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! Gnmi-n .
1., This test was conducted to. determine the: fragment mass and
fraghent velocity data of 3i/50 AA Projectiles Mk 27«2, Contpos
sitien B loaded, ‘having rubber shaped charge . liners with twelve
longitudxnal grooves running the lenzth of the explosive cavity.

2 a. The subject projecti les ngoducaﬂ (1) strip: fragments , V\\
farying from 3=3/L" to 6% in length, (2) fragments 4~3/4% or '
greater in léngth averagzng 14a,grame each, and (3) etrzp fragment

?' 'gi g 2250 il ‘fsﬂcp‘ o

.t

Do Strip—fragmenta from,projectmles equzpped with copper
shaped charge 1in T8, efer,pcq ¢)y ‘averaged slightly léss in
length and qlightly more in wWawys when compared with fragments

Iprnducndgby ubber shaped chetpe,lined projectilesl

c. The *ssulﬁs cf the limited number of rounds tested
iﬁulcatc that there were no appreci&hle dlfferences betwasn tne
fragmentatiqn characterzstics of 3“/50 Proﬁect;les Mk 27~2 equ;ppsd
with either capper or rubber shaped charge linerst )
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54 PERIOD OF TEST:

CONneoy e o . . NPG REPORT NO, 988

Gontrolled Fraguentaticn wof

3w/50 AA Projectiles Mk 27 by Rubber Liners

. . TN L. | SR Vv s N .. L N s N N N L S

i

N S .

This best wag suthorized by reference (a) and conducted under

/

2. REFERENGES:. ‘ o
a. BUORD conf ltr NP9 Re2c=HRKsrib Ser 33390 of 1 Feb 1952

b BUORD-conf 1&?”@?9-Rezqﬁxnxagagmsgg,2396a of 4 Aug 1951
~ ce NP3 conf ‘Rgport Noe 898 of 17 Dec 1951 ‘

3, BACKGROUND: | -
A& past of.s genersl program for the development of projectiles.

with eentrolled fragmentation, the Buresu of Ordnence designed a
rubbes shaped charge liner ror,ﬁhea3"¢50=ﬁh,PrOdéchi$d‘Mk*27+2

having twelve grooves running Longitudinally the f~11 length of the

_explosive cavitye The purpose of the ifner is to produce tiwelve

" pod-like fragments upon detonations

* he OBJEGT OF TEST:

This test was conducted to determine the fragment mase and
fragment velocity data of 31/50 Ak Projsctiles Mk 27-2, Gompoc
BitiOn:B-lpadéd,‘haVing;tybher‘shﬁpéd ¢harge liners with twelve .
1éagiﬁudinal~gzbéwéé“tﬁnnins‘ﬁﬁé length of the explosive cavity.

2
-

s Dato Progech detber o L February 1952
by Date ALL Necossery Naterisl Received 12 Februsty 1952
oo Date Commenced Test .  Merch 1952
de Date =99ﬁn9?éét'éd:"f§é‘sft ‘ 1), 'Marcn 1952

.or
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Contrcélled Fragmentabion of’ B
3"/5Q KA Prnjectiles Mk 27 by Rubbér Liners

.-—c'---—-.—c—-—-«--—--—--n—---'—u-—a.
v ’

!

PKRTtQ‘

DETAILS OF. TEST - .

'6@. DESCRIPTION OF ITEM UNDER TEST:

3ﬂ/5o AA Projectiles Mk 27-2

a, Six (6) rounds, each equipped with rubber shaped charge '
Xingry OQOBO to 0YINO thick in the grooves and 0?030 1o OQQBB in
the. flatg and having twelve grooves, 1/4% high, 75° apex angle,
and 5475 long. the base of the cavity was filled with hot melt
to & depth sufficient to seal off the snds of the 1iner ETgoves
‘The rémainder of the cavity was £illed with’ Composition B at the
Naval Mlne Depot, Yorktown, Vlrginia. ‘The adapter cavity was
filled with Composition €-3 at the Proving Ground. The weights
of the,projectilea wére as followss:

Rds “ Empty Compe. B. Comp. =3 Total

Nose. Test Wee(Ybss) t,‘lbs,! Wbe(lbsse) tgglbs,}
1 Mass 9.16. 0:72 0s17 1005 b
2 Mase " 9 155 0eT4L5 0616 : 10.06 g
4 Veloczty 9.12 0.73 0,17 - ";0.02
K 5 Velocity 9010 0673 0+.18 ‘ 10v01v
6 Velocity 914 0073 - 0617 ‘10o0b~

7o PROCEDURE: - . . _ -
ae Masg Distribution:

A speclal engineer's cap was inserted into the Compo=
gition C=3 for initiating the explosive. Each projectile was
placed in a cané fiberboard box and detonateéd in sawdust at the
Fragmentation Chambere. After each detonat “ion, the sawlist was
sifted and the fragments recovered by the use of ‘sievés and a
magnetic separator. . ‘ :

" ba Fragment Velociﬁv'

Pach warhead wag placed vertically in the center of -a 30
foot radius arena Wlth its center 6 feet. abéve giound leével and
initiated from the top by a special engineer's blasting cape. The
arena consisted of 15 foot high, 1" thick steel panels from 350° -to
55¢ and. 125' to 190° longitude. ‘One. 355m Fastax ‘Camera was placea
250 foet. from the arena to record fragmeat velocities by the usudl
hlgh spesd. photographic technique.
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8. RESULTS AND DISCUSSION:

a, Fragment mass distribution photographs are shown in
Figures 1 to 3 inclusive and the date are tabulated in Téble Te
RBefersnce (c) data on similarfprgjéctilesrequip?gd with copper

syape'cha:géflinéﬁs and without liners ave also listed in Table L.

b, The strip fragment. lengths (greater than 2=3/4") produced
were as follows:. ' : , - : . :
. . T Now. Strip Fruagment. Lengths.
Rd+ =y /s T
No. Liner greéeater .
Rubber
R

‘n : 1
‘Copper
'?" L
it
. None
L]
LN

n
12
1 A9

v

U WO W N
p@wwﬁbm#m
boo%mopMﬂ?

Although the above data indicates that the rubber shape charge .
liner produced more of ‘the longer strip fragments, the average -~
weight of these fragments is less than those produced by the copper
shaped charge linere. For fr;gments,%aBAQB'orVgrea&er in length

those from the projectiles with rubber shaped charge liners

averaged 14l grams in weight whereas the gopper ghaped charge liner
produceéd fragments averaging 168 grans eathe " :

ama o sEe N TN TN Y A R e Ly

 ce. The detailed strip fragiment velocitles are 1isted in
Table II, The average median velocity of the projectiles equipped

#ith rubber shape charge liners was 2250 -feet per seconde

AY
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CONFIDENTIAL | - NPG REPORT NO. 988 SR
| " Controlled Fragmentation of S P R
) 3/50 Ak Projectiles Mk 27 by Rubber Liners SR R

CONCLUSIONS L : o
e . 84 The subject prijectilés produced (1) strip fragments ‘
varying from 3+3/4% 3o 6% in length, (?) fragments 4=3/L* or
- groater in lenguh avsraglig lhk grame each; snd (3) strip fragment
:velonity“a?er@ging,RZSQfEto/aecg : : oL i

" pe ' 8trip fraguents from pﬁ0{ectilas equipped with gopper
shaped thatge linars, reference (¢), averaged slightly less in
length and slightiy more in nags when compared with fragments '
) @xdduqeﬁ‘%y’rubberf”héped ¢harge lined projectiless '

. K limitgﬂjnumbef‘pf‘ioﬁnds tested indicate : I
that thehe weré no &pprecisble aifferences between the fragmentation _ %
characteristics 5 3%/50 Projectiles Mk 27+2 equipped with either

copper by rubber shaped charge linérse - o 5

ce The resulis of the

SECURITY INFORMATION : 6 . . I O |
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A} . HUGHES, Lieutenant, USN, Fragmentation Firing Officer,
Fragmentation Division '
Terminal, Ballistics Departihent
Thie\report was preparéd by: ‘ '
We WRIGHT JRusy Ensign, USNR, Fragmeéntation F&ring Officer, ' T
c : Fragmentation Division : 1
‘ Termlnal Ball;stics Department . :

i
g B oy ' : 1
The:, testé upon which this report 1s based were conducted by ’ ¥
i

3

V. PHILIPCHUK, Fragmentation Battery Officer, :
Fragmentatmon Division . : ‘ : ‘ i3
Terminal Ball;stxcs Department ¥
We Ba ROBERTSON Lieutenant Commander, ‘USN : - .
e Terminal Ball stics Batteries Officer -}
Terminal Ballistics Denartment
Ré To RUBLL, Liéutenant Commander, USN
Term;”dl Ballistics- Officer : .
: Termin“l.Ballistics Department o )
DI | Ce Cs BRAMBLE, Dirﬁctor of Research ‘Ordhance Group

D .
. N . . -

% . ‘This report was reviewed by' j

t
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“APPROVED: s A EDWARDS
2 Captaing USN - ‘
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