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ABSTRACT 

This study was undertaken Y1it!1 a view toward providing an 

anti-corrosive organic finishing system affording a high degree 

of protection for raagnesium and its alloys as used in Naval air­

craft. The investigation includes the evaluation of a few ex­

isting organic coatings as comparec uith a number of experimental 

compositions prepared in the laboratory. An attempt has been 

made to study likely materials grouped according to their resin 

composition. It was. found necessary to group the composition in 

this manner due to the large nur.lber of formulations involved. 

This report describes the behavior of all materials when exposed 

to the ocean at tide level at ~1ami, ~lorida, and to weathering, 

also at lliami. A previous report covering the behavior of the 

same materials when exposed to Salt Spray was published by this 

Laboratory on 15 Eay 1946. From the results of this report as 

well as those of the Salt Spray l\8port , reconnnendations have 

been made bearing on the future course of this investigation. 
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INTRODUCTIOI' 

A. Authorization 

1. These studies v:ere authorized by 3urcau of Aeronautics letter Aer- E- 2SL- PJC.V 

4-1 dated 15 :.Iarch 19L14, 

s. State~er.t of Problem 

2 . The use of mag.nesium and its alloys in aircraft construction for Naval use has 

thus far been restricted to non- structiual parts such as instrument panels a"1cl for 

the preparation of some of the engine cast inJs . ?assessing about one- third the 

weight of the alloys of aluminum, magnesium could be of considerable value if its 

use could~ extended to include structural menbers and skin . The principle draw­

back preventin~ this adaptation is :nagnesiu.~•s unusual susceptibility to corrosion , 

especially in the presence of salt Tiater and salt laden atmospheres . Thus , the 

jevelopl"lcnt of a suitable protective coating for magnesium would make possE:le fur­

ther 2.dv~ncc:,1eP..t in the design of Naval aircraft insofar as the use of maE,nesiu:n is 

concerned. 

3. It is the purpose of this investi~atior, to examine various corrosion inhibitive 

pigments , several types of vehicles, and ot:1er factors affecting the ability of an 

organic coating to impede the corrosion of ~agnesi um alloys . The results of this 

work should indicate the future course to be followed in the development of a suit­

able organic protective coati ng for nagnesitu.~ such that this metal may be used ffiore 

extensively in aircraft construction. 

4. The present report describes the preparation of the exposed specimens alon.; with 

the results obtained from the Tide Level and. the ::iami weathering expos~.ire . The 

conclusions and recommendations set forth herein arc based on the findings of this 

report along w"ith a consideration of the fj_ridings of the Salt Spray Report on this 

same subject . (Reference 9) 

c. Kno-wn Facts Bearing on the Problem 

5. The protection of magnesium alloys has been investigated extensively during the 

past several years . Three general lines of attack have been followed in attempting 

to render ~ .a.gnesium generally useful in aircraft design . They are: (a) i..'11proved 

alloys; {b) i~proved surface treatments ; anc , {c) superior organic protective coat­

ings . 

6. The producers of magnesium have done consi<lera~le work to improve its corrosion 

resistance by proper alloying and refine:,ent . It has been fairly vrel l established 

that the presence of iron, nickel, ar.d co::,per even in minute amounts , will cause an 

otherYd.se G001 alloy to exhibit poor resistance to corrosive influences. The manu­

facturers of ?:1agnesiura are constantl;,,· str::.ving to ')reduce alloys extremelJ low· in 

these objectionable metals . 

7. Until the last fe,1 years the principel surface treatments for magnesium have 

consisted of hot chemical dips which :-reduce a surface coating considerably ~ore 

resistant to corrosion than the untr eated ~etal. The princip?l objection to such 

treatments is the fact that the coating does not form a tightly adhering ~ayer . 

In fact it is possible to renove it by lightly rubbing the surface . To o··erco·..,e 

this d-efficiency anodic treatments have been developed which exhibit superior 
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corrosion resistance and which form a tightly adhering layer which can be removed 

only by cutting into the metal with~ sharp edge. Consi~er~ble re~earch ~sunder 

prosecution currently to impr ove surface treatnents and i~ 1s predic~ed t~at much 

can be done to advance the corrosion resista~ce of magnesium alloys in this manner. 

8. The third ~ethod used for protect~~g corroda~le ~agnesium surfaces is through 

the application of organic f i ~ms . The research staffs of numerous paint manufactur­

ers have devoted considerable tine an l ef1ort to,ra.rd the development of a system 

offering .. ,aximum protection to magnesium and its alloys . The consensus of ~·epre­

sentatives of a number of organizati::>ns ,;orld.ng ir.. this field is that the composit­

ion a.~d the purity of the alloy is of considerably more importance than the quality 

of any applied high grade organic coating system. Published reports m thi.s sub­

ject (references 1- 8) demonstrate that~ good zinc chromate primer such as that 

described by Army- Navy Specification AI - TT- P-6563 followed by adequate topcoats of 

higr.. grade aD:yd. enamel or pyroxilyn lacquer offers fair protection. Thus, one 

phase of our problem is resolved to the selection of the optimum syste~ fro~ those 

avajlable . To this end selected proprietary systems , with which the laboratory has 

had previous esperience, were included in this investigation. 

MEI'HODS 

A. I.raterials 

9. The r.iatcrials used in this research were of standard co!Tlinercial grades and ,.ere 

provided by reputable manufacturers~ 

10. The mac:nesium alloys for this expe:r-imer:t were obtained fror.i three sources, 

namely: Dow Che:nical Company; Ailericen · ·e.g!'lesium Conpany; and Revere Copper and 

Brass Company. Alloys FS- lH of the Dow and Revere Companies, .and A1.lC- 52S of the 

American ~.:agnesiu;n Co~pa!1Y wer<3 selected sir.ce they meet the requirements of Navy 

Specification u7M2, alloy 182 and are anons the most readily available allo·rs 

adaptable to aircraft construction . The composition of these alloys as received 

from each ranufacturer is shown in Table I . The magnesium sheets from the Dow 

and Pevere Coffipanies were received in untreated condition except for a film of 

grease normally applied for preservation :)rior to fabrication. The magnesium 

sheets front the American :.:agnesiu.r:i Company had been chrome- pickled. 3y means of a 

die the sheets .-.-ere cut into convenient size for panels . (See Plate I for illu­

stration) The "inished panels consisted of two sectior;s as illustrated, riveted 

together, thus forming a panel of 7 X 12 inches and containing a one- inch lap . 

This construction rras selected in order to si.:mlate skin construction in aircraft. 

Befoi-e rive+ing, a coat of primer •:;as a:)plied to each section of the panel with an 

extra coat going into the lap. AluminJIJ rivets .-rere used. The corners and edo-es 

of all panels sere radiused to reduce the po3sibility of inducing corrosion around 

improperly protected sharp edges which are difficult to coat. By selecting a 

single t_ype of alloy as produced by several manufac~urers, it was hoped to develop 

information on the relative resistance to corrosion of this alloy when produced 

under slightly different conditions , thus h~ving sli6ht variations in composition . 
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TABLE I 

_Composition of Alloys 

Revere Copper 

Dow Chemical Co. Amer. :rag . Co . & Brass Co. 

Rec'd condition Oiled Chrome pickled* Oiled 

Designation FS- lH A1D- 52S FS-lH 

Aluminum 2 . 78% 2 . 72% 2. 72% 

Zinc 1.11 0. 97 1.25 

1.!anganese o. 47 0.23 1.16 

Silicon 0. 01 0. 01 0.01 

Copper 0. 008 0 .008 0. 014 

Iron 0 .002 0. 002 0 .001 

Chronium None 0. 03 None 

Nickel None None None 

Magnesium balance bale.nee balance 

* boiled in KOH soluti on and then given regular sealed chrome pickel treatment . 

11 . The pigments selected for inclusion in this study are listed in Table I I , 

along with their source and manufacturer ' s code number vrhere known. Also included 

are some c . P. grade chemicals which have been reported as contribution to corrosion 

inhibition. 

TADLE I I 

Pigments 

Code Name :ianufacturer 

Y467D Zinc Yellow E. I . duPont de Nemours & Co . Inc . 

X;;l2082 Zinc Yellow Imper ial Color and Pigi:1ent Co . 

X-2127 Zinc Yellov, Imperial Color and Pigment Co. 

Strontium Chromate Kentucky Color and Pigmerit Co. 

Zinc Chromium Selenate Kentucky Color and Pigment Co . 

721 Zinc Tetroxy Chromate l\ew Jersey Zinc Company 

Ferrous Arnm.oniur.i. ?hosphate E. r . duPont de 1'!emours & Co . Inc . 

1085 Lead :hromate Reichhold Chemicals , Inc . 

Lead Sulfate J . T. Baker Co . C. P. 

Potassium Chromate J. T . Baker Co . C • P. 

Barium Chromate J . T. Baker Co . C . P. 

Calcium Chromate J . T. Baker Co . C. P. 

:'agnesium Chromate J . T. Bal<:er Co . C. P. 

~agnesium Sulfate J. T. Baker Co. C . P. 

12 .• As a natrix in which to study the pigments of Table II the vehicle specified 

in Specific1tion An-TT- P-656B (Zinc Chromate Primer) was selected. 

13 . Although the major effort to improve ~rotection against corrosion was C8ncen­

trated in the develon~ent or selection of su~erior primers , several standard, and 
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two experimental topcoats were used over the expP.ri nental primers . These standard 

topcoats are listed in Table III along with the two experimental formulations de­

veloped in the laboratory for this experiment. 

TABLE III 

Standard Topcoat Compositions 

duPont Light Gray Lacquer . Spec . AN-L-21 (Flat) 

d'll.Pont Sea Blue Lacquer. Spec . AN-TT-L- 51 (Gloss) 

duPont Light Gray Alkyd I.hanel , Spec • .AN-E-7 (Flat) 

duPont Sea Blue Alkyd Enamel, Spec . AN- E- 3 (Gl oss) 

United Chromium, Ir.c . Ucilon Gray 

Experinental Topcoats 

EK- 1 

Titanium DioY.ide (Rutile) 
Iron Blue 

157 gms . 
91 

• Carbon Black 
Titaniur, Dioxide (Rutile) 
Iron Blue 

Iron Oxide 
Carbon Plack 
Xylol 
Vinylite I 
;:.fethyl iso-butyl Ketone 

B. Experimental Procedure 

40 
h7 

370 
867 
335 

I9U'7 

Acryloid B-72 
Acryloid B-75 
Xylol 

10 grns . 
30 

207 
1034 
1377 

291 

14. At the outset it was recognized that this problem does not lend itself to a 

rapid solution due to the fact that accelerated laboratory tests for corrosion re­

sistance are not too adequate or reliable, particularly where organic coatings are 

enployed as a protective medium. The major portion of the experimental data must 

be obtained from prolonged outdoor exposure to conditions similar to those likely 

to be encountered in actual service . Outstanding among these outdoor tests is the 

tide range exposure during which the panel is mounted on a rack at the edge of the 

ocean in such a manner as to be entirely submerged at high tide, and completely ex­

posed to the air at low- tide. This experi::l.ent conducted at :.a.ami , Florida, for a 

minimum period of six months constitutes the most severe test to which the systems 

are subjected. The :::iajor portion of the data of th~s report was obtained from this 

test, and it should predict actual service performances quite accurately. 

15. To supplement the results obtained fror, tide range evaluation, panels were 

prepared for exposure to the industrial atmospheres of Philadelphia and Norfolk, 

and for land rack exposure at ?liami, Florida. An additional set of panels were 

exposed to the normal atmosphere on the laboratory roof in Washington, D. C. Hov1-

ever, the i'lashington test was discontinued after six months as no appreciable change 

in any system was apparent. Another set 0£ Danels covering the phenolic pri~ers 

was prepared for exposure in a National Carbon Accelerated Weathering unit. This 

test was discontinued after several vreeks inasmuch as no changes were apparent in 

any of the systens under study. Still another set of panels was prepared for ex­

posure to the accelerated salt spray test. The results of this test were the 
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subject of a previous report . Anti- Corrosive Coatings for Magnesiu. I - Salt Spray 

Resistance, dated 15 May 1946. {Reference 9) 

16. In September, 1945, a hurricane hit the South Florida Coast during which a 

majority of the tide range panels ,vere lost after having been exposed for only a 

few months ,rithout showing any significant results . In or der to replace the lost 

panels. and inasmuch as the duplicate set of panels exposed to the weather at 

Washington , D. C. had shown practically no evidence of deterioration, this set was 

sent to Florida vmere they Yrere placed on tide range exposure. It is from this set 

of panels that the data on tide level exposure rrerc obtained. 

O. Formulations 

17. To facilitate the planning, preparation. and evaluation of formulations 

selected for this study, the formulas ~ere classified into groups based on the type 

vehicle used in their preparation . The first series composed of phenolic primers 

and designated as the Phenolic Series contai.~ed formulations using phenolic resins 

exclusively. A si~ilar group knovff' as the Alkyd Seri es was prepared on the bases 

of alkyd resins . Primer formulations based on vinyl , acrylate, and furane resins 

were grouped together in the series which nas designated as the Miscellaneous Series. 

The phase of this study concerned with the evaluation of inhibitive pigments e~­

ployed the vehicle of AN-TT-P-656B consisted of primers designated as the Standard 

Series. Each series was exposed together and will be considered individualljr be­

fore comparison ,Tith each other. 

18. Complete formulation data on all experimental primers are contained in Tables 

IV through IX. The composition or source of each vehicle is listed in Tables IV 

and V. The vinyli te formulations and the forr:mla for I.acq uer I referenced in 

Table IX are shown in Table v. Reference should be made to Tables IV through IX 

for all inforr:iation related to the details of composition. However, abbreviated 

data adequately identifying each experimental formula are contained in the tables 

of exposure data to enable the reader to follow the course of the behavior of each 

~lass of compounds during exposure . 

DATA OBTAINED AllD DISCUSSION 

19. The panels of this experiment were diviC:.ed into four ::iajor groups according 

to their resin content . Tnerefore , in the presentation of data and the subsequent 

discussion, each group will first be considered individually. and then finally, 

a compatison between groups will be made. "ifu.ere possible a comparison or an 

evaluation of each of the following will be made : 

(1) Topcoats 
(2) Pigments 
(3) Resin content of the various vehicles 
(u) Variation of the Pigment- Volume relationship 

(5) Alloys by Dovr. American MagnesiUJ:!l and the Revere Companies 

20. A system of numbers was used to designate the extent of deterioration of the 

organic filP.B and the subsequent corrosion of the magnesium alloy. These nw.-~ers 

range from ten (10) dovm to zero (0), and are defined as folloi.rn: 

10 - No corrosion 
9 - Evidence of corrosion on edge of panel 
8 - Evidence of corrosion or small blisters forming away from edge of 

panel {first failure of the organic film) 
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7 - Definite evidence of corrosion through film 
6 - Corrosion spots spreading with e:;:posure of the metal or 

corrosion product 
5 - Failure of film - 1 to 5% of panel 
1.. - Failure of fil:n - 5 to 10.% of panel 
3 - Failure of film - 25; of panel 
2 - Failure of film - 50% of panel 
1 - Co::iplete failure of film 'iii.th corrosior. of 75% of panel 
0 - Film and most of panel destroyed 

21. ',',bile the above nunbers are cefined for the evaluation of corrosion> the same 

system was used for grading the general appearance of the organic films . In the 

latter case the degree of chalking, fading . checking. alligatoring, peeling, and 

color retention Y:ere the chief considerations . Therefore , the system of numbers 

evaluates in this case the relative appearance of the film as compared to its 

appearance when nmv. 

A. Phenolic Series 

22 . This series is so designated because eac~ of the experimental pr:im6rs is based 

on a phenolic resin as the principal anc. corrJ:1on binder ingredient . Complete data 

on the for~ulation of these phenolic primers if found in Table VI . Tables X, XI 

and XII bri efly outline the conposition o~ each primer and also present the data 

obtained from both Tide Level e:cposure and ·,;eather exposure at Miami , Florida. 

Table XIII gives the data for the compairson of the alloys of the three different 

manufacturers . Plates 2 and 3 are photographs of the panels after their return 

to the laboratory. 

23 . Topcoats:Evaluation - Fron an inspection of the panels after their return to 

the laboratory, and a study of the data i~ was evident that the enamel topcoat was 

superior to the lacquer topcoat insofar as general appearance was concerned . This 

was strikingly true in the comparison of the color retention properties of the 

enamel versus the lacquer. The enamel had retained its initial blue color, through 

with sorae loss of gloss, but the lacquer had turned brm-m . It was, hO'wever, possible 

to remove this brovm surface on the lac,uer by vigorous rubbing and washing . There 

was no noticeable difference between the enamel and the lacquer insofar as protect­

ion against corrosion was concerned. (These results confirm the findings on this 

same subject made in the Salt Spray Report . (See reference 9) 

2u. Variation of the ?igment- Volume Relationship - Panels 16 to 21 inclusive, and 

38 to 43 inclusive were coated vii.th films having P-V concentrations ranging from 

35% to 60% inclusive . Results of this test do not indicate any appreciable dif­

ference in the degree of protection offered b~" any particular pigment- volume con~ 

centration as compared to another. Of those panels having the lacquer topcoat no 

difference could be seen . In the case of the enamel topcoat , panel L3 was slightly 

superior to the others, but it is doubtful that this is sufficient evidence to say 

that a pigment- volume concentration of 60;; offers the most protection to r.ia.gnesium. 

'illiatever differences which might have appeared as a result of the variable pigment­

volume relationship 11ere obscured by the high quality of the resinous binder and 

the topcoats . Further investigation of this phase of the problem will be necessary 

before an opti.~um pigment- volume concentration can be designated. Here again, the 

previous findir.gs of the Salt Spray Report , (reference 9) are confirmed. 

2 5. Resin Modification - It will be noted from Tables X, XI and XII that phenolic 
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resin~ of sever~l r.:rodi.ficatiors :.ave been -:.1sed in this experiment . This was done 

in ar: effort to evaluate the decree of ~-•olymerization .nd oil length as properties 

&ffecting the quality of the rri:;,er inso.:..::.r c'.S its p1 otecti.:>n of ma.::iesiu:. is con­

cerned. I;:s· ::ction o/ the panels at the cJnclusion of their exposure , Lnr' o~udy 

of the :.nts. 1.a:_led to reveal any dif.1..:,L1 cce- J;..i:..:::en the several :nod.L'ic£tions of 

phenolic resin pri 1ers . Here again , ot.:1c1· fr.ctozs .mch as the high quelity o.i. the 

topcoats , ".E.y have overshadoned sli:ht ,::i.Efo1er..ces in the :;.uality of the r,:,sins . 

Tl~is rcst•lt c~r!_·ins the previoi.;.s si:-:il.::._' r "";.:,1..:lt _ou.TJ.ci as a result of the Salt 

SJray "'est (reforcnce 9 ) . 

26. Pi ··-._:nt Co :parison - In vie,,- of t'-:c .:.:.:ct, t'.nt it will be shovm later in this 

report th.2t zinc t -..:troxy chror!ate is t.E -:.n.1.0:,·io:c ;,i __ 1ent in the presence o .. " alkyd 

type bind(;rs , it is very note J:·thy that this sa:ne pigment shows up quite ·,mll in 

the prescPce of phenolic t;:i.'?e binders . Zinc tetroxy chromate exhibits no .narked 

superiority to the other pig::i.ents use\,. in the Phenolic Series , but it is at least 

eqllill to a.·-i.-j of then:. Zinc chronate, strontiu,, chromate . and zinc chromiu.rn sele­

nate all show up favorably as pigr:ients , (,,r.ere being little if any difference oe­

trreer the: • Or: the other hand, the co:--1'oination o~ zinc dust and zinc o:~idc com­

prised a ver:· poor choice . If anything, corrosion rras accelerated by this combin­

ation . These results are also corfir~ed by those o: the Salt Spray Report, (refer­

ence 9 ) . 

27 . :acnes~u.~ Alloy Co~parison - L'1 this ?h~se of the experi~ent magnesium alloys 

froi:i three !".anui'act urers were used, (Dow. American j~gnesium, and Revere) . At the 

conclusion of the experL"'lent it was very e,-:i.dent that the Revere Alloy .-,as much 

more susceptible to corrosion than were thnsc fron the Dow and American r:agnesium 

Companies . The latter two alloys performed .·ell, ,.i.th the one from the .Anerican 

wae:nesiu.1:1 Co!:".pc.ny shovri.ng a slight superiority over the other. These facts are 

we11 illustrated by the data of Table XIII . and the photograph, Plate! . Study of 

the cher:iic,·:l ar:&lyses of the three alloys , 'fable I. shons the Revere metal to con­

tain much greater quantities of copper, :manganese, ana zinc than do the other two 

alloys . The significant conclusion fron thi3 phase of the experiQent is that not 

even a ~ood orga'1ic coating will protect an ii:ipr operly constituted alloy. This 

result is also confir7'.ed by the Salt Spray Ii:eport . (reference 9 ). 

B. Alryd Series 

28 . This series is based on primers having an Alkyd Pesin as their principal bind­

er ingredient. Co:"lplete data as to their co,;;.position rnay be :'ound in Table VII 

along ~-.i.th two ::--ropriet'lry materials wh:i.cri : ·ere included in this study at the re­

quest of the Bureau of Aeronautics . Tho exposure data for this series will be 

found in Te.hles XIV, 1."V and XVI, while r1.:.tes 5 a!'ld 6 show the panels at the com­

pletior of the experiment. 

29. ?opcoat Zvaluation - In this series , as in the Phenolic Series, all primers 

,.;ere applied in duplicate, one being covered with a lacquer topcoat '-'1hile the other 

v.-as cover-cc: ·.-ti.th a., enamel topcoat . AgaL'1 the cnanel topcoat shows up superior to 

the lacquer . The principle difference beti:,een the two is in color retention, the 

enar:iel rer.iai~ing blue , thDugh 1·rith loss of :-losa . Y'hile the lacquer '1as been 

covered. rith a brio-;m fib. 

'30. Resin Co:1parison - It will be r:oted that in this series . primers e:nploying 

"ive aIITorent- resins were used, and that four different pigments were us0d i!'l. 

conjunction with each resin . A study o.f the data of Tables XIV, XV and XVI and 
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tnspection of the panels at the completion of their exposur e clearly show Beckosol 

'o . 1 to be inferior to the other resins examined. Under the lacquer topcoat , the 

vehicle of the standar d primer (c ontr ol) ,-ras superior to the experimental vehicles . 

•:o,·;ever , ir,. conjunction ,:ith the enamel topcoat it appears that Glyptal , z>v. 3293 

·s the best vehicle , being slightly superior to the standar d primer . Rezyl 728-5, 

:eckosol iio. 1313 , and Beckosol :~o . 1320 are about equal in their performance. 

31. Zffoct of Long Gr inding and Addition of S:1.all Araounts of }.'.aleic Acid - L11 an 

L;ffort t o determine what efi'ect, if any, extra grinding and the addition of small 

amounts of maleic acid (surface active material) would have on the quality of pri~­

ers , four experimental pr imer s ,,er e prepared using Zinc Chr omate as a. pigment, and 

using resi.--is , fcczyl 728- 5, and Seckosols t'o . 1 , No . 1313 , and No . 1320. (Glyptal 

t.. .V. 3293 ,-as not used) . These primers ncre ground one week instead of t he usual u8 

hours , and small amounts of maleic acid ~ere added to them . Examination of the 

panels after exposure indicates , ir: t.he case of the lacquer topcoat , no advant age for 

this technique, but some improvement in the quality of the primers is appare,nt when 

used i."! conjunction m1.,h the enamel topcoat . In general , i t appears that long grind­

ing ~J'ld the use of mal eic acid are of some ocneflt . ( fhis conclusion also is con­

firmed by the Salt Spray Report) . 

32 . Pigment Compar ison - Inspection of the panels and the ex?osure data (Tables 

XIV, rJ and XVI) cl early ir.dicate that zinc tctroxy chromate is inferior to zinc 

chromate , strontium chromate, and zinc chromum selenate when used in an alkyd 

matrix. Since this same pigment stood out as an excellent one in the phenolic 

Seri.cs , one r,1ight conclude that zinc tetrox:r chromate is inferior onl~~ when used in 

conjunc+ion ·rd.th an al:<yd resin . The rcmainir.g three pigments per forme<.: in equal 

fashion , no one standing out as superior to the others . 

33 . Allov Con,arison - As in the Phenolic Series, the Revere 

to the: Do;·; ar.d. the American :1'.E.gnesium Alloys . The latter t1ro 

with tho American l.bgnc.sium Alloy showing a slight edge over 

to Table XVII for the data on this phase of the experi.-:ient . 

Alloy Yias far inferior 
agai n performed well 

the Dow Alloy. (Refer 
Also, see Plate 7) 

... .., . St;-nCcrd 3:.ri()s 

34. This s,rics i s so designat ed 1-iec.?usc the sta:-iclard vehicle of priner AN- I'T- P-

656I3 is used throughout \Vhilc the pigmU1t is vari;;d . The primary obj0ct of the 

study of this Jroup of formulations WqS to cst~blish the r cl e tive characteristics 

of a nurbcr of inhibitive pigments when incor porat~d into the stzndar d vehicle of 

zinc chro111eto primur, AN- TI'- P- 656B. In ccch .ccs c the pigment of the stwidard primer 

was replaced on a volume basis with one of the expGriraental pizments . GXposurc 

panels vrerc pr epared in sets of four, ~ac h o.i: which Vias f inished with a different 

topcoat . In additi on to the gloss lacquor (1~·- TT- L- 51) and the gloss en~ael (AN-E-3 , 

used heretofore, systems were included nhich an ployed fln t lacquer ( hl:- L- 21) and 

fiat alkyd cna1.~el (Jil,Y- E- 7 ) . .,hile permit tin:, the usual observations thGSE. systems 

also offer a comparison of a 3lossy versus flat finishin g coat . 

35. :.'u.11 in.for-nation conccrnin;:; the co: .~osition of e,c.ch formulation of this '.:;roup 

1.rill be found in Table VIII . Tables }."VIIl to :;~XIII inclusive contain data on the 

condition of the panels as they were exposed , and Plates 8, 9 and 10 shovt the panels 

at t he cor,1pl. tion of the experiment. 

36. Torcoat tvaluation - Cnce again the cna~cl topcoat proved to be sup..;rior to 

the lacc-uer ~opcoat. In t he comparison of t he flat lacquer v.ri.th the :;loss lacquer 

thero a~ car ed to be littl e difference in the overal l quali ties of each. The fiat 

gra:;.· l c:.cquer showed better color r atention , but a ~ray chal ky film had formed on thi~ 
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lacquer, .:md in addition many of the panels hacl a heavy deposit of some foru of 

foulir.:, upon them. Vi:;orous washing and rubbin~ vrould remove this deposit . The 

?lossy bl'J.e: lo.cquer iTis cov~rcd rith a dull 1.Jr01·111 film as vras the c-:>se in :,revious 

tests. In the case of the fl.at and 1loss enz.mcls, the superiority of the gloss 

anarneJ. uas q_uite evident . The flat, -::raJr cnc:::el a:.:,peared a 1:out tho same as the flat 

lacquer 1-.rith the exception of the chalky iilrn. Several of the fiat finished panel s 

(both lac(,. 11er and enamel) , :ere cleaned :L, s ryots I and it uas notE'd that the fouling 

on these "!)enels had caused some pitting ol t~1e metal. 

37. PiQ!le.'1t 3Valuation - After inspection of the panels and study of the data of 

this s eries, the pi2"1le:nts v1ere rated on their inhibit:.ve qualities . In this ratinz, 

general ap~earance has been considered as ncll as corrosion . These ratings are as 

follov,s: 

very 3ood:-

Good: -

?air: -

Poor:-

Very Bad:-

Zinc 'i'etroxy Chromate 
Zinc Chromate (Imp. , 2082) 

Calcium Chromate 
Zinc Chromate- 90., .. ; ;lJ.gn-3si\lli1 Chromate-lo,; 

Zinc Chromium Selennte 
Zinc Chronate (Control Du"ont JlN- TT- P- 656B) 

Zinc Chromate (Imp. 7'!2127) 

Strontiu.m Chromate 
Zinc Chro:nate-90,a; LE.gnesium O::ide- 10% 

Zinc Chromate (Imp. X2082) 
Zinc Chromate (Imp. X2127) 
Zinc Chromate-90,.; ja;:nesium Sulfate- l0fo 

Barium Chro;;iate 
Potassium Chromate 

Lead Chror:iate 
Lead Sulfate 

38 . ,/ith the sin:;le exception of zinc tetroxy chromate thee valuation of the above 

pigments substantiates the findings of the Salt Spray Report . The very ,!i.~h ~osi­

tion of zinc tetroxy chromate is somewhat surprising in view of its indicated poor 

value as a pi~ment in the Alkyd Series Tests of this rt~ort . Explanation of this 

pigmGI1ts r ood shovring in this phase of the ex!)eriment may l ie in the fact that the 

vehicle used is a combination of phenolic and alk-3d resins , and it will ~e recalled 

that zinc tctroAJr chromate appeared very ~ood in the presence of phenolic resins as 

shoTin by the Phenolic Series results in this report . 

39 . This se:t of experiments comprisw thr2e s'"iall series of si0:ri.lar t:'Pe materials 

vras included to observe the role of vehicles not commonly employed for this type 

of applic2tion when exposed simultaneously· tr.i.th more orthodox systems. In the case 
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of each vehicle evaluated a primer was for.t1.llated usin3 several anti-corrosive pig- n ,... 

ments . Thz exact forcrulation of each :roup is indicated in Table IX, ,hile a ~ 

qualitc:tive formula along with the exposure data are presented in Tables IlIV to 

XXIX inclusive . Plates ll and 12 sho\1 the panels at the completion of the experi­

r:ient . 

LO. Vinyl ~roup - Of this group the combination of Vinyl Resins VU::H- VY'cill proved 

.:ar superior to either the Xirf.L or AYAF. The V1I::lHiYHH also proved to be better 

than the control coatin~s . Zinc tetrox:y chromate stood out as an inferior pi_;ment 

in combination rith vinyl resi."ls . 

\1. Acryloid Group - This entire ..,roup of panels iithstood the tests in excellent 

· ar.ner, their performance being at least equal to if not super ior to the standard 

control prirncr. Acryloids B- 72 and B-75 do not show any superiority over Acryloid 

A- 1O modified nith nitrocellulose as vms the case in the Salt Spray Test . rhe per­

formance of all the pigments in conjunction Tri.th the acryloid resins appear to be 

about equal. 

42 . Furane •}rou., - The performa11ce of this srou:;,> was inferior to the standard con­

trol pri.!ner. aid also many of the experi111ental prir:;ers . 

E. General CoMparison of All Series 

LJ . Collective consideration of all the panels and their primers subjected to 

these expos~rc tests indicates that the Phenolic Group is sli:,htly superior in 

quality to all except the Acryloids . In vier; of the relatively high cost of the 

acrylic resins it appears that the phenolic type pri~ers offer the most promise tor 

the develo!)'"1cnt of an ideal primer for 1:agnesium. The standard series was slightly 

inferior to the phenolics, but sli;rhtly better than the alkyds . Vinyl VI1'.::I'- lrnIH 

appeared to be Qn a par ,lith the phenolics, but the remaining vinyls and the fu.ranes 

were inferior primers. 
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COrGLUSJCi S 

4~ . 'i'r rou::hout t~1e discussion of date., cert2in conclusions were reached i.Esofar as 

a part::cul3.r series was concerned. The follo·.rin::; remarks are believed justi.:'ied 

,:hen ccnsiclcrin collectively all the phc-s::;s of this experirr.ent as vr1::ll as the re­

sults of t 11e :precedin:; report on this seme subject - Salt Spray ,1.esistance (rcfor­

ence 9) . 

(a) .,;,li ht Yariations in the co.n::iosition of the magnesiu.'11 alloy may lead to 

alloys "rhich are very susceptible to corrosion. The presence of copper, fJa.'1ga'1ese , 

and zinc a:r~arently contributes to this increased susceptibility to corrosion. It 

~.s thenL~or3 essential that a suitable allo:- be selected and its co:.1posii:.ion 

-:,+rictl~ controlled, for even the hi::;hest qualit.,r or3anic coating ·will not protect 

,, poorly constituted alloy· . Of the three alloys tested, the one from the h.c1erican 

_.agnesi un Co•-:pany is sli ::htly superior to t11e Dorr alloy, and far superior to the 

Revere alloy, 

(b) 3etwee.11 the limits of norr.:al practice the piGment- volume relationship 

is not critic2.l in the formulation of anti- corrosive pri:.,ers for ma3t1esium. 

(c) Differences arisins from varyin~ oil lencths and degree of polymerization 

of phenolic resin varnishes used in magnesiun priners co not assume significant 

proportions . 

(d) Zinc :::>ust has no place in the fornulation of anti- corrosive pri..-::ers for 

magnesium. other pigr:1..nts v.rhich appec:.r to ')e, ~t best, only poor inhibitors of 

corrosion <ir ··, lead sulfate. lead chro11.:te, Jotassium chromate and barium chromate. 

(e) fi~;cnts exhibiting eood anti- corrosive properties are Zinc Chronate , 

Strontium ChroMate, Zir.c Chromium Selanate, Calcium Chromate, and uhen used in con­

junction i'ith ::.:,henolic resins , Zinc Tetro~'Y Chromate. It also appears that some 

improvement m1y be ~ained by the addition ol small amounts of magnesium salts, 

particularly :ii.a:::nesium chromate, to pril.lers containing the pigments listed a.)ove . 

(f) Lon: grindin~ and t he addition of anti- settling or dispersing a;cnts such 

as maleic acid bring about a slight improve,.!ent in the quality of the priaer. How­

ever, since the amount of improvement is small6 further study of this techni<1ue 

should be -ade in ore.er to determine v:heti1er it is clefinitel.r l;orthwhile. 

C 

(:) At least some of the acrylic and vi....nyl resins may be used in conjunction 

,1ith a '70od :,>i.:-..nent in order to formulate .:i. goo<l anti- corrosive primer for .i~gnesium. 

:fm··cver, these resins do not shorr any outskndin3 superiority to the alkyd. and 

1henolic co·nbinations of matr:j.ces. and therefore are not likely to supercede them. 

(h) The phenolic resin pri.J;iers are sli::-,htly superior to the alkyd resin 

')rir.iers . 

(i) hlkyd enamel topcoats proved to be superior to lacquer type topcoats . 

::'he dif.ference -was especially noticeable in the case v1here an alkyd primer ;;as used 

~der the kro respective topcoats . This ~wul<l indicate that the degree of compata­

bility between to:_Jcoat and primer may be of considerable importance in determini ng 

the overall protective qualities of a topcoat- primer system. 

-n -



q_x m 1 □mNn ors 

~ )• It is rccorrun3nded that the future course of ir1vestigation toward the develop- r-ri 

i~nt o!' a hi:h quality or~anic protective coatin::; system for magnesium be alor:g the 0 

follon-ing lines: 

(a) The development of a vehicle of the phe~olic type for a primer of 

superior quality. 

(b) The dzterr.:iination of which pi ·remt of the follovri.ng five has the )est 

corrosion inhibitive properties: 

(1) Zinc Chromate 
(2) Strontium Chror!k~te 
(3) Zinc Chromium Selenate 
(4) Calcium Chromate 
(5) Zinc Tetroxy Chror.ute (,-r:.1en used with phenolic type 

vehicles) 

(c) Investi;ation of the role of tDe magnesium salts , particularly magnesium 

chromate, in the formulation of anti-corrosive primers. 

(d) Further evaluation of the use of maleic acid and similar dispersin~ 

agents in the formulation of anti-corrosive primers . 

(e} Study-i...n~ the effect of compatability betHeen topcoats and primers on 

the overall a~ti-corrosive properties of a coating system for magnesium. 

(f) Selection of a magnesium alloy of mini.mum susceptibility to corrosion, 

and upon ,;hi.c!i a'1 orgariic coatin.:; s:;ste:n will shm1 its best qualities . 
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VF- 803 
VF-842 
VF-862 
VF-893 
XK-16302 

Rezyl 728-5 
Beckosol No. 1 
Beckosol No. 1313 
Beckosol No , 1320 
zv 3293 

~ 

VMCH 

VYHH 

AYAF 
XYliL 

~ 
C-10 
B-72 
B-75 

Manufacturer 

Bakelite Corp. 
It II 

H II 

11 II 

II II 

Ac. Cyanamid 
Reichhold 

II 

II 

Gen, Electric 

)!anufacturer 

Bakelite Corp. 

It 11 

II II 

ti II 

t,!anufacturer 
Resinous Prods. 

Jt II 

II II 

TABLE IV 

COIi.POSITION OF VEHICLES 

PHE',QI.Tcs 

Type Resin 

tert- butyl phenolic 
p- phenyl phenolic 
tert-butyl phenolic 
p-phenyl phenolic 
Dispersion 

Congo mod . glycer,Phth. 
Oil & phenol mod. alkyd 
glyceryl phthalate 
phenol mod. alkyd 
phenolic, rosin & drying 
oil mod. alkyd 

Type Resin 

Copolymer Vinyl .Acetate & 
Vinyl Chloride 

Copolymer Vinyl Acetate & 
Vinyl Chloride 

Polyvinyl Acetate 
Polyvinyl Butyral 

Type Oil 

Dehydrated Castor 
II II 

It II 

If II 

A.!!!5.~ 

Linseed oil 

Y.lt!.X1§. 

llol. Wt. 

10,000 

10,000 

ACRYLA'rES 

Type Resin 
methyl acrylate 
?3% ethyl methacrylate, 27•: methyl acrylate 
73% ethyl methacrylate, 27F methyl acrylate 

011 Length 

15 gals . 
25 gals. 
25 gals. 
15 gals. 

Medium 
Medium 
!ledium short 
short 
short 

~1,_vent 

Solvent 

Min. Spts. 
Yin. Spts. & Xylol 
If.in. Spts. 
Xylol 
Pet. Naphtha 

Xylol 

Hyd . Naphtha 
Xylol 
Xylol & VPl.&P 

mixed Ketones & Xylol 

mixed Ketones & Xylol 
mixed alcohols & Ketones 
mixed alcohols 

Solvent 
Ethyl Acetate 
Toluol 
Cellosolve Acetate & 

Solvesso No, 1 

(J:JI HSS ¥771 



Vinylite I 

VYillI 
Mesityl OXide 
1:ethyl iso-'Jutyl Ketone 
Xylol 
Santicizer 1:-17 

Vinylite III 

AYAF 
Ethyl /.lcohol 
!:ethyl iso- butyl Ketone 
n-but~0l i,.lco:101 

Lacquer I 

1/4 sec . N.C. 
S-6 sec . N.C. 
n- butyl Acetate 

TABLE V 

SP~IAL \J ~IICIZS 

11.ll oz . 
7.54 

14.70 
2.25 
1 . 58 -37.08 

40 oz . 
40 
52 
8 

140 

50 oz . 
27 

123 -200 

- 14 -

Vinylite II 

VJ:CH 
Uesityl Qxide 
:~thyl iso-butyl Ketone 
Xylol 

Vinyl.ite IV 

-~HL 
::ethanol 
Ethanol 
Ccllosolve 

19. 03 oz. 
12 . 91 
25. 18 
38 .10 
95. 22 

15 oz. 
40 
40 
5 

100 



Panel 
No . 

PP-1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

TABLE VI 

Composition of Primers- P11enolic Series 

Z..'1 Yellow VF803 or Cobalt Lead HY;; 

or 0t:1er other F'hen- , aph. Naph. Aluminum 

Fi '1,ent Asbestine olic Resin XK-16302 (6,:) (2L,;,) Xylol Stearate 

Control 
550 3ms 98 gms 654 gms l Jl ::;ms 2.4 gms 4.8 _;ms 188gms 78 gms 

588 105 660 (1) 
590 105 634 (2) 
576 103 664 (3) 

660 118 590 
692 12L 561 (2) 
601 (a) 98 654 
580 (b) Su 640 
6l4 (a) 105 '534 (2) 
625 (b) 103 624 (2) 
315 (c) 95 632 
345 (a )(c) 95 632 
550 (d) 98 654 
286 (e) 319 
629 112 614 
698 125 557 
753 135 483 
814 145 442 
872 156 380 
900 161 324 
465 (f) ill 633 
Control 

(a) Strontiu.~ Chromate 
(b) Zinc Tetroxy Chromate 
(c) Plus 158 sms Impedex 
(d) Zinc Chrome Selenate 
(e) Zn dust + 72 grns Zt;0 

(f) Zn Ycllo:1 + 109 zms ZN0 

196 
197 
192 
L37 
L42 
181 
1so 
197 
194 
17G 
178 
181 

96 
178 
157 
137 
116 
105 

90 
175 

(1) VF8o2 
(2) VF862 
(3) VF89J 

3.2 
2.9 
2.5 
2.1 
2.7 
2.4 
2.3 
2. 9 
2. 9 
2.3 
2.3 
2.4 
1.3 
2.3 
2.0 
1.6 
1.5 
1.3 
1.3 
2.3 

6.5 
6.3 
4.9 
4.5 
5-7 
4.8 
4.8 
6 .3 
6.2 
4.7 
L.7 
4.8 
3.0 
4.7 
4.2 
3.8 
3.2 
2. 8 
2.6 
4.6 

(4) :.:n Eaphthinate 

- 1.5 -

192 84 
244 84 
624 82 
328 94 
390 100 
208 78 
206 77 
264 84 
205 83 
214 76 
234 76 
18f 78 

28 0. 5 (4) 
213 90 
224 100 
256 106 
234 116 
28J 125 
302 129 
254 84 
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TABLE VII 
r-
> 
V') 

V') 

Co:npcsitior. of Primers - Alkyd Series ..... -,..., 
Panel Inhibitive Asbes- Alkyd BK 10% AL 6% Co 2~ Pb 

q 

No , Firmicnt tine Resin 3962 Stcarate Nanhth . Naphth. Xylol 

(gns) {gms) (gms) (gms) tgr.is) (gms) (gms) (gl'!S ) 

PA-1 4h8 (1) 80 702 (5) 161 64 1.8 J . 5 320 

2 489 (2) 80 702 (5) 161 64 1.8 3.5 471 

3 L92 (3) 82 715 (5) 163 65 1.8 3.6 u2 
4 4Sl ('"') 80 702 (5) 161 64 1.8 3. 5 321 

5 L6h (1) 83 704 (6) 166 66 2. 3 4. 8 183 

6 507 (2) 83 704 (6) 166 66 2 . __, l.i. 8 183 

7 Li6li (3 ) 83 70L (6) 166 66 2 . J 1... 8 183 

8 467 (4) BJ 704 (6) 166 66 2.3 h. 8 183 

9 461 (1) 82 822 (7) 165 66 2.1 4. 4 126 

10 SOL (2) 82 822 (7) 165 66 2.1 4. ) .. 126 

11 h97 (3) 82 822 (7) 165 66 2.1 L. l 132 

12 h61 (L) 82 822 ( 7) 165 66 2.1 4. 4 126 

13 488 (1) 87 788 (8) 175 70 2.1 4. 4 367 

14 533 (2) 87 788 (8) 175 70 2.1 4.4 387 

15 5?6 (3) 87 788 ,8) 175 70 2.1 4. L 387 

16 488 (' ) 87 788 (8) 175 70 2.1 4. 4 367 

17 51.r (1) 95 656 (9) 190 76 1.3 2. 7 21.i1 

18 564 (2) 95 656 (9) 190 76 1.3 2. 7 2ia 

19 542 (3) 92 641 (9) 165 74 l.J 2.6 264 

20 51.C, ( I ) 95 656 (9) 190 76 1.3 2.7 247 

21 *4!;8 (1) oO 702 (5) 161 64 1.8 3. 5 320 

22 *h6L (1) 83 70L (6) 166 66 2. 3 4.8 183 

2J ~d/1 (1) 82 822 (7) 165 66 2.1 4.4 126 

21, •:cl.1iJ8 (1) 87 778 (8) 175 70 2.1 4. !. Jb7 

?..5-27 Control 

* Contains 1 .6 gms MaleicAcid (6) Beckosol ill 

(1) Zn Yellow (7) Beckosol #1313 

(2) St . ~hroroate (8) 3eckosol #1320 

(3) ZTO (9) Glyptal- ZN 3293 

(4) Zinc Chromium Selenate 
(5) F.ezyl 728- 5 
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TABLE VIII 

'2 
("") ,..... 
> 

Composition of Primers - Standard Series V> 
V> 

...... 

Panel Inhj_bitive Asbes- Rezyl 10% Al 6$ Co 24% Pb 
n-, 

BK 0 

No, Pi,sment the 113 3962 Stearate Naphth . Naphth . iylol 
(.::. .s) ( .)'11S} ( v-.s} ( :;ns) tgms) (::;ms) (gms) (gms ) 

PS-1 521 (la) 94 673 186 74 ? ,.6 5.4 167 
2 56!1 (2) 94 67J 186 74 2.6 5.4 330 
3 900 (3) 94 673 186 7h 2.6 5,4 280 
4 %2 (4) 91 659 182 73 2.6 5.4 182 

5 1127 CS) 94 673 186 74 2.6 S,.4 360 
6 697 (6) 93 672 186 71.i. 2.6 5.4 167 
7 521 (lb) 94 673 186 74 2.6 5,4 360 
8 409 (la) 81 586 162 65 2.3 4-7 503 

h9 (7) 
9 697 (8) 93 672 186 74 2.6 5.4 317 

10 520 (9) 94 673 186 74 2.6 5.4 280 
11 1.:71 (10) 79 568 157 62 2. 2 h.6 300 
12 Control 

13 391 (la) 
(:/· (11) 94 673 186 74 2.6 5.h 610 

14 454 (la) 
so (12) 90 651 180 72 2. 5 5.2 188 

15 521 (le) 94 673 186 74 2.6 5.L 360 
16-:i- 770 (le) 990 275 118 5. 5 8.2 450 
17 770 (lb) 990 275 77 5. 5 8.2 481 

➔:- Contains 1. 54 gms . Maleic Anhydride (6) Barium Chromate 

(la) Zn Chrorr:ate (7) Magnesium Oxide 
(lb) Zn C'1romatc (8) Calcium Chro~ate 
(le) Zn Chrom;:ite (9) Zinc Chromium Selenate 

(2) Strontium Ch•·omate (10) ZTO 
(J) Lead ~hromate (11) Magnesium Chromate 
(L) Lead Sulphate (12) Magnesi1.h~ Sulphate 
(5) Potassium Chromate 

- l 7 -



TABLE IX 

Cor:iposition of Fri:ners - 1.uscellaneous Series 
,, 

Panel Pizmentation Binder Thirm.er Asbes ... 
No . li,'!'10t:."1t Pigment Amount Ite:n Amount Item tine 

PV-1 hJ 8 gms Zn Yell ovr 2070 gns Vinylite I &II 313 gms Xylol 7~c:: 
2 474 Sr Yell ow 11 11 It 363 11 78 
3 1:72 ZTO 11 II It 1144 11 78 
4 437 Zn Cr-5:}lenatc " ll II 438 " 76 

5 237 Zn Yel low 802 II III 127 ll h2 
6 2...,0 '.)u 3r Yello~•r 11 II II 127 II 42 
7 255 ZTO II II II 160 II 42 
8 236 Zn Cr ~lena te II It II 127 II 42 

9 142 Zn Yellow 86h ll IV 50 lt 25 
10 154 Sr Yellow 11 II It so II 2 C: 

✓ 

11 1 .... , :,_ ZTJ II II It 50 11 25 
12 llJ. Zn Cr &llenate II II II 50 II 25 

13 Control (AN-TT-P-656b) 
ll CJr.trol Ucilon Primer L05-P 

327 1326 2
Acryl oid 384 

4 . 58 PK-1 Zn Yellovr I 'rhinner 

2 " ) Sr Yello;: II II II 384 II 58 
.) .-'·' 

3 376 Z7J II II II 384 11 58 
!, 326 Zn.Cr &lh:nate II II It 384 II 58 

5 64lt Zn Yellow 1801 3Acryloid II 215 Xylol 115 
6 597 Sr Yzllou II II II 465 II 115 

7 (/)4 ZTO II It n 215 II 115 

8 643 ZnCr Eelenate II ti II 215 11 115 

PF-1 536 Zn :'."ello~·; 800 Duralon 4 48 m- iso- butyl Ketone 
96 

1 - 580 gms Vinylito I 
1~190 F'::1S Vinylite II 

2 - 60 gms Lacquer I 
1266 gr.is Acryloid S- l.0 

3 - 1035 gms Acryloid B- 72 
766 gms Acryloid B- 75 

h - 35 g!lls Ethyl Lactate 
327 gms n- 3utyl Acetate 
25 gms Ethyl Acetate 
47 gms Dibutyl Fhthalate 

- 18 -



T1,ELE X 

T!DE LEVEL EXPOSURE OF P!IE!;(;LJC SETiIES - CORROSION 

Gloss ¼cru1~r Topcoat GlQss ~narnel Topgoat 

Panel L:onths ExJlosyre ~-1-• Panel llonths ExPQl!Ure Fi-

!tlw: 
_!!.9..a._..l...L--1.__L...i__§_n!IJ. J!2.J_ ..l.. .L l _L l l ntl 

Jones Dabney N3122 Zn.Cr. Pricer P-1 10 10 9 9 9 9 9 P-23 10 10 10 10 9 9 9 

Zn. Yellow in 15 gal.tert . butyl phenolic vehicle 2 10 10 10 9 9 9 9 24 10 10 10 10 9 9 9 

Zn. Yellow in 25 gal. p-phenolic vehicle 3 10 10 10 10 9 9 9 25 .10 10 10 10 10 9 9 

Zn. Yellow in 25 gal.tert.butyl phenolic vehicle 4 10 10 10 10 9 9 9 26 10 10 10 11) 10 10 10 

Zn. Yellow in 15 gal. p-ph nolic vehicle 5 10 10 10 10 9 9 i ~i 10 10 10 10 9 9 8 

As PP-2 wi th twice the disp. resin G 10 10 9 9 9 9 10 10 10 10 9 9 8 

As PP-4 with twice the disp. resin 'I 10 9 9 9 9 9 9 29 10 10 10 10 10 10 10 

Sr.er. in 15 gal.tert.butyl phenolic vehicle e 10 10 10 10 9 9 9 30 10 10 10 9 9 9 9 

ZTC Cr. in 15 gal. tert . butyl phenolic vehicle 9 10 10 10 10 9 9 9 31 10 10 10 10 10 9 9 

Sr.Cr . in 25 gal.tert.butyl phenolic vehicle 10 10 10 10 10 9 9 9 32 10 10 10 10 10 9 9 

ZTO Cr. in 25 gal. tert. butyl phenolic vehicle • 11 10 10 10 10 10 10 10 33 10 10 10 10 9 9 9 

Zn. Yellow Fcrr.Arnm. Phos, in 15 gal,tert.tutyl phenolic vehicle 12 10 10 10 10 9 9 9 34 10 10 10 10 10 9 9 

I-' ~r.Cr,?err.A~m.Phos, in 15 gal. tert.butyl phenolic vehicle 13 10 10 10 10 9 9 9 35 10 10 10 9 9 8 8 

-D Zn.Cr . Sol ennt e in 15 gal. tort. butyl phenolic vehicle 14 10 10 10 10 9 9 9 36 10 10 10 10 9 9 9 

Zr.. dust and ZnO in 15 gal.tert,butyl phenolic vehicle 15 5 2 0 0 0 0 0 37 5 2 0 0 0 0 0 

As PP-2 at 35% p.v . c. 16 10 10 10 10 10 9 9 38 10 10 9 9 0 8 8 

f,s PP-2 at 4◊% p.v . c. 17 10 10 10 10 10 9 9 39 10 10 9 9 9 8 8 

As PP- 2 at 45% p,v.c. 18 10 10 10 10 10 9 9 40 10 9 9 9 9 8 8 

As PP-2 at 50% p.v . c. 19 10 10 10 10 10 9 9 41 10 10 9 9 9 9 8 

As PP-2 at 55% p,v.c. 20 10 10 9 9 9 9 9 42 10 10 10 9 9 8 7 

As PP-2 at 6(1f, p.v . e. 21 10 10 9 9 9 8 8 43 10 10 10 10 10 9 9 

Si"lilar t o PP-2 
22 10 10 10 10 10 9 9 44 10 10 10 9 9 9 9 

DuPont Spec, AN-l'T-P-656B 46 10 10 10 9 9 9 9 45 10 10 10 9 9 9 9 

• Panel rated upon return to Laboratory. 

a 11 -' r s s v 1 3 tJ '.l 



'tAELE .<I 

Tl!JE LEVl!:L EXPuSUl'.E OF PHEl:OLIC !.iE.RH.S - GENERAL APPEARANCE 

Gloss L8Qgyer To112oat QlQl!S t;Mmtl T21122at 

Panel ~·onth~x112suI Fi- l'anel ~'.onthl! t;2rno11!lre Fi-

fr.i.!!:.ll --1i.2i_ ....1.... ..L ...L :I... nu ..!!.2.a_ ...L .L ..L ...L l -1.. naJ. 

:ones Oatney w3122 Zn .Cr. Pri~er P-1 9 7 7 6 6 g 6 P-23 9 8 7 7 7 7 7 

Zr . Yellow in 15 gal.tart.butyl phenolic vehicle 2 9 7 7 6 6 6 24 9 8 7 7 7 7 7 

lr. Yellow in 2S gal. p-phenolic vehi cle 3 9 7 7 6 6 6 6 25 9 8 7 7 7 7 7 

Zr,. Ye l l o,. i n 25 gal.tert. but yl phenolic vel.~cle 4 9 7 7 6 6 6 6 26 9 8 7 7 7 7 7 

l n . Yollovt i n 15 gal. p-phenolic vth1cle ~ 9 7 7 6 6 6 6 ~i 9 8 7 7 7 7 7 

As FP-~ with twice the d isp. resin 9 7 7 6 6 6 6 9 8 7 7 7 7 7 

A~ P - 4 with tw!ce the disp. r esi n 7 9 7 7 6 6 6 6 29 9 8 7 7 7 7 7 

Sr.Cr, i n 15 gal.tert,butyl \'Jhenolic vehicle 8 9 7 7 6 6 6 6 30 9 8 7 7 ? 7 ? 

Zc v Cr. in 15 gal,tert.butyl phenolic vehi cle 9 9 7 7 6 6 6 6 31 9 8 7 7 7 7 7 

c, r .Cr. in 25 r.al. tort. but,-1 phenolic veiiicl e 10 9 7 7 6 6 6 6 32 9 8 7 7 7 7 7 

UO Cr. in 25 eol.tert.butyl phenolic v&hicle 11 9 7 7 6 6 6 6 33 9 8 7 7 7 7 7 

Zn. Yellow Perr.A,..m.Phos, in 15 gal.tart.butyl phe11ol1c vohicle 12 9 7 7 6 6 6 6 34 9 8 7 7 7 7 7 

N Sr .Cr, i"err-.A,:rr.,Phos, in l'.i v,al.tcrt,butyl phenolic v&h1cle 13 9 7 7 6 6 6 6 35 9 8 7 7 7 7 7 

0 Zn.er.Selenate in l~ gal.tert,butyl phenolic vehicle 14 9 7 7 6 6 6 6 36 g 8 7 7 7 7 7 

Zn. dust and ZnO J n 15 gal. tert, butyl phenolic vehicle 15 6 6 0 0 0 0 0 37 6 0 0 0 0 0 

As PP-2 at 35% p.v.c. 16 9 7 7 6 6 6 6 38 9 8 7 6 6 6 6 

As PP- 2 at 4~ p,v.c, 17 9 7 7 6 6 6 6 39 9 8 7 6 6 6 6 

As PP-2 at 45f; p,v,c. 18 9 7 7 6 6 6 6 40 9 8 7 6 6 6 6 

As PP-2 at 50f p,v,c. 19 9 7 7 6 6 6 6 41 9 8 7 7 7 7 6 

As PP-2 at 55% p.v,c. 20 9 7 7 6 6 6 6 42 9 8 7 7 7 7 5 

As PP-2 at 6r:11, p.v,c. 21 9 7 7 6 6 6 6 43 9 8 7 7 7 ? 7 

Simila r to PP-2 
22 9 7 7 6 6 6 6 « 9 8 7 7 7 7 7 

DuPont Spec . AN-TT-P-656B 46 8 7 6 4 3 2 6 45 9 8 ? 7 7 7 7 

a=11ns~v1:1Nn 



!ABLE XII 

i~IA! I 1/iEA!HER EXPOSURE OF PHENOLIC SEkIES - GENERAL APPEARANCE 

QlQ~~ k\~gyer To2coat Q!oi~ E~m~l T22co1t 

Panei ~'.onthi f.:fSY[I Fi- Panel ~2nt ~ E11201J.1!:e Fi-

~ 
.l!.2...... .L ..L - lQ_ li nu ~ .L ..L ..L JL .lQ li n!!.l 

:ones Dabney #3122 Zn.Cr . Primer P-l 10 8 7 6 6 5 5 P-23 10 8 7 7 7 6 6 

Zn. Yellow in 15 gal.tort.butyl phenolic vehicle 2 10 8 7 6 6 5 5 24 10 8 7 7 7 6 6 

ln. Yellow in 25 gal . p-phenol1c vehicle 3 10 8 7 6 6 5 5 25 10 8 7 7 7 6 6 

z.n. Yellow in 25 gal . tert,butyl phenolic vehicle 4 10 8 7 6 6 5 5 26 10 8 7 7 7 6 6 

Zn. Yellow in 15 gal. p-phenolic vehicle g 9 8 7 6 6 5 5 27 10 8 7 7 7 6 6 

~s PP-2 with twice the d i sp. resin 
10 8 7 6 6 5 5 28 10 8 7 7 7 6 6 

As PP-4 with twice the disp. resin 7 10 8 7 6 6 5 5 29 10 8 7 7 7 6 6 

Sr.Cr . in 15 gal,tert.butyl phenolic vehicle 8 10 8 7 6 6 5 5 30 10 8 7 7 7 6 6 

ZTO Cr. in 15 gul,tert.butyl phenolic vehicle 9 10 8 7 6 6 5 5 31 10 8 7 7 7 l g 
Sr.Cr . in 25 gal,tert,butyl phenolic vehicle 10 10 8 7 6 6 5 5 32 10 8 7 7 7 

Z.'fO Cr. in 25 gal. tert,butyl phenolic vehicle 11 10 8 7 6 6 5 5 33 10 8 7 7 7 6 6 

I\) 
Zn. Yellow Ferr .Amm,Phos, in 15 gal,tert.butyl phenolic vehicle 12 10 8 7 5 5 5 5 34 10 8 7 7 7 6 6 

.... sr.Cr,Ferr,Amm.Phos. in 15 bal, tert.hutyl phenolic vehicle 13 10 8 7 5 5 5 5 35 10 8 7 7 7 6 6 

Zn.Cr . Selenate in 15 gal,tert,butyl phenolic vehicle 14 10 8 7 5 g 5 5 36 10 8 7 7 7 6 6 

Zn. dust and ZnO in 15 gal,tert.butyl phenolic vehicle 15 10 8 7 g 5 5 37 10 8 7 7 l 6 6 

As PP- 2 at 351' p.v.c. 
16 10 8 7 6 5 5 38 10 8 7 7 5 5 

As PP-2 at 4~ p.v.c. 
17 10 8 7 5 6 5 5 39 10 8 7 7 6 5 5 

As PP-2 at 45% p.v.c. 
18 10 8 7 5 6 5 5 40 10 8 7 7 6 5 5 

As PP-2 at 50,: p.v.c. 
19 10 8 7 5 6 5 5 41 10 8 7 7 6 5 5 

As PP-2 at 55,: p . v. c. 
20 10 8 7 5 6 5 5 42 10 8 7 7 6 5 5 

As PP-2 at 60,: p.v.c. 
21 10 8 7 5 6 5 5 43 10 8 7 7 6 5 5 

.,1~.nar to PP-2 
22 10 8 7 g 6 5 5 44 10 8 7 7 6 5 5 

DuPont Spec. AN-'fT-P-656B 
46 10 8 ? 6 5 5 45 10 8 7 7 7 4 5 

(l=f HI SSV13NO 



TABLE XIII 

ALLOY COMPARISON - PHENOLIC SERIES 

Tldi L1vel E1~osw-~ 
Corrosion General _4ppearance 

Alloy Top Panel Months Expo~re Fi- Months Expo!:rl Fi-
<Manufacturer> Primer ~ No, _l._LLL 6 ll!l L ~.LL nal 

Dow Zn.Yellow in 15 L-51 2-1 10 10 10 9 9 9 9 9 7 7 6 6 6 6 
Amer. Mag. gal. tert. butyl L-51 2-2 10 10 10 10 9 9 9 9 7 7 6 6 6 6 
Revere phenolic vehicle L-51 2-3 10 9 9 7 7 • 6 9 7 7 6 6 • 4 

Dow Sr.Chr. 1n 15 L-51 8-1 10 10 10 10 9 9 9 9 7 7 6 6 6 6 
Amer. Mag. gal.tert.butyl L-51 8-2 10 10 10 9 8 8 8 9 7 7 6 6 6 6 
Revere phenolic vehicle L-51 8-3 10 9 7 5 4 • 3 9 7 7 6 4 • 2 

Dow Zn.Yellow in 15 E-3 24-1 10 10 10 10 9 9 9 9 8 7 7 7 7 7 
Amer. Mag. gal. tert. butyl E-3 24-2 10 10 10 10 10 9 9 9 8 7 7 7 7 ~ Revere phenolic vehicle E-3 24-3 10 9 9 9 9 8 7 9 8 7 7 7 7 

1 
Dow Sr.Chr. in 15 E-3 30-1 10 10 10 9 9 9 9 9 8 7 7 7 7 7 
Amer. Mag. gal.tert.butyl E-3 30-2 10 10 10 10 10 10 9 9 8 7 7 7 7 7 

~Revere phenolic vehicle E-3 30-3 10 10 10 9 9 9 8 9 8 7 7 7 7 6 

1 Dow Zn.Tetroxy Chr. E-3 31-1 10 10 10 10 10 9 9 9 8 7 7 7 7 7 
Amer. Mag •. in 15 gal.tert. E-3 31-2 10 10 10 10 10 9 9 9 8 7 7 7 7 7 
Revere butyl phen.veh. E-3 31-3 10 · 9 9 9 8 7 6 9 8 7 7 7 6 5 

Dow Sr.Chr.&Ferr.Amm. E-3 35-1 10 10 10 9 9 8 8 9 8 7 7 7 7 7 
Amer. Mag. Phos. in 15 gal. E-3 35-2 10 10 10 9 9 9 9 9 8 7 7 7 7 7 
Revere butyl phen.veh. E-3 35-3 10 9 8 8 7 6 5 9 8 7 7 6 6 4 

Dow Zn.Chr.Selenate in E-3 36-1 10 10 10 10 9 9 9 9 8 7 7 7 7 7 
Amer. Mag. 15 gal.tert.butyl E-3 36-2 10 9 9 9 9 9 8 9 8 7 7 7 7 7 
Revere phenolic vehicle E-3 36-3 10 9 9 9 7 7 6 9 8 7 7 6 6 5 

• Removed from exposure racks because of signs of serious corrosion. 

~o.:i. J :a f S ~ V 1 3 N n 



TABLE XIV 

TIDE LEVEL EXPOSURE OF ALKYD SERIES - CORROSION 

Gloss Lacgyer TQpcoat Ql2ss Enamel Topcoat 
Panel Months Exp~i Fi- Panel Months Exposure Fi-

Re~ins Pigments nu No, _! _g ...1 _i _ ~ No, ..! _g ...1 _i -5: _.§. 

Rezyl 728-5 Zinc Chromate A-1 10 9 9 9 8 8 8 A-25 10 10 9 9 8 8 8 

Zinc Chromate• 21 10 10 9 9 8 8 8 45 10 10 10 10 9 9 9 
Sr. Chromate 2 10 10 10 9 8 7 7 26 10 10 10 9 9 8 ? 
ZTO Chromate 3 10 10 9 9 8 7 6 27 10 10 10 9 8 7 6 

Zn.Cr.Selenate 4 10 10 10 10 8 8 8 28 10 9 9 9 8 8 8 

Beckosol 11 Zinc Chromate 5 9 8 8 8 8 7 7 29 10 9 8 8 2 0 0 

Zinc Chromate• 22 10 9 9 9 8 8 8 46 10 10 9 9 9 9 9 
Sr. Chromate 6 10 10 9 9 9 8 7 30 10 10 10 9 8 8 6 

ZTO Chromate 7 10 10 10 9 ? 7 5 31 9 8 8 7 6 - 4 

Zn.Cr .Selenate 8 10 10 9 9 9 8 7 32 10 9 9 8 7 - 5 

Beckosol 11313 Zinc Chromate 9 10 9 9 9 9 8 8 33 10 10 10 9 9 8 ? 
Zinc Chromate• 23 10 10 9 9 8 8 8 47 10 10 10 10 9 9 9 

I\) 
Sr . Chromate 10 10 10 9 9 8 8 8 34 10 9 9 9 8 7 ? 

w ZTO Chromate 11 10 10 10 10 9 8 8 35 10 10 10 10 9 9 8 

Zn.Cr .Seleante 12 10 9 9 9 8 8 7 36 10 10 9 9 9 8 8 

Beckosol #1320 Zinc Chromate 13 10 10 9 9 8 8 8 37 10 9 9 9 8 8 8 

Zinc Chromate• 24 10 9 9 9 8 8 8 48 10 10 10 10 9 9 9 
Sr. Chromate 14 10 10 10 9 8 7 7 38 9 9 9 9 9 9 9 
ZTO Chromate 15 10 10 10 9 8 8 6 39 10 10 10 9 8 8 8 

Zn.er.Selenate 16 10 9 9 9 8 8 7 40 9 9 9 9 8 8 8 

z.v.3293 Zinc Chromate 17 10 10 9 9 8 8 8 41 10 10 9 9 9 9 9 
Sr. Chromate 18 10 10 9 9 8 8 8 42 10 10 10 9 9 9 9 
ZTO Chromate 19 10 10 9 9 8 8 6 43 10 10 9 9 9 8 8 

Zn.Cr. Selenate 20 10 10 9 9 9 9 9 44 10 10 10 9 9 9 3 

Controls a 
AN-TT-656B (duPont) 49 10 9 9 ~ A 

8 8 ~£ lij 1~ lij lij ~ ~ 6 Nat'l.Paint Prod.#115 Primer 52 10 10 10 7 7 
Ault & Wiborg #26983 Mg.Primer 54 10 10 10 9 8 8 8 53 10 10 10 9 9 9 8 

*Plus Maleic Acid and Additional Grinding 

OHHSSVl'.'JNO 



TABLE XV 

TIDE LEVEL EXPOSURE OF ALKYD SERIES - GENERAL APPEARANCE 

Gloss Lac.guer To12coat Gloss E!!imel To12co~t 
Panel Months Exposuri Fi- Panel Months Ex120~:in:~ Fi-

Resins Pigments No, No, .L g_ :L L L 2 nal Lg_ :L Li__ nal 

Rezyl 728-5 pine Chromate A-1 9 7 6 6 5 4 4 A-25 9 8 7 6 6 6 6 
Zinc Chromate• 21 9 7 6 6 5 4 4 45 9 8 7 7 7 7 7 
Sr. Chromate 2 9 7 6 6 5 4 4 26 9 8 7 7 7 7 6 
ZTO Chromate 3 9 7 6 6 5 4 3 27 8 7 7 7 7 5 g Zn.Cr.Selenate 4 9 7 6 6 5 4 4 28 9 8 7 7 7 ? 

Beckosol #1 Zinc Chromate 5 8 7 6 g 4 4 3 29 9 8 7 2 0 0 0 
Zinc Chromate• 22 8 7 6 5 4 3 46 9 8 7 7 7 7 7 
Sr. Chromate 6 8 7 6 5 5 4 3 30 9 8 7 7 7 5 5 
ZTO Chromate 7 8 7 6 5 4 4 2 31 8 8 7 6 4 3 3 
Zn.er.Selenate 8 9 7 6 6 5 4 3 32 9 8 7 7 7 0 3 

Beckosol #1313 Zinc Chromate 9 9 7 6 6 5 4 4 33 9 8 8 8 7 7 6 
Zinc Chromate• 23 9 ? 6 6 ' 4 4 47 8 8 7 7 ? 6 6 
Sr. Chromate 10 9 7 6 6 5 4 4 34 9 8 8 8 7 6 6 

I\) ZTO Chromate 11 9 7 6 6 5 4 4 35 9 8 8 8 7 7 6 
.i,. Zn.Cr.Selenate 12 9 7 6 6 5 4 4 36 9 8 7 6 6 6 6 
I 

Beckosol #1320 Zinc Chromate 13 9 7 6 6 5 4 4 37 9 8 7 7 7 7 6 
Zinc Chromate• 24 9 7 6 6 5 4 3 48 9 8 7 7 7 7 6 
Sr. Chromate 14 9 7 6 6 5 4 4 38 8 7 7 7 7 6 6 
ZTO Chromate 15 9 7 6 6 5 4 3 39 9 8 7 7 7 7 g Zn.Cr .Selenate 16 8 7 6 6 5 4 + 40 8 8 7 7 7 7 

Z. V. 3293 Zinc Chromate 17 9 ? 6 6 5 4 4 41 9 8 7 7 7 7 7 
Sr. Chromate 18 9 7 6 6 5 4 4 42 9 8 7 7 7 7 z ZTO Chromate 19 9 7 6 6 5 4 3 43 9 8 7 7 7 7 
Zn.Cr.Selenate 20 9 7 6 6 5 4 4 44 9 8 7 7 7 7 7 

Controls: 
AN-TT-656B (DuPont) 49 8 7 5 4 2 1 4 50 9 8 7 7 7 7 7 
Nat'l.Paint Prod. #115 Primer 52 8 7 6 4 3 2 4 51 8 8 6 6 6 5 5 
Ault.& Wiborg #26983 Mg.Primer 54 8 7 6 5 3 2 4 53 9 8 7 7 7 7 7 

• Plus Maleic Acid and Additional Gri nding 

a.H1BSY1jN0 



TABLE XVI 

MIAMI WEATHER EXPOSURE OF ALKYD SERIES - GENERAL APPEARANCE 

Gloes Lacguer To~coat Glo~s Enamel TOQCOat 
Panel Months Ex~o~yr~ Fi- Panel Months E~QOSUre Fi-

.Bll..1,ns P;l,gments No 1 .2 ~ ~ 8_ lQ 12 nal No 1 -2~ 6 _ _lQ~n!l 

Rezyl 728-5 Zinc Chromate A-1 9 9 7 7 7 5 5 A-25 9 9 8 8 7 5 5 
Zinc Chromate• 21 9 9 7 7 7 5 5 45 9 9 8 7 7 5 5 
Sr. Chromate 2 9 9 7 7 6 5 5 26 9 9 8 8 7 5 5 
ZTO Chromate 3 9 9 7 7 7 5 5 27 9 9 8 8 7 5 5 
Zn.Cr .Selenate 4 9 9 7 7 7 5 5 28 9 9 8 8 7 5 5 

Beckosol Ill Zinc Chromate 5 9 9 7 7 7 5 5 29 9 9 8 8 7 5 5 
Zinc Chromate• 22 9 9 7 7 7 5 5 46 9 9 8 7 7 5 5 
Sr. Chromate 6 9 9 7 7 7 5 5 30 9 9 8 8 7 5 5 
ZTO Chromate 7 9 9 7 7 7 5 5 31 9 9 8 8 8 5 5 
Zn.Cr.Selenate 8 9 9 7 7 7 5 5 32 9 9 8 8 7 5 5 

Beckosol #1313 Zinc Chromate 9 9 9 ? ? 7 5 5 33 9 9 8 8 8 6 6 
Zinc Chromate• 23 9 9 7 7 7 5 5 47 9 9 8 7 7 g 5 
Sr. Chromate 10 9 9 7 7 7 5 5 34 9 9 8 8 8 6 
ZTO Chromate 11 9 9 7 7 7 5 5 35 9 9 8 8 8 6 6 

I\) Zn.Cr.Selenate 12 9 9 7 7 7 5 5 36 9 9 8 7 7 5 5 
\J"\ 

1 Beckosol fl320 Zinc Chromate 13 9 9 7 7 7 5 5 37 9 9 8 7 7 5 5 
Zinc Chromate* 24 9 9 7 7 7 5 · 5 48 9 9 8 7 7 5 5 
Sr. Chromate 14 9 9 7 7 7 5 5 38 9 9 8 7 7 4 4 
ZTO Chromate 15 9 9 7 7 7 5 5 39 9 9 8 7 7 5 5 
Zn.Cr .Selenate 16 9 9 7 7 7 5 5 40 9 9 8 7 7 5 5 

z.v. 3293 Zinc Chromate 17 9 9 7 7 7 5 5 41 9 9 8 7 7 5 5 
Sr. Chromate 18 9 9 7 7 7 5 5 42 9 9 8 7 7 5 5 
ZTO Chromate 19 9 9 7 7 7 5 5 43 9 9 8 7 7 5 5 
Zn.Cr .Selenate 20 9 9 7 7 7 5 5 44 9 9 8 7 7 5 5 

Controls: 
An-TT-656B (DuPont) 49 9 9 7 6 6 4 4 50 9 9 8 7 7 5 5 
Nat'l. Paint Prod. #115 Primer 52 9 9 7 6 6 3 3 51 9 9 8 7 7 4 4 
Ault. & Wiborg #26983 ~g.Primer 54 9 9 7 6 6 4 4 53 9 9 8 7 7 5 5 

• Plus Maleic Acid and Additional Grinding 

· a"1rH~~V11N!'l 



TABLE XVII 

ALLOY COMPARISON - ALKYD SERIES 

Tide Level Exposyr 
Corrosion General A~~ear~nce 

Alloy Pr!mer Panel M2nths Exposure Fi- Months Exposur~ Fi-
(Manufacturer) Vehicle Pigment •. No, ...1 _g -3. -.i 3 ...§. nal ..l. .1 -3. _! _i n!l 

Dow Rezyl 728-5 Zn.Chr. 25-1 10 10 9 9 8 8 8 9 8 ·7 6 6 6 6 

Amer. Mag. II II 25-2 1~ 10 9 9 8 8 8 8 7 7 6 6 6 5 
Revere II II 25-3 10 9 8 8 6 •• 5 8 7 7 6 5 •• 4 

Dow Beckosol #1 Zn.Chr, 29-1 10 9 8 8 2 0 0 9 8 7 6 2 0 0 
Amer. Mag. II II 29-2 9 9 9 8 7 5 3 8 8 7 7 7 4 3 
Revere II , II 29-3 9 6 4 4 0 0 0 8 7 4 4 o · o 0 

Dow Beckosol #1313 Zn.Chr. 33-1 10 10 10 9 9 8 8 9 8 8 8 7 7 7 
Amer. Mag. II II 33-2 10 9 9 9 9 9 9 9 8 8 7 7 7 7 
Revere II " 33-3 10 9 9 8 7 5 5 9 8 8 7 7 4 4 

I Dow Beckosol #1320 Zn.Chr. 37-1 10 9 9 9 8 8 8 9 8 7 7 7 7 7 
I\) Amer. Mag. II II 37-2 10 9 § 9 9 9 9 9 8 7 6 6 6 7 
°' Revere II II 37-3 9 8 8 7 6 5 8 8 7 7 ? 5 4 

Dow Glyptal #3293 Zn.Chr. 41-1 10 10 9 9 9 9 8 9 8 7 7 7 7 7 
Amer . Mag. II II 41-2 10 10 10 10 9 9 9 9 8 7 7 7 ? 7 
Revere II II 41-3 10 9 9 9 8 7 ? 9 ·a -?-· ? . 'J 6 6 

Dow Rezyl 728-5+• Zn.Chr. • 45-1 10 10 10 10 9 9 9 9 8 7 ? 7 7 7 
AJl)er. Mag. II II • 45-2 10 10 10 10 9 9 9 9 8 7 i 7 ? ? 
Revere II II • 45-3 9 8 7 ? 6 •• 4 8 8 7 5 •• 4 

• Plus Maleic Acid and Additional Grinding 
•• Removed from expo)ure racks because of signs of excessive corrosion. 

Topcoat= (AN-E-3 

·1q1 U ~ S V 1 , •'. I) 



TABLE XVIII 

TIDE LEVEL EXPOSURE OF STANDARD SERIES - CORROSION 

GraY Lacquer (AN-L-2l(Flat)) Blue Lacquer (AN-TT-L51(Gloss)) 
Standard Series Pigment Panel Months Exposure Fi- Panel Months Expose Fi-
in AN-TT-656B Vehicle No, L L L L i... §. !Y&l No, . ..1 ~ ..1 ...i ~ 1ml 

Zinc Chromate S-110 10 10 9 9 8 8 S-15 10 9 9 9 8 8 8 
Strontium Chromate 2 10 9 9 9 8 8 8 16 10 10 9 9 8 8 7 
Lead Chromate 3 10 10 9 8 7 0 0 17 10 9 8 8 8 2 0 
Lead Sulfate 4 9 4 4 0 O O O 18 7 4 0 O O O 0 
Potassium Chromate 5 10 - Lost - - - 19 10 9 9 8 8 7 6 
Barium Chromate 6 10 10 10 9 9 9 8 20 10 10 10 9 9 9 8 
Zn. Chromate (IMP. X2082) 7 10 10 9 9 9 8 8 21 10 9 9 9 8 8 8 
Zn. Chr. - 90%, Magnesium Oxide - 10% 8 10 9 9 9 9 8 8 22 10 9 9 9 9 9 9 
Calcium Chromate 9 10 10 10 9 9 9 9 23 10 9 9 9 9 9 9 
Zn. Chr. Selenate 10 10 9 9 9 8 8 8 24 10 9 9 9 9 8 8 
Zn. Tetroxy Chromate 1110 10 10 10 9 9 9 25 10 10 10 9 9 9 7 

~ Zn. Ohr. (DuPont AN~TT-P-656B) 12 10 10 10 9 8 8 8 26 10 9 9 9 9 8 8 
Zn. Ohr. - 90%, Mg.Ohr. - 10% 13 10 9 9 9 9 8 8 27 10 10 10 9 9 9 8 

' Zn. Chr. - 90%, Mg. Sulfate - 10% 14 10 10 10 9 9 8 8 28 10 9 9 9 8 8 8 
Zn. Ohr. (IMP. X2127) 58 10 9 9 9 9 9 8 
Zn. Chr. (I?tP. 2127) 59 10 10 10 9 9 9 8 
Zn. Chr. (IMP. 2082) 60 10 10 10 9 9 9 9 

· ·-t!1f":JBSV1'H.!O 



TABLE XIX 

TIDE LEVEL EXPOSURE OF STANDARD SERIES - CORROSION 

Standard Series Pigment 
in AN-TT-6S6B Vehicle 

Zinc Chromate 
Strontium Chromate 
Lead Chromate 
Lead Sulfate 
Potassium Chromate 
Barium Chromate 
Zn. Chromate (IMP. X2082) 
Zn. Chr. - 90%, Magnesium Oxide - 10% 

1 Calcium Chromate 
Zn. Chr. Selenate 

~ Zn. Tetroxy Chr·omate 
1 Zn. Chr. (DuPont AN-TT-P-656B) 

Zn. Chr. - 90%, Mg.Chr. - 10% 
Zn. Chr. - 90%, Mg. Sulfate - 10% 
Zn. Chr. (IMP. X2127) 
Zn. Chr. (IMP 2127) 
Zn. Chr. (IMP. 2082) 

Gray Enamel (AN-E-?(Flat)) Blue Enamel (AN-E-3(Gloss)) 
Panel Months Exposure Fi- Panel Months Expo~e Fi-

No.._ ..l _g -3. ..i _3 6 ~ No, _!. _g ...l _i 6 DU 

S-29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

10 9 9 9 8 8 8 
10 10 9 9 8 8 8 
10 9 9 8 6 O O 

7 4 0 O O O 0 
10 7 9 9 8 8 7 
10 10 9 9 8 8 8 
10 10 9 9 8 8 8 
10 9 9 9 8 8 8 
10 9 9 9 4 7 8 
10 10 9 9 8 9 8 
10 10 10 10 9 9 9 
10 10 9 9 9 9 9 
10 10 10 9 9 9 9 
10 10 10 9 9 9 9 

S-43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
61 
62 

10 9 9 9 9 
10 9 9 9 8 
10 9 8 7 4 

7 4 0 0 0 
10 9 8 8 7 
10 10 9 9 9 
10 9 9 9 9 
10 10 10 9 9 
10 10 10 9 9 
10 10 9 9 9 
10 10 10 9 9 
10 10 9 9 8 
10 10 10 10 10 
10 9 9 9 9 
10 9 9 9 9 
10 10 9 9 9 
10 10 10 10 10 

9 8 
8 7 
0 0 
0 0 
6 6 
9 9 
8 8 
9 8 
9 9 
9 8 
8 8 
8 8 
9 8 
9 8 
9 8 
9 8 
9 9 
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TABLE XX 

TIDE LEVEL EXPOSURE OF STANDARD SERIES - GENERAL APPEARANCE 

Gray Lacquer (AN-L-2l(Flat)) Blue Lacquer (AN-TT-l-5l(Gloss) 

Standard Series Pigment in Panel Months Exposure Fi- Panel Months Expo:,f'e Fi-

AN-TT-656B Vehicle .J'iQ.s_ J. _g -3. _i ..2 6 nal No, -1. _g ..J. ...i 6 nu 

Zinc Chromate S-1 7 7 6 6 6 5 6 S-15 7 7 6 4 4 3 4 

Strontium Chromate 2 7 7 6 6 6 5 5 16 7 7 7 5 4 3 4 

Lead Chromate 3 7 7 6 6 5 0 0 17 7 7 7 4 4 0 0 

Lead Sulfate 4 7 7 6 0 0 0 0 18 7 7 0 0 0 0 0 

Potassium Chromate 5 7 - - - - -lost 19 8 8 8 7 7 6 4 

Barium Chromate 6 7 7 6 6 6 6 4 20 7 7 6 4 3 3 3 

Zn. Chromate (IMP. X2082) 7 7 7 6 6 6 5 5 21 7 7 6 4 3 3 3 

Zn. Chr. - 90%, Magnesium Oxide - 10% 8 7 7 6 6 6 5 5 22 7 7 6 4 4 3 3 

I Calcium Chromate 9 7 7 6 6 6 6 6 23 7 7 6 4 4 4 4 

"' Zn. Chr. Selenate 10 7 7 6 6 6 6 6 24 7 7 6 4 4 3 4 

'° Zn. Tetroxy Chromate 11 7 7 6 6 6 6 l 25 7 7 6 4 4 4 2 

I Zn. Chr. (DuPont AN-TT-P-656B) 12 7 7 6 6 6 6 26 7 7 6 4 4 3 4 

Zn. Chr. - 90%, Mg.Chr. - lo% 13 7 7 6 6 6 6 5 27 7 7 6 4 4 4 4 

Zn. Chr. - 90%, Mg. Sulfate - 10% 14 7 7 6 6 6 6 5 28 7 7 5 4 3 3 3 

Zn. Chr. (IMP. X2127) 
58 7 7 6 5 4 4 4 

Zn. Chr. (IMP. 2127) 
59 7 7 6 5 4 4 4 

Zn. Chr. (IMP. 2082) 
60 7 7 6 5 4 4 4 

a:n-1rsrv1:rnri 



TABLE XX.I 

TIDE LEVEL EXPOSURE OF STANDARD SERIES - GENERAL APPEARANCE 

GraI Enamel ~AN-E-2{Flatll Blue Enamel {AN-E-3tGloss}l 
Standard Series Pigment Panel Months Exposure Fi- Panel Months Expo3 e Fi-
in AN-TT-656B Vehicle J!Q..,_ ....l _g ...1 _1 -5. 6 nal No, " -1 _g _,l --1 6 nal 

Zinc Chromate S- 29 7 7 6 6 6 5 3 S-43 8 7 7 7 7 7 5 
Strontium Chromate 30 8 7 7 6 6 6 3 44 8 7 7 7 7 7 5 
Lead Chromate 31 8 7 6 6 5 0 0 45 8 7 7 7 5 0 0 
Lead Sulfate 32 8 7 0 0 0 0 0 46 8 7 0 0 0 0 0 
Potassium Chromate 33 9 8 7 7 7 7 4 47 7 6 6 5 4 4 4 
Barium Chromate 34 9 7 6 5 5 5 4 48 8 8 7 7 7 7 6 
Zn. Chromate (IMP. X2082) 35 9 8 8 8 8 8 3 49 8 8 7 7 7 7 6 
Zn. Chr. 9 90%, Magnesium Oxide - 10% 36 9 8 8 8 8 8 3 50 8 8 7 7 7 7 7 
Calcium Chromate 37 9 8 8 8 8 7 3 51 8 8 7 7 7 7 7 

I Zn. Chr. Selenate 38 9 8 8 8 8 8 3 52 8 8 7 7 7 7 7 
l,J Zn. Tetroxy Chromate 39 9 7 6 6 6 6 5 53 8 8 7 7 7 7 7 
0 Zn. Chr. (Du.Pont AN-TT-P-656B) 40 9 7 6 6 6 6 5 54 8 8 7 7 7 4 5 
I Zn. Chr. - 90%, Mg.Chr. - 10% 41 9 7 6 6 6 6 4 55 8 8 7 7 7 7 7 

Zn. Chr. - 90%, Mg. Sulfate - 10% 42. 9 7 6 6 6 6 3 56 7 7 7 7 6 6 6 
Zn. Chr. (IMP. X2127) 57 8 8 7 7 7 7 6 
Zn. Chr . (IMP.2127) 61 8 8 7 7 7 7 6 
Zn. Chr . (IMP. 2082) 62 8 8 7 7 7 7 7 
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TABLE XXII 

MIAMI WEATHER EXPOSURE OF STANDARD SERIES - GENERAL APPEARANCE 

Gray lacquer (AN-L-21CFlat)) Blue Lacquer (AN-TT-L5l(Gloss)) 
Standard Series Pigment Panel Months EXROSure Fi- Panel Months Ejosure Fi-
in AN-TT-626B Vehicle No 1 _g -i 6 a 10 12 nu No 1 _g ....i 6 lQ .ig w 
Zinc Chromate S-1 ? ? 6 6 4 2 2 S-15 8 ? 6 5 4 3 3 
Strontium Chromate 2 ? 7 6 6 4 2 2 16 8 7 6 5 4 3 3 
Lead Chromate 3 7 7 6 6 4 2 2 17 8 7 6 5 4 3 3 
Lead Sulfate 4 7 7 6 6 4 2 2 18 8 7 6 5 4 3 3 
Potassium Chromate g 7 7 7 7 6 l l 19 6 6 g 4 3 1 1 
Barium Chromate 7 7 6 6 4 2 2 20 9 7 5 4 3 2 
Zn. Chromate (IMP. X2082) 7 7 7 6 6 4 2 2 21 9 7 6 5 4 3 3 
Zn. Chr. - 90%, Magnesium Oxide - 10% 8 7 7 7 6 2 2 2 22 8 6 g 4 4 2 2 
Calcium Chromate 9 7 7 6 6 4 2 2 23 9 7 5 4 3 2 

w Zn. Chr. Selenate 10 7 7 6 6 4 2 2 2'4 9 7 6 5 4 3 3 
I-' Zn. Tetroxy Chromate 11 7 7 6 6 4 2 2 25 9 7 6 5 4 3 3 

Zn. Chr. (DuPont AN-TT-P-656B) 12 7 7 6 6 4 2 2 26 9 7 6 5 4 2 2 
Zn. Chr. - 90%, Mg.Chr. - 10% 13 7 7 6 6 4 2 2 27 9 7 6 5 4 2 2 
Zn. Chr. - 90%, Mg.Sulfate - 10% 14 7 7 6 6 4 2 2 28 8 7 6 5 4 4 4 
Zn. Chr. (IMP. X2127) 58 9 7 6 5 4 2 2 
Zn. Chr. (IMP, 2127) 59 9 7 6 5 4 2 2 
Zn. Chr. (IMP. 2082) 60 9 7 6 5 4 2 2 

' 
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TABLE ilIII 

MIAMI WEATHER EXPOSU?.E OF STANDARD SERIES - GENERAL APPEARANCE 

Grar Enamel ~AN- E-Z~Flatll Blue Enamel ~AN-E- 3~Glossll 

Standard Series Pigment Panel Months Ex~osure Fi• Panel Months Exnosure Fi-

ln AN•TT-62~B Veh!cle No 1 2 4 ; S 10 12 naJ. No 1 2 4 e S 10 12 naJ. 

Zinc Chromate S-29 9 8 7 7 5 2 2 S-43 9 8 7 6 4 4 4 

Strontium Chromate 30 9 8 7 7 5 2 2 44 9 8 7 6 4 4 4 

Lead Chromate 31 9 8 7 7 4 2 2 45 9 8 7 6 4 4 4 

Lead Sulfate 32 9 8 7 7 4 2 2 46 9 8 7 6 4 4 4 

Potassium Chromate 33 7 9 9 9 8 8 1 47 6 6 l 5 5 3 2 

Barium Chromate 34 9 8 8 7 5 2 1 48 9 7 5 4 3 2 

Zn. Chromate (IllP. X2082) 35 9 8 8 7 i 2 2 49 9 7 6 5 4 3 3 

Zn. Chr. - 90%, Magnesium Oxide - 10% 36 9 9 9 9 7 3 50 9 7 6 5 4 3 3 

Calcium Chromate 37 8 8 8 8 8 7 3 51 9 7 6 5 4 3 3 

v-1 Zn. Chr . Selenate 38 10 8 8 7 5 2 2 52 9 7 6 5 4 3 3 

I\) Zn. Tetroxy Chromate 39 9 8 8 7 5 2 2 53 9 7 6 5 4 3 3 

Zn. Chr . (DuPont AN-TT-P- 6568) 40 10 8 8 7 5 2 2 54 9 7 6 5 4 3 3 

Zn. Chr. - 90%, Mg.Chr. - 10% 41 10 9 8 7 5 2 2 55 9 7 6 5 4 3 3 

Zn. Chr. - 90%, W.g. Sulfate - lo% 42 10 9 8 7 5 2 2 56 9 7 6 5 4 2 2 

Zn. Chr. (IMP. X2127) 57 9 7 6 5 4 3 3 

Zn. Chr. (IMP. 2127) 
61 9 7 6 5 4 3 3 

Zn. Chr. (IMP. 2082) 
62 9 7 6 5 4 3 3 
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TABLE XXIV 

TIDE LEVEL EXPOSURE OF MISCELLANEOU~ SERIES - CORROSION 

Vinyl Topcoat (EV-1) 
Panel 

Veh~cle Pigment No. 

VMCH-VYHH Zinc Chromate V-1 
It Sr. Chromate 2 
11 ZTO Chromat e 3 
II w . Cr. Selenate 4 
11 Sr . Clir . - 90%; Amra . Ferro. 15 

PLos .-10,t 

AYAF Zinc Chromate 5 
II Sr . Chromate 6 
II ZTO Chromate 7 
It Zn . ~hr. Selenate 8 

XYHL Zn . Chromate 9 
II Sr. Chromate 10 
11 ZTO Chromate 11 
ft Zn . Cr. Selenate 12 

Vinyl Controls 

Ucilon Primer 405P--Ucilon Topcoat (EV- 2) V-13 
AN-TT-P-656B--Gloss Lacquer Topcoat(AN-TT- V-14 

151) 

-3.3-

Months Exposure 
1 ~ 3 4 ; 0 

10 10 10 10 9 9 
10 10 10 10 10 9 
10 9 9 9 9 9 
10 9 9 9 9 9 
10 9 9 9 8 7 

10 10 9 9 9 6 
10 10 9 9 9 7 
10 10 9 9 8 8 
10 10 9 9 9 9 

10 10 9 9 9 9 
10 10 10 10 8 7 
10 10 10 10 9 9 
10 10 10 8 8 7 

10 10 9 8 7 7 
10 10 9 8 8 8 

Lab 
Rating 

9 
9 
7 
9 
5 

4 
5 
4 
9 

8 
6 
7 
6 

5 
6 

C: 
:. 
<' ,.... 
:i,. 

4 
~ 
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T ADLE X.,'{i/ 

TIDE LEVEL EXPOSURE OF jHSCELLANEOUS SERIES - CORROSION 

Acr:,loid Topco.it (EK- 1) 
Panel Ivon th, 1:·.:.pos·1re 

Vehicle Pigment No . 12"'-3 4 ~ 

Acr .tbid A- 10- 1Ji trocel Zn . Chromate }:-1 10 10 10 10 9 9 
II S!'. Chromate 2 10 10 9 9 9 9 
11 ZT0 C11ro:ma~o 3 10 10 9 9 ,I 8 
ti Zn . Cr . Selcn::i.te 4 10 10 9 9 9 9 

;'.,.cryloid B-72 & B-75 Z."l. Chronatc 5 10 10 9 9 8 8 
II Sr . C.hro:"latc 6 10 10 9 9 9 9 
ti ZT0 Chromate 7 10 10 10 9 9 9 
II Zn .Cr . Sclvnc1tc 8 10 10 10 9 9 9 

Fur<'mc Series - Zn . Chronat ~ 

Panel :;'onths Exp,1s.1ra 

To".lcoat ~\0 . l 2 3 
I 

4 ~ 6 

I,t . Gr'l_.r Alkyd Enamel ( .. , .., 7 ' F-1 10 10 10 10 9 9 .hf• - .!!.- I 

Sea Blue Alkyd Enam~l (i~N-E-3) 2 10 10 8 8 8 7 
L-" Gray Lacquc;r (AN- L- 21) 3 10 10 9 9 8 7 

\, . 

Sea Bl:..~ LacT1er (JJi- TT-6-51) 4 10 9 9 9 8 8 

- 34 -

Lab . 
Ratin~ 

9 
9 
8 
9 

7 
8 
8 
8 

Lab. 
Rating 

8 
6 
8 
6 

<"'II 

... ..., 

..,... -



TABLE XXVI 

"'IDE LEVEL SXPOSURE OF ~'IS8-:<:LT-.P!EOUS SERIFS - GEl'E!W. APPEARA:.iCE 

Vinyl Topcoat (EV-1) 
P<>-'1el 

Vehicle Figment No . 

Vl'C H- W.{}iH Zinc Chromate V- 1 

" Sr . Chromate 2 
II ZTO Chror..ate 3 
II Zn.Cr . S'"'lenatc 4 
" Sr .Chr. - 90t;Ar.un. 15 

Ferro .Phos .-10% 

AYAF Zinc Chromate 5 
II Sr . Chromate 

, 
0 

II ZTO Chromate 7 
II Zn .Cr. St..lenate 8 

XYHL Zinc . Chromate 9 
II Sr . Chromate 10 
It ZTO Chromate 11 
II Zrt.Cr. Selenate 12 

Vinyl Controls 

Ucilon Primer 405P--Ucilon Topcoat (EV- 2) V- 13 
AI:-TT- P- 656B--Gloss Lacquer Topcoat V-14 

(bN-TT-151) 

.,. 3.5-

r.:onths Exposure 
1 2 3 4 > 15 

8 8 8 8 8 8 
8 8 8 8 8 8 
8 8 8 8 8 8 
8 8 8 8 8 8 
8 8 8 7 7 6 

8 8 8 7 7 4 
6 8 8 7 7 6 
8 8 8 7 7 7 
8 8 8 7 7 2 

8 8 8 7 7 4 
8 8 8 7 6 5 
6 8 8 7 7 7 
8 8 8 7 7 6 

6 ::> 4 3 3 3 
8 8 6 4 4 J 

Lab. 
Rating 

8 
8 
6 
8 
4 

4 
5 
5 
6 

6 
2 
5 
4 

4 
5 

,c-: 
:.~ 
('"') ,... 
::i... 
<.,~ ..,, 

-
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TABLE JC.VII 

TIDE LEVEL ID:POSURE OF ~':ISCELLA1':EOU3 SERIES - GE[ERAL APPEARANCE "'T 

Acryloid Topcoat (EK- 1) 
Pa>1el Months Exposure Lab. 

Vehicle Pigment No. 1 2 j 4 5 0 Rating 

Acryloid A-10 ~fi trocel Zn Chromate K- 1 9 8 8 8 8 8 8 
II Sr. Chr0ma.te 2 9 8 8 8 8 8 7 
11 ZTO Chromate 3 9 8 8 8 8 7 7 
11 Zn .Cr. Selenate l 9 8 8 8 8 8 8 

Acryloid 3- 72 & B- 75 Zn . Chromate 5 7 7 6 5 5 5 5 
" Sr. Chromate 6 7 7 6 5 5 5 5 
II ZTO Chromate 7 7 7 6 5 s 5 5 
II Zn . Cr . selemate 8 7 7 6 5 5 5 5 

Furane Series - Zn . Ct.romate 

Panel !!onths Exposure Lab. 
No . 1 2 3 4 5 

, 
0 Rating 

Lt . Gray Alk-yd Enamel (JJ.•;- E-7) r - 1 9 8 7 7 7 7 3 
Sea Blue Alkyd Enamel (AN- E-3) 2 8 8 7 7 7 6 3 

Lt. Gray Lacquer (PJJ- L- 21) 3 7 7 6 6 6 5 4 
Sea Blue Lacquer (Af!-~r-6-51) 4 7 7 6 h h 2 2 

- 36·-



TABLE ~Q-~III 

Hlb.::I ·:iEA7HER EXPOSURE OF ~.U:SCZLLA!-1EOUS SERIES - GFl':ERAL APPEARANCE 

Vinyl Topcoat (EV- 1) 
Panel 

Vehicle Pigment r~o. 

vucH-vnm Zn . Chromate V- 1 
11 Sr. Chromate 2 

II ZTO Chromate 3 
11 Zn. Cr . Selenate ' 4 

II sr.Chr .-90%; Amm. 15 
Fcrro.Phos-10,t 

AYAF Zn . C~romate 5 
11 Sr. Chromate 6 
11 ZTO Chromate 7 
II Zn .Cr . Sdenato 8 

XYHL Zr. . Chromate 9 
II Sr. Chromate 10 
II ZTO Chromate 11 
II Zn .Cr .Selenate 12 

Vinyl Controls 

Ucilon Pri."1,_r li05P- rcilon Topcoat. (EV-2) 

.c1N- TT- P- 656B- Jloss Lacquer Topcoat 
(Ml-TT-L51) 

V- 13 
V-14 

2 

9 
9 
9 
0 
/ 

9 

9 
8 
9 
9 

9 
8 
9 
8 

7 
9 

L~onths .c;xposure 
4 5 8 

8 7 6 
8 7 6 
8 7 6 
8 7 6 
8 7 6 

8 7 5 
8 6 5 
8 7 6 
8 7 6 

8 7 6 
8 6 

.., 
;;> 

8 7 6 
8 6 5 

3 3 3 
8 7 6 

Io 

5 
5 
5 
5 
5 

4 
3 
4 
5 

5 
J 
5 
3 

3 
5 

12 

3 
3 
2 
3 
4 

2 
2 
3 
3 

3 
2 
3 
2 

2 
4 

Lab • 
Rating 

3 
3 
3 
3 
4 

3 
3 
3 
3 

3 
2 
3 
2 

3 
3 

c:: 
2: 
(" 
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TABLE XXIX 
~: 
<""I ,.._, 
~~ 

MI.AMI ·,i"E,;.'i'!-!ER EXPOSURE O~~ :.ITSCELL/ui!EOUS SERIES - GEi'JERAL APPEARANCE V, 

~ -... 
Acryloid Topcoat (EK-1) 

.,. 
Panel llonths Exposure Lab. ~ 

Vehicle Pig□ent No. 2 4 b 8 Io 12 Rating 

rlcryloid A-10- Nitr ocel Zn . Chr omate K- 1 10 9 9 8 7 5 6 

II Sr. Chroi;iate 2 10 9 9 8 7 5 6 

It ZTO Chromate 3 10 9 9 8 7 5 6 

II Zn .Cr .Selenate 4 10 9 9 8 7 5 6 

Acryloid B- 72 & B- 75 Zn. Ghromak 5 10 9 8 7 5 5 5 
II Sr. Chromate 6 10 9 8 7 5 5 5 
11 ZTO Chromate 7 10 9 8 7 5 5 5 
II Zn.Cr .Selenate 8 10 9 8 7 5 5 5 

Furanc Series - Zn. Chromate 

Panel Months Exposure Lab, 

Topcoat No. 2 L 6 8 Io 12 Rating 

Lt . Gray Alkyd Enamel (AN- E- 7) F-1 10 9 9 9 8 8 6 

Sea Blue Alkyd Enamel (AN- E-3) 2 10 9 7 7 6 6 6 

Lt . Gray Lacquer (AN-L- 21) 3 10 8 6 6 6 5 4 

S0n Blue Lacquer (~.N-TT- 6- 51) 4 9 8 7 6 6 5 4 

- 38 -



1. G. C. C~_ose, ! :agnesitm1, Industrial Finishj_n3 9, 30 (1944) and 10, 38 • 

~ . Uillard :~tchler, Corrosion of l~etals used in Aircraft , 25, (1940) RP 1316. 

!I & FS Section Bulletin ~o. 1, Protection of r.;a~nesium against Corrosion , 

10 ::iarch 1944, Fort lionmouth Signal Laboratory, Fort , :onrnouth, r: . J . 

1 . Consolidated Vultee Aircraft Corp., I.Ia~esium Anodizing , C .V .A.C. #1 

Process (1Sh4) . 
, . The Dow Chemical Co., Magnesium Division, Tech. L·:emo • .[lro . 6, Coastal &posure 

of :.a:-:,nesium Alloys, (Sept. 1944) . 

6 . Golden Gate Production Club, Primers for Hon- Ferrous Metals I, (1939) . 

7. GolJen Gate ?roduction Club, Primers for ::C.1flesium and Aluminum Alloys II, 

(1939 ). 
8. Golden Gate Production Club, Primers for :·a_:,rnesium and Aluminum Alloys III , 

(1944) . 
9. !-IRL Report P- 2835 entitled, "Anti-Corros5.ve Coatin;;s for ilfugnesium I - Salt 

Spray Resistance dated 15 May 1946. 

- d -

c:: 



"O 
I 

(J,I 

0 
~ 

"O 
r 
J> 
-4 
"1 

I 
0 
0 
0 .. 
(.\) 

I 

r 4~000 

17 

.312-
2 HOLES 

.3nR. 

1 
- -&-

I 

~ 
6----
I 
I 

I ...... 
I 
I 
I 

-t-
__.,J f-,-.~00 

I 

-4-
I 
I y- .140 DIA. 
I 10 HOLES 

- 41 
I 
I 
I 

- -4r 

-1-
I I -~ I 

" . T 

0 

-4-1 ~ 
~ ~ 
t 0 p 

' f 
IO 
f',,, 

'°· 

NOTE: ALL EDGES TO BE RA DIUSE'D 

~ 

.....,i'.' 
I 

10 RIVETS 

179 ALUMI MJM 

tovERLAPl 

7~000- --

MAGNESIUM EXPOSURE PAN EL 

SCALE : ~ 

0 
0 

{J 

OH~lSSVl:)Nfl 



PtiEHOLIC SERI ES 

rr. 
q:l 

L-51 

E-3 

L-51 

E-3 

PLATE 2 



L-51 

E-3 

L-51 

E-3 

PHEMOLI C SERI ES 

PLATE 3 



-0 
r 
~ 
m 
~ 

.. , 

oow 

At-.1. MAG. 

REVERE 

ALLOY COMPARI SO~ - PHE~OLIC SERIES 

. . ni., , , "('• -'3Nn 



Ill 
C") 0 

I 

~ 

co 
C") 

("') 

N 
. 

" 
:,,,: 

<-> . . 
. w :,,,: :,,,: 

N IX> <-> <-> 

LIJ 
LIJ w 

0:: 
IX> IX> 

(TOPCOAT - L 51) 

("') 
O') 
N (I) 

("') 
_, 
0 . a:: 

> I-. ::z: 
N 0 

<-> 

ALKYD SERIES 

ZINC 
CHROMATE 

ZINC 
CHROMATE 

PLUS 
MALEIC 

AC ID 

SR. 
CHROMATE 

ZN.T.O. 
CHROMATE 

ZN.CHR. 
SELENATE 

PLATE 5 

c:: -
r 
r' 
V, •. . 
..... 



Lt) 
0 

I 
(") N 

00 
('f) 

N 
(") 

,..._ . . 
• :.: 

. :a.: 

N c..:> ~ 0 

...., Lu 
c..:> I.LI 

a: CD 
LU 00 
CD 

(TOPCJAT E-3) ALICYD SERI ES 

(") 

0) 
Cf) 

~ 
_, 

(") 
C, 
t:::! . 

> I-

• 7. 

N 
0 
(.) 

ZN. 
CHROMATE 

ZN.CHR. 
PLUS 

t4ALE IC 
ACID 

SR, 
CHROMATE 

ZN . T'O . 
CHROMATE 

ZH.CHR . 
SELENATE 

PLATE 6 

= =r 

' r-
:, 
v 
<. 

... 
C 



DOW 

AM. MAG. 

REVERE 

ALLOY COMPAR ISON - ALKYD SER IES 

PLATE 7 



c:: 
2 
<"" 

lLI 

,-

r-
:> 

. < 
V, 

Cl! 
. IU.. 

V, 

:c 
. ..J 

. 
a: a,'. Cl! 

. 
<.> :c :c 

:::) 
Cl! 

...,, 
~ 

::c :: 
<.> <.> <.> . . . <.> ,.,., 

% 
. . 

N 
0,:- co «> 

~ < 
0 

Cl) 0.. 0.. 
ID 

2 3 _4 5 6 

l-21 

L-51 

E-7 

E-3 

STANDARD SERIES 

PLATE 8 



c:: 
::.-

-
~ 

N 
LU 

r"" 

00 
I- - > 

0 
C( 

e-1 
:z: 

IX' 
<., 

>< ~ 
LU 

(0 

..,., 

• ~ o ..,J 
t..O 

a. o - w 
<C> 

..,., 

::E 0) I 
en 

I 

I w . 0:: 
0.... rr, 

- • 0 0:: ::c 
. I 

• a:: -
:c (.) 

0:: 1--
<:::: 

0:: :ex 0:: (.) 
:c 1--

: (.) O :c I-
<...~ I 

<.) 
(.) z:: L.&J 

. ~ 
• :z: C, . N I-

'% <( 

z N 2'. C( 

N..__. 

N 
(.) % 

N 

. 
7 8 9 I 0 

L-21 

L-51 

E-7 

E-3 

STA:.OARO SER I ES 

PLATE 9 



c::: 
:z - - r-, 

,-... - N 
r-

N ,-... 00 
:i:,. 

N 0 V, 

~ 
N N V, 

>< N • 
~~ ~ o . . a. ''"r 

00 o- a. a. ·:::E 

en- a, I :::E :::E 
I I I - In--

. . -~ - - • = 
O!! O!! 

a:: _. • • a:: 

::c ::c ::c => a:: a:: :c 
(.) (.) (.) Cl') :c :c (.) 

. . t..) (.) • 
ZC, 2':.~ • • :z 

N::E: N% z: :z N 
N N 

14 

L-21 

L-51 

-l. E-7 

E-3 

STANDARD SERI ES 

PLATE 10 



= ::z: 
n 
r--
> 

g V'> ..,., 
• LLI I ,..,., 

0::: ~ • ::c ~ Cl) n -<.> z: 0 LLI ::c = >- ...J ~c.. >< w 0 . 0 Cl) 0)0 . er:: . I CZ:: . 0::: ~ er:: • • a::: 
a: ::c I.LI ::c 0::: I.I ::c <.> ~ <.> :cw_ 
<.> . • . <.> . -· 0::: :z: z: •::E 
%. Cl) N N 0::: ::E 
N en er 

VMCH- VYHH 

AYAF 

XYHL 

(VINYL GROUP) (13 & I~ : CONTROLS) 

MI SCELLANEOUS SERIES 

PLATE 11 



{ACRYLOID & FURANE GROUP) 

~ISCELLANEOUS SERIES 

A-10 PLUS 
HITROCEL 

B-72 PLUS 
8-75 

FUR.AMES 
(Zk .CHR.) 

PLATE 12 

C: 
:::z 
c-, 
,-
> 
V, 

V, 

...,.. 


