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Ketallurgical Examination of elmets {rom
Gersany, the Hetherlande, France, snd the Irish Free State
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2o determine the ballistic and metalliursicsl chsrscteristics

of four foreign heimets.
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Correspondence pertaining to thie report rre contained in

appendix &,

SUMARY OF RZSULTS

1. 3sllisetic tests performed nerinst the sides of the crow:s

of the neilmets gave the fellowing resuite:

Helmet Ballistic Linmit
Designation Ced, W5 Fietol Jull
Jerman 853 ¢t/
Jateh %14 /s
Franch T4 2/s
Irieh L 203 /s
+

iverage Tnickneasr of
__lmpacted Arer

0.0k0"
0.ck2*
0.030"
0.033"

2. Cheaicnl efixlyses of the helwete nroe ne follows:
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Helmat L 54 3 i wi Cr Su_ ¥s
Ceraan 36 77T .75 .07 0% trece 1,19 .05 nil

vateh .30 B0 1.70 014 010 2,05 .33 .25 nil =
freueh 96 11,66 .11 .012. 037 .28 .18 .3 nil ald

Ventilater Jover .07 .23 trece 026 .007 nil 06 - nid
of ¥rench Lelwset
irien .85 13.82 .21 .013 .0L2 treece .10 .25 ni!

lhe srench snd irish hLelmats sre meie nf ronsasmetic hign
sangriess cteels, while the derman and LVuten ielmats gre mede of hient.

treated nlioy steele,

3. tardioess surveys on cross-ssctione of the Lelmets gave tie
follovwing resulte:

Hardnesn Ranse

t—o—
Holnat Boekwsell G Hoevweitr B “quivealent Bfi;}ll
Gersman h8-53.5 - L77-5%0
Deteh 13.53.5 - heb- S
Frenoa - M-101 1459=251
irisa - 7355 12%183

4, Tha thicknesees of the German and Juteh helwete are very
unifora threughout the cross-saction; the Uerman olmet baving »
ssximua veriation in gauge of (,UCU" nné tue Dmten D, 0C03%, The
French helmel ahowed a maxisum varistion in gauge of O,C13* and
the irish helnet 0,CL4Y, (See Figures 7, 10, 11, and 12,)

9. Lsivet noles, such as in the Gerwen end Irieh helmets zro
detrimentsl to best dallistic performanca, causing tears in the uetnld
when iojacts occur near them., (Ses Figares 1 and )

&, + z006 correletion was found batween the bLelilistic limiin
and the tnicknesses of Lne impncted arens of the telmets, the tiuleos
hnelmet usving the aighest Bellistle Limit, (See Fisure 13.)

7. sustenitic stesls are very nucni more defovand Dy pertisl
penetrations csused by lead dall improte tnnm are eri-trested
sagnetic steels, OCooplete penetirations in =aatenitio gteels resull
from the tearing open of tie metal, wieress in wirosned mopnatic
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Four foreign helmets ware forwarded tn thir ‘reeanl from Rock
Island arsenal Vo mxdy their ballistic and setrlilurgical echurscter-
istics,

TE£32 PRUOCTOURZ

“ne four selmets nrc‘nb;och& to beliiatic teasts, chealcarl
end spectrograninis nnelyees, microsconic examinstion, end nardnens
surveys, .aec aelaels were welgled us recelved, »nd nles after the
ilaings were strigped from thke wetal rnells,
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i, Sheaical innlyeis

\S
ine chemienl snalyses of the four hel=mets nre as nrnvim:r."y
listec.,

2. «ieroscopie rxaminztion

2, Germen Helmet

The microstructure of the ermnn telna' pongliete of
wartensits wnich has apparently been tavpersd ot ©n rolatively irvw
tempersture, (Jee Figure 63,) Tne hlpgn hordnaecs (Wah3.8 Re) of
the Garacn nelaet {in conjunction with its ciruon centeat of O, 3¢
would indicate 2 low tempering temperature, Very fine stringers
of nonmstallic inclusions were found thrnugnout the cross-sgetiosn

2

of tne sermsr helmet. (3ee Figure GA.) Thece slongated nommete)iic:

are tns fine to be viaible at lower me mnifie tion, (’ee Flpuora o,

The microstructure of tie mtah P eiesr 2ontsing o
grnined tamcerad martansite in which fine Jloniier i

formly siscersed, (uee ¥igare 6I.) ‘nera ia eoviiesce of rrevuler
attack for a alesance of shout O U005 from Hnen eurfncas af the
metal, (.eo Figure BU,) The stesl ie guite clenn, contuining wel
dlatriouted nonmetulliien, (See FPigurs ¥, )

¢, fremch Helmet

she microstructure of the ‘reuch nelnest consiets o)
austenits saving am A3, 7.4, grein size of Yo, §. (‘es Flpures §
X100, and R:, A250.) lo fras cardides are present in the =icro-

-

ASNIdX3 INFWNHIAOD LV G30N100H43H















-

w

WATERTOWN ARSENAL

GERMAN HELMETS BEFORE AND AFTER BALLISTIC TEST
~

MARCH 20 1942 Wo.A.710-1792-C
Freoers 1.
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WATERTOWN ARSENAL

DUTCH HELMETS BEFORE AND AFTER
MARCH 20 1942

Floure 2.
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WATERTOWN ARSENAL

FRENCH HELMETS BEFORE AND AFTER BALLISTIEG TEST
MARCH 20 1942 W.A710-1791=C
Frgore J.
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WATERTOWN ARSENAL

IRISH FREE STATE HELMETS BEFORE AND
MARCH 20 164¢ W.A.710=-1793-C

AFTER BALLISTIC
TEST.

Freure 4.
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