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To conduct an exaarination of so—called non—corrosive ’

costed iron sheet metal manufactured dy Oscar 2.

Inc., Yew Yorik City.
CONCLUSION

1, Metal treated by the Oscnr Bach

Bach Studins,

Process may be ex-

pected to vrove generally satisf=ctory in withstanding the ef-
fects of ordinary atmospheric exposure; but its general suita-

tility as a corrosion resisting m=t-rial

is considered limited.

2. Since it iz reported by the manufacturer that the
wrocess comprises a thermo~chemical wreatment applied at about
800°F, it is believed that it mar be imprrctical or yndesirable

to subject many metal components to such

3. The coating produced by ths

elevated temperatures,

subject procees is un-

affected br gresse, oil, and many of the common solvents and

displays fair to poor resist~nce agoinst

hydrochloric and sul-

furic acide; recsistance to chemical attack by ageants such as
nitric acid, glaclal acetic acid, ammonium hydroxide, and the

caustic alkalis is considered to be very

noor,

4, Zxcellent adhesion and resistance to abrasion are
nossessed br the conting: and in these respects the Oscar Bach
Process may offer imorovement -over some types of commercial
cations,

synthetic resin finiches in cert~ir anpli
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Watertown Arsenal, Watertown, Massachusetts, April 7, 1943

To: Chief of Ordnance, U,S.A,, Pentagon Building, Washington, D.C.
Attn: SPOTB

1, Inclosed are five copies of Watericwn Arsenal HReport No,
317/2, entitled "Coated Sheet Metal - Coated Iron Sheet Manufactured
By the Oscar Bach Process",

2. A copy of this report has also been sent to Rock Island
Arsenal, Frankford Arsenal, and Springfield Armory.

3. It is understood that one copy of this report is to be filed
in the Ordnance Technical Library. Index cards are inclosed for that

purpose,

4, Results of the present investigation indicete that the ad-
herent organic coating produced by the Oscar Bach Process 1s unaffected
by many of the common solvents, possesses satisfactory resistance to
salt spray corrosion, but displays only limited resistance to the
corrosive action of the common acids and alkalis,

For the Commanding Officer:

e/t H.H. Zornig
Colonel, Ordnance Dept,
2 Inecls, Director of Laboratory
Rpt. 317/2 (five copies)
Index cards
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INTRODUCTION A¥ T PROCIDURE

The exarmin=tion of so-c~1lled non-corrosive sheet net=l
nenufactared by the Oscar Bach Process was requested by
Office, Chief of Ordmencell). 1In r+ply to> 2 letter (gfsen* '
by this Arsenal, some information psrtaining zo the process
was furnished by Oscar 3., 3Bach Studios, Inc, 3)

The sample furnished for test purposes represented the
orocess #8 appli=d to = piszce (10" x 7 1/4" x .012") of
ordinary soft iron sheet mstal similar to thot used in the
manuf~cture of tin cans. 2otk surfoces of the sheet asinl
s mple mossessed = smooth continuous tlack coating. The
Oscer B, Bach Studios reported th-t the process involv=d
baking of the orgzenic costing aAt oven temper~tures of ~pproxi-
mately 800°F, No further technicnl information pertaining to
the composition of the coating or sctu-l msnuf=cturing deotaile
has teen meade aveilabtle to this Arsenal,

The tests to vhich the sample shoet anterisl were sub-
Jjected »re descrived in the following prragraphs:

1. Physical Charactsristics

0w

A. Thickness - The thickness of ths costing wes deter-
mined =t vorious positions over Loth surfaces oI the entire
sample shest by mesns of =n Aminco-Frenner "drgne-Gaouge!
magnetic thickness tester,

5. Adhesion —~ The adiesion of the coating to the base
sheet metal was tested by scraping the surface of *he coating
with a sharp knife blade. A small panel of the test material
was also subjected to a 180° bend test performed over = mandrel
1/8" in dianeter.

C. Abrassion Registance - hesistance to abrasion wes de-
termined in essentially the same manner as descrived in para-
graph F~3j, of Spec, AXS-73%, Varnish, Phenolic, Baked {Un~
Pigmented), vherein the abrasive material, standard Ottawa
sand-was allowed to fall from a heicht of 3 feet throush a
/UM 1.4, tube onto the surface of tls test specimen. The
test procedure was repeated until the area 2traded throuch to
the metal was at least 2 mm. in dianetzr,

D, Thermal Statbility - Sm=ll duplic~te monels of the sheet
matal wsre subjected to three complete cycles of alterncrte ex-—
posure to s temperature of -4O°F % 100, fir a pariod of 2 hours
and then to » temperature of 175°F # 1°F, for = period of 12

(1) o.0, u7o.1/19799; W.A, 470.1/A538, See¢ Appendix A S '
(2) W.A, 40, 1/6561 .
(3) W.A. 470.1/6F07




hours. The panels were exanined at the end or e-~ch freezin=z
and heoating period for evidence o cr=cking or other suarfnce

chenges.,

2. Solvent Resistence - Strins of the sample sheet
metal were tested at room temmerature for resistance to the
effects of immerszion in the following solvents: gasoline,
ethyl alcohol, ethyl ether, toluene, chloroform, acetone,
trichlorethylene, carbon tetrachloride, and methyl acetnte,
In the case of tcluene o l-hour test was also included where-
in a boiling solution was employed. Inspection of the speci-
mens tor film softenine or deterioration wrs made arter 1
hour and also 2t th2 end of 1 week, The abilitv of the coat-
inF to withstand modera*te to heavy scratching with the thumb
or fore finger-nail was used as »n indication of resistance
to softening,

3. Chemical Rosistance - The coatszd shest metal vas
testsd for resistance tn the followving chemical agents:
clacial nmzetic acid, oleic acid, lubricating er:sse, lubri-
cating 0il, hydrochloric acid, nitric acid, sulfwric ~cii,
smuoniun hydroxide, sodium hydraxide, nnd votassium hydroxide,
In the case of nitrie acid =ad sulfuwric acid, dArops of the
respective reagents were -opnlied to the surface of the pandls,
In 21l othar c=ses, p-nels were comnletely immersed in the
rengent,

4, Salt Spray Resistince - By means of = razor blade
two M x 2" ponels wers sceratchsd taroush *o the base met-l
along the two diagonals. The edges were prot-ct-d 2y dippin:
in molten paroffin and *ke men-=ls w-re then exposed 2t room
temperature to co-tinuous spr-oy of 20% sodiwa chloride solu~
tion., ZEx-uminetion of the pan=ls was mnde ofter 24, 4g, 1lub,
and 20 hours,

RESULTS AXT DISCUS3ION

1. Physic2l Characteristics

A. Acdheslion - Upon scraping the surface ¢f the saeet
metal coating there was no indication of poor adhesion as
might be evidenced by flaking or chipping of the film. The
material also successfully withstood a 180° bend and showed
no signs of cracking, flaking or other signs of poor adhesion.

BE. Thickness ~ The averase thickness of the costing on
the sheet metal was foind to be .0008% inches; whereas the maxi-
mun deviation of sny sinsle measurement from the averase was
nnly about # 8%, The coating was counsidered to be very uniform
in thickness.

C. Abresion Resistance - Thirty-five liters of Ottawa

sand were required to onroduce an abraded area of at least 2 mm,




in diameter on the test panel. Under the same conditions of
test and film thickness the following comparative data were
obtained with two commercial synthetic finizhes applled to
vanels of SAE-30 steel:

AXS.-750, Primer, Synthetic, Rust-Inhititing (Forbtes
Varnish Co.) = 15 liters
Opex Sealer, Brovn (Sherwin-Williams Co.) = 10 liters

Superior resistance of the subject sheet metal coating to
wear due to abrasion is indicated,

D, Thermal Stability ~ There was no evidence of
cracking, warping, or other surface or dimensional changes
in the sheet metal after the completion of the alternate
freezing or heating cycles., These results indicate the =sbil-
ity of the subject material to withstand sudden changes in
tempersture with no adverse effects,

2. Solvent Resistance - The resistance of the coated
sheet to various common solvents is shown in Table I. ERe-
sults indicate that the coating is not readily affected by
meny of the common solvents; altliough slight softening is
experienced in the case of chloroforn, acetone and trichlore-
thylene,

TABIE 1

SOLVENT RESISTANCE AT ROOM TEMPIRATURE

Conditon of Coating

Solvent After 1 Hour After 1 Week
Gasoline ¥o Change Yo Change
Ethyl Alcohol No Change Ho Change
Ethyl Ether Yo Change No Change
Toluene No Change Yo Change

" (1) No Change ————
Chloroform (2) slightly Softened ——
Acetone (2) Siizhtly Softened ——
Trichlorethylene (2) Slightly Softened _—
Carbon Tetrachloride ¥o Change Yo Change
Methyl Acetate ¥e¢ Change Yo Change

(1) At boiling temperature
(2) Top film of coating easily scratched with thumbnail

2, Chemical Resistance - Observations of the effectes of
various reagents on the sheet metal coating are summarized in
Table II, The coatingz showed adeouate resistance to the ef-
fects of grease and oil, even vhen continuously exposed at
slightly elevated temperature. Hydrochloric and sulfuric acid

=l
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produced a slight attack whereas nitric acid readily cor-
roded the coating., The coating wag badly attacked Ly strong
ammoniwr hydroxide =rnd was completely dissolved upon con-
tinued immersion in strong solutions of the caustic alkalis,
Oleic acid showzd no effect whatunever on the coating. On
the other hand immersion in glacial acetic acid resulted in
severe blistering and peeling.

TABLE II

CAENICAL EISISTANTT AT ROOM TZIPERATURE

Condition of Coating

Chemical Arent After 1 Hour After 1 Week

(1)Glacial Acetic Acid (2)S1isht Soften- Badly Peeled

Oleic Aci?
(3)Lubricating Grease
(5)Lubricating 011
(1)Hydrochloric Acid

1%

10%

Witric Acid
1%

10%

Sulfuric Acid

1%
50%

Ammonium Hydroxide
10%

30%
Sodium Hydroxide
1%

10%

ing

¥» Change
(L4)No Changze
(L)To Cnange

Slight Staining

Uniform Wt,.Stain
(2)S1ight Soften-
ing

Elistering,
Coatine ersily
flazel off with
thurbnail
Rlistering,
Conting easily
Tinked off with
thumbnail

Yo Change

Yo Chanzge
Badly blistered
¥o Chonge

(2)S1ight Soft-
ening

and Elistered
No Change
Fo Change
Fo Change

(2) Slight Soft-

ening,Staining
Uniform Wht,
Stain(2)S1lisht
Softening

(2)Slicht Soft~
ening.Wht.Stain

(2)81ight Sort-
ening.Wht,Stain

Endlyv cracked and
pealed

Peeling of skin-
lixe layer of
coating

Coating comnletely
stripned from
sheet metal
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TAELT II (CCrI!D)

Chemical Agent After 1 Eour After 1 Week

Potassium Hyviroxide
1% No Chsnge P.eline of

skin-

like lay-r of

coatinr~

1073 (2)Slieht Coatinz completely
Softening etripved from she-t

metal

Zdges OF nanel protected with paraifin,

Semi-fluid aluninum—base grease

4t 175°7

SAE-30 Grade

A1l concentrations shown irn % by weight irn distill
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L, Salt Sprav Resistance - In Table
results obtained upon exposure o7 the

e III are siowvn t
tiect
salt spray atmosnliere. The coating iteel? pr
fort
q.

material to
ved highly
the salt

(SN e]

fective in withstanding the corrosive erffo
After about US hours, rusting of the stesl
occurred. At 1LU nours slicht undercutting of

S
at the scrite unarks
the Tilm was

Top Film of coating easily saratchsd with thwsdnail

ed water.

he
20%

ef-

sSpray,

evident; while at the end of 240 hours of ¢xposure, undercutting
had advanced somevhat furtiier and two pinholes rust spots had ap-

oeared on tne coated regions 0f eaca of Lhe 5st pancls,
TAELZ III

RESISTAYCE TC 20% SALT SPRAY AT ROCM T:rTRATURE

Zlapsed Time (Ers.) (1) Condition of Panels
24 EZxcellent. No visibls chanse either
conted rezionsg or =t scrite nmarks.
ug Slight rust formation at sorite mark
No change on coated recions,
1Ll Slisht blisterine of ilm adjacent %

seribe marks. No change on coated r

2Lo Coating 1/16 in. ~ither side of seri
readily [laked of: with thumbnail,

ute rust enots on coated regions of each mrl.

orn

S

o
esions,

Te marks

Tvo min-

(1) Edzes protected with pararfin




GEINERAL COLSIDERATIIONS

Aesults of the prewent tests indizate th=t the coating
produced ty the Oscar Bech Process would be exmected to prove
generally satisfactory in withstandin.s -he effects of ordin-
ary atmospheric corrosion. The coating appears to Le immune to
the solvent action of gasoline, arease, oil, ether, carbon-
tetrachloride, methyl acetate, alcohol and toluene; out it ex-
hibits some soiteningz when allowed to remain in contact with
chloroform, acetone or trichlorethylene., In aprlications in-
volving exposure to hydrochloric acid, rnitric acid, sulfurie
acid, gl=cial acetic acid, ammonium hydroxide =and the ceustic
alkalis, effects ranging from slight softening to complete de-~
composition of the conting mry te expscted.

The flexibility and adhesion of the coating produced Ty
this process, however, are noteworthy; and in *his respect
the process may offer advantagzes over some types of svnthetic
resin finishes in certain applications.

Most baking varieties of organic firniches are heated at
over temperztures ranging betwsen 00 - =00 F,, whereas it is
to be noted that the Oscar Bach Process 1s reported to reauire
a baiing temperature of about 300°F,, —- a teuperature *to which
it mar not be desirable or practical to sutject certain metal
components., The inabilityr to enmnloy directly zoldering or
brazing operations on m=tal parts possessin.; orgaric films con-
ctitutes another general limitstion on protectiv: finishes of
this type,

There nre, carrently, at ihils Arsen-1 rno anolications
where it is considered th~t the adecotion o: the Uscar zach
Process would offer decided immrove.sent in corrosion resist-
ance or would effect cporecianle economies in materials.

TS i
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by WAR ITEPARTIZNT
Y Office of thre Crief of Ordnance

washington, D.C,

To insure Prompt
Attn. in Replying

/ .
e Yo, /7w,¢/q799 J

Refer to

Attn.Of
Sfo1p

Sub ject: Yon-Corrosive Sheet Metal Manufactured Under

@

the Oscar Bach Process

To: Commanding Officer
Watertown Arsanal
Watertown, Mass,

1, There is inclosed herevith a ramgle of a so-
called non~corrosive sheet metal manufactuared under the
Oscar 3ach Process, This sarple was submitted to this
office bv the War Production Board with a request that an
examination be made., It was revorted *hst the process can
be apolied to any kind of metal =nd renders it as non-
corrosive as stainless steel, The sample herewith shows
the process on ordinary soft iron sheet metal same as used
for tin cens, The War Production RBoard reported that the
only tests thev had macde so far vere made by Standard
brands Incorporated, A copy of their report is =attached.

2. It was reported thrt the producer of this metal
is Mr. Oscar Dach, 610 Fifth Avenue, New York City, who
is 2 German born naturalized United States citizen., The
following is quoted Trom the letter from the War Production
Board: M"Iron Age ref:rs to Mr, Bach as 'the foremost met=al
craftsmen of this Country', H= was decorated by the German
Government for his work in stainless steel," The present
product is reported to be a result of work done in marine
stainless steel ornamental work which Mr, 3ach has executed
on a concsiderable number of ocean liners. After some years
1t was noted that the colored stainlecs steel which he
developed stonod un tetter than the uncoated stainless steel.
The War Production Board ie particularlv interested because
if the process can serve a useful purvose in the war pro-
gran, it will be vpossible to convert fecilities that sre
now standing idle in everv section of the Country to the
manufactare of this ovroduct and female lahor can te used
thereby releasins men for other critical produacts,

3, It 1s recuested thrt an exaninction be mede o
this process snd at least two copiess of a report be sud-
mitted to this orfice At an esrly date. It would be ap-
precinted if the report could be expedited since the War




Production Board is interested in having the Ordnance
Department <ive them an indication as to whether or not

this process offers any promise. Especial attention should
be given to the Process to ascertain vhether or not it couléd
be used as substitute for terne plste in emmunition boxes,
It is suggested that, if desiratle, contact be made with

Mr, Bach in order that further details relative thereto

may be obtained directlv from him, A similar sample and
letter is being sent to Frankford Arsenal.

By Order of the Chief of Ordnance:

S, E, RITCHIE
Colonel, Ord, Dept.
Assistant

Incl,
Sample of sheet metal
Report

w' /) 475,//45‘357
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Febraary 4, 19Lz

Laboratory

Mr. Oscar Rach
F10 Pifth Avenue
New York, New York

Dear Sirs

heference is mzade to the Oscar Bagh process for
the manufacture of so~called non-corrossive sheeot metal,

Trhe =%Yove mentioned has Teen Trought to the at-
tention of tiais Arsenal br the O0ffire 77 th: Ckhiel of
Ordnance, Washington, T.C, with the view ta conducting cer-
tain laboratory studi=s to determine th2 ceneral suitebility
of the pnrocess for Ordnsnce apnlicetions,

Since very limited technical data has been made
availacle, it is requested that further generzl information
r:lative to thies process Ye furnished. In addition, comnments
pertaining to the followirng specific questions are reouested:

{1) Wnat is the zeneral chemical chemical nature
of the coatings produced dr the Bach process?

{2) In connection with the vrocessing, is it pos-
sitle under some conditions to employ an air-
drying oper-tion in olace of bae-drving?

(3) Prior to processing, is stringent metal surface
oreparation prescrived?

() Is the coatin~ nroduced tv this process con-
sidered to be inhibitive with respect to its
vehavior toward steel?

Your cooperntion in furnishing the above informa-
tion will be avppreciated.

For the Commanding Officert

H, H. ZORNIG
Colonel, Ord, Dept.
Director of Laboratory




90 OSCAR B, BACH STUDIOS
) £10 Pirfth Avenue, I.Y,
Y La lMalson Francaise
1 - Rocxefeller Center

Rebruary 26, 1943

Commanding Officer

War Tepartment
Watertown Arsenal
Watertowm, Massachusetts

Attention: H.E, ZOXNIG,Col.,Ord. Dept,
Dear Sir:

This will acknowlsdge your incuir— dated Felruarv fourth,
with reference to non-corrosive treatment o7 sheet mstal,
Answering vour specific inauiries, -lesse note following:
N 1, Procese ie 5 thermo cherical tre=tment avplied in
an oven a2t femusrature of atout M0°F,
2., 1t it not possible to use any tim- =ir drying in
placs of baks oven.
3, Stringent metal surface prepsration is recired,
preferably gand blest,
L, Surface vroduced is considsred to be inhibitive
with respect to its tshevior towsrd steel.
We refer you to Chemic~l Warfare Serviee, Meow York Office,
~ttention of Captain Henry, for reference to deteiled tasts
they heve mede prior to their selection =nd anprov-l of this
process.,

Ay further information we will be glad %o furrnish,

V=rv trulv yours,

Oscs=r B, Bach




