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Report No. 344/12
Watertown Arsenal Sept. 8, 1836

Anti-Gelling Treatment of Monel

Object
To study anti-gelling treatment of idonel Metal.

Reference

Ex, 0. 345 A79,

Conclusions

Study of K Monel plated with Ag~Cd by the International
Nickel Company showed no diffusion and therefore poorer ad-

heslon would be expected as compared to that if diffusion

had occurred.
Tinned surfaces of K Monel loose tin by galvenic
corrosion,

Some non ferrous alloys such as the harder Al Bronzes

might be coneldered as & substitute material for those parte

now mede of K Monel and subject to galling.

Introduction

The treatment which K Monel metal parts recelved did

not appear to be sstisfactory. Thils report collects avallable |

information regarding the treatment.

Historical

The following summerlzes the correspondence pertaining

to the process.
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470,1/3487 7/3/35 To - International Nickel Co,
by Watertown Arsenal, P. R, Kosting

Detalls of process of sprayling were requested,.

470.1/3497 n/26/35 To -~ Watertown Arsenal
by International Nickel Co., He Jo. 7%

Miessrs, Handy & Horman supply wire of 76 Ag 25 Cd for use
in spray gun; the gauge of wire is controlled by melting
point of alloy and varles between 12 and 13, The Monel
Metal should be nachined 0,003" undersize, sendblusted
with 14-20 mesh sand or No, 30 to No. 4C stezl grit,
sprayed to 020" oversize, neat treated for 6 - 8 hours

at 420° F in e reducing atmosphere, furnace cooled, wet
grind or machine to size and polish., (It appears that
this temperature is sultable for 50:60 Ag Cd alloy and
that 900-950° F should be used for 75:25 Ag Cd alloy).

472,62/188 8/1/35 To -- Watertown Arsenal
by General T. Schappat.
A\

Arrangements should be mede with Internetional Nickel
Company to apply coating.

470,1/3500 8/2/35 To - International Nickel Co.
by Watertown Arsenal, W. J. L,

Quotations requested for spraying, heat treating and finish
machining leaving surfeces of monel metal,

470,1/3504 8/12/35 To ~ International Nickel Co,
bt Colonel G. F. Jenks,

Reoueat quotations,

470,1/3505 8/13/35 To - Watertown Arsenal
by Internationsal Nickel Co.,, C. A. C,

Quotations malled,

470,1/3507 8/20/36 To -~ Watertown Arsenal
by International Nickel Co., C, A, C.

Quotetions held up.
470,1/3514 Same as 3507
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470,1/3532 9/26/35 Te ~ Watertown Arsenal
by Irternationael Nickel Co.,, C. A, C,

Experimental study of spraying still underwsy and then
production of coated articles will be started.

470,1/3585 11/12/35 To - Watertown Arsensl
By International Nilckel Co., C. A. C,

Spreyed partis were returned., Machining should be done at
high speed with very light fezed using very sharp polnted
tool without lubricatlion or coolant; careful treatment of
edges should be exercised. All pleces should be thoroughly
soeked in oil before test, Gouged metal had been repaired
by soléering, which solder melted durlng heat treatment.

The presence of treces of tin caused slight localized dls-
colored embrittlement but should have no detrimentel effects,

470,1/3571 11/27/35 To - Watertown Arsenal
by International Nickel Co., C, A, C,

There may be a tendency %o gell between K ionel rollers and
races, Cest sllicon monel working agalinest K lMonel races

would be an 1lnteresting study.

472,62/288 8/23/36 To -~ Watertown Arsenal
by S. L, C.

Breech opereting cam and salvo latch cam on lst slide 3%/50
cal. A.A., was repalred by trimming the spray metal which peeled
off. The sprayed metal peeled off these parts in the 2nd and
3rd slides. On the lst and 2nd slides, tln was appllied where
sprayed coating had failed but not on the 3rd slide which was

shipped defectlve,

472,62/295 6/24/36 To - «. . nance Office
from Navy Department, Bureau of Orunance,

The sllver cadmium anti galling treetment for K Moael metal
as developed by Nevy was described, This treatment is to
be applied to K Monel metal parts at the Naval Gun Factory

as follows:

178478-1 Operating Cam Plate

-2 v * *  shaft
178479«4 Salvo latch cam
178480-2 Cam plate retr, shaft

The proceses conslsts of spraylng 16 ga, 75-25 Ag-Cd
alloy wire on the X Monel surface cleaned with #30 steel grit,
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The surface 18 not machlned undersize: the thickness of
coating applied is ,005*, The part 18 then heaitsd to 735° F
for 10 hours in pure dry hydrogen. The microstructure shown
indicates some diffuslon of the coating into the base metal,
The parts referred to in 472.62/288 and 472,.52/295 when

received by Watertown Arseenal from International Nickel Co.,

after aprayling, had many over hanging edges which showed in-

dications of brittleness., Machlanlng was made difficult because
no "base" lines had been indicated and it was difficult to re-
finish %o size and not remove all the aprayed metsal in certiain
cases, Wher assembled and tested, the coating peeled from these
parts on the firat slide as already mentioned ana these bare
parts were tinned and parts sent for proof i4sst,

¥hen K Monel plumbdébiz gpeclmens were tinned &and placed
in synshetic sea salt spray for .00 hours, some 60% of the tin
was found to have been rsmoved by corroeion., Hence the objectlion
of the Navy Department to the use of tin.

When the International Nigkel Company submltted plated
gsamples for the original wear tests reported ia W.4, 344/24
and 344/24-1, one with silver-solder coating was included,
Upon diffusion heat treatment alloying with the base metal was
evident, The coating was hard. If unlubricated, the coating
falled by flaking when under load,

When the sprayed coating was developed, & sgazmple was

glven to Watertown Arsenal for iis informstlon. In the #alt
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spray no corrosion occurred other than slight spotting
apparently due to iron particles., The report of Mr, Carter
344/99, June 17, 1936 showed no diffuslon or alloying action
had occurred due to heat treatment. This was surprising be-
cause sufficlent copper is pressent in the Monel to facllitate
alloying.

Since 1little alloyling occurred during the treatments
given by the In%ernational Nickel Company, the only bonding
between base metal and coating 18 mechanlcsl 1nterlocking. In
discontinuous flat patches this bonding 1s not sufficlent for
Ordnance use, When the coating 18 continuous and cen form a
ring as around rcds and shafts etc., the bonding ls generally
satliafaciory.

IZ %he coating 1s thin, taen for thosge flat discontinucus
surfaces lmproved bonding cen be obitained by eleciroplating
provided the surface lsg chemically clean and free of film where
the coating 1s applied. This the Navy has evidently demonstirated.,
Difficulty will always be eancountered in having different plat-
ing concerns keep % surface to bs plated chemlically clean

1007 of the time,

Discussion
The preferred sclution to the r.ublem 18 of course to
have the matlng parts of different metals, Since the other
metal must be galvanically aeutral to Monel Metal the cholce of
metals is immedlately limited to high Cr low C steels and to

non ferrous &lloys,
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In the former group of alloys is *two score" or
18 Cr/2N: alloy and in the latter Be Copper and Al Bronze.

Sufficlent informetlion i1s not known regarding the 13/2
Cr Ni analyses but 1t certainly has possibllities of development,
¥atertown Arsenal report No, 315/22 shows tha*t yleld polnts
0.00% set above 109,000 1lbs. per sq. in. are to be expected
with 150 Re hardness of 35 approximate, The metal is cathodlc N
copper alloys, Whether 1% 18 consistently cathodic to copper—
nlckel alloy is not known, Stalnless alioys in general have
poor wearing qualities,

Be copper castings and forgings are avallable, Casting
with yileld strength 0.00% set around 10C; 000 1lbs. per sq. in.

end 150 Rc ebove 35, are galvanically neutral to Monel Metzl,

Al bronze castlings are zvallable with 150 Rc hardness %
of around 30 to 35 and yleld points around 40,000 to 45,000 1lbs, %
per sg. in. %

The ductility of non ferrous alloys tends to be low, %
Whether too low for the purpose intended is problematical, Ex-— %
perlence shows that eluminum bronzes can be gubstituted for §
steels with great success in places where 1t was belleved a %
super~hard steel was requlrei. Al bronze dles are belng used ‘é
with success in contact with polished 18/8, plckled steel, etc, %

Whether the property accounting for failure in Ordnance %
is one of low transitional velocity of impact as suggested by §
H, Mann or a combination of high hardness with high ductility %
instead of high hardness with low ductility 1s not now known. %
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It is believed that experiment with Al bronzes 1s

justified. Softer forglnge and harder castings should bcth

be triled,
8 Monel casting 1ls another alloy of interest but the

fect that the International Nickel Company did not try it in
thelr development and the fact that it is belleved to have low

transitional veloclty of impact does not indlcate that 1t is

8 better alloy for test than Al Bronze. X Monel surfaces har-

dened witih S Monel overClay applied by welding methods may be
a solutlon but machining difficulties are to be anticipated,
The result of Navy Teasts of samples submitted by the Interna-

tlonal Nickel Company will be awalted with iuterest,
Respectfully submitted,

-]x, e Vo SV ({u 4{
Peter R. Kosting.
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