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Nature of Samples:

Two semples, Plates 1 and &, were of clrcular shape
and £flat, The other sample, Plate 3, was semicircular and
bent, The average thickness of Plaite & was 0,042 inch. Both

cirvcular plates werse Q0,041 inch thiclk,

Hardneds Tegta:

Hardness teasbs were wmade, using the Vickers method
B

and a 50-kilogram load, The following teble lists the results

obtalined:
s Average ¢ Hardness : Equivalenw
g hardness,: range, average Brinell
: VP M, : V. P.M, 3 hardnsss
Plate 1 . 242 227 - 270 242
Plate 2 . 246 241 - 248 24.6
Plate 3 s 499 486 = Dl4 465

Chemical 8&nalysias

Drillings taken from Plstes 1 and 2 were found o

have the following composition:

Carbon, :Mangan~:S1illcongzSulphur, sPhoa- sChrom=-sNickel :MOLybh-
pen e8e, s per ¢ per sphorus, s lum, s per sdenum,
cent 3 per + cent ¢ cent ¢ pewr ¢ per : ¢eent ; per

L. cent ¢ 8 s cent 3 cent 3 3 cent
0,62 3 0,77 3 0,20 3 0,019 :0,016 ¢ N1l : Nil : Nii
3 H 3 3 $ 3 3
T E e L T T € N A e B A S R S e B S S e s
. Microscoplic Examination:

The steels conbained about the same number of
non-metallic inclusions es are shown in Figures 1 to 3 of
Investigation No, 1043, The asbructures of the plates; as

revealed by a nital etch, are shown in Filgures 1 to 3.

(Flgures 1 to 3 follow on nexi page)
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Flgure 1.

rnpetacater

X200, Nital Bitech,

Plate 1,
showing Pearlite (darlk),
Ferrite (white),

Figure 9.
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Flgure 2.

%200, Nital BEgch,

Plate g,
showing Pearlite (daxk),
Ferrite (white).

X200, Nital Bteh,

Plate 3,

showing Heat res

Structure,
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Discusasion of Reaultas

Manganese steel hats that had been submitted for
examination in connectlion with another investigation were
found 0 be 0,040 inch thick. Tt is assumed, then, that the
sheet urnder examination is of the corvect thickness and would
not require re-rolllng if made into hats,

Hardnedgs teats show ﬁhat.only Plats S was in the
herdensd condition. This latter plate hes about the optimum
hardness for srmour plabe material . |

There is nothing wnusual in the steel composition,
whieh comes wiﬁhin the requiremonts of S.A.E. Sﬁaél 1050,

The manufacture of such a plain carbon steel involves no
groat difficulties. The steel Ls of the sawe type as that
reported on in Investigation No., 1043,

The cleanliness of the steel indicates good gteel-
maling practicéo The inclusions present should not Iimpailr
the resistance of the material to projoctiles as they ere not
elongated, The microgcoplic examinabtion confirms the r esults
of bhardness testliong in that it shows that Plates 1 and &8 ave
in the eunegled condition, whille Plate 3 has been_given a
hardening treatmento The grain structure of the labter plate
1a too fine to indicate whether it had been given the Memench.
and draw® or the musitempered heat treabtment. If the high-
carbon steel at 465 Brinell doss not crack under projectile
im@act the probabllity is that it has been avstempered.
fhe microscopic examination also shows that one surface of
Plate 1 had been siightly decarburized. This accounts for
the gieater wpread in the hardness test results obtainéd for
this sheet. The fact that only ong surface of th&s‘plate was
decarburized and that Plate 2 was free from decarburigzation

indicates that the plates had been anﬁealed in packs.

(Concluded on next page)
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Gonclunionss

The thyee plates are of The same material as
in plates reporte@ on in Invesbigation No. 1043. The plates
are of the proper thickness for s teel helmets., Only
ballistic tegtas would show whether steel helmets wmade from
this steel would give sultable protection, but it isg consl-
dered likely that good results would be obtained if the steel
were used in the austempersd condition. The hats would
differ from the hat now being used in that they would be
magnetic. It is not lmown whether or not this is
objectionable, but it Is thought that ﬁhé hat of a soldier
working gun~laying equipment, ebc., should not be magnetic,
However, 1t has been reported that the resplrator cannister
is magnetic and affects a compass., I magnetic maverial
is allowed in this part it probably could be allowsd in
8 hat,
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