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Technical Memorandum # 1

Ref . ( a) USNUSL Project Order 40016 of 4 Mar 1964
(b) Visit of Messrs . A . W . Ci zek , Jr .  and N ., J, Petito (NAVA1~ISCIEN1.AB

Code 9370) to USNU~L (Code 933) on 18 Mar 1964
S (c) NAVAPLSC IENLAB B i l l  of Lading No . A 4166580 of 24 Mar 1964

S En d (1)  U . S. Naval  App lied Science Laboratory Program Summary of 1 May 1964

1, INTRODUcTION

As authori zed by reference ( a ) ,  work has been initiated at the U , S Naval
Applied Science Laboratory on the deve lopment of improved protective coatings
for sonar domes as outlined ~n the program summary submitted under enclosure (1 .

~~~ 
report discusses the development work now underway at the NAVAP LSCIENLAB .

S 

2.\~9ACKGROUND

The sonar dome surfaces are currently coated with a standard Navy vinyl
system consisting of viny l 119 primer plus 121 antifouling coating applied over
11’ pretreatment. The high level acoustic pulse fields generated by cur rent
high power sonar systems cause rapid deterioration of these coating systems
in service to a state which interferes with the performance of the sonar equip
ment, As a resul t, the window area of numerous domes are left uncc,ated in
order to prevent interference with the sonar ,. Also to prevent accumulation
of mar ine g row th, divers are required to periodically clean the metal surfaces .
Howeve r, since the metal surfaces are uncoated , corrosion is severe. The de
velopment of a coating system that has good adhesion, is unaffected by sonic
pulsations is acoustically transparent , has good erosion resistance , and ha s
satisfactory anticorrosive and antifouling characterisitcs , is required to
overcome the present difficulties ,

3 0  WORK PROGRAM AT NAVAP~~CIENLAB V ~~
The following tasks are now underway~’

a. A comprehensive review and study is being conducted on the coating systems
used f o r  sonar domes to determine the causes and types of fai lures, and to as
certain to what extent the fai lures are due to the materials used , the surface
preparation, the method of application, and the temperature and humidity condi-
tions under which coatings are applied..

b. Technical representatives of commercial concerns are being inivited to
the Laboratory to discuss the problem of coating sonar domes, and are being
solici ted to submit select samples of ant:-corrosive and anti fouling coatings
for our evaluation ..
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c, Speci mens are being prepa red using the currently specified viny l coat
ing system and also an elastomeric coating system previously submitted for test
at Dodge Pond,, These specimens wil l  be evalauted at the Laboratory and the
data will be used as controls for screening new coating systems, The screening
for the coating systems will include the following tests

(1) Resistance to impact , using a G. E, Impact Flexibility Tester as
S distributed by the Gardner Laboratory Inco rporated which will measure the

distensibility of the coating under impact.

(2) Resistance to sonic pulsat ion using a single SQS26 sonar element.

(3) Resistance to cavitation erosion , using the NAVAPLSCIENLAB rotating
disc apparatus,

(4) Resistance to cavitation damage , using the Magnetostriction ap.
paratus developed by Hydronautics ,, Incorporated..

d. A literature search is being conducted to obtain promising new resins ,
elastomers , toxics and additives for use in development of sonar dome coating
systems by the Laboratory,

e. Arrangements are being made for consu ltant services for this project
with a local university professor who is current ly under a Bureau of Ships con-
tract as a coating specialist.

• 4 , ThST PROGRAM AT THE Li,, S.. NAVY UNDERWATER SOUND LABORATORY

In accordance with the agreement made on the occasion of reference (bi , on ly
coatings showing promise in the laboratory screening tests will be applied to
5 f t x 5 ft son~r dome sections and forwarded for simulated service evaluationat the Dodge P~nd facility, The coatings that show promise in the Dodge Pond
tests will then be evaluated for acoustical transparency characteristics at
NAVAPLSCTENLAB and for fouling effectiveness at the Marine lest Station in Miami ,
Florida,

5. Three 5 ft x 5 ft sonar dome sections have been coated with various coating
systems and forwarded to the Dodge Pond facility for their evaluation, These
coatings have not been checked in the screening tests outlined in paragraph 3c
above ,, but the results to be obtained at Dodge Pond wi l l  serve as control data
for future tests, The coating systems used are as follows~:
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a. Na~~ Standard VIny l S~stem One coat of 117 pretreatment primer , 4 coats
of 119 vrn~T’i~~rTea~ ~~~~~ ~~~~ coat s of 121 viny l red antifouling coat.ng,
Metal surface was prepared by sandblasting .

b. Elastomeric Coati~~ S~ stem Twenty brush coats of NASL 3’O neoprene
coating apj TTei over sandbTi~t~a~~teel surface ptime d with one ~oa of i i’
pretreatment and top coated with 2 coats of formula L3 tie .~oat pLus 2 coats
of formula 134 rubber antifouling coat ing,

c, ~~~~ Coatin& S~stem One coat of Devran 201 coating applied to sand.
blasted meia fi~cs F~’TTowed by one co... of Devran 204 coating (manufactured
by Devar and Reynolds Company of Newark . New Jersey) and 2 coat s of 121 viny l
red antifouling coating, This system was previously found to give somewhat
satisfactory performance in shipboard service tes ts ,

The vinyl and elastomeric systems were each applied over entire S ft x 5 ft
sona r dome secti ons. The third dome section , forwarded under reference (

~~was div ided into four equal areas ,. Two diagonally opposite area, designated
as “A” and “D” , were :oated with the standard Navy vinyl system and the remain
ing two areas , des ignated as “B” and “C’ ,• with the epoxy coating system .. The
reverse side of the sonar dome which contains the steel reinforcing structural
member , is norma lly the interior of the dome ,, and was ident ically coated in the
four equal areas .

6. In order to determine what effect the vokds (created by random welding) be-
tween the structural members and the skin of the dome has on the deteriorat i on

• of the coating systems ,. as discussed on the occasion of reference (b),, these
voids were filled with an epoxy smoothing compound in the areas of the third
dome section ,, designated as A and B , prior to application of the coating systems.
In areas designated as C and D, no smoothing compound was used ,. but the coating
systems were applied carefully in the spaces between the structura l members and
the dome skin,,

7 , It is understood that USNUSL w i l l  prepare a report on the tes is  of the coat
ing systems described in paragraph S above,, The report wil l also provide a
description of the test equipment employed in the tests,. The informat ..on pro
vided by USNUSL will be correlated with field service date ,, and w i l l also be
usefu l for guiding the development work of the coating systems ..

8, FUTURE WORK

As commercial coatings are made avai lable , they will be screened in the
laboratory and promising coating systems will be applied to S ft x 5 ft sonat
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dome sections for further evaluation at Dodge Pond, As it is understood from
• discussions with USNUSL personne l on the occasion of reference (b), that the

elastomeric coating system as outlined in paragraph Sb above shows an improve
ment in performance over the standard Navy viny l system , work at NAV APL SCIEN LAB
will continue in the development of an elastomeric .oating similar to NASL .C5’0
which can be readily applied in appr3x1mate~~ 4 :oats~ instead of 20 czats
which are impracticable for service appli~.at~ on,

_ _ _ _ _ _
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‘Work ~lec~ : Iht’ tl h cr ’ n fo, ‘~s part of task 8213 of tJSNU SL i rogram summary on hull
i ,‘~~~,. ~h h i o ~ tudes t’und , t~~i the work at NAVAP LSCIL~NLAB .

ObLective ultimate obiective is to develop a coating system for sonar domes

~hich wTrT have good erosion resistance , have anti-fouling properties , and be
able to withstand exposure to high leve t  acoust ic  pulse f ields geaerated ~~v

current high power sonar systems . Specific objec tives are:

1 . Develop a laboratory test facility for evaluation of coat ing under
simulated service conditions , inc luding sonic pulsation

2. Develop co.it ings and screen mater  i.i Is b means of laborat ory test
fa L  11 it~

3. Develop adhesive systems for currentl y available elastomeric anti fouling
coatings.

4. Develop fi eld , l ’ P f lh  L,.~it (I’ll Iechiii ques I , ‘l .1 su i tab le  coa t ing system .

Approach

Coatings for sonar domes and the problems involved will be discussed and
coordinated with the Sonar Dome Study Working (~roup consisting of representatives
of the Bureau of Ships , LISNIJ SI . , N LL , 1)1MB and NA\ ’A PI SClLNI,A B

Laboratory test equipment w i l l  be developed to s tu dy  the ~~, P P P . .,,’ of ,(dhesion
fa ilure and deter torat ion of anti corrosive and anti l’oul i Ii~ co.’ t i n~ svs t ems
currently app l ied to sona r domes due to h igh level acoustii . fields generated . Wate r

- 
cavitation resistance appa l .Itus.

I 

erosion resistance of the ~.o.it ing ,.~~steln~ w i l l  be del .,‘n’ltnc~! l’~ the N\V \PI.S ( ’IFNLAB

,~p rrso sj ’I~I L
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The following coating systems will be investi gated :

Selected commercially available anti-corrosive and anti-fouling
coating systems having elastomeric properties.

Anti-corrosive and anti-fouling coating systems developed at
NAVAPLSCIENLAB based on flexibilired polyurethane and epoxy resins.

Currently available elastomeric anti-fouling coatings app l ied over
adhesive systems developed at NAVAPLSCIENLAB .

The c~~t ing systems having desirable adhesion and water erosion resistance
as determined by NAVAPLSCIENLAB equipment , will be applied to 5 ft x 5 ft SQS-21i
sonar dome test sections for further evaluation at the L)odge Pond faci l i ty of• IJSNUSL under full scale sonar acoustic pressure pulses.

Field applica tion techniques will be developed to overcome problems currently
encountered in application of coatings to sonar domes , for coating systems
found suitable in the Dodge Pond test.

Status: In service, currently applied vinyl coatings , namely 119 primer plu s
121 ant’ifouling deteriorate to a state which interferes with the performance of
the sonar equipmen t. In numerous ins ta l la t ions , the w indow areas are now lef t
uncoated so as to prevent interference of the sonar , but divers are required to
periodically clean the surfaces of mar ine gro ’th.  In order to overco me th is
problem , exploratory tests were conducted at the Dodge Pond facility of USNUSL
on 5 ft x 5 ft SQS-26 sonar dome test sections coated with the vinyl 119 primer
and 121 antifouling coating and also of an elastomeric coating system developed
by NAVAPLSC IENLAB . These prelim inary tes ts have shown tha t the res istance of
these coatings to high level underwater acoustic pressure pu lses , were dependen t
on the care taken in applyii~g the coatings , and the relative resil ience of the
coatings. In this respect the experimental elastomeric coating developed by
NAVAPLSCIENLAB showed a slig ht deterioration after apprcximatelv 100 hours of
exposure, as compared to approximately 17 hours for the conventiona l vin yl
coa t ing system. h owever, in view of the 20 coats required for app lication of
the experimental elastomeric coating, the USC of this coating is Impractica l , and
wil l have to be modified to be app lied in 3 or 4 coats. Under another pro lect ,
a study has been conducted on the water erosion resistance or resilient
plas tic and elas tomeric coatings, and a catalog of data is available from which
candidate coatings may be selected for possible use in this study . A number
of these coatings which are commercially avallahe , are appl icable ~w3 to 4
coats and will he screene .~ at NAVAP LS CTENLA B for fur ther tes t s ~t Dodee Pond .

Progress in Preceding Quarter: Work was started during March 1964. Literature
search was started . Study was star ted of promising res ins such as polvisobutvlenes ,
vinyls, polyurethanes and chlorinated rubber and neoprene. Conferen ces we re he ld
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• F i s~ ,t )  Yea r 1964

• In i tiate studies of protec t t ie  coat ings for sonar domes and related adhesive
systems. Select some cand idat e  c omme rc ia l ly  ava i lab le  coatings for screening
in lah ’orato r ~’ j ud f ield  te sts.

a

I s~~.i ‘t C j i

Complete development and construct ion of NAVAPLSCIENLAB f ac i l i t y  for evaluation
of coat ings far sona r domes~ under simulated serv ice condit ions , inc luding
507) IC ~ II 1 so t  I . fl ,

Select candidate commerciall y available coatings from a catalog of data
aiatlable at NAVAPLSCIENLA B of water erosion coatings for screening tests in
sonic pulsation equipment .

Initiate laboratory development of p ro tec t ive  coatings and related adhesive
systems for sonar domes which w il l  he resistant to high level acoust ic
pressure pulses.

Looperate with USNEISI. in f ield t e s t s  of ~oatiIlgs at I)odge Pond s which have
shown promise in N.-\VAPI ,SC IFNI A1~ s~ reening tests.

F t s ~~j l  ~~ (S i t ~ 1) o(’ ’

Cont t nuc wo t k on -PC I e~. t P.’~l ~, ,w’i’te i P. 1~~ 11 a~. .. t 1 tb le cO l t  liii ’’- and a 1 so Coot i nue
d~~i 01 ~~ “ i c i it  o f  COO t I 00,5 aIII.I ,IdhCs t i  C 5 % s t  (‘ its  t p h ’  ( (SC on Sou,t i’ L) omes

t it ed w i t h  IISN1ISI in t j e t  d tests of coat i ngs at Dod ge Pond .

I — c * 1 ‘\ ~‘,i I

Complete development at P. oat ings and •idhcs lie S~ stems at NAVAP LSC I ENLAB ,. for
use on Sonar Domes

Cooperate with U SNI JSL iii field tests of coa t ings at Dodge Pond ,

Develop fiel d application techniques of coating systems found suitable in
tests at Dodge Pond .
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I tems of Major Procuremen t :

Fiscal Year 1965

Contract for acoustic measurements . 5K
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