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astideoproof black paint and mild steel plated with copper, cadnium, nickel and
sinc after storage for two years at ataos.heric tezperature and 50°C, in coa=
tact with the explosives PITH, 50/50 Pentolite, Haleite, 60/42 Zdnatol, 75/25
Tetrytol an: RDX Coapositions A amd B, oth dry and ¢ontaining approxinately
C.§ percent moisture.

T
Loy
‘Q
SINOPSIS
. — N .
The fourth arxd finel examination has been made of the metal atri s of
After two years of continuous storage, the dry explosives had little or .
o efiect .cn any of the metals, The acition of the moist expylosives un these 1
sane matals varied {rom a light to a heavy tarnishing effect mth tie exception ‘
of moist Haleite and &0/40 Ednatol, which had a decidedly heavier corrosive

copper, brass, aluminum, stainless steel, mild steel, mild steel coated with
sction on all metals except stainless steel,

¥alle stainless steel and aluminum appear to be the aost corrosion~resistant
of the aetals considered. in tiuis series of tests, it is conaidered that all the
. other cetals similarly tested in this series are satisf:zctory for use in
’ amunition wth respect to this characteristiz, provided there 13 no increase
in the maximum moisture ccentent as .allowed by the present specifications for
the explosives studied,

- This. report also contains the results of sinilar tests .nade using nagnesiua
metal and a magnesiun-sluminum alloy, J=1l. In addition to the explosives listed
above, thess metals were stored in contact with INT, 50/50 Amatol, Lead Azide
and Black Powder. Observations at the end of eighteen months stora_e indicate,
as with the other metals, that the dry explosives, except 50/50 Amstol, had
little effect on these two metals, whiie the moist exp. iives had efiects
ranging {rom a light tarnishing to a heavy corrosive acticn, 0Ory anatnl had

A decided corrosive action on both of these metals.

i
i
- It is considered that both magnesium and the magnesium—aluminum alloy, i
J=1, are aleo satisfactory for use in amzunition cowponents with all the ex~ P
\ ‘;

Plogives tested inthis study excest Azatol.
\
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Action of Expl_ga_iv_o_n on mgtals Used in Acsunition.
INTRODUCTION:

1. Teats have been continued to determine the action of a group of seven’
relatively new high explosives, which have been standardized for ailitary use,
on ten different matals and plated metals comaonly used in the manufacture of
ammunition, These metals were examined after six, twelve ard eiintean months
of storage under different conditions ard the observations cade at those tlaeas
‘were given in previous reports (Ref. A, B, C). This report givee the results
of the fourth series of observaticns, made after two years of storagew. This is
the final series and completes the work under this program. -

: 2. Subsequent. to the initistion of the above series of tests, it was re-
quested (Ref. D) that similar tests be made using magnesiums owtal and & mag-
nesium~aluminua alloy, J=1, supplied by the Ordnance Office. These two oetals
were stored in contact with TNT, 50/50 Amstol, Lead Azide and Blick Powier, in
addition to the seven explosives referred to above. This report gives the ob-
servations made of theass two Zetals after storage for eighteed months.

O3VELT: .
. 3. To determins tnhe corrosive uction o seven different explosives, both
dry and contuining approrimately 0.5 percent =oisture, on ten different metals
and plated motalg efter atorage for two years st both staospheric teaperature
and 50°C. . .- ' .

e To determine the corrosive ucuon‘ of sleven different explosives on
magresium metal and A cagnesium~-aluminum alloy, J=1, when stored undar siamilar
conditions for eighteen monthsa. o .

UL

5, The results of observations of the c'ondi.tim' of the astals after storage
for two years in contact with both dry ard moist explospves are given in detail
in Tables I-I¥. ihese may be summarized as follows: ’ :

g. Dry PZIN, Haleite and 75/25 Tetrytol showed no action ca say of the
© matals, sither at ataospneric tempsrature or 50°C. .
be Dey 60/L0 Zdnatol and RDX Compositions A and B, at both atacspharic
teapsrature and 50°C., had a slight tarnishing action on scom of
the metels. Ury 50/50 Pentolite sppeared to have a slight ternishing
. action only on sinc plated gteel at 50°C, .
'g. Molzt PETN;, 50/50 Pentolite, 75/2% fetrytol and BDX Compositions A
and B all affected some of the metals slightly.
.. ¢ Wolst Heleite and 60/40 Ednatol had no action on stainless steel
or aluninum at atoospheric temperaturd or on stainiees steel at
. 90°C., while at the higher tempersture, the aluminum strips in con=
tect with these two sxplosives had a very few scattarsd spots of
corrosion. The taats of the action nf théos two exploaives vhen
-804t or the ether metals used in this stidy wore discontinued at
- the cr: of oms year of storage -becauas of tue definits, huavy
corrosion.

ey oY

8. Stainless steel resisted the action of all the explosives under «il
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conditions, w o be the naxt Lest corrosion-revsistant -
setal,

6. The results of eighteen months storage of magnesium gna m. _nesium~
aluminue allocy with differeat explosives are given in [ables V-VIII. These may
be summrized as follows:

3, Dry faleite, 60/40 Ednatol and RDX Composition A had only a very
sught tarnishing action on magnesium, while dry 50/50 Azatol had

considerably greater corrosive action on this metal, The remain-

m‘ dry explosives had no affect, either at atmospheric tenperature
or o o

b. Dry Haleita; TNT, RDX Cooposition A, 60/40 adnatn) and 75/2%
Tetrytol all had a sligsht tarnishing effect on the magnes:umasluminum
alloy. 48 in the case of magnesium, dry $0/50 Aastol showed a
decidedly heavy action on the alloy. The remaining <ry cx:zlcsives
hed no effect on this metal, either at ataospheric temperature or
m. ' .

¢. Both mstals were affected to same extent by 41l tra moist explosives
exnept lead azide, which had .no affect on the magnesium-aluminum

alloy.

DISCUSSIN . .
QL RESULTY: :

7. The cbservations made of the metals after two years of stora-e ars
given in Tables I-IV. ihe results of all previous observations are¢ aiso in-
cluded in these tables. The data given in Tables I and II would indicate that
the dry explosives ased in this study had little if any effect on any ¢f the
matals used. 3uch action. by t.ho 'dry explosives as hau been noted was only a

tsrnishing affect,

8. The data given in Tables III and IV indicate that these same metals,
aztept stainless steel, aluminum, ana mild steel, coated with acid-proof blaek
paint were mor. affected by the moist explosives. "Mth the éxception of moist
Haleits and 60/40 Ednatol, this action was gencrally an increase in tarnishing
action. A number of cases, »shich have besn noted in the footnotas of the tables,
were found in which a small amount of spotted corrosion appsared above the level
of the explosive as well as where the explosive had beon in contact with the
metal, It ig believed that a considerable degree of this type of corrosién was
the result cf the moisture alone which was originally contained in the explosives.
Controlled laboratory tests at cievated cemparature, in which .each of the metals
ms partly imnersed in a test tuve containirg distilled water showed that this
spotted cor-osion would occur due to the moist atmospheres This was not tirue
in the cases of moist Haleite and 60/4L0 Fdnatol, toth of which had a very heavy
corrosive sction on zost of the metals tested, as shomn in Tables III and IV.
However, it should be noted that Haleite is a non-hygroscopic material, and if
dried &8 prescrided for loading into fuze or shell components, should have no
corrosive action on any metal used. In addition to the resuits reporved nere,
it has been shown that the stability of dry Haleite was not affected and no

corrosion occurred after t.!u explosive was storai for one year at 50°C. in
pressed condition in copper and aluminum detonater cups (Ref..C), and when stored
loose in contsact with steel, brass and aluainum for two and one-half years ut

50°C, (Ref. E).
Ci QIFIDu-TIAL




9. The present specifications for the in this study allow
a caximis soisture content 8T 20,10-0.15 perceat, depsnding ugon tha .explosive,
It is indicated by these tests that no corrosion difiiculties ahould be on~
countervd with the explosives and cetals listed in Tablcs I to IV ar long as
the muisture content at the tize of losding is kept below the maximum allowsble.

10. The data given in Tables V-VIII likewise show that the dry explosives,
with the exception of 50/50 Acatol, have had little or no action on the mag-
resiun or ms nesium-aluminum alloy. However, moist Haleite, 60/40 Zdwtal,
50/50 Acatol and TNT have had.a definite, heavy corrosive sction on both of
these nmetals. In several cases using moist explosives, spotted corrosion was
noted on that part of the magnesium strip not in direct contact wdth the sx=
plosive. This may partially be dues to the moisture only, since a strip of sag~
nesiun partly ilmmersed in distilled water and stored at &n elevatea teceraturse
becass blackened. doth of these metals appear to be less corrosion-resistant
than any of the metals given in Tables I-IV. aluminum, in particular is far
superior in this respect to eithe” -agnesium or the magnesium-aluminum alloy.
Inasmich as there hss been no i, 1t change in the condition of these metals
during the last year of storage, cc. ..auation of this series of tests is un~
necessary.

CA.CLUSICIS:

11, Two year storage tests indicate that (1) the explocives tested, when
in a dry state, have little or no effect on any of the metals used in tiis
series of tests, and (2) the same explosives containing 0.30 percent coisture
have slightly greater effects, this peing particularly marked in the cases of
Haleite and Ednatol.

' 12, Eighteen months storage tests of magnesium and a magnesiusealuminua
alloy indicate that (1) the dry explosives used in this particular series, with
the exception of Amatol, have little eftect, if any on these two metals and

(2) the same explosives containing 0.50 percent moisture have a somexhat greater
2 °fact, this being especially narked in the cases of THT, Amatol, Haleite and
B.nall, Howvever, {rom the cata it is sppareat that the magnesium and oag-
nesiun-aluminum slloy are more susceptible to the action of moisnt explosives
than the other metals tested.

13, Aluzinum and stainless steel are the most corrosion-resistant of the
matals tested,

RIZQOG0ATIONS:

L. It is recoamended that all the metals which have been in storage for
two years be considered satisfactury for use in ammunition with the explosives
tested, provided there i3 no increase in the maxioun aliowable moisture content
a3 now specified for these exploaives,

15, Subject to the saxe condition, it is recommended that cagnesius and
the magnesium-aluminum alloy, J-1, be considered satiafactory for use in
ammunition with the explosives tested excopt Azatol.
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14, The arocedure for the stora’e o.f the metals relerred to in Talies .
I-¥IT2I 1.8 alrready been reported.
P A

+e Pleatinay aArsenal Teciuiical Report No. 1325,
3, cicatinry v aseugl Tactudcal Geport hos 1223,
Co Picati=zny araeral Tockyacal Report No. 1451.
D. 00 400.1172/3733; PA L71/1496~305,

Z. Ficatinny Arsenal Jechnical Resort No. 1395.
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very sli;ht corrosion, indicated by a li~sht taraishing of the actal only.

S = slight corrosion, indicated by a heavy tarmishing of the aeval, and may
be accompanied by one or two szall s, ots of rust or other 1nc1caalons of
showing signsg of deeper action,

considerable corrosion, indicated by pitting or rusting to aan apireciable
extent,

heavy corrosion.

very heavy corrosion.
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