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Lab. Project 9400-97
Technical Memorandum 11

An investigation was conducted on corroded AN/SQA-lO VDS towcables to
obtain information for determining the adequacy of the Naval Applied
Science Laboratory developed monthly towcable inspection procedures
and replacement criteria, which are currently being used in the Fleet.
The results obtained indicat e that corrosion is a maximum at the towpoint
and decre ases with distance from the towpoint , and that for cables with up
to two years of service the deleter ious effects of cor rosion become negligible
at a distance of ten to fi fteen feet from the towpoint . The results also
indicate that cable corro sion is , in general , related to total time in service
regardless of the amount of towing time . These resul ts are not significantly
different from those obtained dur ing the initial pha se of this work and which
were used as the basis for developing the monthly towca ble inspection procedur es
and replacement criteria . Recomeendations are made for continuing monthly
inspections of AN/SQA-lo VDS towcab les in accordance with the procedures and
criteria developed at NASL.
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ADMINISTRATIVE INFORMATION

Ref : (a) NASL Program Su ary dated 1 May 1966; S2720, Task 11309.
(b) NASL P roj ect 9300-24 , Tech . Memo #1 of 12 May 1965

• (C) Fed. Spec . RR-W- 410a ; Amend 2 of 1 Dec 1961; Wire Rope and Strand
(d) BuShips ltr 9670 , Ser 16330 661 of 3 June 1965.

1. The U.S. Naval Applied Science Laboratory is conduct ing an investigation ,
in accordance with reference (a) , on AN/SQ*-10 VDS electro-mechanical towcables.
A report covering the results of evaluation s conduc ted on eleven sample tow-
cables , and the d.velopasnt of mont hly towcable inspection pro cedures and
replacement criteria , was forwarded under reference (b) . This report covers
th. work of evaluations on sixteen additional sample towcable s .

OBJECT

2. The obj ect of the investigation was to obtain additional informa t ion on
AN/SQA-lO VOS towcables regarding deterioration due to corrosi on and to

• review and revis.,if necessary , the monthly towcable inspection procedur.s
• 

• . 
and/or replacement crit eria developed under reference (b) .

• DESCRIPTION
• 3. Sample AN/SQA-lO VDS electro-mechanical towcables were furnished for

the investigation by the sixteen ships listed on Table 1. The cable has
an insulated electrical core surrounded by two layers of preformed, improved •
pl ow steel, galvanized armor wires . Each layer has 24 armor wires of the
following nominal diameters ; 0.112 inch for the inner wires and 0.141 inch
for th. outer wires . The nominal overall diameter of the cables is from
1 .33 to 1.36 inches .

PROCEDURE
• : 4. The individu al armor wires of the sample cables were examined to

determine the extent of corrosion as defined by the three general categories
indicat ed below:

a. Severe Corrosion - entire surface corroded with considerable pitting .
.4

•
~~ ~~~~~~~~~~

. • b Medium Corroijon - entire surface corroded with littl , or no evidence
of pitting .

c. Light Corrosion - zinc coating still visible over most of wire.

4
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11. Data on the results of bend tests conducted on samples of individual
armor wires from various cables are shown on Table 5. The table gives the

• nuther of dothle bends to failure for severely corroded and medium to lightly
• corroded armor wires . The overall average nuaber of bends to failure for

corresponding wires evaluated under re ference (b) are also shown for comparison .
•

ANALYSIS

12. The data from Tables 2 and 3 show that the reduction of wire diameter as
a result of corrosion is a maximum at the towpoint end and decreases along the
cable with distance from the towpoint . The data also indicate that the extant
of cable corrosion is , in general, related to total time in service, regardless
of the amount of towing time . As seen from Tables 2 and 3 the first six cables

• listed, which had a total time in service of from 1 1/2 to 4 years , showed th.
most severe corrosion . On the other hand the towcable from the Laff.y with
2633 hours of towing time showed less corrosion than the first six cables
listed which had towing times of 423 hours or less . Similar observations from
corresponding data were also made in reference (b) .

• 13. The data of Tables 2 and 3 for all cables with up to two years of total
time in service are shown plotted on Figure 1 to show variation of
corrosion along the cable as reflected by wire diameter. A curve is faired

• in through the lowest points plotted in order to reflect the worst conditions.
1t is seen that wire dia eter reduction due to corrosion is a maximu. of• about 0.010 inch at the towpoint end and drops off gradually to about 0.004
inch at ten feet from the towpoint end. There does not appear to be any
significant difference in corrosion of inner and outer wires as measured by
reduction in wire diamet•r. The dotted curves, representing corresponding
data reported in reference (b), indicate that the two sets of data have
approximately the same trend.

14. Th. data of Table 4 for all cables with up to two years of total time
in service are shown plotted in Figure 2 to show variation of tensile strength
of wires with distance from towpoint . A curve is faired in through the
lowest points plotted in order to reflect the worst conditions • It is seen• •

• ~~~~~ • from these curves that althoug h tensile stren gths at th. towpoints are far
below the minima specified for the wires, they increase rapidly with distance
from the towpoint to the specified minima at a distan ce of approximately 10 to
15 feet . H.re again , the dotted curves representing corresponding data from
reference (b) indicate that the two sets of data have approximately the ama
trend .

15. The results of the bend test shown on Table 5 are not significantly
different from the results reported in reference (b) for corresponding wires.
It may be seen tha t the overall averag e nuaber of bends to fai lure for both

• sets of data i~ appreciably less for severely corroded ~ires than for medium
• ~~•
. to lightly corroded wires . These results support the observation made in

$ reference (b) , that the bend test dat a are a fairly sensitive measure of the
degree of corrosion of towcable armor wires.
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5. Dianstra l measurements of the individual armor wires were taken with
a micrometer to determine the reduction in wire diameter due to corrosion.• These measurements were made at 1 inch increments over a 5 inch length near
the towpoint end, at 2,4,6 and 8 foot increments thereafter, and at the

• reel end of each sample.

6. Tensile and torsional ductility tests were conducted on inner and outer
armor wires from the towpoint and reel ends of each sample, to determine the
reduction in strength and ductility due to corrosion.

7. Bend tests were conducted on one-foot samples of severely corroded and
medium to lightly corroded armor wires . These tests were conducted in the
fixture specially designed for the investigation reported in reference (b) .• The fixture consists of a steel plate with two 1-inch diameter steel pins
protruding 1/2 inch beyond one of the surfaces. The pins were spaced a
distance apart equal to the diameter of the test wire . Each wire was placed
between the pins with a sufficient length extending below the pins to permit
clamping both the wire and fixture in a vise. The free end of the wire was
then held with vise grip pliers and slowly bent back and forth , without twist-
ing through 90 degrees on each side of the vertical, making a double bend.
This procedure was repeated until the wire broke . A complete back and forth
movement of the wire on each side of the vertical was counted as one double
bend and the nu~~er of double bends to failure was recorded for each sample.

RESULTS

8. The identities of the sample AN/SQA-lO VDS towcables furnished by
various ships for this investigation, together with pertinent information
from the ship’s records, are given in Table 1. It may be seen from the
table that the cables were on board the ships for a period of time varying
from 2/3 of a year to 4 years and that the towing time varied from 96 to
2633 hours . It may also be seen that four of the samples were removed from
towcables which had previously been reterainated.,

~~~~~~~ 
~~~~~~ 9. Dat a obtained on the extent of cable corrosion , as determined by reduction

~~~~~~~~~~~~~~~~ in diameter of the jnd ividual armor wires, are shown on Tables 2 and 3 for outer
and inner armor wires, respectively. Each table gives the average wire

~~~ diameter for each cable at various locations from the towpoint end. The years
on board ship and the towing hours for each cable are also given for comparison .

10 Data on the results of tensile and torsional ductility tests conducted
on the individual armor wires are shown on Table 4, together with the corre-

~~1 sponding requirements of specification, reference (c). The table gives the
average breaking load and the average nuabar of revolutions to failure for
wires of each cable at the towpoint end and at the end of the samples opposite
the towpoint . The years on board ship and the towing hours for each cable are

~~ also given for comparison .

5
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16. A review of the data for the four towcables which had previously been
reterminated reveals that these cables were sufficiently corroded after
from 9 to 14 months of additional service use to warrant replacement, This
substantiates the conclusion made in reference (b) which indicates 1~hat the
service use of reterainated cables should be limited to a maximum of one year.
17. It appears from paragraphs 12 through 16, that there is no essential
difference between the result s reported herein and those rep orted in reference
(b) . Accordingly, it is not considered necessary to revise the monthly tow-
cable inspection procedures or repla cement criteria developed wider reference
(b).

CONCLUSIONS

18. The following conclusion s , similar to those made in reference (b), any
be drawn from the results reported herein:

a. Corrosion of AN/SQA-1OVDS toweables is a maximum at the tc~wpoint and
decreases with distance from the towpoint .

b.. Towcable corrosion is evidenced by a decrease in diameter, reduction
in tensile strength, and loss of ductility of the armor wires.

c. For towcables with up to two years of total time in service the
deleterious effects of corros ion become negligible at a distan ce of 10
to 15 feet from the towpoint.

d. The service use of reterminated cables should be limited to a
xiu of one year .

19. The monthly towcable inspection procedures and replacement criteria ,
• 

• as developed under reference (b) , will adequately provide for early
• detection of cable corrosion and timely removal or retermination of

• 
• severely corroded AN/SQ~-l0 VDS towcables .

RECO~ 4ENDAT IONS

20. It is reco ended that monthly inspection of AN/SQA-lO VDS towcables
be continued in accordance with the procedures and criteria developed at
MASL and issued as Fleet instructions , by the Naval Ship Systems Co nd ,
wider enclosure (1) of refe rence (d) .

21. It is also reco .ended that the instructions given in enclosure (1)
• of reference (d), for forwardin g sections of replaced or reterainated

~~~~~ V~ cables to NASL, be cancelled since no further work i~ anticipated in
connection with this investigation .

• 
• ‘ I
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. FUTURE WORK

22 • No further work is contemplated since the work planned for this phase
of the program, in accordance with reference (a) , is completed with this
report .
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