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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 1SO
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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 204 was prepared by Technical Committee ISO/TC 164, Mechanical testing of metals, Subcommittee
SC 1, and by Technical Committee ECISS/TCA, Steel testing - Mechanical testing in collaboration.

This second edition cancels and replaces the first edition (EN 1ISO 204:1997).

© 1SO 2005 — All rights reserved Vv
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DRAFT INTERNATIONAL STANDARD ISO/DIS 204

Metallic materials — Uniaxial creep testing in tension — Method of
test

1 Scope

This International Standard specifies the method for the uninterrupted and interrupted creep tests and defines the
properties of metallic materials which can be determined from these tests, in particular the creep elongation and the
time of creep rupture, at a specified temperature.

NOTE The stress rupture test is also covered by this standard, as is the testing of notched test pieces.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references, only
the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

ISO 286-2, ISO system of limits and fits — Part 2: Tables of standard tolerances grades and limit deviations for holes
and shafts.

ISO 783-1999, Metallic materials — Tensile testing method at elevated temperature

ISO 7500-2, Metallic materials — Verification of static uniaxial testing machines — Part 2: Tensile creep testing
machines — Verification of the force applied.

ISO 9513, Metallic materials — Calibration of extensometers used in uniaxial testing.

3 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply:
3.1

reference length (L)

base length used for the calculation of elongation

NOTE A method to calculate this value is given in 7.5.

Distinction is made between :

3.11

original reference length (L)

reference length determined at ambient temperature before the test
3.1.2

final reference length (L,,)

reference length determined at ambient temperature after rupture, with the pieces carefully fitted back together with
their axes in a straight line

© I1SO 2005 — All rights reserved 1
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3.2
original gauge length (L)
length between gauge length marks on the test piece measured at ambient temperature before the test

3.3

final gauge length after rupture (L)

length between gauge length marks on the test piece measured after rupture, at ambient temperature, with the pieces
carefully fitted back together with their axes in a straight line

34
parallel length (L)
length of the parallel reduced section of the test piece

3.5
extensometer gauge length (L)
distance between the measuring points of extensometer

NOTE In some cases, Le = L.

3.6
original cross-sectional area (S,)
cross-sectional area of the parallel length as determined at ambient temperature prior to testing

3.7

minimum cross-sectional area after rupture (Sy)

minimum cross-sectional area of the parallel length as determined at ambient temperature after rupture, with the
pieces carefully fitted back together with their axes in a straight line

3.8
initial stress (o)
applied force divided by the original cross-sectional area (S,) of the test piece

3.9
elongation (AL,)
increase of the reference length (L;), see 6.2

3.10
percentage elongation (4)
elongation expressed as a percentage of the original reference length L,,, see Figure 1

NOTE In the case of the terms for elongation in 3.10 (except 4y, in 3.10.6), the symbol “s” may replace “A”.
However, when “£" is used, the following convention should apply :
- &% = percentage strain/elongation ;

- &= absolute strain.

3.10.1
percentage initial plastic elongation (4;)
non-proportional increase of the original reference length L,, due to the application of the test force

3.10.2

percentage creep elongation (4;)

increase in reference length at time ¢ (AL;) at a specified temperature expressed as a percentage of the original
reference length (L,,):

_ALTI

A, x100 (1)

ro
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NOTE 1  4; may have the specified temperature (7) in Celsius degrees as superscript and s the initial stress (g,) in megapascals
1) and time ¢ (in hours) as subscript.

NOTE 2 By convention the beginning of creep elongation measurement is the time at which the initial stress (g;,) is applied to
the test piece (see Figure 1).

3.10.3
percentage plastic elongation (4p)
non-proportional increase of the original reference length (L) at time ¢:

Ap = Ai + A4 (2)

3.10.4
percentage anelastic elongation (4y)
non-proportional decrease of the original reference length (L,,) at time ¢ due to unloading

3.10.5
percentage permanent elongation (4pe)
total increase of the original reference length (L,,) at time ¢ determined after unloading :

Aper =Ap _Ak (3)

3.10.6

percentage elongation after creep rupture (4,)

permanent increase of the original reference length (L,,) after rupture (L, - L,,) expressed as a percentage of the
original reference length (L,,) :

Lyy-L
Ay=—"4"10 %100 (4)

ro

NOTE A, may have the specified temperature (7) in Celsius degrees as superscript and the initial stress (g,) in megapascals
as subscript.

3.11

percentage reduction of area after creep rupture (Z,)

maximum change in cross-sectional area measured after rupture (S, - S,) expressed as a percentage of the original
cross-sectional area (S,) :

7.=5975 100 (5)

u
[o]

NOTE Z,may have the specified temperature (7) in Celsius degrees as superscript and the initial stress (g;) in megapascals .

3.12

creep elongation time (¢y)

time required for a strain test piece to obtain a specified percentage creep elongation (x) at the specified temperature
(7) and the initial stress (oy).

EXAMPLE  #o2

3.13

plastic elongation time (fp)

time required to obtain a specified percentage plastic deformation (x) at the specified temperature (7) and the initial
stress (a,)-

) 1 MPa =1 N/mm>

© I1SO 2005 — All rights reserved 3
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3.14
creep rupture time (z,)
time to rupture for a test piece maintained at the specified temperature (7) and the initial stress (o,).

NOTE The symbol ¢, may have as superscript the specified temperature (7) in Celsius degrees and as subscript the initial
stress (g,) in megapascals

3.15

Single test piece machine

a testing machine that permits straining of a single test piece
3.16

multiple test piece machine
a testing machine that permits straining of more than one test piece simultaneously at the same temperature

4 Symbols and designations

The symbols and corresponding designations are given in Table 1.

Table 1 — Symbols and designations

Reference Symbol b Unit Designation
number ?
1 D mm Diameter of the cross-section of the parallel length of a cylindrical test
piece
2 B mm Width of the cross-section of the parallel length of a test piece of square
or rectangular cross-section
3 L, mm Reference length
4 A mm Thickness of a test piece of square or rectangular cross-section
- Ly mm Original reference length
- Ly mm Final reference length
- AL, mm Elongation
ALy mm Increase in reference length at time ¢
5 Lo mm Original gauge length
- Ly mm Final gauge length after rupture
6 L mm Parallel length
7 Le mm Extensometer gauge length
8 R mm Transition radius
9 So mm? Original cross-sectional area of the parallel length
- Su mm? Minimum cross-sectional area after rupture
10 (o MPa Initial stress

continued
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Table 1 — Symbols and designations (continued)

Reference Symbol ®) Unit Designation
number ¥

11 A° % Percentage elastic elongation

12 4° % Percentage initial plastic elongation

13 A° % Percentage anelastic elongation

14 Ap° % Percentage plastic elongation

15 Aper % Percentage permanent elongation

16 A © % Percentage creep elongation :

AL
As =—"x100

ro

NOTE As an example, the symbol may be completed as follows :

Ag 26?5000 . percentage creep elongation with an initial stress of

50 MPa after 5 000 h at the specified temperature of 375 °C.

23 A,° % Percentage elongation after creep rupture :

Ley—L
A =—-12x100
ro

NOTE As an example, the symbol may be completed as follows :

Augg5 : percentage elongation after creep rupture with an initial stress

of 50 MPa at the specified temperature of 375 °C.

- Z, % Percentage reduction of area after creep rupture :
So—S
Z, =2~ %100

[o]

NOTE As an example, the symbol may be completed as follows :

Zuggs : percentage reduction of area after creep rupture with an initial
stress of 50 MPa at the specified temperature of 375 °C.

tix h Creep elongation time
Tpx h Plastic elongation time
24 ty h Creep rupture time
NOTE As an example, the symbol may be completed as follows :
375

tysg  : creep rupture time with an initial stress of 50 MPa at the
specified temperature of 375 °C.

tue h Creep rupture time of a notched test piece

continued
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