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and move in the oxidation products formed by the direct union of gas atoms or
molecules with the metal (e.g. , oxides in the case of oxygen or chlorides in

the case of chlorine) . The electrochemical nature of corrosion processes is

discussed in Paragraph 3.1.

2.3 Protection Against Corrosion. In almost every application involving

metale., some foxm of corrosion will be possible, necessitating the

consideration of appropriate means of protection. The design engineer

developing military eguipment or structures involving metals, must, therefore,

also prescribe measures for protecting them from corrosive attack.

The details of each application will be different but the approach is the

same. The design engineer must know the functional requirements of the
design; the most likely environmental conditions the item will meet in use;

the metals and alloys which are available; and the protective methods which
can be used to control corrosion attack. It follows, therefore, that in

analyzing and correcting a potential or existing corrosive situation, four

principal steps are involved. These are:

(1) Considering the metal(s) and ascertaining whether or not other metals

might be a better choice for the application

(2 ) Determining the environmental condition which prevails, and altering

it if possible, e .g. , removing harmful species; using inhibitors;

applying anodic and cathodic protection.

(3 ) Reviewing the design of the 6tncture, and considering modifications
which could alleviate or prevent the initiation of corrosion attack.

(4) Providing the metal(s) with a coating or treatment tO PrOtect it fmm

the corrodent. The treatment can be a surface or bulk treatment, a
chemical or mechanical treatment, or a combination of these.

For eguipment in operation, step (2) is not always practical, however, it

might be possible to accomplish a modification of the design or furnish a
coating or treatment to achieve beneficial results.

Some metals effectively resist corrosion damage because of their ability

to form and maintain on exposure to an aggressive environment an adherent and

impervious film. The metals are then said to have become passivated.

However, many of the common or structural metals are less efficient in
producing such “passive” protective films, or are inherently devoid of the

ability for such film formation. Consequently, protective coatings or

treatments are applied to many common metals to prevent or diminish corrosion
attack. One of the features of this handbc.ok is the presentation of details

concerning protective films and coatings.

2.4 Design Constraints. Sven though the design engineer may be aware of

the numerous aspects of a corrosive environment, and can recommend the

appropriate protective measures, it is nevertheless difficult to achieve a
design that satisfies all reqUi KeIUent.5. Metals or alloys which might possess

superior resistance to corrosion might be unacceptable because of processing

or economic factors, or both. The design engineer may be forced to sacrifice

some corrosion resistance for mechanical properties, fabricability,
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