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Abstract

This specification outlines the requirements for resistance welding electrodes relating to the automotive welding industry.
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AWS D8.6:2005

Statement on the Use of American Welding Society Standards

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 H). 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 D8 Committee on Automotive Welding. It must be reviewed
every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommendations, 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 D8 Committee on Automotive
Welding 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 D8 Committee on Automotive Welding 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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Foreword

This foreword is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.

This specification is designed to supplement RWMA Bulletin 16, Resistance Welding Equipment Standards.

Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary,
AWS D8 Committee on Automotive Welding, American Welding Society, 550 N.W. LeJeune Road, Miami, FL 33126.

Official interpretation 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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Specification for Automotive
Resistance Spot Welding Electrodes

1. Scope

This specification outlines the requirements for resistance
spot welding electrodes, hereafter referred to as AWS
RSW electrodes or simply RSW electrodes.

RSW electrodes shall comply with Resistance Welder
Manufacturers’ Association (RWMA) standards in addi-
tion to the specifications and requirements of this specifi-
cation. In case of any conflict between RWMA standards
and AWS standards, the AWS specification shall govern.
Examples of several widely used commercially available
standard automotive industrial type caps and shanks are
shown in the informative annexes.

This specification makes sole use of U.S. Customary
Units. Approximate mathematical equivalents in the
International System of Units (SI) are provided for com-
parison in parentheses or in appropriate columns in
tables and figures.

Safety and health issues and concerns are beyond the
scope of this specification, and therefore are not fully
addressed herein. Safety and health information is avail-
able from other sources, including, but not limited to,
ANSI Z49.1, Safety in Welding, Cutting, and Allied
Processes, and applicable federal and state regulations.

2. Normative References

The following standard contains provisions which,
through reference in this text, constitute provisions of
this AWS standard. For undated references, the latest
edition of the referenced standard shall apply. For dated
references, subsequent amendments to, or revisions of,
any of these publications do not apply.

1. RWMA Bulletin 16, Resistance Welding Equipment
Standards, Section 1!; and

IRWMA standards are published by the American Welding
Society, 550 N.W. LeJeune Road, Miami, FL 33126.

2. AWS A3.0, Standard Welding Terms and Defini-
tions Including Terms for Adhesive Bonding, Brazing,
Soldering, Thermal Cutting, and Thermal Spraying 2

3. Terms and Definitions

The definitions given here are the names and descrip-
tions of the various types, shapes, and configurations
used to identify resistance spot welding electrodes. All
other terms used herein are defined by AWS A3.0, Stan-
dard Welding Terms and Definitions.

For the purposes of this document, the following terms
and definitions apply:

resistance spot welding (RSW) electrodes. The compo-
nent of a resistance welding machine through which the
welding current and, in most cases, pressure are applied
directly to the work.

electrode shapes. The various forms of RSW electrodes
covered by this standard are as follows:

1. Straight electrodes with tapered shanks
2. Straight electrodes with straight shanks
3. Electrode caps and cap-adaptor shanks
4. Single-bend electrodes

5. Double-bend electrodes

6. Special-faced electrodes

The RSW electrode tapers and straight shanks are
shown and defined in Figure 12 (see Clause 7) of this
specification.

nose configurations. The following nose styles are shown
and defined in Figure 13 (see 7.2) of this specification.

1. Type A—Pointed

2AWS standards are published by the American Welding
Society, 550 N.W. LeJeune Road, Miami, FL 33126.

1
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Type B—Dome
Type C—Flat
Type D—Offset

Type E—Truncated cone

S

Type F—Radius

4. Materials

4.1 Wrought and Forged Materials. Only wrought and
forged copper alloys are considered standard under this
specification, excluding the special face materials.

4.2 Material Structure. The material shall be of uniform
homogenous structure, free from irregularities in surface
hardness, segregation, oxides, or harmful inclusions.

4.3 Chemical Composition. The approximate chemical
compositions of the electrode material shall be as shown
in Table 1.

4.4 Physical Requirements. The physical requirements
for various electrode materials are given in Table 2.

5. Dimensions and Specifications

5.1 Contact Surfaces. All contact surfaces shall be
smooth, 35 pin (0.88 um) maximum, and free of tool
marks for good electrical contact.

5.2 Water Passages. When pointed drills are used for
water passages, the drill point shall have a 120° included
angle.

5.3 Bent Electrodes. All bent electrodes shall have a
minimum bend radius of 3/8 in on 1/2 in (9.5 mm on
12.7 mm) diameter electrodes, 1/2 in on 5/8 in (12.7 mm
on 15.9 mm) diameter electrodes, and 5/8 in on 3/4 in
(15.9 mm on 19 mm) diameter electrodes.

6. Identification

6.1 Markings. All electrodes shall be clearly marked
with the vendor’s name and the RSW standard number.

Note: Do not mark on the mechanical or electrical con-
tact surfaces. Etching is not acceptable.

6.2 Electrode Identification Systems for AWS RSW
Straight and Bent Electrodes. The following identifica-
tion system shall be used for the AWS RSW straight and
bent electrodes:

6.2.1 Codes for RWMA standard straight electrodes
are shown in Table 3 and Figure 1.

Copyright American Welding Society
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6.2.2 Codes for RWMA single-bend electrodes are
shown in Table 4 and Figure 2.

6.2.3 Codes for RWMA double-bend electrodes are
shown in Table 5 and Figure 3.

6.3 Electrode Identification System for AWS RSW
Cap Electrodes. The following identification system
will be used for AWS RSW cap electrodes:

6.3.1 Codes for RWMA standard male cap electrodes
are shown in Table 6 and Figure 4.

6.3.2 Codes for RWMA standard female cap elec-
trodes are shown in Table 7 and Figure 5.

6.4 Electrode Identification System for AWS RSW
Cap-Adaptor Shanks. The following identification sys-
tem will be used for standard RSW cap-adaptor shanks:

6.4.1 Codes for RWMA straight cap-adaptor shanks
for male caps are shown in Table 8 and Figure 6.

6.4.2 Codes for RWMA single-bend cap-adaptor
shanks for male caps are shown in Table 9 and Figure 7.

6.4.3 Codes for RWMA double-bend cap-adaptor
shanks for male caps are shown in Table 10 and Figure 8.

6.4.4 Codes for RWMA straight cap-adaptor shanks
for female caps are shown in Table 11 and Figure 9.

6.4.5 Codes for RWMA single-bend cap-adaptor
shanks for female caps are shown in Table 12 and Figure
10.

6.4.6 Codes for RWMA double-bend cap-adaptor
shanks for female caps are shown in Table 13 and Figure
11.

7. RWMA Tapered and Straight
Shank Electrodes

The term “straight shank” should not be confused with
“cap-adaptor shank.” Most standard electrodes are de-
signed with “tapers” to fit standard holders. “Straight
shank” electrodes are rare, and refer to those made with-
out tapers. No tables or figures are provided for these
items. Dimensions “J” and “K” will match dimension
“M” for any “straight shank electrode.”

7.1 Standard Tapered Electrodes. The general dimen-
sions for RSW tapered electrodes shall be as shown in
Table 14 and Figure 12.

7.2 Standard Straight Electrode Noses. The nose con-
figurations for RWMA RSW Electrodes shall be as
shown in Table 15 and Figure 13.
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Table 1
Chemical Compositions? of RWMA Materials

RWMA
Class

RWMA
Number

Description

Cu
(incl. Ag)

Fe

W

Cd

Ni Co

Cr

Si

Pb

Zr Al

Group A—Copper Base Alloys

1.15000°

Zirconium
Copper

99.80
Min.

0.7-
1.2

0.10-
0.20

1.16200°

Cadmium
Copper

Rem.

0.02
Max.

2.18150°

Chromium-
Zirconium
Copper

Rem.

0.05-
0.25

2.18200°

Chromium
Copper

Rem.

0.10
Max.

0.6—
1.2

0.10
Max.

0.05
Max.

3.17500°

Cobalt-
Beryllium
Copper

Rem.

0.10
Max.

24—

0.20
Max.

0.4-
0.7

0.20
Max.

3.17510°

Nickel-
Beryllium
Copper

Rem.

0.10
Max.

1.4- ] 0.30

22

Max.

0.20
Max.

0.2—
0.6

0.20
Max.

1.18000°

Nickel-
Silicon-
Chromium
Copper

Rem.

0.15
Max.

1.8-

0.1-

0.4-

4.17200P

Beryllium
Copper

Rem.

0.02
Max.

0.20
Max.

Group B—Refractory Metal and Refractory

Metal Compo

sites

10

10.74450

Copper
Tungsten

43-47

Rem.

11

11.74400

Copper
Tungsten
(ASTM B 702
C1D)

23-27

Rem.

12.74350

Copper
Tungsten
(ASTM B 702
Cl1E)

18-22

Rem.

13.74300

Tungsten

99.9
Min.

14

14.42300

Molybdenum
(ASTM

B 387) Alloy
360 or 361

Mo
99.9

Min.

Group C—Specialty Materials

20

20.15760

Dispersion
Strengthened
Copper

98.77

0.01
Max.

0.01
Max.

0.58-
0.62

2 Composition by weight %.
b Last five digits of RWMA numbers correspond to five digits following a “C” in the Copper Development Association and Unified Numbering Systems.
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Table 2
Minimum Mechanical and Physical Properties for RWMA Copper Alloys
Yield Strength,®
ksi Ultimate Elongation %
Group A? Conductivity (5% Ext. Tensile Strength, in 2 in or
Copper Base Alloys Hardness Rockwell %IACSP Under Load) ksi 4 Diameters
Size Range Class Class Class Class Class
in mm 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

Diameter—Round Rod Stock (Cold Worked)

Up to Upto |65HRB|75HRB| 90HRB | 80% | 75% | 45% | 45 | 55 | 90 | 60 | 65 | 95 |13% | 13% | 9%
1 25

Over 1 Over25 |60 HRB |70 HRB | 90 HRB | 80% | 75% | 45% | 45 55 90 | 55 59 | 92 |14% | 13% | 9%
to 2 to 51

Over2 | Over51 |55HRB |65 HRB| 90 HRB | 80% | 75% | 45% | 45 55 90 | 50 | 55 88 | 15% | 13% | 9%
to3 to 76

Thickness—Square, Rectangular, and Hexagonal Bar Stock (Cold Worked)

Up to Upto |55HRB |70 HRB| 90 HRB | 80% | 75% | 45% | 45 | 45 | 90 | 60 | 65 | 95 |13% | 13% | 9%

Over Over |50HRB |65 HRB | 90 HRB | 80% | 75% | 45% | 45 | 40 | 90 | 50 | 55 | 90 |14% | 13% | 9%

Thickness—Forgings

Up to Upto |55HRB |65HRB |90 HRBY| 80% | 75% | 45% | 45 | 45 | 50 | 60 | 55 | 94 |12% | 13% | 9%

1 25
Over 1 | Over25 |50 HRB |65 HRB | 90 HRBY| 80% | 75% | 45% | 45 | 45 | 50 | 50 | 55 | 90 |13% | 13% | 9%
to 2 to 51
O;er Over 51 |50 HRB |65 HRB | 90 HRBY| 80% | 75% | 45% | 45 | 40 | 50 | 50 | 55 | 88 [13% |13% | 9%
Castings
All All NA |55HRB|90HRB | NA | 70% [45% | NA | 20 | 45 [ NA | 45 | 75 | NA [ 12% | 5%

2 All materials are in fully heat treated condition unless otherwise specified. Round rod up to 1 in (25 mm) diameter is fully heat treated and cold
worked.
1

b Conductivity = ——— —
0.0058 (Resistivity)

where: Conductivity is expressed in %IACS and resistivity is in the units uQ cm.

¢ Yield strength listed is typical—actual can be higher or lower.
4 Hot worked and heat treated—but not cold worked.

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Table 1.8.4, January 1996.

4
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8. RWMA Electrode Caps and
Cap-Adaptor Shanks

8.1 Male Cap Electrodes. The dimensions for RWMA
RSW male electrode caps shall be as shown in Table 16
and Figure 14.

8.2 Cap-Adaptor Shanks for Male Cap Electrodes.
The dimensions for RWMA RSW cap-adaptor shanks
for male cap electrodes shall be as shown in Table 17 and
Figure 15.

8.3 Female Cap Electrodes. The dimensions for
RWMA RSW female electrode caps shall be as shown in
Table 18 and Figure 16.

8.4 Cap-Adaptor Shanks for Female Cap Electrodes.
The dimensions for RWMA RSW cap-adaptor shanks
for female cap electrodes are shown in Table 19 and
Figure 17.

9. Single-Bend Electrodes

9.1 Dimensions for Single-Bend Electrodes. The
dimensions for RWMA RSW single-bend electrodes are
shown in Figure 2 (see 6.2.2), with tapers conforming to
Table 14 and Figure 12 (see 7.1), and noses conforming
to Table 15 and Figure 13 (see 7.2).

9.2 Dimensions for Water Tubes in Single-Bend Elec-
trodes. RWMA single-bend electrodes shall be supplied
with water tubes preinserted. Dimensions for water tubes
are given in Table 20.

10. Double-Bend Electrodes

10.1 Dimensions for Double-Bend Electrodes. The
dimensions for RWMA RSW double-bend electrodes are
shown in Figure 3 (see 6.2.3), with tapers conforming to
Table 14 and Figure 12 (see 7.1), and noses conforming
to Table 15 and Figure 13 (see 7.2). Table 21 gives com-
monly available double-bend electrode designations as
listed by the RWMA.

10.2 Dimensions for Water Tubes in Double-Bend
Electrodes. RWMA RSW double-bend electrodes shall
be supplied with water tubes preinserted. Dimensions for
the water tubes are given in Table 20 (see 9.2).

11. Special-Faced Electrodes

The nose portions of standard electrodes may be supplied
with special faces of refractory metal compositions.
Standard nose forms are shown in Table 15 and Figure

Copyright American Welding Society
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13. RWMA standard face materials are shown in Table
1, Group B.

12. Single- and Double-Bend Adaptor
Shanks for Standard Electrode
Caps

12.1 Single-Bend Adaptor Shanks for Standard
Electrode Caps

12.1.1 The general dimensions for RWMA RSW
single-bend adaptor shanks for male electrode caps are
shown in Figure 7 (see 6.4.2), with taper details con-
forming to Table 18 and Figure 15 (see 8.2).

12.1.2 The general dimensions for RWMA RSW
single-bend adaptor shanks for female electrode caps are
shown in Figure 10 (see 6.4.5), with taper details con-
forming to Table 19 and Figure 17 (see 8.4).

12.1.3 Single-bend adaptor shanks shall be supplied
with water tubes preinserted. Dimensions for the water
tubes are given in Table 20 (see 9.2).

12.2 Double-Bend Adaptor Shanks for Standard
Electrode Caps

12.2.1 The general dimensions for RWMA RSW
double-bend adaptor shanks for male electrode caps are
shown in Figure 8 (see 6.4.3), with taper details con-
forming to Table 17 and Figure 15 (see 8.2).

12.2.2 The general dimension for RWMA RSW
double-bend adaptor shanks for female electrode caps are
shown in Figure 11 (see 6.4.6), with taper details con-
forming to Table 18 and Figure 16 (see 8.3).

12.2.3 Double-bend adaptor shanks shall be supplied
with water tubes preinserted. Dimensions for the water
tubes are given in Table 20 (see 9.2).

13. Engineering Information

Several tables and figures have been placed into the
annexes of this specification. This, while very useful, is
to be considered informational only, and does not imply
any requirements of this standard.

Included are:

Annex A—Recommended Electrode Materials for Spot
Welding Dissimilar and Similar Metals

Annex B—Standard Gauges for Confirmation of
RWMA “Standard Electrode Tapers”

Annex C—Standard Gauges for Confirmation of
RWMA “Standard Male Cap Electrode Tapers”

Licensee=University of Texas Revised Sub Account/5620001114
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Annex D—Standard Gauges for Confirmation of
RWMA “Standard Female Cap Electrode Tapers”

Annex E—Recommended Sizes of Stock RWMA Elec-
trode Numbers and Welding Face Diameters for use at
Various Welding Force Ranges

Annex F—Cap Electrode and Cap Electrode Adaptor Con-
ventions in Common Usage by Automotive Companies

Figure F.1—Male Cap Electrode Ordering Codes
Figure F.1M—Male Cap Electrode Ordering Codes
Figure F.2—Male Cap Electrode Dimensions

Figure F.2M—Male Cap Electrode Dimensions
Figure F.3—Male Cap Electrode Nose Descriptions
Figure F.3M—Male Cap Electrode Nose Descriptions

Figure F.4—Male Cap Electrode Adaptor Shank—
Ordering Codes

Figure F.4M—Male Cap Electrode Adaptor Shank—
Ordering Codes

Figure F.5—Male Cap Electrode Adaptor Shank—
Dimensional Specifications

Figure F.5M—Male Cap Electrode Adaptor Shank—
Dimensional Specifications

Figure F.6—3/4 in Increased Water Flow Male Cap
Electrodes—Ordering Codes

Figure F.6M—19 mm Increased Water Flow Male
Cap Electrodes—Ordering Codes

Figure F.7—3/4 in Increased Water Flow Male Cap
Electrodes—Nose Design

Figure F.7M—19 mm Increased Water Flow Male
Cap Electrodes—Nose Design

Figure F.8—3/4 in Increased Water Flow Male Cap
Electrodes—Dimensions

Figure F.8M—19 mm Increased Water Flow Male
Cap Electrodes—Dimensions

Figure F9—Type “F’ Female Cap Electrodes—
Ordering Codes

Copyright American Welding Society
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Figure F.10—Type “F” Female Cap Electrodes—
Description

Figure F.10M—Type “F” Female Cap Electrodes—
Description

Figure F.11—Straight Adaptor for Type “F”’ Female
Cap Electrodes—Ordering Codes

Figure F.12—Straight Adaptor for Type “F” Female
Cap Electrodes—Description

Figure F.12M—Straight Adaptor for Type “F’
Female Cap Electrodes—Description

Annex G—Female Cap Electrode and Adaptor Conven-
tions in Common Usage by Automotive Companies

Figure G.1—Nomenclature for Straight Adaptors and
Assemblies for Female Cap Electrodes with RWMA
#5 Taper

Figure G.1M—Nomenclature for Straight Adaptors
and Assemblies for Female Cap Electrodes with
RWMA #5 Taper

Figure G.2—Nomenclature for Straight Adaptors and
Assemblies for Female Cap Electrodes with RWMA
#4 Cap and RWMA #4 Tapers

Figure G.2M—Nomenclature for Straight Adaptors
and Assemblies for Female Cap Electrodes with
RWMA #4 Cap and RWMA #4 Tapers

Figure G.3—Nomenclature for Straight Adaptors
and Caps for Female Cap Electrodes with RWMA
#6 Taper

Figure G.3M—Nomenclature for Straight Adaptors
and Caps for Female Cap Electrodes with RWMA
#6 Taper

Figure G.4—Nomenclature for Female Electrode
Caps

Figure G.4M—Nomenclature for Female Electrode
Caps

Annex H—Guidelines for the Preparation of Technical
Inquiries
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Table 3

Coding for Standard Straight Electrodes

A-2 4 12
T
4 =
5 =
6 =
7 =
1 =
2 =
3 =
20 =
A =
B
C
D
E
F =

Length in 1/4 in (6.4 mm) increments, i.e., 12 = 3 in (76.2 mm)

#4 RW Size Electrode, 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia.
#5 RW Size Electrode, 5/8 in (15.9 mm) Dia.
#6 RW Size Electrode, 3/4 in (19.1 mm) Dia.
#7 RW Size Electrode, 7/8 in (22.2 mm) Dia.

RWMA Group A, Class 1 Material
RWMA Group A, Class 2 Material
RWMA Group A, Class 3 Material
RWMA Group C, Class 20 Material

Electrode with “A” (Pointed) Nose

= Electrode with “B” (Dome) Nose

= Electrode with “C” (Flat) Nose

= Electrode with “D” (Offset) Nose

= Electrode with “E” (Truncated) Nose

Electrode with “F” (Radius) Nose

(see Clause 7)

(see 4.3 and 4.4)

(Figure 1)

“A” POINTED “B” DOME

——————— -——=T—-—" ——m = =T "1 "
I'\ '\

— - — 1 —— — - — - — - — — -
17 17/

- e 155 A S I ——4

“C” FLAT “D” OFFSET

______ -___-__r\\ _____________T\\

I —— — » — — | — p — ;/ —

_______ _—— -tV R R E—

“E” TRUNCATED “F” RADIUS

——————— - ——mmm =TT~ "»
I\ N

- — 4 —+ —4 ———1 1 - —————-—I)-————'~
17 /

_______ D R RN IS R 2

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.16, p. 1-8-23, January 1996.
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Table 4
Coding for Single-Bend Electrodes

SA-3 86 16-12-15

—L 15 = Angle of Bend in Degrees

12 = Amount of Offset in 1/16 in (1.59 mm) increments

[i.e., 12=12/16 in (19.1 mm) = 3/4 in (19.1 mm) Offset]

Electrode Length in 1/4 in (6.4 mm) increments [i.e., 12 =3 in (76.2 mm)]

T4 = #4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock

TS5 = #5RW Taper on 5/8 in (15.9 mm) Dia. Stock

T 6 = #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock

T 7 = #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock (see Clause 9)

S 4 = No Taper on 1/2 in (12.7 mm) Dia. Stock

S5 = No Taper on 5/8 in (15.9 mm) Dia. Stock

S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock

S5 = No Taper on 7/8 in (22.2 mm) Dia. Stock

2 = RWMA Group A, Class 2 Material (see 4.3 and 4.4)

3 = RWMA Group A, Class 3 Material

S A = Single-Bend “A” (Pointed) Nose Electrode

S B = Single-Bend “B” (Dome) Nose Electrode

S C = Single-Bend “C” (Flat) Nose Electrode (Figure 1)

S D = Single-Bend “D” (Offset) Nose Electrode

S E = Single-Bend “E” (Truncated) Nose Electrode

S F = Single-Bend “F” (Radius) Nose Electrode

LENGTH IN 1/4 in (6.4 mm) INCREMENTS
+1/16 in (1.6 mm) |
TAPERED OR OFFSET IN
STRAIGHT 1/16in (1.6 mm)
\‘& INCREMENTS

REFER TO “STANDARD STRAIGHT
ELECTRODES WITH TAPERED
SHANKS” FOR DIMENSION AND
TOLERANCE INFORMATION

ANGLE OF
BEND IN
DEGREES

+1/16 in (1.6 mm)

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.17, p. 1-8-28, January 1996.

Figure 2—Single-Bend Electrode Terminology
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Table 5
Coding for Double-Bend Electrodes
DA-2 TS5 16-12
12 = Amount of Offset in 1/16 in (1.59 mm) increments
[i.e., 12=12/16in (19.1 mm) = 3/4 in (19.1 mm) Offset]
Electrode Length in 1/4 in (6.4 mm) increments [i.e., 16 =4 in (101.6 mm)]
T4 = #4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock
TS5 = #5RW Taper on 5/8 in (15.9 mm) Dia. Stock
T 6 = #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock
T7 = #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock (see Clause 10)
S 4 = No Taper on 1/2 in (12.7 mm) Dia. Stock
S5 = No Taper on 5/8 in (15.9 mm) Dia. Stock
S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock
S5 = No Taper on 7/8 in (22.2 mm) Dia. Stock
2 = RWMA Group A, Class 2 Material (see 4.3 and 4.4)
3 = RWMA Group A, Class 3 Material
D A = Double-Bend “A” (Pointed) Nose Electrode
D B = Double-Bend “B” (Dome) Nose Electrode
D C = Double-Bend “C” (Flat) Nose Electrode (Figure 1)
D D = Double-Bend “D” (Offset) Nose Electrode
D E = Double-Bend “E” (Truncated) Nose Electrode
D F = Double-Bend “F” (Radius) Nose Electrode
LENGTH IN 1/4 in (6.4 mm) INCREMENTS
+1/16 in (1.6 mm)
- N
TO BE o y//JJ
SPECIFIED ‘
TAPERED OR BY USER Sl)/'1:28E-(r1 Ig )
in (1.6 mm
STRAIGHT TO BgYsgggF'{F'ED INCREMENTS
‘ X | +1/16 in (1.6 mm)
REFER TO “STANDARD STRAIGHT [l ______ . _-
ELECTRODES WITH TAPERED 1 | _ _ _ _
SHANKS” FOR DIMENSION AND _
TOLERANCE INFORMATION | °°7777 -~

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.18, p. 1-8-29, January 1996.

Figure 3—Double-Bend Electrode Terminology
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Table 6
Coding for Standard Male Cap Electrodes
MA-2 5
! 4 = #4 RW Size on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock

5 = #5RW Taper on 5/8 in (15.9 mm) Dia. Stock
6 = #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock
7 = #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock (see Clause 8)
1 = RWMA Group A, Class 1 Material

= RWMA Group A, Class 2 Material (see 4.3 and 4.4)
3 = RWMA Group A, Class 3 Material
20 = RWMA Group C, Class 20 Material
M A = Male Cap Electrode with “A” (Pointed) Nose
M B = Male Cap Electrode with “B” (Dome) Nose Electrode
M C = Male Cap Electrode with “C” (Flat) Nose Electrode (Figure 4)
M D= Male Cap Electrode with “D” (Offset) Nose Electrode
M E = Male Cap Electrode with “E” (Truncated) Nose Electrode
M F = Male Cap Electrode with “F” (Radius) Nose Electrode

“A” POINTED “B” DOME “C” FLAT
I
"""" el Tt T T ittty Ruiaie'
NN B SN N NN N
1 I 1
“D” OFFSET “E” TRUNCATED “F” RADIUS

|
1
!
i
T
!

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.20, p. 1-8-30, January 1996.

Figure 4—Male Cap Electrode Types
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Table 7

Coding for Standard Female Cap Electrodes

~N N b

—_

20

FA
FB
FC

FE
FF

= #4 RW Size on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock
= #5 RW Taper on 5/8 in (15.9 mm) Dia. Stock
= #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock
= #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock

= RWMA Group A, Class 1 Material
= RWMA Group A, Class 2 Material
= RWMA Group A, Class 3 Material
= RWMA Group C, Class 20 Material

Female Cap Electrode with “A” (Pointed) Nose
Female Cap Electrode with “B” (Dome) Nose Electrode

= Female Cap Electrode with “C” (Flat) Nose Electrode
FD =

Female Cap Electrode with “D” (Offset) Nose Electrode
Female Cap Electrode with “E” (Truncated) Nose Electrode

= Female Cap Electrode with “F” (Radius) Nose Electrode

(see Clause 8)

(see 4.3 and 4.4)

(Figure 5)

Copyright American Welding Society

Provided by IHS under license with AWS
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No reproduction or networking permitted without license from IHS
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1 _ ! | _ 4 ]
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! __
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| 1
-y JI_ — - 4 _ _:_' -
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Figure S—Female Cap Electrode Types
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Table 8

Coding for Straight Cap-Adaptor Shanks for Male Electrode Caps

SM-2 T5 12

T "L Electrode Length in 1/4 in (6.4 mm) increments [i.e., 12 = 3 in (76.2 mm)] (Figure 6-L2)
T4 = #4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock
TS5 = #5RW Taper on 5/8 in (15.9 mm) Dia. Stock
T 6 = #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock
T 7 = #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock (see Clause 8)
S 4 = No Taper on 1/2 in (12.7 mm) Dia. Stock
S5 = No Taper on 5/8 in (15.9 mm) Dia. Stock
S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock
S5 = No Taper on 7/8 in (22.2 mm) Dia. Stock
2 = RWMA Group A, Class 2 Material (see 4.3 and 4.4)
3 = RWMA Group A, Class 3 Material
S M = Straight adaptor shank for Male cap electrodes (Figure 6)
REFER TO “STANDARD STRAIGHT H-------4 -————r === | e B
ELECTRODES WITH TAPERED | _ [ B oy ___:__
SHANKS” FORDIMENSIONAND || L [ | |
TOLERANCE INFORMATION UL [ 77 77=- -=-

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.21, p. 1-8-34, January 1996.

Figure 6—Straight Cap-Adaptor Shank for Male Cap
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Table 9
Coding for Single-Bend Adaptor Shanks for Male Electrode Caps

1%
<

5-3 S6

16-12-15
Angle of Bend in Degrees

T 15 =
12 = Amount of Offset in 1/16 in (1.59 mm) increments

[i.e., 12=12/16 in (19.1 mm) = 3/4 in (19.1 mm) Offset]

Shank Length in 1/4 in (6.4 mm) increments [i.e., 16 =4 in (101.6 mm)] (Figure 7)
T 4 = #4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock

T 5 = #5 RW Taper on 5/8 in (15.9 mm) Dia. Stock

T 6 = #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock

T 7 = #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock (see Clause 8)

S 4 = No Taper on 1/2 in (12.7 mm) Dia. Stock
S 5 = No Taper on 5/8 in (15.9 mm) Dia. Stock
S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock
S 5 = No Taper on 7/8 in (22.2 mm) Dia. Stock

RWMA Group A, Class 2 Material
3 = RWMA Group A, Class 3 Material

(see 4.3 and 4.4)

SMS = Adaptor shank for Male cap electrodes with Single-Bend (Figure 7)

LENGTH IN 1/4 in (6.4 mm) INCREMENTS
+1/16 in (1.6 mm) |

TAPERED OR
STRAIGHT
OFFSET IN
BEND IN INCREMENTS
___________________ DEGREES +1/16 in (16 mm)

REFER TO “STANDARD STRAIGHT ELECTRODES
WITH TAPERED SHANKS” FOR DIMENSION
AND TOLERANCE INFORMATION

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.22, p. 1-8-36, January 1996.

Figure 7—Single-Bend Cap-Adaptor Shank for Male Cap
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Table 10
Coding for Double-Bend Adaptor Shanks for Male Electrode Caps

|%2]
|
[\ ]
|3
ln
=)
|
[y}

"T— 12 = Amount of Offset in 1/16 in (1.59 mm) increments
[i.e., 12=12/16 in (19.1 mm) = 3/4 in (19.1 mm) Offset]

Electrode Length in 1/4 in (6.4 mm) increments [i.e., 16 =4 in (101.6 mm)] (Figure 8)

T 4 = #4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock

T 5 = #5 RW Taper on 5/8 in (15.9 mm) Dia. Stock

T 6 = #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock

T 7 = #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock (see Clause 8)

S 4 = No Taper on 1/2 in (12.7 mm) Dia. Stock
S 5 = No Taper on 5/8 in (15.9 mm) Dia. Stock
S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock

S 5 = No Taper on 7/8 in (22.2 mm) Dia. Stock
2 = RWMA Group A, Class 2 Material (see 4.3 and 4.4)
3 = RWMA Group A, Class 3 Material
S M D = Adaptor shank for Male cap electrodes with Double-Bend (Figure 8)
LENGTH IN 1/4 in (6.4 mm)
INCREMENTS +1/16 in (1.6 mm)
f— —IT!'_—_-_:—_ - D
STRAIGHT - W1 Y
SHANK T
LENGTH?
TAPERED OR OFFS.ET IN
STRAIGHT — STRAIGHT 1/16in (1.6 mm)
| SOCKET INCREMENTS
a +1/16in (1.6 mm
REFER TO “STANDARD STRAIGHT (T ______| | _ - LENGTH ( )
ELECTRODES WITHTAPERED || ] _ ~ ~ .
SHANKS” FOR DIMENSION AND 3
TOLERANCE INFORMATION L~~~ " [~

@Either Straight Shank Length or Straight Socket Length may be specified by user, but not both.

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.23, p. 1-8-37, January 1996.

Figure 8—Double-Bend Cap-Adaptor Shank for Male Cap
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Table 11
Coding for Straight Cap-Adaptor Shanks for Female Electrode Caps

SF-2 T5 12
L Electrode Length in 1/4 in (6.4 mm) increments [i.e., 12 = 3 in (76.2 mm)] (Figure 9-L.2)

T 4 = #4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock

T 5 = #5 RW Taper on 5/8 in (15.9 mm) Dia. Stock

T 6 = #6 RW Taper on 3/4 in (19.1 mm) Dia. Stock

T 7 = #7 RW Taper on 7/8 in (22.2 mm) Dia. Stock (see Clause 8)

S 4 = No Taper on 1/2 in (12.7 mm) Dia. Stock
S 5 = No Taper on 5/8 in (15.9 mm) Dia. Stock
S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock

S 5 = No Taper on 7/8 in (22.2 mm) Dia. Stock

2 = RWMA Group A, Class 2 Material (see 4.3 and 4.4)
3 = RWMA Group A, Class 3 Material

S F = Straight adaptor shank for Female cap electrode (Figure 9)

REFER TO “STANDARD STRAIGHT H------dee e - R pp——
ELECTRODES WITH TAPERED
SHANKS” FOR DIMENSION AND
TOLERANCE INFORMATION

[ w———]

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.25, p. 1-8-40, January 1996.

Figure 9—Straight Cap-Adaptor Shank for Female Cap
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Table 12

Coding for Single-Bend Adaptor Shanks for Female Electrode Caps

9%}
T

S-3 S6 16-12-15

L

Shank Length in 1/4 in (6.4 mm) increments [i.e., 16 =4 in (101.6 mm)]

2 =RWMA Group A, Class 2 Material
3 =RWMA Group A, Class 3 Material

S FS = Adaptor shank for Female cap electrodes with Single-Bend

15 = Angle of Bend in Degrees

12 = Amount of Offset in 1/16 in (1.59 mm) increments
[i.e., 12 =12/16 in (19.1 mm) = 3/4 in (19.1 mm) Offset]

(Figure 10)

T 4 =#4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock
T 5 =#5 RW Taper on 5/8 in (15.9 mm) Dia. Stock
T 6 =#6 RW Taper on 3/4 in (19.1 mm) Dia. Stock
T 7 =#7 RW Taper on 7/8 in (22.2 mm) Dia. Stock

(see Clause 8)

S 4 =No Taper on 1/2 in (12.7 mm) Dia. Stock
S 5 =No Taper on 5/8 in (15.9 mm) Dia. Stock
S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock
S 5 =No Taper on 7/8 in (22.2 mm) Dia. Stock

(see 4.3 and 4.4)

(Figure 10)

“REFER TO “STANDARD STRAIGHT
ELECTRODES WITH TAPERED
SHANKS” FOR DIMENSION AND
TOLERANCE INFORMATION

LENGTH IN 1/4 in (6.4 mm) INCREMENTS

+1/16in (1.6 mm)

TAPERED OR
STRAIGHT
ANGLE OF OFFSET IN
BEND IN .
DEGREES 1/16 in (1.6 mm)
__________________ INCREMENTS

— +1/16 in (1.6 mm)

---------- =4 |

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.26, p. 1-8-42, January 1996.

Figure 10—Single-Bend Cap-Adaptor Shank for Female Cap
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Table 13

Coding for Double-Bend Adaptor Shanks for Female Electrode Caps

9%}
T

-2 TS5 16-12
"T—— 12 = Amount of Offset in 1/16 in (1.59 mm) increments
[i.e., 12=12/16 in (19.1 mm) = 3/4 in (19.1 mm) Offset]

T 5 =#5 RW Taper on 5/8 in (15.9 mm) Dia. Stock
T 6 =#6 RW Taper on 3/4 in (19.1 mm) Dia. Stock
T 7 =#7 RW Taper on 7/8 in (22.2 mm) Dia. Stock

S 4 =No Taper on 1/2 in (12.7 mm) Dia. Stock
S 5 =No Taper on 5/8 in (15.9 mm) Dia. Stock
S 6 = No Taper on 3/4 in (19.1 mm) Dia. Stock
S 5 =No Taper on 7/8 in (22.2 mm) Dia. Stock

2 =RWMA Group A, Class 2 Material
3 =RWMA Group A, Class 3 Material

S FD = Adaptor shank for Female cap electrodes with Double-Bend

Electrode Length in 1/4 in (6.4 mm) increments [i.e., 16 =4 in (101.6 mm)]

T 4 =#4 RW Taper on 31/64 in (12.2 mm) or 1/2 in (12.7 mm) Dia. Stock

(Figure 11)

(Figure 11)

(see Clause 8)

(see 4.3 and 4.4)

(Figure 11)

LENGTH IN 1/4 in (6.4 mm) INCREMENTS
+1/16 in (1.6 mm)

OFFSET IN

1/16 in (1.6 mm)
INCREMENTS
+1/16 in (1.6 mm)

STRAIGHT R I
SHANK A stutntuintn S ==
LENGTH2 !
TAPERED OR | |
STRAIGHT ! | NOSE LENGTH?
REFER TO “STANDARD STRAIGHT (T~ ——_ — /
ELECTRODES WITHTAPERED || ] - _ _ I |
SHANKS” FOR DIMENSION AND i
TOLERANCE INFORMATION ([~ ==-- -

8Either Straight Shank Length or Nose Length may be specified by user, but not both.

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.27, p. 1-8-43, January 1996.

Figure 11—Double-Bend Cap-Adaptor Shank for Female Cap
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Table 14
Standard Dimensions for Straight Electrodes, Tapers, and Water Holes
L E K?
Overall Extension \ J Taper Dia.
Length from Std. M T Water Hole Minor @ 1/2 in
Electrode Number in (mm) Holder Major RWMA Dia. in (mm) Taper Dia. (12.7 mm)
(RWMA Class 2) Tol. £0.010 in (Ref.) Dia. Taper Tol. £0.010 in (Ref) Tol. £0.010 in
Material Assumed (£0.25 mm) in (mm) in (mm) Size (£0.25 mm) in (mm) (0.25 mm)
A,B,C,D,E,orF 02405 1.25 (31.8) 0.75 (19.1)
02406 1.50 (38.1) 1.00 (25.4)
02407 1.75 (44.5) 1.25 (31.8)
02408 2.00 (50.8) 1.50 (38.1)
02409 2.25(57.2) 1.75 (44.5) 0.482
02420 2.50 (63.5) 2.00 (50.8) or 4 0.28 0.438 0.463
02411 2.75 (69.9) 2.25(57.2) 0.500 7.1 (11.1) (11.8)
02412 3.00 (76.2) 2.50 (63.5) 12.7)
02413 3.25 (82.6) 2.75 (69.9)
02414 3.50 (88.9) 3.00 (76.2)
02415 3.75(95.3) 3.25(82.6)
02416 4.00 (101.6) 3.50 (88.9)
A,B,C,D,E,orF 02505 1.25 (31.8) 0.50 (12.7)
02506 1.50 (38.1) 0.75 (19.1)
02507 1.75 (44.5) 1.00 (25.4)
02508 2.00 (50.8) 1.25 (31.8)
02509 2.25(57.2) 1.50 (38.1)
02510 2.50 (63.5) 1.75 (44.5) 0.625 5 0.38 0.588 0.613
02511 2.75 (69.9) 2.00 (50.8) (15.8) 9.5) (14.9) (15.6)
02512 3.00 (76.2) 2.25(57.2)
02513 3.25(82.6) 2.50 (63.5)
02514 3.50 (88.9) 2.75 (69.9)
02515 3.75(95.3) 3.00 (76.2)
02516 4.00 (101.6) 3.25(82.6)
A,B,C,D,E,orF 02606 1.50 (38.1) 0.625 (15.9)
02608 2.00 (50.8) 1.125 (28.6)
02610 2.50 (63.5) 1.625 (41.3) 0.750 6 0.44 0.706 0.731
02612 3.00 (76.2) 2.125 (54) (19.1) 11.1) (17.9) (18.6)
02614 3.50(88.9) 2.625 (66.7)
02616 4.00 (101.6) 3.125(79.4)
A,B,C,D,E,orF 02706 1.50 (38.1) 0.375 (9.5)
02708 2.00 (50.8) 0.875 (22.2)
02710 2.50 (63.5) 1.375 (34.9) 0.875 7 0.50 0.819 0.844
02712 3.00 (76.2) 1.875 (48.1) (22.2) 12.7) (20.8) (21.4)
02714 3.50 (88.9) 2.375 (60.3)
02716 4.00 (101.6)  2.875(73)

2 Further details for measurements of standard electrode tapers can be found in the Supplemental Materials in Annex B.

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Tables 1.8.18 and 1.8.19, pp. 1-8-24 to 1.8.27, January 1996.

Copyright American Welding Society
Provided by IHS under license with AWS
No reproduction or networking permitted without license from IHS

18

Licensee=University of Texas Revised Sub Account/5620001114
Not for Resale, 08/30/2012 00:00:25 MDT



AWS D8.6:2005

| s O D W
I ! — S |

T =1/20 +0°3'
32 v MAX.

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.16, p. 1-8-25, January 1996.

Figure 12—Standard for Straight Electrodes
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Table 15
Standard Dimensions for Standard Straight Electrode Noses
G D
Distance Diameter N R
to Face of Flat Nose Length Radius
M in (mm) in (mm) in (mm) in (mm) S
RWMA Major Dia.  Tol. £0.013in  Tol. £0.015in  Tol. £0.03in  Tol. £0.010 in Angle
Nose Style Taper Size in (mm) (0.8 mm) (0.4 mm) (0.8 mm) (0.25 mm) Tol. +0°30'
A—Pointed 0.19 (4.8) 0.75 (19.1) 0.16 (4.1) 6°
B—Dome 0.19 (4.8) 0.25 (6.4) 0.16 (4.1) —
C—Flat 0.482 or Stock Size — — —
D—Offset 4 0.50 (12.7) 0.50(12.7) 0.19 (4.8) — — 50°
E— Truncated 0.19 (4.8) — — 45°
F— Radius — — 2 (50.8) —
A—Pointed 0.25 (6.4) 0.88 (22.2) 0.22 (5.6) 6°
B—Dome 0.25 (6.4) 0.38 (9.5) 0.22 (5.6) —
C—Flat Stock Size — — —
D—Offset 5 0.625 (15.8) 0.75 (19.1) 0.25 (6.4) . . 45°
E— Truncated 0.25(6.4) — — 45°
F— Radius — — 2 (50.8) —
A—Pointed 0.28 (7.1) 1(25.4) 0.28 (7.1) 6°
B—Dome 0.28 (7.1) 0.38 (9.5) 0.28 (7.1) —
C—Flat Stock Size — — —
D—Offset 6 0.75 (19.1) 0.75 (19.1) 0.28 (7.1) . . 45°
E— Truncated 0.28 (7.1) — — 45°
F— Radius — — 4 (101.6) —
A—Pointed 0.31(7.9) 1.12 (28.6) 0.34 (8.6) 6°
B—Dome 0.31(7.9) 0.38 (9.5) 0.34 (8.6) —
C—Flat Stock Size — — —
D—Offset 7 0.875 (22.2) 0.75 (19.1) 0.31 (7.9) . . 45°
E— Truncated 0.31(7.9) — — 45°
F— Radius — — 4 (101.6) —

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Tables 1.8.18 and 1.8.19, pp. 1-8-25 to 1-8-26, January 1996.
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Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.16, p. 1-8-24, January 1996.

Al

Figure 13—Nose Configurations for Standard Straight Electrodes
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Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.19, p. 1-8-30, January 1996.

Figure 14—Standard Male Cap Electrodes

22

Copyright American Welding Society
Provided by IHS under license with AWS Licensee=University of Texas Revised Sub Account/5620001114
No reproduction or networking permitted without license from IHS Not for Resale, 08/30/2012 00:00:25 MDT



AWS D8.6:2005

9661 Arenuef ‘ce-8-1 'd ‘7g'8 T AIQRL ‘Sp4vpupis wuawdinbzy Suiplap 2oupisisay ‘91 UNRIING VINAY woly padepy :204mog

(LTl @ vr10) (0800 wzn (o1 (LS'ST) , @0 @Amw MMMM @a_.mm %.m mew %.w WM %w
050 ® ¥+8°0 6180 0S°0 99°0 €19°0 G180 . ) ) ) . .
(Isy) SL8'1  (#'ST 00°1 (T9L) 00°¢ 80L LT -INS
80D sy (9'101) 00t (LZD) 00°S 919 1T
(LT1® LS8D)  (§6'LD) a1 o1 (€L°T1) 0 (61) m.mw mwwm MMMWW Wm.m Mwﬂww mw.w ﬂw %M
0S0® €1L0 90L°0 0 990 10S°0 0SL0 } ) ) ) . )
(L'99)629C  (§€90ST  (688)0S°€ 019 Lt .
@9 szre  (809)00C  (T9L)00°€ 809 1T ‘NS z
©10D00% 910D 00F (LOZI)SLY 916 1T g
(gse)sLe  (gso)sLe  (EPIDOSY  SISIT £
(688)05¢ (683 0S€ (6L01)STY P16 LT 2
978 sTe 9T STE (97701 00 €16 1T a5
(T 00¢ (T 00e  (€56)SL'E [4ISR 4 iz
(Ltc1@L8sD  (wevD) (6 (ceD rso1) ¢ (8D (6'69)SLT (669 6LT  (688)0S€  TISIT g3
0S0® €190 8850 8¢°0 €50 SI¥°0 $79°0 (S€90sT  (S€905T (978 STE 016 1t g
(TLe)sce  (TLs)sce  (T9L) 00°€ 60S 1T 58
(80900 (80900 (669 SLT 80S 1T 55
Svr)SLT  GHSLT  (S€9 05T L0S 1T -
(189)os1T (189051  (TLS)STT 90S 1T 18
®@re s @roscr (®0900C  S0SIT NS g2
on g2
LoD sy 910D 00F (L0 SLY 91y 1T o
©10D00F (€S6)SL'E  (€HTIDOSTH STy 1T
(€s6)sLe (688 0S¢  (6L0T)STY ¥t LT
(688)0s¢ (978 sTE (97701 00F €Y 1T
Wz 978 sze  (T9Lo0oe  (£S6)SLE (AL ANe
(croortn @iy (ro (€on (€5°6) b 0050 10 (ToL)00e (669 6LT  (688)0S€  IIvIT
050 ® £9%°0 8€H°0 8T°0 10 SLEO o 669 SLT  (S€905T (978 STE 01+ 1t
(€905t (TL9)sce  (TIL)00°€E 60% 1T
(TLe) sz (80900 (669 SLT 80 1T
(80900C S¥SLT  (S€9 05T LOY 1T
v s (890ST  (TLS)STT 90 1T
(189)0sT  (BT19STT (805 00T Sov LT -INS
(ww 670°0) (@) (ww 6z°0) (wur) ur (ww 670°0) az1g (wur) ur (xoxddy) (ww 67°0) () ur Tquny Jueysg
ur [00°0F 0L (wuw)ur  urQ[QQF [OL ueweSeSug  ul [00°0—~/0000+  Jtodel el I9p[OH ur 0100+ p3ua] J0depy dep
(wrw) ur el 1ode], (wr) ur 1dey, oL VIANMY TofeIn "PIS woy oL "Assy TVO
d® Iourjy garel wnwruy () ur L W UOISUA)Xg () ur 11
ei( Jode], H J[OH To1e A\ [ "eI(] 9Snen) q qSuo
I M 1ode], dep Yueys
bl 71

sopou29|3 den aje 104 sueys Joldepy-des ybies;s 1oj suoisuawiq piepuels
Ll d|qel

No reproduction or networking permitted without license from IHS

Copyright American Welding Society
Provided by IHS under license with AWS



AWS D8.6:2005

Copyright American Welding Society
Provided by IHS under license with AWS

No reproduction or networking permitted without license from IHS
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32 v MAX.
Note: C_)an be tapered T = 1/20 +0°3'
or straight. 32 v MAX.
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Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.21, p. 1-8-34, January 1996.

Figure 15—Cap-Adaptor Shanks for Male Cap Electrodes
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Note: Drawings A, B, C, and D denote representative forms of water hole configuration.

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.24, p. 1-8-38, January 1996.

Figure 16—Standard Female Cap Electrodes
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T=1/9.8 + 0°3'
T = 1/20 £0°3' 32 v MAX.
32 v MAX.
Note: Can be tapered
or straight.
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Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.25, p. 1-8-40, January 1996.

Figure 17—Cap-Adaptor Shanks for Female Cap Electrodes
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Table 20
Water Tube Specifications for Tubes Inserted in Single- and Double-Bend Electrodes
(not part of RWMA standards)

Major Dia. in (mm) [RWMA Taper #] Tube Outside Dia. in (mm) Tube Wall Thickness in (mm)
0.482 or 0.500 (13) [#4] 0.182 (4.6) 0.017 (0.43)
0.625 (16) [#5] 0.25 (6.4) 0.032 (0.81)
0.750 (19) [#6] 0.25 (6.4) 0.032 (0.81)
0.875 (22) [#7] 0.25 (6.4) 0.032 (0.81)
Table 21
Double-Bend Electrodes Listed by the RWMA
Major Dia. in (mm) OAL (Length) in (mm) Offset in (mm) Nose
[RWMA Taper #1] Code (see 6.2.1.3) (see 6.2.1.3) (see 7.2)
DA 2T 408 08 2.00 (50.8) 0.500 (12.7) A
DA 2T 409 08 2.25(57.2)
DA 2T 410 08 2.50 (63.5)
DA 2T 408 12 2.00 (50.8) 0.750 (19.1) A
DA 2T 409 12 2.25(57.2)
DA 2T 41012 2.50 (63.5)
DA 2T 409 16 2.25(57.2 1.000 (25.4 A
0.482 or 0.500 (12.7) [#4] DA 2T 410 16 2.50 263.5; ( )
DA 2T 411 16 2.75 (69.9)
DA 2T 412 16 3.00 (76.2)
DA 2T 413 16 3.25 (82.6)
DA 2T 414 16 3.50 (88.9)
DA 2T 410 20 2.50 (63.5) 1.250 (31.8) A
DA 2T 411 20 2.75 (69.9)
DA 2T 412 20 3.00 (76.2)
DA 2T 510 08 2.50 (63.5) 0.500 (12.7) A
DA 2T 511 08 2.75 (69.9)
DA 2T 512 08 3.00 (76.2)
DA 2T 51308 3.25 (82.6)
DA 2T 511 12 2.75 (69.9) 0.750 (19.1) A
DA 2T 51212 3.00 (76.2)
DA 2T 51312 3.25 (82.6)
DA 2T 511 16 2.75 (69.9) 1.000 (25.4) A
DA 2T 512 16 3.00 (76.2)
0.625 (16) [#3] DA 2T 513 16 3.25 (82.6)
DA 2T 514 16 3.50 (88.9)
DA 2T 51120 2.75 (69.9) 1.250 (31.8) A
DA 2T 512 20 3.00 (76.2)
DA 2T 513 20 3.25 (82.6)
DA 2T 514 20 3.50 (88.9)
DA 2T 511 24 2.75 (69.9) 1.500 (38.1)
DA 2T 511 28 2.75 (69.9) 1.750 (44.5)
29
Copyright American Welding Society
Provided by IHS under license with AWS Licensee=University of Texas Revised Sub Account/5620001114

No reproduction or networking permitted without license from IHS Not for Resale, 08/30/2012 00:00:25 MDT



AWS D8.6:2005

This page is intentionally blank.

30

Copyright American Welding Society
Provided by IHS under license with AWS Licensee=University of Texas Revised Sub Account/5620001114
No reproduction or networking permitted without license from IHS Not for Resale, 08/30/2012 00:00:25 MDT



AWS D8.6:2005

Annex A (Informative)

Recommended Electrode Materials for Spot Welding
Dissimilar and Similar Metals

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.
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DISSIMILAR FERROUS METALS

SIDE 1 METAL

NICKEL &

NICKEL  |COLD-ROLLED TERNE | GALVANIZED | CADMIUM CHROME
SIDE2 METAL| ALLOYS STEEL TIN PLATE PLATE STEEL PLATE PLATE
STAINLESS B 2 A 2 B [1,2,200 B [1,2,200 B [1,2,20] B [1,2,20] B 2
STEEL 2,3 2.3 2,3 2,3 2,3 2,3 2,3
CHROME B 2 B 2 B [1,2,200 B [1,2,20] B [1,2,20] B 1,220
PLATE 2 2 2 2 1,2,20 2
CADMIUM B 2 B 2 c |1,20200 B [1,2,20] B [1,2 20
PLATE 1,2,20 2 1,2,20 1,2,20 1,2,20
GALVANIZED | C 2 B 2 B [1,2,20] ¢ [1,2,20
STEEL 1,2, 20 1,2,20 1,2,20 1,2, 20
TERNE c 2 B 2 c [1,2,20
PLATE 1,2,20 1,2,20 1,2,20
TIN c 2 B 2
PLATE 1,2,20 1,2,20
coLp-roLLED|  © 2
STEEL A

BLOCK INTERPRETATION

(See Table 1)
for SIDE 2

WELDABILITY RWMA
ELECTRODE
A = EXCELLENT CLASS
B = GOOOD (See Table 1)
C =FAIR for SIDE 1
RWMA
ELECTRODE
CLASS

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Table 1.8.11.5, p. 1-8-14, January 1996.
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@|ndicates a second choice of alloy class which can be used, however the same
electrode alloy should be used on both sides for all materials.

SIMILAR FERROUS METALS
STAINLESS | GALVANIZED TERNE CADMIUM CHROME  [COLD-ROLLED
STEEL STEEL TIN PLATE PLATE PLATE PLATE STEEL
Side 1 A |23 | A [1,2,200 B [1,2,20] B (1,220 A |[1,2,20 A 2 A 2
Side 2 2,3 2,3 2,3 2,3 2,3 2,3 2,3
SIMILAR NONFERROUS METALS
ALUMINUM/ NICKEL &
ALUMINUM NICKEL- NICKEL PHOSPHOR |  YELLOW RED
ALLOYS COPPER SILVER ALLOYS BRONZE BRASS BRASS
Side 1 A 1 C |13,14] A 2 A 2 A 2 A 2 A 2
Side 2 1 13,14 2 2 2 2 2
SIMILAR NONFERROUS METALS
CUPRO-
MAGNESIUM | TITANIUM SILICON BRONZE NICKEL NICKEL
Side 1 B 1 A | 23] A 2 B 2 A 2 B 2
Side 2 1 2,3 2 2 2 2
BLOCK INTERPRETATION
WELDABILITY RWMA
ELECTRODE
REFRACTORY METALS A = EXCELLENT CLASS
B = GOOOD (See Table 1)
= FAIR
NICKEL & C for SIDE 1
TUNGSTEN | CHROME | STAINLESS NICKEL
MOLYBDENUM|  PLATE STEEL ALLOYS RWMA
ELECTRODE
Side 1 B 2 B | 23| B |23 | B 2 CLASS
(See Table 1)
Side 2 2 2 2,3 2 for SIDE 2

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Tables 1.8.11.1 to 1.8.11.4, p. 1-8-13, January 1996.
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Annex B (Informative)

Standard Gauges for Confirmation of
RWMA “Standard Electrode Tapers”

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.
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AWS D8.6:2005

(See 6.2.1 straight, 6.2.2 single-bend, 6.2.3 double-bend, and 6.4 holder end of cap-adaptor shanks.)

STANDARD ELECTRODE RING GAGE

/Q%
L -]

90°

1
\

(+ )

2.00 DIAMETER

(

C

N

KNURL

STANDARD ELECTRODE PLUG GAGE

T =1/20+0°0'18"

B1 + 0.0005

T =1/20£0°0'18"

l

A
+0.0001/

—-0.0000

T

~ 0.06 x 45°

B1 + 0.020

!

A
+0.0001/
—0.0000

l

0.020/0.021

B2
RWMA A Dim. B1 Dim. B2 Dim. C Dim.
Taper in (mm) in (mm) in (mm) in (mm)
#4 0.463 (11.7) 0.500 (12.7) 0.560 (14.2) 0.10 (2.5)
#5 0.625 (15.9) 0.750 (19.1) 0.810 (20.6) 0.25 (6.4)
#6 0.750 (19.1) 0.875 (22.2) 0.935 (23.7) 0.25 (6.4)
#7 0.875(22.2) | 1.125(28.6) | 1.185(30.1) 0.25 (6.4)

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Figure 1.8.6, p. 1-8-48, January 1996.
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Annex C (Informative)

Standard Gauges for Confirmation of RWMA
“Standard Male Cap Electrode Tapers”

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.
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AWS D8.6:2005
(See 8.1 male cap electrodes and 8.2 cap end of cap-adaptor shanks for male cap electrodes.)
MALE CAP ELECTRODE RING GAGES
B1 + 0.0005

T =1/20£0°0'18"

45° L

p A
4}3— \ // +0.0001/

2.00 DIAMETER

—
\ —+ 90° - ~0.0000
- T ' 1

g /— KNURL
h “~_ 0.06 x 45°
B1 + 0.020
— |——————
RWMA A Dim. B1 Dim. C Dim.
Cap Taper in (mm) in (mm) in (mm)
#4 0.375 (9.5) 0.285 (7.2) 0.09 (2.3)
#5 0.415 (10.5) 0.390 (9.9) 0.10 (2.5)
46 0.501 (12.7) | 0.500 (12.7) 0.10 (2.5)
#7 0.613 (15.6) | 0.500 (12.7) 0.10 (2.5)

MALE CAP ELECTRODE SHANK PLUG GAGES

T =1/20+0°0'18"

—

!

A
+0.0001/
—0.0000

l

0.020/0.021

B2
RWMA A Dim. B2 Dim.
Cap Taper in (mm) in (mm)
#4 0.375 (9.5) 0.405 (10.3)
#5 0.415 (10.5) 0.530 (13.5)
#6 0.501 (12.7) 0.655 (16.6)
#7 0.613 (15.6) 0.655 (16.6)

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Figure 1.8.5, p. 1-8-47, January 1996.
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Annex D (Informative)

Standard Gauges for Confirmation of RWMA
“Standard Female Cap Electrode Tapers”

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.

(See 8.3 female cap electrodes and 8.4 cap end of cap-adaptor shanks for female cap electrodes.)

FEMALE CAP ELECTRODE SHANK RING GAGES

2.00 DIAMETER

1
\

(+ )

B1  0.0005
— -
T=1/9.8+0°0'18"
45° §§§:§§<§ L
- — ] A
4LC 90° | +0.0001/

j —0.01000

KNURL
/_

~__ 0.06 x 45°
B1 + 0.020
— |-————————

RWMA A Dim. B1 Dim. C Dim
Cap Taper in (mm) in (mm) in (mm)

#4 0.402 (10.2) 0.348 (8.8) 0.09 (2.3)

#5 0.502 (10.5) 0.380 (9.7) 0.10 (2.5)

46 0.633 (16.1) | 0.457 (11.6) 0.10 (2.5)

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Figure 1.8.4, p. 1-8-46, January 1996.
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FEMALE CAP ELECTRODE PLUG GAGES

T=1/9.8+0°0'18"

A
+0.0001/
—0.0000

—

| 0.025

—
0.025 I

B
RWMA A Dim. B Dim.
Cap Taper in (mm) in (mm)
#4 0.3940 (10.0) 0.347 (8.8)
#5 0.4946 (12.6) 0.379 (9.6)
#6 0.6250 (15.9) | 0.421(10.7)

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Figure 1.8.4, p. 1-8-46, January 1996.
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Annex E (Informative)

Recommended Sizes of Stock RWMA Electrode
Numbers and Welding Face Diameters for
Use at Various Welding Force Ranges

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.
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NET ELECTRODE FORCE (100 POUNDS)

91 181 272 363 456 544 635 726 816 907 998 1088

ELECTRODE WELD FACE DIAMETERS

| 5/16 in (8 mm) ‘ | 3/8 in (10 mm) ‘

AND UP
9/32 in (7 mm)
1/4 in (6 mm)
3/16 in (5 mm)
L N r ‘\
#4 RW
TAPER #5RW
TAPER
#6 RW
TAPER
#7 RW T
TAPER
SPECIAL
TAPERS OR
RECOMMENDED TAPER SIZE THREADED
SHANKS
. . 21 in (25 mm)
Note: mm dimensions are rounded off to nearest whole mm.

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, Figure 1.8.1, p. 1-8-17, January 1996.
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Annex F (Informative)

Cap Electrodes and Cap Electrode Adaptor Conventions
in Common Usage by Automotive Companies

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.

CAP TYPE ELECTRODES

NOSE TO SUIT

.r\ [_ = =1
L) ADAPTOR OR ; :

| W ADAPTOR !
DOUBLE-BEND : |/ : |
ADAPTOR | ADAPTOR OR ﬂ‘|
: : DOUBLE-BEND . :

ADAPTOR
J , =5 ADAPTOR -
3 L L L
[ L' HOLDER OR : ;
i i PORTABLE GUN (. .
| ' I\— HOLDER

5
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Use W for welding

Use C for cap

Use 1 for spotweld cap

Nose configuration Use: A for 45° truncated cone (for steel through 0.060)
(Ref. Figure F.3) AA for 30° truncated cone (use on 3/4 and 7/8 electrode)
BA for 15° face angle
BB for 30° face angle
BC for 45° face angle
B for angle dressing only
C for contour dressing only
D for narrow flange widths in steel under 0.060 thick
DD for narrow flange widths in steel over 0.060 thick
R for radius faced applications

Material class Use 2 (Class 2 RWMA) for normal welding
(class numbers) Use 1 (Class 1 RWMA) for special application
Use 3 (Class 3 RWMA) for special application

Cap diameter Use: 4 for 0.50 nominal diameter
(in 0.12 increments) 5 for 0.62 nominal diameter
6 for 0.75 nominal diameter
7 for 0.88 nominal diameter

—— Contact face diameter Use: A for 0.18 diameter (0.18 weld buttons)
or radius (Ref. Figure F.3) B for 0.25 diameter (0.25 weld buttons)
C for 0.31 diameter (0.31 weld buttons)
D for 0.35 diameter (0.35 weld buttons)
1 for 0.88 radius
2 for 1.12 radius
3 for 2 radius

wWC 1 A 2 5 B Typical cap coding (not coded for B or C caps)

Cap will have 0.25 contact face diameter

Cap will be 0.62 diameter

Cap will be made of Class 2 RWMA material

Cap will have 45° truncated cone nose All dimensions except degrees in inches

Figure F.1—Male Cap Electrodes—Ordering Codes
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Nose configuration
(Ref. Figure F.3)

Material class
(class numbers)

Cap diameter
(in 0.12 increments)

—— Contact face diameter

or radius (Ref. Figure F.3)

B Typical cap coding

Cap will be 15.7 diameter

AWS D8.6:2005

Use W for welding

Use C for cap

Use 1 for spotweld cap

Use:

A for 45° truncated cone (for steel through 1.52)
AA for 30° truncated cone (use on 19 and 19.05 electrode)
BA for 15° face angle
BB for 30° face angle
BC for 45° face angle
B for angle dressing only
C for contour dressing only
D for narrow flange widths in steel under 1.52 thick
DD for narrow flange widths in steel over 1.52 thick
R for radius faced applications

Use 2 (Class 2 RWMA) for normal welding
Use 1 (Class 1 RWMA) for special application
Use 3 (Class 3 RWMA) for special application

Use:

Use:

4 for 12.7 nominal diameter
5 for 15.7 nominal diameter
6 for 19.0 nominal diameter
7 for 22.4 nominal diameter

A for 4.5 diameter (4.5 weld buttons)
B for 6.4 diameter (6.4 weld buttons)
C for 7.9 diameter (7.9 weld buttons)
D for 8.9 diameter (8.9 weld buttons)
1 for 22.4 radius

2 for 28.4 radius

3 for 51 radius

(not coded for B or C caps)

Cap will have 6.4 contact face diameter

Cap will be made of Class 2 RWMA material

Cap will have 45° truncated cone nose

All dimensions except degrees in millimeters

Figure F.1M—Male Cap Electrodes—Ordering Codes

45

Licensee=University of Texas Revised Sub Account/5620001114
Not for Resale, 08/30/2012 00:00:25 MDT



AWS D8.6:2005

0.01 x 45° 0.38
F L 1 —1) — E
1.43° +0.05° / \
0.02 R NOSE TO
~— S SuIT
—=| |=—0.03 x 45°
G
All dimensions except degrees in inches
Figure F.2—Male Cap Electrode Dimensions
0.3 x 45° 9.7
F — E

| 1 \
0.02R / \— NOSE TO

1.43° £ 0.05°
~— S SUIT

—>| < 0.7 x 45°

G

All dimensions except degrees in millimeters

Figure F.2M—Male Cap Electrode Dimensions
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Table F.1
Standard for Male Cap Electrodes
Tolerance

E Diameter 172 5/8 3/4 718 +0.002

F Taper diameter 0.314 0.415 0.501 0.701 +0.000/-0.001

G Length 1.10 1.14 1.26 1.26 +0.010

K Hole diameter 0.20 0.32 0.38 0.56 +0.010

P Taper location 0.06 0.11 0.12 0.09 +0.010

S Skirt length 0.46 0.50 0.62 0.62 +0.010

v Flat maximum 1/8 3/16 1/4 9/32 —
Notes: All dimensions except degrees in inches
1. Ordering and material as per code shown in Figure F.1.
2. All working surfaces to have a maximum finish of 30 pin (arithmetic average).
3. Stamp identification mark clearly—avoid working surfaces.
4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.

Table F.1M
Standard for Male Cap Electrodes
Tolerance

E Diameter 13 16 19 22 +0.05

F Taper diameter 8.0 10.5 12.7 17.8 +0.00/-0.03

G Length 27.9 28.9 32.0 32.0 +0.25

K Hole diameter 5.1 8.1 9.7 14.2 +0.25

P Taper location 1.5 2.8 3.0 2.3 +0.25

S Skirt length 11.7 12.7 15.7 15.7 +0.25

v Flat maximum 32 4.8 6.4 7.1 —
Notes: All dimensions except degrees in millimeters
1. Ordering and material as per code shown in Figure F.1.
2. All working surfaces to have a maximum finish of 0.75 pym (arithmetic average).

3.
4.

Stamp identification mark clearly—avoid working surfaces.
Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.
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STRAIGHT CAP ADAPTORS

STRAIGHT SHANK TAPERED SHANK
_— : =l -' - = —
I I
vl ADAPTOR
\
OVERALL ‘}"f OVERALL
LENGTH v ENGAGEMENT | LENGTH
I I .
] e o ! :
. [ ¢ 2.00 |
> I I
— =) J—’»
\‘_ e~ ENGAGEMENT 6 K/<_)
HOLDER ELECTRODE DIAMETER | 0.48 | 5/8 | 3/4 HOLDER O
PORTABLE GUN
6 = 0.50 | 0.75 | 0.88
Use W for welding
Use B for adaptor
Use 1 for straight electrode
Adaptor shank Use S for straight shank
Use T for tapered shank
Material Use 3 (Class 3 RWMA)
Adaptor diameter Use: 4 for 0.50 nominal diameter
(in 0.12 increments) 5 for 0.62 nominal diameter
6 for 0.75 nominal diameter
7 for 0.88 nominal diameter
Overall length Minimum length — 8 = 2.0 for 1/2, 5/8, and 3/4 diameter
’7 (in 0.25 increments) Minimum length — 9 = 2.25 for 7/8 diameter

wB 1 T 3 6 10 Typical adaptor coding

-

Adaptor will be 2.5 long

Adaptor will have 0.75 diameter

Adaptor will be made of Class 3 RWMA material

Adaptor will have a tapered shank

Adaptor will be straight All dimensions in inches

Figure F.4—Male Cap Electrode Adaptor Shanks—OQOrdering Codes
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STRAIGHT CAP ADAPTORS

STRAIGHT SHANK TAPERED SHANK
4. A
S CT)
\‘ ! ADAPTOR '
OVERALL e OVERALL
LENGTH o ENGAGEMENT i LENGTH
I I .
l . | 40.9 o . .
., : ! : o 50.8 I i i L
— B J—’* S
\. NN ENGAGEMENT 6 <
HOLDER ELECTRODE DIAMETER | 122 16 | 19 HOLDER OR

PORTABLE GUN
6 = 12.7 | 19.0 | 22.4

Use W for welding

Use B for adaptor

Use 1 for straight electrode

Adaptor shank Use S for straight shank
Use T for tapered shank
Material Use 3 (Class 3 RWMA)
Adaptor diameter Use: 4 for 12.7 nominal diameter
(in 3.0 increments) 5 for 15.7 nominal diameter

6 for 19.05 nominal diameter
7 for 23.4 nominal diameter

(in 6.4 increments) Minimum length — 9 = 57.2 for 21.8 diameter

’7 Overall length Minimum length — 8 = 51 for 12.7, 16, and 19 diameter

wB 1 T 3 6 10 Typical adaptor coding

I— Adaptor will be 63 long

Adaptor will have 19.0 diameter

Adaptor will be made of Class 3 RWMA material

Adaptor will have a tapered shank

Adaptor will be straight All dimensions in millimeters

Figure F.4M—Male Cap Electrode Adaptor Shanks—Ordering Codes
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TAPERED SHANK

G
LINE DIAMETER “I” STRAIGHT SHANK
MUST BE CONCENTRIC N
+0.0005 WITH OUTSIDE 1.94%
DIAMETER “E” |
a 1|
L ;
Afil _——
0.01R
450 DIMENSIONS NOT SHOWN ARE THE SAME
S L0.08°® AS THOSE FOR THE TAPERED SHANK.
@Indicates working surfaces. All dimensions except degrees in inches

Figure F.5—Male Cap Electrode Adaptor Shanks—Dimensional Specifications
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TAPERED SHANK

G
LINE DIAMETER “I” STRAIGHT SHANK
MUST BE CONCENTRIC
+0.01 WITH OUTSIDE 49.3% |
DIAMETER “E” |
a |
L ;
77' _____
O.SR/
450 DIMENSIONS NOT SHOWN ARE THE SAME
S L08c® AS THOSE FOR THE TAPERED SHANK.
fIndicates working surfaces. All dimensions except degrees in millimeters

Figure F.5SM—Male Cap Electrode Adaptor Shanks—Dimensional Specifications
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Table F.2
Standard for Male Cap Electrode and Adapter Shank
Tapered Shank Tolerance
E Diameter 0.482 5/8 3/4 +0.002
F Taper diameter 0.463 0.625 0.750 +0.000/-0.001
G Length As coded As coded As coded +0.010
Length, min 2.0 2.0 2.0 —
K Hole diameter 0.28 0.38 0.44 +0.010
L Land diameter — — — —
N Taper diameter 0.313 0.414 0.500 +0.000/-0.001
Y Taper location 0.50 0.75 0.88 +0.010
P Taper depth, min 0.80 0.80 0.94 +0.010
Straight Shank Tolerance
E Diameter 172 5/8 3/4 7/8 +0.002
F Taper diameter — — — — —
G Length As coded As coded As coded As coded +0.010
Length, min 2.0 2.0 2.0 2.25 —
K Hole diameter 0.28 0.38 0.44 0.56 +0.010
L Land diameter 0.33 0.44 0.56 0.62 +0.010
N Taper diameter 0.313 0.414 0.500 0.700 +0.000/-0.001
Y Taper location — — — — —
P Taper depth, min 0.80 0.80 0.94 0.94 +0.010

All dimensions in inches

Notes:

1. Ordering and material as per code shown in Figure F.4.

2. All working surfaces to have a maximum finish roughness of 30 pin (arithmetic average).
3. Stamp identification mark clearly—avoid working surfaces.
4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.
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Table F.2M
Standard for Male Cap Electrode and Adapter Shank
Tapered Shank Tolerance
E Diameter 12.2 16 19 +0.05
F Taper diameter 11.8 15.9 19.0 +0.00/-0.03
G Length As coded As coded As coded +0.25
Length, min 51 51 51 —
K Hole diameter 7.1 9.7 14.2 +0.25
L Land diameter — — — —
N Taper diameter 7.95 10.52 12.70 +0.03/-0.00
Y Taper location 12.7 19.0 22.4 +0.25
P Taper depth, min 20.3 20.3 239 +0.25
Straight Shank Tolerance
E Diameter 13 16 19 11 +0.05
F Taper diameter — — — —
G Length As coded As coded As coded As coded +0.25
Length, min 51 51 51 57 —
K Hole diameter 7.1 9.7 11.2 14.2 +0.25
L Land diameter 8.4 11.2 14.2 15.7 +0.25
N Taper diameter 7.95 10.52 12.70 17.78 +0.03/-0.00
Y Taper location — — — — —
P Taper depth, min 20.3 20.3 23.9 23.9 +0.25

All dimensions in inches

Notes:

1. Ordering and material as per code shown in Figure F.4.

2. All working surfaces to have a maximum finish roughness of 0.75 um (arithmetic average).

3. Stamp identification mark clearly—avoid working surfaces.

4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.
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(3/4 in CAP FOR INCREASED WATER FLOW)
NOSE TO SUIT
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Use W for welding

Use C for cap

Use 1-1 for revised cap type electrode

Nose configuration Use: A for 45° truncated cone (for steel through 0.060)
(Ref. Figure F.8) AA for 30° truncated cone (use on 3/4 electrode)
B for angle dressing only
BA for 15° face angle
BB for 30° face angle
BC for 45° face angle
C for contour dressing only
D for narrow flange widths in steel under 0.060 thick
DD for narrow flange widths in steel over 0.060 thick
R for radius faced applications

Material class Use 2 (Class 2 RWMA) for normal welding
(class numbers) Use 1 (Class 1 RWMA) for special application
Use 3 (Class 3 RWMA) for special application

Cap diameter Use: 6 for 0.75 nominal diameter
(in 1/8 increments)

Contact face diameter Use: B for 0.25 diameter (0.25 weld buttons)
(Ref. Figure F.8) C for 0.31 diameter (0.31 weld buttons)
D for 0.35 diameter (0.35 weld buttons)
1 for 0.88 radius
3 for 2 radius

Typical cap coding (not coded for B or C caps)

—o

Cap will have 0.25 contact face diameter

Cap will be 0.75 diameter

Cap will be made of Class 2 RWMA material

Cap will have 45° truncated cone nose All dimensions except degrees in inches

Figure F.6—3/4 in Increased Water Flow
Male Cap Electrodes—Ordering Codes
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(19 mm CAP FOR INCREASED WATER FLOW)
NOSE TO SUIT

m [ K
[ ADAPTOR OR : ADAPTOR

DOUBLE-BEND |/ : |
ADAPTOR ADAPTOR OR j«'

: DOUBLE-BEND :
ADAPTOR :

ADAPTOR
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[_)vj c'IJ L/&{ |
" : :
= = porTABLE Gun—/ &
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Use W for welding

Use C for cap

Copyright American Welding Society
Provided by IHS }Jnder license with AWS
No reproduction or networking permitted without license from IHS

—o

Use 1-1 for revised cap type electrode

Nose configuration Use: A for 45° truncated cone (for steel through 0.060)
(Ref. Figure F.8) AA for 30° truncated cone (use on 3/4 electrode)
B for angle dressing only
BA for 15° face angle
BB for 30° face angle
BC for 45° face angle
C for contour dressing only
D for narrow flange widths in steel under 1.5 thick
DD for narrow flange widths in steel over 1.5 thick
R for radius faced applications

Material class Use 2 (Class 2 RWMA) for normal welding
(class numbers) Use 1 (Class 1 RWMA) for special application
Use 3 (Class 3 RWMA) for special application

Cap diameter Use: 6 for 19.0 nominal diameter
(in 3.2 increments)

Contact face diameter Use: B for 6.4 diameter (6.4 weld buttons)

(Ref. Figure F.8) C for 7.9 diameter (7.9 weld buttons)
D for 8.9 diameter (8.9 weld buttons)
1 for 22.4 radius
3 for 50.8 radius

Typical cap coding (not coded for B or C caps)

Cap will have 6.4 contact face diameter

Cap will be 19.0 diameter

Cap will be made of Class 2 RWMA material

Cap will have 45° truncated cone nose All dimensions except degrees in millimeters

Figure F.6M—19 mm Increased Water Flow
Male Cap Electrodes—Ordering Codes
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RADIUS 0.5 E 0.02 x 45°

1/4
e

-

! 1
E—f~—]| |
(fl] ! | !
! I ]
I I \NG
| ! ! ! \NE,\‘D !
| | |
p Tt T
TYPE A TYPE AA TYPEB TYPEC

— 0.06

— |0
’<—
| 45°

6 ~
| r;;v_ 1 ;OOQTG/\ 30° \79
{

—'— —'—
TYPE DD TYPE R TYPE BA TYPE BB TYPE BC

For nose application, see Figure F-6. All dimensions except degrees in inches
Type A AA B BA BB BC C D DD R
E Diameter 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
6-Contact B 0.25 0.25 Note b 0.25 0.25 0.25 Note b 0.25 0.25 0.88R
Face Diameter C Note a 0.31 Note b 0.31 0.31 0.31 Note b 0.31 0.31 or
or Radius +0.005 D Note a 0.35 Note b 0.35 0.35 0.35 Noteb Note a 0.35 2.0R

aNot recommended.
b Dress to suit.

Notes:

Ordering and material as per code shown in Figure F.6.

All working surfaces to have a maximum finish of 30 pin (arithmetic average).

Stamp identification mark clearly—avoid working surfaces.

Chemically clean adaptors—use a procedure to minimize oxidation and to be noninsulating in nature.
To be used with Figure F.5 electrode adaptors only.

arwN~

All dimensions in inches

Figure F.7—3/4 in Increased Water Flow Male Cap Electrodes—Nose Design
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RADIUS 0.5 E 0.5 x 45°

6.4
| L] hine —l—lT
- 45° '
(f:] ! . !
! I |
I \NG
i ! o |
_'— —;—
TYPE A TYPE AA TYPEB TYPE C

ST

B

] 0 = RADIUS ] /‘\150 L34
| _\L 1 Nlﬂ/\ 30° 0

30° 7 N
|
| | | |
1 1 l l
—'— —'— | em— —
TYPE DD TYPER TYPE BA TYPE BB TYPE BC
For nose application, see Figure F-6. All dimensions except degrees in millimeters
Type A AA B BA BB BC C D DD R
E Diameter 19 19 19 19 19 19 19 19 19 19
6-Contact B 6.4 6.4 Note b 6.4 6.4 6.4 Note b 6.4 6.4 0.88R
Face Diameter C Note a 7.9 Note b 7.9 7.9 7.9 Note b 7.9 7.9 or
or Radius +0.005 D Note a 8.9 Note b 8.9 8.9 8.9 Noteb Note a 8.9 2.0R

aNot recommended.
b Dress to suit.

Notes:

Ordering and material as per code shown in Figure F.6.

All working surfaces to have a maximum finish of 0.75 pm (arithmetic average).

Stamp identification mark clearly—avoid working surfaces.

Chemically clean adaptors—use a procedure to minimize oxidation and to be noninsulating in nature.
To be used with Figure F.5 electrode adaptors only.

arwN~

All dimensions in millimeters

Figure F.7M—19 mm Increased Water Flow Male Cap Electrodes—Nose Design
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0.03 x 45° P [ 0.38
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0.02 R / NOSE TO SUIT
~— S APPLICATION
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G
®Indicates working surface. All dimensions except degrees in inches

Figure F.8—3/4 in Increased Water Flow Male Cap Electrodes—Dimensions
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—| [=— 0.8 x45°
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Indicates working surface. All dimensions except degrees in millimeters

Figure F.8M—19 mm Increased Water Flow Male Cap Electrodes—Dimensions
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Table F.3
Standard for Increased Water Flow Male Cap Electrodes
Tolerance

E Diameter 3/4 +0.002

F Taper diameter 0.564 +0.000/-0.001

G Length 1.26 +0.010

K Hole diameter 0.44 +0.010

P Taper location 0.09 +0.010

S Skirt length 0.62 +0.010
Notes: All dimensions in inches
1. Ordering and material as per code shown in Figure F.6.
2. All working surfaces to have a maximum finish of 30 pin (arithmetic average).
3. Stamp identification mark clearly—avoid working surfaces.
4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.
5. To be used with Figure F.5 electrode adaptors only.

Table F.3M
Standard for Increased Water Flow Male Cap Electrodes
Tolerance

E Diameter 19 +0.05

F Taper diameter 14.3 +0.00/-0.03

G Length 32.0 +0.25

K Hole diameter 11.2 +0.25

P Taper location 23 +0.25

S Skirt length 15.7 +0.25
Notes: All dimensions in millimeters
1. Ordering and material as per code shown in Figure F.6.
2. All working surfaces to have a maximum finish of 0.75 pym (arithmetic average).
3. Stamp identification mark clearly—avoid working surfaces.
4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.
5. To be used with Figure F.5 electrode adaptors only.
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TYPE “F” FEMALE ELECTRODE CAPS

ADAPTOR OR
DOUBLE-BEND
ADAPTOR

’ ADAPTOR —»Q.

L../‘\i¥HOLDEROF{ —/ /‘*’\ﬂ

i .- :/—ADAPTOR

PORTABLE GUN
HOLDER

Use W for welding

Use C for cap

Use 1-2 for spotweld cap (female)

Nose configuration Use A for 45° truncated cone

(Ref. Figure F.10) Use B for angle dressing only
Use C for contour dressing
Use D for narrow flange widths

Material class Use 2 (Class 2 RWMA)
(class numbers)

Cap diameter
[in 0.12 in (3 mm) increments]
5

Use 5 for 0.62 in (15.7 mm) nominal diameter

W C 12B 2 Typical cap coding

Cap will be 0.62 in (15.7 mm) diameter

Cap will be made of Class 2 RWMA material

Cap will have A-dome nose

Figure F.9—Type “F”’ Female Cap Electrodes—Ordering Codes
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RADIUS 0.5 E
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0.02 x 45°
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0.06
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AWS D8.6:2005

MAX
/1IN s N R\ 45
Al > £33 >\
1 | \ I 1
] ! \ 1
TYPE A TYPE B TYPE C TYPE D
0.12 MAXIMUM

T

[— P —>

e

+
29570 ja

0.05 E
SPHERICAL RADIUS

0.06 RADIUS

TAPER PER SIDE SHALL BE ROUND WITHIN 0.0003 T.I.R.

AND CONCENTRIC WITHIN 0.010 T.I.R.

8ndicates working surfaces.

Notes:

1. For manufacture by cold forming only.
2. Use RWMA Class 2 (M-1566-B) in annealed condition—After forming, age-harden for 5 hours at a temperature to produce a minimum

hardness of Rg 77 measured within 0.12 of center line and 0.03 below surface of cap.
3. Flat on welding face must be provided to give weld button sizes specified without exceeding weld indentation limitations.

Copyright American Welding Society
Provided by IHS under license with AWS

No reproduction or networking permitted without license from IHS

ANY SURFACE IRREGULARITIES, WAVINESS,
DISH, OR CHAMFER MUST REMAIN WITHIN
THE TOLERANCES SHOWN

All dimensions except degrees in inches
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—1‘(1.5

6.35 RADIUS 0.5 E 0.5 x 45° 6.35
1,0 \ ~ '*O%ix | L
/_\ 45° ‘ ‘\ 45°

N

TYPE A TYPE B TYPEC TYPE D

—

=
3.0 MAXIMUM

/ M

0.05 E
SPHERICAL RADIUS

[— P —>

s 1.5 RADIUS
+0 ANY SURFACE IRREGULARITIES, WAVINESS,
2.95°_0 12 DISH, OR CHAMFER MUST REMAIN WITHIN
THE TOLERANCES SHOWN

TAPER PER SIDE SHALL BE ROUND WITHIN 0.008 T.I.R.
AND CONCENTRIC WITHIN 0.25 T.I.R.

dIndicates working surfaces. All dimensions except degrees in millimeters

Notes:

1. For manufacture by cold forming only.

2. Use RWMA Class 2 (M-1566-B) in annealed condition—After forming, age-harden for 5 hours at a temperature to produce a minimum
hardness of Rg 77 measured within 0.12 of center line and 0.03 below surface of cap.

3. Flat on welding face must be provided to give weld button sizes specified without exceeding weld indentation limitations.

Figure F.10M—Type “F”’ Female Cap Electrodes—Description
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Table F.4
Standard for Female Cap Electrodes
Tolerance

E Diameter 0.625 +0.002

F Taper diameter 0.458 +0.000/-0.001

G Length 0.850 +0.010

P Taper location 0.354 +0.010

S Taper depth 0.362 +0.010

T Spherical radius 0.165 +0.010
Notes: All dimensions in millimeters
1. Ordering and material as per code shown in Figure F.9.
2. All working surfaces to have a maximum finish roughness of 30 pin (arithmetic average).
3. Stamp identification mark clearly—avoid working surfaces.
4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.

Table F.4M
Standard for Female Cap Electrodes
Tolerance

E Diameter 15.9 +0.05

F Taper diameter 11.6 +0.03/-0.00

G Length 21.6 +0.25

P Taper location 9.00 +0.25

S Taper depth 9.20 +0.25

T Spherical radius 4.20 +0.25
Notes: All dimensions in millimeters

1. Ordering and material as per code shown in Figure F.9.

2. All working surfaces to have a maximum finish roughness of 30 pin (arithmetic average).

3. Stamp identification mark clearly—avoid working surfaces.

4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.
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TAPERED SHANK

- —

ADAPTOR

-
|

LENGTH

ENGAGEMENT 0.75

HOLDER OR
PORTABLE GUN

Use W for welding

Use B for adaptor

Use 1-2 for straight adaptor (female cap)
Adaptor shank Use T for tapered shank
Material Use 3 (Class 3 RWMA)

Adaptor diameter Use 5 for 0.62 in (15.7 mm) nominal diameter
[in 0.12 in (3.0 mm) increments)

Length Minimum length — 6 = 1.5 in (38 mm)
[in 0.25 in (6.4 mm) increments]
2 10

Typical adaptor coding

Adaptor will be 2.5 in (63 mm) long

Adaptor will have 0.62 in (15.7 mm) diameter

Adaptor will be made of Class 3 RWMA material

Adaptor will have a tapered shank

Adaptor will be straight for female cap

Figure F.11—Straight Adaptor for Type “F” Female Cap Electrodes—Ordering Codes
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0.02 x 45°

2 PLACES _3.08°
2.98° K

_ 0.03R
<—o.75"‘»l 7
L 4 T
7777/7//////////////}'4777 —

T =

1.43° ~— A
. ] R? |=——0n
+0.05°
B HOLE “K” TO BE DRILLED

THROUGH AFTER FORMING
AND MUST BE CONCENTRIC
WITH O.D. TAPER WITHIN +0.002

‘I'I
|

#Indicates working surfaces. All dimensions except degrees in inches

Figure F.12—Straight Adaptor for Type “F”’ Female Cap Electrodes—Description

0.5 x 45°
2 PLACES ~3.08°
_ 0.8R 2.98° K
<—19.053»l 7
L W///////////// _%:
F _ ! ! — N Z
| —_—
T =
/ l<|_T 5
|| = =—p
JE— X f——
l—Y A
1.43°_ | "{ R? |0
+0.05°
B i HOLE “K” TO BE DRILLED
THROUGH AFTER FORMING
AND MUST BE CONCENTRIC
WITH O.D. TAPER WITHIN +0.002
%Indicates working surfaces. All dimensions except degrees in millimeters

Figure F.12M—Straight Adaptor for Type “F”’ Female Cap Electrodes—Description
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Table F.5
Standard for Straight Adaptors for Type “F” Female Cap Electrodes
Tolerance

A Diameter 0.625 +0.002

F Taper diameter 0.625 +0.000/-0.001

Y Taper location 0.75 +0.010

B Length As coded +0.010
Length, minimum 1.5 —

K Hole diameter 0.312 +0.002

L Hole diameter 0.37 +0.010

N Taper diameter cap end 0.472 +0.001/-0.000

P Tape location cap end 0.10 +0.010

R Taper length 0.50 +0.010

T Hole “K” length 0.62 +0.010

Z Taper diameter 0.501 Ref.

X Taper locations 0.380 +0.000/-0.001
Electrode Cap Figure 20 —

Notes: All dimensions in inches

1. Ordering and material as per code shown in Figure F.11.

2. All working surfaces to have a maximum finish roughness of 30 pin (arithmetic average).

3. Stamp identification mark clearly—avoid working surfaces.

4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.

Table F.5M
Standard for Straight Adaptors for Type “F” Female Cap Electrodes
Tolerance

A Diameter 15.9 +0.05

F Taper diameter 15.9 +0.000/-0.03

Y Taper location 19.0 +0.25

B Length As coded +0.25
Length, minimum 38 —

K Hole diameter 7.92 +0.05

L Hole diameter 9.4 +0.25

N Taper diameter cap end 11.99 +0.002/-0.000

P Tape location cap end 2.5 +0.25

R Taper length 12.7 +0.25

T Hole “K” length 15.8 +0.25

Z Taper diameter 12.7 Ref.

X Taper locations 9.65 +0.00/-0.25
Electrode Cap Figure 20 —

Notes:

All dimensions in millimeters

1. Ordering and material as per code shown in Figure F.11.

2. All working surfaces to have a maximum finish roughness of 0.75 um (arithmetic average).

3. Stamp identification mark clearly—avoid working surfaces.

4. Chemically clean caps—use a procedure to minimize oxidation and to be noninsulating in nature.
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Annex G (Informative)

Female Cap Electrodes and Adaptor Conventions in
Common Usage by Automotive Companies

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.
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A
MW6008 B 0.75 —=
(REF) —»‘ 0.060
,/Tﬂ--’:— N
MWe006 CAP MAY ALsOBE  _Y I | ] ] T .
USED WITH THESE SHANKS § T ]
I
S~ — :I
—>10.380~— L 0.625 DIAMETER
0.502 DIAMETER RWMA 5 TAPER
1.25 TAPER PER FOOT o}
-y
] F————————F————
— _.+ - - - - -
TN A I I I |
~
1/4 DRILL 5 11/32 DRILL
|
E
0.402 DIAMETER
1.25 TAPER PER FOOT —
—
‘. 1 .
1 - L : | . - - - - 0.62 DIAMETER
MW6484 ——l— 0.348
(REF)
2.88
3.38
MW4116-51 All dimensions in inches

Figure G.1—Nomenclature for Straight Adaptors and Assemblies
for Female Cap Electrodes with RWMA #5 Taper
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MW6008 B 19.0 —=
(REF) —»‘ 1.52
- _ﬂ--’:— N
MWe006 CAP MAY ALsOBE  _Y I I ] T .
USED WITH THESE SHANKS _ - |
I
‘\_-:I
— ~ 15.87 DIAMETER
104 TAPER PER METER C
-y
e F————————t———
___...l. - - - - -
1PN G I N ISR |
—~
6.4 DRILL b 8.7 DRILL
E
10.21 DIAMETER
104 TAPER PER METER —
1
O
1 - L . | - - - - 15.7 DIAMETER
MW6484 ——LB.84
(REF)
73.2
85.9
MW4116-51 All dimensions in millimeters

Figure G.1M—Nomenclature for Straight Adaptors and Assemblies
for Female Cap Electrodes with RWMA #5 Taper
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Table G.1
Standard for Straight Adaptor for Female Cap Electrodes
When Assembled
with MW6008 Cap
A B C D E Shank (Less Cap) is Equivalent to
1.75 1.00 0.83 1.09 1.21 MW631-51 RWMA-A227
2.00 1.25 1.08 1.34 1.46 MW631-52 RWMA-A228
2.25 1.50 1.33 1.59 1.71 MW631-53 RWMA-A229
2.50 1.75 1.58 1.84 1.96 MW631-54 RWMA-A2210
2.75 2.00 1.83 2.09 221 MW631-55 RWMA-A2211
3.00 2.25 2.08 2.34 2.46 MW631-56 RWMA-A2212
3.25 2.50 2.33 2.59 2.71 MW631-57 RWMA-A2213
3.50 2.75 2.58 2.84 2.96 MW631-58 RWMA-A2214
3.75 3.00 2.83 3.09 3.21 MW631-59 RWMA-A2215
4.00 3.25 3.08 3.34 3.46 MW631-60 RWMA-A2216
4.25 3.50 3.33 3.59 3.71 MW631-61 RWMA-A2217
4.50 3.75 3.58 3.84 3.96 MW631-62 MW407-14A
4.75 4.00 3.83 4.09 421 MW631-63 MW407-15A
5.00 4.25 4.08 4.34 4.46 MW631-64 —
5.25 4.50 433 4.59 471 MW631-65 —
5.50 4.75 4.58 4.84 4.96 MW631-66 —
5.75 5.00 4.83 5.09 5.21 MW631-67 —
6.00 5.25 5.08 5.34 5.46 MW631-68 —
6.25 5.50 5.33 5.59 5.71 MW631-69 —
6.50 5.75 5.58 5.84 5.96 MW631-70 —
All dimensions in inches
Table G.1M
Standard for Straight Adaptor for Female Cap Electrodes
When Assembled
with MW6008 Cap
A B C D E Shank (Less Cap) is Equivalent to
444 25.4 21.1 27.7 30.7 MW631-51 RWMA-A227
50.8 31.7 27.4 34.1 37.1 MW631-52 RWMA-A228
57.1 38.1 33.8 404 434 MW631-53 RWMA-A229
63.5 444 40.1 46.8 49.8 MW631-54 RWMA-A2210
70.0 50.8 46.5 53.1 56.1 MW631-55 RWMA-A2211
76.2 57.1 52.8 59.5 62.5 MW631-56 RWMA-A2212
82.5 63.5 59.2 65.8 68.8 MW631-57 RWMA-A2213
88.9 70.0 65.5 72.2 75.2 MW631-58 RWMA-A2214
95.3 76.2 71.9 78.5 81.5 MW631-59 RWMA-A2215
101.6 82.5 78.2 84.8 87.9 MW631-60 RWMA-A2216
107.9 88.9 84.5 91.2 94.2 MW631-61 RWMA-A2217
114.3 95.3 90.9 97.6 100.6 MW631-62 MW407-14A
120.6 101.6 97.3 103.9 106.9 MW631-63 MW407-15A
127.0 107.9 103.6 110.3 1133 MW631-64 —
133.3 114.3 110.0 116.6 119.6 MW631-65 —
139.7 120.6 116.3 123.0 126.0 MW631-66 —
146.0 127.0 122.7 129.3 132.3 MW631-67 —
152.4 133.3 129.0 135.7 138.7 MW631-68 —
158.7 139.7 135.4 141.7 145.0 MW631-69 —
165.1 146.0 141.7 148.3 151.4 MW631-70 —
All dimensions in millimeters
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Figure G.2—Nomenclature for Straight Adaptors and Assemblies
for Female Cap Electrodes with RWMA #4 and #1 Special Tapers
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Figure G.2M—Nomenclature for Straight Adaptors and Assemblies
for Female Cap Electrodes with RWMA #4 Cap and RWMA #4 Tapers
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Table G.2
Standard for Straight Adaptors for RWMA #4 Female Cap Electrodes and #1 Special Tapers

RWMA #4 Tapered Shank #1 Special® Tapered Shank
RWMA #4 When Assembled #1 Special When Assembled
Tapered Shank  with MW5484 Cap  Tapered Shank  with MW6483 Cap
A B C D E (Less Cap) is Equivalent to (Less Cap) is Equivalent to
1.50 1.00 0.65 0.94 1.00 MW645-51 RWMA-A216 MW6021-51 MW6346-2B
1.75 1.25 0.90 1.19 1.25 MW645-52 RWMA-A217 — —
2.00 1.50 1.14 1.44 1.50 MW645-53 RWMA-A218 MW6021-53 MW6346-4B
2.25 1.75 1.40 1.69 1.75 MW645-54 RWMA-A219 — —
2.50 2.00 1.65 1.94 2.00 MW645-55 RWMA-A2110 MW6021-55 MW6346-6B
2.75 2.25 1.90 2.19 2.25 MW645-56 RWMA-A2111 — —
3.00 2.50 2.14 2.44 2.50 MW645-57 — MW6021-57 MW6346-8B
3.25 2.75 2.40 2.69 2.75 MW645-58 RWMA-A2113 — —
3.50 3.00 2.65 2.94 3.00 MW645-59 RWMA-A2114 MW6021-59 —
4.00 3.50 3.15 3.50 3.50 MW645-61 — — —
5.00 4.44 4.15 4.44 4.50 MW645-63 — — —
2Approximately 6° taper. All dimensions in inches
Table G.2M
Standard for Straight Adaptors for RWMA #4 Female Cap Electrodes and #1 Special Tapers
RWMA #4 Tapered Shank #1 Special® Tapered Shank
RWMA #4 When Assembled #1 Special When Assembled
Tapered Shank ~ with MW5484 Cap  Tapered Shank  with MW6483 Cap
A B C D E (Less Cap) is Equivalent to (Less Cap) is Equivalent to
38.1 354 16.5 239 254 MW645-51 RWMA-A216 MW6021-51 MW6346-2B
444 31.7 229 30.2 31.7 MW645-52 RWMA-A217 — —
50.8 38.1 29.2 36.6 38.1 MW645-53 RWMA-A218 MW6021-53 MW6346-4B
57.1 444 35.6 429 444 MW645-54 RWMA-A219 — —
63.5 50.8 419 493 50.8 MW645-55 RWMA-A2110 MW6021-55 MW6346-6B
70.0 57.1 48.3 55.6 57.1 MW645-56 RWMA-A2111 — —
76.2 63.5 54.6 62.0 63.5 MW645-57 — MW6021-57 MW6346-8B
82.5 70.0 61.0 68.3 70.0 MW645-58 RWMA-A2113 — —
88.9 76.2 67.3 74.7 76.2 MW645-59 RWMA-A2114 MW6021-59 —
101.6 88.9 80.0 88.9 88.9 MW645-61 — — —
127.0 112.8 130.8 112.8 114.3 MW645-63 — — —

*Approximately 6° taper.
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Figure G.3—Nomenclature for Straight Adaptors and Caps
for Female Cap Electrodes with RWMA #6 Taper
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Figure G.3M—Nomenclature for Straight Adaptors and Caps
for Female Cap Electrodes with RWMA #6 Taper
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Table G.3
Standard for Straight Adaptors for RWMA #6 Female Cap Electrodes

A B Cap Code No.
2.38 1.50 MW6008 MW983-53
2.38 1.50 MW6146 MW1121-53
2.88 2.00 MW6146 MW1121-55
2.88 2.00 MW6008 MW983-55
3.38 2.50 MW6146 MW1121-57
3.38 2.50 MW6008 MW983-57
3.63 2.75 MW6146 MW1121-58
3.88 3.00 MW6146 MW1121-59
3.88 3.00 MW6008 MW983-59
4.13 3.25 MW6146 MW1121-60
4.38 3.50 MW6008 MW983-61
4.38 3.50 MW6146 MW1121-61
4.63 3.75 MW6146 MW1121-62
4.88 4.00 MW6008 MW983-63
4.88 4.00 MW6146 MW1121-63
5.38 4.50 MW6008 MW983-65
5.88 4.50 MW6146 MW1121-65
5.88 5.00 MW6008 MW983-67
5.88 5.00 MW6146 MW1121-67
6.38 5.50 MW6008 MW983-69
6.38 5.50 MW6146 MW1121-69

All dimensions in inches

Table G.3M
Standard for Straight Adaptors for RWMA #6 Female Cap Electrodes

A B Cap Code No.
60.4 38.1 MW6008 MW983-53
60.4 38.1 MW6146 MW1121-53
732 50.8 MW6146 MW1121-55
73.2 50.8 MW6008 MW983-55
85.9 63.5 MW6146 MW1121-57
85.9 63.5 MW6008 MW983-57
92.2 70.0 MW6146 MW1121-58
98.6 76.2 MW6146 MW1121-59
98.6 76.2 MW6008 MW983-59
104.9 82.5 MW6146 MW1121-60
1113 88.9 MW6008 MW983-61
1113 88.9 MW6146 MW1121-61
117.6 95.3 MW6146 MW1121-62
124.0 101.6 MW6008 MW983-63
124.0 101.6 MW6146 MW1121-63
136.7 1143 MW6008 MW983-65
136.7 1143 MW6146 MW1121-65
149.3 127.0 MW6008 MW983-67
149.3 127.0 MW6146 MW1121-67
162.1 139.7 MW6008 MW983-69
162.1 139.7 MW6146 MW1121-69

All dimensions in millimeters
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Figure G.4—Nomenclature for Female Electrode Caps
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Annex H (Informative)

Guidelines for the Preparation of Technical Inquiries

This annex is not a part of AWS D8.6:2005, Specification for Automotive Resistance
Spot Welding Electrodes, but is included for informational purposes only.

H1. 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.

- H2. 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.

H2.1 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
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along with the edition of the standard that contains the
provision(s) the inquirer is addressing.

H2.2 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
requirement or to request the revision of a particular
provision in the standard.

H2.3 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.

H2.4 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 inquirer seeks.

H3. 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
the entire committee for review and approval. Upon
approval by the committee, the interpretation is an official
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interpretation of the Society, and the secretary transmits
the response to the inquirer and to the Welding Journal
for publication.

H4. Publication of Interpretations

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

HS. 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

82

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.

H6. 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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List of AWS Documents on Automotive Welding

Designation Title

D8.6 Specification for Automotive Resistance Spot Welding Electrode

D8.7M Recommended Practices for Automotive Weld Quality—Resistance Spot Welding

D8.8 Specification for Automotive Frame Welding Quality—Arc Welding

D8.9M Recommended Practices for Test Methods for Evaluating the Resistance Spot Welding Behavior
of Automotive Sheet Steel Materials

D8.14M Specification for Automotive and Light Truck Components Arc Welding—Aluminum
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