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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The proced

Hrawn to the possibility that some of the elements of this document may.be the subj
4. ISO shall not be held responsible for identifying any or all such patenb rights. Det

on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific term
expressions [related to conformity assessment, as well as information about ISO's adherence f{

e are
br the
ith the

ect of
hils of

ights identified during the development of the document will be in the Introduction and/or

S not

s and
o the

World Trade|Organization (WTO) principles in the Technical Bafriers to Trade (TBT), see www.is¢.org/

iso/foreword.html.

This documgnt was prepared by Technical Committee ISO/TC 44, Welding and allied proc
Subcommitt¢e SC 6, Resistance welding and allied mec¢hanical joining, in collaboration with the Eur
Committee fpr Standardization (CEN) Technical Committee CEN/TC 121, Welding and allied prod

esses,
bpean
esses,

in accordancg with the Agreement on technicalieooperation between ISO and CEN (Vienna Agreement).

This second gdition cancels and replacessthe first edition (ISO 8167:1989), which has been techn
revised.

The main chinges compared to the.previous edition are as follows:
— Clause 3|has been updated;

— Annexes|B and C havebeen revised;

— the document has been technically revised to the state of the art.

Any feedback orquestions on this document should be directed to the user’s national standards b

ically

bdy. A

complete listing)of these bodies can be found at www.iso.org/members.html.

Official interpretations of ISO/TC 44 documents, where they exist, are available from this page: https://

committee.iso.org/sites/tc44/home/interpretation.html.
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INTERNATIONAL STANDARD ISO 8167:2021(E)

Resistance welding — Embossed projection welding —
Projections for resistance welding

1 Scope

This document specifies the geometries and dimensions of projections for embossed projection welding.

Tools tommake the prnjnr‘finnc arealsagincludedin Annex B

The projections are used on hot-rolled, cold-rolled, uncoated and coated steels, stainless steels and
nicke] alloys for conventional welding quality up to 3 mm thickness, as single projéctions| in multiples
or as p group of multiples.

Any splid projections are not included in this document.

2 Normative references

The fpllowing documents are referred to in the text in such a“way that some or all of their content
constjtutes requirements of this document. For dated referéncés, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmg¢nts) applies.

[SO 1Y677-1, Resistance welding — Vocabulary — Part 1:.8pot, projection and seam welding

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 17677-1 and the following
apply|

ISO apd IEC maintain terminological databases for use in standardization at the following pddresses:

et

$0 Online browsing platfofm: available at https://www.iso.org/obp

— 1EC Electropedia: available at https://www.electropedia.org/

3.1
spherical projection
proje¢tion with circtlar protrusion (see Figure 1)

Note 1 to enteysThe type code for spherical projection is SP.
3.2
ring-shaped projection

annular projection
projection with ring-shaped protrusion (see Figure 2)

Note 1 to entry: The type code for ring-shaped projection is RP.
Note 2 to entry: In the United States, a kind of solid projection is called “annular projection”.

3.3
elongated projection
projection with oval protrusion (see Figure 3)

Note 1 to entry: The type code for elongated projection is EP.

© IS0 2021 - All rights reserved 1
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3.4

projection diameter

dy

outer diameter of the projection in the embossed side surface of the sheet for spherical and ring-shaped
projections (see Figure 1 and Figure 2)

3.5

projection height

a

maximum height of the projection (see Figures 1 to 3)

3.6

projection V
by _
maximum w

3.7
projection 1
I

bottom lengt

4 Types

The projecti
on the desig
welding. Sph
shaped proje
for sheets th
spherical prd

yidth

dth of the elongated projection in the embossed side surface of the sheet (see'Higure

bngth

h of the elongated projection in the embossed side surface of the sheet (see Figure 3)

pf projections

bn shape shall be selected from three types of projections shown in Figures 1 to 3
n requirements of the welds or welding procedure specification (WPS) for the proj¢
erical projections are recommended for sheets thicknesses of 1 mm or greater.
ctions and multiple spherical projections (e.g.\a Set of three projections) are usually
nner than 1 mm. Elongated projections cante used to replace a set of two ring-shag
jections.

based
pction
Ring-
used
ed or

¢
T
a;
|
Y
n
7
dq
Key
a projectioI height
d,; projection diameter
d, bottom djanteter of the indentation part
t  sheet thidkngss
¢ indentation angle
Figure 1 — Spherical projection
2 © IS0 2021 - All rights reserved
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Key
a pfojection height
d, plojection diameter/outer diameter of projection ring
d; ifner diameter of indentation part
d; c¢ntre line diameter of projection ring

d, blind hole diameter for upper punch
r  rqdius

t  sheet thickness

Figure 2 — Ring-shaped projection

¢
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projection height
b, plojection width

short sideswidth of the indentation bottom
l; pfojection’length

~
N
—_—

dng-side length of the indentation bottom

¢ indentation angle
t  sheetthickness

Figure 3 — Elongated projection

5 Dimensions of projections

The dimensions shall be as specified in Tables 1 to 3 for spherical, elongated and ring-shaped projections,
respectively. The tolerance on the projection diameter, d;, projection width, b, and projection height, a,
shall be equal or less than the values specified in Tables 1 to 3.

© IS0 2021 - All rights reserved 3
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In the case of multiple projection welding with spherical and ring-shaped projections in one operation,
more severe tolerance control for the projection height is required. The height of the individual
projections on any of the components comprising the assembly shall not vary by more than 5 % from
one another.

The projection should be made in the thicker sheet with the dimensions determined according to the
thinner sheet thickness.

When welding sheets of dissimilar materials, the projection should be made in the material with the
lower heat conductivity and/or higher strength.

Alternative projection dimensions can be found in Annex C.

NOTE1 Thg height, g, is determined by the punch stroke when using open bottom die.

NOTE2 Anphex A indicates the relationship between sheet thickness, t, and projection diameéter, ¢;, for

spherical projections.

Table 1 — Dimensions for spherical projection

Bimensions in milli]1netres

PrIjection diameter Projection height Bottom diameter tf the
Nominal dipmeter Tolerance Nominal height Toleranceb indentation pajrt

d? a d,*

14 0,38 0,45

1,6 0,4 0,5

+0,1 +0,05

2,0 ~01 0,5 ~0.05 0,63

2,5 0,63 0,8

3,2 0,8 1,0

4,0 1,0 1,25

5,0 +0,15 1,25 +0,05 1,6

6,3 -0,15 1,6 -0,10 2,0

8,0 2,0 2,5
NOTE The indentation angle, ¢, and bottom diameter of the indentation part, d,, vary depending to the formirg tool
geometry used to make the projection. The‘indentation angle between 45° and 90° can be selected in accordance with the
design requirements or WPS.
3 The rod dipmeter dg of the forming tool (e.g. punch) shall be greater than d;. An example of the forming tool is gijven in
Figures B.1 angl B.2.
b In the casq of welding-with single projection, +10 % is acceptable as the tolerance of projection height.
¢ The diamdter valuessindicated in this table are only informative. The values are effective only to prepare the forming
tool with a truhcated\cone tip geometry in which the tool tip angle is 60°.

© ISO 2021 - All rights reserved
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Table 2 — Dimensions for ring-shaped projection

Dimensions in millimetres
Projection diameter/ Inner diameter of .
Outer diameter of Projection height roiection rin Centre line .
projection ring proj g dlan?ete.r of Bl.md hole Radius
- - - projection | diameter
Nominal Toler- Nominal Toler- Nominal Toler- ring
diameter ance height ance diameter ance
dq a d dy d, r
3,0 0,4 1,6 2,3 1,7 0,3
0 +0,1 0s +0,05 20 +0,0 30 22 04
’ =0,0 U ~0,05 U ~0,1 ” U ’
4,5 0,5 2,0 3,25 2,25 0,5
NOTE| Tolerances of d; and d, are +0,0/-0,1 mm, respectively.
a  Thisis only informative. The indentation geometry varies depending on the stamp tip shape’

Table 3 — Dimensions for elongated projection

Dimensions|in millimetres
Projection width Projection height Short'side width of the | Projection
Nonpinal width | Tolerance | Nominal height | Tolerance indentation bottom length

b, a by I,

1,4 0,38 0,45 2,8t04,5
1,6 0,4 0,5 3,2to5,1
2,0 o 0,5 tg:gg 0,63 4,0 t0 6,4
2,5 0,63 0,8 5,0 to 8,0
3,2 0,8 1,0 6,4 to 10,2
4,0 1,0 1,25 8,0to 12,8
5,0 +0,15 1,25 +0,05 1,6 0,0 to 16,0
6,3 -0,15 1,6 -0,10 2,0 12,6 to 20,2
8,0 2,0 2,5 16,0 to 25,6

a

NOTE
used §o make the projection. The indentation angle between 45° and 90° can be selected in accordance W
requiements or WPS.

formi

The indentation angle, ¢, and the indentation geometry vary depending to the forming tool shapej

The short side width'values indicated in this table are only informative. The values are effective only
g tool with a tpuncated cone tip geometry in which the tool tip angle is 60°.

and geometry
yith the design

to prepare the

6

Projeftions covered by this document shall be designated using the following information
given:

a)
b)
‘)
d)

EXAMPLE

Designation

in the order

the description (i.e. “Projection”);

areference to this document (i.e. ISO 8167:2021);

the type code of projection (SP, EP or RP);

the projection diameter, d;, or projection width, b4, in millimetres.

A spherical projection with a diameter, d;, of 2,5 mm is designated as follows:

Projection ISO 8167—SP2,5

© IS0 2021 - All rights reserved
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Annex A
(informative)

Relationship between sheet thickness and projection size

For the various applications and the required strength determined by weld strength and material
properties, it is recommended that, according to the sheet thickness, the following three different

groups of pryjection diameters (See Tabte A.1) be adopted WITEIT Selecting tie spiericat and efongated

projections.

Group A Comprises small size projections for applications where space is limited of minjmum
marking is required.

Group B Projections for standard applications which usually need more space and leave larger
marks than Group A projections.

Group C large size projections for high strength applications, where space or shape limits the ap-
plication or use of multi-projections; normally used with’high strength steels.

For easy desjignation, it can be convenient to reach agreement on:the groups in national or company
standards.

Table|A.1 — Groups of projection diameters for spherical and elongated projections

Dimensions in millijnetres

Sheef thickness Projection diameter, d;, or projection width, b,
t Group A Group B Group C

t<0,4 1,4 1,6 2,0
04<t<0,5 1,6 2,0 2,5
0,5|<t<0,63 2,0 2,5 3,2
0,3 <t<1 2,5 3,2 4,0
1t<1,6 3,2 4,0 50
1,4<t<25 4,0 5,0 6,3
2/5<t<3 50 6,3 8,0

Ring-shaped|projections are recommended for thin sheets materials. The relationship recommenfed is
indicated in Table:AZ.

Table A.2 —Pro

®
©
T
[,
©
)
)
[ bl
N
®
3
T
T
[ ol
B

Dimensions in millimetres

Sheet thickness Projection diameter
t d;
0,5<t<0,8 3,0
08<t<1,0 4,0
t=10 4,5

6 © IS0 2021 - All rights reserved
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Annex B
(informative)

Examples of tool for forming projection

Dimensions in millimetres

¢ ¢
6 dg
| |
! !
.I. r
d;
e d,, N
| |
# A % ! A
] I
d o d o
=0,2 x 45° <0,2 x 45°
| |
oA s A Vs
I I
a) Truncated cone punch b) Radiused cone punch
Key
a pfojection height
d, plojection diameter/outer diameter of projection ring
dg, r¢d diameter
dy, djameter of punch tip
rgdius
t  sheet thickness
NOTE dg > dy,5@-="45° ~ 90°; for other dimensions except r, see Table 1. All unspecified dimensions to be
produfed withip-the relevant tolerances in accordance with ISO 286-1. The values of d,, indicated|in Table 1 are
reconjmended‘asthe values of r if there is no further information.
FiguneB,1 — Examples of tool geometry and dimension to manufacture the sphericgl projection

© IS0 2021 - All rights reserved 7
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Key

upper puhch

sheet
die
lower pu
projectio

inner dia

ch
ILdiameter/ outer diameter of projection ring
eter of projection ring

centre ling of projection ring

blind hol¢ diameter for upper punch

Figunje B.2 — Example of tool geometry to manufacture the ring-shaped projection

© ISO 2021 - All rights reserved
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Annex C
(informative)

Other dimensions of projections and their tools

The geometry and dimensions of projection vary depending to the materials, component contours,
thickness combination, required weld quality, etc. The geometry and size of punch and die also vary

to thg

Tablep C.1 to C.5, and Figure C.1.

TEqUITEd PrOjECTION STAPes. Mamy proposats exist wortdwide. SOIE EXampies are

© IS0 2021 - All rights reserved
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