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. 1. SCOPE
j 1.1

Scope. This standard covers the requirements for the use of

metal sprayed coatings (aluminum and zine) fer corrosion-control applica-
tions aboard Naval surface ships. The requirements specified by this
standard are applicable to wire-flame spraying of consumable coating
material using oxygen-fuel gas, restricted use of electric arec spray, and
powder metal spraying using oxygen-fuel gas for selected corrosion-control
applicatlions. This standard covers: certification of facilities, certifi-
cation of eperators, application procedures, metal-spray procedures,

production quality assurance, test procedures, and records.

2. REFERENCED DOCUMENTS

| 2.1 Issues of decuments. The following documents, of the issue in

effect on date of invitation for bids or request for proposal, form a part
of this standard te the extent specified herein,

SPECIFICATIONS
FEDERAL
0-T-620 - 1,1,1-Trichloroethane, Technical Inhibited (Methyl
Chloreform).
BB-A-106 - Acetylene, Technical, Dissolved.
BBE~0-925 - Oxygen, Technical, Gas and Liquid.

TT-T-548

!.‘
. MILITARY

Toluene, Technical.

MIL-M-3800 - Metallizing OQutfits (Wire Gas), Guns and
Accessories,.

MIL-W-6712 - Wire; Metallizing.

MIL-P-23377 - Primer Coatings: Epoxy-Pelyamide, Chemical

and Selvent Resistant.

MIL-P-24441 - Paint, Epoxy-Polyamide, General Specification

for.
IL-P-24441/71 - Paint, Epoxy-Polyamide, Green Primer,
Fermula 150,
MIL-P-2U4441/2 - Paint, Epoxy-Polyamide, Exterior Topcoat,
Haze Gray, Formuia 151,

Paint, Aluminum, Heat-Resisting (650°C),
Low-Emissivity (0.40 or Less) (Metric).

MIL-M-80141 - Metallizing Outfits, Powder-Gas, Guns and
Accessories.

Metallizing System, Wire, Electric Are, Guns
and Accessgsories,

Powder, Plasma Spray.

[V

DOD-P-2U4555

MIL-M-B80226

t

MIL-P-833U8

STANDARD

ar T

LIT

.

— =

ARY
MIL-STD-1687 - Metal Spray Processes for Naval Ship
. Machinery and Ordnance Applications,

1
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PUBLICATIONS

NAVAL SEA SYSTEMS COMMAND
NAVSEA S59086-VD-STM-000,
Chapter 631 - Preservation of Ships in Service (Surface
Preparation and Painting).
NAVSEA 59086-CH-3TM-(30,
Chapter 074, Volume 1 - Welding and Allied Processes,
NAVSEA 59086-CH-STM-030,
Chapter 074, Volume 3 -~ Gas Free Engineering.

(Copies of specifications, standards, drawings, and publicatiens
required by contracters in coennection with specific acquisitioen functieons

should be obtained from the contracting activity or as directed by the
contracting officer.)

2.2 Other publicatiens. The fellowing documents form a part ef this
standard te the extent specified herein., Unless otherwise indicated, the

issue in effect on date of invitation for bids or request for prepesal
shall appiy.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
C 633 - Adhesion or Cohesive Strengths of Flame-Sprayed Coating,
Test Method for. -

(Application for coples should be addressed to the American Society
foer Testing and Materials, 1916 Race Street, Philadelphia, FPA 135103.)

AMERICAN WELDING SOCIETY (AWS)
A3.0 - Welding Terms and Definitiens Incliuding Terms for Brazing,
Soldering, Thermal Spraying, and Thermal Cutting.
C2.1 - Recommended Safe Practices for Thermal Spraying.

(Applicatien for cepies sheould be addressed te the American Welding
Society, 2501 Northwest Tth Street, Miami, FL 33125.)

STEEL STRUCTURES PAINTING COUNCIL (S3PC)
S3SPC No., 5 - Volume 2, Section 2, White Metal Blast Cleaning.

(Application for copies should be addressed to the Steel Structures
Painting Ceuncil, 4400 Fifth Avenue, Pittsburgh, PA 15213.)

DEPARTMENT OF LABOR
Code of Federal Regulations, Title 29
Part 1910 - Occupational Safety and Health Standards.

(Applicatien for coples should be addressed te the Superintendent of
Documents, U.S. Government Printing Office, Washingten, DC 20402.)
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(Technical society and technical association specifications and
standards are generally available for reference from libraries. They are
also distributed ameong techniecal groups and using Federal agencies.)

3. DEFINITIONS

3.1 Thermal spraying terminolegy and definitions. Terminology and
definitions used in the preparation of drawings, spraying procedures,

specifications and correspondence related to thermal spraying shall conform
to AWS A3.0,

3.2 Other definitions.

3.2.1 Acceptable. Complies with or conforms to the applicable
standard or specification.

3.2.2 Approeved (appreval). The item under consideration has been
gsanctioned in writing by the Commander, Naval Sea Systems Command (NAVSEA)
or his autheorized agent.

3.2.3 Authorized agent. Any Government representative specifically
authorized to approve equipment, materials, or procedures within the secope
of this standard for NAVSEA. The authorized agent shall have appropriate

training and experience to implement and evaluate inspection functions of
this standard. They are as follows:

(a) For Government shipyards: The delegated representative of
the Shipyard Commander.

(b) For commercial shipyards: The delegated representative of
the Supervisor of Shipbuilding, Conversion and Repair.

(e¢) NAVSSES: Naval Ship Systems Engineering Station Phila-
delphia i3 also authorized to provide field support for
Naval activities.

(d) For commercial activities other than shipyards: The dele-
gated representative of the Defense Contract Administration
Services Management Area (DCASMA),

3.2.4 Inspector. A contractor, Naval Shipyard, or Government agency
employee designated to accept or reject materials or workmanship on the
basis of the results of specified tests,

3.2.5 Certified. The item under consideration has been approved as
required by this standard.

3.2.6 Procedure. A metal spray procedure i3 a written instruction

which centains all the applicable essential elements listed in this docu-
ment,

3.2.7 Application procedure. The method used to apply the metal
sprayed coatings for corrosion control.

3.2.8 Blasting. A method of cleaning or surface roughening by a
forcibly projected stream of sharp angular abrasive.

3
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3.2.9 Flame spraying. A metal spraying process wherein an oxygen-
fuel gas flame {8 utilized as the source of heat for melting the coating
material. Compressed air may or may noet be used for atomizing and pro-
pelling the material to the work piece.

3.2.103 Electric arc spraying. A metal spraying process using an
electric arc as a heat source between two consumsble wires. Compressed air

or inert gas is used to atomlze and propel the molten material to the
substrate.

Interface. The contact surface between the sSpray deposit and

.
v h
Lo

ia

3.2.12 Masking. The method of protecting the areas adjacent to the
areas to be thermal sprayed or blasted to prevent adherence of a coating er
surface roughening.

3.2.13 Powder metal flame spraying. A method of metal spraying
wherein the metal teo be sprayved is in powder form.

3.2.14 ¢

- ®

metal spray d

2

e

p

4]
'—l
0

anat

it.

. Material annlied to infiltratas
L. Material appileg te 1nfitirate

he

woia

naoroas af =
pLresd &1 =z

]
L]
ta

3.2.15 Spalling. The flaking or separation of a sprayed coating.

3.2,16 Substrate., Any material upon which a ceating of sprayed
metal is deposited.

3.2.17 Metal spraying. A group of processes wherein finely divided
metallic materials are deposited in a molten or semi-molten conditien to
form a coating. The coating material may be in the form of powder or wire.

3.2.18 Wire flame spraving. 4 method of metal spraying wherein the
metallic material to be sprayed is originally in wire form.

4, GENERAL REQUIREMENTS

4.1 BSafety precautiens (personnel hazard). All personnel concerned
with metal spraying shall become familiar with and follow the practices
specified in AWS C2.1, NAVSEA S59086-CH-3TM-030, Chapter 074, Volume 3, and
NAVSEA 59086-YD-STM-000, Chapter 631. Safety and health requirements as
specified in 0OSHA 29 CFR 1910 shall also be followed.

U.1.1 Cleaning ssolvents (teluene or trichlearsethane). Shipping
containers are marked to indicate dangerous or safety related items. These
labels shall be read prior te using the solvent and the stated precautions

fellowed in their use. The follewing safety precautions shall be followed
when uging toluene and trichleroethane:

(a) Toluene vapor is flammable - keep away from heat, sparks,
and oepen flame,
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(b) Toluene and trichleroethane vapors are harmful and c¢an be
fatal —--use only 1in adequate ventilation. Avoid prolenged
breathing of vaper.

() Avoid prolonged or repeated contact with skin.

4.1.2 Metal spray gases. NAVSEA S9086-CH-STM-030, Chapter 07%H4,

Volume 3 shall be used for guidance and the following safety precautions
followed when using metal spray gases:

(a) Inspect all gas equipment regularly for leaks and loose
connectioens.

{ kW CFharoad 208 Avuvl
A S

3
wilGl g Tu BEAO& Uydial n

+anti h] Aan av e Faan
tentially 2da gus, Keep
eylinders away from heat. Always secure cylinders to keep
them from toppling. Shut off gas and place valve c¢aps On
the ¢ylinders when they are not in use,

{¢) Do not hang a metal spray gun on a regulator or cylinder
valve, Provide for pertable equipment storage or permanent
work statisn.

(d) Proevide adequate ventilation of the work area before opening
any of the gas valves, No container shall be presumed to
be clean or safe until proven and certifed safe by a Gas
Free Engineer.

{e) Never point a gas hose, alr hose, or other pressurized item
at any part of the human body, your own or others.

T a1 71
oL

N

3

4,1.3 Blast cleaning, Safety precautions for abrasive bl
specified below and covered by NAVSEA 59086-VD-STM-000J, Chapte
be followed. '

ing
i

asti
r 631 shall

(a) If fire or explesion hazards are present, precautioens shall
be taken before any blast cleaning is initiated. If the
structure previousiy contained flammable materiais, it
shall be purged of dangerous concentrations. Prior to
commencing work, structure shall be certified safe by a Gas

Frasa Fnainaar
LY S8 LIganucor .

(b) While blasting, face Shields with dust hoods or helmets
with forced fed purified air shall be used to protect the
eyes, face, c¢hin, and neck frem airborne particles,

{c) BSafety glasses or geggles shall be worn by all persons near

any blasting operatien.
) Blast hose shall be grounded to dissipate statiec charges.

e} Never peint a blast nozzle at any part of the human body,

your oawn or others,

4.1.4 Wire spray gun. Safety precautions for wire spray guns are as
follows: :

(a) Wire spray guns shall be maintalned in acceordance with the
manufacturer's recommendations.

(b)Y Do not light the gun witheut having the wire in the nozzle.
Without the wire in the gun, the flame can 3hoot back
through the front wire guide, damaging the nozzle, guide,

drive rolls, and causing injury to the operator.

5
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(¢} De not use matches for lignting wire spray guns because hand
burns may result. Use a frictien lighter, a pilot light,
or arc ignition. '

4,1.5 Reduction of respiratory hazards. The following safety pre-
cautions shall be followed in order to reduce respiratory hazards:

(a) Use of a wet spray booth with a positive exhausgt system
shall be used on board Navy ships and other c¢lesed areas to
aveld the texiec or irritating effects of dust, fumes, and
mists generated by metal spraying. Work stations shall
have adequate air flow and safe breathing apparatus (see
5.2.1) in accordance with NAVSEA 59086-VD-STM-000, Chapter
631 and AWS C2.1. ' :

(b) Breathing zinc¢ or aluminum dust may damage the respiratory
system. If signs of operator discomfort develop (i.e,
dizziness or nausea), stop spraying at once and determine
if the ventilating and exhaust systems are working properly
before resuming the spfaying'aperatien.

4,1.6 Personal protection. The following safety precautiens shall
be followed for personal protection: : -

(a) Never permit spray dust to enter the eyes, mouthn, cuts,
scratches, or open wounds. After spraying, and especially
before eating or handling foeed, wash-hands theoroughly.

(b)) Finely divided metallic airborne particles can be hazardous
from an explesive standpeint and partially wet metal dust
creates a hazard of spontanesus combustien. For spraying
in enclesed or internal spaces, 8ee 4.4.5, category III.

4,1.7 Protective clothing. Flame-resistant clething shall be used
"and leather or rubber gauntlets shall be worn. ‘Clething shall ‘be strapped
tightly around the wrists and ankles to keep dusts from harmful metal
sprayed materials and abrasives away frem the skin.

4.1.8 Reduction of nolse hazard. Hearing pretecters or properly
fitted B9ft rubber ear plugs shall be used, Wads of cotteon for hearing
protection shall not be used since they do net protect against high
intensiiy naise.

4.1.9 Eve and respiratery protection. Eye and respiratery protec-
tien shall be as follows: :

(a) Helmets, face shields, or goggles s2hall be used to protect
the eyes during zll metal spraylng or blasting eperations.
It may be necessary for metal sprayers or blasters to use
goggles at all times for pretection against radiatien or
airborne particles from adjacent operations. Attendants or
helpers shall be provided with proper eye pretectioen.
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(b) While metal spraying, the heilmet, face shield, or goggles
shall be equipped with a suitable filter plate as required
by NAVSEA S59086-CH-3TM-0303, Chapter 074, Volume 1 to
protect the eyes from excessive infrared (as well as
intense vigible light) radiation. The follewing is a guide
for the selection of the preper shade number:

(1) Wire flame spraying - Shades 2-=4
(2) Metal spraying of powder - Shades 3-6

(¢} When metal spraying in the open, or where ventilation is
adequate to eliminate the need for additienal respiratory
protection, preperly shaded goggles only shall be worn.
These shall be of the eyecup type, fitted with lenses of
about 50 millimeters (mm) in diameter, or the coverup type
for those wearing corrective 8pectacles.

{d) The goggles shall have indirect ventilating fins to elimi-
nate the danger from airborne particles and to reduce
fogging.

(e While blasting, face shields or abrasive blasting helmets
equipped with dust hoods shall be used to protect the eyes,
face, chin, and neck from alrborne particles.

4,1.10 Compressed air. The following safety precautions shall be
followed when using compressed air:

{a) Compressed air shall not be used to clean clething.

(b) Compressed air for metal spraying or blasting operations
3hall be used at pressures recommended by the equipment
manufacturers,

(¢) Compressed air shall be clean and free of 011, meisture, and
other contamination fer blasting and metal spraying.

4.2 Equipment.

4.2.1 Abrasive blasting system.

4,2.1.1 Blasting equipment. There are three types of blasting

equipment that may be used depending on the application, and as specified
(see 6.4):

{a) Type 1 - Pressure blasting machines (blast generators).
(b) Type II - Suction blast cabinets and portable units.
(¢) Type III - Centrifugal blast equipment,

4.,2.1.t.1 Type I shall be used for large area work where thne blasting
is done by hand. Type I shall also be used for production jobs. The
nozzles may be set in any desired position., Open blast and recirculating
chamber equipment are examples of type I systems,

4,2.1,1.2 Type II is less efficient than type I but may be used for
small odd lot and production work that can be handled in cabinets or
portable units.
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4,2.1.1,3 Type III i3 highliy efficient for blasting large velume
productien work., The grit is thrown out in a fan froem a large rotating
wheel., For this reason the werk shall be brought in front of the wheel or
wheels and rotated se as to blast all sides. Type III is only practical
for a limited class of work. Additional informatien can be pbtained from
NAVSEA S59086-VD-STM-0030, Chapter 631,

[T T A3 o 0 o Mo on o doan J U S, .. .
M.l el as Alr eguipment. The air eguipment used in thne abrasive

blasting process shall furnish alr which iz free of ©il and moisture (less
than 0.03 parts per millien (p/m) ©il). The air supply shall be adequate
to maintain a minimum pressure of 520 kilopascals (kPa) (75 pounds per

) 2. .
square inch (1lb/in )) at the blast generator for angular chilled iron grit

and a minimum of 350 kPa (50 lb/inz) at the blast generator for aluminum
oxide grit.

4.2.2 Spraying system (see 6.4).

4.2.2.1 Wire exygen—-fuel gas spray system. A wire-feed metal spray
system shall consist of a source of compressed air, alr drying unit, air
receiver, gas coentrel unit, oxygen, fuel gas, a reel to hold the feed wire,
gages and valves te contrel ailr flow, gas mixture and fiow, and the spray
gun itself. A typical metal spray system is shewn in figure 1. A typical
metal spray gun is shown 1n flgure 2. The metallizing eutfits shall meet
the requirements for either class 8 or 10 of MIL-M-3800, except class 10
shall be for use with 0.8 through 5.0 mm (0.032 threough 3/16 inch) diameter

wire having a melting poeint up to and including 2600°¢c (4700°F). The guns
shall be equipped with an alr turbine or an air moeter wire drive mechanism
and shall have a performance capabllity equal to or in excess of the
gpraying rate requirements specified in MIL-M-3800. The class 10 gun ghall
also confoarm to all other requirements applicable te the clasa 8 gun as
specified herein. ‘

n 2 s » Afe mmird mmearnd The sir mrrd e mmde rvrmmd dm blia mmadal  memam e ard oo
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system shall furnish air which is free of 11 and moisture (less than 0.03
p/m ©i11). For the metallizing eperation, a pressure of at least U415 kPa

(60 1b/in2) shall be available at the air contrel unit., There shall be neot
more than 11 meters (m) (35 feet) of 10 mm (3/8 inch) inside diameter
(1.d.) hose between the air contrel unit and the wire spray gun. Each

metal spray outfit shall censist of all components and accesseries listed
in table I.
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TABLE I. Egquipment and quantity.

Quantity
Equipment

Class 8 Claass 10

Metallizing gun, cemplete with lubricants, carry
case, tool set, and manuals
Air caps

Wire nozzles

Hose set, complete
Regulator, oxygen

Regulater, fuel gas
Flowmeter, oxygen

Fipwmeter, fuel gas
Fiowmeter, air

Control unit

Wire reel and stand

Wire straightener

Gun mounting fixture

| = m m s o N
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4.,2.2.3 Ailr quality. In-line water and oil filters shall be located
between the compressor and the metal spray equipment. These filters shall
be perisdically inspected and serviced to assure delivery of uncontaminated
dry air. When greater coentrol is required, autematic dew point measuring
instruments with feedback to contrel the quality of air shall be installed.
Optional equipment may be required as specified in the contract for special
applications in accordance with MIL-M-3800.

4,2.2.4 Powder metal spray. The powder metal spray system Shall
conaist of powder spray gun, hoses, flowmeters, fuel gas and oxygen
regulaters, and mechanical eor aaspiratgr feed for powder, Eguipment shall
meet the requirements of MIL-M-80141, type I, class 1.

4.2,2.5 Consumable eiectrode, electric arec spray. The electric are
system s8hall consist of an electric are gun, flowmeter, compressed air, air
cleaner, air dryer with ceramic cartridge for intermittent work (less than
4 hours per day), or refrigerated air dryer for proeduction work direct
current {(d.c.) pewer supply unit, dual wire feeding mechanizm, controls,

and all necessary connecting cables and hoSes. Equipment shall meet the
requirements of MIL-M-~-80226.
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4.3 Materials.

4,2.1 Cleaning molvents, The following cleaning solvent

]
3
it
]
(=2
1]

Splvent Specification
Trichloroethéne 0=T=0620
Toluene TT=-T-548

WARNING: Toluene is flammable. Beth toluene and trichloro-
ethane are toxic. Uge only in well ventilated spaces. Do not
use near open flames, blasting, metal spraying work, or sources
of sparks. Do not allew prolonged contact Wwith bare skin., Read

mrmd FnaltaAaw on
dliy Lwvailiow

contents.

ecauvtisons on ocontainer shisning 'Inha'ln haf‘nr‘a vyming
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| 4.3.2 Masking materials. Any masking material that provides ade-
''quate protection of the substrate without causing substrate corrosion or
contamination may be used. Acceptable masking materials may be masking
tape to protect exposed threads, gasket seats, and similar surfaces. Navy
i high pressure tape, NAVSEA-approved metallic tape (heat reflectingl), or
8ilicon rubber tape Bhall be uBed for delicate or critical surfaces.
Plastic cap-plugs or rubber stoppers may be used for small holes or
openings, Hose Bectlons may be used to cover threaded studs, stems, and
protrusions. For masking irregular shapes such as holes, slots, keyways,
or other types of recesses and machlined surfaces that cannot be protected
with tapes or Bhields, inserts of wood, metal, or other form-fitting filler
may be used.

4,3.3 Abraesive blasting particles. Abrasive blasing particles used
to provide the anchor tooth of 50 to 75 micrometers (pum) (2 to 3 mils)
during final surface preparation of the substrate Bhall be one of the
following as specified (see 6.4):

Type abrasive Mesh Bilze Surface to be blasted
Aluminum oxlde grit 16=30 Steel or aluminum
Angular c¢hililled iron grit 25-40 Steel
4.,3.3.1 Requirements. Abrasive particles ghall be clean, dry,
P mwvid FPman Al miiodk semAdA Aavsasadesduoaasa Fidman Fvmadadua Pimag arae AafinaA
D.H‘G'I‘y' - F14"} F O O 4 — L o [-F TRV CTAVOCOGOLY O £ 2IIC R . A WwC WAL Y 4 L JF T A il o LR R T
as greater than 25 percent fines.

4.3.3.2 Restrictions. Abrasive particles shall not contain any
feldspar or other mineral constituents that tend to break down and remain
on the surface. Abraslve particles that have been used for cleaning

10 .
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heavily contaminated surfaces shall not be used for final surface prepara-
tien, even though the abrasgive has been rescreened. Iren grit shall not be
reused fer anchor tooth blasting. Angular chilled iron grit shall not be
used for blasting of aluminum or other materials when contaminatien of the
surface may result frem the presence of iren residue., Use of iron grit en
aluminum or other soft metals will result in iren bits becoming imbedded in
the surface resulting in corrosien under the coating and early failure.
Iren grit shall be clean and reasonably sharp. Grit that 1s rusty, notice-
ably worn, er dull when compared with new grit under a magnification of 10X
shall not be used.

4.3.4 Metal spray ceating (see 6.4),.

4,.3.4.1 Metal spray wire. Metal spray wire for use in coerrosion-
contrel applicatiens shall cenform te MIL-W-6712. Wire surfaces 3hall be
¢lean and free from scale, corrosion products, ol1l, or other material which
will adversely affect the application, density, or adhesion of the coating.
The wire shall be of uniferm compositien and quality, and free of seams,
¢racks, nicks, er burrs. The wire shall unceil readily and be free of
bends, kinks, or slivers that would prevent its passage threugh the spray
gun, The wire shall be stored and handled carefully to aveid bends or
kinks that would prevent its passage through a spray gun.

4,.3.4.2 Metal spray pewder. Metal spray powder for use 1in corro-
sien-contrel applications shall conform to MIL-P-83348 or MIL-STD-1687.
Metal 3Bpray powder shali be uniform in quality, conditlon, and color. It
shail be dry, granular, free from dust and fereign material, theroughly
blended, nonagglemerated, and shall be capable of producing acceptable
metal spray coatings,.

4.3.5 Metal spray gases. The following gases shall be used in the
metal spray process for corrosion-control applications:

Gas Specificatiaon
Oxygen BB-0-925
Acetylene BB-A-106
Propane = —ceeeeea-
MAPP = emmmea—-

4.3.6 Seal coat systems,

4,3.6.1 For temperatures ahove 80°c¢ (175°F). Seal ¢pat system for

compenents whose operating temperature is greater than 80°¢c (175°F) shali
be heat resistant aluminum paint in accordance with DOD-P-24555 or equiva-
lent #eal coat approved by NAVSEA (=mee UH.U.4.3, type I coating system).

1M
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4,3.6.2 For temperatures belew 80°¢c (175°F). Seal coat syatem for

components whose operating temperature is less than 80°c (175°F) shall be
strontium chremate in accérdance with MIL-P-23377, formula 150 paint in
accordance with MIL-P-24441 and MIL-P-24441/1, and formula 151 paint in

accordance with MIL-P-244U1 and MIL-P-244uU1/2 (see 4.U4.U4.3, type II coating
system).

4.3.7 Tep_ coats. Top coats for metal sprayed components, if
required, shall be as specified in the applicable contract, work order,
speclificatian, ship requirement, or NAVSEA publicatioen (see 6.4).

4,4 Metal spray process.

4.,4,1 Surface cleaning. Areas to be metal sprayed, and those adja-
cent thereto, shall be free from grease, 0il, paint, corrosion products,
moisture or any other foreign material that may contaminate the coating.
If contamination is excessive, a trisedium phosphate solution may be used
te clean the surface prior to solvent cleaning.

4.4.,1.1 Solvent cleaning. Prior to any masking, blasting, or
spraying, surfaces that have come in contact with o0il or gZrease shail be
solvent cleaned. Solvents shall be in accordance with 4.3.1., Cleaning may
be done by wiping, brushing, or spraying., Precautions shall be taken to
pretect any parts which may be attacked by the solvents,.

4.4.1.2 Contaminated surfaces. Surfaces shall be clieaned with a

trisodium phosphate solutien, rinsed with c¢lear, potable water, and dried
after solvent cleaning.

4,4,1.3 Abrasive cleaning. Preliminary abrasive blast cleaning may
be used to remove heavy or insoluble deposits. An inexpensive, disposgable
abrasive i3 recommended. Dust and debris shall be removed by dry com-
pressed air "blow off" prior to anchnor-tooth blasting.

4,4,1.4 Heat cleaning. Porous materials that have been contaminated
with grease or oil shall be so0lvent cleaned (see 4.4.1.2), If required,
parts shall be heated in vented electric ovens for at least 4 hours to
rempve grease or contamination remaining after degreasing cleaning process.

Steel alleoys may be heated to 315°C (600°F) maximum. Aluminum alloys,
except age-hardened alloys, may be heated to 15060 (300°F) maximum.
4.4.2 Masking. Masking shall be performed on all adjacent areas

which may be affected by abrasive blasting or metal spraying. The mask
(tape) shall be applied tightly enough to prevent grit from seeping under

12
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the mask. Two layers of tape shall be applied with the second iayer at
right angles to the first. Protective masking shall be inspected for
damage between the abrasive and metal spray processes and replaced if
damaged.

H.4.2.1 Speecial requirements. When a machinery component is not to
be disassembled, working and threaded =2urfaces shall be masked. Unless
otherwise noted on applicable drawings for specific surfaces, the following
surfaces Bhall be properly masked or plugged to prevent their being damaged
by abrasive blasting or sprayed metal coating:

(a) Machined surfaces that are required to move with reaspect to
each other, such a3 threads, bearing contacts, gear teeth,
and slides.

(b) Surfaces related to component alinement, proper seating, and
mounting, such as flange faces, counterbores, and keyways.

(e} Electrical assemblies, such as contacts, relays, and
insulators.

4.4.3 Abrasive anchor-tooth blasting for surface preparation. Prior
to metal spraying for corrosion control, the surfaces to be coated shall be

prepared by abrasive blasting to provide an anchor tooth for the metal
spray.

4.4.3.1 Aluminum oxide or angular chilled iron grit (see 4.3.3) shall
be used for the final surface preparation of the substrate. Only aluminum
Oxide may be reused for anchor-teooth blasting. Prior to reuse, the
aluminum oxide shall be screened using a 30-mesh screen, visually inspected

for debris and o1l contamination, and shall pass the following oil
contamination test:

(a) Fill a clean 150 milliliter (5-ounce) vial or bottle half
full of screened abrasive particles.

(b) Fill the remalnder of the vial or bottle with clean water.

(¢) Cap and shake vial or bottle.

(d) 1Inspect water for oll sheen.

(e) If any oil is observed, the abrasive particles shall not be

used in the final anchor-tooth blasting process. -
(f) Clean blasting equipment, replace blasting material, and
retest.

4.4.3.2 The blasted surface shall have a white metal blast appearance
with an anchor-tooth (net peened) surface profile of 50 to 75 um (2 to 3
miis) (Bee figure 3) and validated (measured) with profile tape and a dial
micrometer. Blasting shall be done in accordance with SSPC No. 5. A white
metal blast cleaned surface finish is defined as.a surface with a gray-
white, uniform metallie color, Blightly roughened to form a suitable anchor
pattern for coatings. The surface, when viewed using a magnification of
10X, shall be free of oll, grease, dirt, mill scale, rust, corrosion prod-
ucts, oxldes, paint, or any other foreign matter, The coler of the c¢lean

13
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surface may bhe affected by the particular abrasive medium used. Phote-
graphic or other visual standards of surface preparation shall be used to
further define the surface if specified in the contract. Abrasive blasted
surfaces shall noet be allowed to come in contact with coentaminated surfaces
prior to completlon of metal spray and sealing processes. Prepared sur-
faces shall be handled only with ¢lean gloves, rags, or slings. Centact
Wwith any o0ll or grease (such as touching with a bare hand) will result in
failure of the c¢coating. Blasting shall not be 50 Bsevere as to distort the
compenent being prepared for metal spray. The slightest presence of oil
oxidatien or other foreign material on the surface to be sprayed wiil
result in separation &f the metal spray coeating.

4.4.4 Metal spraying.

L,4,4.,1 Surface protection. The metal spray eperation shall be
started within 4 hours after ancher-tooth surface preparation fer steel has
been ¢oempleted and shall be finished within 6 heours. The metal spray
operatien on aluminum shalili be started within 2 hours after anchor-tooth
surface preparation has been completed and shall be finished within 4
hours. If the steel or aluminum substrate temperature is not greater than

5% (10°F) above the dew point, no metal spraying shall be conducted, If
more than 15 minutes, but not over U4 hours i3 expected to elapae between
the surface preparation and the start of the metal spray process, or if the
part muat be moved to another location, the prepared anchor-tooth surface
- shall be protected from moisture, contamination, and fingermarks. Wrapping
with clean paper will noermally provide adequate protection. When specified
in the contract or other guidance documents, for periods longer than U
hours, a flash coat of metal spray (at least 25 pm (1 mil)) shall be used
to protect the surface until final metal spray can be applied. If the
period exceeds 6 hours for steel eor 4 hours for aluminum, or if ether
contaminatien or Jdeterisration of the surface occurs, the surface shali be
reblasted in accordance with U4.U4.3.

L.4.4,2 Air quality. Any of the follewing precedures and equipment
may be used to monitor water content of the compressged air:

- {(a) Open a valve downstream of the filter/dryer components
slightly, allewing air te vent with a 8lightly audible flow
into an open dry container for 1 minute. Any wetting or
Staining will indicate moisture or contamination,

(b) Repeat (a) above using a clean white cloth. Any wetting or
staining will indicate moisture and contamination.

(e} An electrolytic hygrometer having an indicator graduated in
p/m on a range which is no greater than ten times the
maximum specified moisture content.

14
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(d) A frost peint analyzer in which the temperature of the
viewed surface 18 measured at the time frost first begins
te form.

(e) A pilezoelectric adsorption hygrometer on a range which is no
greater than ten times the specified maximum range.

Technlques (a) and (b) above are primarily for use in the field, and (c¢),
(d), and (e) for shop monitoring instruments.

4.4,4.3 Seal coating system applicatien. The metal coating shall be
applied 1in multiple layers, and in no case s3hall less than twop crossing
passes, at right angles, be made over every part of the surface. The
sprayed metal shall eoverlap on each pass of the gun ts assure uniferm
coverage. A type I coating system application for high temperature compo-
nents (see 4.4.5, category I) shall consist of 250 to 375 pm (10 to 15
mils) of metal sprayed aluminum plus the appropriate seal coat (see
4.3.6.1). A type II ceating system application for topside equipment (see
4.4.5, category II) and interior wet Spaces (sBee 4.4,5, category III) shall
consist of 175 to 250 pm (7 te 10 mils) of metal Bprayed aluminum or zinc
plus the appropriate seal ceat (see 4.3.6.2). The spray gun shall be held
125 to 200 mm (5 te 8 inches) from the surface being sprayed (sBee gun manu-
facturer's recommendations for optimum spray distance). The angle of spray
stream to the surface being coated shall be as close to 90 degrees as
poss3ible, and never lesgs than 45 degreeas. When sBpraying complex geometric
shapes, the operator shall plan for (by masking) and accemplish spraying to

minimize overspray onte areas of the component where no ceating is desired.

Gl W wa W W oals S w2

During the metal Bpray operation, the temperature of the oebject being

sprayed shall not exceed 3509F. Cooling during the cpating operation may
be accomplished by use of blast of clean dry air, carben diexide, or other
sultable gas introduced near, but not directly on the area being sprayed.
The metal sBpray operatien shall be interrupted only to measure thickness or
temperature, or te permit coeling to prevent overheating. See U4.1.6 for
personal protection.

b.4.4.4 Cooling process. Under normal conditiens, the sprayed
object shall be allewed te cool to room temperature at a normal rate. If
required, accelerated c¢ooling may be accomplished with a blast of clean dry
air, carbon dioxide, or other suitable gas. In any case, the air or gas
shall be maneuvered to sbtaln a uniferm coeling rate sver the entire metal

sprayed area. Under noe circumstances shall the component be guenched wlth
iiquid to accelerate cooling.

4.4,4.5 Seal coat application. Seal coats used shall be dependent
on the noermal operating temperature of the component te be metal sprayed
(Bee 4.3.6), and as specified (see 6.U4), Two coats of 38 pum (1.5 mils) dry
film thickness (dft) shall be applied as shown in figure U for type 1
system (Bee 4.3.6.1), The B8eal coat fer type II system shall be a coat of
strontium chromate 13 to 19 um (0.50 to 0.75 mil) dft; a coat of foermula
150 paint 50 to 75 pm (2 te 3 mils) dft; a coat of formula 151 paint 50 teo
75 pm (2 te 3 mils) dft; and a color top coat as required for the area (see
4.3.6.2). Type II system application 18 shown in figure 5.

15
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rol. The following is a list of approved applications of metal Bpray
ings for corrosion control on Navy surface ships:
Category I - machinery BSpace components:
(a) Aluminum coating 250 to 375 pm (10 to 15 mils) thick:
(1} Low pressure alr piping.
{2) Steam valves, piping and traps (except steam turbine
control valves).
{3) Auxiliary exhaust (such as stacks, muffiers, and
manifold).
(4) Air ejection valves,
(5) Turnstile.

Category 11 - topside weather eguipment:

(a)

Category III -

Aluminum or zine coating - 175 to 250 um (7 to 10 mils)

thick.
(1} Aireraft and cargo tie downs,
(2) Aluminum helo decks.
(3} S3tanchions.
(4) Scupper brackets.
(5} Deck machinery coatings and foundations.
(6 Chocks, bitts, and cleats.
(7) Pipe hangers.
{8) Capstans/gypsy heads (except wear area).
(9) Rigging fittings (block and hooks).
(10} Fire station hardware. .

(11)

Lighting fixtures and brackets.

interior wet Spacesg:

(a)

Aluminum or zinc coating - 175 to 250 pum (7 to 10 mils)

thick:

(1) Decks in wash rooms and water closets.

{2) Pump room deck and equipment support foundatiens.

{3) Fan room decks and equipment support foundations.

(4) Water heater room decks and equlpment support
foundations.

(5) Air conditioning room decks and equipment support
foundations,

(6) Deck plate supports,

(7) Machinery foundations.

(8) Boller air casings (skirts).

16
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4.4.6 Prohibited applications of metal spray coatings for cerrosien
control. Metal Sprayed caatings for use 1in corrosion-control applications

ara ntandad o

are intended for selected application to steel and aluminum surfaces.
Metal spray coatings for corrosion-contrel applications shall not be used
for the following:

(a) Plastie, rubber, painted surfaces.

(b} Internal surfaces of moving machinery (example: pump
casings, valves, etc.).

(e) Brass, bronze, c¢opper-nickel, or monel sBurfaces,

(d) Stainless steels, 17-4PH, 15-UPH,

(e) Surfaces subject to strong acids or bases (exam

craft catapull sligdes).
(f) Threads of fasteners,
(g) Valve stems.
(h) Within 20 mm (3/4 ine¢h) of surfacer to be welded.
(1) Steel alloys with yield strength greater than 827.4 mega-

pascals (MPa) (120,000 1b/1n2).
‘ (j) Nonskid deck coatings (except as approved by NAVSEA for
i _ research and development evaluatioen).

(k) Exterior underwater hull surfaces.
(1) Sanitary tanks interior.

5. DETAILED REQUIREMENTS

dure, Naval facilities and contractora shall submit a request for certifi-
cation and obtain approval of certification of faciiities and spray opera-
tors from the NAVSEA authorized agent prior to award of contract. Data
submitted shall not relieve the facility or contractor of responsibility
for conformance with all requirements of this standard. Contracters shall
be responsible for 8imilar qualification of all subcontractors. Certifi-
cation may be terminated in the event NAVSEA or the autheorized agent has

‘ evidence that all the reguirements (facllity, operator, and product guality

| assurance) of this standard are not being met. The applicable work covered
by this standard may be suspended upon written notification by the author-

! ized agent, until 1t has been demonstrated that such deficienclies have been
; corrected,
\
|

’. 5.1 Certification. Prior to the utilization of this spraying proce-
|
|
|

5.2 Facllitles. Each facility, whether Government or privately

| owned, 8hall provide written evidence of compliance to the requirements of
\ this standard to the NAVSEA authorized agent prior to award of contract.

| The NAVSEA authorized agent shall inspect the facility to verify that all

| requirements are met. The requirements address working areas, abrasive

i blasting equipment, and metal spraying equlpment. Facilitlies meeting the
’ requirements of this standard shall be deemed certified (see 5.1) to carry
| out the contractual obligations for the contracted metal spray procedure.

‘ Recertification will not be required except as noted in 5.1.

7




Downloaded from http://www.everyspec.com

DOD-STD-2138(SH)
23 November 1981

5.2.1 Working areas. The following minimum requirements shall be

met for shore 8ide facllity working areas Work carried out aboard ship
[

L
shall be conducted in accordance with NAVSEA 59086-YD~STM-000, Chapter

and this standard where applicable.

a1
a1

(a) Abrasive blasting areas: If abrasive blasting is8 carried
out in an enclosed area other than a designated blasting
booth, the alr in the enclosed area shall change at least
once per minute, Additional safe breathing apparatus
(operator's hood) shall be used.

(b} Metal spraying areas:

" (1) Spray booths: The wet spray booth shall be constructed
Wwith surfaces angied to deflect the metal spray blast
inward and not blow dust out of the booth. The booth
Bhall be equipped with a wet colliector and an
exhauster that will maintain alr flow of at least 61
cubic meters per minute per square meter (200 cubie
feet per minute per square foot) of booth opening into
the booth entrance.

(2) Enclosed areas: Enclosed areas shall be equipped with
a water-wash dust collector with a capacity in cubie
meters per minute at least three times the volume of
the enclosed space. Air inleta te the areas shall be
located near the celling on the side opposite the

working area {(bench). The alr exhaust shall be
ipcated at por near the flpor along the entire gide of

_—-vwieS Lo oW A = Rty Y oha Tidwal v waiun Wi

the room adjacent to the working area. The duct work
8hall be large enough to permit alr velocities greater
than 610 meters (2000 feet) per minute. An air
respirator mask shall be provided for the operator, as
well as eye and ear preotection.-

(3) Open areas: Metal spraying in open areas shall be
carried out only when suitable eye and ear protection
and an alr reasplrator are being used.

5.2.2 Abrasive blasting equipment. The following 1ist of equipment
identifles the minimum required for performing abrasive blasting opera-
tions. All equipment shall be in satisfactory working order.

(a) Blaster utilizin alr free of oil and moistur
4.,2.1.2).

{b) Steel blasting table or cabinet,

(e} O04il and moisture separator.

(d) Air pressure regulators with pressure gages.

(e} Air volume indicator.

(f) Blast nozzle equipped with a dead-man valve.

(g) Abrasive (see 4.3.3).

(h) Sample metal coupons.

(1) Press-0-Film (available from TESTX, Inc.), -or equivalent.

(j) Caliper or dial micrometer.

o (goe
e (see
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5.2.2.1 3Special clothing. The following clothing shall be worn when
blasting operations are performed in an enclosed space:

(a) Helmet with forced air supply.
(b): Canvas jacket.

{¢) Canvas trousers,

(d) Steel toed work shoes,

(e Rubber or leather gloves

aAmrr - TV d = L]

5.2.3 Metal spray equipment. The list of equipment for metal spray
operations shall meet the requirements of 4.2.2 for the applicable spraying
system., All equipment s8hall be in satisfactory working order.

5.2.3.1 Protective equipment. The following protective equipment
shall be worn for metal spray operations:

(a} Air respirator.
(b) Noise protection (ear muffs or plugs),.
(¢} Eyve protection (see 4.1.9).

5.2.3.2 Additional equipment. The followling equipment is not
required for certification but may be necessary Lo complete the therm
spray process:
(a) Masking materials.
(b)Y BSurface pyrometer.
(c¢), Magnetic thickness gage.
(d) Eddy current gage.
(e) <Crane or handling equipment.
5.3 Application precedyre certification, Certification of the appli-

catlon procedure wlll be given those facilities demonstrating the ability
to Bueccessfully carry out the proposed procedure., The requirements Betb
forth herein 2hall be met prior to obtalning certificatlion. Electrle are
wire spray systems are sceeptable only where it can be demonstrated that
the requirements set forth in this standard can be certified. Certifica-
tion is required for each new application procedure. Recertification will
not be required except as noted in 5.1.

5.3.1 Annllcation nrocedureg. Contrazctors, priosr to award of con-

tract, and Naval aetivities shall prepare written application procedures,
and perform tests, as requlred, to obtaln certification of these proce-
dures. The written procedures shall include a description of the proposed
application procedure and a listing of the various processes (such a3
blasting, metal spraying, inspection, and sealing) performed. Record forms
shall be provided as evidence of the performance of quality assurance exam-
inations.

5.3.2 Application procedure approval. Prioer to the utilization of a
metal spraying procedure, the contractor shall demonstrate the procedure,
with the supporting test qualification data, to the authorlzed agent for

-
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approval. Data submitted shafl not relieve the contractor of responsi-
bility for conformance wlith other requirements of this standard. Con-
tractors shall be Feaponaible for Bimilar certification of all Bubcecontrac-
tora.

5.3.3 Certification test requirements, Application procedure
certification shall conslat of a visual examination, bend test, bond test,
and shape test of metal spraved specimens prepared by an operator using the
proposed procedure. Specimens for the testing shall be prepared in accord-
ance with 5,.6.1 and the written application procedures, For the visgual
examination and bend test, four specimens shall be tested in accordance
with 5.6.2 and 5.6.3. Results of the test shall conform to the require-
ments of 5.3.3.1 and 5.3.3.2. For the bond test, Tive dpecimens shall be
prepared and tested in accordance with ASTM C 633, and shall meet the
requirements of 5.3.3.3.

5.3.3.1 Visual examination requirements., The metal sprayed coating
prior to sealing shall have a uniform appearance. Surface defects of the
metallized coating shall be limited to Bmall nodules not to exceed 1.1 mm
(0.045 inch) in diameter and shall neot exceed 0.6 mm (3.025 Ineh) 1in height
above the surrounding sprayed surfaces. The coating shall not centain any

L 2 S PN £l ne
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(a) Blisters.

(b)Y Cracks,

(¢) Chips or loosely-adhering particles.

(d) ©0il or other internal contaminants.

(e) Pits exposing the undercoat or substrate.

5.3.3.2 Bend test. No disbonding, delamination, or gross cracking
of the coating shall ocecur due to bending. Small hairliine ¢racks or alli-
gatoring of the coating in the vicinity of the bend are permlssible.
Figure 6 1llustrates acceptable and nonacceptable bend test results.

5.3.3.3 Bond test., The bond strength of the metallized coating on

the individual test specimens shall be 10,3 MPa (1500 1b/in2) ors greater.
The average bond strength of five sBamples of the metallized coating on the

tested specimens shall be 13.8 MPa (2000 lb/inz) or greater.
5.3.3.4 BShape test. The thickness of the metallized coating shall

meet the requirement of thls standard for the metal spray process and shall
be 9.25 to 0.40 mm (0.010 to 0.015 inch).

5.4 Certificatlion of metal spray operatore, This section provides
the requirements for certification of metal spray operators, Each oper-
ator shall be certified by demonstrating, as Bpecified herein, the ability
to apply the specified coating system, using the applicable spray process,
and correct and Bsafe usage of the equipment,
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5.4.7 Responslbility. Prior to invoking this standard, eaech
actlvity, contractor, or subcontractor, shall establish that each metal
spray operator to be employed in the use of metal spray for corrosion-
control applications has been certified by demonstrating the abllity to
produce satisfactorily in accordance with 5.3.3.

5.4.2 Operator certification.

5.4.2.1 Certification tests. The operator shall prepare Bspecimens

in accordance with 5.6.1, which in turn, shall meet the test requirements
set forth in 5.3.3.

5.4.2.2 Limits of certification. Operators meeting the requirements
for the certification tests shall be deemed "certified operators" with the
coating system and spray process used in the application procedure testing.

5 4 2 2 R
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©i1 OpEr ors,. An operator falling the in er
fication tests may be permitted to perform one retest for ea of test
falled. If the operator fails the retest, he 8hall not be certified until

completion of training or retralning and subaequent complete certification
retesting.

P
CD

5.4,3 Maintenance of operator certification.

5.4.3.1 Term of certification. Operator certification shall be

retained as long as a period of 6 months dopes not lapse betwean production

use of the applicable metal spray process. Production use shall be defined

as performing metal spraying operations at least 8 hours in a consecutive
30-day period.

5.4,3.2 Recertification. Operators whose certification has lapsed
may be recertified by satisfactorily completing the certification tests.

5.4.3.3 BSpecial., Recertification testing may also be required at
any time an operator's performance i8 guestionable as evidenced by produc-
tion quality assurance.

5.5 Production quality assurance. Production gquality shall be
asgured by certification and the maintenance of productien records and an
inspection system by the performing activity, contractor, or subcontractor.
Production records and ingpection requirements shall be subject to modifi-
cation by the contracting agency aBs s8tated in the contract (gee 6.4),.

5.5.1 Production records. The performing activity, contractor, or
subcontractor shall maintain production records for 1ot sizes specified by
the contracting agency. A production record form shall be prepared prior
Yo commencement of work by the performing activity, contractor, or subcon-
tractor. The record shall assign responsibility and provide accountability
for performing work and assuring quality control. These records shall be
avallable for review and audit by the authorized agent. The sBample record

form shown in filgure 7 may be used as a guide for preparing production
records.
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5.5.2 Inspection system. Sampling and inapection of end items shall
be as speciflied in the contract, and at a minimum, shall consist of a com-
parison coupon bend test, visual inspection, and thickness measurement as
directed herein. In the event of failure by a sample item during any test,
the item shall be recoated by repeating the entire applicatlon procedure,
Each item of the 1ot from which the failed sample item was drawn shall be
subjected to the inspection system requirements. In the event the author-
ized agency suspects faliure of a coating job, the knife-peel test (see
5.5.2.3) or the adhesion test (see 5.5.2.4) can be uped to determine 1if the
coating will meet the requirements of thisg standard. The adhesion test is
applicable only to category 111 items specified in U.,4,5,

5.5.2.,1 Visual inspection. Each sample item Bhall be examined visu-
ally at a magnification of 10X. The coating shall have a smpoth, uniform
appearance, The coating system shall not contain any blisters or loosely
adhering particles, ner shall it contaln any eracks, pinholes, or chips

uh'inh nvpnnn the metal mubatrate dreas af annarent qcnadherence f'h'liu..
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tering, loose particles, cracks, or chips) shall he subjected to the knife-
peel test (Bee 5.5.2.3). Coatings displaying any of the above disconti-
nuities shall be removed to base metal and the coating system replaced.

5.5.2.2 Thic¢kness measurement. Thickness measurements shall be
performed on each sample item by means o0f a calibrated thickness gage, or
by direct caliper measurement of the increased dimensian. Required

thickness of the coatling system and toleranceg shall be as specified in
thig standard.

5.5.2.3 Knife~peel test. The knife-peel test consists of a single
knife cut 40 mm (1.5 inches) long through the metal spray coating to the
substrate. If any part of the coating system along the cut ¢can be sepa-
rated from the base metal using the knife, the bond shall be deemed
unsatisfactory.

5.5.2.4 Adheslon test. An aluminum or steel dolly (3.2 square
centimeters (0.50 square inch) surface contact area) shall be cemented to
the metal sprayed surface. After curing, the dolly shall be pulled off the
surface with a calibrated adhesion tester. An adhesive fallure less than

6.9 MPa (1000 lb/ina) indicates a poor metal coating, and therefore, shall
not be passed., Thig test shall be used 1in 2 noneritical area of the iob
and can be recoated with the topcoat if no failure occurs,

5.5.3 Periodic¢ inspection. Prlior to commencement of each day's
production run, a sample coupon shall be prepared in accordance with
5.6.1.1 and tested in accordance with 5.6.3. The Bpecimen shall meet the
requirements of 5.32.3.2. In the event of failure, the cause shall be
identified, and the problem corrected. This inspection 18 1inecluded to
identify problems which can lead to sBubsequent fallure of a production run.

]
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5.6 Certification test procedures.

5.6.1 Preparation of the test specimens.

5.6.1.1 Specimens for visual and bend tests. Four panels approxi=-
mately 75 by 50 by 1.25 mm (3 incheg by 2 inches by 0.050 inch) (minimum)
8hall be sprayed on one of the large faces using the appropriate spraying
procedure and metal substrate. The coating thicknesz shall be 175 to

250 pm (7 to 10 mils). The mame panel may be used for visual and bend
test.

5.6.1.2 Specimens for bond test. Five specimens for the bond test

shall be machined and prepared according to the requirements of ASTM C 633
and this standard.

5.6.1.3 Specimens for shape test. One specimen Bhall be manufac-
tured in the shape of a "T"™ 75 by 75 by 13 mm thick by 150 mm long (3
inches by 3 inches by 1/2 inch thick by 6 inches leng). Another specimen
shall be .cut from a length of 50 mm iron plpe slze {(ips) pipe, 150 mm long
{2 inch ips pipe, 6 inches long). The specimen materlial shall be the

applicable substrate and shall be coated using the spraying procedure of
5.6.1.1

5.6.2 Visual examination. Each of the prepared panels shall be

examined under magnification of 10X. The surface appearance shall meet the
requirements of 5.3.3.1

5.6.3 Bend test. The sprayed panels shall be bent approximately 180
degrees on a 13-mm (1/2-inch) diameter rod. The coatlng shall be on the
tenBile side of the bend. The bend specimen shall be examlned visgually to
insure compliance with 5.3.3.2.

5.6.4 Bond test. The bend test speciména (Bsee 5.6.1.2) shall be

tested in accordance with ASTM C 633 for bond strength and the average bond
..a.....-\_..a.u. P - T o 4 o o ow o Tle ~ ..A-..,._-L o £ b Lo A4 . P
sLrTng Ll Oi vileg l. .LVC ESPULJ.[HCHE. ie DLprCilgL vl L J..llu.l.\f.l.uudx. an\.J.meu

bonds shall be 10.3 MPa (1500 lb/ina) or greater. The average bond

strength shall be 13.8 MPa (2000 lb/ine) or greater, Examination of the
test specimen shall be conducted after rupture to determine the cause of

fallure. A new specimen shall be substituted if examination concludes that
the failure occurred at the adheslve-coating interface.

5 £ L Qi -
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be measured in sufficient areas to determine that the coating thickness 1is

within the required range (see 5.3.3.4) across the specimen surfaces.

5.6.6 Test results. The results of all tests and examinations shall

be documented and included. in the application procedure certification
package.
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5.7 HRecords. Records of facility, application procedure, and oper-
ator certification, including certification test results and production
records, shall be maintained by each performing activity, contracter, or
subcontractor. These records shall be avallable to the contracting agency
for review and audit. The performing asactivity, contractor, or subecontrac-
tor shall maintain these records for a period of 6 months after completion
of the contract work. Coples of the records shall be made avallable to the
centracting agency upon request. Disposition of the records shall be as
agreed upon in the contract.

5.8 Noncompliance. In the event the contracting agency or his
representative has evidence indicating that the requirements of this
standard are not belng met, the applicable work covered by this standard
may be suspended at no cost penalty to the Government upon wrltten notifi-
cation until the contractor has demonstrated that such work deficiencles
have been corrected,

6. NOTES

6.1 Applications,

6.1.1 Approved applications. The use of metal spray coatings for
corrosion-~control applications that have been approved by NAVSEA are listed
in 4.4.5., Selection of one of the listed applications does not eliminate
the need for the application certification tests required by this standard.

6.1.2 Unauthorized applications. The use of metal spray coatings
for corroslon-control applications that are not authorized by NAVSEA are
listed in 4.4.6., NAVSEA asslstance shall be requested for controlling
corrosion in these areas.

6.1.3 Proposed applications. The use of metal spray coatiﬁgs for
corrosion control 1in areas other that those listed in 4.4.5 require prior
approval of NAVSEA,

6.2 Additional precautions., In addition to the safety precautions
contained hereln, accomplishing abrasive blasting, metal spraying, and
sealing on board ship shall be performed in accordance with NAVSEA
59086-VYD-3TM-000, Chapter 631 and NAVSEA 59086-CH-3TM-030, Chapter 074.

The performing activity, contractor, and subecontracter shall be responsible
for insuring that the proper precautions are being observed to preclude
personnel injury or machinery damage (including surroundings) prior to
accomnplishing the required operations.

$.3 Packsging, The performing activity, contractor, or subcontrac-
tor shall be responsible for packaging the end item in a manner that will
afford adequate protection against damage during direct shipment from the
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facility to the receiving activity. These packages shall conform to the
applicable carrier rules and regulations, as requlred. Marking information
shall be provided on the exterior of the pack%ge and shall include the
contract or work order number, the nomenclature, facility name and destina-
tion, This data may be modified by the contracting agency.

6.4 Ordering data. Acquisition documenﬁa should specify the

following:

{a)
(b)

(e)

{(a)
(e)
()
(g)
{h)
(1)

(3

Work is to be performed in acceordance with this document.

The use of NAVSEA 39086-VD-S5TM-000, Chapter 631 and NAVSEA
39086-CH-3TM-030, Chapter 074 in the case of snipboard
work., '

Type
4,2,
Type
Type
Type
Type
Type

I,

II, or III abrasive blasting equipment (see

1.1).

of
of
of
of
of

metal spraying system (see 4.2.2).
abrasive blasting particles (gee U4.3.3).
metal spray coating (see 4.3.4).

top cvat (see 4.3.7).

seal coat (see U.,U4.4.5).

The requirement of certification as applicable (Bee section

5).

The msampling plan for production quality assurance (see
5.5).

Preparing activity:
Navy - SH
{(Projeect MFFP-N236)
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zas Air
Gas Flow Cont.rol Wire
Contrcl Meter Unit Air Control

Unit Flow Unit

Air : Flame
Meter
Cleaner . Spray
Gun

]\

Compressed Air Y }éiﬁl

N
‘ Oxygen Alr Blast or Spray
Fuel Mask Connection

SH 12066

FIGURE 1. fypical metal spray system.
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FIGURE 2. Typical wire spray gun.
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Metal Sprayed Coating

™ Anchor-Tooth Pattern

Prepared Metal Substrate ‘

S

SH 120068

e o v -~

FIGURE 3. Profiie of ancheor-teoth pattern.
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,Silicone Resin Sealer

__————
—

Metal Sprayed Coating

¢
/

.\_\/__/\_/\-\v/"'

Anchor-Tooth Pattern

Frepared Metal Substrate

N

SH 12069
FIGURE 4. Type I system with heat-resisting, high-
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Silicone Alkyd

Epoxy Polyamide,
-Formula 151

Epoxy Polyamide,
Formula 150

Strontium Chromate

Metal Sprayed Coating

"~ anchor-Tooth Pattern

Prepared Metal Substrate

SH 12070

FIGURE 5, Type I1I system with low temperature =sealer

(epoxy polyamide and cosmetic topcoat).
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Job centrel number 2. Date

.Ship system 4, System component

Area to be sprayed

Masking infermation (area not to be sprayed)

Base material (type)

Preparatien methods:

Cieaning: Degrease solvent:

Oven bake: temp 1 time

Rough blasting: Grit type and size:

Anchor-tooth blasting: Grit type, size, and proeflle:

Masking informatien

Thermal sprayed coating (type and thickness)

Seal coat (types and thicknesses)

Top coat (type)

Visual examination (inspector initial)

Thickness measurement {(inspector initiail)

y .

Knife peel test (inspector initial)

Item accepted? (Yea/No)
Sprayer's identificatien

Name/number

Inspector's identification

Name/number

FIGURE 7. Metal spray report format.
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APPENDIX

DATA REQUIREMENT!

o RV AL

10. DATA

10.1 Data reguirements. When this standard is used in a contract
which incerperates a DD Form 1423 and invokes the provisions of 7-104,9(n)
of the Defense Acquisitien Regulation (DAR), the data requirements identi-
fied below will be developed as specified by an appreved Data Item Descrip-
tian (DD Ferm 1664) and delivered in accordance with the approved Centract
Data Requirements List (DD Form 1423) incerporated inte the contract. When
the provisioens of DAR 7-104.9(n) are not invoked, the data sSpecified below
will be delivered by the contracter in accordance with the contract

regquirements. Deliverable data required by this standard is cited in the
following paragraphs: -

Paragraph Data requirement Applicable DID Optien
5.3.1, 5.5.1, Documentation, management/ UDI-A-26199 @ m-—eee
5.6.6, and technical support
figure 7

(Copies of data item descriptioens required by the contractors in con-
nection with specific acquisitien functions should be obtained from the
contracting activity or as directed by the conftracting officer.)

10.1.1 The data requirements of 10.1 and any task in the standard
required to be performed to meet a data requirement may be walved by the
contracting/acquisitien activity upon certification by the offeror that
identical data were submitted by the offeroer and accepted by the Govern-
ment under a previous c¢ontract for identical item acquired te this
standard. This does not apply to specifie data which may be required for

each contract, regardless of whether an identical item has been supplied
previously (for example, test reports).
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