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Amor Sabmltted ly j^||^gfla3 ArglQr 9SSE£U. 

to Perforptinn by Small Arcr Fro.1ectil«M 

(V-2' 

1.  la accordant with a request from the üfflct, ChlJf of Ordnance!, 
- a pro^raa of development of l-nproved body ftrnor components 4fe In progreee 
at this arsenal. In conjunction with this rr^ran tests have recently 
been conducted on twelve 11 -ht-gange steel sheets furnished by the 
National Armor Company. 

^v2, >Th9 re8l9tftnce of Y'-w  samples to perforation by standard 
callb-r .1+5 ball ammunition Uteel Jacketed) m9  conrlstently appreciably 
Inferior to tliat of averjve H^dfleld raanpanefe steel currently being used 
in body armor assembliea. Under impact of th« caliber .£2 fragment 
slallatlng projectile, O-L^Ttwo hard (U6 Ho fnd U? He) «apples compared 
favcraoly with the Xr.itieU  steel whereas a harder {US Re) sample «at 
considerably Inferior. LnC^r Impact of projectile G-1-SPöniy the 46 He 
sample compared favorably vlth Hadfleld steel.  ^  

3.  fj"?!«« *«•• clamped rl-ddly to a won^en balllctlc frame which 
allows an 8 rif" area of the back of the plate to be unsupported and were 
Impacted with projectiles O-l-S, Q..2 and with standard caliber M ball 
anmnltlon (steel Jacketed). The results of these tests are shown In 
«able X, 

1. 0.0. l|22.3/7l(c). Wtn U70.5/7UU3(c) ated 2g September 191*3. 

2. KAL Memorandum Report No. 762/253(c) -"Derelopment of a Projectile, to 
Be Uaed in Testlhg Bodr Armor, Simulate Pragnents of a 20 mm. H.I. 
Projectile" - 7 Jwrnpry I9W*. 

3. W/L Memorandum Report Ho. JfZ/Zkjio)  - "Development of Projectiles to 

*• Used in Testing Body Amor to Simulate Plak and 20 mm. H.A. fragment" 
17 December 19U3. ■««•«» 
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'   k.     Under iapaot of standard caliber .M) ball anuBonltlon the 
realstanc« of the best of these samplet (866 feet-per-seoond) was 
appreciably inferior to that of run-of-the-mill Hadfield manganese steel 
(950 feet-perwsecond). Although this specimen was the hardest (U8 Bo) 
of the Bamples tested there was apparently no correlation between resistance 
to this type projectile and plate hardness. 

5. Under impact of projoctile 0-1-3, the resistance of only one 
saople (101*2 feet-per-second) compared farorably with that of Hadfield 
steel (1050 feet-pext-second). Here also there wae apparently no 
correlation between resistance and hardness. 

6. Under Impact of projectile CL2, the caliber .22 fragment 
siaalator, the reeistance of two hard plates (46 Re and ^7 Be) compared 
farorably with the Hadfield type (1670 feet-per-second end 1690 feet-per- 
seoond compared with 1673 feet-per-seoond), wfaereai that of a harder plate 
W Be) was considerably inferior (1330 feet-per-seoond). 

7. Analysis of the tests with projectile 0.2 discloses some 
correlation between resistance to perforation and hardness (as shown in 
figure 1) but there are glaring exceptions to the trend, furthermore, 
the resistance of Hadfield manganese eteel is very high while ite hardness 
is very low (88 Bookwell "B"). It is therefore contended that some other 
physical property, probably elongation prior to neOking, may be much more 
significant than hardnee*. With this in mind samples of tarlous typee of 
steels are being prepared for teneile tecte at this arsenal. The results 
will be made known ae eoon as sufficient data hare been compiled. 

IPPHOTED: 

JJ. f. SOLLITA» 
Jr. Xngineer 

>p.^(L> 
N. 1. MAITEBWS 
Major, Ordnance Sept. 
Chief, Armor Section 
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TABLB X 

3iiinn^x*7 Oi Jftllis 

e lirht. 

tlo Teat« Conducted at Watertovm Areenal Laboratory 

on Tvelv -Gflu^e {.Oh** to .OUg") StAel  Shftete Sub-nlt ;eä by 

llfltionftl . Armor Ooi npany 

SfljsElft G^iufifl 

W.A. 
Hard- 
neas G-l-A1 0-1-S2 0-23 .^ 

1 .oug" 35 Re — 933 1U25 7g2 

2 .043" 29 He -- 92g lUgS 782 

3 .04?" U7 He •— 97g 1690 792 

U .0U7" 3? Re — 932 1340 820 

5 .OUb" 30 Re — 914 1307 733 

6 .OU6- 37 He 395 916 139g 798 

7 .0U7" kS He — 958 1380 866 

8 .0U6" 35 He Uoo g96 1385 6U2 

9 .0U5" Ul lie — 100U 1629 797 

10 .oi;5M U6 Re »- lOUS 1^70 750 

11 .OUg" 3I1 Re — 1019 1588 777 

12 .0U7" 33 Se — 923 1560 751 

For Comparison: 

"Hadfleld 
Kan^anese 
Steel" 

.0^5" gS Hb — 1050 1675 950 

■"■Cal.  .30 fraffent-eimilatlnr, 150 grains 
cCpl,   .30 fra^ent-sinllptinc1', 3U grains 

Cnl.  ,2? frapaent-almilatln^, 17 sraine 

Cp.l,  .1;5 ball amnimltlon (eteel Jacketed) 
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