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INTERNATIONAL STANDARD 1SO 2605/3-1985 (E)

Steel products for pressure purposes — Derivation and
verification of elevated temperature properties —

Part 3: An alternative procedure for deriving the elevated

(ISO/R

Accordingly, International Standards for pressure
Is or national standards conforming to the above

quirements of 1SO 2605/1 and 1SO 2605/2 have frequently
proved difficult to achieve in the case of International *Stan-
dards and may prove to be impossible to meet in the\case of
national standards or newly developed steels, and:this alter-
native prdcedure provides a means by which minimum proper-
ties may Be derived when data are limited.

NOTES

1 Where this part of ISO 2605 subsequently makes reference to proof
stress, it ghould be understood that-lower yield stress also applies

where app!

2 Whilst {
relation to
that modifi
quantity arj

3 All test

opriate.

he validity of the derivation procedure has been examined in
Hata for a variety_of steels, further experience may indicate
Lations are desirable, particularly in relation to the minimum
d distribution‘of data required by the derivation procedure.

used to implement this procedure at room temperature or

at elevated temperature should be carried out in conformity with the
appropriaté—S6—deeuments—{fer—example—S0-6892—at

OO
FOOH

It does not define a verification.procedure; whe

e verification of

elevated temperature propeérties is required thig shall be by hot

testing until the requirements of ISO 2605/1
can be satisfied.

2 Referénces

nd ISO 2605/2

ISO/R\783, Mechanical testing of sted/ at elevated
temperatures — Determination of lower yield dtress and proof

stress and proving test.

1SO/R 831, Rules for construction of stationary boilers.

ISO 2605, Steel products for pressure purposés — Derivation

and verification of elevated temperature

Part 1: Yield or proof stress of carbon ang
products.

properties —

low alloy steel

Part 2: Proof stress of austenitic steel products.

ISO 6892, Metallic materials — Tensile testing

3 Procedure for deriving minimun

3.1 Basis of method

3.1.1 The elevated temperature proof stres

h properties

properties are

derived from a well-defined body of data on the basis of a
regression analysis of normalized values of progpf stress against

temperature, and ISO/R 783 at elevated temperatures). However, data
previously obtained using other test methods may be used for an in-
terim period.

1 Scope and field of application

This part of 1SO 2605 defines an alternative to the method
specified in ISO 2605/1 and ISO 2605/2, for deriving minimum
elevated temperature lower yield stress or proof stress values
for steel products for pressure purposes.

femperature. The elevated temperature proot stress values are
normalized by expressing each elevated temperature value as a
ratio to the room temperature value for the same cast. The
regression curve developed represents the average temperature
variation of proof stress and may be identified as “the average
proof stress ratio trend curve”’.

3.1.2 For a specific grade of steel, minimum proof stress
values, for elevated temperature, are obtained by factoring the
average ratio trend curve against the specified minimum proof
stress at room temperature for that grade, and then subtracting

1) Pressure vessels and shell boilers will form the subjects of future International Standards.
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from these values a fixed level of stress determined as 10 % of
the specified minimum proof stress value at room temperature:

R, (6) = R, 20 (r — 0,1)

where

R, (0) s the proof stress at temperature 6;

R, 20 is the specified minimum proof stress at room
“temperature;

r

3.3 Number of data required for derivation
of minimum values

Test points from at least eight casts are required at temperature
intervals of approximately 50 °C covering the range over which

properties are to be specified. Preferably more than one pro-
ducer should contribute to this body of data.

3.4 Analysis of data

341 The data are plotted in the form of a proof stress

is the avgrage proof stress ratio at elevated temper-
ature 6.

3.2 Basic requirements

3.2.1 The metrod shall be applied separately for each

thickness range,

section size range or heat treatment condition

for which elevatdd temperature proof stress properties are to be
specified in the felevant specification, unless it can be shown
that the data beihg considered belong to the same population.

3.2.2 The data|utilized shall be obtained using test samples

which

a)

are repregentative of the thickness or section size range

and heat treafment to which the specified properties apply;

b)

provide rbom temperature proof stress values spanning

fairly uniformly a range related to the specified tensile
strength range at room temperature.

3.23

In each cpse, the test pieces for the room temperature

and elevated temperature proof stress determinations shall be
taken as close tq each other as possible.

ratio/ temperature graph as shown in the figure.

3.4.2 If examination of the data reveals twoor'morg popula-
tions due to factors other than those listed in 3.2.1, each
population should be treated separately, The number pf data in
each population shall comply with the requirements of 3.3.

NOTE — If two or more populations are treated together| this may
result in an abnormally wide scatter-band.

3.4.3 The average proof stress ratio trend curve is|then ob-
tained by fitting a cutve passing through a ratio of 1,4 at 20 °C
and through the proof stress ratio/temperature data by a least
squares method:

3.5 Derivation of minimum proof stress

3.5.1 Values taken from the average proof stress ratio trend
curve defined in 3.4.3, which has a value of unity at 20 °C, are
factored against the specified minimum proof stresg value at
room temperature to define values of proof stress af| elevated
temperature. The elevated temperature values thus |obtained
are reduced by a stress value, defined as 10 % of the|specified
minimum proof stress value at room temperatures to define the
minimum proof stress values at elevated temperatfires, i.e.
R, () = R,20 (r — 0,1).
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