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Abstract

This specification outlines the requirements for resistance welding electrodes relating to the automotive welding industry.
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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 Z749.1, 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.”

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.
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. Type B—Dome

. Type C—Flat

. Type D—Offset

. Type E—Truncated cone
. Type F—Radius

A B W N

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.

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.

2.18150P

Chromium-
Zirconium
Copper

Rem.

0.5-
1.5

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.

04—
0.7

0.20
Max.

3.17510°

Nickel-
Beryllium
Copper

Rem.

0.10
Max.

1.4-
22

0.30

Max.

0.20
Max.

0.2—-
0.6

0.20
Max.

1.18000P

Nickel-
Silicon-
Chromium
Copper

Rem.

0.15
Max.

1.8-

0.1-

04—

4.17200°

Beryllium
Copper

Rem.

0.02
Max.

0.20
Max.

Group B—Refractory Metal and Refractory

Metal Composites

10

10.74450

Copper
Tungsten

4347

Rem.

11

11.74400

Copper
Tungsten
(ASTM B 702
C1D)

23-27

Rem.

12

12.74350

Copper
Tungsten
(ASTM B 702
Cl1E)

18-22

Rem.

13

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, in2 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
Over1 | Over25 [60HRB|70HRB| 90 HRB | 80% | 75% | 45% | 45 | 55 | 90 | 55 [ 59 | 92 | 14% |13% | 9%
to 2 to 51
Over2 | Over51 [S5HRB|65HRB| 90HRB [ 80% | 75% | 45% | 45 | 55 | 90 | 50 [ 55 | 88 |15% |13% | 9%
to 3 to 76
Thickness—Square, Rectangular, and Hexagonal Bar Stock (Cold Worked)
Up to Upto |S55HRB|70HRB| 90HRB [80% | 75% | 45% | 45 | 45 | 90 | 60 [ 65 | 95 |13% |13% | 9%
1 25
Over Over |50HRB|65HRB| 90HRB | 80% | 75% | 45% | 45 | 40 [ 90 | 50 | 55 | 90 |14% | 13% | 9%
1 25
Thickness—Forgings
Upto Upto |55HRB|65HRB|90HRBY| 80% | 75% |45% | 45 | 45 | 50 | 60 | 55 | 94 | 12% | 13% | 9%
1 25
Over1 | Over25 |50 HRB |65 HRB | 90 HRBY| 80% | 75% | 45% | 45 | 45 | 50 | 50 | 55 | 90 | 13% | 13% | 9%
to 2 to 51
Over Over 51 |50 HRB |65 HRB | 90 HRBY[ 80% | 75% [ 45% | 45 | 40 | 50 | 50 | 55 | 88 [13% |13% | 9%
2
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.

b Conductivity =

0.0058 (Resistivity)

1

¢ 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.
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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

AWS D8.6:2005

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”
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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—

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

Ordering Codes

) Figure G.1M—Nomenclature for Straight Adaptors
Figure F.4M—Male Cap Electrode Adaptor Shank— and Assemblies for Female Cap Electrodes with
Ordering Codes RWMA #5 Taper

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 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

Figure F.9—Type “F’ Female Cap Electrodes— Annex H—Guidelines for the Preparation of Technical
Ordering Codes Inquiries
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Table 3
Coding for Standard Straight Electrodes

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

4 = #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. (see Clause 7)
= #6 RW Size Electrode, 3/4 in (19.1 mm) Dia.

= #7 RW Size Electrode, 7/8 in (22.2 mm) Dia.

N O\ W

= RWMA Group A, Class 1 Material

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

20 = RWMA Group C, Class 20 Material

W N =

A = Electrode with “A” (Pointed) Nose

B = Electrode with “B” (Dome) Nose

C = Electrode with “C” (Flat) Nose (Figure 1)
D = Electrode with “D” (Offset) Nose

E = Electrode with “E” (Truncated) Nose

F = Electrode with “F” (Radius) Nose

“A” POINTED “B” DOME

_______ - -7\ I‘______"___'__'\
I\ (AN

1 -—4-- - v  Heaeoo___}___] ——

“C” FLAT “D” OFFSET

------ . (.

I/ ] V7
_______ —_———d vV R R E——

“E» TRUNCATED “F” RADIUS
_______ S . [N I
'\ N
- ] 4 - - - - — —
1/ [
_______ N [ D . 4

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.16, p. 1-8-23, January 1996.

Figure 1—Electrode Types
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Table 4
Coding for Single-Bend Electrodes

SA-3 S6 16-12-15
—|; 15 = Angle of Bend in Degrees
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., 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\
|

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

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

ANGLE OF
BEND IN
DEGREES

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 TS 16-12
"L 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
T 7 = #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
= 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)
TO BE |
SPECIFIED :
TAPERED OR BY USER ?/fgsEL ”e\;l )
in (1.6 mm
STRAIGHT 1O BgYsLTgé’F'zF'ED INCREMENTS
| \ I +1/16 in (1.6 mm)
REFER TO “STANDARD STRAIGHT [ ______  _-
ELECTRODES WITH TAPERED | | N N N N
SHANKS” FOR DIMENSION AND )
TOLERANCE INFORMATION U= "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 = #5 RW 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
2 = 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
MF = Male Cap Electrode with “F” (Radius) Nose Electrode
“A” POINTED “B” DOME “C” FLAT
______ T -t ___I Tt ___I
|y 1l 1 .y
I ] I
------ - ! !
“D” OFFSET “E” TRUNCATED “F” RADIUS

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

#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 (see Clause 8)

N SN LB
1]

= RWMA Group A, Class 1 Material

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

20 = RWMA Group C, Class 20 Material

W N =
1]

F A = Female Cap Electrode with “A” (Pointed) Nose

FB = Female Cap Electrode with “B” (Dome) Nose Electrode

F C = Female Cap Electrode with “C” (Flat) Nose Electrode (Figure 5)
FD = Female Cap Electrode with “D” (Offset) Nose Electrode

FE = Female Cap Electrode with “E” (Truncated) Nose Electrode

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

“A” POINTED “B” DOME “C” FLAT
[ _ _ - I @ F-----
N - .
| I B 1 _ 1 L _ - 4
! ] 1
7 .- PR
= 1 /S  foo--- |

“E” TRUNCATED “F” RADIUS
A e
_ . I
1! 1!
28 v’
_____ ! =1

Source: Adapted from RWMA Bulletin 16, Resistance Welding Equipment Standards, 1.8.24, p. 1-8-36, January 1996.

Figure 5—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 FElectrode 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---- - i junfbenile | ] PR
ELECTRODES WITH TAPERED o i
SHANKS” FOR DIMENSIONAND || | [ | I S
TOLERANCE INFORMATION T

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

T 15 =
12

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

%]
<

Angle of Bend in Degrees

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]

(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
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
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
SMD-2 T5 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)] (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

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

SMD = 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— =1 -
STRAIGHT - T{L___._ | -Tr
SHANK Rk
LENGTH?
TAPERED OR OFFSET IN
STRAIGHT — STRAIGHT 1/16 in (1.6 mm)
| \ SOCKET INCREMENTS
a +1/16 in (1.6 mm

REFER TO “STANDARD STRAIGHT (1 ______] l _ -~ LENGTH ( )
ELECTRODES WITH TAPERED | ] _ _ _ I B
SHANKS” FOR DIMENSION AND
TOLERANCE INFORMATION -~ - ="

@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
T Electrode Length in 1/4 in (6.4 mm) increments [i.e., 12 = 3 in (76.2 mm)] (Figure 9-L2)

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

REFER TO “STANDARD STRAIGHT H------d-——— - — RN pp—
ELECTRODES WITH TAPERED
SHANKS” FOR DIMENSION AND
TOLERANCE INFORMATION

1
|
|
|
|
1
|
|
I
t
===
\_|_I
|

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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