the inquiry and the response are presented to
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the entire committee for review and approval. Upon
approval by the committee, the interpretation is an official
interpretation of the Society, and the secretary transmits
the response to the inquirer and to the Welding Journal
for publication.

E4. Publication of Interpretations
All official interpretations will appear in the Welding
Journal and will be posted on the AWS web site.

E5. Telephone Inquiries
Telephone inquiries to AWS Headquarters concerning
AWS standards should be limited to questions of a gen-
eral nature or to matters directly related to the use of the
standard. The AWS Board of Directors� policy requires
that all AWS staff members respond to a telephone
request for an official interpretation of any AWS stan-

dard with the information that such an interpretation can
be obtained only through a written request. Headquarters
staff cannot provide consulting services. However, the
staff can refer a caller to any of those consultants whose
names are on file at AWS Headquarters.

E6. AWS Technical Committees
The activities of AWS technical committees regarding
interpretations are limited strictly to the interpretation of
provisions of standards prepared by the committees or to
consideration of revisions to existing provisions on the
basis of new data or technology. Neither AWS staff nor
the committees are in a position to offer interpretive or
consulting services on (1) specific engineering problems,
(2) requirements of standards applied to fabrications
outside the scope of the document, or (3) points not
specifically covered by the standard. In such cases, the
inquirer should seek assistance from a competent engi-
neer experienced in the particular field of interest.
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Additional Normative Annex:

Annex C, Calibration of Legacy Instruments with Pri-
mary Standards

Additional Informative Annexes:

Annex D, Instruments

Annex E, Guidelines for the Preparation of Technical
Inquiries

Editorial Changes:

The title has been changed from Welding � Determination
of Ferrite Number (FN) in austenitic and duplex ferritic-
austenitic Cr-Ni stainless steel weld metals to Standard
Procedures for Calibrating Magnetic Instruments to
Measure the Delta Ferrite Content of Austenitic and
Duplex Ferritic-Austenitic Stainless Steel Weld Metal.

In all cases changed �This International standard� to �This
standard.�

In the Scope changed �manual metal arc� to �shielded
metal arc.�

Added new subclause 4.5.

Added zeroes in Table 1 after decimal to make these
figures consistent.

Added �Shielded Metal Arc� in title of Clause 5.

Changed �manual� to �shielded metal arc covered� in 5.1.

Deleted �be� after �should� in the Note of Figure 2.

Changed �laid� to �deposited� in 5.2 item f.

Changed �over� to �of� in 5.2, item e.

Added reference to Annex D in 7.1.

Deleted �to hand� from the end of second sentence of
7.3.

Added after first two sentences in Clause 8, �The first set
of secondary standards was made by Teledyne McKay in
the late 1960s. These were a build up of SMAW much
like the pad shown in 5.2. They were used to develop the
FN system of measuring ferrite as we know it today,
replacing the % ferrite system previously used. Tele-
dyne McKay subsequently produced and sold sets of
these secondary standards, but ceased doing so in the late
1970s.�

Added �last� in Clause 8, last sentence.

Added apostrophe to third line of A.3.1 to read �2� � �2�.

Changed �National Bureau of Standards (NBS)� to
�National Institute of Standards and Technology (NIST)�
in A.6.3.

Added footnote 7 �NIST was formerly named National
Bureau of Standards (NBS).�

Changed �NBS� to �NIST� in A.6.3, Table A.3, and
A.6.4.

Changed �by one operator� to �for each operator and� in
the last sentence of A.7.3.
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This annex is not a part of AWS A4.2M:2006 (ISO 8249:2000 MOD), Standard Procedures for
Calibrating Magnetic Instruments to Measure the Delta Ferrite Content of Austenitic and Duplex

Ferritic-Austenitic Stainless Steel Weld Metal, but is included for informational purposes only.
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ßÉÍ Ú·´´»® Ó»¬¿´ Í°»½·º·½¿¬·±²­ ¾§ Ó¿¬»®·¿´ ¿²¼ É»´¼·²¹ Ð®±½»­­

OFW SMAW

GTAW
GMAW

PAW FCAW SAW ESW EGW Brazing

Carbon Steel A5.20 A5.10 A5.18 A5.20 A5.17 A5.25 A5.26 A5.8, A5.31

Low-Alloy Steel A5.20 A5.50 A5.28 A5.29 A5.23 A5.25 A5.26 A5.8, A5.31

Stainless Steel A5.40 A5.9, A5.22 A5.22 A5.90 A5.90 A5.90 A5.8, A5.31

Cast Iron A5.15 A5.15 A5.15 A5.15 A5.8, A5.31

Nickel Alloys A5.11 A5.14 A5.14 A5.8, A5.31

Aluminum Alloys A5.30 A5.10 A5.8, A5.31

Copper Alloys A5.60 A5.70 A5.8, A5.31

Titanium Alloys A5.16 A5.8, A5.31

Zirconium Alloys A5.24 A5.8, A5.31

Magnesium Alloys A5.19 A5.8, A5.31

Tungsten Electrodes A5.12

Brazing Alloys and Fluxes A5.8, A5.31

Surfacing Alloys A5.21 A5.13 A5.21 A5.21 A5.21

Consumable Inserts A5.30

Shielding Gases A5.32 A5.32 A5.32
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ßÉÍ Ú·´´»® Ó»¬¿´ Í°»½·º·½¿¬·±²­ ¿²¼ Î»´¿¬»¼ Ü±½«³»²¬­

Designation Title

FMC Filler Metal Comparison Charts

IFS International Index of Welding Filler Metal Classifications

UGFM User�s Guide to Filler Metals

A4.2M
(ISO 8249 MOD)

Standard Procedures for Calibrating Magnetic Instruments to Measure the Delta Ferrite Content Austenitic and
Duplex Ferritic-Austenitic Stainless Steel Weld Metal

A4.3 Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic, Bainitic, and Ferritic
Steel Weld Metal Produced by Arc Welding

A4.4M Standard Procedures for Determination of Moisture Content of Welding Fluxes and Welding Electrode Flux Coverings

A5.01 Filler Metal Procurement Guidelines

A5.1/A5.1M Specification for Carbon Steel Electrodes for Shielded Metal Arc Welding

A5.2 Specification for Carbon and Low Alloy Steel Rods for Oxyfuel Gas Welding

A5.3/A5.3M Specification for Aluminum and Aluminum-Alloy Electrodes for Shielded Metal Arc Welding

A5.4/A5.4M Specification for Stainless Steel Electrodes for Shielded Metal Arc Welding

A5.5/A5.5M Specification for Low-Alloy Steel Electrodes for Shielded Metal Arc Welding

A5.6 Specification for Covered Copper and Copper Alloy Arc Welding Electrodes

A5.7 Specification for Copper and Copper Alloy Bare Welding Rods and Electrodes

A5.8/A5.8M Specification for Filler Metals for Brazing and Braze Welding

A5.9/A5.9M Specification for Bare Stainless Steel Welding Electrodes and Rods

A5.10/A5.10M Specification for Bare Aluminum and Aluminum-Alloy Welding Electrodes and Rods

A5.11/A5.11M Specification for Nickel and Nickel-Alloy Welding Electrodes for Shielded Metal Arc Welding

A5.12/A5.12M Specification for Tungsten and Tungsten-Alloy Electrodes for Arc Welding and Cutting

A5.13 Specification for Surfacing Electrodes for Shielded Metal Arc Welding

A5.14/A5.14M Specification for Nickel and Nickel-Alloy Bare Welding Electrodes and Rods

A5.15 Specification for Welding Electrodes and Rods for Cast Iron

A5.16/A5.16M Specification for Titanium and Titanium Alloy Welding Electrodes and Rods

A5.17/A5.17M Specification for Carbon Steel Electrodes and Fluxes for Submerged Arc Welding

A5.18/A5.18M Specification for Carbon Steel Electrodes and Rods for Gas Shielded Arc Welding

A5.19 Specification for Magnesium Alloy Welding Electrodes and Rods

A5.20/A5.20M Specification for Carbon Steel Electrodes for Flux Cored Arc Welding

A5.21 Specification for Bare Electrodes and Rods for Surfacing

A5.22 Specification for Stainless Steel Electrodes for Flux Cored Arc Welding and Stainless Steel Flux Cored Rods for
Gas Tungsten Arc Welding

A5.23/A5.23M Specification for Low-Alloy Steel Electrodes and Fluxes for Submerged Arc Welding

A5.24/A5.24M Specification for Zirconium and Zirconium Alloy Welding Electrodes and Rods

A5.25/A5.25M Specification for Carbon and Low-Alloy Steel Electrodes and Fluxes for Electroslag Welding

A5.26/A5.26M Specification for Carbon and Low-Alloy Steel Electrodes for Electrogas Welding

A5.28/A5.28M Specification for Low-Alloy Steel Electrodes and Rods for Gas Shielded Arc Welding

A5.29/A5.29M Specification for Low-Alloy Steel Electrodes for Flux Cored Arc Welding

A5.30 Specification for Consumable Inserts

A5.31 Specification for Fluxes for Brazing and Braze Welding

A5.32/A5.32M Specification for Welding Shielding Gases
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