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WATEBOWE ARSENAL LABORATORY 

MEMORANDA JSPCHT NO. WAL 710/659 

Final Report  on Problem B-S.10 

30 June 19UU 

Resistance of WgJLnber£.-.r Protective Fabric and of 

ItB Coffij urtü"1* a to Perforation by 

Fra/pent-SIBOIPtIng Projectiles 

EÜÄCTE 

M 
1(  In.accordance with directives from the Office, Chi of of 

0rdnmce*• *"lThere hnve recently been conducted at this arsenal tests 
for resistance to -lerf .rrti'n of a sandle of >rooo«-ed body aracr 
(fabric) submitted by the C?.-.ndian Arr.y Staff. 'This arjnor consists of 
two outside layers of heavy wovon fnbric, ^resuTiably nylon» and an 
lnnor quilted ^iece, iresunrbly containing a filliry of nylon fibers. 
The theory oronosed by the designer is that the pr'>,1(=ctii.p will be 
diverted fron its lire of fli.-ht due to the nature of t e ^-oristruction 
of the woven fabric layer ?■".$  t'-us nuch -.f Ks ener—r vill be absorbed 
Tier to reachir." t'no oullt- * lavr,1* -\ 

2,  "Under impact of n'.-n»' of the f ra/7n«»nt-sinul*'ti:: - %c or standard 

ball orojectiles was t'"o rogint.-m.ee to 'erf oration of t.-.in • « ee-bly or 
of any of Its coa «inents rr-  .-r^-'t S3 that of ao ^rulv.«".--!c velrht of 
17i; ounce nylon duck reviously tOBtec*^^__ 

T.   '.<■. Vo.iis/t'*" -    • "-^TILV309^.1  .^d '■■" ■■:■ I 

r.      >,o.  U23/7R42 - W*n - <A77.  'ir>^d 3 May 1?--. 

3.     '.'r-.t*rt  ■.".  Ar  e*>.?l   :-r"> ■■•    :•"    A     - ni' :-  Tie-.r
f       .      ■"   "' ^?/?'-j{c), 

- KVelo..'"""• ent  of  • ■*   '• '* '1 ■ "   t     ~vo ' ;c'   i ■ . 1 ."     r *.' 

5. 

^iinilate ?lak -n;  "0    • .    Ill Fra?i*nt." dated 17 -"c- 

Watertowr. Arr,i»r:■ 1   -jL   .•■>-„   r;      -*     ran^.'.'-T  He">ort   '•'.. 
"Dove! 1  • er.t     f  a     r   '.ectiiS,   t    ^e Used  */.  ^Tti 
Sisrilate^Pra'V.rats of r>  "0 - .   d.'i.   .".-) 'ect lie",   !   ' 

'■•'*■ trrt~\.T.   Är?".nl   -•'        ?.'■     "" ■■   .""..   '.-!     v-"T.-' 
"Reelstn-'Ce    r V.-.ri )un Lnyrr   >f 17    '-unce   lylor. t 
Hill Ar-3 Prr'-cttles",    .   \ed 72 April 19'-1-. 

•St-* nhot rm  '"n '-.tn  7iO-2V>l  *   '  '.'t,n  710-fVJ;,   : 

t L CQpriMarriAi. - .   •. •'«'■' • 

,:■   Mil}- 

:. 7 .7253t c), 
v.'.    Am r,   t 0 

7 Ja-: i-ry 19;-- 

L    17/ 1(c). 
v   ral Types of 

-<—i. ■ - »- «-   «-■<--«-- ■v     -   «-- «-   '-   •- ••*---•«--•*«  .■.-.-. .-'. • ^.   »•- •'■■'■■''■ • "'> '-•- •:..•:.*•- i.-."-.•- • - .'- ^-.- ^_ .-_.-- .-..• 



Table I 

Summary of Penetration Tests Conducted at Watertovn Arsenal on 

Sanplee of Weinberger Protective Fabric and Its Components 

Equivalent 
Steel 
Gange 

,0l<0" 

Ballistic Limits (?/s) 
Sample 0-1- 

U88 

Al Ö-L.S2 

961 

Gwg3 

1108 

Cal. .W* 

Complete assembly • 560 

U piles corded component .0U6" - - 101& 505 

3 -lie« corded com; ">onent .031*" - - 990 klk 

3 ^lies corded component 
(coated with rubber) .0U6" - - 102g - 

h  plies quilting .068* - - — 735 

3 piles qailtin^ .051" - - — 69U 

2 piles quilting .03^" - - 1030 613 

1 ply quilting .017" - - SOU U60 

Por Comparisont 

11 plies 17i os. nylon duck 

Hadfleld manganese steel 

.OUO" 

.OlW" 

567 1058 

900 

1310 

l600 

70U 

900 

^•Cal. .30 fragment-8lmulatin>T 'rojectile - 150 grains. 
2Cal. .30 fragment-simulating Toject.lle - 3U grains. 

■>Cal. .22 fragment-simulating Projectile - 17 grains. 

Cal. .U5 (steel-Jacketed) ball Projectile - 230 grains. 

mz.  •- 1 1 •-.•■«-■«-. -.«•-. . - • •  ..•■-.•-■ -'-*-•-' 1 —.-...-.-.- >.->*  ■—■-■-■ . .-. .-■•- .-..-..-..-- .-.V. .-.'.'. ». ^ .-. ,■- .-.'. 
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ABSTRACT:       <, 

Final report is given on the resistance of Weinberger protective fabric and of its co lporients to perfora- 
tion by fragment-simulating projectiles.  This armor consists of two outsldealayers of heavy woven fabric, 
presumably nylon, and an inner quilted piece, presumably containing a filling of nylon fibers.   A sample of 
the armor was mounted on a canvas dummy and subjected to impacts of fragment-simulating projectiles 
and standard cal. .45 (dteel-jacketed) ball projectiles.  Results showed that the resistance of the complete 
assembly was inferior to that of an equivalent weight of 17-1/2 ounce nylon duck.  The resistance of none 
of its components was equivalent to an equal weight of the nylon duck, but the resistance of two piles of the 
quilted component was greater than that of the complete assembly. 
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