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Or;oin and Cbleet of Investigation:  . 

On January 25 e  1945, copies of C.D.M.L. Report 

No. 1783, entitled "Investigation of Corrosion Resistance 

of Lightened Mortar Base Plates and f3ipod," were submitted 

to Col. e. L. McAvity, Director of Vehicles and Small Arms, 
of the Department of National 7iefence (Army), Ottawa. In the 

report it was mentioned that  a  survey was being made to deter-

mine the most satisfactory corrosion-resistant coatings for 

•  maipesium. Although the experirlental work is far from complete . 

the preliminary investigation, comsisting of correspondence, 

conferences, attendenco at the "Surface Finishes" symposium 

of the Magnesium Association in Cleveland, etc., has been 

finished. The present report covere the information obtained 

in this pre1iminary investigation. 
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" Cl'!l^Z11:7^i)F^^..^..^. ... - ..............^.. ^ ...^...^ -.

Corrosion-resistant coattngs for Tagnes:um n9cy be

divi.ïed Into three claasificatit^r_.:

1. Inorganlca
42. Cri;anic.,
30 Combination^^ of i.rzor;;txnïc

and ortarlic '.

^.tf, ^11- ..,_►^..or ^a -11: _ -.c +;o ..^._..,^.....,.

Snorgar,ic coat:inGs (crzrc;nates, phospiw.teyç rzarà^;azz.^? ^7^

i'luoricïos, etc,) a,^pliad L,-.-,r ordinary che,aical dsppAng rzet...od3

have beor i.nvastiiatec: in a considerablQ number

A few of them, such ao the chrome pickle and the •;,m treatr,zdn,

of the Dow Chemical Co., have proven to ba useful on a;.arga

production scal.e p

3el4nium coatinE.s., in the ^.ast, have not be.^r: pa^-::.cu-

larly succeeslxil^ Iio'wever, rEt3uILs rbt_ai.z7ed in thase Labcratoz^ie.;

(worlti.neir_ c-:^-opers.ticn with u'n indu3trial firm Frh;ich produce:+

seleniura au a bs-pro6itet) are ,iefiziitoly oncouragi.ng, ,lrobab'..v

ua,rlier :Lnvesti3ators d{d not pay su_°F-Icient attention to pra-

-eatraenr of th. surface rrior tin the actual coating pHocess.

it is ;epot:t that selenium coatir^s wi.21, provo to be as 4ood as

or beti.ur than other ino.rt;anic coati nGe for ria:.y purposss •;

Selenium should be an urzusuall,,r ^LcoG )rotactive natarlal in vie-in

of its low elcctrical conductivity and its inactivity when in

contaLt vri.th dilute aci=1^, and alka.li3s as -well as neutral solu-

tions. There are detÿnite indications that selenium is poisonous

to smNll or•t•;Ea.ni.aznd which cuu-,c fuu1irij., and corrosion,

in the trepics4

Protective coa.tinos can 0 produced in alkaline rc1.u-

tian, u3i.nC cnr,gidera^.A.A pressure in an autoclftve^ These Fro-

bably are superior to most of the ordinary ciiem:.cal t reatnlents

used at present, aspecially for abrasion resistance,

,:loctrolytic coatin;a have been developed which show
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a great deal of promise. Poesibiy the three outstandine 

procesaas are: 	 , 

(1) t,aterman process, owned by the Turco 
Products, Inc. 

(2) Consolidated Vultee Aireraft process. 

(o) Caustic soda procnae, recommended by the 
American Magnesium Corporation. 

The first two  of  these processes apparently are  net 

available to  the  general public at present. The Turco people 

write: 

"At the present time we have proceedings under 
way for proper protection in Cenada. We have :Acensing 
agreements in this country whereby interested parties 
may undertake pilot scale installatiens of our process. 
The process cannot  be  demonstrated in a small way in 
the laboratory and enly a pilot installation, involving 
some expense, will yield useful results. . 	0 As our 
laboratory equipment  is now  dimmantled we are unable to 
turn cut coated samples  for  testing." 

This situation is unfortunate because, according to Dr. Waterman, 

his coating Is equivalent to the  Dow  #7 coating plus a single 

coat of paint  primer., 

The Vultee people write: 

"At the present time we are negotiating with a 
nationally known oreeeleation to handle the licensing 
and servicing of tho procese. Therefore, we ara tem- 

-porarily unable to lUrnIsh you full information relative 
to your requeet.  . 	. For your  information, two patent 
applications are on file coverIng this process." 

Testa are under way at present in these Laboratories 

with a view to evaluating the caustic soda proceas recommended 

by the American Pagnesium Corporation. 
••••• 

OILapic  Coatinsa  

A process for coating magnesium with rubber has been 

develcped and is available at  the  present tineo In conference 

with the ewner of this procese the following claims were  brought 
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out: 

1. A rubber coating of any thickness can be 
produced, It can be made as  thin as 
a film of paint  if  desired. 

2 1  Tho coating gives perfect coreosin 
protection to metal articles exposed 
to any climate, 

3. The coating give s  excellent resistance 
to abrasion. 

4, The coating adheres  unusually well to  the 
metal, 

5. Any one of over eighty colours can be used 
for the  coating. 

6. The coating material can be applied to 
aluminium and steel as readily and as 
eatisfactorily as to magnesium. 

7. Two spray coats of the material are 
recommended to give  the desired 
corroelon- anclabrasion-resisting 
properties. 

8, Tho cost of  the  coating in production 
quantities Is approximately the same 
as thut o: a good industrial paint. 
In amaller experimental batches the 
cost, naturally, is considerably higher. 

The application of ordinary paint directly to the magnesium 

surface is not recommended 

ClembinatI2E_M_IIMeenL9MILJ2WeInnaa 

In applying a paint coating to magnesium it is 

considered best practice tc apply an inorganic coating first. 

Such treatments as chrome pickling and the 1/7 treatment of 

the Dow Chamical Co. have been used to a considerable extent. 

However, coatings produced electrolytically or by the pressure 

process are coneidered.to be definitely superior to these. 

Over the inorganic ooating it is preferable to apply 

first a thin coat of z;pecially formulated zinc chromate primer, 

then follow this with one  or,  preferably, two top coats which 
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have  been  formulated to meet the desired service oonditlene. 

For instance, a top coat recommended for indocr service should 

be used indcors only. It would be quite unsatiefactory if used 

out-cf-doors. It has been found that considerable number cf 

Cenadian paint firms are not in  a poeition to furnish  the 

special materials aecessary for painting  magnesium. 

It should be :emphasized that x  although muela has been 

accomelinhed, tae fine answer to the proper protection of 

magnesiu.n  has not been attained as yet, Another point to be 

considered is the fact that materiels required for some  of 

the better protective  eoatings are not available at the preaent 

time,  due  to rartime  shortage. For thee° two reasons any 

recommendation made at  the  prement time regarding the  most 

 satisfactory coatings for magnesium is entirely tentative and 

arobably will require revlsion in the near future. 

itecommendatiens: 

On the basis  of  the above information it ia anti 

cipatad that: 

(1) nubber  coatings would be the moist satisfactory 
with regard to corrosion and abrasion resistance 
and adhesion.  Coloured rubber coatings would 
have eonelderable value froni the point of view 
of  aupearanee, 

(2) The beet painting procedure would involve the 
application of 

(a) An inorganic  coating produced by an 
electrelytic or pressura method; 

1:)) A specially formulated zinc chromate 
primer; and 

A 	 (c) Two top  coat 	uitable for the required 
service  conditlens. 

It ie anticipated that much more information will be availab:e 
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at tlue conclusion of, the exrorirental work wilich is now 

unàor way in tho3o Laborntoriee, 
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