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CHAPTER 24

PAINTING NAVY SHIPS

by

Stephen D. Rodgers, Richard W. Drisko, and John Tock

. INTRODUCTION

The operational readiness of a modern, technologi-
cally sophisticated fleet is of paramount importance to the
defense of our nation. Marine coatings comprise a key ele-
ment in the maintenance program required to achieve and
retain this readiness. The United States Navy is committed
to providing this protection in the most retiable and cost
effective manner available. This is being achieved through
an active research program to develop (1) new formuia-type
coatings which can be purchased competitively and (2)
performance-type specifications for which manufacturers
can qualify products. Most of the coatings used on Navy
ships are of the high performance type that require surface
preparation and application by experienced personnel. Those
coatings used by ship forces for everyday maintenance (e.g.,
alkyds) are more tolerant of applicator skill. The effective-
ness of the coatings in the Navy’s ship corrosion control pro-
gram is reflected in the present drydocking cycles of five to
seven years.

Coated surfaces on Navy ships are subjected, as
shown in Figure 1, to a variety of destructive conditions
(e.g., a salt laden, high humidity atmosphere; total sea-
water immersion; and acidic exhaust gases) with tempera-
tures ranging from those of the tropics to those of the
Arctic. They must be resistant to physical damage from
such forces as cavitation, drag (friction), impact with
waves and mooring structures, and abrasion by chains.
Each coating system must adhere tightly to the particular
substrate (ferrous and nonferrous metals, wood, plastics,
and elastometers) to which it is applied, and it must resist
deterioration from a variety of chemicals (e.g., distilled,
potable, and sait water; hydrocarbon fuels and lubricants;
and sanitary wastes). In addition, antifouling coatings
must prevent the attachment and growth of marine
organisms on immersed surfaces. These organisms
increase frictional drag, which results in loss of speed and
maneuverability and increased fuel consumption. Fouling
may also promote localized corrosion, damage to
coatings, reduced buoyancy, and inoperable equipment.
Thus, ships of the Navy require a combination of versatile
and specialized coatings to meet many different require-
ments to keep them operational. Many of these coatings
may also prove to be as cost effective on commercial ships
as on those of the Navy.
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Il. BACKGROUND

Coating materials and techniques utilized by the Navy
have generally changed in much the same manner as
those of the commercial sector. Prior to World War Il, most
of the maintenance painting was done by sailors using
chipping hammers and other hand tools to clean steel sur-
faces and brushes to apply drying oil (e.g., alkyd) paints.
Since that time both cleaning and application techniques
and coating materials have improved greatly. All shipyard
and maintenance depot painting is done by civilian (civil
service or contractor) personnei who clean steel surfaces
to a near white blast (SSPC-SP 10) with automated equip-
ment wherever possible to reduce emission of particulates,
and apply coatings with modern spray equipment. The
everyday maintenance painting is still accomplished by
less experienced ship personnel.

In the last forty years, paints used on Navy ships have
changed from the drying oil (alkyd) formulations, such as
Navy Formula | (1944), of the early forties to vinyls, such as
Navy Formula 119, of the early fifties to epoxies, such as
MIL-P-23236 (1962) and MIL-P-24441 (1972), currently in use
today. The drying oil paints were relatively easy to apply
since they did not require a high level of surface prepara-
tion, but they had limited resistance to marine service. The
vinyl paints were much more durable, but they required a
higher level of surface preparation and more coats to
achieve a desired thickness. The epoxies have proved to be
more cost effective in that, even though they still require a
relatively high level of surface preparation and shouid be
applied at temperatures above 35°F, they provide a very
durable barrier in fewer coats.

Prior to World War Il, Navy ships were coated with
paints produced in Navy factories according to Navy
specifications. Today, the Navy obtains from commercial
suppliers a mixture of Navy formula (Military
Specification), Federal Specification, and qualified com-
mercial products. Table 1 identifies the paint formulations
most commonly used on Navy ships along with their
specifications and uses. The current procurement pro-
cedures permit the maximum cost effectiveness while
taking advantage of the latest coatings technology of
private industry and research and development of coatings
with Navy-unique purposes (i.e., coatings for camouflage,
submarines, and extreme durability).
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Antennas and Superstructures

Acidic Exhaust Fumes

Extreme Temperatures

Intense Sunlight

Thermal Shock

Wind Driven Saltwater and Spray

Deck Areas

Foot and Equipment Traffic

Aircraft Take-offs/Landings

Mechanical Abrasion {Lines, Chains, etc)
Fuel/Chemical Spills

Habitability Areas

e Humidity

o Heat/Fire

o Cooking Fumes
e Soiling

® Abrasion

o Hydrocarbon Fuels

e Distilled, Potable, and Salt Waters
o Corrosive and Sensitive Cargoes
ot S oy BALLAST <) @ Chlorination System

Underwater Hull

e Marine Fouling

o Seawater Immersion
e Abrasion

e Galvanic Corrosion
o Cavitation

FIGURE 1
Environments that are destructive to shipboard coatings.
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IDENTIFICATION OF COATINGS USED ON SHIPS

TABLE 1**

NAVY FORMULA

SPECIFICATION

TYPE*

USE

84 and 84D

111
121
124
125
126
129

150-156

TT-S-711

formerly MIL-V-1174
TT-V-119 now used

TT-P-6458

MIL-E-15090
MIL-P-15931
DOD-E-24607
DOD-E-24607
DOD-E-24607

formerly MIL-P-16189;
MIL-P-15931 now used

MIL-P-24441

MIL-C-11796

MIL-R-15058
MIL-C-16173

MIL-D-23003
DOD-P-23236
DOD-P-24380
MIL-D-24483/24667
DOD-P-24555
DOD-P-24596

oil stain

oleoresinous phenolic varnish

alkyd-zinc molybdate

alkyd/powder
vinyl-cuprous oxide
chlorinated alkyd
chlorinated alkyd
chlorinated alkyd

vinyl/cuprous oxide

epoxy polyamide
(different colors)

petrolatum

epoxy polyamide
epoxy

chlorinated rubber
epoxy
silicone-aluminum
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wood interiors

spar varnish

anticorrosive primer for
steel and aluminum

enamel for equipment
antifouling (red)
nonflaming (white)
nonflaming (green)
nonflaming (gray)

antifouling (black)
general use on metals

corrosion-preventive
compound

coating outboard shafting

corrosion preventing
compound

nonslip deck covering
fuel and ballast tanks
anchor chain

nonslip deck coating
high temperature

fire protective coating
compound
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TABLE 1 (Continued)
IDENTIFICATION OF COATINGS USED ON SHIPS

NAVY FORMULA SPECIFICATION TYPE* USE
— MIL-P-24647 — antifouling systems
— MiL-C-46081 epoxy intumescent insulating
coating
— TT-P-28 silicone-aluminum high temperatures
— TT-V-51 asphalt varnish anchors and chain
— MIL-E-24635 silicone-alkyd exterior

semi-gloss enamel

*MIL-P- indicates military specification (being replaced by DOD-P-)
DOD-P- indicates Department of Defense specification
TT-P- or TT-E- indicates Federal specification

“*The following specifications have been removed from the table to reflect current practice:
TT-C-542, TT-E-489, TT-E-490, TT-L-26, TT-L-50, TT-P-320, TT-P-595, MIL-C-17504, MIL-E-17970,
MIL-E-17971, MIL-L-19537, MIL-P-15929, MIL-P-15930, MIL-P-19451, MIL-P-19452, MIL-P-19453,
MIL-P-22208, MIL-P-22299, MIL-P-22750, MIL-P-23377, DOD-E-699, DOD-E-18210, DOD-P-15328,
DOD-P-17545, DOD-P-23236, Class 2-4, DOD-P-24588

519
Documents

Document Sharing Hub

COPYRI GHT 2000 SSPC:. The Society for Protective Coatings

I nformati on Handl i ng Services, 2000
Full document details: SSPC CHAPTER 24.0 1993


http://www.avadocuments.com/doc/sspc-chapter-24-0-1993
http://www.avadocuments.com/doc/sspc-chapter-24-0-1993

