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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 procedpres—tsed—to—develop—th CHeRt—at ose—intendedforitsfurthermaintenanee are
described i1} the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor the
different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is|drawn to the possibility that some of the elements of this document may be the subj¢ct of
patent right. ISO shall not be held responsible for identifying any or all such patent rights. Details gf any
patent rightjs identified during the development of the document will be in the Introduction and/pr on
the ISO list ¢f patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

For an explanation on the meaning of ISO specific terms and\expressions related to conformity
assessment)as well as information about ISO’s adherence to the W.FO principles in the Technical Barjriers
to Trade (TBT), see the following URL: Foreword — Supplemefitary information.

The commitftee responsible for this document is [IW, Interiational Institute of Welding, Commission III.

This third eflition cancels and replaces the second edition (ISO 10447:2006), which has been technically
revised.
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Introduction

This edition of ISO 10447 includes figures showing failure types and fracture modes of resistance spot
and embossed projection welds in accordance with ISO 14329:2003.

The previous edition of ISO 10447 was revised to align it with ISO 17677-1.
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INTERNATIONAL STANDARD

ISO 10447:2015(E)

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

1

Scope

This International Standard specifies the procedures and recommended tooling to be used for peel and
chisgttestingof Tesistance spotand projection wetds: T his titermationat Stamdardapphes to
in two or more sheets in the thickness range of 0,5 mm to 3,0 mm.

The

NOTH

2
The

aim of these tests is to determine
yveld size and failure type when welds are destructively tested, and

yerification of welds by non-destructive chisel tests.

Normative references

following documents, in whole or in part, are normatively referenced in this documnj

indigpensable for its application. For dated references, only the edition cited applies. |
referfences, the latest edition of the referenced docuniént (including any amendments) appl

ISO

14270, Specimen dimensions and procedure_for mechanized peel testing resistance spq

embqssed projection welds

ISO 17677-1, Resistance welding — Vocabulary — Part 1: Spot, projection and seam welding
3 Terms and definitions

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

3.1

chisel test
destructive test with a chisel in which welds are tested by applying a predominantly tensille force that
results in stresses primarily normal to the surface of the joint interface

Note |l to entry: See Figure 1.

3.2

welds made

The preferred method of peel testing seam welds (mechanized peeltesting) is covered i [SO 14270.

ent and are
For undated
es.

t, seam and

he following

peel test
destructive test in which welds are tested by applying a peel force that results in stresses primarily
normal to the surface of the joint interface

Note 1 to entry: See Figure 2a and Figure 2b.

© ISO 2015 - All rights reserved
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a) Type 1 b) Type 2 c) Type, 3
(redessed chisel) (testing from one side) (testing from both sides)

Figure 1 — Chisel testing of resistance spot and protection wélded joints

F F

~

a) Manual peeltest b) Mechanized peel test

Figure2)-— Peel testing of resistance spot and projection welded joints

4 Test specimens

When used for quality control in production, tests shall be conducted on actual components or specimens
taken from actual components.

When used for setting welding parameters, where it is not practical to use actual components, separate
welded test pieces may be used. The test pieces shall be produced from the same material used for
the component, and welded under conditions adapted to simulate and produce the same required weld
quality. The effects of different shunt or impedance conditions should be taken into account when
producing the test pieces by inserting sufficient material in the throat of the machine to approximate
the magnetic effect of the workpiece under production conditions.

2 © IS0 2015 - All rights reserved
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5 Test procedure

5.1 Chisel test

A chisel shall be used to separate the sheets adjacent to the weld under test.

Typical chisel designs are shown in Figure 3 and Figure 4. The chisel geometry should be chosen based
on the workpiece thickness and geometry, weld diameter, distance between welds, and whether the
weld is to be destructively or non-destructively tested (see Table 1).

The slot in the chisel shown in Figure 3 is only necessary if the axis of the chisel is placed at the centre
of thg weld.

The thisel should be driven between the sheets manually by a hammer or tool withye.g| pneumatic,
electric or hydraulic drive.

Dimensions in millimetres
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b) Chisels for weld diameter < 13 mm

Key
1  burr to be removed from all corners

Figure 3 — Typical dimensions of chisels

© IS0 2015 - All rights reserved 3


https://standardsiso.com/api/?name=6ae07aefdf19bcd38c98bc71b43f0790

ISO 10447:2015(E)

The results of chisel testing can be influenced by the following factors:
a) chisel shape - dimensions and condition;

b) hammer type - mass and type of blow;

c) testspecimen - sheet thickness;

d) position of the weld in relation to the sheet and its edge;

e) position of the chisel relative to the weld;

f) insertiomdepthofchiset:
Before non-flestructive chisel testing is implemented in production, the effectiveness of the test shall be
verified by dlestructive tests. Non-destructive chisel testing should be used with considerable caytion,
especially when used with high strength steels. Joint design and material thickness can.also inflyence
the results.
Dimensions in millinjetres
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1 arbitrary value

Figure 4 — Examples of dimensions of chisels for non-destructive chisel test
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Table 1 — Selection of recommended chisels for chisel testing

Chisel design Test type For testing
(Destructlve_or Weld diameter, dyy, Plate thickness, t
non-destructive)
(mm) (mm)
Figure 3a Both <8 -
Figure 3b Both <13 -
Figure 4a Nomdestructive = 2,0
Figure 4b Non destructive - >2,0

For destructive chisel testing, a chisel shall be driven between the sheets and adjatent to the weld until
fracture occurs in or adjacent to the weld, or until severe deformation occurs. The aim of t

sepa
In th
of sh

Fate the sheets so that a weld plug or interfacial fracture occurs to allow weld size to be
E case of a weld between three or more sheets, the test shall be made between each 4
pets.

For rlon-destructive chisel testing, a chisel shall be driven between the sheets and adjacenf

until

the material yields or bends near the weld. The aim of this test is to obtain an indicatios

has Heen made without causing fracture to occur in or adjacenttethe weld. In the case of a w|
thre¢ or more sheets, the test shall be made between eachradjacent pair of sheets. If frac

occu

5.2

rred after testing, the components shall be restored<te’their original shape.

Peel test

The peel test is a destructive test for determining weld size and fracture mode of a welded

The

sheets near the weld are slowly peeled apart until all welds under test are completel

A roller tool, pincers, pliers, vise, or mechanized equipment (see Figure 2 and Figure 5) ¢

used

accordance with Figure 5a. Testing using a vise and pliers shall be in accordance with Figui

For rhaterials that are too thick or too strong to be tested manually, mechanized testing in

with
testi

ISO 14270 is recommended. The applied force may be generated by means of a no
ng machine or other suitable mechanized equipment.

Fracture mode and.plug size can vary depending on the direction of the applied force.

Peel

5.3
A de

Lesting canibe applied to test specimens cut from production components or welded t¢

Measurement of weld size

his test is to
determined.
djacent pair

to the weld
h that a weld
eld between
fure has not

ap joint.

y fractured.
re typically

If a roller tool is used, a diametep of 30 mm is recommended for sheet thicknesses up to 1 mm in

e 5b.

accordance
rmal tensile

st pieces.

ctrvctive chisel test or pppl test allows the measurement of the weld size and assesd

ment of the

failure type in accordance with ISO 17677-1. In the case of mechanized testing in accordance with
[SO 14270, it can also be possible to measure the force at failure.

The maximum and minimum diameters of the weld (d1 and d3) shall be measured to determine the weld
size (dw) in accordance with Figure 6 and Figure 7b.
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a) Peel testing using a vise and a roller.

test piecg
vice

weld
peeling difegtion

5
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b) Peel testing using vice and plier

pliers

Figure 5 — Manual peel test configurations
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a) Symmetrical plug 2

b) Asymmetrical plug a

c) Partial plugb

Key
1 interfacial fracture

Y dy=dy=(dy+dy)/2
* dy=(dy+dy)/2 and

d, :(dz +d3)/2

Figure 6 — Examples of weld diameter measurements when plug failures are observed
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Precautions should be taken when measuring weld size, particularly for asymmetrical welds.

In the case of plug failure, fracture can occur in the parent metal away from the weld. If possible, this
excess metal should be folded back or removed. If this is not possible, then only one dimension can be
measured. A knife-edged gauge or measuring device as shown in Figure 7a is used for the measurement
of weld diameters with plug failure. The average diameter of the weld, dy, is calculated from d; and d;
using the following Formula (1):

dy=(dy+dy)/2

When only one dimension is measured, it is considered to be the weld diameter, du.

In the case
be measure|
Formula (2)

dp :(dz

Depending yipon the application, for asymmetric welds, the ratio between dy*and d», shall be speq

and include

The strengt

M

+d3) /2, for partial plug failure.

] in the test report.

is asymmetric.

Weld diame
failure (see
magnifier w
a smooth pj
measured.

ter dimensions should be rounded down to the nearest 0,1 mm. In the case of an inte
Figure 7b), the weld diameters (d1 and d7) should be measured using a pocket le

h of the weld might vary depending on the direction of the'applied force when the weld g

ith an incorporated scale to determine the’edge of the interfacial fracture accuratg
essure welded bond zone (corona bond) is present, only the rough fracture zone shs

bf partial plug failure, the maximum and minimum plug diameters (dz and d3) should also
d and recorded. The average diameter of the plug, dp, is calculated using the\follo

wing

(2)

ified

hape

rface
NS or
ly. If
11 be
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