
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

ADA800070

unclassified

confidential

Approved for public release; distribution is
unlimited.

Distribution authorized to DoD only;
Administrative/Operational Use; 29 SEP 1952.
Other requests shall be referred to Naval
Proving Ground, Dahlgren, VA. Pre-dates formal
DoD distribution statements. Treat as DoD only.

NSWC notice dtd 6 Jan 1976; NSWC notice dtd 6
Jan 1976



.4 

J_^J_ 

1- 

Ke 

MfrtyiKTSW&SW» I   § E B ICE    CENTER- 
»- 

I > A RMED   SKIRVICEll  fgCH^ICAL   S H F © R &S A T I O C Y 

i -.•• t. 

~^^m Mit«   MI*I* nwm>M^JuAÄ.ytt».,«^*nrt^A*tfc 

äXISJll When Government or other drawings, specifications or 
%r data arc? used for any purpose other than in connection with 

•"• »'^finitely related'Government procurement operation, the U.S. 
y '-ernment thereby incurs no responsibility, nor any obligation 

s -"tsoever; and the fact that the Government may have formulated, 
y rfshed, or in any way supplied the said drawings, specifications 

• dlher data is not to be regarded by implication or otherwise as 
Jl'' any manner licensing the holder or any other person or corpora- 

:• conveying any rights or permission to manufacture, use or 
5\ny patented invention that may in any way be related thereto." =: ":i « 

, .J» -«Li 

// 

Ml 

«= -' - --,  r *-,r—" 



U, So NAVAL PROVING GROUND 
DAHLGREN, VIRGINIA 

REPORT N0„ 1047 

TESTING OF WARHEADS FOR 
AIR TARGET GUIDED Ml SSI LEO 

53rd  Partial Report 

FRAGMENTATION OF WARHEADS 
Task 

FINAL  Report Assignment HP6 

Copy  Ho.      14 

y RETURN TO? y 
A ASTIA REFERENCE CENTER % 

/ LIBRARY OF CONGRESS / 

y        WASHINGTON 25, D.C.        J1 

'• ! 

Classification      nJ0a.P   )EHT  AL 
SECÜRI1V   IfjF ,8MAT  OH 

4» 
co 

I?" 

SECURITY I1TF0R¥> TTC", 



i. ^V.^^-Stfwas^^irt.«.«.^.,,^^^ '*     ' -.-~ •—•   • r-      - -    ,-n.n»! -iTM-i. --      iiv-wwi i • IIII IU|||||| frl 

'      t 

I 

~t—ffr1. 
-' I      ..   f 1: 

CONFIDENTIAL 
~'\ SECURITY   IMFQRJ: iTION 

V 

f 

COMP?. '.t'-r 'UL KPG RiiPORT NO. 104-7       f 

I 
Fragmentation of Warheads 127-B ]. 

PART A 

SYNOPSIS 

1. This test of rod-expelling warheads, Naval Ordnance Laboratory 
Models #12,''-B, was conducted to determine:  (a) the rod velocities, 
(b) the angular distribution (relative to the axis of t.'ie warhead) 
of the re:s, and (c) rod condition when detonated statically. 

2, a. \he  median rod velocity for warhead No. 127-B-2 was 
130 ft./sac 

fc» Rod* from both warheads were randomly distributed about 
the ciroumf^'-ence of the warhead from 1° to 9° apart. 

c A^.1 of the rods broke completely from the end plates and 
remained intact aftyr detonation. 
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PART B 

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 Request WG/32/52 of 17 June 1952 
b. BUORD Conf ltr NP9' R^3f -EJHLsedb Ser 25777 of 

18 September 1951 
c. WPG Conf Report No. 930 of 29 February 1952 
d. NPG Conf Report No. 850 of 1 September 1951 

3. BACKGROUND: 

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

b. The Naval Ordnance Luborutory requested  in reference   (a) 
that two model warheads,  N:-val Ordnance Laboratory Models #127-B-1 
and #127-B-2,  be   statically detonated for rod velocity and  spatial 
distribution tests.    The warheads are  similar  to Waval  Ordnance 
Laboratory Models #127  (reference   (c))  and #115  (reference   (d)), 
except that #127-B has a plastic rather  than an aluminum fairing. 
The rod velocity desired is between 100 and 150 ft./sec. 

4. OBJECT  OF TEST: 

This test  of rod-expelling warheads,  Naval Ordnance Laboratory 
Models ?;*127-B, was conducted  to determine:     (a)   the rod velocities, 
(b)   the angular distribution (relative  to the axis of the warhead) 
of the rods, and   (c)  rod condition when detonated   statically. 

5. PERIOD OF TEST: 

a. Date Project Letter 17 June 1952 
b. Date Wecessary Material Received 23 June 1952 
c. Date Commenced Test 17 July 1952 
d. Date Completed Test 17 July 1952 
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PART C 

DETAILS OF TEST 

6. DESCRIPTION OF ITEMS UNDER TEST: 

a. Rod-expelling warheads, Naval Ordnance Laboratory Models 
#127-B-l and #127-B-2, contain 72 hot rolled round steel rods, 
0^500 diameter by 13'JOO long, arranged in four concentric circular 
rows,  These warheads are identical in design to the warheads 
#127, reference (c), shown in Figures 1~3. The inner and outer 
rows of rods are silver brazed to the end plates. The warheads 
are encased in •?.  0'J063 plastic f -iring as opoosed to an aluminum 
fairing in the Model -r;-127 warhead. The two warheads, Models 
#127-B-l and -;,:127-B-2, weighing 59.5  lbs. er-ch, differ only in 
the construction of the plastic fairings. Both fairings have the 
sane dimensions and both are mode of glass fiber bonded with a 
polyester resin, but mat glass fiber is used in the 7#127-B-1 while 
#127-B-2 uses a woven glass fiber. The woven fiber (#127-B-2 
fairing), which is weaker in one direction than in the other, was 
oriented on the warhead to favor longitudinal breakup (parallel to 
rods) on detonation. 

b. The expelling charge for u-ach warhead consisted of a 13'.50 
column of 0'.'430 diameter tetryl pellets weighing 52 grams 
loaded into .i steel tube which had a wall thickness of 0'.'62. The 
charge was inserted into the cavity which extended along the longi- 
tudinal axis of each warhead and initiated at the base. 

7*  PROCEDURE: 

a. Velocity and angular distribution of the rods were  obtained 
in a 3° foot radius arena.    Each warhead was placed nose down in 
the  center of  the arena with its axis vertical r.nd  the center  of 
the warhead  6-1/2 feet above  ground levd.    Cane fiberboard panels 
were placed around the circumference  of  the arena in the -longi- 
tudinal zones from 350°  to 50° and from 123°  to 183°  so that the 
impacts on the fiberboard could be distinguished on the 35rom Fastax 
film.    Figure 4 shows the srena  set-up for the test. 

b. Velocities were recorded by two 35nnn Fastax cameras uti- 
lizing the high-speed photographic  technique.    Camera No.  1 covered 
zone 350°  to 50° and Camera No.  2 covered zone 123° to I830. 
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8.    RESULTS AND DISCUSSION: 

a. Detailed rod velocities ?rid distribution data are given in 
Tables I and II.     Satisfactory v i^locity .and distribution data, as 
well as  sample fragments, were obtained for  the Naval  Ordnance 
Laboratory Model #12?-B-2.    Ro^  angular distribution data and  sample 
fragments only were obtained for Naval Ordn:nee Laboratory Model 
#127-B-1 because the cameras did not  operate. 

b. Angular distribution data are given in T:ble I i-.ni   shown 
in Figures 5 through  8.     Sample fragments   -re  shown in Figures 9 
and 10.    The rods were randomly distributed 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 ^12/-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 identical expelling ciarges. 
These velocities are  slightly higher  than the 100 ft./sec. median 
rod velocity reported  for warhead #127  (reference   (c)  data)  which 
had a  smaller  expelling charge.    The larger expel]ing charge and 
the weaker fairings in the models £127-3 account for the complete 
breaking of the rods from the  end  plates and  the   slightly 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 distributed about 
the circumference of the warhead from 1° to 9° apart. 

c. All the rods broke completely from the end plates and 
remained intact after detonation«, 
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TABLE I   (a) 

ANGULAR DISTRIBUTION DATA 

Rd. 1 - Warhead #12?-B-1 
Weight of Warhead - 59-5 lbs 

Tetryl Booster - 52 grams 

Longitudinal Zone No. of Rods 

351° 
353° 
358° 

2° 
9° 

12° 
21° 
23° 
31° 
33° 
41° 
43° 

130° 
133° 
140° 
145° 
151° 
153° 
160° 
162° 
170° 
174° 
181° 

1 
1 
1 
1 
1 
1 
1 
1 
-i 
JL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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TABLE I (b) 

ANGULAR DISTRIBUTION DATA 

Rd. 2 Warhead #127-B-2 
Weight of Warhead - 59«5 lbs. 

Tetr^'l Booster - 52 grams 

Longitudinal Sone 

353° 
357° 

4° 
11° 
12° 
19° 
ll° 
29° 
33° 
35° 
41° 
50° 
80° 
83° 

130° 
134° 
140° 
143° 
150° 
155° 
160° 
161° 
170c 

172° 
179° 

No. of Rods 

1 
1 
j, 

1 
1 
1 
1 
.L 

1 
] 
1 
1 
1 
1 
1 
1 
1 
] 
1 
1 
1 
1 
1 
1 
1 
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30 Ft. Radius Arena 

35EIB Fastax Camera 1 

Rd.   2 - Warhead #127-B-2 

Total Weight    59-5 lbs. 

TABLE II 

FRAGMENT VELOCITY DATA 

990 Frames per sec. 

Filler; Tetrvl 

Filler '•"'eight? 52 gr?.ms 

Zone 
Frame in Which 
Hit Occurred No. Rods Velocity (f/s) 

4° 162 1 180 

29° 196 1 150 

12° 2Ö6 1 
J. 140 

35° 230 1 130 

11° 236 1 130 

33° 238 1 120 

'•50° 241 1 120 

19° 244 1 120 

• 27° 246 1 120 

353° 269 1 110 

357° 269 
L. 

1 120 

Median 125 

Average 130 
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TüBLE II (Continued) 

FRAGMENT VELOCITY DATA 

30 Ft. Radius Arena 

35mm Fastax Camera 2 

Rd. 2 - V/arhead #127-B-2 

Total Weight:  59.5 lbs. 

990 Frames per sec. 

Filler: Totryl 

Filler V'eight:  52 grams 

Zone 
Frame in Which 
Hit Occurred No. Rods Velocity ff/s) 

134° 196 1 
A. 150 

150° 210 1 140 

143° 224 1 130 

130° • 236 1 130 

155° 23.6 1 130 

170° 244 1 120 

160° 248 1 120 

140° 253 1 liO 

Median 130 

Average • 130 
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DISTRIBUTION 

Bureau of Ordnance: 

üd3 
Re2 
Re3 
Re3f 

Chief of Ordnance 
Department  of the Array 
Attn:     ORDTX-AR 

Navy Research  Section 
Library of Congress 
Washington 24,  D.C. 
(Via BUORD Re3) 

Commanding General 
Aberdeen Proving Ground 
Aberdeen, Maryland 
Attn:    Technical Information Section 

Development and Proof Services 

Commander,  Operational Development Force 
U.-S.  Atlantic Fleet, U.  S. Naval Base 
Norfolk-11, Virginia 

Naval Ordnance Laboratory 

Naval Ordnance Laboratory 
Attn:    Explosives Division 
iittn:    Mr. H. W.   Semon 

Picatinny Arsenal, Dover,  N.  J. 
jittn:    Technical Division 

Reports Office 
APL/JHU,  Silver Spring, Maryland 

APL/JHU,   Silver Spring, Md. 
Attn: Mr. H. S« Morton 
(via INSORD, Silver Spring, Md.) 
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DISTRIBUTION  (Continued) 

Bureau of Ordnance Technical Liaison Office 
Bell Telephone Laboratories 
Whippany,  Now Jersey 1 

USNOTb,  Inyokorn,  China Leku,  Calif. 1 

Inst. for Cooperative Research 
JHU/1315 St. Paul St. 
Via:  (District Chief, Thila. Ord. District 

1500 Chestnut St., Phils. 2, Pa. 
Ättn: Mr. Edward R. C. Niles) 1 

Director, Research and Development Division 
New Mexico Institute of Mining and Technology 
Socorro, New Mexico 
Via:  Development Contract Officer 

New Mexico Institute of Mining and Technology 
Socorro, Now Mexico 1 

Boeing airplane Company 
Seattle Division 
Seattle, Washington 1 

Local: 

OT 1 
OTZ 1 
OT-1 1 
File 1 
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