CHAPTER 18

SURFACE PRESERVATION

Summer seas and a good ship—life has nothing better

Jug abou everyore has been involved in cleaning,
preserving and maintainirg something Painting the
family home or washirg and waxing your car are good
examples Wha you did was to proted a suiface from
the effectsof weathe or exposureto exterd itslifetime,
and to impove its appearance.

TheU.S. Navy has a far greate problen becausall
Navy shipsoperaein amuch harsheenvironmeri than
your home or ca. Constamh exposue to the sea and
saltvate corrosian can quickly turn the exterior of a
ship into a mas of rust Interior space have their
problens aswell. Constahchangsin the weathe and
in the surroundilg water temperatug cau® moisture,
humidity, and chemica reactiors tha affect electrical

systems and machinery. To overcome these harsh

conditions the Navy expend agred ded of time,
effort, and moreyapplying suface presevatives These
presevatves range from detegert ard fresh wate to
pairt and lubricants How well these presevatives work
depends on you.

CLEANING

Learning Objectives When you finish this chapte,
you will be able to—

* Recognize the purpose of cleaning and

preserving.
* |dentify the cleaning bill.

* Recal the purpo® of compartmen cleaning,
sweeperscleanirg processfield day, and zone
inspections.

Maintaining clean conditions aboard ship and

ashoeisanimportartjob.Cleanirginvolvespractically
ewery membe, from the compartmenhcleane to the
inspectiry officer. Navy lif erequiresead of usto havea
person&interes in our living and working areas not
only for the s&e of appearane but for our healh and
safety as well.

—Mark Twain
THE CLEANING BILL

Each area of the ship is divided into various
departmerd for upkeep The Cleaning Presevation,
ard MaintenaneBill describsthesareaand outlines
the departmenthat isresponsibé for them Thisbill is
carefully plannel to make sure all interior area and
exterior areaof theshigs hull areassigndtopersonnel
for upkegp andthat no area oerlgp or areleft out Each
division within the departmehassigis its personnkto
the spacsit’s responsitd for. Division personnkcarry
out thedutiesof cleaning preservingand maintaining.

COMPARTMENT CLEANING

Thetermcompartmencleanergeneraly appliesto
persons assigned to clean living or berthing
compartments or spaces, such as passageways and
headslIf you are assignd compartmencleane duties,
you will be responsile for keepirg your spacs clean,
preseved andingoad orda. Newly assignd personnel
are closely supervisd to make sure they understand
wha to clean and how to clean it. Items sud as
electricd and mechanichdevices might be unfamiliar
toyou. Theetypesof itemsarelocated in almog every
spae@ aboad ship. With this in mind, caution mug be
obseved at all times Ask your superviso to point out
any hazardos items locatel in your compartmehand
obseve all special cleaning instructions.

Cleanirggeaisstodkedinandissueal fromthe first
lieutenant storeroom Ead division is periodically
issua cleanirg gea ard is then responsil# for its
prope stowage and care Becaug cleanirg compounds
ard solventsare often flammabek or toxic, or both, they
mustnewver be left unattendd or impropery stowed.
You shoutl alwaysread warning labek and foll ow their
directiors carefully. Gea, sud as broons and swabs
(mops) mud be cleanel after ead use ard place in
their stowage racks Gea adrift, sud asrags clothing,
or personagea, mud be “policed up” immediatey. If
left adrift, these items are atripping or fire hazard—or
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worse they might clog up dewaterirg equipmenif the
space were flooded.

SWEEPERS

“Sweepers is piped shortly after reweille, before
the end of theregular working day, and at othe timesas

scheduled. At these times, all persons assigned ad

sweepes draw their gea and sweg and swab down
their assignd areasAll trah and dirt arepicked upina
dustpan and placed in a trash receptacle.

NOTE

If dirtisswep over the side thewind may blow
it badk on boad or the dirt may stick tothe side
of the ship. In eithe case additiona work is
necessary to clean the ship.

At this time you shoutl empy all butt kits (make
sure no butts are still burning) and trash receptacleas
instructedNever dunp trash or garbage over the side of
the ship without first obtainirg permissio from the
officer of the deck At times all trash mug be keptina

safe area aboard the ship until it can be properly

removed.
CLEANING P ROCESS

Dirt, soil, and contaminatio all descrile the same
thing—a foreign materid on a surface whetre it is not
wanted Soll includes grease oil, tarnish rust food
residue ard stains Most exposeal surfaces tha have
been soiled may be cleanel with the prope use of
cleaning agents.

Detagens are materias tha have the ability to
removecontaminatio and soil. There are othe ways of

cleaning besides using detergents or cleaning
compounds. These include purely mechanical

processessud as renoving rug from steé by sand-

The steps used in most detergent cleaning
operations are as follvs:

1. Wetting—The soil and the suiface of the object
being cleanel mud be wetted If the suiface is not
wetted properl, cleanirg resulswill be poar. Contrary
to popular belief, water has very poor wetting
ropertiesltswetting ability, and therefoeits cleaning
ability, isimproved by addirg othe materials sud as
so@ or synthett detegents Adding sog or synthetic
detegenscauethe wate to flowintotiny crevicesand
around small particles of soil.

2. Scrubbing—Ditisloosené by the mechanical
action of rubbing or scrubbing. For example, olil
droplet are emulsfied; tha is, they are coatel with a
thin film of sog and prevental from recombiningand
then they rise to the suiface In a somewhat similar
manne, solid particles are suspended in solution.

3. Rinsing—Rinsig is very important Rinsing
removes loosene dirt from the suface along with the
cleaning material.

FIELD DAY

Field day iscleanirg day. Periodicaly, a field day is
held All hands “turn to” and thoroughy clean the ship
inside and out, usualy in preparatio for an inspection.
Fixtures and area tha sometimes are neglectad during
regular sweepawns (overhea cables piping, corners,
spacs behird ard unde equipment and so on) are
cleaned. Bulkheads, decks, ladders, and all other
accessil® area are scrubbed Knife edges and door
gakets are cheded any paint, oil, or othe substances
arerempved all brightwork isshined ard cleanlinenis
placed onead bunk. Field daysimprovetheappearance
and sanitary condition of the ship, aid in the
presevation of the ship by extendirg pairt life, and
reduce the dirt intee caused by operating equipment.

Becaus of weathe conditionstherearemany days

blasting or cleaning decks by sweeping. For many a seawhentheships topsiceareacarit be cleanedAt

cleanirg problems chipping sweeping sanding or
brushirg may be needed Howewer, when detegent
compound are couplal with the mechanichaction a
cleane surface is usually producel with less time and
work.

the first opportuniy, all topsice suffaces are cleaned

with freshwatea and inspecte for sigrs of rus and

corrosion|If sud signsare discovered you shout tend
to the areaimmediatey. A littl e work at that time will
save you a lot ofvork late.

Studert Notes:
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DECK COVERS

Aboard ship, ded coverings get more wea than
any othe material Unless ded coverings are properly
caral for, costly replacemenis required There are
severd materias useal for covering decks but only two
types are coveral here Thes are the resiliert and the
nonslip (nonskid paint) types.

Resilient ded coverings include vinyl tile, vinyl
asbeststile, andlinoleum Thesded coveringsdo not
nea painting howewer, daily sweepiig and wiping
away spills as som as possibe are required Resilient
dedk covering is clampel down (clean@ with adamp
swab) frequenty, allowed to dry, and then buffed with a
buffer. For more thoroudh cleanirg when the ded is
unusualy dirty, apply a solution of wam wate and
detegert with astiff bristle brush or buffer ard rinse
with clean wate to removeresiduadetegent Stubborn
dirt and black marks left by shoes can be removed by
rubbing lightly with ascourirg pad fine steéwool, or a
rag moistened with mineral spirits.

After the ded covering is washa ard dried, it can
be polishal (with or without waxing) with a huffer, or it
may be given acod of self-polishirg wax and allowed
to dry without buffing. Dedk coverings can be kuffed
several times befarewaxing.

No wax shoutl beapplied to the ded when the ship

isgoing out to seaor when heavy weathe isanticipated.

NOTE

If it becomes necessary to spruce up the
appearane of a nonskd ded cover, brud it
with ded pairt diluted with minerd spirits.
The diluted pairt shoutl be as thin as possible
so that the nonskid properties are rifected.

ZONE INSPECTION

Frequeminspectiors are held to make sure that all
spacesmachiney, and equipmemare in asatigactory
stak of operation presevation ard cleanlinessOne
type of inspectionthe zoreinspectiondividesthe ship

or station into various sections. Each zone is then

assigndto aninspectiam party or team Usually the CO
will heal one team while an officer or chigf petty
officer will heal ead of theremainirgteamslIf youare
assignd to preseh a compartmentyou preseh the
spae to the inspectimg officer by salutirg and greeting
the inspecto in the following manner “Good morning
(afternoon)sir/ma’am Seama Apprentic Frog (your
rark and nameg standirg by compartmeh (hane or
number)for your inspectionsir/ma’am” You wil | then
stay with the inspectimg officer during the inspectia of
your spacsto answe questiosand provide assistance.
Sud things as stowage cabinetslockers and drawers

should be unlocked before the inspection for easy

access. Usually the inspecting officer will give an
overal grack to the space for example a grace of

thoudh the appoved floor waxes are designé to be slip
resistant.

Nonslip (nonskid paint) dedk coverings contain
pumice which provides a betta footing. To clean a

nonskid painted deck, use a cleaning solution of

detagert and dishwashirg compound To make the
solution mix 1 pint of detegert and 5 tablespooas of

dishwashirg compound You can mix this compound

with freshwate to make 20 gallonsof cleanirg solution.
Apply the solutionwith ahard scrubbe, let it sok for 5
minutes and then rinse with freshwate. Don’t wax or

paint nonskid deck coverings. Waxing or painting

reduces their nonskid properties.

were noted ard all previous discrepancis have been
correctedYou can be proud of an outstanding grade.

REVIEW 1 QUESTIONS

Q1. Theresponsibiliy for cleanirg and maintaining
certain spaces in the ship is listed in what
publication?

Q2. Wha persmisgeneraly assigndtocleanliving
or berthing spaces?

Studert Notes:
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Q3. You shout pick up and put away gea tha has head aloud explosion The reaction between
been left adrift for what reason? the chlorine-based cleaner and granulated
cleane causeé the explosion Luckily, no one
was hurtput the headvas a mess.

Solvents used in paints, adhesives, rubber and
plastic materials, and degreasing solutions are
hazardos to your health Most solvents are toxic and,
with a few exceptions, are flammable. Take the
appropriate measures to reduce their toxic and
flammabk effects In addition solvents tha conme in
contac with your skin can cau® seriots skin problems.

Q4. True or False When sweepig exterior decks,
you can sweep didver the side.

Q5. List the three steps used in most detergent

cleaning. When using solents aways obseve the following
a. precautions:
b. * Make sure the spa@ in which you are working
has adequateentilation.
C. * Wear protecive clothing goggles respirators,
gloves, and other appropriate equipment.
Q6. List two types of deckavers. * Make sure accessil® fire-fighting equipmenis
nearly.
a.
* Take every precaution to prevent excessive
b vapors from contaminating ther.ai
* Checkthe labels on all containers of liquids.
CLEANING SOLVENTS * Wipe up spilled salents immediatgl
Learnirng Objectves When you finish thischapte, you * Avoid contact with youryes, skin, or clothing.

will be able to—
* Never swallow solvents.

¢ |dentify types of cleaning sents.
¢ Avoid breathing therapors.

* Recall the precautions to be followed when _ _
working with cleaning seents. * Keepsolert containestightly closed whenyou

are not using them.
No matter what the job, from paint removal to

swabbing the decks, take precautions against * Checkcontainers for leakage.
carelessly using cleaning solvents. Look at the « Transfer solvents from a defective/leaking

following example: container to aew containe.
Seama Jee Frog didn't read the labek on the » Make sure containers are empty before you
to clean the commodeHe decidel to clean the practice for disposhof solents cleanersand
drairs at the same time ard addel agranulated their containers.
drain cleaner to the chlorine-based cleaner.
Then he left the head A few minutes later he ¢ Label all containers used to store wahts.
Studert Notes:
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* Read and comply with all instructions and
precautions on the label.

PRECAUTIONS

Always follow safey precautios when working
with solvents.Newver use solvens in an unventilated
space under any circumstances. Special clothing
requiremerg also mug be obsewved when using some
solvents. Always follow safety precautions!
Carelessneson anyonés partt could caug amishap,
resultirgininjuriesor even deathsBy observimg safety
precautions, you will reduce mishaps aadedives.

Ventilation

When you think of ventilation you usually think of
air conditionirg and cooling However, when working
with solents the term ventilation mears providing
fresh air and exhaus to the area in which you are
working. Make sure the work area is properly
ventilated That includestopsicearea of aship because
sonetopsice area are encloseé on three sides and will
not allow properventilation.

When applying flammable coatings or using
solvents youmust provide adequag ventilation which
will help prevert accidentiignition. You may haveto
use etra fars or locd exhaug to ventilae aspace,
especialy in space wher podkets can dewelop A
pocketis the kuildup of vapois and poisonos air in an
area, causing an explosioklways follow safety
precautions and make sure space are ventilated
properly when solvents are used! When in doubt,
contact your supervisor for additional guidance.

Preventing Excessvapors

Anytypeof solvert will give off sometypeof vapa.
Thes vapors may be toxic or flammable Always use
prope ventilationto prevent a huildup of vapors Asyou
have learned sone vapos can linger in podkets of
spacestherefore make sure the complee work areais
fully ventilated Before starting a job, ak a ggs free
engineeto examirethe areafor toxic gasesand ak for
the prope ventilation plan for the spaceBesureto have
the spae cheded frequenty for excessve vapors If
vapors are found to be excessive, stop all work

immediatey and haveall personnkclea theareauntil it
is safe to return.

Protective Clothing

When working with solvents you aways face the
risk of their contactirg your skin through splattes or
spills. Some caustt solvents will actualy ea the skin
off your body. Make surethat you haveall the protecive
clothing needed for thelpo

When working with solvents, younust wear
adequag protecive clothing and glovesto prevert skin
contad¢ withthesolventsand cleanirg materialsDo not
weda jewelry or clothing with cuffs, loose podkets rips,
or loose ties Obsevwe the following safey precautions
whenworking with solents:

Wear chemical splash goggles at all times.

Wear acid-resistant aprongace shield with
gogglesgloves and boosswhen handlirgacid or
caustic cleaners.

Wea nonskd rubbe-soled shoeswhen working
in enclosé space or when flammabk vapors
may be present (sparkgvention).

Never work in an enclose spae without using
thebuddy system.

Respiratoy protection with eithe an organic
vapa cartridge or supplied air, shout be worn
when dispensing handling or cleanirg using
solvents.

Using solvents for cleanirg saves time; but, make
sure you rea all the labek before using the solvent.
Many solvent are corrosve and can irritate or cause
seriots injuries to your eyes skin, and lungs. Always
check the caution labels biere using any salents!

Fire-Fighting Equipment Requred While
Using Solents

Nothing ruins aCO's day faste thanrecaving word
that theshipis kurning A firecan cauginjury and loss
of life and take aship off thelinefor along time. When
working with solvents you haveno room for errar. If
you're on a work detal tha requiresthe use of solvents

Studert Notes:

18-5



or solvent-based paint, make sure the proper
fire-fighting equipmen is located close to the work
areaOrelittl espak can se the vapoisof sonesolvents
into aroaring fire tha can take lif e and destoy aship.
Proper equipment may include fire extinguishers,
chagead fire hoses or foam You aways nea to be
preparedAn oune of prevention goes along way. Ask
your supervisor to check the type of fire-fighting
equipmelyou aregoingto useto sesif moreequipment

or some other type is needed for the job at hand.

While working with people using solvents or
solvent-basd paint makesureyou knowthelocation of
the nearesfire alarm Also, make sure all the people
working know the neares fire escap route Always
notify damag@ contrd centrd (DCC) when you are
using flammable materials.

Wiping Up Solvent Spills

When using solvents becarefu not to spill themon
the ded or get them on anything except wha you are
cleaning Solvents may cau pairt to bubble and peel
off surfaces The corrosve natue of sone solventscan
damage equipment. When mixed with some tile
compositionssolvents can form toxic vapos tha can
irritate your lungs and make you sick If you spill
solvent clean it up assom as possibleIf you think the
spill has cause somne type of damage contad your
supervisor for guidance.

When aspill involvesmorethan 5 gallonsof solvent
or preseng athred to the ship or the healh of the crew,
repot it immediatey to your superviso, DCC, or the
OOD. Ead ship has ahazardos materiad respons kit
to handle such emergencies. Spilled material and
contaminatd clothing or rags becone hazardos waste
ard mug be treatel as hazardoa materid (HAZM AT).
Your supervisor will tell you the proper disposal
procedures for your command.

Dangers

Working with solventsisdangerousAvoidinhaling
vaporsPersonnkwith ahistoly of chronc skindisease,
allergies or asthna shoul not be permittad to work
with paint, solents, and thinners.

Whenyou handk asolvent, dorit let it contac your
skin. If a solvert does contad your skin, flush it with
clea wate assom aspossibleIf solvert contacs your
skin or eyes repot to the neares medica facility as
soon as possible for treatment.

When working with solvents wea an appioved
respirato and protecive clothing at all times If you
think that your respirator isn’t working properly,
requesan air line mask The safey departmenof your
ship usually povides these items.

If you breatle sone of the vapos given off by
solvents, get to a doctor as soon as possible.

Respirators

The Nationd Institute for OccupationbSafey and
Health/Mine Safety and Health Administration
(NIOSH/MSHA) must approve all respirators and
pumps Usesmud bemedicaly qualified and fit-tested
before wearing a respirator. The following text
describs the air-purifying respiratos ard air-supplied
or self-containd breathirg apparata(SCBA) appioved
for use by the vy:

¢ Air-purifying respiratos use a flter, achemical
cartridge or a combinatio of the two to remove air
contaminationFilters captue particles of dug or metal
fumes Thecartridgesmay contan achemicéor carbon
to absob vapors or gases A combinatia of filter and
cartridge is useal for acombinatian of hazardssud as
spray painting The filter capturethe spray mist ard the
cartridge absorbs the paint vapors, protecting the
weare.

e Air-supplied or self-contained breathing
apparata (SCBA) provides fresh air when the vapa or
gas concentratia is too high or the area lacks oxygen.
Air-supplied or SCBA is required for all internal
shipboad sprey painting operationsAir for supplied air
masks is provided by certified breathing air
compressors or breathing air pumps.

Theuseof prope equipmenmay saveyour lifeand
thelivesof your shipmateslf you areindoult abou the
type of equipmeito use be sure to ched with your
supervisao.

Studert Notes:
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Keep Savent ContainersTightly Closed

Most fires in pairt and solvert storag area are
cause by a huildup of vapors Usually, vaposs escape
fromcontainesthat arenot closaltightly. It only takesa
smal spak to ignite these vapors Since vaposs can
quickly displae the oxygen in a storag space there
may not be enough oxygen left to sustain life.

All containeramust be tightly closed when nat in
use Besidesthe dange of vapois accumulatingair can
cau® achemicé breakawn of sone solvents After a
shot time, the solvert may evaporae or decy to the
point that it cait be used.

Check Containersfor Leakage

The Navy uses many types of corrogve materials
that can ea throudh a containe. You mud make sure
thisdoesrt happenHow canyoudothat?Don’t accept
containers until they are inspected!If you are
inspectiig the containersched all the seans carefully
for leaksor cracks Ched the sides of the containesfor
dentsIf acontaine isdentedtha mearsthe side of the
containe may havebean weakenead and will eventually
leak Don't sign for materid in damaged containersl|f
you are unsue of the condition of a containe, ak your
supervisor to inspect it.

If you dismover aleaking containe whileinspecting
your storage areas find the name of the materia or
solvert on thelabd of the containe. Thenimmediately
inform your superviso of the problem The materid or
solvent in the containe may be caustc and highly
flammable You ard your superviso shoutl inspec the
damage containe and the surroundilg area Then the
materid or solvert shoutl be transferre to another
containe using a standad Navy transfe& pump This
container must be equal to or surpass the storage
requirements of the damaged containe

Ensure Containers A e Empty Bedore
Discarding

Onre of the mog dangeros practices is to discard
(throw awnay) a containe partially filled with asolvent
or sone type of caustc or flammabk substanceFor
example, several years ago a container of highly

flammableliquid was discardedinto a dumpsterin
CharlestonSouthCarolina.Thedumpstemwastakento

thetrashdisposhareawherethedriver, thinking that the
dumpste only containel burnabk trash dumpel the
contents of the dumpster into a small fire. As the
flammabe liquid draineal from the containe, it ran into

the fire ard createl an explosion that was head for
miles around. The dumpster and the truck were
destoyed, and the drerwas killed instantl.

Solven containesareconsiderd hazardog waste,
so youmust dispo® of them accordimg to locd hazmat
regulations. When at seaiever throw solvent
containes ower the side they contaminag the seas.
Stow containes in a disposa storage area until you
readyour next port of cal and then havethem disposed
of in the proper manme

Label All Containers

Onboaud naval ships painsand solventsarestored
in astoreroon designatd for flammabe liquids. The
storeroon shoul be neat clean cool, and dry. Make
sute alabd appeasonthedoa of thespa@to showthe
space contains flammable liquids. Store paints or
solventsin tightly seal@ cars or containersMark the
container with the name, formula number, solvent
composition, Navy hazard identification label or
Department of Transportation hazard identification
label and mandactue dak of the paint or solvert it
contains.

Inspect the contents of any paint or solvent
containe morethan 2yeassold. If thecontaine isurfit,
properly dispog of it. If you're naot sure whethe the
pairt or solvert isusabe (particularl large quantities),
send samples to the nearest laboratory for testing.

Working in Closed compartments

Tests are performed with a combustible gas
indicata (explosimeter) toxic gas detectors ard an
oxygen indicator. Personnel who test a space are
required to wea an oxygen-breathig apparats (OBA)
or air-line mask If the atmosphegis found unsafethe
space is thoroughly ventilated and provided with
adequaa forced fresh air circulation Only after the
spae has bea retestel and pronouncd sak to enter
can personnkwithout an OBA or air-linemak ente it.
After personnk (othe than testing personnél have
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enterel adeclar@ sake spaceperiodictessaremacketo
determire tha it is still safe Upon the detectia of an
unsafe condition, an order must be given for all
personnel tevacuate the space.

Becaug aspa& canna be guarantee to remain
safe you shoutl be aware of the symptons of bad air.
Symptoms of bad air include the falling:

¢ Labored breathing
* Excesg/efatigue from slighexertion
* Headache

* Dizziness

If you fed any of thee symptomswam otheis and get
to fresh air immediatgl

A moredangerossituation existsif acompartment
has no, or vely little, oxygen If this happensa person
can lose consciousnesalmog immediatey without
warning If sud anincidert occuswhileyou arein an
areado not ente the spa@without wearirg an OBA or
air-line mask otherwise you will becone acasual.
Always summan (call for) help before making arescue
attempt Also, have apersm stationel at theentraneto
maintah communicatios while watchirg to see that
you are nobvercome.

TYPES OF SQLVENTS

Asyou havealread learned the Navy uses many
types of solvents for many cleanirg assignmentsyou
also know tha many of thes solvent are highly toxic
ard soneare highly flammable Take specidcarwhen
using many of these solvents make sureyou storethem
in cool, dry areas. Material Safety Data Sheets
(MSDSg9 list thestoragerequiremergfor solvents You
should refer to taMSDS for solvents you are using.

Most cleanirg solvents contan toxic substances.
Thes substancecan caug injuriesif theyareinhaled,
absorbd by the skin, or ingested All toxic materials
mug be handlal carefully to prevert injury. Many of
them haveadditiond hazardssudasflammability. The
following paragraphs contain information about
genera cakgories of toxic cleanirg solvents If you
haveany questiors abou the solvert you are going to

use, check the Maintenance Requirement Cards
(MRCs) for the task or ask your superviso

The three types of solvent covered in this section
are chlorinated cleaning solvents, organic cleaning
solvents, and fluorocarbon refrigerants andssots.

Chlorinated Cleaning Solents

Chlorinatel cleanirg solvents can be highly toxic if
usa impropery. They may be irritating to skin and
toxic if ingested In corfined spacesin spaces with
inadequag ventilation or whenthe vapa concentration
isincreasd by heatingtoxic vaposmay caug damage
to the lungs, eyes, and nervous system. Solvents
decompos at high temperature and produe gases
more toxic than the soivensthemseles Solvenssreact
with alkalies, oxidizers, and powdered metals to
produce toxigyases.

Commantypesof chlorinatal cleanirg solvensare
trichloroethane (inhibited methyl chloroform),
trichloroethylene, tetrachloroethane, and tetra-
chloroethylene (perchloroethylene, dry-cleaning
solvent). Becaus of the extreme danges involved the
Navy sewerely restricts the use of thesevaits.

You shout obsevethefoll owing precautioswhen
working with chlorinated cleaning sa@nts:

* Newer stow chlorinatel cleanirg solvents near
heat sources or open flames.

e Don't allow them to come in contad¢ with hot
suifaces.

* Make sure stowage area are well ventilated and
monitored regularly by the gas free enginee
Don't stow these solvents near incompatible
materials. NOTE: Incompatible materials
include strong alkalies, such as sodium
hydroxide; oxidizers, such as calcium
hypochlorie and sodiun nitrate or powdered
metals, such as aluminum.)

When handlirg chlorinatel cleanirg solvents wear
the following personal proteiste equipment (PPE):

* Neoprene gives
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e Safey gogglestha will proted againg splashes,
or aface shield

e A chemica cartridge respirato for protection
againd smal amouns of organic vapors or for
protection for a shot duration or an air-line
respirato (or sone othe type of supplied-air
respiratoy if use is extensve or in a corfined
space

e Coveralls

Make sure work area in which you use chlorinated
cleanirg solvent haveprope ventilation For enclosed

spacesan air chang ewery 3 minutesisrecommended.
Consult the gas free engineer to determine if the

ventilation is adequate.
Organic Cleaning Solents

Organic cleaning seknts include the fabwing:
* Toluene

* Xylene

* Some alcohols

* Acetone

¢ Methyl ethyl ketone
* Ethyl acetate

* Dry-cleaning salent
¢ Kerosene

* Petroleum

e Ether

e Turpentine

* Morpholine and other related compounds

These compound are highly flammabk and highly to
moderatg} toxic. Somearealso corrosve. Inhalation of
concentraté vapors may cau® dizziness nauseaor
vomiting.

e Stow organic cleanirg solvent in aflammable
liquid storeroomread servie storeroomor a
flammable loker.

e Keep them away heat, open flames, or
spark-producing @lices.

¢ Stowthem away from oxidizers suc ascalcium
hypochlorite, sodium nitrate, and hydrogen
peroxide.

When handlirg organic cleanirg solvents wea the
following PPE:

* Neoprene gives
e Safety splash goggles

* Protecive coveralls (recommended)

Inaddition if vaposaccumulag over 100 parisper
million (ppm), wea an OBA ard notify the gas free
enginee

Fluorocarbon Refrigerants and Solents

Fluorocarbon refrigerants and fluorocarbon
solvents sud as trichlorotrifluoroethae (Frea 113,
Fre;m TF, Genetrm 113 R-113) are commony found
aboad ship. They are useal in food storage compart-
ment and air-conditione&l space and as solvens in
engineering spaces.

Fluorocarbon vapors have the following
characteristics:

* They are colorless and almost odorless.

* They cannot be detected without special
instruments.

* They are nonflammable and nonexplosive;
howewer, exposueto flames or hot surfaces will
cau® thee compoung to genera¢ hydrogen
chloride, hydrogen fluoride, and other
poisonousgyases.

e They arerit irritating, but conta¢ may cause
frostbite.

Operations involving trichlorotrifluoroethane (Freon
113 are considerd hazardousAn industrid hygienist
or a ggs free enginee mug evaluat and appiovethese

Organic cleaning solvents should be stowed asoperatiors to ensue the work proces mees safety

follows:

requirements.
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When exposel to the atmospherefluorocarbon
vapors will accumulate in low spaces unless local
ventilation is provided Since thes vaposs are heavier
than air, they can displa@ oxygen Inhaling vaposs at
high concentratioa (4,50 ppm or greate) will cause
dizzines or narcosis If fluorocarba vaposs displace
oxygen, stfocation occurs.

When handling fluorocarbon refrigerants and
solvents, wear the fatving PPE:

* Rubber gbves
e Safety splash goggles

* Protecive clothing

Inaddition if vapos accumulag over 1,000 ppm, wear
an OBA or air-line respirator ard notify the gas free
enginee

REVIEW 2 QUESTIONS

Q1 Whenyou are working with solvents wha does
the termventilationmean?

Q2. List the protecive equipmei you shout wear
when handling acid or caustic cleaners.

a.

b.

d.

Q3. How mug the materid and rags used to clean up
a solent spill be treated?

Q4. List two types of respiratos usel by Sailors
when handling sekents.

Q5. Wha causs mog fires in paint and solvent
storage areas?

Q6. List the symptons personnemight havewhen
working in a compartmentsking bad air?

a.

PAINTING AND PRESE RVATION

Learning Objectives When you finish this chapte,
you will be able to—

¢ |dentify the equipmemnand procedurs usedl for
suiface preparation.

* |dentify types of paint and recognize their use.

¢ Recalfixtures devices and suffacestha should
not be painted.

* Recall painting safety precautions.

¢ Recal method usal when painting to include
care of brushes and rollers.

The Navy uses from 25 to 30 million gallons of all
types of pairt a yea. Roughly 20 million gallons are
usal for presevation sone of which you will apply.
Paintbrus purchassalso runinto millionsof dollars It
iSno exaggeratio to stae tha millions of man-hous a
year areexpended in cleaning, chipping, and painting.

a To pairt a ships exterior with one coa takes 20

gallonson atugboat 50 gallons on asubmarineand as

b. much as 950 gallons on a carrie. The awrag basic
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pairt requiremergfor presevation of a destoyer every
60 to 70 days are 270 gallons All of thisis a way of
sayirg the Navy uses alot of paint The more attention
you pay to the bast instructionsthe less pairt you will
hawe to use.

TheNavy uses pairt primarily to preseve suifaces.
It seab the pores of steé and otha materials prevents
decy, and arress (stop3 rugt and corrosion Paint also
senves severd othe purposesltis valuabk asan aid to

HAND TOOLS.—Themod commony used hand
tools are sandpapewire brushes, and hand scrapers

Sandpaper—Use sandpapeto clean cornes and
to feathe paint (NOTE: To feathe paint you tape the
edges of chippel area down to the cleanel surface so
tha no rough edges remain) Paint will bord beg to a
clean sufiace that has been lightly sanded.

Sandpaper is graded from 12 to 600, which

cleanliness and sanitation because of its antisepticcorrespondtothesizeof theabrasve gritonitssurface.

properties and becaus it provides asmooth washable
suiface Paint is also usal to reflect absorb or redis-

tribute light. For example, light-colored paint on a

shigsinterior distributesnaturaand artificial lighttoits
best aglantage.

Learnirg to pairt properly requiresthe selectian of
suitabk painsfor the sufacesto be covered the proper
preparatio of the suifaces before painting and the
corred¢ method of applying paint Thoughtheselection
of suitabk pains won't concen you now, you should
know how to prepaethe suiface and how to apply paint
with abrush ard roller. Imprope suiface preparation
and pairt application in tha orde, are the greatest
reasons for pairfailure.

PREPARING THE SURFACE

For pairt to stick to a surface all salt dirt, oil,

For example the coarsessandpapeis 12 grit ard the
fineg is 600 grit. Very fine emey (a naturd abras/e)
paper is sometimes used to polish unpainted steel
surfaces. Howevernever use abrasives, such as
sandpaper, on unpainted galvanized metal (brass,
coppe, nickel, or aluminum) sidaces.

Hand Wire Brush.—A hard wirebrushis ahandy
todl for light work on rugt or on light coas of paint You
can also use hard wire brusha for brushirg weld spots
and cleaning pitted siaces.

Hand Scraper—Hard scrapes are mack of tool
steel The mod comman type is L-shaped with each
end tapera to acutting edce like a wood chisel Hand
scrapes are usefd for removing rug and pairt from
smal area ard from plating less than 1/4 of an inch
thick when it’s impracticd or impossibé to use power
tools.

grease, rust, and loose paint must be removed

completey, andthesurfacemug bethoroughy dry. Salt
ard mog dirt can beremoved with sog or detegert and

freshwater. Firmly imbedded dirt may require
scrubbing with scouring powder. When scrubbing

won't removeoil and greasetheymay beremoved with

paint thinner or other approved solvents. After

scrubbimy or scouring aways rinse the suifaae with
freshwate.

Equipment and Procedues

Theremoval of rust, scale and loose pairt requires
the use of hard tools or power tools paint and varnish
removers Hard tools are usually usel to clean small
areasPower tools are useal to clean larger area ard for
completey cleanirg decks bulkheads ard overheads
covered with too many coas of paint Paint and varnish
renovers are used to reave paint fromwood.

Chipping (Scaling) Hammer.—Occasionall, it's
necessary to use a chipping or scaling hammer.
Howewer, take care to use only enoudp force to remove
the paint Too mud force dens the metal resultirg in
high and low areas In painting the paint naturall is
thinne on the high areas Therefore if you leavehigh
and low spots rug will form on the high spos and in
time, spread under the good paint.

PORTABLE POWER TOOLS .—The most
usefu power tod is the portabk grinde (fig. 18-1).
Portabé grindess are usually equippel with agrinding
whed tha may be replacel by eithe the rotary wheel
wire brush or the rotary cup wire brush Light-duty
brushe are macke of crimped wire. Usethem to renove
light rust Heavy-duty brushe are mace by the twisting
of severd wires into tufts. Use them to remove deeply
imbedded rust.
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WHEEL BRUSH CUP BRUSH

Figure 18-1.—Portable grinder and wire brush.

Scalirg isdore by using eithe tod shownin figure
18-2 A chisd is usel with the pneumatt hamme and
mug be held so tha the chisé strikes the suiface at
approximatel a 45° angle As with the hard scaling
hamme, take care tha you dornit dert the surface The
rotary scalirg and chipping toal shown in figure 18-2
(called adeck crawley has a bundle of cutters or
chippes mountel on eithe side Asit is pusha along
the surfaceto be scaledtherotating cutteisdo the work.
This tool is particularly helpful on tge deck areas.

The electrc disk sande is anothe usefu toad for
preparimg sufacesHowewer, it mug be usal with care.
If too much pressueisapplied or itisallowedtoregin
one place too long, it will quickly cut into the surface,
particularlywood and aluminum staces.

PNEUMATIC HAMMER

Figure 18-2.—Power scaling tools.

POWER TOOL SAFETY PRECAUTIONS.—
You mug be trained and qualified before you operate
portabk power tools. You must obseve the foll owing
safey precautios when working with electrica and
pneumatic (air) tools:

Wea eye and ea protection while chipping,
grinding, sanding or wire brushing If dud is
excesd/e, alo wea a respirate. Do nat wear
jewelry or loosdfitting clothing.

Do not usdefecive tools If you haveany doubt
abou the condition of any tool, show it to your
supervisor, who will have its condition
determined.

Make certain that electrical power tools are
grounded properly. Every portable electrical
power tod mug be provided with agrourd lead
that connects the tool casing to the ship’s
structure and an up-to-date electrical safety tag.

Give your full attention to your [

Give electricity the respetit is due—15 volts
can and does Kill.

* Do not operate power tools in areas where

flammabk vapors gases liquids, or exposed
explodves are present.

Donat allow power cordsarnd air hosesto kink or
comein contad with oil, greasehaot suifacesor
sharp objects.

Do not lay power cords and air hoses over
ladders steps scdfolds, or walkwaysin sut a
manner as to cause a trip hazard.

Do not use compresse air to clean clothing
beingworn or to bbw dust df the bog.

PAINT

Paint consists of four essential ingredients:
* Pigment

* Vehicle (krown as thébasg

e Drier

* Thinner

Pigment provides the coloring rug prevention (in
primers) ard the lasting quality of the paint The most
comma pigmens are mack of metals suc as lead,
zinc, or titanium.
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The wehicle isthe liquid portion in apaint It wets cornes ard edges At leag 8 hours of drying time
the suface being painted penetrateinto the poresand should be atiwed between primer coats.
ensursadhesionUntil recenty, thebas of mog paints
wasoil, such aslinsedl oil, but fewpainstoday contain
oils. Some have vehicles of processed oils in
combinatian with synthetc resins otheis have vinyl
chlorinated bases that are quick drying.

SYNTHETIC PAINTS .—Synthetic resin
coatings sud as epoxies urethanesand inorganic
zinc, are usa for area subjed to severe servie or
exposure sud as bilges tanks and decks The base
coatirg is mixed with aconverte (hardenerto cure or

To add to the drying properties of paint certain ~ harden the pairftim.

metallic compoundscalled driers, are addel to the EXTERIO R PAINTS .—Verticd sufaces ahove
paint When mixed with oil, they adt as conveyers of o \nhg |imit of the boat topping (waterlire area,
oxygen which they take from the air and add to the oil, painted black) are given two coats of haze gray.
speeding up the drying process. Horizontd sufaces are painted with exterior dedk gray
Thinners are usal for thinning the paint to the (daker than haz gray) excep the undersi@ of deck
prope degree for spraying brushing or rolling. They overhangs, which are painted white.
alnincreagthe penetratio of thepaintintothesurface
ard cut down the gloss Too much thinne affects the
durability of the paint. The most common type of 54,4 of pumice which helpsto give abette footing.
thinnerismack of minerd spirits but theprope typeto 145 hampearea subjet to discoloratia from smdke

use depend on the pairt base Never use diesé oil or and stak gasesand thetopsof staclsarepainted black.
kerosene to thin pair.

A nonskd ded pairt is used on main walkways,
flight decks and hargar decks It contairs a small

INTERIO R PAINTS .—Dependirg on the use of
Types ofPaint individuad compartmentsseverd colors are authorized

or prescribed for interior bulkheads, decks, and
Paints are of many different kinds, and the Navy gverheads.

constantly works and experiments to improve them.
As aresult, you are provided the best paints available
for the type of surface to be covered. Most Navy

paints are named according to color and/or use, suc

as exterior gray deck and pretreatment coating
(primers).

The choia of colors for berthing messing and
recreatim spacs usualy is left to the individud ship.

Il other shipboard spaces are painted the color
prescribe by the Naval Sea Systens CommandDeck
pairt colors for example are dak green in the ward-
room and officers quarters daik red in machinery

PRIMERS.—Primess are bas coas of pairt that spaces, and light gray in enlisted personnel living
stick firmly to bare woods and metals providing a spaces.
smooh surface for finishing coats They alo sewe to
seal the pores, and those applied on steel are
inhibitors as well.

Some common bulkhead colors are green for
rUShfices, radio rooms, the pilothouse, and medical
spacesgray for the flag plot, the comba information

A minimum of two coas of primer shoutl always cente, and the sona contrd roont and white for store-

be usal after the surface is cleanel down to the bare  rooms and sanitay and commissay spacesOverhead
metal A third coa shoutl be addael at all outside colors are either the same as Ihékhead or white.
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REVIEW 3 QUESTIONS e Composition metalvater ends of pumps

QL1 Listthemog comma hardtoolsusedtoremove e Condenser heads and outside surfaces of
paint and rust from small areas. condensers made of composition metal
a. e Sprinkler piping within mgazines
b * Exposed composition metal parts of any
machinery
C. * Glands, stems, yokes, toggle gear, and all

machinedexternal parts of thealves
Q2. How shoul you prepae chippal edges of paint

e * Hea exchang suifaces of heatirg or cooling
to me&ke ready for painting?

equipment

¢ |dentification plates

Q3. List the tvo main reasons for a bad pain.jo e Jointfaces obasets and packing siaces

a.
e Lubricating gea, sud asoil holes oil or grease

cups greae fittings, lubricators and suifacesin
contact with lubricating oil

: . - o . * Lubricating oil reseroirs

Q4. Listthefour mainessentibingrediensinpaint.

* Machinal metd surfaces (working surface$ of

& reciprocating engines or pumps

b. * Metal lagging

c * Rods gears universa joints, and couplings of
valve operating gear

d. * Rubber elements of isolation mounts

o Ground plates
Q5. How many coas of primer shout be applied to

bare metal? * Springs
* Strainers
WHAT NOT TO PAINT * Threaded parts
* Zincs

Never paint the folbwing items:

. . * Working sufaces
e Start-stop mechanisms of electrical safety

devices ard contrd switchboard on machinery * Hose and applicator nozzles
elevators .
e Knife edges rubbe gakets dogs drop bolts;
¢ Bell pulls, sheaves, annunciator chains, and wedgesand operatirg gea of watertigh doors,
other mechanical communications/ites hatches, and scuttles
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¢ Electrical contact points and insulators

* Theorigind enamellacque, or crackk finishon
all radig, electrical and sourd equipmentunless
existing damage nis rédinishing essential

¢ Decoralive plastic, such as tabletops
SURFACESTO PAINT

The Navy uses a variety of metal, metal
compoundsand synthett materia to build aship or
boat Ead type of suiface requires speci& preparation
and speci&primers and pairt to extend itslif e gycle. In
this section you will leam abou various suffaces and
the procedures needed to maintain them prgperl

Aluminum Surfaces

Aboard ship, aluminum surfaces are a special
problem. If they're not treated properly, corrosion
results Corrosia isgreate when dissimila metak (for
example aluminun and stee) are in contad with each
other and are eposal to seawata. Seawate is an
electrolyte (an electrical conductor).As such, the
sewata cause an electrica currert to flow between
the ste¢ and aluminum surfaces resultirg in galvanic
corrosia of the aluminum The first sign of aluminum
corrosian is awhite, powdely residiein the areawhere
the two dissimilar metals make contact. Later, the
aluminum surfaceis pitted and scarredFinally, theris
acompleedeterioratim of thealuminum areaHolesin
aluminum plate enlarge and screws, bolts, or rivets pull
out, or threy mayeven disinegrate.

Before joining aluminum to anothe metal give
eadt surface apretreatmenformula and two coas of
primer formula.

NOTE

Newver use red lead as a primer on aluminum.

If thejointis exposel to the weathe, usinsulation
tape betweea the two surfaces ard fill the joint with
caulking compound. When aluminum is joined to
wood, give the wood one coa of phenolt varnish.
Replaeany missirg fastenes(screws, bolts rivets and
so on) with items of the original type NOTE:

Replacemeistof stainles or galvanized steé may be
used.) When painted, the best way to prepare the
aluminun surfacefor repaintirgisto ushard scrapers,
hard and power wire brushesor fine grit sandpapeBe
careful if you use a power sander fwepare the
aluminum suface for repainting.

NOTE

Never use scaling hammers on aluminum.

Steel Surfaces

When painting a steé¢ surfface preparatio of the
suifaceisimportant Steé sufacesnustbecompletely
free of rust loose paint dirt, scale oil, grease salt
deposits and moistue before they are painted Old
paint in good condition is an excellent base for
repainting. Smooth, thoroughly clean, and dry the
suiface before applyingew paint.

In touch-p painting (when only smal area or
sposned repainting) removeold pairt to the edges of
thespd or areauntil an areaof completey intad pairtis
reached (NOTE: This area mugd be free of rug or
blisters undernedt the paint) Feathe the edges of the
remaining paint.

When completey reworking an old painted surface,
take the old paint down to the bare metal Then apply a
primer beforepainting Never leave ebage metd surface
exposeal overnight Always put on aprimer coa before
you secure for the ga

Fillers

Fill holes dents ard cracks in all sufaces and
open-graind woods before they are finished Pultty,
woad fillers, and even sawdug mixed with glue can be
usal on wood Use epoy fillerson stee and aluminum
surfaces The methal you use varies with the type of
filler. Therefore, follow the instructions carefully.
Allow all fillers to dry and then sard them smooth
before you apply thérst finishing coat.

Paint and Varnish Renpvers

Paint and varnish removers are mog often usal on
wood surfaces However, you can use pairt and varnish
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on metd suifacesthat aretoo thin to be chippel or wire
brushedThethreetypes of removersgeneraly usal are
flammable nonflammableand watea-base alkali. They
are hazardos materials and you mug strictly obseve

removers only in well-ventilatel spacesDon't use the
alkali type onaluminum or zinc becausof itscorrosve
properties.

The procedurs you follow when using paint and
varnish renmovers are the same regardles of type Wet
the suiface with asmooh cod of the renover ard let it
so& thoroughy until the paint or varnish is loosened.
Then lift the pairt off with a hard scrape After the
surface is cleaned wet it again with the remover and

wipe it off with a rag. Finally, wash the surface

thoroughy with pairt thinne or sog and wate. The
final rinse gess rid of any wax left by the remover and
any acids that may have worked into the grain of the
wood.

Paint and Varnish Renover Safety Recautions

The following safety precautions should be

obseved when you use paint amdrnish rerovers:

¢ Never use paint ard varnish removers arourd an

open flame. Some types are highly flammable.

* Donotuserenoversin corfined spacsbecause
their dangerosanesthetior toxic propertiescan
kill or cauinjury if you are exposel to them for
long periods.

¢ Donot use pairt or varnish removersif you have
anopencut or solreonyour handunlessyouwear
rubber goves.

¢ Donatlet theremover touch your skin; watch out
particularly for your face eyes and mouth If
pairt or varnish remover shoutl comein contact
with the skin, wadh it off immediatey with cold
water, se&k medicd attention assoa aspossible
if it gets into youreyes or mouth.

* Newer use turpentire or minerd spirits as hand
cleanes becaus they are absorbd through the
skin pores Gasolire also isdangeros and must
never be used To clean pairt or varnish renover
from your hands, use soap amdter ony.

PAINTING SAFETY PREC AUTIONS

Painting can be dangerosif oneis carelessMany
paint are highly flammable others are poisonousand
safety precautions when you use them. Use theseggne are both flammabk ard poisonous To increase
your chancs of remainirg alive ard healhy, obseve
the following precautions:

Kee pairt off your skin as much as possible.
Wad your hands arms arnd face with sog and
warm water before eating. Do not put your
fingers food, or cigarettesin your mout if they
are contaminated with paint.

Be sur you haveadequad ventilation and wear

an approved paint/spray respirator whenever
there is reason to believe the ventilation is
inadequat in the place you are painting At the
first sign of dizzinessleavethe spae ard get to
fresh ar.

Do not smoke, use an open flame, or use
spark-producig tools in the vicinity of painting
operations.

Use only explosion-prod lights nea painting
operations.

Do not wea nylon, orlon, or plastc clothing or
covering. These materials generate static
electricity, which may spak ard ignite paint
vapors.

Do nat carly matche or cigarete lighters or
wea steébucklesor metd shaeplates Too often
one forgets and strikes a match or lights a
cigarete lighter in area filled with explosve
vaporsAlso, steé buttons buckles and tabscan
strike sparls that are invisible to your eyes hut
are capable of igniting pairtipors.

When pouring solvents mekesurethecontainers
are touching each other toepent sparks.

Newer paint during electrical storms.

Keep food ard drink away from area being
painted.
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¢ Do nat use gasoling turpenting minerd spirits,
or othe solvents to renove pairt from the skin,
as the skin will absorb them.

* Follow the instructions of your supervisor

carefully.

PAINT ISSUE

Before paint is issuedegeralevents must ocau

1. The division petty officer inspecs the area to
make sure all preparatios havebeen made The petty
officer will check for the folbwing:

e Are all items not to be painted properly

identified or maked?

* Are all safety precautions understood and

properly obsered?

* |s the suface ready to be painted?

2. Having cheked out thes items you mug fill
out thepaint requestand descritetheareato bepainted,
including the paint colar, type and approximate} how
mua paintisneededCompletirg the pairt requeschit
reducesthe wase of materiasand time sper redoirg a
pairt job. Your division officer may alsoinspedthearea
to be painted before signing the paint chit.

3. The next step is the appiova of the reques by
thefirst lieutenant, whoegulates the issue of paint.

As you can see sometims getting reads to paint
takeslonge than the actua painting Remembe if you
spill pairt (oil, greaseard so on), you are responsible
for cleanirgit up. Attheend of working hours retumall
pairt ard brusheto the pairnt locker. Store the pairt in

its proper containeand clean all brushes and rollers.

PAINTING

Three mears of applying pairt are usal in the
Navy—-brush roller, and spray. The majority of Sailors
dont use pairnt sprayersthereforethey arerit covered
in this section Howewer, you will leam abou using
brushesandrollersto apply paint Everyoreinthe Navy
should be&amiliar with these items.

Paint Application by Brush

Smooh and ewen painting depend as mud on
goad brustwork as on goad paint Thereis abrush for
almog every purpose You shoul use the prope brush
andkeep it in the best condition.

The two mog usefu brushe are the flat brush and
the sas tod brush The® brushe and sone others
commony usel aboad ship are shown in figure 18-3.
With aflat brush you can pairt almog anything aboard
ship. Flat brushe arewide ard thick. Theycariy alarge
quantiy of paint and provide amaximum of brushing
action Sas brusheare hands for painting smal items,
for cutting in at corners ard for hard-to-get-aspaces.
The fitch brush also is usefd for smal suifaces The
paintefs dusting brush is used for cleaningfages.

Thefollowing are hintsto help you use apaintbrush
properly:

¢ Grip the brush firmly, but lightly as shown in
figure 18-4. Don't put your fingersonthe bristlesbelow
the metd bard (ferrule). The grip shown permit easy
wristandammotion Tohold it otherwisrestricsyour
movements and causes undaggue.

* When using aflat brush dont pairt with the
narow edge This practie weais down the cornesand
spoilstheshagand efficiency of thebrush Whenusing

an oval brush dont rewolveit too mucdh or it som wears
to apointed shap and becoms uselessDo not poke

oversizel brushe into cornes and arourd moldings.
Sud apractie bends the bristles eventually ruining a
goad brush Use asmalle brud that fits into sud odd
spots.

¢ Dipthebrushintothepaint but not over halfway
up the bristles Renovethe exces pairnt by patting the
brush on the inside of the pot (Avoid owerfilling the

FLAT  FITCH SASH
TOOL VARNISH DUSTING

FLAT  PAINTER'S LETTERING

Figure 18-3.—Types of brushes.
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Figure 18-4.—Corect way to hold a brush.

brush otherwise pairt will drip on the ded or other
surfaces and runavn the handle.)

Figure 18-5.—Laying on and laying df

sectim finished gradualy liftin g the brush nea theend

« Hold the brush at right angles to the surface qf the strake while the bru$ still isin motion Every
being painted, with the ends of the bristles just imethebrustouchesthe painted sufaceat the stat of
touching the surface. Lift the brush clear off the aStrcke itleaves amark Forthisreasonnever finisha

surface when starting the return stroke. If the brush is S€Ctid by brushirg toward the unpaintel area Instead,
not held correctly and is not lifted, the painted surface awaysendup by brushirgbad towardtheareaalready
will be uneven, showing laps and spots and a daubedpPainted.

appearance. Also, a brush that is held at any angle  \when painting pipes stanchions narow straps,
other than a right angle will soon wear away at the peamsard angleslay the pairt on diagonaly, asshown

ends.

For complet and ewven coverage foll ow the Navy
methal ard first lay on, ard then lay off. “Laying on,”
mears applying the pairt first in long strakes in one

direction. “Laying off,” means crossing your first

strakes The prope methal isshownin figure 18-5 By
using the recommende Navy methal and crossing
your strakes you can distribute the paint evenly and
completey with a minimum amourt of paint being
used.

Always pairt the owerhea first, working from the

corner that is farthest from the entrance of the

compartmentBy painting the owerhea first, you can
wipe drippings off the kulkheal without smearirg the
bulkhead paint.

When owverhea suifacesare being paintedsections
shout normally be painted in afore-and-af direction;
beamsin an athwartshp direction But where sections
of the owerhea contan many pipes running parallel
withthebeamsitisoftendifficult tolay off thepairtina
fore-and-aff direction In sud situations bette results
are obtainal by laying off the paint paralld with the
beams.

To awid brush markswhen finishing up an areayou

in figure 18-6. Lay ff along the long dimension.

Always carry a rag for wiping up dripped or
smeard paint Carefully renoveloose bristles sticking
to the painted stace.

Cutting In

After you maste the art of using a paintbrush
properl, leamtocutin. Cuttinginis asimpleprocedure
that you can learn in a short time.

Suppos you haveto cut in the angke betwea an
overhea and a lulkhead asshown in figure 18-7. Start
at onecorne. Holdyour brushat anangkof abou 76°to
80P from the hulkheal and abou 10° from the overhead.
Draw your brush alorg in fairly long, smooh strakes.
Thisisonejob where working slowly doesnot produce
bette results The slower you stroke, the wavier your
line will be.

Use of Rollers

Thetypeof pairtroller (fig. 18-8) usel in the Navy
is equippa with areplaceal® gylinder of soft fabric
over asolvent-resistatpape core It rotatesontheshaft

have painted, use strokes directed toward the lastof a corrosion-resistant steel frame.

Studert Notes:
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LAY ON LAY OFF

Figure 18-6.—Painting pipes and stanchions.

Figure 18-7.—Cutting in.

Large areassud as ships decls ard sides (free of
rivets bolts cable pipes and so on), can be covered
with pairt quickly by the roller method The paint
shout be laid on and laid off the same way as when
brushesareused Apply amodera¢ amour of pressure
to the roller to make sure the pairt is worked into the
surface If pressueisnot applied the paint doesrt stick
and soa peek off. When the pairt roller is properly
used it will apply amore ewen coa and use less paint
than with a brush.

CARE OF BRUSHES ANDROLLERS

Unfortunatey, too many goad paintbrushe and
rollersare ruined because paintes havelittl e or no idea
how to carefor them or they aretoo lazy to clean them.

BMRf1808

Figure 18-8.—Parts of a paintroller.

To awid ruining paintbrusheard rollers pay attention
to the following hints Trea applicatos as thouch you
paid for them yourself ard repla® them when they no
longer are usable.

* Donot let a brush stand on itsbristlesin apot
of paint for more than a few minutes. The
weight of the brush bends the bristles making it
almost impossible to do a goodjo

* Newer allow paint to dry on a brush. If you
intend to leave a paint-filled brush for long
periods as ower thenoan hour, fold wax pape or
othe heavy pape arourd the bristlesand ferrule
in sudh a way tha air is kept away from the
bristles Twist the pape arourd the hande and
secueit withropeyam or sal twine. Cover your
pat of paint ard place both it and the brushina
sak place Before startirg to pairt again, stir the

paint thoroughly with a paddle—not the brush.

e At the end of the day, clean as much paint
from the brush aspossibk by wiping it across
the edge of the paint pot or mixing paddle.
Then tumn in your pairt and brush to the paint
locker.

Ordinarily, the persm or persors working in the
pairt locker will clean and stow the brushe turned in.
Occasional}, though theyrequirhelpg and youmay be
detaila to the job. If sg, follow instructiors carefully;
and do a thorough job of cleaning the brushes.

Studern Notes:
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Paint lockers usually havecontaines with divided
compartmerd for stowing differert types of brushes
(tha is, paint varnish shella¢ and so on) for short
periods of time. Thes containes normally havetight
coversard are equippel for hangirg brushe so that the
entire lengh of the bristles and the lower paitt of the
ferrule are covered by the solvert or cleane oil ket in
the containe. Brushesare suspendeso that the bristles
dont touchthebottom preventingthemfrombecoming
permanently misshapen.

Brushes to be useal the following day shoud be
cleand in the prope cleane ard placel in the proper
compartmenof the containe. Tho= not to be used

again soon should be cleaned, washed in soap or

detagert and wate, and hung to dry. After drying, they

shout be wrappel in heavy pape& and stowed flat. Do

not leave abrush soakirg in wate. Wate cause the

bristles to separat into bunches flare, and become
bushy.

The prope cleanesfor paint applicatos are shown
below:

PAINT/FINISH SOLVENT/CLEANER

Natural and synthetic oil- | Turpentine or mineral
base paints and varnishes;spirits
chlorinated alkyd paints

Latex emulsion paist Water

Chlorinated rubber paist | Synthetic enamel thinner

xylene
Shella Alcohol (denatured)
Lacque Lacquer thinner

Paintrollersarecleanelin adifferert fashion After
use the fabric cylinder is strippel from the frame,
washel in the cleane recommendefor the pairt used,
washel in sog and wate, rinsed thoroughy in fresh
wate, ard replaca on the frame to dry. Combirg the
pile of thefabric while it is damp @vents matting.

REVIEW 4 QUESTIONS

Q1.What is thdirst sign of aluminum corrosion?

Q2. Trueor False Old pairt in goad condition makes
anexcellent base for repainting.

Q3. For paintingsmal areasand cutting into corners,
what type of paintbrush is best?

Q4. Wha methal of painting does the Navy use to
completely angvenly wver an area?

SUMMARY

We live close together aboard ship. The daily
routine of cleanirg the berthing compartmehand head
areas is notonly beneficial for our own welfare but for
our shipmats as well. It also makesthoe long cruises
easie if we take the time to make our living spacs as
pleasah as possible The occasionkzonre inspection
will helpin keepirg all our spacsup to speedLooking
for problens tha exist, or ones tha could arise in the
future, will benéit us all.

We alsn discussd sone of the more important
aspecs of surface presevation Most of our ships seve
for over 20 years ard in the ca% of carriers over 30
years That istestimaly to how well the Navy cares for
its ships. This care would not be possible without
personnkhaving the prope equipmenand materials,
being properl trainedinthecorred application of these
materialsand taking pridein doing agoad job. Anyone
can paint, but taking that extra step to ensure the
assignd jobiscomplete with the beg possibé results
isthedifferen@in ajob tha really looks shap and one
that just gets¥n

REVIEW 1 ANSWERS

Al. To find the responsibilities for cleaning and
maintaining spaces, you should refer to the
Cleaning, Preservation, and Maintenance
Bill .

A2. The compartment cleaner is responsite for
cleaning iving and berthing spaces

Studert Notes:
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A3.

A4.

AS.

AG.

Al.

A2.

A3.

A4.

A5.

AG.

You shoutl pick up and stow gea that has been
left adrift. This reduces tripping and fire

hazards and keeps dewatering equipment
from cloggirg.

False You shoul not swee dirt and debri ower
the side.

Thethree steps used in mostdetergentcleaningare a1

a. Wetting
b. Scrubbing
c. Rinsing

The wo types of deckavers are—

a. Resilient

b. Nonslip
REVIEW 2 ANSWERS
When working with solvents, the term

ventilation meansfresh air moving in and
through the space with poper exhaust.

When handlirg acid or caustt cleaners you
shoutwea thefoll owing protecive equipment:

a. Acid-resistant agon

b. Face shield with goggles
c. Gloves

d. Boots

Tred materid and ragsusal to clean up asolent
spill asHAZM AT material.

The two types of respiratos used by Sailors
when handling sekents—

a. Air-purifying
b. Air-supplied
Most firesin pairnt and solvent storag area are

caused byapor buildup .

Personnewho work in a compartmenhaving
bad air might have one or all of the following
symptoms.

a. Dizziness
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A2.

A3.

A4,

A5.

Al.

A2.

AS.

b. Headache
C. Labored breathing

d. Exces$ve fatigue

REVIEW 3 ANSWERS

The mog comman hard tools usal to remove
paint and rust from small areas are—

a. Sandpaper
b. Wire brush

c. Hand scraper

To prepae chippel edges of paint for painting,
you shouldfeather the edge of chipped paint
with sandpaper

The wo main reasons for a bad paint job are—

a. Improper surface geparation
b. Improper paint application

The four main essential ingredients in paint
are—

a. Pigment
b. Vehicle

c. Drier

d. Thinner

At a minimum, two coats of primer shoutl be
applied to bare metal.

REVIEW 4 ANSWERS
The first sign of aluminum corrosia isawhite,
powdery residue

True, old pairt in goad condition makes an
excellent base for repainting.

When painting small areas and cutting into
corners, you should use thash tool brush



A4.  Tocompletey and evenly cover an area you
shout usetheNavy laying on and thelaying
off method.
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ASSIGNMENT 13

Textbook Assignment: Chapter 18 Surface Peservatiori.

1. Your department is responsible for cleaning 5. Field days accomplish which of the falling

all the areas listed on which of the @mling
documents?

1. The compartment chkoff list

2. TheWatch, Quarte and Station Bill

3. The Maintenance and Material Manage-
mert System

4. The Cleaning, Presation, and
Maintenance Bill

. Cleaning gear is st&ed and issued from
what area?

1. The supply department
2. Thefirst lieutenars storeroom
3. The aft deck storeroom
4. The common gear léer

. When using cleaning agents, such as
detagents, you should ke which of the
following steps to ensure good cleaning
results?

1. Wetting and rinsing only

2. Wetting, scrubbing, and rinsing
3. Scrubbing and drying only

4. Scrubbing, wetting, and drying

4. Which of the folbwing is the dénition

of afield day?

1. The day before an important personal
inspection

2. A period set aside for the maintenance
of personal clothing

3. A day designated by the captain for
participation of all hands inrganized
sports

4. A period when all hands thoroughly
clean the ship inside and out
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functions?

1. Reduce the dirt int@e caused by operating
equipment

2. Aid in the preseration of the ship by
extending paint life

3. Improve the appearance and sanitary
condition of the ship

4. All of the alove

. Vinyl deck @verings should beigen what

care frequently?

1. Scrubbedwaxed, andouffed with an
electricbuffing machine

2. Clamped dwn, dried, anduffed with
abuffer

3. Buffed with scouring pads and mineral
spirits

4. Swabbed with detgent andvaxed with
self-polishingwax

. What material is added to nonslip deck

coverings to povide better footing?

1. Pieces of sandpaper
2. Small pebbles
3. Pumice

. What type of inspection is taking place when

the ship or station isidded into sections?

1. Cruise inspection

2. Zone inspection

3. Captains inspection
4. Sh&edown inspection

. Solvents should NEVER be used in un-

ventilated spaces undeamyacircumstances.

1. True
2. False



10. When using sekents, propeventilation must

11

12

13.

14.

be povided in which of the follwing areas?

1. Invoids only

2. In exterior spaces only
3. In interior spaces only
4. Each of the atve

Which of the folbwing precautions will
reduce the possibility afaporbuildup in
an area?

1. Wearing protedte clothing, goggles,
and gbves

2. Keeping oxygen anfirst-aid equipment
nearby

3. Usingextrafans forventilation

4. All of the alove

Whenworking with solents in an enclosed
space, you mustka which of the folbwing
precautions?

1. Wear & OBA at all times

2. Always use théuddy system

3. Ensure that the installed C&ystem
is operational

4. Hawve damage control personnel present
to assist with spills

When using seents, you must nk& sure that
your personnel kow the nearest escape route
in case ofire and the location of the

1. head

2. nearestire alarm
3. roving patrol

4. gas free engineer

Before starting a job thatvolvesworking
with solvents, you should k& which of the
following precautions?

1. Secure theaving patrol

2. Hawe the area ch&ed by
thegas free engineer

3. Obtain theventilation plan
for the spacenvolved

4. Both 2 and 3 atve
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15. If you are told by thegas free engineer that

16.

17.

18.

19.

harmfulvapors lave increased to unsafevls
in the area in which your detailvgorking,
you should tke which of the folbwing
actions?

1. Stopwork immediately and clear the area
until it is safe to return

2. Notify damage control central amghait
guidance

3. Evacuate the area after the secwzaning

4. Hawe each member of the detail don an
OBA

Solvents spilled on some types of tile may
cause what type of problem?

1. Radiation poisoning
2. Lung irritation
3. Skin disease

A spill must be reported if it presents a threat
to the ship, the health of theesgy, or involves
more than what amount of seht?

1. 1 quart
2. lgallon
3. 5 quarts
4. 5gallons

A Sailor with a history of which of the
following medical problems should not be
permitted tovork with paint, safents, and
thinners?

1. Asthma
2. Allergies
3. Both 1 and 2 atwve
4. Diabetes

If a soent m&es contact with a pers@n
skin, the skin should be immediately flushed
with which of the folbwing liquids?

1. Clearwater

2. Hydrogen peroxide

3. Sodium chloride solution
4. Sodiumhydroxide solution



20. If someone has breathgdpors from salents,

21

22.

23.

which of the folbwing actions should you
take?

1. Reliewe the Sailor from thevork detail

2. Get the Sailor to a doctor as soon as
possible

3. Place the Sailor on report for unsafe
work habits

4. Make the Sailor wearraOBA for the
remainder of thevork detail

With reference to a self-contained breathing
apparatus (SBA), which of the folbwing
statements is correct?

1. It contains a cartridge that may contain
a chemical or carbon

2. It filters out spray mist and abson@pors

3. Both 1 and 2 adwve

4. Itis used in areas that lack oxygen

In addition to the possibility dire, which
of the following safety hazards may result
if paint and salent containers are nkept
tightly closed?

1. The area may become oxygen rich,
causimg light-headedness

2. The paints and se¢énts mayevaporate,
causing loss ofriventory

3. The fumes an#lapors may react with the
deck tile, causing it to become slippery

4. The oxygen in the area may be displaced,

causing a shortage that will not sustain life

While inspecting containers of corios

material being loaded aboard ship, you notice

a dented can. What action should ycketa

1. Refuse to accept the damaged container
2. Sign for the shipmeriut note the
condition of the can on the bill of lading
3. Sign for the materiabut store the
damaged container in a kar designed
for flammable materials
4. Circle the dent on the can with an
international orange miggr and use
the carfirst
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27.

24. If you dismver a leaking seknt container
while inspecting your storage area, which
of the following actions should you ka?

1. Check for the type of seént by reading
the contents label

2. Immediately inform your supervisor

3. Both 1 and 2 adve

4

. Post a hazardous materialarning outside

the area and notify thdfaer of the deck

25. When transferring seénts from one container

to anothe which of the folbwing types of
equipment should you use?

1. An electric transfer pump using 140lts
ac or less

2. An electric transfer pump using 28lts
dc or less

3. A battery-operated transfer pump

4. A standard Mvy transfer pump

26. When at sea which of thefollowing methodis
appoved for handlirg ard disposimg of empty
solvent containers?

1. Retain all solent containers onboard to
facilitate transfer in thevent of damage
to a stored container

2. Stow the containers in a disposal storage

area until your ext port of call; then
dispose of them properly
3. Puncture and discard the containever
thefantail once outside the 12-mile limit
4. Puncture and discard the containever
thefantail once outside the 3-mile limit

You are inspecting stored paint andveals. If

you're unsure whether arlge batch of paint is

suitable for use, you shouldkewhat action?

1. Return painbver 2 years old to the
manuacturer

2. Forward a sample to the nearesid
testing laboratory

3. Paint a test area and obgeithe results

4. Use the paint



28.

29,

30.

31

32

33.

34.

If you have which of the folbwing symptoms,
the compartment yore working in might
hawve bad air?

1. Headache

2. Dizziness

3. Labored breathing
4. All of the alpve

While working in a closed space, a Sailor has
lost consciousnesy¥ou should immediately
enter the space to help your shipmate.

1. True
2. False

To find the storage requirements foramoits,
you should refer to what document?

1. PMS
2. MRC
3. MSDS

Which of the folbwing protecive equipment
should bevorn whenworking with
chlorinated cleaning seénts, oganic cleaning
solvents, and fluorocarbon refrigerants and
solvents?

1. Neoprene glves

2. Rubber gbves

3. Safety splash goggles
4. All of the atove

Painting theexterior of an aircraft carrier
requires aboutdw many gallons of paint?

1. 950
2. 1,000
3. 1,250
4. 1,500

Paint consists of a total ofolv many essential
ingredients?

1. One
2. Two
3. Three
4. Four

Paint pigment povides the coloring, rust
prevention, and lasting quality of paint.
Pigment is made from which of the falling
metals?

1. Lead

2. Zinc

3. Titanium

4, All of the alove
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35.

36.

37.

38.

39.

40.

41.

What ingredient is the most common one used
to méke thinners?

1. Denatured alcohol
2. Mineral spirits

3. Linseed oil

4. Water

Which of the folbwing petroleum products
must NEVER be used to thin paint?

1. Kerosene

2. Diesel oil

3. Both 1 and 2 atwve
4. Mineral spirits

What minimum number of coats of primer
should be used on a $ace cleaned to bare
metal?

1. One
2. Two
3. Three
4. Four

What is the minimum amount of drying time
required between primer coats?

1. 24 hours
2. 12 hours
3. 8hours
4. 4 hours

What color paint is used to paint the underside
of deckoverhangs?

1. White
2. Black
3. Haze gray
4. Deck gray

The deck of the machinery spaces is painted
what color?

1. Haze gray
2. Deck gray
3. Darkred

4. Dark green

Feathering the paint edges of chipped or
scraped areas should be done with which
of the following tools?

1. Scraper

2. Sandpaper

3. Chipping hammer
4. Hand wire brush



42.

43,

44,

45,

46.

What tool should you use to rene deeply
embedded rust?

1. A power-operated havy-duty wire brush
2. An electric disk sander

3. A rotary chipping tool

4. A pneumatic hammer

Youwould use a rotary scaling and chipping
tool on which of the fobwing jobs?

1. To chip abulkhead
2. To chip up old tile
3. To chip a lage deck area

The most important safety precaution to
follow when using portable tools is to kea
sure tley are properly grounded.

1. True
2. False

What is thdirst sign ofgalvanic corrosion on
aluminum?

1. Disintegration of theivets or bolts holding
the aluminum

2. Loose ivets, scews, or bolts holding the
aluminum

3. Pitting and scaling of the daice

4. Appearance of a whiteoprdery residue

Which of the folbwing tools should be used to
chip painted aluminum siaces?

1. Hand scraper

2. Wire brush

3. Sandpaper

4. Each of the atwve
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47.

48.

49,

50.

51

If you hawe a cut on your hand, what
precaution, if ay, should you tke when
using paint reraver?

1. Use a simple dressing

2. Put a bandagever the cut
3. Wear gbves

4. None

How many methods does theaMy use to
apply paint?

1. One

2. Two

3. Three
4. Four

What are thewo most useful brushes to use
when painting?

1. Flat brush ad fitch brush

2. Flat brush and sash tool brush

3. Sash tool brush and paintedusting brush
4. Sash tool brush arfitch brush

What is meant by the terms laying and
laying df?

1. Double coat, going from left to right

2. Applying strdkesfirst in long strées in
one direction and then crossing yoéust
strokes

3. Spraying 10 incheaway and then misting

What type of reraver should you use to
renove natural oil-based paints?

1. Turpentine
2. Water
3. Alcohol
4 Xylene



