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Lab. Project 930-59
Tschnic al Memorandum S

Nsf: (a) MASL Contract N00140-67-C-0107 of 17 Oct 1967
(b) NAIL Program S’~~~ ’y of 1 Nov 1967 for Sub . Project S2202, Task

$213, lopr oved Protective Coat ings for Sonar Domes
(c) Fcn.con btwn A. Cizek Jr. (NAIL, Cod. 937) and R. Kr~~~r (NAVSEC,

Cods 6101C01) on 21 Feb 1966
(d) MAIL Pr ogram S~~~axy of 1 Nov 1967 for SF 101-03- 17, Task 8213 on

Sonar Dome Materials Development
(s) NAIL Prog ram S~~~ary of 1 Nov 1967 for SF 013-13-01, Task 12400 on

Vibration and Acoustic Materials Development
(I) WAIL Pro gram Si ary of 1 May 1968 for SF 013-13-01, Task 12415 on

Sonar Dons Coatings
(g) LY.U. ltr (J~AS1 Contract N00140-67-C-0107) to A.W. Cizek (NAIL) of

2Ni ~’ 1968
(Ii) N.Y.U. ltr (NAIL Contract N00140-67-C-0l07) to A.W. Cizek (MASL) of

10 Ma7 196$
(i) Lab. Proj . 930-59, Tech . Memo 4, Improved Protect ive Coatings for

Sonar Domes
U) Lab. Proj • 9300—43, Progress Report 1 of 25 Mar 1966, Improvsd Protective

Coatings for Sonar Domes
(k) NAVSEC ltr 6101C:NG :la 9190 Sex 595 of iS Jul 1968, to NASL

End : (1) Copy of Reference (g)
(2) Copy of Refersnc. (h)
(3) Tab le 1 - Results of Sonic Erosion Test
(4) Photo L-2149S-2, View Shoving Degree of Erosion of Experimental

Sonar Do~~ Coatings

1. Ths Naval Applied Science Laboratory is monitoring the reference (a) contract
with Mm. York ~~iversity which was f%mde d as noted in references (d) and Ce) for
Fiscal Year 1967, sad as noted in reference (f) for Fiscal Year 1961. The contract
c..csraed the development of sonar dome coating syst~~~ which would have good
erosion rseistmece, good antifmaling properties , and be abl. to remain a~~ered
~*ss expoead to the high level sonic pulses generated by high pover sonar
tr decers. Th. principal investigator at N.Y .U. is Prof. N. Krons tein .

2. IMder a similar dive 1upmsnt program at MAIL, described in reference (b) , a
high sonic pulse faci lity was constructed which permitted evaluat ion of sonar
dome coating. in service si alating condition. • This development program was
not f%ad.d in FT 1968.

3. A request was made by NAVSEC, under reference Cc) • that monitoring of the
N.Y.U. contract include evaluation of the mor. pr omising N.Y.U. coatings , using
the NAIL high sonic pulse faci lity. Accordingly, this evaluation ii beiag con-
ducted in FT 196$ sadsr reference (d) •
4. This report presents data on six coatings prepared by Prof . Zrosi stein unde r
the N.Y.U. contract and swh.itt ed with for alatios descripti ons under references

• (g) sad (k) , for evaluation in the NASL sonic pulse facility.

2 

- --- -~~~~~~~~~~ — -



- __55__5____ —

Lab. Project 930-59
Technical Memorandum S

S. The coating systems submitted for evaluation had been applied to sandb lasted
steel panels which had been previous ly forwarded to N.Y.U . by NASL. The coating
for alations were submitted by N.Y.U. and are included with this report under en-
closures (1.) and (2) • Th. facility described in reference (j ) • used for screening
of the coatings systems , consists of a test tank and a single $QS-26 sonar trans-
ducer as the high pulse generator .

6. The results of tests on the six coating systems are tabulated in Table 1, en-
closure (3), with the resulting erosion patterns shown in enclosure (4) .

7. The results of tests on these most recently submitted panels indicated that the
experimental coating applied to Panel IV was the most promising, in that it had the
least amount of erosion, However, since erosion of this coating penetrated to the

tal base, the pres ent formulation is not considered suitable for sonar domes .

8. A total of twent y prepared test panels have been submitted by Dr. Kronstein
since the contract was initiated . The most promising formulations were :

(1) Pane l IV of reference (g) , which consisted of one cost of wuh primer
(MIL -P~lS32U) , one coat of red lead vinyl primer (MI L-P- 159298) and three
coats of N.Y.U. experimental paint V-6-7.

(2) Pane l IV of reference (i) , which consisted of one coat of wash primer
(MIL-P-153288) , one coat of red lead vinyl primer (MIL-P-l5929B) and three
coats of N.Y.U. experimental paint V-S-l09.

However, these are still not considered suitable for use as sonar dome coatings.
I.um.ch as the contract will not be renewed after Nov. 1968 as indicated in
reference (k) • the Laboratory believes that Dr. Kronstein should concentrat e
cm the improvement of the two promising formulations during the remaining
period of the contract . Particu lar attention should be directed to a desirable
total dry film thickness of coatin g of approximately 20 hIlLS (not including the
tifouling topcoat.)
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_ _ _ _  NEW YORK UNIVERSITY
School of Engineering and Science
UNIVERSITY HEIGHTS. NEW YORK . N.Y. 10453

• AREA 212 584.0700

Research Division 2 May 1968

• U.S.Naval Applied Science Laboratory
Flushing and Washington Avenues
Brooklyn, New York 11251

Atten tion:Mr. A. W. Cizek, Code 937 Reference:Contract N00140—67—C—0107.
Technical Director

Dear Mr. Cizek:

At our meeting April 19, 1968, we selected four modifications of the
paint V—5—109, based on Table 6 in Report No. 5; and one modified paint of
the paint V—5—92 of Table 30 of Report No. 5 for further evaluation in your
facilities.

The panels with the four modifications of the paint V—5—109 are prepared.

( The modification to the other paint, to which we agreed, is still being
evaluated.)

• Therefore we are suboitting these four completed panels for your test
exposure. They are

PANEL I : Paint V—5—]46. Same as V—5—109 bit increasing the amount of
polyurethane(L 167 ADIPRENE,) from 30 grams to 45 grains.
Total. solids:42.l%.

Panel Preparation: Wash—primer (i4IL—P—15328 B) . . . . . 0.7 m u
Red lead vinyl ~r1mer (MIL—P—] .5929 B) I~.4 mil
New test paint V—5—146 (three coats) 6.9 mmmii

5,O mii
;.o mil

TOTAL ....... 20.0

PANEL II: Paint V—5—l 47. Same as V—5—].09 but increas~~g the concentrationof the epichiorhydrin polymer (HYDRIN 100) solution from 25% to 3.3%
and so increasing the Hydrin content by 8% and deereasin& by 25% the
content of the 25% solution of styrene—bitadiene fi-on 100 grams to
75 grams. Total solids: 40.6%.

• Panel Preparation:Wash—primer (MIL—P—15328 B) . . . . 0.6 nil . - -

Red lead vinyl primer (MIL—P— 15929 B) i~.6 nil
New test paint V—5—147 ( three coats) 6.8 nil

• 7.O al1

TOTAL . . . . . .  . 20.O ail.

1. 
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P ANEL III: Paint V—6-.4. Decreasing the content of the 25% solution of the
epichiorhydrin polymer ( HYDBIN 100) from 75 grams to 60 grams( a decrease of about 20%) and decreasing the amount of the 25%
solution of styrene butadiene from 1.00 grams to 75 grains (a decrease

• of about 25%) but increasin~ the amount of ADIPRE2JE L-167( polyurethane)
from 30 grams to 45 grains ( about- an increase of 50%) .
Total solids: 42%.

Panel Preparation:Wash—primer (MIL—P—15328 B) . . . . . . . 0.65 nil
Red lead vinyl primer (MIL—P.-15929 B) 4.45 nil
New test paint V—6—44 ( Four coats) . . . . 4.9 nil

5.O mil
2.0 mnil
3.O milTOTAL . .. . . 20.00 mmmii.

• PANEL IV: Paint V—6—7,with decreased pigmentation: -

Carbon black (;.IONARCH 74) 3 grams
New zinc oxide (ACTOX 16) - 7.3 grams
2 Nitropropane 16.7 grams
Epichiorhydrin polymer (HYDRIN 100)25% soln. 75.0 grams
Styrene-butadiene polymer (KRATON 101)

- 25% sam . 100.0 z ama
TOTAL SOLIDS:35% . . . . BALL—~iILLED

Polyurethane ( ADIPRENE L 167) . . . . . . 30.0 grams
Benzothiazyl disulfide (ALTAX) . . . . . . 1.5 grams

-• Polymer sulfur (CRYSTEX) . . . . . . .
• BAL.L-~’ffLLEB

Panel Preparation:Wash—priiner (i~IL—P—15328 B) . . . . . 0.8 mmmii
Red lead vinyl ?rimer (MIL—P—15929 B). 5.3 nil

• 
. New test paint V—6—7 (Three coats) . . . 4.9 nil

6.0 nil
3.0 mmmii

• 
. TOTAL . . . . 20.0 nil.

As soon as the other panel i~ completed, we shall let you know.

Yours very truly,
I i - /
L ~~~ •

m4ax i rons ].fl
- Senior Research Scientist



L~~1 NEw YOR ; v:siTY
School of Engineering and Science
Ut J IV ( RS 1T Y HFICHTS . NEW YORK . N.Y. 10453
A R IA 212 584-0700

Research Division

- i~ay 10, 1968

U. ~~. Naval Applied Science Laboratory
~~d ;•:ashingthn Avenues

Brooklyn, 1J ew York 11251

Lttention :~ir. A. W. Cizek, Code 937 hefcrence:Contract N03L40—b7-c—0107.
Technical Director

Dear •:r. Cizek:

At our recent meeting we discussed t~~t we shall supply panels No. 5 and No.6,
with an attempt to improve Panels II end III which i;c sub~itted with our letter of
29 i~ebru~ry 1968.

• A. P JIL No. 5.

In ?~JT2L No. II we ~iad modified the earlier ?~int V—5—& ( 1~ELE 30,Report No. 4)
• by exposing t1~ elastorner mixture first to Infrared ~~~~ation , before compounding

the test ~z i.nt V—5—92. In your exposure test it :~ xi turned out thLt this IR treat~ent
had polymerized the el~stomer so far th~t the paint :-~ d-become brittle.

~:e therefore now ~re—swe11ed the IR—treated elastoi:2r with 4~ (by wei~,ht)
tricresyiphosphate. ( h~. of the solids content of the elastomer mi~;turc) . Ye then
C’ - 7

~~~~~~~ 
c~ it into the test p:i~ ~ V—~--2O.

• Ye would be interested in le .rnin~ if ~~~~ will give S.c. ~-.in t more resiliency
anC~ ~:ii1 improve - ~~ rfor.anre . - .

The paint formu1~.tion of V—6—20 is as ~o1lows: 
-

Cn rbon black (:-ioN .RCH 74) — — — - — — 9 gra ms
• Zinc oxide (xx 601) — — — — — 22 grams

2 Nitropropane — — — — — — 50 grams
:lixture of: 60 grams 25~ so1ut.~on of chiorosulfonated

polyethylene (HYPALOi’i 30) 200 grams 4• E)~ 0~ED TO 100 gramm s 15, solution of polyisoprene(Ni~.TSY1J 400)
II:rPJU~ED LIGHT 33 grams 33~ solution of polyamide resin ( VLS~ALON 1140)

• (12 x 5 mm ) 25 grams 25~ solution of styrene—bu tacliene polymer
in methylethyl ketone (KRt~ToN 101)

- 
•

addition of 1.64 grams tricresyiphosphate

(Formulation continued next page). 1

L A. ..~~~~ ~~~~—-~~~ 
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Paint formulation V—6--20 (Continued) :

THEN ADDED:

Polymer sulfur (CRYSTIi) — — — •- 1.5 grams
and Benzothiazyl disulfide (ALTAX) — 

- 

— — 1.5 grams

E~LL4flLLED.

The panel No 5 was prepared as follows:

1. Sandbla sted at the NASL
2. Yash—?rioar iaL—P— 15328B — — 0.57 mil
3. Red lead vinyl ~ri:~ r : 1L—P—15929 B — 4.73 nil -

4. PAINT V—6—20 ( four coats) — — 2.2 nil
- 2.5 nil

4.0 nil
/~.O nil

~0TAL 18.00 nil

4 B. ?~ \~L No. 6. -

On PAN EL i-o. III of our letter of 29 February 1968, ~.e had made the attempt
to use in Paint V—5—61 a more reactive zinc oxide , LCTOX 14, instead of the earlier

F used zinc oxide )CX6O1. This was used on Panel No. III as PAINI V—5—93.

In your test it turned out that this new zinc oxide was too reactive in the
system and the paint showed brittleness, in spite of the fact that here the elastomer

j - 
mixture had not been exposed to infrared radiation

Ye are using the sarne techniç.ue as on P~S! L No. 5 to soften this system, and
added 5~ ( by weight) tricresyiphosphate to the elastomer before compounding
Paint V—6—22 . The.refore this ~aint had the composition:

Cm~rbon black ( ~ONJ~ CH 74) — — — — 9.0 grams
Zinc oxide ( .hCTOX 14) — — — — 22.0 grams
2 Nitropropane — — — — — 50.0 grans
iaxture of: (elastomners without IR Exposure): — — 201.0 grams . -

Chiorosulfonated polyethylene (ffIPJ~LON 30) 25% soin . 60.g.
Polyisoprene (NATSYN 400) 15% soin. . l00.g.
Polyainide resin (. VER&~LON 1140) 33% soin. 50.g.
Styrene—butadiene polymer ( KR&TON 101) in i IEK.25% 25.g. .

with addition of: tricresyiphosphate (5~ by weight of- elastomner solids) 2.24 g. • -

F 
Then added: Polymer sulfur (CRYSTEX) 1.5 grams -

‘Benzothiazyl disulfide (.ALT.AX) 1.5 grams , and BALL—~-iILLED.

PANEl ~o. 6 was prepared as follows: 1. Sandblasted at NASL
2. wash—primer i~IL—P—l5328B 0.5 rail
3. Red lead vinyl primer

• :IIL—p—l5929B 
* 

4.8 mail
*(2.7 rail, 3.0 nil, 3.0 mnil,3.0 nil) 4. PAINT V—6—22 (Four coats) 11.7 nil

TOTAL 17.0 nil

Very truly yours,

Senior Research Scientist -

- - 
_ _
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NAVAL APPLIED SCIENCE LABORATORY

TABLE 1
* 

• TEST RJ~SULTS OF SONI C EROSION OF EXPEl
(USING NA SL HIGH SONIC PULSE FACILITY-POWEI

DRY FILM (3) -

• (1) (2) THICKNESS TEST PERIOD
PANEL NO. ~A1NT COATING- SYSTEM (TOTAL -MILS) HOURS

-

~ I Wash Pr iner (M I L-P --15 328B)-0 .35M 1L 23.5 4 1/2
Vinyl Red Le a d(MIL- P- 15929B)-4.4M I LS 23
3 Coats Paint V-S-146 -14.9MILS

- II Wash Prj.er(MIL-P-153288)-0.60M11. 23.0 4 1/2
Vinyl Red Lead(MIL-P- 15929B)-4.6OMILS 23

• 3 Coats Paint V-5-147 - 15.8OMILS

III Wash Priaer (MIL-P-15328B)-O 65M1[ 21.5 4 1/2
Vinyl Red Lead (MIL-P-15929B)-4.4SMILS 23

- - 4 Coats Paint V-6-4 14.9OMILS

IV Wash Priaer (MIL-P -15328B)-O .8OMIL 24.0 4 1/2
. Vinyl Red L ead (MIL-P-15929B)5.3OMILS 23

. • 
- 

• - - 
3 Coats Paint V .6-7 -13.9OMILS

• S. Wash Pri.er(MIL-P-l53285)-0.S7MIL 20.0 4 1/2
• 

• 
Vinyl Red Lead(MIL-P-l5929B)-4.73NILS 23
4 Coats Paint V-6-20 -l2.7OMILS

6. Wash Priaei (MIL-P-15328B)-0.SOMIL 19.0 4 1/2
Viny l Red Lead(MIL-P~lS929B)-4.80MI~.S
4 Coats Paint Y-6-22 -ll.7OMIL .S

- - Note : (1) and (2) - Panel No. designation and coating systen descript ion
(3) Dry F u n  Thickness aessured by NASL .

• . 

I

• . -
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Lab. Project 930-59
Technical Msaorandua 6
Enclosure (3)

TABLE 1
TEST RE SULTS OF SONIC EROSION OF EXPERIP4~NTAL COATING SYSTEMS

(USING NASL HIGH SONIC PULSE FACILITY -POWER LEVEL 235 VOLT-AMPERES AVERAGE) -

DRY FILM (3) • E RODED AREA Sq. In.
(2) THI CKNESS TEST PERI OD TOPCOAT PAINT ~ATNT REMOVED

‘EN (TOTAL-MILS) HOURS fl~~)VED~ TO BARE METAL REMARKS

-15328B)-0.35M1L 23.5 4 1/2 0.010 0.009 After 23 hours , Erosion to
-P-l59298)-4.4MILS 23 0.038 0.036 Metal Base in 2 Areas in
146 -l4.9MILS Approx . Center of Panel.

•15328B)-0.6OMIL 23.0 4 1/2 0.028 0.023 After 23 Hours, Badly Eroded
.-P-159298)-4.6OMILS 23 0.063 0.058 To aetal Base in (~ e Spot
147 - 15.8OMILS In approx. Center of Pane l

.l5328B)-O.65t4IL 21.5 4 1/2 0.024 0.022 After 23 hours, badly eroded
I-P-159298)-4.45MILS 23 0.060 0.056 To Metal Base in one spot
-4 14.90M11..S in approx. center of panel.

-l5328B)-0.8OMII. 24.0 4 1/2 0.008 0.007 After 23 hours, erosion tO
L-P-15929B)5 3014IL5 23 0.013 0.012 aetal bass in one s Sll
7 -13.9O t4IL S spot in approx . center of panel.

15328B)-0.57p4I1. 20.0 4 1/2 0.068 0.063 After 23 hours , badl/
’
eroded

-P-l5929B)-4.73fiflLS 23 0.173 0.160 to tal base in ORd $$t
20 -l2.7OMILS in spprox . center of panel

15328B)-0.SOMI[. 19.0 4 1/2 0.073 0.061 After 23 hours, Badly eroded So
-P- l5929B)-4.801411.S - aetal base in one spot in approl
U -ll.7OMILS center of panel.

designation and coat ing systea description were supplied by Prof . Kron stsin as per references (e) and (f)
isured by NASL.

• - d 
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