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Table:3 . ..: Typical Paint Systems

is imen used as a prelis stey motherclez.nmgme?-hoda.f
2. Alkoli cleaning is erall ’pml:rreduverwlvmt 2!

Thenluucumnbeap byuprny or soaking, d ,on

the size of the article. e cleaners are water soluble and are _

gmmﬂyusedn h tem; although cold
higl perature, g types are

3. Emulsifiabls solvent cleamnq used to remove oils and
= du.!nﬁ.nbu:z solvents offer theadl;a.ntnge ntl)f Aushing t:‘::
20Ul away during the aperation, V) o a v
filn of solvent on the surface, which mmgwb{nm?vedxf
necessary. The emulsifiable so}vmm are either used in dip tanks

o:uespnyedorbrusbedonthﬂmu{mnndaﬂowedwmndfor C
e loosened

& few minutes. and dissolved matter iy then rinsed

with water.

. 4. Steam cleaning invol bradi rfaces with high velocity

cleaning is very effective, but must

often be ul:gl;‘mted by wire brushing or sandblasting,

5, Acid

acid ‘containing ml solvents such as alcobols,

to aid in removing oil oil-type pmducu.

weth.u; agents mmmﬁonwd to assist in wetting '-henufau and,

removing soils. Acid cleaners of this type effectively remove

oil, and other sudwe contaminants, but acids alone are

ective on greasea. method differs from alkali or emul-

ers, keumls, ete.,

thc surface of lhe metal, thus i unpmwng the ldheumn
of the i use of a;
phmphnnc a.cnd dm.na’ has d:e added advant&ge of reacting with

the steel to produce a thin film of insoluble iron phosphate, which ,

enhances paint adhesion.

If mill scale is too heavy, phosphoric acid solutions may require :

t0o much time, in which case, sulfuric acid pickling,

may be em-
ployed where practical. 7

Shop' Applied Coatings. Shop applied coatmgs offer the
best overall opportunity for the best resulta. This is true
because better conditions usually exist in the shop.. .-

The use of a piece of equipment will largely determ}ne
the type of surface preparation and coating to be used. If the -
equipment will be used under very severe conditions, either.
by nature of the surrounding environment or the envirdn-
ment of its own manufacture, shop coahng is recommended -

generally consists of trmunegbt.he metal withan ~

uon cleaning in that it removes light rust and minutely ehcha Ve 'ihylg . L. 3@“@‘ glosmd - Rdahvely

_Systems Ad ) isodh

Alkyd o1|l. Good adhesion: to [1. The principal disad-

. most substrates.
2. Skill required for ap-
ication is minimal.

vantage is that
have only mxmm‘huz

in & minimum num-’
- “ber of coats.- High
- . solids facilitate cover-

ating temperature
lumt in ranges of 130~
- s resistant coating, 12, In l:ehhan to other

resistance, both im- | low solids with the

d mersion and splash: “|  high in the range of 30
Wment by volume.

; 3. Need for better sur-

<

e : i to wet.
' Co'nvemdorx Exedlmt alkali re- [1. Ciulki
Catalyzed though notad
poxy 22 ngh ﬁlm build with type * of m

munmum numbef of

- 3 Ghzmxm.l eonvu'uon 2. Always a t.wo ©ompo-

if at all possible. ! assuring a better cure. nent system, necessi-

It is at this stage that heavy members will probably, be - « ﬁ:ﬁl@? ubrn..:nonre- mu;g ol "hﬁvay
N pot lif

sandblasted and lighter members chemically treated. There -

are of course, many types of coatings available. In a broad _ -

sense, however there are three basic types of envirorment, ~~ - .

mdthmgenmctypesofcoahngcanbeoomdexed shouldbe sch ““‘aﬂex i to detect hanical
Normal mild atmospherie corrosion can be effectively pro- 4 d areas should be noted and repaired. . .. :

vented by alkyd resin sy . These can und

Jess than perfect cleaning and still give bly good serv- Cathodic Protection

ice. Amylrwnsystemalongmththebm:mrfmpmpw :
tion is. when to acid conditions iz -

ipated. If the is to be used under severe :
dkﬂxeondlhons,thebesttypecoaungmﬂbeacamlymd ¢

The cathodic protection principle is widely used to control’
corrosion in hot and eold wafer storage tlmkx, bent exchange
water boxes, water and chemi such'as
filters, reactors, and clarifiers, and: the a'emn.l surfaces of

__. submerged .and- underground tanks, piping, and piling.

Someo“.he d ges and disadvantagy for each of the
broad elassifications are given in Table 3. A guide for coatings
based on Federal Specification materials by end use is glven
in Table 4.

Field Applied Coatings. Iﬁeld apphed coatings can, in gen-
eral, be of the same types as shop applied coatings. The
limiting factor .will be -accessibility.. Once equipment is ,in
place, it becomes very difficilt to use the type of surface
preparation that.will do the best job due to obstructions and;-
accessibility.

MWWojPrW Coatings. Defects in a coanng Al'e
virtually inescapable.. These defécts can be caused either by,
coating flaws in the film during application, or by mechanical
damage after coating. In either event, the damage must be
repaired in order to el!.mmnte pmmture la.lllué at’
points, -

Cathodic protection may be used with iron, aluminum, lead,”
sta.\nlmsqteels ete. Onnewmeelscrumuus optimum corro-
gion -controt demgn is uhleved by applying cathodic
_protection in combination with coaung, environment condi-
tioning, or both.

’I‘be cathodic pmtectlon pnnclple is unique m um protec-

current sourea onto
C

thout taking the facilities out of servme, exposing
the. surfw for ooaung, or specmlly mhng the surmundmg
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. . Expossre  Primers N  iokermediote ond Finldh  »
Dr; Tntecior e ‘ :Aﬂ_.msa-ﬂv Sym.he_u'e Alkd Primer TT-E489-B Gloss Syothetic Eosine
. ' .nmmcmsmwmmg
TT-P-51D Flat Alkyd Ename!
TT:-P815B Basic Lead Bilico Chromate Alkyd Prizher | TT-E459-B Gloss Syathetic Enamel
(oormal weather conditions)-, - - - .

TT- P-636-B Synthetzc Alkyd Primer

MIL-P- 15328-A V'myl V;nnsh aner
MIL-P-15929-A Vinyl Red Lead

MIL-P-15929-A Vinyl Red Lead , ’7 .

MIL—P mn aner Epaxy Polynmxde

B T tite - "
MIL-C-22750-A Coating Epoxy P9lyum§ie

- in . L
- MIInC-2275-A_Coaﬁng Epoxy Polyamide .

current’ onto sn e:nstmg electmdmuuca! eorrosion” system,
;udwgnmustbeudapwdtomeetthevarym;needsofﬂ:e
specific’ 8 The 1 corrosion
banising towhich cathodie protecti canbea.pphedfal]
into two broad classifications:
1. Corrosion of a metal surface by Mydlnctwrrmmwhlch

b thanone int of which flow in
ﬁwmmmtagmunderdsrmom epux:o 5

cirenit.

rmsxo‘n nurf e!ect.ml b gubwm
,Z.Co ofst;nzs.l aceman ytem’); galsanic
ducuonmcunns a!vumcwmuuet.heeﬂectm(huthmﬁhe
m‘seofoonwmn

. While dissimilar met.nl coupls, such as eopper—uon, mult
in the corrosion of the more anodic metal, the corrosion cells
fm-msd by nonumformma ona smgle meml surface or in the

t also

The pmperhes of the more commonly used mnﬁmnl ga!—
vnmc anode mm.enals are mbulawd below

* Muterial® - Jb-‘/‘:::p) IbA/?::‘n) (cn.c.,so.) (X‘:&
on | on L
Magnesium (AZ-634)" | 8.5 ‘17 |~1:85v | $0.35-
Zine (MIL-A-18001) 23 | 25 |-1.10v*| $0.20
Aluminum (B-605) 6.5 12 |-1.05v"| $0.30"
Alminum (ERP-HP7) || 6.5 8 - 151.20v"| $0.50

* Boswater. *

The sacnﬁcml anode eonsumptwn is gteafer than the theo-
retical el lent of its p tive current
output. Thxs is atmbuu.hle to'the self—oomsmn current, low
d upon the protective current output.

to the req ts of
the galvanic corrosion system.

The dmgn of a sacrificial anode system is lummd.'by tbe
ilable driving_voltage between the sacrificial anode. and

Complete corrosion control by cathodi jon is.ap-
pmachedwheuthenetcunentﬂnwatanypmmonummem
surface either measures zero or is flowing from the corroding
media into the metal. It is not generally feasible to measure
cunentﬂowduectlyatal]pomtsonametdsur{ace Aﬁ

the structure to.be protected.. The resistance of. the circuit
between. the anodes and the structure mainly determines the
prowchve current flow. A high - resistivity electrolyte re-
quxm a larger number of anodes than a more conductive
yte to obtain the same nmounc of pmwctwe current

for full catt is to polari
mﬂ:odamw the pen cxmnt potential of the anodes.”
The ion for eathodi of -iron is met when all
points on the metal surfaoe are polarized to a potential of.
—085 “olts. of more negative, measured against a copper
sulfate- leIerenee electrode posxhnned at the mzml surface.
current Ily vary with
factors mﬂuem:mg corrosion rntes Incremng OXygen concen-
tnhon, tempemmre, md veloclty increases protective cur-
precipitated calea?
mlta adherent zine or aluminum flocs, silt, and electrophoreti-
ully deposited particles all tend-to reduce the- pmtecnve
t requirements.
uste protective current ﬁow onto a su.rtsce frum ssiori-
-ficial or impressed current sources is equally effective in cor-
rogion control.

Sacrificial Anodes. Coupling a more active inetal o a sh-uo-
ture will result in galvanic current flow through t the corroding
electrolyte, thereby providing a .protéction’ effect. on sthe
cathode surface. I provxdmg the, galvanic protective current
flow, the more &:tx metal is electxochemxmlly consumed
(sacrificed) and } ustberep No outside power is re-
quired for protec B

PR

flow. o
Sacrificial anodes are _cast in various forms e.nd wexghta in
arder to obtain optimur design and service life. Special back-
ﬁﬂsamundﬂlsmodmmumdmsuﬂswmmnmm moisture
at the anode surface and increase eﬁmem:y :

- "The xinc on galvanized iron
eﬁeet ont.h.e und.erlymg metal until it i is eunsumed m the pro-,

fion w'nh well oated. surfM without wcelenhng coaung

da.msg

. Imprmad Current. An external voltage' sou.me am be
to impress pmtectwe current flow from anodes through' t.he
conducting medium onto the eorrod.mg surface. Alternating
current power, oonverwd to- d.u'ect current by an ad;ustable .
output selenium or mhoon type recuﬂer is most oommnnly
used.

Sacrificial .type anodes, - such as. scrap iron or. nlunnnum,
are sometimes used with impressed cunent Nonsacnﬁcml
anodes (those not, consy d by the o ].auu"'
such as graphite, high silicon- cast iron oy, . pl
platinum plated or clad on titanium or. tantalum, and mlveh




