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Foreword

3:2015(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.
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ISO

procedures usSed to devetop this document and those imtended for its further mmajmn
ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria.iey
rent types of ISO documents should be noted. This document was drafted in accendarn
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

htion is drawn to the possibility that some of the elements of this documént/may be th
nt rights. ISO shall not be held responsible for identifying any or all suchrpatent rights. D
nt rights identified during the development of the document will berin the Introductio
SO list of patent declarations received (see www.iso.org/patents).

trade name used in this document is information given for thé convenience of users a
titute an endorsement.

an explanation on the meaning of ISO specific terms*and expressions related to

[enance are

bded for the
ce with the

e subject of
btails of any
h and/or on

nd does not

conformity

ssment, as well as information about ISO’s adherencettethe WTO principles in the Technical Barriers

ade (TBT), see the following URL: Foreword — Supplementary information.

committee responsible for this document isdSO/TC 164, Metallic materials, Subcom
xial testing.

first edition cancels and replaces ISO ¥5579:2000.

h892 consists of the following parts,inder the general title Metallic materials — Tensile
Part 1: Method of test at roomytemperature

Part 2: Method of test at elevated temperature

Part 3: Method of test-at low temperature

Part 4: Method.ef test in liquid helium

nittee SC 1,

testing:
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Introduction

In this edition, there are two methods of testing speeds available. The first one, Method A, is based
on strain rates (including crosshead separation rate) with narrow tolerances (20 %) and the second,
Method B, is based on conventional strain rate ranges and tolerances. Method A is intended to minimize
the variation of the test rates during the moment when strain rate sensitive parameters are determined
and to minimize the measurement uncertainty of the test results.

Mechanical properties determined by tensile test at low temperatures have been determined at the
same rates at room temperature. This revised part of ISO 6892 incorporates the new set of testing rates
of ISO 6892rtanmd 1SO06892-2;,devetoped to Teduce the variabitity of testTesutts:

vi © ISO 2015 - All rights reserved
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INTERNATIONAL STANDARD

ISO 6892-3:2015(E)

Metallic materials — Tensile testing —

Part 3:
Method of test at low temperature

WARNING — This International Standard calls for the use of substances and/or procedures that

can pe injurious to health if adequate safety measures are not taken. T his Internationgl Standard
does not address any health hazards, safety or environmental matters associatedwith its use. It
is the responsibility of the user of this International Standard to establish appropriate health,
safety and environmentally acceptable practices and take suitable actions for any national and
international regulations. Compliance with this International Standard does not in itself confer
immunity from legal obligations.
1 Bcope
This|part of ISO 6892 specifies a method of tensile testing of metallicthaterials at temperatures between
+10 fC and -196 °C.
2 Normative references
The [following documents, in whole or in part, are*nermatively referenced in this document and are
indigpensable for its application. For dated refekences, only the edition cited applies. Hor undated
references, the latest edition of the referenced document (including any amendments) appligs.
ISO $892-1:2009, Metallic materials — Tensile'testing — Part 1: Method of test at room tempejature
[SO1500-1,Metallicmaterials— Verifieationofstaticuniaxialtestingmachines— Part1: Tension/fompression
testing machines — Verification and calibration of the force-measuring system
ISO 9513, Metallic materials — Calibration of extensometer systems used in uniaxial testing
3 [Terms and defifiitions
For fthe purposesfof this document, the terms and definitions given in ISO 6892-1:2009 and the
following apply-
In ggneral, alltést piece geometries/dimensions are based on measurements taken at room t¢mperature.
The pxception can be the extensometer gauge length (see 3.3).
NOTE The Fn”nvving propertiesare gpnm‘:\llv notdetermined atlow temperature unless require by relevant
specifications or agreement:

— permanent set strength (Ry);

— percentage permanent elongation;

— percentage permanent extension;

— percentage yield point extension (Ag);

— percentage total extension at maximum force (Agt);

— percentage plastic extension at maximum force (4g);

—percentage total extension at fracture (Ay).
© IS0 2015 - All rights reserved 1
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3.1

original gauge length

Lo

gauge length measured at room temperature before cooling of the test piece and before application of force

3.2

percentage elongation after fracture

A

permanent elongation of the gauge length, measured at room temperature, after fracture (Ly-Lo),
expressed as a percentage of the original gauge length (L)

Note 1 to en{ffy7 For further detaits, see 150 6892-172009.

3.3

extensometer gauge length

Le
initial exter

3.4
extension
increase in

3.4.1

percentagé¢ extension

extension (|

3.5

percentageé reduction of area

Z
maximum (
percentage

at room tenpperature

3.6

stress

R

force at anyj

Note 1 to enlt

cross-sectio

3.7

soaking tithe

ts
time taken

someter gauge length used for measurement of extension by means of an €xténsometer

fhe extensometer gauge length (L¢) at a given moment during the test

B.4) expressed as a percentage of the extensometer gaugelength (Le)

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

[0 stabilize the temperature of the test piece prior to mechanical loading

hange in cross-sectional area which has pgeurred during the test (S,-Sy), expressed|as a
of the original cross-sectional area (S,), where S, and Sy, are calculated from the dimengions

ry: All stresses referénced in this part of ISO 6892 are engineering stresses, calculated using the
al area of the test pieCe derived from dimensions measured at room temperature.

4 Symb

1 R | : P
ULS dIIU UTSIgIdUUILS

Additional symbols to ISO 6892-1:2009, Table 1 used throughout this International Standard and their
designation are given in Table 1.

Table 1 — Symbols and designations

Symbol Unit Designation
T °C Specified temperature or nominal temperature at which the test should be performed
T; °C Indicated temperature or measured temperature on the surface of the parallel length of
the test piece
ts min |Soaking time
2 © IS0 2015 - All rights reserved
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ISO 6892-

Principle

3:2015(E)

The test involves straining a test piece by tensile force for the determination of one or more of the
mechanical properties defined in ISO 6892-1:2009, Clause 3.

The

6

test is carried out at a specified temperature between +10 °C and -196 °C.

Test piece

For requirements concerning test pieces, see ISO 6892-1:2009, Clause 6.

NOT

7

For
ISO

NOT

8

For requirements concerning marking the original gauge length, see ISO 6892-1:2009, Claus

9

9.1
The

clas$ 1 or better.

9.2

For {

exte

The

NOT
Le, s
shou

length

L

J Additional examples of test pieces are given in Annex A.

Determination of original cross-sectional area (S,)

requirements concerning the determination of the original crgss-sectional
h892-1:2009, Clause 7.

) This parameter is calculated from measurements taken at room témperature.

Marking the original gauge length (L,)

Apparatus

Force measuring system

force-measuring system of the testing machine shall be calibrated in accordance with

Extensometer

nsion), an 1ISO 9513;class 2 extensometer can be used in the relevant range.

i When using an extensometer to measure extension up to fracture, the extensometer g
ould b€ approximately equal to the original gauge length, Lo, otherwise, the extensometer gau

area, see
e 8.
SO 7500-1,

he determination of proof strength (plastic or total extension), the extensometer used shall be in
accordance with ISO 9513) class 1 or better, in the relevant range. For other properties (|

with higher

pxtensometer,gauge length shall be not less than 10 mm and shall correspond to the cenftral portion
of the parallel length.

auge length,
e length, Le,
f the parallel

d’be at least half as long as the marked original gauge length, L,, but cover no more than 90 % o

for measurement of parameters “at” or “after reaching” maximum force, L. will be approximately eq

ece. Further,
ual to L.

Any part of the extensometer projecting beyond the cooling device shall be designed or protected from
air currents so that fluctuations in the room temperature have only a minimal effect on the readings.
It is advisable to maintain reasonable stability of the temperature and air currents surrounding the
testing machine.

9.3

Cooling device

9.3.1 General

The

cooling device shall be capable of cooling the test piece to the specified temperature, T.

© ISO 2015 - All rights reserved
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The means of cooling can be, for example,

— by refrigeration unit,

— by expansion of compressed gas (e.g. CO2 or N3), and

— by immersion in a liquid maintained at its boiling point (e.g. N2) or in a refrigerated liquid

(e.g. alc

ohol).

Tensile tests at low temperatures are performed using gaseous or liquid cooling media. The type of
cooling medium has a significant influence on the cooling time and on the heat transfer during the test

(isotherma

and/or adiabatic) and might have a significant influence on the test result

Examples f

r cooling curves can be found in Annex B.

9.3.2 Penmitted deviations of temperature

The cooling
temperatur

The indicat
of the test 1
errors, but

The permit
+3°C.Thet

The temper
the final pr

NOTE W
shown that i

device for the test piece shall be such that the test piece can be cooled-to the spec
e, T.

ed temperatures, Tj, are the temperatures measured on the surface of the parallel le
iece or measured in the agitated liquid with corrections applied\for any known systen
vith no consideration of the uncertainty of the temperaturedmneasurement equipment.

ted deviation between the specified temperature, T, and the indicated temperature,
emperature gradient along the surface of the test pieceshall not exceed 3 °C.

pture along the parallel length (L) shall be contrelléd within the permitted tolerances
of strength is reached.

(hen the final proof strength is reached, temperature control should be attempted but experienc
F can be very difficult to control the tempenature within the permitted range especially if a gag

cooling medjum is used.

9.3.3 Measurement of temperature

When the gauge length is less than 50-mm, one temperature sensor shall measure the temperatu
each end of the parallel length directly"When the gauge length is equal to or greater than 50 mm, a
temperature sensor shall measure near the centre of the parallel length.

This numb4gr can be reduced ifithe general arrangement of the cooling device and the test piece is
that, from experience, it isknown that the variation in temperature of the test piece does not excee
permitted deviation specified in 9.3.2. However, at least one sensor shall be measuring the test j

temperature directly:

Temperatu

e serigor junctions shall make good thermal contact with the surface of the test piece.

ified

hgth
hatic

I, is

intil

e has
eous

re at
hird

such
1 the
iece

NOTE
temperature.

Ifthe testpieceisinanagitatedliquid medium which canbe assumed to be homogeneous, the temperature

measurement can be made at any point within the cooling media.

If testing is carried out in liquid nitrogen, no temperature measurement is needed. In this case
absence of temperature recording equipment shall be recorded in the test report.

, the

© ISO 2015 - All rights reserved
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9.3.4 \Verification of the temperature-measuring system

3:2015(E)

The temperature-measuring equipment shall have a resolution equal to or better than 1 °C and an
accuracy of +2 °C for the range +10 °C to -40 °C and 3 °C for the range -41 °C to -196 °C.

NOTE

indicating device, and reference junction).

The temperature-measuring system includes all components of the measuring chain (sensor, cables,

All components of the temperature-measuring system shall be verified and calibrated over the
working range at intervals not exceeding 1 year. Errors shall be recorded on the verification report.
The components of the temperature-measuring system shall be verified by methods traceable to the

inte

10

10.1

The
befo
forc

NOT
mea

10.7
not

10.2

For1

10.2

10.2
Diffe

mingr differences in thetest results. The method used shall be documented in the test repo

NOT
expa

10.2

The
is m

Test conditions

| Setting the force zero point

force measuring system shall be set to zero after the testing equipment has been asj
e the test piece is actually placed in the gripping jaws. Once the force zero point has b
P measuring system cannot be changed in any way during the test.

»
M

The use of this method ensures that the weight of the gripping system is compensated
urement and that any force resulting from the clamping operation does not affect the force zer

Gripping of the test piece, fixing of the extensometer and cooling of the teg
necessarily in the following sequence

.1 Method of gripping
equirements concerning the method of.gripping, see ISO 6892-1:2009, 10.2.

.2 Fixing of the extensometer{and establishing the gauge length

.2.1 General

rent methods of establishing the extensometer gauge length are used in practice. This

L
[

) Because €here is only a temperature range of about 200 °C, the influence of (negat
Insion on the testresult is less significant than in the wider temperature range available in ISO ¢

.2.2 LIgbased on room temperature (Method 1)

eXtensometer is set on the test piece at room temperature with nominal gauge length. TH

embled but
een set, the

in the force
b point.

t piece,

may lead to
rt.

ive) thermal
b892-2.

e extension

A N P - 1 .1 - - : : 1 h IR | R R |
dSUIrcu 4dt LSt telIpTlhdiul © diitd LT PCILTIILdgT TALTISIUIT IS LaltUuldicu WILIT LT 5dU

room temperature. The thermal extension is not considered.

10.2.2.3 Le based on test temperature (Method 2)

e length at

The methods below consider thermal expansion of the test piece and possibly the extensometer.

10.2.2.3.1 Nominal L. at test temperature (Method 2a)

The extensometer is set on the test piece at the test temperature with nominal gauge length before
mechanical loading.

© ISO 2015 - All rights reserved
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10.2.2.3.2

3:2015(E)

Extended L. at room temperature (Method 2b)

An extensometer with extended gauge length is set on the test piece at room temperature such that, at

test temper

For the calc

10.2.2.3.3

ature, the nominal gauge length is achieved.

ulation of percentage extension, the nominal gauge length is used.

Corrected L. at test temperature (Method 2c¢)

The extensometer is set on the test piece at room temperature with the nominal gauge length.

For the calgulationrof percentageextension; the—correctedTominat gauge }custh at-testtemperature
(gauge lengfth at room temperature + thermal expansion) is used.

NOTE The thermal expansion is negative in this case.

10.2.3 Coqling of the test piece

The test piefe shall be cooled to the specified temperature, T, and shall be maintained at that tempergture
(soaking time) for atleast 10 min before loading. The loading shall only be started-after the output of the
extensometer has stabilized.

NOTE Lpnger soaking times can be required to achieve the specifiedteinperature throughout the ¢ross
section of laniger test pieces (e.g. So > 100 mm?2).

During cooliing, the temperature of the test piece shall not go belowsthe specified temperature withjn its
tolerances, pxcept by agreement between the parties concerned.

10.3 Testing rate based on strain rate control (Method A)

10.3.1 General

This methofl is intended to minimize the variation of the test rates during the moment when strain|rate
sensitive pgrameters are determined and tosminimize the measurement uncertainty of the test reqults.
For additignal requirements concerning testing rate based on strain rate control (Method A),
see ISO 689[2-1:2009, 10.3.1.

It is not always the case that all-properties of the tensile test at room temperature will be deterlr:|ined
at low temperature. Hence, only the appropriate test rates/modes for the properties to be determfined
shall be useld (see Figure 1).

10.3.2 Strain rate for'the determination of the upper yield strength (R.y) or proof strength
properties|(Rp and, if required, Rt)

For additiopalrequirements concerning strain rate for the determination of the upper yield strepgth

Ren) or proof strength properties (R, and, 1f required, RyJ, see ISU 6892-1:2009, 10.3.2 but observe one
p gth prop p q
of the following specified ranges.

Range 1:

é, =0,00007 s-1 (equal to 0,004 2 min-1), with a relative tolerance of +20 %

Range 2: e, =0,00025s"1 (equal to 0,015 min-1), with a relative tolerance of +20 %
(récommended unless otherwise specified; see also Figure 1)

6 © IS0 2015 - All rights reserved
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10.3.3 Strain rate for the determination of the lower yield strength (R.1) and percentage yield
point extension (4) if required

For additional requirements concerning strain rate for the determination of the lower yield strength
(ReL) and percentage yield point extension (4¢) if required, see ISO 6892-1:2009, 10.3.3 but observe one
of the following specified ranges

Range 2: é, =0,00025 s71 (equal to 0,015 min-1), with a relative tolerance of +20 %
(récommended unless otherwise specified)

Range3: e, =0,00Zs T {equalto 0,12 min-1J, with a relative tolerance of 220 %
(s€e also Figure 1)

10.3.4 Strain rate for the determination of the tensile strength (R,), percentdge elongation after
fracture (4), percentage reduction area (Z), and, if required, percentage total extension at the
maxiimum force (Agt), percentage plastic extension at maximum force (Ag)

For additional requirements concerning strain rate for the determination of the tensile stilength (Rp),
perdentage elongation after fracture (A4), percentage reduction area.(Z), and, if required,|percentage
tota] extension at the maximum force (Agt), percentage plastic€xtension at maximum force (Ag), see
ISO $892-1:2009, 10.3.4 but observe one of the following specified ranges.

Range 2: é, =0,000 25 s71 (equal to 0,015 min-1), withya relative tolerance of +20 %
Range 3: é, =0,002s71 (equal to 0,12 min-1), with a relative tolerance of +20 %
Range 4: e, =0,0067s-1(equal to 0,4.min-1), with a relative tolerance of +20 %

(récommended unless otherivise specified; see also Figure 1)

If the purpose of the tensile test is only to determine the tensile strength, then an estimated strain rate
over|the parallel length of the tést piece according to range 4 can be applied throughout the|entire test.

10.4 Method of testing'with expanded strain rate ranges (Method B)

10.4.1 General
Thisimethod is‘based on conventional strain rate ranges.

NOTE Thetestrate, even within the specified range, can influence the values of the properties to bg determined.

10.4.2Rate for the determination of yield strength or proof strength properties

10.4.2.1 Rate for the determination of the upper yield strength (Req)

Within the elastic range and up to the upper yield strength, the straining rate shall be between
0,000 03 s~1 and 0,000 30 s-1 and shall be kept as constant as possible.

If the testing machine is not capable of measuring and controlling the straining rate, a crosshead
separation rate equivalent to a stress rate between 6 MPa-s-1 and 60 MPa-s-1 should be used.

© IS0 2015 - All rights reserved 7
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10.4.2.2 Rate for the determination of the lower yield strength (ReL)

If only the lower yield strength is being determined, the test rate in the elastic range shall conform to
10.4.2.1 and the strain rate during yield shall be between 0,000 03 s-1 and 0,002 5 s-1 and shall be kept

as constant

as possible.

If this rate cannot be regulated directly, the test rate should be fixed by regulating the crosshead
separation rate just before yield begins, the controls of the machine not being further adjusted until

completion

of yield.

10.4.2.3 Rate for the determination of the proof strength for plastic extension (Ry)

The crosshe
correspond
be maintain
shall not ex

ing to the stress rates in 10.4.2.1 for the elastic range. This crosshead separation‘rate

ed up to the proof strength (plastic extension or total extension). In any case, the.Strain
reed 0,002 5 s-1.

10.4.3 Ratle for the determination of tensile strength

In the plast
If the test d

elastic rang

10.5 Choi

Unless othg
producer oy
this part of

10.6 Docu

In order to
abbreviatio

ISO 6892-3

where ‘A’ dg
rate ranges]
phase of thg

EXAMPLE 1

EXAMPLE 2
10.4.2.1.

c range, the straining rate shall not exceed 0,008 s-1.

e may reach the maximum permitted in the plastic range.

e of the method and rates

rwise agreed, the choice of method (A or B):and test rates are at the discretion o
the test laboratory assigned by the producer, provided that these meet the requiremen
[SO 6892.

mentation of the chosen testingconditions

Feport the test control mode and testing rates in an abridged form, the following syste

h can be used:

Annn, or ISO 6892-3 Bn,

fines the use of Method A (strain rate control), and ‘B’ the use of Method B (expanded sf
. The symbols ‘nnn’are a series of up to 3 characters that refer to the rates used during
test, as defined\inl Figure 1, and ‘n’ can be added indicating the strain rate (in s-1) seleq

ISO 6892:3,;A224 defines a test based on strain rate control, using Ranges 2, 2, and 4.

ISO 6892-3 B defines a test based on expanded strain rates respectively stress rate accordi

ad separation rate of the machine shall be kept as constant as possible and within the lilmits

shall
rate

bes not include the determination of a yield strength or proof strength, the strain rate in the

F the
ts of

m of

rain
each
ted.

hg to

11 Determination or calculation of the properties

This is done in accordance with ISO 6892-1.

12 Test report

The test report shall contain at least the following information unless otherwise agreed by the

parties con

a)

cerned:

(e.g. ISO 6892-3:2015, A224);

b)

8

identification of the test piece;

reference to this part of ISO 6892 extended with the test condition information specified in 10.6

© ISO 2015 - All rights reserved
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c) specified material, if known;
d) type of test piece;
e) location and direction of sampling of test pieces, if known;

f) testing control modes and testing rate respectively testing rate ranges (see 10.6) if different from
the recommended methods and values given in 10.3 and 10.4;

g) cooling medium, cooling time, and soaking time;

h) testtemperature;

i) method of establishing the extensometer gauge length, Le;
j) festresults

Resylts should be rounded to the following precisions (according ISO 80000+1[5]) or bgtter, if not
otherwise specified in product standards:

— ptrength values to the nearest whole number in MPa;
— percentage yield point extension values 4¢ to 0,1 %, all other percentage elongation valyes to 0,5 %;

— percentage reduction of area to 1 %.

13 Measurement uncertainty

For fequirements concerning measurement uncertainty, see ISO 6892-1:2009, Clause 23.
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control mode: Crosshead control
elastic range of the test
elastic range for the determination of Rer, Rp

14 Figures
ISO 6892-1:2009, Figures 1 to 8 and 10 to 15 remain valid. ISO 6892-1:2009, Figure 9 is replaced by Figure 1.
el €l
102 10
| a
| 4
| |
| | |
| 3
| |
103} | | | 103
| |
| ! |
| | [
| | |
2° 2 |
| |
| | [
10* ! : I 104
1 | |
S
I | [
| | | | | |
| | | | | |
| | |
w21 S | 0% | |
| | | | | |
| | L, | | L .
Ry | Ra | Rm | ¢ 7 | 8 | 9 |
R, 1 A Ry | R | Rm |
| | 7 | R [ R | A |
| | | A
a) Method A b) Method B
Key
¢ strainrdte, in s-1
t time
1 range 1:[é = 0,000 07 s-1(D;004 2 min-1) with a relative tolerance of +20 %
2 range 2:eé = 0,000 25,5=1 (0,015 min-1) with a relative tolerance of +20 %
3 range 3:{é = 0,002,551 (0,12 min-1) with a relative tolerance of +20 %
4 range 4:|é = 0,006 7 s-1 (0,4 min-1) with a relative tolerance of +20 %
5  control node: Extensometer control or crosshead control
6
7
8
9

maximum strain rate for the determination of Ry, 4, Z

QO

recommended

Figure 1 — Illustration of strain rates to be used during the tensile test, if Rey, ReL, Rp, Rm, 4,
and Z are determined
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15 Annexes
The following Annexes of ISO 6892-1 remain valid:

— Annex A of ISO 6892-1:2009: Recommendations concerning the use of computer-controlled tensile-
testing machines;

— Annex B of ISO 6892-1:2009: Types of test pieces to be used for thin products: sheets, strips, and
flats between 0,1 mm and 3 mm thick;

— Annex C of ISO 6892-1:2009: Types of test pieces to be used for wire, bars, and sections with a

diasmeter orthicknace nflaccthan 4 nim-

— Annex D of [SO 6892-1:2009: Types of test pieces to be used for sheets and flats of thieknesfk equal to or
breater than 3 mm and wire, bars, and sections of diameter or thickness equal to or greatef than 4 mm

F xception: without Table D.2;
— Annex E of ISO 6892-1:2009: Types of test pieces to be used for tubes;

— Annex F of [SO 6892-1:2009: Estimation of the crosshead separation rate in considerption of the
rompliance of the testing machine.

Annegx A gives additional information regarding test piece geometties and possible methods for gripping
of thie test pieces.
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Annex A

(informative)

Addition to ISO 6892-1:2009, Annexes B and D

A.1 General

Generally, 4
ISO 6892-1:
about test p

A.2 Test
0,1 mma

1l test piece geometries can be used which conform with the specifications. given in
2009, Annexes B to E. In the following, some examples are given with detailed infermgtion

iece geometries.

pieces for thin products: sheets, strips, and flats with thickness betw¢en

nd 3 mm

ions are available for gripping the test piece, e.g. wedge grips, parallel grips, shoylder

grips etc. However, friction gripping (wedge grips, parallel grips) can bé unusable with a tempergture
chamber; therefore, test pieces are often gripped at the shoulders (form fit) or with a bolt such a$ the

Several op}

example in

NOTE1 If
radius is 0,

NOTE2 I
buckling.

Key

a, original
b, original
r  transitig

Figure A.1.

| mm.

the test piece is gripped at the shoulders (form fit), a hole is not necessary. The tolerance df the

is good practice to reinforce the material around-the pin holes to prevent hole tearing or localized

--------- F-—1—%
3 N
C L £
Ly

thickness
width of the parallel length
n radius

width o

L, original gauge length (L, = 50 mm)
Lc parallel length (Lc 2 Lo + by)
Ly total length of test piece

diameterofthe-hole

tha arinnad andc
tHe-gHppeaenea

C length of the gripped ends

m P

distance from the test piece end to the hole

Figure A.1 — Example of test piece to be used for sheets, strips, and flats with thickness

12

between 0,1 mm and 3 mm
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Table A.1 — Example of test piece to be used for sheets, strips, and flats with thickness between
0,1 mm and 3 mm

Dimensions in mm

ao bo LO r B C D E LC Lt
> < min. min.a
0,1 3,0 12,5 50 25 35b 50 15 17 62,5 205

a  Minimum value only sufficient, if the other geometries (especially the parallel length, L¢) are not greater than the given
values.

b fthe pin loaded system is used, for some materials it can he necessary to increase thisvalueto 40 mm

A.3| Test pieces to be used for sheets and flats with thickness equalto qr
greater than 3 mm

Sevdral options are available for gripping the test piece, e.g. wedge grip§)yparallel grips, shoulder
grip$ etc. However, friction gripping (wedge grips, parallel grips) can beunudsable with a temperature
chamber; therefore, test pieces are often gripped at the shoulders (form-fit) or with a bolt[such as the

exarple in Figure A.2.

NOTE If the test piece is gripped at the shoulders (form fit), a hQle is not necessary. The tolgrance of the
radiys is +0,1 mm.

C L £
Ly

Key
a, priginal thickness Lo original gauge length (Lo = 5,65VS,)
b, priginal width of the parallellength Lc parallel length (L¢ = Lo + 1,5V5S,)
r  fransition radius Ly total length of test piece
B  pidth of the grippediends D diameter of the hole
C length of the gtipped ends E distance from the test piece end to the Hole

Figure A;2-— Example of test piece to be used for sheets and flats with thickness equal to or
greater than 3 mm

Table A.2 — Example of test pieces to be used for sheets and flats with thickness equal to or
greater than 3 mm

Dimensions in mm

ao bo Lo r B C D E L¢ Lt
> < min. min.a
3 3,5 35 48 190
3,5 4,5 40 54 196

a  Minimum value only sufficient, if the other geometries (especially the parallel length L) are not greater than the given
values.

b Ifthe pin loaded system is used, for some materials it can be necessary to increase this value to 40 mm.
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Table A.2 (continued)

ao bo Lo r B C D E L¢ Ly
> < min. min.a
4,5 57 12,5 45 25 35b 50 15 17 61 203
57 6,9 50 67 209
6,9 8,3 55 73 215

a  Minimum value only sufficient, if the other geometries (especially the parallel length L) are not greater than the given
values.

b If the pin[loaded system 1S used, Tor some materials It can be necessary to Increase this value to 40 mm.

A.4 Test[pieces to be used for wire, bars, and sections with diameter or thickngss
equal to ¢r greater than 4 mm

For these mlaterials, often threaded gripping ends are used (see Figure A.3 and Tahle'A.3).

o -~
. S Aol Lol 1 T
’E_ % s _H\ e

/S I
h \ Ly h

LC

Ly
Key
d, original|diameter of the parallel length L, original gauge length (L, = 5d,)
d1 metric [§O-thread L. parallel length (Lc 2 Lo + d,)
r  transitign radius Lt total length of test piece

h  length of the gripped ends

Figure A.3 — Example of cylindrical test piece with threaded gripping ends

Table A.3 —=Examples of cylindrical test pieces with threaded gripping ends

Dimensions i mm

do Lo dr r h Le Lt
min. min. N 3
4 20 M6 3 24 41
5 25 M8 4 30 51
6 30 M10 5 36 60
8 40 M12 6 10 48 77
10 50 M16 8 12 60 97
12 60 M18 9 15 72 116
14 70 M20 11 17 84 134

a  Minimum value only sufficient, if the other geometries (especially the transition radius, the length of the gripped ends,
and the parallel length, L¢) are not greater than the given values.
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do Lo dq r h L¢ Lt
min. min. . .
min. min.a

16 80 M24 12 20 96 154

18 90 M27 14 22 108 173

20 100 M30 15 24 120 191

25 125 M33 20 30 150 234
a  Minimum value only sufficient, if the other geometries (especially the transition radius, the length of the gripped ends,
and the parallel length, L) are not greater than the given values.

NOTE

case

A5

Note

Longer test pieces can cause an invalid temperature gradient depending on the cogling d¢
, shorter test pieces should be used.

Example of test piece with collars/annular knife-edge ridges

For the different.parts of detail A, the target values are as follows

A
/RZ63 x\
\" |
B // S —ed-3
N L, h
LC
Ly
A 0}
e NERYERS

dy=d,+0,2
dz3=d,+ 1,8
dg =dg+ 2,0
ry, 0,5

bvice. In such

0 =90°

Figure A.4 — Example of cylindrical test piece with threaded gripping ends and collars/annular

knife-edge ridges
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Table A.4 — Examples of cylindrical test pieces with threaded gripping ends collars/annular
knife-edge ridges

Dimensions in mm

do Lo d1 r h L¢ Lt
a min.b min. min.c

30 M10 4,5 8 5,5d,t0 7,5 d, 57

40 M12 6 10 5,5 do to 7,5 do 73

10 50 M16 7,5 12 55d,to075d, 91
12 60 M18 9 15 55d,to75d, 110

a  Minimunp number of metric ISO-thread.
b Minimunp value according to ISO 6892-1:2009.

¢ Minimunp value only sufficient, if the other geometries (especially the transition radius and the ledgth of the gripped
ends) are not|greater than the given values and the parallel length, L, is equal 5,5 d,.

NOTE Uke of this test piece geometry may result in reduced elongation results in comparison with othef test
piece geometries.
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Annex B
(informative)

Example for cooling curves of steel depending on test piece
dimensions and the specified test temperature in ethanol and

liquid nitrogen

They can give hints for the cooling times that can be required.
If gaseous cooling media are used, the necessary cooling times can be much longer.

NOTE There are health and safety concerns with the use of ethanol and its usg-should only be ¢
a clofed environment.

Key
1  thermocouple hole

fest piece thickness: 5 mm
B  fest piece thickness: 15 mm

Figure B.1 — Drawing of the test piece blank used

A drpwing of the test piece blank used for generating the cooling curves B.2 to B.4 is shown iIIL Figure B.1.

onsidered in

© ISO 2015 - All rights reserved
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18
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test piefe thickness: 5 mm
test piefe thickness: 15 mm
tempergture, in °C
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Figure B.2 — Cooling curves of the testpiece blank used in ethanol at -40 °C
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