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FOREWORD

A Method of Stress-Strain Testing of Aluminum Conductor and ACSR (aluminum conductor,
steel reinforced) was formulated, in 1964, by the Electrical Technical Committee of The Alumi-
num Association.

To supplement the method of Stress-Strain Testing, the Committee in 1971 prepared a Test
Method for Determining the Long Time Tensile Creep of Aluminum Conductors in Overhead
Lines. The test provides a method of making long time tensile creep tests and interpreting the
results. The method provides guidance in the selection of test apparatus, in the operation of the
apparatus and in the interpretation of test results. The section on interpretation of results in-
cludes both a graphic method for those calculating conductor sags and tensions by graphic
construction, and a method for developing equations to be used in sag-tension computer pro-
grams.

The issuance or existence of these Methods do not in any respect prevent or restrict any mem-
ber or non-member of The Aluminum Association from using test methods not in accordance
with these Methods, or from using any test method of its own choice.

Comments and recommendations relative to these methods will be welcomed by the Associa-
tion's Electrical Technical Committee.
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Gl

A METHOD OF STRESS-STRAIN TESTING
OF ALUMINUM CONDUCTOR AND ACSR

An approximate 500 inch gage length of the complete
conductor and its steel core in the case of ACSR shall
be given tensile strength tests to obtain representative
repeated stress-strain curves.

The complete conductor and the steel core shall
be gripped in such a manner as to assure positive
holding of the strands during the test.’

Temperature readings shall be taken at the begin-
ning and end of each hold period.

On both increasing and decreasing loads, simul-
taneous readings of tension and elongation shall be
taken at frequent intervals to provide data required to
plot a smooth curve. Computed stresses are to be
based on the actual dimensions of the individual
wires.

Unless otherwise agreed upon prior to testing, the
loading conditions for repeated stress-strain tests
shall be as follows:

Complete Conductor

1. Load initially to 8 percent of rated strength or 1000
pounds, whichever is smaller, and set gages at
zero.

2. Load to 30 percent of rated stre'ngth and hold for
¥ hour. Take readings after 5, 10, 15 and 30 min-
utes during the hold period. Release to initial load.

3. Reload conductor to 50 percent of rated strength
and hold for 1 hour. Take readings after 5, 10, 15,
30, 45 and 60 minutes. Release to initial load.

4. Reload conductor to 70 percent of rated strength
and hold for 1 hour. Take readings after 5, 10, 15,
30, 45 and 60 minutes. Release to initial load.

5. After the third application of load, again apply ten-
sion increasing uniformly until the actual breaking
strength is reached. Simultaneous readings of
tension and elongation shall be taken at the same
intervals as for previous loading up to approxi-
mately 75 percent of the rated breaking strength.

! For stranded conductors in which strands of different
materials exist in the same layer, it is not possible to
perform the test on the core strand separately. For
these types of conductors, a composite test must be
performed and the resuits for the core shall be calcu-
lated.
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Steel Core of ACSR

1. Set gages at zero with stress in pounds per
square inch equal to TEc/E where:

T = Tension of complete conductor in pounds
per square inch for zero gage setting

*Ec = Initial modulus of elasticity for core

E = Initial modulus of elasticity for complete

conductor, as determined by the
stress-strain test on the complete con-
ductor.

2. The test shall consist of three successive applica-
tions of load applied in a manner similar to that for
the complete conductor at 30, 50 and 70 percent
of rated breaking strength.

3. For the holding periods, the core shall be loaded
until the elongation at the beginning of each pe-
riod corresponds to that obtained on the complete
conductor at 30, 50 and 70 percent of the rated
strength, respectively.

4. Atter the third application of load, again apply ten-
sion increasing uniformly until the actual breaking
strength is reached. Record data in same manner
as for complete conductor.

*Note: For the purpose of making this test, the initiai
moduli of the steel core may be taken as:

27.5 x 10° for single-wire steel core
27.0 x 10° for 7-wire steel core
26.5 x 10° for 19-wire steel core
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