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Lal ’ . Proj oc t ~~ t) O- 43
Technical  Memoran dum It ,

R e f :  (a) N A VAP LS CIL NL ALt Program Summary Task No. 84$l/ .~,
Improved Pro t ec t i ve  Coating s for Sonar Domes of 1 Dec 19(’S

(b) Lab . Proj ect  9300-43 , Technical Memorandum #2 , Impr oved
Protect ive  Coatings for Sonar Domes of l.~ May 19~ S

(c) Lab. Project  93t) i~-43 , Progress Report # 1 , “A new f a c i l i t y  for
stu dying protect ive coat ing s in a high power irnis o f i e ld”  of ~~~ ‘ M ar 1~~(”

(d) NAVA PLSC IENLA D lt r 93~~ : AWC: m rd Lab . Project 9300-43 of
1 Apr 1 9n~

(e) C(1~INAti AS li M. 1. (Paint Lab .) lt r 9190 (303P— lS) ot’ 3 May l~~~’.

Tables

1 — Coded l i s t  of c ~p oncnt coat ing S used to make up coat ing s~ s cn~
(and m a m i f a c t  urers  )

- Test re sults of comp onent coat ing s

3 - Test r e sult s  t ’t ’ experi m en t a l  coat ing ~ ~torn~ for sonar domes

I N I  l~O1)Ut - t I ON

1. The devel opmen t ot • sonar dom e coat lug s) ’stemswhich have good ot o’ . iOU
resistance • good ant .1 — fou l ug pruper t  i us • anti ~ re capab i t ’  of adlu’ r i mi ~
when expo~od to hig h l evel pu l s e  t i e l d s  genoratod by high i % ~~v sonar
transd ucers is cont I nut n~ ~it t he Li . . Na v a l  App lied ~c I t ’mtc c I .~l o  i’~i t o r y  n
acc o rd ance w i t h  r e ference  ( a ) .

This mmuora n dtuu p resents  J.m ~t on ~
- ~~~ t i~~: s n~ ~s t t ~: ~ t ~~ s U¼ 0 t In.’ ~4 L&! ’ I ~ t \

i f  the  t e c hn i c a l  mem or an d um , retc ’renc c ’ (t ’~ , t n  ~~~~ 1 ‘) c~~ .

3. It has been th e  usu.~ I p t -act  Ic e  to ~ o~;t the  SQS— .~~~‘ ~omui r dom e c vi tl~ .~
a t andard ~~vv v i n y l 5)5 t em con s i st in g  o I’ one coat of t’onnu I a F IL  prt’ t r e nt  -

ment primer • four co.It S of ton~u Ia I l  19 r ed lead ~v m v  1) p r im er  and i h O

coa t s of fonau la  F t  .‘1 rod ~v im t v  1) ant i t o n  I ing coat lug .  This  coat Ing svs  t ~n
has deter iora ted in i he ~acuust  Ic w indow* arc:I of th e  ~ioite by loosut~i ng, ¼ t . 1 ¼  ~ i ng
and pee I lug . This ileter b rat ion caused serious inte r f erence  w i t  It sonar
operation. An i n t e r im  so l u t i o n  has been the complete removal of the t i ’ n t  ing
system down to t ~~ Intro ~ota 1 in t 1w •wj ndow arcn #. I lowevor t hi ~ t n t  ro~ t ic C .
a fouling  probl em requir ing frequent scraping of the dome by d ivers , and ~~~~~~~
incr eas~~ ra te of cor r o s ion .  A desira b le solu t ion would ho one in whi ch  ho
~wtnd ow ar.*~ would be protected w i t h  a coating sy stem consis t ing of c o l np o m u ’ i i t

coatings suc h as a pretre a tment primer , an a n t i - cor r o s i v e  coat ing , an ~int I -

foul ing  coating , and an~ necessary t i e - c o a t in g s  which w i l l  provide h i g h
-‘-
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adhesion s t rength between t in-  .tn .- or r . cc c o.i i ng and th e .111 t t — fou I t  ng
j  coating .~uch a coat  l u g  3 ¼ S ( U  flUS t h a v e  h I gli .I .I?IOS I ye St r o n gth  t o  the

metal a rate , good adhi’ ~ io n bet  ween the  i ndi v dua l  co at i n g s  • hi gh
- 

S erosion res tance and good •uu ( 1 - t on !  ing prope rt los in order  to  pe r f orn i
i t s  ant i— corr  ive and a n t i — t o u t t u g  i’u n c t  t o n  i n  .m h i gh l e v e l  sonic pulse
field . This pr rem has c o m i s i s t ~ d ut  a s ’ i ’e t ’n i f lg  of numerou s m at e r i a l s
in judiciously pr a red combin ~it on s ~ s c \ r I  a! hun i I r e~I c om b i n at i on s)  t o
achieve the indicate4 desi red p r o p e r t i c s . h i t s  memor andum r epor t s  on
some of the more promising comb in at i on  screened in r econt  m on t h s .

IA
- S ‘i\  I I  I~ I A  I i N  I’R R. \M

4. Wor k is being focused ott t i ~ s O I L I %  of  the l o t  l o w in g  c lasses of
materials  to determine t h e i r  ~~tj  t t a h i  1 t t y  , .& ~i c¼ ’rn I ’onen t  coa t i l igs  • to
perform speci f ic  funct ion s in sOtI . i t ’  dome coat  i l i f  s, ’ . t ens

I.
TYPO of materi a l j~~ c~’i _t ~c t o n c t i o n

Polyvinv 1—bu ty  r a t  M et  .1 1 pre t rea tment  ~ o.i t t u g
V i n y l  “ U

Polyureth anc ‘ ‘‘
V i n y l — u r e t h a n e

V i n y l — r o d  lead A n t i - c o r r o s i v e  c o a t i n g
V i n y l —  z i n c  ch ro mat o “ “

Polyure thane— red b i d  “ “

Neopren e I u- i on ? _ “ s u . ’.~~, UI t ~~~~~ I1i ~
Po lyu r e th a ’u t -
ll ypnlon

• F 1’oxv — 0  ~v a l i t  ~Ic ‘

S coal  t at -  ~~~~~~ . a i ’. lie ‘‘ U U

(‘ta 1 t 11 (‘~ ‘~~
X\ . 

~~~~ 
l\ IIfl t do ‘‘ ‘ ‘

Asp h a l t  0~~0 tv — v .i t i i l  ~~ ‘ ‘‘

Neoprene coa t  tn ~:

1~ipro us o t t  ~Ic in  ~ () l y I soi’utv I ( i l L ’ .\ n t  i - t i n t !  i i i . c o l t  i
Cuprous o x t d ~ p l i i ’. o r g . i n L ’ -  C t i m

TOTI,) i n p o l y i s o b u t v  lent ’
Qip rous o x  i JO ~t Ins o u’ i: .11)0 — t i n  ‘‘
1010 in ac r y l i c  ‘

T l l l — N — B n t y ! t  in  f l u o r i d e  U a t

in neopr ene

— - •- 1_ ~ 
- .
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Lab . Project 9300-43
Technical Memorandum #6

5. A coded list of specific component coating materials referred to in
this report , and their suppliers , is given in table 1. It is to be noted
that no information was made available by any of the manufacturers as to
th. composition of the coatings submitted other than a general indication
of th. typo of resin or slastoa er used .

6. Thre. anti-fouling coatings were supplied by Mare Islan d Paint Labooratory
under ref. (e), as the result of a request made by NASL under ref. (d).
R.f.renc. Cd) requested coatings of relatively higher flexibility and suggested
various formula modifications. Complying with these suggestions, Mare Island
Paint Laboratory supplied~ a coating with reduced pigment concentration ; a
flexible coating with cupro.ia oxide and organo-tin ; and a flexible plastic
resin coating with anti-fouling agent . The evident emphasis on increased
flexibili ty was based on previous NASL studies which had shown correlation
between flexibility and erosion resistance , in some coatings . The coatings
submitted by Mare Island were as follows :

a. Formula 5D22-26 (Navy Formula 134 with pigment reduced by 50%).

S !~E.e~.ients Parts by weigh t

Cuprous Oxide , Grade I (Pigmen t) 372.0
Vis tanex B-l00 (Enjay Co.) 44.5
Rosin W.W. Gr. 30.2
Xylol , TT-X-916 559.0

b . Formula 10D139-20 (Navy Formula 134 type with cuprals oxide and
organo-tin).

Parts by weight

Cuprous Oxide , Grade I (Pigment) 290.0
Oppanol B-SO (RASP Co.) 30.0
Tributyl Tin Oxide (Metal ~ Thermit Co.) 32.0
Xy lol , TT-X-916 177.0
Pain t Thinner, TT-T-291 13.0
Ethyl Butyl Ketone (Un ion Carbide Co.) 5.0

c. Formula 4P9-4 (Flexible Resin Paint)

~~~~~~~nts Parts by weight

Tributyl Tin Sulfide (Metal ~i Thermit Co.) 87.6 -

~~~~~~~~~

---

~~

-

~~~

-—---___

Acryloid F-1O(40% solids) (Roha ~ Flaas Co.) 270.0 5
Lampb lack, TT-L-40 11.8 N ~ •~~ -

Diatomaceous Silica , MIL-S-15191 53.4 ~‘ ~~~ ‘ ~n

Paint Thinner, TT-T-291 108.0 
~ 
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Lab . Project 9300-43
Technical Memorandum #6

SCREENING PROCEDURE

7. Screening tests were conducted on mat rials supplied as component
coatings by manufacturers for possib le use in a coating system; on
coating sys tems prepared at NAS L based on information available on the
physical properties and compatibility of component coatings listed in
table I of this report; and on coating syste suggested by various
manufacturers. Tests to determine resistance to impact and sonic
pulsations were conducted in accordance with procedures outlined in
paragraph 6a and 6b , respectively, of reference (b) .

8. The anti-fouling coatings listed in table 3 , which contai n vari ous
co~~inations of vehicle and toxi c and which have shown pro mise in the
screening tests were applied to steel test panels an d submitted to the
Miami Test Station for exposure in sea water to deter mine their resist-
an ce to marine fouling .

RESULTS

9. The results of tests of the component coatings are tabulated in
Tab le 2. 5

10. The test results of the more promising of the coating systems
suggested by various manufac turers systems supplied by Mare Islan d
Paint Laboratory and those pre pared by NAS L are tabulated in Table 3.

CONCWSIONS

11. The results to date indicate the following :

a. The toug h-resilient elasto mer ic type componen t coatings
utilizing such polymer s as polyurethane, neoprenes, polyisobutylenes
and hypalons show superior resistan ce t- impact , erosion , and sonic
pulse impingement than the standard Navy vinyl system.

b. Among the component coatings screened , as tabulated in
S Table 2 , the polyurethane primer coating.. 18F , the hypalon erosion

resistant coating 33A , and the polyu rethane erosion resistant coatings
34A and 34B show promise and wil l  be included in future studies of

S coating systems .

c. Among the experimental coating system evaluated , those listed
in Tab le 3 show promise and will be scheduled for further evaluation
in the hi gh power sonic pulse facility described in reference (c).

5

_ _ _
-

~~~~~~
_ ~

_
____ ____ - — -  -—
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Technical Memorandun #6

D I SCUSSI ON

12 Since the submission of reference (b) , 20 component coatings and 114
coating systems, either prepared at NAS L or as suggested by various
manufacturers , have been screened. The results of the 20 component coatings
have been tabulated in table 2. Only the result of 16 coating systems found
promising by screening tests have been tabulated in table 3. Results of the
remaining 98 coating systems were not t abulated since results of inferior per-
formance would contribute no usefu l information. The primers,antl-corrosive S
coatings or anti-fouling coatings of the coating system s which failed in the
screening test were based on the following types of po lymers :

Type Remark

P..lyamide-epoxy too soft and poor erosion resistance
Coal tar epoxy-amine “ “ “ “ U

Coal tar epoxy-polyamide “ “ “ “
Asphalt epoxy-pol yamide “ “ “ “
Modified neoprene poor erosion resistance
vinyl, urethane too brittle and poor erosion resistance
Polyisobutyl ene too highly pigmented and poor ero sion

resistance
Acrylic poor erosion resistance

Some of the component coatings in the poor coating systems were found to be
deficient with respect to adhesion , compatibility, drying or curing time , and
checking or alligatoring of the~finished film.

FUTURE WORX

13 . The promising coating system tabulated in table 3 will be tested in
the high sonic pulse field facility described in reference (c). -

6
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U.S. NAVAL APi’LIE~P ~C Ti ’ ’CE  L/. ~!~~T~ E?Y

TF ~ T

~~atin~ C mponent (1) F L -  ILITY— I~.L. ’2T ( 2 )
No. Cod e ~~~~ ~ EL0N~ATI0N S

700} 3u°F
T

18F XII (ii) + Y T I (~~) flL~NL 60+
180 x i :  ( i i )  20 10

x r~ (12 ) io 1.0

TOP
IX (7) 60+ S c ,.
ix (io ) 60+ 20

8N ix (8) Lo 140
0—0 IX ( i i )  5 5

I ” ( 1 5)  10
ev ix (16) 20 5

ix (17) 60+ 60+

~- xrv (i) • ( ( +  Lx..
]2E xii (6)~~~~~].2F XI I  (10 ) + XI I  (13) Blend 5 5
12( x i i  (io ) + ~:IT (13) ~1end 2 2
3L~4 XXV (3) 

- - 

60+ , S

~
S+

314B xxv (2) 60+ - 

~
‘ + 

- —

214c I I (2) 60+ .
2141) I I (3) 60.
214E ‘i (L~ 60+ 60.

I~~(2~~~+ “ 13) Fiend 60+
0

NOTES, (1) supplier m~urce and identificatia -n of ma te r i a l s  are lis ted in Ta. le I Of this re :or t .
(2) Tests for flexibility—impact and ultrasonic tank test mi~ de in accordance ~ith procedure oi(3)  T ime indicated is that required for initial perforation (erosion) ~f c ating s to substrati
(14) Slight erost~n t metal substrate, and coating blistered between f~ and 214 hours , during p
(5) Slight erosic n to meta l substrate between 8 and 214 hours, durinp period wi en no ohservati
(6) Erosion of film to f rmula 117 primer between 8 and 214 hours , dur in g  period ~‘d~en no &-sorl(7) Eros icn of f i lm to f rmula 117 primer
(8) Eros i n o’ film to metal substrate.

/

_ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Lab. Proj ect 9500—143

~eci rilea l ~ernoraridum ~6

~~ •LF2

TEST ~~J~ LT3 OF :Oi:..~~I-~-:~;T C O . . T I N G S

:~~ :.p c:~rc TA ’ .Y T: : ; r  (
~~~) R EMt~RKS

~~T ’ T  1. — xc ’: ‘ -
~ :-~~~

‘ u ~, IT . ( 3 )

~; ‘ro~’ion in 214 i-lend is a L-ixture of 14:1 By ‘.~o1~6

2
1
1

-

1
1
8 ~o 214 See Note (14)

No ~ros ion in 214 - - - - - —

5
6 Fiend is a iixture of 57.~ :1O0 B’

S ( -  to ~~ i’l end is ~~. H.xture of 57~~ :120 B’
‘~o ‘.ros ion in 214

- 

~o “ros ion In 214 —- --

L to 214 See i ote (6)
2~ 3ee i:ote (7)

S l~ See Note ((3 )
5~ r l end  is a hL- ture f IT] . T ’  V

e~ ort.
rocedure outlined in re lerence
~ substrate or to undercoat..
, du r i ng ~- r i ~ d whe n no ohser~~t ’ l oris were “~ de ..
observations wore mde.

~n no o’ a.~rvr t~ onS were r~de.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____  
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~ tw~ ~~~~~~~~~~~ ~‘emor ~in ( :um (.

~~~~~~~ x.: S

r~ , (3 ’

ler~1 is (A ~~~~~~~~~~ of ’ 14:1 !~v ‘- o lurte

.~ee :~ot~ ( 14)

~ ier ~: is a ~ ixture of 57. -’:lOO ‘,‘ “olurne 
-

i ler~i is ldx$ure  of 57.5:120 :-~ 
- oluuie (See ~~te ( 5))

• -e e  ‘-ote ( t )
-.~ee : ote ~7.
.~ee :,Qte -

~ .~~, 
S

~1cnd is a ~i t u re f 
~~ ‘ ~~~~~ ~~~~~ i t~~~~~~~(7~~~ )
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U .S. NAVAL A :d’L r~ !) :v Ii~~CE LA. O!’~.’.’~ L’k’~’

T~~~T ~Es1 LTS o1

C at ing C ating ‘s te rn (Wi th C ded ) FLIC ’ L IL IT’ - ’ — I~ PLOT (2)
• N s. f C r~p nent Coating s )( 1) ~ E O’’~J~ TO~~700F 3L °}

1:.— —15 1. COAT I ( 1) 60+
1 COA T I ( 3)
3 COATC XI ( . )
1 COAT VI ( 3)
2 COATS I (6) and II (3) ~iend (a)

l 1— ~~~—]L l~~~~~ DAT i ii) 0 60+
1 ‘~0A T i (3)
3 AT x i (1)
1 C OAT X” i~~j~ i)
2 (:OATS 1 (2)  a~~ II (3) ~iend (a)

11— V—i 1 “OA T i (i)  6O~ ~5 f55 + 
S

1 cOA T 1 ( 3)
3 CO~TS :~:I (1)
1 flAT XXT’~’ (1)

— 
2 COATS IX ( 13) (a)  S

i1—-~—ib 1 flAT I ( i)  cO’+ 4

1 - - -OAT I (~ )
3 c OA ’S xi  ( i )
1 - O. ’.T vi ( 3 )
2 ~OATS V II (2)
1 flAT I r iy  —-  C.
1 COA T I ( 3)
5 COAT3 XII (1)
1 COAT XI (i)
1 fl/~’C 71 ( 3)
2 :OAT3 I (6) ( a )

ldR8 1 COAT I (1) 60+ - - -

1 COA T I ( 3)
5 COATS X II (1)
1 -“OAT XI (i )
1 flAT Tr~~~ ( 3)
2 CO~.T3 II (2) and II (3) 3~].end 

______

1-i~~l 
—

~~~ l flAl l ( 1)
1 COAT I ( 3 )
5 COATS X I I  ( 1)
1 COA T X I  ( -)
1 COA T X X I ~J ( 1)
2 C OATS LX (15 )

li3Ri3 1. C OAT I ~i) 140+
1 COAT I (3)
5 cOkT .~ x i ~ (1)
1 COAT X I  (1)
1 C OAT ~xr i  ( 1)

-- -~~ - 5 -  ~~~~~~~ - - 5 - -  ~~SS - - S 5 -~ —

35Z314 1 COAT I (i) 604 ~o+
1 COAT I (3)
1 COAT X I ( i )  S
14 COATS XX IV ( i)

S 2 COATS II (3) (a) S

/

- 
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~~~:-r ~v- v ;‘:: ‘,T (2 )
IC~ i r~ ’-i~-u” r T I E , ‘V 3) (3’

— ‘~~‘~ 
~ :- cL~ ~

1.- - end is
— ‘ :~ ~~~~

V lend is a Nixture
J~~- .0 :r ~;~- :: -

2 ’ . — ‘0  ‘~ C’~ VN

~~~~~~~~~~~~~~~~~ r (( - ) ’: :’ -:;.: c ’ ix,
} V : A T : : J ’ ;”  C ” .T V’ ~~~~~~

214— ’; o o ~~-~ :

t - lend is a 2 i xtu r e  ~- - 5
Tu~ c. ..T : : ~Y , R: .,-J , ~~~. ~ N’ ( C L ~~I~~
IN . CT

2). — :o ~~~ ~~~~~
- .

— ~ . r~: ‘ i .  r :~ ii ( 3)  TC~C~OAT ONLY .
~ ‘- J . ~~’T Vc C O~ TT N~ T’~T / C T
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- 
V end is a ?-~j x t~~ro of 1:1 !- ;  ~ lume

! lend i~~ a N i x t u r e  of’ 1:]. y Voltime

~ 6) Tc:~~-2;- 1- - ‘: I.y~ 
- - 5 -

~ T V . :  -

lend is a V ix ~~ure o f ’  1:]~ ‘,‘ Volume S
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U.~~. NAVAL APFLIF .D SCIEN C E IAPOR AT ORY

TEST RESULT OF

C oating Coating System (with Coded FL~~ IB 1LITY— t .:~ACT (2)
No. No s . of C omponent coat ings)(i)  ~ ELONG ’~r T O C

70°F 36°F

33Z11. 1 COAT I ( i)  60+ 60+
1 COA T I (3)
1 COA T XI ( i )
14 COATS XX IV (i)

S 2 C0A/rS IX (l~~~ _ 5  _ _ _ _

~

_ 5 5

~~~ 

-~~~~~

33Z36 1 COAT I (i) 60.
1 COAT I (3)
1 C OAT XI (i)
14 COATS X X IV (i)
2_COATS VII  c2) (a) — S - —

S 9W5 1 COAT I (1) 6ö+ 60÷
2 COAT S I (2)
1 COAT V III  (1)

7 COATS VII (i)
S 

1 CQAT XI (1)
1 COAT VI ( 3)
2 COATS I (6) and II (3) Piend

9w1 C o A T I T 1 1  
5 

~~6o+ •
~~ 

—

2 COATS I (2)
1 COA T VIII  ( i)
7 COATS VII ( i)
1 COAT XI (1)
1 COAT Vi (3)

________  
2 COATS IX (13 ) 

____ -

~&~~f (iT ’ / .0
2 COATS I (2)
1 COAT VIII (i

10 COATS VII (i
— 

2 COATS VII (?) - . 5 5 - 5 -

1 COAT fTI) 
5 

60 60
2 COATS I (2)
1 COA T VIII  (i)
7 COA TS VII  (1)
1 COAT XI ( 1)
1 COAT VI (3)

_ _  ~~ _ 2 CO4T$~,1LIk (2) 5

90—1 1 COAT I (1) 60 60
2 COATS I (2)
1 COAT VIII (1)

10 COATS VII (i)
2 COATS ix (13) /

NOTES :
(i) SUPPLIER SOURC E AND IDENTIFICATION OF MATERIALS ARE LISTED IN TAB LE I OF T X I V RCPOR T
(2) TESTS FOR F LEXThILITy— IM}~ CT AND ULTRASONIC TANK TEST MAD E IN ACCORDA N CE 1JTT FR OC EVITR E
(3) TI~~ INDICATED IS Th Ai’ REC~~IR ED FOR INITIA L PERFORATION (ERosIo1 ’~) OF C~ AT ING TO STJPSTRAI
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~EPORT . (a)  Anti—fouling coating-s h e m p- exposed at t i e  Miami Test
?R0cF:”P E OUTLINED IN Ri*’~~ -V” 'E (b) .  to u~ rine foul ing.
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