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W4TSRT0MI 1EE2IAI LiBOMTORT 

MBMOBAiroOM RBPORT HO. WAL 710/317 

Tw«nt7-Slxth PartlRl Hsport on Problem B-8.2 

23 October 19U4 

Retlttance of Sample« of Laminate« 

Submitted "by Victory PlastiCB Cogpany 

to Perforation "by Frafflent-Slgulatlng Projectile. Q-l-S 

1. In accordance with a request from the Office, Chief of Ordnance , 
a program is "being conducted at this arsenal to develop loproTed components 
of hody armor assemblies. In conjunction with this program tests have re- 
cently "been conducted on three samples of plastic laminates submitted ty the 
Victory Plastics Company, 

2. The extreme smallness of the sanples submitted (2-3/U" x 2-3/U") 
vetoed any prospect of a quantitative evaluation of these samples. On the 
basis of the tests performed the sample containing a nylon constituent 
appeared definitely inferior to samples of Doron of equivalent weight-per- 
unit-area previously tested here. Of the two samples containing a rayon 
constituent one indicated at least a slight Inferiority to Boron, whereas 
the second sample was subjected to such a severe test that no estimate of 
its relative resistance could be made. 

3. In the past, experimental body armor component materials have been 
subjected to a screening test with cal. .^5 steel-Jacketed ball projectiles. 
The extreme smallness of the subject samples, however, would not allow the 
conduct of such a test. Since a Jig had been rerantly designed to hold 
samples varying in sise from 2^" square to 3" square, it was possible to 
subject the subject samples to impact with the cal. .30 fragment-simulating 
projectile, (J-1-ß, developed at this arsenal^. The sanples were fired at 
nonaal Incidence, supported around the edges with an area approximately 2j" 
square unsupported into which the impacts were directed. The results appear 
in Table I. 

1. 
2. 

0.0. U22.V71(c) - Win. 470.5/7^3(0). 
WiL 710/2U7(c) 



k,     Sanple I (lOigUUi) was perforated at a velocity of 975 f/s. Since 
It was equivalent In weight to .OSg" of steel, an equal weight of Doron would 
"be expected to resist perforation at 7^0 f/s, hut not at greater velocities. 
Thus, perforation of this sample at a greatly higher velocity does not necessarily j" 
disqualify It. It was not considered posBlhle to impact this saniple fairly a 
second time. 

5. Sample II (lOSOU^A.) was perforated at Bk^ feet-per-seccnd, tut re- 
sisted perforation at 705 feet-per-second. An equivalent weight of Doron 
(.Ojih* of steel) would be expected to resist perforation at S60 feet-per-second,  ," 
There is thus evidence of some slight inferiority of this sample to Doron. 
Since Sample I was of substantially Identical makeup except for thickness It 
may he Inferred that Sample I might have shown some sllgh« Inferiority to an 
equivalent weight of Boron had the teat of that sample been continued. 

* 

6. Sample HI (lOigHlflJ) «as perforated at g60 feet-per-second. An       j" 
equivalent weight of Doron (.0^7" iteel) would have resisted perforation at 
1095 feet-per-second. Thus, this sample appears distinctly inferior to Doron, 

7. Inaemuch as these qualitative tests have not definitely eliminated 
S-vnpleB I and II, the manufaoturera have decld- ' to do further work on samples 
sinllar in constitution, but in a size more adaptable to evaluation. Results    * 
of r-nch tests vill be reported as soon r.s available. 

& 

a    y^cilWi«^- 

J, I, Sullivan 
Asst. Snglnear 

APPHOVEDi 

S. L. REED 
Retearoh Metallurgist 
Acting Chief of Armir Section 
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