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Tension Testing of Structural Alloys in Liquid Helium 1

This standard is issued under the fixed designation E 1450; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

€' Note—Section 4.1 was editorially updated in June 2003.

1. Scope E 6 Terminology Relating to Methods of Mechanical Test-

1.1 This test method describes procedures for the tension ing® ) ) _
testing of structural alloys in liquid helium. The format is E 8 TestMethods for Tension Testing of Metallic Materfals
similar to that of other ASTM tension test standards, but the E8M Test !\/Igthods for Tension Testing of Metallic Mate-
contents include modifications for cryogenic testing which ~_fials [Metric] _ o o
requires special apparatus, smaller specimens, and concern forE 29 Practice for Using Significant Digits in Test Data to
serrated yielding, adiabatic heating, and strain-rate effects. Determine Conformance with Specificatiéns
1.2 To conduct a tension test by this standard, the specimen E 83 Practice for Verification and Classification of Exten-
in a cryostat is fully submerged in normal liquid helium (He )y ~_Someter$ ,
and tested using crosshead displacement control at a nominalE 111 Test Method for Young’s Modulus, Tangent Modulus,
strain rate of 10° s'* or less. Tests using load control or high ~_and Chord Modulus _ _
strain rates are not considered. E 1012 Practice for Verification of Specimen Alignment
1.3 This standard specifies methods for the measurement of Under Tensile Loading
yield strength, tensile strength, elongation, and reduction o ;
area. The determination of the elastic modulus is treated in Teé"t' Terminology

Method E 111. 3.1 Definitions:
3.1.1 The definitions of terms relating to tension testing that

is 4.2 K (-452.1°F or 7.6°R). It decreases with geographic elevation an

is 4.0 K (-452.5°F or 7.2°R) at the National Institute of Standards and(EhI:‘:' iezc“gf‘ g.lst(_) ?]pplg' the int | heati f .
Technology in Colorado, 1677 m (5500 ft) above sea level. In this -1.c adiabatic heating-the Internal heating or a specimen

standard the temperature is designated 4 K. resulting from tension testing under conditions such that the

eheat generated by plastic work cannot be quickly dissipated to
the surrounding cryogen.

3.1.3 adjusted length of the reduced sectiethe length of

sa%é? ngsncsé?rr:gari? ;:irc:es agzzgigiggrtvjﬁhaﬂgrii aIIIt O|fs t?ﬁ the reduced section plus an amount calculated to compensate
y ' Y, ) Sor strain in the fillet region.

responsibility of the user of this standard to establish appro-

; . . . 3.1.4 axial strain—the average of the longitudinal strains
riate safety and health practices and determine the applica- : :
Eility of regL):Iatory Iimitatilca)ns prior to useSee Section 5.pp measured at opposite or equally spaced surface locations on the

sides of the longitudinal axis of symmetry of the specimen. The
2. Referenced Documents longitudinal strains are measured using two or more strain-
21 ASTM Standards: sensing devices located at the mid-length of the reduced

_— . . section.
A 370 Test Methods and Definitions for Mechanical Testing . . : .
of Steel Products 3.1.5 bending strair—the difference between the strain at

: e : the surface of the specimen and the axial strain (the bendin
E 4 Practices for Force Verification of Testing Machihes ; . P . ( 9
strain varies around the circumference and along the reduced
- section of the specimen).
1 This test method is under the jurisdiction of ASTM Committee E-28 on 3.1.6 Dewar—a vacuum-insulated container for Cryogenic

Mechanical Testing and is the direct responsibility of Subcommittee E28.10 orfluids.
Effect of Temperature on the Properties of Metals.
Current edition approved Jan. 15, 1992. Published April 1992.
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1.4 Values stated in Sl units are treated as primary. Valu
stated in U.S. customary units are treated as secondary.
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