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JAPANESE [INDUSTRIAL STANDARD JI1S
Test methods for mechanical characteristics of C 6821-1991
optical fibers
1. Scope
This Japanese Industrial Standard specifies the test methods for mechanical
characteristics of elemental optical fibers, core optical fibers and optical fiber
cords of quartz multimode, quartz single-mode, multiconstituent system multimode,
and plastic-clad multimode.
Remarks 1. Applicable Standards are as follows:

JIS B 7721-Tensile testing machines

JIS C 0010-Basic environmental testing procedures
(Electric, Electronics) - General and guidance

JIS C 6820-General rules of optical fibers

2. Corresponding International Standard is as follows:
IEC 793-1:1989 Optical fibers. Part l: Generic specification
IEC 793-2:1989 Optical fibers Part 2: Product specifications

IEC 794-1:1987 Optical fiber cables. Part 1: Generic specifica-
tion

[EC 794-2:1989 Optical fiber cables. Part 2: Product specifica-
tions '

2. Definitions

For the purpose of this Standard, the following definitions apply. Other
terms and the definitions are given in JIS C 6820.

screening test A test for assuring a necessary minimum strength of the elemental

optical fiber or the core optical fiber by inspecting the whole length of the optical
fibers while applying a longitudinal elongation strain and eliminating those elemental
or core optical fibers by which a defect detrimental to the use has been discovered.
It is called a proof test also.

The test methods are divided into the following three kinds:

(a) constant stress method A method for determining the longitudinal
elongation strain by applying a constant stress in the longitudinal direc-
tion of the elemental optical fiber or the core optical fiber.

(b) constant elongation strain method A method for determining the longitudinal
elongation strain by applying a constant elongation in the longitudinal
direction of the elemental optical fiber or the core optical fiber.
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(c) constant bending strain method A method for determining the 'longitudinal
elongation strain by applying bending with a constant curvature to the
elemental optical fiber or the core optical fiber.

3. Classes of tests

3.1 = Tests of mechanical characteristics of elemental optical fibers and core
optical fibers (screening tests) The classes of the tests of mechanical
characteristics of the elemental optical fibers and the core optical fibers shall
be as follows:

(1) Constant stress method
(2) Constant elongation strain method

(3) Constant bending strain method

3.2  Tests of mechanical characteristics of optical fiber cords The classes
of the tests of mechanical characteristics of the optical fiber cords shall be as ’
follows:

(1) Tensile test

(2) Crush test

(3) Impact test

(4) Bending test
(a) Repeating bending test
(b) Cord bending test

(5) Cord twist test

4. Testing conditions

Unless otherwise specified in individual Standards, the test shall be carried ‘
out under the standard conditions (temperature 15 to 35°C, relative humidity 25
to 85 %, atmospheric pressure 86 to 106 kPa (860 to 1060 mbar)) as specified
in 5.3 (Standard condition at test place) of JIS C 0010.

Further, when it is difficult to carry out the test under the standard conditions,
the test may be carried out in conditions other than the standard conditions, unless
doubts on judgement are caused.

5. Test methods for mechanical characteristics of elemental optical fibers and
core optical fibers (screening test methods)

5.1 Constant stress method
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5.1.1 Testing apparatus An example of testing apparatus according to the
constant stress method is shown in Fig. 1. In Fig. 1, A and C denote driving
pulleys, and B denotes a pulley capable of moving perpendicularly to apply the
test tensile force T to the elemental optical fiber or the core optical fiber via
the weight W. Pulleys A, B and C shall be arranged on a same plane, and the
coefficient of static friction between the pulleys and the elemental optical fiber
or the core optical fiber shall be sufficiently high. If necessary, the elemental
optical fiber or the core optical fiber shall be pressed against the pulley with

; a pressure belt or the like. The pulley A shall be able to drive the specimen

f at a constant speed, and the pulley C shall have a variable speed mechanism in

' order to keep the vertical position of the pulley B constant. The feed-out tensile
force T; shall not exceed 10 % of the test tensile force 7. Further, the diameters
of the driving pulley and other pulleys shall be selected so that the bending stress
does not exceed 10 % of the test stress at any point of the testing apparatus.

During the screening test, the speed with which the elemental optical fiber
or the core optical fiber passes through the screening test apparatus shall be

’ measured.

Fig. 1. Construction of constant stress screening
test apparatus

Ti L o T : Test tensile force

T,: Winding tensile force

el
T

T:: Feed-out tensile force

W : weight

5.1.2 Procedure

(1) Preparation Mount a weight W corresponding to the amount of test
elongation strain shown in Table 1 in advance. However, the weight
W shall be corrected by adding a load share of the primary coating
in the elemental optical fiber and load shares of the primary and
secondary coatings in the core optical fiber. Then, measure the length
between the points a and ¢ (Screening test length L),
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(2) Test Arrange the elemental optical fiber or core optical fiber in
the manner as shown in Fig. 1, and unless otherwise specified in indi-
vidual Standards, pass the specimen through the testing apparatus in
the direction of A - B — C at a speed satisfying the screening test
time ¢ specified in Table 1. The relationship between the screening
test time ¢, screening test length L and speed v is given by t=£V .

Provided that the screening test conditions of Table 1 are expressed
by the standard values, and a test elongation strain amount and a test
time other than those given in Table 1 may be applied, if the same
reliability is assured by those conditions.

Table 1. Screening test conditions (Standard values)

Minimum test elongation strain amount % | Minimum test time sec

0.5 1

5.1.3 Items to be specified in individual standards

(1) Amount of test elongation strain
(2) Test time

5.2  Constant elongation strain method

5.2.1 Testing apparatus .An example of testing apparatus according to the
constant elongation strain method is shown in Fig. 2. In Fig. 2, in order to get
a required elongation strain, the driving pulleys A and B are rotated at different
speeds from each other. To get a speed difference between the two driving
pulleys, two driving pulleys having the same diameter are rotated at different
speeds or two driving pulleys having different diameters are rotated at the same
speed. The coefficient of static friction between driving pulleys and the
elemental optical fiber or the core optical fiber shall be sufficiently high. If
necessary, the elemental optical fiber or the core optical fiber shall be pressed
against the pulley with a pressure belt or the like. The elongation strain due
to the feed-out tensile force 7: shall not exceed 10 % of the amount of the test .
elongation strain.  Further, the diameters of the driving pulleys shall be selected
so that the bending strain does not exceed 10 % of the amount of the test elonga-
tion strain at any point in the testing apparatus.

During the screening test, the speed with which the elemental optical fiber
or the core optical fiber passes through the screening test apparatus shall be
measured.
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