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Formilatioa of Sprayable ML-SD1S Vibration Damping Msterial
Vibration Demping and Stability Characteristics of ML-SD1S
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Photo L-19529-1

Figure 1, View Showing 6 GaIlew Packaging Container

Figurc 2, View Showing Packaging of Individual Components
Figure 3. View Showing Air Powered Mixer

Figure 4. View Showing 5 gallon . Binks Spray Tank, Follower
Plate, Hose, and DeVilbiss Gun

Photo L-19529-2

Figure 1, View Showing Masking of Acoustic "Window” Areas
Figure 2, View Showing Masking of Baffle

Figure 3. View Showing Extent of ML-SD1S Coverage on USS RICH
Figure 4. View Showing Bottom and Vertical Surface Coverage
with ML-SD1S on USS MAC KENZIE

Photo L-19529-3

Figure 1. View Showing Application of ML-SD15 Damping Material
Figure 2. View Showiang Partially Completed Application of ML-SDI1S
to 7 1/2" Area Below Flange on USS MAC KENZIE

Figure 5. View Showing Meams of Supporting Dome for Indoor Spray
Application

Figure 4, View Showing Slow Speed, Double Planetary Ross Mixer
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' SERRKUGL
&, The development program on sonar dome damping, suthorized in reference
(8), is contimuing at the Applied Science Laboratory.

b. This weport deals specifically with the application of ML-SDIS,
a sprayalils viscoelastié:. formulation developed g the Laboratory,.to the
interiors of two 360 inch sonar demes, in lieu of the conventional sand-
foam vibration damping system preseatly used.

2. AzgaN

8, i 3 for domes: Although instrumentation for
sonar de OR P 13 L) rly @dvanced stage, the presence of
interference noises still remains the fundamental controlliag factor in
establishing sonar range and accuracy. Some of the interference noise
is transmitted to the sonar transducers as a result of vibrations due to
hydrodynamic or structure-borne excitations in the hull-mounted somar
dome itself. One of the methods currently used to reduce the Vibratioms in
the AN/SQS-23 sonar dome is to fill the lower sectimn, below the acoustic
"window”, with spproximately 5-6 inches of Ottowa sand and to blanket
this samd vith foamed-in-place, high density polyurethane femm.

b. Defi ci sand-foem ing system: In vefereace (d),
Buresu o ps rese es discussed the deficiencies in-
hereat in the sand-foam system. Field reports had indicated that the foam
blanket loosened and permitted water to penetrate the sand., This water
penetratioh, coupled with movement of the sand, resulted in both corrosion
and erosion degradation of the dome, and decreased damping efficiemcy. It
was concluded that greater damping of the sonar dome, without the resultant
corrosive condition, might be accomplished by substituting a visseelastitc
material.

¢. Pou - ) r domes: In feferemce (b), the Laboratory,
Tepo $ O Te ce (e)),poured into the
bottoms of & 100 inch sonar dome, produced damping esseantially equivalent
to that obtained with 300 lbs, of sand and foam, and, furthermore, that
neither the M.~-D2 material nor the primer applied to the hull was affected
in any way by dmmersien ih 4% salt water solution,

4. Spraysble MIL-0SIS damping system for domss:

(1) Reference (c) reported the development of a vibratien dempiag
spray system consisting of the following:

., (8)..A high aggregate, men-pag, viscoelaszic formulatipn,
as M.-SD15, which.cduld be sprayed on Wrtical and overhead surfaces. The
formulation of this material is presented in eanclosure (1). .
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(b) Equipment for spraying this material at relatively
low pressures.

(2) Test results indicated that the ¥ibratien damping characteristics
of the ML-SD15 formslatiom (4.5 1b/sq ft at a nominal thickness of 1/2"),
as determined by the Disc Method, reference (e), were somewhat better than
the conventional ML-D2 material over the frequency rangs from 1600 cps
to 9000 cps (enclosure (2) ), and superior to a 6" sand-foam system
(spproximately 49 1b/sq ft) over the frequency range from 3,000 cps to
11,000 cps (reference (f)).

(3) In view of the above developments, it was recommended that the
Buresu suthorize the Laboratory to spray the ML-SD15 formulatiom on the
bottom and non-window vertical surfaces #f a 360 inch sonar dome of one of
the vessels stheduled for conversion under the FRAM program at the
New York Naval Shipyard, for the purpose of establishing s technique of
application in a large dome, and to determine the performance of the
ML-SB1S -sprayed dome, under ship service conditions.

3. P ION OF ML-SD15 K TION 70 SONAR DOMES

8. authorization: On the basis of the recommendation in
roforcaeo= Fc!i .l 'ﬁ 5!:"«:" ssions held on the occasions of referemces (g),
(h) snd (1), the Bureau, in reference (j), authokized the applicatiom
of ML-SD15 to the AN/SQS-23, 360 inch sonar domes of the USS RICH (DD-820)

and the USS MAC KENZIE (BD-836) - both scheduled for FRAN Gonveliioms &t
the New York Naval Shipyard.

b. Procurement As specified in paragraph 6 of reference (j),
the m,mwremﬁ-rm pounds of ML-SD15 material from Philadelphis
Resins Company, Incorporated, 7637 Queen Street, Philadelphia 18, Pemsylvania,
on a proprietary basis.

¢, Packaging of ML-SD1S formulation: The ML-SD1S matetial was proamd
as an qpﬂ.ﬁf Y Y 5.5 pound, S part systea packaged in a single

gallon container (Flgro 1 of enclosure (3)) and consisted of the fouuhg
ingredients:

(1) Pt 1 consisted of a mixture of 31 pounds of material in a
6 gallon cam as follows (Figure 2 of enclosure (3)).

(a) 30 pounds of No. 57 Pattinos send (90 percent - 80 mesh)
(b) 1 pound of Antimony Trioxide

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

(s) 3.3 pounds of Halowax 4004
(b) 8,0 poounds of Versamid 115
(¢) 2.3 pounds of Flow Whiz No. LAIS
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(d) 0.4 pounds of DMP -30

(e) 1.0 pounds of CAB=0-SIL

(f) 0.04 ounces of pigment (black).
(g) 7 ounces of Xylene

(3) Part 3 consisted of a mixture of about 2.2 pounds of material
in a 1 quart can as follows (Figure 2 of enclosure:(3))

(a) 1.5 pounds of Epon 828
(b) 9.5 ounces of Xylene
(c¢) 0.16 ounces of pigment (white)

NOTE: The Parts 2 and 3 containers were embedded in the samd-amtimewy trioxide
afxture of the Part 1 (6 gallon container) for shipping purposes. (Figure 1)
of enclosure (3)). ¢

d. %!I procedures: Mixing of the various components of the ML-SDIS
formula was ¢ n the following manner:

(1) The Part 2 component of the formulation, in the 2 gallon can,
1 was judiciously pre-heated to approximately 90°F on steam pipes and/or
heat 1 « It is important to note that Part 2 contains 8 pounds of a
highly Viscous polyamide polymer which is extremely difficult to mix at
temperatures below 90°F,

(2) After pre-heating, the contents of the Part 2 component were
transferred to an air-powered mixer available at the Shipyard (Figure 3
of enclosure (3)) and mixed for approximately S5 minutes to further decrease
the viscosity and to insure homogeneity of the mixture, :

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

(4) Ome quart of Xylene was added to the shewe aixture to assure
ecase of flow through the rubber spray hoses and blending continued for
ap additional 10 os,

(§) The conteats of the Part 1 component were thea added to the
mixture in three equal increments in order to insure complete and thorough
wvotting of the filler

(6) Pollowing the addition of the last ingrediemt, mixing was i
continued for spproximatsly 20 mimutes to insure thorough blending.
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e, mymton grouduns,

(1) t: The following spray equipment, available at the
Shipyard (Shop 71), was to be satisfactory for spraying ML-SD15
(Figure 4 of dénclosure (3)).

(a) A S gallon Btmks bottom outlet spray tank, fitted
with a 32 pound follower plate.

S e (b) A 10 foot length of Goodyear sandblasting hose (1 1/4"
- . . )o

(c) A DeVilbiss vermiculite spray gun with 1/4" air nozzle.

(2) Masking: Dbme structural members, comprising the "acoustic
"window” areas. an es were masked prior to spraying in crder to prevent
spattering and overspraying. (Figures 1 :and 2 of enclosure (4)).

(3) Pressures loyed: After the ingredients were mixdd as
outlined in pmmﬂ% entire contents were 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) Atomizing pressure adjusted to a fine spray (approximately
50 psi) :

4) SE’S*“I of Qgs: ML-SD15 was sprayed to the interiors
of the two 360 inc nar gomes as follows:

(s) USS RIQI (DD 820): Material was applied to the
bottom.of the doms to ace area currently being damped with the stendard
sand-fomm installation. In addition, the ML-SD1S formulation was sprayed

along the sides of the "non-window" areas in line with the bottom of the
transducer (Figure 3 of enclosure (4)).

(b) W All practicable "nen-window"
aress were covered, ng he dome, & 7 1/2" wide strip

below the flange around the periphery of the entire dome, and a 12" wide
strip on each side of the dome at the after sonar baffle (Figure 4 of eaclosure

(4).

(c) The ML-SD1S forsulation was sprayed to & nominal
thickness of 1/2" roximately 4.5 1b/sq ft), over sound painted surfaces
consisting of Fo 8 117 pre-treatsent primer, 119 amti-corrosive paist,
and 121 anti-fouling paint (Figure 1 of enclosure (S)). A metal prede
was used to determine the thickness of the ¢o In the case of the
vertical surfaces, it was necessary to spray multiple esats of ML-SD1S
to cbviate the possibility of sagging (Figure 2 of enclosure (S)).

One wnit of material (approximately 48.S pounds) covered 14-135 sq. ft
st 1/4" thickness.
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(5) Precauti Measures: It is important to note that the
curing characteristics of aay epoxy-polyamide system such as ML-SDiS5,

are dependent on the prevailing tempersture and humidity conditions. Therefors,
it was necessary to employ the following procedures:

(a) All spray applications were conducted indoors, with
& temperature of approximately 70° F being maintained at all times d!"
3 of enclosure (5)).

(b) All materials were stored indoors at approximately 70° F

: (c) No material was mixed unless it ssuld be scheduled
for applicstion during the course of a single work shift,

(6) Care of equipment: Cleaning of equipment was affected in
the following manner:

(a) The mixing container, spray tanks, guns, etc., were
first clesned with a solvent, such assxylene, and follewed by a soap and
boiling water washdown.

(b) Hoses were cleaned under pressure by first blowing
xylene through, followed by soap and béiling water,

(7) Re nded practices to 10 15 :Based
on the experiences g n spraying ar domes,

the ML-SD15 material as described above, it is recommended that the follow-
ing application procedures be employed.

(s) The temperature of the Part 2 component is to be
maintained at 90°F for at least one hour prior to mixing - in order to
decrease: its viscosity and improve mixing characteristics.

(b) A slow speed, heavy duty, double planetary mixer,
sinilar to the Ross Miwer- which is available in the Laboratory (Figure 4
of enclosure (5)), is recommended for future applications. A mixer of
this type offers better blending characteristics and reduces mixing time.

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

(d) At least 3 or 4 coats are to be applied in order to
obtain the required material thickness on werztical surfaces. In additien,
it is necessary that each separste cost be éured for st least one day prior
to the spplication of the next coat.
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(e) In the event that indoor application is not feasible,
it is suggested that suitable coverage be constructed around the dome
30 that the required temperature can be maintained.

(f) Approximstely one hour, just prior to the end of a work
shift, should be allotted for cleaning purposes.

4, AN I18: A comparative cost analysis for installing the standard-

below, In addition, a comparison is made between the estimated (reference
(k)) and actual costs of installing the ML-SD15 formulagion,

mga €08t

ML-SD1S material at $0,33/1b plus cost of solvents and miscellaneous

material for cloaning equipwment: am% %
IN T I

&f cost

Man - days at $33/day Act
o T

Man - days (overhead) at 1/day 10 $210 12 $252

Total (aber cost  $540 $o48

$890 $973

e gt SR NI TS AR R e

foam sys e sprayable ML-SD1S material in 360 inch domes is presented

a. ar do with s ayd sand ..-foam syst ttom onl
Material cost
4500 1bs Ottowa sand at $5.00/100 1lbs $225 -
450 1bs Inckfomm Part A-CA620T at $2,00/1b 900
225 1bs lockfoam Part B-CA620R at $2,00/1b 450
Total material cost $1,57%
Laboy cost
8 man - days at $33/day $264
8 man - dpys (overhead) at $21/day 168
Total labor cost $432
: Total Costs $2,007
b. lone damped L-SD15 form OF terial applied to bottom
L long $1des Oof the "non-window in_1ine with the DOLLOm ¢
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B wum,ummmmmm:twl-
PAD. sbove, 8 7 1/Z wide strip below the flange around th

Material cost
. ML-SD1S material at $0.33/1b plus cost of solvents and miscellaneous
material for cleaning equipment. Estimated Actual
Ib  cost
Y035 ~¥30o 107 3585
Labor Cost Estimeted Actual
b e 3_"8'_:_—?0'& s cost
Man - days at §33/day i+ b 207§
Man - days (overhead) at $21/day 11  $231 14 $294
Total labor cost $594 $756
Total Cost $994 $1141

d. A comparison of the cost of installation of the ML-SD15 formulatiom
versus the sand-foam system indicatesaswing.of $1,034 in the case of one
dome, and $866 in the case of the second dome, when using the spraysble
ML-SD15 material,

e. Besides the cost advantage, it is also important to note that
the additional material coverage, resulting from the ability to spray the
ML-SDIS formulation on ‘wertieal surfaces, will result in improved vumm
damping characteristics in ships' domes.

S. CONCLUSIONS ;

k- \‘nn ML-SD1S Vibratiom damping formulation, a development of the Applied
Science Laboratory, was successfully sprayed on to the bottoms snd "non-
window" vertical surfaces of the interiors of two 360 inch sonar domes.
On the basis of the experiences of the Lsboratory with the vibration 3
damping characteristics of ¥iscoelastic saterials, it is expectéd that
the. following advantages will be ohtained by the application of the
sprayable ML-SD1S material in lieu of the conventional sand-foam system:

c. ) § tiveness- Improvement in sonar efficiency be-
I%Mtummmu of the ML-SD1S formulatiom,
pu'ueuuﬂy over the frequency range from s.ooo cps to 11,000 cps, and
because of the additional coverage achdeved.

b. Lower cost - Substantial cost savings in applicstion (approximately
$1,000 pe and maintenance.
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- ¢. lmproved water resistance .- Resistant to prolonged water
temersions, ﬂ,{oﬁsy o“ﬂnanl ng corrosive) degradation in sprayed areas.
e SR O SSMRENIE IS

gd. 1 ve licatiol yes,~ Ease of spplication over curved
surfaces, in corners, and Detween clo 8 s s,
Lo

Te. Flame Retardant - Self-extiagushing ch
. - - g characteristics.in
TR RO et gt

accordance w D-635,

GT. Inproved adhesion.- Excellent adhesion to primed or wnprimed

steel surfaces act to shock) and heavy vibrations,

( Lower weight = Substantial reduction in the overall weight of the
damped dome. ’:

6. FUTURE WORK

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

8. FPurther development of the ML-SD15 formulation and spray equipment
to achieve greater cost savings and improved application procedures,

b, Investigation of the feasibility of using the sprayable ML-SD1S
formulation in those shipboard applications where other types of wibration
. Teduction materials are presently being installed.

€. Development of acoustically ' transparent materials in order to
completely cover the interior sonar surface without restricting sound trams-
mission.

d. Determination of the characteristics of the ML-SD1S formulation:
under conditions of deep submergence for possible application in deep-
diving submarines. ;

¢, Participation in sea trials of beth the USS RICH and the USS
MAC KENZIE (October or November 1963) in order to determine the damping
effectiveness of the ML-SD15 material and also to determine differences
in sonar charactéristics attributsble to differences in the extent of coverage
in the two domes, as described in subparagraphs e (4) of paragraph 3,

o b s SR R SR S i g o e e B PR e 7
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Enclosure (1)

Formulation of ML-SD15 Sprayable
Vibration Damping Material

Parts B_z Wei mt

o
-5

14

(Technical Grade-Powder

PRty

(#57 Pattine 90 Percent
400
A

Notes:
o

(1)
(2)

4
(5)
(6)
(7
(8)

Shell Chemical Co., New York 20, N.Y,.

General Mills Inc,, Kankakee, Illinois

Rohm and Haas Co., Special Products Div., Philadelphia, Pa.
Koppers Co., Inc., Tar Products Div., Pittsburg, Pa,

City Chemical Corp., New York, N.Y.

George Pattinos Sand Co,, Bala Cynwood, Pa,

Cabot Corp., Boston 10, Mass,

Axel Plastic Research Laboratories, L.I.C., N.Y,
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Vibration Damping and Stability
Characteristics of ML-§81S Formulation

A. vm%m g%n ' %mmuﬁ- '
. 8q. - ckness)

B. snbigstz gggtorgstic:

Flams retardant

Resistant to salt water immersion

Resistant to jet fuel (JP-5) immersion

Good adhesion to primed and umprimed sutfaces

MR A R
c
Diameter Tequen ctive ® n ng
glnehoq (% /se¢) (dbluj b P < 8 GiLa

8 1,600 5,900 6.8

6 3.m 15 .900 9.7

4 6,500 24,000 7.0

31/2 8,250 25,500 5.7

3 10.750 19.000 3=2

*Disc Method
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