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Rsf~ (a) BUSHIPS its P 013-13-01, Sex 634C1 • 441 of 9 May 1962
(b) MATLAI NAVSHIPYONYE Project 6062, Propess Report 37 of 26 Jan 1962
(c) MATLA8 NAVSHIPYDNY~ Project 6062, Progress Report 38 of 26 Jul 1962
(d) Visit of Massx ’s . A.W. Cisek, Jr. (Cod. 9370) and R.k. Wisais

(Cod. 9360) , MATLAS to BUSUIPS (Cod.. 634C1 and 6$9C) on 1$ May 1961
Cs) NIL Spec NIL-P-22581A (SHIPS) Aand 2, dat.d 12 .~~~~ 1962
U) MATLAS t4AVSHIPYONYK, Project 6062, Progress Report 33 of 9 Aug 1961
(g) Visit of Mr. A.W. Cisek, Jr. , t4ATLAB (Cod. 9370) to BISHIPS ((Ides

• 634C1 sad 689C) on 18 Dsc 1962
(h) Visit of Mr. B. Buksin , BUSHIPS (Cod. 342*) to MATLAB on 10 and

11 Jan 1963
(i) Fonscon between Mr. J. Rigdoa , BUSIIIPS (Cod. 689C) and Ma. A.W .

Ciuk, Jr., MATLAS (Code 9370) , on 11 Jan 1963
(j) BUSHIPS ltr P0 13—13—01, Sex 634C1—1129 of 25 Jan 1963
(1) NA%SHIPTIJNY~ lu 9190 of 23 Jan 1963

End : (1) Poranl at ios of Sprayabl. ~~.-SDlS Vibration Ds~~ing Material
(2) Vibration Deeping and Stability Characteristics of t’L~SD15

- 

- Poranlation
(3) Photo L— 19529.1

Figure 1. View Showing 6 ~~Z3~~ Packaging Container
Figure 2. View Showing Packaging of Individ.sl Canpons ats
Figure 3. View Showing Air Pow.r.d Mixer
Figure 4. View Showing S g$lIo,~ Binks Spray Tank, Follower
Plate, Hosi, d DsVilbiss Gin

(4) Photo L— 19S29.2
Figure 1. View Show ing Maskin g of Acoustic “Window” Areas
Figure 2. View Showing Masking of Raffia
Figure 3. View Showing Ext ant of MLa.SD1S Coverage on USS RIQI
Figure 4. View Show ing Bottos and Vertical Surface Covsrage
with 4.-SD1S on USS MAC KENZIE

(5) Photo L- 19529—3
Figure 1. View Showing Application of It-SD1S Ds~~ing Material
P$gure 2. View Showing PsrtiaUy Co~~1et.d Application of It$Dl5
to 7 1/2” Area Relay Flange on USS MM KBNZIE
Figure 3. View Shoving Maais of Supporting Do.. fo r Indoor Spray

• Application
Figure 4. View Showing Slow Speed, Double Pla etary Ross Mm ix
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~~~~~~~~~~~~~~~~

a The dev.loposat prop on sonar don. d ping, authorized in reference
(a) • is cestimeing at the Applied Science Laboratory.

b. This report deals specifically with the application of t4 .SD1S,a apusy~~~ $jsc.el a.tjt forindatiosi developed a the Laboratory,. to the
intarto ~ of two 360 inch sonar deans , in lieu of the conventional sand.

- 

fl_ ~ibratiss dasping systs s presently used.

2.

a. i a fo doass Although inst nasntatien for
sonar 4, on p as a a r y idvanced stags, the presence of
interference noises still resaip, the fundaasntal controlli ng factor in
establi sh ing sonar rang. and accuracy. Sons of the interference noiss
is tr~~saitted to th. sonar transducers as a result of vibrations due to
hydrodynasic or structure-bob excitation. , in the Mill-mounted sonar
dane itself . One of the methods currently used to reduce the Vibrations in
the AM/SQS-23 sonar dome ii to fill the lower sect ion, below the acoustic
“window’ , with approximately 5.6 inches of Ottawa sand and to blanket
this sad with fosasd.in-plac., hkgh density polyurethane fe_s

b. ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ j
~j tj~~ In refe rence Cd) ,

Bureau c - ~~~ —~~~~~~rr~~: •~r~~n rr ~~ 1icuss.d the deficisaciss in-
herest in the sand-foam system. Field reports had indicated that the fo
blanket loosened and permitted water to penetrate the sand . This wate r
psmetratiok, coupled with movement of the sand, resulted in both corrosion

d erosi on dsgradation of the do.. , and decreased I~~ ing effici ency. It
was concluded that gisater d~~ ing of the sonar dams, without the resu ltant
corrosive condition, sight be accoaplished by substituting a ViMee8$sti8c

c. Pou~p4 l~~’~~ d~~ $~t sy~t~~ çr demos: In fefasesce (b) , the Laborator y,
reported tMt ~io’5 lbs oT it...u~ 1ed rIair~erstenc. (efl ,pssszsd into the
bottoms of a 100 inch sonar do.., produced d~~ ing essentially equivalent
t~ that abtained with 300 lbs. of smM and fo , and, furtheinore , that

- — neither the 4.02 material nor the primes applied to the hell was affecte d
in sq way by Io.srsMi lb 4% salt water solution .

d. Sirsyablo 4L4~JS damsini system fur demos:

(1) Reference Cc) xeport.d the developaunt of a Vib~~ 1am dsqiag
spray ayst consisting of the following:

- 
, (a).4. kigb. auregete, m,~.g, viMi eite&Lc fs~~ l$tipa à. ds igusted

as 4.5015, ~~ # du1d be sprayed on *rtical and oveiheed amifases. Ths
for laticn of this material is presented In enclosure (1).

S

$
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(b) Equipment for spraying this material at relatively
low pressures.

(2) Test results indicated that the t~ibrstien deaping characteristics
of the 4..SD1S fo raslation (4.5 lb/sq ft at a nominal thickness of 1/2”),

- - -

.
. , U determined by the Disc Method, reference (e), were somewhat bette r than

the conventional 1O.-D2 material over the frequency rugs from 1000 cpa
to 9000 aps (enclosure (2) ) • and superior to a 6” sand-foam system
(approxi ~~ ely 49 lb/sq ft) ove r the frequency range from 3,000 cps to
11,000 cpa (reference (f)).

(3) In view of the above developm ents • it was rscomesudsd that the
Bureas aithorise the Laboratory to spray the 4-SD15 foras latieut on the
bottom and non-window vertical surfaces U $ 360 inch sonar done of one of
the vessels sbhedul.d for conversion under the PRAM progr at the
New Yo~t ilaval Shipyard , for the purpos. of establish ing a technique of
applicatio n in a large dome, and to determine the performance of the
44015 -sprayed dome , under ship servic , conditions . -

3. APPLICfTION OF tt-SD1S FORMULATION 10 S~ 4AR DO~O1S

a. 3ue~ I au hor ization: On the basis of the nco~~ ndati on in
reference (ct) • and ~tsaiss ions held on the occasions of references (g),
(h) end (i), the Bureau, in reference (j ), aitho*ized the applicatiem
of 44015 to the MI/SQS—23, 360 inch sonar domes of the LBS 0.101 (00.420)

- 
~~~~~. and the LBS M~ KENZIE (00436) - both scheduled for FRAN aVS*Ues$ ct

the New York Naval Shipyard.

b. Procurement urc.: As specified in paragraph 6 of reference (j) •the Shi pur , pomads of *~SDl5 terial from Philadelphia
Resins Coapany, Incorporated, 7637 Queen Street , Philadelphia 1$, Psansylvan ia,
on a proprietary basis.

c. Packaling of *-SD1S forasistion: The 4-5015 satetial was procured
u an appres~aat.1y 45.5 pound, 3 part system packaged in a single 6
gallon contai ner (Figaro I of enclosure (3) ) and consisted of the following
ingredients :

(1) P~~~l consisted of a mixture of 31 poands of material ins
6 gallon cams . follows (Figaro 2 of enclosure (1)).

(a) 30 pounds of No. 57 Pattinos s~~ (90 percent - $0 noch)

(b) l po und of Mtiaony Trioxids

(2) Part 2 consisted of a mixture of 15.5 painds of material in a
2 gallon can as follows : (Figaro 2 of enclosure (3))

(a) 3.3 pomade of lalawax 4004

(b) 8.O poonmds of Versamid llS

(e) 2.3 pomade of Plow Whia No. LAIS

ii
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(d) 0.4 pounds of DW -30

~~ 1.0 pounds of CAI-0-SIL

(f) 0.04 ouncec of pigesnt (black)

(g) l ouncos of lylene -

(3) Part 3 consisted of $ mixture of about 2,2 pounds of material
in a 1 quart can as fellows (Figaro 2 of enclosure (3))

(a) l.S pounds of Epon 82s

(b~ 9.5 ounces of Xyl.n.

(c) 0.16 ounces of pigment (white)

MOTh : The Parts 2 and 3 containers were embedded In the sad.~~tf~gmpr ~~~~~~~
~~~~r. of the Part 1 (6 gallo n container ) for shipping purposes. (Figaro 1~of enclosure (3)). •

d. rocedures ~ .xing of th . various ~amponents of the ML-SDlS
fo rmala was e c n the following manner :

(1) The Part 2 component of the fo raslatio n, in the 2 gallon cat,
was judic iously pro-heated to approximately 90 P on steen pipes and/or

‘
~~~ heat l~~ s. It is important to note that Part 2 cont ains * pounds of a

highly Viscous polyamido polymer which is ext remely diffi cu lt to mix at
temperatures below 90 F.

- 

- 

(2) After pro-heating, the contents of the Part 2 component were
t ransfer red to an air-powered mixer available at the Shipyard (Figaro 3
of amclssur. (3)) and mixed for approxi mately S minutes to further decrease
the riscoelty end to insure homogeneity of the mixture.

(3) The contents of the Part 3 component were then added to the
mixer end blended for an additional S minutes .

(4) One quart of lylens was added to the *11. . mixturs to assure
ease of flew through the rubber spray hoses and blendMg continued doT
mp additional 10 minutes.

(5) Th. contents of the Pan 1 component wer. then added to the
mixt ure La three equal increm ents in order to i n r s  complete and thoroug h
wetting of the filler

(6) Follow ing the addition of the last ingredient, mixing was
• ntias ed for approxImately 20 minutes to insure thorough blinding.

$
-I
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e. Application progsdures~
(1) B~ii ~~ nt: The following spray equipment, available at the

Shipyard (Shop 71)~~was found to be satisfa ctory for spraying I1.-5015
(Figure 4 of Mcloauro (3)).

(a) A $ gallon sinks bottom outlet spray tank, fitted
with a 32 pound follower plato.

(b) A 10 foot length of amedyeny sandblastiag hose (1 1/4”
ID — 2 ”  0.0).

(c) A DeVilbiss veredagit. spray gun with 1/4” air nozzle.

(2) ~~~~~~ st ructu ral members , comprising the “acoustic
“win dow’! areas 

• andliFfI ls were masked prior to spraying in order to prevent
• spattering and overs prayi ng. (Figures l-~ai1d 2 of enclos ure (4)).

(3) Pressures ~~ 1oyed: After the ingredients wore mizOd U
outlined in paragzapb ~ a move, the entire contents war, poured into the
spray tank, the follower plate was inserted on top of the material, and
the following pressures applied:

(a) Full line pressure (90 - 100 psi) on the material.

(b) Atomiz ing pre ssure adjusted to a fine spr ay (app roximately
50 psi)

(4) Spay ing of ~ aes: Pt-SD15 vu sprayed to the interiors
of th. two 360 inch donar ~~met as follows :

(a) LSS RIO1 COD 8201; Material was applied to the
• bottoa-of the dame to fO~I$at th . area currently being damped with the standa rd

samd-fo installation. In addition, the ML-SmS for ailatio n was sprayed
along the sides of the “non-window” areas in line with the bottom of the
transducer (Figaro 3 of enclosure (4)).

(b) ~~S M~ç ~ENVt ~DP $3:~~ All pract icable “men-window”
areas were cowered,_rnciuaing tlsS DStton bt the dome, a 7 1/2” wide strip
below the flange aru~~d the periphery of the entire dame, and a 12” wide
str ip em each side of the dam. at the after sins: baffl e (Figaro 4 of encloeuis
(4)).

(C) Th. t~.-SD1S fomilation was sprayed to $ nominal
thichnoss of 1/2”~~pproxi.ste1y 4.5 lb/eq ft), over sound painted surfaces
ceenistia g if Po~~ la 117 pre-treasmeut primer, 119 enti-corrosivo pmim,
and 121 anti-fouling paint (Figuz 1 of enclosure CS)). A metal probe
was used to determine the thishnesa of the ceasing. Ii the case of the

Ucal surfaces, it vu necessary to spray lti ple suS . of lt-$915
Se ebviste the possibilit y of sagging (Figure 2 of ensiu .a’. (5)),

unit of material (appssaimately U.S pounds) severed 14.11 eq. ft
at 1/4” $hicho.ss.

4
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(5) Procsutio Measures : It is important to note that the
curing charactesil ci 0 any epoxy-po ysaid. syst em such as 4.SDIS,
are dsp.ndent on the prevailing temperature and hsaidity conditions. Therefore,
it was necessary to employ the following procedures:

(a) All spray applications wore conducted indoors with
a temperature of approximately 70’ F being maintained at all t imes (h ..
3 of enclosure (5)).

(b) All material s were sto red indoors at approximately 70 F
- Cc) No material was mixed unless it .mald be scheduled

for appli catio n during the course of a sing le work shift .
- 

- - (6) Care of ~~4sment : Cleaning of equipment vu affected in
the following manner:

• (a) The mixin g container , spray tank s, pins, etc.. were
first cleaned w ith a solven t , such as~zylene, and followed by a soap and
boili ng eater wubdown.

- T (b) Hoses were cleaned un4~r pressure by first blowing
- 

3: - zylene through, followed by soap and boiling water .

(7) Rsce eaded praqices to b! .mplo~od ~~ s~rqyii pj )I~4plS:Rased
- - on the experiences gaA~ne~ In spr aying ne bdo ~b0 mdi  hönar %mei •the 4.$DlS material as described above , it is recomeended that the follow -

ing application procedures be employed.

(a) The temperature of the Part 2 component is to be
maintained at 9 0 F  for at least one hour prior to mixing in order to
decrease- its viscos fty and improve mixin g characteristics .

(b) A slow speed, heavy duty, double planeta ry mixer ,
similar to the Ross NLsei:- which is available in the Laboratory (Figaro 4
of enclosu re (5)), is re: :nded for future applications . A mixer of
this type offers b.n.r blending charac teristics and reduces mixing time .

(c) It has been found that some of the components of the
fomilatios may collect on the sides of the mixi ng container. Should this
occur, it is important to scrape the material off the sides and blend into
the mixture.

(d) At least 3 or4coata aro to be applied inorder to
obtain the required material thickness on suetieni *irfaces. In additio n,
it is necessary that each separate corn be ~sred for at least one day prior
to the ap~1i.ation of the next coat.

0
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(0) In the event that indoor application is not feasible ,
it is suggested that suit able coverage ho constructed around the dome
so that the required temperature can be main tain.d.

(f) Approximately on. hour , Just prior to the end of a work
shift • shoul d be allotted for cleaning purposes.

4. Q$T ANALYSIS: A comparativ, cost analysis for instal ling the standard .
foan S7StOU sad the spr ayable t’t-SDIS material ix 360 inch domes is presented

-
• below. In addition, a ~ompsrison is made between the estima ted (reference

- - (k)) and actual costs of installin g the ~L-SDl5 fo railMion.

• a. S~~$r dome 4~~~ d w ith standard sisd i-foam syste (bot tom only1

~~ eri*[ cost

4500 lbs Ottowa sand at *5.00/100 lbs $225 -

• 450 lbs ~ ckf~~ Part A-CA62OT at $2.00/lb 900
225 lbs bdfo Part B— CM2OR at $2.00/lb 450

Total material cost $l ,S73

Labor cost

Smen .days  at $33/day $264
• 8 man - d~ys (overhe ad) at $21/day 16$

•~ a~~~1f•s1t

Thtal Ccots $2,007

b. ~~~~~~~~~~~~ ~~~m~~ i u I -~~~.~ju1 u - ~iI~~~~ - — ~~~~~
~~~~~~~ z~i~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~i ~~ ;

-

~~ ~~ 1 ~~~~ Iii~~I~L p

Mu~t~rLal ~ps~t

41-SD1S material at $0.33/lb plus cost of solvents and miscellaneous
material for cleanin g equipment: 8stimated

lbt t

Labor cost -

N . days at $33/day

• days (overhead) at p1/day 10 *210 12 $252

T~~,1 IM!. ~it~1 $540 $648

3~~~~II .VI 
$890 $973

$
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• I~ t.ri~1 cost

- ML-SD1S material at $0.33/lb plus cost of solvents and miscellaneous
material for cleaning equipment. 

______

Ths ;~e~~
Labor Cost Es tiastod Actual

dais cost d~ys cost
Man - days at $33/day fl ‘~~ S 14 ~~Y
Man - days (overhead) at $21/day 11 *231 14 $294

Total labo r cost $594 $756

Total Cost $994 $1141

d. A comparison of th . cost of installation of the PL-SD1S fo railatiom
Versus the sand-foam syst em indicates amei~~ of $1,034 in the cass of on.
dome, and $866 in th. case of the second dome, when using the spray eble
)t-SD1S material .

• e. Besides the cost advantage, it is also important to ante that
the additional material coverage, resulting from th . ability to spray the
~t-SD1S fo railat ion on wsrti.a1 surfaces, will result in improved Vibration
damping characteristics in Alps ’ douse.

S. coNcu~lcx~s

~~Ths ~8~-SD15 Vibration d pixg fo rmelatio n, a develop ment of the Applied
Science Laboratory, vu successfully sprayed on to the bottoms and “non-
window” vertical surfaces of the interiors of two 360 inch sonar dunes.
On the basis of th. experiences of the Laboratory with the vibration
d~~ ing characteristics of Viscoelastis materials , it is eapectdd that
the. following advantages will be obtained by the application of the
spispable 4.4015 material is lieu of the cenventional send-foam system:

a. I roved i effo tive noss. Improvement in sonar effi ciency be.
caia o sup, 0 on aracteristics of the ~4L-SD15 forailation ,
particularly over the frequency range from 3,000 cps to 11,000 cpa, and
became of the additional coverage achieved. -

b. Lower cost - Substantial cost s ings in application (approximately
$1,000 pet ~~meJ and asint.m co.

• p

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - ---_—~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~ - -
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- c. Imeroved water resist ance .- Resistant to prolong ed wateri~~~rsion~, t1~ePeby elim inating corros~~~ degradatio n in sprayed areas
• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ of appli cation over curved

- 
-

- surfaces, in corners , and letwsen c1os4~r $pI~~~ strucwrai asube \
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ __

-
~ 

‘).. Plane Retardant - Self-eztiigiashing charscteristics th
-~ accordance with ASTM msi1~ J~ D-635.

5 on.. ~xce11ent adhesion to pr~~ J or ~ tpria_sd
- steel surfa~~ijiJ~ ,c a and heavy vi brat ions.

wo iiht. - Substantial reduction in the overall weight of thed~~ ed dome.

6. Rf l1I ~~ WORK

Future work in this program, directed towards reducing sonar self -
• anis, in the ASW progr am to increase sonar capability, will include:

a. Further development of the 4.-SDIS forailation and spray equipmentto achieve greater cos t savings and improved application procedures.
- - b. Investiga t ion of the feasibility of using the spraysble ML-SD1Sfor ailation in those shipboard applications where other types of Vibration

-
. • - reductio n materials are presently being instal led,

c. Development of acoustically - t ransparent materials in order tocompletely cover the interior sonar surface without restrictin g souad trans..
~iS5iOfl .

d. Determination of the characteristics of the ML-SD1S foranlation
~md.r conditions of deep submergence for possible application in deep..diving submarines. -

- e. Participation in sea t rials of both the 05$ RIO~ and the IS$M~ KEN ZIE (October or Noveuber 1963) in order to determine the damping
- effectiveness of the 4.-SD1S material and also to determ ine differen cesin sonar ckaract*rtstics attributable to differenc es in the extent of coverag e

in the two domes, as described in subparagraphs e (4) of paragraph 3.

~ 

.
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EnclOsure (1)

Forail atio n of 4.-SD1S Sprsyab le
Vibration Damping Materia l

Comeonent Function Part s ~
y Weight

E 5ZB -i
~fl U CO-R!act t

~SL~ ~ ~~ ~~~~~~ue ~~~~~~tant

Ifa~owaz 4d04 t’J b~~rInit.J Para~hn
Plane Retardant

Mtimony Trioxide (~Y Flame R.tard*~it 
- 

14~F (Technical Grade-Powder
L Form)

Sand t01 - - -

(~S7 Pattisa 90 Percent
80 Mesh) Filler 400- 0 - SIL t’7J - 

~Th1zOtro~lc Aa~flt 
- 12

~ ow~~ iz !1o. LA1s t.i A~~~Iak Ai.nt~~~ 
-

~~ia~~ ~
‘ol~vent 

-
- 

-
-

Notes: (1) Shell Chemical Co., New York 20, N.Y.
(2) General t itil ls Inc. , Kankakee , Illin ois
(3) Robe and Hams Co., Special Products Div., Philadelphia , Pè.
(4) Koppers Co., Inc., Tar Product s Div ., Pittsburg, Pa.’~(5) city Chemical Corp. , New York, N.Y.
(6) George Pattinos Sand Co. , Bala Cyiwood, Pa.
(7) Cabot Corp., Boston 10, Mess.
(8) Azel Plastic Research Laboratories, L.I.C., NY .

.

.
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Enclosure (2)

Vibration Damping snd Stability• Characteristics of *4s3.S Foranlation
A. Vibtatila - - Oiaract Iristi ,s*(&~ ~Waq. - nomf~~i 112” tklcknes s)

Disc )!~-5UI5 5pY~~ed On to ~~5” Steel P1sC3~ 
--

Diane ter ?r4uency 1~flicd~~ ~ec~~ ~*t. 
— Nrcent ~nuenr(Inches) - (‘~h/ssc) (db/s.c 

~i P~ -

$ 1,600 5,900 6.8
6 3,000 

- 
15,900 9.74 6,500 24,000 7.0

3 1/2 8,250 25,500 5.7_ lO 750 . 19 000 3,2
Disc Method

8. Stability Qtars~teristic.s

• 1. Flame retardant
2. Resistant to salt water i ersion
3. Resistant to j et fuel (JP.5) i ersio n

• 4. Good adhesion to pr~~ed and prMad sutface s

.
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