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Foreword

ISO

783:1999(E)

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.

Internationa

Standards are drafted in accordance with the rules given in the ISO/IEC Directives,-Rart

Draft Interngtional Standards adopted by the technical committees are circulated to the member bo

Publication

International

hs an International Standard requires approval by at least 75 % of the member®odies cag

Standard 1SO 783 was prepared by Technical Committee ISO/TC 164,,-Mechanical teq

Subcommittee 1, Uniaxial testing.

This second

Annexes A {

edition cancels and replaces the first edition (ISO 783:1989) which has been technically

0 E form a normative part of this International Standard. Annex F is for information only.

3.

lies for voting.
ting a vote.

ting of metals,

evised.
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Metallic materials — Tensile testing at elevated temperature

1 Scope

This Interngtional Standard specifies a method of tensile testing of metallic materials at a specifig
greater thanf ambient temperature and defines the mechanical properties which can be thereby detern

2 Normaiive references

d temperature
hined.

The following normative documents contain provisions which, through reference, inthis text, constitute provisions of

this Interna
publications|
investigate
undated ref
maintain reg

ISO 286-2,
and shatfts.

ISO 377, Sf

ISO 2142,
mechanical

ISO 2566-1
ISO 2566-2

ISO 7500-1
testing mac

ISO 9513, A

3 Terms

ional Standard. For dated references, subsequent amendments~to, or revisions of,
do not apply. However, parties to agreements based on this International Standard are
he possibility of applying the most recent editions of the ndrmative documents indica
brences, the latest edition of the normative document referfed to applies. Members o
isters of currently valid International Standards.

SO system of limits and fits — Part 2: Table of standard tolerance grades and limit devia

cel and steel products — Location and preparation of samples and test pieces for mechar

Wrought aluminium, magnesium and_ their alloys — Selection of specimens and t
testing.

Steel — Conversion of elongation values — Part 1: Carbon and low alloy steels.
Steel — Conversion of elongation values — Part 2: Austenitic steels.

Metallic materials =\ Verification of static uniaxial testing machines — Part 1: Tensio
hines — Verification.and calibration of the force-measuring system.

letallic materials.~— Calibration of extensometers used in uniaxial testing.

hnd definitions

oses of this International Standard, the following terms and definitions apply

any of these
encouraged to
ed below. For
ISO and IEC

tions for holes

ical testing.

pst pieces for

n/compression

For the pur,

3.1
gauge lengt

h

length of the parallel portion of the test piece on which elongation is measured at any moment during the test

NOTE In

3.1.1

particular a distinction is made between the gauge lengths defined in 3.1.1 and 3.1.2.

original gauge length

L

(0]

gauge length at ambient temperature before heating of the test piece and before application of force
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3.1.2

final gauge length

L

u

©1SO

gauge length after rupture, the two pieces having been carefully fitted back together so that their axes lie in a

straight line, m

3.2
parallel length

L

C

easured at ambient temperature

parallel portion of the reduced section of the test piece

cancept of parallel length is replaced hy the cancent of distance hetween grips for non-machined t

oSt pieces.

NOTE The
3.3
extensometer
L

e

length of the p

NOTE This

34
extension

increase in theg

35
elongation
increase in the

3.6
percentage el
elongation exp

NOTE In pg

3.6.1

percentage pe
increase in thq
percentage of

3.6.2
percentage eld
A

permanent elo
length (L)

See Figure 1.

pauge length

brallel portion of the test piece used for the measurement of elongation by means of an ex

length may differ from L and could have a value greater than b, d or D (see Table 1) but less than

extensometer gauge length (L), at any moment during the test

original gauge length (L) under the action of the tensile force, at any moment during the

ngation
ressed as a percentage of the original gauge length (L,)

rticular, a distinction is made betweenthe‘elongations defined in 3.6.1 to 3.6.3.

Fmanent elongation
b original gauge length of.al test piece after removal of a specified stress (see 3.8), exp
the original gauge length (L)

ngation afterfracture

hgation of.the gauge length after fracture (L, — L), expressed as a percentage of the or

tensometer

L.

C

test

ressed as a

ginal gauge

3.6.3
percentage tot

At

al elongation at fracture

total elongation (elastic elongation plus plastic elongation) of the gauge length at the moment of fracture expressed
as a percentage of the original gauge length (L)

See Figure 1.

3.7

percentage reduction of area

z

maximum change in cross-sectional area (S, — §,) which has occurred during the test expressed as a percentage
of the original cross-sectional area (S,)
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3.8

ISO

maximum force

Fm
the greatest

force which the test piece withstands during the test

See Figure 5.

NOTE See comments in annex F.
3.9

stress

force at any

moment during the test divided by the original cross-sectional area (S,) of the test piece

783:1999(E)

3.9.1
tensile strery

Rm

stress corre

See Figure

3.9.2

yield streng
when the m
occurs withg

NOTE D
3.9.21

upper yield
Ren

value of strg

See Figure

3.9.2.2
lower yield §

ReL

lowest valud

See Figure

3.9.3
proof strend

Ro

gth

sponding to the maximum force (F,,,)

OT

h
etallic material exhibits a yield phenomenon, point reached during the test at which plas
ut any increase in the force

stinction is made between the strengths defined in 3.9.2.1 and 3.9.2.2.

Strength

ss at the moment when the first decrease in force is observed

D.

trength

of stress during plastic yielding, ignoring any transient effects

th, non=proportional extension

stress at wif

ic deformation

ich/a_non-proportional extension is equal to a specified proportion e of the extensomete

I gauge length

(Le)-

See Figure 3.

NOTE The symbol used is to be followed by a subscript giving the specified percentage, e.g.: Rpo,z

4 Symbols and designations

Symbols used throughout this International Standard and their designation are given in Table 1.
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Table 1 — Symbols and designations
Reference Symbol Unit Designation
number 2
Test piece
— 0 °C Fixed temperature
— 6, °C Indicated temperature
1 ab mm Thickness of a flat test piece or wall thickness of a tube
2 b mm Width of the parallel length of a flat test piece or average width of a
longitudinal strip from a tube or width of flat wire
3 d mm Diameter of the parallel length of a circular test piece or diameter of
TOUNG Wite or internat aiameter of a tube
4 D mm External diameter of a tube
5 Lo mm Original gauge length
6 Lc mm Parallel length
— Le mm Extensometer gauge length
7 Lt mm Total length of test piece
8 Ly mm Final gauge length after fracture
9 S mm?2 Original cross-sectional area of the parallel length
10 Y mmz2 Minimum cross-sectional area after fracture
— k — Coefficient of proportionality
— z % Percentage reduction of.area: M x 100
S
11 — — Gripped ends
Elongation
12 - mm Elongation after-fracture: L, — Lo
13 Ac % i Ll
0 Percentage elongation after fracture: i x100
0
14 At % Percentage total elongation at fracture
15 — % Specified percentage permanent elongation
16 — % Specified percentage non-proportional elongation
Force
17 Fm N Maximum force
Yield strength — Proof strength — Tensile strength
18 ReH N/mm2d | Upper yield strength
19 Rep N/mm2 | Lower yield strength
20 R N/mm2 | Tensile strength
21 Ro N/mm2 | Proof strength, non-proportional extension
2 See Figures 1 to 10.
b The symbol T is also used in steel tubes product standards.
¢ In the case of proportional test pieces, only if the original gauge length is other than 5,65 /S, , 5,65 /S, =5 4%
T
where S is the original cross-sectional area of the parallel length, shall the symbol A be supplemented by an index
indicating the coefficient of proportionality used, e.qg.:
A11,3 = percentage elongation of an original gauge length (Lo) of 11,3 \/g
In the case of non-proportional test pieces, the symbol A shall be supplemented by a subscript designating the original
gauge length used, expressed in millimetres, e.g.:
Ago mm = percentage elongation of an original gauge length (Lg) of 80 mm
d 1 N/mm2=1MPa
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5 Principl
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The test consists of straining a test piece by tensile force, generally to fracture, for the purpose of determining one
or more of the mechanical properties defined in clause 3.

The testis ¢

arried out at the specified temperature, which is greater than ambient temperature.

6 Apparatus

6.1 Testing machine

The testing| machine shall be verified in accordance with ISO 7500-1 and shall be of at least
otherwise specified in the product standard.

6.2 Extensometer

When using an extensometer to measure the elongation, the extensometer shall be of class 1 (see

the upper and lower yield strengths and for the proof strength for non-proportional extension;

characterist
The extens(
parallel leng
sides of a tg
Any part of
fluctuations
reasonable
6.3 Heatir
6.3.1 Perm

The heating

The permitted deviations between the. specified temperature, 6, and the indicated temperature,

cs (having higher elongations) an extensometer of class 2 (see ISO 9513) can be used.
meter gauge length shall be not less than 10 mm and shall becentrally located in the mi
th. The extensometer should be preferably of a type that iS/capable of measuring elon
st piece and allowing the two readings to be averaged.

the extensometer projecting beyond the furnace shall’be designed or protected from d
in the ambient temperature have only a minimal“effect on the readings. It is advisak
stability of the temperature and speed of the air surrounding the testing machine.
g device

itted deviations of temperature

device for the test piece shall be'such that the test piece can be heated to the specified t4

lass 1 unless

ISO 9513) for
for the other

d-region of the
gation on both

aughts so that
le to maintain

emperature 6.

b, and for the

temperaturg gradient are given in Table'2.
Table 2 + Permitted deviations between the specified temperature, 6, and the indicated tempgrature, 6,
Specified[temperature‘/ 6 Permitted deviation between 6and 8 Temperature gradient
o 0 e
) < 600 +
600|<26 < 800 4
800 < 6= 1000 +*5

For specified temperatures greater than 1 000 °C, the permitted deviations shall be defined by a previous
agreement between the parties concerned.

The indicated temperatures, 8, are the temperatures which are measured at the surface of the parallel length of the

test piece.

The permitted deviations in temperature shall be complied with on the original gauge length, L, at least until the

point corres

ponding to the proof strength for non-proportional extension is reached.
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6.3.2 Measurement of temperature

The temperature-measuring equipment shall have a resolution of a least 1 °C and an accuracy + 0,004 6°C or
+ 2 °C whichever is greater.

When the gauge length is less than 50 mm, one thermocouple should be placed at each end of the parallel length.
When the gauge length is equal to or greater than 50 mm, a third thermocouple should be placed near the centre of
the parallel length.

This number may be reduced if the general arrangement of the furnace and the test piece is such that, from
experience, it is known that the variation in temperature of the test piece does not exceed the permitted deviation

specified in 6.3.1.

Thermocouple
screened from

NOTE Heat

within the coils and temperature control problems could occur.

6.3.3 Verifica

All component
the working te
used, or if pg
equipment for
extended. In N
temperature n
temperature.

7 Test piec

7.1 Shape a
7.1.1 Genera

The shape an
which the test

The test piece
products of co
ferrous alloys)

The cross-sed
other shape.

NOTE Test

junctions shall make good thermal contact with the surface of the test piece and
direct radiation from the furnace wall.

ng by induction coils is not recommended because this type of heating is based on the volumn

ion of the temperature-measuring system

5 of the temperature-measuring system shall be verified at intervalsinot exceeding three
mperature range. If the temperature-measuring system is automatically calibrated evg
st successive verifications show that no adjustments were “made to the temperatur
it to comply with the requirements of this International<Standard, the verification inte
0 case shall this interval exceed one year. Errors shall’be recorded on the verification
neasuring system shall be verified by a method traceable to the international unit

D

hd dimensions

H dimensions of the test pieees depend on the shape and dimensions of the metallic
pieces are taken.

hstant cross-section (sections, bars, wires, etc.) and also as cast test pieces (i.e. cast irg
may be tested‘without being machined.

tion of the/test pieces may be circular, square, rectangular, annular or, in special cas

be suitably

e of material

months over
bry day it is
b-measuring
rval can be
report. The
(Sl unit) of

roduct from

is usually obtained iy machining a sample from the product or a pressed blank or casting. However

ns and non-

ps, of some

pieees with collars/annular knife-edge ridges in this parallel length may be used.

Proportional test pieces are those whose original gauge length is related to the original cross-sectional area by the
equation L, = k\/g . The internationally adopted value for k is 5,65. The original gauge length shall be not less than
15 mm. When the cross-sectional area of the test piece is too small for this requirement to be met with the
coefficient k value of 5,65, a higher value (preferably 11,3) or a non-proportional test piece may be used.

In the case of non-proportional test pieces, the original gauge length (L) is taken independently of the original
cross-sectional area (S,).

The dimensional tolerances of the test pieces shall be in accordance with the appropriate annexes (see 7.2).
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7.1.2 Machined test pieces

ISO

783:1999(E)

Machined test pieces shall incorporate a transition curve between the gripped ends and the parallel length if these
have different dimensions. The dimensions of this transition radius may be important and it is recommended that
they be given in the material specification if they are not given in the appropriate annex (see 7.2).

The gripped ends may be of any shape to suit the grips of the testing machine. The axis of test piece shall coincide

with or be parallel to the axis of application of the force.

The parallel length (L) or, in the case where the test piece has no transition curve, the free length between the

grips, shall always be greater than the original gauge length (L).

7.1.3 Unmachiredtestpieees

If the test p
between thg

7.2 Types

The main ty
in Table 3. (

iece consists of an unmachined length of the product or of an unmachined testcbar, the free length
grips shall be sufficient for gauge marks to be at a reasonable distance from the grips (s¢

be annexes).

pes of test pieces are defined in annexes A to D according to the shape and type of product, as shown
Dther types of test piece can be specified in product standards.

Table 3 — Product types

Type of product
Shieets - Flats Wire - Bafs' - Sections
Corresponding
& %
with a thickness with a diameter or side in millimetres of
in millimetres of

0,1 <|thickness < 3 A
— B
=3 C
Tubes D

7.3 Preparation of test pieces

The test pieces shall be taken and prepared in accordance with the requirements of the International Standards for
the different materials (e.g. 1SO 377 for steel and steel products, ISO 2142 for wrought aluminium and magnesium
and their alloys).
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8 Test conditions

8.1 Heating of the test piece

The test piece shall be heated to the specified temperature, 6, and shall be maintained at that temperature for at
least 10 min before loading. The loading shall only be started after the indications of the elongation-measuring
apparatus have been stabilized.

NOTE Longer times are often required to bring the entire cross section of the material up to the specified temperature.

During heating, the temperature of the test piece shall not, at any moment, exceed the specified temperature with its
tolerances, except by special agreement between the parties concerned.

When the test [piece has reached the specified temperature, the extensometer shall be reset to zero:
8.2 Loading|of the test piece

Force applicat|on to the test piece shall be made so as to strain the test piece in a non-decreasing marner, without
shock or suddgn vibration. The force shall be applied along the specimen axis so as-to-produce minimum bending

or torsion in the specimen gauge length?).

8.3 Rate of Ipading

8.3.1 Determination of yield strength
This deals with upper and lower yield strengths, proof strength non-preportional extension.

The strain rat¢ of the parallel length of the test piece, from th& beginning of the test to the yield stijength to be
determined, shall be between 0,001/min and 0,005/min.

When a test system is incapable of displaying strain rate;-the stress rate shall be set so that a strain rgte less than
0,003/min is mpaintained throughout the elastic range::in no case shall the stress rate in the elastic rgnge exceed
300 N/(mmZ2.min).

8.3.2 Determination of tensile strength

If only the tensile strength is to be determined, the strain rate of the test piece shall be between 0,02/min and
0,20/min.

If a yield strength is also determined on the same test piece, the change of the stress rate required in|[8.3.1 to the
rate defined abhove shall be moenotonic.

9 Procedur

112

9.1 Determination of original cross-sectional area ( §,)

The original cross-sectional area shall be calculated from the measurements of the appropriate dimensions. The
precision of the measurement depends on the type of the test piece. The limit of error in determining cross-sectional
areas of different types of test piece is given in annexes A to D.

9.2 Marking the original gauge length (L)

Each end of the original gauge length shall be marked by means of fine marks or scribed lines, but not by notches
which could cause premature fracture.

1 Examples of methods for verifying alignment can be found in ASTM E1012.
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NOTE Some materials are not notch sensitive. Gauge marking by notches on these materials should be allowed.

For proportional test pieces, the calculated value of the original gauge length may be rounded off to the nearest
multiple of 5 mm, provided that the difference between the calculated and marked gauge length is less than 10 % of
Lo
If the parallel length (L.) is much longer than the original gauge length, e.g., with unmachined test pieces, a series
of overlapping gauge lengths may be drawn; some of these lengths may extend up to the grips, but the gauge
marks shall be within the heated zone.

In some cases, it may be helpful to draw on the surface of the test piece, a line parallel to the longitudinal axis,

along which

the gauge lengths are drawn.

On an autonlnatic testing machine, the gauge length is defined by the distance between the two_Knif]

extensomet
9.3 Detert
Percentage

For this pur
straight line

el

nination of percentage elongation after fracture ( A)

bose, the two broken pieces of the test piece are carefully fitted back.together so that thg

elongation after fracture shall be determined in accordance with the definition given in 3.6,

p-edges of the

2.

ir axes lie in a

Special prefautions shall be taken to ensure proper contact betweenthe broken parts of the test piece when
measuring the final gauge length. This is particularly important whenxdealing with small cross-se¢tions and low
elongation Values.

Elongation

sufficient re
When using
should be rd

This measu
less than on
of the fractu

If so permitled by the product standard,_elongation may be measured over a fixed gauge length an

proportional

When using
extensomet

If the data 4
case, the e
percent elorn

pfter fracture (L, — L) shall be determined to thevhearest 0,25 mm with a measuring
solution and the value of percentage elongation-after fracture shall be rounded to the

this International Standard to determine percent elongations less than 5 %, measuring of
stricted to an extensometer.

rement is, in principle, valid only if the(distance between the fracture and the nearest gay
e third of the original gauge length (L',). However the measurement is valid, irrespective
re, if the percentage elongation after fracture is equal to or greater than the specified valu

gauge length using conversion formulae or tables similar to those given in ISO 2566-1 an

p

[e

an extensometerto“measure the elongation after fracture and the total elongation
er gauge lengthy s/ shall be equal to the original gauge length, L.

Ccquisition system is capable of automatically measuring elongation, gauge marks are not

gation,at fracture.

device having
nearest 0,5 %.
the elongation

ge mark is not
of the position

a}

d converted to
d ISO 2566-2.

It fracture, the

needed. In this

ongationmeasured is the total elongation and the elastic elongation shall be deducted to obtain the

NOTE C

bmparisons of percentage elongation are possible only when the gauge length or extensometer g

auge length, the

shape and ar

9.4 Determination of proof strength non proportional extension (

ea of the cross-section are the same or when the coefficient of proportionality (k) IS the same.

Rp)

The proof strength (non-proportional extension) is determined from the force/extension diagram by drawing a line
parallel to the straight portion of the curve and at a distance from this equivalent to the prescribed non-proportional
percentage, e.g. 0,2 %. The point at which this line intersects the curve gives the force corresponding to the desired
proof strength (non-proportional extension). The latter is obtained by dividing this force by the original cross-
sectional area of the test piece (S,) (see Figure 3).

Accuracy in drawing the force/extension diagram is essential. The curve may be drawn by an automatic recording
or a manual method.

If the straight portion of the force/extension diagram is not clearly defined, thereby preventing drawing the parallel
line with sufficient precision, the following procedure is recommended (see Figure 4).
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When the presumed proof strength has been exceeded, the force is reduced to a value equal to about 10 % of the
force obtained. The force is then increased again until it exceeds the value obtained originally. To determine the
desired proof strength a line is drawn through the hysteresis loop. A line is then drawn parallel to this line, at a
distance from the origin of the curve, measured along the abscissa, equal to the prescribed non-proportional
percentage. The intersection of this parallel line and the force/extension curve gives the force corresponding to the
proof strength. The latter is obtained by dividing this force by the original cross-sectional area of the test piece (S;)
(see Figure 4).

This property may be obtained without plotting the force/extension curve by using automatic devices
(e.g.microprocessor, etc.).

Where the extensometer gauge length, L, differs from the original gauge length, L, the elongation measured shall
be expressed gsarpercentage of theextensumeter gauge fengti,

9.5 Verificatlon of specified percentage permanent elongation ( R)
After the test piece has been heated to the specified temperature (see 8.1), monotonically apply the force specified
in the product|standard, if this verification is required, in accordance with the conditions defined in 8.3.1. Maintain

this force, as @ general rule, for 10 s to 12 s unless otherwise specified in the product-standard. After the force has
been removed| verify that the permanent elongation (see 3.6.1) is not more than the specified percentage.

10 Test report

The test reporf shall contain at least the following information.

a) referencefto this International Standard, i.e. ISO 783;

b) identification of the test piece;

¢) nature of the material, if known;

d) type of test piece;

e) specified femperature, indicated temperaturés and/or the gradient, if outside the permitted limits;

f)  measured properties and results.

10
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NOTE

Stress

20

ISO 783:1999(E)

F

13

14

r the explanation of reference numbers see Table 1.

Percent elongation

Figure 1 — Definitions of elongation

11
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(%] 1%
(%] w
e e
v / &
/\ AAA 7\
Initial fransient effect Initial transient effect
o)
— | X
Ayt Ayt
0 Percent extension 0 Pefeent ektension
a) b)
n 1%
n w
u ad
b o
®©
o &
SN
Percent_extension Percent ektension
c d)
NOTE For the explanation of reference numbers see Table 1.
Fjgure 2 — Definitions of upper and lower yield strength for different types of curve

12
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NOTE

F

Stress

21

16

Percent extension

r the explanation of reference numbers see Table 1.

Figure 3 — Proof strength, non-proportional extension (

Force

<::;iérce corresponding to Ry

Percent extension

Ro)

Specified non-proportional extension

Figure 4 — Proof strength,

non-proportional extension (

Rp) (see 9.4)

ISO 783:1999(E)

13
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NOTE

NOTE

14

For t

For 4

\\

/

/

m~ /
o /
/

0 .
12 Elongation

he explanation of reference numbers see Table 1.

Figure 5 — Maximum force

| I NN

foX

he-explanation of reference numbers see Table 1.

Figure 6 — Machined test pieces of rectangular cross section (see annex A)

©1SO
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2

I

o

R O A
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NOTE 1 The shape of the test piece heads is given only as a guide.

NOTE 2  F¢r the explanation of reference numbers see Table 1.

7

igure 7 — Test pieces comprising a non-machined portion of the/product (see anne|
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NOTE 1 The shape of the test piece heads is given only as a guide.

NOTE 2  For the explanation of reference numbers see Table 1.

Figure 8 — Proportional test pieces

(see annex C)
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9 11

NOTE For the explanation of reference numbers see Table 1.

Figure 9 — Test pieces comprising a length of tube (see annex D)

L~ ~__|

NOTE 1 The ghape of the test pieCe heads is given only as a guide.

NOTE 2  For the explanation of reference numbers see Table 1.

(see annex D)

Figure 10 — Test piece cut from a tube
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Annex A
(normative)

783:1999(E)

Types of test piece to be used for thin products: sheets, strips and flats

between 0,1 mm and 3 mm thick

For products of less than 0,5 mm thickness, special precautions may be necessary.

Al Sh;

Generally, t
connected f]
these ends

By agreems
than 20 mm

A.2 Din

The parallel

In case of d
In the caseg
standard, th
the grips sh
There are ty

When meas

In the case

to be calculated on the basis-of the measured dimensions of the test piece.

To avoid md
test piece m

hpe of the test piece

ne test piece has gripped ends which are wider than the parallel length. The“parallel leng
p the ends by means of transition curves with a radius of at least 20 mp1(see Figure 6
Shall be at least 20 mm and not more than 40 mm.

nt, the test piece may also consist of a strip with parallel sides.,Fépr products of width ¢
, the width of the test piece may be the same as that of the produét.

nensions of the test piece

length shall not be less than Lg + g

spute, the length L, + 2b shall always be used unless there is insufficient material.

of parallel-sided test pieces less tham 20 mm wide, and unless otherwise specified
e original gauge length (L) shall be equal to 50 mm. For this type of test piece, the free |
Al be equal to L, + 3b.
Vo types of non-proportional.test pieces, with dimensions as given in Table A.1.
uring the dimensions.of éach test piece, the tolerances on shape given in Table A.2 shall
Df test pieces whete the width is the same as that of the product, the original cross-sectio

pasuring.the width of the test piece at the time of the test, the nominal width may be use
eets the.machining tolerances and tolerances on shape given in Table A.2.

th (L) shall be
. The width of

qual to or less

in the product
ength between

apply.

nal area (S,) is

d provided the

Table A1

Dimensions-of test nieces
Lad

Dimensions in millimetres

Test piece Width Original gauge Parallel Free length between the grips
type length length for parallel side test piece
b Ly Le
1 125+1 50 75 87,5
2 20+1 80 120 140

17
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Table A.2 — Tolerances on the width of the test piece

Dimensions and tolerances in millimetres

Nominal Machining Tolerance
width of the tolerance 2 on shape P
test piece
12,5 +0,09 0,04
20 +0,1 0,05

@ Tolerances js12 are in accordance with ISO 286-2. These
tolerances are applicable if the nominal value of the original

A.3  Prepd

The test piece
by shearing or

For very thin

intermediate 13
be assembled

A.4  Detel

The original cr

The error in d
normally resul
shall not exced

" ! P27~ S | . [T D ol I L
CTUSS=SCLLUINAN dTtd (o) 15 U DE THCIuuTu T Ume LAILUTaton

without having to measure it.
b Tolerances IT9 (see ISO 286-2).

ration of test pieces

5 are prepared so as not to affect the properties of the metal. Any areas which have beg
pressing shall be removed by machining.

haterials, it is recommended that strips of identical widths be cut and assembled into a

yers of a paper which is resistant to the cutting oil. It is recommended that each small bur
with a thicker strip on each side, before machining to the final dimensions of test piece.

mination of the original cross-sectional@rea ( S)

Dss-sectional area shall be calculated fromimeasurements of the dimensions of the test p

ptermining the original cross-sectignal*area shall not exceed + 2 %. Since greatest part
s from the measurement of the.thickness of the test piece, the error in measurement
d+0,2 %.

©1SO

bn hardened

bundle with
dle of strips

ece.

of this error
of the width
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Annex B
(normative)

783:1999(E)

Types of test piece to be used for wire, bars and sections with a diameter or

thickness of less than 4 mm

B.1 Sh;

The test pie

B.2 Din

The origina
grips of the
case of smg

NOTE Inc
least 50 mm

B.3 Prg

If the produ

B.4 Def

The original

For product
of two meas

The original

hpe of the test piece

Ce generally consists of an unmachined portion of the product (see Figure 7).

nensions of the test piece

gauge length (L,) shall be taken as 200 mm +2 mm or 100 mm £.1 mm. The distanc
machine shall be equal to at least L, + 50 mm, i.e. 250 mm and 150 mm respectively,
Il diameter wires where this distance can be taken as equal tod )

hses where the percentage elongation after fracture is not to bedetermined, a distance betweel
may be used.

paration of test pieces

't is delivered coiled, care shall be taken in(straightening it.

ermination of the original cross-sectional area (

)

cross-sectional area (S,) shall'be determined to an accuracy of = 1 %.

5 of circular cross-section; the original cross-sectional area may be calculated from the a
urements carried outin two perpendicular directions.

cross-sectionaharea (S,) may also be determined from the mass of a known length and it

e between the
except in the

h the grips of at

rithmetic mean

5 density.

19


https://standardsiso.com/api/?name=18a437b54193137ad94250d5f4681a1a

ISO 783:1999(E)

Annex C
(normative)

©1SO

Types of test piece to be used for sheets and flats of thickness equal to or
greater than 3 mm, and wire, bars and sections of diameter or thickness

equal to or greater than 4 mm

C.1 Shap

In general, thg
the gripped en
transition radid
O 0,75d(db
O 12 mm fof
Sections, bars
The cross-sec

For test piece
exceed 8:1.

In general, the

C.2 Dime
C.2.1 Parall

The parallel le
d .
a) Ly +§ in

b) Ly+15

e of the test piece
test piece is machined and the parallel length shall be connected by means}of transiti

ds which may be of any suitable shape for the grips of the test machine (see Figure 8). T
s between the grip ends and the parallel length shall be:

eing the diameter of the parallel length) for the cylindrical test pieces;
the prismatic test pieces.

etc., may be tested unmachined, if required.

ion of the test piece may be circular, square, rectangular or, in special cases, of another s

5 with a rectangular cross-section, it is recommended that the width to thickness ratig

diameter of the parallel length of machined cylindrical test pieces shall be not less than 4

nsions of the test piece
el length of machined test piece

ngth (L) shall be atleast equal to

the case oftést pieces with circular cross-section;

S, 4nthe case of prismatic test pieces.

n curves to

ne minimum

hape.

should not

mm.

Depending on the type of test piece, the length Ly + 2d orL, + 2 \/SJ shall be used in cases of dispute, unless there

is insufficient material.

C.2.2 Lengt

h of unmachined test piece

The free length between the grips of the machine shall be adequate for the gauge marks to be at a reasonable
distance from these grips.
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C.2.3 Original gauge length ( L)

C.2.3.1 Proportional test pieces

ISO

783:1999(E)

As a general rule, proportional test pieces are used where the original gauge length (L) is related to the original

cross-sectional area (S,) by the equation:

Lo =k{/S

where k = 5,65.

Test pieces of circular cross-section preferably have the dimensions given in Table C.1

Table C.1 — Dimensions of circular cross-section test pieces

Diameter | Original cross Original Minimum
sectional gauge parallel Total1ength
area length length
k d S Lo = kS Le L,
mm mm2 mm mm
20+£0,15 314 1001 110
Depends on the method of fiking
5,65 || 10+ 0,075 78,5 50+0,5 55 the test piece in the maching grips.
In principle: L; > L. + 2d or 4d
540,04 19,6 25+0,25 28
C.2.3.2 Non-proportional test pieces

Non-proport

paration of test pieces

ng tolerafces:

ional test pieces may be used if specified by the product standard.

Les on the transverseZdimensions of machined test pieces are given in Table C.2.

of the application’ of these tolerances is given below.

hally have a diameter outside the two values given below, if the nominal value of the

ue_given in Table C.2, for example + 0,075 mm for a nominal diameter of 10 mm, meahs that no test

original cross-

sectionatarea (§;) 15 10 e nciuded T the catcutatiom without fraving to measure it

C.3 Pre
The toleran
An example
a) Machin
T_he val
piece s

10

10

b) Toleranc

+ 0,075 =10,075 mm
—0,075=9,925 mm

es on shape:

The value given in Table C.2 means that, for a test piece with a nominal diameter of 10 mm which satisfies the
machining conditions given above, the deviation between the smallest and largest diameters measured shall

not exc

eed 0,04 mm.

Consequently, if the minimum diameter of this test piece is 9,99 mm, its maximum diameter shall not exceed
9,99 + 0,04 = 10,03 mm.
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Table C.2 — Tolerances relating to the transverse dimensions of test pieces

Dimensions and tolerances in millimetres

Nominal Machining tolerance Tolerance
Designation transverse on the nominal on shape
dimension dimension 2
3 + 0,05 0,025b
>3 + 0,06 0,03 b
<6
Diameter of machined test pieces of 6 o e b
. . v T UUTro U,U50 H
circujar cross-section <10
> 10 + 0,09 0,043
< 18
> 18 +0,105 0,052t
=30
Tranpverse dimensions of test pieces of rectangular Same tolerance-as on the diameter of
crosg-section machined on all four sides test pieces ofcircular cross-section
3 0,14 ¢
>3 0,18 ¢
<6
Tranpverse dimensions of test pieces of ~6
rectgngular cross-section machined on <10 0,22¢
only fwo opposite sides
> 10 0,27 ¢
<18
> 18 0,33¢
=< 30
> 30 0,39 ¢
<50
@ Tolerances js12{are”in accordance with ISO 286-2. These tolerances are applicable if the nomifal
valug of the original cross-sectional area (S)) is to be included in the calculation without having|to
meagure it.
b Tolerances ITO: [J Maximum deviation between the measurements of a specified transverse
c L __dimension along the entire parallel length (L) of the test piece.
Toterances T3, =

C.4 Determination of the cross-sectional area ( S,)

The nominal diameter can be used to calculate the original cross-sectional area of test pieces of circular cross-
section which satisfy the tolerances given in Table C.2. For all other shapes of test piece, the original cross-
sectional area shall be calculated from measurements of the appropriate dimensions, with an error not exceeding
*+ 0,5 % on each dimension.
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Annex D
(normative)

Types of test piece to be used for tubes

Shape of the test piece

783:1999(E)

The test pigce consists either of a length of tube or a longitudinal or transverse strip cut from the-tu
the full thickness of the wall tube (see Figures 9 and 10), or of a test piece of circular cross-section
the wall of the tube.

Machined ti
thickness |g
generally ug

D.2 Din
D.2.1 Lern

The length
marks shall

The length
exceed D, A

D.2.2 Lor

The paralle
gripping in t

Transverse
product stan

Special preq
D.2.3 Cir

The samplin

ansverse, longitudinal and circular cross-section test pieces are described, in annex A
ss than 3 mm and in annex C for thickness equal to or greater than.3.mm. The long
ed for tubes with a wall thickness of more than 0,5 mm.

nensions of the test piece

gth of tube

Dbf tube may be plugged at both the ends. The free\length between each plug and the
bf the plug projecting relative to the grips of the machine in the direction of the gauge 1
nd its shape shall be such that it does nottinterfere with the gauge length elongation.
gitudinal or transverse strip

length (L.) of the longitudinalistrips shall not be flattened but the gripped ends may K
ne testing machine.

or longitudinal test piece) dimensions other than those given in annexes A and C can be
dard.

autions shall betaken when straightening the transverse test pieces.
Cular croSs-section test piece machined in tube wall

g of\the test pieces is specified in the product standard.

be and having
machined from

\ for tube wall
tudinal strip is

nearest gauge

exceed D/4. In cases of dispute, the value D shall-be used, as long as there is sufficient material.

harks shall not

e flattened for

bpecified in the

D.3

The original

Determination of the original cross-sectional area (

)

cross-sectional area (S,) of the test piece shall be determined to the nearest + 1 %.

The original cross-section area (S,) may be determined from the measured length and measured mass of the test
piece, and from its density.
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