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1. Scope*

1.1 This test method covers the determination of Young’s
modulus, tangent modulus, and chord modulus of structural
materials, see Fig. 1. This test method is limited to materials in
which and to temperatures and stresses at which creep is
negligible compared to the strain produced immediately upon
loading and to elastic behavior.

1.2 Because of experimental problems associated with the
establishment of the origin of the stress-strain curve described
in 8.1, the determination of the initial tangent modulus (that is,
the slope of the stress-strain curve at the origin) and the secant
modulus are outside the scope of this test method.

1.3 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.5 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*

E6 Terminology Relating to Methods of Mechanical Testing

E8/E8M Test Methods for Tension Testing of Metallic Ma-
terials
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E9 Test Methods of Compression Testing of Metallic Mate-
rials at Room Temperature

E21 Test Methods for Elevated Temperature Tension Tests of
Metallic Materials

E83 Practice for Verification and Classification of Exten-
someter Systems

E177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods

E1012 Practice for Verification of Testing Frame and Speci-
men Alignment Under Tensile and Compressive Axial
Force Application

2.2 General Considerations—While certain portions of the
standards and practices listed are applicable and should be
referred to, the precision required in this test method is higher
than that required in general testing.

3. Terminology

3.1 Definitions: Terms common to mechanical testing.

3.1.1 The definitions of mechanical testing terms that ap-
pear in Terminology E6 apply to this test method. These terms
include initial tangent modulus, secant modulus, gauge length,
yield strength, tensile strength, stress-strain diagram, and
extensometer.

3.1.2 The terms accuracy, precision, and bias are used as
defined in Practice E177.

3.1.3 In addition, the following common terms that appear
in the Terminology E6 apply to this test method.

3.1.4 chord modulus—the slope of the chord drawn between
any two specified points on the stress-strain curve below the
elastic limit of the material.

3.1.5 elastic limit [FL?], n—the greatest stress that a mate-
rial is capable of sustaining without any permanent strain
remaining upon complete release of the stress.

3.1.5.1 Discussion—Due to practical considerations in de-
termining the elastic limit, measurements of strain using a
small force, rather than zero force, are usually taken as the
initial and final reference.

3.1.6 indicated temperature, n—the temperature indicated
by a temperature measuring device using good pyrometric
practice.

*A Summary of Changes section appears at the end of this standard
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