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be subjeceed 10 contact with insulation in the presence of wesee, ‘ z
© mosture condensation thet is continuous over execoded

periods of time, to periodic wet-dry condstions, sad 0 s e

h viroament of high humidicy st relatively high semperatures,

The usually important effcct of ultrsvioles light on che dee

teriorsnon of organic catings i entirely sbeent in cthis cwe,
involving only enclosed membens,

Purther, the criteria wed for cvaluating deseriorstion is cone

aection with chis rype of service are, in some peapecTs, oRUe.

The appearance of the coating is of a0 importance whatever.,

los exclusive function i 1 protect the sceel from corrosion ead

consequent Joss in sreagth. Discoatinuitics in the
ﬂmmmmbbb«-wﬂhhmpmmm

dhiag sub The behevior of boch film snd
Mnmmmﬂu-w_hw

in the evalustion of paine

Some 34 kinds of mhvehenndd)la-d
dnumhhfywdla:a established sysems, sihough

8 few are of more recent development. Mos were of the single- F -
cost, sir-dry cype. Coseed pancls were subjeceed 10 st lesst cae k-
or more of the following sesns: (1) continuous inmenion in 3
watee, (2) coneact wich sie s high humidiey, (3)¢m ‘
condensation, (4) alcernate wetdry conditions, aad (3) come

tinuous coneact wich sulston in the presence of waser. Thewe

e were ineended 1 simulste boch scvere and moderase conds- P
tions of xrvice snd should form s besis for valid comperisons .
berwren the effectivencss of the mating sysems snudied,

presene peoblem are fisted a¢ the end of this papes.

Paiat Sysems Scudied
Table 1 containe the derails, wich respect 10 paint
tion and costing data, for the print sywems

spplicd 1 mrel pancls for sudy. All syseems were cured by
ummhwb&dLKN.MO-M .

compr
mum thickacs except for the followiag:
Symem Fr—one cost, two-mil thickness
Synem Fo—two costs, cach one-mil thickness
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Syseems H:, Ha, and He—6ve-, ten-, and Gfwco-mil
thickness, respectively
Systems O, Oy, 8nd Q—twu costs, each Vi-mill chich
nes

EXPERIMENTAL
Test Panch

The test pancls for coating purposes were prepered from 20-
gage (0.0373 in) cold rolled sheet seel with 8 Carnegie No. 3
fash. Chemical snalyss of this material ind‘caesd C—0.06
per cent, Mo—029 per cent, P—0.06 per cene, $—0.028 per
ceng, $—0.001 per cene, and Co—0.09 per cent. The panels
mnpptmmdybubyuzmd\anulﬂdaﬂdpd
corncrs were smouch and eaiformly rounded.

Preparation of Panels for Costing

nhawllknhotmr&mddhdb&y-
peoxumancly 150 F. They were thea exther puinecd &
ot sored w8 desiccator pracng costing.

Procedure for Costing Text Pansle

Prelininary investigation indscased thet -the most staadasd
and rependucible method for applying a uniform pant anag
(of the thickness desired) 1 s wat pane] was by o conerolied

procedure. Considerable exploratory work was dome
10 determine the necosary sdjusemenss in peint viscosities aad
wichdrawal rates which would resuk ia uniform costing
ocs, ot only upoa individual panchs but from pesd ©
for each paine sysern. It was necemary in 10me cases ©©
the vixouity of the paint by the adduion of 2 siable
whule i others the viscosicy was incressed o the desared
hn-mmdhmmmm
for coating the wst pancis conswerd esacntially of the
ing operations.
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scratch for ecsch penel was maincsined ot 1/16 inch, and dhe
depch was concrolied 10 a3 & expose the base metal wich dhe
least possible loss of metal. Priot 1 exposure, the edges of ench
tese punel were afforded additional proection by mesking.
Severa) ariteris were used 10 rase the costing symems for
each text condition; (1) the time w0 che appesrance of the fiest
bliscer, (2) blister siae and per cen of area covered, (3)
pearance of base metal after removal of paine film, (4)
bndml.md())depecdnm(mduihn

photographic
Desigration D714-43, BS. 11, page 1171, 1946). For blissee
size designations used, 8 No. 10 indicstes no blisering, s No. 8
small blisters (pin pount), 8 No. 6 womewhat lacger, sod 00
on 0 Na. 0, whxh indicstes the presence of very large blasers,
In many cascs a coating syseem may coataia an asortment of
btmnas.vhxhha-ndscudndnub-hddﬂ.

contsining grooves,

of pencls aod Lucize bluck was plaed st the bottom of 8
9-liter Pyrex glams battery jar distilled waser was added
until the pancls were 30 per cent immened. Consaat-scmpers-
ture warer baths were 0 maintsin the bettery jars st 100 P
Undet the conditions of the sese, the upper poruoa of the

was exposed 10 Mot 4 8¢ esacrcially 100 per cent
humidity, whemdnbuﬂhd(-nmmtd
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Costing and Blisser Duta for Painted Panels Exposed
%0 Partial Immersion ia Distilied Waser as 1008
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TABLE 3

Weight Loss and Condition of Base Metal After Seri
Painted Panels Exposed 1 Partial Immersioa i Disal
Waser at 100F for 3000 Hrs. Blistar Rating
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TABLE 4

Rating of the Various Paint Systems Taken From Table 3 (Puartial
Immersion Tests) and Arranged For Convenient Comparison
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© sppesrance of base meval (undamaged is) in boch the
watet and sir phase, and the degree of ing and pene
tration &t the damaged sone taken from Table 3 and arrangoed
for convenient of these data, ®

posure would have resubeed in actual perforstion of the base
metal in chis arcs in 8 relstively short period of tme. This
scenm 0 be an extremely important point, even L
realized chat che type of damage w which these
subjecied, may not exsaly duplicaze thet which occuns ia
service. Several comgrositions resasted ddx-
ﬁlnud:xmtlmhnddmpmd'

The same i true of Ca (same pigment a8 C but forme.
Lated with rsw linsced ail), but it sppears 10 have a slighuly
lower rating in the damaged ares, which mey not be significant,
Sysem Ok, 8 twocont symem (same 83 O except baked ), shows
peomise and might be equally s good of even betser thea C
ar Co, although s dcfine masement cannct be made in the
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aheence of informatico on damaged panels Sysems BC, BD,
BE, snd W offer good prosection in sll cases except st che
damaged sone. This is slso true of Sysczrns Hy, Ha, Hs, He, snd

§ but o & lesser
3. Applying costings oc incressing the number of

G
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i |
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Qiagzia
335;531

1, furmed on Sywems A, B, B,
U. The blissers formed on these costings
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“ after 8 short exposure period. It can also be poted chat che
bliscer racings of Syseerrs D, B, G, and 1 for the duplicase seses
were not in good agreement. As peevi previously mentioned for the

Syweemns B, B E\ Py, F1, G, sad H are che least proeective. Wi
the exceptioa of Sysem G, the duplicsse weses 0o D, E, I, aed
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TABLE $
Costing snd Blister Dats for Painted Panels Exposed w0 Contiewous

st 100F for 3000 Hrs.
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° 3000 howrs cxposure thet these wst conditions were not s
‘ severe a8 conts condensation of contiouous partial ies

mersion and thet & long period would be neccssary
© show differences if they cxiseed. As indicated by the resuls
deucribed below, even after 7300 hours exposure, very fow
dificrences could be nored among the majoricy of the costiag

symema.
Table 8 containg che costing end blister dets afwer 7300
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TABLE 9
1 Loss and Condition of Base Metal After Seripplag

Painted Panels Exposed 10 Alsernats Wet and Dry
Coaditions for 7300 Hours
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Mahb«md&e?ﬂuﬂnwwwdb
tilled waeey added undil the pancls were 30 per cent
The betery jars were mai ed at & temyp ¢ of 100 P,

water, while part of the upper half (sbove warer line) wms
in contact with moist insulaion sad part simply exposed
modt ait at cuentially 100 per cone relacive bamidiey.

Tabie 11 contain bliseer data afeer 3500 hours exposure for
those coating systems selocsed 10 be tesed vader che sbove
described conditions. Tinse 2 firse blister i recorded, sogedher
with the sise and exsent of bliseering afwey $00 hours (21 days)
coneact wich both rypes of ineulation i the pr of water,
The pH of the warer during the et period ranged from six
to scven for the neutral-type insulstion sess sad 8 10 9 for the
alkaline insulation eeses.
Examinanca of the data conmained in the mble indicases
dmdnn;hhmmwmmp(ﬂudﬂx)um
pgment i cmentslly red kesd or zine chromase, slone or in
combiastion (C, C., O, O and BC), exhibie
sistance 0 blistering when in coaeact wich cicher type insuls-
mﬁnmldrmduudmdmdaqmldthddk
bese proecctinn s the serel. The ocher costing symems blissered
© some cxeent during the exposure period. Only the air-dry
zinc dust-zinc oxile-alkyd system (X) showed rus spoms.

Discussion of Paint Tests
&nu&mmdt’nnsu!uoldklbor«bahdmnb

%

tcriorated rather rapadly when subjeceed 10 this exposure which
resulted in attack on the base seecl. The sysiems which scemed
©0 sfflord meximum promection (little evidence of bese meeal
sctack) when che seel s complesely costed weve those in
which the pigment was. crther esmentially 100 per cont red
lesd (A, C, G), or predominarely so (BC. BD, BE), or cos
aained tinc chromaze (I, R, W, and Or). The

peins (He, Hs, Ha, He) and chose whose pigment
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Rating of the Various Paint Syseems Takes from
Table 9 (Alsernate Wet-Dry Conditions) and

Arranged for Convenient Comparison
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TABLE 11

Blister Data After $00 Hours for Paintsd Exposure Swel Punels
1a Costinouous Coatact with Either Neutral- or Alkaline-Type
lasulstion in the Presence of Waser
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zinc dust, ziv: oxide, of rinc chromess in some comibnnetion .
were next in the order of merit,

Howcver, wnh few curpeinas, the prosectiveness of che
m-,mmuhnmbepm.mmm
the steel was nct completely cossed. The red lead-raw linaced
wil vehicle (Ca) and the red lesd, pars raw and part bodued
(polymerired), linseed oil vehicle (C) symems were the ows-
standing excrptions since they afforded drfinme prosection of
duhxudum,dmmhu(o-)n«m
ndlad—myl shows 4

dry syseema, red lesd-woa onidephenolsc (BC), red lead-ziac
oxide-2inc ypeilow-alkyd (BD), red bead-slicsse-phenolic (BE),
and nac chromare-iron oxsdcalkyd (1 and W) raeed high bt
had & lower overdil ranag dwa the red lesd-linseed ol
sywees (C and C.) when considering prowcrion st the deam-
sped zone. Coenngs in which dhe pigment was
mu&(&&?sryﬁ)mhm-m.
COMONON  ProwCToN.

In contnuous coneacy with cicher 8 neuenal- or alkalineype
imulenon and in the preseace of waser, the paint symerns = —
whxh the pigmenes were preduminantly red iead and ‘or zinc .
dwmcﬂm&wmznblw

tion represenes & modersarly corrosive
Mmm&mm&mﬂy.mydhpum”
factonly peosect the sorel ewher whea complesely coseed or .
when the csning s damaged. As in the caxe of the continuous
nmersion oo, the systems contameng red lead or e chee-
matc sppest s he the mone ovtstanding. whnle thse coneaining
pdnamulymon&mthtlnu

Aa envr ol high bumidiy st relatrvely high wempers
fure of periodx wetdry exposure are the lea scvere conds-
mmdwﬁmnmddﬂpmm
With the possble exxeqtion of the predomenancly ononde
sysers, peactally no blistering was obecrved on soy of the
costings, nor was severe sttack on the base metal nosed even
nhurmn&dm This was particelarly true vhea the
conting was contineows.

The effect of rype and vehic le compuestion o corrasioa peo-
section under the rsnous exposure condstinns @ Aot 100 evidest.
However, the red kead sysem (C), whach was formalseed
“
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e with a linceed oil vehicle, offers more prosection, ia most cases,
than the one formulated with 8 phenolic modifed atkyd (A).
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