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Mwnorandna Har^ort lo. VJL 7X0/693 

20th Partial S«j»«rt oa Probl« B-g,2      ^, 

11 3«pt«al)«r 19^ 

BMlgtanc« of Moatl Metal and Two Hlab-Siokel Allorp af Tarion« 

Hfcydaw»» to Farforatlon ty na^aiaaUtlag yro.1«eUl»i 

1. In accordaaee with a r«qas«t fron th« Office, Ohlrf of Ordnance1, 
leelif hare recently 1>een oondotteA at tMe artenal on eae tjpe of Monel 
Metal and two types of high-niokel alloye in Tarlone conditions of bard- 
less as ecqjplied 137 the International Nickel Conpany. 

2. The resistance of none of these sanples to perforation by 
cal. »k3 steel-jacketed 'ball projectiles or *r eal. .22 fragment slKulating 
projectiles» 0-22, Vai8 ooa^araVle with that of an eqairaleat weight of 
Hadfield aaagansse steel« In generalt the resistance of the softer speci- 
mens of a glTen alloy whose hardnesses had been developed hy the same 
process tended to he superior to that of the harder speeiaens of the same 
type* M a given hardness, however, specimens whose hardness had been 
developed by cold working plm« age hardening were greatly »operlor to 
thos e whose hardness had been achieved as a resnlt of «old working alone. 
Of the three alloys tested, the modified *7*  nickel In Its best condition 
was superior to the others. Is its other conditions, however, its resistance 
was not substantially different from that of any other alloy in similar 
conditions. 

3. The resistance characteristics of three non-ferrous alloys high 
In nickel content were investigated. Samples of each alloy were developed 
to different stages of hardness by each of the following methods: 

A. Annealed« 

b. innealed and age hardened. 

e. Cold relied l/h hard. 

d. Cold rolled 1/k hard and age hardened« 

e. Cold rolled 1/2 hard. 

f. Cold rolled 1/2 hard and age hardened. ,^jj 
s. Cold rolled fall hard.           > 

h. Gold relied fall hart and age hardened. 

\   0.0. 1*00.112/9531 - ü» J100.112/3616. 
* VPQ** »0. ui. 7St/253(e) 
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b,   Bardn«flt and aotnal thlok&e» determlnatl oai wir« oad« on all 
iMt MMplti reotlTctd. A raodoa taqpl« of «aoh alloy in aaek condition of 
hardaatt «at •«looted and» V valuing and moaiturias» th« tMoknaas of 
•tool of equlvalont irolght was dotoralnad. Two •«qplM of fa^i alloy in 
•ach condition vor« ••looted for ballistic tooting vlih th« «aX. ,^3 
•tool-Jaedoitod ball projoetilc and two additional NO^IM for tooting with 
tho 17 grain oal. ,22 fr^pttV-oiaalator, a-2. fhooo plat«« voro rigidly 
«onntod on voodea halliotla fraaoo allowing an 8" x S* area to roaain 
nninpported from the rear Sato which area inpaot« of the teet projectile« 
were directed. 9he reeolU of all thee« test« appear la fahle I, and the 
effect of faardnee« on the raslatanoe of thee« aatorlal« to perforation is 
llluatrated in Tigore« 1 to 3* 

5, A doteralnatioa of the phyelcal propertie« of rspreeentatiT« 
•anples of each alloy la each condition was aade la tiui lahoratorla» 
of tho International Hlekal Ooapany at lantlngtoat Wc«t firgiaia. Rxeso 
resnlto «ppear as Vahls 11, la an aarller report* 11 had heen contended 
that a aaterial heat ooabiniag dnctllity and tensile strength should afford 
host resistance to fra^aeat perforation. It is encearagtsg to aoEle that 
the aodlfled 9 Hlekal la th« annealed plus age hardaaad condition which 
has aost succMsfally «oabiatd these apparently inoo^patlhle properties 
also has afforded hl^heat resistance to perforation Iky th« eal. .U5 hall 
projectile. 

6. fhe general inferiority of those alloys, «ren la th«lr mmt 
resistant condition, to Radfiald aanganaae steel of avaiivalent weight 
would seen to diseourage farther oonelderation of th«« a« p«t«ntlal body 
armor coayonont«. 

I 6.     ^OAxXZ^^t^*^— 

J. f. Solllvaa 
Aast. Aigin«ar 

iPPBOTSD« 

N. i.. IUJTHWS 
Major, Ord, Bept. 
Chief, Amor Section 

3,    »AI. Beport lo, .7IO/636. 
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