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PREFACE

AUTHOP I7.ATTON

This study, authori=zed bv Buord ltr, NP/AQ
(Re3) deted § January, 1943, vas conducted under
Yaval Proving Ground “xnerimental Denartnent Preicct
Ne, 2,

O TECT

To cdetermine tne optimum Aepth of case in 3/8"
a.d 1/2" Plur=melt face hardened ligzht armor.,

SU-TIARY

A scries of 3/8" and 1/2" Pluranelt nlates

verying in dewth of face from 10% to 50% were tested
vith caliber .50 AP 112 bullets at noim And 20MLi

H., B, at 20° obliqrity., Results indicate that tne
optimum dertn of trce is 28% to LO% for 1/2" plates and
2000 to 30% for (/8" plntes.,
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111 RESULTS:

Three plates from each proup, 27 total, wcre
heat treated as follows:

75 minutcs in salt bath at 1560° F,
3 minutes gucnch in asgitated oil.
1 hour draw at 300t F,

The plates were tested with caliber .50 AP M2 at normsl
and with 20mm H.T. a2t 20° obliquity undar specifications
0.3.2775-1. Rasults of ballistic tests arc given in
Table IIT,

Samplces were cut from the pletes and e¢xamined
for depth of face, hardness and microstructure., Resultg
are given in Table IV together with the caliber .50 AP
M2 limit velocities, The limits haves becn corrcctced
for variations in gauge to a standard thickness of 0%375
and 09500 for the 3/8" and 1/2" platcs respectively.

By comparinz Tables TI and IV, it will bue
Sc¢en that saemples taken frow the same plat: had difrferent
per cents of face and that »nlatces of the same nominal
per cent face hed a similer varistion in the psr cent
of face, Since the plat:s of the samc nomin#l pur cent
fece were rolled from 2 single slab, it is cvident thot
thi depth of facce varicd in the slab. The per cent foce
obtnined from a singlc locstion in a nlate is therefore
not characteristic of the pla ¢ end cannot be corrclated
dirceccly with the tallistic limit,

In order to obtain a corrcl.tion btcetwoun tiac
per cent face and linit velccity, 1t 1s n:ccssary to
average the per cents of face obtsincd on the micro-
szmples and everag: tac linit velocitics obtained on
platcs of the same nominel »ir cent fuco. The results
obtained arc ziven in Tsble V and plott .d in Figure 3.
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% Carbon Frce $.57 to 0,62
o BHCK 0522 tO 3.24

Hﬁfdncss Face over 600 BHN
Brck 444 BHN

% Face 30% to LO%

Thz optimum deoth of ¢ s: for 3/8" Plurcmelt fhuce

heordened =rmor is between 20% -nd 30%. To obtrin

maximum shockK resistence the bock hardness should pre-
bsbly be lower then that for 1/2" pl-tus which would

sean o oslightly lower carbon conte:nt in the bouck, It

is belicved tnot 3/87 Plurrmelt free nordenced araor

vith the following chrracterisiics would hove limits
consistently sbove 2025 ft./scc. - o morgin of 200 ft./scc.
ovar onr:sent snccificetion re: uircaszuts,

% Cerbon Frce 0,57 to 0.62
Beck 0.20 to 0.22

Yardness Frce - Over 600 BHN
Br.ck - LOO EHN

~ ; . 7
" Poco 20;’0 to 30%

VT T MCRS . -

(1) MPG Euport No. 3-43 of 2 M-rch, 1943,
(2) NPG Ruport No. 12-43 of 30 Jun., 1943.
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