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TEMINAL BALLISTIC STUDY OF FLECHETTES (U}

ARSTIACT.

Army V39 balliatic limite wore dutermined with the FL-17, FL-17C-4,
1., Il. l‘. sad 16 fleshstten o ¢ slominum cargets st 0° shliguicy;
e Fle17, FL-170-6, md FL-17C-12 ead 16 flechattes agsisnt
gota st 45° obliquity.

duation of the h-llinh data -hlx- .
with the equations der

. The erder
the slwminam targets evaiveted wmass¥; /}M

9° Obliguity

-
2. FL-17C-18, 12, 14, aad 16 (i) oquel}
3. n.11c.e

43° Obliguivy

n.iz
2. FL-1TD-6, FL-17C-12 end 16 (al) eguei)
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As
for suplaywent ug wsased iafantry
Kezen, wae Utemneacs Toir Mas bees dnvensigating [ ahatte-type -iuil .
of vorious dosigns.  Nuservus dosigna hove bosa svalueted for flight
atebility, reagn-velveity choraatoristies, quantity amd 20vs of londing,
cconamy '( l-bdelu-n. -anl ol wemnfocturing doviationa ou flight per-

vader Cont DA- 33-000-
Om- 160, M~3!-Nl-€lﬂ- 1387, l-d IM-)I-MAMHGI. Ae part of this

omploged in arsered vesty, helwsta, snd perseansl carrisrs, Mat
for thia atedy vere wnbonded nylen, slusissa, ead lndlhll-

nrt-tlo- ia baliistia peeform
distinguishicg veristions in hallintio
dasigns. Acsordingly, it ros recemmended thet fwtars terminal ballistic
fleshortts studion be -udnud «ith aivmissu ss the target --urh Thia
repert sevars thase CLasta snd alse i the data
with flschattes sgainet alemimum armss. Of the ssvem flechetis Io .u
studind it is poasible te dilfarentiate batseen peanctrstion per
sgajast the slesinam arwer material ead ta selost the misile lh-( n-hhlu
q\l—- performance.

It was d-m‘ dn-h'un to extend the hellistic Jimit data te Bigher
velocity levels, hewaver, limitations impesed by structeral failures of
the varioms fleshette dasigns during sav-bach iu lawnching frow the gus,

velocity H-lu that conld satisfecterily be ampioyed

MTmIALS

following seven fieshatie deaigns wera emploved o daterming

te for comparisens of penstretion parfosmence:

The
ballistie limit

1. TM-17C.4

2. FL.17D-6

. n-

4. FL-1TC-10

5. MN.-17C-12

6. PL-17C-14 14 Graina
1. R-17C 16 16 Graima
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tte, firing wes contim fer— .
the loter u.-uo-u. It has since beon dotermined thut the mewer FL-17D-0
donign, which ditfozs frem the F.217 in tontour sad o .GOS® Tarser
diometar ncress the fins, éxhikiis swperier valocity-dacey perlorennce and
sreater dopth of penstrgtios Ince coloter targets, partientorly in the super-
sesig velosity regiena,’

A

Tasgare -
Bacouse pf ths previsus]y noted Timitations impased by usbonded uylen
and Hadfield- mtiating heteasn munin

riarmon
he Lirgut. ma
and 45° ohliquity

h Tath 1,

i P

Jo ovder o dvaluate the svm, ”nnnun capabilition of the varioun
flechatie dosighis a nember of rowitdy of cach ware fired at the aluminem
torgeta end Army Vgp belldatis Jimits dutern’ sd. A snfficient amsber of -
rounde were fired .'5. hat prejsetile dafost efid pemstration nf the torge?
wsre ashivved over the u!u_ny Yengs traveraud. Accordiog te the Ariay
critarls, » somplets pon ®h of the srusr weeurs vhen s Nole or creck

the the targsy,
it is thet

is seffi

mu “Lrom bulti tess
ng formuls for the calculution

rwer. * The
sorporated §u the foll
of n. Vn ballintie Jlwie:
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where

. Wigheat uxuny resniting in s pertial pemerration
Vie * I.nut. uluuy nn):h. in b complete pemetration
V¥ = Zone of mized results

TV o Sem wf velecities within the teas of mized rranlts insiuding
Vop ond Ko

M s IEISTL. o f AU M ah PN E T g it his Ui, sdhor @ RN re v its
iacluding ¥

NC .= Nusber of romplats peactrations withia the sone of mixed results
. dscleding Ko

Flechatte velocities wore dotermined by their psasage threugh a pair
of Jusline screens s 4 10 feet apart and conmected to a 400 Kc cemnt
chron “ The first soresn sctivate
eraitting ths d-terminatios of the mi
point midway botween the screens lecated at s distence of 7.5 feet from the
target. Since cemparisons of individue) flecherte ballistic limits are mede
reletive to thia velocity, correctisns wers set applied for velscity loas
from the midpeiat of the lumlise acr

paper of Army V5o ballictic limit vareus the coli
olds thy o shown in Pigures 2

that meay clonsly fita the dats thenm corresponds tr the
tisl fumctien a/2, snd the intercept at ¢/d = 1 yiclds the constent
tars X iz the fo)Jewing aquetion:

v -xfe) 4,

which ie derived from o “"‘I".?ll.l!lli'l squation that has previeusly
been deacribed in dotail,

The n/2 §n the f i tion very often permits an irter-
of the mecheniam wf armer panatration depsndant upsn projectile

1u the cass of flachette
from th 1y ancoustersd in deMa
equati i sechenisms of penetrotion of a different typs thaa
rormslly .burvc‘ for himatie ¢l

tiag the ballistic test reaules and apply nly
with the flechettas studied.
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ARSULTS AND DISCUSSION,

A summary -l uu ballistie cent dote fa pre
dori

$od in Table I, snd the
contail Tel

.

2 and 3 demonatraten thet the FL-17 fleshette dafeats the sluminss targets

ot Jovar valocitivs thun the remsining flackettes, The M‘t. Fle 17C- 4

fiechatta is inferior te the FL-17 st
th

i por

nsd are sonaiduzebly inforior to the ﬂ.- 17 sgaiast I.I- thismer targets,
while sppresching the Fla1T in perfernebee sgainat the hoaviwr cargets ot
av 8/d eatie of 3.5, Abeva thia peint inferisr parformance s agsin mani-
fostad for the F1.17C-12 missile in the saly twe cases tasted with henvier
flechetisn. AL 45° ebliguity swperier parfsrmance over tirs ramge
of targets eveluatad is demenstrated for the Fl-17 design over the FL-17D-6

- 17C- 12, 16, the eupsriority iner g alightly a3 the asrwer thichn
incresaus. . . . &

ECOMPOATIONS
Beconss of she awparier performance sf the FL-17 flechatte it should
be nelocted in preferemee te the other designe testad ‘for canister filler.
14 fills imilor terminal

nta
ndue with tha FL-17 Llochsite to dzter-
axhibit sptimum penstretion porforsance

Sl ()

llistis studies shonld be
wine which of thess tws desipn
sgeinat sluminem targets.

Use of these flechette desig anvier iu weight thum
of terminal porform,

ans is the
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COMPARISON OF MEASURED AND CALCULATED BALLISTIC LIMITS
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FIGURE 3
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