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Sliteenth Partial Report on problem R-g.2 

Registfutcg of Sllloo-Mafl,ganeB8 Spring Steel to 
* 

Perforation by fragment-Slmalatlng Pro.lectlles 

1. In response to a directive from the Office, Chief of Ordnance1, 
the resistance of several ty >os of lißht-^au^e steel to  perforation hy 
fragment-alraulatln,?; orojoctllee le being investigated at this arsenal. 
This meraorandiun reT)orts results of tests conducted on samples of 
slllco-nanganeee s^rlnr; steel supplied by the Carnegla-IlUnols Steel 
Corporation, 

2. The sample temper««! to 1+9 Rockwell "C" exhibited reslstwice 
to .perforation by the cal.  ,22 fragment-simulating nrojectile, G-22, 
superior to that of an equivalent weight of Hadfield menganese steel 
but under Impact of the cal.  .^ (steel-Jacketed) ball Projectile the 
resistance of a similar sam'le was greatly inferior to that of the     ^  ^ 
Hadfield type.    The resistance of samples teranerod to H0/I43 Rockwell   C 
was considerably inferior to th*t of Hadfield steel under both types 
of attack. 

3. Two groups of samples of a .60^ carbon sllico-mansanese steel 
differing nominally only In temr^rlng treatment were received from 
Carnegie-Illinois Steel Corporation.    Two  elates from each rroup were 
selected, one for testing with 'Tojectlle G-2 and the oth^r for testing 
with the cal.   .^5 ball projectile.    The niates were clamoed rigidly to 
wooden ballistic frames which allow areas g"xgB to remain vmsu-sorted 
from the rear.    Into the fnces of these areas the immpcts were directed. 
The results are set out in Table I. 

l7  0.0. U7O.I/365U6 - Wtn 1172.81/31530. dated 11 March 19^. 

2.    Watertown Arr.enal Laboratory Memorandum Report No, '.'Al 762/253, 
Development of a Projectile, to 3e Used in Testinr Body Armor,  to 
Simulate Fragments of a 20 mm. H.H. Projectile,  7 January 19^. 

j^lLimmtäs^^-*-— ^"4 



1+.     Under ImpflCt of tha cnl.  .22 fragment-alimlatlnf; nroJectllB, 
a-2, the reolBtance of vm-la 8-5i twnerod to k3 Rr,ck\i9\l "C" (IJ&O 
f eet-per-aecond), was miperlor to that of an equivalent weight of Hndfleld 
man^anQBe steel (1630 feet-Tier-second).    Under imoaot of the cal,  .^3 
ball nrojectlle Its realstanc« (679 feet-per-aecond)  i? greatly Inferior 
to that of Hadfleld steel of equal weight (920 faet-"er-oecond).    The 
resistance of the nanplea ternoßred to Üo/k} Rockwell "C"   (^S2 fffet-per- 
second and 1170 feet-oer-socund, resy^ctlvely)  wat considerably lower. 

5. Although the superior resistance of the harder sample to 
perforation by the fragment-Blirolatlng projectile Is encouraging,  Us 
declslTe inferiority under impact of the cal,  .^5 Projectile lends 
farther credence to the contention that in this gauge {.OMO* to .0^5") 
the hl^h all-around resistance of Hadfleld manganese steel is a^arently 
unique. 

6. It io therefore,  considered unreasonable that  search for a 
et^el of greater overall resistance in this gauge will be productive. 

'j. F. SULLIVAJI 
Asst.  Engineer 

APPHOVED: 

N. A. MATTHBWS 
Major, ordnance Dept. 
Chief, Armor Section 
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Table I 

Suamary of Penetration Taati Conducted at v^atertown Arsenal on 

Saaolee of Sllico-Mnnganeae Sprint Steel 

Chynic^l Oompoeitlon 

C Hq P S  S± 

.55/.65 .70/1.00 .OUO max. .OhO max. 1.80/2,20 

All plates normalized, oil quenched and temoered. 

BfrLliatic Limit (J/S) 

Sample Gqu^e Hardness Q^?! Qfl1» M 

y.l ,01+2" 40 He — 682 

7-5 .OUr U3 Re 1170 

g.1 .039" 51 So — ^79 

^ .0U2" U9 Re 17^0 

Tor Comparison: 

Kadfleld raanfcaneae ^oU2M 88 Hb I63O 920 
steel (average) 

lCal.   .22 fragment-simulating orojectlle - 17 ^rnlna. 
2

CR1.  .H5 (eteel-Jacketed) l^all -rojectile - 230 grains. 


