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FOREWCRD

1. This Mlitary Standard provides instructions for the selection, instal-
l'ation, maintenance, and repair of vibration danping materials.

2. Noise radiated froma ship into the seais in part due to the resonance
response of the ship's structures to applied vibratory forces. These forces,
for the most part, originate in machinery or equipnment supported on foundations,
bul kheads, and decks. The turbulent flow of water around the hull of a surface

ship or submarine produces hydrodynam ¢ forces which excite the hull plates in
vibratory notion. Danping treatments applied on these structures reduce the

anplitudes of notion and force at their nunmerous resonance frequencies, and thus
reduce radiated noise.
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1. SCOPE

1.1 Scope. This Mlitary Standard establishes uniform standards for the
sel ection, I nstallation, maintenance, and repair of currently-approved vibration
damping materials, except those used for nounts and pipe danping. Information
on mounts and pipe danping may be found in NAVSH PS 0939-001-2010. It specifies
the types of danping materials to be used in both submarines and surface ships
delineates those areas where the treatnents nornally are applied, and provides
guidelines for their installation and maintenance. This docunent is intended
to suppl ement individual ship specifications, and to provide guidance in those
i nstances where specific direction has not been made available in the form of
ship specifications

1.2 Cassification. Danmping materials are of the follow ng types and
cl asses:

Type | - Chromated-felt inpregnated with a visco-elastic materia
(usual I'y polyisobutylene) constructed in accordance wth
ML-G 20241.  (Not recommended for new design, see 6.1).
Type Il - Flexible plastic tiles normally 12 by 12 inches contai ning
graphite constructed in accordance with M L-P-23653

Cass 1 - Tiles used for danping steel plate in the tenperature
range of 35 to 55 degrees Fahrenheit (“F).

Class 2 - Tiles used for danping steel plate in the tenperature
range of 56 to 80°F or 56 to 90°F if constrained.

Class 3 - Tiles used for danping steel plate in the tenperature
range of 81 to 155°F or 91 to 155°F if constrained.

Type Il - Flexible plastic tiles nornmally 12 by 12 inches of epoxy
pol yam de resin filled with a large volune of sand in
accordance with M L-P-22581
Type IV- See 6. 2.
Type V - Aflexible nitrile rubber tile normally 12 by 12 inches
constructed in accordance with M L-T-24487

Cass 1 - Tiles which are 3/4-inch thick and are used with a
1/8 inch glass reinforced plastic restraining septum
for danping netal plate 1/2 inch or less in thickness
Class 2 - Tiles which are 5/8-inch thick and are used with a
1/8 inch alumnum constraining septum for danping neta
plate greater than 1/2 inch in thickness

2. REFERENCED DOCUMENTS

2.1 Issues of docunents. The follow ng docunents, of the issue in effect
on date of Invitation for bids or request for proposal, forma part of this
standard to the extent specified herein.
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Plastic Sheet and Strip, Thin Gauge, Polyolefin.
Skin Protective Conpound, Chenical Barrier.
1,1,1-Trichl oroet hane, Technical Inhibited
(Methyl Chloroform.

Air, Conpressed, For Breathing Purposes.

Al lum num Alloy 5052, Plate and Sheet.

Petrol atum Technical .

Insulation, Electrical, Synthetic-Resin Conposi -
tion, Nonrigid.

Shock Tests, H. 1. (H gh-lInpact); Shipboard Machin-
ery, Equipment and Systems, Requirenents for.
Corrosion Preventive Conpound, Petrolatum Hot
Appl i cation.

Plastic Sheet: Lamnated, Thernosetting, Cotton-
Fabric-Base, Phenolic-Resin.

Paint, Antifouling, Vinyl (Formulas No. 121 and
129).

Corrosion Preventive Conmpound, Solvent Cutback,
Col d- Appl i cati on.

Detergents, General Purpose (Liquid, Nonionic).
Plastic Lam nates, Fibrous @ ass Reinforced,
Marine Structural.

Resin, Polyester, Low Pressure Lam nating, Fire-
Ret ar dant .

C eaning Compound, Fuel Tank and Bil ge.

Thread Conpound; Antiseize, Zinc Dust-Petrolatum
Plastic Sheet, Vibration Danping.

Steel Plate and Shapes, Wl dable Odinary Strength
and Higher Strength: Hull Structural.

Paint Coating Systems, Steel Ship Tank, Fuel and
Salt Water Ballast (Metric).

Plastic Tiles, Vibration Danping.

Studs, Arc Welding, and Arc Shields (Ferrules),
General Specification for.

Studs, Arc Welding, and Arc Shields (Ferrules);
Type |, Cass 1, 2, 3 and Type II, Cass 1, 4,
5 BA, 6, Odinary Strength Steel, For Direct
Energy Arc Vel ding.

Studs, Arc Welding, and Arc Shields (Ferrules);
Type V, Oass 1, 4, 5 5A Corrosion-Resistant
Steel, For Direct Energy Arc Weélding.

Paint, Epoxy-Polyanm de General Specification for.
Paint, Epoxy - Polyanmide, Geen Primer, Formula
150, Type I.

Paint, Epoxy - Polyanmide, Exterior Topcoat, Haze
Gay, Formula 151, Type I.

Paint, Epoxy - Polyanide, Topcoat, Wite, Formula
152, Type |I.
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Pai nt, Epoxy - Polyanm de, Topcoat, Red, Fornula
156, Type I.

Paint, Epoxy-Polyam de, Primer, Yellow Fornula
158, Type I.

pai nt, Epoxy - Polyam de, Geen primer, Fornula
150R66, Type I1I.

Paint, Epoxy - Polyanide, Exterior Topcoat,
Haze Gay, Fornula 151R66, Type I1I.

Paint, Epoxy - Polyam de, Topcoat, Wite,
Formula 152R66, Type II.

Adhesive for Plastic Vibration-Danping Tiles.

Acoustic Reflector Tile, Type AR-I(U).

Acoustic Absorber Tile, Type AA-4(U).

Tile, Rubber Vibration Danping, Type MRL No. 3.
Coth, Silica Gass; Coth, Coated, d ass,
Silicone Rubber Coated.

Nut, Self-Locking, 250°F, 450°F, and 800°F, 125
KSI Ftu, 60 KSI Ftu, and 30 KSI Ftu.

Packagi ng and Packing of Two Conponent Materials
in Senkits.

Fabrication, Wl ding, and Inspection of HY-80/100
Submarine Applications.

Nut, Self-Locking, Hexagon, Regul ar Height, 250°F,
(Nonl- Metal lic Insert) Non-Corrosion-Resistant
Steel.

Nut, Self-Locking, Hexagon-Regular Height, 250°F,
(Non-Metallic Insert) 300 Series Corrosion
Resistant Steel.

NAVAL SEA SYSTEMS COWVAND ( NAVSEA)

0900- LP- 000- 1000
0967- LP-412- 3010

0967- LP-412- 3020
0967- LP-412- 3030
0967- LP-412- 3040
0967- LP-412- 3050
S9086- VD- STM 000

T9830- AA- DDT- 010 -

- Ship Hulls Fabrication Welding and Inspection.

- Sonar Done Handbook Vol ume 1 For AN SQS-4 and
-23 (Sonar Domes).

- Sonar Done Handbook Vol une 2 for AN SQb- 26
(Steel and Rubber Dones).

- Sonar Done Handbook Vol une 3 for AN SQQ 38
(G oup Sonar Dones).

- Sonar Done Handbook Vol une 4 for AN SQQ 23
(Rubber Sonar Domes).

- Sonar Done Handbook Volume 5 for WERR
(Submari ne).

- Naval Ships Technical Manual Chapter 631

(Preservation of Ships In Service, Surface

Preservation and Painting.)

Sonar Donme W ndow Design Requirenents.
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(Copies of specifications, standards, draw ngs, and publications required
by contractors in connection with specific acquisition functions should be
obtained fromthe contracting activity or as directed by the contracting officer.)

2.2 Other publications. The follow ng documents form a part of this
standard to the extent specified herein. Unless otherwise indicated, the
issue in effect on date of invitation for bids or request for proposal shall

apply.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

A 366 - Steel Sheet, Carbon, Cold-Rolled, Conmercial Quality.
(DoD adopt ed)
A 569 - Steel Carbon (0.15 Maxinum Percent), Hot-Rolled Sheet
and Strip, Commercial Quality. (DoD adopted)
B 209 - Alum numand Al um num Al l oy Sheet and Plate. (DoD adopt ed)
D 364 - Industrial Gade Xylene. (DoD adopted)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON
National Electric Code

(Application for copies should be addressed to the National Fire Protection
Association, 60 Batterymarch Street, Boston, MA 02110.)

SOUTH COAST AIR QUALITY MANAGEMENT DI STRICT

Rules and Regul ations
Rul es 102 and 442

(Application for copies should be addressed to the South Coast Air Quality
Managenent District, 9150 E. Flair Drive, El Mnte, CA 91731.)

STEEL STRUCTURES PAINTING COUNCI L ( SSPQ)

Pai nting Manual, Volume 2, Systens and Specifications, Surface
Preparation Specification SP10 - Near Wite Blast C eaning.

(Application for copies should be addressed to the Steel Structures
painting Council, 4400 5th Avenue, Pittsburgh, PA 15213.)

(Technical society and technical association specifications and standards
are generally available for reference from libraries. They are also distributed
among technical groups and using Federal agencies.)

3. DEFINITIONS

3.1 Anti-corrosion paint. Anti-corrosion paint is a paint coating intended
to control corrosion by i1solating the netal surface from the environnent. Some
anti-corrosion paints also contain netallic elements and other ingredients that
provide a neasure of cathodic protection and inhibit corrosion.
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3.2 Antifouling paint Antifouling paint is a paint coating used to
Prevent (or reduce) biotic growth on surfaces exposed to seawater. Present-day
fornul as usual |y contain a mechani smthat |eaches copper or tin ions by which
marine organisms, trying to attach thenselves to the surface, are poisoned.

3.3 Constraining layer. Constraining layer is a mediumstrength steel or
alum num al oy plate which varies in thickness according to the thickness of the
steel structure that is to be danped. A constraining |ayer generally is used
on steel structures that are 3/4 inch or greater in thickness. The purpose of
the constraining layer is to limt extensional distortion of the danping tile
when under goi ng nechani cal deformation, thereby increasing shear distortion
with consequent inprovenent in danping efficiency. The constraining |ayer
always is bonded to the danping tile.

3.4 Danping. Danping is the process of reducing the anplitude of
vibrations as they travel through a structure. This reduction is acconplished
by applying to the structure a material that has an inherent viscous |oss.

3.5 Danping naterial. Danping material is a plastic or rubber-like sub-
stance that can be applied to structures to reduce vibrations. It may consist
of atile that can be cemented to the structure, or a material that can be
sprayed on.

3.6 Dry filmthickness. Dry filmthickness is the thickness of a coat
of paint after 1t has dried or cured

3.7 Epoxy. Epoxy coatings, fillers, and adhesives are tenacious, very
strong materials formed by a chemical reaction. The reaction is started by
m xing the epoxy resin with a curing agent; the product nust then be applied
pronptly, since the nixture cures in a short tine. SOme epoxy conponents are
toxic and irritating to the skin.

3.8 Free-layer danping. Free-layer danping are danping tiles which are
installed wthout a constraining or restraining layer. The tiles are attached .
to ship's structure with an epoxy adhesive

3.9 Galvanic corrosion. Galvanic corrosion is the type of corrosion
(for exanple, pitting) resulting fromthe chemcal reaction that takes place
when two dissimlar metals are in contact with each other or are inmersed in an
electrolytic ionic solution (such as seawater). It can also occur if anode-
cathode variations in the same alloy exist over the same piece of netal

3.10 Git-blasting. Git-blasting is a surface preparation operation that
utilizes only dry sand or grit. The grit-blasting technique is nornmally enployed
whenever the netal being cleaned is especially sensitive to rusting due to the
presence of water.

3.11 Near-white netal. Near-white metal is a condition of a netal surface
whi ch has been grit or sand-blasted where oil, grease, dirt, ml| scale, rust,
paint, and other foreign material has been renoved, except for very light
shadows and discoloration (see SSPC SP10).
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3.12 Resonance frequency. In general, the resonance frequency of a
structure is the frequency at which the maxi mum vibration signal can be obtained
for a given stinulus.

3.13 Restraining layer. A restraining layer is a glass-reinforced plastic
sheet, 1/8-1nch thick, the purpose of which is to restrain the danping tiles in
the event they should becone detached by severe mechanical shock forces. The
restraining layer is secured to the ship's structure with metal studs. A lubri-
cant is used between the restraining layer and danping tiles in installations
external to the pressure hull

3.14 Sweep-blasting. Sweep-blasting is a surface preparation technique
in which the operator noves the streamof sand or grit very rapidly across the
surface to give it a light cleaning

3.15 Tenplate. Tenplate is a gage or pattern, such as a thin plate or
board, used as a guide during fabrication of a piece or conponent to ensure
that it confornms to the shape or contour desired

3.16 1,1,1 trichloroethane. 1,1,1 trichloroethane (methyl chloroformn

is an organic conpound, used as a solvent to remove grease and oil from steel
surfaces and danping naterial

3.17 Zinc. Zinc is a block of metal alloy comonly used as a sacrificial
anode to protect the ship's structure from gal vanic corrosion.

3.18 Zinc chromate. Zinc chromate is an al kyd-based coating containing
the rust inhibitive pigment zinc chromate

4, GENERAL REQUI REMENTS

4.1 Discussion. Specific areas to be danped, along with the type and
quantities of damping materials to be installed, are delineated in individua
ship specifications or in detail drawings. In the absence of those specific
details, the follow ng guidelines describe the general areas of usage and the
consi derations governing use of damping materials. In general, those areas
to be danped shall have a mininum of 80 percent average coverage

4.2 Ceneral. Danping treatments shall not be installed in the follow ng
areas on either submarines or surface ships

(a) Tocurved surfaces having a radius of 18 inches or |ess

(b) Toeither side of a structure in way of |ead ballast, bul kheads
with lead shielding, and filled voids

(c) To the underside of deck areas that are covered with ceramc
tiles or trowel-on deck covering on the top side

(d) Tiles shall not be installed where the panel to be danped is

less than 3 inches wide or 64-square inches in area

(e) Tiles shall not be installed on webs of channel, T and I-beams
and sides of angle bars and structural tubes where width of
tile would be less than 3 inches, or distance between supports
or boundaries is less than 1 foot.

(f) Tiles shall not be installed where constraining or restraining
layer width would be less than 3 inches.
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) In reactor conpartnents.

) On pressure hull of subnarines.

) In way of zincs.

) The interior of potable water tanks, sanitary tanks, depth
control tanks, bilge collecting tanks, hydraulic oil tanks,
and lubricating oil tanks

4.2.1 Interference from other systens. \Were interferences such as
pi ping and wireways are encountered, at least 2/3 of the panel area shall be
danped, but the total area shall have a m ninum of 80 percent average coverage

4.2.2 Pre-formng danping materials. Constraining layers and danping
tiles shall be preforned, if necessary, to provide intimate contact with the
surface to be danped. However, it is not necessary to cut danping tiles
installed on the web of curved hull frames to conformto the curvature of the
frame (see 4.3.4 and figure 1).

4,2.3 Areas with reinforced menbers. There is no requirenent to apply
danping material over areas with underlying stiffeners (see figures 2 and 3).
However, there is no harmin danmping over underlying stiffeners, and this
shall be done if attenpts to avoid the stiffeners conplicate the danping
installation.

4,2.3.1 Areas with irreqularly shaped nenbers. \here staying within
tolerance fromwelds on irregularly shaped areas requires excessive triming
straight |ine approxinmations, which exceed drawi ng tolerance, may be used, pro-
vided at least 2/3 of the area is danped

4.2.4 Damage preventive neasures. Danping treatments are susceptible to
damage or destruction by heat. No burning or welding shall be performed in the
vicinity of such installations without first removing the danping material in
way of the heated plate, and covering the danping material in the vicinity with
glass cloth blankets in accordance with ML-C 24576 or equal as protection from
wel d spatter

4.2.5 Constraining |layers. Constraining |ayers nmay be cut to the size of
the danping tile, but shall be no less than 3 inches in wdth or 64-square inches
in area.

4.2.5.1 Studs, nuts, and washers. Corrosion-resistant steel (CRES) 304
or 316 studs, nuts, and washers shall be used in spaces subject to inmersion in
water or oil where restraining or constraining of the danping tiles is required.
This includes bilges and fuel tanks. Odinary strength steel studs, washers, and
nuts are used in non-floodabl e spaces which require restraining or constraining of
the danping tiles. Prior to assembly of CRES nuts and studs, threads shall be coat
with an antiseize conmpound in accordance with ML-T-22361, to prevent galling.

4.2.5.1.1 Replacenent of studs. \Wen replacing mssing studs, restraining
or constraining layers (if installed) shall be renoved, and the danping tile
cut away over an area approximtely 4 by 4 inches, centering on the hol ding
point. The surface shall be ground to bare nmetal in way of the stud attachnent
point. Adhesive and tile particles shall be removed over the renaining area
New studs shall be installed using the automatically-timed arc wel ding technique
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originally enployed. Studs shall be preserved and tiles replaced as described
in the appropriate section of this standard. Studs shall not be welded in
place without first removing the approximtely 4 by 4 inches of tile around
the holding point. Proper surface preparation prior to stud attachnent, fol-

| owed by preservation after welding, is critical to mnimze galvanic and
other types of corrosion. (Renoval of constraining |ayer shall be in accord-
ance with 5.2.9.3.)

4.2.6 Materials installed in conbination with danping treatnments.

4.2.6.1 Acoustic absorptive or thermal insulation. Sone areas require
the application of elther acoustic absorptive or thermal insulation (fibrous
glass batting) over danping tiles. \Wen installed over free |ayer danping
tiles, at least 75 percent of the total number of studs required to secure each
section of insulation shall be welded to the structure being danped using the
automatic-tinmed arc technique. Welded studs shall be installed prior to
cleaning and painting operations. Holes, 7/8 inch in dianmeter, shall be cut
drilled, or punched in the danping tiles to provide passage for the wel ded
studs. A maxi num of 25 percent of the total number of studs required to secure
each section of insulation may be attached directly to the danping tiles. The
studs in this case shall be welded to a pad or baseplate, at least 2 inches
square, of the sane type metal as the stud, and the pad in turn shall be bonded
to the danping tiles using adhesive in accordance with M L-A-24456. \Wen
acoustic absorptive or thermal insulation is installed over constrained danping
the studs shall be welded directly to the constraining |ayer, provided an
installation of identical design has been subjected to and successfully passed
the grade B, class | high-inpact shock test of ML-S-901 for type A |ightweight
equi pment. If the installation has not been shock qualified, studs shall be
wel ded to ship's structure in the same manner as when installing acoustic or
thermal insulation over free-layer danping. Holes 7/8 inch in diameter, shall
be cut in the danmping tiles and the constraining layer to provide passage for
the studs. Figure 4 shows details of typical installation of acoustic absorptive
or thermal insulation over both constrained and free-layer danmping tiles

4.2.6.2 Reflector and decoupler tiles. Acoustic reflector and decoupler
tiles, such as type AR-1 in accordance wth M L-A- 24485, do not provide danping
to the structure on which they are attached. Accordingly, it is necessary to
install danping materials either on the reverse side of the structural menber

or under the reflector tile. If the danping tile is installed on the reverse
side of the structure, installation shall proceed in the manner described in
the appropriate section. |If danping tile is to be installed under the reflector

tile, the followng steps shall be taken

(a) The danping treatment shall be selected based on the thickness
of the structure to be danped wi thout regard to the reflector
tile.

(b) Stud length shall be Increased to account for the thickness
of the reflector tile,

(c) Stud spacing may vary slightly due to the requirenent to main-
tain a 1-1/2 inch space between holes for studs and the
reflector tile edge. Attenpts shall be made to conform as
closely as possible with danping treatment stud |ocations

(d) Reflector tiles shall replace restraining |ayers where applicable
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(e) Reflector tiles shall be bonded to the outer side of the danping
treatment in a manner simlar to that for bonding constraining
layers to danping tiles

(f) Nut tightening and torque requirements for reflector tiles shal
be foll owed when installing danping tile under reflector tile.

4.2.6.3 Acoustic absorber tiles. Acoustic absorber tiles, such as type
AA-4 in accordance W th ML-A-24486, do provide some measure of danping to the
structure to which they are attached. Currently, danping material is not applied
to those areas where acoustic absorber tiles are installed.

4,2.6.4 Cableway hangers. In sone instances, cableway hangers and |ight
hangers have been wel ded to danping treatnent constraining |ayers. Repair and
repl acement of these installations shall proceed in a manner which will not
damage the damping treatnment. Individual ship specifications shall be referenced
as gui dance for additional applications of this technique. Design aspects such
as shock, cost reduction, and repair of danping shall be considered.

4.2.6.5 Air pollution regulations. Air pollution regulations to limt the
anount of certain solvents are being invoked in many states. For exanple, in
California, the South Coast Air Quality Management District, Los Angeles, invokes
Rul es 102 and 442 (previously Rule 66) to limt the use of solvents. These rules
are applicable to paint in accordance with ML-P-24441. Accordingly, specifica-
tions covering paint in accordance with M L-P-24441 which conply with California
rules are indicated by the addition of the subscript “R 66" after the individua
fornmula nunbers. Where M L-P-24441 paints are specified, type Il fornulas
conformng to California rules shall be used wherever those air quality rules
are applicable.

4.3 Submari nes.

4.3.1 Main ballast tanks. Danmping materials shall be installed on the
i nboard side of outer shell plates and on one side of all transverses, |ongi-
tudinals, and flats within the tanks. Materials installed in ballast tanks
shall be restrained to prevent detached material fromfalling to the bottom of

the tanks and thus clogging dewatering ports. Type Il, class 1 tiles, bonded
to the steel structures and restrained or constrained as specified in tables |
and 11, and type V, class 1 tiles restrained with I/8-inch thick glass-reinforced

plastic sheets normally are used in this area. Danping shall be installed such
that it will not interfere with transducers or sonar arrays. A typical instal-
lation is shown on figure 5.

TABLE |.  Weight per unit area and nonminal thickness of tile to be applied
on difrerent thicknesses of netal plate up to 11/16 1nches.

Thi ckness of neta
plate to be danped Tile unit weight Nomi nal thickness
(inches) (Ib/ft? (inches)
1 /Less than 1/8 0.9 1/8
/8 to 5/16 2.8 3/8
Over 5/16 but less than 3/4 4.5 5/8

See footnote at top of next page
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[ On some SSN 688 and SSBN 726 class subnarines, 0.9 pound per square foot

(Ib/ft* tiles have been installed on plating |ess than 1/4 inch in

t hi ckness. This is not recomrended for new design.

TABLE ||

Constraining |ayer requirenents for heavy wei ght plates

using type Il tile weighing 2.8 [b/ft" 1/

Thi ckness of stee
structure to be danped

Thi ckness of stee
constraining |ayer

Thi ckness of al um num
constraining |ayer

(i nches) (inch) (inch 2[)
3/4 to 13/16 inclusive 0.110 (Gage No. 12) 5/ 16
Over 13/16 to 1-3/16 0.180 (Gage No. 7) 1/2
i nclusive
Over 1-3/16 to 1-9/16 1/4 34
i nclusive
Over 1-9/16 to 2 5/16 |

i ncl usive

1/ On some SSBN 726 class submarines 0.9 Ib/ft’tiles have been used in con-
strained |ayer danping.

2/ Allum num constraining |ayers have been used with type Il danping in the past.
Current practice is to install steel constraining |ayers, except where
danping constrained with alumnumis being repaired. In those instances,
the alumnum may be re-installed or renewed.

4.3.2 Tanks-bilge-collecting, main |ubricating oil and |ubricating oi
settling, shaft lubricating oil sunp, surge, depth control, sanitary, and potable
water. Danping materials are installed only on the dry sides of these tanks
In some cases, the entire area of the tank is covered, depending upon acces-
sibility and the possibility of resonance excitation of the structures. The
areas on these tanks to which danping material is applied usually are inside the
pressure hull and thus generally are at tenperatures above that of seawater
tenperature. However, the average surface tenperature of the steel shall be
used in determning the class of type Il tile to be used to danp these tanks
Classes of type Il tile shall be in accordance with tables Il and IV
Steel plate in these tanks may range in thickness from 1/8 inch to over 1
inch, depending on the type of tank. Free-layer type Il tiles weighing 2.8 or
4.5 1b/ft*, or constrained with steel plate, depending on the thickness of
the steel plate to be danped, shall be used in these areas. Type Il tile
wei ghts and constraining |ayer thickness shall be in accordance with tables
| and I'l. Typical installations are shown on figures 2 and 3.

TABLE 111. Selection of type Il tile by class based on operating

tenperature on I1ghtwelght plate, 11/16 inch and bel ow.

Qperating tenmperature (°F) Cass of tile to be installed

35 to 55 !
56 to 80 2
81 to 155 3

10
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TABLE IV. Selection of type Il tile by class based on operating
tenperature on heavywel ght plate, 3/4 Inch and up

Qperating tenperature (°F) Class of tile to be installed
35 to 55 1
56 to 90 2
91 to 155 3

4.3.3 Superstructure, fairwater, and other free-flooded spaces. Only the
i nboard side of shelT plates (non-pressure hulT), fTairwater plates, and one
side of all transverses, longitudinal, flats, and supports shall be danped.
The extent of installation depends on the design of the particular ship. The
requirements for danping material are the same as those used in ballast tanks,
except that the tiles shall be restrained only in those areas where their dis-
| odgenment could danmage sensitive equi pment

4.3.4 Hull frames. The webs of hull frames that support machinery or
noi se-critical equipment foundations usually are danmped for a distance of at
least 3 feet on either side of the foundation attachment point. Danping
materials shall be installed only on one side of the web. If webs on franmes
are 11/16 inch or less, danping shall be in accordance with table |, however
if the webs or franes are 3/4-inch thick or greater, danping treatnment shal
consi st of type 11 tiles weighing 2.8 Ib/ft’ constrained with a steel plate
in accordance with table Il. Figure 6 shows a typical installation of this
type of danping treatnment. Figure 7 provides details. It is not necessary to
cut danping tiles on the web to conformto the frame curvature, and they may
be installed as shown on figure 1 (see 4.2.2).

4.3.5 Machinery or noise-critical equipnent foundations, bul kheads, and

irders. Damping nmaterial shall be installed on only one side of all nenbers
acting as machinery or noise-critical equipment foundations when vibrationa
energy can be transmtted to the foundation. It also is applied to one side
of the bul kheads, girders, and decks, except those shielded with |ead, that
support machinery, noise-critical equipment, or foundation attachnents which
will transmt vibration to the hull. Type Il tiles shall conformto the
wei ghts and the constraining layer requirenents of tables | and II. { asses
of type Il tile shall be selected based on the average surface tenperature

as specified in tables Ill and IV. For exanple, the reduction gear casing
and the foundation supporting the reduction gear requires type Il, class 3
tile. A typical installation of danmping tiles on a foundation made from heavy
steel plates is shown on figure 8. Figures 9 and 10 show an installation of
type Il, class 3 tiles on two sections of a reduction gear case. Figures 11
and 12 show details of typical installations of tiles on bul kheads made from
heavy-wei ght steel plate. Figures 13 and 14 show typical installations of
constrained tiles installed on girders.

11



Downloaded from http://www.everyspec.com

M L- STD- 2148( SH)
12 August 1983

4,3.6 Platform decks and supporting beans. Danping material shall be
installed on the underside of platformdecks, except those decks that have
ceramc tile or trowel-on deck covering installed on the top side. Type |
tile in accordance with tables Il and IV shall be used in these areas depend-
ent upon average surface tenperature. Figure 15 shows a typical installation
of danping material on the underside of a platform deck. A typical installation
on a deck beam supporting a platform deck is shown on figure 16

4.3.7 Sonar dones. Requirenents for danping materials are specified in
the particular submarine class specifications and installation plan draw ngs
Type I, class 1 tiles and type V, class 2 tiles are used in the sonar access
trunk, and are constrained. -~ NAVSEA 0967-LP-412-3050 provides gui dance in
working with submarine sonar domes.

4.4 Surface ships.

4.4.1 Hull, franes, longitudinal stiffeners, and keel. Danmping materia
shall be installed on the I nboard side of the hull, below the waterline, on one
side of webs of frames, one side of longitudinal stiffeners and on the top and
one side of the keel. If the structures to be danped are-in the vicinity of
the sonar done, type Ill plastic tiles shall be used. The fore and aft distance
fromthe sonar dome to which structures shall be danped depends on the |ocation
of the sonar dome and the distribution of machinery in spaces above the done.
Wien the dome is located at the bow of the ship, danping material normally shal
be installed above the dome and to at |east the first watertight bul khead aft
of the dome. If the done is positioned aft of the bow, danping naterial normally
is applied to at least the first watertight bul kheads fore and aft of the done.

A single layer of type Ill tiles shall be installed on steel plate up to 1/2

inch in thickness; two layers of type Ill tile shall be applied to plates of
greater thickness. If the structure to be damped is in or near machinery spaces
type Il tiles normally are used. The weight of tile to be applied for various

t hi cknesses of steel plate to be danped shall be in accordance with tables | and
Il.  Selection of the class of type Il tile to be applied based on constraining

| ayer and operating tenperature requirenents, if any, shall be in accordance with
tables Il and IV.

4.4.2 Bul kheads and platform decks. Wthin the space limts delineated in
4.4.1, danping materials shall be installed on one side of all bul kheads and on
the underside of platformdeck plating, except decks that have ceramc tile or
trowel -on deck covering on the top side of the plating. The types of danping
materials discussed in 4.4.1 shall be Installed on these structures; type Il tiles
in or near machinery spaces and type IIl tiles in vicinity of sonar dones.

4.4.3 Surface ship machinery foundations. Danping materials are installed
on one side of all menbers Tocated in the vicinity of sonar domes as delineated

in 4.4.1 which can inpart vibrational energy to the hull. Type Ill plastic tiles
normal |y are installed on steel structure up to 11/16 inch In thickness. For
foundations of greater thickness, constrained type Il, class 2 tiles weighing 2.8

Ib/ft2 shall be used. Danping materials also are installed on one side of select-
ed machinery foundation nenbers | ocated within machinery spaces as outlined in

ship specifications. Type Il, class 2 tiles normally are applied in these areas.
For areas which operate at tenperatures above ambient roomtenperature, such as
the reduction gear casing and foundation, type IlI, class 3 tiles are used

12
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4.4.4 Fuel oil and salt water tanks. Danmping material shall be installed
on one side of the boundaries of oil and salt water tanks |ocated in the vicinity
of sonar domes within the linmts delineated in 4.4.1. \ere practicable, danping
material shall be installed on the dry side of the tanks. Type IIl plastic tiles
shall be installed on these structures. Danping material shall not be installed
inside JP-4, JP-5, lubricating oil, or hydraulic system tanks. However, it is
perm ssible to install type Il danping materials inside tanks containing diese
oil, distillate fuel oil, Navy special fuel. oil, or salt water, provided they
are protected by a paint coating fromdeterioration due to imersion in the
liquids. A single layer of type Ill tiles shall be installed on steel plate up
to [/2-inch in thickness. Two layers of type Il tile shall be installed on
plates of greater thickness. Type Il tiles shall be applied to these tanks
when located in machinery areas, and do not require protection against inmersion

4.4.5 Sonar dones. Danping and special acoustic materials shall be in-
stalled on specified interior surfaces of surface ship sonar domes. The type
and extent of materials to be applied normally are contained in individual ship
specifications.  NAVSEA 0967-LP-412-3010, 0967-LP-412-3020, 0967-LP-412-3030,
0967- LP-412- 3040 and T9830- AA- DDT- 010 provide gui dance on areas to be covered
and on installation procedures

4.5 CGeneral health and safety requirenments. This section addresses m ni mum
heal th and safety aspects of applying damping materials with epoxy paints and
adhesives. Information which applies to a particular type of danping materia
is included with the specific material installation procedures.

4.5.1 CGeneral health hazards. Several aspects of tile installation expose
personnel to conditions and situations that represent actual or potential danger
to thenmselves and to others in the area. The frequent necessity to use toxic
and flammable materials, pressurized equipment, |adders, scaffolding, and rig-
ging always represents a potential hazard. Hazards also may be caused through
I gnorance or carel essness of the operator.

4.5.1.1 Paint materials. Mst paint materials are hazardous to some
degree. The mgjority are flammble, toxic, and can irritate the skin.

4.5.1.1.1 Epoxy paints. Uncured epoxy resins and pol yam de, amne, or
pol yam ne coring agents In epoxy paint systens in accordance with ML-P-24441
have been shown to cause dermatitis. Major problens in handling epoxy systens
occur as a result of the caustic nature of the amne curing agents. These agents
may cause burns (ph of 13 to 14) and sensitization. Inhalation of amne fumes
may cause nucous menbrane irritation and asthmatic symptonms. Overexposure to
the solvents in these systens may cause headache, nausea, dizziness, and uncon-
sciousness.  Solvent content includes: Nbutyl alcohol, naptha, and ethyl ene
gl ycol nonoethyl ether.

4.5.1.1.2 Vinyl antifouling paints. Vinyl paints are irritating to the
skin. The solvent vapors, at Tow concentrations, can cause mucous nenbrane irri-
tation and at high concentrations may result in drowsiness, and unconci ousness,
Chemi cal content includes: nethyl isobutyl ketone xylene and tricresyl phosphate.

4.5.1.2 Adhesive materials. Uncured epoxy adhesives can cause dermatitis
and sensitization. Qdors fromthe adhesive conponent are offensive to sone in-
di vidual s
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4.5.1.3 Danping materials. In general, damping materials are therno-
plastic epoxy or nolded rubber. They do not represent severe health hazards
under normal circunmstances.

4.5.1.4 Surface preparation materials. Preparation of a surface for
pai nting and bonding often requires the use of solvents and cleaners, which will
harm the skin unless used with care. Paint renovers are very irritating to the
skin and some are highly toxic. High pressure abrasive blasting methods can be
hazardous. Pressures as low as 10 to 15 pounds per square inch (Ib/in’) have
been known to cause serious injuries. Carelessness during abrasive blasting
operations can also result in lung disease after continued exposure. Steam
cl eaning procedures enploy both high heat and pressure, and can be hazardous to
the operator and personnel in the vicinity if not properly handl ed.

4.5.2 Ceneral safety neasures. Potential hazards in all tile installation
operations make a continuing and enforced safety programessential. Adequate
safety procedures will provide protection against the three major types of
hazards; accidents, fire, and health. Personnel shall be thoroughly famliar
with safety rules. Each worker is responsible for adhering to established
precautionary prograns.

4.5.2.1 Working environment. The working environment shall be exam ned
before sending workers 1nto any work area. Hazards, such as poor ventilation
and noxious vapors, shall be considered. Before a worker is allowed to enter
such an area, he or she shall be protected by devices that will allow himor
her to work in safety. Special action is required if:

(a) Oxygen concentration is |ess than 20 percent, or

(b) Combustible gas meter readings show differences between the
work space and outside air, or 10 percent below |owest explosive
limt (LEL), or

(c) It isknown or suspected that the work space may contain toxic
vapors or gases that are not practical to measure with equip-
ment on hand (such as distillate fuels, kerosene, or Navy
standard fuel oil).

I'f ventilation is required, outside air shall be provided at a maxinum rate of
20 changes per hour, but no less than that needed to provide a safe atnosphere.
OQtherwise, respiratory protective equipment shall be provided. Wen exhaust
systens are used, such as in a tank, the system shall take suction fromthe
bottom of the tank or a sinmilar area in which the work is being done. The
potential of a still area or pocket shall be considered. Individuals shall
never work alone in a hazardous area. The discharge from exhaust systens
shall be arranged so that contam nated air will not create health hazards in
surroundi ng areas. Personnel shall be provided with suitable eye protection
(safety goggles, chemical safety goggles) and appropriate protective clothing
such as hard hats and safety shoes, and inpervious clothing as necessary.

4.5.2.2 Respiratory protection. Personnel shall wear the proper type of
face mask in hazardous areas. Devices shall be approved by the National Insti-
tute for COccupational Safety and Health (NIOSH and M ning Enforcement Safety
Administration (MESA).
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4.5.2.2.1 Types of respirators. The nost inportant types of respirators
are as follows:

(a) Dispersoid respirators, for protection against dusts present
when sanding. These respirators contain filters only

(b) Chemcal cartridge respirators, for protection against funes
and organic solvent vapors. These respirators contain
activated carbon cartridges which absorb the fumes or vapors.

(c) Supplied-air respirators, for use in closed areas where safe
ventilation cannot be supplied. N OSH approved fresh air
bl owers of the positive pressure type shall be provided for
each two respirators and the hose linmted to 150 feet.
Breathing air quality shall conformto BB-A-1034.

4.5.2.3 Eye protection. Safety eyewear, safety glasses and chenical splash
goggl es, shall be worn 1n areas where there is a possibility of particulate,
msts, vapors, solvents, and adhesives contacting eyes. This may occur during
operations involving blasting, sanding, spraying solvent, w ping, or adhesive
mxing and spreading. Safety eyewear shall be kept clean and readily avail able.
They shall contain | enses of unbreakable glass or plastic, and allow adequate
peripheral as well as straight ahead vision

4.5.2.3.1 Eyewashes. Energency eyewashes shall be in proxinity to opera-
tions where eye irritation may occur. Portable eyewashes shall be available
wherever fixtures are not feasible.

4.5.2.4 Protective clothing. Personnel shall wear clean clothing, cover-
ing themsel ves as much as possible, to avoid skin contact with paints, solvents,
or uncured adhesives. Safety helmets or hoods shall be worn when using abrasive
blasting media. Hard hats and steel-toed safety shoes shall be worn wherever
there is any possibility of danger fromfalling objects. Shoes shall have
non-ski d rubber soles when working in enclosed spaces, or where flammble
vapors nay be present.

4.5.2.5 Safety precautions for abrasive blasting. The safety precautions
specified in 4.5.2.5.1 through 4.5.2.5.6 are directed towards preventing injury
and property damage. They also shall be followed to preclude inadvertent intro-
duction of abrasive blasting materials into ship's spaces, into open ship's
equi pment or systens, and onto unprotected equi pment while conducting abrasive
bl asting operations on and in the vicinity of naval ships.

4.5.2.5.1 Preventive neasures. Abrasive blasting within the ship shal
not be acconplished until steps have been taken to positively prevent contan na-
tion and spread of abrasive and dust to adjacent compartnents, machinery, and

equi pnent .

4.5.2.5.2 Requirenents prior to blasting operations. The ship's force
and all shops shall be notified of when and where abrasive blasting operations
are to be acconplished. Shops and the ship's force shall take the follow ng
precautions to protect equipment and structures
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(a) Drop cloths and masking shall be used to prevent damage from
the abrasive material

(b) Temporary divisional shields and other sealing or blanking-off
measures shall be used to prevent abrasives fromentering
machi nery, pipes, seawater inlets, and punp wells through
various openings.

(c) Were rennte service connections provide water or ventilation,
such as seawater for the auxiliary seawater systemwhile the
ship is in drydock, the inlet to that connection shall be
| ocated and shall be arranged such as to prevent the entry to
bl asting contam nants.

(d) Additional sealing and protective precautions shall be taken to
the extent necessary to protect adjacent ships, buildings, and
stores. Abrasives and dust can enter ships through open sea
val ves, hatches, ventilation systens, tenporary openings, and
nornmal entry ways frequently opened and closed, or entry ways
forced to remain open due to other work. If there is any
possibility that abrasives can enter a ship, even though all
possi bl e precautions are taken, critical surfaces and parts of
machi nery, including electric and el ectronic equi pment, shal
be positively sealed or otherwi se protected. Mchinery com
ponents such as reduction gears, open boilers, hotwells, and
turbines in various stages of disassenbly are especially vul-
nerable. Personnel in or near the blasting area shall be warned
of possible hazardous conditions. In all circunstances, close
cooperation between ship and shipyard personnel is required

4.5.2.5.3 Pre-abrasive blasting inspection. The entire area to be bl asted
shall be visually inspected. Heavily rusted or corroded areas, damaged netal
and holes in structure or piping shall be investigated for further technica
exam nations and possible repair prior to commencenent of blasting operations
Abrasi ve bl asting hoses routed through conpartnents shall be identified by a
sign (appropriately marked) posted in each conpartment that warns against damag-
ing the hoses.

4.5.2.5.4 Post abrasive blasting inspection. The entire area shall again
be visually inspected for pits, scabs, and scars. Suspected wall thickness
reductions shall be reported for further technical exam nation.

4.5.2.5.5 Abrasive blasting protective equipnment. Blasters shall wear
hoods and airline respirators or alr helmets of the positive pressure type
Qther mandatory clothing includes rubber or leather gauntlet gloves, safety
shoes, and coveralls. Personnel, other than blasters, including machine opera-
tors and personnel engaged in work in the vicinity of abrasive blasting opera-
tions shall wear full eye protection and N OSH approved dust respirators.
Approved ear protectors shall be worn wherever the airborne noise |evel is above
85 decibels (dB)(A). Both ear plugs and ear nuffs (double protection) shall be
worn if the noise |evel exceeds 108 dB(A).

4.5.2.5.6 Staging. Staging shall be stable and correctly positioned for
safety, convenience and confort of the blast operator
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4.5.2.6 Safety precautions for nixing paint

4.5.2.6.1 Fire prevention precautions. Snoking, open flame (such as
mat ches and torches), and hot work are prohibited in or near the area where
paint, varnishes, lacquers, and their solvents are mxed. Spilled paint or sol-
vents shall be wiped up imediately to reduce fire and vapor hazards. Rags or
other itenms used for paint clean-up shall be placed in a separate container
having a closed top for disposal

4.5.2.6.2 Accidental ignition. Extrene care shall be taken by persons
working with solvent-based coatings to elimnate all possible sources of ignition
(such as matches, cigarette lighters, and steel buckles) fromtheir persons.
Wr ki ng personnel shall wear canvas boots over their shoes or shall wear rubber
footwear when standing on steel decking. Plastic clothing shall not be worn
Loose steel objects shall be removed fromthe inrediate vicinity of coating
oper ations.

4.5.2.6.3 Electrical equipnment. Electrical equipnent in roons where
extensive paint mxing operations are carried on shall be installed in accordance
with class |, group D requirements of the National Electric Code. Explosion-
proof lanps with shatterproof |enses shall be used

4.5.2.6.4 Personnel protective precautions. These precautions apply to
ship paints in general. Skin contact, eye contact, ingestion, and breathing of
msts or vapors in excess of the threshold limt value shall be avoided. A Navy
Environmental and Preventive Medicine Unit or a Navy Regional Medical Center
shal | be consulted for surveying if doubt exists on acceptability of personne
protective procedures. Shipyard personnel shall contact a Qccupational Safety
and Health Office representative for surveys or technical advice regarding
protective equipnent.

4.5.2.6.5 Sensitivity and allergic reactions. Personnel with a history of
chronic skin disease, allergies, or respiratory ailments shall not work with paint
compounds and solvents. Persons handling these naterials shall avoid contact with
the skin and the eyes or inhalation of mst or vapors. No food or drink shall be
allowed in the paint area. Wen handling paints and solvents, care shall be ex-
ercised to wash hands before eating, drinking, smoking, or using the toilets

4.5.2.6.6 Vinyl paints. Personnel mxing these paints shall wear solvent-
resistant synthetic rubber gloves and apron. Sleeves shall be kept rolled down.
NI OSH approved hal f-mask respirator wth organic vapor cartridge shall be
required when air sanpling data indicates solvent concentrations in excess of
the exposure limt values, or when it is reasonable to assunme that sol vent
vapor concentrations cannot be controlled by ventilation and are expected to
exceed the threshold linmt value for the solvent involved.

4.5.2.6.7 Epoxy paints. Epoxy paints in accordance with ML-P-24441 are
used in this standard. Commercial epoxy paints conformng to DOD-P-23236 type |
class 1 are considered to be an acceptable alternative to ML-P-24441, and may
be substituted for ML-P-24441 where referenced in this document. (M L-P-24441
is preferred, however.) NAVSEA S9086- VD- STM 000, chapter 631 provides addi-
tional guidance. Epoxy paints are used as part of the adhesive system In
general, two to three coats of paint are applied prior to bonding of danping
titles. The vinyl paint precautions of 4.5.2.6.6 also apply to epoxy paints.
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4.5.2.6.7.1 Dermatitis and allergy hazard. As a consequence of ingredients
used to provide superior adhesion and high anti-corrosive perfornmance, epoxy
paints present greater health hazards than many conventional paints. This re-
quires strict adherence to adequate safety precautions. |f epoxy coatings con-
tact the skin, skin shall be cleaned imediately with soap and water. Solvents
shall not be used, as they can thin out and spread the paint over the skin, per-
mtting deeper penetration of the paint into the skin and thereby increasing the
hazard of irritation or allergic reaction.

4.5.2.6.7.2 Epoxy thinners or solvents. Epoxy thinners or solvents con-
tain such ingredients as ethylene glycol monoethyl ether which is readily ab-
sorbed into the body through the skin. Particular attention to skin protection
i's necessary to prevent skin absorption from adding significantly to overal
exposure, especially during cleaning of equipnent.

4.5.2.7 Safety precautions for paint application. Safety precautions for
mxing shall apply also to application. Additional requirements are presented
in this section.

4.5.2.7.1 Danger area. A danger area for each painting operation shall be
defined by the local activity and clearly delineated by signs. A danger area is
that area in which there Is a possibility that explosive mxtures may collect.

4.5.2.7.2 Application by brush or roller. Precautions for brush or roller
application are the same as those for mxing, except that there are increased
potential hazards from flammable or toxic solvents. Additional ventilation may
be needed to comply with requirenents for flammable material control. Additiona
ventilation or use of respirators may also be needed

4.5.2.7.3 Vinyl and epoxy paints. Personnel applying these paints by
brush or roller shall avoid skin contact with the paint or its conponents by
wearing sol vent-resistant synthetic rubber gloves and apron. Sleeves shall be
kept rolled down. A face shield or chem cal safety goggles shall be worn to
protect the face and eyes. Protective cream in accordance with P-S-411, type Il
shal | be used on exposed parts of the skin to act as a barrier and to facilitate
cleaning after painting. Local exhaust or supply ventilation shall be used to
control personnel exposure to solvent vapors.

4.5.2.7.4 Application by spray. The application of paints, varnishes,
lacquers, enanels, and other fTanmmable |iquids by the spray process is nmore haz-
ardous than brush applications because of the volume and concentration of the
wor k and because spraying produces a residue which is flammble and deposits
which are subject to spontaneous ignition. Health hazards due to the presence
of potentially harnful substances may al so be present in paint spraying opera-
tions. Precautions for paint spraying include those for mixing and brushing as
well as the additional requirenments of this section

4.5.2.7.5 Fire prevention precautions. Precautions in addition to those
for brushing or mxing are necessary to prevent static sparks and to prevent
excessive concentrations of flammble solvents. The flash points of vinyl and
epoxy paints are 65°F and 95 to 180°F respectively, and can readily form
expl osive atmospheres in confined spaces. Danger areas shall extend at |east
50 feet from the painting operations and may include an entire drydock for
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extensive painting with highly flanmable paints. The vicinity of the painting
operation shall be roped-off and “DANGER AREA’ signs posted to alert personne
of the hazard. These signs are to stipulate the danger area and that smoking
hot work, or open flanmes are prohibited. Electrical |eads within the danger
area shall be seal ed and equi pnent requiring grounding shall be grounded.
During spray painting operations, fire extinguishing equipment shall be in the
ready condition.

4,5.2.7.6 Application in confined spaces. The additional precautions
specified in 4.5.2.7.7 through 4.5.2.7.14 shall be observed when coating con-
fined spaces such as tanks

4,5.2.7.7 Explosion-proof |anps. Explosion-proof [anps with shatter-
proof |enses such as Crouse-H nds Mddel RCD-6, or equal, shall be installed.
Li ghts shall be conpletely and properly assenbled in operable condition prior
to installation in the danger area. There shall be no bulb replacement or
repair of any lights within the danger area. Portable lights shall be hung on
stiffeners by means of spark-proof hooks and shall never be wapped around or
draped over supports

4,.5.2.7.8 Gas-free testing. Periodic tests to ensure safe gas-free working
conditions shall be conducted. The gas-free engineer shall conduct the initia
test, with monitors conducting the followup tests. Gas testing shall continue
as necessary during painting operations to detect dangerous accunul ations of
hazar dous vapors.

4.5.2.7.9 Ventilation. During coating operations, tanks shall be properly
force-ventilated.” Were the venting of the vapors given off by the coatings
will create an expl osion hazard outside the conpartnent being coated, water cur-
tains shall be installed at the vents. Also, ventilation shall be continued for
at least 1 hour after the coating operation has been conpleted and until vapor
concentrations remain below 10 percent of the LEL. Brush painting procedures
shal | comply with general brush painting precautions.

4.5.2.7.10 Personnel protective precautions. Spray painting shall require
all the precautions of brush painting, wth additional neasures to protect per-
sonnel fromatom zation of larger quantities of material

4,5.2.7.11 Protective clothing. Spray painters shall wear protective gar-
ments which fit snugly at the ankles, neck, and wists. They shall wear gloves
and approved airline respirators while spraying in confined spaces, when mxing
dry colors, or using other finishing materials which create flamuable vapors.
They shoul d never inhale the mst fromthe spray gun

4,5.2.7.12 Showers. \Were paint-spraying operations are conducted ex-
tensi vely, showers be avail abl e, and the-enployees shall use themafter
every shift.

4,5.2.7.13 Ceaning spray guns. Spray guns, paint containers, and hose
shal | be thoroughly cleaned after use, but shall never be cleaned in confined
ar eas
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4.5.2.7.14 Epoxy paints. personnel spray painting with ML-P-24441 paints
in other than approved spray booths shall wear coveralls, gloves, and a Nl OSH
approved airline respirator which provides full-face coverage. The air supply
to the respirator shall be approved as breathing air. Approved goggles shall be
worn, except where eye protection is provided by air-supplied respirators or
hoods.  Exposed areas of the skin shall be covered with protective cream The
sane precautions apply to application of vinyl paints, except N OSH approved
organi ¢ vapor respirators may be substituted for airline respirators when worKking
in open exterior spaces. \Were these coatings are applied overhead or on sur-
faces above waist |evel of the personnel, approved hoods which conpletely pro-
tect the head, face, and neck shall be worn

4.5.2.8 Safety precautions for adhesive nmixing and application. The epoxy
adhesives used for the installation of damping materials are not dangerously
flamable. Extra-rigid fire precautions, like those required for painting, are
not required for this work. However, the adhesives are irritating to the skin.
Frequent or prolonged exposure of the skin to the epoxy adhesive shall be avoided;
serious injury may result if any is allowed to cone into contact with the
eyes. Special precautions are as follows:

(a) To avoid dermatitis, skin cream shall be rubbed over hands and
wists before working with epoxy adhesives. After the cream
has been absorbed uniformy, rubber gloves shall be worn.
Plastic face shields shall be worn for protection of the eyes
The adhesive shall be mixed only in a well-ventilated area
Skin that comes into contact with any conponent of the adhesive
shal| be washed Immediately with soap and water.

(b) personnel with a history of chronic skin disease, allergies or
respiratory ailnents shall not work with adhesive conpounds
and solvents. Persons handling these materials shall avoid
contact with the skin and the eyes, or inhalation of vapors.
No food or drink shall be allowed in the work area. \Wen
handl i ng adhesives and sol vents, care shall be exercised to
wash hands before eating, drinking, snoking, or using the
toilets. Sensitivity of personnel shall be reported to the
nedi cal departnent.

(c) Epoxy adhesives do not produce toxic fumes, but adequate
ventilation shall be provided in work spaces to prevent
disconfort to workers from unpleasant odors given off.

4.5.2.9 Ceaning with decreasing solvents. The solvent 1,1,1 trichloro-
ethane, is used for cleaning tools, danping materials and both painted and un-
painted surfaces. It is nonflamnmable, but its vapor is noderately toxic if
I nhal ed. When this solvent is used in confined spaces, forced air ventilation
shal | be provided, and all personnel shall wear effective respirators. \WWen
used outside of confined spaces, all personnel in the area shall wear effective
respirators

4.5.2.9.1 Eye protection. Eye protection shall be worn by all personnel
when working with or near 1,1,1 trichloroethane

4,5.2.9.2 Skin protection. Protective (rubber or Viton) gloves shall be
worn by personnel working wth 1,1,1 trlchloroethane to avoid drying and cracking
of skin due to the defatting action of this solvent.
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5. DETAILED REQUI REMENTS

5.1 Installation of type Il, class 1, class 2 and class 3 damping tiles
on |ightweight plate 1/8 to 11/16-inch thi ckness (M L-P-23653).

5.1.1 Materials.

5.1.1.1 Danping tiles. Type Il, class 1, class 2, and class 3 tiles shall
be 12 by 12 inches in size, weighing 2.8 or 4.5 Ib/ft’, according to need as

indicated in table I. Cass 1, class 2 and class 3 tiles shall be installed on
steel plates exposed to various operating tenperature ranges in accordance with
table IIl. Class 1 tiles which are not covered with a constraining plate and

are installed In subnmarine ballast and trimtanks shall be restrained with glass
reinforced plastic septum plates.

5.1.1.2 Adhesive. Adhesive for plastic vibration danping tiles shall be
in accordance Wth M L-A-24456.

5.1.1.3 Restraining materials. The following materials shall be used to
restrain the danping tiles:

(a) plastic sheet, glass-reinforced, 1/8-inch thick in accord-
ance with ML-P-17549, grade 3, nade with a fire-resistant
resin conformng to ML-R21607.

(b) 304 or 316 CRES threaded studs, 3/8-16 UNC 2A by 1-1/2 inches
long after weld In accordance with ML-S-24149 and M L-S- 24149/ 3,
type V.

(c) Flat CRES washers, 2 inches, 1/8-inch thick, inside dianeter
(id.) to accommodate a 3/8-inch stud. Mnufactured from 304
or 316 CRES.

(d) Nut, self-locking CRES 3/8-16 UNC-3B in accordance with
M L-N-25027 along with Ms17830.

(e) Petrolatumi n accordance with W-P-236.

(f) Anti-seize compound in accordance with ML-T-22361.

(g) polyolefin filmin accordance with L-P-378.

5.1.1.4 Protective materials. The following materials shall be used to
protect the steel plating and danping naterials:

(a) Corrosion-preventive grease in accordance with ML-C 11796,
class 3 or ML-C 16173, grade 1.

(b) Eroxy coating systemin accordance with ML-p-24441/1 fornul a
150, ML-P-24441/2 fornula 151, and ML-P-24441/3 formula 152,
or ML-P-24441/10 formula 150R66, M L-P-24441/11 formula 151R66
and M L-P-24441/12 fornul a 152R66, as appropriate.

(c) Insulation sleeving, electrical, flexible plastic in accordance
with ML-1-631, type F, formU, sub-formU, grade a, class II,
category 1.

(d) Vinyl antifouling paint in accordance with M L-P-15931,
formula 121.
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5.1.1.5 Ceaning materials. The following materials shall be used to
clean the steel plating and danping materials:

(a) 1,1,1 trichloroethane (methyl chloroform in accordance with
O T- 620.

(b) Detergent, general purpose (liquid, non-ionic) in accordance
with ML-D16791, type I.

5.1.2 Safety precautions and environnmental control

5.1.2.1 Handling danping tiles. Tiles manufactured in accordance wth
M L- P- 23653 present no particular health hazard and may be handl ed without toxic
or dermatitis effects due to direct contact with the bare skin.

5.1.2.2 Protective neasures used when handl i ng danpi ng material s.
Adhesi ves, sealants, coatings, and cleaning conpounds and solvents, depending
on the type being used, may present health hazards. Health and safety precau-
tions covering the use of these materials are given in 4.5

5.1.2.3 Environnmental requirenents. In order to achieve the desired danp-
ing performance, a conplete adhesive bond is required between the steel surface
and the danping material. This requires that each layer of the bond (all paint
coats and adhesives) be fully cured. Epoxy materials-, in general, cure through
a chemcal reaction. To achieve conplete cure, initial mxing of the conponents
shall occur in a reasonably warm work environnment, In addition, epoxy conpounds
will not cure correctly at tenperatures below 35°F. The follow ng tenperature
conditions shall be maintained during the material installation:

(a) During application of ML-P-24441 paints and M L-A-24456
adhesives, the tenperature of the work area shall be main-
tained between 35 and 95°F. ML-P-24441 type |l paints
conformng to air pollution regulations, shall be applied at
t enperatures above 55°F

(b) When the work area tenperature is bel ow 50°F, M L-P-24441 paints
shall be mxed and allowed the proper induction time at 70°F
or greater (not to exceed 95°F), and then carried to the work
site. This is essential to ensure proper curing of the paint.

(c) When the work area tenperature is below 50°F, the M L-A- 24456
adhesive conponents shall be preheated to 70°F, mxed at 70°F
or greater (not to exceed 95°F), and then carried to the work
site. This is essential to ensure proper curing of the
adhesi ve.

5.1.3 Surface preparation prior to installation of danping tiles.

5.1.3.1 Ballast and trimtank interiors.

5.1.3.1.1 Attachnent of studs. Threaded 304 or 316 CRES studs, 3/8 inch
In diameter by 1-1/2 i1nches long, shall be welded by the automatically-timed
arc technique to the steel surfaces to be danped. The studs shall be installed
on approximately 11-inch centers and spaced so that at |east one stud-wll be
located in all tiles larger than 4 by 4 inches and at each corner of the cover
plate. Studs shall be wel ded and inspected as required by ML-STD 1688 or
NAVSEA 0900- LP-000- 1000, as applicable.
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5.1.3.1.2 Protection of stud threads. The studs shall be taped, or covered
with a short length of plastic tubing or protective cap in order to provide
protection during subsequent cleaning operations, surface preparation and tile
installation.

5.1.3.1.3 Cleaning and coating the steel surfaces. Surfaces shall be
cleaned to near-white netal by grit or sandblasting. Any oil, grease, or waxy
contam nation present on the steel or on a painted surface before tile applica-
tion shall be renoved with a clean cloth wetted with 1,1,1 trichloroethane. The
near-white metal surfaces and the studs shall next be coated with one coat each
of fornmulas 150 of ML-P-24441/1, 151 of ML-P-24441/2, and 152 of M L-P-24441/3,
or two to three coats of DOD-P-23236, type 1 or 3, class 1 to achieve a mnimum
dry filmthickness of 8 roils. Each coat shall be allowed a mninumdrying tine
as stated in table V prior to application of the next coat. If the paint can be
marked with a fingernail, it shall be given additional drying tine. Paint
which is allowed to dry for nore than 48 hours shall be cleaned by wiping wth
a clean cloth wetted with 1,1,1 trichloroethane prior to application of the
next coat. If painting the threads of the studs is not desired, as a m ninmum
the studs shall be painted up to the bottom thread. When nore than 3 nonths
have el apsed between painting and tile installation, the paint shall be sweep-
blasted with fine sand and an additional mst coat of paint shall be applied.
If the steel surfaces already have been coated with the DOD P-23236, class 1
paint system the studs may be installed, provided the paint shows no sign of
checking, cracking, flaking, scaling, peeling, blistering, chalking, or rusting
of the underlying metal. The painted surfaces shall then be sweep-blasted with
fine sand to renove | oose paint or other contam nants, and to renove surface
gloss. If oil, grease, or other contanmination remains on the painted surfaces,
it shall be renmoved by using a cloth wetted with 1,1,1 trichloroethane. The
base of the studs shall be covered with one coat of ML-P-24441/1, fornula 150,
after which all painted surfaces shall receive a thin, wet coat of ML-P-24441/1
formula 150 paint.

TABLE V. Mninumrequired drying tines between coats
of ML-P-24441 epoxy paint.

Tenperature (°F) Hours to dry
35 - 40 24
41 - 60 18
61 - 80 12
81 - 100 8
101 - 120 6

5.1.3.2 Interiors of flooded spaces other than ballast tanks and trim
tanks (sonar donmes, superstructure areas and fairwaters). The steel surfaces
Including those wth galvanized coatings, shall be cleaned to near-white neta
by grit or sandblasting. Any oil, grease, or waxy substance present on the stee
shall be removed using a cloth wetted with 1,1,1 trichloroethane. The near-white
metal surfaces shall be coated with the ML-P-24441 paint system consisting
of one coat each of fornula 150 of ML-P-24441/1, 151 of ML-P-24441/2, and
152 of M L-P-24441/3 to achieve a mininumdry filmthickness of 8 roils. Each
coat shall be allowed a mininumdrying time in accordance with table V prior to
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application of the next coat. The paint shall be given additional drying time
if it can be marked with a fingernail. Paint which is allowed to dry for nore
than 48 hours shall be cleaned by wiping with a clean cloth wetted with 1,1,1
trichloroethane prior to application of the next coat. \Wen nore than 3
mont hs have el apsed between painting and installation of tile, the paint shal
be sweep-blasted with fine sand and an additional cover coat applied. If oil,
grease, or other contamnation is present, it shall be removed fromthe painted
surfaces, regardless of age, before tile application. [If the steel surfaces
have al ready been coated with DOD-P-23236, class 1 paint systems, the studs
may be installed, provided the paint shows no sign of checking, cracking,
flaking, sealing, peeling, blistering, chalking, or rusting of the underlying
metal . The painted surfaces shall then be sweep-blasted with fine sand to
renmove |oose paint or other contamnants, and to renmove surface gloss. If oil,
grease, or other contamination is renaining on the painted surfaces, it shal

be renoved by using a cloth wetted with 1,1,1 trichloroethane. The surfaces
shall then be given a thin, wet coat of ML-P-24441/1, fornula 150 paint

5.1.3.3 Foundations, bul kheads, platform decks and tanks (dry side only)
The steel surfaces shall be prepared for installation of tiles according to the
procedures outlined in 5.1.3.2, except that only one coat-each of formulas 150
of ML-P-24441/1 and 151 of ML-P-24441/2 or 152 of M L-P-24441/3 paint system
is required. |If more than 1 year has el apsed between the time of painting and
tile installation, the paint shall be sweep-blasted with fine sand and an addi -
tional cover-coat of formula 150 of M L-P-24441/1 paint applied. Wen nore than
3 nonths but less than 1 year elapses before tile application, the painted
surfaces shall be hand or power-sanded, or sweep-blasted before tile application
If oil, grease, or other contamination is present, it shall be remved fromthe
painted surfaces, regardless of age, before tile application. In addition,
where abrasive blasting is inpractical due to the proxinmity of installed machin-
ery or equipment, the surfaces may be mechanically cleaned. In those cases
where the steel surfaces were previously painted with the DOD-P-23236 paint sys-
tem they shall be nechanically cleaned, and a thin, wet coat of fornmula 150 of
M L- P-24441/1, 151 of ML-P-24441/2, or 152 of ML-P-24441/3 shall be applied

5.1.3.4 Cear_cases and structures which operate at tenperatures of 80 to
155°F. The steel surfaces shall be prepared in the same manner as in 5.1.3.2,
Wth the exceptions stated in 5.1.3.3. If sand or grit-blasting is inpractical
dirt, scale, or other dry contanination shall be renoved by vigorous brushing
with a steel wire brush. The clean netal surfaces shall then be coated with
formula 150 of ML-P-24441/1 plus 151 of ML-P-24441/2 or 152 of ML-P-24441/3
pai nt system Wen the substrate to be danpened has previously been painted
with a ML-P-23236, type I, class 1 paint systemor an al kyd based paint and
the paint is in good condition, the painted surfaces shall be lightly sanded
to smooth any rough areas and to break the gloss on the old paint.

5.1.3.5 Non-steel surfaces. Non-steel surfaces such as al um num alloys
CRES, and nickel-copper alToys which require danmping shall be cleaned of grease
and oil by wiping with a clean cloth wetted with 1,1,1 trichloroethane, and
then grit-blasted. The grit-blasting operation shall provide a uniformy
roughened surface over the entire area to be danped (smooth or polished areas
must be elinmnated). (NOTE: Blasting grit previously used to renove copper-
based antifoulant paint shall not be re-used for grit-blasting alumnum alloys.)
Time between grit-blasting and primng shall be mninized. The blasted surfaces
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shal | be coated with one coat of primer (yellow) in accordance with ML-P-24441/9
fornula 158 and allowed to dry in accordance with table V. The painted surfaces
shal | be scrubbed with a clean rag wetted with trichloroethane and sanded by

hand using 60 grit enery cloth. Dust shall be removed with a clean brush. Tiles
I n accordance with M L-P-23653 shall be bonded to CRES or nickel -copper using

the epoxy adhesive as specified in 5.1.5. A umnum alloy exposed to seawater
oils, or hydraulic fluid shall be given coats of fornula 151 of M L-P-24441/2

and 152 of M L-P-24441/3 to a total dry paint filmthickness of at |east 8

roils. Dry spaces shall be given one coat of ML-P-24441/2 fornmula 151 paint.
Each coat shall be allowed a mnimumdrying time in accordance with table V

prior to application of the next coat. The paint shall be given additiona

drying tinme if it can be marked with a fingernail. Wien nore than 3 nmonths has
el apsed between painting and installation of tile, the paint shall be sweep-

bl asted and an additional cover coat of paint shall be applied.

5.1.3.5.1 Galvanized coatings. On surfaces which are gal vani zed and
require danping, the galvanized coating shall be removed by grit-blasting. The
metal under the gal vani zed coating shall be blasted to near-white metal, and
then coated with one coat each of fornulas 150 of ML-P-24441/1, 151 of ML-P-
24441/ 2 and 152 of ML-P-24441/3. Each coat shall be allowed a m ni mum drying
tinme in accordance with table V prior to application of the next coat. The paint
shall be given additional drying time if it can be marked with a fingernail
Wen nmore than 3 nonths have el apsed between painting and installation of tile,
the paint shall be thoroughly hand sanded or sweep-blasted and an additiona
cover coat of paint applied.

5.1.4 Fitting of tiles.

5.1.4.1 Areas requiring a restraining layer. A 1/8-inch thick glass-
reinforced plastic sheet in accordance wth ML-P-17549, grade 3, shall be cut
to fit the area to be danped. Holes, 7/8 inch in diameter, shall be made in
the plastic sheet to accommodate the studs. This sheet can be used as a tem
plate while cutting the tiles to the required shapes.

5.1.4.2 Areas not requiring a restraining layer. If required, a cardboard
template may be cut to fit the various areas to be danped and the tiles cut to
match the tenplate. However, tailoring usually can be acconplished as the tiles
are installed.

5.1.4.3 Fitting around wel d beads. Danping tiles shall be close-fitted
and cut to fit the surfaces between weld beads. In order to provide for periodic
i nspection of welds, the follow ng guidelines shall apply (see figures 5, 7,
17, and 18).

(a) Welds shall not be covered by restraining or constraining
| ayers (see figure 17)
(b) Where non-destructive tests (NDT) of a weld are not re-
qui red, danping shall be applied within 1 + 1/2 inch of
the weld (see figure 5 and 17)
(c) Where NDT tests of welds in accordance wth NAVSEA 0900- LP-000- 1000
and ML-STD-1688 are required, damping shall be installed wthin
2 40, -1/2 inches of welds (see figures 5 and 17).
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(d) Danping shall be installed around stiffeners in submarine
superstructure and fairwater areas so that a |/2-inch nom na
spacing is maintained beyond the overhang of the stiffeners
and the danping (see figure 18).

(e) Danping shall be installed in the forward trimtanks of sub-
marines such that 3 +1/2, -0 inches is maintained between the
danpi ng and wel ds.

5.1.4.4 Drilling and punching holes. Holes, 7/8 inch in dianeter, shal

be cut, drilled, or punched In the tiles to provide passage for the studs

Hol es can be cut using a leather punch, or by drilling with a flat-end bit. The
tiles shall be kept at a tenperature of 75 to 100°F to facilitate cutting
punching, and forming operations. The tiles usually are deformed as a result of
cutting or punching operations. Surface deformation shall be corrected so that
the tile will conformto the surface to which it will be bonded. Distortion can
easily be renmoved by trimming or pounding with a flat-faced rubber nallet.

5.1.4.5 preforming. Type Il, class 3 tiles to be installed on turbine
gear cases may require preforming to fit the contours of the gear case. By
warmng the tiles to about 150°F, they will become pliable and can be nmade to
fit irregular surfaces. Tiles so forned shall be held in position until they
cool to anbient room tenperature.

5.1.5 Preparation of the adhesive. Adhesive conformng to M L-A-24456
shall be used to bond the tiles to the structure to be danped. This adhesive is
a two-conponent epoxy system The conponents shall be blended together just be-
fore application. Adhesive conponents shall be thoroughly blended to ensure
that the adhesive will be uniformy hard when it sets up. Conponents usually
are furnished in two narkedly dissimlar colors, so that the bl ended adhesive
adm xture will be distinctly different in color with respect to either of the
conponents.  Adhesive confornming to ML-A-24456 may be pre-packaged in barrier
kits conforming to ML-P-38714, type Il, and m xed nmechanically with automatic
m xi ng equi pment designed to be conpatible with the barrier kits

5.1.5.1 Adhesive pot life. Adhesive shall be mxed in quantities which
can be used in 1-1/2 to 2 hours. The adhesive shall be mxed in small quantities
or have a large surface area exposure to nininize heat build-up produced in
the adhesive by the exothermic chemcal reaction of the ingredients. About 2
hours after mxing, the adhesive will begin to thicken, indicating that its
pot life has been exhausted. Adhesive that has exhausted its pot life and
has begun to set shall not be used, since it will result in poor bond strength.

5.1.5.2 Preheating. Adhesive conponents which are below 70°F in tenpera-
ture shall be preheated to 70 to 95°F before blending operations

5.1.5.3 Ceaning. Epoxy adhesives are difficult to renmove once they harden,
Excess adhesive shalT be renoved from mixing and application equipment and the
equi pnent cl eaned using hot water and detergent in accordance with ML-D 16791
type 1 before the adhesive has begun to set.
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5.1.6 Installation of danping materials.

5.1.6.1 Ballast and trimtank interiors (type Il, class 1 tiles only).
Prior to the application of adhesive, oil, grease or other contaninants shall be
renoved from painted surfaces, regardless of age, using a rag wetted with 1,1,1
trichl oroet hane. The tiles previously fitted shall be bonded to the painted
steel structures with epoxy adhesive prepared as described in 5.1.5. The
adhesi ve shall be applied to one face of the tile and to the surface to be
danped, using a dog-eared trowel of the dimensions shown on figure 19. Wen
appl yi ng adhesive, the dog-eared trowel shall be held at an angle of approxi-
mately 30 to 45 degrees fromthe normal to the structure being danped. The
entire face of the tile and the netal surfaces to be danped shall be conpletely
covered with adhesive. The base and wel d of each stud shall be heavily coated
wi th adhesive, such that adhesive will be forced up and out of the stud hole
in the tile when the danping is installed. It is not necessary to apply adhesive
on the edges of the tile. The tile shall then be pressed, adhesive side down,
onto the coated netal surface, ensuring that pressure is applied over its entire
surface, Excess adhesive shall be renoved i mediately and may be applied to
subsequent tiles or to the surface being danped. Renove protective covering
fromstud and coat the threads with an anti-seize conpound in accordance wth
M L-T-22361 to prevent galling of CRES nuts and studs.

5.1.6.1.1 Installation of the restraining layer. The surface of the plastic
restraining plate which will bear against the tiles shall be coated with a thin,
even layer of petrolatum Application of the petrolatumw |l be facilitated if
it is warnmed to a tenperature approximately 10°F above its nelting point. The
plastic sheet shall be positioned, coated side down, over the plastic tiles
and the special 2-inch diameter by |/8-inch thick CRES washers and CRES | ocknuts
installed on the protruding studs. The locknuts shall be tightened with a
torque wrench using 40 inch-pound plus or mnus 10 percent net load. A thin
| ayer of polyolefin in accordance with L-P-378 may be installed between the
danping tile and restraining layer as an alternative to applying the petrol atum
If epoxy paint has been inadvertently applied to the threads, the | ocknuts wll
cut through the paint, however, the nuts shall be backed off slightly and
retightened to a 40 inch-pound plus or mnus 10 percent net |oad. The |ocknuts
shall be tightened imediately after installing the danping treatment
(before the adhesive has set). Net load Is defined as the | oad over and above
that required to overcone the turning resistance of the nut on the stud. Figure 5
shows a cross section view of a typical installation in a ballast tank. Re-
torquing of nuts after installation is not required unless the washer is |oose.
After adhesive cure (24 hours mnimum, the washers and nuts shall be checked
to ensure that none are loose. Nuts on studs with [ oose washers shall be
re-torqued to 40 inch-pounds, plus or mnus 10 percent. \Wlds shall not be
covered by the restraining layer. VWere NDT inspection of a weld is not
required, danping shall be applied within 1 + 1/2 inch of the weld. Wen NDT
i nspection is required, danping shall be installed within 2 +0, -1/2 inches
fromwelds. Danmping in the forward trimtanks of submarines shall be installed
such that a mninmumof 3 +1/2, -0 inches spacing is maintained between the
dampi ng and welds (see 5.1.4.3).
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5.1.6.2 Installation of type Il, class 1, 2 and 3 tiles in areas not
requiring a restraining layer. Tiles shall be bonded to the painted structures
wi th epoxy adhesive prepared as described in 5.1.5. The adhesive shall be
applied and the tiles installed in the manner described in 5.1.6.1. Tiles shal
be fitted together as closely as is practicable, and shall be installed in the
vicinity of welds as described in 5.1.4.3. It may be necessary to shore tiles
installed on vertical, overhead, curved, and irregular surfaces to prevent them
from slipping until the adhesive sets, and to ensure that the tile conforms to
the underlying surfaces. It shall be permssible to install 3/8-inch dianmeter
threaded CRES studs, washers, and nuts as needed to support tenporary shoring
to hold the tiles in position until the adhesive has set. Care nust be taken
in removing the shoring to prevent danage to the tile. The studs shall be cut
off where they would present a safety hazard.

5.1.7 Paint application.

5.1.7.1 Corrosion protection and habitability area paints. Tiles install-
ed inside submarine pressure hulls and 1n surface ship living or working areas
shall be painted with a thin, wet coat of ML-P-24441/1, fornula 150, followed
by whatever paint normally is applied in the particular area

5.1.7.2 Antifouling paints. Danping tiles and plastic constraining cov-
ers are not inherently antifouling. 1In those areas where protection from foul -
ing is required, the danping treatnment shall first be painted with a thin, wet
coat in accordance with ML-P-24441, formula 150 paint. Wthin 4 hours after
paint application (after the solvent has evaporated but before the paint has
cured), two coats of antifouling paint, formula 121 of ML-P-15931 shall be
applied. The first coat In accordance with the ML-P-15931 antifouling system
formula 121, nust be applied when the epoxy paint coat is in its final tacky
stage. |If the epoxy becomes too dry, good adhesion of vinyl antifouling will
not be achieved. [If the epoxy has cured too hard, it nust be given a thin,
continuous, mist-coat (1 to 2 roils wet filmthickness) of the same epoxy paint.
This mst-coat shall be allowed to cure to a tacky stage before applying the
first coat of vinyl antifouling. The tacky stage is a function of tenperature
and humdity, and will vary widely with climate conditions and the type of
epoxy paint used. It isbest defined as that curing (drying) stage when a
fingertip pressed lightly against the film |eaves only a slight inpression and
none of the film sticks to the finger.

5.1.8 Muintenance procedures.

5.1.8.1 Ceaning of tiles and restraining layers. Tiles and their re-
straining covers shall Dbe cleaned of oll, grease, waxy contamnation or |oose
paint. This may be done by using cloth wetted with 1,1, 1 trichloroethane. This
cleaning may be followed by washing with a mld detergent solution, such as 1/2
ounce of ML-D-16791, type | detergent per gallon of warm water. (NOTE: When-
ever a detergent is used, the surface shall be thoroughly rinsed with fresh
water to renmove the detergent residue in order to preclude subsequent adhesion
problens.) If nore vigorous cleaning is required, the surface shall be mechan-
ically or hand sanded, followed by renmoval of oil, grease, or waxy contam nation.
The sanding operation nay renove any paint which has been applied to the surfaces
If so, repainting shall be perforned as described in 5. 1.7. (WARNING DO NOU
sandblast. This wll damage the restraining plate.)
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5.1.8.2 Repair_of ninor damage to danping treatments. Type Il tiles are
airly resistant to damage; however, they can be danaged by inpact and by strik-
ng with sharp instrunents. Since the tiles are thernoplastic, they can be dam
ged quite easily when heated above tenperatures of about 120°F. vwldin? in the
ay of tiles will destroy the tiles. Mmnor damage is defined as any scuffing
earing, gouging, cutting or loosening of tiles in an area not to exceed 10 per-
ent of the danped surface. Danmage of this order need not be repaired, unless
maj or repairs or alterations are being made in adjacent danped areas. The
repairs shall then be nade as described in 5.1.8.3. If the damaged tiles are
regarded as potential noise sources, the affected areas shall be trinmmed away.

5.1.8.3 Repair of major danage to danping treatments. Tiles affected by
maj or damage shall be removed. Any damaged studs shall be removed, and new studs
installed. The underlying surfaces shall be cleaned of all old adhesive. If
the paint on the netal has been damaged, the netal surfaces shall be properly
prepared and new paint applied. Newtiles shall then be installed by the
procedure described in 5. 1.3 through 5.1.6. If the plastic restraining cover
has been damaged, the affected area may be cut away and a new piece of naterial
installed in its place. However, the new portion of the cover shall be held by
at |east one stud, washer and nut, and the effectiveness of the cover in pre-
venting loss of detached tiles nust not be inpaired. If its effectiveness is
impaired, the entire restraining cover shall be replaced

5.1.8.3.1 Replacing mssing studs. |If loss of studs in restrained danp-
ing treatments is the only damage noted, replacement of the studs shall be gov-
erned by the follow ng conditions

(a) Mssing studs in periphery holding situations, except
where two restraining covers join, shall be replaced.

(b) Replacenent of studs mssing from holding points inside the
peripheral hol ding points shall be made only when the overal
protection afforded the restraining cover is considered
j eopar di zed

To replace mssing studs, the restraining cover shall be removed and the tile
cut away over approximately a 4 by 4 inch square area centering around the hol d-
ing point. The surface shall be ground to bare netal in way of the stud attach-
ment point, and adhesive and tile particles shall be removed fromthe remaining
area. Studs shall be replaced by the automatically-timed arc wel ding technique
originally enployed. New studs shall be painted, the threads preserved, and the
clean netal surface repainted as specified in 5.1.3.2. Tile in the affected
areas and the restraining cover shall be replaced using the procedures described
in 5 1.6.1.

5.1.8.3.2 Repainting. Antifouling paints damaged or destroyed during

repair operations on the danping treatnents shall be replaced using the procedure
described in 5.1.7.2.
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5.2 Requirenments for installation of type Il danping tiles on heavy stee
plate, 3/4 inch or greater.

5.2.1 Materials.

5.2.1.1 Danping tiles. Type H ML-P-23653, class 1, 2, and 3 tiles for
danping plate 3/4 inch and greater in thickness shall be 12 by 12 inches and
weigh 2.8 Ib/ft. Nominal tile thickness shall be 3/8 inch.- On some 688 and
726 class submarines 0.9 Ib/ft*(noninal 1/8 inch) tiles were installed on
thick plate. This is not recommended for new design. Class 1, 2 and 3 tiles
in constrained |ayer configurations shall be installed on steel plates exposed
to various operating tenperatures ranges in accordance with table IV. °

5.2.1.2 Adhesive. Adhesive confornming to ML-A-24456 shall be used for
plastic vibration danping tile.

5.2.1.3 Constraining materials. Wen type Il tiles are installed on heavy
steel plate 3/4 inch or greater 1 n thickness, they shall be constrained with a
steel cover layer, the thickness of which depends on the thickness of the under-
lying steel plate. The cover layer is secured with studs welded to the surface
to be danped, and is bonded to the tiles with the same epoxy adhesive used to
bond the tiles to the prepared steel surfaces. The purpose of the constraining
layer is to limt extensional distortion of the tile when undergoing mechanica
def ormation, thereby increasing shear distortion with a consequent inprovenent
in danping efficiency. The constraining layer will ensure that tiles do not
become detached by severe nechani cal shock forces, thus precluding the requirenent
for a plastic restraining |ayer when installed in ballast tanks or other flood-
ab:e areas. The following materials shall be used to constrain the danping
tiles:

(a) Alumnum alloy plates, varying in thickness according to
the thickness of the steel plate, as indicated in table Il
Plate shall be in accordance with ASTM B 209, alloy and
tenper 5086-H116, (to be used only for repair of existing

installation).
(b) Ordinary strength steel plates, varying in thickness as indicated
in table Il, according to the thickness of the netal being

danped.  Sheet steel shall conformto ASTM A 366 or ASTM
A 569. Plate steel shall conformto ML-S 22698, grade
A class P or U as appropriate

(c) ordinary strength steel threaded studs in accordance with
ML-S 24149 and ML-S24149/1, type Il. Size and length of
studs shall be as specified in table Vi

(d) 3040 or 316 CRES threaded studs in accordance with ML-S-24149
and ML-S-24149/3, type V. Size and length of studs shall be
as specified in table VI.

(e) Flat steel washers, 2 inches outside diameter (o.d.), |/8-inch
thick i.d., to acconmpdate studs listed In table VI. Mnufacture
froml/8-inch thick steel plate in accordance with ASTM A 366
or ASTM A 569

(f) Flat CRES washers, 2 inches o.d., [/8-inch thick, to acconodate
studs listed in table VI. Mnufacture from 304 to 316 CRES.

(g) Nuts, self-locking in accordance with M517829 and M L-N- 25027
sized for studs listed in table W.
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(h) Nuts, self-locking CRES in accordance with MS17829 and M L-N 25027,
sized for studs listed in table VI.
(i) Anti-seize conmpound in accordance with ML-T-22361.

TABLE VI. Size and length of studs to be used on
various thicknesses of sSteel plate

St uds
Thi ckness of steel structure M ni mum Thr eads M nimum length 1/
to be danped di ameter 1/ per after welding
(inches) (inch) (inch) (inches)
3/4 to 1-9/16 inclusive 3/8 16 1-1/2
1-5/8 to 2 inclusive 1/2 13 1-3/4

|/ Length and diameter of stud may vary to suit special conditions.

5.2.1.4 Protective materials. The following materials shall be used to
protect the steel plating and danping materials:

(a) Insulation sleeving, electrical, flexible, plastic in accordance
with ML-1-631, type F, formU, subformUb, grade a, class Il
category 1, sized to fit studs specified in table VI. (Required
only when an al um num constraining layer is installed.)

(b) Insulating washer, 2-inches o.d., nomnal thickness 0.063, id.
to accommodate studs listed in table VII. (Required only when
an al um num constraining layer is installed.) Made from insu-
| ati on sheet, electrical, non-adhesive, phenolic resin in
accordance with M L-P-15035

(c) Epoxy coating system ML-P-24441, formulas 1500 of M L-P-24441/1,
151 of ML-P-24441/2 and 152 of ML-P-24441/3, or formulas
150R66 of M L-P-24441/10, 151R66 of M L-P-24441/11 and 152R66
of ML-P-24441/12 as appropriate, shall be used to protect the
surfaces of the steel plating, the danping naterial, and the
constraining devices.

(d) Corrosion preventive grease in accordance with ML-C 11796,
class 3 or ML-GC 16173, grade 1.

(e) Antifouling paint in accordance with ML-P-15931 (fornula 121
and 129).

TABLE VII. Net torque load for stud nuts

Nut size (inch) Net torque |oad (inch/pounds
plus or mnus 10 percent)
38 50
1/2 50
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5.2.1.5 Ceaning materials. 1,1,1 trichloroethane (nmethyl chloroform in
accordance with O T-620 (1 gallon) shall be used to clean the steel plating

5.2.2 Safety precautions and environmental control. The precautions and
tenperature controls outlined 1n 5 1.2 shall also apply to the installation of
tiles on heavy steel plate.

5.2.3 Surface preparation prior to installation of danping tiles

5.2.3.1 Attachnent of studs. Threaded studs of the size and length shown
in table VI shall be welded to the structure to be danped by the automatically-
timed arc technique. CRES 304 or 316 studs shall be used in all wet areas,
and ordinary strength steel studs shall be used in all dry areas. Stud spacing
shal| be approximately 11 inches; less if the contours of the danped surface
require it. A stud shall also be located at each corner of any constraining
|l ayer wider than 8 inches. For constraining layers which are less than 8
inches in width, a single row of studs shall be located in the center of the
layer. If constraining layers are cut to the size of the danping tile, one
stud shall be positioned in the center of each tile and constraining |ayer

conbination (see 5.2.4). Studs shall be welded and inspected as required by
M L- STD- 1688 or NAVSEA 0900- LP-000- 100, as applicable

5.2.3.1.1 Protection of stud threads. The threaded portion of the studs
shall be taped or covered wth a short length of tubing or protective cap in
order to protect the threads during subsequent cleaning operations, surface
preparation, and tile installation

5.2,3.2 Ceaning and coating of the steel surfaces (wet areas only). Any
oil, grease, or waxy contamnation shall be renoved using a clean cloth wetted
with 1,1,1 trichloroethane. The surfaces shall then be cleaned to near-white
netal by grit or sandblasting. The near-white nmetal surfaces and the studs
shall next be coated with one coat each of fornmulas 150 of M L-P-24441/1, 151 of
M L-P-24441/2 and 152 of ML-P-24441/3 to achieve a mininmum dry film thickness
of 8 roils. Each coat shall be allowed a mninmum drying time in accordance with
table V prior to application of the next coat. If the paint can be marked
with a fingernail, it shall be given additional drying tinme. Paint whichis
allowed to dry for nore than 48 hours shall be cleaned by wiping with a clean
cloth wetted with 1,1,1 trichloroethane prior to application of the next coat.
When painting of stud threads Is not desirable, the-studs shall, at a mninum
be painted up to the bottom thread. Stud threads shall then be covered with a
grease conformng to ML-C 16173, grade 1, or ML-C 11796, class 3. Were
abrasive blasting is inpractical due to the close proximty of installed machin-
ery or equipnent, the surfaces shall be nechanically cleaned. |If the stee
surfaces have already been coated with the ML-P-24441 paint system and the
paint shows no sign of checking, cracking, flaking, scaling, peeling, blistering
chalking, or rusting of the underlying metal, the studs shall be installed.
The painted surfaces shall then be sweep-blasted with fine sand or thoroughly
hand sanded to renove surface gloss, plus loose paint or other contamnation,
and given a thin, wet coat of ML-P-24441/1, formula 150 paint.
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5.2.3.3 Ceaning and coating of the steel surfaces (dry areas only). The
steel surface shall be cleaned to near-white netal by grit or sandblasting.
O, grease, or waxy substance, if present, shall be renoved by w ping the con-
taninated area with a cloth wetted with 1,1,1 trichloroethane. The near-white
metal surfaces and the studs shall be coated with one coat each of fornulas 150
of ML-P-24441/1 and 151 of M L-P-24441/2 to achieve a mnimumdry filmthick-
ness of 5 roils. Each coat shall be allowed a mninumdrying tine in accordance
with table V prior to application of the next coat. [If the paint can be narked
with a fingernail, it shall be given additional drying time. paint which is
allowed to dry for nore than 48 hours shall be cleaned by wiping with a clean
cloth wetted with 1,1,1 trichloroethane prior to application of the next coat.
Wien painting of stud threads is not desirable, the studs shall, at a m nimm
be painted up to the bottom thread. Threads shall then be covered with a
corrosion preventive grease conformng to ML-C- 16173, grade 1, or ML-C 11796

class 3. If nore than 1 year has el apsed between painting and installation of
the tile, the paint shall be sweep-blasted with fine sand and an additiona
cover coat of paint applied. |If nore than 3 nonths but less than 1 year has

el apsed before tile application, the painted surfaces shall be hand or power
sanded or sweep-blasted before tile application. Q1l, grease, or other con-
tamnation, if present, shall be removed fromthe painted surfaces, regardless
of age, before tile application. Were abrasive blasting is Inpractical due to
proximty of installed nachinery or equipnent, the surfaces nmay be nechanically
cleaned. Any oil, grease, or other contam nation on the painted surfaces shal
be removed by wiping with a cloth wetted with 1,1,1 trichloroethane. In cases
where the steel surfaces were previously painted with the DOD- P-23236, type 1,
class 1 paint system the surfaces shall be nechanically cleaned, and a thin,
wet coat of the ML-P-24441/1, formula 150 paint system applied. The base of
the studs shall be given one coat of M L-P-24441/1, fornula 150 primer, and

the entire painted surface shall be given a thin, wet coat of the ML-P-24441/1
fornula 150 paint. \When sweep-blasting of the painted surfaces is not feasible
they shall be sanded lightly with 120 grit sandpaper to break the surface gloss
The base of the studs shall be given one coat of the ML-P-24441 priner, and

all painted surfaces shall be given a thin, wet coat of the ML-P-24441/1,
formula 150 paint.

5.2.4 Selecting and fitting of the constraining layer. A steel plate of
the appropriate thickness as shown in table I'l shall be cut to fit the area to
be damped. \Wen repairing danping with an alum num alloy constraining layer, it
may be replaced with a new alumnum alloy plate. Constraining layers may be cut
to the same plan size as individual tiles. If constraining layers are cut in
this manner, a stud shall be located in the center of the tile and constraining
| ayer conposite. Constraining layers shall not be installed over welds. Holes,
7/8 inch in dianeter, shall be made in the plate for the studs. This plate can
be used as a tenplate for fitting danping tiles to the area

5.2.4.1 Painting. The alumnum or steel constraining |ayer shall be
painted on all faces and edges, including stud holes, with the ML-P-24441 paint
system prior to installation, as follows:

(a) Wet area - prepare and paint in accordance wit

h 5.2 3.
(b) Dry area - prepare and paint in accordance with 5.2.3
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5.2.5 Fitting of tiles. The danping tiles shall be closely fitted and cut
to fit the surfaces between weld beads. \Where NDT inspection is not required
spacing between welds and danmping shall be maintained at 1 + 1/2 inch. \Were NDT
inspection is required, spacing shall be 2 +0, -1/2 inches between welds and
danping. Tiles may be applied over welds which are on the reverse side of
plating. The determination of whether or not to apply danping over welds which
are on the reverse side of the plating shall be based on the possibility of
future weld inspection conplications due to installed tiles

5.2.5.1 Drilling and punching holes. Holes, 7/8 inch in dianeter, shall
be cut, drilled, or punched In the tiles to provide passage for the studs
Hol es can be made using a leather punch or a drill with a flat-end bit. The
tiles shall be kept at a tenperature of 75 to 100°F to facilitate cutting,
punching, and formng operations. Tiles usually are deformed by cutting and
punching operations. Any surface deformation shall be corrected so that the
tile will conformto the surface to which it will be bonded. Distortion can be
renoved easily by triming or pounding with a flat-faced rubber nmallet.

5.2.5.2 Qutting. Type Il, class 1, 2, and 3 tiles may be cut to required
shapes by neans of a band saw with a blade which has had the teeth renoved and
the edge of the blade ground to a knife edge. They also can be cut with a
utility knife or a hinged knife such as a shingle cutter.

5.2.6 Preparation of the adhesive. Adhesive confornming to M L-A- 24456
shall be used to bond the tiTes to the structures to be danped. This adhesive
is an epoxy system with two conponents which shall be blended together just
before application. These conponents shall become thoroughly blended, so that
the adhesive will be uniformy hard when it sets up. Individual conponents
usual ly are furnished in two markedly dissimlar colors; upon thorough blending
of the conponents, the resulting adm xture will be free of streaks and distinct-
ly different in color with respect to either of the conmponents. Adhesive con-
formng to ML-A-24456 may be pre-packaged in barrier kits conforming to ML-P-
38714, type Il and mxed mechanically with automatic mxing equi pment designed
to be conpatible with the barrier kits

5.2.6.1 Adhesive pot life. Adhesive shall be mxed in quantities such
that it can be used in I-I72 to 2 hours. Adhesive shall be mxed in snall
quantities or have a large surface area exposure to nminimze heat build-up
produced by the exotherm c chemcal reaction of the ingredients. Adhesive wll
begin to thicken approximately 2 hours after mxing, indicating that its pot
life has been exhausted, and that it should be discarded. Adhesive that has
exhausted its pot life and has begun to set shall not be used, as it wll
result in poor bond strength.

5.2.6.2 Preheating. Adhesive conponents which are below 70°F in tenpera-
ture shall be preheated to 70 to 90°F before blending operations

5.2.6.3 Ceaning. Epoxy adhesives are difficult to renove once they
harden. ExcesS adhesive shall be removed from mixing and application equi pment
and equi pment shall be cleaned before the adhesive has begun to set, using hot
water and detergent in accordance with ML-D 16791, type 1.
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5.2.7 Installation of danping naterials.

5.2.7.1 Insulation sleeving. Wen danmping naterial wth an al um num
constraining layer wll be in contact with seawater, a short length of insula-
tion sleeving (the length to be equal to the sumof the thickness of the danp-
ing tile and-the alum num constraining |ayer) shall be placed over each stud
(applies only to repair of existing installation).

5.2.7.2 Danping tiles. Tiles which have been fitted previously shall be
bonded to the painted structure with epoxy adhesive in accordance with ML-A-
24456, prepared as described in 5.2.6. The tiles shall first be cleaned of any
residue and wiped clean with 1,1,1 trichloroethane to renove grease, oil, nold
rel ease conpounds, wax or other contaminants. Adhesive shall be applied to both
the painted steel surface to be danped and to the contacting face of the tile,
using a dog-eared trowel as shown on figure 19, held at an angle of approximtely
30 to 45 degrees normal to the surface being prepared. The entire face of the
tile and the metal surface shall be conpletely and evenly covered wth adhesive
The base and weld bead of each stud shall be heavily coated with adhesive
such that the adhesive will be forced up and out of the stud hole in the tile
when the danping is installed. Tiles shall then be pressed, coated side down,
onto the painted metal surface. Firmpressure shall be applied over the entire
tile surface. Excess adhesive shall be renoved inmediately and may be applied
to subsequent tiles or to the surfaces being danped provided the adhesive pot
life has not been exhausted.

5.2.7.3 Constraining layer. Both the surface of the constraining |ayer
which will bear against the tiles and the tiles shall be coated with the epoxy
adhesive, to be applied with a dog-eared trowel. The constraining |ayer shall
then be placed, coated side down, over the tiles and firm pressure applied.
Excess adhesive shall be removed imediately and nmay be applied to subsequent
tiles or plate provided the adhesive pot life has not been exhausted

5.2.7.4 Insul ating washers. An insulating washer (NOTE: the insulating
washer is only required if an alum numconstraining |ayer is used and the danpi ng
will be in contact with seawater), a steel washer and a self-locking nut, in the
order naned, shall be placed on each stud. Washer and nut shall be CRES for
danping treatments installed external to pressure hull. Follow ng renoval of
protective covering, the stud shall be coated with an anti-seize conpound in
accordance with ML-T-22361 to prevent galling of CRES nuts and studs. The
| ock nuts shall be tightened with a torque wench to the net load specified in
table VII. If paint was used on the threads, the lock nuts will cut through
the paint, but shall be backed off slightly and retightened to the specified
net load, The locknuts shall be tightened inmediately after installing the
treatment (before the adhesive has set). Net load is defined as the |oad over
and above that required to overcone the turning resistance of the nut on the
stud. Cross-sectional views of typical installations of heavy plate danping
treatnents are shown on figures 2, 7, and 20. Re-torquing of nuts after
installation is not required. After adhesive cure (24 hours mninmun), the
washers and nuts shall be checked to ensure that none are | oose. \Wshers that
can be turned by hand are considered loose. Nuts on studs with |oose washers
shall be re-torqued to the specified net |oad.
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5.2.8 Paint application.

5.2.8.1 Corrosion protection and habitable area paints. Installations,
including exposed ends of studs and washers, of heavy-plate danping treatnent
which are likely to be in contact with oil or sea water shall be coated with
formulas 150 Of ML-P-24441/1, 151 of ML-P-24441/2 and 152 of M L-P-24441/3.
In all other areas, the danping treatnment shall be given a thin, wet coat of
M L-P-24441/1, formula 150 primer followed by coating with the paint specified
for the area

5.2.8.2 Antifouling paints. |If protection from fouling is required
antifouling paint in accordance with fornula 121 of ML-P-15931 shall be
applied over the protective coatings. Since these coatings are based on epoxy
resins, it is inportant that the antifouling paint shall be applied after
the solvent has evaporated, but before cure of the resin has been conpleted,
in order to obtain satisfactory adhesion between the two paints. Usually,
sufficient solvent has evaporated when the coating is tacky to the touch. If
the epoxy becomes too dry, good adhesion of vinyl antifouling will not be
achieved. |f the epoxy has cured too hard, it shall be given a thin, continuous
mst-coat (1 to 2 roils wet filmthickness) of the sane epoxy paint. This mst-
coat shall be allowed to cure to a tacky stage before applying the first coat
of vinyl antifouling. The tacky stage is a function of tenperature and humdity
and will vary widely with climate conditions and the type of epoxy paint used
It is best defined as that curing (drying) stage when a fingertip pressed lightly
against the filmleaves only a slight inpression and none of the film sticks to
the finger

5.2.9 Mintenance procedures

5.2.9.1 Cdeaning of danping treatment. Since the outward appearance of
heavy-pl ate danping treatments 1sthat of a painted netal plate, any procedure
used to clean the paint in the area can be used to clean the damping treatment.

5.2.9.2 Mnor repair of danping treatment. The danping tiles in heavy-
plate danping treatments are not likely to be damaged, because they are protected
by the heavy alumnum or steel constraining layer. However, they can be danmaged
by overheating due to nearby welding or cutting operations and by severe nechan-
ical abuse. If the affected area is less than 10 percent of a danped surface
there is no requirement to repair the danping treatment.

5.2.9.3 Major repair of danping treatment. \Wen large-scale repairs
(greater than 10 percent of the danped surface) are required, the entire treat-
ment covering the area in question shall be renoved and replaced with new nater-
lals, using the procedures specified In 5. 2.7. Renoval of the constraining |ayer
Is difficult, since it is bonded to the tiles, which are in turn bonded to the
steel surface below. By heating the alumnum or steel plate to a tenperature of
250 to 300°F, the bonding agent will soften and the plate can be separated from
the tile. Heating can be acconplished by carefully directing a flame over the
al um num or steel surface, or by the use of strip heaters. Adequate ventilation
shal| be provided and all persons in the space shall wear approved respirators
when heating the plates, due to the danger of toxic fumes if the danping tiles
shoul d become overheated. (Safety note: A fire watch shall be established and
mai ntai ned during the heating operation. Fire extinguishers of the carbon
di oxi de type shall be available throughout the work area.)
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5.3 Requirenments for installation of type Il|l danping tiles.

5.3.1 Materials.

5.3.1.1 Danping tiles. Type Ill danmping tiles in accordance with
M L-P-22581 shall be 12 by 12 by 5/8 inches in size.

5.3.1.2 Adhesive. Adhesive for type Ill vibration danping tile shall be
in accordance Wth M L-A-24456.

5.3.1.3 Protective materials. The following materials shall be used to
protect the surfaces of the steel plating and danping material:

(a) Epoxy coating systemin accordance with M L-P-24441 (formulas
150 of ML-P-24441/1, 151 of ML-P-24441/2 and 152 of
M L-P-24441/3, or fornulas 150R66 of M L-P-24441/10, 151R66 of
M L- P- 24441/ 11 and 152R66 of M L-P-24441/12, as appropriate).

(b) Antifouling paint in accordance with formula 121 of M L-P-15931
(5 gallon).

5.3.1.4 Ceaning materials. The following materials shall be used to
clean the steel plating and danmping materials:

(a) Five-degree xylene in accordance with ASTM D 364 (xylol).

(b) 1,1,1 trichloroethane (methyl-chloroform) in accordance wth
0-T-620 (1 gallon).

(c) Ceaning conpound in accordance with ML-C-22230 (55 gallon).

(d) Detergent, general purpose (liquid, nonionic) in accordance
with ML-D-16791, type 1 (1 gallon).

5.3.2 Safety precautions and environnental control.

5.3.2.1 Handling danping tile. Tiles in accordance with M L-P-22581 pre-
sent no health hazard and may be handl ed without any toxic effects or dermatitis
effects due to direct contact of the tiles with the bare skin.

5.3.2.2 Handling of bonding nmaterials. Adhesives, sealants, coatings,
cl eaning conpounds and solvents, depending on the type being used, may present
heal th hazards. Personnel using solvents in closed spaces with linited ventila-
tion shall wear air-lined masks with forced air ventilation. Specific health
and safety precautions which apply to the use of the naterials are given in 4.5.

5.3.2.3 Environnmental requirenents. In order to achieve the desired danp-
ing performance, a conplete adhesive bond is required between the steel surface
and the danping material. This requires that each layer of the bond {all paint
coats and the adhesive) be fully cured. Epoxy materials, in general, cure
through a chemcal reaction. To achieve conplete cure, the initial mxing of
the conponents shall occur in a reasonably warm work environnent. Also, epoxy
compounds will not cure correctly at tenperatures below 35°F.  The follow ng
tenperature conditions shall be maintained during the material installation:
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(a) During the application of ML-P-24441 paints and M L-A- 24456
adhesi ves, the tenperature of the work area shall be maintained
between 35 and 95°F. ML-P-24441 type Il paints conformng to
air pollution regulations shall be applied at tenperatures
above 55°F.

(b) If the work area tenperature is below 50°F, M L-P-24441 paints
shall be mxed and given the proper induction tinme at 70°F or
greater (not to exceed 95°F), then carried to the work site
This is essential to ensure proper curing of the paint.

(c) If tenmperature of the work area is below 50°F, the M L-A-24456
adhesi ve conponents shall be preheated to 70°F and m xed at
70°F or greater (not to exceed 95°F), then carried to the work
site. This is essential to ensure proper curing of the adhesive

5.3.3 Surface preparation prior to installation of tiles.

5.3.3.1 Hull, keel, frames, bul kheads and undersi de of platform decks
(dry spaces only). Surfaces, 1ncluding those which have galvanized coatings
shal | be cleaned to near-white metal by either grit or sandblasting. Any oil,
grease, or waxy contam nant present on the steel, or on any previously painted
surface, shall be renoved by wiping with a clean cloth wetted with 1,1, 1 tri-
chloroethane prior to blasting. \Where abrasive blasting is inpractical due to
the proximty of installed nachinery or equipnent, the surfaces may be mechani -
cally cleaned. Immediately after the blasting operations, the cleaned steel
surfaces shall be painted with one coat each of fornulas 150 of ML-P-24441/1
and 151 of ML-P-24441/2. Each coat shall be allowed a mnimumdrying tine in
accordance with table V prior to application of the next coat. |f the paint
can be marked with a fingernail, it shall be given additional drying the. If
more than 3 nonths but |ess than 1 year el apse before tile application, painted
surfaces shall be hand or power sanded, or sweep-blasted, before the tile
installation. O, grease, or other contanm nation shall be renoved from the
painted surfaces, regardless of age. The surface shall then be given a thin,
wet coat of paint in accordance with formula 150 of M L-P-24441/1 or 151 of
M L- P- 24441/ 2. ‘

5.3.3.2 Bilges, bilge wells, peak tanks and sunps (wet spaces only). The
metal surfaces shall be cleaned as specified in 5.3.3.1. Imediately after
cl eaning operations, the near-white surfaces shall be painted with one coat each
of formulas 150 of ML-P-24441/1, 151 of M L-P-24441/2 and 152 of M L-P-24441/3
or 156 of ML-P-24441/7 paint systemto achieve a mninmum dry film thickness of
8 mls. Each coat shall be allowed a mninum drying time in accordance wth
table V prior to application of the next coat. |If the paint can be marked with
a fingernail, it shall be given additional drying time. \Wen nmore than 3 nonths
time have elapsed between painting and installation of tile, the paint shall
be sweep-blasted with fine sand and an additional thin, wet coat of paint shall
be applied. If the steel surfaces already have been coated with DOD- P-23236,
type 1, class 1 paint systens, the studs may be installed, provided the paint
shows no sign of checking, cracking, flaking, sealing, peeling, blistering,
chalking, or rusting of the underlying netal. The painted surfaces shall then
be sweep-blasted with fine sand to renove | oose paint or other contanm nants, and
to remove surface gloss. If oil, grease, or other contamnation is remaining on
the painted surfaces, it shall be renmoved by using a cloth wetted with 1,1,1
trichloroethane. The sweep-blasted surface shall be given a thin, wet coat of
paint in accordance with formula 150 of ML-P-24441/1 or 156 of M L-P-24441/7

38



Downloaded from http://www.everyspec.com

M L- STD- 2148( SH)
12 August 1983

5.3.3.3 Fuel tanks. For new construction, the inside surfaces of the fuel
tank shall be cleaned to near-white metal by grit or sandblasting. |mediately
after conpletion of abrasive blasting operations, the netal surfaces shall be
coated with one coat each of formulas 150 of ML-P-24441/1, 151 of M L-P-24441/2,
and 152 of ML-P-24441/3 to achieve a mninmumdry film thickness of 8 rolls.
Each coat shall be allowed a mnimumdrying tinme in accordance with table V prior
to application of the next coat. |If the paint can be marked with a fingernail,
it shall be given additional drying time. Paint which is allowed to dry for
more than 48 hours shall be cleaned by wiping with a clean cloth wetted with
1,1,1 trichloroethane prior to application of the next coat. Wen nore than 3
months time has el apsed between painting and installation of tile, the paint
shall be sweep-blasted with fine sand and an additional thin, wet coat of
M L- P-24441/1, formula 150 paint applied. G, grease, or other contam nation
shall be renoved fromthe painted surfaces, regardless of age, before tile
application. Tanks which previously have contained fuel oil shall first be
cleaned by filling the tank with a cleaning solution consisting of 4 gallons
of cleaning conpound in accordance with ML-C 22230, to 1000 gal |l ons of fresh
water. The solution shall remain in the tanks for at |east 36 hours (soaking
period). A steam connection shall be supplied to heat the solution to about
105°F. Means to agitate the solution continuously during the soaking period
shal|l also be provided. Agitation can be acconplished by bubbling air in the
solution. After the soaking period has been conpleted, the tank shall be
enptied and the netal surfaces rinsed thoroughly with hot fresh water under
100 Ib/in’supply pressure. The surfaces shall then be wiped dry with clean
cloths. Upon conpletion of the chem cal cleaning of the tank, the cleaned
surfaces shall be further cleaned to near-white metal by grit or sandblasting
operations. The cleaned netal surfaces shall then be coated with one coat
each of fornulas 150 of ML-P-24441/1, 151 of ML-P-24441/2 and 152 of
M L-P-24441/3, to achieve a mninmumdry film thickness of 8 roils and allowed
to dry as stated above. If nore than 3 nonths have el apsed between painting
and installation of tile, the paint shall be sweep-blasted with fine sand and
an additional cover coat applied. QIl, grease, or other contam nation shall be
renmoved from the painted surfaces, regardl ess of age, before tile application

5.3.3.4 Floodabl e spaces other than fuel tanks (sonar domes and sal twater
tanks). The netal surfaces shall be cleaned as specified in 5.3.3.1. Trmmed -
ately after conpletion of cleaning operations, the cleaned nmetal surfaces shall
be painted with one coat each of fornulas 150 of ML-P-24441/1, 151 of
M L-P-24441/2 and 152 of ML-P-24441/3, to a mninumdry filmthickness of 8
roils. Each coat shall be allowed a mninumdrying time in accordance wth
table V prior to application of the next coat. |f the paint can be marked with
a fingernail, it shall be given additional drying time. Wien nore than 3 nonths
tinme have el apsed between painting and installation of tile, the paint shal
be sweep-blasted with fine sand and an additional thin, wet coat of paint shal
be applied. If the steel surfaces have already been coated with M L-P-24441 or
DOD- P- 23236, type 1, class 1 paint systenms, the studs may be Installed, provided
the paint shows no sign of checking, cracking, flaking, scaling, peeling, blis-
tering, chalking, or rusting of the underlying metal. The painted surfaces
shal | then be sweep-blasted with fine sand to renove | oose paint or other
contam nants and to renove surface gloss, and given a thin, wet coat of paint
in accordance with formula 150 of ML-P-24441/1 or 152 of M L-P-24441/3. If
oil, grease, or other contam nation is remaining on the painted surfaces, it
shall be renoved by using a cloth wetted with 1,1,1 trichloroethane.
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5.3.4 Preparation of tiles. The tiles usually are furnished with a poly-
ethylene filmon one surface, which shall be detached prior to installation. In
those instances when the film cannot readily be peeled off, the polyethylene
filmshall be wetted with toluene grade B or xylol. After standing severa
mnutes, the filmusually wll separate easily fromthe tile.

5.3.4.1 Tile cutting. The tile may be cut with a linoleumknife, utility
knife, or a hinged knife such as a shingle cutter. Cutting is nost easily

acconplished if the tile is at a tenmperature between 70 to 90°F. In cold clim
ates, tiles shall be stored in a warmroom for at l|east 24 hours before using
If they are kept in their original shipping containers until just before being

used on the job, the tiles will stay close to the storage tenperature.

5.3.5 Preparation of adhesives. Adhesive conformng to ML-A-24456 shall
be used to bond the tiles to the structure to be danped. This adhesive is a two-
conmponent epoxy system  The conponents shall be blended together just before use
of the adhesive. These conponents shall be thoroughly blended so that the adhe-
sive will be uniformy hard when it sets up. Conponents usually are furnished in
two narkedly dissimlar colors, so that upon thorough blending of the conponents
the resulting admxture will be distinctly different in color with respect to
either of the components. Adhesive conformng to M L-A-24456 may be pre-packaged
in barrier kits conformng to ML-P-38714, type Il, and m xed nechanically wth
automati ¢ mxing equi pment designed to be conpatible with the barrier kits

5.3.5.1 Adhesive pot life. Adhesive shall be mxed in quantities that
can be used In 1-1/2 to 2 hours. Adhesives shall be mxed in small quantities
with large surface area exposure to mnimze heat build-up produced in the
adhesive by the exothermic chenical reaction of the ingredients. About 2
hours after mxing the adhesive, it will begin to thicken, indicating that its
pot life has been exhausted. Adhesive that has exhausted its pot life and has
begun to set shall not be used, as it will result in poor bond strength.

5.3.5.2 Preheating. \When conponents of the adhesive are bel ow 70°F in
tenperature, they shall be preheated to 70 to 95°F before blending operations

5.3.5.3 Ceaning. Epoxy adhesives are difficult to renove once they
harden. It is inportant to remove excess adhesive from and to clean applica-
tion equi pment before adhesive has begun to set, using hot water and detergent
in accordance with ML-D 16791, type 1.

5.3.6 Tile installation.

5.3.6.1 Fitting of tiles. One layer of tiles shall be installed on steel
plate of 1/2-inch thickness or less and two layers of tile shall be installed
on thicker plate. The same adhesive used to bond the tile to the steel surfaces
shall be used to bond the tiles to each other. Danping tiles shall be installed
on the surfaces designated by the appropriate ship drawing. The tiles shal
be close-fitted, from web-to-web between stiffeners and over entire bul khead
surfaces, except for penetrations and fixtures attached to these surfaces
Tiles shall not be installed over welds. \Wen installing tiles around welds
the following spacing shall be mintained between the tiles and welds: Wen
NDT exami nation of a weld is not required, a spacing of 1 + 1/2 inches shall be
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mai ntained. Wen NDT examination of welds is required, spacing shall be 2 +0,
-1/2 inches between weld and danping material. \Wen two |ayers of tiles are
required, voids and seans in the first layer shall be filled snooth with the
epoxy adhesive to provide a snmooth surface for installation of the second |ayer.

5.3.6.2 Preforning. |If the tiles are kept warmed to 70 to 90°F, they can
be bent to attain conformance to curved surfaces having a radii of 18 inches or
more. In cases where conpound curvature is extrene, it will be difficult to

obtain conformance to surfaces w thout adequate shoring.

5.3.6.3 Precautions. \Wen air is introduced to keep hull plate and bul k-
heads dry in areas where tile is being installed, necessary precautions shall be
taken to renove both moisture and oil fromthe air being introduced. In the
event condensation of noisture on the netal surfaces to be danped is encountered,
the noisture shall be renmoved fromthese surfaces with clean, dry cloths just
prior to application of the adhesive

5.3.6.4 Bonding. Prior to application of adhesive, oil, grease or other
cont ami nation sha %e removed fromthe surface being danped, regardl ess of age.
Tiles shall be bonded to the painted surfaces and to each other with an epoxy
adhesive prepared as described in 5.3.5. The adhesive shall be applied to

one face of the tile, to the four edges of the tile, and to the surface being
danped with a dog-eared trowel, as shown on figure 19. Care shall be taken to
obtain conplete and uniform coverage of the adhesive over the entire face of

the tile. The tile shall then be pressed, adhesivecoated side down, onto the
metal surface to be covered and then vigorously hamrered with a wooden or rubber
mal l et to ensure intimte contact between the danping tile and the steel surface.
Excess adhesive extruding fromunderneath the tile shall be removed inmmediately
and may be applied to subsequent tiles or surfaces to be danped. Careful
attention to fitting adjoining tiles will mninmze the necessity for subsequent
grouting of open seans.

5.3.7 Paint application.

5.3.7.1 Preparation. Before protective paint coatings are applied to the
exposed surfaces of the danping tiles, the tiles shall be handwashed with an
aqueous detergent solution such as 1 ounce of ML-D 16791, type 1 detergent

per gallon of fresh water, to remove any parting conpounds or solutions. The
detergent solution shall be rinsed away with fresh water and the surfaces of
the tiles dried conpletely before application of any protective coating or
pai nt .

5.3.7.2 Protective coatings. Type IIl danping tiles subject to inmmersion
inoil or seawater shalT be protected with two coats of fornula 151 of
M L-P-24441/1, 152 of ML-P-24441/2 or 156 of M L-P-24441/7 paint to match the
surrounding area or the color specified for the conpartment. The coating al so
shall be applied over tiles installed in inaccessible voids where rust preventive”
coatings are required and which are applied by the fill and drain nmethod. Care
shal| be taken to ensure conplete coverage of the danping tiles.
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5.3.7.3 Antifouling paints. If protection fromfouling is required
antifouling paint 1n accordance with fornula 121 of ML-P-15931 shall be applied
over the protective coatings. Since these coatings are based on epoxy resins
it is inmportant that the antifouling paint shall be applied after the solvent
has evaporated, but before cure of the resin has been conpleted, in order to
obtain satisfactory adhesion between the two paints. Usually, sufficient solvent
has evaporated when the coating is tacky to the touch. If the epoxy becomes too
dry, good adhesion of vinyl antifouling will not be achieved. If the epoxy has
cured too hard, it shall be given a thin, continuous mist-coat (1 to 2 mls wet
film thickness) of the same epoxy paint. This nist-coat shall be allowed to
cure to a tacky stage before applying the first coat of vinyl antifouling
The tacky stage is a function of tenperature and humdity and will vary widely
with climate conditions and the type of epoxy paint used. It is best defined
as that curing (drying) stage when a fingertip pressed Iightly against the
filmleaves only a slight inpression and none of the film sticks to the finger

5.3.7.4 Habitable area paints. \Mere appearance is inportant, the tile
may be painted with whatever paint is custonarily applied to the area. No pre-
paration other than that specified in 5.3.7.1 is necessary.

5.3.8 Mintenance procedures

5.3.8.1. deaning of hull plate and bulkhead tiles. Type IIl tile, coated
and uncoated, applied to hull plates and bul kheads may be cl eaned by washing
with a mld detergent solution, such as 1/2 ounce of ML-D 16791, type 1,
detergent per gallon of warmfresh water, wthout any adverse effects. The
use of mechani cal devices such as chipping hammers, knives, chisels and steel -
wire brushes will cause serious damage to the relatively soft tile and shal
not be used in cleaning operations

5.3.8.2 Ceaning of tiles inside fuel tanks. Tile installations inside
fuel tanks may be washed wth a cleaning solution conprised of 4 gallons of com
pound in accordance with ML-C 22230 dissolved in 1000 gal l ons of fresh water at
105°F. The tank shall be filled with this solution and allowed to soak for at
| east 36 hours. The solution shall be agitated with conpressed air. Fuel tanks
shal | not be cleaned with |ive steam when danmping tiles have been installed on
the tank boundaries. Cleaning of these tanks with |ive steam may heat the
surrounding walls to a tenperature sufficiently high to cause serious damage
to tile installation.

5.3.8.3 Repair of danping treatnent.

5.3.8.3.1 Mnor damage. Danping tiles in accordance with ML-P-22581
are conparatively soft and may be damaged by inpact, by striking with sharp
instruments and by scuffing action. Mnor scuffing need not be repaired
unless it is desired to restore the appearance of the area. In this case
carefully trim away |oose material and fill the scuffed area with epoxy bonding
agent in accordance with ML-A-24456. Single applications in thickness greater
than about 1/4 inch shall not be made, or unsightly sagging of the filling mat-
erial is likely to occur. The repaired area may be repainted approximtely 6
hours after installation of the filler. If mssing, |oose or damaged tiles
account for less than 10 percent of the danped area, the affected tiles shall
be removed and the surface represerved as specified in 5.3.3, If necessary. It
is not necessary to install new tiles.
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5.3.8.3.2 Major dammge. In the case of mmjor damage, all |oose or danaged
tiles shall be renoved, and the underlying netal surfaces cleaned to renove all
old adhesives. |If the exposed area is greater than 10 percent of the tota
damaged area, the area shall be cleaned, sandblasted, painted and new tiles
installed in the exposed areas as outlined in 5.3.3 through 5.3.7. In those
cases where a corrosion-resistant paint was previously applied to the stee
surface, the surface shall be properly prepared and new paint applied. If the
tile has previously been painted with one of the protective coatings listed in
5.3.7, the new tiles shall be coated to conformwth the adjacent tiles.
Coatings used to protect the tile fromoil and water are al so susceptible to
damage under the sane situations as the tile. \Wen danage to the coating
occurs, the underlying tile in affected areas shall be removed and replaced with
new tile. Installations in fuel and water tanks shall be exam ned careful ly
after cleaning the tiles to determne that the protective coating is intact.
This is especially inmportant in the case of fuel oil tanks during ship overhauls,
when welding may be required inside the tanks. Although the tiles are initially
flanme resistant, oil-soaked tiles will present a fire hazard.

5.4 Requirements for the installation of type V, (MRL No. 3) class 1
danping tiles on steel plate 1/2 inch or less in flooded and non-fl ooded areas.

5.4.1 Materials.

5.4.1.1 Danping tiles. Type V, (MRL No. 3) class 1 tiles in accordance
With ML-T-24487 shall be 12 by 12 by 3/4 inches in size, weighing 5.5 Ib/ft"

5.4.1.2 Adhesive. Adhesive for type V vibration damping tiles shall be in
accordance with ML-A-24456.

5.4.1.3 Restraining materials. The followng materials shall be used to
restrain the danping tiles:

(a) Plastic sheet, glass-reinforced, 1/8-inch thick in accordance
with ML-P-17549, grade 3, made with a fire resistant resin
conformng to ML-R 21607

(b) Ordinary strength steel, uncoated, threaded studs, 3/8-16 UNC
2A by 1-3/4-inches long after weld in accordance with
ML-S-24149/1, type II, class 2.

(c) Flat steel, uncoated washers, 2 inches o.d. by 13/32-inches id.
fabricated from 1/8-inch thick steel plate in accordance wth
ASTM A 366 or ASTM A 569.

d) MNut, self-locking, 3/8-16 UNC-3B in accordance with M L-N 25027,
ge; CRES 304 or 316 threaded studs, 3/8-16 UNC 2A by 1-3/4 inches
long after weld in accordance with ML-S 24149/3, type V.

(f) Flat CRES washers, 2 inches o.d., 1/8-inch thick, id. to accom
nodate a 3/8-inch stud. Mnufactured from 304 or 316 CRES in
accordance with ASTM A 666, grade A

(g) MNut, self-locking CRES 3/8-16 UNC-3B in accordance with
M L- N-25027 and Ms17829.

(h) Petrolatum in accordance with W-P-236 (5 pounds).

(i) Anti-seize conpound in accordance with ML-T-22361

(j) Polyolefin sheet in accordance with L-P-378
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5.4.1.4 Protective materials. The following materials shall be used to
protect the steel plating and danping materials:

(a) Corrosion preventive grease in accordance with ML-C 11796,
class 3 or ML-C 16173, grade 1.

(b) Epoxy coating system M L-P-24441, fornulas 150 of M L-P-24441/1,
151 of ML-P-24441/2, and 152 of ML-P-24441/3 (fornulas 150R66
of ML-P-24441/10, 151R66 of M L-P-24441/11 and 152R66 of
M L-P-24441/12 where air pollution regulations are in effect).

(c) Insulation sleeving, electrical, flexible plastic in accordance
with ML-1-631, type F, form U SubformU, grade a, class II,
category 1.

5.4.1.5 Qeaning materials. The following materials shall be used to
clean the steel plating and danping materials:

(a) 1,1,1 trichloroethane (methyl chlorofornm in accordance with
O T-620 (1 gallon).

(b) Detergent, general purpose (liquid, nonionic) in accordance
with ML-D16791, type 1 (1 gallon).

5.4.2 Safety precautions and environnental control (see 6.3).

5.4.2.1 Handling of danping tiles. Tiles in accordance with M L-T-24487
present no particular health hazard and may be handl ed w thout any toxic
effects or dermatitis effects due to direct contact with the bare skin.

5.4.2.2 Handling of bonding materials. Adhesives, sealants, coatings, and
cl eaning conpounds and solvents, depending on the types being used, may present
health hazards. Health and safety precautions which apply to their use are
given in 4.5,

5.4.2.3 Environnmental requirements. In order to achieve the desired danp-
ing performance, a conplete adhesive bond is required between the steel surface
and the danping material. This requires that each layer of the bond (all paint
coats and the adhesive) be fully cured. Epoxy materials, in general, cure
through a chemical reaction. To achieve conplete cure, the initial mxing of
the conponents shall occur in a reasonably warm work environnent. Also, epoxy
conpounds will not cure correctly at temperatures below 35°F. The follow ng
tenperature conditions shall be maintained during the material installation:

(a) During application of ML-P-24441 paints and M L-A-24456 adhe-
sives, the tenperature of the work area shall be between 35 and
95°F. M L-P-24441 paints conforming to type Il air pollution
regul ations shall be applied at tenperatures above 55°F.

(b) If the work area tenperature is below 50°F, M L-P-24441 paints
shall be mxed and allowed the proper induction time at 70°F
or greater (not to exceed 95°F), then carried to the work
site. This is essential to endure proper curing of the paint

(c) If the work area is below 50°F, the M L-A-24456 adhesive conpon-
ents shall be preheated to 70°F, mixed at 70°F or greater (not
to exceed 95°F), then carried to the work site. This is essen-
tial to ensure proper curing of the adhesive
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5.4.3 Surface preparation prior to installation of type V, class 1
danpi ng tiles.

5.4.3.1 Installation of studs. Were restraining layer is required for
type V, class 1 tiles (see 5.4.4.1), threaded studs, 3/8 inch in diameter by
1-3/4 inches long, shall be welded by the automatically-timed arc technique to
the structure to be damped. CRES studs shall be used in all wet areas and
ordinary strength steel studs shall be used in all dry areas. Studs shal
be installed on approximtely n-inch centers, so that at |east one stud will
be located in each tile. Furthernore, a stud shall be located in all tiles
| arger than 4 by 4 inches and at each corner of the restraining |ayer. Studs
shal | be wel ded and inspected as required by ML-STD 1688 or NAVSEA
0900- LP- 000- 1000, as applicable.

5.4.3.1.1 Protecting the stud threads. The threaded portion of the studs
shall be covered wth a short length of electrical insulation sleeving, pro-
tective cap, or taped for protection during subsequent cleaning operations,
surface preparation and tile installation

5.4.3.2 Ceaning and painting of steel surfaces inside ballast and trim
tanks and inside all other flooded spaces (sonar domes, super-structure spaces
and fairwaters). The surfaces shall be cleaned to near-white netal by grit or
sandblasting. Q1l, grease, or other contam nation shall be renpved using a clean
cloth wetted with 1,1,1 trichloroethane. The near-white netal surfaces including
studs, shall next be coated with one coat each of fornmulas 150 of M L-P-24441/1
151 of ML-P-24441/2, and 152 of ML-P-24441/3 to achieve a mininumdry film
thickness of 8 roils. Each coat shall be allowed a mininmumdrying tine in accord-
ance with table V prior to application of the next coat. |If the paint can be
marked with a fingernail, it shall be given additonal drying tine. Paint which
is allowed to dry for more than 48 hours shall be cleaned by wiping with a
clean cloth wetted with 1,1,1 trichloroethane prior to application of the next
coat. \Wen nore than 3 nonths has el apsed between painting and tile installa-
tion, the paint shall be sweep-blasted with fine sand, and an additional cover
coat of ML-P-24441/1 fornula 150 paint applied. |f painting of the threads
is not desirable, the studs shall at a minimum be painted up to the bottom
thread. Were abrasive blasting is inpractical due to the proxinmty of installed
machi nery or equi pment, the surfaces shall be mechanically cleaned. [|f the
steel surfaces have already been coated with the DOD- P-23236, type 1, class 1
paint system and the paint shows no sign of checking, cracking, flaking,
scaling, peeling, blistering, chalking, or rusting of the underlying netal,

the studs shall be installed. |If practicable, the painted surfaces shall then
be sweep-blasted with fine sand to renove any | oose paint or other contam nation,
and to renove surface gloss. |If sweep-blasting of the painted surfaces is not

feasible, they shall be sanded lightly with 120 grit sandpaper to break the
surface gloss. Following the sweep-blasting or sanding, oil, grease, or waxy
contanmi nation on the painted surfaces shall be removed using a cloth wetted
with 1,1,1 trichloroethane. The base of the studs shall be given one coat of
the ML-P-24441 primer, and the entire painted surface shall be given a thin
wet coat of the ML-P-24441/1 formula 150 paint.
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5.4.3.3 Oeaning and painting steel surfaces of foundations, bul kheads,
pl at f orm decks, dry side of tanks and all other non-flooded spaces. The stee
surfaces shall be cleaned to near-white netal by grit or sandblasting. Any oil,
grease, or waxy substance present on the steel shall be removed using a cloth
wetted with 1,1,1 trichloroethane. The near-white netal surfaces and the studs
shal | be coated with one coat each of fornulas 150 of M L-P-24441/1 and 151 of
M L-P-24441/2 to develop a mnimumdry filmthickness of 5 roils. Each coat shal
be allowed a mninumdrying tine in accordance with table V prior to application
of the next coat, If the paint can be marked with a fingernail, it shall be
given additional drying time. Paint which is allowed to dry for nore than 48
hours shall be cleaned by wiping with a clean cloth wetted with 1,1,1 trichloro-
ethane prior to application of the next coat. \Wen nore than 1 year has el apsed
between painting and installation of the tile, the paint shall be sweep-blasted
with fine sand and an additional cover coat of paint applied. |If nore than 3
mont hs but less than 1 year has el apsed before tile application, the painted
surfaces shall be hand or power-sanded, or sweep-blasted before tile application
Wiere abrasive blasting is inpractical due to proximty of installed nachinery
or equipnment, the surfaces may be nechanically cleaned. In cases where the
steel surfaces were previously painted with the DOD-P-23236, type 1, class 1
or ML-P-24441 paint systems, the surfaces shall be nmechanically cleaned, and
a thin, wet coat of the ML-P-24441 paint systemshall be applied. O, grease
or other contam nation shall be removed fromthe painted surfaces, regardless
of age, before tile application

5.4.4 Fitting of tiles.

5.4.4.1 Areas requiring a restraining layer. A 1/8-inch thick glass-
reinforced plastic sheet in accordance wth ML-P-17549, grade 3 shall be cut to
fit the area to be danped. Holes, 7/8 inch in diameter, shall be made in the
plastic sheet for passage of the studs. This sheet can-be used as a tenplate
to guide in cutting tiles to the required shapes.

5.4.4.2 Areas not requiring a restraining layer. A cardboard tenplate may
be cut to fit the various areas to be danped, and the tiles cut to match the
tenplate. In nost cases, however, the required tailoring can be acconplished
during tile installation.

5.4.4.3 Areas of weld beads. Danping tiles shall be closely fitted, and
cut to fit only the flat surfaces between weld beads. The follow ng spacing
shal| be maintained between the tiles and welds: \Wen NDT exam nation of a weld
Is not required, a spacing of 1 + 1/2 inch shall be maintained. Wen NDT exam -
nation of welds is required, spacing shall be 2 +0, -1/2 inches between wel ds and
danping tile. Tiles may be applied over welds which are on the reverse side
of plating. Figure 17 shows a typical installation of the danping treatnent
in the way of welds on plane surfaces. Wen danping is installed around stif-
feners in superstructure and fairwater areas, a 1/2-inch nomnal spacing shall
be maintained between the danping and the stiffener overhang (see figure 18).
A 3-inch spacing shall be maintained between danping and weld beads in submarine’s
forward trim tanks

5.4.4.4 Drilling and punching holes. Holes, 7/8 inch in dianmeter, shall
be cut or punched in the tilTes to provide passage for the studs. Holes can be
made with a |eather punch or by a drill with a flat end bit.
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5.4.4.5 Cutting. The tiles may be cut to required shapes by means of a
band saw or a linoleum knife

5.4.5 Preparation of the adhesive. Adhesive conformng to M L-A-24456
shall be used to bond the tiles to the structures to be damped. This adhesive
IS a two-conponent epoxy system and conponents shall be bl ended together just
before use. These conponents shall become thoroughly blended so that the
adhesive will be uniformy hard when it sets up. Conponents usually are
furnished in two markedly dissimlar colors, so that when thoroughly blended
the resulting adhesive mxture will be distinctly different in color with
respect to either of the conponents. Adhesive conforming to ML-A 24456
may be prepackaged in barrier kits conformng to ML-P-38714, type Il, and
m xed nechanically with automatic m xing equi pnent designed to be conpatible
with the barrier kits

5.4.5.1 Adhesive pot life. Adhesive shall be mxed in quantities that can
be used in 1-1/2 to 2 hours. It shall be mxed in small quantities or have
| arge surface area exposure to mnimze heat build-up produced in the adhesive
by exothermc chemcal reaction of the ingredients. The adhesive will begin
to thicken about 2 hours after mxing, indicating that its pot |ife has been
exhausted. Adhesive that has exhausted its pot life and has begun to set shal
not be used, as it will result in poor bond strength

5.4.5.2 Preheating. Wen the tenperature of the adhesive conponents is
bel ow 70°F, they shall be preheated to 70 to 95°F before bl endi ng operations.

5.4.5.3 (Oeaning. Epoxy adhesives are difficult to remove once they
harden. Excess adhesive shall be removed from m xing and application equi pnent
and equi pment cl eaned using hot water and detergent in accordance with
ML-D- 16791, type 1 before the adhesive has begun to set.

5.4.6 Installation of danping naterials.

5.4.6.1 Danping tiles. The tiles which have been fitted previously shal
be bonded to the painted structure to be danped with an epoxy adhesive prepared
as described in 5.4.5. The adhesive shall be applied to the surface to be danped
with the dog-eared trowel shown on figure 19. Care shall be taken to obtain
conpl ete and even coverage of the adhesive over the entire face of the nmeta
surfaces. The base and weld bead of each stud shall be heavily coated with
the adhesive, such that the adhesive will be forced up and out of the stud
hole in the tile when the danping is installed. The tile, grooved side down
shall then be pressed onto the coated surface to be danped. Excess adhesive
extruding from underneath the tile shall be renoved imediately. Renmove pro-
tective covering fromthe studs and coat the threads with an anti-seize conpound
in accordance with ML-T-22361 to prevent galling of the CRES nuts and studs.

5.4.6.2 Restraining |layer. The surface of the plastic restraining plate
which will bear agarnst the type V, class 1 danping tiles shall be coated with
a thin, even layer of petrolatum Application of the petrolatumwill be facili-
tated if it is warmed to a tenperature approxi mately 10°F above its nelting
point. The plastic sheet shall then be positioned, coated side down over the
danping tiles, and the special 2-inch dianeter by 1/8-inch thick washers and

47



Downloaded from http://www.everyspec.com

M L- STD- 2148( SH)
12 August 1983

| ocknuts installed on the protruding studs. The locknuts shall be tightened
with a torque wench, applying 40 inch-pounds plus or mnus 10 percent net |oad
|f epoxy paint was used on the threads, the locknuts will cut through the paint
but shall be backed off slightly and retightened to give a 40 inch-pound plus or
mnus 10 percent net load. The |ocknuts shall be tightened imediately after
installing the danping treatment (before the adhesive has set). Net load is
defined as the | oad over and above that required to overcome the turning resist-
ance of the nut on the stud. Re-torquing of nuts after installation is not
required. After adhesive cure (24 hours mininmmnm, the washers and nuts shal

be checked to ensure that none are |oose. \ashers that can be turned by hand
are considered loose. Nuts on studs with | oose washers shall be re-torqued to
40 inch-pounds plus or mnus 10 percent. (A thin layer of polyolefin sheet in
accordance with L-P-378 may be installed between danping tiles and restraining

| ayer as an alternative to application of the petrolatum) Wl ds shall not be
covered by the restraining layer. \ere a magnetic particle inspection of a
weld is not required, damping (tile and the restraining |ayer) shall be applied
towithin 1 + 1/2 inch of the weld. Wen a weld magnetic particle inspection
is required, danping shall be installed within 2 +0, -1/2 inches of welds.
Danping in the forward trimtanks of submarines shall be installed such that

a 3 t1/2, -0 inches spacing is maintained between the danping and welds

5.4.6.3 Installation of tiles in areas not requiring a restraining |ayer
The tiles shall be bonded to the parnted structures wth epoxy adhesive prepared
as described in 5.4.5. The adhesive shall be applied and the tiles installed In
the manner described in 5.4.6.1. It will not be necessary to bond adjacent
tiles to each other; however, they shall be fitted together as closely as practi-
cable. Tiles shall not be installed over weld beads. The tiles shall be
installed around welds as described in 5.4.4.3

5.4.6.3.1 Preventing the tiles fromslipping. It may be necessary to
shore tiles installTed on vertical, overhead, curved, and irregular surfaces in
order to prevent tiles fromslipping until the adhesive sets and to ensure that
the tile confornms to the underlying surfaces. It is pernissible to instal
3/8-inch dianeter threaded CRES studs, washers, and nuts as needed to support
tenporary shoring to hold the tiles in position until the adhesive has set.
Care nust be taken in removing the shoring to prevent damage to the tile. The
studs should be cut off where they would present a safety hazard.

5.4.7 Paint application.

5.4.7.1 Corrosion protection and habitability area paints. The exposed
ends of studs, washers, and nuts shall be painted with the ML-P-24441 paint
system Tiles Installed within submarine pressure hulls shall be painted with
a thin, wet coat of ML-P-24441/1 formula 150 paint, followed by whatever paint
usually is applied In the particular area

5.4.7.2 Antifouling paints. Danping tiles and plastic restraining covers
are not inherently antifouling. In areas where protection from fouling is
required, the danping treatnment shall be first painted with a thin, wet coat of
M L-P-24441 formula 150 paint. Wthin 1 to 3 hours after the paint has been
applied (after the solvent has evaporated, but before the paint has cured),
two coats of antifouling paint in accordance with formula 121 of M L-P-15931
shal | be appli ed.
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5.4.8 Maintenance procedures.

5.4.8.1 Cleaning of tiles and restraining layers. Tiles and restraining
| ayers may be cleaned of oil, grease, or other contamnation by wiping with a
cloth wetted with 1,1,1 trichloroethane. This cleaning may be fol [ owed by wash-
ing with a nmild detergent solution, such as 1/2 ounce of ML-D 16791, type 1
detergent per gallon of warm fresh water. (NOTE: \Wenever a detergent is used,
the surface shall be thoroughly rinsed with fresh water to renove detergent
residue and preclude subsequent paint adhesion problens.) [f nore vigorous
cleaning is required, the surfaces shall be brush-blasted with fine sand,
foll owed by removal of oil, grease, or other contamnation. The brush-blasting
operations may renmpve any paint which has been applied to the surfaces.
Repainting shall then be perfornmed as described in 5.4.7.

5.4.8.2 Repair of nminor damage to danping treatments. Type V, class 1
tiles are fairly resistant to damage; however, they can be damaged by inpact
and by striking with sharp instruments. The tiles are nolded rubber, so they
and the adhesive bond can be damaged when heated to tenperatures above about
150°F.  Welding in way of tiles will destroy the tiles. Mnor damage is defined
as any scuffing, tearing, gouging, cutting or |oosening of tiles In an area
not to exceed 10 percent of the danped surface. Damage of this order need not
be repaired unless major repairs or alterations are being made in adjacent
danped areas. Damaged tiles which are regarded as potential noise sources shal
be trimred away.

5.4.8.3 Repair of major damage to danping treatnents. Tiles affected by
maj or damage shall be removed. Any damaged studs shall be renmoved and new studs
installed. The underlying surfaces shall be cleaned of all old adhesive. If
the paint on the netal has been damaged, the metal surfaces shall be prepared
properly and new paint applied. Newtiles shall be installed using the proced-
ure described in 5.4.6. If the plastic restraining |ayer has been damaged, the
affected area may be cut away and a new piece of material installed in its place,
provi ded the new portion of the restraining layer is held by at |east one stud,
washer and nut, and its effectiveness in preventing |loss of detached tiles is
not inpaired. |f the restraining |ayer cannot effectively prevent tile |oss,
the entire restraining layer shall be replaced

5.4.8.3.1 Replacenent of mssing studs. Wen loss of studs in restrained
danping treatments 1s the only damage noted, replacement shall be governed by
the follow ng:

(a) Studs lost in periphery holding situations, except
where two restraining layers join, shall be
repl aced

(b) Replacement of studs |ost from hol ding points
i nside the peripheral holding points shall be made
only when the overall protection capability of the
restraining layer is considered jeopardized.

To replace mssing studs, the restraining layer shall be renoved and the tile
cut away over about a 4 by 4 inch square area centering on the hol ding point.

The surface shall be ground to bare metal in way of the stud attachment point,
and adhesive and tile particles shall be renoved fromthe remaining area. The
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studs shall be replaced by the automatically-tinmed arc wel ding technique origi-

nal Iy enployed. New studs shall be painted, the thread preserved and the clean

metal surface repainted as specified in 5.4.3.2 and 5.4.3.3. Tile shall then be
replaced in the affected areas and the restraining |layer replaced using proced-

ures described in 5.4.6.

5.5 Requirements for the installation of type V, (MRL No. 3) class 2
danping tiles on 9/16 to 3/4-inch steel plate In non-flooded areas.

5.5.1 Materials.

5.5.1.1 Danping tiles. Type V, class 2 tiles (MRL No. 3) in accordance
with ML-T-24487 shalT be I2 by 5/8 inches in size, weighing 4.5 I b/ft".

5.5.1.2 Adhesive. Adhesive for type V vibration danping tiles shall be as
specified in ML-A-24456.

5.5.1.3 Constraining materials. The following materials shall be used to
constrain the danping tiles:

(a) Odinary strength steel threaded studs, 3/8-16 UNC 2A by
1-1/2-inches long after weld in accordance with ML-S-24149
and ML-S-24149/1.

(b)y Flat steel, uncoated washers, 2 inches o.d., 1/8-inch thick,
id. to accommpdate a 3/8-inch stud. Manufactured from steel
conformng to ASTM A 366 or ASTM A 5609.

(c) MNut, self-locking, 3/8-16 UNC-3B in accordance with ML-N 25027
or in accordance wth M517829.

(d) Alumnum sheet, 1/8-inch thick, manufactured of 5052 alloy
conformng to QQ A-250/8.

5.5.1.4 Protective materials. The following protective materials shall
be used:

(a) Insulation sleeving, electrical, flexible plastic in accordance
with ML-1-631, type F, formU, subformU, grade a, class
I, category 1.

(b) Epoxy coating system in accordance with formulas 150 of
ML-P-24441/1, 151 of ML-P-24441/2 and 152 of M L-P-24441/3.
(Formul as 150R66 of M L-P-24441/10, 151R66 of M L-P-24441/11
and 152R66 of M L-P-24441/12 where air pollution regulations
are in effect).

5.5.1.5 deaning materials. The following materials shall be used to
clean the steel plating and damping materials:

(a) 1,1,1 trichloroethane (methyl chloroform which conformto
the requirements of O T-620 (1 gallon).

(b) Detergent, general purpose (liquid, nonionic) which conform
to the requirements of ML-D 16791, type | (1 gallon).
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5.5.2 Safety precautions and environnmental control

5.5.2.1 Handling of bonding naterials. Adhesives, sealants, coatings,
and cl eani ng compounds and solvents may present health hazards. Health and
safety precautions which apply to the use of these materials shall be as speci-
fied in 4.5.

5.5.2.2 Environmental requirenents. In order to achieve the desired danp-
ing performance, a conplete adhesive bond is required between the steel surface
and the danping material. This requires that each |ayer of the bond (all paint
coats and the adhesive) be fully cured. Epoxy materials, in general, cure
through a chemical reaction. To achieve conplete cure, the initial mxing of
the conponents shall occur in a reasonably warmwork environnent. Al so, epoxy
conpounds wi Il not cure correctly at tenperatures below 35°F. The follow ng
tenperature conditions shall be maintained during the material installation

(a) During application of M L-P-24441 paints and M L-A- 24456
adhesives, the tenperature of the work area shall be between

35 and 95°F. M L-P-24441 paints conformng to type Il air
pol lution regulations shall be applied at tenperatures
above 55°F.

(b) If the work area tenperature is below 50°F, M L-P-24441 paints
shall be mxed and al |l owed the proper induction time at 70°F
or greater (not to exceed 95°F), then carried to the work
site. This is essential to ensure proper curing of the paint.

(c) If the work area is below 50°F, the M L-A-24456 adhesive com
ponents shall be preheated to 70°F and m xed at 70°F or greater
then carried to the work site. This is essential to ensure
proper curing of the adhesive

5.5.3 Surface preparation prior to installation of type V, class 2 tiles.

5.5.3.1 Attachnent of studs. Threaded, ordinary strength steel studs 3/8
inch in dianeter by 1-1/2 i nches long shall be welded by the automatically-tined
arc technique to the surfaces to be danped. Studs shall be positioned so
that at |east one stud passes through each tile to be installed as close to
its center as possible. [If necessary, tenplates shall be cut to fit the various
areas to be danped, as an aid in determining the |ocation of the studs. The
studs shall be so located that the tiles to be applied later will be close-fitting.
Studs shall be wel ded and inspected as required by ML-STD 1688 or NAVSEA
0900- LP- 000- 1000, as applicable.

5.5.3.1.1 Protecting the stud threads. The studs shall be covered with a
short length of electrical Insulation sleeving, protective cap, or taped in order
to protect the threads during subsequent cleaning operations.

5.5.3.2 Ceaning and painting the steel surfaces. The steels surfaces
shal | be cleaned to near-white metal by grit or sandblasting. Any oil, grease
or waxy substance present on the steel shall be removed with a cloth wetted
with 1,1,1 trichloroethane. |mmediately after blasting, the near-white neta
surfaces and the studs shall be coated with one coat each of formulas 150 of
M L-P-24441/1 and 151 of ML-P-24441/2 to develop a mninumdry filmthickness
of 5roils. Each coat shall be allowed a mnimumdrying tine in accordance
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with table V prior to the application of the next coat, [If the paint can be
marked with a fingernail, it shall be given additional drying tine. Paint
which is allowed to dry for nore than 48 hours shall be cleaned by wiping with
a clean cloth wetted with 1,1,1 trichloroethane prior to application of the

next coat. If painting the threads is not desirable, the studs shall at a
mni mum be painted up to the bottom thread. The threads shall then be covered
with a short length of insulation sleeving, or taped for protection. |f nore

than 1 year has el apsed between painting and installation of the tile, the
paint shall be sweep-blasted with fine sand and an additional cover coat of
paint applied. |If nmore than 3 months but less than 1 year has el apsed before
tile application, the painted surfaces shall be hand or power sanded, or sweep-
blasted before tile application. Q1l, grease, or other contamnation shall be
removed from the painted surfaces, regardless of age, before tile application.
In addition, where abrasive blasting is inpractical due to close proximty of
installed machinery or equipnent, the surfaces may be nechanically cleaned

In cases where the steel surfaces were previously painted with the DOD P-23236
or ML-P-24441 paint systems, the surfaces shall be nechanically cleaned, and
a thin, wet coat of the ML-P-24441 paint system shall be applied.

5.5.4 Fitting the type V, class 2 tiles and the constraining |ayer.
Holes, 7/8 inch in diameter, shall be cut in each tile to match the studs
installed on the areas to be danped. The tiles shall be trinmed as necessary
to avoid overlapping. Tiles shall be applied to within 1 + 1/2 inch of weld
beads where NDT inspection of welds is not required. Were NDT inspection
of welds is required, danping shall be installed within 2 +0, -1/2 inches of
weld. Tiles may be applied over welds which are on the reverse side of the
plate being danped. The alum num sheets shall be placed over the rubber tiles
and trimmed if necessary to fit. Edges of the tiles and the constraining
| ayer shall coincide within 1/8 inch when they are pressed against the surface
to be damped. No spaces between tiles shall be greater than 1/2-inch wide. A
3/4-inch diameter hole shall be drilled in the alum num sheet to fit over the
stud. Constraining layers shall not extend over any welds. The constraining
| ayer may be cut to the plan size of individual tiles, but shall be no smaller
than 8 by 3 inches in surface area

5.5.4.1 Drilling and punching holes. Holes, 7/8 inch in dianeter, shall be
cut or punched 1n the tiles to provide passage for the studs. Holes can be cut
inthe tiles with a leather punch or by a drill with a flat-end bit.

5.5.4.2 CQutting. The tiles may be cut to required shapes by neans of a
band saw.

5.5.5 Preparation of the adhesive. Adhesive conforning to M L-A-24456
shal | be used to bond the tiles to the structure to be danped. This adhesive is
a two-conponent epoxy system and conponents shall be bl ended together just be-
fore use of the adhesive. The conponents shall become thoroughly blended to
ensure that the adhesive will be uniformy hard when it sets up. Conponents
usual 'y are furnished in two markedly dissimlar colors, so that upon thorough
bl endi ng of the components, the resulting adhesive adm xture will be distinctly
different in color with respect to either of the conponents. Adhesive conform
ing to ML-A-24456 may be pre-packaged in barrier kits conformng to ML-P-38714,
type I, and mxed nechanically with automatic nixing equi pment designed to be
conpatible with the barrier kits
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5.5.5.1 Adhesive pot life. Adhesive shall be mxed in quantities that
can be used in 1-1/2 to 2 hours. Adhesive shall be mixed in small quantities
or have large surface area exposure to mnimze heat build-up produced in the
adhesi ve by exothernic chenical reaction of the ingredients. About 2 hours
after mxing the adhesive, it will begin to thicken, indicating that its pot
life has been exhausted. Adhesive that has exhausted its pot |ife and has
begun to set shall not be used, as it will result in poor bond strength

5.5.5.2 Preheating. |f the components of the adhesive are below 70°F in
tenperature, they shall be preheated to 70 to 95°F before blending operations

5.5.5.3 Ceaning. Epoxy adhesives are difficult to renove once they
harden. Excess adhesive shall be removed from and mixing and application
equi pment cl eaned before the adhesive has begun to set, using hot water and
detergent in accordance with ML-D 16791, type 1

5.5.6 Installation of type V. class 2 danping nmaterials.

5.5.6.1 Bonding the tiles to the constraining layer. The 1/8-inch thick
al um num sheets shall be cleaned free of corrosion products and dirt by |ight
abrasive blasting on the side to be next to the tile. Epoxy adhesive, prepared
as described in 5.5.5, shall be applied to the sandbl asted surface of the
al um num sheets and to the snooth face of the tiles, using the trowel detailed
on figure 19. The al umi num sheets shall be placed coated side up on a flat
surface, the tiles placed on themso that the adhesive-coated sides are together,
and the two pressed firmy together over their entire area. Sand bags or
simlar weighing devices shall be placed over the tiles, if necessary, to hold
themin contact with the aluminum sheets until the adhesive has set. The
assenblies shall not be disturbed until the adhesive has set. Setting tine
will require approxinmately 18 hours at 70°F.

5.5.6.2 Bonding the tiles and constraining |layer to the steel plating.
Prior to application of adhesive, oil, grease, or other contamnation shall be
removed from painted surfaces, regardless of age. The epoxy adhesive, prepared
as described in 5.5.5 shall be applied over the steel surface to be danped
using the trowel described on figure 19. The tiles, with alumnum sheets
bonded to their upper surfaces, shall be placed over the studs and pressed
into place. Flat sheet washers, 2 inches in dianeter by 1/8 inch thick, shal
be placed over the studs. The steel self-locking nuts shall then be placed on
the studs and tightened until all portions of the grooved surfaces of the
tiles are in contact with the steel surface

5.5.6.2.1 Providing a snooth surface. \Wen a smooth surface free of pro-
tuberances is required, the nuts and washers shall be removed after the adhesive
has cured (at least 3 days at 70°F) and the studs cut off flush with the sur-
face of the al um num

5.5.7 Paint application.

5.5.7.1 Corrosion protection and habitability area paints. The exposed
ends of studs and washers and nuts and the constraining layers shall be painted
with a coat of ML-P-24441/1, fornula 150 paint. One coat of the appropriate
interior paint shall be applied within 4 hours after the ML-P-24441 system
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pai nt has been applied (after the solvent has evaporated but before the paint
has cured). |f the epoxy becones too dry, good adhesion of the interior paint
will not be achieved. [If the epoxy has cured too hard, it shall be given a
thin, continuous, mst-coat (1 to 2 roils wet filmthickness) of the sane epoxy
paint. This mst-coat shall be allowed to cure to a tacky stage before applying
the interior paint. The tacky stage is a function of tenperature and humidity
and will vary widely with climate conditions and the type of epoxy paint used.

It is best defined as that curing (drying) stage when a fingertip pressed
lightly against the filmleaves only a slight inpression and none of the film
sticks to the finger.

5.5.8 Muintenance procedures

5.5.8.1 Ceaning of danping treatment. Since the outward appearance of
heavy-pl ate danping treatnents 1s that of a painted metal plate, any procedure
used to clean the paint in the area can be used to clean the danping treatnent.

5.5.8.2 Mnor repair of danping treatnent. The type V, class 2 danping
tiles are not likely to be damaged because they are protected by the al um num
constraining layer. However, they can be damaged by overheating due to nearby
wel ding or cutting operations and by severe mechanical abuse. [|f the affected
area is small (less than 10 percent of danped surface), the danping treatnent
can be cut through with a circular or saber saw and the damaged section renoved.
New materials shall be installed according to the procedures given in 5.5.6.
At |east one stud shall be positioned in the repaired section, and if required,
a new stud shall be installed.

5.5.8.3 Mgjor repair of danping treatnment. If nore than 10 percent of the
danped surface 1s danaged, the damaged treatment shall be renoved and new nater-
ials reinstalled by the procedures given in 5.5.6. It will be difficult to
remove the constraining |ayer because it is bonded to the tiles, which are in
turn bonded to the steel surface below. If the alumnumplate is heated to a
tenperature of 250 to 300°F, the bonding agent will soften and the plate can be
be separated fromthe tile. Heating can be acconplished by carefully directing
a flame over the alumnum surface, or by the use of strip heaters. Adequate
ventilation shall be provided and all persons in the space shall wear approved
respirators when heating the plates, due to the danger of toxic fumes if the
danping tiles becone overheated. (SAFETY NOTE: A fire watch shall be estab-
| i shed and maintained during the heating operation. Fire extinguishers of the
carbon dioxide type shall be available throughout the work area.)

5.6 Quality assurance.

5.6.1 Ceneral. The primary attachment mechanism for danping treatments is
the adhesive bond formed by the epoxy protective coating and the epoxy adhesive
| nadequate installation practice during any of the installation steps can |ead
to poor adhesion and early tile failure. [Inspection of a conpleted installation
does not provide sufficient information to determne the quality of the bond
In addition, the studs, nuts and washers (where applicable) provide additional
support during high stress conditions. Therefore, during installation of danp-
ing treatnents, including the replacement of tiles due to major damage-, the
inspections outlined in this section shall be conpleted.

54



Downloaded from http://www.everyspec.com

M L- STD- 2148( SH)
12 August 1983

5.6.2 Installation inspection. Each step of the installation shall be
{amined to ensure conpliance to the requirements of this procedure. The
fequency of the checks shall be sufficient to establish that work steps are
being conpleted in accordance with the requirenments stated herein. The follow ng
steps are critical to good adhesion

Stud wel di ng.

Envi ronnental requirenents.

Blast cleaning to near-white netal.

Protective coating; each paint coat fully cured
Adhesi ve properly mxed and appli ed.

Tiles correctly installed.

Excessive adhesive renoved fromtile exterior.

«Q DO OO T

5.6.2.1 Stud welding. Stud welding procedures and equi pment shall be in
accordance with the requirenents of ML-STD 1688 or NAVSEA 0900-LP-000-1000, as

appl i cabl e.

5.6.2.2 Tile location. The danping treatnent installation shall be
examned for proper location and spacing. Location shall be in accordance with
t he shipbuilding specifications including all current revisions. Spacing of
tiles around and over welds and protrusions shall be in accordance with this
procedure. Excess epoxy adhesive on the exterior shall be renoved by buffing

with an 80-grit sanding disc

5.6.3 Post sea-trial inspections. Installed danping treatnments which are
accessi ble shall be inspected after sea-trials to determ ne whether the treat-
ments are intact and to ensure that there is no | oosening of nuts on studs.

6. NOTES

6.1. Type | danping naterial. Type | material consists of chromated-felt
inpregnated with a viscoelastic material (usually Polyisobutylene), in accord-
ance with ML-G20241. The treated felt is used in conjunction with a con-
straining |ayer of sheet steel or rigid, glass-reinforced plastic sheet. The
conbi nation of the felt and constraining layer is referred to as the felt or
septumtreatnent. It is nmost efficient in danping mechanical vibrations at
about 75°F, however, its efficiency decreases drastically on either side of this
tenperature. The type | felt or septumtreatnent is regarded as obsol ete and
Is being replaced by treatments using type Il danping materials. However, a
simlar treatment, consisting of chromated-felt inpregnated with silicone
currently is being applied to the reduction gear casing on SSN-688 class sub-
marines. Information on installation, maintenance and repair of this treatment

may be obtained in the ship specifications.

6.2 Type |V danping material. Type |V danping material was designed for
installation elther by spraying or troweling on the surfaces to be danmped. It
has been used prinarily in sonar domes and hull structure near the sonar
Acqui red under ML-S-24062, it was furnished as a 3-conponent system which nust
be blended together just prior to application. Type IV danmping material is no
| onger used and shoul d be replaced by type Il danping tile.
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6.3 Health and safety. There may be additional Cccupational Safety and
Health Adm nistration (OSHA) and state and local requirements applicable to
the application and removal of paint, solvents, adhesives, and so forth,
referred to in this standard.

Preparing activity
Navy - SH
(Project 93GP-N001)
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©
DAMPING TILE
©
HULL FRAME
©
NOTE: THERE IS NO REQUIREMENT
FOR DAMPING TILES TO CONFORM
TO THE SHAPE OF THE FRAME.
©
©
HULL
SH 12261

FIGURE 1. Typical installation of danping tiles on hull
frames (not to scale).
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:—AREA FOR ATTACHMENTS

—CONSTRAINING LAYER

FASTENER P | 1 —.|
H =1
' 2 2 | ngglgsEg LAYER
ADHES{VE e T T CLASS 2 TILE

07 777N ]

| I\H l l
E HMQTI\II cn TAN.K p‘_ATE
{u

NOTE; TILES MAY BE INSTALL
OVER UNDERLY
IFFENERS. TANK STIFFENER
|
SH 12262

FIGURE 2. Cross-section veiw of typical

installation of constrained

ML-P-23653 tiles at tank top and side where plate

subj ect to subnergence pressure and space is required for

attachnents (not to scale).

AREA FOR
ATTACHMENTS
> | 2* +0,-112"
| DISTANCE FROM WELD | N
| FOR NDT INSPECTION L l-—m.,..w_\
l . uaAarmm

' ' ‘2
‘% ?r*"ﬂmw A i mnen,

Lyt VAN
T \ Il /_gSASZ |236§§3T|LE

—
NOTE: TILES MAY BE INSTALLEDT ANK SIDE
OVER UNDERLYING

STIFFENERS. al
%

SH
12263 8]

FIGURE 3. (ross-section view of typical installation of unconstrained
ML-P-23653 tiles at tank top and side where plate is
not subject to submergence pressure and space is required

for attachments (not to scale).
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¢—STEEL FRAME

SO

AN

AN

| i ‘_“‘h l\‘\\l\_
(LU L (ORI

3/8" DIA. STUD
I-1/2" LONG CRES

SELF LOCKING NUT

FLAT CRES WASHER
18" THICK X 2" DIA

/4

SOUOONANANN
V4

[}
== 1/8" THICK PLASTIC
_?“f_ RESTRAINING LAYER
= , S—
== MIL- P-23653 PETROLATUM
/1 % /" CLASS | or
EPOXY

/) Z
"\ STEEL SHELL PLATE \ \\<\\\\ ADHESIVE

—o‘ - |-|/2"—-‘ 7/8"DIA. —MIL~-T-24487
) CLASS | TILE
2" (+0,-172")
(NDT INSPECTION REQ'D)
l " ( i l/2ll )
(NO NDT INSPECTION REQUIRED)
SH 12265

FI GQURE 5.  (Cross-section of typical installation of restained
L-P-23653 class 1 tile or ML-T-24487 class 1 tile
in submarine ballTast tank (not to scale).
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FI GURE 6. Constrained (ML-P-23653) tiles installed on web of submarine
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'lll
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—— CONSTRAINING
\ LAYER !
Y MIL-P-23653
\ CLASS 2, TILE
\ N 172"
lk(t!.- )

s

FIGURE 7. Cross-section view of typical installation of constrained
(ML-P-23653) tiles on web of submarine hull frame
(not _to scale).

SH 12267
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FIGURE 11. Bul khead prepared for installation of co
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SH 12274

Typical installation of constrained (MIL-P--23653) tiles on thwartship girder.

FIGURE 14,
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SH 12275
FIGURE 15. Cross-section view of installation of (ML-P-23653)
tiles to underside of platformdeck (not to scale).
yFRAME
A Py
v
d
DECK PLATE
v
/ ' " [
\u
/] e e e zijfgf‘ ——
/ + + + +
+ ‘K 4 - f
|/ — 7
41BN / 5"
L_,_ﬁb\ \Z DAMPING MINIMUM
-HULL
"\~ FRAME DAMPING
(SEE FIGURES | AND 7)
SH 12276

FIGURE 16. Cross-section view of typica

damped deck beam connected
to hull frame (not to scale).
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Walt
N

nd —& RESTRAINING OR
CONSTRAINING COVER ——
| PLATE WHERE APPLICABLE /
j, L= ), - F = Ll-.
b STEEL STRUCTURE ) 4 {
- Q- '>
~WELD BEAD
) “N" DIMENSIONS
WEL DS SUBJECT TO MAGNETIC WELDS NOT SUBJECT TO MAGNETIC
PARTICLE INSPECTION PARTICLE INSPECTION
TREATMENT | "N" DIMENSION, TREATMENT "N"DIMENSION,
INCHES INCHES
CONSTRAINED, CONSTRAINED,
RESTRAINED A a4 O RESTRAINED 4o
2.0_§ .LOX.S5
a . a
FREE- FREE -
LAYERED __LAYERED
“N" DIMENSIONS SHALL BE 3.0 INCHES (+0.5INCH,-0.0)IN FORWARD

SH 12277

FI GURE 17.

Installation of constrained. restrained and free |avered

damping tiles in way of weld beads on plane surfaces.
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DAMPING TILE — |
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SH 12278

FIGURE 18. Installation of danping around stiffeners in submarine
superstructure and fairwater areas (not to scale).
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SH 12279
FIGURE 19. Dinensions of a dog-eared trowel.
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'-— 11" APPROX . -'
SELF LOCKING |
CONSTRAINING LAYER

NUT CARBON STEEL STUDS
1/ “‘L“/STEEL WASHER, 178" THICK (ALUMINUM  SHOWN)
WAGHFR /18" INSULATING

THICK 7 PR 47’8""'}‘; e \\ v
M NN t///A RN 2

PLATE

\
Y//l/////l\\”///J///,/\

\— EPOXY ADHESIVE \
CONSTRAINED LAYE
MIL-P-23653
CLASS 2 TILE

SLEEVE —

SH 12280

FIGURE 20. ( ose-up view of system for attachment of constrained
(ML-P-23653) class 2 tiles (alumnum constraining

| ayer shown).
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