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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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Information on appropriate welding equipment is given in Annex A and information on spot-welding
conditions is given in Annex B. This information is provided for guidance only.

Depending on the service conditions of the fabrication, the type of welding equipment, the characteristics
of the secondary circuit, the electrode force actuation system, the electrode material and the shape, it is
possible that certain modifications will be necessary. In such cases, further information can be obtained
from the relevant application standard, where one exists.
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\%


https://standardsiso.com/api/?name=11c8ef02cbe7de45d83bd9295c8ac1c5



https://standardsiso.com/api/?name=11c8ef02cbe7de45d83bd9295c8ac1c5

International Standard

ISO 14373:

2024(en)

Resistance welding — Procedure for spot welding of uncoated
and coated low-carbon steels

1 Scope

This document specifies requirements for resistance spot welding in the fabrication of assemblies of

uncoated 4
sheets of nj
0,4 mm to

This docun
is less than

Welding w
a) pedest
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c¢) autom
d) multi-
e) roboti
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ISO 15614-
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ISO 17677-

TTd metattic-toated or weldabte Ton-mmetattic-coated Tow=tarbotr Steet, COMmprising th
etal, where the maximum single-sheet thickness of components to be welded is withi
B,0 mm.

nent is applicable to welding of sheets of the same or unequal thickness, whete-the thic
or equal to 3:1.

th the following types of equipment is within the scope of this document:

al welding equipment;

le welding guns;

htic welding equipment where the components are fed.by‘robots or automatic feeding
pot-welding machines;

- welding machines.

ative references

ng documents are referred to in the\text in such a way that some or all of their content
hts of this document. For dated feferences, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

Resistance welding — Testing of welds — Peel and chisel testing of resistance spot and

5, Specification gnd-qualification of welding procedures for metallic materials — Welding
n — Part 5: Resistance welding

12, Specification and qualification of welding procedures for metallic materials — Welding
F 12: Spotyseam and projection welding

|, Resistance welding — Vocabulary — Part 1: Spot, projection and seam welding

o or three
h the range

kness ratio

bquipment;

ronstitutes
references,

projection

| procedure

j procedure

3 Term

s and definitions

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

31

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

weld pitch
centre-to-centre distance between adjacent spot welds

© IS0 2024 - All rights reserved

1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=11c8ef02cbe7de45d83bd9295c8ac1c5

3.2

ISO 14373:2024(en)

edge distance
distance from the edge of the component to the centre of a weld

4 Symbols
Symbol Term Unit
d,, weld diameter (see ISO 17677-1) mm
d, electrode tip diameter mm
t sheet thickness mm
5 Materials
5.1 Form
The steel shall be flat rolled, in coil or cut to length, and shall be free from harmful.imperfections|
5.2 Coatings
A partial lift of coatings to which this document is applicable is given ir Ahnex C.

6 Surfalce conditions

Prior to wd
excessive |

When the {
process) pi

with aluminiume-silicon coatings can be welded directly after hot forming without sandblasting.

Uncoated H

Coated ste
steel may &
parameter
prior to sp

lding, all surfaces of components to be welded shall’be free from grease, scale, rust, p:
itting. Standard oiling from rolling or stamping‘eperations is not detrimental to weldi

teel sheet has been hot formed, it shall be;sahdblasted (or processed by any equivale
ior to welding to remove the oxides formed during the hot forming operation. Steel sh

ot-rolled steel shall be in the pickled condition.

els can be supplied with a chromate or phosphate passivation treatment. Phosphate
Iso be used. These materials can be welded, although adjustment can be required to 4
5 outlined in Annex B. Generally speaking, only thin phosphate pre-treatment of steel is
bt welding.

int, dirt or
ng.

nt cleaning
bets coated

l uncoated
he welding
acceptable

Certain surface treatments;) such as the application of paint primers, weldable organic codtings, rust

preventati
and it has
surface pre

es and oils,can be applied before welding, provided that the coating is uniform iy
peen showrthat consistent welds conforming to this document can be obtained. Exce;
-treatment reduces the length of electrode life.

| thickness
sive use of

7 Edge

conditions, form of component and weld pitch

The components to be welded shall be free from any burrs or other defects which could interfere with
interface contact in some way or which could necessitate excessive force in fitting the parts together.

The shape of the component should be such that there is satisfactory interfacial contact in the area where
the welds are to be made. The edge distance should not be less than 1,25 d,, (see Figure 1), where d, is the
weld diameter as defined in 10.1. The use of edge distances less than the recommended values influences
weld quality adversely. In such cases, the nominal weld size specified may be less than that given in 10.1,
therefore due allowance is needed for a lower weld strength (see 10.4).

The weld pitch (see Figure 1) should be greater than 16 t and 3 d,,. Tolerances for the weld pitch should not
exceed * 10 %, provided that it does not fall below the minimum value. If the weld pitch is too short, the

© IS0 2024 - All rights reserved
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shunting current through the previous weld will reduce the size of the following weld. An increase of the
welding current can partially mitigate the problem.

8 Electrodes

8.1 Materials

The electrode materials shall be a copper alloy and should possess high thermal and electrical conductivity.
They should conform to and be used in accordance with ISO 5182.

8.2 Dimensions

The welding electrodes should be of sufficient cross-sectional area and strength to carry the weld
and electrgde force without overheating, excessive deformation or excessive deflection.

The electrpde dimensions should conform to ISO 1089 for taper fits, ISO 5184 fon straight
[SO 5830 fpr male electrode caps and ISO 5821 for female electrode caps, as applicablé;

Key

d, weld dlameter

w

t sheet thickness

r corner fradiu§

Corner radilils r-should be between one and three times the sheet thickness t.

ng current

electrodes,

Figure 1 — Recommended edge conditions and weld pitch

When welding two sheets of thickness up to and including 3 mm using truncated cone type electrodes, the

electrode tip diameter should be chosen from standard sizes according to Formula (1).

d,=avt

© IS0 2024 - All rights reserved
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where

d, is
t s

a is

ISO 14373:2024(en)

the initial tip diameter, in mm;
the thickness of the sheet in contact with the electrode, in mm;

a factor usually between 5 and 7.

When using domed electrodes (e.g. Type FO according to ISO 5821) with small tip radii or electrodes with
very small working faces, Formula (1) does not always apply, in which case the electrode dimensions depend
on accessibility and flange width. In such cases, the electrode tip dimensions and welding conditions are

selected to

give a weld diameter as specified in 10.1.

When wel
to the thin
be used as

Where a p3
of the worl

During noy
tip diamet¢

Mg TWo Shieets of unequat thickness, the etectrode dimenstons shoutd be specified wit
her sheet thickness. In the case of three thicknesses, the thinner sheet of each combina
the reference.

1d or mandrel is used as the second electrode, its surface shall be maintained to match
 piece.

mal production, electrodes tend to alloy, dimple or mushroom, leadingjto an increase i
br. The diameter of at least one of the electrodes should not normally’be allowed to incy

a value whiich results in a reduction in weld size to less than the acceptable minimum, as specif

When this
initial size

Installatio}

Where ele(

diameter has been reached (if not before), the electrode should be replaced or redre
and contour.

1 of an automatic electrode tip dressing system is reconimended in high-volume produy|

trode tips of different diameters are in contact with the work, the permissible increa

initial diameter should apply to the smaller of the two electrode tips.

A greater i

ncrease in electrode tip diameter is permissible only if tests prove that the strength

does not falll below the desired requirements.

In cases w
diameter ¢

here automatic weld current increasé is used (i.e. stepper controls), the increase in el

weld size does not fall below that specified in 10.1.

8.3 Cool

The bore o
applicable.

ing of electrodes

It is recomimended that/the water flow be a minimum of 4 L/min per electrode for welding tw

steel sheet
coated ste
onto the b
electrode s

s of thickness up to and including 3,0 mm. Higher flow rates are recommended wh
bls. The internal water-cooling feed tube should be arranged to ensure that the watg
hck working face of the electrode. The distance between the back and the working
hould be in the range given in the relevant International Standard. If the distance be

reference
tion should

the profile

h electrode
ease above
ied in 10.1.
ssed to its

ction lines.

se over the

bf the weld

bctrode tip

hn be greater. The acceptable increase can be determined by empirical means, provided that the

f the cooling waterchole and pipe should conform to ISO 5184, ISO 5830 or ISO 5821, whichever is

b uncoated
en welding
r impinges
face of the
rcomes too

small afte

9 Weld

1d 3 43 £l ] 4 | 1]
oL VUil dl Ul CDDllls UlJCl dlIUIIS, LIIT TiItlirovut vaill LUIIC[}JDC.

assessment

9.1 General

Before the following weld assessments, the welding equipment, materials to be welded and joint designs
shall be confirmed in accordance with the requirements of ISO 15609-5. The testing to assess the weld
quality shall be performed in accordance with the requirements of ISO 15614-12.

© IS0 2024 - All rights reserved
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9.2 Weldability testing

The weldability of a particular steel can be assessed by determining weldability lobes and the electrode life
in accordance with ISO 18278-1 and ISO 18278-2. These tests are also used to assess whether a particular
set of welding equipment is suitable for producing specific components.

Guidelines

for the welding equipment and welding conditions are given in Annexes A and B.

9.3 Production testing

The following tests shall be carried out to ensure consistent spot weld quality under production conditions:

a)

a visual examination, in accordance with Clause 10;

b) either
destry|

In addition

9.4 Freg

When pragq
componen{
sufficient q

a peel test or a chisel test, in accordance with ISO 10447; alternatively, other equiy
ctive tests may be used (e.g. ultrasonic testing).

other tests, such as tensile shear tests, may be carried out.

uency of testing

ticable, actual components shall be used for testing. When it, is . #iot practicable to
s, test pieces of the same material with relevant flange widthsyshall be used and thg
haterial of the same type or types associated with the testpiece in the throat of the

approximalte the magnetic effect of the work piece under productiomeconditions.

Tests shou
a) atthe
b)
)

immed

whenge|
or mag
d) immed
Manufactu
of these sp
or 10 piece
previous ti
selected cd
conformed|

For visual
weld zone
the work p|

d be carried out on each of the following occasions:
beginning of each shift or daily work period;
iately before and after new or reconditionedselectrodes are fitted to the machine;

ver any of the following occurs: major nraintenance, repairs, change in key machine c
hine settings;

iately following a change of supply*sources for materials or components to be welded.

ring shall not start until a.satisfactory test weld has been obtained at the beginni
ecified periods. In the event of the test piece failing at the end of the shift or work

ralent non-

use actual
re shall be
machine to

bmponents

ng of each
eriod, 2 %

s (whichever is greater)-shall be selected from the production during the period following the

bst on that machine-and shall be tested in accordance with Clause 10. In the event of

any of the

mponents failing)\the whole of the production during that period shall be deemed mot to have

to this document:

examination; no dressing, painting or other operation interfering with the examina
shall bevcarried out on the assemblies until after the welding has been inspected. Thg
ecestshall be at least of the same quality as the test pieces in conformity with 10.4.1.

tion of the
surface of

10 Weld

quality requirements

10.1 Weld diameter

The weld diameter shall be determined according to ISO 17677-1.

The weld diameter should approximate to 5Vt and shall not fall below 3,5Vt, where t is the sheet thickness in
mm, unless the application standard permits this.

© IS0 2024 - All rights reserved
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When welding two sheets of unequal thickness, the required weld size should be specified with reference to
the thinner sheet thickness. In the case of three thicknesses, the thinner sheet of each combination should be
used as the reference.

NOTE

The use of a smaller weld size than that specified can result in lower weld strength, see 10.3.

In cases where a small flange width is specified that fails to satisfy the prescribed relationship between
weld size and edge distance (i.e. 1,25 d,,), a smaller weld diameter should be specified and reference made to
the appropriate application standard. In this case, allowance shall be made in the design calculations for the
lower strength obtained with smaller welds (see 10.3). The available tolerances in welding conditions and
machine operation can be lower at these small weld sizes.

10.2 Failyre description of welds
All welds nade on test pieces, test specimens and components having a single sheet thickneps of up to
1,5 mm uspally have plug failures when peel or chisel tested. However, interfacial or mixed failures may be
acceptable|if allowed in the application standard. Such failures are also favoured by higher sheef thickness,
smaller weld sizes in mild steel or in some high-strength steels.
Weld diamgpter and failure description shall be determined according to ISO 17677-1.
10.3 Weld strength
The spot Wweld strength is usually measured in two different maitt loading modes, i.e. crdss tension
(ISO 14277) and tensile shear (ISO 14273).
The spot weld strength depends on weld size, sheet thickness<and steel characteristics (strength but also
chemistry |and other microstructural parameters). Typical minimum values for single-spot homogeneous
two-sheet specimens of mild steel are given in Table 1 for, tensile shear and in Table 2 for cross t¢nsion. The
values are given for sample dimensions specified in [SQ;14272 and ISO 14273.
Taple 1 — Typical minimum tensile shear strength (TSS) values for mild steel (tengile
strength = 300 MPa)
Sheet Nominal 3,5Vt Nominal 4+t Nominal 5Vt Nominal 6Vt
ee
thicknesy |Weld diam- TSS Weld diam- TSS Weld di- TSS Weld di- TSS
eter eter ameter ameter

mm mm kN mm kN mm kN mm kN

0,6 2,7 1,3 31 1,6 39 2,0 4,6 2,3

0,8 3,1 2,3 3,6 3,0 4,5 3,6 54 4,2

1,0 3,5 3,2 4,0 3,7 5,0 4,3 6,0 51

1,2 3,8 4,1 4,4 4,6 5,5 5,4 6,6 6,2

1,6 4,4 5,5 51 6,0 6,3 7,4 7,6 8,3

2,0 50 7,2 57 8,4 71 10,8 8,5 13,5

2,5 55 10.6 6.3 11.8 7.9 14,5 9.5 17,3

3,0 6,0 12,0 6,9 14,0 8,6 17,8 10,4 22,0
NOTE These values can be used for design calculations. Higher values can generally be obtained in practice.
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Table 2 — Typical minimum cross-tension strength (CTS) values for mild steel (tensile
strength = 300 MPa)

Sheet Nominal 3,5Vt Nominal 4+t Nominal 5t Nominal 6Vt
ee
thickness |Weld diam- CTS Weld diam- CTS Weld di- CTS Weld di- CTS
eter eter ameter ameter
mm mm kN mm kN mm kN mm kN
0,6 2,7 1,1 3,1 1,3 3,9 1,6 4,6 19
0,8 3,1 1,7 3,6 2 4,5 2,5 54 3
1 3,5 2,5 4 2,8 5 3,5 6 4,2
1,2 3,8 3,2 4,4 3,7 5,5 4,6 6,6 5,5
1,6 4,4 4,9 5,1 5,7 6,5 7,1 7,6 8,5
2 5 7 57 8 7,1 9,9 8,5 119
2,5 5,5 9,6 6,3 11 7.9 13,8 9,5 16,6
3 6 12,6 6,9 14,5 8,6 18,1 10,4 21,8
NOTE Thegse values can be used for design calculations. Higher values can generally be obtained ifppractice.
In joints between sheets of unequal thickness, the minimum spot weld strength requirement should be
determinegl by the thickness of the thinner sheet.
Table 1 and Table 2 are based on a proportionality of spot weld strefhgth with sheet thicknesp and weld
diameter. Although this general assumption is valid in many situatiéns, it tends to become wrohg in cases
such as smpll weld diameters, high sheet thicknesses and more genérally when the failure mode |s not a full
plug failure.
When consdidering other steel grades, higher cross tension andtensile shear strength can usually e obtained
compared with the values for mild steels given in Tables } and 2.
For many |higher-strength steel grades, tensile shéar strength increases with higher parent material
strength. However, CTS is not related to parent material strength but rather to metallurgical phenomena
occurring In the weld. The situation can be even-more complex when different steel grades are welded with
each other|(heterogeneous welding).
10.4 Visual examination
10.4.1 Sufface condition
The weld sprface should beAree of any surface cracks or surface porosity.
Surface expulsion, sométimes referred to as weld splash (whiskers), should not be accepted.
The surfacg shall not be melted since it is the sign of an excess penetration of the weld nugget.
When spot welding two sheets of equal thickness, electrode indentation in each sheet shall bg less than
20 % of a qingle sheet thickness. Depending on the product requirements, lower indentation valjies may be
specified.

When welding two sheets of unequal thickness, indentation in the thinner sheet should not exceed 20 %. A

larger inde

10.4.2

ntation is permissible on the reverse side of a non-marking weld.

Distortion

A weld is considered imperfect if:

a) the parent metal is distorted to the extent that the face of the weld is more than 10° out of the plane of
the metal; or

b) the sheet separation is larger than thinner sheet thickness (see Figure 2)
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11 Multi-weld arrays

In the maj
otherwise
The maxin
using man
the distan
respective

In certain
follows:

a)
all the

b) Non-cr

Critical welds: all structural and load-bearing welds fall within this classification and shall

r="T

sheet thickness
sheet thickness

Figure 2 — Maximum permissible distortion of sheet

rity of applications, spot welds exist as a line of welds or take the form of a weld ar
specified, all the spot welds in a given pattern shallbéwithin + 10 % of the specified
jum weld pitch shall not exceed the specified valuesby more than 20 % in the case of
1ally held welding guns. In the case of using multi-spot-welding machines and robot]
e between adjacent welds shall not exceed.the average pitch by more than 10 %
y, provided that the weld pitch does not falkbelow the minimum specified in Clause 7.

requirements of this document.

itical welds: non-structundl and non-load-bearing welds fall within this classification.

ray. Unless
weld pitch.
velds made
ic welding,
and 20 %,

Circumstances, individual spot welds ifv-a multi-weld array may be classified by the dlesigner as

cronform to

Tack welds

also falll within this categoryyQuality requirements of such welds can be agreed between sypplier and

custon
appeat

Non-critica
in Clause 1
the flange
of one pan

ner, but deviations“fpom this document are permissible only with regard to location
ance.

D. All end Welds in any array should be located at a distance greater than or equal to 1,
edges (see Figure 1). Welds on each side of an interruption of a weld pattern, or at t}
] of flange with any other panel or flange, shall be classified as end welds. End weld

or surface

1 welds shalllbe separated by at least three welds conforming to the requirements symmarized

5 d,, from
he junction
5 shall also

be conside]

red)where there is a change in flange direction greater than 30°. All end welds sha

] meet the

requirements of this document.

Permissible tolerances in the location of individual welds from the specified location on the appropriate
engineering design drawing shall not exceed 10 %. For both multi-spot-welding and robotic welding,
the angle of approach of the electrode when the welding current is initiated should not exceed 10° to the
vertical. It should be emphasized that inclined electrodes result in elliptical weld nuggets and the electrode
life decreases as the angle of approach increases.
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Annex A
(informative)

Recommendations for spot-welding equipment

The welding equipment should be specified according to ISO 669 and be equipped with an automatic control
that performs at least the following cycle of operations in the sequence specified:

a) it brings _the electrodes into contact with the component and applies the welding force (the force
between the electrodes) to the work piece;

b) it causps the welding current to flow after the preset welding force has been attained;

c) it maiptains the flow of welding current for a preset time, the welding force~being maintained
throughout;

d) itinternprets or stops the welding current at the end of the preset time;
e) itmaintains the welding force for a preset time, the hold time, after thé:current ceases to flow;

f) itreledses the force at the end of the hold time and returns the welding equipment to a condition where
it is ready to recommence the cycle of operations.

The welding force, welding current, weld time and, where needed, squeeze time and hold timg should be
variable over a range sufficient to ensure that optimum weldinig conditions can be obtained.

Effective tpoling should be specified and any locating and clamping devices should not interfere with the
welding or|cause shunting of current through the fixturés themselves.
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Annex B
(informative)

Typical spot-welding conditions

Tables B.1 to B.3 give guidance on spot-welding conditions for the uncoated and coated steels in the most
commonly-used thicknesses covered by this document. These will potentially require modification,
depending on the mechanical properties and electrical characteristics of the welding equipment (see

1SO 669).

These weld
will potent]

In order to
sizes, i.e. 6
tables.

Sufficient

For lightw
to 30 % fo
adjusted aq

When weld

In the case

ling conditions are applicable for truncated cone electrodes of ISO 5182 Class A2/2,m|
ially require modification for other electrode geometries and materials.

pight welding guns with limited force capability, the electrode force values are red
I sheet thicknesses greater than 1,6 mm. The welding cutrent or weld time, or both

of high-strength steels, higher electrode force cairbe necessary. Welding currents may |

rationalize the electrode references, welders may restrain the electrode-tip diamets
mm and 8 mm. This requires an adaptation of the welding forces and curréents propos

queeze time should be chosen to enable the electrode force to build-tp to its preset va

cordingly.

ing two sheets of unequal thickness, welding conditions should be based on the thinng

hterial and

rs to a few
ed in these

ue.

iced by up
should be

b1 sheet.

be reduced,

depending|on the type of high-strength steel being welded. Pulse welding schedules can be necegsary at the
higher carlon equivalent levels and at sheet thicknesses greater than 2,0 mm.
Table B.1|— Guidelines for spot welding of titrcoated low-carbon steel sheets of thickness (),4 mm to
3,0 mm
Welding parameters
. Electrode - - - - .
Singlee sheet tip Low-force, long-time conditions High-force, short-time cpnditions
thickness . . .
diameter El(;ctrode Weld time Welding | Electrode Weld time Welding
orce current force current
mm mm mm kN cycles? kA kN cycles? kA
> 0,4 <0,6 4 09to1,1 5to7 4t06 1,3to 1,8 4to5 5to8
>0,6 <0,8 4 1,2to 1,3 7 to 10 5to7 1,7t0 2,0 6to8 6to9
>0,8 < 10 5 1,4to0 1,5 9to 12 6to8 19to0 2,6 7 to 10 7 to 10
>1,0 <1,2 5 1,6 to 1,8 11 to 15 7to09 2,5t03,2 8to 12 8to 12
>1,2 <16 6 19to 2,1 14 t0 18 8to11 3.0t04,0 9to13 10to 13
>1,6 <2,0 7 2,6t029 18 to 22 9to 13 3,9t05,2 10 to 14 12to 15
>2,0 <2,5 8 3,4to 3,7 22 to 28 10 to 15 5,0t06,2 12to 16 14 to 18
>2,5 <3,0 9 4,4 to 4,7 28to 35 12to 17 6,0 to 7,5 15to 20 17 to 20
a  1cycle=20ms.
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Table B.2 — Guidelines for spot-welding conditions for zinc-coated steels of thickness 0,4 mm to

3,0 mm
Welding parameters
Single sheet Ele(grode Hot-dip zinc? Electrolytically deposited zincP
thickness diaml:gter Electrode Weld time Welding | Electrode Weld time Welding
force current force current
mm mm mm kN cycles¢ kA kN cycles¢ kA
>0,4 <0,6 4 1,5to0 2,0 6to8 7to9 1,5t02,0 6to8 6to8
>0,6 <0,8 4 1,9t0 2,0 8to 10 8to 10 1,9to 2,2 8to 10 7t09
>0,8 <1,0 5 2,2t029 9to 12 9to 11 2,2t029 9to 12 8to 10
>1,0 <12 ) 2,6 t0 3,6 10to 15 10to 15 2,0t0 5,6 10to 15 9to 13
>1,2 <16 6 3,4t04,5 11to 15 14to16 | 3,4t04,5 11 tod5 12 to 15
>1,6 <20 7 4,4t05,5 12to 16 18to 21 | 4,4to5,5 12'to 16 14 to 17
>2,0 <2,5 8 5,4t06,8 14 to 18 22t026 | 54t06,8 14'to 18 17 to 22
>2,5 <3,0 9 6,6 to 8,0 17 to 21 26t030 | 6,6t08,0 17 to 21 19 to 24
a  Applicable for coating thicknesses G275 (= 20 um single side).
b Applicalle for coating thicknesses 7 um single side.
¢ 1cycle 320 ms.
Table B.3 |— Guidelines for spot welding of double-sided iron-zinc<alloy- and zinc-nickel-alloy-coated
steels of sheet thickness 0,4 mmto 3,0 mm
Single sheet thickness El(el_ctrode tip Welding p'arameters -
lameter Electrode force Weld time Welding current
mm mm mm kN cycles? kA
>0,4 <0,6 4 1,4t0'1,9 4to6 6,0 t0 8,5
>0,6 <0,8 4 1,8to0 2,1 6to8 7,0 t0]9,5
>0,8 <1,0 5 2,1t02,8 7to 10 8,0 to (10,5
>1,0 <1,2 5 2,7 to 3,4 8to 12 9,0td 12
>1,2 <16 6 3,2t04,3 9to 13 11,0 tp 14
>1,6 <2,0 7 4,2t05,3 10 to 14 13,0 td 16,5
>2,0 <2,5 8 52t06,5 12to 16 16,0 tq 21,0
>2,5 <3,0 9 6,4to0 7,8 15 to 20 18,0 tp 23
a  1cycle 320 ms.
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