SN : e e g
o . PR 3 .

L AR gk
LRI G S dinet

. F
b T ade AdH wae

T/ DECLASSIFICATION REVIEW
SROFCLASSIFICATION STAMP

A 7 Rty K@KMJ
SN cono0 Q2SAIUGL
o Sefs] '

[PERSON VERIFYING MARKING & D) | DATED: 7/n‘.? 2/ ?7
i A awnr 4

SC-DR-64 =647

REPORT ON TX-61 WEAPON TESTS 100-1,
100-2 AND 100-3

(Title Unclassified)

INVENT~oiEp
R. D. Lindsey and R. R. Precit, 1513
Sandia Laboratory, Albuquerque, New Mexico ﬂAél 1986
RS 3410/85 34283
) May 1964 INVENTORIED
‘ MARR 1985

Approved by: @//Lw&&/ 7% Q}«AZ// Sezy -4

;ﬂ W. Jones, A510

ABSTRACT (U)

This report supplements SCDR214-63, Test Plan for TX-561
Weapon Tests 100-1 and 100-2, with the results of Tests 100-1 and
100-2 and describes the weapon configuration and test results for
Test 100-3.

These three preliminary tests were made to determine

the aerodynamic stability of the proposed TX-61l design at high re-
lease velocities and altitudes.
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REPORT O TX-61 WEAPON TESTS 100-1,
100-2, AND 100-3

Introduction

Weapon Tests 100-1 and 100-2 were freefall drops of the pre-
liminary airdrop test program for the TX-061l weapon. Because of
roll-pitch coupling encountered in Test 100-2, an additional pre-
liminary ballistic airdrop (Test 100-3) was necessary to verify the
results of either Test 100-1 or Test 100-2. Table I summarizes the
test conditions for the three drops.

TABLE I
Test No. Date Carrier Release Altitude Release Speed
100-1 7/23/63 F-104C Yo, 667 ft msl Mach 1.81
100-2 7/29/63 F-104C 54,433 ft msl Mach 1.79
100-3 8/26/63 F-104C 54,064 ft msl Mach 1.75

Test Objectives

The purpose of these drops was to obtain early ballistic,
aerodynamic, dynamic stability, and aircraft separation data.

Summary

Tests 100-2 and 100-3 indicate that at release altitudes of
approximately 55,000 feet and speeds of Mach 1.8, roll-pitch coup-
ling is encountered, resulting in an unstable bomb. Roll-pitch
coupling occurs when the roll frequency approaches the natural
pitch frequency of the weapon (Figure 3). On high-altitude high-
speed drops, the low air density decreases the restoring effect of
the fins (thereby decreasing the pitch frequency), and the high
speed increases the roll frequency.
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Description of Test Vehicles

A basic description of the test vehicles for Tests 100-1
and 100-2 is given in SCDR 214-03. The configuration used in
100-3 was very similar to that used in 100-1; the same type of
" preliminary center case and ballistic afterbody was used (Figure 1).
The nose was different in that there were no pressure ports. Two
XMC1913 velocity sensors were located at the aft end of the center
case to obtain data on switch closure time and differential pres-
sure. An electrical system was included to provide initiation
power co the velocity sensors at release (Figure 2). Two trans-
verse kick rockets were located between the fins as in Tests 100-1
and 100-2.

Table II summarizes the physical characteristics of the three
test units.

TABLE 1II

100-1 100-2 100-3
Length gin.) 142,18 144 .44 142.18
Weight (1b) 581 582 600
C. G. (Station), 57.40 59.1 57.12
Roll MI (1lb-in.<) Not obtained - Not obtained 10,000
Pitch M (lb-ig 2) 592,000 ©01,000 6el,000
Yaw MI %1b-in. ) Not obtained Not obtained 624,000

Instrumentation

A description of the instrumentation for Tests 100-1 and
100-2 is given in SCDR 214-63.

On Test 100-3, camera coverage was obtained to provide docu-
mentary information and air-trajectory data. Telemetry information
was obtained on the following characteristics:

Information Range
Roll gyro Continuous
Yaw gyro +45° to =-130°
Pitch gyro + 85°
Vert. accel. 20 g
Pressure switch Go/no-go
Differential pressure 0-15 psid
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The differential pressure was obtained by modifying one of
the XMC1l913's to allow direct measurement of the induced differ-
ential pressure. Switch closure}on both XMC1l913's was monitored.

Test Results

Test 100-1

The roll, pitch, and yaw gyros indicated that the unit was
stable over the entire trajectory. The unit pitched down 13 degrees
at release and stabilized within 4 seconds. The first kick rocket,
set for 21 seconds, failed to fire. The second kick rocket, set
for 42 seconds, fired at 42.3 seconds and caused a maximum pitch
of 9.6 degrees and a maximum yaw of 9 degrees. The unit stabilized
within about 3 seconds. A summary of trajectory data is given in
Table III. Pressure data for the entire drop is summarized in
Table IV.

Test 100-2

The unit pitched down 11 degrees at release and did not com-
pletely stabilize before the first kick rocket fired at 10.8 sec-
onds. The unit then encountered roll-pitch coupling and developed
maximum oscillations of about 48 degrees from center in both pitch
and yaw at 19 seconds from release. Figure 3 shows the effect of
the roll and yaw frequencies on the yaw amplitude (peak swing from
center) for the interval of time from © to 3% seconds after release.
When the roll and yaw frequencies are almost equal, the amplitude
of oscillation increases. ' oo

The unit stabilized from the effects of the first kick rocket
at about 35 seconds, but began to wobble again at about 42 seconds
. and continued until the second kick rocket, which was set for
55 seconds, fired at 55.4 seconds. The unit pitched a maximum of
about 17 degrees at the second kick-rocket firing and never com-
pletely stabilized before impact. A summary of trajectory data
is given in Table III. Pressure data for the entire drop is sum-
marized in Table IV.

Test 100-3

At release the unit pitched up 3 degrees and then down 12 de-
grees. The unit showed a slight wobble of about *4 degrees on
pitch and yaw during the entire trajectory, possibly because the
unit was not dymamically balanced.

The first kick rocket fired at 11.05 seconds and produced a
maximum yaw of about 33 degrees and a pitch deviation of from
32 degrees down to 9 degrees down. The oscillations caused by
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the kick rocket damped out in about 8 seconds. The second kick
rocket did not fire. A summary. of trajectory data is given in
Table ITI. Pressure data on the XMCl9l3 was not obtained because
the electrical system failed to deliver activation power to the
pressure inducer. This failure occurred because of an incompat-
ibility in cabling between the pressure inducer and the electrical
system.

Figures 4 through 7 are comparative graphs of the three tests
for altitude versus range (Figure 4), altitude versus time (Fig-
ure 5), speed versus time (Figure 6), and Q versus time (Figure 7).

TABLE III
Trajectory Data

100-1 _-100-2 100-3

Release altitude (ft msl) 4o 667 54,433 54,064
Release speed (Mach) 1.81 1.79 1.75.
Time of fall (sec) 53.72 69.68 61.95
Range (ft) 68,700 60,005 74,366
Trajectory length (ft) 81,405 . 85,890 93,352
Impact velocity (fps) - 1369 1313 1414
Impact angle (deg) 55 72 ; 60
Kick rocket No. 1 sec; Failed 10.8 11.05
Kick rocket No. 2 (sec 4o,3 55.4 Failed
Roll rate at impact (rps) 0.458 1.3 0.74
Max. roll rate (rps) 0.k4s5 2.5 2.3
(at impact) (at 56 sec) (at 13 sec)
Ejection velocity (fps) 8-10 7.5 25-28
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TABLE IV

Pressure Data

100-1 100-2 100-3
P /P at Release
m " a
Sta O 4 794 4.057 N
Sta 8 11.581 1.288 0
Sta 16 1,203 1.822 T
Sta 24 0.999 1.377 .
Sta 33 0.914 - 1.032 R
E
Pm/Pa at Impact g
Sta O 5,418 1.707 %
Sta 8 1.236 1.192 E
Sta 16 1.095 1.076 5
Sta 24 0.940 1.002
Sta 33 0. 855 0.867
Differential Pressure '
Station 72.63 72.63 72.63.
psid at release +3.25% - No data
psid at impact +5% +E¥¥ No data

*The pressure differential reached a minimum of 3.25 psid
during pitchoff-from the alrcraft and remained above 5 psid for
v the entire flight.

The dlfferentlal pressure remalned above psid for the
entire flight. :
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