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e so year Aerospace Corporation , under H!JSH 1PS Contract No .

NObsr—9 1065, has been determlnlnp tht~ cr it 1c~ J factors that affect
the design , fabricat ion , In s t a llat ion , and test of a reinforced
elastorneri c sonar dome window for a bow—mou n ted AN/SQS-26 sonar trans-
ducer. The proposed dome is to be water— fi f led  and pressurized to
withstand anticipated service cond i tions .

In su; por t of thi s study , Goodyear made arrangements wi th  the USN
Underwater Sound Reference Laboratory for the measurement of the
~coust leal character ist ics  of’ severa l eIastomar i~ panel s. After these
measurements were completed , Goodyear treated the surfaces of two of

>— the panels w i t h  en t i fou lan t  nat er ie l s  and sent the panels to tISL for
0... exposure to the same h lp h — l e v e l sounu pressures that are experienced

by the AN/SQS— 26 sonar dome. The nurpose of’ th is exposure was to test
if the hi ph acoust ic  ener 1&terinu~q to the e1R~ tornpr 1c
materials .  

~~~~~~~5 L- 7~4, 1- 73~~-~ 1i
Reference ( a )  describes the eqft+ t i ñ~i ~ rocedures that  were

used for these tests. Reference (b) reports on the acousti c measure—

transmission tests.
~~~~~ ments that were made by IISRL on the panels  before the high—p ower

è A
Ft~~l PANELS D I L ~J~ l~~~ ~~~~ ~~~~~~~~~

~ / DescrIpt ion
~~~~~ 

~~~~~~T 1 .  t~ t lC’fl j; 1~~~~: t J

Goodyea~- nane l No . 375—3/2 ( T;SL No . 1 3S) Is S fee t~ hiph by 5 fee t.
wide by 1.664 ) Inches thi ck . it . has a total of 17 p l ies  (9 stralph t
and ~ biased) and 10 reinforcing cord s per inch . Goodyear panel No.
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37~~ 3/ l  (‘JSL No. 116 ) Is 5 feet high by 5 feet wide by 0.~ 5O inche s
th ick . It has q total of ’ 7 plies (4 straight and 3 biased) and 14
reinforcing cords per t n T h . Reference (c) contains additional details
concerning the construction of these panels.

The outsi de and the transducer side of panel 375—3/ 2 are shown
In FIgures 1 and 2, respectively: The outside and the transducer side
of’ panel 37~—3/1 are shown in FIgures 3 and 4, respectively.

Antifou l ant Treatment

As shown in Figures 1 through 4, the transducer side and the out-
side of each ~ane l were divided Into 3 equal areas with apexes meet-
ing at the center of the panel .

The upper left—hand area on the outside of each panel was coated
with Goodyear Formulation ~64F302W ; the area d irectly behind , on the
transducer side of the pane l , was coated wi th the same material. A
closeup view of anti foulant S6/+F302W on pane l 375—3/2 is shown in
Figure 5 . The uPper right—hand corner on the outside of each panel
was coated wi th Goodyear Formulation 364F302, a rubber base coating,
as was the opposite are-a on the transducer side of the panel . The
lower area across the bottom on both sides of each panel was left
uncoated to serve as a standard for comparison purposes.

Frai,ework $upDort

During the tests, the panels were supported s~ that they were not
In tension because of their own weight.

The support consisted of a framework that clamped the edges of
the panels between aluminum angle and flat bar shapes. The bolts
that held the assembly together passed through close—fit holes in the
panels.

TESTS

Panels 375—3/2 and 37~—3/ l were each exoosed to 200 hours of
hi gh—power transmissions at the Dod ge Pcnd Field Station , a fresh
water pond. Panel 375—3/2 was tested durIng the neriod 20 March 1964
through 12 Apri l 1964 at a water t apersture of about 45 degrees

• Fahrenheit; panel 3?~—)/i was tested during the period of’ IL Apr1 1 1964
through 1 May 196/. at a water temperature of’ about /46 degrees Fahren—
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Thermocouples were inserted into both panels to measure any
possible marked increase in the temperature of the material because
of the transmissions. Locations were selected in areas that could be
particularly vulnerable to damage by the transmissions. Four thermo-
couples were inserted in an area about the center of panel 375—3/2.
Three thermocouples were inserted Into panel 37~—3/l; these thermo-
couples were located at the top left, center , and bottom right of the
panel, as viewed by one facing the transducer side of the panel. A
reference thermocouple was located away from the effects of the array.
The temperatures within the dome material were measured a number of
times on each panel for neriods ranging from 7 through 30 hours of
continuous operation; they were recorded on a Minneapolis Honeywell
Regulator Company Model 153 X 62—P—12—II—III—26 12—point temperature
recorder.

RESULTS OF TESTS

The only visible effects on the panels that appeared to have been
caused by the high—power transmissions were slight changes of color
to a lighter shade and of’ the surface to a smoother finish. Figure 6
shows the only area of panel 375—3/2 that was affected; it is located

• on the transducer side about in the center of the panel in the bare
area. The transducer side of panel 37~—3/2 also had an affected
area that was about 4 inches in length by 2 inches in height at about
the same location as that shown on panel 375—3/2 . Some of the S64F3O2~J
antifoulant flaked off on both sides of both panels; Goodyear represen-
tatives expected this to happen inasmuch as it was only a wash coat
tha t was applied to test how much entifoulant would be retained by
the panel.

There was no noticeable increase in tem~~rature within either
panel due to the transmissions.

OTHER TESTS

La requested by Goodyear , LJSL shipped the na nels on 24 July 1964
to the IJSN Underwater Sound Rr ference Laboratory in order to obtain
date for comparison wi th those acoustic Characteristics that USRL
measured before exposure to the transmissions.
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