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vmGBjjsnm SMQBLT IMP, WAL 710/6IG 

i'hird Partial iieport on Problem 3-8.Ij- 

2'd April 19U4 

ReslBttmce q^f yarious Layers of Ijh. OufiO« ^yloa 

to  Several ü^npea of Small Anne Projootiles 

1. lu responco to a request from the Offioe,  Ohlef of Ordnance, 
and as a rea^ilt of subsecfUeat tölepLorac contiiots -..düli tiiat office, 
teats have been conducted at  this arßonrl on various uulti-layered 
aesemblies of 17^ ounce nylon dud:.  -\ 

2. On the basis of resistanoo to perforation per unit weight the 
aubjoct materifl,  l^yci-cd In nn assembly equal in voi .lit per unit area 
to  .Qlp+F'of steel,  is ewporlor to nil other fabricc tested at this 
arsenal to dflte  (with the possible excerption of l.ylon parachute cloth). 
As ooiapared x\rith hadfield ni^jj,ganeGe etael of the crudity currently 
procurable under Specification AJCi-1170,  tiiie ."irterial's ballistic limit 
is about 300 feet~per-aocond lower under impact of ju'ojectile G-2 (oal.   .22, 
17 /grains) and about 175 feet-per-second lover ivador impact of stoadard 
cal.   .45 ball  tMnmunition,^''. 

3. Various numbers of la73rs of this aatorlal '.rore sewed together' 
in 12Mxl2B sizes and tested,  stretched tautly c^ros- a wooden ballistio 
frame so that  their backs were unsupported,  irith  etandard cal.   .45 ballj 
taariumition ejid v;ith projectiles Q^-l-A (cal,   ,30, 1")0 grains),  G^l-S 
(calo.30, 3H grains) and G*.2, developed at thifi aroeuftl»*    Similar assem- 
blies were tested,   strnpped across a sawdust-filled canvas dumjny, with 
projectiles ü-1-S rjad G«-2.    The results of these tccta appear in Table I« 

4o    Ina effücts of layering on the resistruoc of this material to 
perforation by projectile G-1-ö have been analyzed in a previous report.-' 
This report liste results of similar tests with other projectiles in which 
it may be noted that inoreaeed layering had little effect on resistance to 
perforation by projectile O-l-A, but brou/^it about czepected increases in 

*• 0.0. ^23/90(0) - Wtn.  U23/l6l(c) dated 17 Lecembor 19^3. 
2» WAL kemorandum fieport Ho. l(>Z/2k]{c) end ii'AL MoBorandum Heport No. lb2/^io), 

3« WAL Memorandum Heport Ho. 710/596(c). 



r«8istance to perforation by other projectiles.    As to the affects of 
the aetnod of laountlng the sanrples, the teiidency for results of the 
two types of test to become identical at velocitias in exaess of 1050 
feet-per-second,   exiiibited in the pravious report, is repeated in the 
tests with projectile G^2, in whioh lijnlt velocitiea were always in 
excess of this figure, 

5. On a weight-for-weight basis, as comared väth other fabrics 
tested here, the ballistic lirdt of the subjeot ianterial with oal.  .U5 
ball ammuaition  (750 feet-p er-second) is better than that of |6 cotton 
dude (395 feet-p er-second) and tuat of llylon parachute cloth (698 feet- 
per-second) aaid equiralaut to that of the best cosibinatioa of fiber-glass 
and itself (7b0 feet-per-seoond).    rfith project lie i-2,  its ballistic 
limit (I36O feet-fier-second) is better than that of vä cotton duck (S83 
feet-p er-second)  e&d that of fiber-glass (1189 feet-per-socond) but in- 
ferior to that of Nylon parachute cloth (1^-67 feet-per-scoond).    Its 
ballistic limits with cal.  ,tyj ball and with projectile b-Z are, however, 
considerably lower than those of average Hadfield ucn^anese steel (925 
feot-per-second and l6p0 feet-per-second reapoctively). 

6. 'üherefore, if a fabric is to be used as a critical component of 
body armor assemblies,  the results of these tacts indicate that further 
consideration of 17^ ou ACO nylon duck is to be ancourogeä. 
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