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patent after opening to the public, utility model right or application for
registration of utility model after opening to the public which have the
said technical properties.
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JAPANESE INDUSTRIAL STANDARD JIS Z 2277 : 2000

Method of tensile testing for

metallic materials in liquid helium

1 Scope This Japanese Industrial Standard specifies mainly the method of ten-
sile testing for metallic materials at cryogenic temperatures in liquid helium.

Remarks :

Tests are carried out at cryogenic temperatures prepared by boiling
point [about 4 K (269 °C)] of liquid helium under atmospheric pres-
sure, but the agreement between the parties concerned with delivery

can permit the test at cryogenic temperatures obtained by other
refigerants than liquid helium.

Informative reference : For the tensile test for metallic materials at cryogenic tem-

peratures, special consideration shall be required because
of the generation of serration on stress-strain diagram due
to an unstable plastic flow (discontinuous yield), because
of the rise of temperature of a test piece due to heating
caused by deformation of the test piece, and because of the
influence on strain speed by material characteristics. This
Standard specifies testing apparatus, test piece, testing
method and so on with consideration about above-men-
tioned phenomena.

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent

editions of the
JIS B 7721
JIS G 0202
JIS G 0303
JIS G 0306
JIS Z 2201
JIS Z 2241

standards indicated below shall be applied.
Verification of the force measuring system of the tensile testing machine
Glossary of terms used in iron and steel (testing)
General rules for inspection of steel
Steel forgings—General technical requirements
Test pieces for tensile test for metallic materials

Method of tensile test for metallic materials

3 Definitions For the purposes of this Standard, the definitions given in JIS G
0202 and the following definitions apply.

a) test force The force applied on a test piece to fulfill the purpose of test.

b) serration A phenomenon in which the stress-strain diagram in plastic defor-
mation area of a test piece shows serrated form during the process of a tensile
test (see Fig. 1).

¢) serration start stress oss A quotient (N/mm?) of the maximum test force (N),
which was given when serration starts during the process of a tensile test, di-
vided by the original cross section of paralleled place (see Fig. 1).

d) designated straining rate A quotient of the displacement speed of the crosshead
of a testing apparatus divided by the length of paralleled place of a test piece,
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ahd this quotient is used as an index for controlling tensile speed in tensile
test at cryogenic temperatures.

e) cryogenic apparatus A part of a tensile testing apparatus at cryogenic tem-
peratures, and is composed of a Dewar, grips of a test piece, a load frame, and
so on which are for loading on a test piece in cryogenic atmosphere.

f) dewar A cryogenic thermostatic chamber having a heat insulating layer for
keeping liquid such as a liquid helium or the like around a test piece.

4 Principle of test This test is to obtain proof stress, tensile strength, elonga-
tion after fracture, reduction of area, and so on, of metallic materials owing to the
procedures as follows; cool a test piece in liquid helium at cryogenic temperatures,
apply lengthwise tensile test force to the test piece, and give strain to the test piece
until it is fractured.
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Fig. 1 Proof stress and stress for serration start

5 Testing apparatus Test shall be carried out principally with a displacement
speed control-type tensile tester equipped with both a cryogenic device and an ex-

tensometer.

5.1 Tensile tester Tensile tester shall be in accordance with JIS B 7721, and
have sufficient rigidity.

5.2 Cryogenic apparatus The apparatus in which a test piece is loaded at cryo-
genic atmosphere shall be as follows.

a) Cryogenic apparatus shall be composed of Dewar to keep liquid helium, and grips
capable of holding and loading on a test piece.

b) Dewar shall have a heat insulating layer with enough capacity to keep the tem-
perature of a test piece at 4 K. Furthermore, the cryogenic apparatus shall be
equipped with a transfer tube with a heat insulating layer to send liquid he-

lium mto the Dewar.

¢) Grips shall have construction and strength suitable for the test piece to be tested,
and be matched with the gripping device of tensile tester on service. It shall

have sufficient rigidity, also.
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Remarks: The materials of the grips shall have high toughness and strength
so that they do not brittle at cyrogenic temperatures. Generally,
austenitic stainless steel or titanium alloy is used.

d) Cryogenic apparatus shall hold a test piece on the center line of the tester while
test is carried out, and any force other than tensile force shall not influence it.
For this purpose, it is recommended that the cryogenic apparatus can make easily
an alignment.

e) The cryogenic apparatus shall conform to the specification by which the bend-

ing stress, to be applied to a test piece during the test, has been preliminarily
checked according to Annex 1.

Remarks : The cryogenic apparatus may be so constructed that plural test pieces
are simultaneously cooled and are tested one by one successively.
In this case, in order to align test force applied to test piece, spe-
cial care shall be taken about the structure of a grip device.

5.3 Level gauge The Dewar of a cryogenic apparatus, in order to confirm that a
test piece exists thoroughly in liquid helium during test, shall be equipped with a
suitable level gauge for observing the liquid surface of liquid helium.

5.4 Extensometer The extensometer shall be as follows.

a) Principally, the extensometer shall be attached directly to a test piece in liquid

helium. However, the extensometer may be attached outside the paralleled place
of a test piece.

b) The extensometer which has been preliminarily calibrated in accordance with
Annex 2 prior to tensile test shall be used.

Informative reference : Extensometers to be used at cryogenic temperatures are
classified into the system in which a strain gauge is di-
rectly stuck on the paralleled place of a test piece, a clip
and gauge type which uses a strain gauge, and an elec-
tric capacity type extensometer.

Further, in the case where the strain gauge is used
at cryogenic temperatures, care shall be taken for the se-
lection and combination of gauge material, base materi-
als, and adhesives. When plural extensometers are used
to cancel the influences caused by bending of test piece,
strain gauges are stuck facing each other at lengthwise
central part of paralleled place of test piece.

6 Test piece

6.1 Reference test piece

a) Principally, reference test piece, with circular cross section, is No. 14 A test piece
specified in JIS Z 2201, and its diameter is 7 mm, but when occasion demands
the test piece with other diameter can be available.

b) Materials shaped such as sheet or wire are difficult to be sampled by a), and
then other test pieces specified in JIS Z 2201 can be used.
Documents


http://www.avadocuments.com/doc/jis-z-2277-2000
http://www.avadocuments.com/doc/jis-z-2277-2000

