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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.
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Introduction

This edition of ISO 14270 no longer includes figures showing failure types and modes for tensile shear
and cross tension testing in accordance with 1SO 14329.

ISO 14270 has been revised to align it with ISO 17677-1. This edition of ISO 14270 is now applicable
to testing of welds made in high strength materials including ultra-high strength materials as well
as ordinary strength materials. Some of the figures related to the failure types and modes have been
revised in accordance with ISO 17677-1.
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Resistance welding — Destructive testing of welds —
Specimen dimensions and procedure for mechanized
peel testing resistance spot, seam and embossed
projection welds
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Normative references

Terms and definitions

fcope

International Standard specifies specimen dimensions and a testing proceduye for
testing of single spot, seam and embossed projection welds, in overlapping sheets, in
rial of thickness 0,5 mm to 3 mm, where the welds have a maximum diameter of 7Vt (W
F thickness in mm).

wvelds of diameter between 5Vt and 7Vt, the peel strength values(obtained may be
cted when using the recommended test specimen dimensions hecause the test specin
ned for welds of diameter of 5Vt or less.

bbject of mechanized peel testing is to determine the péeb strength that the test sy
jin.

following documents, in whole or in part, afe normatively referenced in this docunj
pensable for its application. For dated references, only the edition cited applies.
ences, the latest edition of the referenceddocument (including any amendments) appli

500-1, Metallic materials — Verification of static uniaxial testing machines A
on/compression testing machines.=- Verification and calibration of the force-measuring s

7677-1, Resistance welding==Vocabulary — Part 1: Spot, projection and seam welding

he purposes of this'document, the terms and definitions given in ISO 17677-1 and the foll

hanizedpeel strength

mum peel force obtained from this test

mechanized
hny metallic
rhere tis the

lower than
nen width is

ecimen can

1ent and are
For undated
eS.

— Part 1:
ystem

bwing apply.

3.2
peel

force

force applied on test specimen during mechanized peel testing

3.3
mini

Wmin

mum seam weld width

minimum width of the seam weld measured at the faying surface

Note

1 to entry: See Figure A.1.

Note 2 to entry: For interface failures, the seam weld width is measured in the plane of the interface in a

trans

© ISO

verse direction to the longitudinal axis of the linear seam weld.
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4 Test pieces and specimens

Table 1 gives test specimen dimensions for mechanized peel tests. The positional accuracy of the weld
on the test specimen shall be +1 mm or less in every direction.

Table 1 — Test specimen dimensions and weld position

Thickness Flange length| Specimen width | Specimen Free length be- Edge distance
length tween clamps
t a b Is It e
mm am haalaal haalaal haalaal haalaal
0,5<t<[3,0 50 50 2160 105 25
NOTE See Annex B for an explanation of the influence of weld position on mechanized peel test results of spotwelds.
Spot welded test specimens can be produced by
— welding each one separately in accordance with Figure 1 a), or
— making|a number of individual welds joining two test plates as a multiple weld test piece, and|then
cutting them in accordance with Figure 2.

Embossed projection weld test specimens shall only be produced by welding a single weld specimgn as

shown in Fij

In order to
are tested.

In the case
thinner she
accordance

rure 1 a).

pbtain statistically significant average results, it is‘tecommended that several specijnens

bf unequal sheet thicknesses, the test specimen dimensions shall be based on those df the
bt. Mechanized peel test specimens in accordance with Figure 1 c) shall be produced in
with Clause 5 or Clause 6.

© ISO 2016 - All rights reserved
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Dimensions in millimetres

b/2 £ 05 ol wn ]
— D)D)
3 \\
1
b b
a) Test specimen for single b) Test specimen for c) Mechanized peel test
spdt or embossed projection weld seam weld specimen
Key
1 eld

Figure 1 — Form of test specimhen with weld position for single weld

Wheh using multi-spot welding equipmeént, each electrode shall weld an individual test $pecimen as
shown in Figure 1 a).

For multiple weld test pieces inslarge sheets, welding starts from an end location to the ¢ther end as
shown in Figure 2. Since shunting occurs during welding of multiple weld test pieces, the welding
currgnt used shall be higher-than that for welding for a single weld test specimen. For multiple weld
piecds, the first and lastwelds shall be discarded as shown in Figure 2.

© IS0 2016 - All rights reserved 3
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1  spotor embossed projection welds

2 cuts

NOTE Far other symbols, see Table 1.

N number of test spéeimens

a Discarded.

2
AN

Figure 2 — Example for preparation of multiple weld test pieces

t2

A

ls

iN-3iN-2iN-1i N |

Key

1 seam weld

2 cuts

3  start of welding

4  stop position of welding

N  number of test specimens

a  Discarded.

Figure 3 — Example for preparation of seam welded test pieces

For seam welds, a continuous weld is made as shown in Figure 3. Test specimens shall be made as shown

in Figure 1 b). Both end parts of the seam weld shall be discarded.

4
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The properties of the welded joints in the test pieces shown in Figure 2 or Figure 3 shall not be affected
by the cutting process used to separate individual test specimens.

5 Preparation of mechanized peel test specimens

5.1

General

Mechanized peel test specimens can be made by the following two sequences, for peel testing using a

tensi

a)

b)

The
The

For

single weld test pieces.

For I
than

5.2

Sing]
in Fijf
Figu
The |

Ane

5.3

Alteq]
befou

Recommended jigSet-up conditions for bending with a press brake are given in C.2.

NOTH
than

¥xample of the welding-aftershénding process is shown in C.1.

le test machine.

ending-atter-welding process:

elding — Bending — Mechanized peel testing
elding-after-bending process:

ending — Welding — Mechanized peel testing

ending-after-welding process is only recommended for thin sheetinaterials and/or so
ending-after-welding process can be applicable to multiple weld spécimens.

igh strength and/or thick materials, the welding-after-bending process is recomm

igh strength steel test specimens and/or for mild steektést specimens in sheet thickne
1,5 mm, the welding-after-bending process is stropgly recommended.

Bending procedure of weld test speciniens after welding

e weld specimens as shown in Figure 1-a) or Figure 1 b) shall be bent by the metho
bure 4 to make the shape shown in Figure 1 c). When using multiple weld test pieces
e 2 or 3, single weld specimens shallibe bent after cutting them from the multiple we
properties of the joint shall not be influenced by the bending process.

Bending procedure of test specimens before welding — Alternative proce
natively, for singlé¢” weld mechanized peel test specimens, the test specimens d

e welding as shown in Figure 5 a). The test specimens are then welded as shown in

Whew setting the value I = a, as shown in Figure 5, the maximum error of flange
0,5, mmif r = 2t and t < 3 mm, see detail in Annex D.

ft materials.

bnded using

sses greater

] illustrated
as shown in
d test piece.

dure

an be bent
Figure 5 b).

ength is less

© ISO
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Key

1 firsttool 5 clamping for bending

2 applied force 6  clearance to protect weld part
3  testspedimen r  radius

4  weld a flange length

Figure 4 — Bending procedure for welded specimens by use of a wedge
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P
| I=a
a) Bending with a press brake b) Peel test specimen after welding
Key
1 yeld a flange length
Fg bending force e edge distance
I,  dentre of bending r  radius of bent corner
6 dgngle

Figure 5 — Bending with a press brake before welding to make a bend test spe¢imen

© IS0 2016 - All rights reserved 7
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1  upper jay
lower jay
die
rotation

Fg bending

A mechaniz
press brake
tools such a
specimens. |

=is
\
4;\

r
a) Using a wiping die b) Using a cornice brake
v r  radius of bent corner
v R - edge radius of die
@ flange length
t  thickness of test specimen
force

Figure-6 — Examples of edge bending

ed press brake system is generally recommended for bending test specimens. A mg
can be used to/bénd test specimens in softer material and thinner test pieces. Other ber]
b wiping diesand cornice brake systems, as shown in Figure 6, can also be used to mak
An exampleof edge bending is shown in C.3.

NOTE These systems need less bending force then the press brake system shown in Figure 5 a). These @

applicable to

large Size test pieces, e.g. seam welded test pieces as shown in Figure 3.

inual
1ding
b test

an be

5.4 Dime

nsions and accuracy

The value of the inner radius, r, shall be selected so that no large or deep cracking occurs at the
outer surface during bending. An inner radius, r, of approximately 2¢t, where ¢t is plate thickness, is

recommend

ed. The value of the radius used for the test shall be recorded.

If any large and/or deep cracks are found after bending in accordance with 5.1 or 5.2, new test
specimens with larger inner radii shall be made. The value of the inner radius shall be increased until
no fracture occurs from the location of cracks. Cracks occurring on the outer surface of the specimen
after bending can be measured using a magnifying lens with 2x to 5x magnification.

The accurac

y of the flange length, a, after bending the test specimens shall be +1,0 mm or less.

© ISO 2016 - All rights reserved
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6 Peel testing procedure and test equipment

The test specimen is clamped in a tensile testing machine, which shall satisfy the requirements of
ISO 7500-1 as shown in Figure 7. Force measurement accuracy shall be less than or equal to 1 %.
Testing shall be carried out at room temperature, and performed at least 10 h after welding.

IF

N
|

19

(
Iy

__—
Ic
-

Key

1  eld F applied force (load)
r  hend radius Ic=T: clamping length

a ange length e edge distance

If I‘ee length between clamps

Figure 7 — Test specimen clamping for mechanized peel testing
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maximum 1|
ISO 17677-1

7 Re-tes

If as a result
corner of th
radii shall b
bent corner,
actual radiuf

8 Testre¢port

The test rep|

a)
b)

arefere|

the date

load (applied force)

Al

bad displacement
hized peel strength

Figure 8 — Examples of load-displacement curves (not to scale)

sults shall be recorded with the mechanized peél strength (MPS) determined a
ad shown in Figure 8, type of failure and weld diameter of each weld in accordance
and Annex A.

t

of mechanized peel testing in accondance with Clause 6, fracture occurs only from the|
b test specimens, all test resultsShall be disregarded and new specimens with larger
e tested. The value of the inner radius shall be increased until no fracture occurs fror

s value tested shall be recarded.

ort shall contain at least the following:
hce to this)International Standard, i.e. ISO 14270:2016;

of testing, and test location;

t the
with

bent
nner
n the

especially from cracks that:appear on the bent corner. In the case of using larger radif, the

c)
d)
€)
f)
g)
h)
i)

the mat

interfac
j)
10

the Weldius PToOc€ess;

the welding conditions and equipment;

erial and its condition;

the value of bend radius;

individual values, mean value and standard deviation of the mechanized peel strength;

ial failure, etc.);

individual values, mean value and standard deviation of the weld diameter;

the dimensions of the test piece and specimens, including test specimen types (single or multiple);

failure description (symmetrical plug failure, asymmetrical plug failure, partial plug failure,
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k) special remarks, if any (e.g. waiting time for testing after welding).

© IS0 2016 - All rights reserved 11
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Annex A
(normative)

Measurement of seam weld size

The minimum seam weld size can be determined in accordance with Figure A.1.

B W N R

12

A

before 1o
under lo

opening

measuring the weld width by using a gauge

¢/

ading
hding
using a chisel or wedge

Figure A.1 — Measurement of minimum seam weld width, wpj,
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Annex B
(informative)

Influence of spot weld position on test results

The mechanized peel strength of test specimens (shown in Figure B.1 as fracture load) depends on the
materials, plate thickness and weld position (a - e). A typical mechanized peel strength res

The

the

the

Key
Fy
Fm
d

ult, which is

shown as fracture strength, Ff is shown in Figure B.1 a).
gtrength degreases in accordance with increased length, a - e. However, when the fractiire moment,
My =|Ff (a - e - d/2), is defined as the bending moment, the product of the fractiré strgngth Fr and
weld edge position (a - e - d/2) is almost proportional to the length of (ai-.é - d/2) ps shown in
Figufe B.1 b). The relationship is defined in Formula (B.1):
Mf=Ff(a-e-d/2)=C1+C2(a-e-d/2) (B.1)
C1 and C3 are constants determined by the linear regression analysis for the measured dpta. Usually,
constant C1 is almost zero as seen in Figure B.1 b).
10lr:4mm,b:60mm, - | ~ “[r=4mm,b=60mm,
a =40 mm to 60 mm, E +a =40 mm to 60 mm,
e =10 mm to 38 mm o e=10 mm to 38 mm
8 é 160 b _
> f N
'% . % 120 | r *
S ® *
: -
& R .
4 ° 80 2 .
Sonl -
IL hd
= | .t
i
—~—2), a-e(mm) ——~qa-e-d/2 (mm
d) Fractureload vs. centre position of weld b) Fracture moment vs. notch edge position
(edge of weld)
fracture Ioad e edge distance
fracture moment r  bend radius
weld diameter b  specimen width
flange length

a

Figure B.1 — An example of the influence of weld position on test results

[Materials: mild steel, Plate thickness (f = 2 mm), weld diameter (dw = 5\/t)]
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