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STUDENT OUTLI NE

CORRCSI ON PREVENTI ON_ AND CONTROL PROGRAM ( CPAC)

LEARNI NG OBJECTI VES

1. Termnal Learning Cbhjective: Gven the billet of

mai nt enance managenent chief, a requirenment to nonitor

mai nt enance nmanagenent prograns, and the references, identify
t he procedures for processing equi pnent through the various
mai nt enance rel ated prograns, to ensure required prograns are
utilized in accordance with the references.

2. Enabling Learning Objectives: Gven the billet of
mai nt enance managenent chief, a requirenment to nonitor
mai nt enance managenent prograns, and the references, identify:

a. The purpose of CPAC
b. The objectives of CPAC
c. The responsibilities associated with CPAC

QUTLI NE

1. BACKGROUND. Marine Corps tactical ground and ground support
equi pnent are particularly susceptible to corrosion and ot her
nmoi sture intrusion danage due to their assigned m ssions and
geographic locations in noisture-|laden environnents.
Compoundi ng the problemis the fact that a significant portion
of Marine Corps ground equi pnment is stored outdoors without
shelter and subject to the direct effects of this corrosive
environment. Corrosion is defined as a gradual process of
wearing away or dissolving (especially of nmetals) by chem cal
action. The world itself is a highly corrosive environnment in
whi ch the dissolution and wearing away of netals and ot her
materials is a constant process.

a. To maxim ze our readi ness and conbat capability, we nust
preserve our equi pnent through prudent managenent of these
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scarce and expensive resources with prograns such as m |l eage
reduction, adm nistrative deadline, adm nistrative storage and
prof essi onal quality maintenance. The essential ingredient to
the proper preservation of our assets is a solid and proactive
program of preventive and corrective nai ntenance. The
establishnment of the CPAC programis an effort to inprove
readi ness and conbat capability, to extend the service |life of
both current and future vehicle and equi prent inventories, and
to reduce mai ntenance requirenents and associ ated costs.

b. The overall programincludes two primary el enents, each
Wi th associated supporting initiatives. The two primary CPAC
initiatives focus on the foll ow ng areas:

(1) Preventive Corrosion Control. Preventing corrosion
starts at acquisition. This nost critical elenent wll focus on
i dentifying, developing, and inplenmentation of state of the art
t echnol ogi es and processes that directly prevent the corrosion
problem not just the synptonms of the problem \While it is
critical to address and i nprove corrective corrosion contro
initiatives, a fundanental |long-termreorientation and
redi stribution of effort fromcorrective to preventive corrosion
control programs is required.

(2) Corrective Corrosion Control. This elenment wll
focus on identifying, devel oping, and inplenenting technol ogies
and processes that will correct current equi pnent deficiencies

resulting fromcorrosion and noi sture intrusion damage. The
Marine Corps is currently experiencing severe corrosion problens
resulting fromthe environnental inpact of sea borne-transit of
equi pnent and i ndoor/out door storage of equi pnment in noisture-

| aden environnents, as well as equi pnment design and
manuf act uri ng defi ci enci es.

Cc. Supporting initiatives for the primry CPAC el enents
focus on the follow ng three areas:

(1) Design. This initiative will focus on early
i nvol vement of the Marine Corps mai ntenance community to
i ncorporate experience with corrosion related probl ens and
ensure corrective action is incorporated in the design process.
The goal of such an initiative will be to elimnate use of
corrosion-prone material, inferior hardware, dissimlar netals,
and ot her design problem areas such as pockets and sills. Oher
design characteristics such as equi pnent’s nanufacturing
processes and the stowage requirenents wll al so be addressed.
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(2) Training. This initiative wll focus on the
devel opment of a formalized CPAC training program |nclusion of
st andar di zed CPAC procedures in formal schools and operating
forces training prograns will be the focus of this initiative.

(3) Policy and Managenent. This initiative wll
establish centralized nmanagenent of all CPAG rel ated prograns at
Mari ne Corps Systens Conmand ( MARCORSYSCOM). A focal point for
CPAC w Il be established wthin MARCORSYSCOM MARCORSYSCOM wi | |
fund research and technical support, ensure CPAC is included in
al | phases of the acquisition cycle, and ensure that al
procurenent docunents contain CPAC requirenents. Furthernore,
MARCORSYSCOM wi | | be responsible for formalizing CPAC standards
on all future equipnent contracts, including corrosion resistant
standards and the use of protective coatings to ensure that CPAC
i s enphasi zed during the devel opnent and hardware and the
purchase of non-devel opnmental itens (NDI). The commandant of
the Marine Corps (CMC) (LPP-3) will provide CPAC program
di rection, guidance and coordi nati on.

2. PROGRAM DESCRI PTI ON

a. Mssion. The CPAC programis established to extend the
useful life of Marine Corps tactical ground and ground support
equi prent, and to reduce mai ntenance requirenments and associ at ed
cost through the identification, inplenmentation, and if
necessary, devel opnent of corrosion prevention and control
technol ogi es and processes. The use of these technol ogi es and
processes will repair existing corrosion damage and prevent, or
at least significantly retard future corrosi on danage on Mari ne
Corps tactical ground and ground support equi pnent.

b. Objectives. The CPAC programis designed to acconplish
the foll ow ng objectives:

(1) Establish a conprehensive CPAC programw th the
focal point at MARCORSYSCOM

(2) ldentify and assess current and projected CPAC
problems within the Marine Forces through regul ar comuni cati on
wi th Marine Forces acconplished via CPAC working group and the
CPAC el ectroni c mail box.

(3) Assist the Marine Forces in addressing and sol ving

current and future CPAC problens by establishing formalized
procedures to enable a flow of information between MARCORSYSCOM
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program managers, and the operational forces regardi ng CPAC
t echnol ogi es and processes.

(4) Establish CPAC programrequirenents and formalized
CPAC standards for all future equi pnment acquisitions.

(5) Leverage efforts currently underway in gover nnent
and industry (both domestic and foreign) to identify avail able
and devel opi ng CPAC technol ogi es and processes which wll
i nprove our ability to prevent and control corrosion of our
systens and equi pnent and will avoid duplication of effort.

(6) Incorporate CPAC training in all operator and
mai nt ai ner courses, to include sustainnment training.

(7) Establish formalized procedures for the conduct of
self-initiated, informal test of new CPAC technol ogi es and
processes in the operating forces.

(8) Compliance with and consideration of environnental
regul ations in the CPAC process.

3. ACTION. The followi ng responsibilities are assigned to
acconplish the objectives of this program Matters invol ving
policy or issues that arise fromthese instructions should be
referred through established command channel s.

a. DC/'S, & (LPP). Provide policy on all aspects of CPAC.

b. COVMVARCORSYSCOM

(1) Assune responsibility for managenent of CPAC
program Verify that CPAC is adequately i ncorporated in al
acqui sitions, both new devel opnent and NDI. Provide overall
CPAC program | eadershi p, guidance, direction, and coordi nation.

(2) Serve as Marine Corps point of contact when
interfacing with other DOD and industry agencies on CPAC
matters.

(3) Serve as principal Marine Corps point of contact on
CPAC natters. ldentify the office and individual assigned this
responsibility within 30 days of the date MCO 4790. 18.

(4) ldentify funding requirenents for research and
t echni cal support of the CPAC program
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(5) Provide for inclusion of CPAC in all acquisition
docunent ati on

(6) Establish quality assurance and testing procedures
to ensure conpliance with these instructions. Throughout
equi pment life cycle, provide CPAC preventive and corrective
control action as needed.

(7) Establish procedures for the Field Evaluation and
Anal ysi s Program

(8) Manage CPAC el ectronic nail box.
(9) Establish and chair the CPAC wor ki ng group

(10) Prepare, publish, and update CPAC TMs. Coordi nate
TM changes wi t h CPAC wor ki ng group.

c. Conmmandi ng General (CG, MCCDC

(1) Provide representative to CPAC working group, who
will also serve as MCCDC CPAC point of contact. Ildentify this
billet to COMARCORSYSCOM wi t hin 60 days of the date of MCO
4790. 18.

(2) I'nclude CPAC considerations in all requirenent
docunent at i on.

(3) Provide CPAC instructions in MCCDC publications.

(4) Establish and pronul gate training standards as the
basis for CPAC training of all users/operators, maintenance
personnel, and managers of Marine Corps systens.

d. Commanders, Marine Forces, Marine Corps Bases, Posts,
Stations, and Reserve Forces.

(1) Establish CPAC as a nmi ntenance rel ated program
under the staff cogni zance of the Assistant Chief of Staff (G4)
down to the maj or subordi nate conmmand | evel. Responsibilities
shoul d i nclude the follow ng:

(a) Establish procedures for CPAC in all equi pnent
i nspecti ons.

(b) Provide assistance to units encountering CPAC
probl ens.
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(c) Conduct training and CPAC awar eness prograns.

(d) Execute other CPAC responsibilities as deened
appropri ate.

(2) MARFORLANT, MARFORPAC, MARFORRES, and each MEF shal
provide a representative to the CPAC working group.

e. COMVARCORLOGBASES

(1) ldentify a CPAC point of contact to COVMARCORSYSCOM
(PSE) within 60 days of the date of MCO 4790. 18.

(2) Recommend changes or additions to Marine Corps
directives/instructions, as necessary, to acconplish program
obj ecti ves.

(3) Provide technical assistance to HQVC MARCORSYSCOM t o
ensure CPAC initiatives are consi dered.

(4) Ensure proper CPAC procedures are used in all depot
| evel 1ROAN, repair and/or rebuild activities.

(5) Ensure that CPAC instructions are provided in al

appl i cabl e publications under COMVARCORLOGBASES, Al bany
cogni zance.

(6) Provide technical assistance in CPAC matters
relating to the Mari ne Corps Reserve.

(7) Provide representative to CPAC worki ng group.

NOTE: The remai nder of this period of instruction is provided
as general information ONY.

4. TYPES OF CORROSI ON

a. Ceneral. WMarine Corps equi pnent contains steel,
al um num conposites, and other materials, which will corrode.
Corrosion occurs quickly if the materials are not corrosion
resistant or covered by protective coatings naintained by the
fol |l om ng CPAC procedures:

(1) Inspection ------ I

(2) Cleaning ----------- C
(3) Preservation ---------- p

I11-6



These CPAC procedures nust

be included in your unit’s

preventive mai ntenance (PM and corrective maintenance (CM

progranms. |f not,

equi pment and conponents wi ||

degr ade

resulting in |loss of conbat capability and hi gh repl acenment

cost.

b. Metals Affected By Corrosion.

A common form of

corrosion is rusting of

iron and steel.

The table below lists

the corrosion products of netals comonly used on Marine Corps

equi prent :
ALLOY APPEARANCE OF CORROSI ON
MIld Steel Red- brown oxi de (rust)

St ai nl ess st eel

Gal vani zed stee
Al um num

Copper- based al |l oy,
brass, and bronze

Magnesi um

Ni ckel - based al | oy

Cadm um used as
protective plating
for steel

Chrom um used as a

wear - resi stant plating
for steels

c. Corrosive Environments.

Corrosi on evidenced by rough
surface; sonetinmes by red,
brown or black stain

VWhite or gray powder
White or gray powder

Bl ue or
deposi t

bl ue- gr een powder

White powdery snow-Iike
nounds and white spots on
surface

G een powdery deposit

White powdery corrosion
products

Chrom um bei ng cat hodi c

to steel, does not corrode
itself, but pronotes rusting
of steel where pits occur in
the coating

Mari ne Corps equipnent is

operated in a nunber of environments, which can accel erate netal
corrosion. Environnents, which have a hi gh degree of noisture,

are the greatest contributors to deterioration of netals. O her
factors of the environnment such as tenperature, salt, sand,
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coral, mud and sunlight also contribute to corrosion. By

appl ying protective coatings such as paint and preservatives to
equi pment sl ows down the corrosion process of netals. |If the
protective coatings are not numintained, |oss of equipnent and
hi gh repl acenent rates occur. This can be avoided if first and
second echel on personnel institute CPAC procedures along with
required PM CM on the equi pnent.

d. Specific Types of Corrosion

(1) Direct surface attack

(2) @Galvanic or dissimlar netal corrosion
(3) Intergranular corrosion

(4) Pitting

(5) Exfoliation

(6) Crevice attack or concentration cell corrosion
(7) Fretting corrosion

(8) Stress corrosion cracking

(9) Corrosion fatigue

(10) Filiform corrosion

(11) M crobiological induced corrosion

REFERENCES:

1. MCO 4790. 18
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