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Welding General Sectional Committee, MTD 11

NATIONALFOREWORD

This Indian Standard (Part 3) (Third Revision) which is identical with ISO 4136 : 2001 'Destru ctive tests on
welds in metallic materials - Transverse tensile test' issued by the International Organization for
Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the Welding
General Sectional Committee and approval of the Metallurg ical Engineering Division Coun cil.

This standard was first published in 1966 and subsequently revised in 1973 and 1984. This revision of the
standard has been taken up to align it with ISO 4136 : 2001 by adoption , under dual numbering system.

This standard clearly specified the details regardingpreparation of specimen and testing method. An important
observation is made towards reporting of the existence of imperfections. their type. size and quantity in
case if results are affected adversely, that is, otherwise it is not necessary to give these details.

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain convent ions are, however, not identical to those used in Indian Standards. Attention is
particularly drawn to the following:

a) Wherever the words 'International Standard' appear referring to this standard . they should be read as
'Indian Standard'.

b) Comma (,) has been used as a decimal marker. while in Indian Standards , the current practice is to
use a point (.) as the decimal marker.

In this adopted standard, reference appears to certa in International Standards for wh ich Indian Standards
also exist. The corresponding Indian Standards which are to be substituted in their places, are listed below
along with their degree of equivalence for the editions indicated :

Internat ional Standard

ISO 4063 : 1998 Welding and allied
processes - Nomenclature of
processes and reference numbers

ISO 6892 : 1998 Metall ic materials
- Tens ile test ing at amb ient
temperature

Corresponding Indian Standard

IS 813 : 1986 Scheme of symbols for
welding (first revision)

IS 1608 : 2005 Metallic mater ials ­
Tensile testing at ambient temperature
(fourth revision)

Degree of Equivalence

Technically Equivalent

Ident ical

For the purpose of deciding whether a particular requirement of this standard is complied with the final value,
observed or calculated. expressing the result of a test or analys is. shall be rounded off in accordance with
IS 2 : 1960 'Rules for rounding off numer ical values (revised)' . The number of significant places reta ined in
the rounded off value should be the same as that of the specif ied value in this standard.
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Indian Standard

DESTRUCTIVE TESTS ON WELDS
IN METALLIC MATERIALS
PART 3 TRANSVERSE TENSILE TEST

( Third Revision)

1 Scope

This International Standard specifies the sizes of test specimen and the procedure for carrying out transverse
tens ile tests in order to determine the tensile strength and the location of fracture of a welded butt joint.

This International Standard applies to metallic mater ials in all forms of product with joints made by any fusion
welding process.

Unless otherwise specified for specific points in this International Standard, the general principles of ISO 6892
apply. .

2 Normative references

The following normative documents conta in provisions which , through reference in this text, constitute provisions of
this Internat ional Standard. For dated references , subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibil ity of applying the most recent editions of the normat ive documents indicated below. For
undated references, the latest edition of the normat ive document referred to applies . Members of ISO and IEC
mainta in registers of currently val id International Standards.

ISO 4063:1998, Welding and allied processes - Nomenclature ofprocesses and reference numbers .

ISO 6892, Metallic materials - Tensile testing at ambient temperature.

3 Principle

An increasing tensile load is cont inuously applied until rupture occurs in a test specimen taken transversely from a
welded joint.

Unless otherwise specified, the test shall be carried out at ambient temperature (23 ± 5) °C

4 Symbols and abbreviated terms

The symbols and abbreviated terms to be used for the transverse tensile tests are specified in Table 1 and
represented in Figures 1 to 3.
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Table 1 - Symbols and abbreviated terms

Symbol Term Unit

b Width of the parallel length mm

h, Width of shoulder mm

d Diameterof theplug mm

D OutsidediameterI)f the pipe a mm

4: Parallellength mm

La Original gaugelength mm.
I, Maximumwidth of the weld after machining mm

L, Total length of the test specimen mm

r Radiusof shoulder mm

, Thickness of the welded joint mm

's Thickness of the test specimen mm

a The term 'pipe'. alone or in combination . is used 10 mean 'pipe'. 'Iube' or 'hoIlow
section (without rectangular cross section)·.

5 Preparation of test specimens

5.1 Location

The test specimen shall be taken transversely from the welded joint in such a way that, after machining, the weld
axis remains in the middle of the parallel length of the test specimen. For small diameter pipes, the test may be
carried out on whole pipe (see Figure 3). If not specified by the application standards or agreed upon between the
r;ontracting parties. "small diameters" means D < 18 mm.

5.2 Marking

Each test piece shall be marked in order to identify its exact location in the manufactured product or in the joint
from which it has been removed.

If required by the relevant application standard, the direction of working (e.g. rolling or extrusion) shall be marked.

Each test specimen shall be marked in order to identify its exact location in the test piece from which it has been
removed.

When removed from the test piece, each test specimen shall be marked.

5.3 Heat treatment and/or ageing

No heat treatment shall be applied to the welded joint or to the test specimen unless it is specified or allowed by the
relevant application standard dealing with the welded joint to be tested. Details of any heat treatment shall be
recorded in the test report . If natural ageing of aluminium alloys takes place, the time between welding and testing
shall be recorded.

NOTE The presence of hydrogen in ferrous weld metals may adversely affect 'the test results and suitable hydrogen
release treatment may be necessary.
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5.4 Extraction

5.4.1 General

The mechanical or thermal processes used to extract the test specimen shall not change the properties of the test
specimen in any way.

5.4.2 Steel

Shearing is excluded for thicknesses> 8 mm. If thermal cutting or other cutting methods which could affect the cut
surfaces are used to cut the test specimen from the welded plate or from the test piece, the cuts shall be made at a
distance ;3: 8 mm from the surfaces of the final parallel length of the test specimen. Thermal cutting shall not be
used parallel to the original surface of the welded plate or of the test piece.

5.4.3 Other metallic materials

Shearing and thermal cutting are excluded, and only machining (e.g. sawing or milling) shall be used .

5.5 Machining

5.5.1 General

The tolerances specified in ISO 6892 shall apply.

5.5.2 Location

In general, the thickness of the test specimen, (5' shall be equal to the thickness of the parent metal near the
welded joint [see Figure 1aj], When a relevant application standard requires testing of the full thickness> 30 mm,
several test specimens may be taken to cover the full thickness of the joint [see Figure 1b)J. In such cases, the
location of the test specimen in the welded joint thickness shall be identified.

a) Full section test

NOTE The test pieces may overlap.

b) Multi specimen test

Figure 1 - Examples of the location of test specimens in joints
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5.5.3 Dimensions

5.5.3.1 Plates and pipes

The thickness of the test specimen shall be constant along the parallel length, Lc; the shape and dimensions shall
conform to those given in Table 2 with reference to the symbols shown in Figure 2.

For the test specimen machined from pipe, flattening of the gripped ends may be necessary; however, this
flattening and the possible resulting variation in thickness shall not affect the parallel length, Lc'

Table 2 - Dimensions for plates and pipes

Dimensionsin millimetres

Denomination Symbol Dimensions

Total lengthof the test specimen t; to suit particulartesting machine

Width of shoulder b1 b+ 12

b 12 for 's ~ 2
plates

25 for 's > 2

Width of the parallel length b 6 for D ~ 50

pipes 12 for 50 < D ~ 168,3

25 for D> 168,3

Parallel lengtha b Lc ~l.s+60

Radiusat shoulder r ~25

a For pressure welding and beam welding (process groups 2, 4, 51 and 52 in accordance with
ISO 4063:1998), Ls =O.

b For some other metallic materials (e.g. aluminium, copper and their alloys) Lr. ~ I.". + 100 may be
necessary.
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b) Test specimen for pipes

Figure 2 - Test specimens for plates and pipes

5.5.3.2 Full section pipes

The dimensions for full sect ion pipe test specimens are shown in Figure 3.
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d min.

x

d min. d min. 2d min. d min. d min.

Figure 3 - Tensile test specimen for full section pipe

5.5.3.3 Solid sections

Dimensions of test specimen from solid sections shall be agreed between the contracting parties. Where machined
cylindrical test specimens are required. the dimensions shall be as in ISO 6892. except that the parallel length. Lc•
shall be not less than Ls + 60 mm, as shown in Figure 4.

For aluminium. copper and their alloys, refer to the note b to Table 2.
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F'lgure 4 - Cylindrical test specimen for solid section

5.5.4 Surface preparation

The final stages of preparation shall be performed by machining or grinding, suitable precautions being taken to
avoid superficial strain hardening or excessive heating of the material. The surfaces shall be free from scratches or
notches transverse to the test specimen direction in the parallel length, I.e except for undercut which shall not be
removed unless required by the relevant application standard. •

The surfaces of the test specimen shall be machined in such a way that, unless specified otherwise in the relevant
application standard, all excess weld metal is removed. Unless specified otherwise the penetration bead shall be
left intact inside full section pipes.

6 Test procedure

The test specimen shall be loaded gradually and continuously in accordance with ISO 6892.

7 Testresults

7.1 General

The test results shall be determined in accordance with ISO 6892.

7.2 Location of fracture

The location of the fracture shall be noted and reported.

If necessary, the side of the test specimen may be macroetched to assist location of the weld.

7.3 Examination of fracture surfaces

After rupture of the test specimen, the fracture surfaces shall be examined and the existence of any imperfections
that may have adversely affected the test shall be recorded, in.c1uding their type, size and quantity. If fish eyes are
present, they shall be recorded and only their central regions shall be considered as imperfections.

7
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8 Test report

The test report shall include the following informat ion in addition to that given in ISO 6892.

a) reference to this Intemational Standard i.e., ISO 4136;

b) type and location of test specimen, sketch if required (see Figure 1);

c) test temperature if outside the ambient temperature;

d) location of fracture;

e) type and dimensions of imperfections observed.

An example of a typical test report is given in annex A.
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AnnexA
(informative)

Example of a test report

No .

Accord ing to

Accord ing to

Manufacturer:

pwps .

test result "tensile test"

test result" :

Purpose of the examination:

Fonn of product:

Parent metal:

Filler metal:

Test temperature:

Table A.1 - Transverse tensile test in accordance with ISO 4136

Test Dimension! Maximum load Ultimate tensile Location of Remark
specimen diameter strength fracture

NoJposition Fm Rm e.g. fracture appearance
mm N N/mm2

Examiner or test body:

(name. date and signature)

GMGIPN-28 BISTNDI09-300

Certified by:

(name. date and signature)
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