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Fragmentation of Viarheads 127-B 1.
PART A
SYNOPSIS
1. This test of rod-expelling warheads, Naval Ordnance Latoratory
Models #12/~B, was conducted to determine: (a) the rod velocities,
(b) the azngular distribution (relative to the axis of tiae warhead)
of the rc:s, and (¢) rod condition when detonated statically.
2, a. .he median rod velocity for warhead No. 127-B-2 was
130 ft./s580.
b. Radxs from both warheads were randomly distributed about !
the circumfser~ence of the warhead from 1° to 2° apart.
Ce &£.1 Of the rods broke comrzletely from the end plutes and
remained intact after detonation.
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Fragmentation of VWarheads 127-B

O T o Sy, oy

INTRODUCTION

1. AUTHORITY:

This test was authorized by reference (a) and conducted under
Task Assignment NPG-Re3f-607-1-52, reference (b).

2. REFERENCES:

a. NOL Conf Work Reguast WG/32/52 of 17 June 1952

b. BUORD Conf 1ltr NP% Rel3f-BJHL:iedb Scr 25777 of
18 September 1951

¢c. NPG Conf Report No. 930 of 29 February 1952

d. NPG Conf Report No. 850 of 1 Scptomber 1951

3. BiaCKGROUND:

a. Reference (b) authorized the Naval Ordnance Laboratory to
work directly with thoe Naval Proving Ground in the devclopment and
testing of guided missile warheads.,

b. The Naval Ordnance Liborwtory rcguested in rofercnce (a)
that two model warhcads, N:ival Ordnance Laboratory Models #127-B-1
and #127-B-2, be statically dctonzted for rod velocity and spatial
distribution te¢sts. The warheads arce similar to Naval Ordnance
Laboratory Models #127 (reference (c)) and #¥115 (reference (4)),
except that #127-B has a plastic ratlhier than an zluminum fairing.
The rod velocity desired is betweun 100 and 150 ft./sec.

4. OBJECT OF TEST:

This test of rod-expelling warhcads, Naval Ordnance Laboratory
odels ;*127~B, was conducted to determine: (a) the rod velocities,
(b) the angular distribution (rv¢lztive to the axis of the warhead)
of the rods, and (¢) rod condition when detonated statically.

5. PERIOD OF TEST:

a. Date Project Letter 17 June 1952
b. Date Necessary Material Received 23 June 1952
¢. Date Commenced Test 17 July 1952
d. Date Completed Test 17 July 1952

CONFIDLNTIAL
SECURITY INFORWMATION 3
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PaRT C

DETAILS OF TEST

6. DLSCRITTION OF ITEMS UNDLR TEST:

a. Rod-cxpelling warheads, Naval Ordnance Laboratory Models
#127-B-1 and #127-B-2, contain 72 hot rolled round steel rods,
OY¥500 diameter by 13900 long, arranged in four concentric circular
rows, These warneads arc identical in design to the¢ warheads
#127, referencc (c), shown in Figures 1~-3. The inner and outer
rows of rods are siliver brazed to the cend plates. The warheads
are encased in 2 OUY0A3 plastic f-iring as opvoscd to an ~luminum
fairing in the Model 127 warhead. The two warheads, Models
#127-B-1 and :127-B-2, weighing 5%.5 1lbs. ezch, differ only in
the construction of the plostic fairings. Roth fairings have the
same dimensions and both zre mode of glass fiber bonded with a
polyester resin, but mat glass fiber is used in the #127-B-1 while
#127-B-2 uscs a woven gliss fiber. The woven fiber (#127-B-2
fairing), which is weaker in onc dircction than in the othaur, wes
oriented on the warhead to favor longitudinal breakup (parallel to
rods) on dc¢tonation.

b. The expelling charge for cach warhead censisted of a 13%50
column of OV430 diamuter totryl pellets weighing 52 grams
loadcd into a stucl tube which hnd a wall thickness of 0Y62. The
charge vwas inscrted into the cuvity which extendcd along the lengi-
thadinal axis of ©ach warncad and initiated at the basc,

7. PROCEDGRu:

5. Velocity and angular distribution of the rods were obtzined
in a 30 foot radius crena. Each warhead was placed nose down in
the cunter of the arena with its axis vertical snd the center of
the warhead 6-1/2 feet above ground level. Coane fiberboard panels
werc placed around the circumfercence of the arena in the dongi-
tudinal zones from 350° to 50° and from 123° to 183° so that the
impacts on the fiberboard could be distinguished on the 35mm Fastax
film, Figure 4 shows the zrena sct-up for the test.

b. Velocities were recordcd by two 35mm Fastix cameras uti-
lizing the high-speed photographic technique. Camera No. 1 coverced
zone 350° to 50° and Camera No. 2 covered zone 123° to 183°,

CONFIDENTIAL
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8, RESULTS AND DISCUSSION:

a. Detailed rod velocities ond distribution data are given in
Tables I and 1I. Satisfactory velocity sind distribution data, as
well as sample fragments, werc obtained for the Naval Ordn.nce
Laboratory Model #122-B-2. Ro? anguler Jdistribution data and sPmple
fragments only were obtained for Naval Ordnrnce Laboratory Model
#127-B-1 because the cumcras did not operate.

b. angular distribution duta are given in T:-ble I @nd shown
in Figures 5 through &. Sample fragments ‘re shown in Figurcs 9
and 10, The rods werce randomly -listributed about the circumference
of the warhead from 1° to 9° apart. All rods remained intact after

detonation. The median rod velocity (Table II) for warhead #127-B-2

was 130 ft./sec. It may be assumed that the median velocity for
warhead #127-B-1 was approximately the same since both warheads
had only minor fairing differences and identiczl expelling charges.
These velocities are slightlv higher than the 100 ft./sec, median
rod velocity reported for warhead #127 (reference (¢) data) which
had a smaller expelling charge. The larger expelling charge and
tlie weaker fairings in the models #147-38 account for the complete
breaking of the rods from the ond plates and the sligatly higher
rod velocities.

PART D

CONCLUSIONS

9. &a. The median rod velocity for warhead No. 127-E-2 was
130 ft./sec.

b. Rods from both warheads were randomly distrituted about
the circumference of the wariead from 1° to 2° apart.

c. All the rods broke coapletely from the end plates znd
remained int.ct after detonation.
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The tests upon which this report is based were conducted bv:
4. N. HUGH&S, Lieutenant, USN, Fragmentation Firing Officer
Fragmentation Division
Terminal Ballistics Department

This report was prepared bv:
W, WRIG.IT, Dnsign, ULNR, Fragmentation Firing Officer
Fragmentuation Division
Terminal Ballistics Department

This report was reviewed bv:

V. PEILIPCHUK, Fragmentation Batieryv Officer
Fragmentation Divisicn
Terminal Ballistics Department

R. d. LYDDaNuL, Director of Research
Terminal Ballistics De-urtment

B. L. LeVeTIK, Lieutenant Commander, USKR
Terminal Lallistics Batteries Officer
Terminal Ballistics Departinent

W. B. ROBERTSON, Lieutenant Commander, USN
Terminal Esllicetics Officer
Terminal Ballistics Department

C. C. ERALELs, Director of Researcu, Ordnance Group

APPROVED: J. . BYRUE
Captain, USN
Commander, Naval Proving Ground

S
ot TN
B. A. RUCKNER
Captain, USN
Ordnance Officer
By direction
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Rd. 1 - Warhead #127-B-1
Weight of Warhead - 59.5 1bs

Longitudinal Zone

NPG REPORT NO. 1047

Fragmentation of Warheads 127-B

TABLE I (a)

ANGULAR DISTRIBEUTION DATA

CONFIDENTIAL
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No. of Rods

o
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1
3
8
)
90
12°
21°
23°
31°
33°
41°
430
f5e
130°
133°
140°
145°
151°
153°
160°
162°
170°
174°
181°

n
o
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APPENDIX C

Tetryvl Booster - 52 grams
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Rd. 2 Warhead #127-B-2
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TABLE I {b)

ANGULAK DISYRIBUTION DATA

Tetrvl Booster - 52 grams

Weight of Warhead - 59.5 1lbs.

Longitudinal Zone No. of Rods

CONFIDLNTIAL
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353°
357°
4_0
11°
12°
19°
27°
29°
33°
35°
4le
H0°
go°
83°
130°
134°
140°
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150°
155°
160°
161°
170°
172°
179°
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TaBLE II
FRAGMENT VELOCITY DATA

30 Ft. Radius arena 990 Frames per sec,
35mm Fastax Camera 1 Filler: Tetrvl
Rd., 2 - Warhead #127-B-2 Filler Vieights 52 grams

Total Weight 59.5 1lbs.

Frame in Which

Zone Hit Occurred No. Rods Velocity (£/s)
4o 162 1 180
29° 196 | 1 150
120 206 1 140
35° 230 1 130
11° 236 1 13C
33° 238 1 120
500 241 1 120
19° 244 1 120
© 270 246 1 120
353° . 269 1 110
357° 269 - 1 110
Median 125
Average 130
CONFIDENTIAL 5
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TabLE 11 (Contimmed)

FRAGMENT VELOCITY DATA

30 Ft. Radius Arena 890 Frames per sec.
35mm Fastax Camerz 2 Filler: Tetryl
Rd. 2 - Viarhead #127-B-2 Piller ¥Yeight: 52 grams

Total Weight: 59.5 lbs.

Frame in Which

Zone Hit Occurred No. Rods Velocity (£/s)
134° 196 1 150
150° 210 1 140
143° 224 1 130
130° - 236 1 130
155° 236 ‘ 1 130
170° 244 1 120
160° 248 1 12C
140° 253 1 1:0
Median . ‘ 130
iverage o 130
\
y
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