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NOTICE
The information contained herein is, to our knowledge, accurate and reliable at the date of publication.
Neither GTRC nor The Georgia Institute of Technology nor NEETRAC shall be responsible for any
injury to or death of persons or damage to or destruction of property or for any other loss, damage or

injury of any kind whatsoever resulting from the use of the project results and/or data.

GTRC, GIT and NEETRAC disclaim any and all warranties, both express and implied, with respect
to analysis or research or results contained in this report.

It is the user's responsibility to conduct the necessary assessments in order to satisfy themselves as
to the suitability of the products or recommendations for the user's particular purpose.

No statement herein shall be construed as an endorsement of any product, process or provider.
Copyright of this report shall reside with GTRC.
Sponsor(s) are assigned the non-transferrable rights listed below:

1. Sponsor has title to the evaluation data contained herein. If there is more than one sponsor,
they have joint title to the evaluation data.

2. Sponsor(s) may conduct their own analysis of the data, while representing such analysis as
their own.

3. Sponsor(s) may use Copyrighted material in its entirety within their organizations (listed
below).

4. Sponsor(s) may provide Copyrighted material in its unabridged entirety without any transfer
of rights to external entities for that entity’s internal use only as indicated in the NOTE below.

5. Sponsor(s) may place Copyrighted material in its entirety in the public domain (literature
packet, internet, etc.) provided that the context of such publication may not be construed as
an endorsement of any product, process or provider by GTRC, GIT, or NEETRAC.

Sponsors may not distribute or publish abstracted or excerpted material from this document without
the prior written permission of NEETRAC.

For the avoidance of doubt, sponsor(s), in the context of this assignment of rights, shall mean the
entities listed below:

Battelle Energy Alliance, LLC (EA), aka Idaho National Labs (INL)

NOTE: This Copyrighted material is intended solely for the use of the project sponsor(s) in the
manner listed above. If you are not an intended recipient you are hereby notified that any
dissemination, distribution or copying of this Copyrighted material is prohibited. If you have received
this Copyrighted material in error, please immediately notify the provider and permanently delete this
Copyrighted material and any copies.
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Aluminum Strand UTS for TS Ruddy M3 8.5 1098.6 kcmil Conductor
NEETRAC Project 24-151

1.0 BACKGROUND

Aluminum strand ultimate tensile strength (UTS) testing evaluates the tensile strength and
elongation of the conductor’s aluminum strands. ldaho National Labs (INL) requested that
NEETRAC perform aluminum strand UTS testing on multiple advanced transmission line
conductors. This report covers control strand UTS testing for the TS Ruddy M3 8.5 1098.6
kcmil overhead conductor. Testing was performed in compliance with ASTM B609.

20 TEST SAMPLES

Only one complete conductor section was used for this test. This section of TS conductor
was destranded with the conductor core set aside, while the inner and outer aluminum layers
of the conductor were separated. The 24 aluminum strands from this conductor section
comprised the test samples. “I” and “O” were included in each sample name to indicate which
layer the strands came from (“I” for inner and “O” for outer).
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Figure 1: Test Samples Before UTS Testing

3.0 PROCEDURE

3.1 Area Calculations

After destranding, each sample was straightened and cut to a length of 24” with care given
to make the cuts at a right angle to the sample’s axis. It was at this length that precise length
and weight measurements were taken. With each sample’s length, weight, and density (the
latter provided by ASTM 609), the cross-sectional area of each strand could be computed as
follows:

Cross Sectional Area = Sample Mass/(Sample Length + ASTM B609 Al Density)
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3.2 UTS and Elongation

After the cross-sectional area was calculated for each sample, they were cut down to 14”
and marked with a 10” gauge section. UTS testing was then performed in accordance with
ASTM B609.

Figure 2: Sample mounted before testing. Inset: Typical ductile fracture.

40 RESULTS

ASTM B609 Table 3 states that O temper aluminum strands shall have a tensile strength
between 8.5 ksi and 14.0 ksi. The tensile strength of each sample could be calculated using
its breaking load and calculated cross sectional area. A summary of tensile strength results
is shown in Figure 3. All samples met the requirement of ASTM B609.
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TS Ruddy Calculated Tensile Strength

ASTM B609 Max UTS: 14.0 ksi
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Figure 3: Tensile Strength Results for Both Al Layers

ASTM B609 does not provide criteria for sample elongation; however, elongation is
presented in this report for reference only in Figure 4. O temper aluminum typically elongates
25% to 35%. Given the minor cold working that occurred during manufacturing (stranding)
and straightening during destranding (at NEETRAC), the results are reasonable. Figure 5
shows a typical force-deflection curve that exhibits substantial elongation.
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Figure 4: Percent Elongation Results for Both Al Layers
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Figure 5: Sample S1-O4 Force-Deflection Curve, Typical of All Samples

5.0 EQUIPMENT

Tinius-Olsen UTM CQ-0013
24” Digital Caliper CQ-6733
Balance CQ-7819

6.0 STANDARDS

ASTM B609/B609M Standard Specification for Aluminum 1350 Round Wire, Annealed and
Intermediate Tempers, for Electrical Purposes
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