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JAPANESE INDUSTRiAL STANDARD JIS K 7113 : 1995

Testing Method for
Tensile Properties of Plastics

' 1. Scope

This Japanese Industrial Standard specifies the general method of tensile
test of plastics and reinforced plastics, with the exception of plastic
tubes, rods, film, tape and plastic foam.

NOTE 1. This method is a general test method, and when a quality
standard to be applied specifies any different test method,
that method may be used.

2. Wwhen comparing the tensile properties of different materials or
products, the tests must be carried out under the same
conditions with regard to the shape and dimensions of test

~ pleces, preparing and conditioning test pieces, straining speed
‘ and the atmosphere of the test room.

3. It is meaningless to refer to the test results obtained by this
method in estimating the behaviour of a material that will be
subjected to a straining speed considerably different from that
specified in this test method. 1In such a case, other suitable
test methods, such as impact, creep or fatigue test, must be
selected and applied.

4. Applicable Standards and Reference Standard: see page 11.
5. Corresponding International Standards are shown below:

ISO 527-1:1993 Plastics—Determination of tensile properties—
Part 1 : General principles

ISO 527-2:1993 Plastics—Determination of tensile properties—
Part 2 : Test conditions for moulding and
extrusion plastics

ISO 527-3:1993 Plastics—Determination of tensile properties—
Part 3 : Test conditions for sheet and film

ISO 527-4:1993 Plastics—Determination of tensile properties—
‘ Part 4 : Test conditions for isotropic and
orthotropic fibre-reinforced plastic composites

ISO 527-5:1993 Plastics—Determination of tensile properties—
Part 5 : Test conditions for unidirectional
fibre-reinforced plastic composites

6. The units and numerical values given in { } in this standard
are in accordance with the conventional system of units, and
are appended for reference.

2. Terminology

The principal terms used in this standard are as defined in JIS K 6900,
and, in addition, the definitions described below apply.

(1) tensile stress The value which is obtained by dividing tensile lead
applied to the test piece at any moment by area of original cross
section within the reference lines. As the area of original cross
section, use the mean value for determining the elastic modulus, or use
the minimum cross-sectional area for other purposes.

‘ (2) tensile strength at yield The tensile stress at the first point where
an increase in extension can be perceived without an increase jq load
on the load-elongation curve. ﬁocuments
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{3) tensile strength at break The tensile stress at the break of test piece. '
(4) gauge length The distance between two reference lines which have been
drawn on the parallel portion of the test piece prior to testing for the
purpose of measuring the strain.
(5) strain A nondimensional value of quotient of extended distance between '
the reference lines divided by the original gauge length.
(6) tensile proof stress The tensile stress to produce a specified perma- .
nent strain in the test piece.
(7) tensile stress at specified strain The tensile stress corresponding to
a certain specified strain on the tensile stress-strain curve.
(8) elongation at yield The elongation corresponding to the tensile
strength at yield.
(9) elongation at break The elongation corresponding to the tensile
strength at break.
(10) elongation at maximum tensile load The elongation corresponding to the
tensile strength. .
(11) proportional limit in tension The tensile stress at the point where the
relation between stress and strain begins to deviate from linearity.
(12) elastic modulus in tension Ratio of tensile stress to corresponding
strain within the proportional limit in tension. In cases where the
tensile stress-strain curve has no linear portion, it is defined as the
inclination of tangent to the curve at the starting point of deforma-
tion.
(13) secant elastic modulus in tension The ratio of tensile stress to strain

at the point of specified strain on the tensile stress-strain curve.

3. Conditioning Test Pieces, Test Temperature and Humidity

3.1

Prior to testing, test pieces are, as a rule, to be conditioned at

231+2°C temperature and 50%5 % relative humidity for not less than 48 h.

3.2

Tests shall be, as a rule, carried out in a test room of 23%2°C tempera- ‘

ture and 50%5 % relative humidity.

4. Apparatus

4.1

Testing Machine A testing machine, having a constant crosshead speed

during the test, of such composition that is described below shall be used.

(1)

grips The grips comprises two metal parts capable of holding securely

the test plece, one being attached to a fixed member of the machine

and the other to a movable member. The grips are attached to the

fixed and movable members respectively in such a manner that as soon

as any load is applied, the long axis of the test piece will coincide o
with the imaginary centre line of the grip assembly on the same
straight line. It is recommended that the grip are self-aligning. It
is necessary for the grips to be able to prevent the test piece from
slipping relative to the grip during the test and to produce no devia-
tion until it breaks. It is recommended that the gripping surfaces
are of a construction that maintains constant fastening pressures
against the test piece during the test or that increases fastening

pressure as the load increases. ‘
It is advisable to use the grip shown in Fig. 1 when using the
Type 3 test piece specified in 5. Documents
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Fig. 1. Grip for Type 3 Test Piece, Shown for Example
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(2) Load Indicator The load indicator shall be capable of recording
all about the tensile load applied to the test piece during the
test, in relation to the time elapsed, and shall be of a mechanism
that can indicate the load accurate to *1Z of the indicated value
or better at the set speed of testing.

(3) Extension Indicator The extension indicator shall be capable of
recording all about the change in the distance between the reference
lines during the test in relation to the time elapsed, and shall be
of a mechanism that can indicate the elongation accurate to * 1 I
of the indicated value or better at the set speed of testing.

4.2 Dimension Measuring Instruments

4.2.1 Micrometer Callipers The micrometer calliper is used to measure the
. width and thickness of the test piece of rigid plastics(!), and shall be a
Class 1 micrometer -calliper for external measurement specified in JIS B 7502
or superior to it in accuracy.

Note (1) The rigid plastics imply plastics which are about 980.7 MPa
{100 kgf/mm?} or over in elastic modulus in tension. -

4.2.2 Vernier Calliper The vernier calliper is used to measure theé length
of test piece and shall be a Class 1 vernier «calliper, reading to 0.05 mm,
specified in JIS B 7507 or the superior to it in accuracy.

* 4.2.3 Dial Gauge = - The dial gauge is used to.measure )
the width and thickness of the test piece of non-rigid plastics, in scale‘0.01 mm
as specified in JIS B 7503 or superior to it in accuracy.

Remarks: The pressure to be applied onto the test piece by the dial-
gauge micrometer shall be about 19.6 kPa {2.0 gf/mm2}.
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5. Test Pieces

5.1 The test pieces are classified into four types described below
according to the form and dimensions.

(1) Type 1 Test Piece This test piece is used chiefly for the '
tensile tests of materials showing relatively smaller elongation
at break, e.g. laminated sheets of thermosetting resin, moulding
material of rigid thermosetting resin. The shape and dimensions
of the test piece shall be as shown in Fig. 2.

(2) Type 2 Test Piece This test piece is used chiefly for the tensile
tests of materials showing relatively larger elongation at break,
e.g. the moulding materials of polyethylene or non-rigid polyvinyl
chloride resin and extruding compounds. The shape and dimensions
of the test piece shall be as shown in Fig. 3.

materials showing a negligible elongation at break, e.g. the
moulding material of thermosetting resin. The shape and dimensions
of the test piece shall be as shown in Fig. 4.

(3) Type 3 Test Piece This test piece is used for the tensile test of ‘

(4) Type 4 Test Piece This test piece is used for the temnsile test of
thermosetting reinforced plastics. The shape and dimensions of the
test piece shall be as shown in Fig. 5. For a material with out-
standing anisotropy, it is recommended to use a test piece 50 mm

wide,
Fig. 2. Type 1 Test Piece
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Unit: mm
A Overall length 175
B Width at ends 20+ 0.5 '
C Length of narrow parallel portion 60+ 0.5
D Width of narrow parallel portion 10+ 0.5 )
E Radius of fillets (min.) 60
F  Thickness 1 to 10
G Gauge length 50 0.5 ‘
H Distance between grips 1155
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