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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
ical standardization.
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Introduction

The measured mechanical properties of a metallic product, especially those characterizing ductility
and toughness, such as elongation, reduction of area, fracture toughness and impact resistance, are
dependent on the test specimen location within the product and orientation with respect to the
product's principal directions of metal working, grain flow or otherwise-produced texture. This
document specifies a method for designating specimen orientation in relation to product texture.

Additional information on the influence of mechanical working on material structure and properties is
provided in Annex A.
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Metallic materials — Designation of test specimen axes in
relation to product texture

1 S

cope

This document specifies a method for designating test specimen axes in relation to product texture by
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4.1

sofan X V.7 nri’hngnnn] coordinate cycfnm

locument applies equally to unnotched and notched (or precracked) test specimens.

locument is intended only for metallic materials with uniform texture that ¢an'be un
mined.

pecimen orientation is decided before specimen machining, identified in accorda
hation system specified in this document, and recorded.

ormative references

are no normative references in this document.

erms and definitions

'ms and definitions are listed in this documetit.

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

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

esignation system

General

The method for relating specimen axes to the characteristic directions of the product ma

X-Y-Z

prthogona) coordinate system for wrought metals:

ambiguously

hce with the

nd IEC maintain terminology databases.for use in standardization at the following addresses:

kes use of an

e Jetter X always denotes the direction of principal deformation (maximum grain flow in the

— t
préduct);

— the letter Y denotes the direction of least deformation;

— the letter Z denotes the direction normal to the X-Y plane.

4.2

Exception — not aligned

When the specimen direction does not coincide with the product's characteristic grain-flow directions,
two letters are used as described for unnotched specimens in 5.2.2 and 5.2.4, and for notched specimens

in6.3
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4.3 Excep

023(E)

tion — no grain flow

When there is no grain-flow direction as in a casting, specimen location and orientation shall be

specified on

5 Design

a part drawing and the test result shall carry no orientation designation.

ation of unnotched specimens

5.1 General

The de51gnat10ns of unnotched spec1mens Varlously allgned w1th respect to the product S characterlstlc

between, the

5.2 Sheet

5.2.1 Aligned, grain flow different in all three orthogonal directions

For products
specimens a
Y- or Z-direc

5.2.2 Not aligned, grain flow different in all three orthogonal directions

For products
specimens ly
as XY-, XZ- d
alignment w
at some othe
first letter dg

direction frogm which the specimen axis is inclined. This designation scheme is restricted to dir¢

vectors that
the direction

drawing of the product or part and the-test result shall carry no orientation designation.

5.2.3 Aligned, equal cross-sectional grain flow

For product
oriented nor
Z-direction s

5.2.4 Not aligned; equal cross-sectional grain flow

product's characterlstlc graln flow dlrectlons are shown.

plate, bar (flat rolled products)

of non-circular cross-section and grain flow differing in the three-orthogonal direg
igned with the product's characteristic grain-flow directions ave designated as eit}
ion specimens as depicted in Figure 1 a).

of non-circular cross-section and grain flow diffefing in the three orthogonal direg
ring midway between the product's characteristic grain-flow directions are desig
r YZ-direction specimens as depicted in Figiire 1 f). When the specimen lies neit
th the product's characteristic grain-flow directions nor midway between them, but
r angle to them, then that angle shall be stated between the two designation letter
noting the direction toward which the specimen axis is inclined, and the second lett

ie within any of the three planes described by the orthogonal X, Y and Z directions.
vector lies outside those planes, specimen location and orientation shall be specifie

5 of non-circular)cross-section with equal Y- and Z-direction grain flow, spec
mal to the X-direction (principal direction of) grain flow may be designated as eithe

pecimens, asidepicted in Figure 1 a).

dway

tions,
ler X-,

tions,
nated
her in
ather
s, the
er the
ection
When
H on a

mens
" Y- or

For products

of’non-circular cross-section with equal Y- and Z-direction grain flow, specimens

lying

midway between the product's characteristic grain-flow directions are designated as XY-, XZ-, or YZ-
direction specimens, as depicted in Figure 1 f). When the specimen lies neither in alignment with the
product's characteristic grain-flow directions nor midway between them, but rather at some other
angle to them, then that angle shall be stated between the two letters, the first letter denoting the
direction toward which the specimen axis is inclined, and the second letter the direction from which
the specimen axis is inclined. This designation scheme is restricted to direction vectors the lie within
any of the three planes described by the orthogonal X, Y and Z directions. When the direction vector lies
outside those planes, specimen location and orientation shall be specified on a drawing of the product
or part and the test result shall carry no orientation designation.
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Cylinders and thick-walled tubes

Specimen depictions in Figures 1 b) and 1 c) pertain to solid cylinders; those in Figure 1 d) apply to
hollow cylinders (thick-walled tubes).

5.4

Thin-walled tubes, helical grain flow

Specimen depictions in Figure 1 €) pertain to products with helical grain flow, typically thin-walled
tubing.

5.5

Castings

Whern
onarf

6 [

6.1

Desig|
relati
the le
follow

6.2

Whern
letter
inten

6.3

When
direc
direc
with

other
the di
letter
desig
the o1
crack

there is no grain-flow direction as in a casting, specimen location and direction shal
art drawing and the test result shall carry no orientation designation.

esignation of notched (or precracked) specimens

General

nating the plane and direction of crack extension for notehed (or precracked) s
bn to the product's characteristic grain-flow directions, is'done using a hyphenated ¢
tter(s) preceding the hyphen represent the direction normal to the crack plane and
ring the hyphen represent the anticipated direction of grack extension.

Aligned

the specimen direction is aligned with theproduct's characteristic grain-flow direct
for each case is used to denote the direction perpendicular to the crack plane and th
led crack extension, as depicted in Figure 2 a), 2 c¢) and 2 d).

Not aligned

the specimen orientationdirections lie midway between the product's characterist
ions, two letters shall be,used to denote the normal to the crack plane or the crack
ion, as depicted in Figure 2 b). When the specimen orientation directions lie neither
the product's characteristic grain-flow directions nor midway between them, but rg
angle to them, then that angle shall be stated between the two letters, the first lef
rection towandwhich the crack plane normal or propagation direction is inclined, an

hation scheme is restricted to direction vectors that lie within any of the three planes

be specified

pecimens, in
ode wherein
the letter(s)

ions, a single
b direction of

ic grain-flow
propagation
in alignment
ther at some
ter denoting
d the second

the direction from which the crack plane normal or crack propagation direction is inclined. This

described by

thogenal X, Y and Z directions. When the direction vector lies outside those planes, {
pldne orientation and propagation direction shall be specified on a drawing of t

part,

hiid’the test result shall carry no orientation designation.

he specimen

h'e product or

6.4

No grain flow

When there is no grain-flow direction as in a casting, specimen location and crack plane orientation
shall be specified on a part drawing and the test result shall carry no orientation designation.

6.5

Welds

For welds, specimen and crack plane orientation relative to the weld and parent metal, working
directions are specified as prescribed in [SO 15653:2018, 6.3.
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6.6 Additive manufacturing

Terms, nomenclature, and acronyms associated with coordinate systems and testing methodologies
for additive manufacturing (AM) technologies are specified in ISO 17295, in an effort to standardize
terminology used by AM users, producers, researchers, educators, press/media, and others, particularly
when reporting results from testing of parts made on AM systems. Terms included in ISO 17295 cover
definitions for machines/systems and their coordinate systems, plus the location and orientation of

parts.

7 Application of designation system in material specification

7.1 Genel|

The designa
directions is
for complex s
role.

7.2 Non-u

In cases whe
geometry an
processing.

7.3 Specif

Specimen ex

7.4 Comp

When produ
location and
results notb

al

kion of specimen location and orientation with respect to the product, charactg
straightforward for regular structural configurations like plate and rod. Itis'-more di
tructural shapes, in which case knowledge of production and processing.plays an ess

niform grain flow

re grain flow is not uniform, specimen location and orientation shall reference comp

ications

fraction shall conform to relevant specificdtions.

arisons

Cts are to be compared on the basis of mechanical properties, it is essential that spe
orientation with respect to the product's grain-flow directions be comparable and th
e generalized beyond theselimits.

ristic
Fficult
ential

onent

d be noted on component drawings along with a description of component productign and

Cimen
at the

NN

U

a) Sheet, plate, bar
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A

b) Cylinder — Radial grain flow, axial working c) Cylinder — Axial grain flow, radial working

direction

d) ‘Tube (axial grain flow)

X

&

%H

direction

e) Thin-walled tube with helical grain flow
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Z

f) Not aligned — sheet, plate, bar

a Grain flow.
b Fibre.

Figure 1 — Designation of unnotched testpieces
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